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NNEHAPHOE 3ACEOAHUE
PLENARY SESSION

MockoBckasa abiMHaa mrna 2010: meTeoporiornyeckume ycrioBus,
a’po30syIbHOEe U ra3oBoe 3arpsA3HeHue, paAuauUOHHbIA pPeXum aTmocdepbl

['opuakos I'.1.! (gengor@ifaran.iy CBHPHICHKOB M.A.L CeMyTHHKOBA EIZ? Yybaposa H.E.:
Xoa0eH B.H.4, CMmupHOB A.B.4, Emunenko A.C.l, Hcaxos A.A.l, Komeiiknu B.M.l,

[TonomapeBa TS5, Kapnos AB. Kypbartos I'.A3 Jesuna E.A.2
YWnemumym @usuxu ammocpepor un. A.M. O6yxoea PAH, Mviocesckuii nep. 3, 11901 Mocksa, Poccus
rny "Mocoaxomonumopune", Mockea, Poccus
3Mockosckuii 2ocyoapcemeennwliil ynusepcumem um. M.B.Jlomonocosa, Bopobwvéser I'opei, 119992Mockea,
Poccus
“Biospheric Science Branch, NASA Goddard Space Righter, Greenbelt, Maryland, USA
*Tuopomemyenmp Poccuu, bon. Ipedmeuenciuii nep. 11-13, 123243ockea, Poccus

B wione—aBrycre 2010r. wna Espomeiickoir yactu Poccum (EYP) pacmomarancs
KBa3UCTAI[MOHAPHBIA ONOKHPYIOMIUNA aHTHIHUKIOH. JIIUTENbHBIE TMOJIOXKUTEIbHBIE aHOMAHH
TeMIiepaTypbl Bo3Ayxa Bo MHoOrux perumoHax EUP mnpuBenn k 3acyxe, crnocoOCTBOBaBIIEH
BO3HUKHOBEHUIO KPYIMHOMACIITAOHBIX JIECO-TOP(SHBIX IMOXKApOB U, KakK CIEICTBUE, K
MHTEHCUBHOMY 3aJbIMJICHUIO aTMOC(epbl. YCTOHYMBOCTh MOTPAHUYHOTO CJIOS aTMocdepsl,
KOHTPOJHMpYyeMasi MPSMBIMA U3MEPEHHUSIMH TEMIIepaTypbl Bo3ayxa Ha TtenebamrHe OCTaHKHHO H
MetonoM CBY-30HAMpOBaHMS, COCOOCTBOBAjJa MHTEHCUBHOMY 3aJbIMJICHHUIO MPU3EMHOIO CIIOS
armocgeps! [1]. [To JaHHBIM 9KOJIOTHYECKOrO MOHUTOpUHTA B T. MockBe U [logmMockoBbe ObUIH
MpPOaHAIM3UPOBAaHbl BapHUallMd KOHLEHTPALMHA Ta30BbIX KOMIIOHEHT 3arpsi3HEHHS U MAacCOBOM
KOHIIEHTPAIIUU a’pO30Jisi B TIEPUOJI 3aIbIMIICHUS. BbUH 3aperucTpupoBaHbl SKCTPEMATBHO BBHICOKHE
YPOBHH 3arpsi3HeHHsi aTMOC(EPHOrO BO3JyXa YrapHbIM razoMm (10 37wr/m’) u GecrperneaeHTHO
Gompme st T. Mocksbl 3HaueHust (10 1.6—1.7mr/M°) MaccoBO#l KOHIGHTpALMH adpO30is C
pasmepamu dacturl MeHbimie 10Mkm (PM10). BeigBiacHBI aHOMAJIbHO BBICOKHE KOHIICHTPAIIUU
dopmambrernaa  (mo 210mkr/mM®) B 3aABIMICHHOH TOpOACKOH armocdepe. Brimonmen
CTaTUCTUYECKHUI aHAJIU3 Bapyalliii KOHIEHTPAIIMI Ta30BbIX TPUMECEHN U adpO30JIsl.

[IpencraBiaeHbl pe3yibTaThl PaIUANMOHHO-KIMMATHYECKOTO MOHHTOPHHTA a’3po30isi B
r. MockBe u IlommockoBwe. VYcranoBieno, uro jerom 2010r. B mepuon 3aiapIMICHUS B
MOCKOBCKOM pErHOHE HAOMIONAINCh PEKOPJHO BBICOKHE 3HAYECHUS OINTHYECKOW TOJIIMHBI
armocdepsr (1o 4.5). Tlokazano, uto B 2010r. apiMbl JeCO-TOP(SAHBIX MMOKAPOB OTIHYAIHCH
HEOOBIYHBIMM ~ ONTHYECKMMHU XapaKTepHUCTUKaMH. B mpuzemMHOM cioe armocdepsl Obuin
3a(UKCUPOBaHbI OTPUIIATEIbHBIC 3HAYECHUS CTETIeHN JTUHEHHON MOJIIPU3allMU PACCESHHOTO CBETa, a
CHEKTpalibHAs MPO3PAYHOCTH TOJIIHU 3aBIMIICHHON aTMochepsl B JorapupMUIECKUX KOOpIUHATAX
anmpoKCHMHUPOBANaCh MOJIMHOMOM BTOpoW crteneHu. [lokazaHo, 4TO HEOOBIYHOCTh ONTHYECKHX
CBOMCTB JIBIMOBOTO a3p030Jisi O0BSICHAETCS Y3KHM pacIipe/Ie]IEeHUEM YacTHI adpO30JIs 110 pa3zMepam,
KOTOpPBI OB cOCpeoTOUEH B CYOMUKPOHHOM Auamna3one. [1o naHHbIM U3MepeHuii Ha TesnelariHe
OCTaHKWHO MTPOAHATN3UPOBAHBI BAPUAIIUN KOHIICHTPAIMI ra30BbIX IPUMECE B IOTPAHUYHOM CJI0€
rOpOJCKOI aTMoc(ephl U OLIEHEHO COJep)KaHUE YrapHOIo raza B MOTPAHUYHOM clioe aTMochepsl
Haa ropojoM. [loka3zaHO, YTO OCHOBHBIE HCTOYHHMKH adpo30Jii M YrapHOrO rasa B MEpUOJ
WHTEHCUBHOTO 3ajbiMieHusi T. MockBbl U IlogMockoBbs Haxomunuck B Illarypckom paiioHe
MockoBckoil obmactu U B Ps3anckoil obmactu. OmpeneneHbl paaualliOHHbIE XapaKTEPUCTUKU
JIBIMOBOTO a3p030JIsl, YTO MO3BOJIMIIO PACCUUTATh PaJUAIlMOHHBIN (POPCUHT Ha BepXHEW U HUKHEH

IpaHMIAX 3a/IbIMJICHHON aTMOC(EPHI.
1. T'opuakos I'.U., Ceupunenkos M.A., Cemyraukosa E.I'. u n1p. Ontiuueckue 1 MUKpo(U3nUeCcKre
XapaKTEePUCTHUKHU a3p030J1s 33AbIMIIEHHOM aTMocdepsl MockoBckoro peruona B 2010rony. Joxradwr AH,
2011,437, 5, 686-690.



Moscow smoky haze 2010: meteorology, air pollu tion, radiative effects

Gorchakov G.F, Sviridenkov M.A?, Semoutnikova E.&,. Chubarova N.Y&, Holben B.N,
Smirnov A.V%., Emilenko A.S., Isakov A.A!, Kopeikin V.M, Ponomareva T.Y3.Karpov A.V},

Lezina E.A?
'Obukhov Institute of Atmospheric Physics RAS, MesBussia
“Mosecomonitoring, Moscow, Russia
3Lomonosov Moscow State University, Moscow, Russia
“Biospheric Science Branch, NASA Goddard Space tFlighter, Greenbelt, Maryland, USA
°*Hydrometcenter RF, Moscow, Russia

A quasi-stationary blocking anticyclone was locatedr the European part of Russia (EPR)
in June—August 2010, resulting in the prolongedtp@stemperature anomaly, the drought and the
forest — peat bog fires followed by the large Hes&moke screening of the EPR. The atmospheric
boundary layer stability, which was evaluated fritv@ temperature profiles measurement data, was
favorable to the intense smoke screening of thiaseilayer [1]. Aerosol and gaseous air pollution
variations in the smoky atmosphere were analyz&uyuscological monitoring data for Moscow
region. Extreme high concentrations (for Moscowjhef carbon monoxide (37 mgiyrand aerosol
(1.7 mg/ni for PM10) were detected. The great concentratiohshe formaldehyde (about
0.2 mg/nf) were found. Statistical analysis of gaseous gseand aerosol concentrations has been
carried out.

Results of the aerosol radiative-climatic monitgrin Moscow region are presented. It was
found that the extreme high values of the optiegtd (to 4.5) took place in summer 2010. The
smoke of the forest-peatbog fires was charactertaecdn unusual optical properties. Negative
values of the degree of linear polarization wergistered in surface layer of the atmosphere.
Spectral extinction of the smoky atmospheric colwan be successfully approximated by polynom
of the second order in the logarithmic scales.dswhown that the optical property peculiarities of
the smoke aerosol are due to its narrower sizeilglison function with the aerosol particles
concentrated mostly in the submicron range. Vamawf gaseous species concentration in the
boundary layer was analyzed using the measureneat at the TV tower Ostankino. Carbon
monoxide content in the smoky urban boundary layas estimated. It was shown that the major
smoke sources were in Shatura district of the Mes&egion and Rayzan Region. Radiative
characteristics of the smoke aerosol were detedniAerosol radiative forcing on the top and

bottom boundaries of the atmosphere was calculated.
1. Gorchakov G.l., Sviridenkov M.A., Semoutnikdzd. et al. Optical and Microphysical Parameterghef
Aerosol in the Smoky Atmosphere of the Moscow Reg@n2010.Dokl. Earth Sci.2011,437, 2, 513-517.

Ground-based, Airborne, and Satellite Ultra-spe  ctral Measurements of
Atmospheric Temperature and Constituent Profile s

Smith Sr., W.L* (bill..smith@cox.ne}, Kireev S*, Weisz E-, Chen Z-
! Hampton University? University of Wisconsin-Madison, USA

This paper describes the retrieval of atmospheandilps from ground-based, airborne, and
satellite ultra-spectral airborne measurements.
The theoretical background, retrieval approach,e@mple results are presented.
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Transformation of the Arctic sea ice from sa tellite observations and
modelling data

Bobylev L.P.
Nansen International Environmental and Remote &gnSentre (NIERSC), St. Petersburg, Russia; Nansen
Environmental and Remote Sensing Centre (NERS@eBeNorway

Sea ice is a major component of the Arctic envirentnthat covers approximately
15 million knt of the Arctic Ocean in midwinter and typically-® million kn? at its summer
minimum. The ice limits exchanges between the o@sah atmosphere and reflects most of the
incident solar radiation. It affects the saliniggntent of the underlying water and overturning and
ocean circulation. Therefore, changes in the seac@ver have potential broad-range climate
consequences.

One of the most important and reliable means fodyshg Arctic sea ice is remote sensing.
Sea ice concentration, needed for ice area estingtis being reliably retrieved from satellite
passive microwave radiometers, such as SMMR, SGMIIAMSR-E. Satellite passive microwave
measurements can distinguish between multi-yeafirs¢-year ice and open water thus providing
for their concentrations.

For sea ice thickness measurements there are twotegesensing methods. First method is
based on sounding from submarines by upward lookmgar. The second method deals with
retrievals of sea ice thickness from satellitenadtiers.

For the sea ice area measurements satellite pangivewave data are available continuously
since November 1978. These data showed that thlesed ice area was decreasing over the period
1979-2009 with the rate 4.6 % per decade or by 4743bgdenyear. So, over the whole period of
satellite observations the decrease of the toticearea accounted to about.1l8ummer sea ice
was retreating two times faster with the rate 11.1 % per decade. There is an exaen of
summer ice decrease since the beginning of thitugenUnprecedented minimum summer ice
cover occurred in 2007. From 2007 summer ice inAtegic increased by 0.7 million kmBut, still
in 2008 and 2009 there were second and third sstaeords of summer ice over the observational
period and ice was far below the average in redecades.

Multi-year ice, which is the most important sea foem point of view of climate change
study and ice navigation, is also shrinking. Odcwations using NORSEX algorithm and Kwok et
al. data [1] indicate the dramatic area losses ¥fitk in the last years. According to Kwok et al,
between 2005 and 2008, there was a net decrea®6k13 km® in the older MY ice area — a
42 % reduction. Seasonal sea ice trends are alltineg

Sea ice thickness and volume in the Arctic Oceanadso decreasing. Thus, according to
Kwok and Rothrock [2], over the period from 192808 the mean sea ice thickness in winter
decreased from 3.64 m in 1980 to 1.89 m in 200& Jummer thickness declined from 2.80 m in
1980 to 1.15 m in 2007. This is a dramatic decre@ke trend in total ice volume i59.5 % per
year in fall and-5.2 % per year in winter. Total ice loss over tomsidered period is 42 % and
21 % for the fall and winter. The simultaneous oecin MY coverage and thickness of the MY ice
in recent years considerably affected the totauma of the ice cover. In 2008 seasonal ice
surpassed MY ice in winter area and volume andrhedhe dominant ice type [1].

Climate models overestimate Arctic sea ice ext&mnulated trend rates are two times
smaller than observed. The difference in sea iceaatration is largest in Kara, Laptev and East-
Siberian sees and exceeds 80 %. So, there is isagriifdisagreement between observed and
modelled Arctic sea ice.

IPCC models project steady ice decrease for ali seaummer — about 560 % comparing
the beginning of this century. To the end of thetesy Beaufort and Chukchi seas are projected to
be almost free of ice in September. However, olesksea ice coverage and thickness decrease
faster than modelled. The comparison of modellea ise extent with extrapolated till 2045
observational data for summer showed significastrépancy between these two types of forecast

11



for most seas. So, the situation when the Arctastal seas in summer are the ice-free may occur
earlier than the end of this century, already &1B850s.

Arctic sea ice is affected not only by air temperatbut also by climate variations in the
distinct areas of the globe trough atmosphericaghnic circulation. One of the examples of such
teleconnections is link between sea ice extenthen Nlorthern Hemisphere and the sea surface
temperature (SST) in the Indian Ocean. It's notdbd area covering Tropical Indian and West
Pacific oceans is characterized by significant tiegecorrelation coefficients between these two
parameters. Thus, the Indian Ocean, which is trengtsource of energy, through atmospheric
circulation, significantly contributes into changek sea ice cover in the Northern Hemisphere,

including Arctic.
1. Kwok R., Cunningham G.F., Wensnahan M. et hiniling and volume loss of the Arctic Ocean sea ice
cover: 2003-20081. Geophys. Re2009,114, C07005. doi:10.1029/2009JC005312.
2. Kwok R. and D.A. Rothrock. Decline in Arcticasiee thickness from submarine and ICEsat recdreis8—
2008.Geophys. Research LetteB909,36, L15501, doi:10.1029/2009GL039035.

Spectroscopy as a tool for remote sensing pl  anetary atmosphere studies:
the GEISA database 2009 edition

Jacquinet-Husson Nicole (nicole.jacquinet@Imd.padiinique.fy, Crépeau Laurent,
Armante Raymond, Boutammine Chérif, Chédin AlaioptBNoélle, Crevaoisier Cyril,
Capelle Virginie

Laboratoire de Météorologie Dynamique (LMD), EcBlelytechnique, 91128 Palaiseau, France

Numerous physical phenomenona that influence tdeatrse transfer of a planet can be
discerned and often measured from the variatiospefific spectral features remotely recorded.
Currently, there are many satellite-based instrummeacording high quality spectra in order to
understand the Earth’s atmospheric state in gretaildproviding a wealth of information about its
actual state. The role of molecular spectroscopyaaern atmospheric research has entered a new
promising perspectives phase for remote sensindicapipns with the advent of highly
sophisticated computers and spectroscopic instrtanesuch as, for Earth’s atmosphere
observation: high spectral resolution vertical anéd sounders like AIRS (http://www-
airs.jpl.nasa.gov/) on board EOS (http://eospso.gaéa.gov/)-Aqua (http://aqua.nasa.gov/) since
May 2002, or IASI (http://smsc.cnes.fr/IASl/indetnd) on board the European polar satellite
Metop-A (http://www.eumetsat.int/Home/Main/SatabtMetop/index.htm?l=en;
http://www.esa.int/export/esaLP/LPMetop.html) si@etober 2006. The January 2009 launch of
the GOSAT satellite (http://www.gosat.nies.go.jdéx_e.html) is another noteworthy event. As a
consequence, spectroscopy is at the root of madeteorology, especially in the investigation of
climate change, providing an improved understanddfghe different phenomena driving an
atmospheric system in order to predict its pastfatute evolution. Planetary examples include the
recent Mars Express, Venus Express and Cassini¢fisymissions, studying the terrestrial planets
and Jupiter, Saturn and Titan respectively. Numeipace-based missions continually provide a
very large number of spectral observations whiddpce new revelations in planetology.

For the remote sensing of planetary atmospheran Batellite spectra measurements, an
essential prerequisite is the availability of ahhigccuracy forward radiative transfer modeling.
Related to the strong impact of the quality of teéerence spectroscopic information on the
research in direct and inverse planetary radidtamsfer, there is an acute and constant demand for
validated, operational and interactive public spetiopic databases. In this context, the ARA
group at LMD (http://ara.abct.Imd.polytechniquedgvelops and maintains, for over three decades,
GEISA (Gestion et Etude des Informations Spectiosg®s Atmosphériques: Management and
Study of Atmospheric Spectroscopic Informationfoanputer accessible database system. GEISA
comprises three independent sub-databases deastpectively to: line parameters (50 molecules
involved, including 111 isotopes, for a total 08@7,997 entries, in the spectral range fror? i®
35,877.031 cifl), infrared and ultraviolet absorption cross-sewijomicrophysical and optical
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properties of atmospheric aerosols. It is usedimniy more than 300 laboratories working in the
domains of atmospheric physics, astronomy and @sy=ics, and planetology.

Since the launch of MetOp-A, GEISA is the referebesis for the validation of the level-1
IASI data, using the 4A radiative transfer modeA/(4VD; 4A/OP co-developed by LMD and
Noveltis- http://www.noveltis.fr/, with the suppat CNES).

The contents of each of the three sections of tB¢S& 2009 edition will be presented.
Recommendations on the quality of spectroscope piawameters required (from the conclusions of
experts involved in Atmospheric Science) will beafied in the context of comparisons between
observed or simulated Earth atmosphere spectra.

GEISA is freely accessible from the CNRS/CNES/IPS&tpertise center website Ether
(http://ether.ipsl.jussieu.fr/).

KoMmnnekcHble HaszeMHble uUccreaoBaHUsi ra3oBOro cocraBa aTmocdepbl B
MeTeprode

Tumodees I0.M. (tim@troll.phys.spbu.iyITlo6eposckuii A.B., Makaposa M.B., [Toasikos A.B.,
Honos J1.B., Buponaiinen f.A., Pakutun A.B., Kmeenkas M.A., AAroskuna U.C., Ocunos C.U.,
Nmxacur X.X.

Canxm-Ilemepbypeckuii 2ocyoapcmeentulil yHueepcumem, gus. gar-m, Yavsnosckas 1, 198504Canxm-
Ilemepobype-Ilempoodsopey, Poccus

Onucan Ha3eMHBIM KOMILJIEKC alapaTypbl A U3MEPEHUN MalbIX Ta30BbIX COCTABJISIOIINX
(MI'C) atmocdeps! Ha ¢pusnueckoM (pakynstere CIIOIY. B cocTaB KoMITIeKca BXOIUT ammaparypa
JUIS U3MEPEHHUH CIEKTpoB mpsMoro cosiHeyHoro MK wu3myueHuss co cpegHMM U BBICOKMM
CHEKTPAJIbHBIM pa3penieHueM, CIeKTpoMeTphl B YD 1 BUAMMON 00J1aCTH CHEKTpa I U3MEPECHHMA
IpsIMOTO U PACCEIHHOTO colHeuHoro wu3nydeHus, MKB cnektpomerp nans u3MepeHUi
HUCXOJIALIET0 TEIIOBOT0 U3IIy4eHHs aTMochepsbl.

[TpuBenens! naHHble 00 WH(GOPMATUBHOCTH M TOYHOCTH HM3MEpPEHH OOIIMX COAEp)KaHH
(OC) paznmuunabix MI'C ¢ MOMOIIBIO Pa3IUYHBIX METOAOB U PHOOPOB. KpaTko omucaHbl METOIUKH
UHTEpIpETAlMM Ha3eMHBIX u3MepeHuil. Jlanbl npumepsl conocrasineHuil usmepenuit OC c
pa3IMYHBIM CIIEKTpalbHBIM paspemeHreM B MK obsactu cnekrpa.

AHanu3upyroTcs pe3ynbTaTbl comocTaBieHM HazeMHbIX u3MmepeHuini OC MI'C pasHbiMH
METOAAMU M JIaHHBIMHU CIYyTHUKOBBIX HM3MepeHUH. [IpuBeneHbl CE30HHBIE 3aBHCUMOCTH OOLIUX
cogepxxanuit psaa MI'C u pe3ynbTaThl HX conocTaBiieHui ¢ uamepenusmu Ha craniusx NDACC.

PaGora BemonHena mnpu mnoxamepkke @OLIT "Hayunsle u Hay4dHO-TIeIarormyeckue Kaapbl
uHHOBAIMOHHOM Poccun” (rockonrpakt Ne 1969 or 27.05.2010u Ne 16.740.11.0048 HUP CII6I'Y
Ne 11.31.547.201@ 11.37.28.2011.

Complex ground-based investigations of gas com position of the
atmosphere at Peterhof

Timofeyev Yu.M. (tim@troll.phys.spbu.ru), Poberoysk.V., Makarova M.V., Polyakov A.V.,
lonov D.V., Virolainen Ya.A., Rakitin A.V., Kshew&taya M.A., Yagovkina I.S., Osipov S.1.,

Imhasin H.H.
St. Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 198%0ssia

A set of ground-based instruments for measurenwhiisace gas content in the atmosphere
functioning at the Faculty of Physics (St.Petergb®tate University) is described. A set includes
the instruments for high and medium resolution mesaments of direct solar IR radiation, UV and
visible spectrometers for direct and scattered rsod@iation measurements, and microwave
spectrometer.

The data on the information content and accuracmefsurements of total column amount
(TCA) of various trace gases are presented foemifft methods and instruments. Methods of
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interpretation of ground-based measurements areflyoridescribed. The examples of the
intercomparison of TCA measurements performed wiifferent spectral resolution in the IR
spectral region are presented.

The results of comparisons of ground-based measuntsnof TCA of trace gases by different
methods and satellite measurements are analyzedoisd dependencies of TCA of a number of
trace gases and the results of comparisons witlsumements at NDACC stations are presented.

The work was supported by the Ministry of Educationd Science of Russian Federation in the frame
of Federal special-purpose program “Scientific &oldicational Manpower of Innovative Russia” (conisac
No 969 of 27.05.2010 and No 16.740.11.0048 of 32@B)) and by St.Petersburg State University
(research projects 11.31.547.2010 and 11.37.28)2011

PapgnaunoHHble uHAEKChbl KnumaTtoopMupyrowmx (PakTopoB U OLEHKU WX
BKNlafjoB B aHTPOMOreHHble M3MEHeHUs1 Knumarta

Kapons M.JI.* (karol@main.mgo.rssi.juKucenes A.A.", ®ponsknc B.A.
Tnasnas eeousuueckas obcepsamopus um. A.U. Boeiikosa, Kapovuuesa 7, 194021Cankm-Ilemepbype,
Poccus
“Canxm-ITemep6ypeckuii 20¢y0apcmeentblii apXumeKmypHo-cmpoumebHbitl YHUBepCument, yi. 2-
Kpacnoapmeiickas 4, 190005C.-ITemepbype, Poccusi

MHOroyucieHHble  HMCCIEAOBaHUS  OXUAAEMBIX HW3MEHEHUM KIMMara CTpPOSITCS C
WCIIOIb30BaHUEM OOJBIIMX KIMMATHYECKUX MOJENeH, BKIOYAOMMX A(PPEKTH BCEX OCHOBHBIX
kauMaTopopmupyromux dakropo (KO®D), "memwxkwureneit wimmara’. B pesymbrarax Takux
MOJICJIE TPYMHO BBIJCIUTh M CPAaBHUTH BKIAIbl OTIAEAbHBIX KPD, uyrto HEoOXomammo Jis
CMSITYCHHUS  BO3MOXKHBIX  HETAaTUBHBIX  IMOCJIEICTBHM  WM3MEHEHUWH KJIMMaTa B  Pa3HbIX
MMPOCTPAHCTBEHHBIX W BPEMEHHBIX MacmiTabax. J[Jig Takux 1ejeil HbIHE IIMPOKO HMCTOIB3YIOTCS
METO/bl OLIEHKH U cpaBHEHUA Takux UHAEKCOB KD kak Pagnanmonnoe Bo3zaeiictBue, [loTennnan
I'mo6anpHoTO IloTermnenus, DdpdhextTuBHocTh [ToTeruienns Knumara u ap.

[IpencraBinern KpaTKuid 0030p OCHOBHBIX aHTPONMOTeHHbIXx KO, Biusoomux Ha
paguaIMOHHBIA peXUM aTMOC(hEphI B TI100aTbHOM U JIOKATFHOM MacIiTadax OT MapHUKOBBIX Ta30B,
aTMOC(EepHBIX a’p030JeH W pPaTUAIMOHHBIX CBOWCTB TMOJCTHIANOIICH MOBEPXHOCTH. OIEHEHBI
CKOPOCTHM M3MEHEHHS ATUX HMHAEKCOB B MPOILIOM M B MOCJIECAHHUE JECATUIETHS UM HMX BKJIaaa B
OKHJJaeMble I3MEHEHUS JIEMEHTOB KJIMMAaTa Pa3HbIX MACIITA00B B HEKOTOPBIX CIIydasix.

Pabora nognepxxana PODU, rpant 11-05-00750.

Radiative indices of the climate forming fact ors (drivers) in assessment
of the climate anthropogenic changes

Karol I.L*. (karol@main.mgo.rssi.juKiselev A.A!, Frolkis V.A?
asnas ceopusuueckan obcepsamopus um. A. H. Boeiixosa, yn. Kapoviuesa 7, 194021Canxkm-Ilemep6ype,
Poccus
“Canxm-ITemep6ypeckuii 20¢y0apcmeentblii apXumeKmypHo-cmpoumebHbitl YHUBepCUment, yi. 2-
Kpacnoapmeiickas 4, 190005C.-ITemepbype, Poccus

Numerous current climate change projections anmegusie big climate models which include
the effects of basic Climate Forming Factors (Clkehinate drivers". It is difficult to find in these
model results and to compare the effect and treeabbkeparate CFF. Such evaluation is necessary
for the possible effort determination to mitigate negative consequences of climate changes in the
various temporal and spatial scales. For this mepbe methods of the CFF indices calculation and
comparison are widely used now such as Radiativeifpy Global Warming Potential, Climate
Forcing Efficacy and others.

A short review of the principal anthropogenic CHiices influencing the atmospheric
radiative regime in global and local scales is @nésd for the Greenhouse Gases, Atmospheric
Aerosols and the Radiative Properties of the E&iface in particular. The rates of these indices
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changes in the past and in the recent decadesssessgd. The input of the relevant CFF in the
expected change of climate elements are studied@ng@ared in some cases and scales.
The work is supported by the Russian Basic Resdarnd, Grant 11-05-00750.

Aerosol Robotic Network - latest developments; Maritime Aerosol Network
as a component of AERONET - current status

Smirnov Al (Alexander.Smirnov-1@nasa.go®lutsker I, Sinyuk Al, Giles D.M?, Schafer J,

Holben B.N?, Eck T.F?, O'Neill N.T*
!Sigma Space Corporation, Lanham; NASA Goddard Sphglt Center, Greenbelt, Maryland, USA
’NASA Goddard Space Flight Center, Greenbelt, MamyJaJSA
3Universities Space Research Association, Colum¥#SA Goddard Space Flight Center, Greenbelt,
Maryland, USA
“Universite de Sherbrooke, Sherbrooke, Quebec, Ganad

Aerosol Robotic Network (AERONET) is an internatdly federated global sun/sky
radiometer network. It started operation in 1998 since then expanded data collection to over 450
locations globally. The paper presents latest dgmeents on the AERONET project. Elements of
the Version 3 processing scheme are discussedchlfaoditive effort in Russia and within the CIS is
presented. Plans for validation field campaignssaiwvn.

Maritime Aerosol Network (MAN) is a component of REONET. The current status of the
network is presented. Collaborative effort withire framework of MAN and the Russian Antarctic
Expedition exemplifies mutually beneficial interiwaal partnership. Data collection in maritime
environments contributes to fundamental understandif aerosol distribution over the globe.
Comparison with various satellite sensors and dltvaasport models is presented.

PasButne kocmuyeckon HabnrogatenbHou cuctembl PocrupgpomeTta

Acmyc B.B.! (asmus@planet.iitp. yudsaroueHko B.H.? 3arpebaeB B.®.}, KpoBoThIHIICB B.AL

Munexun O.E.Y, Conosbes B..%, Yemenckuit A.B.}, Venencknii C.A.
YHUI] «lTnanema», Bonvwioii Ilpeomeuenckuii nep. 7, 123242Mocxea, Poccus
2Dedepanvras cysicba no 2uOpoMemeoponoull u MOHUMOPUH2Y OKpYscaioweli cpedsi, Mockea, Poccust

Pocruapomer sBnsiercst 3akazuukoMm oteuecTBeHHbIX KA J[33 ruapomeTeoposioruyeckoro
Ha3HavyeHWs. B pamkax BoeimonHeHUs «DenepanbHoil KocMmuueckoil mporpammbl 2006—2015»
BEJIETCSl BOCCO3/aHUE OTEUECTBEHHON KocMuueckoil rpynnupoBku — B 2009r. 3amymieH nmosisipHo-
opOutanpHblii MeteocnyTHUK "Meteop-M" N 1, a B suBape 2011lr. — reocrammoHapHBII
MeteocnnyTHUK "Onektpo-JI" N 1. B noxmane npeincraBieH IUIaH JAlNbHEHIIETO0 Pa3BUTHS
POCCHICKON KOCMUYECKOU CHUCTEMbI HAOIIOACHUS 3eMIIH.

PaboTel 1O CHYTHHKOBOH TeMaTHKe mpoBoasTcs Pocrunpomerom Ha 0a3e Ha3eMHOTO
KOMIUIEKCa TIpuemMa, oOpaOOTKHM W paclpOCTPaHEHUsI OMEPATUBHOW CIYTHHKOBOM HWH(MOpMAIUu
(HKTIOP) T'Y «HUI] «Inanera». B cocraB HKIIOP I'Y «HUI] «llnanera» Bxoasr EBpomnerickuii
(MockBa-O6uunck-Jlonronpyansiit), Cubupckuii  (HoBocmbupck) u  JlambHEBOCTOYHBIM
(XabapoBck) 1eHTpel  (enepanbHoro ypoBHs (mompazmenenus Y «HUL[ «lnanera»,
JCUCTBYIOIIUE KaK AWHAs TEePPUTOpUAIbHO-pacipe/ieiicHHas HWH()OpMAIMOHHAS —CHCTEMa).
Cucrema sBnsercss caMoil KpynHod B Poccuu M OfHOM W3 KpyNHEHIIMX B MHUpPE, a IO OXBaTy
KOCMHYCCKUM MOHHTOPUHTOM MoBepxHOCTH 3emuu (6onee 1/5 teppuropuu cyim) — camoi
O0bIION B MUpE.

I'V «HUI] [Tnanera» B HacTosmee BpemMsi obecreunBaeT npueM u o0padoTKy AaHHBIX 16-Tn
3apyOeKHBIX ¥ OTEYECTBEHHBIX T'€OCTAIMOHAPHBIX U  MOJIIPHO-OPOUTAIBHBIX CITyTHUKOB
HaOmoneHuss 3emiu, moarotaBauBaer Oonee 150 BumoB wWHGOPMANMOHHOW MPOAYKITUH
exxecyTrouHo aiis1 6osiee uem 400moTpedbureneit @eaepanbHOTO U PErHOHAIBHOTO YPOBHEH.

15



Bonpmioit  o0beM  crmyTHUKOBOW —uHGpopMmauuu PocruapomMer moiydaer B paMKax
MEeXIyHapoaHoro coTpyaaunyectsa mo Juau BMO u no Cormamenuto Pocruapomer-EumetsatB
pamkax Cormamenuss ['Y "HUIL[ "[lnamera” Bomen B MEXIYHAPOAHYIO CHCTEMY OOMEHa
CIIYTHUKOBBIMH fdaHHbIMH (crcTemMa EARS),uro obecnieuniio 10CTyI K ONMEPaTHBHBIM JaHHBIM 10
CeBepHOMY HOJTYLIAPUIO 3EMIIH.

B onepatuBHOM peXuMe MOATOTABIMBAETCS U PACIpoCTpaHseTcss HHPOpMAIMOHHAs
MPOJYKIIMS O COCTOSHUM aTMOC(hephl, OMACHBIX MOTOJHBIX SIBICHUSX, TEMIEPAType MOBEPXHOCTH
MupoBOro okeaHa W CyIIHM, OCYIISCTBISICTCS MOHHUTOPHUHT JeqoBoro (mo Bcem mopsm Poccuw,
ApPKTHKH W AHTapKTHKH), CHEXHOTO, PACTUTEILHOTO IMOKPOBOB, MOHHUTOPHHI YpE3BBIYANHHBIX
CUTyaIllii MPHUPOIHOTO W TEXHOTCHHOTO XapakTepa (JIecHbIe MOXKapbl, HABOJAHEHHs, Tai(yHBI,
W3BEPIKECHUS BYJIKAHOB H T.J.), KOHTPOJIb 3arPSA3HEHUI IPUPOTHON CPEIbI.

B nokxmame paccMOTpeHBI TIPUMEpPHI  ONMEPaTUBHON CIIYTHUKOBOW HWH(OPMAIIMOHHON
npoaykuuu, npoussogumoit I'Y "HULL "Ilnanera”, B ToM unciie Ha ocHOBe AaHHBIX KA "Merteop-
M" Ne 1. Takoke mpeAcCTaBICHBI MPEIBAPUTEIBHBIC PE3YyIbTAThI JICTHBIX UCTBITaHN KA "DnekTpo-
JI" Ne 1.

Roshydromet space-based observation system deve lopment

Asmus V.V (asmus@planet.iitp.juDyaduchenko V.N, Zagrebayev V.E, Krovotyncev V.A!,

Milekhin O.EZ, Solovyev V.I}, Uspensky A.B, Uspensky S.A.
!State Research Center on Space Hydrometeorologné®a”, B. Predtechensky p. 7, 123242 Moscow, Russi
%Federal Service for Hydrometeorology and EnvirontakRlonitoring, Mosvow, Russia

According to the Federal Space Program 2001-20a8hyiromet together with Roscosmos
developed and supported national satellite Eartbeation system. The first new generation
meteorological polar-orbiting satellite Meteor-M Mias successfully launched in 2009. This year
our next geostationary satellite Electro-L N1 wes®daunched. The commissioning phase is now
in progress. The schedule for the future developsismpresented.

Satellite data management in Roshydromet is beangec out by SRC Planeta. The ground
segment consists of three major centers of SRCeRlarEuropean (Moscow, Dolgoprudny,
Obninsk), Syberian (Novosibirsk) and Far-East aefibabarovsk). All these centers are managed
by one main center in Moscow. This structure allavgsto cover all the territory of Russian
Federation and is the largest and most complicggade observation system in Russia.

In SRC Planeta we are receiving and processing fam@ more than 16 different
meteorological and environmental satellites. Thaee more than 150 types of products generated
daily for over 400 users around Russia.

Following the international agreements with WMO &UJMETSAT, SRC Planeta joined the
EARS system (EUMETSAT Advanced Retransmission $ejwvhich provides operative access to
the satellite data over the Northern hemisphere.

Some examples of informational products based tarnational and Meteor-M N1 data are
presented together with the first results of Elet¢tmission.

16



OOHOBNEHHble MHOroneTHue psAAbl NPO3PavyHOCTU TOonNWM aTMocdepbl
(1906-2010), ponb fnecHbIX NOXapoB

OxBpuITh X.} (hanno.ohvril@ut.8eHeiiman J1.2, OxkynoB 0.2 Pyccax B.2 VYycrape M.L
Kamnuc A.2, Tepes 9.1/1.4, Tepes F.A.S, [N'ymn F.K.G, AbakyMoBa F.M.7, I'op6apenko E.B.

YTapmycxuii ynusepcumem, FOnuxoonu 18, 50090 apmy, demonun
ZCmOHCKULL UHCIUMYM Memeopono2ull u 2UOPoNo2Ull, ICmonus
$Tapmyckas o6cepsamopus, Toipasepe, Icmonus
*Kpwivcras acmpousuueckas obcepsamopus, Ypauna, Kpoim
T, aspuyecKkull HaYuoHaIbHLIU yHusepcumem um. B.U. Bepnaockozo, Cumgheponons, Yrpauna
®Kapadazcras nayuno-uccredosamensckas eodusuueckas obcepsamopus, deodocus, Vkpauna
"Mockosckuii 2ocyoapemesennviii ynusepcumem um. M.B. Jlomonocosa, Mockea, Poccus

MHoroneTHue W3MEHEHHs MPO3PauyHOCTH TOJIIM aTMOcdepbl, MOJyuYeHHble HAa OCHOBAaHUU
W3MEPEHHUI TMPSAMOW HWHTErPaJbHOM COJHEYHOW paJualiy, IO3BOJSAIOT OLEHHUBATh TEHIACHLIHMHU
KJIIMMaTU4YEeCKUX M3MEHeHUU. B gaHHON paboTe OCHOBHBIM HCCIEAYEMBIM MapaMEeTpOM SIBISIETCS
Wurerpanbubiii Koapopuuuent IIpozpaunoctn Atmocdepsr (MKITA), mpuBeneHHBIH K BBICOTE
Comnana 30 rpagycoB — Pz. OTOT KOAGOUIMEHT MO3BOJSET JIETKO MOJYYUTh HE TOJBKO APYTHE
MHTErpalbHble MapaMeTpbl MPO3PAuHOCTH WM MYTHOCTH TOJIIM aTMoc(epbl, HO U OICHHUTH
criekTpainbHyo AsposonbHyto Ontuueckyto Tommuny (AOT) armocdepsi.

Kak u B mHamewm mpouutom goknage (MCAPJI-2009) mbl ipeicTaBUM MHOTOJIETHHE PSIBI P2
U TPEX PA3IMYHBIX CBPOMCUCKHUX KIMMaTHYecKuX 30H: 1) Dctonus (Mereocranuuu Tapry-
TeipaBepe u Tuiipukost), 2) Mocksa (MO MI'Y), 3) Kpeim (Kapazar). B maHHOM J0KIa/1€ 3TH PS/IbI
npoanensl 10 2010r. J{ns cpaBHenus npuBeacH xon Py B [laBnoscke 3a 1906-1936rr.

Harmm HOBbIe HaXOKU CIETYIOIINE.

1.B 2009-2010rT. cOXpaHWINUCH BHICOKHE 3HAYEHUS MPO3PAYHOCTU U B DCTOHUH, MOCKBE U
Kprimy, 3a uckimrouenuem Mockssl tetom 2010roza, riae katactpoduyeckue JiecHble U 0OIOTHBIE
MOKapbl CHU3UIIM U CPETHETOJJOBYIO MTPO3PAYHOCTb.

2.B nononuenue k 2010r. 3a mocnenHee aecsruinetue Obuu emé asa roga, 2002u 2006,
KOrJa, u3-3a EBpONenCcKuX JECHBIX MOXKapoB, CPEAHEr010Bas MPO3PAYHOCTh Kak B MOCKBE, Tak U B
DCTOHUU TOHU3UIIACK.

3.B xoxe kpymHOro JecHOro mo)kapa MOXKET 00pa30BaThCsi BBICOKO-KYy4Y€BOE-IbIMOBOE
obnako, PyrocumulonimbusEcau takoe obiako obpasyercs B CeBepHOil AMepuKe, TO €ro JIbIM
MOXET Tepeceub ATIAHTUYECKUH OKE€aH M MOSBUTHCS Haj 3anmagHodl EBpomoil, cHuxkas Tam
npo3pauHocTh armochepsl (1950, 1991, 1998). B Bocrounoii EBpornie BiusiHre AMEpUKaHCKOTO
JbIMa MEHbIIIE, OAHAKO 3TO ObLIO 3adpukcupoBaHo B IctoHuu B 1991r.

4. BHyIIUTETHBIM MPUMEPOM TI00ATBHOTO TPAHCIOPTA JAbIMA SIBISIETCS €r0 MEPEHOC OT
Cubupckux JecHbIX IM0XKapoB B BOCTOYHOM HampaBieHHH, 10 OeperoB Tuxoro okeaHa, uepes
Tuxwuii okean B Kanany, 3atem uepe3 Atiiantuueckuii okean B CkaHIMHABHIO U yepe3 bantuiickoe
Mope B DctoHuto. Tak cayunnoch B mae 2003rona.

Updated multiannual time series of column tra  nsparency, impact of
wildfires

Ohvril H.! (hanno.ohvril@ut.ee Neiman LY, Okulov O., Russak V., Uustare }yKallis A.,

Terez E., Terez G., Gushchin G., Abakumova G., &entiko Ye.
YUniversity of Tartu, Institute of Physics, UlikoaB, Tartu 50090, Estonia

Multiannual changes in atmospheric column transpardased on measurements of direct
solar radiation allow us to assess various tenésrini climatic changes including global impact by
wildfires. In this work, the main parameter is thenospheric Integral (broadband) Transparency
Coefficient (AITC, py), calculated according to Bouguer-Lambert law &matisformed to a solar
elevation of 30). This coefficient enables easy calculation ofesal other broadband parameters
of column transparency and turbidity as well asgiigon to spectral Aerosol Optical Depth, A®D

17



At the previous Symposium, ISARD-2009, we presemtedtiannual time series of the AITC
for three different European climatic locations:Ektonia, meteorological stations Tartu-Toravere
and Tiirikoja, 2) Moscow, Meteorological Observatoof the Moscow State University,
3) Feodosiya, Karadag Geophysical Research Obseyy&rimea, Ukraine.

In this presentation the time series are update®Ot® (incl.). For comparison, historical
evolution ofp, at Pavlovsk, during 1968936, is given. Our new findings are as follows.

1. In 2009-2010 the AITC kept its high values, except in Maga@uring summer 2010 when
catastrophic wildfires lowered the entire annuahmef column transparency.

2. During the last decade, there were two more syea®002 and 2006, when column
transparency in Estonia and Moscow was affectedilafires.

3. Within 24 hours, smoke and heat from a wildfsecapable to create a towering cloud,
pyrocumulonimbuswhich injects biomass-burning emissions intoltweer stratosphere. Material
from Canada/U.S. pyroCbs clouds often crosses tlatic Ocean and affects Western and Central
Europe. Impact on Eastern Europe is less expressgdis detectable by pyrheliometric
observations. Many stratospheric pollution everdse been erroneously attributed to aerosols
from volcanic eruptions, and therefore, shoulddmyaluated.

4. An impressive example on global-scale aerosmisport happened in May 2003 when
smoke from Siberian forest fires, moving east,ledcnearly 3/4 of the globe at 5%0° north
latitudes and was detected in Estonia in 28-May3200

The authors would welcome collaboration in study rofiltiannual trends of broadband direct
irradiance and column transparency.

Long-term trends of mesosphere/lower thermosphe re gravity waves at
midlatitudes

Jacobi Christoph (jacobi@uni-leipzig)de
University of Leipzig, Institute for Meteorologyefhanstr. 3, 04103 Leipzig, Germany

Differences of consecutive half-hourly mean horiabminds are used as a proxy for gravity
wave activity in the period range 83 h. Long-term analyses of this proxy in the aftéuange
80-95 km have been performed using the low-frequemeyel E-region drift measurements at
Collm, Germany from 1984 through 2007 (Transmitehlendorf near Berlin, frequency 177 kHz,
reflection point at 52°N, 13.2E). Background winds are also registered to anajyaeity-mean
flow interactions at decadal time scales. A dedngagtowards more westward directed) zonal
mean wind long-term trend is observed in the summesosphere, which decreases with altitude
and eventually reverses. The gravity wave proxgdseshow opposite tendencies, i.e., decreasing
mean zonal winds are connected with increasingityravave amplitudes and vice versa. This
behaviour can be explained through linear theoiycesin summer decreasing/increasing zonal
westerly winds are connected with a stronger/weakesospheric easterly jet, this leads to
larger/smaller intrinsic gravity wave phase speadd consequently larger/smaller gravity wave
amplitudes. This connection between gravity waves mean wind is also observed on a decadal
scale: during solar maximum a stronger mesosphzemal wind jet leads to larger gravity wave
amplitudes. This results in a solar cycle modufatd gravity waves with larger amplitudes during
solar maximum.
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Mopenb BbICOTHOro pacnpegeneHuss aToMapHoOro Kucnopoga B obnactu
Me3onay3bl ANns pa3HbIX YPOBHEWU CONMHEYHOW aKTUBHOCTU

Cemenos A.1. (anasemenov@yandex).ru
Hucmumym @usuxu ammocghepvr um. A.M. Obyxosa PAH, Iviocesckuii nep. 3, 11901 Mockesa, Poccus

Pa3paborana Mozeb BBICOTHOTO paciipeiesieHs] KOHIEHTPAlluu aTOMapHOTO KUCIOpoaa AJis
HOYHOTO BPEMEHHU CYTOK Ha BBICOTAaX Me30May3bl M HUXKHEH TepMocdepbl. Moenh OCHOBaHA Ha
JAHHBIX O BBICOTHOM pAacCIpe/le]IeHMH TeMIEepaTypbl cpefHel aTMochepsl, TOTy4YEeHHBIX B TEUCHHE
HECKOJIBKMX ILMKJIOB COJIHEYHOW AKTUBHOCTH, & TAKXE AMIIMPUYECKOM MOJEIHU, ONUCHIBAKOLIECH
XapakTep Bapualuii mapaMeTpoB (MHTCHCHUBHOCTh, TEMIIEPATypa M BBICOTA SMHCCHOHHOTO CIIOS)
SMHCCUHU aTOMApHOTO KHCIOopoAa S557.7HM Ui pa3auuHBIX reou3ndeckux yciaoBuil. B monenu
UCIIOJIb30BaHbl COBPEMEHHBIE MpEACTaBICHUS O (OTOXMMHUYECKHUX MPOLEccaX BO3HUKHOBEHMS
AMHUCCUU DS .THM.

[IpeacraBneHsl Ce30HHBIE BapUalliH BBICOTHOT'O PACHpEAEIICHUs] KOHIEHTPALMH aTOMAPHOTO
KHUCJIOPOJIa U UX 3aBUCUMOCTH OT COJTHEYHOM aKTUBHOCTU U MHOTOJIeTHEro TpeHaa. ConocraBieHue
MOJIETIbHBIX PE3Yy/lbTaTOB C JAHHBIMU OOJIBIIOTO YHCJIA PAKETHBIX HW3MEPEHHH IOKa3alo
yIIOBJIETBOPUTEIHLHOE COTIIACHE MEXAY HUMH. MOJenh MOXET OBITh MCIOJb30BaHA NPHU aHAIH3E
MHOT'OJIETHUX U3MEHEHHI cocTaBa atMochepsl Ha BeicoTax 80-100kmM.

Pabora ObL1a BhIMONHEHA TPy nozaepskke rpanta PO Ne 10-05-00062.

Model altitude distribution of atomic oxygen in the mesopause region for
different levels of solar activity

Semenov Al
A.M. Obukhov Institute of Atmospheric Physics RA2hevsky per.3, Moscow, Russia

The model of the altitude distribution of atomicygen concentration for night-time hours at
altitudes of the mesopause and lower thermosphleatevieloped. The model is based on data on the
altitudinal distribution of the temperature of theddle atmosphere obtained during several cycles
of solar activity as well as an empirical modelttdascribes the nature of the variations of the
parameters (intensity, temperature and height efeimissive layer) emission of atomic oxygen
557.7 nm for different geophysical conditions. lmetmodel uses current understanding of
photochemical processes of emission of 557.7 nmas&al variations in altitude distribution of
concentration of atomic oxygen and their dependemtesolar activity and long-term trend are
presented. Comparison of model results with a largmber of rocket measurements showed
satisfactory agreement between them. Model cansbkd in the analysis of long-term changes in
atmospheric composition at altitudes o800 km.

The work was supported by the Russian FoundatioBdsic Research (grant no. 10-05-00062).

UccnepoBaHue rnobGanbHbIX M3MEHEHMW O30Ha M aTtMoccepHOM AUHAMMUKMU
B XX| Beke ¢ NOMOLb XUMUKO-KNMMaTUYECKOU Moaenu

3y0oB B.A. (zubov@main.mgo.rssi.yuPo3anos E.B., Eroposa T.A., Kucenes A.A., Kapoas N.JI.,
Myt B.
Iasnas ceopusuueckasn oocepsamopust um. A.M. Boeiikosa, Kapovuuesa 7, 194021Canxkm-Ilemepbype,
Poccus

Xumuko-knmumarndeckas monaenb SOCOL  gepcuss 2.0) ucmonb3oBaHa s OLEHKH
I00ATBHBIX U3MEHEHUN 030Ha M aTMoc(epHOl nTuHaMuKHU B Xoqe XX| Beka. B kauecTBe BHEITHUX
(akTOpOB, ONMpeNeNAIONNX yKa3aHHbIe U3MEHEHHs, paccMaTpuBaiuchk cueHapun MI'OUK u BMO
mis XXI crometuss — (1)3Bosroruu  atMochepHOro cojepkanus mnapHuKoBeiX rasoB  (I1I),
(2) u3amenenus KoHIeHTpanuu o3oHopaspyatonux BeriectB (OPB) u (3) cornmacoBanubix ¢ (2)
M3MEHCHHI TEMITepaTyphl MOBEPXHOCTH OKeaHa M mapaMeTpoB Mopckoro jsaa (TTIO/MJT).
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Jlnst onpeneneHust 1 0ObSCHEHHS BKJIA/a KaXKI0TO M3 YKa3aHHBIX BbIIIE (PaKTOPOB B OOLIYIO
TEHJICHIIUIO HM3MEHEHHWH cocTtaBa U CTPYKTyphl arMmochepsl ¢ 2000 mo 2100r. ¢ mozmenbio
SOCOL 2.00bun mpoBesieHbl TPU CEPUH YHCICHHBIX AKCIEPUMEHTOB B PEKUME <«BPEMEHHOU
paspe3» mis yceioBuii 2000, 2050u 2100r., coorBercTBeHHO. Kakmas cepusi 3KCIIEPUMEHTOB,
uckioyas cepuro s yenoBuit 2000r., cocrosuna u3 yeTbipex 20<1eTHUX MOJENIBHBIX TPOTOHOB: B
MIEPBOM TPOTOHE YYHUTHIBAIOCH m3MeHeHue Bcex (akropos (1IN, OPB, TIIO/MJI); Bo BTOpOM —
tosibko Bapuanuu III'; B TperbeM — Tonbko u3MeHeHuss OPB u B 4eTBepTOM — TOJBKO BapHallH
THO/MJI. Cepust 2000r. cocrosiia M3 OJHOTO IIPOTOHA, BKIJIIOYAIOUIETO BO3ACHCTBHE BCEX
(hakTOpOB.

CpaBHeHHE pPE3Yy/IbTaTOB MPOBEIEHHBIX MOJCIBHBIX AKCIEPUMEHTOB MO3BOJHIO OLEHHUTH
BKJIQJI KOKJOTO M3 BHEITHUX (DAKTOPOB B IBOJIIOIMIO aTMOC(eEpHBIX mapaMmeTpoB B XX| Beke Ha
(oHe BHYTpEeHHEH N3MEHUMBOCTU MOJENBbHON aTMocdepbl. B yacTHOCTH, OBUIO YCTaHOBIJIEHO, YTO B
MEepBOl TOJIOBMHE CTOJIETHS aTMOC(EpHOE COJAEpKaHHE O30HA pacTeT TJaBHBIM 00pa3oM B
pesyabTare yMmMeHblleHus koHueHTpanuii OPB B armocdepe. Bo BTOpoi mMmoioBHHE CTONETHS
Hapsiny ¢ OPB 3HaunTenbHBIM BKJIAJ B SBOJIONUIO 030HOCHEPHI M YCHICHHE MEPHAHMOHATBHON
cTpaToc(epHO HUPKYISIIIMKA BHOCIT BekoBbie Bapuanuu [1I" u TIIO/MJI. ®usndeckue MeXaHH3MbI
Bozzeictus Bapuaruii I1I' u TIIO/MJI Ha nuHAMHKY W KOHIICHTpAIMIO O30Ha B CTpaTocdepe
CBSI3aHBI C PaJMAIlMOHHBIM BBIXOJIAXXHUBAHUEM CTpaTocdepbl U U3MEHEHUEM YCIIOBH T€HEpaluu U
pacmpocTpaHeHUsT KPYIMTHOMACIITa0HBIX TUTAHETAPHBIX BOJIH U3 Tpomnocdepsl B crpaTocdepy. [Ipu
9TOM 3HAK W BEJIMYMHA BIMSHHUS BHEIIHUX (AKTOPOB HA M3MEHYHMBOCTh aTMoc(hepHOi
KOHIEHTPAllMd O30HA CYIIECTBEHHO 3aBHUCUT OT ILIMPOTHOW 30HBI M BBICOTHOIO YpPOBHS B
atMocdepe.

Jlannas pabora mojnepkana PoccuiickuM GoHIOM QyHIaMeHTaNBHBIX HccienoBanuid (rpant Ne 11-
05-00750a).

ATMocdepbl BHECONHEYHbIX MslaHeT

[Ilemarosnu B.M. (shematov@inasan)ru
Huemumym acmponomuu PAH, ya. ITamuuyxas 48, 11901 Mockea, Poccust

Bonee uem 98 % m3 Bcex u3BecTHBIX Ha MaHHBIM MoMmeHT ~ 500 mraHer Haxo4sATCS BHE
Conneunoii cucreMbl. [[ns okomo 20 % u3 HUX HM3BECTHBI aOCONIOTHBIE MAacChl M PaguyChl U3
HAOIIOACHUI TPAaH3UTOB-TIPOXOXKICHUN TJIAHETHI 1O JUCKY POJUTEIHCKON 3BE3/bl. BONBIIMHCTBO
U3 HEJABHO OTKPBITHIX IUIAHET O0JaJaloT OTHOCUTENBHO OOJBIIMMHU MaccaMH, CXOIHBI C
KOmurepom u CarypHom B Hamield ColHEYHON cucTeMe W OOBIYHO HA3bIBAIOTCS BHECOTHEUHBIMU
mwianetamu-rurantamMu (BIIT win ropstaumu ronurepamu). YMCa0 OTKPHITHIX IIAHET B ONMKaiIiee
BpEMsl 3HAYUTEILHO BBIPACTET 3a CUET HAONIOJACHHM, MOJNYYEHHBIX B TEKYIIUX KOCMHUYECKUX
muccusx, Takux kak COROT (ESA/CNESH Kepler (NASA),B KOTOPBIX YK€ OTKPBITHI TUIAHETHI B
[IMPOKOM JIHAMa30He pa3MepOB M Macc, BKIIIOYAs TUIAHEThI-OKEaHbl (TOpPSYUE HENTYHBI C MacCaMH
nopsaka 10Mg macc 3emiin) M KaMEHHBIC IUIAHETHI 3eMHOTO TuMa (IJIAHETBI-CYNEP3eMIIH C
MaccaMd TIOpsiika HECKONbKHX Mmacc 3emun). OpOuter mopsaka 40 % u3 BceX OTKPBITHIX
9K30IIJIAaHET PACTIONOKEHBI OJIIKE K POJIUTENBCKON 3Be3/Ie, ueM opouta Mepkypus Bokpyr COnHIIA.
CoOTBETCTBEHHO, aTMOC(Epbl TAaKUX SK30IUIAHET HCIBITHIBAIOT SKCTPEMalibHbIE BO3JEHCTBUS
WHTEHCUBHBIX TIOTOKOB TUIa3Mbl U U3NydeHHS B Y®D- U MATKOM PEHTTC€HOBCKOM JHAa30HaX OT
3Be3/Ibl, YTO, B YACTHOCTH, MOXKET NPUBOJUTH K MOTOKAM YyOeraHus, JOCTaTOYHO BBICOKUM [IIs
W3MEHEHHUS COCTaBa aTMOC(EpPhl U IBOIIOIIMOHHOTO CTATyCa TIAHETHI.

[Tpsimble HaOmIOAEHUS aTMOChep IK30MIIaHET PEIKU U3-3a TPYAHOCTH BBIEICHUS IJITAHETHOTO
CUTHaja #3 ONU3NEeKANEro M 3HAYUTEIhHO Ooliee sipkoro 3Be3gHoro curHana. OnHako, y
HEKOTOPBIX HK30IUJIAHET IJIOCKOCTh OpPOUTHI JICKHUT Ha JIydye 3peHus ¢ 3eMJId, YTO IO3BOJISIET
u3y4arh atMocepy IIaHEThl TMOCPEICTBOM HM3MEPEHHUS MOTJIOMICHUS H3IYYCHUS 3BE3bl TPU
TPaH3UTE-TIPOXO0/IE TUIAaHEThI Tepe]] TUCKOM 3Be3pl. Ha naHHBI MOMEHT HauOoJIblee KOJIHUYECTBO
HAOIIOIaTENbHBIX JAHHBIX JUIS TUIAHET-TPAH3UTOB TOJIYYEHO ISl aTMoc(hep Topsuux IOMUTEPOB
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HD209458bu HD189733b,ropsiuero nentyna GJ436bu cymep3emnun GJ1214b. Atmocheps
TOpPSYNUX FOMUATEPOB COCTOAT MPEUMYIIECTBEHHO M3 BOJAOPOJIA W TENMs, IUIAHET-OKEAHOB — W3
MeTaHa U/UK TapoB BOJIbI, @ CYTNIEp3eMeEIb — U3 BOJOPO/Ia M IapOB BO/IBI.

B noxmane oOCykmaroTcsi COBpeMEHHBIE METOJBI HaOMI0JeHUN aTMochep BHECOTHEUHBIX
IUTAHET W a3POHOMHUYECKUE MOJICIH BEPXHUX aTMOC(Eep BHECOTHEUHBIX TUIAHET, pa3padoTaHHbIC HA
OCHOBE BCE HapacTaromero oobema HaOMIOJACHHUH. DK30IJIaHEThI, B 3aBUCHMOCTH OT aKTHBHOCTH
POIUTENBCKOM 3BE3/bl, MACChl, pa3Mepa U OpPOUTHI, MOTYT WCHBITHIBATh 3HAYUTEIBHBIC TOTEPH
atMocdepsl 32  BpeMs HMX OKU3HM. BO3MOXHBIE ABOJIONUOHHBIC  CIIEHApUU  OyayT
MIPOJIEMOHCTPUPOBAHBI HA OCHOBE CPAaBHEHUS PE3yJIbTaTOB HAONIOJCHUN M PACUYEeTOB MPU MOMOIIH
ruOpuaHON  aspoHoMudeckoii moxenu [1]. IlogoOHBINA aHaaM3 MMO3BOJSCT YTOYHUTH HAIIN
MPEJICTABICHHUSI O COCTOSHUM W DBOIIOLUU MPOTSHKEHHOW BEpXHEH aTtMocdepbl 3K30TUIAHETHI
HD209458bu npyrux sK30IIaHeT-TPaH3UTOB.

PabGora BeImoIHEHA MpH Hoamepxkke Poccuiickoro Gonma GpyHIaMeHTaIbHBIX UCCIEI0BaHUM (IIPOEKT
11-02-00479).

1. Ilemarorwy B.M. HaxremmoBoit BOA0poI B IPOTSKEHHON BepxHei atMocdepe sk3orutanets HD209458k8a

CYET AUCCOIHAIINN MOJIEKYIISIPHOTO Bomopoaa. Acmponomuueckuii eecmuuk, 2010,44, 108-118.

Atmospheres of the extrasolar planets

Shematovich V.I. (shematov@inasai.ru
Institute of Astronomy RAS, Pyatnitskaya str. 4801 7Moscow, Russia

More than 98 % of currently known ~ 500 planetsevMaund beyond the Solar System. Fore
more than 20 % of them the absolute mass and ragbus determined from transit observations,
i.e., crossings of stellar disk by the exoplanedjdvity of the recently discovered exoplanets have
relatively high mass and are similar to Jupiter &adlurn in our Solar System. Therefore they are
called as extrasolar giant planets or hot Jupiter® number of the discovered exoplanets will
increase soon due to the observations by the duspate missions such as CoRoT (ESA/CNES)
and Kepler (NASA). In these missions the extrasplanets in the wide range of their sizes and
masses were already discovered, including ocearefdghot Neptunes with masses above 10 Earth
mass) and rocky terrestrial planets (super-Eartkis nvasses above a few Earth’s masses). Orbits
of more than 40 % of all discovered planets arequacloser to their host stars than Mercury orbit
around the Sun. As a consequence, atmospherestoegaplanets are under extreme influences of
the stellar UV radiation and stellar wind plasmacls extreme stellar energy deposition can result
in the formation of high rates of atmosphere log®ng enough to change the atmospheric
composition and planet’s evolutionary status.

Direct observations of the atmospheres of extrasplanets are rare because it is very
difficult to extract planet signal from the closedasignificantly brighter stellar signal. Nonethesde
the orbits of some exoplanets lie on a line of swith the Earth, which allows for the study of the
absorption spectrum of the atmosphere of the plaaesiting in front of the star. Currently, mo$t o
the atmospheric observations for transiting exagtnwere obtained for the atmospheres of hot
Jupiters HD209458b and HD189733b, hot Neptune (QJ43a6d super Earth GJ1214b. Main
neutral species in the atmospheres of hot Jupatersydrogen and helium, of ocean planets (hot
Neptunes) are methane and/or water vapour, anagpef €arths are hydrogen and water vapour.

Modern methods of observations of the extrasolangtl atmospheres and their aeronomic
models will be discussed in this talk. Atmospheoésexoplanets can experience high rates of
atmospheric loss during their lifetime dependingtmnactivity of the host star, mass, size andtorbi
parameters. Possible evolutionary scenarios will dscussed basing on the comparison of
observations and calculations made with the hyaeidnomic model [1]. Such analysis allows us
to improve our understanding of the evolutionargtestof the extended upper atmosphere of
HD209458b and other transit exoplanets.

The work was supported by Russian Foundation feidBResearch, project No. 11-02-00479a.

1. Shematovich V.I. Suprathermal hydrogen produmethe dissociation of molecular hydrogen in the
extended atmosphere of exoplanet HD209458kar System Researc2010,44, 96—-103.
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CEKUUA 1. "CNYTHUKOBOE 3OHANPOBAHUE ATMOC®EPbLI U MOBEPXHOCTW"

Mpepacepatens: a.cp-m.H. A.B. YeneHckun (HUL, "TnaHeTta")

Conpepnceparenu: npod. B.E. KyHuubin (MY nm. M.B. JlomoHocoBa, Mocksa),
A.0.-M.H. A.®. Hepywes (HINMO, “TaindyH"), k.d-M.H. J1.IN. BobbIneB
(HaHceH-ueHTp, CI16), Prof. O.M. Johannessen (NERSC, Bergen,
Norway), Prof. E. Kyrola (Finnish Meteorological Institute, Finland),
Prof. P.W. Menzel (University of Wisconsin, USA), Dr. A. Kokhanovsky
(Institute of Environmental Physics, University of Bremen, Germany)

SESSION 1. "SATELLITE SOUNDING OF ATMOSPHERE AND SU RFACE"

Chairman: Prof A.B. Uspensky (SRC “Planeta”, Moscow)

Co-Chairmen: Prof. V.E. Kunitsin (MSU, Moscow), Prof. A.F. Nerushev (SPA "Typhoon",
Obninsk), Dr. L.P. Bobylev (Nansen Center, SPb), Prof. O.M. Johannessen
(NERSC, Bergen, Norway), Prof. E. Kyrola (Finnish Meteorological Institute,
Finland), Prof. P.W.Menzel (University of Wisconsin, USA), Dr.
A. Kokhanovsky (Institute of Environmental Physics, University of Bremen,
Germany)

CoBpeMeHHble rnobanbHble JaHHble ANSA PasfiUYHbIX XapaKTepUCTUK
obnayHoCcTU. 0030p M CpaBHUTESNbHbIA aHanus3

Yepuokynbsckuii A.B. (chern_av@ifaran.juMoxos ..
Hucmumym @usuxu ammocghepwr um. A.M. Obyxosa PAH, Iviocesckuii nep. 3, 11901 Mockesa, Poccus

Cnenan 0030p COBPEMEHHBIX TJI00ANBHBIX IMOJIEH JAHHBIX IS PAa3IUYHBIX XapaKTEPUCTHK
00JIAYHOCTH C OCHOBHBIM aKIICHTOM Ha CIIYTHHKOBBIX JaHHBIX. B TOM 4YKCIe paccMaTpUBarOTCS
0a3bl cmytHUKOBBIX maHHBIX AIRS-LMD, APP-x, ATSR-GRAPE, CALIPSO, CERES, ISCCP
MISR, MODIS, PARASOL-POLDER, PATMOS-xIIpoBoauTcsi cOnoCTaBlIeHUE C JTaHHBIMU
Ha3zeMHBIX HaOmoAeHui (0a3a manupix EECRA)u manabiMu coBpemeHHbIX peananu3oB (ERA-40,
ERA-Interim, JRA-25, NASA-MERRA, NCEP/NCAR, NCEP/IEDNCEP-CFSR, NOAA-CIRES
20CR).

[TpoBeseH CpaBHUTENBHBIA aHAIW3 Pa3IMYHBIX 0a3 JaHHBIX JUIS OOILIEr0 KOJUYECTBA
o6akoB. CorlacHO MOJYYCHHBIM pe3yJabTaTaM 0N MOKPHITHS OOjJaKkamMu 3eMJIH I10 JaHHBIM
CIIyTHHKOBBIX M Ha3e€MHBIX HAOJIIOJICHUI COCTaBISICT OKOJIO 2/3, TOCTHras 1O OTACIbHBIM JaHHBIM
3/4. Jlons moKpeITHS OOJaKaMHd KOHTHHEHTOB HaxOoAWTCsA B auamasone ot 1/2 mo 3/5. Jlons
MOKpBITUs OoOnakamMu  MupoBoro okeana Bbime — okono 7/10. Tlo naHHBIM peaHanu3a
CpEIHEro0Bas 0JIs MOKPHITHs 00J1akaMy 3e€MITH B IIEJIOM MEHBIIIE, YEM I10 JaHHBIM HaOII0CHHI
U HaxomuTcs B jauana3zone ot 1/2 mo 3/5. OCHOBHOW NPUYMHONW HEONPEIACICHHOCTH SBJISCTCS
pasnuyKe B alrOpUTMax OINpeaeiIeHUss OOJAYHOCTH M Bpemsl HaOmojcHuMi. Paznmuums Bo
BPEMCHHBIX TMEPHUO/aX, OXBAThIBACMBIX pa3HbIMUA JIAHHBIMH, CKa3bIBAaeTCS Ha JHMaNa3oHe
HEOIPEICIIEHHOCTH B MEHbIIeH crencHu. Hanbonpiine pa3audus MeXIy MaHHBIMHA HaOJIOCHHM
OTMEUYEHBbI B PETHOHAX C BBICOKUM alb0EI0 MOJCTHIAIOIICH MMOBEPXHOCTH, B YAaCTHOCTH Hal
MOJISIPHBIMHA IMIUPOTAMHA M IYCTHIHAMH CYOTPOIUYECKOro Imosica. B ApKTHKe CyIIeCTBEHHBIE
pa3nuyKs OTMEUYCHBI TaKXe B PETHOHAX C YACTHIMHU TEMIICPATYPHBIMH HHBEPCUSIMHU.

Global data for cloudiness: An overview and comparative analysis

Chernokulsky Alexander \(chern_av@ifaran.jMokhov Igor I.
A.M. Obukhov Institute of Atmospheric Physics R32hevsky per.3, Moscow, Russia

An analysis was carried out to overview and torocampare several up-to-date cloudiness
datasets including satellite data (AIRS-LMD, APPAX SR-GRAPE, CALIPSO, CERES, ISCCP,
MISR, MODIS, PARASOL-POLDER, PATMOS-x) and surfagleservations (EECRA) as well as
contemporary reanalyses data (ERA-40, ERA-InteRA-25, NASA-MERRA, NCEP/NCAR,
NCEP/DOE, NCEP-CFSR, NOAA-CIRES 20CR) in terms loibgl, zonal and regional values of
cloudiness.
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Global annual-mean total cloud fraction (TCF) fralifferent observations is about 2/3 in
average. It reaches 3/4 for certain data. TCFtimated between 1/2 and 3/5 over land and about
7/10 over ocean. According to reanalyses, TCF &duated between 1/2 and 3/5. The main reason
for data discrepancies is associated with diffeeeno cloud detection algorithms and observational
time. Particularly, the largest distinctions betwedifferent satellite data are noted over regions
with high albedo like Polar Regions and subtropaegerts. In the Arctic, major distinctions are
also associated with temperature inversions.

Reprocessing HIRS data to infer global cloud cover properties and trends

Menzel Paul W.(Paul.Menzel@ssec.wisc.ed@lson Erik, Baum Bryan A, Wylie Donald P,

Kolat Utkart, Jackson Darren £,.Bates John 3.
'Cooperative Institute for Meteorological Satelléudies Space Science and Engineering Center 1285 W
Dayton Street, University of Wisconsin -Madisondidan, WI. USA
“Cooperative Institute for Research in Environme&eaiences, Boulder, CO, USA
®National Climatic Data Center, NESDIS, Ashevill&,NUSA

The frequency of occurrence of tropospheric clobds been extracted from NOAA/HIRS
(High resolution Infrared Radiometer Sounders) polditing satellite data using GQlicing to
infer cloud amount and height. The HIRS sensorleen flown since 1979 on fifteen satellites
from TIROS-N through NOAA-19 and METOP-A forming 30-year record. Wylie et al. [1]
presented a COslicing cloud record from 1979 to 2001 from theR$I2 sensors on TIROS-N
through NOAA-14. Subsequent investigation of clgardducts from the next generation HIRS/3
sensors, beginning with NOAA-15, revealed diffeenwith those from the HIRS/2 sensors due to
calibration errors.

In order to address issues affecting sensor toosegasliance calibration and calculation of
clear sky radiances, HIRS reprocessing has beaofaparing HIRS with high spectral resolution
sensors (e.g. Advanced Infrared Sound&lRS, Infrared Atmospheric Sounding Interferometer
IASI) to create a consistent calibration back t62@nd using HIRS simultaneous nadir overpasses
before then, (b) implementing a 101 level radiathamsfer model (Pressure Layer Fast Algorithm
for Atmospheric Transmittances PFAAST) in the data reduction, and (c) refiningliamce
adjustments to mitigate calculated versus meadliffsdtlences.

In addition, the HIRS cloud algorithm has beenradid) with the Moderate resolution Imaging
Spectro-radiometer (MODIS) cloud algorithm, whichsatested against Cloud-Aerosol Lidar with
Orthogonal Polarization (CALIOP) observations [Z]he associated adjustments include (d) using
CQO; slicing for all ice and mixed phase clouds andarégd window determinations for all water
clouds where cloud phase is indicated by split wimdconsiderations, (e) modifying the €0
algorithm for top down application where the mogtague spectral band pair seeing cloud
determines CTP, (f) lowering the "cloud signal'e$molds in C@bands (change in radiance due to
presence of cloud) to force more £6Jlicing solutions for high thin clouds, (g) resting CGQ
channel pair solutions to the appropriate portiériroposphere (determined by their weighting
functions), (h) adjusting the ozone profile betwdéhand 100 hPa to NCEP/NCAR Reanalysis
values (so that C{radiances influenced bys@rofiles are calculated more accurately), (i) gsin
sinusoidal varying C@concentration that increases 1.5 ppm per year 88m5 in January 1980 to
381 ppm in January 2009 with a seasonal amplitutenge of + 3 ppm, and (j) identifying
stratospheric clouds when an opaque band (water\sgmsitive band 12 at .m) is warmer than
a less opaque band (window band 8 atud). All the improvements to the heritage cloud
algorithm were tested on MODIS data where compasseith CALIOP verified that the cloud
product was improved.

The cloud properties from HIRS/2 are now in familigh those from HIRS/3 sensors. Trends
in cloud cover and high cloud frequency for thetphasee decades are found to be small but
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significant in these data. HIRS stratospheric cldatection is found to be correlated with SST and

lower stratospheric WV trends.
1. Wylie et al. Global cloud cover trends inferfemim two decades of HIRS observatiods.Clim, 2005,18,
3021-3031.
2. Menzel, et al. MODIS global cloud-top pressamé amount estimation: algorithm description arslilts.
Journ. Appl. Meteor. and Clim2008,47, 1175-1198.

Profiling water clouds using passive spaceborn e observations

Kokhanovsky A.A. (alexk@iup.physik.i-bremen)dRozanov V.V.
Institute of Environmental Physics, University oéBen, O. Hahn Allee 1, Bremen, Germany

Studies of global microphysical and radiative chtastics of clouds are of importance for
many applications including the weather predictaod climate change. The majority of current
operational satellite cloud retrieval algorithmly r@n bi-spectral measurements of cloud reflectance
(in the visible and near infrared). These measuntsnenable the determination of cloud optical
thickness (almost spectrally neutral due to thgdagize of droplets and crystals in the visiblej an
cloud single scattering albedo (SSA). The deriveBd $an be used for the inference of the droplet
or ice crystal sizes. The problem is due to thé¢ tlaat the value of SSA varies along the vertical
due to the vertical inhomogeneity of real-worlduzds. Therefore, the retrieved sizes of particles
represent some poorly defined level in the clouds Tevel depends on the size of particles and also
on the wavelength. Therefore, for instance, Moder@esolution Imaging Spectroradiometer
(MODIS) operational cloud product contains severaés derived either from 1.6, 2.1, or A
channels. Generally, the sizes of particles inlghahon-precipitating maritime clouds increase
towards the top of the cloud. The derived sizeen{frthe cloud top) coupled with the cloud
homogeneity assumption will lead to the overestiomaof the cloud liquid water path in this case.
The corresponding biases are relevant for watde@md atmospheric radiative transfer studies.

The obvious way to eliminate this problem is to umselti-spectral measurements in the
framework of optimal estimation approach to constthe vertical profiles of water droplets in
clouds. It is shown in this work that measuremamtsavelengths 1.24, 1.6, 2.1, and @07 can be
used for the determination of assumed linear @ofif sizes of water droplets in clouds. The cloud
optical thickness is determined using measuremantse visible as it is done in the classical bi-
spectral method. Then the profile is sought, whiaimimizes the difference between measured
spectral cloud reflectance and the correspondidgtige transfer calculations. The minimization
procedure was incorporated in the freely availabésliative transfer code SCIATRAN
(http://www.iup.uni-bremen.de/sciatranbased on the discrete ordinates method of théowec
radiative transfer equation solution. The corresiog functional derivatives of the reflectance with
respect to the vertical effective radius profileeded for the inversion are calculated using the
derived analytical equations based on the soluwfatirect and adjoint radiative transfer equations.
The developed theory is applied to MODIS observegtiover ocean.
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CoBpeMeHHble Npo6neMbl OUCTAaHLUOHHOIO a3pPOKOCMUYECKOro
30HOAMPOBAHUSA NPUPOAHLIX CpeA. HaHOAMArHOCTUMKa, Teopus nepeHoca
U3NyYeHUs! U cynepBbIYUCIIEHUS

Koszomepos B.B.. CymkeBu4 T.A? (tamaras@ keldysh.yuCrpesxos C.A.2, Maxcakosa C.B.5,
domun B.A.4, Bonkosuu A.H.7, l"aBpuitoBHY A.E.B, JAmutpren E.B.6, Kpacnokyrckas H.I[.S,
YceTIoros C.I[.z, [Tapu B.H.z, dananeena B.A.5, I'puropreBa H.H.l, Kynukos AKZ?

"Wockosckuii zocydapemeennviii ynusepcumem um. M.B. Jlomonocosa, us. gax., Jlenunckue 2opwr 0.1. cmp.2,
119991Mockea, Poccus
2I/IHcmumym npuxnaonot mamemamuku um. M.B. Kenovuua PAH, Muycckas na. 4, 12504 MMocksa, Poccus
3Uncmumym @usuxu ammocgepor um. A.M. Obyxoséa PAH, Mviocesckuii nep. 3, 10901 Mocksa, Poccus
*Lenmpanvnas asponoeuueckas obcepsamopus, Ilepsomaiickasn 3, 141700 onconpyonsiii, Mock. 06x., Poccus
*Mockosckuti pusuro-mexruseckuti uncmumym, Huemumymexuii nep. 9, 141700 oneonpyonsiii, Mock. o6a.,
Poccus
S Uncmumym evruuciumensuoti mamemamuxu PAH, T'y6xuna 8, 119991Mockea, Poccus
"O6veounennviii uncmumym npo6em ungopmamuxu HAB, Muncxk, Benapyce
8inemumym gusuxu um. B.1. Cmenanosa HAHB, np. Hesagucumocmu 68, 22007 Munck, berapyce

OyHaamMeHTanpHas Hay4yHas mpoOiieMa, Ha KOTOPYIO OpHEHTHpoBaHa paldoTa, — 3TO
pa3paboTka (yHIAMEHTAJIbHBIX OCHOB IPHMEHEHHMsS HAHOTEXHOJIOTMH B  KOCMHYECKHX
UCCIIEIOBaHMX, CBSI3aHHBIX C MEPCIEKTHBAMH HCIOJIb30BAaHUS a’POKOCMHUYECKUX W Ha3eMHBIX
CUCTEM TI'MIEPCHEKTPAIBHOIO JHUCTAHIMOHHOTO 30HIMPOBAHUSA NPUPOJIHBIX, TEXHOTEHHBIX H
MCKYCCTBEHHBIX CpeJl C LeJIbl0 UX AUAarHOCTUKU. [Ipy TUCTaHIIMOHHOM 30HIUPOBAHUU MPUPOAHBIX
U TEXHOTEHHBIX OOBEKTOB HJIEKTPOMArHUTHOE H3Iy4YeHHE 3eMJIHM, KOTOpOE pErucTpupyercs
pPa3HbIMH CpEICTBaMH, SIBISIETCS HOCUTENIEM HMH(OpPMAIMK O COCTOSHUU OKpYXKAlouleill cpeibl U
OOBEKTOB, a TaKKe paTUallMOHHBIX Iporeccax. Ha MaTepmamax a’spoOKOCMHUYECKHX CHCTEM
KOCMHYECKOTO 3emiieo030pa M TEMAaTHYEeCKUX HAOMIOMEHWNW BUIHBI OOBEKTHI IMPUPOIHO-
TEXHOTEHHOU c(epbl: 00BEKTH YHEPreTUKH, IPOMBIIIJICHHON M TPaHCIOPTHOW MH(PACTPYKTYpHI;
JiecHble, OOJIOTHBIE, JIYTOBbIE, CEIbCKOXO3WCTBEHHBIE U APYrue IKOCHCTEMBI;, BOJIOEMbI, PEKH U
OKEaHbl; CEJIbCKUE M FOPOJCKHUE MOCENEHUS U T.J., @ TAKXKE MOCIEACTBUS €CTECTBEHHO-IIPUPOIHBIX
katactpod (ByJKaHbI, 3eMJICTPSACCHHUS U T.I1.) H aHTPOIIOTCHHO-TEXHOTEHHBIX (ITOYKaphl, 3AJITIOBBIC U
JOJITOACHCTBYIOIUE a3PO30JIbHBIC M Fa30BbIe BHIOPOCHI, BOCHHBIC JICHCTBHUS U T.I1.) BO3JCUCTBHI Ha
OKPYKAIOIIYIO CPENy.

Llenp wuccrnenoBaHUs — TEOPETUYECKH OOOCHOBATH BO3MOXKHOCTH HOBBIX MMEPCHEKTUBHBIX
TUIEPCHEKTPAIBHBIX METOJAUK a3pPOKOCMUYECKOTO M HA3€MHOTO IUCTAaHIIMOHHOTO 30HAMPOBAHMS
cucTeMbl atMocdepa-3emiis 0 CIEKTpaM COJHEYHOT0 M COOCTBEHHOTO u3nydeHus. HayuHas unes
COCTOUT B TOM, YTOOBI HCCIEIOBATh BO3MOXKHOCTH HCIOJB30BAHUS CYLIECTBEHHBIX DPa3UUUil B
CHEKTPaJbHOM XOJ€ MOTJIOUIEHUSI U MPOMYCKAaHHUS OCHOBHBIX KOMIIOHEHT CUCTEMBbI arMocdepa-
3emiisl AJ1s BBIAEICHMS] UHTEPBAJIOB JJIMH BOJIH CIIEKTPAa MHOI'OKPAaTHO PAcCESHHOI'O COJIHEYHOTO U
COOCTBEHHOTO M3JTy4eHHs, HHPOPMATUBHBIX B OTHOLIEHUH KOHKPETHBIX KOMIIOHEHT, U Ha 3TOU
OCHOBE JIUCKPUMUHUPOBATH KOMIIOHEHTHI 110 UX CIIEKTPATbHBIM XapaKTEPUCTUKAM.

Peur upmer o pa3paboTke HOBBIX MOJENEH [UIsi TEOPETUUYECKHMX M METOJIWYECKUX OCHOB
MaTEMaTHYECKOr0 MOJEIUPOBAHUS PAJUALUOHHOIO IOJS 3€MJIM C BBICOKUM CIIEKTPAIbHBIM
paspelleHrueM B Juarna3oHe OT yabTpaduoseTa 10 MUIIMMETPOBBIX BOJIH C y4€TOM MHOTOKPAaTHOTO
paccesiHus!, OTJIOIEHUS, TTOJISIPU3aK U pepakiiuy U MOCIEAHUX JOCTHKEHUN B MOJICKYJISIPHOM
CHEKTPOCKOMUN aTMOC(HEPHBIX Ta30B, a’po30JieH, IpUMEcer U 3arpsA3HEHUN 36MHOM IMOBEPXHOCTH
(cymra, okeaH) ¢ HeNbI0 00ECICUCHHST TEOPETHKO-PACUSTHBIX MCCIICAOBAHUN MPOLIECCOB MEpeHoca
AIIEKTPOMArHUTHOTO M3Jy4eHus: (POTOHOB) B MPUPOAHBIX cpeax U GOPMHUPOBAHUS CIIEKTPATBbHBIX
paaMalMOHHBIX XapaKTEPUCTUK CHCTEMBI aTMocdepa-3eMHas IOBEpXHOCTh (Cymia, OkeaH)" B
pamMKax KHHETHYECKOM TeopuHM MepeHoca Ha 0a3ze OOIIMX KpaeBbIX 3adad JUIisl CKaJspHOTO U
BEKTOPHOTO  MHTErpo-au(pepeHnanibHOro  ypaBHEHHs IepeHoca —  JIMHEapU30BaHHOTO
npuOmKeHus ypaBHeHus bonbiiMana ¢ OMHAPHBIMU CTOJIKHOBEHUSIMU.

B Hacrosiee BpeMs BO3pocia aKTyaJlbHOCTh TAKUX MCCIIEOBAHUN B CBSI3U C OpraHHU3aLUen
MEXIyHApOAHOTO TJIOOAIBHOTO TMPOEKTa IO H3YYEHUI0 3eMIIH, MEXITYHAPOJHOW KOCMHUYECKOM
CHCTEMBI a3POKOCMHYECKOT0 U HA3eMHOI0 II100aJIbHOI0 MOHUTOPUHTA, MEXIyHapOaHbIX LleHTpoB
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OTEepaTHUBHOW KOCMHUYECKOW HWHQPOpPMAIUU IO KaTacTpOPUUECKHMM U OSKOJOTHYECKH OMaCHBIM
SIBJICHUSIM, a Tak)K€ B CBSI3M C HOBBIM JTallOM PAa3BUTHUsS HAHOTEXHOJOTHUU JII KOCMHUYECKHX
UCCIIC/IOBAHMI, B YaCTHOCTH, THUICPCHCKTPAIBHOTO (BBICOKOTO CHEKTPAIbHOTO pPa3peIICHUs)
JTUCTAHIIMOHHOTO 30HAMPOBAaHUS OOBEKTOB PA3HON TTPUPOJIBI.

Pab6ora mognepskana rpantamu PODU (mpoexTsr 09-01-00071, 11-01-00021).

MonspHble UMKINOHbI B POCCUUCKUX MOpsSX ApKTU4eckoro 6accenHa

3a6onorckux E.B.! (elizaveta.zabolotskikh@niersc.spb, Boosies JI.IT.Y 2 Aauckuna O.T.1°,
CmupHOBa 10.E.1?

H® "Mesicoynapoonvlii yenmp no okpyscarougeli cpeoe u OUCMaHyuoOHHOMY 30HOuposanuro um. Hancena", 14-
ast aunus BO 7, 0¢h. 49, 199034 anxkm-Ilemepbype, Poccus
Canxm-Ilemepbype, Poccus; Nansen Environmental and Remote Sensing CengrgeB, Norway
Poccuiickuii eocyoapcmeennuiii cuopomemeoponocuveckuii ynusepcumem, Cankm-Ilemepoype, Poccus

[TonsipHBIE NUKIIOHBI TMPEICTABISAIOT CO00M KpaTKOBpEMEHHBIC, WHTEHCUBHBIC ITOTOHBIC
SIBJIEHUs, HAOIIOmaeMble Hal XOJONHBIMM BOJaMH OKeaHa, WMEIMe waciurad He O0olee
100-1000kM u coOmpoBOXIaeMbIe CKOPOCTSIMH BeTpa, mpeBbimaonmMu 15wm/c. Bpems sxuszHn
TaKuX IUKJIOHOB OT 3-X /10 36 4acoB, 4TO, COBMECTHO CO CPaBHUTEIHHO HEOOJIBITUMHU Pa3MepamMH,
3aTpyaHSET UX OOHAPYKEHHUE U U3YUICHHUE.

CBoeBpeMeHHOE OOHApY)KEHHE TIONSPHBIX IUKIOHOB, H3yYeHHE WX XapaKTCPUCTHK,
OTCIIC)KUBAaHME JBW)KCHHUS U TMpEACKa3aHWe MPEACTaBIAIOT OJHY M3 BaKHEHIIMX 3ajad
coBpeMeHHOW Hayku. OCHOBHBIM HCTOYHHKOM HWH(popManuu o mnonsapHbiXx mukionax (IT11)
OCTalOTCS CIYTHUKOBBIE JaHHBIE W MOJIA reo(PU3MUYECKUX MapamMeTpoB, NMOCTPOCHHbIE HA OCHOBE
9TUX JaHHBIX. HawmOonee mepcnexkTuBHBIM Tpu u3ydeHuu [II] mpencraBisieTcss COBMECTHOE
MCIOJIb30BaHNE JAaHHBIX PA3IUYHBIX IPUOOPOB, MO3BOJISIOINIEE TPOBECTH HAUOOJIee MOIHbBIN aHan3
MOTOJHON CHUCTEMBl C TMPHUBJICUYECHUEM BCEX BO3MOXKHBIX HCTOYHUKOB KAUECTBEHHOW W
KOJIMYECTBEHHOU HH(popManuu.

Ha ocHoBaHuuM pa3paOboOTaHHOW paHEe METOJOJIOTHH HCCICIOBAHUS TOJSPHBIX IHUKIOHOB,
OCHOBAaHHOW Ha HCIMOJb30BAHUM JAHHBIX CIIYTHHUKOBOW MUKPOBOJIHOBOW palOMETpHH, B pabote
MCCIIEIOBAIIMCH CTPYKTYPHI MOJICH BOJSHOTO Mapa B aTMochepe HaJ MOPSIMU POCCUHCKOTO CEKTOpa
Apxtuku. IlokazaHo, 4TO BBISIBICHHE BHUXPEBBIX CTPYKTYpP B MOJIAX BOJSHOTO IMapa IMO3BOJISIET
JTUArHOCTHPOBATh CIy4aW MOJSPHBIX IIUKIOHOB. KOMIIIEKCHBIM aHAW3 OTHIEIbHBIX CITY4aeB,
OCHOBAHHBIM Ha HCMOJIb30BAaHUH PA3IUYHBIX CIYTHUKOBBIX U KOHTAKTHBIX M3MEpPEHUH, TaKUX Kak,
CHUMKH HMH(PAKPaCHOTO M BHUIUMOIO JHana3oHoB crnekrpopaauomerpoB AVHRR u MODIS,
HU3MEPEHUH CIYTHUKOBBIX MHKPOBOJHOBBIX pamuomerpoB SSM/I, AMSU-B 1 AMSR-E, mons
ckopocteii  Betpa mo gaHHbIM  QUIKSCAT SeaWinds u  Metop ASCAT, naHHbIe
paano30HANPOBAaHUS U TOJs peananusa Era-40,mo3Bonui uccneaoBaTh 0OHAPYKEHHBIC TTOJSIPHBIC
[IUKJIOHBI ¥ TIOTYYUTh UX KOIMYSCTBCHHBIE XaPAKTEPUCTUKH.

MukpoBOnHOBOe 30HAMPOBAHME TPOMUYECKUX LIMKIOHOB

Mutauk JI.M. (mitnik@poi.dvo.r), Mutauk M.JL., T'ypeuu U.A.

Tuxookeanckuil oxearonoeuyeckuul uncmumym um. B.U. Unvuuesa /[BO PAH, yn. barmuiickas 43, 690041
Bnaousocmox, Poccus

MeToapl  CIYTHUKOBOTO ~ MHUKpPOBOJHOBOTO  30HAMpPOBAaHMs, KaK  IAaCCHUBHbIE  —
paMOMETPUUYECKHE, TAK M AKTUBHBIC — PaIHOIOKAIIMOHHBIC, — HAU0O0JIee TIPUTOTHBI JJISI TIOTYICHHUS
KOJIMYECTBEHHON WH(OpMAIMM O TOJSIX IMapaMeTpoB aTtMochephl M OKeaHa B 00JacTH
TPOMUYECKOTO MUKJIOreHe3a U Tponuueckux nukiaoHoB (TII). DTo oOyciioBieHo coueTaHueM psaa
(akTOpoOB:  HE3aBHCHUMOCTBIO OT  COJIHEYHOIO  OCBEILIEHHUS, BO3MOXKHOCTbIO  HAaXOJIUTh
XapaKTepUCTHKH MPHUBOJAHOTO BETPa M BOJHEHHUS NPU HAIMYUH OOJAYHOCTH MU OCAAKOB MpHU
OJTHOBPEMEHHOM OIIEHKE COJEpXaHUs B TOJNIIE aTMoc(hepbl KamelpbHOW M MapooOpa3HOil Biar,

26



BBICOKMM IIPOCTPAHCTBEHHBIM paszpemieHueM, npucymuM PJIC ¢ cuHTe3upoBaHHOW amnepTypoi, H
paspemienueM 1o Beptukanu PJIC ans 30HAMpOBaHUS OCAIKOB M O0JAYHOCTH. MUKPOBOJIHOBOE
panuoMeTpuyeckoe 30HAUpOBaHME 3eMiH, Hayatoe B 1968r. skcnmepuMeHTaMH Ha CITyTHHKE
Kocmoc-243, nocturno cerogHst 3peioro ypoBHs. JlaHHbIE MHUKPOBOJHOBBIX MHOTOKaHaJIbHBIX
CKaHHPYIOLUX PaJMOMETPOB, YCTAHOBJIECHHBIX Ha cryTHuKax cepuit DMSP u NOAA, cnyTHHKax
TRMM, Aqua, ADEOS-II,Meteop-M Ne 1 u psige apyrux, ciaykaT OCHOBOW JJII MOHHUTOpPWHTA
TPONUYECKON 30HBI, OOHAPYKEHHMS U CIEKEHHUS 3a HBOJIONUEH TPONMUYECKUX LUKIOHOB HaH
MupOBBIM OKEAHOM.

B noxnane 0CHOBHOE BHUMAaHHUE YIEJICHO aHAIU3y Pe3ysbTaroB 30HAupoBanus TL[ B ceBepo-
3amagHo dvactm Tuxoro okeana B 2002-2010rr., mNOJYyYEHHBIX YCOBEPIICHCTBOBAHHBIMHU
pamnomerpamu  AMSR-E (cnyrhuk Aqua) 1 AMSR  (cnyrauk ADEOS-Il). B kadectse
JOTIOJTHUTEIFHOW WH(OpMAIMy MpUBIICKATHCh H300pakeHHUs crekTpopaanomerpa MODIS co
cytHukoB Terraum Aqua, ckarrepomerpoB WindSat ¢nyrauk QUIKSCAT) u ASAR (ciytHuK
MetOp), kapThl Orop! SIMOHCKOTO METEOPOJIOTHYECKOTO areHTCTBA, JaHHBIC PaJN030HANPOBAHUS
armocdepsl u ap. Jns Heckonbkux TL OblIM mOdTydeHBl M300pa)KeHHS YCOBEPILIEHCTBOBAHHON
PCA ASAR (cnyrauk Envisat). Boccranosnenne mojei ckopoctu mnpuBogHoro Berpa W,
TeMIIepaTypbl IOBEPXHOCTH OKeaHa 1o, mapocojepxanus armocheps! V u Bogo3anaca obnakos Q B
obnactu TLI BbIMONHATIOCH TyTeM OOPaOOTKH SIPKOCTHBIX TemmepaTyp Iy MO OpUTMHAIbHBIM
alropuT™MaM, pa3pabOTaHHBIM IyTEM JETAJbHOIO MOAETUPOBAHMUS IEpeHOCa MHUKPOBOIHOBOIO
U3NIy4eHUsT B cHUcTeMe aTMocdepa-okeaH C HCIHOJIb30BaHUEM 0a3bl CYAOBBIX M OCTPOBHBIX
ParMO30H/IOBbIX JIaHHBIX.

Ha ocHoBe 4MClIEeHHBIX SKCIIEPUMEHTOB OblLIa HaiiieHa 3aBUCMMOCTb MOTPEUIHOCTH OLEHKU
napametpoB W, to, 1 V or Bogosamaca ob6nakoB. IlorpemmHoctu Bo3pacTaroT — OCOOCHHO IpH
Q> 1kr/M% 9TO THNMYHO s OGNACTH CTCHBI I7a3a M CIIMPATbHBIX HOXKICBBIX pykaBoB TLI,.
[TorpemHocts onenkun W orpenensercs: Takke HEONPEIeIeHHOCThI0 3aBUCUMOCTH TPUpPALICHHUS
Koa(pduLMeHTa HM3ITY4eHHs] MOPCKOW MOBEPXHOCTH OT CKOpPOCTH BeTpa. PaccmoTpeHa oreHka
CKOpOCTHM BeTpa B LeHTpanbHOW 30He TIL[ mo wu3mepenusam temnoBoi aHomanuu siapa TLI.
3aBUCHMOCTb aMIUTMTYBI TETUIOBOM aHoManuu siypa TL[ B HKHEH Tporocdepe 0T MUHUMAIBLHOTO
JIaBJICHUS B IIEHTpe ObllIa OIIeHEeHa 1o u3MepeHusiM 1, Ha yactore 52.81'T1, 4To cTamo BO3MOKHBIM
omaromapst Beicokomy (1L0xm x 10kM) mpocTpaHcTBeHHOMY paspericHuto paguomerpa AMSR. ITo
M3MEHEHMsIM  sipkocTH  Ha  m3o0paxenusax PCA  ASAR Obuin  uaeHTHQHUIHPOBAHBI
Me30MacIITabHble Baprallii CKOPOCTH BETPa, TMHUU IIKBaJIa U OTIIEYaTKU OCAJKOB B LIEHTPAIBHOM
30He M cnupanbHbIX pykaBax TL[. ChnyTHHKOBBIE MHKPOBOJHOBBIE HM300pakKeHUS OBUIM TaKxke
COIIOCTABJICHBI C IaHHBIMH 110 BEPTUKAIBHON CTPYKType 00JauHOCTH U OCAJIKOB 110 U3MEPEHUSIM CO
cinyrauka CloudSatu ¢ mokasanusimu HazeMHBIX goniiepoBckux PJIC, 4To B COBOKYITHOCTH JlaeT
OoJiee OJIHYIO KapTUHY pachpenencHus reopuznueckux mosieit B oomactu T1.

Microwave sensing of tropical cyclones

Mitnik L.M. (mitnik@poi.dvo.ry, Mitnik M.L., Gurvich |.A.
V.I. I'ichev Pacific Oceanological Institute FEBAS, Baltiyskaya St. 43, 690041 Vladivostok, Russia

Satellite microwave sensing techniques both passirsgliometric, and active — radar are the
most suitable for getting the quantitative inforioat on fields of atmospheric and oceanic
parameters in the areas of tropical cyclogenesigrapical cyclones. This is due to combination of
several factors such as: independence on sun ilktion, the possibility of sea surface wind and
sea surface roughness study under the presendeudliress and precipitation with simultaneous
estimate of the total cloud liquid water content datal atmospheric water vapor content; high
spatial resolution of Synthetic Aperture Radars RSAand high vertical resolution of radars for
cloud and rain sensing. Microwave radiometric senf the Earth which started in 1968 by
Kosmos-243 experiment reached now a mature le\agh Bf the microwave multichannel scanning
radiometers on a board of DMSP, NOAA, TRMM, Aqud)ROS-II, Meteor-M N 1 and several
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other satellites serve as the basis for monitoahghe tropical zone and for tracing of tropical
cyclone (TC) evolution over the World Ocean.

The main attention in a paper is given to analgsisensing of TCs in the Northwest Pacific
Ocean in 20022010, carried out by Aqua Advanced Microwave ScagnRadiometer-Earth
Observing System and ADEOS-IIl AMSR. Terra and AM@DIS images, QuikSCAT WindSat
and MetOp ASAR-derived wind fields, the Japan Metémical Agency weather maps and
radiosonde data were used as the ancillary infoomaAdditionally, Envisat ASAR images were
acquired for several typhoons. The sea surface Wingka surface temperatugetotal atmospheric
water vapor conterlf and total cloud liquid water conte@tfields in the TC area was obtained by
processing of the measured brightness temperafynegh the use of original retrieval algorithms.
The algorithms were developed by detailed modellfigmicrowave radiative transfer in the
atmosphere-ocean system with the use of ship tanttlisadiosonde database.

Numerical experiments allowed us to estimate theeddence oW, t,, andV retrieval errors
from the total cloud liquid water content. The esrgrows especially at Q >xt/m? that is typical
for eye wall and spiral rain bands of TCs. W rewiesrror depends also on ambiguity of increment
of the sea surface emissivity on wind speed. Wipekd estimate in the TC central zone based on
the measurements of thermal anomaly amplitude énlthver troposphere of TC core is also
considered. The dependence of this anomaly amplibexdminimum central pressure was estimated
from AMSR 7z measurements at frequency of 52.8 GHz having tbe&tiad resolution of
10 kmx 10 km. The mesoscale variations of wind speedalsfines and imprints of rains in the TC
central zone and spiral bands were identified ovidam ASAR images. Satellite passive microwave
data were also compared with vertical structurecloudiness and precipitation derived from
CloudSat measurements and with ground-based Dopler reflectivity maps. This combination
gives more complete idea on geophysical fieldsGnafea.

OnpepeneHne AMHAMUYECKUX XapaKTepUCTUK Tponocdepbl U HUXKHEN
cTpatocdepbl N0 AaHHbIM W3MEepPeHUN C reoCTauMOHapPHOro CMNyTHUKA

Hepymes A.®. (nerushev@typhoon.obninsk riBapxaros A.D.
HIIO «Tavighyn», yn. [lo6edwvr 4, 24903806Hunck, Poccus

MeToapl TACCHMBHOTO AMCTAaHLMOHHOTO 30HAMPOBAaHUS aTMocdephl, OCHOBaHHBIE Ha
perucTpamnuy coOCTBEHHOTO U3NyUYEeHHUsT aTMOC(HEphl WK PACCEIHHOTO U OTPAXKEHHOTO COJIHEYHOTO
U3JIy4eHUs, Y’K€ MHOTO JIET YCIEIIHO UCIONIB3YIOTCS B Psijie CTpaH JUIsl OIlpe/ieJIeHHs MOJis BeTpa B
Tponochepe 1Mo nepeMeneHno aTMOCHEPHBIX TPACCEPOB, B KaYeCTBE KOTOPBIX BBICTYMAIOT 00IaKa
Pa3IMYHOTO YPOBHSA M HEOAHOPOJHOCTH KOHIIEHTpAIMU BOJSHOTrO mapa. s ompeneneHus moss
BeTpa B cTpaTochepe B KauecTBe Tpaccepa Mpeanojaraercs HCIOIb30BaTh HEOJHOPOAHOCTU
KOHIICHTPALIMU 030HA, KOTOPBIA MOXKHO paccMaTpuBaTh KaK KOHCEPBATHBHYIO MPUMECH JI0 BBICOT
npuOau3uTenbHo 25kM. OfHaKo MpakTHYecKas peanu3alus ATOW HJIeM HATaJKHUBAaeTCs Ha psij
CYIIECTBEHHBIX TPYAHOCTEH, TJaBHOH W3 KOTOPBHIX SABISETCS HEJOCTAaTOYHAs TOYHOCTh
CIYTHUKOBBIX ~METOJOB OIpENeleHHUs] XapaKTepuCTUK Tmojsi o30Ha. Kpome Toro, c
r€OCTAllMOHAPHBIX CIIYTHHKOB, KOTOpBIE OO0ECIeUMBAIOT TOJY4YeHHE HH(OPMAIMHM I BCETO
BUJIUMOTO JTCKa 3eMJIH C BBICOKMM BpeMeHHBIM (15 MUH | Jiydliie) ¥ MPOCTPaHCTBEHHBIM (3 KM 1
Jy4lIe B MOACIYTHUKOBOM TOYKE) Pa3pelICHUEM, B HACTOSILEE BPEMsI MOKHO OINPEACISTH TOJIBKO
obmee coaepxkanne o30Ha (OCO) — wHMHTErpasbHOE COAEP)KAHHE B BEPTUKAIHLHOM CTOJI0E
aTMoc(epBhl.

B noknage oOcyxaaioTcs BO3MOMKHBIE MYTH MOJIYYEHHUS TUHAMHUYECKHX XapaKTEpUCTUK B
cTpaTtocdepe Mo JaHHBIM U3MEPEHUI COOCTBEHHOTO U3ITy4eHHs aTMOC(EpHI B MOJIOCE MOTIIOLICHHUS
o3ona 9.7mkM. Ha ocHOBe pa3zpaboranHoro panee Merona [1] ¢ moMoOIIbIO yCOBEPIICHCTBOBAHHOTO
IIPOrPaMMHOT0 0OecrieueHHs OIleHeHA TOYHOCTh OIpPEesICHUs] TOPH30HTAILHOM CKOPOCTH BETpa B
HIKHEH cTparocdepe Ui pa3HbIX IMIUPOTHBIX 30H M Pa3IMYHBIX CE30HOB MO BOCCTAHOBJIEHHBIM
3HayeHussM noiast OCO myreM cpaBHEHHs C JaHHBIMM OOBEKTHBHOrO aHanmsa. [lpu sToMm
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HCIIOJIb30BAJIUCh pe3ynbTarhl BbluuciaeHus noied OCO 1o JaHHBIM HM3MEPEHUH amnmnaparypsl
SEVIRI reocrammmonapuaoro cnyranka Meteosat-9,monyueHHble Ha OCHOBE Hanbojee TOYHOW B
HACTOSIIEE BPEMsI METOAMKH [2], IpeI0CTaBICHHBIC B HAILIE PACIIOPSIKEHHE aBTOPAMH.

PaccunTtanbl ¥ nmpoaHaIM3UPOBAHBI TOJISI AUHAMHUYECKUX XapaKTEPUCTHK — FOPU30HTAIBHON
ckopoctu Betpa (V), KoapuumeHTa ropu30HTaILHON Me3oMaciuTabHol TypOyneHTHOH auddy3un
(Kd) u 3aBuxpennoctu (rotV) B Tpomocdepe u HUKHEH cTparocdepe B 30HAX JACHCTBUS MUKIOHOB
TPONUYECKUX U YMEPEHHBIX MIMPOT. JMHAMHUYECKHe XapaKTEPUCTHKH TPOIochepsl onpenesiInch
o JaHHBIM u3Mepenuit paanomerpa SEVIRI B xamamax 0.8, 10.8, 6.2u 7.3mxm (Tpaccepb —
o0Jlaka pa3IMYHOTO YPOBHS W HEOJHOPOJHOCTH KOHIICHTPAIlMUM BOJSHOTO Iapa), a HIDKHEH
ctparochepsl — o gaHHBIM 0 oJsax OCO. BrIABICHBI OTIMYHUTEIbHBIE OCOOCHHOCTH TOBEICHUS
YKa3aHHBIX AUHAMHUYCCKUX XAPAKTCPUCTHK B BUXPCBLBIX CHUCTCMaX TPOINHUYCCKUX M YMCPCHHBIX
IHUPOT. O6CY)KI[aeTC5I BO3MOXXHOCTBH HCIIOJB30BAaHUA UX B KaYCCTBC NMPOTHOCTHYCCKUX ITPHU3HAKOB
9BOJIIOLIUUA BUXpEH.

1. HepymeB A.®., Kpamuanunosa E.K. Meron onpenenenust XxapakTepuCTHK aTMOC(HEPHBIX ABHKEHUH 10

JTAHHBIM M3MEPECHUIN METCOPOIOrMICCKUX IeOCTAIIMOHAPHBIX CIYTHHKOB. Mccn. 3emnu uz kocmoca, 2011, 1,
1-11.
2. TlonsxoB A.B., Tumodeer FO.M. YcoBepiieHCTBOBaHHAS METOIMKA OIPECIICHHS O0IIET0 COepKAHUS

030Ha ¢ nomouisio annapatypsl SEVIRI Ha reocrannonapusix ciyraukax MeteosatMccen. 3emnu u3z
kocmoca, 2010, 5, 42—-45.

OnpeneneHue KOHUEHTpauuMu yrnekucrioro rasa B armocdepe no
namepeHusam cnekrtpometpa SCIAMACHY

Py6nes A.H. (rublev@imp.kiae.r Ycneunckuit A.b., Yaanosa T.A., )Kutaunkwuii E.A.
HUI] «lInanema», bonvwou [Ipeomeuenckuii nep. 7, 123242Mocksa, Poccus

Retrieval of atmospheric CO , concentration from SCIAMACHY data

Rublev A.N., Uspensky A.B., Udalova T.A., Zhitni{sk.A.
State Research Center on Space Hydrometeorologn@4”, B. Predtechensky p. 7, 123242 Moscow, Russi

[IpencraBineH HOBBIM aJITOPUTM BOCCTAHOBJICHHS CPEIHEH OOBEMHON KOHIICHTpAIUU
yraekucnoro raza XCO, B armochepe 1O JaHHBIM  CIYTHHKOBOTO  CHEKTPOMETpa
SCIAMACHY/ENVISAT. OcHOBHO#I 0COOEHHOCTBIO pa3pabOTaHHOTO alrOpUTMa SBISCTCS
Berancierrne XCO, ¢ moMomipo TUHEHHOW KOMOWHAIMU OTHOIICHUH A((EKTUBHBIX ONTUYECKUX
TOJIIIMH, OIPENEIIEeMbIX B CIEIHATLHO OTOOPAaHHBIX IMapax KaHAIOB B IOJIOCAX TMOTJIOMICHHS
kuciopoaa (760um) u yriekucioro rasza (1400um). OT6op map KaHaIOB U BBIOOP HEOOXOIMMBIX
MMOATOHOYHBIX KO3(PPHUIIMEHTOB ITPOBOIUIICS TIO0 JaHHBIM caMOJIeTHBIX u3Mepenuid XCO, B paiioHe
Cypryra (;iero 2003r.).

[MpoBepka anroputmMa ObUIa BBHIIOJHEHA HA OCHOBE CPAaBHEHHS C HE3aBUCHMBIMH
CaMOJICTHBIMU M3MepeHusiMu B paiionax Hoocubupcka (2003r.) u Cypryra (2004-2007rr.). Qs
JIOTIOJTHUTEILHOM MPOBEPKU AJITOPUTMA UCIIOJIb30BAIUCH PE3YJIbTaThl HazeMHbIX u3Mepenuin XCOy,
moiaydeHHbIX B TeueHwe aByx Jser (2003 u 2007rr.) B maboparopun NOAA/ESRL Ha
He/lelcTByoleM Bysikane Mayna Jloa (["aBaiin).

CrnyraukoBble oneHkn XCO,, monydeHHBIE UII TPEX PETHOHOB, KAaYeCTBEHHO BEPHO
BOCIIPOM3BOJSAT  CE30HHYIO  HM3MEHYHMBOCTh  OOIIEro  COACpXKaHHWS  JHOKCHIA  yriepoja.
CpenHekBapaTUuecKoe OTKJIIOHEHHE pacxoxiaeHuid omneHok XCO, ¢ pe3ynbpraTramMu OMOPHBIX

9 -1
u3MepeHuit He npesbimaet 4.0 MaH .
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MeTtoauka n mogenupoBaHuMe 30HAUPOBaHUA aTMocdepbl C NMOMOLbLIO
coBMecTHbIX UK + MKB cnyTHUKOBbLIX U3MepeHuKn

IMomsixos A.B.' (polyakov@troll.phys.spbu.yuTumodees F0.M., Venenckuii A.B.2 Kocros B.C.*
1CaHKm-Hemep6yp26KuL7 2ocyoapcmeennblil ynusepcumem, gus. pax-m, Yuvanoeckas 1, 198504Cankm-
Iemep6ype-Ilempoosopey, Poccus
U] «Ilnanema», Bonvuioti Ilpeomeuenckuii nep. 7, 123242Mocxkea, Poccus

Mertonuka coBMecTHOTO Mcnoib3oBanus MK 1 MKB ganHbBIX mpemyioxkeHa U peaau3oBaHa B
¢dopme mporpammuoro obecriedenus ([10). MoaenupyeTcs ee NpUMEHEHUE NPH TEMIIEPaTYPHO-
BJIQXXKHOCTHOM  30HAUpOBaHWH atMochepsl ammaparypoir HNKDC-2 u MTB3A ¢ 0Gopra
opoutansHOro KoMmIiekca <«Meteop-3M». MeToauka mpeaycMaTpUBaeT BO3MOXKHOCTh —Kak
pazaenbHOM, Tak U coBMecTHOUM nHTepnperanuu MK 1 MKB usmepenuii mpu BO3MOXKHOM HaJTMYUH
obnayHoCcTH (M3BECTHBI BBICOTA BEPXHEW TPaHUIBI M OaUIbHOCTH). MaTeMaTH4eCKyl0 OCHOBY
METOAMKU TpeacTaBisitor meronq MJIP u HenmHeiliHOoe 0000meHHe MeToja CTaTUCTHYECKOM
pEryIspU3aluu.

UucneHHble 3KCIEpUMEHTHI MPOBEACHbI HAa OCHOBE MCIIONB30BaHHUS aHCAMOJsl pealn3aiuii
npoduneit TeMeparypsl, BIQXXHOCTH, COCPKaHMs 030Ha, METaHa U JIBYOKHCH a30Ta, 0alIbHOCTH
00JIaKOB B TOJIE 3pEHHs MPUOOpa, TEMIIEpaTypbl U H3IydaTeIbHON CIIOCOOHOCTH TOBEPXHOCTH,
BOAHOCTH  00makoB. [lomydeHbl OIEHKU  MOTPEIIHOCTEH  TeMIepaTypHO-BIKHOCTHOTO
30HAMPOBaHUS atrMocdepbl, COAepKaHUS TMApHUKOBBIX TIa30B, a TaKXKe XapaKTEpUCTUK
MOJICTUJIAFOIICH MTOBEPXHOCTH TIPH PA3TMUHBIX YCIOBHIX CITYTHUKOBBIX U3MEPEHUM.

Pabota BemmonHena npu nogaepxke rpanta POOU 09-05-00797%.

Methodology and the modeling of atmospheric so unding using combined
IR and microwave satellite measurements

Polyakov A.V., Timofeyev Yu.M., Uspensky A.B., Kest/ V.S.
Faculty of Physics, St. Petersburg State Univertityanovskaya 1, 198504 St.Petersburg-PetrodvpRatssia

Method of the combined using the IR and microwaa&ds proposed and realized as a code.
Its application for the atmospheric temperature-iityn sounding by IKFS-2 and MTVZA from
“Meteor=3" is modeled. The method provides posgibdf both separate and joint interpretation of
IR and microwave measurements under possible aleadiwith parameters (the height of upper
boundary and the cloud amount) known from indepenhaeasurements. The technique is based on
the multiple linear regression method and a noealingeneralization of the optimal estimation
method.

Numerical experiments have been performed usingnaemble of realizations of profiles of
temperature, humidity; ozone, methane and nitraliexide contents; cloud amount in sight of the
device, cloud liquid water; surface temperature amissivity. Error estimates of the atmospheric
temperature-humidity sounding, the retrieval of teots of greenhouse gases, and surface
characteristics are estimated under different ¢mrdi of satellite measurements.

KocMunyeckum MOHUTOPUHI KnumaTtooOpasywuwmux caktopoB 3emnu Ha 6ase
MK cnekTpomeTpoB BbLICOKOro paspelleHusi: nepcnekTuBbl U Npoo6remMbl

Boiiko B.A." (boiko@geofizika-kosmos.jullerpos H.H.?, ®omun b.A.* (b.fomin@mail.ry
YHITIT “ Fegpusuxa-Kocmoc”, yn. Upkymekas 0.1 kopn.1, 10749TMocksa, Poccus
2I/IHcmumym enobanvHozo knumama u sxonoeuu Poceuopomema u PAH, yn. I'neboscrkas 206, 107258Mockea,
Poccus
3lenmpanvnas asponoeuueckas obeepsamopust, Illepsomaiickasn 3, 141700 onconpyonsiii, Mock. 06n., Poccust

D¢ dexTuBHBIE HAOTIOACHUS 32 KIMMaTOOOpasyommMu (akTopamu, B OCOOEHHOCTH 3a MX
AHTPOTIOT€HHBIMH W3MEHEHUSIMH, JOJDKHBI OCHOBBIBATHCS HAa HHQPOPMAIMA O COCTOSHUH H
U3MEHYMBOCTH TJIOOANBHBIX MOJEH KOHICHTPAIlMH a’po30Jisi, 030HAa W IapHUKOBBIX ra3oB (B
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nepByto ouepens HyO, CO,, CHi), a rtaxxke SO, SBISIOMIETOCS OCHOBHBIM M TOCTOSHHO
MIOTIOJTHSIEMBIM HCTOYHHKOM cTpaTocepHoro a’po3ois. s Takux TIoOanbHBIX HAOIIOJCHHN
BeChMa IMEPCIEKTUBHBIM sBisieTcss npuMeHeHne NK-Dypre-ciekTpopaanoMeTpoB KOCMUYECKOTO
0a3MpOBaHUs C LETBI0 U3MEPEHHS CIIEKTPOB YXOJSIIEro M3Iy4eHus arMochepsl, Kak TeIIoBOro,
TaKk M COJNHEYHOro, pacmm@poBKa KOTOPHIX MJaéT BO3MOXKHOCTh MOJYYHTH TpeOyemyro
nHpopManuoo. 31ech ClaeAyeT OTMETHTh, YTO OJHHM W3 OCHOBHBIX (GU3HUYECKUX 3S()PEKTOoB,
(OpPMHUPYIOIIMX CIIEKTPHI MOTTIOMICHUSI/SMUCCHN pauanuu B Tporocdepe u HUXKHeH cTparochepe
(mo BeIcOT ~ 30KM), ABJIACTCS «yIapHOE» YIIUPEHHUE CHCKTPAIbHBIX JIMHHMA, B CHIY KOTOPOTO MX
IIMPUHBI TPOMOPIIMOHATILHBI IaBlIeHUI0. [10ATOMY eciu sl MOTy4eHHsT MaKCUMATbHO BO3MOYKHOM
WH(pOpMaUA O HIKHHUX CIOSIX TpOrocdepsl TOCTATOYHO pa3penieHus ~ 0.lem™ (xak y mpubopa
TANSO-FTS), To a1 HmkHeil crpatocdepsl Heobxommmo paspemrenne ~ 0.0lem™ (kak y
npubopoB ACE u MIPAS). B npoTuBHOM ciTydae CIEKTPBI OYAYT «CMa3aHbI» U MPOU30UIET Pe3Koe
CHIDKEHHE HH(POPMATUBHOCTH KOCMHUYECKOTO SKCIIEPUMEHTA.

Ecnu cynuTh MO M3BECTHBIM IMyOJUKAIMSIM B OTKPHITOW medaTH, 3a ~ 50mer (HauwHas c
1962r. no HacTosIIee BpeMsi) B MUpE ObLIO CO3[JaHO U 3aIyIEHO Ha OKOJIO3EMHYIO OPOUTY OKOJIO
30-tu UK-Dypbe-crnekTpopaiuoMeTPOB CO CIIEKTPATBHBIM Pa3pelIeHueM OT ~ S5em T o 0.0lem™
B nokmage Oyner caenmaH KpaTKuii 0030p MOJNyYEHHBIX C UX MOMOIIBIO pe3ynbraTtoB. OmHAKO,
OCHOBHBIM TPEIMETOM PAacCMOTpEHHUs OyIeT BOMPOC TMPHUMEHEHUS CIEKTPOPATUOMETPOB C
paspeurerreM ~ 0.01lcM ™, JAOMMX NPHHIUINATBHYIO BO3SMOXKHOCTH MONYYCHHS MAKCHMAIBHO
MOJTHOW HMH(pOpPMAIMK O KJIMMaTooOpasywmmux (akropax. B dWacTHOCTH, paccMOTpeH BOIPOC
MPUMEHEHHUSI TaKUX CHEKTPOPAAMOMETPOB Ui TMONY4YeHHS HHPOpPMAIMH O TJIOOATHEHOM
pacrpelesiecHuy  a’po30si W €ro ONTHYECKMX M MHKPO(PH3UYECKHX CBOWCTBAX B BEpXHEH
Tponochepe u crparocdepe. Taxxke OyayT paccMOTpeHBI (U3MKO-MaTEMAaTHYECKHE IPOOIEMBI,
BO3HHUKAIOIIKE MPU 00pabOTKE CIIEKTPOB.

Pab6ora mognepkana rpantamu PODU (11-01-00023x 09-01-00071).

Relationship between aerosol optical thickness trends and population
growth in the Indian subcontinent

Kishcha Pavél(pavelk@post.tau.ac)jlStarobinets Boris Kalashnikova Olga Alpert Pinha’
1Department of Geophysics and Planetary Scienadsiviv University, Israel
2Jet Propulsion Laboratory, Pasadena CA 91109, USA

The Indian subcontinent occupies 2.4 % of the wiandi mass and is home to ~ 17 % of the
world population. It is characterized by a wide ganof population densityP}, significant
population growth, and high levels of air pollutiarhe quantification of the effect of urbanization
on AQOT trends was carried out by analyzing eigtary@larch 2000—February 2008) MODIS and
MISR satellite data. Here we show that, over extenareas with differing population densities,
which are significant parts of the Indian subcoenitn (1) the higher the averaged population
density — the bigger the averaged AOT; (2) thedaripe population growth — the stronger the
increasing trends in AOT. Over the regions Wik 100 persolim® (more than 70 % of the
territory), a population growth of ~ 1.586" was accompanied by increasing AOT trends of over
2 %yr™. The presence of the aforementioned AOT trendsiidence of air quality deterioration, in
particular in the highly-populated are as with B0® persof&m™. This situation could worsen with
the continued growth of the Indian population.
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PagvoBuageHne cnouctbiX CTPYKTYp B aTtmoccepe u noHocdepe no
OaHHbIM 3KCNEePUMEHTOB Ha Tpacce CNYyTHUK-CMYTHUK

Masenses A.I'.! (pviv@ms.ire.rssi.ry Buxepr E.2 JIny 1.3 Tagenves A.A.Y, Canmumssnos P.P.L
3aHr K.4, Kynemos 10.4

YYnemumym paouomexnuxu u snexmponuxu um. B.A. Komenvnuxosa PAH, nn. ax. B.A. Beedenckozo 0. 1,
141190Mockosckas 06a., 2. @psasuro, Poccus
ITenmp zeopusuueckux uccnedosanuii (GFZ), 2. Ilomcoam, I'epmanus
*Hayuonansnwiii yenmpanvuslil yHueepcumem, 2.4yue-Jlu, Tatieano
*Kocmuueckuii yenmp, 2. Menvbypn, Ascmpanus

O0ocHOBaHa TEOPETUYECKH W TMONATBEPXKIEHA JKCIIEPUMEHTANIBHO B PE3Yy/IbTare aHaan3a
rojorpamM, 3aperucTPUPOBAHHBIX B OKCIIEPUMEHTaX pPaJdONPOCBEUMBAaHMS arMocepbl U
noHocepbl 3emMilM, OCYIIECTBICHHBIX B XOlIe CIyTHUKOBBIX Mmuccuii «GPS/CHAMP»,
«GPS/FORMOSAT-3», 1 «GPS/MET», ogHo3Ha4uHas CBsSI3b MEXAy WHTCHCHBHOCTBIO U
MPOU3BOAHBIMU TIO BpeMeHU (azbl NPOIICAINIMX Yepe3 HCCICAYEMYI0 Cpeny 30HIAUPYIOIIUX
paanoBosH. Pa3BUTHIN METOM MO3BOJIAI ONIPENETISATh BBICOTY, HAKJIIOH ¥ TOPU30HTAJIBLHOE CMEIIEHUE
arMoc(epHBIX U HMOHOCQPEPHBIX CIIOEB, PA3ACNBbHO U3MEPITh TMapaMEeTPbl CIOUCTHIX H
TYpOYJICHTHBIX CTPYKTYP MPHU PAJANO30HIUPOBAHUH HA TpAaccax CIYTHUK-CITYTHHUK.

Ha ocHOBe BBISBICHHOW CBsI3M pa3zpaboTaHa TEXHOJOTHS TIOOATLHOTO MOHUTOPHHTA
armocdepsl 1 noHOChepsl 3eMIIU U IUIAHET, aPOOUPOBAHHAS TIPU U3MEPEHUSX BBICOTHI M HAKJIOHA
CIOEB, a TaKX€ WHTErPAJbHOTO TIOMIOMICHUsI B OJKCIEPUMEHTAX paJHONPOCBEYMBAHUS Ha
OKOJIO3EMHBIX CITYTHHKOBBIX Tpaccax B JCIHUMETPOBOM JHAla30HE paavoBONH. W3 u3MepeHwuii
MIPOM3BOHON IO BPEMEHH JIOMIIIIEPOBCKOTO CMEIICHHS YaCTOTHI MPOUISIINX Yepe3 HCCIECTyeMYO
Cpelly PaArOBOIIH OCYIIECTBISIOTCS BEICOKOTOUHBIC H3MEPEHUsT PEOPAKIIMOHHOTO OCIa0IeHus, IPU
A9TOM 3HAUUTEILHO YMEHBINACTCS, NPUMEPHO Ha mopsaaok, Ao ypoHs 0.1ab, aGcomorHas
MOTPEIIHOCTh HM3MEPEHUH HMHTETPATLHOTO TMOTIONICHUS, YTO BAXXHO TMPHU  OINPEICICHUH
BJIArOCO/ICPKaHUsI M KOHIIGHTPAIIUM MaJjbIX Ta30BBIX COCTABISIIONIMX B arMocdepax 3eMiau u
IIJIAHET.

[IpoBeneHo cpaBHEHHE C PaTUOTOIOTPAPUUESCKUMU U PAAHUOTOMOTPAPUUSCKUMH METOJaMHU
JIOKaJM3alMu cjIoeB B armMocdepe u uoHochepe (oOparHoe pacmpocTpaHeHue, 000OIIEHHOE
HHTErpajabHOEe MpeodpasoBanue U Ap.). OcymecTBIeHO 0000IIeHIE MPEITI0KEHHON METOANKHA Ha
ciydail OMCTaTHYECKOW paguoiioKanuy 3eMJIHM, B KOTOPOM TOKa3aHa BO3MOXHOCTH pa3leIbHOTO
U3MEPEeHUST pePpaKIMOHHOTO OcCiabJeHuss IO Pa3HOCTH JOTUICPOBCKHX YacTOT MPSMOTO |
OTPaXKEHHOTO CUTHAJIOB M OTPEEIICHNS MHTETPAILHOTO MOTJIOMIEHUS 110 OCIA0ICHUIO aMILTUTYIbI
OTPa)KEHHBIX PAUOBOJIH.

Pa6ora BeimonneHa npu nogaepskke rpanta Nel0-02-01015% Poccuiickoro ponaa GpyHmaMeHTaIbHBIX
nccnenoBanmii 1 mporpammel OOH-15PAH.

Radioimaging of layers in the atmosphere and ionosphere based on GPS
radio occultation data

Pavelyev A.G- (pvlv@ms.ire.rssi.fy Wickert J?, Liou Y.-A.3, Pavelyev A A,

Salimzyanov R.R, Zhang K?, Kuleshov Y?
Kotelnikov Institute of Radio Engineering and Etenics RAS, Vvedenskogo sq. 1, 141190 Fryazinocdios
region, Russia
“GeoForschungsZentrum (GFZ), Potsdam, Germany
3National Central University, Chung-Li, Taiwan
“Australian Bureau of Meteorology, Melbourne, Auk&ra

Radio occultation (RO) investigation of layeredustures in the atmosphere and ionosphere
by use of the high-stable radio signals of thells#&taavigational systems (GPS/GLONASS) are
important for study of intensity of natural processin the atmosphere and ionosphere. The
advanced eikonal acceleration technique, basednamtaneous observations of the intensity and
phase variations of GPS radio occultation sigrea, loe applied for location of layered atmospheric
and ionospheric structures and estimating of tharameters as shown in some case studies. The
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advantages of new technique are: (i) it is capéblestablish the ionospheric and/or atmospheric
origin of the phase and amplitude variations inrdmio occultation signal; it can also separate and
estimate the turbulence effect from the layeredcstires in the experimental data; (i) it can
estimate the distance from the RO ray perigee masc layers and determine their inclination;
(i) it can introduce new radio-meteorological pareters useful for (1) estimation of the
atmospheric and/or ionospheric distortions in tlenmunication links satellite-to-satellite and
satellite-to-Earth; (2) for evaluation of the insély of layered structures in the atmosphere and
ionosphere in a global scale. The new techniqueesgia promise to exclude the refractive
attenuation from the amplitude data at a singlguemcy by use of the derivatives of the eikonal
with respect to time. The remaining part of the hiuge attenuation is equal to the total absorption
in the atmosphere. The total attenuation at GB§uéncy (about of 1db in the lower troposphere)
was preliminary estimated in the case study frons G® data with accuracy + 10-20 %. It is
important for determination of moisture and concaian of minor gas constituents in the
atmospheres of the Earth and other planets.

Comparison has been made with radio-holography eatto-tomography methods of
localization of layers in atmosphere and ionosph@rack propagation, generalized integral
transform, etc.). Proposed technique are genedafiazethe case of bistatic radiolocation of the
Earth, when it is become possible to measure sihar@fractive attenuation using Doppler shift
between direct and reflected radio waves, and terchne the total absorption knowing the
attenuation of reflected radio waves.

This work was supported by the RFBR grant No. 1@0215a, and by the program OFN-15 of the
RAS.

Ucnonb3oBaHue CNyTHUKOBLIX AAHHbIX O XapaKTepucTUMKax noacTunaroLen
NOBEPXHOCTU NPU MOAESNIMPOBAHUWN COCTABNAKOLWMUX BOOAHOINO U TENsIOBOro
6anaHcoB ana 4vactn LeHtpanbHo-YepHo3emMHOW 30HbLI ETP

Crapuesa 3.I1.' (zoya@aqua.lasertMyssuies E.JL.}, Yenenckuii A.b.2 (uspensky@planet.iitp.yu
YUnemumym eoonvix npo6rem PAH, yn. I'voxuna 3, 11999IMockea, Poccus
2Hayuno-ucccnedosamensciuii yenmp "Inanema", B. Ipeomeyenckuii nep. 7, 12324Mockea, Poccust

Utilization of satellite data on land surface characteristics in modeling
water and heat balance components for a part of the Central Black Earth
zone of European Russia

Startseva Z.P (zoya@aqua.laseryuMuzylev E.L}, Uspensky A.B.
'Water Problem Institute of Russian Academy of SerMoscow, Russia
“State Research Center of Space HydrometeorologyeRiaMoscow, Russia

Pazpaborana wmomens BEpPTUKAIBHOTO BJIAro- H TEIUIONEPEHOCA B CHUCTEME ' IMOYBa-
pacturenbHocTh-aTMOChepa” (SVAT), mpenHasHadeHHast Al pacdera CyMMapHOTO HCIapeHus,
BJIArOCOJIEP>KaHuUs MMOYBbI, TOTOKOB CKPBITOTO U SIBHOTO TeIJIa U APYTUX COCTABJISIOUINX BOJHOTO U
TEIUIOBOTO OallaHCOB B WX BHYTPUCE30HHOW JUHAMHUKE KaK JJIs TOYKH, TaKk M B BHUJC
pacmpeneneHuid MO IUIOMIaaM. Mozenb TO3BOJSET TaKKe PACCUUTHIBATH TEMIIEPaTyphl
MMOBEPXHOCTH TIOYBHI U PACTUTEIHLHOTO IMOKPOBA W PACHpPENEICHUs] BIAKHOCTH U TeMIIEpaTyphl
MOYBHI MO TiyOuHe. VccnenoBanusi MpOBOJMINCH IS TPEX BIIOKEHHBIX OJUH B JIPYroil y4acTKOB
tepputopun LlenTpanbsHo-UYepHozemHoi 30HbI EBpomeiickoit wactu Poccum mmomansio 23500,
52800u 227300xm? st ce3oHOB Beretaruu 2009-2010rr. B xauecTBe BXOAHOW MHpOpPMALIUK B
MOJICJIA UCTIONIB30BAIIMCH JaHHbIe HaOmoneHnii 48 arpomereoponornueckux cranmuii YT MC IHO.

B pamkax coBepIIEHCTBOBaHHSI METOJOB MOJCIUPOBAHHS MPOIIECCOB BOJO- U TEIIIOOOMEHa
MOKPBITHIX PACTUTEIBHOCTHIO TEPPUTOPHI ¢ aTMochepoll pa3paboTaHbl CIOCOObI aCCUMMIISILIUU B
MOJIETTM OIICHOK METEOPOJIOTHUECKUX U (DEHOJIOTHMUYECKUX XaAPAKTEPUCTUK, TOCTPOSHHBIX IIO

nanHbiM pagunomerpoB AVHRR (MC3 NOAA), MODIS (MC3 EOS Terran Aqua)u SEVIRI (IC3
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Meteosat-8, -9).Ilo mamwpiM AVHRR 1151 Ha3BaHHBIX CE30HOB B YCIOBHIX 0€300J1a4HON
arMoc(epbl MOTY4YEHBbl OLEHKH TEMIIEpPaTyp HOBEPXHOCTH IOYBBI Isy M BO3JyXa Ha YpPOBHE
pPacTUTENLHOTO MOKpoBa 7,, M3JIydyaTeNbHOW CIOCOOHOCTH £ MOJCTHUIAIONICH MOBEPXHOCTH U €e
3} dexTUBHON paguannoHHON TeMuepaTypsl I eff (B3BEIICHHOH nHEHON KoMOuHau Tsg U T,),
MHTEHCUBHOCTH oOcaakoB Pr, Hopmanu3zoBanHoro wunHaekca Bererauuu NDVI, npoextuBHOro
MTOKPBITHS PaCTUTENBHOCTHIO B 1 muctoBoro maaekca LAl TTo madopmarmu MODIS nmoarorosien
HA0Op OIICHOK Temreparypsl nojactuiatonieit mosepxuoctu (T7111) Tis, E, NDVI, LAl mis tex xe
Y4acTKOB 3a T€ € CE30Hbl Bereranuu. J[OCTOBEPHOCTh OIIEHOK TeMIIepaTyp, MOJYYEHHBIX IO
nanabiM AVHRR u MODIS, noarepkaeHa MmyTeM HX CpaBHEHHUS MEXIYy COOOH, a Takke ¢
pe3ynbTraTaMu Ha3zeMHBIX HaoOmioneHuil. OueHku Tis 1 £ B CBETIO€ U TEMHOE BpeMSI CYTOK IS
UCCIIEyeMOTr0 pEeruoHa OBUTH TaKXKe IMOJTYYeHBI C IMOMOIIBI0 pa3paboTaHHOTO OPUTHHAIHHOTO
MeToda Temarmdecko o0pabotkum naHHbiXx SEVIRI, ocHOBanHOTO Ha TmOCIEIOBATEIHLHOM
IIPUMEHEHUH JIOKAJIBHOIO aIrOpPUTMa ‘ pacUICIIEHHONO OKHA IPO3pAayHOCTHM U METOAA ‘ IBYX
Temreparyp”’. AHaJIM3 JOCTOBEPHOCTH TOCTPOSHHBIX OIIGHOK [ TPOBOAMWIICA ITYTEM
COIIOCTABJICHUS C €€ HE3aBUCUMBIMUA CHHXPOHHBIMHU OLIEHKAaMH, MOTy4eHHbIMU 10 faHHbIM SEVIRI
B LSA SAF (IpukigagHoM IEHTpE aHalW3a CHYTHUKOBBIX JaHHBIX O IOBEPXHOCTH 3€MIIH,
JluccaboH, [Topryranus).

Pazpabotka coco6oB ycBoeHust B Mogenmun SVAT maHHBIX TUCTAHIIMOHHOTO 30HIWPOBAHUS
BKJIIOYAJIa MCCIIEIOBAaHNE BO3MOKHOCTH BBEJICHUS B MOJICNIb B KaueCTBE MapaMeTpoB 3HaueHui LAl
u B, a B kauecTBe BXOJHBIX MIEPEMEHHBIX —3HaueHu 11111 v cpeHeit MTHTEHCUBHOCTH 0CaaKoB Pr,
OTIPEICTICHHBIX TI0 CITYTHUKOBBIM JAHHBIM, BMECTO UX CPOUYHBIX HA3€MHBIX CETEBBIX OLICHOK. [Ipu
3TOM pa3paboTaH crnocod y4yera B MOJEIU MPOCTPAHCTBEHHON H3MEHYMBOCTU TMOCTPOEHHBIX IO
CIyTHUKOBON MH(OpMAIMK OIICHOK HA3BAHHBIX BEJIUYHH, COJCPIKAIINA aITOPUTMBI U TIPOTPAMMBI
BBOJIa B MOJIEJIb UX 3HAUYEHUH B KaXKJOM y3Ji€ BEIUUCIUTENbHON CETKH.

C moMonIpI0 MOJIEH MPOBEIEHBI PACUEThl BEPTUKATHHBIX MOTOKOB BIIATH U TEIUIA, BIAro- U
TEIJIOCOAEP)KaHUS TOYBbI U JPYTUX COCTABISIOIIMX BOJHOIO M TEIUIOBOTO OalaHCOB, a TaKXke
TEMIIEpPaTyp MOBEPXHOCTH MOYBHI M PACTUTEIHLHOTO MOKpoBa 3a ce30Hbl BereTaruu 2009-2010rr.
Npu pa3nudHbIX BapuanTtax onenku LAI, B, TTIIT u Pr o undopmaruu AVHRR, MODIS, SEVIRI
M Ha3eMHBIM JaHHBIM. [lpu Bcex BapuaHTax 3aJaHUs TAPaMETPOB M BXOJHBIX IEPEMEHHBIX
MOTPEIIHOCTH PACUE€TOB HCKOMBIX BEJTMYMH OKa3aJIUCh B IOMYCTUMBIX ITpeenax.

Pabora BeImosiHeHa npu noaaepkke Poccuiickoro goxaa GyHmaMEeHTaIbHBIX MCCACIOBAHUN — IPaHT
Ne 10-05-00807.

HekoTopble pe3ynbTaTbl UCNOJNb30BaHUA AaHHbIX cnyTHMKoBon CBY
paguomeTpum Ans AUArHOCTUKU COCTOSIHUS MHOroneTHemep3sibiX U Ce30HHO-
Mep3nbIX nNo4yBorpyHTtoB EBpasuu

Martenenok U.B. (igor_matelenok@mail.ju
Canxm—Ilemepbypeckuii 20cy0apcmeenblil yHUeepcumem aspokocmuuecko2o npubopocmpoenus, b. Mopckas
67, 19000QCanxkm-Ilemepbype, Poccus

MuKpoBOJIHOBasT PagUOMETPHUS IIUPOKO IPUMEHSETCS A HCCIEIOBAaHUS PA3IUUYHBIX
IPUPOJHBIX CpeA: aTMoc(epsl, OKeaHa, MOPCKHUX JIbJ0B, CHEKHOIO M PACTHTEIBHOIO IMOKPOBA,
noyBorpyHtoB [1]. OmpenencHue TPUYUH TOSBICHUS PAJAUOSPKOCTHBIX KOHTPACTOB IS
KOHKDETHBIX YYaCTKOB CyIIM BO MHOTHUX CIy4yasX 3aTpyJHEHO BCIEACTBHE MAajoro
IIPOCTPAHCTBEHHOI'O pa3pelieHuss CchnyTHUKOBbIX CBY panuomeTpuyeckux JOaHHBIX. OJTO, B
YaCTHOCTH, YCJIOXKHSET UX MCIOIb30BaHUE JJI TUATHOCTUKU COCTOSHUSA ITIOYBOIPYHTOB TYHAPOBOU
30HBI, TJIe Jake B Mpeaenax HeOoNbIMX obacTeld HabI0AaeTCsl CyIECTBeHHAs HEOJHOPOAHOCTh
CBOWCTB MOACTHIAOIINX MoBepxHocTer [2, 3]. Vkazamnoe npunoxkenune CBY pagmomerpun
TpeOyeT aKTUBHOTO MCIOJIb30BaHUS PE3YJIbTATOB HAa3eMHBIX U3MepeHuit [4]. B pamkax Hactosiei
palboThI POBEACHO UCCIIEOBAaHUE NTPOCTPAHCTBEHHO-BPEMEHHOM N3MEHUYMBOCTH PAHOSPKOCTHBIX
temrepatyp (PAT) noacrunaromieii moBEpXHOCTH B psizie TYHIPOBBIX U Ta€KHBIX pailoHoB EBpasun
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B 2006 u 2007rr. (mo 6.9 I'Tu manubiM ¢ cencopa AMSR-E), BeimonneH ananu3 ¢GpakTopoB (¢
UCIIOJIb30BAHUEM JAaHHBIX IN SitU), KOTOPbIE CIIOCOOHBI AETEPMHUHUPOBATH 3Ty U3MCHYHBOCTb.

B romoBom xome PAT ywacTkoB TyHApBI HaMH BBIJCICHO YeThIpe nepuojia (ce30Ha) ¢
pa3HbiM xapaktepom u3MeHenus PAT u kosdpduumenta monspusanuu P (monoxeHre BpeMEHHBIX
IpaHMIl TEPUOJIOB BapbUPYETCS B 3aBHCUMOCTH OT y4acTka). J[si TaeKHBIX PaliOHOB JaHHBIC
CE30HBI HE BbIpaxkeHbl. KomiiekcHbIl aHanmu3 cmyTHUKOBBIX CBY pagnoMeTpruuecKkux U Ha3eMHBIX
KOHTAaKTHBIX HM3MEPEHUH IOKa3all, YTO YIOBJIETBOPUTENbHAs Koppemsuus Mexay PAT ydactkos
TYHIAPHI W TEePMOAMHAMHUYECKOil Temmeparypoii mousorpyntoB (TIATI), 3aduxcupoBaHHOW Ha
ONMMKANIIUX K COOTBETCTBYIOIIMM Yy4YacTKaM T'€OKPUOJIOTMYECKUX CTAallMOHApax, HaOMoJaeTcs B
3UMHUN W JIeTHUH miepuonabl. Kpome Toro, B JETHUW Mepruoa OOHAPYKMBAETCS CYIIECTBEHHAsS
koppersanuss mexay PAT wm Temmeparypoil Bo3agyxa Ha METEOCTAHLMSX, COCEACTBYIOIIHUX C
HCCIeAYyEeMbIMUA Y4YacTKaMH. B BeceHHe-JIeTHMI NEepHoJ TasHHUS U BO BpPEMs OCEHHMX LIMKJIOB
3aMep3aHUA-OTTAaUBaHUA OTMEUEHO Hanmuuyue TiayOokux kKonebanuii PAT, He cBsA3aHHBIX C
Bapuamuamu  TTI. ConocraBienne CBY wu3MepeHuii M METEOJAHHBIX [OKAa3ajio, 4YTO
MakcuManbHO peskoe maneHue PSAT nabnromaercs B Te€ IHU, KOT/Ia HA MOBBIIICHUE TEMIIEPATYPHI
Bozayxa gm0 0° C um Oonee HakmampIBaeTCs BBIMIAJICHUE JKUIKUX oOcaakoB. Hamm BbICKazaHO
MIPEIIOJIOKEHHE, YTO 3TO MOXKET OBITh CBSI3aHO C HACBIIICHUEM BIIarol CHEXKHOTO TTOKPOBA, a MOCIe
€ro CX0/1a —PYHTA 3a CUET BOJIbI, NOSIBUBILIEHCS B UX NOBEPXHOCTHBIX CIIOSIX BCIEACTBUE TasHUS U
KHUJKUX OCATKOB. Bricokne 3HaueHUs KOIPPHUIMEHTOB KOPPEIALUUA MEXKIY TOJAOBBIMH PSAaMU
TATT u PAT g MHOTMX YY4acTKOB OOBSICHSIOTCS, TPEXKIE BCETO, OOJBINOW OTHOCHUTEIHHOU
JUTUTEIBHOCTBIO CE30HOB CTA0MIBLHO MEP3JIOro/Talioro COCTOSIHUS M MaJloil — NMEPUOAO0B PE3KHX
koneOanuit PAT B mmknax 3amepsanus-orTanBaHus. KOMIIEKCHBIM aHamu3 WHGOPMAIUU CO
CIIyTHHUKA, METEOCTAHLIMH M T'€OKPUOJIOTMYECKUX CTalMoHapoB mnokaszan, uto CBY wusnydenue
COOCTBEHHO TMOYBOTPYHTOB B paccMaTpUBAEMBIX TYHJIPOBBIX palioHaX ynaercs 3apUKCHPOBATH
TOJIBKO B HEOOJIBIIUX MHTEPBAJIaX BPEMEHH ITOCIIE CXO0J1a CHETa U JI0 Hauaja BereTaluu, 1 Iocje ee

3aBEPIICHUS IO YCTAHOBJIEHUS CHEKHOT'O IIOKPOBA.

1. Konnpatses K.41., B.B. MenentseB, B.A. Hazapkun Jucmanyuonnas unouxayus akeamoputi u 6000c60poa.
CII6.: T'uapomereonsaat, 1992, 24&:.

2. Zuerndorfer B. W., A. W. England, M. C. DobsénT. Ulaby. Mapping freeze/thaw boundaries with
SMMR dataAgric. For. Meteorol. 1990,52, 199-225.

3. Melentyev V. V., O. M. Johannessen, L. P. BelaySiberian permafrost and seasonally frozen gtsun
parameters retrieval using microwave satellite ddtareoosanue 3emau uz kocmoca, 2005, 5, 1-7.

4. Jones L.A., J.S. Kimball, K.C. McDonald et@atellite microwave remote sensing of boreal acticasoil
temperatures from AMSR-Hrans. Geosci. Remote Ser)07 45, 7, 2004—-2018.

Improving Snow Remote Sensing Using Asymptotic Analytical Description
of Snow BRDF

Appel Igor (igor.appel@noaa.gpv
IMSG/NOAA, Washington, USA

Numerous applications of snow remote sensing teatglegree depend on using visible and
near-infrared spectral bands providing higher-ngsmh data on changes in snow cover state,
though the data could have gaps. The task of seovote sensing is significantly complicated by
variability of natural conditions. Improved snowveo retrieval is achievable by the algorithms that
take into account the variability in space and twhenow and non-snow spectral signatures. Such
enhancement could be made by employing scene-gppaiameters characterizing local properties
of snow and non-snow spectral endmembers.

Several algorithms including fractional snow retals, developed by the author, explore the
opportunity to improve the quality of snow infornmat. The algorithms were accepted to provide
VIIRS snow products, implemented to routinely geterglobal maps of snow cover fraction at
GSFC/NASA, and extensively validated. Proper vaiaia is a critically important means to
compare different approaches to snow cover retrié®aily snow depth data acquired from more
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than 1000 World Meteorological Organization (WMQateons and approximately 1500 US
Cooperative stations are currently used to estitit@ccuracy of snow extent derivation.

Stratified estimates of the algorithms performaatiew us to consider the influence of
viewing and illumination conditions upon the gualif retrievals and to indicate potential ways of
improvement. A major resource for future developtaes a model-based description of snow
reflectances, explaining their variability by diféat regional conditions including the influence of
snow grain size, anisotropy of snow reflectance, #tmosphere parameters, and geometry of
observations to bring measurements to normalizedlitons to improve the quality of snow
retrieval.

In visible and near infrared bands, typical snoaimgsizes belong to the regime of geometric
optics. The tools of geometric optics describeudargdependencies of reflectance, and a simple
asymptotic analytical solution of a radiative tf@ngequation for a semi-infinitive snow layer could
be applied to calculate bidirectional reflectance.

The technique of geometric optic, as distinct fraften used Mie Scattering theory,
significantly simplifies the calculations withoutsing any assumptions about distribution of
radiation intensities within snow and demonstratds/ious advantages even in calculating
integrated characteristic of radiation transfer.

The analytical BRDF model robustly simulates MODRiigectional reflectance observations
used as a standard of radiative measurements, laasaabedo, total transmission, and absorption
over all range of solar zenith angles.

Overall, the innovative development of scene-basgdrithms is a very powerful way to
significantly improve the accuracy of snow coveriviion and the technique of geometric optics
robustly reproduces directional reflectance evenldoge zenith angles demonstrating advantages
for numerous applications including sensor calibrat

KocMmuyeckue npoekTbl: Teopusi nepeHoca usnyydyeHms m REMOTE
SENSING, uHMdOpMaLMOHHO-MaTEMAaTUYECKMN acnekT U cynepBbIYUCNEHUA
(uctopusa n nepcnektusbl). (Mocesawaerca 100-neturo M.B. Kengbiwa n 50-

neturo noneta HO.A. lNarapuHa)

Cymkesud T.A. (tamaras@keldysh.yu

Hnemumym npuxnaouoti mamemamuxu um. M.B.Kenoviwa PAH, Muycckas nn. 4, 12504 Mockea, Poccus.

Hacrosmuit  noknax  mocsimaercss  100sietHemy  toOuneto  ['maBHoro  Teopernka
KocMoHaBTHKH akajgemuka M.B. Kenppima (10.02.191324.06.1978) uneosnora u opraHuzaropa
KocMuueckux ucciaenaoBanuii m S507ieturo 3amycka B CoBerckom Coroze 12 ampenss 1961 ropa
I[TEPBOI'O B uicTopuu 3eMHOM IIMBHIM3AIMH YEIOBEUECTBA "KOpaOis-ClyTHUKA" — TaK Ha3bIBAJ
I'naBHbI KoHCcTpykTOp KOcMOHaBTHKM akagaeMuk C.I1. KoponeB UCKyCcCTBEHHBIN CIIyTHUK 3E€MIIH C
KOCMOHAaBTOM — U Tmojera B Kocmudeckoe mnpoctpaHctBo [TEPBOI'O B mupe kocMmoHaBTa —
rpakaannaa Coserckoro Coroza HOpust AnekceeBuya ['arapuna (09.03.193427.03.1968) -
I'TABHBIM co6situsm 2011rona, 00bSBICHHOTO MEKIYHAPOTHBIM T'OJJOM KOCMOCA.

OcHOBHOE BHHUMaHUE YACICHO MpodiieMaM WH(OPMAITMOHHO-MAaTEeMaTHIYEeCKOT0 00eCTIeUeHHS
npobJeM KOCMOHABTHKHU: HCTOPUYECKUN HKCKYPC U COBPEMEHHBIE MEpCIEKTUBHL. Pedb uaer o
MPOEKTaxX HaBUTALUW, OPUEHTAIMH, CTAOMIN3ald KOCMUYECKUX Kopabiel, ynpexaeHusl cTapToB
paKeT M3 KOCMOCa, KOCMHUYECKOro 3emiieo030pa, JIyHHOM mpoekTe, MHOHEPCKUX KOCMHYECKUX
UCCIIEIOBAHUAX MO JUCTAHIIMOHHOMY 30HIMPOBAHUIO 3€MIIM, KOTOpPbIE MPOBOIUINCH COBETCKUMHU
KOCMOHaBTaMU Ha MWIOTHPYEMBIX KOCMHMYECKHX KOpaOIsIX M JOJTOCPOYHBIX OPOUTAIBHBIX
craHiusx. OtTmedeHa BaxHeWmas posb [7aBHoro TeopeTMka KOCMOHABTHUKHM —aKaJeMHUKa
M.B. Kenppima, KOTOpbIi (aKTHYECKH OIpPEaeaul OCHOBHBIE HANpaBJICHUS CTAaHOBJICHUSA U
pa3BUTHS KOCMHUYECKUX MCCIEAOBAHUNW W TUCTAHIIMOHHOTO a’3pPOKOCMUYECKOTO 30HAUPOBAHMS
3eMJIM Kak IJIaHeThl, Ha3bIBaEMBIX B HacTosIIee BpeMs Bo BceM mupe kpatko REMOTE SENSING.
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O kocmuueckux wuccienoBaHusx 3aroBopwiud B 1955 romy. M.B. Kennpimr — upeonor u
opraHuzarop kocmuueckux ucciaenopanuii. [lo ykazanuro M.B. Kengpima netom 1955 roma us
Axanemnn Hayk CCCP pa3ociany nuchbMa YYEHBIM pa3HbIX CIIEHUATBHOCTEN C OHUM BOIIPOCOM:
Kak Mo0xHO uHcmonbp30BaTh KocMoc? MHEHMA M TPEIUIOKEHUH OBLJIO MHOTO M pasHbIX. J[ms
yoexaenus pykoBoauteneii CCCP B HE0OXOJUMOCTH OCBOCHHUS KOCMHUYECKOTO MPOCTPAHCTBA H
3aIyCKOB KOCMHYECKHX CITYTHUKOB M KopaoOseir M.B. Kenmpimn Beienun aBe riaBHBIC 3a7ayu:
pa3Benka © HaOMOAEHUsS 3eMIId, BOKPYT KOTOPBIX CQOPMHUPOBAINCH MHOTHE HAYy4HO-
uccaenoBarenbckue npoekThl. B HOsiOpe 1955 roma m3 AH CCCP B K KIICC u Coser
MuHHCTpOB OBLIO HampaBieHO MNUCHMO ¢ IIporpamMmmoll KOCMHUYECKHMX HCClenoBaHMMA. Tak
BO3HHUKJIO HOBO€ Hay4YHOE HampaBlieHHe, kKoTopoe Bo BceM mupe HaszbiBaloT REMOTE SENSING.
AxtyansHo u B XX| Beke. Mexny CCCP u CIHA BbUI JOCTUI'HVYT ITAPUTET no
MEXKOHTHHCHTAJIbHBIM OaJUIMCTHYECKUM pakeTaM, M OCTPO CTOsula mpoldsiemMa pa3paboTKu |
cosmanust [IPO  (mpotuBopakeTHOit 000poHbI). M.B. Kengpiin  mpemiokuia  KOHICTIIUIO
YIIPEXXJIEHUA CTAPTOB PAKET u3 KOCMOCA. O1oT (haHTacTHYECKHil TPOEKT 10 CUX TOp
aKTyaJieH | SIBJISIETCS MOIIHBIM (PAKTOPOM CIEPIKUBAHUS BOCHHBIX KOH(IIUKTOB.

Pabora nonnepxkana rpantamu PODU (mpoektsr 09-01-00071, 11-01-0002i)npoexrom IO PAH
(II®U OMH Ne 3(3.5)).

AHanu3s BO3MOXHOCTU MOHWUTOPUHIa NMPUNOBEPXHOCTHON TemMnepaTypbl
Bo3gyxa NO AaHHbIM reoCTauMOHAPHbLIX METEeOPOSIOrMYEeCKUX CMYTHUKOB

Yenenckuii C.A. (uspensky@planet.iitp.yuY cnenckuit A.b., Pyones A.H.
HUI] «lInanema», bonvwou [Ipeomeuenckuii nep. 7, 123242Mocksa, Poccus

Analysis of land air temperature mapping capa  bilities with geostationary
satellite data

Uspensky S.A., Uspensky A.B., Rublev A.N.
State Research Center on Space Hydrometeorolog@gn®4a”, B. Predtechensky p. 7, 123242 Moscow, Russi

JlaHHBIE O TIPUITIOBEPXHOCTHOM TemriepaType Bo3ayxa 1, (Ha ypoBHe 2 M), u3MepseMoll Ha
CETH HA3€MHBIX METEOCTAHIIMM, IMUPOKO HCIOJIb3YIOTCS B PA3JIMYHBIX MPUIOKEHUAX, BKIIOYAS
3aJ1a4M arpoOMETEOPOJIOTUH, YCBOECHHE B CXEMAaX YMCIEHHOTO aHaJIu3a U MPOTrHO3a MOr0/Ibl, MOJEIIX
ruaponorudeckoro mukina. Hapsay ¢ 7, mis psna NpUIOKEHHWM TpeOyeTcss 3HaHHWE Pa3HOCTH
A=|T, - T4, rne Ts — TEeMIIepaTypa IMOBEpXHOCTH IMOUYBbI. B paboTe paccMOTpeHBI METOIbI
JMCTAaHIIMOHHOHN OLIEHKH TeMnepaTypsl 1, Haj cymiei mo faHHbIM u3Mepenuii annapatypsl SEVIRI,
YCTaHOBJICHHOW Ha €BPOINEWCKHUX I'eOCTal[MOHAPHBIX METEOPOJIOrHueckux crnyTHukax Meteosat-8,-
9. Panee Obuia mMOKa3aHa BO3MOXHOCTH JHUCTAHIIMOHHOTO ompeseneHus Is ¢ TpueMIeMon
touHocThio 1o gaHHeM SEVIRI B kanamax N 9 (IR 10.8) u N 10 (IR 12.0)pacriemnieHHOro oKHa
npo3pauHocTd. Kpome Toro, ycranosnena manas nHpopmatuBHocTh JaHHbIX SEVIRI ykazannoro
cocTaBa MO OTHOLIEHUIO K 7, W MOTPEOHOCTHh MPUBJIEUEHUS IOMOJHUTEIbHOW MHGOpMaluu AJs
IIOJIy4YEHUS CIIyTHUKOBBIX OLIEHOK 1y, A.

OpHMM W3 OYEBUIHBIX CHOCOOOB MPHUBJICYEHUS AOIMOJHUTENbHON WH(GOpMAILUU SBISETCS
MCTIOJIb30BAHUE CYIIECTBYIOINX KOPPEISLUOHHBIX cBsi3eil Mexny 1, u Ts. B pabote ucnsiTansl 1Ba
croco0a ydeTa YKa3aHHBIX KOPPEISAIMOHHBIX CBs3€H. mocTpoeHue perpeccun 1, Ha Ts ¢
UCIIOJIb30BAHUEM JIOTIOHUTENBHBIX MPEIUKTOPOB HA OCHOBE BBHIOOPKM HA3E€MHBIX HM3MEpeHHi IN-
Situ u 3ameHa Ts Ha CITyTHUKOBYIO OIEHKY T cy7 JUTS JUCTAHIIHOHHOTO OnpeaesieHust 1,; MOCTPOCHHE
U MIPUMEHEHUE ISl TUCTAHUMOHHOIrO onpenenenusa 1, perpeccun 1, Ha Tscpy ¢ UCIIONIB30BAaHUEM
JIOTIOTHUTEBHBIX MPEAUKTOPOB HA OCHOBE BBHIOOPKM CHHXPOHHBIX Ha3eMHbIX HaOmioneHudt T, u
CIIyTHUKOBBIX OLIEHOK 7scy7. B KauecTBe NONMONHUTENBHBIX MPEIUKTOPOB MCIOIb30BAINCH BBICOTA
HaOII0aTEIPHOM TUTOIIA/IKH, COJTHEUHBIH 3€HUTHBIM YroJl, MOPSAKOBBIA HOMEP JHS B TEKYIIEM
MecsIIE.
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O6a moaxona OBUIM HCIBITAHBI HA BBIOOPKAX CHUHXPOHHBIX CITYTHUKOBBIX M HAa3E€MHBIX
HaOmonenuit Ha 48 cranmusax Kypckoro pernona u lleHTpanbHO-uepHO3eMHBIX oOnacteit Poccum
(6 craHmapTHBIX CHUHONTHYECKUX CPOKOB) sl BereTauoHHbIX nepuogoB 2006-2009rr. [lepssiit
MOAXO0J TTO3BOJISIET MOJyYaTh OLEHKU 1, CO CPEIHEKBAIPATUYHON MOTPEIHOCThI0 mopsiaka 2.0K
TOJILKO Uit TeMHoro BpemeHu cytok (21.00; 00.00; 03.0€TB). Bropoii noaxon obecrieunBacT
MOJTy4eHHUE OIEHOK 7, C MOrpemHocThI0 He Xyke 2.8 K 11 Bcex 8 CHHONITUYECKHX CPOKOB.

Pa6ora BeimoniHeHa npu noaaepkke rpanta PO N 10-05-00807.

Comparison of Kriging and IDW methods in pre paring the maps of
precipitation

Hoseini Leila (hoseini87@yahoo.cdnMemarian Mohammad Hossein, Gheibi Abolhasan
Hormozgan University, Yazd University, Iran

Geographic Information System (GIS) is a new teghaiwhich is used in many hydrological
and meteorological researches. In this study pitatipns map for south and central part of Iran
during the experimental period, years of 2000—2@@6)g kriging and IDW interpolation methods
in GIS environment have been evaluated. Kriginghmetis a statistical estimation method, which
using known values and a spatial correlation fumctof points, will estimate the unknown
guantities. In IDW interpolation method, statiomoifits) have a weight and the impact of each
point on the other points is a function of invedsstance. Because of unambiguous dependence
between the rainfall and elevation, the study abesed on climate zones are classified. The study
area composed of several climate regions. The acgwf Kriging and IDW methods are estimated
using cross validation. By comparing the error ¢talis such as MPE and RMSPE, we found that,
in the GIS environment, Kriging method has an atages on the IDW method for the estimating
of precipitation.

OnbIT BanupgauMu CNyTHUKOBBLIX OLEHOK MapamMeTpoB O6GflayHOro nNokposa
M ocagkoB

Bonxogsa E.B., Yenenckuit A.b. (uspensky@planet.iitp.yu
HUI] «lInanema», bonvwou [Ipeomeuenckuii nep. 7, 123242Mocksa, Poccus

Example of validation of cloud cover and pre cipitation estimates from
satellite data

Volkova E.V., Uspensky A.B.
State Research Center on Space Hydrometeorolog@gn®4”, B. Predtechensky p. 7, 123242 Moscow, Russi

OnHUM ¥3 OCHOBHBIX HMH(OPMALMOHHBIX TNPOAYKTOB JHUCTAHIIMOHHOTO 30HIMPOBAHUS
aTMoc(epsl SBIAIOTCS OLEHKM IMapaMeTpoB O0JauHOrO TOKPOBA M OCAIKOB, MOJIy4aeMble IO
JAHHBIM CIIEKTPOMETPUYECKUX HU3MEPEHUHl C TOJSIPHO-OPOUTANBHBIX UM T€O0CTAallMOHAPHBIX
MeTteocmyTHUKOB. IlomoOHble oueHku peryiasipHo mnpousBogsarcs B ['Y "HUIL "Ilmanera” mo
nanHbiM m3Mmepenuii paguomerpa AVHRR MC3 cepun NOAA (perHoHalbHOTO TOKPBITHS) U
anmaparypsl SEVIRI UC3 "Meteosat-9" Beznercs pazpaboTka METOJ0B U TEXHOJOTHH 00pabOTKU
M3MEPEHUH C OTEUECTBEHHBIX METCOCITYTHUKOB HOBOTO TIOKOJICHHMs cepun ' Merteop-M"
(anmaparypa MCY-MP, ananor AVHRR) u "Dnexrpo-JI" (anmaparypa MCY-I'C, ananor SEVIRI)
U1 TMOJy4eHMs JaHHBIX 00 O0JaYHOM IOKPOBE M OCaJKaX PETHOHAIBHOTO M TIJI00aJbHOIO
MOKPBITHS.

Jduas 3(G(eKTUBHOrO  HCHOJIB30BAaHMUSA  IOJIy4aeMbIX  MH()OPMALMOHHBIX  IPOAYKTOB
HeoOxouMa WX Banmuaanus (OIEeHKa JOCTOBEPHOCTH M TOYHOCTH). Bammpanusi CIyTHHKOBBIX
OIICHOK IapaMeTpPOB OOJAYHOCTH U OCAJKOB OCYIICCTBISCTCS ITYTEM CPaBHEHUS C. a) JAaHHBIMH
Ha3eMHBIX HAOJIO/ICHH 32 00JAYHOCTBIO U TOTOJI0W Ha METEOCTAHLUX; 0) TaHHBIMU M3MEPCHUI
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METEOPOJIOTHYCCKHUX PaJUOJIOKATOPOB HaOJtogaTeIbHON ceT PocruapomMera; B) HE3aBHCUMBIMU
OLIEHKaMH ITapaMeTpOB O0JIAYHOCTH, TIPOU3BOUMBIMH B 3apyOCIKHBIX CITYTHUKOBBIX IICHTPAX.

B pabote B xadecTBe mpuMepa BaTUIAIIMOHHBIX HCCIEIOBAHUN TPEICTABICHBI PE3yIbTaThl
CPaBHEHUS CITyTHHUKOBBIX OILICHOK IapaMeTpoB 00JIaYHOrO MOKpoBa (0OjauHas Macka, BBICOTa
BEPXHEH rpaHuUIlbl 00JaUHOCTH), MoJydaeMbIx Mo nanHeiM SEVIRI/"Meteosat-9"¢c He3aBrucuMbiMu
ouenkamu (mo manabiM SEVIRI), mpousBoauMeivu B Eumetsat.J[ocToBEpHOCTh CITYTHHKOBBIX
JaHHBIX 00 ocajkax (IETEeKTHPOBaHWUE 30H OCAIKOB, WX HWHTCHCHUBHOCTh W THII), a TaKXKe O
KOJIM4ecTBE OOJaYHOCTH OILEHUBAJIACh ITYTEM COIOCTABJICHUS C CHHXPOHHBIMH HAa3eMHBIMU
HAONIIOJICHUSIMA ~ HA  METCOCTAHIUSAX. BBINONHEH aHanmu3 pe3yidbTaTOB  BalUJANMH |
cOpMyYIHPOBaHBl PEKOMEHIAIMH 110 MPOBEACHUIO YKa3aHHBIX pa0dOT MPUMEHHUTEIHHO K JaHHBIM

OTEYECTBEHHBIX CIIYTHUKOB "Meteop-M", "Onexrpo-JI".

Ucnonb3oBaHMe u3MepeHUn reoctauymoHapHoro cnytHuka "METEOSAT-9"
ONA uccnegoBaHUA KIMMATONOrMmM obna4vyHoro nokKpoBa M OCagKoB

Boakosa E.B., Ycnenckuii A.b. (uspensky@planet.iitp.yu
HUI] «I[Iranema», Borvwot [Ipeomeuenckuii nep. 7, 123242Mockea, Poccus

METEOSAT-9 data usage for cloud and precipita tion climatological
applications

Volkova E.V., Uspensky A.B.
State Research Center on Space Hydrometeorologn@4”, B. Predtechensky p. 7, 123242 Moscow, Russi

Cozmannas B I'Y "HUIL] "Ilnanera" moporoBas METOAMKAa aBTOMAaTUYECKOW KiacCHUpUKAITUN
naHHbIX m3Mepenuit ammaparypel SEVIRI/METEOSAT-9no3BomsieT B KpyriIoOCyTOYHOM PEKUME
JIETeKTUPOBATh OOJIAYHOCTh M ONPEACTATh IapaMeTpbl OOJIAYHOTO TIOKPOBA, BBINENATH 30HBI
ocankoB u omnacHbix sBieHuid (OS1) moroawl (rposa, rpaa u obOsieeHeHUEe B o0Jakax) pa3HOU
WHTCHCUBHOCTH. Meronuka mnpuMeHuMa s Tepputopun  o63opa HMC3 METEOSAT-9
(06%° c.m.—65° ro.m1. u 65°3.1. —65° B.j.) B TeueHHe BCEro roja HE3aBHCUMO OT COCTOSHHS
MOJICTUJIAIONICH TMOBEPXHOCTH. Bamumanuss MNEpeYuclIeHHbIX HWH()OPMAIMOHHBIX MPOIYKTOB,
KOTOpas TPOBOJMJIACH HA Marephaje apxuBa CHHXPOHHBIX CIYTHHKOBBIX H Ha3eMHBIX
METEOPOJIOTUYECKUX  HAONIONCHUH, TOKa3ana JOCTaTOYHYKH JOCTOBEPHOCTh  PE3yJIbTaTOB
KJIaccu(PUKaIuH.

Bricokast nepuoIM4HOCTD MoTydeHus nHpopMarmu 06 001ayHOM OKpoBe, ocaakax u O mo
JTaHHBIM HabOmoneHnit ¢ reocrannoHapHoro MC3 u mpuypoYeHHOCTh K 3aJlaHHBIM BPEMEHHBIM
WHTEpBaJlaM TIO3BOJISIET WCIONB30BaTh €€ I TJI00ATBbHOTO M CyOriio0aqTbHOTO MOHUTOPUHTA
00JIAYHOTO TIOKPOBA U €r0 MapaMeTPOB: OIICHUBATh COCTOSIHUE TIOJISI 00JITAYHOCTH B PAa3HBIC CE30HHI,
pa3Hoe BpeMs CYTOK, HaJl Pa3HbIMU THUIIAMU TOJICTHJIAIONIEH MOBEPXHOCTH U B Pa3HBIX PETHOHAX,
OTCJICKHMBATH €r0 TMHAMHUKY ¥ H3MEHYHBOCTH B 3aBUCUMOCTH OT Pa3HBIX (PaKTOPOB.

B nanHoii pabote Ha ocHOBe chopmupoBanHoro apxupa Habmronennii SEVIRI/METEOSAT-
8,9 3a 2006-2010rr. mnpoaHaTu3WpOBaHa BO3MOXXHOCTh KJIUMATHYECKUX HCCIICIOBAHUM
M3MEHUYMBOCTH 3HAYCHHMN KOJIWYECTBA OOJAYHOCTH, WHTEHCUBHOCTH OCAJKOB, BEPOSTHOCTH H
WHTCHCUBHOCTU Tpo3 M rpaga. OIEHKH STHX MapaMeTpOB CYMMHPOBAIUCH IS BCETO apXHBa
CIyTHUKOBBIX HAONIOJEHUN ¥ IS OTACNBHBIX TEPUOMOB. «Ma-CEHTAOPH», <HOSIOpPB-MapT»,
«iaeup» (129 B + 149) u «wous» (Qu'B £ 1 ). [ng aByx mapamerpoB (KOJHYECTBO OOJAYHOCTH
U BEPOSITHOCTH MOKPBITHsI HEOOCBOZA 00JaUYHOCTHIO) PACU€Thl OBUTH BBIMOJHEHBI TAK)KE OTICIBHO
JUIE CEBEPHOI0, FO’KHOTO, BOCTOYHOIO M 3allaJHOro moiyiiapuii (B mpemenax 30HbI 0630pa MC3
METEOSAT-9)u neproioB «mMaii—CeHTAOPB/ACHBY», «Mali—CEHTAOPH/HOUBY, «HOSOph—MapT/IeHb>»
U «HOSOpb—MapT/HOUB», a TAKKE OTACIBHO JIJIS1 TEPPUTOPHHU CYIIIH U MHUPOBOTO OKEaHa.

B kauecTBe MpUMEpOB «KIMMAaTHIECKUX» MPOTYKTOB MPEICTABICHBI TPApUKH TOJTOBOTO X012
KOJIMYeCTBa OOJAYHOCTH (HAX CYIICH, OKEaHOM, B CBETJIOE M TEMHOE BpPEMsSI CYTOK), CpeaHee
pacmpenenenue obmadyHocTH st Tepputopun 063opa UC3 METEOSAT-9 u ap. CpaBHeHus
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MOJIYUYCHHBIX «KIIMMATUYCCKUX>» OLCHOK KOJIMYCCTBA OGJ’IB.‘-IHOCTI/I C aHAJIOIT'MYHbBIMH OLICHKAMMU I10
JTaHHBIM M3 HM3BECTHBIX CIYTHUKOBBIX apxuBoB (ISCCPwu mp.), apxuBa Ha3zeMHBIX HaOIIIOICHHIM
MMOATBCPIKAACT UX TOpUTOAHOCTL  IJIA HUCCIICO0BaHUA BpeMeHHOﬁ n HpOCTpaHCTBeHHOﬁ
M3MEHYHUBOCTH TIOJISI 00JIAYHOCTH TPH PA3IMYHBIX MaciiTabax OCpeTHEHUS.

Inversion of Remote Sensing Data in Compact EOF Domain

Liu X.* (xu.liu-1@nasa.qdy Zhou D.K?, Larar A.M%, Smith W.L?
'NASA Langley Research Center, Hampton, VA 23684, US
“Hampton University, VA 23668, and University of abissin, Madison, WI 53706 USA

The current and next generation satellite infrasedsors such as AIRS, IASI, CrIS, and
CLARREO all have one thing in common: large numbkspectral channels. In order to fully
utilize the information content of these sensorslame number of Radiative Transfer (RT)
calculations through the inhomogeneous atmosphreraeeded. Usually, only subsets of channels
are used to perform physical inversions for atmesphprofiles due to computational limitations.
We will describe a retrieval algorithm using a Enpal Component-based Radiative Transfer
Model (PCRTM) for generating atmospheric temperdtapisture/ozone profiles and surface
properties. The retrieval algorithm performs bdth tadiative transfer calculations and inversions
in the Principal Component (PC) domain. The inversalgorithm is based on a non-linear
Levenberg-Marquardt method with climatology covaca matrices and a priori information as
constraints.

One advantage of this approach is that it usesfimation content from the ultraspectral
data so that the retrieval is less sensitive toungent noise and eliminates the need for seleeting
sub-set of the channels. We will also use dateectt during the Joint Airborne 1ASI Validation
Experiment (JAIVEX) field campaign to validate @gorithm and IASI retrievals.

O6 oTpaXeHMU 3NEeKTPOMArHUTHbLIX BOJSIH OT OU3NEKTPUYECKOro crios co
CNy4YaHbIMM HEO4HOPOAHOCTAMU AUINEKTPUYECKOW NMPOHULAEMOCTU B
NPUNOXEeHMN K MOPCKOMY nbAay

Kpaitrrokos U.A. " (igor.krainukov@niersc.spbyBepros H.H.! (zernov@paloma.spbu);u

Anekcanapos B.IO.? (vitali.alexandrov@niersc.spb)ru
1CaHKm-Hemep6yp26KuL7 2ocyoapcmeennvlil ynusepcumem, gus. pax-m, Yuvanoeckas 1, 198504Cankm-
Iemep6ype-Ilempoosopey, Poccus
2H®D " Meancoynapodnsiii yenmp no okpysrcarougeli cpede u OUCmanyuoHHOMY 30HOuposanuio um. Hancena", 14-
as wnust BO 7, 0¢p. 49, 199034 anxm-Ilemepbype, Poccusi

B nannoii pabote paccMoTpeHa 3a/1a4a 00 OTPaKEHUH HAKJIOHHO MaJarolieil TOpU30HTAIBHO
MOJIAPU30BAaHHOM BOJHBI OT  JUAJIEKTPUYECKOTO CJIOS CO  CIOyYalHbIMH  (QUIYKTyalHsIMU
TU3JICKTPUUECKON MPOHUIIAEMOCTH, IIPH 3TOM, B OTJIMYME OT MHOTHX JIPYTUX padoT Ha MmoJ0o0HYIO
TeMy, TIE€ pacCMaTpUBAIOTCA JIMOO (IIYKTyalldd TOJILKO BEINECTBEHHOHW yactu [1], mubGO TOIBKO
MHHMOW 4acTé [2] MpOHUIIAaEMOCTH, MPEAIOIAraeTcs, YT0 (UIYKTYHPYIOT 00€ YaCTH KOMIUIEKCHOM
JIUDJIEKTPUYECKON TPOHUIIAEMOCTH.

[Ipennonaras B3auMHYIO CTAaTUCTUYECKYI0O M (DYHKUIMOHAIBHYIO HE3aBUCHUMOCTH 3THX
CIIy4alHbIX (IYKTyaluii, UX 3aBUCUMOCTb HUCKJIIOYHTENIBHO OT BEPTHUKAIbHOW KOOPAMHATHI U
JenbTa  KOPPETHMPOBAHHOCTh,  IMOCTOSIHCTBO  (DOHOBOW  KOMIUIEKCHOM  JHAJIEKTPHYECKOU
MIPOHUIIAEMOCTH paccMaTPUBAEMOM cpenibl, JJIsl BBEAEHHOW MYTEM YCpeIHEHUs AeNbTa-(yHKINH
IUIOTHOCTH BeposiTHOCTH (yHkimu U, ompenensiomeid MoIyidb KOMIUIEKCHOM mompaBku R k
KOMIUIEKCHOMY KO3(DPUIMEeHTY oTpakeHus1, U3 ypaBHeHus Pukkatu mis R ¢ momomipio hopmysibr
@ypyny-HoBukoBa asi paciieruieHus: KOppensiuil ObLI0 IMOJNydeHO ypaBHEHHME OWHIITEHHa-
doxkepa (YOD). [Iyrém ycpeaHeHHs BXOIANIMX B 3TO YpaBHEHHE TPUTOHOMETPUUECKUX (YHKIIHI
oT (a3l KommiekcHOW BennuuHbl R momywaercs “ykopoueHHoe" VYO® s IUIOTHOCTH
BepositHocTr P(U), rioe enuncTBeHHO# nepemennoit sBisiercs U. CranpoHapHOE PEIIEHHE 3TOrO
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YpaBHEHHsI COOTBETCTBYET CIIy4al0 OTPAXKECHHUS OT MOJYNpOCTpaHCTBA ((PaKTUUECKH 3TO O3HAYALT,
YTO MpoLIeAmas B JUAIEKTPUUECKHUM CION BOJHA 3aTyXaeT A0 JajdbHEeW I'paHUIlbl CJIOS U, TaKUM
oOpazoM, OT He€ He oOTpaxkaercs). Takoe pelieHHEe ObBUIO HaWJACHO WHTETPUPOBAHUEM
mudpepeHIaTbHOTO YpaBHEHHUS IIEPBOTO MOPSIIKA, KOTOPOE CIIETYeT U3 YKOpodeHHOro Y I D.

[Tony4yenHble B paboTe pe3yabTaTbl MHTEPECHBI C TOYKHM 3PEHUS JUCTAHLMOHHOTO
30HJMPOBAHUS PA3UYHBIX Cpell, MPOHUKHOBEHHE BOJHBI Ha 3alaHHOM YacTOTe B KOTOpHIE
OKa3bIBACTCS CYLIECTBEHHBIM, M (IYKTyallud IUAJIEKTPUYECKOH TPOHUIIAEMOCTH KOTOPBIX
OKa3bIBAIOT 3aMETHOE BIMSHHE Ha XapakTep pacrpocTpaHeHusi BOJHBL. [Ipu sToM crammoHapHoe
pemienne YO® Ui MIOTHOCTH BEPOATHOCTH KO3((UIMEHTa OTpaKECHHsI MOXKET XOPOIIO
OINKCHIBATh CUTYAallUH, KOTJa BOILIEIIIEEe B Cpeay I0Jie, XOTs U MPOHHUKAET JAOCTATOYHO II1y0oKo,
3aTyxaeT N0 JOCTHXKCHHS II0JIEM YYaCTKOB PE3KOro H3MEHEHHs Kod((UIMEeHTa MpeToMIICHHUs
cpenbl. AHanM3 TOBEACHHS TIYOMHHBIX MNpOQUIeH KOMIUIEKCHOW M MHUMOH  dYacTeu
JHMAJIEKTPUYECKOW IPOHUIIAEMOCTH, KOTOPBIN OBbLI MPOBEeNEH HA OCHOBE (popMyt [3], CBA3BIBAIOIINX
3HAYEHHs COJIEHOCTH M TeMIepaTypsl (CM., B 4acTHOCTH, [4]) ¢ KOMIUIEKCHBIM IOKa3aTejaeM
npeoMiIeHus (TUIIEKTPHYECKOI MPOHUIIAEMOCTBIO0), TOKA3bIBACT, YTO TAKOW CPEIOi B HEKOTOPBIX
CIIy4asix MOKET ObITh MOPCKOM JIE/, B YaCTHOCTH, MHOTOJIETHUH.

Cnenyer OTMETUTBH, UYTO MPOBEAEHHBIE [UIsI XapaKTEPHBIX 3HAUYEHUN AMAJIEKTPUUECKON
MIPOHHUIIAEMOCTH BEPXHETO (PacCIpeCHEHHOTO0) CJI0SI MHOTOJIETHETO Jibja [4] U TUIHUYHBIX 3HAYCHHI
XapaKTEPUCTHK CIIYYAHHBIX (QIIYKTyallMid JUIICKTPHYECCKON MPOHHIAEMOCTH MOPCKUX JbIO0B [5]
pacy€Thl HA OCHOBE YIOMSIHYTOI'O PaHEE CTAIMOHAPHOTO pemnieHus YD CBUIETENbCTBYIOT O TOM,
YTO 3aBUCHMOCTb CPEAHEr0 3HAUEHUS MOJYJs KOMIUIEKCHOW momnpaBku R oT yrna maneHus HOCHUT

BO3PACTAIOIIHNKA XapaKTep, HO BeIpaKeHa MPH 3TOM BeCchMa c1ado.

1. Kimsankud B.M. CTtoxacTHUECKHE YpaBHCHHE U BOJHBI B CITy4aiiHO-HEOHOPOIHBIX cpenax. M.: Hayka, 1980,
336¢.

2. 3epuos H.H. O6 oTpakeHHH OJHOMEPHOI'O BOJIHOBOIO IOJIS OT MTOJYIPOCTPAHCTBA C PIYKTyaIMsIMU
OpOBOIUMOCTH. M38. BY 3086, Paouogusuxa, 1986,XX1X, 12, 14251429.

3. Boropoackwuii B.B., Koznos A.J1. Mukposonnosas paduomempusi semuvix nokpogos. J1.: T'napoMeTeonsaar,
1985, 27%.

4. Carsey Frank Microwave Remote Sensing of Sea Fmmerican Geophysical Union, Washington, DC,
Geophys. Monogr. 68, 1992, 462 pp.

5. Vallese, F. and Kong, J. A. Correlation Funttgiudies for Snow and Icé. Appl. Phys.1981,52,
4921-4925.

CrlS retrieval algorithm test and results

Zhou Daniel K. (daniel.k.zhou@nasa.jokiu Xu, Larar Allen M., and Smith William L.
NASA Langley Research Center, Mail Stop 401A, HamMA 23681, USA

The NPOESS Cross-track Infrared Sounder (CriS)cigeduled to launch. The CrIS is a
Fourier Transform Spectrometer making infraredagipectral measurements. This talk presents
atmospheric profile results based on the singléd-vé-view retrieval system for all-weather
conditions applied to the CrIS spectral radianc@asueements, the proxy data generated from the
Infrared Atmospheric Sounding Interferometer (IABRasurements during the Joint Airborne IASI
Validation Experiment. An advanced retrieval algon with a fast radiative transfer model,
including cloud effects, is used for atmospheriafie and cloud parameter retrieval. This physical
inversion scheme has been developed, dealing \atidg as well as cloud-free radiance observed
with ultraspectral infrared sounders, to simultarstp retrieve surface, atmospheric
thermodynamic, and cloud microphysical paramet@r$ast radiative transfer model is used for
atmospheric profile and cloud parameter retrievalone-dimensional (1-d) variational multi-
variable inversion solution is used to improve a&erative background state defined by an
eigenvector-regression-retrieval. The solutiortesated in order to account for non-linearity ie th
1-d variational solution. Profile retrievals withet CrIS are validated through comparisons with
profiles observed with dedicated sondes. The cépabf satellite CrIS ultraspectral IR remote
sensor to observe fine-scale horizontal thermodymdeatures with high vertical resolution is
demonstrated.
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PPDF-based method to account for atmospheric light scattering in
observations of carbon dioxide from space: Ap plication to GOSAT data
processing

Oshchepkov Sergey (sergey.oshchepkov@nies)g8iip Andrey, Maksyutov Shamil,

Morino Isamu, Yokota Tatsuya
Satellite Remote Sensing Research Section, NIE®\GB8search Project, Center for Global Environmenta
Research, National Institute for Environmental $#8d16-2 Onogawa, Tsukuba, Ibaraki 305-8506 JAPAN

This paper presents a method to detect optical pettiification due to atmospheric light
scattering in space-based greenhouse gas spe@i®sooinding. This method, which was applied
to the analysis of radiance spectra measured byQGteenhouse Gases Observing Satellite
(GOSAT), is based on the path length probabilitysiky function (PPDF) and on retrieval of PPDF
parameters from radiance spectra in the oxygen it absorption at 0.76 um. We show that
these parameters can be effectively used to clesizetthe impact of atmospheric light scattering
on carbon dioxide retrieval in the G@bsorption bands at 1.6 um and 2.0 um. The thict$bo
PPDF parameters is set so that the optical-pathficettbn is negligible, and these settings are
recommended as a basic guideline for selectinglderest atmospheric scenarios. Application of
this method to the processing of one year GOSA® faim June 2009 to May 2010 shows that
PPDF-based selection efficiently removes,C&rieval biases associated with subvisible ciend
sand storm activities. The retrievals are validavgdcomparison with those derived from FTS
measurements for Total Carbon Column Observing b\ CCON) validation sites.

MaccuBHOe KoppensiuMoHHoe 3oHaupoBaHue N,O ¢ 6opTa KOCMUYECKOM
CTaHLUuK

Bbananguna C.®. (bal@iao.r), [Hummurun C.A.
Hucmumym onmuxu ammocgepot um. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomck, Poccus

Briopocsr B armocdepy 3akucu azora (NoO) — rimaBHas yrpo3a 030HOBOMY CJIOI0 3eMITH B
XXI Beke. bonpmias yacte 3akucu a3oTa 00pa3yeTcsi €CTECTBEHHBIM IyTeM, Onarojapsi akTUBHOU
nepepaboTke a3zoTta OakTepusiMu B mouBe u Bojae. OcHoBHas macca N2O pacrmosioxeHa B CIOSIX
atMocepsl Ha BeIcOTax OT O mo 20xM. TommuHa crmos 3akucu a30Ta, MPHUBEACHHOTO K
HOpPMAaJIbHBIM YCIIOBHSIM JaBjieHus u temmepatypsl (760mm pT. cT. u 0° C), B cpennem s Beei
3emmmn cocraBisger 0.25cm. N,O mormommaer paguaiuio B pa3HBIX ydacTKax CIEKTpa, Hambosee
MHTCHCHBHO — B momocax B oOmactu 589 (17mxm), 1286 (7.8uxm), 2223 (4.6vxm) cv™.
Conepxxanne N2O B aTMocdepe onpenenseTcs U3 XUMHIECKOT0 aHajau3a Mpod BO3/1yXa, B3SATHIX HA
pasHBIX BBICOTAX, a TaKkke onthdeckuMu meronamu [1l]. OgHuM w3 Hambosiee MEPCIEKTUBHBIX
METOZOB  JWCTAHIIMOHHBIX  u3MepeHuir  comepkanmst NpO B arMmochepe  sBisercs
ra30KOppeIAMOHHas criekTpockonus [1, 2].

Jlis OIIEHKHM YYBCTBUTEIHHOCTH JAHHOIO METOJa K MEHIAIoIIMM ra3aM M H3MEHEHUSIM
TeMreparypel mpu usMepennn coaepxkanus NyO B armocdepe wucmonbp3oBalach MOJENb
MHOTOCTIONHOM atMocheprl. B kaxaoM u3 cimo€B atmocdepbl ObLIM 3aJaHbl, YCPEIHEHHBIEC IO
riyOuHe cios, e€ mapameTpsl: JaBlieHHe, Temreparypa, KoHuentpauuu razoB Nz, O, CHy, O3, CO,
CO,, NO, HO. Pacuérsl cnextpoB ocnabnenuss WK w3mydenuss atmochepHBIMH Ta3aMu
MPOBOIUITKCH ¢ TIOMOIIbI0 nHpopmartmornoii cucrembl “SPECTRA"MOA CO PAH [2].

AHnanmu3 criektpa ocnabmenus uanydeHuss NoO B okHE mpo3padyHOCTH aTMocdepbl mokasal,
9TO0 ydYacTok crektpa B obmactn 2530-2590cm HamMmeHee MOXBEPIKEH BIMSHHIO IPYTHX
aTMocQepHbIX ra3oB. Hambosblee BIMsHHE Ha mpoliecc CyTHUKOBBIX m3MepeHuii NoO B sTom
CHeKTpaabHOM uHTepBasie MoryT okaspiBath H,O m CH,;. Koppemsiumonnas kroBera JiIMHON
~ 0.5cMm, HamosiHeHHAs 3akHChI0 a3zoTa ¢ gasieHueM ~ 0.3aTM., SBJIsE€TCS ONTUMAIBLHOM JUIS
JTAHHOTO PaIiOMETPA.

42



[TpoBeneHHbIe pacy€Thl MOKA3ald, YTO BapHallMUd OOBEMHOM KOHIEHTpAIMU MApOB BOJBI OT
0.1 1o 1.3 %8B HIKHEM 5 KM ciioe atMoc]epbl MPUBOIAT K U3MEHEHHUIO armapaTypHOl (yHKITUHU B
npenenax 0.7-1 %,a Bapuauuu comepxkanusi CHi, x e€ orkimonenuto menee 1 %. M3menenue
anmnapaTypHbIX (YHKIUH TpU BapbUPOBAaHUU BEPTUKAJIBLHOTO pACHpeleleHus TeMIepaTypbl B
armocdepe Ha 3—5 K,cocrasmuser ~ 3.5 %.

Takum 00pa3om, BIUsSHHE Ha TMOTPENTHOCTh M3MepeHus cozaepkanus N,O B armocdepe
Bapualuil coiep>KaHus HEe U3MEPSAEMBIX T'a30B, U3MEHEHUs NPo(uiIs TemmnepaTypbl atMochepsl He
npeBbimaer 5 % mnpu  ampuOpHOM 3aJaHUM C HEOOXOIWMOW TOYHOCTBHIO BEPTUKAIHHOTO

pacripesieieHus] METEOPOJIOTHUECKUX MapaMeTpOB aTMOC(hEphl U OTCYTCTBUHU 00JIAKOB.
1. Buponaiinen A.A., [lonaxos A.B., Tumoghees FO.M. Bo3MOXXHOCTH ONpeieIeHHs BEPTHKAIBHONW CTPYKTYPBI
COJIepKaHUs 030HA 10 Ha3eMHbIM m3MepeHusM UK wsnyuenus. Mz6. PAH, ®AO, 1997,33, 4, 464—-467.
2. bananoun, C.®., Cmapnosckuii C.A, luwueun C.A. AHanm3 BO3MOXKHOTO IIPUMEHEHHS METO/1a KOPPEIISILIUK

ra30BbIX CBETO(UIBTPOB ISl U3MEPEHHUS COIEPKAHUSI METaHa B aTMOC(epe CO CIyTHUKA )KypHall. Onmuka
ammocgepwt u oxeana, 2008, 10, 897-901.

Space-station passive correlation N ,0 sensing

Balandin S.F. (bal@iao.y@nd Shishigin S.A.
V.E. Zuev Institute of Atmospheric Optics SB RASdAmician Zuev sq. 1, Tomsk 634055, Russia

Atmospheric emission of nitrogen oxide (@ is the main threat to the Earth’s ozone layer in
XXI century. The most part of nitrogen oxide isurally formed due to nitrogen cycle processes
with participation of water and soil bacterighe main NO fraction is located in the atmosphere at
altitudes from O to 20 km. The Earth-average thedenof thenitrogen oxide layer, reduced to the
standard conditions (pressure of 760 mm Hg and eeatgre of 0C), is 0.25 cm. NO absorbs
radiation in different spectral ranges, the mogénsive absorption is in bands within the 589
(17 um), 1286 (7.8um), and 2223m " (4.6um) regions. The BD content in the atmosphere is
found from the chemical analysis of air samplesmtakt different altitudes, as well as by optical
techniques [1]One of the most promising remote sensing techsidoe atmospheric YO is the
gas-correlation spectroscopy [1, 2].

To estimate the sensitivity of this technique tetulibing gases and temperature variations
along with variations in pO content in the atmosphere, the multi-layer atrhesp model was
used. The following atmospheric parameters averayed the layer thickness were specified in
every layer: pressure; temperature;, ,, CH;, Os, CO, CQ, NO, and HO concentrations.
Spectra of IR radiation attenuation by atmospheyases were calculated with the use of
“SPECTRA” information system (IAO SB RAS) [2].

The analysis of spectra of,® attenuation in an atmospheric window has shovan tihe
2530—2590 crt spectral range is the least exposed to the infkief other atmospheric gasesCH
and CH can mostly affect the satellite® measurements in this spectral range. A correlatell
of about 0.5 cm in length filled with nitrogen oridvith a pressure of 0.3 atm is optimal for the
given radiometer.

The performed computations have shown that vanatia the water vapor volume fraction
from 0.1 to 1.3 % in the lower 5-km atmosphericelayesult in variations in the device response
function within the 0.7-1 % limits, and variatiomsCH, content, in its deviation by less then 1 %.
The device response function varies by about 3.9%mwarying the vertical air temperature
distribution by 3-5 K.

Thus, the influence of variations in concentratiohsot measured gases on the measurement
error of NO content in the atmosphere and variations in theemperature profile do not exceed
5 % at a vertical distribution of weather paramei@rpriori specified with a required accuracy in

absence of clouds.
1. Virolainen Ya.A., A.V. Polyakov, and Yu.M. Tirfeev.lzv. RAS, Atm. and Ocean Physit897,33, 4, 464—
467.
2. Balandin S.F., S.A. Starnovskii, and S.A. Sigish Atm. Oceanic Opti¢2008,21, 10, 897-901.
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O6ocHOBaHMe TEeXHUYECKUMX XapaKTepUCTUK MaKeTa KOPpPEensAuMOHHOro
pagvomeTpa ANs U3MepeHUs MeTaHa B aTMocdepe C as3pOKOCMUYECKOMU
nnatdopmsbl

banmanguua C.®. (bal@iao.r), [Hummrua C.A.
Hnuemumym onmuxu ammocghepot um. B.E. 3yesa CO PAH, na. ak. 3yesa, 634021Tomck, Poccus

Ananmu3  3¢pdekTuBHOCTH  pabOThl  KOPPENSIHMOHHOIO  PaguoMeTpa B Pa3IHYHBIX
CIIEKTPAIbHBIX MHTEpPBAJIAX ONTHMAILHON TOJIOCHI MOTIONICHUsT MeTaHa (7.8MKM) mokasal, 4To
HanOosnee WHPOPMATUBHBIM YYaCTKOM CIIEKTpa IJsi W3MEpPEHUU COJIepiKaHWs METaHa BO BCEi
ToNme arMocdepbl CO CIyTHHKA SIBIAETCS 001acTh 1220-126@Mm ™ [Ipu ucnonwszoBannu MK
doronpuémunka ¢ moporom uyscrsurenssoctd 10° Br/emTut? muHuMansHOE yrioBoe mone
3peHHsI COCTaBISIET 8 TpagycoB. DTO OOYCIOBIEHO SHEPTETHUYECKHUMHU TPEOOBAHHMSAMHU K YPOBHIO
MOJIE3HOTO CHUTHAA, HEOOXOJUMOTO AJIs HaAEKHOW PETUCTpallid MW3MEHEHUS MH()OPMAIIMOHHOTO
CHTHAJIa HA THICSYHBIC ONHU. [IpocTpaHCTBEHHOE pa3pelieHue Ha MECTHOCTH TPU PETUCTPAIHU C
BbIcOTHI 200kM 1 500kM cocTaBUT cOOTBETCTBEHHO ~ 28kM 1 70 KM.

UccnenoBano Binustaue arMmocheprbix razoB (HoO, NoO) um TemmepaTypsl Bo3ayxa Ha
MOTPEIIHOCTh 3TUX u3MepeHuil. OrmnpenencHa oONTUMalbHAas KOHIGHTpAIMs METaHa B
KOPPEISIIUOHHONW KIOBETE a’POKOCMHUYECKOTO pagroMeTpa JJIsi U3MEPEHUs] OOIIEro COIepKaHUs
MeTaHa B aTMocdepe.

Kak moka3pIBaloT OICHKH, BapHaIlii U3MEPSEMBIX 3HAYCHHUU COJCPIKaHUS METaHa BO BCEM
cTonbe atMochepsl KOPPEISIMOHHBIM Ta30aHAIM3aTOPOM a’3POKOCMHUUYECKOTO Oa3HpOBaHHS HE
npeBbImaloT 2 % NpH HWCHONB30BAaHWUM CE30HHBIX MOJENeH BEPTHKAJIBHOTO paclpeaeIcHUs
napamMeTpoB arMoc(hepsl, OMUCHIBAIOIINX pPACIPENCICHIE TeMIepaTypbl U YACIbHON BIAKHOCTH
BO3ayXxa ¢ morpemHocThio 5 K u 1 r/Kr, COOTBETCTBEHHO.

Validation of specifications of a prototype o f correlation radiometer
intended for satellite measurements of atmosph eric methane

Balandin S.F. (bal@iao.y@nd Shishigin S.A.
V.E. Zuev Institute of Atmospheric Optics SB RASdAmician Zuev sq. 1, Tomsk 634055, Russia

Analysis of the correlation radiometer efficieney different spectral ranges of the optimal
methane absorption band (T181) shows the 1220—-1260 chregion to be the most informative for
satellite measurements of methane throughout theoaimn. A minimum angular field of the IR
photodetector with a threshold of sensitivity of/cm HZ'? is equal to 8 deg. This is caused by
energy demands to the strength of the useful siggwplired for reliable recording of data signal
changes of thousandth. The spatial ground resoligi@bout 28 and 70 km when recording from
altitudes of 200 and 500 km, respectively.

The influence of atmospheric gasés@® and NO) and air temperature on the error of these
measurements is studied. The methane concentiatmicorrelation cell of the satellite radiometer
optimal for measurements of total methane in theoaphere is determined.

According to estimates, variations in values of tbkumnar methane measured by the space
correlation gas analyzer do not exceed 2 % whemgustasonal models of vertical distribution of
the atmospheric parameters, which describe temperahd specific air humidity distributions with
errors of 5 K and 1 g/kg, respectively.
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OueHKn xapakTepuCTUK BrarocogepXxaHusi atmocdepbl U NPU3eMHOMN
TemMnepaTtypbl Bo3ayxa Mo AaHHbIM MWKPOBOJIHOBOro 3oHaupoBaHusi ¢ UC3
"MeTeop-M" Ne 1

Kpamuanunosa E.K. (alexprll@yandex.juYcnenckuii A.b., Uepnsrii 11.B.
HUI] «I[Thanema», Borvwot [Ipeomeuenckuii nep. 7, 123242Mockea, Poccus

[IpencraBinensl  MaTepuanabl  OICHKHM ~ KadecTBa  M3MEpUTENbHOM  WH(OpManuu
MHKPOBOJIHOBOTO ckaHepa-3oHaupoBimka MTB3A-I'A, ycranosiennoro Ha MC3 «Mereop-M»
Nel (Bamyck 17 centsiops 2009r.), u wuccienoBaHus €€ MPUTOAHOCTH Ui BOCCTAHOBIICHHSI
npoduieii Q(P) OTHOIIECHHS CMECH BOJISHOIO Mapa B Tpomochepe W MPU3EeMHOW TeMIepaTyphl
BO3ayXxa T, HaJl MOBEPXHOCTHIO CYIIU. AHAIU3Y MOABEPrajllCh U3MEPEHUSI, MPOIIECIIINE TPOLEYPY
a0COITIOTHON KaTMOPOBKHU U MpE/ICTaBIeHHbIE B TepMHUHAX SApKOCTHBIX Temmeparyp T,(K). KauectBo
nanabix MTB3A-T'Sl onenuBanoch ais o0nacTeidl Haa BOJHOW MOBEPXHOCThIO (ATIIAHTHKA) U
cymeii (pa3nuunbie peruoHbl EBpombl u obmacte Caxapbl) MyTeM CpaBHEHUS H3MEPEHHBIX H
MozaenbHbIX T,. ns monenupoBanust uamepenuidr MTB3A-I'Sl ucnonbs3oBana paauaiimoHHas
Mozenb, pa3dpaborannas B CIIOIY, pe3ynbrarel 0OBEKTUBHOTO aHajaW3a TOJICH TeMIepaTrypbl U
BJIaXHOCTH W3 Oaszbl maHHbIXx ['mapomeruentpa Poccum, a Takxke aaHHbIe 00 H3JIydaTelbHOU
CIIOCOOHOCTH TOJACTHIIAIONICH MOBEPXHOCTH W3 0a3wl manHbix Atmospheric and Environmental
Research (http://ftp.aer.com/emi€paBaenre U3MEpEHHBIX U MOJACIBHBIX IPKOCTHBIX TEMIIEPATYP
B KaHajax CKaHepa [IOKa3ajo HaJIM4yue 3HAUYUTEIbHBIX CHCTEMaTHYECKHX CMEIIEHUN U
CTaHJAPTHBIX OTKJIOHEHHM, YTO MOXKET ObITh OOBSICHEHO HETOYHOCTHIO a0COTIOTHON KaaHOpOBKU U
MOBBIIEHHBIM YPOBHEM UHCTPYMEHTAIBHOIO HIyMa.

Jlns BoccTaHoBieHUs nipoduieit Bnaxknoctn Q(P) mo m3Mepenusm 30HaupoBinnka MTB3A-
'Sl Bo «BnakHOCTHBIX» KaHaigax (B auamazonHe 183.311'Tm) MTB3A-T'SI mpumeHnsscs Meron
MHOXXECTBEHHOW JMHEWHOH perpeccun. OtpaboTka MeToJa M KOHTPOJb  PE3YJIbTaTOB
BoccTanoBieHuss Q(P) OCYIIECTBIISUIUCH C UCTIOIB30BAHUEM JTAHHBIX O0BEKTUBHOTO aHAJIM3a MOJICH
TEMIepaTypbl M BIQKHOCTH. Pe3ynbTaThl 3KCIEPUMEHTOB IO ompeaeiacHuo Q(P) Ha OCHOBeE
MozeNbHBIX n3MepeHnii MTB3A-I"S 61u3ku K aHATOTHYHBIM 3apYOSKHBIM OIICHKaM. Y CTaHOBJICHA
BO3MOXHOCTh mostyueHust omeHok Q(p) B cmoe 1000-400rlla co cpeaHel OTHOCHUTEIbHOU
norpenrHocThio He Xxyke 20 % (pu ypoBHe wuHCTpymeHTanbHOro myma 1.5K). PesymbraTs
IKCIEPUMEHTOB 10 onpeaencHuio Q(P) Ha ocHoBe peanbHbIX n3Mepennit MTB3A-I'S moka3biBatoT
0oJtee BBICOKYIO TOrpeInHocTh orieHnBanus Q(p) — mo 30 Y% Ha BogHON MOBEPXHOCTHIO M 10 46 %
HaJl CylIeH.

Boccranosnenue mpu3eMHON TeMmmepaTyphl BO3/yXa HaJl OBEPXHOCTHIO CYIIM IO JAHHBIM
MTB3A-I'{l 6pu10 BHIMOTHEHO /I 00J1acTel, XapaKTEPU3YIOIINXCSI MUHUMAIBHBIM COJIEPIKaHHEM
Binaru (paiion nmycteiHu Caxapa, OTCYTCTBHE 00JaKOB) C MPUMEHEHUEM JIMHEHHOW PerpecCHOHHOM
Mozenu. B kadecTBe MpeaMKTOPOB MCMOIB30BAIMCH 3HAaYeHUs 1,, U3MEpeHHbIe B KaHamax 18.7H,
23.8V, 36.7V, 91.65V (H1 V — ropu3oHTanbHas ¥ BEPTHKAJIbHAsS MOJSPU3AIMUA COOTBETCTBEHHO).
CoracHo pe3yibraTaMm dKCIEPUMEHTOB M0 00paboTke peanbHbIX maHHbix MTB3A-T'S (17, 18, 19
mapta 2010r.) cpemHekBagpaTHUYecKas MOTPEIIHOCTh ompeneneHus 1, cocrasiser okono 3.0K
(mpu cpaBHEHHH C pe3yJbTaTaMH OOBEKTHBHOTO aHaim3a Tosed 7, U y[AajJeHUH CHCTEMAaTHUECKIX
CMEIICHHI).

Numerical experiments for the CO , and CH, retrieval from the
GOSAT/TANSO data

Romanov S.(svr_home@mail.fy Payan S, Camy-Peyret G, Uspensky A
'Universite Pierre et Marie Curie, LPMAA, 4 placesdieu, 75252, Paris, France
“Scientific and Research Center “Planeta”, RoshydetnMoscow, Russia

The thermal and near infrared sensor for carborerebton (TANSO) on board the
greenhouse gases observing satellite (GOSAT) opensopportunities for detecting the space and
time variations of atmospheric carbon dioxide anethane concentrations. The capabilities to
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retrieve atmospheric column-averaged.@Ad CH mixing ratios from satellite measurements is of
major importance in the context of global climatearcge studies, due to the sparse network of
ground-based observations.

The physical retrieval method is applied to the,Camd CH total column from the
GOSAT/TANSO measurements of outgoing radiationhi TIR. An information content analysis
of the measurements has been performed for thetisgleof an optimal subset of channels. The
retrieval scheme based on clear sky data has beglemented for the Nothern Europe region in
spring 2010. The method has been validated agdestcollocated ground-based or balloon
measurements.

UccnepoBaHMe OMHaAMMKM TepMOKapCTOBbIX o3ep 3anagHow Cubupm,
OCHOBaHHOE Ha CNYTHMKOBbLIX PaAWOSIOKALMOHHbLIX AAHHbIX

Banak J1.A.12 (liubava badak@mail.Jubo6sines JI.I1.2 (adm@niersc.spb.yu

YPoccuiickuii 20Cy0apcmeennblil 2uopomemeoponouieckuil yuuseepcumem, Marooxmunckuii np. 98, 195196
Canxm-Ilemepoype, Poccus
2H® " Meacoynapoonsiii yenmp no okpysrcaroueti cpede u OucmanyuoHHoMmy 30nouposanuio um. Hancena", 14-
as wnust BO 7, 0¢p. 49, 199034 anxm-Ilemepbype, Poccusi

HccnenoBanne TUHAMUKHA TEPMOKApCTOBBIX 03ep Obuto mpoBereHo mo aanHeiM ENVISAT
ASAR Wide Swath Modenfpoctpancrsennoe paspemeare 75M) ¢ 2003mo 2009roa s AByX
TECTOBBIX YYaCTKOB Ha TeppuTOopun 3anaanoi Cubupu: noiayoctposa SIMan u 0KoJIo moc. Y peHroi.
Bce nannbie ObUTH KaTMOpPOBaHbI, TEOKOIUPOBAHKI U KiIacCU(UIIMPOBaHbI. B Xoe kinaccudukamm
TEPMOKApCTOBBIE 03€pa ObUIM paclo3HaHbl Ha KOCMHYECKMX CHHUMKax. OToOpakeHa TUHAMMKa
TEPMOKApCTOBBIX 03€p C IOMOUIbIO HAJOXKEHUS Jpyr Ha Jpyra map KJIacCU(QpUIHUPOBAHHBIX
M300pakeHU pa3HbIX JeT.

[Tomy4yeHHble pe3ynbTaThl MOKA3alM, YTO IUIOLIAJM TEPMOKAPCTOBBIX O3€p Ha IOJyOCTPOBE
SIMan Kak YBEJIMYMBAJIUCh, TaK M YMEHBIIAIMCh B TEUYCHHE MCCIEJOBAHHOIO MEPUONA, HO
npeoOiasan MpoLecc YMEHbLIEHHs IUIOMIAA TEPMOKapcTOBBIX 03ep. Pasmep o3ep Ha BTOpOM
TECTOBOM y4acTKe (OKOJO MOC. YPEHroid) CIUIIKOM Mall, JJIsl TOTO, YTOObI MOTJIM OBITh CJCTaHbI
KaKHe-IM0O BBIBOJIbI, IMOJTOMY JJISl HCCIEAOBaHMS 3TOM TEPPUTOPHM CIENyeT HCIOIb30BaTh
KOCMHMYECKHE CHUMKH 0oJjiee BBICOKOTO paspereHusi, Hanpumep, nanasie ENVISAT ASAR Image
Mode (ipoctpancTBentoe pasperirenue 30 m).

Investigation of thermokarst lake dynamics in the Western Siberia Based
on radar data

Badak L.AM?(liubava_badak@mail.juBobylev L.P*
'Russian State Hydrometeorological University, Mitatinsky pr. 98, Russia, 195196 St. Petersburgsigtus
’Nansen International Environmental and Remote Sgri@entre, Vasilievsky Island, 14th Line7, offiée 4
199034 St.Petersburg, Russia

Studying of thermokarst lake dynamics was madeherbisis of series of ENVISAT ASAR
Wide Swath Mode images (spatial resolution 75 rajnfr2003 till 2009 for two test sites in the
Western Siberia: at Yamal peninsula and near Uietayan. All of data sets were calibrated,
geocoded and classified. Thermokarst lakes weeztist in the satellite images in the course of the
classification. Thermokarst lake dynamics was medpipg overlapping of pairs of the classified
images for different years.

The results showed that thermokarst lake areasambaY peninsula both increased and
decreased for the examined period but the prodelsk® area decreasing was prevalent. The size
of the lakes at second test site (near Urengo) @tyoo small to make conclusions so it should be
used higher resolution data like ENVISAT ASAR Imalyode (spatial resolution 30m) for
investigation of this territory.
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MposiBNeHuss MakpoTypOyneHTHOCTU B U3MEPEHUsIX CeTU CNyTHUKOBOro
MOHUTOPUHra

Xyropos B.E. (pri870@yandex.fu

Kaszancxuii (Ipusonsicckuit) pedepanvhuiil ynusepcumem, Kpemnescras 18, 42000&. Kaszanw, Poccust

HccnenoBanust Me3oMacmTaOHOW U JTOKAIBHOW aTMOC(HEPHOW TUHAMUKH SIBJISIETCS OJTHON M3
BOXHEHIINX COBPEMEHHBIX HAyYHBIX 3adad. ATMoc(hepHBbIC MPOIECCHl ITOr0 TUIA OKAa3bIBAIOT
BJIUSIHUE M Ha PAcIpOCTpaHEHHE 3JIEKTPOMArHUTHBIX BOJIH. [loaTOMy 3amada OLIEHKH BIMSIHUA
MakpOTypOYJIIEHTHOCTH MOXET OBITh pEIIeHa NP H3MEPECHUSX Ha CIEHUATH3UPOBAHHON CETH
MPUEMHUKOB  CITYTHUKOBBIX HaBuranumoHHbIX cucteM GPSEPJIOHACC, pa3sHeceHHBIX Ha
PACCTOSIHUSL OT HECKOJIBKUX COTEH METPOB J0 HECKOJIbKUX KHUJIOMETPOB.

[lo naHHBIM, MOJYYEHHBIM C TOMOIIBIO CETH MPHUEMHHKOB, PACCUMTAHBI CTPYKTYPHbIE
¢byHkuun TporocepHOi 3aJepiKKU paguoBosiH. HaiiieHbl mokasaTenu CTEeNeHH CTPYKTYypHOU
GbyHKIMHM, W3MEHSIONIMECS BO BpPEMEHU 3a wHccienyembrid mepuon B mpeaenax 0.6—0.8. Pocr
CTPYKTYpHOU (DYHKIIMHU C PACCTOSHHEM CBHUICTEIHLCTBYET O TOM, YTO B HCCIEAyeMOW o0nactu
MPOCTPAHCTBEHHBIX ~ MAacIITabOB  MPUCYTCTBYIOT  atMocepHble  (IyKTyaruu, JIaroliue
CYUISCTBEHHBIH BKIAJ B JUCHEPCHIO AaTMOCPEPHBIX IMapamMeTpoB H, COOTBETCTBEHHO,
TpornocepHbIX 3a/1ePKEeK PaAHOCUTHAIIOB.

Pabora BeImomHEeHAa TIpu moaAepkke DenepanbHO IeneBod mporpaMMbl «HaydHble W Hay9HO-

Mearornyeckue Kaapbl WHHOBanuoHHOW Poccum» Ha 2009-2013roapr (I'ocyaapcTBEHHBINH KOHTpPAKT
Ne [1162).
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CEKUUA 2. "OANCTAHLUNOHHOE 30HOUPOBAHUE ATMOCO®EPDI n
NOACTUNAIOLLEA MNOBEPXHOCTU B PA3JIMYHbLIX OBJIACTAX
CMNEKTPA"
Mpeacepatens: npod. KO.M. Tumocpee (CI16ly, Cri6)
Conpenceparenu: g.d.-Mm.H. B.H. ApedbeB (M3M, O6HUHCK), 4.dp-m.H. .. Wykunn (IO,
Chno), ao.d-m.H. B.I'. Kyty3a (MP3 PAH, Mocksa), 4.d-M.H.
A.B. Tpouukun (HNP®U, H.-Hosropoga), o.d-m.H. B.B. YeH (KPCY,
Buwkek, Knprusms), Dr. Brent N. Holben (Goddard Space Flight Center,
USA), Prof. William L. Smith (Hampton University, USA)

SESSION 2. "REMOTE SENSING OF ATMOSPHERE AND UNDERL YING SURFACE IN
DIFFERENT SPECTRAL RANGES"

Chairman: Prof. Yu.M. Timofeyev (SPbSU, Saint-Petersburg)

Co-chairmen: Prof. V.N. Arefyev (SPA "Typhoon", Obninsk), Prof. G.G. Shchukin (MGO,
SPb), Prof. B.G. Kutuza (IRE RAS, Moscow), Prof. A.A. Troitsky (RRI, N.-
Novgorod), Prof. B.B. Chen (KKPCY, Bishkek, Kyrgyzstan), Dr. B.N. Holben
(Goddard Space Flight Center, USA), Prof. W.L. Smith (Hampton University,
USA)

Bapuauum copepxaHusa okcuaa yrnepoaa B atMocdepHoM Tonuie
ueHTpanbHon 4actu EBpasun

Apedses B.H.}, Kamun ®.B.%, Cusos HI.! (las@typhoon.obninsk.yy Ymmsk JLB.,

Cunsixos B.I1.2 (Sinvalery@yandex.ju
YHITO «T avighyn», yn. Ilo6eodwvr 4, 24903806nunck, Poccust
2Kupeusckuii nayuonansmoiti ynusepcumen, yi. Manaca 101, 72003%Fuwxex, Kupeuzcman

[IpencraBieHsl pe3ynbTaThl H3MepeHuid conepxkanus CO B Tomme atMochepsl, MOTydCHHbBIE
Ha ctaHnuu MoHuTopuHra «lcchik-Kyms» (423720" N, 765908" E, 1650v Hang ypoBHEM MODSI)
METOZOM COJHEYHOW MOJIEKYISIPHO-a0COPOITMOHHON CHEKTPOCKOMHUH. Ammaparypa, METOIUKH
WU3MEPEHUH 1 00pabOTKH MOJYYCHHBIX JaHHBIX MPUBEICHBI B [1].

AHanu3 CpeaHuX MeECSYHBIX 3HaueHuM conaepxkanuss CO Tmoka3an HAIUYHUE CE30HHBIX
BapHaIyii, MAKCHMYMbl I MUHUMYMBI KOTOPBIX, O0YCJIOBIIEHHBIC BHYTPUTOIOBBIMH U3MEHEHUSIMH
HUCTOYHUKOB B cToKOB CO, mpuxonarcs Ha (eBpasib U CEHTAOPh. AMIUTATYIBI CE30HHBIX BapHAIIHi
cocraBuwiu (55 £ 10) % or cpennero 3nauenusi (108.84 £ 5) ppbsa rox. Cpennsisi romosas
BennunHa KoHmentpanuu CO 3a Bpems usmepenuit (C 07.2004mo 09.2008r.) ymeHbInuIach Ha
~ 7 %llokazarens nuHeitHOTO TpeHaa cocrasui — 1.4 %g rog.

Jns mporHo3a M3MEHEHH CPEeIHEro MECSYHOTo 3HaueHus koHueHtpauuun CO mpuBoguTCcs
MOJIeTIb, KOTOPasi BKJIIOYAET JTMHEHHBIN TPEH] 1 COCTaBHBIC KoneOaHus. [[poBeieHO comocTaBieHne
pe3yiabTaToB U3MepeHuit Coaepskanusi CO B Tomrie arMoc(epsl ¢ JaHHBIMHU MPU3EMHBIX H3MEPEHUH
CO nHa apyrux CTaHIUMSIX MOHUTOpWHTA artmoctepsl. s cpaBHEHMId BBIOpaHBI CTaHIUU C
COBIIAJIAIONIMM BpEMEHEM HaOIOJeHUI M pacloNOXKEeHHbIE Ha MIMpOTaX, OMU3KUX K IIMPOTE
ctaHuu MoHuTOpuHra «Mcceik-Kymnb». JIMHEeWHbI TpeHJ Ha BCEX CTAHIUSAX OTPULIATEIbHBIH.
XapaKkTeprUCTUKH CE30HHBIX Bapualluii MPaKTUYECKH COBMAJIAl0T, BCE OCHOBHBIE XapaKTEPUCTUKU U
TEHJICHIIUM U3MEHYMBOCTH KoHUeHTpanuu CO Ha Bcex CTaHUUAX YJIOBJIETBOPUTEIHLHO
COTJIaCYIOTCSI.

Pabota BeimonHeHa pu puHancosoit moggepkke PODU (mpoekt 10-05-00356z).

1. Apedses B.H., Kammn @.B., Cemenor B.K. Pe3ynbTathl KCIiepuMEHTAIBHBIX UCCICIOBAHUN PaHAIIOHHO-
AKTUBHBIX COCTABJIIONINX aTMOC(eps B IieHTpe EBpasuu. B kH.: [ 1006anbHblie usmeneHuss Kiumama u ux
nocnedcmeust st Poccuu. Pen. I'.C. Tomurpig, FO.A. Uspasns. M.: 2002, 212222,

48



Variations of carbon monoxide in the atmosphe ric depth over the central
territory of Eurasia

Arefev V.N.}, Kashin F.\4, Sizov N.t. (las@typhoon.obninsk.yupenek L.B,

Sinyakov V.P
'RPA ‘Typhoon”, 4 Pobedy Str., 2490380bninsk KalRggion, Russia
2Kyrghyz National University, 101 Manas Str., 720@38hskek, Kyrghyzstan

The measurement results of CO content in the athesgpdepth obtained at the Issyk Kul
monitoring station (42°37, 20"N, 76°59 08"E, 166@&bove the sea level) with the solar molecular-
absorption spectroscopy method are presented. mbgumentation, measurement and data
processing methods are shown in [1].

The analysis of mean monthly contents has showrexistence of seasonal variations, the
maximum and minimal values of which (in February éeptember) are caused by intraannual
changes in CO sources and sinks. The amplitudesasfonal CO variations made (55 £ 10) % of a
mean total value (108.84 £5) ppb per year. An ayerannual concentration of CO for the
measurement period (since 07.2004 to 09.2008) deedeby about 7%. The linear trend index was
— 1.4 % per year.

For forecasting the changes of CO mean monthly exanations a model comprising the
linear trend and variations components is givere T® content measurement results obtained in
the atmospheric depth were compared with the datgonnd-based measurements made at other
atmospheric monitoring stations. For comparisonsthéons with coinciding in time measurements
located at the latitudes close to that of the Idsyk atmospheric monitoring station were chosen.
The linear trend at all the stations was negatiVlee characteristics of seasonal variations
practically coincide, all the basis characteristiosl tendencies of CO concentration variability are
in a satisfactory agreement at all the stations.

The work was done under financial support of thesdfan Foundation for Basic Research (RFFI)
(Project No. 10-05-00358)

1. Arefev V.N., Kashin F.V., Semenov V.K. The udis of experimental studies of radiatively-active

atmospheric constituents for the center of Eurdsibook:Global changes of climate and their
consequences for Russkad. Golitsyn G.S., and Israel Yu.A. Moscow; 20R22-222.

O6bwee copepxaHue okucu yrnepopa B atmocdepe MockBbl U ee
OKpPEeCTHOCTEeM NO AaHHbIM Ha3eMHbIX U CNYTHUKOBbLIX M3MEPEeHUW BO BpeMms
npupoAaHbIX noxapoB netom 2010 r.,, oueHKa aMUccun

doxeera E.B.! (efokeeva@ifaran.juPaxurun B.C.}, Cadponos A.H.%, FOpramos JI.H.?

(yurganov@umbc.edul'peuxo EJ.Y, lymcknit P.A.*
YWnemumym @usuxu ammocpepor un. A.M.O6yxosa PAH, ITeisicesckuii nep. 3, 11901 Mocksa, Poccus
2Joint Center for Earth Systems Technology, Unitersfi Maryland, Baltimore County, Baltimore, MD, NS

Pabota mocBsIeHa W3YYEHUIO OKCTpEeMalbHOrO 3arps3HeHust armocdepsl Llentpa
EBponeiickoii Tepputopun Poccuu okuchio yriiepoaa Bo Bpems moxapos siera 2010r. AHoMansHO
xapkast moroga yieroM 2010r. BcieacTBue OMOKUPYIOIIET0 aHTULMKIOHA BbI3BAJA JITUTEIHHYIO
3acyXy M TI0KapooMacHyl0 OOCTaHOBKY BO BTOpPOW IIOJIOBUHE HIONS UM BO3HUKHOBEHHE
MHOTOYHMCIICHHBIX OYaroB MPHUPOJIHBIX MOXKapoB. [IpeacTaBiaeHbl pe3ysibTaThl HA3eMHbBIX (CTaHIIUS
Nucturyra ¢usuku armochepsr PAH B mentpe r. MockBbl, cTaHmus HaOMIOIEHUN COCTaBa
armoctepst MI'Y u 3Benuropozckas HayuHast ctannusi — MDA 3HC B 53 kM k 3amaxy ot MoCKBbI)
u crnytHukoBeix (MOPITT, AIRS cnyraukoB Terram Aqua) usmepeHuil o0IIero copepsKaHus u
KOHIIeHTpanuu okucu yriepoaa CO.

B npemmecTByronmii moxkapam IMepHOJ] OTMEYAETCs XOPOIEe COOTBETCTBHE pPE3YNIbTAaTOB
Ha3eMHBIX CIIEKTPOCKONMUYecKnx U opoutanpHbix wu3Mepenuidr MOPITT u  AIRS o6mero
conepxanuss CO. B nepuos HanbombIero 3arpssaenus Bo3ayxa (2.08-9.08.201Qr.) ciyTHUKOBBIC
3HaueHusi oobmero conepxkanus CO BcneacTBHE HHU3KOHM YYBCTBUTEIBHOCTH CITYTHUKOBBIX
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CEHCOPOB K MPU3EMHOMY CJIOI0 CYIIECTBEHHO HWXKE (B 2 pa3a U 0Oosiee) Ha3eMHBIX, U3MEPCHHBIX B
NDA n na 3HC.

[TpocTpaHCTBEHHO-BPEMEHHOE pacIpeesieHUe JIECHBIX U TOP(SHBIX MOXKAPOB IOJIYYEHO C
nomotpio opouTansHbiXx gaHHbBIX MODIS cmytHukoB Terra m Aqua. [IpoBeneHo cpaBHEHHE
nono0HbIX cutyaruii moxapoB 2010 u 2002r., u BbIsiBIeHa MpUYKMHA OoJiee BBICOKUX YPOBHEU
sarpsisHeHus Bo3ayxa B 2010r. IlpumeHeHwe TpaeKTOPHOTO aHauW3a, JACTATM3HUPOBAHHBIX
KOCMHMYECKMX CHUMKOB M MOJENBHBIX PacyeTOB ITO3BOJIUJIO BBIIBUTH PACIONIOXEHUE M BKJIA
TOP(SHBIX TIOXKAPOB B 3arps3HEHUE BO3/1yXa HaJ MOCKOBCKHM MeraroymcoM. [IpuBoasiTest OlieHKH

smuccuit CO OT moxapoB, MOTydYeHHbIE IBYMsI HE3aBUCUMBIMHU CIIOCOOAMHU.
Pabora mognepxana rpantom PODU Nel11-0500305.

Ground-based and satellite CO total column ob  servations over Moscow
and its suburbs during strong forest fires i n central Russia, summer 2010,
emission estimates

Fokeeva E.B., Rakitin V.S., Safronov A.N., Greclikb, Shumsky R.A., Yurganov L.N.*
A.M. Obukhov Institute of Atmospheric Physics RA32hevsky per.3, Moscow, Russia
*Joint Center for Earth System Technology, Uniugref Maryland Baltimore County, Baltimore, MD, USA

The extreme carbon monoxide pollution of atmospléentral part of European territory of
Russia during wildfire period of summer 2010 hasrbstudied. Anomaly hot weather of summer
2010 was due to blocking anticyclone and leadedpormionged drought and fire- dangerous
conditions in second half of July and occurrenceawherous wild fires. The report presents data
from two ground-based grating spectrometers andnwvedispersive IR analyzers in Moscow city
and outskirts (Zvenigorod, 53 km west from the )ciduring strong forest fires at central Russia,
summer 2010. Period July 20—August 20 was charaeteiby very high CO total column and
surface CO concentrations. These data were compar@@ total column measured by space-based
sounders (MOPITT and AIRS).

During the period just before fire activity, data the space-based sounders are very close to
CO total column measured by ground-based gratiegtspmeter. On certain days (2-9 August,
2011) in conditions of strong pyrogenic pollutiogan the surface, CO total columns retrieved from
the data of the space-based sounders were 2-3lgssgethan those obtained from the ground-based
sun-tracking spectrometers. That is due to a vewny densitivity of IR sounders in the boundary
layer.

Space-time distribution of forest and peat fires whudied by the MODIS data of Aqua and
Terra satellites. To comparing of similar situaticof peat fires in 2010 with 2002 the reason of
higher levels of the air pollution in 2010 was eipkd. The trajectory analysis and detailed stgelli
images and model calculations allowed determinivegeat fires location and their impact to air
pollution over Moscow metropolis. The CO wildfirenessions were estimated by two different
methods.

This work was supported by RFBR11-0500305.

Spectroscopic study of methane total column a  mount in the atmosphere
near Saint-Petersburg, Russia

Makarova M.V. (zaits@troll.phys.spbu)riPoberovsky A.V., Osipov S.I., Imhasin H.H.,

Timofeyev Yu.M.
St.Petersburg State University, Faculty of Phydillganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

Methane is one of the most important “greenhousaseg in the Earth’s atmosphere.
Currently, the relative contribution of GHb radiation forcing is of about 20 % [1]. Methgolays
a noticeable role in the atmospheric chemistryhatroposphere, its reactions with OH angda@e
important; in the stratosphere, methane is a saifreBO and hydrogen and a sink of chlorine [2].
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This work presents twenty years observations (32010) of CH total column amount
(TCA) near Saint-Petersburg. Ground-based IR spsmbpic measurements of CHCA are
carried out by Dept. of Atmospheric Physics, S&atersburg State University [3]. Measurement
site is situated in Peterhof (suburb of Saint-Rbierg, about 35 km to the west from the megacity
center), 59.88N, 29.83 E, 20 m asl. Grating IR solar spectrometer (SIR®) spectral resolution
of 0.5 cm' is in operation from 1991.

Fourier spectrometer Bruker IFS125 (spectral re&siuis up to 0.002 cif) started
measurements of IR solar radiation in January 2@9 Total random errors of individual
measurement of CH4 TCA are of 4 % and 1 % for S#8 Bruker IFS125 respectively. ¢H
TCAs retrieved from simultaneous observations ®8S5and Bruker IFS125 have been compared.
Growth rates, seasonal cycles and interannual hiityaof CH4 TCA were estimated for the
measurement period. Mean annual cycle of CH4 (wuthplitude ~ 34 %) has maximum in
December—January and minimum in June—August. Theacter of Ci TCA annual variations for
individual years may differ significantly from meamnual cycle. Comparisons with literature and
NDACC data are given to confirm the results. Resolt the study can be useful for climatic
tendency analysis in the Northern European region.

Investigations were supported by the Ministry oLiEation and Science of Russian Federation in the
frame of Federal special-purpose program “Scientfind Educational Manpower of Innovative Russia”
(contracts No P969 of 27.05.2010 and No 16.7400uB0Oof 31.08.2010) and by St.Petersburg State
University (research projects 11.31.547.2010 and7128.2011).

We take this opportunity to thank NDACC network foroviding CH, TCA data and Dr. James
Hannigan from the University of Denver for providithe SFIT2 program and advice.

1. IPCC Fourth Assessment Report (AR4) “Climataiizje 2007”, Working Group | Report “The Physical

Science Basis”, http://www.ipcc.ch/pdf/assessmepbrt/ ar4/wgl/ar4-wgl-chapter2.pdf.

2. Scales and Global Changes: Spatial and Temparability in Biospheric and Geospheric Processss by
T. Rosswall, R.G. Woodmansee, and P.G. Rissereiisfic Committee on Problems of Environment,
Wiley, 1988).

3. Makarova M. V., A.V. Poberovskii, K.N. Visheimratand A.V. Polyakov. Time Variability of the Tdta
Methane Content in the Atmosphere over the Vicioitpt. Petersburdzv., Atm. Oceanic Physic3009,45,
6, 723-730.

4. Poberovskii A.V., M.V. Makarova, A.V. Rakitint al. Variability of the Total Column Amounts ofi€late

Influencing Gases Obtained from Ground-Based HighdRution Spectroscopic Measuremebisklady
Earth Sciences2010,432, Part 1, 656-658.

O HOBOM MeToAe BOCCTAHOBIIEHUSI UHTerpanbHoro copgepxaHua NO, B
norpaHUYHOM crioe aTmoccepbl U ero Ucnonb3oBaHMe Ha CeTU CTaHLUUM
MDA PAH

Hsanos B.A. (victor.ivanov@list.r), Enoxos A.C., ITocteuisakos O.B.
Hucmumym @usuxu ammocghepvr um. A.M.O6yxoea PAH, [Tviocesckuti nep. 3, 11901 Mocksa, Poccus

Pazpaboran HOBBIM MeTOn BoccTaHOBieHHs conaepxkaHuss NO, B mOrpaHUYHOM ClIO€
atMochepsl. MeToJl UCHONB3YeT M3MEPEHHsI PACCEeSHHOTO B 3€HUTE COJNHEYHOTO HW3IIyUeHUs U
WHpOpMaIUIO O BHICOTE TOTPaHWYHOrO cjos armocdepsl. CymmapHas ommuOKa MeToja
ouenuBaercs B 15-25 %, kak 1 ciydast CIIONTHOM 001acTH, Tak U JUIst sicHoro Heba. CymMMapHas
omuOKa METO/Ja CKJIAJbIBacTCI U3 OMMOOK W3MepeHusl HakJIoHHOTO conaepxkanus NOy,
BoccTaHOBJIeHUs cTpatocdepHoro coaepkanuss NO, u pacyéra mocaoiHOM BO3AYIITHOW MacCHI.

Haunnas ¢ 2008roza, pa3paboTaHHBIN METOJ] MCIIONB3YeTCs HA CETHU CTAaHIMK HaOJIOACHUN
N®DA PAH. Ceth cOCTOUT U3 YEThIpEX CTaHIMK HaOmoAeHu. OHM pacoIOKEHbI B 3BEHUTOPOIE
(50 km 3amagnee MockBsl), B 1ByX Toukax MockBel U B MuHcke (PecyOnmka benapycs). Taxoke
HU3MEPEHUsT TMPOBOJATCS B OIKcmeauiusx Barona-imaboparopun TROICA (TRanscontinental
Observations Into the Chemistry of the Atmosphere).
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Kparko mpencraBiieHbl 3aKOHOMEPHOCTH NPOCTPAHCTBEHHO-BPEMEHHON H3MEHUYHMBOCTH
conepkanns NO,, momydeHHbIE IO JaHHBIM CETH HaOIIOACH!H, BKIIOYast IIEPHUO]T JIECHBIX MOXKAPOB
u skcriepuMenTsl TROICA.

A new method for retrieval of NO , integral column in atmosphere
boundary layer and its application at Russian DOAS network

lvanov V.A., Elokhov A.S., Postylyakov O.V.
A.M. Obukhov Institute of Atmospheric Physics RA2hevsky per.3, Moscow, Russia

To obtain NQ vertical column in the atmosphere boundary laydsl() a new method was
developed. It is based on measurements of specifisular radiation scattered in the zenith and
ABL height inferred from an atmospheric dynamic mlod he method and background of the error
analysis will be discussed. The total error isneated as 1525 % for cloudless and overcast
conditions. It includes error components relatechemsurements of the slant column, to estimation
of the stratospheric NCOcontent, and to the cloud optical depth, the clmmland bottom height,
the surface albedo et al. which are used for agsnealculations.

Since 2008 the method has been used at a DOASvahseal network of Obukhov IAPh
which includes instruments mounted at Zvenigorodgbbw Region), at two points in Moscow, at
Minsk (Republic of Belarus), and an instrument uaséd’ Ranscontinental Observations Into the
Chemistry of the Atmosphere (TROICA) train expeniise

The principal features of the NQlistribution obtained at the network, including sRian
summer 2010 forest fires and TROICA experimentl, ngl shortly presented.

O HOBOM MeTOoAe BOCCTAaHOBIIEHMSI BepTuUKanbHoro pacnpegeneHusa NO, B
aTmocchepe B YyCNOBMUSIX aHTPOMOreHHOro 3arpsi3HeHUS1 MO CyMepeyYHbIM
HabnaeHUaAM

[Mocteisikor O.B. (0leg.postylyakov@agmail.comEnoxos A.C., UBanos B.A., I'py3nes A.H.
Hucmumym ¢gusuxu ammocpepor um. A.M.Obyxoea PAH, Ivixcesckuit nep. 3, 11901 Mocksa, Poccust

CriekTpanbHble H3MEpPEHUs PACCESIHHOIO B 3E€HHUTE COJIHEYHOTO W3IY4YeHHs B BUAUMOMN
o0JacTh CHEeKTpa B TMEPUOJ CYMEPEK HCIONB3YIOTCS JJsi ONpPENelICHHUs BEePTHKAIBHOTO
pacnpenenenus NO, B ctparochepe. B dhonoBbIX ycnoBusix coaepxkanue NO, B Tponocdepe mano,
M3-32 Yero OHO HE3HAYMTENIbHO CKAa3bIBACTCS Ha OIpPENeICHUH CTPAaTOCHEpHOro COACpPIKAHUS
npuMmecu. OfHaKO, U3MEPEHHs, BBIMOJIHSAEMbIE B TOPOJICKMX YCJIOBMSIX, MOJBEPKEHbI BIHSHHUIO
ITIOBBIIIICHHBIX CO,Z[ep)KaHI/Iﬁ IIPpUMCCH.

PaccmarpuBaetcs HoBbIN anroputm onpeneneHus npoduis NO, kak B cTparocdepe, Tak U B
Tponocq)epe B 3arpsA3HCHHBIX YCJIOBUAX. PaCCManI/IBaeTC}I HUCIIOJIB30BAaHUEC HAaHHBIX HCCKOJIBKHX
MIYHKTOB HaOJIO/ICHUS B Mpe/esax OJHOI0 METraroJiica, a Takke BO3MOKHOCTH YIYYIIUTh aHAIIN3
OH_II/I6OK U BaJMAallUKO JaHHBIX B 3J3TOM ClIy4dac. HpI/IBOI[HTCﬁ NpUMEPBI  UCITIOJIB30BaHUA
MPEJIOKEHHOT0 METOo/Ia Ui aHallu3a JaHHBIX B TPEX TOUKaX HaOJIOJEHHS B MOCKOBCKOM PETHOHE
1 B MuHCKe.

A new method for retrieval of NO , vertical distribution in atmosphere in
polluted areas using twilight observations

Postylyakov O.V. (oleg.postylyakov@gmail.chrilokhov A.S., Ivanov V.A., Gruzdev A.N.
A.M. Obukhov Institute of Atmospheric Physics RA2hevsky per.3, Moscow, Russia

Spectral measurements of scattered in the zengh aiation during twilight are performed
for retrieval of the vertical distribution of NOn the stratosphere. The background tropospheric
NO2 content insignificantly influences on stratospty NO, retrieval errors in view of its
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smallness. However, the zenith observations peddrim urban areas are often affected by
enhanced N@content.

A new algorithm of NQ@ retrieval in both stratosphere and tropospherg@diuted areas is
presented. The use of data from several obsenatoints in one urban region, ensemble,NO
retrieval, and opportunities to improve error asayand data internal validation in such a case are
discussed also. Examples of the application ofptloposed method to observations at three points
in Moscow region and one point in Minsk (RepubliBelarus) will be shown.

CpaBHeHUsA Ha3eMHbIX U CMYTHUKOBbLIX U3MEPEeHUN BepTUKaNbHOro
cofepXaHusa ABYOKUMCU a3oTa B panoHe CaHkT-leTepOypra

Honos J1.B. (ionov@troll.phys.spbu.juKmeseukas M.A., I[To6epockuii A.B., Tumodees F0.M.
Canxm-Ilemepbypeckuii 2ocyoapcmeentulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

[IpencraBieHsl pe3yiabTaThl PETYISPHBIX HA3EMHBIX CIIEKTPOCKONMYECKUX H3MEPEHUN
oomero conxepxkanusi (OC) NO,, BwmonHeHHbix B paiione Cankr-IlerepOypra (Ilereprod,
29.82°.1. / 59.88°.111.) pa3nuYHBIMUA METOIaMHU:

— HM3MEPEHUS PacCeSTHHOTO BUANMOIO COJTHEUHOT0 M3y4eHus B 3eHHUT (428-515uM) ¢

MIOMOIIIBI0 ABTOMATH3UPOBAHHOTO CIieKTpajabHOro komiuiekca “KCBY” (paspemicaue
~ 1.3um) B 2004-2010rT.; ¥ C TOMOII[BIO ABTOMATHYECKOTO CIIEKTPOMETPA BBICOKOTO
paspemieaus OceanOptics HR400p43pemienue ~ 0.6am) B8 2008-2011 rr.;

— HW3MepeHus NPSIMOro coaHeuHoro uznydenus B MK-obmactu cekTpa ¢ HOMOIIbIO
CIIEKTPOMETPa BHICOKOTo paspereHus Bruker-IFS125 funns ~ 2915cm ™, paspemenue
~0.0025cm™) B 2009-2011rr.

Pe3ynpTaThl pa3aMuYHBIX HA3€MHBIX H3MEPEHHUIl COMOCTAaBIEHBI MEXIY COOOW, a Takke C
JAaHHBIMU CIYTHUKOBBIX MPUOOPOB, YCTAHOBJICHHBIX Ha OKOJIOMOJSPHBIX COJHEYHO-CUHXPOHHBIX
opourax — ERS-2 GOME, Envisat SCIAMACHY, Aura OMI, EPS-Ngg GOME-2.
Hcnonb3yemble  NaHHBIE  HAa3eMHBIX M CIIyTHUKOBBIX  W3MEPEHHIHl  JEMOHCTPUPYIOT
YIOBJICTBOPUTEIBHOE COTJIACHE, KAUYECTBEHHO M KOJIMYECTBEHHO BOCHPOHM3BOJIS CE30HHBIM X0
ctparochepnoro coxaepxkanus NO,. Kpome Toro, B pabore wuccieqoBaHbl BO3MOXKHOCTH
JeTeKTUPOBAHMS TMOBBIMICHHBIX TponocepHbix conepxanuii NO,, Habmonaembix BOMM3u CaHKT-
[leTepOypra: BBIMOJHEHBI pacueThl YCPEAHSIOMINX SAep paccMaTpUBAEMbIX METOJIOB M3MEPEHHH,
MPOBEICHBI COMTOCTABIICHHS PE3YJIbTaTOB U3MepeHni Brukerc naHHbIMU CITyTHUKOBBIX M Ha3€MHBIX
mmepernit  TponochepHoro NO,. AHaIM3UPYIOTCS BO3MOXHBIC TMPUYMHBI  HAOJIOTAEMBIX
paccoriacoBaHHi.

Paborta BemonmHena mpu mnogaepxkke DexepanbHOil HeneBoi mporpammbl “HayduHble W HaydHO-

MeIarorndeckre Kaiapsl HHHOBAIMOHHOM Poccun” (rockontpakt Ne I1969 or 27.05.2010 HUP CIIBI'Y
Ne 11.37.28.2011.

Comparison of ground-based and satellite measu rements of NO , vertical
columns at St. Petersburg

lonov D.V. (ionov@troll.phys.spbu.yuKshevetskayd.A., Poberovskw.V., Timofeyev YM.
St.Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 19880&sia

The results of regular ground-based spectroscomasnorements of NOvertical columns
nearby St.Petersburg (Petergof, 29.82° E / 59.8§8B\different methods are presented. These
measurements are following:

— zenith-sky scattered visible solar radiation measants (428515 nm) by means of
moderate-resolution automatic spectrometer “KSVUY"1(3 nm spectral resolution) in
2004-2010; and commercial automatic high-resolution speweter OceanOptics HR4000
(~0.6 nm spectral resolution) in 26€811;
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— direct IR solar radiation measurements by meankigi-resolution FTIR spectrometer
Bruker-IFS125 (N@line ~ 2915 cnt, spectral resolution ~ 0.0025 @jrin 2009-2011.

The results of different ground-based measurementypared to each other, as well as with
the data of satellite instruments onboard of suresyonous orbits — ERS-2 GOME, Envisat
SCIAMACHY, Aura OMI, EPS-MetOp GOME-2. Consideredtd of correlative ground-based and
satellite measurements demonstrate reasonable nagmgereproducing both qualitatively and
guantitatively the seasonal variation of stratosighO, columns. Besides, the study investigates
capabilities to detect the increased tropospher@, Molumns observed in the vicinity of
St.Petersburg city: the averaging kernels of usedsurements are calculated, the FTIR (Bruker)
measurement results are compared to the data elliteaand ground-based measurements of
tropospheric N@ The possible reasons for the observed discrepanecgliscussed.

The work was supported by the Ministry of Educationd Science of Russian Federation in the frame
of Federal special-purpose program “Scientific &udicational Manpower of Innovative Russia” (cortrac
Ne P969, 27.05.2010) and by St.Petersburg State thitiygresearch project 11.37.28.2011).

N3mepeHus obGuero cogepxaHusa HF CNeKTPOCKONUYECKUM MeTOAOM:
conocTaBrieHMe pe3ynbTaToB Ha3eMHbIX U CNYTHUKOBbLIX U3MEPEeHUn U
Ce30HHble Bapuauuu

IMomsxos A.B.' (polyakov@troll.phys.spbu.juTumodees F0.M.*, IToGeposckuii A.B.,
Stroskuna M.C.Y, Walker K.A? (kwalker@atmosp.physics.utorontd.ca
YCankm-Iemep6ypackuii 2ocydapcmeennviii ynusepcumem, gus. pax-m, Yivanosckas 1, 198504Cankm-

Ilemepobype-Ilempoodsopey, Poccus
’Department of Physics, University of Toronto, 60G&orge Street, Toronto, Ontario M5S 1A7, Canada

Ha ocHoOBe Ha3eMHBIX U3MEPEHHI MPSIMOTO COTHEYHOTO M3ydeHus mpudopom bprokep S-125
B TeueHue roxa — ¢ anpens 2009no anpens 2010r. B Ilereprode (BOam3u Cankt-IlerepOypra,
Poccust) monmyuensl 3uaueHus obiero coxaepkanus (OC) HF. Jlns oOpareHust pagudanMOHHBIX
JAHHBIX HCIOJBb30BAJICS HW3BECTHBIM KoMmmbloTepHBI kon SFIT-2  (Zephyr-2). Cayuaiinbie
MOTPENTHOCTH  W3MepeHnit coctaBuianm 1-5 %, a cucremarnueckas morpemHocth 5-10 %.
ComnocraBnenne HazeMHbIX u3Mepenuit CIIOI'Y ¢ manHbiMH cnyTHUKOBBIX u3Mepenuit OC HF
(mpubop ACE-FTS) moka3amo Xopoliee KOJHYECCTBEHHOE COIJIaCHe pPe3yJIbTaTOB JUIS BCETO
nepuona HabmoaeHuid. CpenHue 3HaueHUs U cpeaHekBaaparnyeckue Bapuanun OC HF o Hammm
Ha3eMHBIM U CITyTHHUKOBBIM u3MepeHnsiMm ACE-FTSB TeueHue uccieayeMoro nepruoaa CoCTaBIISIOT
1.77-16°u 1.80-16° cm? (pazuuma 1.5 %)u 211 18 %,CO0TBETCTBEHHO.

Cesonnsiii xoq OC HF B Ileteprode xapakrepusyercs HannuneM Muanmyma OC HF netom u
MakCUMyMa 3UMOW—paHHel BecHOW M oueHb OnM30K K mnoxydeHHoMmy Ha cranuuu NDACC
HarestuapacmnonoxeHHO#M MpUMEpPHO Ha TOU e IIHPOTE.

B pabore ucmons3oBaiuck maHuble, npenoctasiennsie Network for the Detection of Atmospheric
Composition Change (NDACG)cBoboanom mocryme (cum. http://www.ndacc.org).

PaGora BemonHena mnpu mnoxamepkke @OLIT "Hayunsle u Hay4dHO-TIeAarormyeckue Kaapbl
uHHOBAIMOHHOM Poccun” (rockonrpakt Ne T1969 or 27.05.2010u Ne 16.740.11.0048 HUP CII6I'Y
Ne 11.31.547.201@ 11.37.28.2011.

Spectroscopic measurements of the HF total co lumn amount:
the comparison of ground-based and satellite measurements and
seasonal variations

Polyakov A.V., Timofeyev Yu.M., Poberovsky A.V., Yavkina I.S., Walker K.A.
St.Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

HF total column amounts (TCA) above Petergof (r&nt-Petersburg, Russia) for the period
of April 2009-April 2010 have been obtained using measurementdirett solar radiation by
Bruker S-125 and the retrieval code SFIT-2 (Ze@jyrRandom and systematical measurement
errors are 1-5 and 5-10 %, respectively. Compan$déiF TCA ground-based and satellite (device
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ACE-FTS) measurements demonstrated a good quamitagreement for all the period of
observations. HF TCA means and r.m.s. variatiorslar7-1& cm? and 21 % for ground based
measurements, and 1.80"16m? and 18 % for satellite measurements.

Seasonal behavior of the HF TCA at Peterdof isadtarized by the minimum in summer and
the maximum in winter—early spring and its valuelsse to that at the NDACC station Harestua
situated in the same latitude.

In this work, data given by Network for the Deteatiof Atmospheric Composition Change (NDACC)
for a free access were used (http://www.ndacc.org).

The work was supported by Federal Purposive Prodi@crentific and Educational Personnel of
Innovative Russia” (contracNe P969 from 27.05.2010 anie 16.740.11.0048) and SPbSU Scientific
InvestigationsNe 11.31.547.2010 and 11.37.28.2011.

HaszemHble UK namepeHusa obwmx copgepxaHum OKCMAOB a3oTa B
atmoccepe BO6NM3n CaHkr-lNMeTepOypra

Kmesenkas M.A. (kshevetskaya.marina@agmail.cpifio6eposckuii A.B., Tumodeer 10.M.,
Makaposa M.B., Monos /I.B.

Canxm-Ilemepbypeckuii 2ocyoapcmeennulil yHueepcumem, gus. gpar-m, Yavsnosckas 1, 198504Canxm-
Ilemepobype-Ilempoodsopey, Poccus

[TpuBeneHs! pe3ynbTaThl HA3€MHBIX CIIEKTPOCKONMUYECKHX H3MEPEHUH OOIIUX COoAep:KaHHi
(OC) psma okcumoB aszora: N2O, NO,, NO. Usmepenust crnekrpoB mpsimoro MK comnreunoro
u3MydeHuss Obmu ocymecTBieHsl B nepuoa 1 ampens 2009-12 nexabps 2010r. ¢ momormnisio
CIEKTPaJbHOTO KOMIUIeKca Ha 0aze Dypne-cnekTpomerpa bpykep ¢usmueckoro dakynprera
CIIoI'Y B r.Ilereproge. HWuTepmperauus HM3MEPEHUH  OCYIIECTBIAIACH  MOCPEICTBOM
MEeXIyHapoaHoU nmporpammbl SFIT2.

PaccmoTtpens! norpemoctu onpeaeneaus OC M KayecTBO pelieHus oOpaTHOW 3ajaud Ha
OCHOBE aHaJIM3a CPEIHEKBAAPATHUYECKUX HEBA30K. Kpome TOro, mpoaHaau3upOBaHbl JHEBHBIE U
cezoHHble Bapuanuu OC OKCHIOB a30Ta, a Takke uX B3auMokoppensuuu. IlpoBeaeno
conocrasiieHHe noiaydyeHHbIX OC OKCHIIOB a30Ta ¢ HAa3€MHBIMU W3MEPEHUSMH Ha DPsie CTAHLIMN
cetu NDACC.

PaGora BemonHena mnpu mnoxgmepkke @OUIT "Hayunsle u Hay4dHO-TIeAarormyeckue Kaapbl

uHHOBAIMOHHOM Poccun” (rockonrpakt Ne T1969 or 27.05.2010u Ne 16.740.11.0048 HUP CII6I'Y
Ne 11.31.547.201@ 11.37.28.2011.

Ground-based IR measurements of total column amounts of nitrogen
oxides in the atmosphere near St. Petersburg

Kshevetskaya M.A._(kshevetskaya.marina@gmail)sétoberovsky A.V., Timofeyev Yu.M.,
Makarova M.V., lonov D.V.
St.Petersburg State University, Faculty of Phydillganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

The results of ground-based spectroscopic measutsré total column amounts (TCA) of
several nitrogen oxides (N, NO,, NO) are presented. Measurements of direct sBlaratiation
spectra were carried out at the Faculty of Phy§stsPetersburg State University) near Peterhof
during the period 1 April 2009-12 December 2010 ngsiFourier spectrometer Bruker.
Measurements were interpreted with the help of lyideed SFIT2 computer code.

The TCA retrieval errors are considered. The gualit the solution of inverse problem is
demonstrated using rms discrepancy. Diurnal andosed variations of TCA of nitrogen oxides
and their intercorrelations are analyzed. Comparigb retrieved TCA of nitrogen oxides with
ground-based measurements at NDACC stations haspeemrmed.

The work was supported by the Ministry of Educationd Science of Russian Federation in the frame
of Federal special-purpose program “Scientific &oldicational Manpower of Innovative Russia” (conisac
No 969 of 27.05.2010 and No 16.740.11.0048 of 32@B)) and by St.Petersburg State University
(research projects 11.31.547.2010 and 11.37.28)2011
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I1po6neMb| pacno3HaBaHnA NPUPOAHO-TEXHOreHHbIX O00BLEKTOB NO AaHHbIM
rmnepcneKkTparbHOro al3pokKoCcMunyecKoro 3oHAnMpoBaHuUA

Ko3oznepos B.B. (vkozod@mes.msu.yu
Mocxkosckuii cocyoapcmesennwiil ynueepcumem um. M.B. Jlomonocosa, ¢u3z. gax., Jlenunckue copvt 0.1. cmp.2,
119991Mocxksa, Poccus

CoznaBaemasi  ammapaTHO-TIporpaMMHas  cuctemMa  00pabOTKM — TUIEPCHEKTPaIbHBIX
a’POKOCMHUYECKMX M300pakeHHH (COTHU CIHEKTPAIbHBIX KaHAJIOB B BHUAUMON H OJVDKHEH
uHbpaKkpacHOH 007aCTH ¢ pa3pelicHHEM B EIUHHIBI HAaHOMETpa) OOECIeYMBAET pean3aIiuio
CIIEYIOIIUX BBIYMCIUTENBHBIX Tpoleayp. lIpow3BoauTcs pacrakoBka OOJBIIMX OOBEMOB
UCXOJHBIX JIaHHBIX B COOTBETCTBUHU C HCIIOJIB3YyeMbIM (OpMATOM HX 3aIUCH, TpaHcPopMmaius u
reorpaduyeckas mpuBs3Ka MUKCeNei, OBICTPBINA TPOCMOTP U300paXKESHHH B CIIEKTPATHHBIX KaHAJIaX,
BBIZICJICHHE aHCaMOJIel OOydJaronux CHEKTPOB, OOy4YeHHE HCIOJIB3YeMOTO KiaccudukaTopa Io
CHEKTPAbHBIM TMPU3HAKAM OKOHTYPEHHBIX «OOBEKTOB WHTEpPECa», IKCTPAMONSAIUS PE3yIbTaTOB
oOy4yeHHs] Ha BCE DJIEMEHTHl 00pabaThiBaeMOro u300pakeHHs. [laHHBIE THIEPCIEKTPAIHHOTO
30HJMPOBAHUS TO3BOJSIOT HCIOIB30BaTh TOHKYIO CTPYKTYPY PETUCTPUPYEMBIX CHEKTPOB IS
MOBBIICHUST WH(GOPMAIIMOHHOTO COJACP)KaHUS 00pabaThIBa€MbIX H300paXKCHH B CPaBHEHUU C
JaHHBIMA MHOTOCIIEKTPAJIbHOTO 30HAMpoBaHus (6—7 kananoB). OnpHako OOJNBIIOE YHCIIO
CHEKTPaJbHBIX KaHAJIOB YCIIOXKHSIET MPo0ieMy KiacCU(pUKALUU TPUPOTHO-TEXHOTEHHBIX OOBEKTOB,
Tak Kak JaHHbIE ONU3KHX KAaHAJOB TUNEPCIEKTPAIBHOTO 30HAMPOBAHHS MOTYT OBITh JIMHEWHO
3apucuMbl. CIleJICTBHE B3aMMHOW 3aBUCHMOCTH KaHAJIOB — HEYCTOMYMBOCTH PEIIAEMBbIX CHCTEM
YpaBHEHU, OTHOCAUINXCSA K Pa3HbIM KaHallaM U 00Yy4aroIIUM MHUKCEJISIM, KOTOPbIE B COBOKYITHOCTH
XapaKTepU3yIOT BBIOPAHHBIE KIACChl OOBEKTOB B IMPOIIECCE PACIO3HABaHUS BCETO MHOXKECTBA
00BEeKTOB Ha 00pabaTbiBaeMOM U300paKeHHH. B TpagulMOHHBIX MOAXOAAX HCIOIb3YIOTCS
MOCTaBIsIeMble  3apyOeXHBIMH  (UpPMaMU  CTaHAAPTHbIE TAKeThl IporpamMm  00pabOTKU
a’POKOCMHUECKUX HM300paxKeHHI pa3HOro MPOCTPAHCTBEHHOTO M CHEKTPAJBLHOTO Pa3peuieHus, HO
3TO TMPOrpaMMHOE OOECIeUYeHHe HE YUYUTHIBACT CHEeUU(PUKUA KOHKPETHOH W3MEPHUTEIbHOM
ammapaTrypsl, OCOOCHHOCTEH OToOpakeHHs1 00padaThIBa€MBIX CII€H, YCIOBHUW IOCTPOCHUS
o0yJaronux BHIOOPOK C yU€TOM MEKKAHATBHBIX KOPPENSIIHA JaHHBIX.

[ToxazaHbl 0COOEHHOCTH HOBBIX IMOAXOJIOB, B KOTOPHIX OOOCHOBBIBAIOTCS BBIYUCIHUTEIbHBIC
MpOLEAYpPhl pPEIICHUs NPUKIATHBIX 3a7ad B 3aJaHHOW NPEIMETHOW OOJIacTH MO JaHHBIM
TUIEePCHEKTPAIbHOTO 30HANpoBaHusA. Cpeld TakuxX 3aJady — OIEHKA COCTOSHUS JIECHBIX M JIPYTHX
HKOCHCTEM B Pa3HbIC MEPUOJIbI UX BEreTallid, PACCMOTPEHHE BIUSHUS PA3HBIX THIIOB 3abIMIICHHS
aTMocepbl OT JIECHBIX M TOP(SHBIX MOKapOB, OOBEAMHEHHE IMOJIy4aeMOW HOBOM MPOAYKLHU
00pabOTKM TUMEPCTIEKTPATHHBIX H300pKEHUI C MaHHBIMH HA3eMHBIX JICCOTAKCAIlMOHHBIX U
IPYTUX 00CIIeI0BaHUM BHIOPAHHBIX TEPPUTOPHIA.

JIeMOHCTPHUPYIOTCSI TIPUMEPHI MCXOJHBIX W HOPMHUPOBAHHBIX HA HHTETPATIbHYIO SPKOCTh
CIEKTPOB B KaXKJIOM KaHalle M0 JJAHHBIM JICTHBIX MCIBITAHUM OTEYEeCTBEHHOM TUIepcrneKkTpaibHON
anmaparypsl  (okoo 200 cnekrpanbHbix KaHanoB oT jaauH BosH 400HM g0 1000mHM,
MIPOCTPAHCTBEHHOE pa3pelicHre OKOJIO 2M ¢ BBICOTHI mosieta 1.5KM) IjIst TECTOBOW TEPPUTOPHU
Teepckoii obmactu. Cnenuduka nerHo-moneBoit kammnannu 2010 roma — Hanmuuue NECHBIX U
TOp(SIHBIX MOKapOB Ha TECTOBOM TeppuTopuu. [IpoBeneHo cpaBHEHHE CIIEKTPOB ISl OTIEIbHBIX
qacTeld TEpPUTOPUU: i1 OONACTH 3aKOHYMBILIETOCS BEPXOBOTO TOXKapa C Pa3HOW CTEMEHBIO
oOropanusi; 1y PpoHTa UHTEHCUBHOTO TOPEHMS; I 00JIaCTH M3MEHEHUSI HHTCHCUBHOCTH TuTerda
IpIMa;, JUISl TEPPUTOPUHU, OXBAYCHHOW IILIMOM CpEAHEW © Cl1a00oil WHTCHCHBHOCTH HAaJ
MMOBEPXHOCTBIO 03€p B pailoHe TOp(SHBIX OOJOT; JUIs palioHa TOPSIIHUX JIECOB; ISl Jieca BOJIM3U
0YaroB TOPEHMS; IS Jieca, HETPOHYTOrO MmoxapaMu U Ap. [IpuBoAsSTCS mpuMepbl OKOHTYPUBAHUS
BBIOpAaHHBIX OOBEKTOB, PACCMOTPEHHUSI BBIOOPOUYHBIX CIEKTPOB U MX HM3MEHUMBOCTH B Ipejaenax
3TUX KOHTYPOB U PE3YJbTaThl PACIIO3HABAHUS OOBEKTOB MO0 00YJAIOIIUM CIIEKTPaM.

I/ICCHCI[OBS.HI/IH BBITIOJIHAKOTCA TPU MOAACPIKKE (D]_IH «Haqu},Ie U HAYYHO-TICAArOTUYCCKUC KaJpPhbl
nHHOBanuoHHONH Poccum» Ha 2009-2013 rombl, AHAIMTUYECKOW BEIOMCTBEHHOW IIEIEBOH IPOIPaMMBbI

«Pa3BuTHE HaydyHOTrO MoTeHIMa a Beiciel mkonb» (2010—20130a561) u npoekroB PODU Ne09-01-00071,
09-05-00171, 11-07-00382.
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OnTnyeckne xapakTepuUCTUKU NbISIEBOro alspo30SiA HaA LeHTpalibHbIM
TaHb-lLlaHeM no AaHHbLIM MHOroBOJIHOBOro nuaapa

Yen b.b. (lidar@istc.kg, Ceepanuxk JI.I'., MmarmieB C.A.

Kupeuscko-Poccuiickuii Cnaganckuii Yuusepcumem, Jluoapnas cmanyust Tennoxnouenxa, yi. Kuesckas 44,
xom. 1/012, 720000buwxex, pecnybruxa Kupeusus

OaHuM U3 YyCHNENIHO NPHUMEHSEMbIX METOJOB IMOJNy4eHHUs HH(POpMaluu O CBOMCTBAX
aTMoc(epHOro a’po30Jsi SBISETCS HA3eMHOE JUCTAHIIMOHHOE JIa3epHOE 30HIMPOBAHHE Ha
HECKOJIbKUX JJIMHAX BOJIH. BO3MOXXHOCTBH TMOJNy4€HHS AAHHBIX O MPOCTPAHCTBEHHON CTPYKType
ONTUYECKUX U (DU3MYECKUX CBONCTB ad’po30Jiei TO3BOJSIET HE TOJBKO HACHTU(UIINPOBATH
a’pO30JIbHbIE CJIOM, HO TaKXXe H3ydaTh IPOILIECCHl MEpeHOca M CHU3UTh HEONPEIEICHHOCTH B
OIICHKAaX pPaJUAIMOHHOTO BO3JCUCTBUS, YYBCTBUTEIHHOIO K BEPTHKAIBHOMY paclpeaeieHUI0
a’po30J.

[Tpoananu3upoBan U 0OCyXAeH HaOOp NUAApPHBIX Mpoduiei, momydeHHbIX Ha JlunapHoii
craniuu Termokmouenka (JICT) KPCY (42.47 N, 78.53 E, 2050m nHang ypoBHEM MOps) B
Hentpansaom Tsub-lllane B mepuon mexay utonem 2008 u uronem 2009r. I'ogoBoit 1wk
M3MEpEeHUll MoKa3ajl 3HAYMMbIH BKJIaJ MBUIEBOTO a3p030Js B OOIIYI0 a3pO30JbHYIO ONTHYECKYIO
tonmuny (AOD). Tak, onenka cpenneit AOD cocraBuna ot 0.20mpu ganpHeM nepenoce no 0.37
NPy TPAHCTPAHUYHOM Ha JUMHE BOJHBI A = 532HM. Ce30HHBIM aHaIW3 TMOKa3aj, 4YTO IS
ITaHeTapHOTrO orpaHudHoro cjios (PBL), koTopslii orpaHnYMBaeTCs ISl pETMOHA BHICOTAMU HUKE
2xM 3uMoii U 3.5kM setoM co cpeanumu 3HaueHusMu 1.5+ 0.5 u 3.0+ 0.8xm, xapakTepHbI
BennuuHbl AOD 0.08 u 0.16, cooTBeTcTBeHHO. B TeueHHe JIeTHEro nepuoaa CpefHsis BeTUYrMHA
MHTErpanpHoro  Koddduimenta oGpaTHOro asposonmbHOro paccesums  (1.2+ 0.58Y10° cp™
MPEBBIIIACT AHAJIOTUYHBIE JAaHHbBIE AJIS 3UMBI (0.38:0.28y10° cp'l. B cnoe PBL mpeBanupytot
a’3pO30JIbHBIC YACTHUIBl OPTaHMYECKOW KOMIOHEHTHI (MEJIKOJHCIepCHas (pakius € MPUMECHIO
CaKM — DJJIEMEHTHOrO yriepoja ©  CyiabhaToB) U TMPEUMYIICCTBEHHO MHHEPaIbHOU
KpynHoaucnepcHoi nbutd. Beimie cios PBL —nbuieBble 4acTUIIbI ¢ MPUMEChI0 METKUX YacTHUIl B
BUJE Ccynb(paToB. B 1e10M OCHOBHAs IOJISI adPO30JbHBIX YACTHI], (DOPMUPYIOIIUX ONTHYCCKHE
XapaKTEePUCTUKH, cocpenoTodeHa B cioe PBL, Bwime KOoTOpOro, kKak MpaBHIIO, CIEKTPaTbHBIE
KO3 (DUIIMEHTHI paccessHUs PE3KO YOBIBAIOT C BHICOTOM.

[IpeacraBineHsl MOAEIN ONTHYECKUX W MUKPODU3MYECKUX XapaKTEPUCTHK a’po3ois B PBL
MIPU PETHOHAIILHOM IepeHoce 3arps3HeHusl Ha lleHTpanbHy0 A3WIO, U MOJENH ONTHYECKUX H
MUKpPO(PU3NYECKUX XapaKTEPUCTUK a’po30Jid B CIOSAX IEpeHoca 3arpsi3HEHUS U3 Pa3InYHbIX
ucTOYHMKOB Bbime cinos PBL B cBoOomnoit Tpomocdepe. JlOoCTaTouHO BBICOKHE YPOBHHU
nenosspuzanronroro otnomenus (0.09-0.12)u oTHOCHTENBHO HEOOJBININE 3HAYECHHUS JTIAPHOTO
otHomenus (15—37cp) B cioe mbut MOTYT OBITH OOYCIIOBJICHBI BKJIAJOM B OOpaTHOE pacCesiHHE
Hec(hepuuecKnx YacTHIl.

[Tonmy4yeno xopoiee corijacue Mexay npopmisMu Koddduurenta oOpaTHOro paccesHus Ha
A =532uM 10 naHHBIM JHEBHBIX Habmogenuit ciyraunka CALIPSO u mo manueim jmmapa JICT,
JIOTIOJTHEHHBIE TPOQHIIEM AETIONSPU3ALMOHHOTO OTHOLICHHUS.

Pa6ora BeimonHeHa npu GpuHaHCOBOU noaaepskke npoekra MHTI] #KR-1522.

Optical characteristics of dust aerosol over the central Tien-Shan from
multiwavelength lidar data

Chen B.B. (lidar@istc.Kg Sverdlik L.G., Imashev S.A.
Kyrgyz-Russian Slavic University, Lidar Station [b&puchenka, Kievskaya str. 44, 720000 Bishkekgiastan

One of successfully applied methods of informatgaining on properties of atmospheric
aerosol is ground-based remote multiwavelengthr lasasing. Possibility of data acquisition of
spatial structure of optical and physical propsrié aerosols allows not only to identify aerosol
layers, but also to study transport processes @uagdrease uncertainty of estimations of radiative
forcing sensitive to vertical distribution of aeobs
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The set of lidar profiles received at Lidar Statibeplokluchenka (LST) KRSU (42.4N,
78.53 E, 2050 m above sea level) in Central Tien-Shaiduhe period between July 2008 and
June 2009 is analyzed and discussed. The annud# ofcmeasurements showed significant
contribution of dust aerosol in total aerosol ogtidepth (AOD). So, the estimation of average
AOD ati =532 nm varied from 0.20 at long-range transpprto 0.37 at transboundary transport.
Seasonal analysis has shown that for the plané@updary layer (PBL) (which in the region is
restricted by heights lower than 2 km in winter &8 km in summer with average values of
1.5+0.5 and 3.60.8 km), the values of AOD are equal to 0.08 arid Ocespectively. During the
summer period the average value of the integralsaémbackscattering coefficient (1+2.58)Y10
% sr!) exceeds the similar data for winter (:888Y10° sr*). Aerosol particles of the organic
component (fine fraction with soot impurity — elama carbon and sulphates) and mineral coarse
fraction which is mainly dust prevail in PBL lay&bove PBL layer — dust particles with impurity
of small particles in the form of sulphates. In \Wéhthe basic part of aerosol particles forming
optical characteristics, is concentrated in PBletagbove which, as a rule, spectral backscattering
coefficients sharply decrease with height.

Models of optical and microphysical characterisb€serosol in PBL at regional transport of
pollution to the Central Asia, and model of optieald microphysical characteristics of aerosol in
layers of pollution transport from various sourcasove PBL layer in free troposphere are
presented.

High enough levels of depolarization ratio (0.09-2).and rather small values of lidar ratio
(15-37 sr) in a dust layer can be caused by canioib of non-spherical particles to backscattering.

The good agreement is received between profildsaokscattering coefficient at= 532 nm
according to day-time observation of CALIPSO sdteland LST lidar data, complemented with
profiles of depolarization ratio.

Work carried out under the financial support of GSproject #KR-1522.

tDpaKTaanble MogenM Ha OCHOBE CKEeWJIMHra U AMHaAMM4YeCcKoro xaoca B
ANCTaHUMOHHOM 30HAUPOBAHUMN aTMOC(bepr M noacTUnaroLwen NnOoBEepPXHOCTU

IToranos A.A. (potapov@cplire.rfu
Hucmumym paouomexnuxu u snexmponuxu um. B.A. Komenvnuxosa PAH, Moxosas, 11,xopn.7, 125009
Mockea, Poccus

Astopom 30 ner Hazan B PO PAH Obu1 mocraBieH Bompoc 00 HCIOJIB30BAaHUHM TEOPUHU
(dbpakTanoB U IPOOHBIX OMEPATOPOB B 33/1a4ax pagruoPU3UKU U PATUOJIOKAINH U CHOPMYITUPOBAHBI
NPUHIUIHATIBHBIE TYTH IS pelleHus 3Toi mpobiiembl. B mokiage naHO omuMcaHue HOBBIX
CHHEPTeTUYECKNX METOJOB, pa3pabOTaHHBIX aBTOPOM, Ha OCHOBE TeopuH ¢pakTaioB, 3G (HeKToB
CKEIJIMHTa M IMHAMHUYECKOTO Xaoca JUIsl PELICHHUs 3a/1a4 PaCIPOCTPAHEHHUs, pacCesTHUS PaIuOBOIIH
Y AUCTAHIIMOHHOTO 30HAUPOBAHUS OKPYKAIOILIEH Cpebl.

B nmepBoii wacTu AOKIana MPUBEICHBI ASKCIEPUMEHTANbHbIE M TEOPETHYECKHE JaHHBIE,
JeKalMe B OCHOBE COBPEMEHHBIX (PAKTAIBbHBIX MOJENEH pacCestHHsl AJIEKTPOMArHUTHBIX BOJH
XapaKTepHBIMU 36MHBIMU TIOKPOBAaMU B AHAMAa30HE MUJUTUMETPOBBIX U CAHTHMETPOBBIX PaIFIOBOJIH.
[IpuBeneHHbII MaTepuan JaeT JOCTaTOYHO MOAPOOHOE TMPEACTAaBIEHHE O MHOro00pa3uu
COBPEMEHHBIX 3aj[ay PAaCCEeSTHUS BOJIH, BO3HUKAIOIINX IPU UCIIOJIb30BAaHUH TEOPUH 1IETOUNCICHHBIX
U IpOOHBIX Mep.

Bo Bropoil wacTH [OKJIaAa NPUBEACHBI HSKCHEPUMEHTAJbHBIE MaHHbIE O (paKTaIbHBIX
GaykTyausax MUUIMMETPOBBIX BOJIH B Tpomocdepe. Ilokazano, uro mpumeHeHue Gopmamuzma
JIMCCUIIATUBHBIX cHcTeM ((hpakTalbHOCTh, CKEWIMHT, IpOOHBIC OIEpaTopbl, HETayCCOBCKas
CTaTHCTHKA, PEXKUM Xaoca, CYIIECTBOBAHHE CTPAaHHBIX AaTTPAKTOPOB, MX TOIMOJOTHS H T.II.)
MO3BOJISIET OKUJAaTh, 4YTO KJaccuyeckas MpodjiemMa pachpoCTpaHEHUsSI M paccesHUsl BOJH
CIly4ailHBIMH CpeJlaMH OCTaHEeTCs 00J1acThIO TUIOOTBOPHBIX UCCIEIOBAHUN U B OyTyIIIEM.

Ha ocHoBe nmuonepckux pabot aBTopa ¢ ero yuennkamu B IPD um. B.A. KorensaukoBa PAH
copMHpOBaHO HOBOE (yHIaMEHTaJIbHOE HampaBieHue @pakranbHas paguoduszuka u
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¢bpakTanbHas PaAMOdJICKTPOHHMKA: MPOCKTHPOBAHUE (DpaKTaTbHBIX pPAJUOCUCTEM' U CO3/aHa
MOCKOBCKasi IIKOJIa (PpakTadbHBIX METOAOB, XOpOIIO M3BecTHas B mupe. OmyommkoBano 500
HAyYHBIX paboT, B ToM yrcie 13 monorpaduii.

TemnepaTtypHas ctpatudukaums norpaHuU4Horo cnosi atmocdepbl B
ropoAckon cpene M 3aropogHOM MECTHOCTU MO AaHHbIM PaauosiPKOCTHbIX
U3MepeHnmn

FOmkoB B.II. (yushkov@phys.msu.yu
Mockosckuit 2ocyoapcmeennulil ynueepcumem um. M.B. Jlomonocosa, gus. gax., Jlenunckue 2opot 0.1. cmp.2,
119991Mockea, Poccus

Ha ®wusuueckom ¢akynsrere MI'Y um. M.B. JlIomonocosa ¢ 2008r. npoBoasTcs U3MepeHHs
npodueii Temmepatypsl B atMmocheprom morpanunaHoM ciioe (ATIC) ¢ momoIbpio CKaHUPYIOIIETO
CBY pamunomerpa MTII-5. U3mepenuss B ropoJCKON Cpele CONPOBOXKIAIOTCA HW3MEPEHUSIMU B
3aropoJHoi 30He Ha 3BeHHTopojckor HaydHou ctanmuu MDA PAH B 50kM or MOCKBBI, 4TO
MO3BOJISIET OLIEHUBATh PAa3HOCTb TEMIIEPATYP B TOPOJCKOM M 3arOpOJHOM MECTHOCTH U U3MEPSATH
MHTEHCUBHOCTh F'OPOJCKOI0 OCTPOBA TEIJIA U €r0 CYyTOYHBIN X0 B pa3Hoe BpeMs roga. PazHocTHbIe
M3MEpeHUs B OJIM3KUX TOUKAX JOJHKHBI UMETh 3HAUUTEIHHO OOJBIIYI0 TOUHOCTD, YeM a0COIOTHEIE,
TaK Kak 4acTh OTJIMYMMA MOXKET OBITh CBsI3aHAa C OIIMOKaMU KaJuOPOBKH MPUOOPOB, BIUSHUEM
BHEITHUX MMOMEX WM OMMOKAMH ajiroOpuTMa BOCCTAHOBJICHHs Temreparyp. [loatomy anamus
MPUHILIMIIOB U3MEPEHHs] NMpUOOpaMH TUCTAHIIMOHHOTO 30HIUPOBAaHUS B 3TOM cllydyae TpeOyer
0co0oro BHUMaHMs. JpyruMu ClI0BaMH, CYIIECTBYET IIEJIbIM KPYT 3a/1a4, KOTJa CIOXKHBIE MPUOOPHI
JUCTAaHIMOHHOTO 30HJIMPOBAHUS HEIb3s1 CUUTATh MPOCTO «UEPHBIMHU SIIMKAMU», UCIOJIb3YEMbIMHU
Ha CETH TUAPOMETCITYKOBI, ¢ 3aJJaHHOM MAaCOPTHOM TOYHOCTBIO.

[IpeacraBnsieMplil OKJIAJ TOCBSLIEH AaHAIW3y HEIOKYMEHTHPOBAHHBIX BO3MOKHOCTEH
temrneparypaoro mnpodmiemepa MTII-5 u Oonee TOYHOMY OMPEIEICHUIO TEMIEPaTypHOM
cTpaTu(UKalMM TOTPAHUYHOTO CJIOs, a TaKKe TOYHOMY COIOCTABJICHUIO XapaKTEPUCTUK
cTpaTuduKanuu B OJMM3KUX TOYKAX, HAIPUMEP B TOPOJCKON M 3aropogHoil mecTHOcTH. OleHKa
ToyHOCTH Takoi xapaktepuctuku AIIC kak crparndukanus (ompegensiemas MO0 BEPTHKAILHOMY
IPaJMEHTY TEMIEPaTyphl) JOJDKHA HUCCIIEAOBATHCS OTIENBHO, TaK KaK JUIs 3TOW XapaKTePUCTUKU
HET YETKHX OIEHOK TOYHOCTH B MAacCHOPTHBIX AaHHBIX mpubOopa. [lokazaHo, YTO MCHOIB3YyeMBbIii
METOJl HM3MEPEeHHUU TpeArnojaraeT Oojieeé TOYHYIO OICHKY WHTETPAIbHBIX XapaKTePUCTUK
MOTPAaHUYHOTO CJIOSI, YEM OLIEHKY BOCCTAHOBJICHHBIX TEMIIEpaTyp Ha OCHOBE PELIEHHUS 0O0paTHOM
3amaun. [locKOIBKY TpPYyAHO TMOAOOpaTh OMpPENEICHHE HWHTETPATbHOM  XapaKTEePUCTUKH
crparudukanuu AIIC, nmpemnaraercs UCMOIBb30BaTh TaKOH TEPMHUH, KaK WHJIEKC CTpaTH(UKAIIH.
JlJiss ONHOTHIHBIX MPUOOPOB 3Ta XapaKTEPUCTHKA OyAeT WACHTUYHOW, a JUIS OTIMYAIOUIUXCS 10
Croco0y MOTy4YeHHs] U BOCCTAHOBJICHUS JAHHBIX TakKas XapaKTEepPUCTHKAa MOKET ObITh MpHUBEACHA
IyTEM NOBEPKU U KOPPEISLUHUOHHOTO COINOCTABICHUS. XapaKTEPUCTUKOW, KOTOpas OINpeaesseT
TOYHOCTb pacueTa MHJCKCa CTPATH(GUKALINH, SBISCTCS «CPEIHEe» 3HAYCHUE CIIEAYyIoIei (BTOpoii)
IIPOU3BOJHON TEMIIEPATYPBI C BEICOTOM.

Ha ocHOBe mnpoBEeNEHHOro0 aHalW3a NPENIOKEHAa CXEMa COBEPUICHCTBOBAHMS OLICHKU
crpatudukamuu AIIC, B ToM yucie B ONM3KUX TOYKAX 30HIUPOBAHUA. PerynspHbie n3MepeHus
MHJEKCa CTpaTU(UKAIMKU TO3BOJSIOT PACCUUTHIBATH SMIIUPUYECKHE (QYHKIHMHM pacrpe/leieHUs
cTpaTU(UKAINK B pa3HbIe CE30HBI, U3y4aTh X BPEMEHHOU X0 M CPAaBHUBATh MKy COOO0M pa3HbIe
TOYKH MECTHOCTH IO XapaKTEPUCTUKAM ITHX pacrpeesieHuid (CpeIHUM M MeIHaHaM, TUCTICPCUSIM
U TPOLICHTHJISIM). BeposTHOCTHBIN MOIXO0/ K OLEHKE CHHONTHYECKOH M3MEHYHBOCTH TEPMHUYECKOI
ctpatudukanuu AIIC mo3BosisieT TouHee OLIEHUBATh KaK MPOCTPAHCTBEHHYIO, TaK U MEXT0JI0BYIO
n3MeH4YnBOCTh cTpatudukanmu AIIC.

Astop 6narogaput E.H. Kagpirposa u E.A. Mumnepa 3a nomouis B pabote ¢ npoduiemepom MTII-5,
A.B. Tpoumnkoro 3a moJie3HbIe OOCYXKIEHUs €ro mNpuHIUIOB padotel, I'.A. KypbaroBa 3a mOCTOSHHYIO
nomonis B nposeaeHun usmepenuil, P.JI. Ky3nenosa 3a mposenenue usmepenuit Ha 3HC MDA PAH u

M.A. KanuctpaToBy 3a TMOCTOSIHHYIO TOAJAEPKKY. BBINOIHEHHE ucclenoBaHUil MOAAEpKaHO TPaHTOM
POPU 08-05-00984.
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AHanu3 BepTUKanbHbIX nNpodunen Temnepatypbl B rOPOACKOM
aTMocepHOM MOrpaHUYHOM crioe

Kypoatos I'.A. (kurbatov_ga@physics.msu)ru
Mocxkosckuii cocyoapcmesennwiil ynueepcumem um. M.B. Jlomonocosa, ¢u3z. gax., Jlenunckue copvt 0.1. cmp.2,
119991Mocxksa, Poccus

B roponackux ycioBusiXx TepMHUecKas CTpaTH(HKAIMs OKa3blBaeT OONBIIOE BIUSHHE Ha
IMHAMHKY TpOLeccoB B arMocpepHoM mnorpanuyHoMm cioe (AIIC), Ha pacmpocTpaHeHue u
KOHIIEHTPALMU pa3INyHbIX MpuMeced n 3arpszHeHuil. CoBpeMEHHbIE CPEACTBA AUCTAHI[MOHHOTO
3oaaupoBanus AIIC mpenocTaBisiioT YHHKaJIbHBIE BO3MOXXHOCTH B IOCTPOCHUH KOMILIEKCHBIX
U3MEPUTENBbHBIX cHUCTeM. lIpuMeHeHHMe Ha MpakTHKE TaKUX KOMIUIEKCOB IIO3BOJISIET BECTH
HeTpepbIBHbIE HAOMIOACHUS M TOJy4aTh JaHHbIE O AUMHaMUKe Takux xapakrepuctuk AIIC kak,
HamnpuMmep, BEpTUKaIbHble NPOQWIM U TPaJUeHThl TEMIEpPaTypbl WM BEpTUKAIbHbIE MPOQUIN
CKOpPOCTH BETpa.

B noknage OyayT mnpencTaBieHbl pe3yibTaThl JUIMTENBHBIX HENPEPBIBHBIX HAOIIOAECHUIM
npodpuiiell CKOpOCTH BeTpa M TEMIIepaTypbl, M3MepseMbIX Ha ¢usudeckoMm ¢akynsrere MI'Y
um. M.B. JlomonocoBa (r. MockBa) u 3BEHHMropoickoi HayuHoi cranuun W®PA PAH
um. A.M. O6yxoBa (r.3Benuropon). Tepmuueckoe 3oHaupoBanue AIIC ocymiecTBiasercs 10
BbICOTHI 600METPOB MUKPOBOJIHOBBIM TeMItepaTypHbIM Tipodunemepom MTII-5 ¢ paszpemenuem mo
BpeMEeHHU 5 MUHYT, 110 BeicoTe — SOMeTpoB. Kpome Toro, Ha HECKOIBKUX (PUKCUPOBAHHBIX YPOBHSIX
(na dusmueckom akynprere MI'Y — 5m u 15, na 3HC UDPA — 6M u 56M) ycTaHOBICHBI
yIBTpa3ByKOBbIE aHEMOMETPBI-TepMoMeTphl prupmbl Metek USA-1 koTopbie MpOBOIST H3MEPEHUsI
TeMIepaTypbl U KOMIIOHEHT BEKTOpa CKOPOCTH BeTpa ¢ yactoToi 101 .

PaccuuTanbl cpenHue nMpoQuiIu TeMIepaTypsl U CKOPOCTH BETPa, a TAKKe MX T'PAJUCHTHI.
[IpoBenen aHanm3 WX MEXIOJOBOM M MEXKCE30HHOM HU3MEHUYMBOCTH. l[IpuBeneHO cpaBHEHUE
xapaktepucTuk AIIC no usmepeHusM B TOpOACKON cpele U npuropone. PaccMoTpeHbl H3MEHEHUS
3TUX XapaKTEPUCTHK B AKCTPEMAIIbHBIX CUHONTHUYECKHX YCJIOBUSX, TAKUX, KaK CHJIbHBIE MOPO3BbI
sumoit 2010 rona, anomanbHas kapa jeroM 2010roga u B YCIOBHSX 3aIbIMICHHUS OT JIECHBIX
noxapoB. OKazajioch, YTO HOYHOM WHBEPCHUOHHBIN CJOM pa3pylIaeTcs MEMJICHHEE B YCIOBHUSIX
3agpiMiieHus. Hanbospime u3MeHeHus rpagiuenrta reMmepatypsl B ciioe 10 300MeTpoB B yCIOBHIX
3aJbIMJIEHUS HAOIIOAI0TCSI B HOUHBIE YaChl 32 TOPOJIOM.

MoHuTOpUHr Tponocdepbl annapaTHO-NPOrpaMMHbLIM KOMMIIEKCOM CeTu
CTaHUUMA NPUEMHUKOB CMYTHUKOBbLIX HAaBUraLMOHHbLIX CUCTEM U YUCIIEHHOWM
Me3omacliTabHon mopenu

Xyroposa O.I'. (olga.khutorova@ksu.juTenrun I'"M., Bacunses A.A., Kanuaaukos B.B.,
Xyrtopos B.E., Kypb6anranues T.P.

Kasanckuii (Ilpusonccruil) pedepanshviii ynugepcumem, Kpemnescxas 18, 42000&. Kasawnw, Poccus

B Hacrosdiiee BpeMs CTOAT 3a/1a4M pa3BUTHUS CUCTEM, 00ECIIEUMBAIOIINX a/IEKBATHYIO OLEHKY
U TIPOTHO3 HEOJHOPOIHON CTPYKTYpBl Tpomocdepsl B pealbHOM BpeMEHU. B CBs3M ¢ 3TUM
HECOMHEHHBIM MHTEpeC MPeJOCTaBISIOT IUPOKUE BO3MOXKHOCTH NMPUMEHEHUS INTOOAIBHBIX CeTel
nozurmonupoBanust GPSu I'JTOHACC.

B Ka3anu opranmsoBaHa ceThb HA3eMHBIX NPOCTPAHCTBEHHO-PA3HECEHHBIX BBICOKOTOUYHBIX
npuemHukoB cucreM GPSIJIOHACC, «xotopas TO3BOJSIET OCYIIECTBUTH  IACCHBHOE
30HAMPOBaHUE Tporocheps! ¢ MOMOLIBIO APAMETPOB PAUOCUTHAJIOB, IPUHATBHIX ¢ KOCMHUYECKUX
anmapartoB. [IpocTpaHCTBEHHBIN Pa3HOC CTAHLUI Ha PACCTOSHUSA A0 35 KM MO3BOJISET HCCIEI0BATh
ME30MAaCIITa0HYyl0  CTPYKTYpy Tpomocdepbl. CpaBHEHME pPe3ylbTaTOB  JUCTAHLMOHHOTO
30HJUPOBAHUS C JaHHBIMM METEOCTaHIMH, PaJUO30HIMPOBAHUS U PEeaHaIN3a M0Ka3ajl0 XOpoulee
cornacue. CpenHEKBaJpaTUYHOE OTKJIIOHEHHME PE3YJbTAaTOB IMACCUBHOIO 30HAMPOBAHUS HMHJIEKCA
pedpakmuu OT paguo30HIOBBIX JaHHBIX cocTaBmwio 2 % Ha BbicoTax 10 S00M. OGHapyKeHO, YTO
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CTPYKTypa HWHJAEKCa pedpaKkiuy HMEeT KaK MEXKCYTOUHBIC BapHalllH, TaK U Me30MacIITabHYIO
IIPOCTPAHCTBEHHYIO U BPEMEHHYIO U3MEHYUBOCTb.

[TporpaMMHO-amnmapaTHbIii KOMIUIEKC UCCIIEIOBAHMS TPOIOCQEPHI BKIIOYAET B ce0sl TaKKe U
YHICIEHHYIO MOJIe]b aTMoc(ephl, pealn30BaHHYI0 Ha BBIYUCIUTEIHLHOM Kiactepe. [lokazaHo, 4To
cucrema HazeMHbIX GPSIJIOHACC npHeMHUKOB, pa3HECEHHBIX Ha pAcCTOSIHHME HECKOJIBbKUX
KWIOMETPOB, PACHOJOKEHHBIX B TI'. KazaHM M ee OKpeCTHOCTSX, aeT BO3MOXXHOCTb IPOBECTH
peryjsipHOE€ BCEIOIOJHOE 30HJUPOBAHUE IPOCTPAHCTBEHHO BPEMEHHOW KapTHHBI IIOJIEH
atMoc(hepHoii  pedpakuuu. [lo 3TUM  HW3MEpPEHHSAM  PEIIAIOTCA  3a7add  HMCCIICIOBAHUS
CHHONTHYECKHX IPOLECCOB, BapHaldii HWHTETPAIbHOTO BJIAroCOACp)KaHUs, aTrMoc(epHOn
cTpaTuuKauu, MaKpoTypOyJIeHTHOCTH. YuciaeHHass Mojaenb arMocdepbl MO3BOJSET YCBAauBaTh
JaHHBIC 30HUPOBAHMS TSI POTHO3a TMHAMUKH aTMOC(EPHBIX MTapaMeTpOB.

Pabora BemomHena mnpu mopnmepxkke DIl «Hayynple U HaydHO-TIEAATOTUYECKHE KaJPhI
nHHOBaroHHo! Poccnm» Ha 2009-2013 o061 (["ockonTpakT Ne [1162).

OUEHKM SAPKOCTHbLIX KOHTPAcTOB OONakoB cpefHero M BepXHero sipycoB
npu HaGniogeHMM B AvManasoHe KOPOTKMX MUINIMMETPOBbLIX BOJH

Kyry3a B.I'. (kutuza@mail.cplire.n) Kampiranos A.O.
Hucmumym paouomexnuru u snexmponuxu um. B.A. Komenvnuxosa PAH, ni. ax. B.A. Beedenckoeo 0. 1,
141190Mockoeckas 06a., 2. Ppazuno, Poccus

OObnaka BEpXHETO M CPEIHETO sIpyca UTPAOT BAXKHYIO POJb B PaJAMAIIMOHHOM OaaHce 3eMiiy,
OHU NIEPBBIMU BCTAIOT Ha MYTH MOTOKA U3Iy4eHHs], moctynaromiero ot ConHua, U, clieoBaTeIbHO,
BHOCSIT 3HAUUTEIHLHBIN BKIIA]] B PE3YIbTHPYIOIIEE U3ITyUECHUE, TOXO/ISIIEe 0 36MHOM MMOBEPXHOCTH.
C npyroii CTOpPOHBI, OHU SBIISIOTCS SKPAHUPYIOMIUM (PAKTOPOM AJIsi U3JIYYEHHUs, OTPaXEHHOTO OT
MOBEPXHOCTU 3€MJIM, YTO CO3JA€T CBOETO pojJia MapHUKOBBIN 3 dekT. B nmureparype mpakTHIeCKH
OTCYTCTBYIOT JaHHBIE OO0 H3JydaTeIbHON CIOCOOHOCTH BEPXHUX OOJAKOB B THUTareproBOM H
TeparepioBoil obmacTsx crekrtpa. Pacdyérel mokasbiBaioT, 4to Ha yactotax Himke 30ITI st
o0jaKa MpakTUYECKH MpPO3payHbl U BHOCAT BechMa cialblil BKJIaJ B HU3IydeHHe aTMocdepsl,
KOTOPBIA TPYJTHO OOHAPYKUTH IKCTIEPUMEHTANBHO. Llenbio qaHHoN paboThl IBUIOCK:

— MOJEIMpPOBAaHUE M3ITy4YeHHs] 0OJiagyHON aTMocdepsl B Juamna3zoHe KOPOTKHX MHUJUTUMETPOBBIX
BOJIH;

— pacyeT SPKOCTHBIX KOHTPACTOB OOJIAKOB CpPEJHEr0 W BEpPXHEro SpycoB, HAOIIOJAaEMBIX C
JICTaJbHBIX alllapaToB, HAXOMAIIMXCS HaJ HIKHEH W BepxHed kpomkoi o6makoB. ([Tox
SPKOCTHBIM KOHTpPAcTOM OyJeM T[MOHUMaTh pPAa3HOCTh 3HAUYEHUH SPKOCTHBIX TEMIEPATYp
obrauHO# 1 6e3001a4HOi aTMOcheph).

[TyremM KOMMBIOTEPHOTO MOJETUPOBAHUS MPOBEACH aHAIN3 BIUSHUSA OOJIAKOB BEPXHETO U
CpEeIHEro spyca Ha HUCXOJAIIee M BOCXOJsIIee H3IydeHHe aTMochepbl B KOPOTKOBOJIHOBOM
nuana3one MIITUMeTpoBbIX BOJH (100—300 T'). [TonyueHb! OI[EHKH BKJIaJla 3TUX TUIIOB 00JIAKOB
Ha BEJIMYUHY SPKOCTHOM TeMIlepaTypbl NPy U3MEPEHUSIX HUCXOISIIEro U3TydeHUs: aTMocdepbl Ha
BBICOTaX HIDKE TPAHMIBI O0JIaka W BOCXOMAIIETO H3ITY4YCHHS] aTMOc(epbl Ha BBICOTaX BHIIIIE
BEpPXHEW IpaHULbI OOJaKka JJs ABYX THIIOB OOJIAKOB: JKUIKOKarelbHbIe U KpucTauinueckue. [Ipu
CaMOJICTHBIX HM3MEPEHUSX C BBICOTHI 1 KM YBETWYECHHE SPKOCTHOW TeMIlepaTypbl HUCXOJSIIErO
M3JIYYCHHS 3a CUET JKUIKOKANEIbHBIX 0071aK0B MokeT nocturatb 30-45K B okHax mpo3pavyHOCTH
atmocdepsl 130-1701T m 210-3001 T, TOT k€ KOHTPACT 3a CUET KPUCTAUIMUECKHX 00JIaKOB
coctasisieT Bcero 0.1-3 K. [Ipu u3mepeHusx BOCXOAIIEr0 U3ITyd4eHUsI aTMOC(EpHI € JIeTaTeIbHOTO
ammapara, paclojOXEHHOTO BBINIE BEPXHEH TI'paHUIBl 00Jlaka, BKJIAM €ro B U3MyYEHUE CHIIHHO
3aBUCUT OT THIA MOJACTUJIAIONICH MOBEpPXHOCTU. Tak Hampumep, KOHTPACT >KUIAKOKAaIEeIbHBIX
o0yakoB Haja cyxoi mouBoit cocrapnser 0.5-2.5K, a mis kpuctayummyeckux o0JIaKOB OH MEHBIIIE
0.5K. B 10 xe Bpems mpu HaOMIOJEHUH HaJ BOJHON MOBEPXHOCTHIO BKJIAJ KHUAKOKAMEIbHBIX
obmakoB mMoxet gocturatb 30-35K. IIpoBeneHHbIE OIEHKH MOKA3bIBAIOT, YTO >KHUIKOKAMEIbHBIC
o0JaKa CpeqHEro M BEPXHErO SPyCOB BHOCST 3HAYUTENbHBIN BKIAJ B H3JIYYCHHE aTMOC(EpPHI B
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JMana3oHe KOPOTKMX MHUJUIMMETPOBBIX BOJH, KOTOPBIH MOXET OBITh U3MEPEH MPHU HCIIOIb30BaHUU
COBPEMEHHBIX MUKPOBOJIHOBBIX PaZIHOMETPOB.

3oHaMpoBaHue MoHoccepbl B 06GMacTsAX nporsieTa KOCMUYECKOro Kopaons
"Mporpecc" ¢ paboTarowum gBuratenem

Xaxunos B.B.1? (khakhin@iszf.irk.rl), TTorexun A.I1.%, Jle6enes B.IT.2, Kymaapes I[.C.l,
InraeB B.F.l, AJscaTkun C.C.l, Parosckuii K.F.l,
Teeproxne6osa E.M.%, (katya.tverdokhlebova@gmail.coniypurakos M.FO.2,

Mamxeneit A.M.* (mmc@sfoc.r) Tumodeesa H.1.*

YWnemumym conneuno-semmoii pusuxu CO PAH, yn. Jlepmonmosa 126a, 664033Uprymck, Poccus
IOy BIIO HpI'VIIC, 2. Hpkymck, yn. Yepnwiuesckozo, 15
Soryrl "I[HUHUmaw", 2. Kopones, Mockoeckas 06a., Poccus
‘PKK "Onepeus", 2. Kopoaes, Mockosckas 061., Poccus

VYnpasisiemoe BO3/ACHCTBHE Ha MOHOC(EPY OTKPHUIO MPUHIUIHAIBLHO HOBYIO BO3MO>KHOCTD
MIPOBEJICHUS TTOUYTH JIaOOPATOPHBIX IKCIEPUMEHTOB, HAMIPaBJICHHBIX Ha 0ojee riiy0okoe M3ydeHHe
MPOIIECCOB B BEpXHEH arMocdepe B YCIOBUSAX, HE IOCTYHHBIX JJIsI 3€MHBIX JaOOpaTOPHBIX
SKCIEPUMEHTOB. XOPOIIO M3BECTHBI PE3YJIbTAThl HCCIECIOBAHUNA MOIIHBIX BO3JECUCTBUUA Ha
HMOHOC(epy IpHU 3aIlycKax PakeT, €CTECTBEHHbIE aHAJIOTH KOTOPBHIX B MOHOC(Epe KpailHe peaku, a
OTKJIUK HOHOC(EPHI XOPOILIO U3MEPSEM.

Esxeromno ¢ 2007roxa mo aBa TpaHcopTHBIX rpy30Bbix kopabdis (TTK) cepun "IIporpecc”
nocie aoctaBku rpy3oB Ha MKC B xome 5-6 cyTo4HOro aBTOHOMHOTO IOJIETa IIPEBPAIIAIOTCS B
KOCMHYECKHE J1abopaTopuu Mo HccleqoBaHu0 HoHOochepHo# mina3mbl. Bo Bpems mposera TI'K B
30HE BUAMMOCTU Ha3zeMHbIX cpeactB panuonadbmogenus MC3® CO PAH na 5-10 cexyHn
BKJTIO4aeTcs auratenpbHas ycraHoBka TI'K. 3a 10 MuHyT 10 BKIIIOUEHHMS ABUTATENSI BKIIFOYACTCS
mratHass OopToBas paauoanmaparypa YKB nuanazona, paGotaromas B TedeHue 20 MUHYT Ha
paboueii wacrore 121750k['m. B pesynbrare paboThl aBuratenss B MOHOCHEPY HHKEKTHPYETCS
HeOoublIasi Macca BBIXJIOMHBIX CTPYH C M3BECTHBIM COCTaBOM, 4YTO SIBJISIETCS OTIMYUTEIIBHOM
O0COOCHHOCTBIO TMPOBOJUMOIO 3KCrepuMeHTa. VIMEHHO Takue BO3MYIIEHHS, oOpasyromiuecs B
noHocdepe, Haubojee OMM3KU K MPUPOTHBIM, €CTECTBEHHBIM. Il03TOMY H3y4deHHE MPOLIECCOB
o0Opa3oBaHMs, SBOJIONMM, IUHAMHUYECKHUX XapaKTEPUCTUK TaKUX MCKYCCTBEHHO CO3/1aBa€MbIX
BO3MYILEHUH B HYXXHOM MeECT€ M HYKHOE BpeMs KpaliHe BaxHO. He MeHee BaKHBI
AKCIIEPUMEHTAJIbHBIE PE3YAbTAaThl JUIsl pa3paboTKH TEOPETUYECKUX W MATEMaTHYECKUX MoJenei
MIPOIIECCOB I€HEpAIMK 1 3BOJIIOINH TUIA3MEHHBIX HEOTHOPOJHOCTEH B HOHOC(hEpe.

Ilenpto  akTMBHOrO  KOocMuueckoro skcmepumenta (KD)  sBmsercs  ompencneHue
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aBHCHUMOCTEM IJIOTHOCTH, TEMIEPATypbl, HOHHOIO COCTaBa
JIOKQJIbHBIX HEOJHOPOJHOCTEH HMOHOC(EpPHI, BO3HUKAIOIIUX B pe3yinbTrare paboThl OOPTOBBIX
nsurateneii TI'K. OCHOBHBIM Ha3eMHBIM CpPEICTBOM DPAJHMO30HAWPOBAHUS HMOHOC(HEpHI SBISETCS
Upkyrckuit pagap HekorepeHnTHoro paccestaus (PHP). B kadecTBe BcmomorareabHOTO CpeicTBa
ucnoib3yercs uudposoit noHozoHa DPS-4 paboTaromuii B pexrMe BEpTUKATIHLHOTO 30HIUPOBAHUS
nonocgepsl. i onpeaenenus pa3MepoB U pacioioKeHUs: 00J1aCTH MJIa3MEHHON HEOTHOPOIHOCTH
pa3BepHyTa HHTEp(EPEHITMOHHAS CUCTEMA C MHOTOKAaHAIBHBIM IUPPOoBbIM Y KB npuéMHUKOM.

Ceancpl KD mpoBoauivch mpu pa3MyHBIX Telno-reou3ndecKux ycioBusax. HampasieHue
CKOpPOCTH BBIXJIOITHOW CTPYH BBIOMpaioCh M3 BAapUAHTOB. HABCTPEYY M MPOTHB HAIpPaBICHHUS
newkenus TI'K, naBctpeuy paawonydy Habmomenuss PHP, Ha ceBep B MIIOCKOCTH MECTHOTO
ropuzonta TTK. Ilpomeammue cepun KO mnpomnum B mepuon HU3KOH COJHEYHOM AaKTMBHOCTH B
YCIOBHSIX CIIa0OW SJEKTPOHHOW KOHIeHTpanuu B noHocdepe. Ha Ttakom (oHe m BO3MyIIeHUS
MMEIU MaJible aMIUTUTY/Ibl, KOTOpBIE 3aTPYIHSUIM UX YBEPEHHOE OOHApYKEHUE U UACHTU(DHUKAIHIO.

Pesynprater KO MoxHO chopmynupoBarh ciaeayrommMm oopa3zoMm. Crnaboe BO3IECHCTBHE
BBIXJIOIIHBIX Ta30B TreHepupyer obnacts (“IpIpy”) CHIBHBIX OTPHULATEIBHBIX HOHOC(HEPHBIX
BO3MylIeHU. M3MeHeHWe  paguonoKauMOHHBIX  Xapaktepuctuk TI'K  w  mapamerpsl
o0pa3oBaBIIeicss HOHOC(HEPHON “IBIPHI” 3aBHCAT OT TeIHO-TeO(PHU3MUECKUX YCIIOBHM, MPOLECCOB,
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MPOUCXOJAIIMX B HMOHOC(Epe, OPUEHTAIMM BBIXJIOMHBIX CTPYyH OTHOCUTENnbHO ckopoctu TIK,
reoMarHuTHOro moiis, paguonyda PHP. B ceancax npu manpasnenun ctpyit Ha PHP naGmronanuce
HanOoJee CHIIbHBbIE MOHOC(EpHbIC BO3MYIICHUS (IEKTPOHHAS KOHIICHTPALMS MOHWKAJIACh Ha
20-40 %) u usmenenust PJI mapamerpos. 1o Hamum oIieHKaM BpeMs >KM3HH "IbIp" COCTaBIISIO
10-20 mun. Bo Bpems paboThl ABUraTens Bo3pacTaia pazHocts ¢a3 YKB curnanos, npuHuMaeMbIX
COCETHUMH aHTEHHaMHU.

PaGora BbImONHEHa TpPU MOAJMEPKKE MUHHCTEpCTBA oOpa3zoBaHus M Hayku P® (rockoHTpakt
Ne 14.740.11.0078) rpantoB PODU 10-05-010991 11-05-00698.

AucTaHUMOHHOEe pPagMO30HAUPOBaHME MOBEPXHOCTU 3eMnu
CBepPXLWUNPOKOMNONOCHbLIMM CUrHanamm GOpTOBLIX pagapoB

Horaros A.A.' (potapov@cplire.ry Jlazoperko O.B.? (Oleg-Lazorenko@yandex)u
Yeprorop J1.®.° (Leonid.F.Chernogor@univer.kharkov)ua

1
Hucmumym paouomexnuxu u saexmponuxu um. B.A. Komenvnuxosa PAH, Moxosas, 11,kopn.7, 125009
Mockea, Poccus
2 . .
XapvKkoscKuil HAYUOHATbHBII YHUGepcumem paouodiekmponuxu, Jlenuna, 14, Xapvros, Yxkpauna
3 . .
"Xapvkosckuil Hayuonarvusill yuugepcumem umenu B.H. Kapazuna, ni. C60600bi, 4, Xapvkos, Ykpauna

OaHMM U3 TEPCIEeKTHBHBIX IyTeH MNOBBIIICHUS HWH()OPMATUBHOCTH PaJAMOIOKAIIMOHHBIX
cucreM (PJIC) siBnsieTcss mpUMEHEHHE HOBBIX BUJIOB CUTHaOB. K HHUM OTHOCSTCS, B YaCTHOCTH,
ceepxmmupokomnonocubie (CIIIT) curnanst [1]. OcHoBHbIM mpenmymiectBoM CIIIT curnanos mepen
Y3KOIOJIOCHBIMU SIBJISIETCS TO, YTO MEPBBIC MEPEHOCST 3HAYUTEIHHO OONBIINN 00beM HHPOpPMAITIH
00 oonekTe uccnenoanus. [Ipumenenne CIIIT curranoB mo3BoyiIeT OTIMYATh AUAIICKTPUUECKHE
MOBEPXHOCTU OT MPOBOJAIINX, & OTPAKATENIN OT pacceuBaTeei. DTHM OOBICHICTCS aKTyaTbHOCTh
naHHOM paboThl. llenmpto paboOTHl ABISETCS OIEHKAa OPUEHTUPOBOUYHBIX TapameTpoB PJIC,
ucnonb3ytomieit CIIIT currampl 11 OCYIIECTBICHUS TUCTAHIMOHHOTO 30HAMpoBanus (/I3) 3emHol
MMOBEPXHOCTH ¢ OOpTa camMoJIeTa HIId HCKYCCTBEeHHOTO cryTHuka 3emun (MC3).

CILIIT curHamoMm SsBIS€TCS CHUTHAJ, IMOKAa3aTelb MIMPOKOIOJIOCHOCTH KOTOPOTO JICKUT B
muarnazone 0.2—2 [2]. ABropamu mnpemioxkeH psg  pasnuyabix  BugoB  CIIIT  curnamnos:
yabrpakopotkue (YKCIIII), npsmoxaotuyeckue (ITXCIIIT), dpakransusie (OCILIT), caydaiinbie
(CCHIIT), nenuneitapie (HJICILII) curHaimsl, a TakyKe CHTHAJIBI C TIEPEMEHHOM CpeIHEH 4acTOTOMN
(ITCYCLIIT). Hamu Bemonaensl pacuetrbl s PJIC, wucnonssyromieidr YKCIHIIT curnansi.
[Ipumenenne storo Buma CIIII curHanmoB cBs3aHO € TeM, YTO MMEHHO JUIsl HETO pa3paboTaHo
MOJABIIsfoIIee OOJIBITUHCTBO COBPEMEHHBIX TEXHHYECKUX CPEICTB TEHEpalMH, U3Iy4eHUS H
npuema. PacdeTsl mokazanu, 4To onTUMalibHble TapaMeTphl ykazanHoi PJIC cnepyromniue: cpeansis
gactora OCIT OIld — 37.5ITu (mmHa BoaHBI — 8MM), mamuTenbHOCTh ummyibca — 0.1Hc,
MoKazaTenb mupokonoiaocHoctd — 0.53,pasmep anTeHHBI — 1M, ee K03 OUIMEHT yCHIICHUS — 10,
yrioBoe paszpemienue — 0.01.Takue mapameTpsl 00ecIeUMBAIOT pa3pelIeHUe M0 JATBHOCTH OKOJIO
1.5cmMm, a Takke paspernieHue B monepedyHoM HampasiaeHuu okoyio 5S0M u 3km musa PJIC na Gopry
camonera (BbicoTa mojera — SkM) u Ha Oopry MC3 (Beicora — 300KkM) COOTBETCTBEHHO.
DddexTrBHAS TOBEPXHOCTh PACCESTHUS 11U TIPH JIOKaIuu ¢ 6oprta camosera coctaiser 200 M2, a
¢ 6opra C3 — 710° M2, Jlnst NOJTYYeHHS BEIMYMHBI OTHOLICHUS CUTHAJI/IIIYM Ha BXOJIE IPHEMHHKA
10-100n€e00x0111Ma UMITYJIbCHAsE MOLITHOCTE paauornepenaromiero ycrpoicrsa (PITY) mis PJIC na
6opty camonera okono 4—40Bt, a ma Gopry MUC3 — 15-15GBrT. IIpn uwactoTe moBTOpEeHHUs
nmirynbcoB 1001y anms crytHuMKOBOrO pamapa cpeassisi momHuocts PITY — 0.15-1.5vBt. [Jns
camoseTHoro panapa mpu vacrtore moBropeHus 1000I'm ona cocraBmsier 0.4—4mkBt. B cinydae
UCIOJIb30BAHUS OXJIAXKACHUS BXOJHOTO YCHJIMTENs WMITYJIbCHAs MOIIHOCTh YMEHBIIAaeTCs
IIPUMEPHO HAa NOPSAJOK. YKa3aHHble Belle mapamerpsl 3oHaupyromux CIIIT curnanos
o0ecreunBalOT CBEpXpa3pelieHue MO0 NajlbHOCTH, @, C JPYrol CTOPOHBI, JUCIHEPCHUOHHBIE
MCKQ)KEHUS CUTHAJIOB, KOTOPBIE OOBIYHO SIBISIOTCS OCHOBHBIM 3(DEKTOM MPHU MX PacpOCTPaHCHHUH
[2], oka3bIBAIOTCS HE3HAYMTETHHBIMH.
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Takum oOpa3om, mokaszano, uro ucnonb3zoBanue CIHIIT curnanos mis /13 moBepxHOCTH 3eMITn
¢ momompbio PJIC, pacnonoxenubix Ha OopTy camonetoB u HWC3, MO3BOJUT TOCTHUYD
CBEpXpa3pelieHusl IO JAIbHOCTH U CYIIECTBEHHO YBEIUYHTHh KOJIWYECTBO HH(OpMAIINH,
nmory4aeMoil 00 00beKTe HAOMIOEHUS, U PEKOMEHIOBAaHbI ONTUMAaJIbHBIC MapameTpsl Takux PJIC.
IIponemoncTpupoBano, uro napamerpel PJIC mpaktuueckn poctmxumsbl, a PJIC mo ux macco-

rabapuTHBIM TTapaMeTpaM JIOMyCKaloT YCTAaHOBKY Ha OopTy camodeta i MC3.
1. UWB. Theory and Applicatios€Ed. Oppermann I., Hamalainen M. and linatti HicBester: Wiley, 2004. —
223 p.
2. Jlazopenxko O.B., Yepnorop JI.®. Ceepxuupoxononocteie cuenanst u npoyeccol. Xapbkos: XHY, 2009, 576
C.

OCOGEHHOCTM OCHOBHOMO YpaBHEHUS pagvoriokauum npu AUCTAHLUOHHOM
paano3oHAUpoBaHUM 3eMNU CBEepPXLUMPOKONONOCHbIMU CUTrHanamm G0pTOBbIX
pagapoB HU3KOMNETSALWMUX CaMOsieToB

Toranos A.A.* (potapov@cplire.ry Jlazoperko O.B.? (Oleg-Lazorenko@yandex)u
Yeprorop JI.®.° (Leonid.F.Chernogor@univer.kharkov)ua

1
Hucmumym paouomexnuru u snexmponuxu um. B.A. Komenvnuxosa PAH, Moxosas, 11,kopn.7, 125009
Mockea, Poccus
2 N .
XapvkoscKuil HAYUOHATbHYLI YHUGepcumem paouodiekmponuxu, Jlenuna, 14, Xapvros, Yxkpauna
3 N .
"Xapvkosckuil Hayuonatvuwill yuugepcumem umenu B.H. Kapazuna, ni. C60600bi, 4, Xapvkos, Ykpauna

[Tpu ucnonp3oBanuu ceepximpokonoiaocHbix (CILIT) curHamoB B IEsIX AUCTaHIIMOHHOTO
souaupoBanus (J[3) moBepxHOCTH 3eMiIM € MOMOINBIO paarosokaruoHHbX craniuii (PJIC),
YCTAHOBJICHHBIX Ha OOpTy camosiera, BaKHEWIIEW 3ajadell SBISETCS MOBBIIIEHHUE OTHOIICHHS
curHaji/mym Ha BXoje mpueMHuka. OIHHM M3 MEPCHCKTHBHBIX MyTEH PEUICHUS TaHHOW 3a1avu
MOKET OBITh HCIOJB30BAHME TAaK HA3bIBAEMOro 3((eKTa BO3ZHUKHOBEHHS <QJIEKTPOMArHUTHOTO
caapsga» (OC) [1]. Lleapto paboOTBI ABASETCS yd4eT B OCHOBHOM YpPaBHEHHH paJHOJIOKAIMH
BO3MOXKHOCTH BO3HHMKHOBEHUS DC ¥ OILIEHKA BBIUTPHINIA B OTHOUICHWHM CHTHAJ/IIyM Ha BXOJC
npuemuuka CILIT PJIC, ycranoBieHHON HAa OOPTY HU3KOJIETSIIETO CaMoJIeTa.

[Tpobnema coznmanust OC BO3HUKIA TPU HCCIEIOBAHUM H3IYyYCHUS AHTEHHOW KOPOTKHUX
uMnynscoB. CyThb €e B TOM, YTO NPH OMNPEIECIICHHBIX YCIOBUAX SHEPTUs H3IYYEHHOT'O MMITYJbCa
yObIBaeT mpu OONBIIMX YHAJNCHHUSIX MEIJIEHHEe, 4eM KBajJpaT oOpaTHOro paccrosiHus. Takas
HEOOBbIYHO BBICOKAsl KOHIIEHTpAIUs YHEPTHH U ollpaBabiBaeT BBeneHue tepmuna JC. Kak nokazano
B [1], 9TO He BBIXOIWUT 332 PaMKU KJIACCHUYECKOW DJICKTPOJMHAMHKH U HE MPHBOAUT K TOSBICHHUIO
KaKuX-1100 HEOObIYHBIX sBJIeHHM. J[e10 B TOM, YTO HAJIS UMITYJIBCOB C <«KPYTHIMU (POHTAMU»
MeKIy ONvKHEH M JajnbHEH 30HAMHM aHTEHHBI BO3HHMKAeT mpomexyrodHas 3oHa ([13), rpaHuisbl
KOTOpOIl ONpeAensitoTcs OTHOLIEHUEM JUIUTEIbHOCTH HMITYJIbCAa K JUIMUTEIBHOCTU €ro (poHTa.
Nwmenno B I13 u wabmomaercs DC. BaxHO OTMETHUTBH, YTO IMOJOXKEHHE HallbHEeW TpaHUIsl 113
3aBHCHUT TOJBKO OT JJIMTEILHOCTU (PPOHTA UMIYJIbCa U HE 3aBUCHUT OT €ro JJIUTENbHOCTH. Ecin xe
¢bpoHTHl Yy uMmynbca mojorue, To 13, a 3Haunt, 1 DC He Bo3uukaioT [1]. Hamu momyueHo
ypaBuenue paguonaokanuu ajast CIIIT curaaaos ¢ yueToM BO3MOXKHOCTH Bo3HUKHOBeHHS DC [2].

[Tokazano, yto Hammyue DC MPUBOAUT K YBEIMYCHHUIO OTHOIICHUs curHan/mrym B 5—10pas.
[Tpu ontuManbHbIX mapamerpax camosietHoit PJIC (wacrora 37.5I'TH, MIMTEIBHOCTH MMITYJIbCA
0.1 Hc, nokasaress mupokononoctoctr 0.53, mamerp anterns! 1 M, kosduument yenrenus 107)

OC Bo3HHKaeT Ha BbicoTax 0koio 20—200m.
1. Comun JI. I'. UMIysibCcHOE M3Iy4eHHe aHTEHHBI (DIEKTPOMArHUTHBIN CHapsin). Paduomexnuxa u
anexkmponuxa, 1991, 5, 1014-1022.
2. Jlazopenko O.B., YepHorop JI.®. Ceepxuuporononocuvie cuenanvt u npoyeccoi. Xapbkon: XHY, 2009,
576¢.
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O meTome y4yéTta norpewHoCcTeM ABMXEHUsi o6navyHocTU no
nonyccepmnyecKum M3006paxeHUsIM CKaHMpyHoLWero paguomMmeTpa B AuanasoHe
8-13 MKM

dénopos B.O., Anrernos M.H. (allenov@typhoon.obninsk)uisanos B.H., Tperbsxos H./I.
HIIO «Taiighyn», yn. Ilo6eodwvr 4, 24903806nunck, Poccust

On a calculation method used for accounting for errors in cloudiness
motion from semispherical images of a scannin g radiometer within the
range of 8-13 um

Fedorov V.O., Allenov M.I., Ivanov V.N., Tretiakdv.D.
Scientific and Production Association "Typhoon" nidtsk, Moscow Region

PaccmarpuBaercst MeTo yu€Ta MOTPEIIHOCTEN JBMKEHUST 00IaYHOCTH 110 OTyC(hepuIecKIM
M300pakEHUSAM CKaHHPYIOIIETO paguoMeTpa B auanazone 8—13 mxm. Kaap obmaunoro mosst (6120
3HAYCHHWH DHEPreTHYCCKOW SIPKOCTH) TMPEICTABISIETCS B BHIE MPOCKIIMA Ha TOPH30HTAIBHYIO
wiockocTh (40 x 40 siueek). [TockoabKy CKaHMpOBaHHWE HEOOCBOAA MPOMCXOAUT HE MTHOBEHHO,
H300pakeHre IBIKYIIUXCS 00beKTOB (001aK0B) HCKaxaeTcst. OHO MOXKET OBITh KaK CKaThIM, TaK U
pacTSHyTHIM B 3aBUCHMOCTH OT HAaIlpaBJICHHUs JBWXXEHHS OOJaKka M €ro IMpOCTPAaHCTBEHHOTO
MOJIOXKEHUS B 30HE CKAHUPOBAHUS.

JIns omeHkH W ydyera OJTUX HCKaxeHuwid, B cpexe MathCad co3mana mnporpamma,
MoJIeTUpyIolIas paboTy CKaHUPYIOIIETro paAuoMeTpa U ABMKeHHe o0aka. MoJenb CKaHUPYIOIEro
pamzuoMerpa CTpOWJIack B COOTBETCTBMM ¢ paspaboranHo B IY «HIIO «Taitpyn»
ABTOMATU3MPOBAHHOW CHUCTEMOW MapaMeTpu3anuu u pacno3HaBanus ¢opm odmagynoctu ACITPDO
[1, 2]. [Toka3aHo, YTO MPH HEKOTOPBIX HEOIATONPUSATHBIX YCIOBHUAX HCKaKEHUs (GopMbl (IIIO0IIAIN)
MOJIETIbHOTO 00Jjlaka MOTYT OBbITh 3HAUUTEIbHBIMH, YTO MOKET BBI3BAaTh HEOJHO3HAUHOCTH MPH
aBTOMAaTU3MPOBAHHOM OIPE/IECICHUN KOJNYECTBA 00JauHOCTH.

[IpemyioxeH cnoco0d UCKIIOYCHHUS MCKAKCHUH M3MEPEHUN M MX Y4ETa TPH MaTeMaTHYECKON
00paboTKe Kajpa U COOTBETCTBYIOIICH MONpaBKe Ha CKOPOCTb. [ 3TOro mpu BOCCTAaHOBICHUU
KaJpa ONpPENENSIIOTCS TOPU3OHTANbHBIE M BEPTHUKAJIbHBIE COCTABISIOUINE CKOPOCTU JABHKCHUS
o0JIaYHOTO TOJISL 3a BpeMsi OAHOro u3MepeHus. Ilo mosyuyeHHBIM 3HAYEHHUSM ONpeAesseTcs
HEOOXOIUMBIA CIBHUI B slUEHKAaX IO BEPTHKAIM M TOPU3OHTAIM COOTBETCTBYIOLIETO AJIEMEHTA
kazapa. [Ipu aTom uckaxenus Gopmsl (Turomanu) odiaka KOMICHCHUPYIOTCS.

[Ipy HEKOTOPBIX HANpPABIEHUSAX IABUKEHUS OOJIaYHOTO MOJISi BOCCTAHOBJIEHHAs 30Ha 0030pa
(pabouast 0OyacTh) paguoMeTpa YBEITUUUBACTCS, YTO paciIupsieT (yHKIUOHAIBHBIE BO3MOXHOCTH
npubopa, TeM caMbIM YBEIMYKBas MH(OOPMATUBHOCTH HCCIeAyeMOro obmaqHoro nois. B noknazae
NPEACTABISIOTCS PE3yNbTaThl y4éTa MOTpEHIHOCTel (Tabmuipl W Tpaduku) TpH  OLECHKE

HaIpaBJICHUA U CKOPOCTU ABUKCHUA 001aYHOCTH B AHCBHOC U HOYHOC BPEMSI.
1. AnmnenoB M.U., UeanoB B.H., Tpetbsixo H./I. [Tarent Poccun Ha nzobpeTenue «Y cTpoicTBO
pacrnio3naBanus popm obaagnocTu» Ne2331853- omy6ur. 20.08.20086r051. Ne 23.
2. Amrenos M.I., Aptioxos A.B., Isanos B.H., TpetssikoB H.JI. ITarent Poccun Ha m3obpereHune «Criocod

OIIpe/IeIeHUsI HAMPABJICHUS U CKOPOCTH JBIDKCHUS HYD)KHEH rpaHulibl oOnaunocTu» Ne2414728- omy6u.
20.03.20116r0m1. Ne 8.

MHTepnpeTtauma AaHHbIX NUMAapHOro 3oHAUpoBaHUA cnabo pacceuBaloLew
aTmocdepbl

Eropos A.Jl.(egorovad@rambler.julloramosa U.A., Pxxoucuunkas 0.b., Ipabenko B.A.,
OmypkoBa A.A.

Poccutickuii 2ocydapcmeennulii euopomemeoponocuveckuil yrugepcumem, Manooxmuncxuu np. 98, 195196
Canxm-Ilemepbype, Poccus

B pabote paccmoTpeHbl OCOOEHHOCTH JMAAPHOTO 30HAMPOBAHUSA CJIa00 paccenBaromiei
atMoceppl. OOBIYHO HMHTEPHIpETAlUss JaHHBIX AJIACTUYHOTO  JIMJIAPHOTO  30HIUPOBAHHUS
aTMOC(EpHOTO a’3pO30Jisi OCHOBBIBACTCSI HA OOpAIICHUH JIMJAPHOTO YpaBHEHUS, 3aIIMCAHHOTO IS
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KOPOTKHX 30HJUPYIOIIUX HMIIYJbCOB, B MNPHOMMKEHUH OIHOKPATHOTO pAcCestHUA M IS
HE3HAYMTENIbHONW (DOHOBOHM 3aCBETKH. DTO YpPaBHEHHME CBS3BIBAET MOIIHOCTH CHUTHala OOpaTHOTO
paccesHUs ¢ ONTUYECKHMHU XapaKTepUCTUKAMH aTMOc(epHOoro aspo3oiisi. B obmem ciydae dakrop
(hOHOBOI 3aCBETKHU CJIEIYEeT yUYUTHIBAaTh. B ciiydae ogHOpoaHOW atMocdephl THaapHOe ypaBHEHHE
MOXKHO 3amucarh s TPEeX paccenBaloUIMX o0beMoB aTMmocdepbl. B pesynbraTe momydaercs
CUCTeMa M3 TpeX ypaBHEHUN OTHOCUTEIBHO HEU3BECTHBIX BEIMUYMH: Kod(dduimeHnta ocnabieHus,
(OHOBOM 3aCBETKH U MPOU3BENEHHs KO HIeHTa 00paTHOro paccestHUs U MOCTOSHHOHN Jaapa.
[TockobKy MOIIHOCTh HM3MEPSIETCS C MOTPEIIHOCTHbIO, YPaBHEHHS SBISIOTCS MPHUOIMKEHHBIMH.
MOXHO paccMOTpPETh 33aa4y HaXOXKJACHUS HAMITy4IlIero Npuoamkenus. J{is 3Toro cienyer yuecTb,
YTO TaKUX ypaBHEHHUI MOKHO COCTaBUTH OoJiblile, ueM 3. J{Js pelieHns CUCTEMBI B CIIy4ae MaJbIX
BEITMYUH KOd((UIIMEHTA OCIA0ICHHS €€ MOXKHO JIMHEAPHU30BaTh.

B pabote paccMOTpeHBl pe3ynbTaTbl 30HIMPOBAHUSA, TMO3BOJSIONIUE PEATU30BATH ATY
BO3MOXXHOCTb. AHAJIM3 PE3yJbTAaTOB BBINOJHEH C YYE€TOM HMCKA)KEHUS CUTHAJa HAa CPABHUTEIBHO
HEOOJBIINX  PACCTOSHUAX  30HAUpoBaHUA. [l  KOpPpeKTHOM  WHTeprnpeTanuu  JaHHbBIX
paccMaTpUBAIOTCS PACCTOSIHUS 30HAMPOBAHUS, IJI€ 3TO BIUSHHUE OTCYTCTBYyeT. B pabore HaiineHa
BeJIM4KMHA (JOHOBOM 3aCBETKH U BBHITIOJHEHO CpPaBHEHHE HaWJCHHOM BEIMYMHBI C pe3yJbTaTaMH €€
ONpeNIeNIeHUs] 10 W3MEPEHUSM CHUTHala u3 arMoc(epsl, OCYIIECTBIEHHBIM [0 MOCBUIKU
30HIUpYONIero uMIynbca. Halinen kosdduiment ocmabinenus u npousBeacHUe Koddduimenta
00paTHOTO paccestHUs W TOCTOSHHOW nuaapa. Ilo mM3MepeHHOMY 5XO0-CUTHATy M HalJAEHHBIM
KOHCTaHTaM BBINOJHEHA OlleHKa mryma. HalieHa cBsi3b IIymMa ¢ MOIIHOCTBIO 3XO-CHTHAja, YTo
BaYKHO JUIsI MOAEIMPOBAHUS CUCTEM MHOTOIIO3ULIMOHHOIO JIMJIAPHOTO 30HAUPOBAHMUS.

Interpretation of weak scattering atmosphere | idar probing data

Yegorov A.D., Potapova I.A., Rzhonsnitskaya Y.BraBenko V.A., Oshurkova A.A.
Russian State Hydrometeorological University, M&lttinsky pr. 98, 195196 St .Petersburg, Russia

It is considered the problem of lidar probing of akescattering atmosphere. The
interpretation of atmospheric aerosols lidar prgbitata is based usually on the inversion of the
lidar equation written for short pulses and neglgipower of the background light. This equation
connects the backscattering signal with the optiteracteristics of atmospheric aerosols. The
power of the background light is to be taken intocaint in common case. The lidar equation can
be written for three scattering volumes in the casbomogeneous atmosphere. So we have the
system of three equations including three unkno®alnas: the extinction coefficient, the power of
the background light, the product of the lidar ¢ans and the backscattering coefficient. These
equations are approximate equations because adrqreshe errors in the signals. One can consider
the approximation problem. It is possible to wnitere then three equations. This system was
solved using the linearization of the problem ia tase of small extinction coefficient value.

The corresponding data of lidar probing were cargd in the paper. The analysis of the
results was carried out taking into account thesgmee of the systematic signal error at small
distance between the scattering volume and lidae. distance is considered in the paper where this
error is negligible for correct interpretation afdr probing data. The power of the backgroundtligh
was found using probing data and the comparisdhigfvalue was carried out with the value of the
power of the background light found before probiige extinction coefficient and the product of
the lidar constant and the backscattering coefficigere found also. The noise estimation was
carried out using measured signals and found cotsstit was found the relationship between the
noise and the signal power. This is important foitiposition lidar probing system modeling.
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M3mepeHue cogepxaHusi BogsiHoro napa B 3eMHoOM aTMoccepe Ha OCHoBe
HabnaeHMn co 3Be3OHbIM U CONHe4YHbIM choToMeTpamu. Metogmka m
pesynbTaThbl

lankun B.I[.l (galkin_slava@mail.ry¥mmiep ®.2, Anexceea I'.A.L, beprep d.-X 2,
Jlaittepep Y.Z, Hubepr T.z, Huxanoposa I/I.H.l, HosBukos B.B.l, ITaxomoB B.H.l, Canbuukos W.B.}
YTnasnas (Iynxosckasn) acmponomuueckas obcepsamopusi PAH, ITynxoeckoe wi. 65,kop. 1, 196140 anxm-

Iemep6ype, Poccus
2MemeopwzozutteCKa}il Obcepsamopusi Jlunoenbepe um. P.Accmana, Jlunoenbepe, I'epmarnus

B 1995-2007 ronax B Meteoponoruueckoir O6cepBaropun Jluanenoepr um. P. Accmana B
['epmaHuy BBIMONHATIUCH perynspHble HaOmoaeHuss CofHIa U 3B€3/] B IHEBHOE U HOUHOE BpPEMS C
[EBI0 OMPECIICHUsT adPO30JIbHBIX ONTUYECKUX TIYOMH M COJEp)KAHUSI BOASHOTO mapa. J[HeBHbIE
HaOJIO/IEHUsl  BBINOJHSUINCH C  TOMOIIBIO TOJHOCTHIO aBTOMATH3UPOBAHHBIX  COJIHEYHBIX
¢doromerpoB ROBAS-20 1 ROBAS-30, usrorosnennsix ¢upmoit Kapn Illynsn u mapTHepsl,
HOYHBIE — CO 3BE3JHBIM ()OTOMETPOM, TaKKe BBINOIHEHHBIM (upmoii [llynpla mo paspaboTke
[TynkoBckoi obcepBaropuu. 3Be3nHbIN hoTomerp comepxan 10 uHTeppepeHIIMOHHBIX (UIBTPOB,
OJIMH U3 KOTOPBIX IEHTPUPOBAH Ha mojiocy nornomieHust BoasHoro mnapa 0.93mkMm. ConHeuHble
¢doToMeTpsl BKJIIOYAIH KJIMHOBOH HMHTEp(EpeHUUOHHBIH (UIABTP, KOTOpBIA oOecreynBal
bunbTpoBBIC M3MEPEHHS B mojioce mupuHoi 20HM B cnekTpanbHO obmactu 0.3-1.1mxm B 67
JUTMHAX BOJH (BKio4as mosiocy BomsHoro mapa 0.93mkm). doromeTpuueckre H3MEpPeHUS B
MOJIOCaX BOJASHOTO IMapa ObUIM KCIIOJIB30BAHBI I OMPENCIICHUs COACPIKaHUS BOJSHOTO Tapa B
aTmocdepe.

B IlynkoBckoii oGcepBaTopuu ObL1a pa3paboTaHa crelUaNbHas METOAWKA U BBIIIOJHEHBI
HeoOxouMble J1a00paTOpHBIE M3MEPEHUs ISl KOJIMYECTBEHHOIO OINpEeNieHUs BOASHOIO Mapa.
MeTtoauka onpeselieHrs: KOJIMYECTBAa BOJSHOTO MMapa BKIIOYAla CICTYIOIINE OCHOBHBIE dTaIbI:

1. Ucnonp3oBanue IlynkoBckoro naGoparopHoro komiuiekca Ha 6a3e kioBetsl BKM-100
(BakyymHasi mHOTrOX00Bast oM 100M). Cuctema 3epkai JUisi MHOTOKPATHOTO MPOXOXKICHUS
CBeTa MO3BOJIsJIa MOJMYUUTh IMyTh cBeTa B KtoBeTe MuHOM oT 100M 10 4100m ¢ marom 400m.

2. KanubpoBka poToMeTpa Uil CHEKTPOPOTOMETPa B MOJIOCE MOTJIOUICHUS BOJSHOTO Tapa C
nomompio BKM-100 — wm3MepeHue BeIMYMHBI TOTJIOMICHHWS B 3aBUCHMOCTH OT KOJHUYECTBA
BOJISIHOTO Tapa Ha Jiyde 3peHus (4ucia MPOXOXICHHH B KioBere). [IJis MPUBS3KU K CIUHHIIC
aOCOJIOTHOM BJIQXHOCTH B TIpoIlecCe KaTMOPOBKM BBHITIOJNHSINCH HW3MEPEHHs] a0COIOTHOM
BIIQ)KHOCTH B KIOBETE C IMOMOINBIO MOJUMEPHBIX JAaTYMKOB, a TaKXKE CHEKTPOCKOMUU BBICOKOTO
paspemmenus no ouaun HyO A = 6943.8 AB Hacrosiee BpeMs ¢ HCIIONb30BAHHEM COBPEMEHHBIX
CPEICTB M3MEPEHUs] BO3MOXHO JOCTH)KEHHUE TOYHOCTH OMpEeNICHUs] BOJSHOTO TMapa ¢ OLIUOKOM,
6nu3koii k 1 %.

3. Annpokcumarnysi HabIrI01aeMol B KIOBETE€ KaJMOPOBOYHOM 3aBUCUMOCTH aHATUTHYECKOU
bopmyoii.

4. Onpenenenne BHearMochepHbIX BenuynH CONHIIA W 3BE3]] B TOJOCE BOASHOIO TMapa Ha
OCHOBE HaTypHBIX (DOTOMETPUUECKUX HAOIIOIEHUH U KaTUOPOBOYHOM 3aBUCUMOCTH TOTJIONIEHUS B
TI0JIOCE BOJSTHOTO Tapa OT €ro KOJIWYeCTBa.

5. Onpenenenyue KOIMYECTBA BOJISHOTO Mapa B 3e€MHOM aTMocdepe Ha OCHOBE [aHHBIX,
MOJIYYEHHBIX B TyHKTax 3—4.

3a 1995-2007rr. 6bu10 moyueHo cBoiie 410003HaueHnil HHTETPATBHOTO BOJSHOTO Tapa B
atmocdepe o HabmonenusiMm Conana 1 8600 — mo HaOmoaeHusM 3Be31. JlocTUrHyTas cpemHsis
BEJIMYMHA OJIHOTO CTaHIAPTHOTO OTKIOHEHUs1 cocTaBisuia 5—10 %. Pesynbrarel mpencraBieHbl B
pabore [1].

1. Galkin V.D., Immler F., Alekseeva G.A. et aha@lysis of the application of the optical methodhe

measurements of the water vapor content in thesgth@e — Part 1: Basic concepts of the measurement
technique Atmos. Meas. Tech4, 843-856, 2011, www.atmos-meas-tech.net/4/843/2
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Measuring of the water vapor content in the Earth's atmosphere on the
basis of observations with star and solar ph  otometers. The method and
results

Galkin V.D2, Immler F?, Alekseeva G.A, Berger F.-H, Leiterer U?, Naebert T,
Nikanorova I.N%, Novikov V.V, Pakhomov V.P, Sal'nikov I.B}
'Russian Academy of Sciences, The Central Astroab@Hservatory at Pulkovo, Saint-Petersburg, Russia
“Deutscher Wetterdienst, Meteorologisches Obseriatot.indenberg - Richard-ABmann-Observatorium,
Lindenberg, Germany

In 1995-2007 at Meteorological Observatory Lindenberg of ARmann in Germany the
regular observations of the Sun and stars duriggadd night time for the purpose of determination
of aerosol optical depths and the water vapor cdntesre carried out. Day observations were
carried out with the help of completely automated photometers ROBAS-20 and ROBAS-30,
made by firm Karl Schultz and partners, night -hatihe star photometer also executed by firm of
Schultz on working out of the Pulkovo observatdrige star photometer contained 10 interference
fillers one of which corresponds to the absorptlmand of water vapor 0.98n. The sun
photometers included the interference wedge filteich provided filter measuring in spectral range
0.3-1.1um in 67 wavelengths with 20 nm half-width (inclugirwater vapor band 0.98n).
Photometric measuring in water vapor band had hesed for determination of the atmospheric
water vapor content.

In the Pulkovo observatory the special procedurs haen developed and necessary
laboratory measuring for the quantitative determomaof water vapor content are executed. The
procedure of water vapor content determinatioruitet! following basic stages:

1. Use of the Pulkovo laboratory complex on theebalsmultipass vacuum cell VKM-100.
The system of mirrors for multi passage of ligHbwakd obtain the light trajectory in the cell in
length from 100 m to 4100 m with a step of 400 m.

2. Photometer or spectrophotometer calibration wager vapor absorption band with using
VKM-100 — measuring of absorption depending on waépor content on a line of sight (numbers
of passages in a cell). Measuring of absolute hiiynid a cell by means of polymeric data units,
and also high resolution spectroscopy of [ A = 6943.8 A were carried out for a binding to
unity of absolute in the course of calibration. Newth use of the up-to-date measuring technique it
is probably achievement of accuracy of determimatibwater vapor content with an error, close to
1 %.

3. Approximation of the observed calibration deparag by the analytical formula.

4. Determination of extraterrestrial magnitudeghef Sun and stars in water vapor band on
the basis of natural photometer observations usiieg calibration dependence of water vapor
absorption from its content.

5. Determination of atmospheric water vapor contemtthe basis of the data obtained in
points 3-4.

For 19952007 it has been obtained over 41000 values ofjiated water vapor content in
atmosphere on observations of the Sun and 86060 observations of stars. The reached medial
accuracy of one measurement (SD) was(®b%. Results are presented in article [1].

1. Galkin V.D., Immler F., Alekseeva G.A. et ahadlysis of the application of the optical methodhe

measurements of the water vapor content in thesgth@e — Part 1: Basic concepts of the measurement
technique Atmos. Meas. Tech4, 843-856, 2011, www.atmos-meas-tech.net/4/843/2
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3oHAMpOBaHME NapHUKOBLIX ra3oB Ha Ypanbckon atmoccepHon dDypbe-
CTaHUMM C UCNOJIb30BaHMEM METOAOJSIOrMM ONTUMANbHbLIX CMeKTparbHbIX
MMUKPOOKOH

Poxotsu H.B.! (nikita@rokotyan.com) ['pubanoB KI.% 3axapoB BU.! Bepechen C.AL
[MommyOHbII B.A.2

lYpaﬂbCKud eocyoapcmeennblil yHusepcumem, np. Jlenuna 51, 620082. Examepunbype, Poccus
2 N
Hncmumym npomviuinennoi sxonroeuu YpO PAH, Examepunbype, Poccus

B urone 2009r. na Tepputopun KoypoBckoi acTpoHOMHUYECKOW 0OcepBaTOpUU Y PaibCKOTO
rOCYJapCTBEHHOTO YHHMBEpPCHTETa BBeleHa B CTpoil Ypanbckas Atmochepnas Dypbe Cranums
(YA®C). Cranmus pacrnonoxerna B ¢poHoBoM jecHoM paiione (57.038 .m1., 59.548 B.1.) B 80km
ot ExarepunbOypra u o6opynoBaHa cOBpeMEHHBIM Dypbe-CIIEKTPOMETPOM BBICOKOTO pa3pelieHus
Bruker IFS125M,comnpsokenHsiM ¢ comHedHbIM TpekepoM AS47N. CraHuus mpeaHa3HadyeHa IS
MOHHUTOPHHTA CIEAOBBIX Ta30B B arMocdepe, HAKOIUICHUS BPEMEHHBIX PSIOB ITaHHBIX U IS
BaJIMJAIMK JaHHBIX CIYTHUKOBOrO 30HaupoBanus (Takux kak TANSO/GOSAT, AIRS/AQUAu
apyrux). YA®C BrimoueHa B MexayHapoanyioo cerb Total Carbon Column Observing Network
(TCCON). OcHoBHBIE XapakTepuCTHKH Dypbe-CIIEKTPOMETpa TAKOBBI. IOJHBIA CIIEKTPaIbHBINA
muanazon — 420—2500@m* (0.4—-24mKkMm); paspelicHHE CKaHepa — HE MEHEe 0.0035cm™*:
uaTepdeiic K ympasusionieMmy Kommbiotepy Ethernet ¢ mporokomom TCP/IP; tounHOCTB
MO3UIIMOHUPOBAHMSI COJIHEYHOTO TpeKepa — 2 YIVIOBBIX MUHYTHI. B KauecTBe BCIOMOraTeiabHOTO
o0opynoBaHUs Il U3MEPEHHsI aTMOC(EPHOTO JTaBICHUS, TEMIIEPATYPhI, BIAXHOCTH ¥ KOMITIOHCHT
CKOpOCTe BeTpa B IIPOLECCE PErucTpalud CHEKTPOB  HUCIOJB3YETCS  COBPEMEHHBIN
aBTOMAaTU3UPOBAHHBIN YJIBTPa3ByKOBOM METEOPOJIOTUYECKUN KOMILIEKT METEO-2,
paszpabotannsiii B MHcTHTYTE onTukH atMochepsr CO PAH.

[Ipu pemeHun oOpaTHBIX 3a7ad IO ONPEJCICHUI0 KOHIICHTPAIIMM HWCKOMBIX Ta30B B
atMocdepe HCIONB3YIOTCS CHEKTPhI, 3aperuCTPUPOBAHHBIE B SICHBIE 0€300J1auHbIE JTHU W
COOTBETCTBYIOIIIHE OTHOCHUTEIBHO OC3BETpEHHBIM (CKOpOCTh BeTpa MeHee 2M/C) COCTOSIHUSM
atMocdepsl co cIadbM a’pO30JbHBIM 3aMyTHEHHEM. [l ceneKIuu CIeKTpoB arMochepbl co
CIabbIM  a’pPO30JILHBIM 3aMYTHEHHEM HCIOJB3YIOTCS HE3aBUCHMBIE HW3MEPEHHUS adpPO30JbHOMN
ONTHUYECKOW TOJIIH, CIeJaHHble C momolnisio conHeuHoro ¢oromerpa CIMEL CE 318,
pPa3MEIICHHOTO PSJIOM C COJTHEYHBIM TPEKEPOM |  SIBISIOMIETOCS JIOKATbHBIM CETMEHTOM
mexxayHapoanoit cetu Aerosol Robotics Network (AERONET).

B nanHoii paboTe AN BOCCTAHOBJICHHUS aTMOC(EpPHBIX MMApaMeTpoOB W3 PE3yJIbTaTOB
Habmonenuit MUK crektpoB atmocdepsl mpemaraeTcsi HCIOJIb30BaTh 0OCOOBIC CHEKTpaIbHBIC
MUKPOOKHA, COJEpIKaIINe JIMHUU, cTa00-9yBCTBUTEIbHBIC K BApUAIUSAM TEMIIEPATYPHI B 3aJaHHOM
TemrepaTypHoM uHTepBasie. KonebarenbHo-BpaliaTeIbHbIH CIEKTP MOTIOMICHUS (MPOIYCKaHuUs)
JIOCTaTOYHO YYBCTBUTEJICH K TEMIIEPATYpPHBIM BapHaIlUsM, [MO3TOMY OIIMOKA B TeMIEPaTypHOM
npoduse B HECKOJIBKO TPaaycoB i cllaboBapradeNbHBIX T'a30B MOXKET J1aBaTh CPAaBHUMBIM WM
naxke OONBIIMKA BKJIAA B (DYHKIMIO NMPOIYCKAHUSA, Y€M BKJIAJ OT XapaKTepHBIX BapHalMid CpeaHen
KOHIIEHTPAallMl HCKOMOTo raza B armocdepe. Mcnonp3oBanue mnauHMMA, crab03aBUCSIIUX OT
BapHalllii TeMIepaTyphl, MO3BOJIUT HU30€XKaTh TEMIIEpaTypHOW HEONPEIeICHHOCTH, HMEIOIICH
MECTO MpH pELIEHUH OOpaTHOM 3aJaud W CBA3AHHOW C HETOYHBIM 3HAHHEM BEPTUKAIBLHOTO
npopuns TeMreparypsl B Tpomocdepe. Takoil OpUTMHAIBHBIA TOAXOJ IPEIOCTaBISIET
MOTEHIIMAJIbHYI0O BO3MOXXHOCTH 3aBEJOMO IIOJIydaTh Oojiee TOYHBIE pE3yabTaThl M H30eXaTb
CYIIECCTBEHHBIX OIIMOOK B pe3yibTarax peHmieHUs OOpaTHOM 3aJadyd 10  ONpeAeNICHUIO
KOHIEHTPAllUK TapHUKOBBIX Ta30oB U3 u3MepeHHbIX MK crekrpoB mnpomyckanus aTMochepsl
BBICOKOT'O Pa3pelIeHus.

B nactosimeii pa6ore u3 6a3pl qanHbix HITRAN 2004 u3 cniektpanbaoro nuamazona 4000—
12000cm™ otoOpanbl u3onupoBanubie A HO, CH;, CO, m CO, HHTEHCUBHOCTh KOTOPBIX
cmabo 3aBUCUT OT Bapuaiuii temrepatypbl B uareppaie 220—-310 K.Ha YA®C Orpina mpoBeieHa
cepus I/ISMCPGHI/II‘;I UK cnekTpoB npomyckanusi 6e3001aunoi atMocdepsl ¢ paspemenueM ot 0.05
10 0.02cm™ B crieKTpajdbHOM AMana3oHe 4000-1200@m™. BriOpannbie muHUM anpoOWpOBaHBI Ha
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npuMepe ONpeAeICHUs] CpeIHel KOHIIGHTPAllMd JTUX Ta30B B aTMOC(PEpHOM CTONIOE U3
3apETUCTPUPOBAHHBIX CIEKTPOB. [IpOBeleH CpaBHHUTENBHBIA aHAIN3 IMOJYYCHHOTO CPEIHETO
cogepxkanuss H,O, CH;, CO; u CO B atmocdepe mo HaiiieHHOMY HaOOpy MHUKPOOKOH U MO
CTaHIAApPTHOMY HAOOPy MHUKPOOKOH, PeKOMEHJ0BaHHOMY B MexkyHapoaHo# cet TCCON.

PabGota BeimonHeHa npu ¢uHaHcoBor moanepxkke PODU (rpanter Ne 09-01-0064% Ne 09-
01-00474y1 Munobpuayku P® (rockontpaktsl Ne [11151u Ne [11571).

Pe3ynbTaTbl M3MepeHUN KOHLEHTpauuum ABYOKUCU yrnepoga B NpuU3eMHOM
cnoe atmocdepbl (CTaHUMA MOHUTOPUHra «OOHMHCK»)

Kammn @.B. (kashin@typhoon.obninsk)uApedses B.H.
HIIO «Tavigymn», yn. [lo6edvt 4, 24903806Hunck, Poccus

B r. O6GuuHCcke, pacrmonokenHoM B 105kM Ha foro-zamax ot Mocksel (55.10 c..,
36.90 B.n., 186M Ham ypoBHEM MoOpsi), TJ€ MPAKTHYECKH OTCYTCTBYIOT MPOMBIIUICHHBIC
UCTOYHHMKM  yriepojpocoiepxammx ra3oB, ¢ 1998r. Beayrcs perymspHble H3MEpEHHUs
KoHIeHTpanuu (oTHOIIeHUsT cMecu) nByokucu yriaepoaa (CO2) B mpobax MPU3EMHOI0 BO3ayXa Ipu
MOMOIIM KOMIUIEKCAa ammaparypbl, cocTosmero u3 @Oypbe-CeKTpoMeTpa U ONTUYECKOM
MHOT0X0/I0BOM KiOBeThI. CiydailHasg MOTPEIHOCTh €IUHUYHOrO u3MepeHusi KoHmeHTpauuu COz
cocrasmster + 1mu™. C despans 1998r. mo ¢espams 2011r. 0TOGPAHO M MPOAHATH3HPOBAHO
6omee 13000mpo6 mpu3eMHOT0 BO3AyXa.

Bpemennsie nsmenenus konueHrpanuu CO2 no uzmepeHusiM B OOHUHCKE XapaKTepU3yIOTCs
CE30HHBIMU BapHallUSIMU U KPAaTKOBPEMEHHBIMHU €€ MOBbIIeHUsIMU. Bricokue koHmeHTpauu COo,
6onmee 400mun™, HAGMIONANICH MPH HANMYHMA TPH3EMHON TEMIICPATYPHOH MHBEPCHH M CIaGOM
BETpe, a TAaK)Ke B MEPUOJ] JIECHBIX W TOP(DSHBIX MOkapoB B KoHIe 1998r., Bo BTOpO#l MOJIOBUHE
2002r. u B Hauane 2003r., B urone—asrycre 2010r.

Bce ocHOBHbBIE €CTECTBEHHbIE M AHTPOMNOreHHbIE MCTOYHUKU U cToku CO, HaxomsTcs y
3eMHOW moBepxHocTH. Ha ¢onoBoe cogepxanue COz, (opMupyemMoe eCcTeCTBEHHBIMU
WMCTOYHUKAMH, HAKJIAIbIBACTCSI aHTPOIOTeHHAast 1o0aBKa, cocTosAas u3 pactymux BbiopocoB CO»
WHYCTPUATBLHOTO TMPOUCXOXKICHUS W BHIOPOCOB TPHU CKUTAaHUU TOIUIMBA B KWJIBIX JOMax B
CEJIBCKOM MeCTHOCTU. MOXHO moJiaratb, YTO MHUHUMAaJIbHbIE 3HaueHUs KoHUeHTpamuu COz B
TEYCHHE MeCsa B HAWOOIBIICH CTENEHH OMPEIENISIOTCS €CTECTBEHHBIMA MPUYUHAMH U MOTYT
CUMTATHCSl (POHOBBIMH JIJIsl TYHKTA HAOIIOICHUH.

AHann3 MUHUMAJIBHBIX KOHIIEHTPAlUK TMOKa3aa, YTO MAaKCHUMyMbl U MUHUMYMBI CE30HHBIX
Bapuanuii CO, gaie BCero NpuxoIaTcs COOTBETCTBEHHO Ha (eBpasib M UI0Jb. CpeaHss aMIUIUTyAa
Ce30HHBIX Bapuanuii koHieHTpauuu CO, B rogoBoM ukie cocrasiser (18.7 + 9.1Mmuu™. 3a 13
neT cpeansist ronoBas KoHueHTpanus CO; Beipocna npuMepHo Ha 5.2 %./3MeHeHnss MUHUMAaNbHbBIX
koHneHTpanuid CO, B mpu3zeMHOM cioe aTMochepbl B OCHOBHOM OOYCIIOBJICHBI H3BECTHBIMH
NCPUOAMYCCKAMH  TeOPU3MYCCKUMHU  SIBICHUSAMH  (CE30HHBIMH ~ HM3MEHCHHUSMH  OHOTHI,
KBa3U/BYXJICTHUMU M3MCHEHUSIMH B cTpaTocdepe, sBacHHeM Dib-HUHBO W T.IM.), 8 W3MEHEHHUS
AHTPOIIOTEHHOM 100aBKH HOCSAT B OCHOBHOM CITY4alHBINA XapakTep.

Pabora BeimonHeHa npu puHancoBoi mopuepxkke PODU (mpoekt Ne 10-05-003561 npoext Ne 11-05-
00328)

First results of inversion for the TELIS ins trument

Xu Jian (jian.xu@dlr.dg Schreier Franz, Doicu Adrian, Trautmann Thonvamgt Peter
Remote Sensing Technology Institute, German Aecespanter (DLR), Muenchner Str. 20, 82234 Wessling,
Germany

Infrared(IR)/Microwave limb sounding is a well dslighed technique that can be used to
measure vertical distribution of atmospheric pesiland has some advantages that make its
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observations preferable. A new stratospheric baHoorne heterodyne limb sounder, so-called
TELIS (TErahertz and submillimeter Limb Sounderfjieh aims to produce diurnal profiles of
various key atmospheric constituents in the contlmnaof high sensitivity and extensive flight
duration, has been designed by the Remote Sensicigndlogy Institute at the German Aerospace
Center (DLR-IMF) in cooperation with SRON in thetNerlands and RAL in UK. It utilizes state-
of-the-art superconducting heterodyne technologg allows enhanced limb sounding of the
atmosphere within the far infrared (FIR) and micase spectral range. Since 2009, TELIS has
completed three successful scientific flights ostratospheric balloon gondola in Kiruna. Together
with the MIPAS-B instrument TELIS is acting as elpde to future spaceborne missions for
exploring the atmosphere environment. Therefore,digvelopment of new generation instruments
for remote sensing of the atmosphere leads to emeased demand in high resolution radiative
transfer modelling and reliable inversion perforican

In order to determine atmospheric state parameterjonlinear inverse problems have to be
solved. Consequently, we need an appropriate raglitansfer model in an intimate connection
with retrieval methodology for interpreting and Brzéng the limb sounding measurements. A new
code called PILS (Profile Inversion for Limb Soumgl, whose forward model is a variant of the
Line-by-Line code GARLIC, has been developed by BIMF for figuring down the mathematical
view of atmospheric remote sensing and seeking remdeh inversion strategy. This program
emphasizes efficient algorithms and techniqueshersimulation of radiance and transmission, the
Jacobian matrix calculation, and constrained nealineast squares optimization. Moreover, the
reconstruction of atmospheric profiles from measwets requires numerical regularization
methods due to ill-posedness of equations desgribi& measurement process.

Currently, the PILS code is implemented for levallé&a processing of FIR limb sounding
measurements dedicated to the TELIS project. Ia duntribution, we present first results of
retrieval of trace gas species from the latest Betneasurements. Based on Jacobians provided by
means of automatic differentiation, sensitivitydias have been carried out in order to investigate
the effect of important absorbers in the FIR/micawe spectral range.

Single station GPS slant path delay (SPD) de termination using modified
Precise Point Positioning (PPP) method

Asgari Jamal_(jamal.asgari@gmail.cpr8aati Amir Reza (amirreza.saati79@googlemail)com

Aeini Nazanin (nazanin.aeini@gmail.cpm
Department of Surveying Engineering, Faculty of iBagring, Isfahan University, Isfahan, Iran

Determination of atmospheric water vapour is oneth® key parameters for accurate
modelling of climate and cloud formation. As chamge amount of atmospheric water vapour are
very fast, temporal variations of water vapour hawvée monitored continuously. In recent years,
the Global Positioning System (GPS) tomographichnepies have been introduced as an
advantageous method to obtain water vapour disioibbun the atmosphere with high temporal and
spatial resolution under all weather conditions.

In this paper based on Precise Point Positioninthoade(PPP) and thanks to the GPS slant
path delays in troposphere, a novel technique &edion and modelling of tropospheric water
vapour is introduced. To avoid the singularity peobs, in this approach every two consecutive
epochs of GPS observations data are consideredymnploying recursive and filtering Least
Squares method tropospheric slant path delays coemp® are computed. In the end, corresponding
tomographical modelling of troposphere based onprded parameters is provided.
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MpocTpaHCTBEHHO-BpeMeHHass U3MEHYMBOCTbL cogepxaHua NO; B
norpaHUYHOM crioe aTmoccepbl NO HabNOEHUAM Ha CeTU CTaHUUMn
MDA PAH

Usanos B.A.! (victor.ivanov@list.r), Benuxos U.B.2, Boposckuit A.H.}, Enanckuit H®.2,
Enoxos A.C.l, Jxomna A.B.l, [Tymckunit P.A.l, ITocThLIIKOB O.B.l, bpyukoBckui I/I.I/I.z, Irie H.3,
Kanaya Y3, Takashima H.

YWnemumym @usuxu ammocpepor un. A.M.O6yxosa PAH, ITeisicesckuii nep. 3, 11901 Mocksa, Poccus
2Hayuonansnwiii HAYYHO-UCCIe008amenbCKUll yenmp monumopunea ozonocgepvl BI'Y, Munck, Pecnybnuka

benapyco
3Japan Agency for Marine-Earth Science and Techno{@@MSTEC), Yokohama, Japan

C 2008 roma Ha TeppuTOpHH COIO3HOTO TrocyaapctBa Poccum u bemapycu paboraer cetb
HaOmonenus apyokucu azora MDA PAH. Cerp cocToMT W3 4YeTHIpEX CTAHIMN HaOIIOIEHUS,
pacmioyioskeHHbIX B 3BeHuropoje (50km 3amamnee Mocksei), B Muncke (Pecniyonuka benapycs), B
IBYX TOukax MOCKBBI. Takke BBIMOJIHSAIOTCS U3MEPEHHS B XO/I€ SKCIEAUIINN BaroHa-1aboparopuu
TROICA (TRanscontinental Observations Into the Cisém of the Atmosphere)Ha ceru
PETUCTPUPYIOTCS CIIEKTPHI PACCEIHHOTO B 36HUTE COJIHEYHOI'O U3JIyUY€HHUs ¢ BXOJHOM aneprypoit 9°
C UCIOJIB30BaHUEM CIIEKTpoMeTpoB u3o0paxenus Oriel MS-260i, Oriel MS-257 Shamrock 303i.
HaGntonenuss mpoBOASTCS B JHEBHOE M CYMEpPEUHOE BpeMs B CIEKTPAJbHOM JHMaIa3oHe
430-495HuwM c pazpemieruem 0.7 HM.

Jlnst cetu pa3zpaboTaH HOBBIH METOJ, KOTOPBIN MO3BOJIIET BOCCTaHOBUTH cozep:kanue NO, B
nmorpaHuyHoM ciioe atmocdepsl. Ommbka BocctaHoBieHus coaepxkanuss NO, 1o maHHOMY METOy
He mnpesbimaer 20-25 %. [lns wnabmiogenuid Ha 3BEeHUTopojckoil HayyHoW cranuuu HOA
BoccTaHOBIeHHbIe coaepxkanuss NO, cormacyiorcss ¢ BBINOJIHAEMBIMH TaM K€ H3MEpEHHSIMU
MerogoM MAX-DOAS opranmzanuu JAMSTECc korddumnmentom xoppemnsiiuu 0.75.

Conepxxanrie NO, UCHBITBIBACT 3HAYUTEIBHbBIE MPOCTPAHCTBEHHO-BPEMEHHBIE BapUaIlMH OT
3Ha4YCHHM, OJM3KMX K (HOHOBBIM 51014mon/cM® 0  BBICOKHX TporocepHbIX 3HAYCHHUI
3M1017mon/em®. B xoze sxcrepumentoB TROICA BoisiBiiens! amu3os! BeiHoca NO, ¢ TeppuTOpHu
Kuras u mpompinuieHHsix paiionoB Poccum. s mepuona necHsix moxapoB jera 2010 roxa
BBISIBJICHA YHUKAIbHAsI CUTYyallMsl HU3KOTO COJEpKaHMs IBYOKHCH a30Ta B aTMocdepe.

Analysis of tropospheric NO , spatial and temporal variability using
observations at Russian DOAS network

Ivanov V.AX(victor.ivanov@list.r), Belikov I.B, Borovsky A.N?, Elansky N.F, Elokhov A.S?,
Dzhola A.VZ, Shumsky R.A, Postylyakov O.\}, Bruchkovsky 1., Irie H3, Kanaya Y,
Takashima H.

!A.M. Obukhov Institute of Atmospheric Physics, Rasa&cademy of Sciences (IAP), Moscow, Russia
“National Ozone Monitoring Research and Educatiddehter, Minsk, Republic of Belarus
3Japan Agency for Marine-Earth Science and Techno{@@MSTEC), Yokohama, Japan

A DOAS observational network of Obukhov IAPh inchsdinstruments mounted at urban
areas of Moscow (2 observational point), Minsk (&R#g of Belarus), and Zvenigorod
(occasionally polluted area, 50 km to the west fislmscow). These locations together with an
instrument used at TRanscontinental Observatiorte the Chemistry of the Atmosphere
(TROICA) train experiments are interesting for istigation of the tropospheric NOThe
instruments are based on image spectrometers (8e260i, Oriel MS-257 and Shamrock 303i)
with an optical port with a field of view 9° for aitered in the zenith solar light. Instruments
perform daytime and twilight observations at 4895 nm with a FWHM of 0.7 nm.

An algorithm for the retrieval of the NGntegral content in the atmosphere boundary layer
daytime was developed. Retrieved Nédntents are reasonably correlated with data MIAEC
MAX-DOAS spectrometer collocated with Zvenigorodwerk instrument.
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NO, contents observed in Moscow had significant tirmgation from background value of
510" molecules/crh to high value of B0' molecules/crh Episodes of N@ transport from
Russian and Chinese urban areas were detectedgdUR®OICA expedition in Siberia. Other
regularities of the N@spatial and temporal variability obtained at tkdwork during 20082011,
including Russian summer 2010 forest fires and TEOé&xperiment, will be discussed.

MoOGunbHble Ha3eMHble U3MepeHUsA TpomnoccepHOro coaepKaHMA ABYOKUCHU
aszota B panoHe CaHkT-leTepbypra

Honos JI.B. (ionov@troll.phys.spbu.jullo6eposckuii A.B.
Canxm-Ilemepbypeckuii 2ocyoapcmeenHulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

[IpencraBieHsl pe3yabTaThl MOOMIIBHBIX CIIEKTPOCKOIUYECKUX H3MEPEHHH TpornochepHOro
conepkanusi NO,, BBITTOJHEHHBIX OOpTa JIETKOBOTO aBTOMOOWIS HAa Pa3lUYHBIX MapHIpyTax B
paiione Cankrt-IlerepOypra nerom 2009-2011rr. Mcnons30Basicss KOMIAKTHBIA aBTOMATHYECKUN
criekTpoMeTp Bbicokoro paspemenuss OceanOptics HR4000, mo3Bossonii  MpOBOAUTH
CHeKTpajdbHble u3MepeHuss B uHTepBaie 398-607HM ¢ paspemennem ~ 0.6am. s
OCYILIECTBIICHUSI MOOUJIBHBIX HM3MEPEHUI BXOJHAS YacTh ONTHYECKOTO0 CBETOBOJA CIEKTPOMETpa
Obula BEpPTUKAJIBHO 3aUKCHpOBaHA Ha KpbIIIE JIETKOBOIO aBTOMOOWIs, obecrednBas
HEMPEPBIBHYIO PErHCTPaII0 PACCESHHOIO B 3€HHUT COJIHEYHOTO H3Iy4eHHs. MecTOoNoloXKeHHe
aBTOMOOWJIA orpenensiock ¢ noMomeio GPSaaTunka 1i1st mpuUBSI3KM pe3yabTaToOB MU3MEPEHHUN K
MapuIpyTy IBHXKEHHS Ha KapTe. BpeMs sKcmo3uuuu A perucTpalud €IMHUYHOrO CIEKTpa
YCTaHABIUBAJIOCh IPOIPaMMOM HM3MEPEHHM CIEKTpOMETpa B 3aBUCHUMOCTH OT  YCJIOBHM
OCBEIIIEHHOCTH, U COCTABISUIO B cpefHeM ~ 60mc (HaOJI0CHUS BBHIMOJIHSINCH B JHEBHOE BpEMs,
OKOJIO TIOJNYTHS — IPH BBICOKOM COJIHIIE). 3alMCh CHEKTPOB OCYIIECTBISUIACh C HMHTEPBAJIOM
1 MuHyTa;, €OUHUYHBIE CHEKTPbI, 3apETUCTPUPOBAHHBIE 3a O3TO BPEMs, CYMMHUPOBAJIKCH.
[TpoomKUTETLHOCTS MAapUIPYTOB JBMXKEHUS cocTaBisuia ~ 1.54yaca, ocHOBHOI pailoH MOOMIIBHBIX
M3MEPEHHI — Ioro-3anaanabie okpanabl CaHkT-IleTepOypra.

CoBMecTHBIN aHAIM3 KapT MPOCTPAHCTBEHHBIX PACHpEeNEHH TPOMOC(HEpHOro CoepKaHus
NO, mo wmapmpyraM [IBMKEHHS C METEO-AaHHBIMH (CKOPOCTh M HAalpaBJCHUE BeETpa) WU
pe3yabTaTaMi pacueToB paccesHusi ropojckux 3arpsisHenuit (Mmogenb HYSPLIT) nmoarBepxmaet
nocroBepHocTh Bapuanuii NO,, HaOmOgaeMbIX B JaHHBIX MPEICTABICHHBIX MOOWIBHBIX
W3MEpPEHU.

Paborta BemonHena mpu mnogaepkke DexepanbHOil 1eneBoi mporpammbl “HayuHble W HaydHO-

meIarorndeckre Kaapsl HHHOoBannonHoi Poccuu™ (rockortpakt Ne 11969 ot 27.05.2010) HUP CIIBI'Y Ne
11.37.28.2011.

Mobile ground-based measurements of tropospheri c nitrogen dioxide in
the region of St. Petersburg

lonov D.V. (ionov@troll.phys.spbu.yuPoberovsky.V.
Faculty of Physics, St. Petersburg State Universityanovskaya 1, 198504 St.Petersburg-PetrodvpRassia

The results of mobile spectroscopic measurementsopbspheric N@ columns onboard
motor car, on a different routes of St.Petersbegjon in summer 2062011 are presented. The
observations were carried out with the use of canhagatomatic high-resolution spectrometer in the
wavelength range 39807 nm, ~ 0.6 nm spectral resolution. To perfornbilomeasurements, the
optical fiber is installed on the car roof, makipgssible continuous registration of zenith-sky
scattered sunlight. Location of the car is detesdiwith the help of GPS-sensor, to attribute the
measurement results to the map of the route. Expdsue of individual spectra measurement is set
by the processing software depending on illumimaonditions, being ~ 60 ms on the average
(daytime observations close to local noon — at tegh). The measurements are recorded each
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minute, with individual spectra averaged within tthpeeriod. The route duration is ~ 1.5 hour,
basically located in the south-west outskirts off&ttersburg.

Combined analysis of the maps of tropospheric, N@atial distributions over the routes of
mobile measurements, with meteorology data (wimdation and speed) and simulation results of
urban pollution dispersion (HYSPLIT model), confsnthe reliability of NQ content variations
observed in the data of presented mobile measutsmen

The work was supported by the Ministry of Educationd Science of Russian Federation in the frame
of Federal special-purpose program “Scientific &uicational Manpower of Innovative Russia” (contrac
Ne P969, 27.05.2010) and by St.Petersburg State thitiygresearch project 11.37.28.2011).

Multiparameter method for solving the inverse problem of ozone profile
retrieval in the stratosphere and mesosphere from ground-based microwave
measurements in the frequency region 110 GHz

Kostsov V.S. (vlad@troll.phys.spbu)riPoberovsky A.V., Osipov S.I.
Faculty of Physics, St. Petersburg State Univertityanovskaya 1, 198504 St.Petersburg-PetrodvpRatssia

An algorithm for interpretation of ground-based sw@aments of brightness temperature of
microwave radiation in the ozone absorption lindd GHz is described. Inverse problem is
formulated as a multiparameter one with respedaizione vertical profile (target parameter), and
also vertical profiles of temperature, pressuretewasapor, cloud liquid water (controlled
interfering parameters). Results of radiosonde sai@llite measurements of atmospheric state
parameters are used as additional data. Error &sténfor retrieval of ozone average concentration
in the layers 2230 km, 36-40 km, 4G-50 km, and 5660 km are presented for summer and winter
conditions (for different atmospheric total wateontent) and for different combinations of
additional data.

The work was supported by the Ministry of Educationl Science of Russian Federation in the frame
of Federal special-purpose program “Scientific &dlcational Manpower of Innovative Russia” (grant
16.740.11.0048 from 31.08.2010) and by St.PetegsBtmte University (research projects 11.31.5470201
and 11.37.28.2011).

MeTogonorus OUCTaHUMOHHOIO 30HAMPOBAHUA PaAMOaKTUBHLIX aHOManwum
3eMnu as’poKoCMMYECKMMU cpeacTBamMu

CyxopykoB A.U. (savelevol6@rambleryuXucmartos ..

Boenno-6030ywnasn axaoemus um. npog. H.E JKyxoscrkozo u 10.4. I'acapuna, 12516 7Mocksa, Poccus

B coBpeMeHHOM MuHpe ONACHOCTh BO3HUKHOBEHMS PpPaJUOAKTUBHOIO  3arps3HEHUs
OKpY>KaloIiel cpenbl ¢ KaKIbIM I'0JIOM CTAaHOBUTCS Bce Ooiiee akTyanbHOU. [loaTBepKaeHHE TOMY
— mocneaHue coObITUs B SIMOHMM Ha aTOMHOHM 3JeKTpocTaHiun «Dykycuma-1». [Ipuunnamu
paspyuieHus SAEpHbIX OOBEKTOB U IMOCIEIYIOIIET0 PaJHMOAKTUBHOIO 3arpsi3HEHUSI OKpYKarolien
Cpelpl MOTYT CTaThb M CTaHOBSTCS IPHUPOAHBIE KaTAKJIM3MBbl, YCTAapEBAHME U H3HOC SIEPHBIX
TEXHUYECKUX CHCTEM, CYObEeKTHBHbIE (DAKTOPHI, a TaKXkKe MOTEHIHMAJIbHBIE YIPO3bl TEPPOpHU3MA,
CBSI3aHHBIC C MUPOBBIMHU MOJUTUYECKHUMHU Kpu3nucamu. JIr060i BOeHHBIN KOH(IUKT B COBPEMEHHOM
MHpE MOXKET UMETh MaclITabHOE paJlOaKTHUBHOE 3arps3HeHre 3eMIld, KaKk B pe3yJbTaTe sIepHbIX
B3pBIBOB, TaK M MpH pPa3pyLICHUH SACPHBIX OOBEKTOB. B yCIOBHAX TpsIylIero MHPOBOTO
HHEPreTHUECKOro Kpu3nca 0co0yio poJib MPUOOPETAIOT a’dporaMMacieKTPOMETPUUYECKUE METO b
IIOMCKAa IIOJIE3HBIX HCKomaeMbIX. lIpenckazaHue KpynmHBIX 3€MIIETPSICEHMM IO BBISIBICHUIO
pPaZMOaKTUBHBIX aHOMAaJMM, BBI3BAaHHBIX BBIXOJOM M3 pa3joMOB B aTMocdepy palloHa, TaKxke
SBJIAETCS OJTHOM U3 Ba)XKHBIX NTPAKTUUYECKUX HAyYHBIX 3ajad.

Bce 9ty (dakThl yKa3bpIBalOT Ha aKTYalbHOCTh pPAa3BUTUS COBPEMEHHBIX METO/OB
JMCTAaHIIMOHHOTO 30HJMPOBAHUS PpAAMOAKTUBHBIX aHoManuii 3emuu. Haumbonee omepaTHBHO
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MoJIy4aTh HH(POPMALIMIO O PAJAUAIMOHHON 00CTAaHOBKE Ha OOJNBIINX YYacCTKaX 36MHOM MOBEPXHOCTH
U B arMocdepe HECOMHEHHO ITO3BOJIAIOT a’dpPOKOCMHUYECKHE CpeacTBa. B Hacrosiiee Bpems
IMAPOKOC MPUMCHCHHUC HAIUIM TOJIBKO MCTOAbI AUCTAHIIMOHHOTO 30HAWPOBAHUA PAJUOAKTHBHBIX
aHOMaIMK 3eMJIM C BO3AYIIHBIX CYJOB IO TEPBUYHBIM IPU3HAKAM, KOTOpPhIE OCHOBAaHBI Ha
HEMTOCPCACTBCHHOM B3aHMOI[eﬁCTBHH HOHU3UPYIOIICTO HU3JIYYCHHUSA C JCTCKTOpaMM, OIHAKO
JIaTbHOCTh (BBICOTA) 30HAMPOBAHUS B O3TUX chydasx He mpessimaer 500m [1]. Metoas
30HAUPOBAHUA IO BTOPUYHBIM IIPU3HAKAM, OCHOBAHHBLIC Ha PCrucTpaiuu paarualliOHHBIX
3¢ eKTOB, BO3HUKAIONMINX B OKPYXKAIOIIEH cpeie 101 BO3ICHCTBIEM HOHU3UPYIOMIECTO U3JIydeHUS,
HUMCKOT 3HAYUTCIBHO 6OJ'IBI_HYIO JaJIbHOCTH (BO3MO)KHOCTB HUCITIOJBb30BaHUA HAa KOCMHWUYCCKHUX
ammaparax), OJHAaKO HM3-3a CJIOXKHOCTH WX peajH3allid OHH PacCMaTPHUBAIOTCSA, B OCHOBHOM, Kak
NEPCICKTUBHELIC.

HecMoTpss Ha CyHmIECTBYIONIIYIO aKTyaJIbHOCTh MPOOJEMBI, TEOPETUYECKHE aCIMEKThI
AUCTAHIOUOHHOT'O 30HIUPOBAHUA PAJUOAKTHUBHBIX aHOMAJIMKA 3eMIIM MOXKHO BCTPCTUTL TOJIBKO B
Pa3pO3HEHHBIX NYOJIMKAIMIX, & €ro METOAbl JI0 CHX IOp HE HMMEIOT JOCTaTOYHO TOYHOU U
cucreMHoi kiaccudukanuu. [losromy B Hacrosllee BpeMs BO3HHMKIA HEOOXOAMMOCTH
pacCMOTpPCHUA CUCTEMHOI'O II0AXOJa K HM3YYCHHUIO MCETOAOB OUCTAHLOMOHHOI'O 30HAWPOBAHHA
PallMOAKTUBHBIX aHOMAJIMK 3eMJIM, KOTOPbIH Obl MO3BOJIMII ONTUMAIBEHBIM 00pa30M HCIIOJIB30BaTh
BCE CYIIECTBYIONIME paguariioHHbie 3(P¢eKkTsl B 3aadyax WX JUCTAHIIMOHHOTO OOHAPYKECHHS
AYPOKOCMHUYECKMMH CpelicTBaMU. B HaHHOM JOKJIAAE€ MPEICTABIEH COBPEMEHHBIA IOHATHIHO-
KaTeTOPHAIBHBIA armapaT W KilacCH(HUKalus TEePCIeKTUBHBIX METOJIOB, OIYOJMKOBAaHHBIX B
MoHorpaduu [2].

1. bepesun I''U., Kopsrun H.JI., CyxopykoB A.W. u np. Cucmemor 6030yuinoi paduayuonnot pazeeoku. Y4eo.
nocobwue. [Ton pea. Kopsiruna H.JI. Boen.-Bo3a. urxkeH. akaa. uMm. H.E. XKykosckoro. —M.: BBUA, 2004,
286¢.

2. CyxopykoB A.U., N.®. Xucmatos, 1.D. HoBukoB. OcHogbl meopuu aspoKkocmMuyeckoeo paduayuoHHO20

monumopunea 3emau. U. 1. dusndyeckre OCHOBBI paJUallHOHHOTO AUCTAHIIMOHHOTO 30HANPOBAHUS 3EMIIH.
M.: Uzn. BYHII BBC, 2011, 312.

Methodology of the remote sensing radioactive anomalies of the Earth by
aero-cosmic means of monitoring

Suhorukov Alexander (savelevol6@ramblgr.Khismatov Igor
Military Educational Scientific Center of Air Forsg125167 Moscow, Russia

Nowadays the problem of environmental radioactioetamination in the word is becoming
more and more topical. The statement has beenrpwediby the accident in “Fucussima-1" nuclear
power station in Japan. Distraction of nuclear cisjeand subsequent environmental radioactive
contamination can naturally be and are indeed chussvadays by natural disasters, wear and
depreciation of the active nuclear technical systemd, finally, terroristic acts often connected
with local political crises in the world. Any midity conflict can cause large radioactive
contamination as a result of both a nuclear expioand any distraction of active nuclear objects.

At present development of aero-gamma-spectrometthods of minerals prospecting
during the world energy crisis are becoming verpontant. Forecast of great earthquakes is also a
practical scientific task of great importance inl@nrto find radioactive Radon-anomalies near the
earth breaks. The above makes radioactive anonaheste sensing methods necessary to develop.
At present the best quickly summary of the radivacsituation on the large Earth area and
atmosphere areas is fast provided, undoubtedhgdsg-cosmic means of monitoring. Nowadays
remote sensing methods of radioactive anomalies ffee aircrafts are mostly in use. They are the
remote sensing methods for primary signs of an@sabnizing radiation; they are based on the
direct cooperation of gamma rays and the detenttine plane. However a height of aerial remote
sensing can't be more than 500 m [1]. There aeralnote sensing methods using the secondary
signs which are the deferent effects after the gamays in the environment. This sort of remote
sensing is possible to use at the very long distafieight) from the spacecraft but is very
complicated to realize and is a long term taskathoment.
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In spite of the actuality of the problem all thethwals of the remote sensing of radioactive
anomalies on the Earth have nowhere been presast@dystem and at present can be seen in some
different published works only. There is no anysslécation of the methods either. So some
systematization of the radioactive anomalies rersetesing methods is necessary to invent. Within
the framework of this future system if the methadisthe investigated radiation effects must be
used included in the scientific tasks of discouvgrine anomalies. In the monograph [2] you can
find concepts and categories to describe the method a classification of the long-term aerial

remote sensing methods.
1. Berezin G., Koryagin N., Suhorukov A. et/grial radioactive reconnaissance systefgucational book.
M.: Military Engineering Academy of Air Forces Pse2004, 286 pp.
2. Suhorukov A., Khismatov |, Novikov Theoretical base of aero-cosmic monitoring of EaRhbrt 1. Physical
base of radioactive remote sensing of Earth. Mlitdly Educational Scientific Center of Air Forcegess,
2011, 312 pp.

MHdopmMaTUBHbIE NMPU3HAKM MONS MOHU3MPYIOLLEro U3Ny4YeHus B
aTMocdepe Haa paguoOaKTUBHO 3arpsi3HEHHOW MECTHOCTbLIO MpU ero
OGHapy)XeHMN a3pOKOCMUYECKMMU cpeAcTBaMU OUCTAHLMOHHOrO
30HAUPOBaAHUS

Xwucmaros N.@. (abu_sergey@rambler)iiCyxopykos A.H.,

Boenno-6030ywnas axademus um. npogh. H.E JKyrosckoeo u FO.A. I'aeapuna, 12516 7TMockea, Poccus

Informative signs of the ionizing radiation in the atmosphere over the
radioactive contamination region at the moment of its discovering by aero-
cosmic remote sensing systems

Khismatov Igor (abu_sergey@ramble},rBuhorukov Alexander
Military Educational Scientific Center of Air Forsg125167 Moscow, Russia

B03MOXHOCTh BO3HUKHOBEHHUSI B COBPEMEHHOM MUPE PaJMOAKTUBHBIX 3arps3HCHUNM 3€MHOU
MMOBEPXHOCTU M aTMOc(epbl HE TOJBKO HE YMEHBINAETCS, HO BO3pacTaer, Oyaydud O0O0yCIOBJICHA
KoMILIeKcoM (hakTopoB. [ToaToMy mpobiiema KOHTPOJIS paJHalliOHHON 00CTAaHOBKH B OKpY KaroIien
cpeie MPOAOJIKAET OCTAaBaThCsl aKTyallbHOM, a BMECTE€ C HEW aKTyaJbHBI M MPOOJIEMBI Pa3BUTHUSA
METOJIOB M CPEJCTB JUCTAHLIMOHHOTO PaJUallMOHHOTO 30HAMpoBaHMs 3eMiau. OnepaTUBHOCTH U
BO3MOXXHOCTb IPHUMECHEHHsS B TPYOHOJOCTYIHBIX M OIACHBIX MECTaxX — BOT OTJIMYUTEIIBHBIC
0COOEHHOCTH a’POKOCMHUYECKHUX CPEICTB IUCTAHIIMOHHOTO 30HIMPOBAHHUS, YKA3bIBAIOIIUE HAa
IPUOPUTET UX pa3BUTUA. {151 oOHapyKeHHsI paAMOaKTUBHOIO 3arps3HEHUS] 3€MHOW MOBEPXHOCTH
M0 TEPBUYHBIM IMpHU3HAKaM, OOBIYHO, HA OCHOBE M3MEPHUTEIbHONH HH(POPMALUU O IIOTHOCTSX
[OTOKa ramMma-(OTOHOB B alpHOPHO 3aJaHHBIX KaHajlaX CHEKTPOMETPa, CTATUCTUYECKHUMHU
METOJIaMH OLICHMBAIOT allOCTEPUOPHYIO BEPOSTHOCTH COOTBETCTBYIOIIEW TruIore3bl. OCHOBHBIM
MH(GOPMATUBHBIM MPU3HAKOM TIPU 3TOM SBISETCS BHUJ MOIIHOCTHOM XapaKTEPUCTHKHU B 3aJaHHOM
MHTEPBAJIE SHEPreTUYECKOro CIEKTPa 3aJaHHOW O00JaCTH MOJs MOHU3UPYIOIIEro M3JIydeHHMs,
XapaKTepu3yeMol BBICOTOI HaJ| 3eMHOI MOBEpXHOCThIO [1]. Bosiee COXHBIME SBISIOTCS 3aadyu
OIIpENICJICHUs] MapLIPYTOB BEJEHHS 30HAMPOBAHMS, ONTHMAJIBHBIX MO TPEOYyEeMBIM KPHUTEPHSM.
Takumu KpuTepusMH, HampuUMep, MOTYT CTaTh. OOecleyeHHe MHHHMYyMa BPEMEHH BEICHHUS
30HIMPOBAHUS paiiOHAa 3aJaHHON IUIONIAM; OOECIeUueHne MaKCHMaJIbHOW JOCTOBEPHOCTH
nojryyaeMoi HHGOpMaLuu 0 Ha3eMHOHM paaualMoOHHON 00CTaHOBKE B Mpejesax 3aJaHHOTO paiioHa
30HAMPOBaHUs U JAp. bonbioil nepcrnekTuBoil 061aaal0T METOIbl OOHAPYKEHUS PAJUOAKTUBHOTO
3arpsiI3HEHUs] 3€MHOW IMOBEPXHOCTH a’pOKOCMMUYECKHMHU CpPEACTBAMM IO BTOPUYHBIM IIPU3HAKaM
[OJs  MOHM3UPYIOIIEro M3iaydeHuss B  arMocepe. OCHOBHBIMH U3 HHUX  SIBISIOTCA
cIabOMOHM3MPOBaHHAas IU1a3Ma, OO0pa3oBaHHAs B PE3yJbTaTe KOMIOTOHOBCKOT'O B3aUMOJCHCTBHUS
raMMa-(QOTOHOB C BO3yXOM, U 3JEKTPOMATHUTHOE M3JIy4Y€HHUE B YIbTPa(pHOIETOBOM IUAla30HE,
BO3HHUKAIOIIEE B pe3ysbTaTe (QIIyOpecHeHIIMH aToMOB aTMmocgepHoro aszora. Ilpu sTom
MHGOPMATUBHBIMU TNPU3HAKAMH, NO3BOJIOIIMMHU OOHApYXUTh PaJMOAKTHBHOE 3arps3HEHUE U
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OLIEHUTh €r0 MapaMeTpbl, ABISIOTCS. BUJ 3aBHCHUMOCTH OT BBICOTHI Kod(¢uimenta ocnabieHus
MHTErpaIbHOM MOIIHOCTHOM XapaKTepUCTUKH TOJIS HWOHU3UPYIOUIETO H3Iy4eHUS B TOYKE Ha
IUIOCKUM O€CKOHEYHBIM MCTOUYHUKOM; BUJ M30JUHHUIA MOIIHOCTHBIX XapaKTEPUCTHK B MOMEPEYHBIX
CEYCHHUSX Cliela PaJMOAKTUBHOTO 00JaKa, BBIMAZCHUS KOTOPOTO CHOPMUPOBAIN PaJrOaKTHBHOE
3arps3HEHUE MECTHOCTH, BHJ M3OJMHMNA MOIIHOCTHBIX XapaKTEPHUCTUK HaJ OSIUIECHTPOM
TEXHOTCHHOW aBapHH, SBIAIOUIETOCS HCTOYHWKOM paJHOAKTHBHOTO 3arpsA3HEHHS. ATNpHOpHAas
uHpopMalMsg 00 STHX MpPHU3HAKaX, IMOJNyYCHHAss HA OCHOBE YHCICHHOTO MOJETUpOBaHUS [2],
MO3BOJIICT ~ PEATM30BBIBATH  METOJBl  ONTHMAIBHOTO  OLIEHMBAHUS  XapaKTEPUCTUK  IOJII

MOHU3UPYIOLIETO U3IYYeHUs B aTMOC(epe HaJl paJIMOaKTHBHO 3arpsI3HEHHON MECTHOCTBIO.

1. CyxopyxkoB A.1., U.®. Xucmaros, 11.3. HoBukos. Ocrossr meopuu aspoxocmuyeckozo paouayuonHo2o
monumopunea 3emau. . 1. usuueckue OCHOBBI PATUANIMOHHOTO TUCTAHIIMOHHOTO 30HIMPOBAHUS 3EMIIH.
M.: U3n. BYHI] BBC, 2011, 312.

2. Xucmatos .., N.5. HoBukos. CpaBHEHHE ABYX METOJIOB ONpeaeieHUs KO3 OUIIMEHTOB PUBEACHUS
UH(POPMALUYU BO3IYITHON paJallHOHHON pPa3BEIKU O MOIIIHOCTH JI03bI U3TYUYCHHUS HA BBICOTE MOJIETA K
Ha3eMHBIM yCIIOBHsIM. Beepoc. HayuHO-TexHMYecKast KoHpepennus «|X HayuyHble 4TeHHS 1O aBUALINH,
nocssimiennsie namsata H.E. JKykoBckoro» Mamepuaner. 4. 1.M.: M3a. BYHI] BBC, 2011, 395-397.

UccnepoBaHue BepTUKanbHOW CTPYKTYpbl Ko3adhduumeHTa npenomrieHus
paguoBONIH B NMPU3EeMHOM CJio€ C NMOMOLWbLIO CEeTU NMPUEMHUKOB CMYTHUKOBLIX
CACTEeM HaBMurauum

BacunbeB A.A., Xyroposa O.I'. (olga.khutorova@ksu.ju

Kaszancxuii (Ipusonsicckuit) pedepanvhuiii ynusepcumem, Kpemnescras 18, 42000&. Kazanw, Poccust

Jns 3amad  3KOJOTMYECKOr0 MOHUTOPHMHIa HeoO0Xoauma onepaTuBHas HMHGopManus o
METEOCOCTOSIHUM aTtMocdepsl. B maHHoil paboTe mpemiaraercsi METOA OIEHKH BBICOTHOU
CTPYKTYpPBI IOTPAHUYHOTO CJIOS 110 JAHHBIM CETH IPUEMHHUKOB HABUTALIMOHHBIX CHCTEM.

[lepBblif sTam pemeHuss oOpaTHOM 3amaud  — MCCIENOBAaHME BBICOTHOH CTPYKTYpPHI
Tpornocepsl Mo paaro30HI0BBIM JaHHBIM. C OMOIIBIO 3TUX PAacyeTOB MbI NOJYYHIIN CE30HHBIC U
rOZIOBbIE 3aKOHOMEPHOCTU ISl MOBEJIEHMs MHAEKca pedpakiMM PaguoBOJIH B 3aBUCUMOCTH OT
3HaYeHUH MeEeTeoNapaMeTpoB, yIila MeCTa paauoTpacchl, BBHICOTHL. Jlamee mo 3TUM HpouiIsM
ClleNaHbl OLEHKM BKJIaaa Tpomocdepbl B HM3MEPEHUs [AJIBHOCTH aNapaTypoil CIIyTHMKOBBIX
HaBUTAIMOHHBIX cucTeM. Ha BTopoMm sTame pemaercst oOpaTHas 3a/ada METOJIOM peryJsipu3anuu
TuxonoBa. IlonydyeHHble pe3ynabTaThl MOKA3bIBAKOT, YTO A0 BbICOT 10KM pelieHus XOpollo
COOTBETCTBYET pPEaIbHBIM MPOPUIISM.

B pabGote mnpexacraBieHbl pe3yibTaThl HKCHEPUMEHTAIBHOIO HCCIEAOBAaHUS CTPYKTYPHI
MHJEKCa pedpakiuy pajuoBOJIH M €€ JAWHAMHUKU ceTbio u3 cemu HazeMHblx GPSIJIOHACC
IIPUEMHUKOB  pacnojiokeHHbIX B T.Kazanu. CpaBHeHume pe3yiabTaTOB JUCTAHIIMOHHOTO
30HUPOBAHUS C JaHHBIMM METEOCTaHIMM, PaJUO30HIMPOBAHUS U PEaHaIN3a M10Ka3ajl0 XOpoulee
cornacue. CpenHEKBaJpaTUYHOE OTKIOHEHHE DPE3YJbTaTOB ITACCUBHOTO 30HAMPOBAHMS HHJEKCA
pedpakuu OT paguo30HIOBBIX AaHHBIX cocTaBwio 6.8 Nex Ha BeicoTe 70 500M. O6HApYX)EHO,
4TO CTPYKTYypa MHJAEKCa pedpakluy UMEeT KaK MEXKCYTOYHbIe BapUalllM, TaK U ME30MacIITa0HYIO
IIPOCTPAHCTBEHHYI0 M BPEMEHHYIO M3MEHUMBOCTH. lIpu nanpHeleM pa3BUTHM 3TOTO0 METOAA U
IIPUMEHEHUH TPOCTPAHCTBCHHO-PA3HECEHHBIX IPUEMHUKOB BO3MOXHO YBEIMYEHHUE TOYHOCTH
BOCCTAQHOBJICHMS HWHJIEKCa pedpakiuy, 4YTO TO3BOJIUT BOCCTAaHABIMBATh ME30MACIITaA0OHYIO

CTPYKTYpPY aTrMochephl.
Pabora Bemomnena mnpu mnommepxke DIII «Hayunsle ©u HaydHO-TIEJArOTHYECKUE KaIpbl

nHHOBaroHHo! Poccnm» Ha 2009-2013 o061 (["ockonTpakT Ne [1162).
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HaseMHble cnekTpockonu4yeckue muamepeHus copepxaHuma CO, B
MeTeprode

Pakutun A.B. (kit@troll.phys.spbu.ny ITo6eposckuii A.B., Tumodeer F0.M.

Canxm-Ilemepbypeckuii 2ocyoapcmeenHulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

IIpuBeneHbl pe3yabTaThl MHTEPIPETALUU CIIEKTPOB IPSAMOrO COJHEYHOTO H3JIy4YCHHA B
nosoce CO, 2 MkM, n3MepeHHbIX HazeMHbIM MK cniekTpanbHbIM KOMITIEKCOM Ha ocHoBe Dyphbe-
CIIEKTPOMETPA BBICOKOTO CIIEKTpalbHOTO paspemicaus Bruker IFS-125.

[IpencraBiensl o0mME COAEpPIKAHUS U DJIEMEHTHl BEPTHKAIBHBIX NpOoQuiei yriekucioro
raza. OnucaHbl 0COOEHHOCTH BbIOOpa MH(OPMATUBHBIX CHEKTPAIbHBIX WHTEPBAIOB U OLCHKU
norpemrHocTed  m3MepeHuit cogepxkanuss COp. JlaHbl mpuMepbl BPEMEHHOTO XoJa OO0IuX
coaepxkanuii CO2 1 2JIEMEHTOB €r0 BEPTUKATILHOU CTPYKTYPHI.

Pabora BemomHena mpu mnomnepkke DIIIT "Hayunple w HaydHO-TIEAArOTrHYEeCKUE Kalpbl
uHHOBanoHHOW Poccun” (rockontpakt Ne 1969 ot 27.05.2010u Ne 16.740.11.0048u HUP CIIGI'Y
Ne 11.31.547.201@ 11.37.28.2011.

Ground-based CO , spectroscopic measurements at Peterhof

Rakitin A.V. (kit@troll.phys.spbu.fy Poberovsky A.V., Timofeyev Yu.M.
Saint-Petersburg State University, Faculty of PbysUlyanovskaya 1, 198504 St. Petersburg-Petragtspr
Russia

Results of interpretation of direct solar radiat&pectra in the CO2 um band measured by
ground-based high spectral resolution Fourier spewter Bruker IFS-125 are presented.
Procedure of selection of spectral intervals witthhnformation content with respect to retrieval o
CO, concentration is described. The £0tal column amount values are shown for the fir@eod
May 2009-July 2010 in terms of day- and month medues. Seasonal variations are described.

The work was supported by the Ministry of Educationl Science of Russian Federation in the frame
of Federal special-purpose program “Scientific &oldicational Manpower of Innovative Russia” (conisac
No 969 of 27.05.2010 and No 16.740.11.0048 of 32@H) and by St.Petersburg State University
(research projects 11.31.547.2010 and 11.37.28)2011

OnpepeneHve BepTUKanNbHOW CTPYKTYpbl CoAepXaHusi 030Ha B aTmocdepe
HaseMHbIM ®Pypbe-cnekTpomeTpom Bprokepa

Bupomnaitaen f.A. (Yana.Virolainen@JV14952.spb.gdlinmodees FO.M.
Canxm-Ilemepbypeckuii 2ocyoapcmeentulil yHugepcumem, gus. gax-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

PaccmoTpen HazeMHBIN METOJT ONpEACICHU dJIEMEHTOB BEPTUKAJIBLHOW CTPYKTYPhI 030HA Ha
OCHOBE  CICKTPOMETPUYECKUX  HM3MEPEHHH C  BBICOKUM  CHEKTPAIbHBIM  pa3pelieHueM
(O.OZ—O.OOSCM'l) conaeunoro UK-uznyuenus @ypre-cnekrpomerpom bprokepa B 001acTu oI0CHI
noryomeHuss o3oHa 9.6Mkm. OrmpezenieHpl KaHaibl, HanbOosiee MHGOPMATHUBHBIE B OTHOIICHUH
W3MEHUYUBOCTH COJICPIKAHMSI 030HA B PA3ITUYHBIX aTMOC(EPHBIX Ci1osX. [[poaHann3upoBaHbl OLIEHKH
MOTEHLIMAJIbHOW TOYHOCTH OIpENEieHHs] BEPTUKAIBHOM CTPYKTYpbl COAEp)KAaHHUS O30HA MIpU
pa3nuYHbIX aTMOcepHbIX ycnoBHsAX. [loka3aHo, YTO TMOTPENIHOCTh W3MEPEHHs O030Ha C
BepTUKAIBHBIM pasperieHueM 8—10 km coctaBisier 5-15 %.

Jl1is onipeieNieHnst coiep KaHmsi 030Ha OTOOpaH apXuB CIIEKTPOB, M3MepeHHBIX B [leTeprode B
2009-2010rr. [IpoBeaeHa HHTEpIPETALNS H3MEPEHHBIX CIIEKTPOB C MTOMOIIBIO KaK OPUTHHAIBHOTO
paspaboranHoro mporpammuoro obecrnedenus (I10), Tak u mupoko ucnoasdyemoro 110 SFIT2.
Jlanubie 1o oOmemy coxaepkanuio o30oHa (OCO) comocTaBiCHb C JaHHBIMH HE3aBUCHMBIX
u3MepeHuit: cnyraukoBoro mpudopa OMI u Haszemubix mpubopoB Jlobcona u M-124 @ I'TO,
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BoeiikoBo). [Toka3zaHo ux Xopollee corjiacoOBaHHWe B Tpejenax mnorpemHocteit usmepenus OCO
Pa3IMYHbIX METOJIOB.

BriepBbie ykazaHHBIM MIPUOOPOM TOTYUYECHBI TaHHBIE IO COJIEPIKAHUIO 030HA B Tpomnochepe u
ctparocdepe, a TakKe B IPYTruX aTMOCHEPHBIX CIOAX C BEPTUKAIBHBIM pasperieHrnemM okosio 10 km.
[TponeMOHCTpHpPOBAaH BPEMEHHOW XOJII TPOMOC(EpHOTO cojepkaHus 030Ha B paiioHe CaHKT-
[TerepOypra.

Pabora BemonHeHa B pamkax peamm3anuun DIl «Haydunple W HaydHO-TIENArOTHYECKHE  KaIpbl
naHOBanoHHON Poccun Ha 2009-2013roabr», roc. kouTpakt Ne 16.740.11.0048T 31.08.2010.

Atmospheric ozone vertical structure retrieval from ground-based Fourier-
spectrometer measurements

Virolainen Ya.A., Timofeyev Yu.M.
St.Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

The ground-based method for ozone vertical stracti@termining has been considered. This
method is based on the high resolution (6@QA05 cn') spectroscopic measurements of solar IR
radiation in 9.6 um ozone absorption band by Brukeurier-spectrometer device. Spectral
channels more sensitive for ozone content vartgbifi different atmospheric layers have been
determined. The potential accuracy of ozone vdriprafile retrieval in various atmospheric
conditions has been studied. It has been shownthigaterrors of ozone profile retrieval with
8-10 km vertical resolution totaF35 %.

A specific database of solar spectra measuredtatheé in 20092010 has been selected for
ozone content retrieval. Selected spectra have inermpreted with originally developed software
as well as with well-known SFIT2 software. The teswf ozone column content have been
compared with independent measurements made bjlitesattevice OMI and ground-based
spectrometers at Voeykovo — Dobson and M-124. dt been shown that all ozone total column
data are in good agreement within the measuremensef individual devices.

The ozone content in troposphere and stratosplseneth as in other thick (~ 10 km vertical
resolution) atmospheric layers has been obtainetbhgidered Bruker Fourier spectrometer for the
first time. The temporal variability of ozone contten troposphere near St. Petersburg has been
shown.

This work has been partly supported by Min. Edura&énd Science grant in the frame of Federal
Purposive Program “Scientific and Educational Pobl Innovational Russia” N16.740.11.0048 from
31.08.2010.

Cratuctnyeckn meton BonbumaHa M MHTepnpeTauusi OaHHbIX
CaMOJIeTHbIX U Ha3eMHbIX U3MEpPEeHUN TeMnepaTypbl U BepTUKaNbLHOM
CKOPOCTU B KOHBEKTMBHOM MPU3EMHOM clioe aTMocdepbl

Bynedcon A.H. (vulfson@ipng.ri bopoaun O.0. (borodin@ipng.ry

Hucmumym npobrem negpmu u 2aza PAH, yn. I'yoxuna 3, Mocksa, Poccus

Pe3ynpTaThl KOMIJIEKCHBIX HAOJMIOJEHMH NapaMeTpOB KOHBEKTUBHOIO IPH3EMHOIO CIIOS
aTMocepsl, TOJIYYCHHbIE NpPHU JUCTAHIIMOHHBIX CAMOJIETHBIX HM3MEPEHHSIX U Ha3eMHBIX
HaOJIIOACHUAX Ha METEOOalIHAX M MOOMIIBHBIX METEOMadTax, yKa3blBAalOT Ha XAOTUYECKUH MU
CIIy4alHbII XapakTep JIOKaJbHbIX W3MEHEHUH TemmepaTypbl U cKopocTu. CylecTBEHHO, 4TO
rio0anbHble TypOyJIEHTHBIE TApaMeTpbl aTMOC(EPHI, CBA3aHHBIE C BBIYMCICHUEM CPEIHUX IIOTOKOB
1 QYHKUMH pacrpenereHnuid, OKa3bIBalOTCS BeChMa CTaOMIBHBIMH U MPAKTUYECKU HE 3aBUCAIIMMU
oT crnocoba HabmoaeHui. [Ipu 3TOM Kak Teopusi, Tak M MHTEpIpEeTalys LeJoro psjia riodaabHbIX
aTMOC(epHBIX MapaMEeTPOB KOHBEKTHMBHOI'O MPU3EMHOT0 CIJIOSI pa3paboTaHbl HEIOCTATOYHO
noJpoOHO. B Hacrosimem uccienoBaHUM MPEUIOKEH BAPUAHT MHTEPIPETAUU MHOTOUYUCICHHBIX
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YCpEIHEHHBIX JaHHBIX HAOIOICHUH, UCTIONB3YIOIIHNA MOHATHE aHCAMOJISI KOHBEKTUBHBIX TEPMHKOB
U cTaTUCTUKY bosibiMaHa.

B pa6ore [1] Obuto BrHEpBBIC BBICKA3aHO MPEAMOJIOKEHHE O TOM, YTO IEPEHOC TEIIa,
KOJIMYECTBA JIBFDKCHHS U TYypOYJEHTHOW SHEPTHMU OT HArpeTOW MOJCTHIAIOIICH MOBEPXHOCTH K
BBIIIETICKALUM CJIOSIM JTHEBHOTO TOTPAHUYHOTO CIosi aTMoc(hephl peann3yercs NUCKPETHBIMU
KOHBCKTHUBHBIMH 3jeMeHTaMu (Tepmukamu). [TompoOHee o crpoenuu u Gopme TepMuka cm. [2].
OMIIMpUYECKHE JaHHBIE O CTAaTHCTHYECKOM aHCcaMOJie TEPMHKOB M UX pOIU B (HOPMUPOBAHUU
KOHBEKTHBHOTO TIOTPAHMYHOTO CJIOst aTMOC(hEphI M TPUBEACHBI B paboTax [2—5].

B nacrosmeit pabore mpenyiokKeHO TEOpPeTHYECKoe MOCTpoeHUE (HYHKIMIA pachpereaeHHs
TEPMHUKOB II0 TEeMIEpaTypaM W CKOpPOCTSAM, HcCHojip3ywonee wmeron bosnbimana-/[xelinuca,
noapo6Hee cM. [6, 7]. [locTpoeHHBIE TaKUM 00pa3oM pacnpeeieHus] KOHBEKTUBHBIX TEPMHUKOB I10
TeMIIepaTypaM M CKOPOCTSAM COIJIACYIOTCS C TOJYYCHHBIMH paHee OOIMPHBIMHU HATYpHBIMH W
71a00paTOPHBIMU JaHHBIMH [2—5].

1. Scorer R.S., Ludlam F. H. Bubble theory of petve convectionQuart. J. Roy Metor. Sac1953,79, 339,

94-106.

2. Hunt J.C.R. Eddy dynamics and kinematics ofvective turbulence. IrBuoyant convection in geophysical
flows. Eds. Plate E. J., Fedorovich. E.E., Viegas D.X.ngaard J.C.) NATO ASI Series C: Mathematical
and physical science. Kluwer Academic PublishescBrecht—-Boston—London, 1993, 41-82.

3. Manton M.J. On the structure of convectiBoundary-Layer. Meteorql1977,12, 4, 491-509.

4. Lenschow D.H., Stephens P.L. The role of thésnmathe convective boundary lay&oundary-Layer
Meteorol.,1980,19, 4, 509-532.

5. Koprov B.M., Zubkovsky S.L., Koprov V.M., et @tatistics of air temperature spatial variabilityhe
atmospheric surface laydoundary Layer Meteorql1998,88, 3, 399-423.

6. Byiasdcon A.H., Bopoauu O.0. Cratuctuueckas Teopus bosbiiMana 1 pacpeneieHue KPYyImHbIX
CIIOHTaHHBIX CTPYH 110 TeMIIEpaTypaM B KOHBEKTHBHOM IPU3eMHOM ciioe arMocdepsl. M36. PAH, Qusuka
ammocgepwr u oxeana, 2008,44, 6, 450-458.

7. Vul'fson A.N., Borodin O.0O. Size Distributiorf @onvective Thermals in an Unstable Stratifiedbiident
Surface LayerRegular and Chaotic Dynamic2009,14, 3, 421-429.
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CEKLUUA 3. "TEOPUA NEPEHOCA U3JTYHYEHUA"
Mpeacepatens: K.M.-.H. J1.I. Bacc (MMM PAH, Mocksa)
Conpepnceparenu: K.M.-d.H. B.M. OcunoB (HVMKW O3I1, CocHoBLin Bop),
K.M.-d0.H. E.I. 3ere (MHcTutyT ®Pnsumkn HAHB, MunHck)

SESSIONS. "RADIATION TRANSFER THEORY"
Chairman: Dr. L.P. Bass (IAM RAS, Moscow)
Co-chairmen: Dr. E.P. Zege (Institute of Physics, NASB, Belarus), Dr. V.M. Osipov
(RICTODS, Sosnovy Bor)

Papyra-6 — nporpamma peleHuss CTauMOHapHOro M HecTauuoOHapHOro
ypaBHeHMN nepeHoca usnyvyeHusa B 1D, 2D, 3D obnacrtax

Huxomaesa O.B.! (nika@kiam.ri, Bacc JLIL.}, Kysuemnos B.C.2

lHHcmumym npurnaonou mamemamuxu um. M.B.Kenoviuwa PAH, Muycckas ni. 4, 12504 Mocxkea, Poccus.
2PHI] Kypuamosckuii uncmumym, ni. H. B. Kypuamosa 1, 12318 2Mocxkea, Poccus

Raduga-6 - the code to solve stationary and non-statio  nary radiation
transfer equations in 1D, 2D, 3D regions

Nikolaeva O.\2, Bass L.P, Kuznetsov V.S.
! Keldysh Institute of Applied Mathematics RAS, Bkaya sq. 4, 125047 Moscow, Russia
2Research Scientific Center "Kurchatov Institute"ddow, Russia

[Iporpamma PAJIVI'A-6 — HOBas BepcHsi TpOrpamMMbl PEIICHHUs] CTAIMOHAPHBIX U
HECTallMOHAPHBIX YPABHEHUH MEepeHOca MOJISIPU30BAaHHOTO U HETOJISPU30BaHHOTO U3iaydyeHus B 1D,
2D, 3D o0mactsax ceTOYHBIM (IETCPMHUHMCTKMM) METOJOM Ha MapajuIebHBIX KOMIIBIOTEpax B
IIUPOKUX MPEIONIOKEHUAX O CBOMCTBAX Cpe/bl U UCTOYHUKAX. B yacTHOCTH, mporpamMmma MOXKET
OBITh IPUMEHEHA ISl peLIeHHs] ypaBHEHUS MIepeHoca ONTUYECKOro U3IydeHus B aTMocdepe, Kornaa
HUCTOYHUKOM H3JIyUCHHMsI SIBJISICTCS COJHIIC (MCTOYHUK — Mapajuie/IbHbIA MOTOK YaCcTHUIL) WM JIHIAp
(MCTOYHHMK — Y3KHMII MOHOHAITPABICHHBIN Jyd WM PACXOSAIIMNCS IMydOK HEOOJIBINON amepTyphl,
CTAllMOHAPHBI WM WMMIYJbCHBIN). [lOCKOMBKY TpH TaKMX MCTOYHMKAX HMHTEHCHUBHOCTU
HepacCesHHbIX (a MPH MOHOHAMPABICHHOM Jy4e W OJWH pa3 pACCeSHHBIX) YacTHI[ CYTh
CUHTYIISIpHBIC (DYHKIIH, OHH HE MOTYT OBITh IMOJIYY€HBI CETOYHBIMH METOJAMH C JOCTAaTOYHOU
TOYHOCTBIO U JIOJKHBI OMPEENIAThCA aHATUTUYECKUMU (HOpMYyJIaMHu.

JInst IpOCTPaHCTBEHHOW aNNPOKCUMALIUK PETYJISIPHON KOMITOHEHTHI pemieHus: (oTBevarouien
WHTCHCUBHOCTU OJIMH pa3 W OoJyiee WM JBa pa3a M 00Jee PACCeSHHOTO CBETA) HCIOJIBb3YIOTCS
cerounble WDD cxembl mepBOro-BToporo mnopsiika TOYHOCTH Ha OpPTOTOHANBHBIX ceTkax. Jliis
pElIeHUs] CUCTEMbI CETOYHBIX YPaBHEHUHN UCIIOJIB3YETCS OJJHA U3 TPEX UTEPALIUOHHBIX CXEM:

1) MeTox UTepaIyii MO CTOJTKHOBEHHSIM;

2) meton 3eaens;

3) ABYCIIOMHBIN HWTEPAIMOHHBI METOM, COCTOSIIUN M3 WTEPIUH 0 CTOJKHOBEHHAM (Ha

HIEpBOM TIOJTyIIare) u pacyere yckopstonieid KP1momnpasku (Ha BTOPOM IMoJyIiare).

VYrnoBas 3aBUCUMOCTh MHIUKATPUC PACCESTHUSI OT YIJla paccestHUs MOKET OBITh 3aJlaHa Kak
PN pasnoxenueM 1o nonuHOMaM Jlexanapa ro00ro, Jake 04eHb BBICOKOTO Mopsjka (BILIOTH JI0
1000), Tak 1 3HAYCHHUSIMH CCUCHHI pacCesHUs B SUEeHKax pPaBHOMEPHON CETKH IO KOCHHYCY yrja
paccestaus. Takum 006pa3oM, UCXOAHBIE JaHHBIE MOTYT BKIIFOUaTh B ce0sl HHIUKATPUCH pACCESTHUS,
MOJIy4E€HHBIE KaK M0 Teopuu MH, Tak U HailIeHHbIE B SKCIIEPUMEHTAX.

B mporpamMMe peanu3zoBaHBl aNTOPUTMBI pacuera oOjacTeld ¢ HECKOJIBKUMH THUIIAMHU
TPaHUYHBIX YCIOBUW — 4YEpHOW WM JIaMOEpTOBOWM IMOBEPXHOCTH, 3E€PKAJHLHOTO WM IOJHOTO
BHYTpEHHEro oTpaxenus. [Iporpamma omupaercs Ha KOMOWHATOPHOE 3a/laHWe T€OMETPHH
pacueTHOM o0O07acTH C TIOMOMIIbIO TEN-MPUMUTHBOB U HUCIOJB3YET CHUCTEMY BIIO)KEHHBIX
UTEPAMOHHBIX IIUKIIOB, CIUHYIO JUISI BCEX TEOMETPUN M MCTOYHHKOB. Takum 00pa3oMm, pelieHue
CTallMOHAPHBIX M HECTALMOHAPHBIX 3ajad, 3ajJad JJs MOJSPU30BAHHOTO U HEMOJSPU30BAHHOIO
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CBETa MPOBOJAUTCS €IUHBIM 00pa3oM. BeIuuCiIeHrs MOTYT OBITh BBIIIOJIHEHBI KaK C OJIMHAPHOM, TaK
Y C IBOMHOM TOYHOCTHIO, B 3aBUCUMOCTH OT TPeOOBaHUA 3a1a4H.

PacnapannenuBanue BBIYMCICHHI BBITIOJHEHO C TOMONIbI0 KomaHn si3bika MPI, oOmensl
JAHHBIMH MEXIY MPOIECCOPAMU OCYIIECTBIIIOTCS C MOMOIIBI0O aCHHXPOHHBIX TMepechlUiok. [lanee
MPENIoiaracTcss  BBIMOJHUTH  JIONOJHUTENBHOE  paclapajUieIiBaHue C  HCIOJIb30BaHHEM
Bugeoyckoputenein (texumomorusi CUDA), uro gacT BO3MOKHOCTB peEIIaTh CIEKTPalbHBIE MU
oOpaTHbIE 3a/1a4H.

B noxmame mnpuBOmATCS pe3ydabTaThl PEIICHHS KpPaeBBIX 3aaad I TMOJSPU30BAHHOTO
uznydenus B 3D obOnactsax (XapakTepHCTUKH OTPAKEHHOT'O W MPOIICANIETO0 COJHEYHOTO CBETA),
MPEACTABICHBI JaHHBIE 00 3((HEKTUBHOCTHU pacmapauieIuBaHUs BEIYUCICHUM.

Pabora BemomHeHa Tpu GWHAHCOBOW momaepkke Poccuiickoro @onma OyHIaMEHTAIBLHBIX
Uccnenoranwmit, rpant 10-02-01416s.

O pa3BuTUM NMHEMHOW TeopuU nepeHoca

Bacc JLII. (bass@kiam.nyHukonaesa O.B.

Hucmumym npuxnaonou mamemamuxu um. M.B.Kenovuua PAH, Muycckas na. 4, 12504 Mockea, Poccus

The advance of linear transport theory

Bass L.P., Nikolaeva O.V.
Keldysh Institute of Applied Mathematics RAS, Miaga sq. 4, 125047 Moscow, Russia

HoBple 3amaun atMocepHON ONTHUKH, CBS3aHHBIE C BOINPOCAMU H3MEHEHUs KiuMmarTa,
3arpsi3HeHus: aTMOoc(epshl, a TAK)KEe HOBBIE TEXHOJIOTUU HCCIIEIOBAHUS COCTOSHUS aTMochepsl mpH
MIOMOIIH CBETOpaccesHus (THIEpCIeKTpaIbHOS 30HANPOBAHUE U T.JI.) CTUMYJIHUPYIOT AajbHEiIee
pa3BUTHE TEOPUH MEPEHOCA U3TYUCHHUS.

B noxmnane kpatko 06cyxaiTcs cienyronue mpooiaeMbl TEOPUH NepeHOca U3TyUSHUS:

1. PaccesHue B ciy4ailHbIX cpeaax.

2. PaccesiHue B cpefax 6e3 JIOKaJIbHOTO TEPMOJUHAMHUECKOTO PABHOBECHS.

3. O0mIKe cBOMCTBA PEIICHUs BEKTOPHOTO ypaBHEHHS MepeHoca (B TOM YUCIIE JJIsl ONTHYCCKU
AKTHUBHBIX CPEN).

4.O00CHOBaHUE METOJUKU PEIICHUs THIEPCIEKTPAIBHBIX 33/1a4d C MOMOIIBIO JIEOETOBCKOTO
yCpeIHEeHHUS.

5. [lomyueHne acCUMOTOTHYECKUX TMPUOMMKCHHI K PEHICHHIO ypaBHEHUS TMEpeHoca B
HEOJIHOMEPHBIX 3aJauax.

6. CBolicTBa peleHus] ypaBHEHHS TIEpeHOca B cpeliax ¢ Hec(hepuIeCKMMH YaCTHIIAMH.

7.0O0ocHOBaHHE W Pa3BUTHE CETOYHBIX M CTATUCTHUECKUX METOAOB PELICHUS YpaBHEHHS
nepeHoca.

Pab6ora mognepkana mporpammoii Ne 14 (@. 3.1)IIpesuanyma PAH ma 2011r.
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PacnpocTtpaHeHMe OAQHOKpPaTHO-PaCCeAHHOro NONSAPU3OBAHHOIO U3Ny4YeHUs
B MJIOCKOM ONTUYECKM aKTUBHOM cpefie C YY4eTOM OTpPaXeHUs Ha BHELUHEW
rpaHuue

Bacc JL.IL.! (bass@kiam.ny I'pauéna AN2

1Hrtcmumym npuxnaonot mamemamuku um. M.B.Kenoviuua PAH, Muycckas na. 4, 12504 Mockea, Poccus
Mockosckuii unicenepno-usuueckuii uncmumym, Kawupceroe w. 31, 11540Mocksa, Poccus

Single-scattered polarized radiation transfer i n the slab optically active
medium with the reflecting boundary

Bass L.P- (bass@kiam.f Gracheva A.f.
! Keldysh Institute of Applied Mathematics RAS, Bkaya sq. 4, 125047 Moscow, Russia
“National Research Nuclear University, Moscow, Raussi

PaccmarpuBaroTcss MozenbHBIE 337aud O PACHPOCTPAHEHHUH MOJISPU30BAHHOIO CBETA B
IIJIOCKOM ONTHYECKU AaKTUBHOW M HEAKTUBHOM cpenax. [lapamienbHblil TOTOK HEMOJISIPU30BAHHOTO
CBETa MaJaeT 10 HOPMAJIM K OBEPXHOCTH CJIOA.

3amaun pemarTcs aHAIMTUYECKH B NpUOMKeHMH 1-i1 kpaTtHOCcTH paccesHus. Marpuia
paccesHust — peneeBckas. ONTHYECKM aKTHBHAs cpefa  XapaKTEpPU3yeTCs  JBOMHBIM
Jy4enpesoMIIeHUEM U AUXPOU3MOM. BmecTo auaroHanmpHOM MaTpullbl ¢ KO3QPUIIMEHTaAMU
SKCTUHKLIMHU AJi napaMeTpoB CTOKCa HEAaKTUBHOW Cpebl B CUCTEME YpaBHEHUH NpuMeHseTcs 4-X
MEpHasi MaTpUIa, B MAaTPULIE PACCEIHHS U TPAHUYHOM YCIOBUU OTPAKEHUS TAKKE YUUTHIBAIOTCS
CBOWCTBA aKTUBHOW CpPEJIBL.

[lonyuyeHHble pe3yapTaThl MOKA3bIBAIOT YBEIWYEHUE CTENEHU MOJISIpU3aluy CBETa B
ONTUYECKU aKTUBHOU CpeJe.

Pabora mognepxana nporpammoii Ne 14 (. 3.1)IIpesunnyma PAH na 2011r.

AdheKTUBHOCTL peanusauum anropuTMOB pelleHUsi YpaBHEHUs nepeHoca
MU3Ny4YeHMA ANSA MNJOCKOro cnos

bynak B.I1. (BudakVP@mpei.ny Ebpemenko J1.C., [llaranos O.B.

Mocxkosckuii snepeemuyeckuti uncmumym, Kpacnoxasapmennas 14, 111250Mockesa, Poccus

CoBpeMeHHBIE BBICOKOTOYHBIE aJITOPUTMBI pacueTa NPOXOKIACHUS U3TyUeHUs Yepe3 TUI0CKUI
CIION MYTHOH cpelbl 0a3UpyIOTCS HA AHATUTUYECKOM PEIICHUH JAMCKPETU30BAHHOTO ypaBHEHUS
nepenoca uanyuenus (YIIN). Teopust mepeHoca OCHOBaHA Ha Jy4eBOM HPUOIMKEHHH, KOTOPOE
HEn30€XKHO TMOPOXKIAET OCOOCHHOCTH B MPOCTPAHCTBEHHO-YTJIOBOM PACHPEICIICHUN SPKOCTH
CBETOBOTO 1oJA. JIMCKpeTu3anuss BO3MOXKHA TOJIBKO IIOCJHE AHAIUMTUYECKOIO BBIACIICHHUS
AaHU30TPOMTHON YacTHU pEIICHHUs, COIepKalieil Bce 0COOCHHOCTH TouyHOro. Ilocrme BeMUTaHUS
nuckperusanusa YW npoBoguTCa METOIOM TUCKPETHBIX OpJIMHAT.

O PeKTUBHOCTD TUCKPETH3AIUU OMPEACIAETCS BO3MOKHOCTBIO MPEICTABICHHS HMHTETpala
paccestHUs B BUE OAHOKPATHOTO MPUMEHEHHEM TEOPEMBI CIOXKEHUS M chepruueckux (yHKIUH.
B cnyuae BexkropHoro YIIM mutockocTd pedepeHINH MONApH3alMy YIaBIIETO U PacCesHHOTO
Jy4ell He COBIAJAIOT, YTO TpeOyeT NpPUMEHEHHs] pOTaTopa, YTO HApyIIaeT CHUMMETPHUIO IS
pa3IMYHBIX KOMIIOHEHT mnapamerpa CTokca U JellaeT HEBO3MOXKHBIM IPUMEHEHHUE TEOPEMBbI
CIIO)KEHHSI. DTO MOXHO TPEOAOJIETh NEPEXOJIOM B LMPKYJIAPHBIM 0a3uC U HCIOJIb30BAHUEM
00001IeHHBIX cheprudeckux PYHKIUM, A KaXI0H U3 KOTOPBIX KMEET MECTO OCOOBIN BUJ TEOPEMBI
cnoxenus. OmgHako B 3ToM ciiydae Bce KodhdumueHTsr B YIIM cTaHOBATCS KOMIUJIEKCHBIMHU, YTO
3aTPyAHSIET HCIOJIb30BAHUE YHUCICHHBIX MeToJ0B. I[losToMy mociie TpUMEHEHUS TEOpPEMBbI
CJIOKEHUs NPOU3BOJMUTCS BO3BpAT B IpeacTaBieHue CTOKCa, YTO MO3BOJISET JUCKPETU3UPOBATH
VIIN.

HuckpernzoBanHoe YIIM mpuobperaer BUI CHCTEMBI OOBIKHOBEHHBIX JIMHEHHBIX
i QepeHIMaNbHbIX YPaBHEHUH € TOCTOSHHBIMH KO3((UIMEHTAaMH C KpPaeBbIMU YCIIOBHUSIMH,
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KOTOpPOH MOXHO NpUAaTh MaTpuuHblii BuJ. CHcTeMa MMEET aHAJIMTUYECKOE pEIICHHE B BHJE
MaTpPUYHOM HKCHOHEHTHI. Paspemias molyuyeHHOE BbIPAKEHHE OTHOCUTENIBHO OTPaXXEHHOIO H
NPOIIEIIETO CIIOW H3JIydyeHHe, TMOJyYUM MAaTpHUIly NpPOIMYCKaHHUs CIIOs — pacceuBaTesei.
[IpeacraBnenue pemieHus yepe3 MaTpUIly pacceuBaresield o0jagaeT CBOMCTBOM HWHBAPHUAHTHOCTH:
BBIpQKEHUE IS JBYX CMEXKHBIX CIIOEB SKBHBAJCHTHO HMCXOJHOMY, a D3JEMEHTBHl MAaTpHUIIbI
BBIPA)KAIOTCS Yepe3 OPUTHHAIBHBIC IS CIOCB — MaTpUYHO-onepaTopHbiii Mmetoq (MOM). MOM
MO3BOJISIET  TMEPEUTH K  PEIICHHIO  TPOXOXKIACHUS  W3IY4YeHUsS  4epe3  BEPTUKAIbHO
CTpaTU(UIIUPOBAHHBINA CITOM.

[Tpu peanuzanuu anropuTMa Ha KOMIBIOTEpe TpeOyeTcs pemaTh 3a7adyy Ha COOCTBEHHBIC
3HaYEHUS] U TIEPEMHOXKaTh MATpPHUIBl, T.e. HCIOJb30BaTh TAKEThl JIMHEHHOW anreOpsl.
D¢ (heKkTUBHOCTh pealn3alui ONpeAeseTcs, NPEXIe BCEro, pa3MepaMu BXOAALIMX MAaTpPHIL,
KOTOpBIE OMPENENSIIOTCS KOJIMUYECTBOM JAUCKPETHBIX OpauHaT. Pazmep martpuiy MOKHO CHU3UTH 3a
CUeT pa3jM4YHBIX TMPOLEAYp VYCEUCHHS OIIEMEHTOB MATpHUIIBI paccesiHus, TIae Haubosee
apdextuBHbM sBisieTcs delta-M metox. OmHako mpoleaypbl yceYeHHsT BEAYT K HCKAKCHHIO
UCXOaHOM 3amaun (oTOpachiBaHMs TpyOOH (pakiMK YacTHIl) W MPHBOAAT K OHIMOKE B 00JacTH
MaiblX YrJoB U ocuwuianusMm. bonee sddexTUBHBIM sBIETCSs MyTh MaKCUMaJIbHO TOYHOIO
OTIpeNIeICHUs] aHM30TPOMHOM 4YacTH pemieHus. BOmM3m 0COOEHHOCTH  YIJIOBOM — CHIEKTP
pacnpeziesieHuss SIPKOCTH MEUIEHHO MOHOTOHHO YOBIBAa€T, 4YTO TMO3BOJSET CHOPMYIUPOBATH
ypaBHEHHE, ONUCHIBAOIIEE AaHU30TPOITHYIO YaCTh PEIICHHs ¥ UMEIOIIee aHATUTHYECKOE PELICHUE —
MasioyriioBast Moaudukaius meroaa chepuueckux rapmonuk (MCT).

Ha ceromuss nHambGonee 3¢¢exkTuBHbIMU OHONMOTEKAMU JMHEHHOM anreOpbl SBISAIOTCA
LAPACK, IMSL u NAG, koTopble UMEIOT CBOM pealu3alyiu Il OONBIIMHCTBA ONEPAIlMOHHBIX
cucreM. [Ipu ncnonp3oBannu mporueccopoB Intel Haubdosnee nenecoodpa3HO UCIONB30BaHUE BEPCHH
LAPACK mis stux mpomeccopoB — MKL. B Hacrosimee Bpemsi uisi YCKOPEHHST MaTPUYHBIX
omepauuii akTMBHO wucrnonb3dyercss cucrema CUDA ans mpoueccopoB rpaduyeckux —Iiar.
VYckopenne CUDA Bo3pactaeT ¢ pocTOM HCIOIB3YEMBIX MAacCHBOB, HO €CIIM HCIIOJb30BaHbI
METOBI YMEHBILIEHUS UX pa3MepoB, TO 3¢ dexkTuBHOCTh Magaer. Hamm onenku natot okosno 20 %
YCKOPEHUS.

D¢ (hekTUBHOCTh BBIYMCICHUN AJS CTPATU(UIIMPOBAHHBIX cpel ¢ nomoiibio MOM MOHO
CYIIECTBEHHO YBEJIMYHUTh, €CIH Yy4YeCTh CBSI3b pacceumBaTeseid ¢ mporararopamu (perieHue
UCXOJHOTO MaTPUYHOTO ypaBHEeHWs1). [Ipomaratop CHUCTEMBI CIIOEB €CTh MX IMPOU3BEACHHE, YTO
MTO3BOJISICT MTOJIYYUTh BBIPAKEHUE PAaCCEMBATENs BCE CUCTEMBI Ci10eB 0e3 ucnosib3oBanus MOM.

JIaHHBINA aNrOpPUTM MO3BOJISIET F(P(PEKTUBHO PEIIaTh MPOOIEMbl aHU30TPOITHOIO pacCEsHUsI.
OpHako YacTo MMEIOTCS MHUKH YIJIOBOTO paclpeiesieHuss MHAMKATPUCHl PAacCesHUs B APYTUX
HaNpaBJICHUAX, HANpuUMep pagyrd. Haumydmmm myTeM pemeHus 3THX IpoOJieM  sBIseTcs
MCIOJIb30BAaHUE MPOIMAraTOpoB AJIs MPEACTABICHUS OISl BHYTPH CJI0S M BBIUMCICHUE UTEPAL[UU OT
peLIeHHS.

Algorithm realization efficiency of radiative transfer equation solution for
slab

Budak V.P. (BudakVP@mpeiyuEfremenko D.S., Shagalov O.V.

Moscow Power Engineering Institute (TU), Krasnokazennaya 14, 111250 Moscow, Russia

The modern high-accuracy algorithm of radiatioms$raission computing through a turbid
medium slab based on the analytical solution ofdiseretized radiative transfer equation (RTE).
The radiative transfer equation is grounded onr#tyeapproximation, which inevitably generates
singularities in the radiance spatial — angulatritistion of the light field. The discretization of
equation is possible only after the analytical etation of the solution anisotropic part including
all singularities of the exact solution.

The discretization efficiency is determined by tpessibility of the scattering integral
representation as the single integral using th&iaddheorem for the spherical function. In case o
vectorial RTE the polarization reference plaingrmident and scattered rays do not coincide that
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demands the usage of rotator. That disturbs thesfmemation symmetry for the different Stokes
parameters and makes impossible the usage of thigoadtheorem. It can be overcome by the
passage to the circular basis and the usage gfetheralized spherical functions, for which it is th
special form of the addition theorem. However iis tbase all the coefficients in RTE becomes
complex that impedes the usage of numerical methdtsrefore after the addition theorem
application we return to the Stokes representdtiahallows discretizing RTE.

The discretized RTE takes the form of the ordinargar differential equation system with
constant coefficients with the boundary conditionkjch can be transformed to the matrix form.
This system has an analytical solution in the fasmmatrix exponent. Solving the obtained
expression relative to the reflected and transohikte slab radiation we get the transfer matrix of
slab — the scatterers. The representation of solukirough the scatterers possesses the property of
invariance: the expression for two adjoining layersequivalent to the original, and the matrix
elements are expressed through the original folapers — the matrix operator method (MOM).
MOM allows passing to the solution of the radiatioansmission through the vertically stratified
slab.

At the algorithm realization on the computer it dems to solve the eigenvalue problem and
multiply the matrices, i.e. the usage of the linalgebra package. The efficiency of realization is
determined first of all by the sizes of the magitering into the expression, which are determined
by the numbers of the discrete ordinate. The sizéhese matrices can be reduced using the
different procedures of the scattering matrix elet®druncation, where the most effective method
is delta-M. But all the truncation procedures lgadthe distortion of the original problem
(suppression of the coarse particle fraction) axllt in the errors and oscillations in the small
angles area. The method of the accurate solutissot@opic part elimination is more effective.
Nearby the singularity the angular spectrum ofrtitkance distribution decreases slowly monotonic
that allows stating the equation describing theutsmh anisotropic part. This equation has an
analytical solution — small angle modification dfetspherical harmonic method (MSH). Math
Kernel Library (MKL) is a package that is speciadigtimized for Intel processors.

Nowadays LAPACK, IMSL and NAG are the most effeetlibraries of the linear algebra. At
the present time one uses for the acceleratiomeimatrix operations the CUDA system for the
graphics processing units. The CUDA acceleratieangases with rising size of used matrices, but if
the methods of their size reduction are usedffitsency drops.

The computation efficiency for the stratified medim MOM can be increased essentially
taking into account the relations between the spat and propagators (the solution of the initial
matrix equation). The propagator of the layer sethe production of every layer propagator that
allows getting the expression for the whole scattef the layer set without MOM usage.

This algorithm allows solving effectively the prebts of the anisotropic scattering. However
often there are peaks of the phase function inrathrections, for example, the rainbow. The best
solution of these problems is the propagator usagie field representation inside the slab arad th
calculation of the solution iteration.

ManoyrnoBbie npubnuxeHusa peweHun YMU ana y3knx nyykoB B MYTHOWM
cpeae

Umomms S.A. (ilyushin@physics.msu.ju
Mockosckuil 2ocydapcmeennviil ynugepcumem um. M.B. Jlomonocosa, gus. gpax., Jlenunckue copor, 119992
Mocxkea, Poccus

HccenenoBanue nojel y3KMX CBETOBBIX ITYYKOB B MYTHBIX Cpefiax sIBJICTCS Ba)KHOW 3a1adei
Kak C (yHIaMEHTaIbHO-TCOPETUYECKON, TaK H C TPUKIAHOW TOUKH 3peHus. [lome
nH(puHUTE3uManbHOro TM HCTOYHMKA MpeacTaBiseT coboil snemMeHTapHOe (yHIaMEHTaIbHOE
pemiearie (pynkmuio ['puna) ypaBHenusi mnepenoca wuanydenus (YIIM), B Bume JTHUHEHHOM
KOMOMHAIIMHM KOTOPBIX MOKET OBITh IpezacTaBieHo iroboe pemenue YIIN, To ecth cBeTOBOE TOJIE,
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CO3JIaHHOE B MYTHOM cpeJie MPOU3BOIbHON KOH(pUTYparueil ncTouHUKOB. C MOSBICHUEM JIa3€PHBIX
HMCTOYHUKOB CBETA MMITYJIbCHOTO U HENPEPBHIBHOTO JNEHCTBUS 3ajadya nmpuolOpesia TakKe U Ba)KHOE
MPAKTUYECKOE 3HAYCHHE.

B GonpmmHcTBE pabOT MPUHATHI T€ WU HHBbIE MPUONMKEHUS, YIPOILAIOIINE YHUCICHHOE
pemienne 3amaun. Tak, B cpegax HEOONBIION ONTHYECKON TOJIIMHBI pEIIEHHE XOpPOIIOo
anmnpOKCUMHUPYETCSl B MPUOJIMKEHUH OJHOKPATHOTO WM JABYKPATHOTO PAcCesiHUS, KOTOPOE MOXKET
ObITh HAWJCHO HEMOCPEJACTBCHHBIM YHCICHHBIM HHTETpUpoBaHueM. JIJIs MOPCKOW BOIBI,
aTMoc(hepHOro a’po30Jsi, 001aKoB, OMOIOrMYECKUX KUJIKOCTEH M TKaHEH M APYrux MpaKTHYECKU
BAXHBIX CpPEJl XAPAaKTEPHbl CUJIIBHO BBITSHYTbIE WHIUKATPUCHI paccessHus. B 3Tom ciywae ans
pemenust YIIU 3¢ dhekTHBHO HCTIONB3YETCs MalIoyTJIoBoe MpubavmxkeHue. /[ HaxoxAeHHS Mo B
3amHelt monmycdepe HampaBlIeHUH B cpelax C CHIIBHO aHU3OTPOIHBIM PACCESHUEM MPUMEHSETCS
npuOIIHKEHNE KBa3HOJHOKPAaTHOro 00paTHOro paccessHusl. Bo MHOTMX paboTax caenaHbl U Ipyrue
YIOPOLIAKOIINE JOMYIIEHUs, B YaCTHOCTH, O TayCCOBCKOM XapakKTepe paclpeacicHUs
WHTEHCUBHOCTH IIOJISI KAK 110 CEYCHUIO IIy4Ka, TaK U 10 yIiiaM paclpOCTPaHEHHUS.

B psne cimydaeB TOUHOCTH OOMICTIPUHATHIX TPHOIMKEHUH OKa3bIBaeTCs HEAOCTaTOUHOM. Tak,
B OOJIBITMHCTBE M3BECTHHIX pemennid YIIW B MagoyriioBoM npuOIMKeHUN JUCTIEPCHS ITMH TTyTeH
pacIpoCTpaHEHUSI U3IYyYEHHS, PACCEIHHOTO HA MaJble YIJibl, YYUTHIBAETCS HEYJIOBIECTBOPUTEIBHO
WM HE YYUTHIBAE€TCS BOOOIIE.

B nmanHoil pabore chOpMyIHpPOBAHO YCOBEPIICHCTBOBAHHOE PEIICHUE ISl HAMPABICHHOTO
TOYCYHOr0 HCTOYHHMKA CBETa B IUIOCKOCIOUCTOW cpene [1l] W mpeicraBiieHbl pe3ysbTaThl
YHUCIIEHHBIX pacdeToB. OOCYKIAIOTCS BOMPOCH BUAMMOCTH JIAa3€PHBIX HABUTAIIMOHHBIX MAsiKOB B
TyMaHe, AbIMKE W JPYTUX YCIOBUSAX HEIOCTaTOUYHON BHAMMOCTH, OOYCIIOBJIEHHBIX PaCCESIHHEM
ONTUYECKOTO M3JIYyYeHHs] B cpelne. Takke IMOJydYeHbl pELICHHS Uil HECTAllMOHAPHBIX U
UMITYTbCHBIX TIoNie TM-uctounukoB. OOCYKIaloTcsl 3a7adyd PacHpoOCTPaHEHUS HMITYJIbCOB H
nepenaun wHGopManuu. MccmenoBaHbl Takke 3amadd IS ypaBHEHUsS IEpPEHOCa W3IyYeHUs B
JIBYMEPHOM paccenBaroUIen cpee.

ABtop Omaromaput anmuaucTparuio HUBI[ MI'Y 3a mpenocTaBieHHE TOCTYMA K BEIYHCIUTEIHHBIM
pecypcaM BBICOKOTIpon3BoauTebHOT0 KoMmruiekca CKU® MI'Y «YUeOnimeB».

1. Ylyushin A.l and V.P. Budak. Narrow-beam progiion in a two-dimensional scattering mediudmOpt.

Soc. Am.2011,A 28, 76-81.

AdheKkTUBHbIN anropuTm pacyeta (PyHKLMM OTPaXeHUA ANA crnydas
nonyb6ecKkoHe4YHOW AMUCNEepPCHOW cpeabl U NMPOU3BOSILHOM WHAUKATPUCHI
paccesHusA

Porosuos H.H.! (rogovtsov@bntu.by Boposuk ®.H.? (bfn@hmti.ac.by,

Koxauoscknii A.A.° (alexk@iup.physik.uni-bremen e
YBenopycexuii nayuonansubiii mexwuueckuii yuusepcumem, np. Hesasucumocmu 65, 220013Munck, Pecny6nuka
benapyco
2Hnemumym menno- u maccoobmena um. A.B. Jloicosa HAHB, yn. I1. Bposku 15, 22007 Munck, Pecnybnuka
benapyco
$Benopyccruii nayuonanvubil mexnuueckuti yuusepcumen, np. Hesasucumocmu 65, 220013uncxk, Pecny6nuka
FBenapycw; Institute of Environmental Physics, UniversityByemen, Germany

MHorue peanbHble U HCKYCCTBEHHBIE IUCIEPCHBIE CpeAbl XapaKTepU3YIOTCS CHIIBHO
U3MCHSIONIMMUCS B TpeleliaX eAMHUYHOW cdepbl (a3oBbIMU (YHKIUSAMH (MHIUKATPHCAMH
paccesiHusl). B 4acTHOCTH, K Takoro poja AHUCIEPCHBIM CpeaaM OTHOCSTCS o0jiaka, Mops |
CHEXKHBbIE TTOBEPXHOCTHU. [Ipu pemeHnH npsAMBbIX U OOpaTHBIX 3a/1a4 TEOPUHU MEPEeHOCa W3TyUYCHHUS
(RTT) s ciydass CHIBHO aHHM30TPONHBIX (Da30BBIX (DYHKIHMA (B YACTHOCTH, IS CHIBHO
BBITSHYTBIX B HAINlPaBJICHUU BIIEPE]]) BOSHUKAIOT JIBE JOCTATOYHO CIIOXHBIC mpobiemsbl. K mepBoii
U3 HUX OTHOCHUTCA MpoOjeMa MOCTPOCHUS KOPPEKTHBIX AaHATUTHUECKUX U UYUCICHHBIX METOOB
pemieHns kpaeBblx 3agad RTT, mo3Bonsiomux, B NpUHLUIE, C Hamepel 3aJaHHOW TOYHOCTBIO
MoJiydyaTh HMCKOMbIe pemieHus. Ko BTOpoil oTHOcuTCs mpoOsema MOSydyeHUs MPUEMIIEMBIX IO
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TOYHOCTH peleHud KpaeBbiX 3amady RTT 3a gomycTumsle Uil TNPUIOKEHUH BpEMEHHBIE
npomexxyTku. Crenyer oco00 OTMETUTh, 4TO 0€3 JIOCTaTOYHO IOJHOIO ydyeTa MaTeMaTHYeCKUX
CBOMCTB peleHuil kpaeBblx 3a1a4 RTT npakTnyecku HEBO3ZMOXKHO MOITYYUTh PELIEHUS YKa3aHHBIX
BBIIIIE MPOOJIEM C JOCTaTOYHO BBICOKOW TOYHOCTBIO ISl JIOOBIX (ha30BBIX (PYHKIIUH W JHOOOTO
Habopa 3aaBacMbIX apryMEHTOB U MapaMeTPOB UCKOMBIX (DYHKIHIA. B cBA3M cO CKa3aHHBIM BBIIIE,
IIPEJCTABISET UHTEPEC TOCTPOEHUE METO/IO0B U aITOPUTMOB, KOTOPBIE MOJHOLEHHO YYUTHIBAIN OBl
¢dbyHIaMeHTaJIbHBIE MaTeMaTHYeCKHUEe CBOMCTBAa pemleHuil kpaeBbix 3amad RTT, obmamanu Obl
YHHBEPCATBHOCTBIO (T.€. OBUIH ObI MPUMEHUMBI IS JTI0OBIX (ha30BBIX (DYHKIHH U T1000r0 Habopa
3aJlaBaeMbIX apryMEHTOB M MapaMeTPOB) M MO3BOJISLIM OBl Ul NMPAKTHYCCKUA BAKHBIX CHTYaIUid
[OJTy4aTh UCKOMBIE PE3YJIbTAThI B PEaIbHOM MacLITa0e BPEMEHHU.

B nannoit pabore 6yner onucan 3()(HEeKTUBHBINA aIrOPUTM BBIYHCICHUS (PYHKIIUN OTPAKCHHS
(RF) mis ciaydas monyOeCKOHEUHOW JIOKAIbHO H30TPOIHOM M MAaKpOCKOIMUYECKH OJHOPOIHON
MOJTyOECKOHEYHOM IUIOCKONApauIeIbHON JUCIIEPCHOM Cpeibl W TNpakTHUECKH JH000# (hazoBoit
GyHKIMU. DTOT alrOpUTM IO3BOJISET HAJIEXKHO IOJIydyaTh BBICOKOTOYHbIE 3HadeHus ansi RF u
MOJKET MCIIOJIb30BAaThCS AT JTIOOBIX ()a30BBIX (DYHKIMMA, JOCTATOYHO XOPOIIO aNPOKCUMHUPYEMbIX
YaCTUYHBIMU CyMMaMH UX Pa3JIOKEHHUH B psAbI 110 MoJuHOMaM JlexaHipa, KOTOpble COAEpKaT He
6onee 50006-7000 cnaraembix.To4HOCT U 3(PPEKTUBHOCTH JAHHOTO aITOpPUTMA SBIISIOTCS
CIIEACTBUSAMHU  IPAKTHMYECKHM  IOJHOIO  y4yeTa  MaTeMaTHYeCKHMX  CBOMCTB  pELICHHUH
XapaKTepucTHYeckux ypaBHeHuH RTT (TouHble pelleHHs TaKUX ypaBHEHUH OBbLIM MOJyYEHBI B
cratbe [1]; cM. Takxke [2]) W KiIacCHYECKHX pE3y/IbTaTOB TEOPUl PA3HOCTHBIX ypPaBHEHUH W
HeNpepbIBHBIX apobeii (cM., Hanpumep, [1-3]).Yactuynas anpobanusi 3TOr0 alropuTMa s psaa
MOJICTIbHBIX U pPealbHBIX (a30BbIX (YHKIMIA OblIa MpoBeneHa B padoTax [1-4]. OH npuMeHuM At
otbickanusi RF myist mo0bIX 3Ha4YeHHI anbOeno OMHOKPATHOTO PACCEsHUS M JTIOOBIX HAlpaBIICHUM
Ma/IAI0IIET0 U BBIXOSIIETO M3NydyeHui. Bo3moxkHOCTH anroputMa OyayT MpOJIEMOHCTPUPOBAHBI
Ha IIeJIOM Psiieé KOHKPETHBIX PUMEPOB reopu3nyueckux (pa3oBbIX GYHKUIUN. DTOT aITOPUTM MOXKET
MCTOJIB30BaThCS Kak mpu pacuetax RF mis cmydast mo0bIx reoru3nyeckux TUCTIEPCHBIX Cpej, TaK
U TpU TECTUPOBAHUM PE3YIbTaTOB HHBIX YHMCICHHBIX METOJOB M MNPHUOIMIKEHHBIX METOIUK

oteickanus RF.
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The effective algorithm of calculating a refl  ection function for the case of
a semi-infinite turbid medium and arbitrary p  hase function

Rogovtsov N.N: (rogovtsov@bntu.by Borovik F.N, Kokhanovsky A.A>
!Belarusian National Technical University, Pr. Ne&awosty 65, 220013 Minsk, Belarus
’Heat and Mass Transfer Institute, National Academ$cience of Belarus, P. Brovki str. 15, 22007sk,
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3Institute of Environmental Physics, University oéBen, O. Hahn Allee 1, D-28334 Bremen, Germany

Many real and artificial turbid media are characest by phase functions (scattering
indicatrixes) abrupt changing in the range of théyusphere. In particular clouds, snow surfaces
and seas are such turbid media. In solving primdliaverse problems of radiation transfer theory
(RTT) for the case of strongly anisotropic phasecfions (in particular for highly extended in the
forward direction) there appear two rather compbeablems. The first problem is to construct
correct analytical and numerical methods of solMRGT boundary-value problems that allow to
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obtain the required solutions of a predetermineclicy. The second problem is a reasonable
computer time that is necessary to obtain solutadresdmissible accuracy. It should be emphasized
that it is practically impossible to obtain thewgans (of problems above mentioned) of rather high
accuracy for the case of any phase functions agdsahof given arguments and parameters of
required functions. Therefore it is of interest tmnstruct methods and algorithms that
constructively take into account fundamental matuéal properties of RTT boundary-value
problem solutions and for practically importantiations allow to obtain results in real-time foyan
phase functions and any set of given argumentparaimeters.

In this work the effective algorithm of calculatigreflection function (RF) for the case of
semi-infinite local-isotropic macroscopically honeogous plane-parallel turbid medium and
practically any phase function will be presentekisTalgorithm allows one to obtain exact values of
RF and can be used for any phase functions thatbeaapproximated by series in Legendre
polynomials containing no more than 5000-7000 adsleihe exactness and effectiveness of the
algorithm are the consequence of the practicaltpl taccount of mathematical properties of
solutions of RTT characteristic equations (the exatutions of these equations are presented in
[1]; see also [2]) and using the continued fractowl difference equation theories (for example, [1—
3]). For a number of modeling and real phase fonstithis algorithm was used in-4]. This
algorithm allows one to calculate RF for any valudssingle-scattering albedo and for any
directions of incident and outgoing radiation. Talkgorithm capabilities will be shown with
examples of a number of concrete geophysical phes®ions. This algorithm can be used to test

approximate techniques of calculating RF.
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MpunoxeHne MeToaa peaAyKUMM OOLUMX COOTHOLIEHMA MHBAPUAHTHOCTU K
KOPPEKTHOMY BbIBOAY aCUMMNTOTUK ANA PasfiIMYHbIX XapaKTepUCTUK Monewn
U3Ny4YeHUs B OUCMNEPCHbIX cpedax PasfIM4HOW KOHduUrypauum

Porosmos H.H. (rogovtsov@bntu.hy
Benopycckuil hayuonanvuvili mexnuveckutl ynusepcumem, np. Hezasucumocmu 65, 220013Munck, Pecnybauxa
benapyco

[Ipu pemeHuu 1enoro psaa ONpsAMbIX U OOpaTHBIX MPOOJIEM TEOpUHU IMEepeHOoca U3ITydeHUs
(RTT) ocoOyo LEHHOCTh MPEICTABISIOT Pa3JIMYHbIE OTHOCHTEIBHO NMPOCTHIC AHATUTHYECKUE U
MoJIyaHAIMTHYECKUE pelieHus KpaeBbix 3a1au (BVPS) nns ypaBaenus neperoca usnyuenus (RTE).
K Takoro poja perieHusM, B 4aCTHOCTH, OTHOCSTCS acumnToThueckue pemenus BVPS (s RTE),
B KOTOPBIX B KaueCTBE MapamMeTPOB, CTPEMSIIIUXCS K ONMPEICICHHBIM 3HAUCHHUSM (KOHCUHBIM HIIH
OECKOHECUHBIM), 3a4aCTy0 OEpPyTCS ONTHUECKUE PACCTOSHUS MEXKy HCTOUHUKAMH U TIPUEMHUKAMU
(s cmydas TUIOCKOMApaUICIbHBIX JUCIIEPCHBIX CPell 3TH MapaMeTpbl MOTYT HMETh CMBICI
ONTHYECKHUX INIyOWH WM ONTHYECKHX TOJIIMH CJIOEB) WIN alb0e]0 OAHOKPATHOTO PACCEsHUS )

(oHO cTpemuTCs K HYJIIO WM equHuIe). [lo-BuauMoMy, MepBhIid CyliecTBeHHbIH pesynbTar RTT,
KOTOPBIM OTHOCHUTCS K MOJIYUEHUIO AaCHMIITOTHUK JJISi Q3UMYTaJbHO YCPEIHEHHBIX KOA(PUIIUECHTOB

apkoctu  P°,0° ansA ciydas KOHCEPBATUBHOTO M HM30TPOIHOTO pPACCESHMsS, OBUI TIONydeH
B.B. Co6oneBbiM B 1956r. (mpu 3TOM B KadecTBe mapameTpa Opajach ONTHYECKas TOJIIMHA T,
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IIOCKOTMAPAUICTIbHOTO MaKpOCKOMUYECKH OofHOpoaHoro cios). B 1961r. T.A. I'epmorenoBa [1]
IUIsL CITydasi TIPOM3BOJIbHOM (Da30Boi (GYHKIMY (MHAWKATPHCHI paccesHus) U jodoro ) [ (0,1] Ha
OCHOBE MAaTEMaTHUYECKH CTPOTUX PACCYKICHUI Haluta 00Ul BU aCHMIITOTUIECKUX (HOPMYIT IJIst
p°,0° mpu 1, - +0o. Vcxons W3 npaBuonmoAoOHBIX (HO He COBCEM CTPOTHX) (U3HYECKHX

paccyxaennii, H.C. van de Hulsit B.B. Co6oses B 1968r., o cyIecTBy, MOJIYYHIHA TE KE CaMble
aCUMIITOTUYECKHE (OpPMYINbI, KOTOpble paHee crporo BbiBena T.A.I'epmorenoBa. B 1977r.
H. Domke ynanocs 0600IINUTE 3TH aCHMITOTHYECKHE (OPMYJIBI Ha CIy4ail BEKTOPHBIX aHAJIOTOB
ko3 durineHToB sipkocTH. OTMETUM, YTO BCE YIOMSHYTHIE BBIIIE ACUMIITOTUKH JJIsi a3UMYTaIbHO
yCpeaHEHHBIX KO3(h(PUIIMEHTOB SIPKOCTH COAEpKaliu He Oojiee ABYX IIaBHBIX wieHoB. [Ipu 3amucu
VKa3aHHBIX paHee aCUMOTOTHK OblJIa WCMONb30BaHAa HHPOpPMAIMS O MHHUMAIBLHOM
HEOTPUIATEIIbHOM JTUCKPETHOM KOpHE KJIACCUYECKOI0 BapHaHTa MIPUBEICHHOTO
xapaktepuctuueckoro ypaBHeHuss RTT [2, 3], cOOTBETCTBYIOIIEr0 a3uMyTalbHO YCPEIHCHHOM
($a3oBoil (YHKIIMU, W CBEIEHUS O TMEPBOH COOCTBEHHOW (YHKIIMM, KOTOpas COMOCTaBIIACTCS

AaHHOMY KOPHIO. KpOMe 9TOro, nNpu NOJIY4YCHUHU aCUMIITOTUK IJIA pO,UO CUUTAINCh U3BCCTHBIMHU

penieHre mpodiieMbl MUTHA ¥ a3UMYTaIbHO YCPEAHEHHBIH KOIPHUIIMEHT OTPaXKEHUS ISl CITydast
MOJTyOECKOHEYHOW MaKpOCKOTTMYECKH OJTHOPOIHOM TIOCKOIIApaIeIbHON CPEIbI.

3aMeTHM, HapuMep, YTO Ui Cliydasi peaibHbIX TeO0(U3NICCKUX TUCIIEPCHBIX cpen (oOiaka,
MOpsi, CHEXHbIe 0Opa3oBaHusi) ¢a3oBbic (YHKIUHA SBISIOTCS PE3KO aHU30TPONHBIMH U
COOTBETCTBYIOIIME UM TPUBEJICHHBIC XapakTepucTudeckue ypaBHeHus RTT moryt mmerh, Kpome
MUHUMAaJIbHOTO HEOTPHUIATEILHOTO TUCKPETHOTO KOPHS, €lIe NECATKU U COTHU TAaKOTO poja KOpHe
Ha nonyuHtepBasie [0; 0.9999). Bce 3TH JOMOJIHUTENBHBIC ITUCKPETHBIC KOPHU IMOPOXKIAFOT

oTIpesieNieHHble BKIAnsl B QYHKIMH ©°,0°, 4TO NPHBOJUT K CYKEHHIO OOTACTH NpHMEHEHHS
OTMEUYEHHBIX BBIIIE KJIACCHUECKUX ACUMMOTOTHYECKHX (POpPMYNT B KadecTBE ammpOKCUMAI[MOHHBIX
aHANIMTUYECKUX BhIpaXeHHd 111 P°,0°. DTO CykKeHHe MMEeT MeCTO B CHIy IOIHOTO

WUTHOPUPOBAHUS TAHHBIX BKJIAJIOB B KIIACCUYECKUX aCHMMTOTUKAX IS (QYHKIIUH ,00,0 % B 1974r.

H.B. KoHoBanos, nmo-BuaumMoMy, BIIEpBBIE YyKa3aj, 4TO Ha OCHOBe Merona Keiica, B mpuHuuIe,
MOKHO TIOJyYUTh MHOTOUJICHHbIE ACHUMMOTOTUKU ISl KOI(PPHUIMEHTOB SPKOCTH, B KOTOPBIX
YUUTHIBAIaCh OBl MHQOpPMAIHS O HEKOTOPOH KOHEYHOW YacTH OMOJHHUTEIBHBIX THUCKPETHBIX
KOpHEH MPUBEICHHBIX XapakTepucTuueckux ypaBHeHuil RTT. B Teopum mepeHoca m3mydeHus Ha
OCHOBE psijia JOMYIICHHUI OBLIIM TaK)Ke TOTYYCHBI IBYWICHHBIC U TPEXUICHHBIC aCUMIITOTUKH [4, 5]
JUTSL a3UMYTAIIbHO YCPETHEHHOTO Kod(duIMeHTa SpKOCTH M INIOCKOTO, cepuueckoro ampoeno,
COOTBETCTBeHHO. [Ipm 3TOM B KauecTBe mapaMmerpa B JaHHBIX ACHMITOTHKaX (GUTYpHUPYET He
OINITUYECKas TOJIINHA, a allb0e10 OJJTHOKPATHOTO PacCesiHUs, KOTOpOe CTpeMUTCs K eaunuie. Kpome
TOTO, MPU TOJIYYCHHH STUX ACUMIITOTHK CUUTAINCh HW3BECTHBIMH YCPEIHEHHBIH MO a3UMYTy
KOA(DPUITMEHT SPKOCTH TMOITYOSCCKOHEYHOW KOHCEPBATUBHO PACCEHBAIOIICH TMIIOCKOIApaIeTbHON
cpeabl U penieHne mpodiaeMbl MuiiHa A1 TaKOH K€ Cpelibl.

Cneayer 0co00 MOTYEPKHYTh, YTO CTPOTHIA BBIBOJ ACHMITOTHK (IJ11 XapaKTEePUCTUK MOJIeH
U3IYYCHUS B JUCIICPCHBIX Cpelax pa3jiMyHOW KOH(MUTYpallMu) HE JOJDKEH OCHOBBIBATHCS Ha
HEJTOKa3aHHBIX JOMYIICHHUSX U THUIIOTE3aX, KOTOPhIC YaCTHYHO OBLIM MCIOJIH30BaHbl B paborax [4,
5]. Ctporue MeTo/Ibl MOJYYCHUST PA3HOOOPA3HBIX ACUMIITOTUK (B YaCTHOCTH, MHOTOYWICHHBIX) OBUTH
npeutokensl B nyonukanusax [1, 3, 6-12]. Ecau B paborax [1, 9, 10] npu BBIBOJAE HCKOMBIX
TIyOMHHBIX aCHMIITOTHK MPUMEHSIMCH METOIbI (YHKIIMOHAIBHOIO aHalln3a, TO B CTaThsx [3, 6, 7,
11, 12] npu MONyYEHUH COOTBETCTBYIOIIUX ACUMITOTHK MPUMEHSJICS METOJ PEAYKIMH OOIINX
cootHotmenuit maBaprantHoctd (GIRRM). B manHoM cooOieHu#u OyayT ONMUCaHbl BO3MOKHOCTH
GIRRM st OTBICKaHUSI Pa3HOOOpPA3HBIX ACHUMIITOTHUK JUIS CiIydass ONTHUYECKH TOJICTHIX
JIUCTHEPCHBIX Cpel  pPa3IWYHOW KOHQUIypaluu WM TOYTH KOHCEPBAaTHUBHO PaCCEUBAIOLINX
TJIOCKOMAPAJUIEbHBIX MOJYOECKOHEUHBIX Cpell. BynyT Takke OTMEYEHBI HEKOTOPBIC Pa3IUYUs
MEXy aCUMIITOTHKAMH JUIsl TIJIOCKOTO alib0es0, MojydeHHbIMU cTporo ¢ momompbio GIRRM u

MOCPEICTBOM TIPABJIOIOI00HBIX TOMYIIEHHH U TUIIOTE3, UCIIOJIb30BaHHBIX B padorax [4, 5].
1. T'epmorenoBa T.A. O xapakrepe pelieHus] ypaBHEHUsI IEPEHOCA sl [UTOCKOTO CIIosL. XK. gbluuc. mamem. u
mamem. ¢pusuxu, 1961,1, 6, 100+1019.
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Application of general invariance relations re  duction method to correct
derivation of asymptotics for different field characteristics in turbid media
of different configurations

Rogovtsov N.N. (rogovtsov@bntu by
Belarusian National Technical University, Pr. Nesawosty 65, 220013 Minsk, Belarus

In solving a number of primal and inverse probleafisradiation transfer theory (RTT),
different relatively simple analytical and semi-Btiaal solutions of boundary-value problems
(BVPs) for radiation transfer equation (RTE) are grkat importance. Such solutions are in
particular asymptotic solutions of BVPs (for RTH) which as a rule the optical distance (for
example, optical depths or optical thickness) betwsources and receivers or a single-scattering
albedo are the parameters that go to given vafiret (or infinite). Of course an albedo can goes t
zero or unit. In 1956 V.V. Sobolev obtained thermagtotics for azimuthally averaged coefficients
of brightness for the case of conservative andopat scattering ( an optical thickness of plane-
parallel macroscopically homogeneous slab wasranpeter). In 1961 T.A. Germogenova for the
case of an arbitrary phase function and agy! (O;L] using mathematically rigorous considerations

derived the general form of asymptotic formulas fot,d° when 7, — +«. On the basis of

reasonable (but not rigorous) physical considenatid.C. van de Hulst and V.V. Sobolev in 1968
obtained in essentials the same formulas. In 197 Déinke succeeded in generalizing these
asymptotic formulas to the case of vector analddwightness coefficients. It should be noted that
these asymptotics formulas contained no more tlvam dominant terms. In deriving the
asymptotics mentioned above the information ofriii@imal non-negative discrete root of classical
variant of reduced characteristic equation of RE2T 3] and the information of the first eigen
function corresponding to this root are used. Iditawh the solution of Milne’s problem and the
azimuthally averaged reflection coefficient for thmase of semi-infunite macroscopically
homogeneous plane-parallel medium are used too.

It should be noted that for real geophysical tunmedia (clouds, seas, snow objects) phase
functions are sharply anisotropic and correspandeduced characteristic equations of RTT can
have tens or hundreds of roots at interval [0999). All these roots generate contributions in

functions p°,g°, which restricts the range of validity of formulasinted out above as approximate
analytical expressions fop°,g° since these contributions are ignored in classisgmptotics. In
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1974 N.V. Konovalov appears to be the first whonfeal out that using Case’s method it is
possible to obtain polyadic asymptotics for brigdss coefficients taking into account contributions
some finite part of discrete roots on interval 19; In [4, 5] binomial and trinomial asymptotics
were obtained for azimuthally averaged brightnesgficients, plane and spherical albedo In these
works the asymptotic parameter is a single-scatiesibedo (not optical thickness) which goes to
unit. In addition Milne’s problem solution is used.

It should be emphasized that rigorous derivationaggmptotics must not use unproved
assumptions which took place in [4, 5]. Rigoroughuds of obtaining different asymptotics (in
particular polyadic) were suggested in [1, 318]. In [1, 9, 10] functional analysis methods were
used but in [3, 6, 7, 11, 12] the general invargamelations reduction method (GIRRM) was
applied. In our report will be presented the calteds of GIRRM to obtain various asymptotics for
the case of optically thick turbid media of diffateconfigurations or for almost conservatively
scattering plane-parallel semi-infinite media. Sodigerence between plane albedo asymptotics
obtained with GIRRM rigorously and obtained witls@sptions used in [4, 5] will be pointed out
too.
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Canopy spectral invariants: theoretical basis and their applications

Knyazikhin Yuri (jknjazi@bu.edu
Boston University, Department of Geography and Eemrhent, 675 Commonwealth Avenue, Boston, MA 02215,
USA

Interaction of solar radiation with the vegetat@amopy is described by the three-dimensional
radiative transfer equation. The interaction cresston that appears in this equation is treated as
wavelength independent considering the size ofsttegtering elements (leaves, branches, twigs,
etc.) relative to the wavelength of solar radiatiatthough the scattering and absorption processes
are different at different wavelengths, the intécac probabilities for photons in vegetation media
are determined by the structure of the canopy ratien photon frequency or the optics of the
canopy. This feature results in unique spectralsariant behavior for a vegetation canopy bounded
from below by a non-reflecting surface: some singdgbraic combinations of the single-scattering
albedo and canopy spectral transmittances andctaflees eliminate their dependencies on
wavelength through the specification of two spdigtranvariant variables — the recollision and
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escape probabilities. These variables specify anrate relationship between the spectral response
of a vegetation canopy to incident solar radiaibthe leaf and the canopy scale. They are seasitiv
to important structural features of the canopy sasHorest cover, tree density, leaf area index,
crown geometry, forest type and stand age.

This concept underlies the NASA operational algonitof global leaf area index, and the
fraction of photosynthetically active radiation aldised by vegetation developed for the moderate
resolution imaging spectroradiometer (MODIS) andtiangle imaging spectroradiometer (MISR)
instruments of the Earth Observing System (EOS)alerission. The canopy spectral invariants
have also been exploited in developing a long-teimphysical data record from multiple sensors.
Here we will discuss the mathematical basis of dbecept, which is linked to eigenvalues and
eigenvectors of the three-dimensional radiativedfer equation.

MogenupoBaHue nupapHbIX curHanoB metogom MoHTte-Kapno c yyeTtom
MHOrOKpaTHOro paccesiHuss B obGnakax

[Mpurapun C.M. (sergeim.prigarin@gmail.com
Hnemumym evruuciumenvrou mamemamuxu u mamemamuueckou eeogpusuxu CO PAH, np. axademuxa
Jlaspenmvesa 6, 63009Wosocubupck, Poccus

Monte Carlo simulation of multiply scattered LIDAR returns from clouds

Prigarin S.M. (sergeim.prigarin@gmail.cpm
Institute of Computational Mathematics and MathaoziGeophysics SB RAS, av. Ak. Lavrentjeva 6, 8300
Novosibirsk, Russia

Jlupapnoe 3oHmupoBaHWE sBNsSETCS J(PGEKTUBHBIM  CPEICTBOM JUISL  MCCIEAOBAHUS
ONTHYECKUX ¥ MHUKPOPU3MUECKHX CBOWCTB paccenBaronux cpen. CyIiecTBEHHBIH WHTEpeEC
MPEJICTABIISIET PEUICHHE COOTBETCTBYIOIIUX NPSIMBIX M OOpAaTHBIX MaTeMaTHYecKuX 3amad. B
JOKJIaJIe pacCMaTPUBAETCS MPOrPaMMHOE MaTeMaTH4ecKoe oOecIiedeHne, MPeCTaBlIeHHOE Ha BeO-
crpanuiie aBtopa [http://osmf.sscc.ru/~smp]u npenHa3HaueHHOE JUISI  MOJCIMPOBAHUS
pacnpoCTpaHeHUs JIWJAAPHBIX UMITYJILCOB B IUIOCKOM clioe (MM KPYrOBOM HMJIMHAPE) C y4ETOM
MHOTOKPaTHOT'O PACCEsTHUS.

[IporpammHOEe oOecrieueHUE TO3BOJIIET  HCCIEIOBATh  MPOIECCHI  PACIIPOCTPAHEHHUS
UMITYJTbCOB MOHOCTATHUYECKUX M OUCTATHMUYECKUX JUAAPOB ISl PA3IUYHBIX MOJENICH ONMTUYECKUX
Cpel W 30HIUPYIONMX CHUTHAIOB. B OCHOBE MOIENMPYIONIMX aJTOPUTMOB JIGKHT MeTox MoHTe-
Kapno, uto sBisieTcst onHUM U3 Hanboyiee YHUBEPCAIBHBIX MOIXOJO0B IS UMHUTAIMH MPOIECCOB
MepeHoca M3IIyYeHHsI U PACIpPOCTPAHCHHS JIa3epHBIX HUMITYJIBCOB. 3aBUCUMOCTh MHTEHCHBHOCTH
JUAAPHOTO CHTHATA OT BPEMEHHU BBIYHCISETCS C TOMOIIBIO «IOKAJIBHOU OleHKu». Pazpaborana
TaK)Ke BEpPCHs MPOTPaMMBI, MO3BOJISIONIAS MOACIMPOBATH MPOCTPAHCTBEHHO-BPEMEHHOW CHUTHANT
IUIE TIAPOKOYTOJIBHOTO JAapa. B kadecTBe TPUMEPOB MPHUBOIATCS PE3YIbTAaThl HECKOJIBKUX
BBIYHUCITUTENBHBIX SKCIIEPUMEHTOB, CBS3aHHBIX C 30HAUPOBAHHEM aTMOC(EpHON 00Ja4HOCTH
Ha3eMHBIMU 1 KOCMHYECKUMH JIHIAPaMHU.

Pabota BeimonHeHa pu GruHancoBoi moagepskke PODU (09-05-00963).
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ALVL 1.0: An advanced line-by-line radiative t ransfer model for the
retrieval of atmospheric constituents from sat ellite and ground-based
measurements

Kochenova Svetlana (svetlana.kochenova@aeronohi®bdvaziere Martine, Vandaele Ann

Carine, Kerzenmacher Tobias, Letocart Vincent, Ksildolas, and Willame Yannick
Belgian Institute for Space Aeronomy (BIRA-IASBjyv8nue Circulaire, Uccle 1180, Belgium

ALVL is a combination of five scientific codes, naly, ASIMUT, LIDORT, VLIDORT,
SPHER and T-MATRIX, each of which handles a spe@#t of physics-related tasks. ASIMUT is
a high-resolution line-by-line radiative transf&T() code developed at BIRA-IASB for performing
simplified RT tasks by accounting for gaseous gtsmm, thermal emissions and solar reflection
from the surface. ASIMUT keeps the governing rohe the ALVL package by controlling
input/output, calculating physical parameters sagloptical depths related to molecular absorption,
modelling instrument convolution/apodisation, dtcalso contains an optimal estimation method
(OEM) based on the analytical determination of bauts for the retrieval of concentrations of
different atmospheric constituents. LIDORT (scalaw, polarization) and VLIDORT (vectorized,
with polarization) are advanced linearized RT codethe form of subroutine packages developed
and distributed by R. Spurr, RT Solutions, CamleijdglA, USA. Their main tasks are to solve
atmospheric RT problems of various degrees of cexifyl and to generate fields of analytic
derivatives of radiances (Jacobians) with respeetttnospheric and surface variables. SPHER and
T-MATRIX are two aerosol/ice cloud processing cottescalculating aerosol/ice cloud parameters
which are usually required as inputs in RT algoni$h e.g., optical depth, single scattering albedo,
and scattering matrix expansion coefficients. Thaye been developed and distributed by M.
Mishchenko, NASA GISS, New York, USA. SPHER is mded for modelling polydisperse
homogeneous spherical particles, while T-MATRIX Ideaith non-spherical particles (e.g., dust
particles, ice clouds). Graphical presentationhef tesults is possible with the help of MATLAB
functions incorporated in ASIMUT.

As such, the ALVL package has large scientific pt&d and can be used to:

— model the propagation of UV-visible-IR radiatiorotiyh a coupled atmosphere-surface

system for a large range of atmospheric, speatciggometrical conditions;

— exploit the synergy that exists between differastriuments, including ground and space-
based sensors (e.g., high-resolution Fourier-teams{FTIR) spectrometers);

— retrieve the concentrations of gases and aerosatlmud properties through the use of
Jacobians and OEM.

The presentation will include a comparison betwaeNL and another forward and inverse

radiative transfer code, and several example agpies of ALVL, namely:

— simulation of ground-based FTIR measurements dellen Reunion Island in August
2010;

- retrieval of Q and HO profiles, volcanic ash aerosol and ice cloud Hay@centrations
from IASI (Infrared Atmospheric Sounding Interferetar) data collected over the
Eyjafjallajokull volcano, Iceland, in April 2010;

— simulation of SPICAM (Spectroscopic Investigatiori the Characteristics of the
Atmosphere of Mars) measurements on Mars under -eedather and dust storm
conditions.
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ConocraBneHne mogenenm KOHTMHYYyMa, UCMNOSb3yeMbIX ANA pacyeTta
NOTOKOB M3NYy4YeHUA B OKHe MNpo3payvyHoOcTM aTtmocdepbl 3eMnu 8-12 MKM

®dupcon K.M.! (fkm.volsu@mail.r), Yecnoxosa T.FO.2, Bob6por E.B.

1Boncoepadckuii cocyoapcmeennbiil yHusepcumem, Ynusepcumemckui np. 100, 40006Boreoepad, Poccus
3Uncmumym onmuxu ammocghepwr um. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomck, Poccus

B noxnane mpoBoAMTCS aHAIM3 MOJENEH KOHTMHYYMa, MCIOJIb3YEMbBIX B 3aJadax IepeHoca
U3ITy4eHUs B OKHE MPO3padyHOCTH aTMOochepbl 8—12 MKM, U OMUCHIBAIOTCS PE3yIbTAThl YHCICHHOTO
MOJEJIMPOBAHUS HUCXOJSIIUX MOTOKOB TEIUIOBOrO u3nyuyeHus. [Ipemnaraercs cxema BO3MOMKHOTO
HATYpHOTO DJKCIEPUMEHTa IS YTOYHEHUS MOJEeNed KOHTHHYaJIbHOTrO Tmoriomenus. [
MOJICIIMPOBAaHUS TOTOKOB PaJMallMU IIUPOKO HCHOJIb3yeTcss sMnupuyeckas monens MTCKD.
JlaHHasi MO/IENIb TTOCTOSTHHO COBEPIIICHCTBYETCS Ha OCHOBE JAOOPATOPHBIX M HATYPHBIX JTaHHBIX.
Tak, wampumep, omna u3 ee Bepcuii CKD2.4 BepuduuumpoBamack Ha OCHOBE HaTYPHBIX
HAOJIIOCHNH HHUCXOSIINX IOTOKOB H3Iy4deHHs B OkHe 8-12MmkMm [1] M J0OCTaTOYHO HEMIOXO
ONMCBHIBAJIA PE3yJbTaThl HATYpHBIX H3MepeHUH. bonee mo3nHME BepcUUM OTOM  MOJENIH
KOPPEKTUPOBAINCh, HA OCHOBE HAOMIONEHWNH B MHKPO-OKHAX IMPO3PAavyHOCTH 6.3MKM U
BpallaTeIbHON Mojoce mapoB Boabl. OHAKO BCE 3TU BEPCUM Ui OKHAa 8—12 MKM MpaKTHYECKU HE
MEHSUIHCh J0 TOSBICHUS HOBBIX JaOOPAaTOPHBIX M3MEPEHUN KOHTHHYAIbHOTO MOTJIOUICHUS MPH
temmeparypax, mnpepbimmaronmx 311K [2]. Tlocmeanss Bepcust srtoit momenmn MTCD2.5
CKOPPEKTUPOBaHA C YYETOM 3TUX JAHHBIX.
Hamr ananu3 mokasai, 4To 3Ta HOBas BEPCUS HE TAPAHTUPYET MOBBIIICHUS KauyeCTBa PacyeTOB
HUCXOJSIIMX TOTOKOB pamuanuu. Kak mpaBwio, nns omucaHus Kod(hduUIlMeHTa TMOTJIONICHHUS Ha
3aJJaHHOM JJIMHE BOJIHBI 3amafoT Tpu mapamerpa: Ts, Cs, G (Ts — mapamerp, ompemensiomii
TEMIIEPATYPHYIO 3aBUCUMOCTh KOI(PQOUIMEHTa KOHTHHYAIBHOTO TOTJIOIIEHUS B  CiIydae
camoymupenusi, Cs, Cf — kod(pPUIIMEHTH TOTJIOMEHUs] TP HOPMAJBHBIX YCJIOBHSX B Cllydae
caMoyIIupeHus U ymmpenus Bo3ayxoMm). Koaddumment Cs onpeneneH ¢ ITOCTATOYHO XOpOIIEH
TOYHOCTBIO TIpH Temmeparypax mnpesbimaronmx 296K, a C; gaer 3aMeTHBIN BKJIAJ JIMIIb MPU
HU3KHUX TEMIlepaTypax W B HACTOAIIEE BpPEMs OIPEIEICH TOJbKO IO TMOPSIAKY BEIUYHUHBI.
[IpuymHO¥ 3TOTO SIBASETCS MAIOCTh KOA(D(HUIIMEHTOB IMOTJIONICHUS TPHU HU3KHUX TEMIIEpaTypax.
CornacHo JnaHHBIM paOoThl [3] comocTaBlieHHE W3MEPEHHBIX M PACCYMTAHHBIX TOTOKOB
HUCXOJIAIIET0 M3IYYCHHS C Pa3IMYHBIMU MOJCIIAMU KOHTHHYyMa (ko3¢ duruentsl Cr pa3indainch
Ha TIOPSJIOK) HE TIO3BOJIMJIO OOHApYKUTh pacxokiacHue. OJHAKO pe3yabTaThl HAIIETO
MOJICITUPOBaHUS [4] MOKa3BIBAIOT, UTO JJIS PsIIa METEOPOIIOTHIECKHUX YCIOBUH pa3dpoc pacueTHBIX
3HAYEHUM HUCXOMAIIMX MOTOKOB JJI TaKUX MOJICNIEH MOXXET JOCTUTaTh 3aMETHBIX BeMM4MH. Ham
TaKKe yJIajaoch MOKa3aTh, YTO Pa3IMYHBIM HaOopom mapameTpoB Ts, Cs, G BO3MOXKHO MOJTYYUTH
Onmu3kue 3HaueHUs KOI(PPUIMEHTOB KOHTHHYAJIBHOTO TOIJIOMICHUS MJIsS IIIHPOKOTO JHara3oHa
METEOPOJOTUUYECKUX YCIOBUH, peanu3yronmxcs B armocdepe 3emum. Ocobo ciaemayer oOpaTuTh
BHMMaHUE Ha TO, YTO B A3TOM CJy4yae MpPU YMEHBIICHHHM MapameTpa s HaM MPUXOJUIIOCH
yBenuuuBath mapamerp C;. Ha ocHOBe pe3ynbTaToB YMCIECHHOTO MOJCIMPOBAHUS HAMU OBbLIN
MMOCTPOCHBI PErPECCHOHHBIE 3aBUCUMOCTH HUCXOJSAIINX MOTOKOB OT OOIIEro CoJEep>KaHus MapoB
BOABI B arMmocepe 3emiin M TOKa3aHO, YTO MOTOKH MOTYT OBITh YYBCTBUTEIBHBI K DPa3HBIM
3HaYeHusM K03 Puuumenton C.
PaboTa BhImoONHEHa npu (UHAHCOBOH MOANEpkKe rocynapcTBeHHOro konrpakra @I "Hayunsle u
Hay4YHO-TICIaroruueckue Kaapbl HHHOBaIMoHHOM Poccuu” Ne 02.740.11.5198 rpantoB PODU Ne 11-07-
00660,Ne11-05-97044p moBomKkbe_a.
1. Mlawer E.J., Clough S.A., Brown P.D., Tobin DR®cent Developments in the Water Vapor Continuum.
Proc. of the ninth Atmospheric Radiation Measuren@RM) Science Team Meetjri§an Antonio, Texas,
1999, 503-511.

2. Baranov Yu.l., Lafferty W.J., Ma Q., TippingHR.Water-vapor continuum absorption in the 800—1&%0
spectral region at temperatures from 311 to 363Q¢SRT 2008,109, 2291-2302.

3. Tjemkes S.A., Patterson T., at all. The ISSW\&-by-line inter-comparison experimeadaurnal of
Quantitative Spectroscopy & Radiative Trans003,77, 433-453

4. ®upcos K.M., Uecrokosa T.1O. UyBcTBUTEIHHOCTS HUCXOASIINX [UTAHHOBOJIHOBBIX TTIOTOKOB PaTHAIH K
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BnusiHne ¢opMbl KOHTYpa NepeKkpbIBalWMUXCA FIMHUM NOrMOLEeHUA MeTaHa
Ha TOYHOCTb OMMUCAHMUA 3IKCNEepPUMEHTaNbHbIX CMEKTPOB MOrnoweHust B
AnanasoHe aTMocdepHbIX AaBMEeHUN YLIUPSIOLWMUX ra3oB

Yecunokosa T.10. (ches@iao.ry Kanuranos B.A., IIporacesuu A.E., Ocunos K.IO.,

[Tonomapes }O0.H., Boponuna 10.B.
Hucmumym onmuxu ammocgepot um. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomck, Poccus

Ob6miee conepkaHue MeTaHa B aTMocdepe MOXKET OBITh OINPEACIICHO W3 aTMOCQEPHBIX
M3MEPEHUH COJHEYHOro u3NydyeHuss B auamnasoHe 1.63-1.67mxm. TouHocTh ompeneneHus
KOHIEHTPAllMM METaHa B 3HAYUTENbHOM CTENEeHHM 3aBUCUT OT HCXOAHON CIEKTPOCKOIMUYECKOM
nH(OpMAILINY, HCIIONB3YyeMO MpH MOJETUPOBAHUHU CIIEKTPOB IMOTJIONMIEHUST MeTaHa. B pabote
paccMOTpeH BKJIAJ] HEONPEIAeNIEHHOCTH MapaMeTpOB JIMHUN TMOTJIOIIEHUs METaHa B COBPEMEHHBIX
0aHKaxX JaHHBIX B BBIYHCICHUE aTMOC(HEPHOTrO MPOIMYCKAHHs, a Takke HHTePPEpEeHIUS THHHMA
noriomenust CHg.

Ha ocHOBe nmabopaTopHBIX U3MEPEHHI CIIEKTPOB MOTJIOMEHUS METaHa Ha JUOJHOM JIa3ePHOM
JIBYXKAaHAJbHOM CIEKTPOMETpPE OINpeAeseHbl MapaMeTphbl MePeKPbIBAIOIINXCS JTUHUM MOTIOUICHUS
MynbTUIDIeToB RS R9Merana, yimmpeHHbIX a30TOM U HEOHOM TPH JABJICHUSX YITUPSIONIUX T'a30B
0.005-0.5arm. OGpaboTka crHekTpoB mpou3BoAmwiIach paszpadoranHod B MOA mnporpammoii
OJTHOBPEMEHHOI  MOATOHKHM  MOJENBbHOIO  CHEeKTpa K  OIKCIEPUMEHTAJbHBIM  CIEKTpam,
3apErHCTPUPOBAHHBIM TPU PA3THUYHBIX JaBICHUAX. [IporpaMMa HCHONB3YET CYIIECTBYIOIINE
MOJICIA KOHTYPOB crekTpanbHbiX JuHuN (Poiirra, Payrmana-CobGenbmana, PoseHkpanna) u
TUHEIHBIC 3aBUCUMOCTH MApaMETPOB KOHTYPOB CIEKTPAIBHBIX JTUHUN OT JaBJICHUM, MPU KOTOPHIX
peructpupyroTcsi cnekTpsl. [IpoBeneHo cpaBHEHHE MOMYyYEHHBIX MapaMeTPOB KOHTYPOB JIMHHMA
(uaTEeHCHUBHOCTEH, KOO DUIIMEHTOB CABHUTra, YIIUPECHUS U CY)KEHHS) C IUTEPATYPHBIMU JaHHBIMHU.

Pabora BeimonHeHa npu noanepkke nporpammel O®H PAH, mpoekr 3.9.4. fxcriepuMeHT) U rpaHTa
PODU Nel10-05-00764.

Influence of methane overlapping absorption lin es profile on an accuracy
of experimental absorption spectra modeling in a range of the atmospheric
pressures of broadening gases

Chesnokova T.Yu. (ches@iao.rkapitanov V.A., Protasevitch A.E., Osipov K.Yu.,
Ponomarev Yu.N., Voronina Yu.V.
V.E. Zuev Institute of Atmospheric Optics SB RASdAmician Zuev sq. 1, 634021 Tomsk, Russia

Methane total amount in the atmosphere can beevetlifrom the atmospheric measurements
of the solar radiation in the 1.6B67 um spectral region. An accuracy of the methane aunaton
retrieval depends strongly on initial spectroscapformation, used for methane absorption spectra
modelling. In the work a contribution of line parat@ars uncertainties in the modern spectroscopic
databanks to the atmospheric transmission caloul&iconsidered.

The overlapping absorption lines parameters ohtethane R5 and R9 multiplets, broadened
by N, and Ne at the broadening gases pressures of D@&tm, are determined from the
laboratory measurements by two channels diode Esmstrometer. The spectra are treated by the
developed in the IAO program of simultaneous fgtiof the model to the experimental spectra,
recorded at different pressures. The program usews/ik models of spectral line profiles (Voigt,
Rautian-Sobelman, Rosenkranz) and is based omte ldependence of line profile parameters on
the pressures at which the spectra are recordednmfarison of the new determined parameters of
line profiles (intensities, and coefficients of Adening, shifting and narrowing) with literaturdala
is carried out.

The work is supported by the program of RAS, priope8.4. (experiment) and RFBR grawt0-05-
00764a.
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Hdenonspusauma ynbTPakOpPOTKOro MMnynbca CBeTa B TOJICTbIX CIOSAX
pacceuBawowen cpeabl

Kysosnes A.1. (aikuzov@yandex.)uI'opoguuues E.E., Usnues C.B., Poroskun /1.b.
Hayuonanvnwiii uccnedosamensvcxuii sioepnuiii ynusepcumem <MHUDPH», Kawupckoe wi. 31, 11540 ockea,
Poccusa

Depolarization of ultrashort pulse of light i n thick slabs of a scattering
medium

Kuzovlev A.l., Gorodnichev E.E., Ivliev S.V., Rodaa D.B.
National Research Nuclear University "Moscow Erginng Physics Institute”, Kashirskoe shosse 35409
Moscow, Russia

HccnepoBano pacnpocTpaHEHUE yIBTPAKOPOTKOTO UMITYJIbCA MOJISPU30BAHHOIO CBETA Yepe3
ONTHYECKH TOJICTBIN CJIO paccenBaroIeii cpeibl ¢ KPYIMHOMACIITAOHBIMU (pa3Mep OOJIbIIIe THHBI
BOJIHBI) HEOJHOpPOJHOCTsMH. MHTepec K 9TOH mpobiemMe OOYCIOBICH BO3MOXKHOCTBIO
MCIOJIb30BaTh MOJIIPU3ALUIO Ui BBIACICHHUS PAaCIPOCTPAHAIOMIUXCS MO MOYTH MPSIMOIUHEHHBIM
TPACKTOPHUSAM JUAMPYIOMUX (DOTOHOB, KOTOpHIC MPUMEHSIOTCS HA TMPAKTUKE I TOTYYCHHS
n300paxkeHus: 00BEKTOB WM HEOAHOPOJHOCTEN BHYTpHU cpenibl. COTrJacHO JaHHBIM SKCIIEPUMEHTOB
[1, 2], mpomenmwii CBET COXpaHSET TEPBOHAYAIBHYIO TOJSIPU3ANUI0 B TEUCHHE MAJIOTO
BPEMEHHOI'0 MHTEpBAJIa TIOCIIe MPUX0/1a 0AUTMCTUUECKONW COCTaBIISAIONICH. B ToncToM ciioe MyTHO#M
cpenbl (BOOHOM CyclieH3udW MUKpocdep JaTekca) ACTOoJiApu3alysl JUHEWHO TMOJISPU30BaHHBIX
HMMITYJIbCOB MPOUCXOUT B TeueHue nepBhix 100mukocekyHI.

B Hactosimielr paGore B NpUOMMKEHUH OCHOBHBIX MOJISIPU3ALMOHHBIX MOJ pa3paboTaH
TEOPETUYECKUI TMOJXOJ, MO3BOJISIIOIIMKA paccuuTaTh BPEMEHHOM Npoduib HHTEHCUBHOCTH
MOJIAPU30BAHHBIX COCTABJISIONIMX W CTENEHb TOJSPH3AIMH B YIBTPAKOPOTKOM CBETOBOM
uMmIyibce. B Moaenu pasieeBCKOi MaTPHIIBI pACCESTHUS CO CTCIIEHHOM HHAMKATPUCOM (Thra XeHbu-
['puHCTEliHA) TMOJYyYCHBI MPOCTHIC AHATUTHYCCKHE BBIPAXKCHUS [UIS 3aBUCHMOCTH CTCIICHU
noyispu3aluu  OT  3ama3fbiBaHusg. [loka3aHo, 4YTto (OTOHBI, pacHpOCTpaHAIOIIKMECS IO
MPSIMOJIUHEHHBIM TPACKTOPHSAM, HE IENONApU3yIoTcs. [lonspusaus 3aTyxaeT mo Mepe YBeTUICHUS
Pa3HOCTH MEXIY TMPOWICHHBIM MYyTEeM M TIYOMHOW. B TONCTBIX COSIX pacceuBarolieil cpembl
CTCTICHh JTUHEHHOW TOJNSPHU3aIMM HE 3aBHUCHT OT TOJIIMHBI 00paslla M 3aTyXaeT Ha BpEMEHax
MOpsIIKa TPAHCTIOPTHOTO BPEMEHU CBOOOTHOTO Mpobera. DTOT pe3yibTaT OOBSICHSET JaHHBIE
skcnepumMenToB [1, 2]. [{upkynsipHas mojspusanus B cpelax ¢ KPYHHBIMH HEOJHOPOIHOCTSIMU
3aTyxaeT MeJJIeHHee — Ha MaclTabe Mopsaka BpeMeHH MmpolOera Mexay JenoIIpU3YIOIIMMHU
CTONKHOBeHUsIMU. [lpenckasanHast s 3aTyXaHds JIMHEHHOW TMOJSpU3alMd YHUBEpCalbHAs

3aBHCHUMOCTH TOATBEPIKIAECTCS CPABHCHHEM C PE3yIbTaTaMHU YHUCIIEHHOTO MOJenupoBanus [3, 4].

1. Horinaka H., K. Hashimoto, K. Wada, Y. Cho. axtion of quasi-straightforward-propagating phaton
from diffused light transmitting through a scattgyimedium by polarization modulati@ptics Letters
1995,20, 150+1503.

2. Demos S.G., R.R. Alfano. Temporal gating inhfygscattering media by the degree of optical po&ion
Optics Letters1996,21, 161-163

3. Bruscaglioni P., G. Zaccanti, Q. Wei. Transmisof a pulsed polarized light beam through thigtbid
media: numerical resul&pplied Optics1993,32, 6142-6150.

4. Ishimaru A., S. Jaruwatanadilok, Y. Kuga. Piaked pulse waves in random duscrete scattékppdied
Optics 2001,40, 5495-5502.
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Radiative transfer through terrestrial atmosphe re and ocean: modeling
with  SCIATRAN

Rozanov V. (Vladimir.Rozanov@iup.physik.uni-breng),. Rozanov A., Kokhanovsky A.,
Burrows J.P.

Institute of Environmental Physics/Institute of RérSensing (iup/ife), University of Bremen, P.6x B30440,
D-28334, Bremen, Germany

The SCIATRAN 3.1 package is a result of further e@lepment of the SCIATRAN 2.X
software family which, similar to previous versiorcomprises a radiative transfer model and a
retrieval block. After an implementation of the tacradiative transfer model in SCIATRAN 3.0
the spectral range covered by the model has betnded into the thermal infrared spectral
ranging to approximately 40 micrometers. Anothejamanprovement has been done accounting
for the underlying surface effects. Among otherspphisticated representation of the water surface
with a bidirectional reflection distribution funoti (BRDF) has been implemented accounting for
the Fresnel reflection of the polarized light arat the effect of foam. A newly developed
representation for a snow surface allows radiatfiaasfer calculations to be performed within an
unpolluted or soiled snow layer. Furthermore, a raproach has been implemented allowing
radiative transfer calculations to be performeddaaoupled ocean-atmosphere system. This means
that, the underlying ocean is not considered aaraly reflecting surface any more. Instead, full
radiative transfer calculations are performed witthe water allowing the user to simulate the
radiance within both the atmosphere and the ocean.

Similar to previous versions, the simulations canperformed for any viewing geometry
typical for atmospheric observations in the UV-WHR spectral range (nadir, limb, off-axis, etc.)
as well as for any observer location within or algshe Earth’s atmosphere including underwater
observations. Similar to the precursor version, tlev model is freely available for non-
commercial use via the web page of the UniversityBcemen. In this presentation a short
description of the software package, especiallthefnew features of the radiative transfer model is
given, including remarks on the availability foretlscientific community. Furthermore, some
examples of the model applications are shown.

Tekywas Bepcusa nonuHemHon mopenu FLBLM-2011
(Fast Line-By-Line Model)

®omun B.A." (b.fomin@mail.r), dananeesa B.A.* (victory@phystech.edu
1U6HmpaﬂbHa}Z asponozuueckas obcepeamopus, Ilepgomaiickas 3, 14170Q orconpyonwiii, Mock. 0611, Poccus
“Mockosckui @usuxo-mexnuueckuu uncmumym, Huncmumymcxuii 9, Jonzonpyonuwiii, Mock. 061., Poccus

IIpu pazpaborke tekymed Bepcun FLBLM yuurthiBamach TeHIEHIMS NPUMEHEHUS B
KOCMHYECKUX MCCIICAOBAHUAX 3eMJIH U TUIAHET CIIEKTPOMETPOB C BRICOKHM Pa3peIIeHuEM — BILIOTh
10 ~ 0.10.01 o1, a Taxke yenoxHeHne MeTo0B H3MepeHHit. Tak ¢ TOMOIIBIO AMOHCKOro dypbe-
cnektpomerpa FTS-TANSO, ycranoBnennoro Ha crnytHuke GOSAT (Inonus), mpoBoasTcs
W3MEPEHUs MOJISIPU3ALNU COJTHEYHOTO M3IYYCHHUsT OTPaKEHHOTO OT arMoc(epsl U MOBEPXHOCTH B
CTIeKTPaIbHBIX KaHATaxX mupHHoil ~ 0.3 a1

K mnacrosmemy momenty FLBLM mpeacraBnsier coboit HabOp NpOrpaMHBIX MOIYJIEH,
MO3BOJISIOMIMX PACCUUTHIBATh TMOTOKHM M HMHTEHCHBHOCTH aTMOC(HEPHOM paauanmuu ¢ y4ETOM:
1) HIITP-a3¢dexToB; 2)3ddekra nnrepBeniuu auauii CO, (Mogenr Aptmana u ap., @paHius; u
TonkoBa-®ununmnoa, Poccus); 3) nonspu3annoHHBIX 3PPEKTOB U JIp.

B nmoxmame Oyner mpeicraBieHa Kak camMa MOJIENb, TaK U PacCMOTpeHa e€ BaIMIANUs C
noMoIneio HemaBHUX B3ammocpaBHeHuit komoB CIRC (http://circ.gsfc.nasa.goviy CCMVAL
(www.env.leeds.ac.uk./~piers/ccmvalrad.shtml).

Pab6ora mognepkana rpantamu PODU (11-01-00023x 09-01-00071).
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Current version of the Fast Line-By-Line Mode | (FLBLM-2011)

Fomin Borig (b.fomin@mail.r), Falaleeva Victoria(victory@phystech.edu
Central Aerological Observatory, Pervomajskaja 8tr141700 Dolgoprudny Moscow Region, Russia
“Moscow Institute of Physics and Technology, Instijiper. 9, Dolgoprudny Moscow Region, Russia

High-resolution trend of spectroscopy in spaceaeseof the Earth and other planets (up to
about 0.1-0.01 cm-1) as well as the complicatiorth&f measurement methods were taken into
account while developing the current version of EMB Measurements of polarization of solar
radiation reflected from the atmosphere and surifatiee bands of width about 0.3 cm-1 are carried
out with the help of Japanese Fourier spectrontel&-TANSO, installed on the satellite GOSAT
(Japan). Now FLBLM is a set of software moduleseatd calculate fluxes and intensities of
atmospheric radiation in terms of: 1) non-LTE ef$e@) Line-Coupling effect of C{O(models by
Hartmann et al. (France) and Tonkov-Filippov (Rajpsi3) Polarization effects etc.

In the report we will present both the model itsaifd its validation by the recent code
intercomparisons CIRC (http://circ.gsfc.nasa.gov) nd a CCMVAL
(www.env.leeds.ac.uk./~piers/ccmvalrad.shtml).

This work was supported by RFBR grants (11-01-00821 09-01-00071).

AHanuTuyeckaa npubnuxeHHas MeToOuKa ANA OLEHOK napameTpoB
paccessHHOro NonsiPM30BaHHOrO M3Ny4YeHUs B pereeBCKon aTtmocdepe

Yaiikosckas JI.U. (Lch@light.basnet.hy
Hucmumym @usuxu um. b.1M. Cmenanosa HAHB, np. Hezasucumocmu 68, 22007 Munck, bernopyccus

JInst mpuKIamHBIX TPOOJIEM, CBSI3aHHBIX C ITIEPEHOCOM KOPOTKOBOJHOBOTO H3JIyYCHHS B
atMocepe, TakMX KaK MOHHTOPUHT aTMOC(EepHOro a’po3osis Ha 0a3e  Ha3eMHBIX
CTIEKTPOPOTOMETPOB MM OOBEANHEHHBIMU CHEKTPO(OTOMETPUUECKIMHI U JIUJIAPHBIMU METO/IaMH,
OLIEHKU YpOBHsSI mpu3zeMHoro Y®-u3iaydeHus, ompeaeieHue OOIIero coaep)kaHusi 030Ha U Jp.,
MOTYT OBITh TPUMEHEHBI NPHOIMKEHHBIC TOAXOABI M aJITOPUTMBI, KOTOPHIE BKJIIOYAIOT Kak
COCTaBHYI0 YacTh pacyeT »JHEPreTUYeCKHX U TMOJSPU3AIUOHHBIX IapaMeTpPoOB HU3IYYCHHUS
MHOTOKPAaTHO pAacCeSTHHOTO B cJoe arMocepbl C MOJNEKYIsIpHBIM paccestHueM. Cioil ¢
MOJICKYJISIPHBIM PAcCesHHEM B 3THX IOAXO0JaX HCIHOJB3YETCsl B KauyeCTBE YIPOILEHHONW MOJENH
BEpXHEH YacTH peanbHOU aTMochephl.

Perienust v 1aHHBIC YUCICHHBIX PAcYeTOB, ONPEIEISIONINE MOISIPU30BAHHBIEC CBETOBBIC MOJIS
B CJIO€ C paccessHueM Panest C moacTuiiaromeil moBepxXHOCThI0, N3BEeCTHBI. OHM OMMCAaHBI BO MHOTHX
paborax (maumHast ¢ pabor C.Yannmpacekapa [1], Koyncona, /Ipitea u Cekepsr [2]). Onnako, B
OOJIBIIMHCTBE CBOEM 3TH PE3YJIbTAThl OBLIM IOIYYSHBI IPU PACCMOTPEHHH OCBEICHUS T'PAaHHIBI
CIIOSI HETOJIIPU30BaHHBIM CBETOM. [IpM pelieHnu KOMIUIEKCHBIX aTMOC(HEpHBIX 3agad MOTYT
BCTpEUaThCsl CUTYyallMH, KOTJa TNajarollee Ha TPaHUIly CJIOS M3IydeHHE HE SBISIETCS
HETIOJIIPU30BAHHBIM (HAIIPUMED, €CITM CBETOBOM MCTOYHMK M3JTydYaeT MOJIIPU30BAaHHBIA CBET WIIU/H
paccMaTpuBaeTCs ONTHYECKOE B3aMMOJCHCTBHE CIIOS C JAPYTMMH aTMOC(EpPHBIMU CIIOSAMH HIIH
MOBEPXHOCTHI0). [t 3THX 3a7au HYXXHBI METOJIUKH orpenencHus 4x4 marpuisl ['puHa npodieMsr
MepeHoca, IpuYeM, BXKHBI HE TOJIBKO YHCIICHHBIC aJlTOPUTMBI pacdeTa MaTpUIlbl, HO M PEUICHUs,
3allMCaHHble B MPHUOMIKEHHON aHaIUTHYecKo Qopme, KoTopble yAOOHBI MJIsi OLEHOK U
(hU3UIECKOTO PACCMOTPEHUS.

B nanHo#i paboTe npeanaraeTcs NpuOIMKEHHOE aHATUTUYECKOE pelieHne Uit 4x4 MaTpHLIbl
I'pura mpoOnemMbl paccestHHs MOJSPU30BAHHOTO M3IYYCHHS CJIOEM CpEIObl C  PIJIEEBCKUM
paccessHUEM M TPOU3BOJIBHBIM MOTJIOIIEHNEM MPH OCBEIICHUH €r0 TPaHHIIbl 0ECKOHEYHO IIMPOKUM
CBETOBBIM ITYyYKOM. AHamUTH4ecKas (opMma pemieHHs BechbMa ymoOHa JUIsl CO3MaHUsl OBICTPO-
pacyeTHBIX MOJYJICH B aNTrOpUTMax peIleHN KOMIUJIEKCHBIX 3a/1a4. PenieHre BpIBEICHO HAa OCHOBE
BEKTOPHOM TEOPHH IEepPEeHOCa MPH NCTIOIB30BaHNH PA3JIOKEHHS JIEMEHTOB MaTPHUIb! ['prHa B psiIbI
[0 a3UMYTaJbHBIM TapMoOHUKaM. [t onpeneneHust K03()(HUIMEHTOB pas3IoXKeHUs ObLI MPUMEHEH
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METOJ, SIBJISIOLINICS 00001eHneM MPUOIMKEHHOTO PeILICHHsI «CKaJISIPHOM aTMOc(epHOi 3a1aun»,
onucanHoro B MoHorpadusx Cobosesa B.B. [3, 4]. Do npubmKkeHHOE pPEIICHHE CTPOUTCS ITyTeM
MOJICTAHOBKU MPUOIIKEHUST DIJMHITOHA B YpaBHEHHE MEPEHOCa C allPOKCUMHUPOBAHHBIM SAPOM
Y TIPOBEACHUS CIICAYIONIECH UTEepaIliy PEIICHHS ypaBHeHH. Pa3BuToe B JaHHOU paboTe 0000IIeHNe
METO/a BKJIIOYAET MPUOIMKEHUE IS OJSPU3ALMOHHBIX XapaKTePUCTUK U3Ty4YEHUs], aHaJOTHYHOE
NPUOIMKCHNI0 DJIMHTTOHA ISl TUIOTHOCTH ¥ MTOTOKA M3JIyYEHHsI, U TIOCTPOCHHBIC Ha €ro OCHOBE
peLIeHHs], OTIPEeIENIIONINE YIIOBbIE paclpeIe/ieHUs 3JIEMEHTOB MaTpuIlsl I puHa.

B pabGore mnpuBOATCS pe3ynbTaThl PAcYCTOB MO AHAIMTUYECKOH METOAMKE YTIIOBBIX
pacripesieieHuil AJIEMEHTOB MaTPUIIbl JUIsl MOJIEKYJISIpHOW atMocdepsl ¢ nuddy3HO oTpakaromen
MOBEPXHOCTBHIO M PE3YJbTAThl CPABHEHHSI C IaHHBIMH, TIOJTYYCHHBIMU HA OCHOBE METOJIa YIBOCHHS.
[TpoBomuTCs 0OCY)XKIEHHE CBOWCTB MHOTOKPAaTHOTO PACCESIHHUS MOJIIPU30BAHHOTO H3IYYCHHUS B
MOJICKYJISIpHOW aTtMmocdepe, Tae oTMmedaercs, 4To KodDOUIMEHT paccessHusl Ui TUPKYISIPHO
MOJISIPU30BAaHHOTO M3JIYYEHHUS B CpEle C PIIEEBCKUM pACCESTHHEM HECKOJIBKO MEHbIIE, YeM IS

JIMHEITHO TOJISIPU30BAHHOTO.
1. Yangpacekap C. Ilepenoc nyuucmoti snepeuu. M.: I, 1953, 43%.
2. Coulson K.L., Dave J.V., SekeraTlables related to radiation emerging from a plamgtatmosphere with
Rayleigh scatteringBerkley-Los-Angelos: University of California B 1960.
3. Cob6ones B.B. Ilepenoc yuncroii sHeprun B atMmocdepax 38e3a u mraneT. M.: TUTTJI, 1956, 39Lk.
4. Cob6ones B.B. Paccesnue ceema 6 ammocgepax nianem. M.. «Hayka», 1972, 33%.

Analytical approximate technique to evaluate p  arameters of scattered
polarized radiation in Rayleigh atmosphere

Chaikovskaya L.I. (Lch@light.basnet)oy
Institute of Physics, NANB, ave. Nezavisimosty288072 Minsk, Belarus

For applied problems concerned with the transferadfation (in the UV and Visible) in the
atmosphere, such as the monitoring of atmospherigsals on the base of spectrophotometers or
by united spectrophotometric and lidar methodsmedions of the UV radiation level in the surface
layer, determination of total ozone and some oftegwproximate techniques and algorithms which
involve computation of energy and polarization paeters of multiple- scattered radiation in the
molecular layer of atmosphere can be applied. Thkeenlar layer of atmosphere here presents a
simplified model of the upper part of the real asploere.

In this work an approximate analytical solution idigfy the 4x4 Green’s matrix of the
problem of polarized radiation transfer in a medilayer with Rayleigh scattering and arbitrary
absorption with infinitely wide incident light bears suggested. Analytical form of the solution
provides convenience of creation on its base afilagomputing modules in algorithms of solving
complex tasks. The solution has deduced on the dathe vector transfer theory with using the
azimuth Fourier expansion and expansion in the a#mned spherical functions. The extension of
the scalar approximate technique described in theographs by V.V. Sobolev [1, 2] to the vector
equations has been made.

In the work, results of computations by the devetb@nalytical technique of the angular
patterns of Green’s matrix elements and resultsoofiparison of the developed technique with
computations on the base of the doubling methodshoevn. Features of multiple scattering of

linearly and circularly polarized radiation in tRayleigh atmosphere are discussed.
1. Sobolev VVA Treatise of Radiative Transf@hapter 10). D van Nostrand, New York, 1963.
2. Sobolev VVLight Scattering in Planetary Atmosphef&hapter 8). Pergamon Press, Oxford, 1975.
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YucneHHoe uccrnegoBaHue BIIUSIHUSA HeO,D,HOpOAHOCTeﬁ CHEXHOM
NMOBEPXHOCTU HA APKOCTb OTPaXxXeHHOro CoJyiHe4YHOoro cBpeTa

Huxonaesa O.B.} (nika@kiam.r), Koxanosckuii A.A.>2
lHHcmumym npuxnaorou mamemamuxu um. M.B.Kenoviuwa PAH, Muycckas na. 4, 12504 Mocxkea, Poccus.
?Institute of Environmental Physics, University oéBen, O. Hahn Allee 1, D-28334 Bremen, Germany

Numerical research of the influence of the sn  ow surface roughness on
the brightness of reflected solar light

Nikolaeva O.V* (nika@kiam.ri, Kokhanovsky A.A%
Keldysh Institute of Applied Mathematics RAS, Miaga sq. 4, 125047 Moscow, Russia
?|nstitute of Environmental Physics, University oéBen, O. Hahn Allee 1, D-28334 Bremen, Germany

PaccmaTpuBaercs 3amada 00 OTpak€HHWH COJIHEYHOTO CBETa OT HEOJHOPOJHOW CHEXHOU
MOBEPXHOCTH W BO3HHUKAIOIINE TP STOM B OTPAKEHHOW SPKOCTH MUHHUMYMBI U MaKCUMYMBI. Butn
HUCCICA0OBaHbl HCOAHOPOIHOCTU TPECX BHUIOB. OUINHAPHUYCCKAsA sAMa 6GCKOH€‘{HOI>'I I‘J'IY6I/IHI>I,
pSIMOYTOJIbHAS KaHaBa OCCKOHEUHOM MPOTSHKEHHOCTH M TIPSMOJIMHEHHAS rpaHuIia cHer/Mope.

MOI[CJII/IpOBaHI/Ie BBIITIOJIHCHO C€ IMOMOLIBKO CCTOYHOTO MCETOAA HAUCKPCTHBIX OpAWHAT
(mporpamma Panyra-6) Ha mapamienbHbIX KoMmbioTepax B 2D u 3D npocTtpaHcTBEHHBIX 00J1aCTSX.
Wuaukatpuchl paccessHusl ObUIM MOJIyYeHBbl C UCTIOIb30BAHUEM METOJIOB T€OMETPHUYECKONW ONMTHUKH
IUTSL JIEASTHBIX KPUCTAJUIOB M TeOpHH Mu Jiisi chepruecKuX a’po30JIbHBIX YacTHUIl, COOTBETCTBEHHO
M YYTEHBl B pacueTax TOYHO, 0e3 MpUBICUEHHS YIMPOIIAONMX anmpokcumanuid. Bepuduxanms
MOJTyYCHHBIX PE3yJIbTaTOB ObLJIa BHITIOJHEHA CPaBHEHHEM C Pe3y/IbTaTaMH PacueTOB OJTHOMEPHBIX
3a/lad B PACIOJIOXKEHHBIX JalIEKO OT HEOJHOPOJHOCTH TOYKAX MPOCTPAHCTBEHHOW 00nacTH, rie
pelieHue (IPKOCTh) HE 3aBUCUT OT TOPU3OHTAIBHBIX TIEPEMEHHBIX.

Habnromatorcss 3HAYMTENbHBIE TOPU3OHTAJBHBIE BapUallMM OTPAXCHHOM SIPKOCTH B
OKPECTHOCTH HEOIHOPOJHOCTH. B 3aBHCHMOCTH OT yriia BH3WPOBAHWs, YCIOBUH OCBEIICHUS U
OINITUYECKOH MIIOTHOCTU aTMOC(Ephl 3TH BapUaIlM MOTYT OBITh CYIIECTBEHHBIMU HA CPAaBHUTEIBHO
OOJIBIITNX PACCTOSHUSIX OT HEOAHOPOIHOCTH.

Pabora BBIOIHEHA TIpH (DUHAHCOBOM mommepkke mporpammel Ne 14 (1. 3.1) I[Ipesuauyma PAH Ha
2011r.

AHanuTuyeckoe pellueHUe ypaBHEHUSI NepeHoca U3NyvYeHUA B
3D-reomeTpun onsi NnepeHOPMUPOBAHHOW MHAMKATPUCbLI XeHbU-IpUHCTeNHa

I'aBpunosuu A.b. (gavril@dragon.bas-net.py
Munckuii 2ocydapcmeennblil @blcutuii paouomexnudeckul koaneoxc, np. Hezasucumocmu 62, 220005 unck,
benapyco

MHOroKkpaTHoe paccessHue CBETa JIUCIEPCHOM Cpeaoll OrpaHUYEeHHOW MPOTIKEHHOCTH
SBIISICTCS OJHOU M3 CIOXKHEHWIINX MPoOJIeM Teopuu MepeHoca M3nydeHus. TpyaHOCTH e€ pelieHHs
OTIpEeICTISAIOTCA HEOOXOAUMOCThIO yuéTa ¢ OJAHOW CTOPOHBI BBICOKOM KPAaTHOCTH paccesHus, a ¢
apyroii — kpaeBblx 3(Q@QekToB Ha TpaHulax cpeabl [1]. B mokmane mpuBOISTCS pe3yNbTaThI
TEOPETUYECKOr0 PACCMOTPEHHUsI 33aJa4yM O MHOTOKPAaTHOM pAacCEesIHUU CBETa NPOCTPAHCTBEHHO
OTpaHUYEHHOW JUCHEPCHON Cpenoil MPUMEHHUTEIbHO K MOJEISIM KyUeBbIX OO0JIAKOB MPOCTEHIINX
reomerpuueckux ¢popM. MccnenoBanue cBeTopaccenBaTeIbHBIX CBOMCTB 001aKOB HEOOXOAMMO IS
OINMCAHMS TIpPOLEeCCa TMOCTYIUICHHUSI COJIHEYHOH paavanuu K 3emiie B YCJIOBUSAX OOJIAYHOCTH,
MHTEpIpEeTallM ONTHYECKUX HaOMIOAeHU W3 KOCMOCa, OIIEHKH DJHEpPreTudyeckoro OanaHca
00s1akoB. Pe3ynbTaThl MHOTOUMCIIEHHBIX UCCIIEAOBAaHUM paualiy, MOJyYeHHbIX MeT0IoM MoHTe-
Kapno nns mopenelt KydeBbIX OOJAaKoOB, IOKa3bIBAaIOT, YTO HUX paccerBaTeNbHble 3(PQeKThI
CYIIECTBEHHO OTIMYAIOTCS OT 3(h(PEeKTOB, co3MaBaCMbIX MOTYOSCKOHEUHBIMHU OOJIAYHBIMU CIIOSIMH.
OTO HaKJIaAbIBAaeT JAOMOJHUTENbHbIE TpeOoBaHUS Ha OOOCHOBAHHWE METO/JA AHATUTHYECKOIO
pellleHnsl ypaBHEHUS INepeHOoca M3IydeHHs. PaccessHue cBeTa B AJIIEMEHTAPHOM AaKTE PAaCcCESHMS
cBeTa O0JIaYHOM Cpeo XapaKTEPH3YeTCs CHUIBLHO BBIPAXCHHOW aHWU30TPOIHEH, MPEICTaBIICHHE
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KOTOpPOH C HCIIOJIb30BaHUEM NOJMHOMOB Jlexkanzapa tpeOyeT OONBIIOrO 4YHCIA CIaracMbIX.
HeBo3moxxHOCTh yuéTa BceX KOI(PPHUIIMEHTOB pa3IOKEHUS B METOJE CPEPUUYECKUX TapMOHHK
MIEPEBOJIUT €T0 B Pa3psij MPUOIMKEHHBIX METOJ0B TEOPUH TIEPEHOCA.

B noknmazge MHOrokpaTHOe paccesHHE CBeTa B TPEXMEPHOM OOBEME paccMaTpHUBAETCS C
MO3HIUI CTPOTOro aHATUTUYECKOTO PelIeHus ypaBHeHUs nepeHoca uznydenus (YIIU). MonenbHast
cpeda XapakTepU3yeTcsl HWHAMKATpUCOW XeHbU-I'pUHCTEHiHa C MapaMeTpoM aCHUMMETPHH,
COOTBETCBYIOIIMM 00JJAaYHOMY a’po30Jif0. BbICOoKas aHM30TPONUS paccesHUs OIMHCHIBACTCS
MPUOIMHKEHHO C MOMOIIBIO ONEPallii IEPEHOPMHUPOBAHMS MHIMKATPHUCHI, 3aKITI0YAIOIecs B yuéte
W3IYYCHHUs, PACCESIHHOTO B OOJIACTH MaJbIX YIJIOB, B Ka4eCTBE MPSAMO MPOIIEIIIETO U3JIy4CHHS.
Takas omeparus siBisieTcss ya0OHBIM MaTeMaTHYECKUM IMPHUEMOM, OOJIETYAIOIMUM aHAIUTUYECKOe
pelieHue 3a1a4y, Tak Kak [Py 3TOM 3a7a4a CBOAUTCS K JIMHEWHON MHAMKATpHUCce paccessHud. Hamu
MOJy4eHO aHaiuTHdyeckoe pemieHne YIIM B TpéxMepHoW cpene mjisi NEPEHOPMUPOBAHHOU
nHauKarpucel XeHbu-I'puncreiina. 110 1aHHBIM pacdeToB IOJIyd4eHa 3aBUCHUMOCTb OT ONTHYECKOMN
TOJIIMHBI XapAKTEPUCTUK OTPAKEHHUSI, IPOIYCKAHUS M IOTJIOMICHHS COJTHEYHOI'O M3JIYy4YEeHHs NpHU
BapHallii T€OMETPUYECKIX Pa3MEpPOB 00JaKOB B TOPU3OHTAIILHOM HampaBieHuU. M3ydeH xapakrep
pacrnpeselnieHuss IUIOTHOCTM M3JIy4YeHHMsT BHYTpU UM Ha TIpaHunax obnaka. BrisBieHsl
3aKOHOMEPHOCTH (HOPMHUPOBAHUS MTOTOKOB M3ITyYCHHsI, BEIXOJIAIIUX Uepe3 OOKOBYIO MOBEPXHOCTD,
Py HM3MEHEHUHM OINTHYECKOW TONIIMHBI M YCJIOBHM oOcBelleHust oOnaka. l3yuena yrioBas
CTPYKTYpa MHTCHCHUBHOCTH H3JIyuY€HHUs BHYTPU M Ha rpaHunax obmaka. J{is mpocreitmux dopm
oOJlaka TIPOBEICHO COIOCTaBJIEHNE C JaHHBIMU pacueTa MetojoM MonTe-Kapio. Ha Bcex cramgumsix
UCCIIEIOBaHMs JaHHBbIE IPU HCIOJb30BaHUU IMEPEHOPMUPOBAHHON MHIMKATPUCHI OLIEHUBAIKChH
MyTéM CpaBHEHMsSI C JaHHBIMM, TIOJYYEHHBIMU MO pa3pabOTaHHON HaMU CTPOTOM aHAIUTUYECKOU
TeopuH. Pe3ynbTaTbl TAaKOro TECTUPOBAHUS MOTYT OBITH IMOJIE3HBI JJISi CPABHUTEIHHOM OICHKH

JIOCTOBEPHOCTH PACUETOB ISl IPYTUX U3BECTHBIX MPHUOIUKEHHBIX METOIOB.
1. Iepenoc paduayuu 6 pacceusarowux u no2iowaiowux ammocgepax. llepeson ¢ auri. Iox pex.
K. Jleno6ms. JI: T'uapomereomnsmat, 1990.

Basuc opTtoroHanbHbIX G-(pyHKUMA U NpobriemMa aHanNUTU4YeCKOro pelueHUs
YPaBHEHUs nepeHoca U3ny4vyeHusA

I'aBpunosuu A.b. (gavril@dragon.bas-net.py
Munckuii 2ocydapcmeennblil @blcutuii paouomexuudeckul koaneoxc, np. Hezasucumocmu 62, 220005 unck,
benapyco

Co BpeMeHM TmoOdydeHus ypaBHeHHs mepeHoca wu3nydeHus (YIIM) HeomHOKpaTHO
NpEANPUHUMAINCH TMONBITKH €0 aHAJTUTUYECKOTO PEeLIeHUs IS MPOU3BOIBHOM HHIUKATPUCHI
paccessnust [1]. OHU CTUMYJIHPOBATUCH HEOOXOAMMOCTBIO PEUICHUS MPAKTUYCCKHA Ba)KHBIX 3a/1ad
acTpopu3ukH, aTMOCc(epHON ONTHUKH, THIPOONTUKH, ONTUKU TUCIEPCHBIX cpell, GU3UKHU mepeHoca
HEUTpOoHOB U Jp. OCHOBHasi TPYAHOCTb, KOTOpash CUMUTAETCS HENPEOJOTUMON MPHU TMOIMBITKAX
aHanuTH4eckoro pemenuss YIIM, kak wu3BecTHO, CBsA3aHa C HEOOXOJAMMOCTBIO YYHTHIBATH
0EeCKOHEYHO OOJIBIIOE YHCIO WICHOB B Pa3lI0KEHUU HHIUKATPUCHI PACCESHHS MO CPEepUUIEeCKUM
¢byakusam. JKemaHue mNpeorosieTh ATO MNPENMATCTBUE MPHUBENIIO K Pa3BUTHIO YHCICHHBIX U
MPUOTHKEHHBIX aHATMTHYECKUX METOJIOB, TAKMX, HampuMep, Kak auddy3noHHOE U MaOYTIIOBOE
muddy3nonHoe npubamxeHue, Pn — npubmmwkenne Meroma chepuyeckux rapMoHUK. OmgHAKO
W3BECTHBIE MPHUOIMKCHHBIE pENICHUS CUJIBHO HICATM3UPOBAHBI M BO MHOTHUX CIly4asX He
MO3BOJISIIOT MOJy4aTh (U3MUECKU KOPPEKTHBIE pe3yiabTaThl. Tak, METol cepUuecKUX TrapMOHUK
MPUBOJIUT K TMOTPEIIHOCTSM B OOJNACTH MAaJbIX YIJIOB paccesHus. MeTol MajoyrioBOro
MPUOIMKEHUsI, HAIIPOTHB, UTHOPUPYET OYECHb BaXKHYIO MH(OpMaInio B 00JacTH OOJIBIINX YIIIOB
paccestnust. KauectBennslil ananu3 YIIM noka3piBaet, 4To €ro CBOMCTBA CYIIECTBEHHO OTINYAIOTCSA
OT CBOMCTB KJIACCHYECKHX YpPAaBHCHHMH MareMaTnueckoi ¢(u3uku. MHOromapameTpudHOCTh H
CJIOKHasl BHYTPEHHsA CTpyKTypa omneparopa YIIM co3panu Henmpeononumele TPYAHOCTH HA IIYTH
€ro aHaAJMTUYECKOr0 PEeIleHUs. DTUM OINpPEAENSIOTCS, B YaCTHOCTH, U M3BECTHBIE MOTPEIIHOCTH,
COMPOBOXIAMOIINE pEHICHUs] OOpaTHBIX 3aJad, CBSI3aHHBIX C ONTUYECKOW JHATHOCTUKOU
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aTMocQepsl IPU MPOBEJACHUN HA3eMHBIX M KOCMHUYECKUX dKCIEpuMeHTOB. [loaTomy, B HacTosIiee
BpeMs Bce Oouiblliee BHUMaHHUE yiensieTcs pa3paboTKe METO/I0B, OCHOBAHHBIX Ha aHATUTHYECKHX
pemenusix YIIM, B MakcUManbHOW CTEMEHM YUUTHIBAIOUIMX HH(GOPMAIMIO, 3aKITIOUEHHYIO B
pEaJIbHBIX YIJIOBBIX U IPOCTPAHCTBEHHBIX PACTIPEACICHUAX ONTHYECKUX IIapaMETPOB CPEJIbI.

B noknaze paccMarpuBaeTcs aBTOPCKHMM METOJ aHanuTHdeckoro pemenus YIIM, koropsii
IpearosaraeT 0Tka3 OT OECKOHEUHOW CHCTEMbl U3BECTHBIX CEpUYECKUX (DYHKIHMM, MOCTpOECHUs
HOBOro 0asuca opToroHanbHbIX G-DyHKIMI ¥ HMCHOJIB30BAHUS €rO IJISi MOCTPOCHUS 3aMKHYTOT'O
a”HanmuTHYeckoro pemeHus. Cucrema OpTOroHanbHbIX (G-DyHKUMH ABISETCd €JUHCTBEHHOU
IIPOCTEUIIEH CUCTEMOH, pa3JIOKEHUE [0 KOTOPOM MPUBOIUT K PA3LACICHUIO IIEPEMECHHBIX B
YPaBHEHHMH IIEpEeHOCAa W3Iy4deHHs. biarogaps 3ToMy €€ HCKIIOYUTEIBHOMY CBOWCTBY YAAeTCA
pa3fenuTh YIIOBBIE M TPOCTPAHCTBEHHBIE MEpeMeHHbIe W mpeoOpa3zoBath YIIM Kk cucreme
audQepeHManbHbIX YPAaBHEHUH B YaCTHBIX MPOM3BOJAHBIX JUIsl IPOCTPAHCTBEHHO 3aBUCHMBIX
¢ynkuuid. Crenyer OTMETHUTh NPH 3TOM, UYTO METOJ OOECIEYMBAET HCIOJIB30BAHUE MOTHOU
nHpopManuu 00 ONTUYECKHX CBOMCTBax cpeibl. B paboTe mosydeHO aHaTUTHYECKOE peIIecHUE
KpaeBoO# 3a/1a4M JJIsi POCTPAHCTBEHHO 3aBUCUMBIX (DYHKIMI B TpexMmepHo# reomerpun. HaiineHo
SIBHOE BbIpakeHHEe (yHKIMU ['puHa, oOecreymBaroliee 3aMKHYTHIM xapaktep pemeHus YIIN.
Pemenne iss MHTEHCHBHOCTH HMMEET BUJ pa3ioxkeHus B Oasuce G-OyHKIUH KOHEYHOMEPHOTO
(YHKIIMOHAILHOTO ~ MPOCTPAHCTBA, JOIyCKaroliee O0O0OmEeHne Ha BEKTOPHBIM  CiIydail.
AHanUTUYECKUE PEUICHMs U1 peajbHBIX CpPel MOIYT HAWTH NPUMEHEHHUE Ui TECTUPOBAHMS
NPUOINKEHHBIX, ACUMITOTHYECKUX M UHUCIEHHBIX METOJOB TEOPUM IIEpeHOca M3IIydyeHHs B

aTMocdepax IUIaHeT.
1. Neanos B.B. Cronetre WHTErpampHOro ypaBHEHUs nepeHoca. B: Paccesinue u noenoujenue ceema 6

NPUPOOHBIX U UCKYCCMBEHHbIX npupoorblx cpedax. Iloa pen. A.Il. UBanosa. Munck: UH-T ¢pusuku AH
BCCP, 1991, 10-36.

Cucrtematmsaums onyorIMKOBaHHbIX NapamMeTpPoOB CMNeKTpanbHbIX JIMHUW
MOJNeKyn MeTaHa, CuflaHa M repmMmaHa

daznmues A.3. (faz@iao.r), Kozomoes A.B.
Huemumym onmuxu ammocghepot um. B.E. 3yesa CO PAH, na. ak. 3yesa, 634021Tomck, Poccus

BenbmyxoBa 1.A., Cennukos I[1.I". (sen@ihps.nnov.ju
Hnemumym xumuu evicoxouucmuix eewecme um. I'.I" Jlessimoix PAH, yn. Tponununa 49, 60395 uscnuii
Hoeeopoo, Poccus

I'puroposuu H.M., ®wimnnos H.H.
Canxm-Ilemepbypeckuii 2ocyoapcmeenHulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemep6ype, Poccus

B noxmane mpexacraBiieHbl  pe3yiabTaThl  paboThl MO cOOpYy M cHCTEMaTU3aluu
OITyOJIMKOBaHHBIX JKCIICPUMEHTAILHBIX 3HAUCHHU MapaMeTpoB crekTpanbHbix JuHui ([1CJI)
MOJICKYJI MeTaHa, cwiaHa u repmana. Cucrtemartusamus coOpanabsix [ICJI HeoOxommma uist
MOJTyYEeHHUs TOCTOBEPHOI0 HabOpa 3HAYCHU, CHAOKEHHBIX JIeTaTbHON MH(OpMAIUeil 0 TOM, KeM U
KOI/Ia OHM IIOJIy4€HbI, I/Ie€ OIYOJIMKOBAHBI M KAaKOBO KayeCTBO MJaHHBIX, COJAEPKALIUXCS B
myOauKanuu. IToT HabOp MpeaHa3HAYCH JJIs PEIICHUs ABYX TPYII 3a1a4.

K mnepBoii rpyrnme OTHOCSTCS THUIIOBBIE 3aJa4yd MOJEKYJISIPHOM CIEKTPOCKOIHH, CpPEIu
KOTOPBIX BEIYIEE MECTO 3aHMMaeT oOpaTHas 3a7ada Mo OMPEICICHUIO YPOBHEH SHEPTUN MOJICKYIT.
[TomoOHBIN aHaMM3 IS MOJIEKYJbI BOABI cienaH B paborax [1, 2]. Ko BTopoii rpymme 3amau
OTHOCSITCSL 3aJjaud KOHTPOJs jgoctoBepHocTH HaHHBIX O [ICJI, myOnMKyembIX B 3KCHEPTHBIX
maccuBax IICJI (mampumep, HITRAN [3] wiu GEISA [4]). [Ipumep KOHTpOJs AOCTOBEPHOCTH
JIAHHBIX TI0 MOJICKYJIe BOJIbI OMKCaH B padboTe [5].

ABTOpamMu coOpaHbl MapaMeTphbl CIEKTPAIbHBIX JUHUK n3 Oonee yeM 300 myOnukamuii mo
Merany u 70 yGIMKALMIA [0 CHIAHy W repMaHy u uX m3otormomepos (““CHyDs, Y*CHsD, ?CHDs;,
2cD,, °*CH,, SiHD, SiHDs, GeHD;, GeHsD) 3a mepuon nociaeauaux 80 yieT; coOpaHHBIE JaHHBIE
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pasmemiensl B uH(popMmarmonnou cucreme (http://wadis.saga.iao.ru)Cucremarusamms [1CJI
OCHOBaHa Ha TIOCTPOCHHH 0a3bl 3HAHHM, TMO3BOJSIOIICH MPEIOCTABIATh aJCKBATHBIC OTBETHI Ha
3alpoChl, Kacarolluecss KadyecTBa OIMYOJMKOBAHHBIX (DaKTOB MO MOJIEKyJaM MeTaHa, CHJIaHa WU
repMasa.

AsTops! Oarofapasl PODU 3a punancuposanue pabotsl B pamkax rpantos (08-07-00318xu 11-07-
006604).

1. Tennyson J., P.F. Bernath, L.R. Brown, et@RAC Critical Evaluation of the Rotational-Vibratial
Spectra of Water Vapor. Part I. Energy Levels arah$ition Wavenumbers for,HO and H'®0.J. Quant.
Spectrosc. Radiat. Transfe2009,110, 9, 573-596.

2. Tennyson J., P.F. Bernath, L.R. Brown, at@RAC critical evaluation of the rotational-vibratal spectra
of water vapor. Part II: Energy levels and traositivavenumbers for H80, HD''O, and HB®O. J. Quant.
Spectrosc. Radiat. Transfe#010,111, 15, 21662184.

3. Rothman L.S., |.E. Gordon, A. Barbe, et al. FHERAN 2008 molecular spectroscopic databds®uant.
Spectrosc. Radiat. Transfe&2009,110, 9, 533-572.

4. Jacquinet-Husson N., N.A. Scott, A. Chédin,|eThe GEISA spectroscopic database: Current anatdu
archive for Earth and planetary atmosphere studigguant. Spectrosc. Radiat. Transf2008,109, 6,
1043-1059.

5. JlaBpentseB H.A., Makoron M.M., ®a3nmueB A.3. CpaBHEHHE CIIEKTPAILHBIX MaccuBOB aHHBIX HITRAN u

GEISA ¢ yueTom orpaHuycHHS Ha OIyOJMKOBAHNE CIICKTPAIBHBIX JaHHBIX. OnmuKka ammoc. u oKkeand,
2011,24, 4, 279-292.
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CEKUMA 4. "B3AMUMOOEUCTBUE PAOUALIUUN C OBJTAKAMU N ASPO3OJIEM"
Mpeacepatens: npod. I'.U. NopuakoB (MPA PAH, Mockea)
Conpepnceparenu: g.d-m.H. A.l. MetpywunH (M3M, O6HUHCK), npod. E.®P. Muxannos
(cnery, Caxkr-Netepbypr), 4.d-m.H. J1.P. AMuTtpneBa
(Mr'mopomeTtueHTp, Mocksa), Dr. Alexander Smirnov  (NASA/Goddard
Space Flight Center, USA)

SESSION 4. "RADIATION-CLOUD AND RADIATION-AEROSOL I NTERACTIONS"
Chairman: Prof. G.I. Gorchakov (IFA RAS, Moscow)
Co-chairmen: Prof. A.G. Petrushin (SPA "Typhoon", Obninsk), Prof. E.F. Mikhailov
(SPbSU, SPb), Prof. L.R. Dmitrieva (RHMC, Moscow), Dr. A. Smirnov
(NASA/Goddard Space Flight Center, USA)

JKCneauLMNOHHbIE UCCNefOBaHNA a3po30J/IbHOM ONMTUYECKOWN TOJSILWMUHLI
atmocdepbl B lNMpumopbe, ANOHCKOM N OXOTCKOM MOpPSIX

Cakepun C.M. (sms@iao.ru)Adounun C.B., Kabanos JI.M, [Nonskun B.B., Typunnosuu C.A.,

Onrens M.B.
Hucmumym onmuxu ammocgepot um. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomck, Poccus

Expedition studies of the atmospheric aerosol optical depth in Primorye
and the Seas of Japan and Okhotsk

Sakerin S.M., Afonin S.V., Kabanov D.M., Polkin \/,\Murchinovich S.A., Engel M.V.
V.E. Zuev Institute of Atmospheric Optics SB RABISk

HansHeBocToyHoe IIpuMopbe ¢  NpHIETalONMMH ~ MOPSIMH  OTJIMYAeTCs  OOJIBILOM
HM3MEHYHMBOCTBIO a3p030iIbHOI ontuueckoit Toimmuel (AOT) armochepbl. DTO 00YCIOBIEHO
MHOTr000pasueM a’po30Jisi, MOCTYMAIOLIET0 B PETUOH: BBIHOCH! MBUIM U @aHTPOIIOTEHHOTO a3p030Jis
3 KOro-BocTounoit A3uu, ABIMOB JIECHBIX TIOKapoOB U Jp. B nmokiane oOCy maaroTcs pe3yabTaThl
HKCHEIUIIMOHHBIX UCCIIEI0BaHM, poBeeHHbIX B [Ipumopre u ¢ Oopra napycuuka "Hanexna". B
nepBoii skcreauiuu  (anpenb—maii 2009r.) u3MepeHHsT OCYHIECTBISUIMCH B SIMOHCKOM Mope
(BnaguBocrok—Haracaku—IIycan) u B 1. ['opHOTaexkuoe. Bo Bropoii sxcnieaurmu (aBryct 2010r.)
— nag Oxorckum Mopem (Caxamuu—Kypunei—Kamuartka), Bo BraguBoctoke u ['opHOoTac:kaoM. B
m3mepenusix AOT ucnonb3oBanmuck comHeunble Goromerpel SPM, SP-9u pamuomerp CE 318
(AERONET).

K anmanu3y pe3ynbTaToB Ha3eMHBIX HAOIIOJCHUIN TMPUBIEKAIUCH NaHHbIe M3MepeHuit AOT
criytHuKoBoi cucremoit EOS/MODIS (Terra, AQua) mpocTpaHCcTBeHHBIM pazpemiennemM 10k, a
TaKKe 7151 00Jiee KPYIMHBIX TECTOBBIX PailiOHOB, BbIICICHHBIX B SAmoHCKOM 1 OXOTCKOM MOpsixX. J{ms
OLICHKM BIUSHUS TOTCHIMAIBHBIX WCTOYHUKOB BBIHOCOB a’po30Jii B pallOH JKCHEAUIINU
JOTIOJTHUTEIFHO pAacCMaTpPUBAIUCh JaHHBIE O TOKapHOW akTtuBHOCcTH C caita LP DAAC
(https://Ipdaac.usgs.gov/lpdaac/get data/data) peolubie o BysikaHWYEeCKONH aKTUBHOCTH C caiiTa
(http://emsd.iks.ru/~ssl/monitoring/main.jten ap.

Pesynprarsl m3mepennit 2009r. nmokasanu, 4yTo BECEHHssI aTMOc(epa OTIMYAEeTCs PUMEPHO
IBYKpaTHbIM mpeBbiieHHeM AOT B cpaBHEHUM C JPYrUMHU pallOHAMH YMEPEHHBIX UIUPOT.
[ToBbIlIIEHHAs MYTHOCTH MPOSIBIISIETCS BO BCEM JTMANIA30HE CIEKTPa 33 CUET OOJIBIIETO COMCPIKAHUS
MeNko- 1 rpybomucnpecHoro asposons. Cpexaue AOT (0.5mkm) cocraBunu B [Tpumopse 0.46,B
SAnonckom mope — 0.35.

[To manabiM uccrnenoBanuii 2010r. ycranoBineno, uro AOT B nByx paiionax Ilpumopss
(BnaguBoctok, ['OpHOTaekHOE) H3MEHSCTCS COTJIACOBAHHO W pa3jIMYMe CPEJAHUX 3HAYCHUUH
HeBenmuko (4yTh Beiie Bo BiaguBocroke). Cpennee AOT nag Oxorckum mopem (0.113B obmactu
0.5MkM) B nBa pasza Hike, yeM B [Ipumopre. OOImUM 1jisi TpexX pailOHOB, SIBISIOTCS OJHM3KHE
3HAYEHHs TMOKa3aTens ceinekTuBHOCTH AHrcrpema (@ = 1-1.1), KOTOpbIE CBHAETEIBCTBYIOT O
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CMCIIAHHOM COCTaBe ad’po30Jii — MPOMEKYTOYHOM Mexay uucro MopckuMm (a<0.9) u
KOHTHHEHTaIbHBIM (@ > 1.2).

N3 cpaBHeHus pe3ynbTaToOB ABYX skcneauuuii cienyet, uto AOT Hag OXOTCKUM MOpEM B
TpU pa3a HUXKE, YeM HaJ COCeAHUM SIIOHCKMM MOpEM B BECEHHHU Iepuoi. Takoe pasmnyue
O0OyCJIOBIIGHO CE30HHBIM CIIaJIOM COZACpKaHUsI B atMocdepe a’po3oysi W HepudepuitHbIM
nosoxenneM OXOTCKOTO MOpsi K 30HE OCHOBHBIX BBIHOCOB a3MAaTCKOTO a’po3ons. [IpoBoauTtcs
CpaBHUTEIBHBIN aHanu3 Bkiaga B AOT Menko- u rpy0oaucriepcHOTO a’po30si. MakCuMaibHBIM
BKJIQJIOM MEJIKOJIUCIIEPCHOTO a3p030Jisl OTJIMYAIOTCA BeceHHUE JaHHble B [Ipumopbe u Snonckom
Mope (4yTh HIDKE JIeTHHE 3HadeHus). [ pyboaucnepcuas kommnoneaTa AOT B SmoHcKOM MOpe Toxke
3HAUYMUTEIIbHA, HO OHA B JIBA pa3a MEHbIIIE, YeM B 30HE CaXapCKUX MbUIEBBIX BEIHOCOB. CaMas manas
rpyboaucniepcaas kommoneHta AOT wnabOmomamace Hag OXOTCKHM MoOpeM (ComocTtaBuMa ¢
naHHbIMUA B CHOUpH).

IIpu paccmorpenun crytHUKOBOM uHpopmanuu B aBrycte 2010r. He OBUIO BBISBICHO
3HAYMMOTO BJIMSHUS BYJIKAHHUUECKOW JEATEIbHOCTH (B YAaCTHOCTH, W3BEPXKCHHS BYJIKaHA
[lIuBeny4), MOKAPHOW AKTUBHOCTH W MOIIHBIX BBIHOCOB a3p030Jisi C KOHTHHEHTA, KaK 3TO
MIPOUCXOJUT BO BpEeMs MECYaHbIX Oyph B MycThIHAX Monromuu, Kuras. CyTHUKOBEIE JaHHBIC B
BBIODAHHBIX TECTOBBIX paiioHax mnoxarBepauian yMmeHbienne AOT ¢ pocToM MIMPOTHI C
MaKCUMaJbHBIMU 3HAYEHUSMU B LEHTpalbHOM yacTu SmoHckoro mops. JlokanbHas o06iacTb
noBbiieHHbIX  3HaueHuit AOT BOmm3u Kypun (2010r.) moka He modyumiaa JTOCTOBEPHOTO
oObsicHeHusi. OHa Moria OBITH CJENCTBUEM KakK OMHOOK (UIBTPAIMU TOIYMPO3paAYHON
obmaynoctu (cloud screening)yrak W ByJKaHHYecKO# aesrenbHOCTH. CaMH W3BEPKEHHS, Kak
OTMEYaJIOCh BBINIE, B TEPHOJ IKCIEIULMOHHBIX HccienoBanuit He mnoBausuim Ha AOT, HO
MOCTOSIHHBIE Tapo-Ta30Bble BblAeIeHUS ¢Gymapon U coibdpatap KypuibCckux BYJIKaHOB BIIOJHE
MOT'YT IPUBOAUTH K YBEJIMUYECHHUIO COJIEPKAHUS a9PO30JIS.

CoBMECTHBIN aHaIU3 PE3yJIbTaTOB U3MEPEHUN BO BIagnBOCTOKE M CIYTHUKOBBIX JaHHBIX B
TECTOBBIX pallOHaxX IMoKa3a, 4To ¢ ynaneHueMm ot cymu 3HaueHuss AOT cuwmxkatorcs (Ha 40 %), a
KOppEIAIUs HaOIF01aeTCs TOIBKO ¢ OJIM3KOPACIIONOKEHHBIM paiionoM (3auB [letpa Benukoro).

Pabora BbImonHEHA NpH (UHAHCOBOW moOjaep)kke uHTerparmonHoro mpoekra CO PAH Ne 75,

mpoekta Ne 21.1 mporpamMmbl (pyHIaMeHTaIbHBIX HcciaenoBanuit [Ipesunuyma PAH u I'ocyaapcTBeHHOrO
koHTpakTa Ne 02.740.11.0674.

O6o6weHne Teopun Mu ans Hecdepuyeckux yacTuy

dapadonos B.I'. (far@aanet.rn) Vneun B.b., Bunokypos A.A., bapkanos C.B.

Canxm-ITlemep6ypeckuii 20¢y0apcmeeH bl YHUGEePCUMem aspoKOCMULECK020 npubopoCmpoeHs,
bon. Mopcras 69, 19000QCanxm-Ilemepbype, Poccust

Paccesnue cBera Hec(epUYeCKMMH 4YacTUIAMM TIpPEJCTaBiseT OOJIBIION HMHTEpeC B
pa3NMYHBIX 00JACTAX HAYKH W TEXHHKH, B TOM 4Yucie B ¢pu3uke arMocdepsl. B HacTosmee Bpems
Hanbonee 3(p(HEeKTUBHOE pELICHHE paccMaTpUBAaeMOW 3ajauu, Oa3upyrolleecss Ha Pa3JIOKEHUU
MOJICH TI0 BOJHOBBIM (DYHKIIMSIM, MOXET OBITh IOCTPOCHO B PaMKax TPEX METOMOB — pa3ieiCHHUs
nepeMeHHbIX (SVM), pacuiipeHtbix rpanndnbix yeiaosuii (EBCM) u motodeunoit crmBku (PMM)
[1-3]. Panee 3T MeTOIBI, KOTOPHIC CIIEAYET paccMaTpuBaTh Kak 0000IIEHHE Teopuu Mu st
[IapOB, U3YYATUCH HE3aBUCUMO JPYT OT Ipyra B CHIY 3HAYUTEIHHBIX Pa3Inuuil B (POPMYIUPOBKAX
MMOCTAaHOBKM 3adaud. JleWcTBuTenbHO, Npu npuMmeHeHHH SVM HensBecTHbIE KOI(PPHUIIUESHTHI
pa3NoXEHUH  OmpeneNsioTcs W3 TpaHUuYHBIX  yciaoBud B jauddepenuuansHoil  dopme
(HenpephIBHOCTh  TAHTEHIMAIBHBIX  COCTABIAIONIMX HA IMOBEPXHOCTH yactuilel), EBCM
OCHOBBIBACTCS Ha PEIICHUH MOBEPXHOCTHBIX MHTETPATBHBIX YPABHEHHM, CBI3aHHBIX C MPUHITUTIOM
['totirenca-®penens, a npu peanuzanuu PMM  HeoTheMieMoOill 4YacThIO PEIICHHS SBISICTCS
MCIOJIb30BaHNE METO/Ia HAWUMEHBIINX KBaJpaTOB MPH YJOBIETBOPEHUU TPAHUYHBIX ycioBuil. C
ApYroi CTOPOHBI, KaK U B TEOpUHM Mu oOmmmM (yHIAMEHTOM ISl BCEX TPEX METOJIOB SIBIISETCS
MCTOJIb30BAHUE OJTHUX M TEX K€ Pa3NIOKEHH IMOJIEH M0 BOJHOBBIM (PYHKIIUSAM M, KaK CIEICTBHE,
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OJIMHAKOBBIX (OpPMYyN IJIs pacueTa ONTHYECKHX XapaKTEepUCTUK. TakuMm o0pazoMm, pa3iauyus
METOJIOB 3aKJIOYAIOTCS B CIOCO0AaX OMpEeneNeHUs HEW3BECTHBIX KOA(D(HUIIMEHTOB pa3sioKeHUI
MoJIeH, KOTOpble MPHUBOAAT K Pa3HbIM OECKOHEYHBIM aireOpanyeckKuM CHCTEMaM JUIsl 3THX
koa¢ddunrentoB. Ha Ham B3, 60IbIION HHTEPEC MPEACTABISET aHAIU3 STUX METOOB C IIEJbIO
BBISICHEHUS X B3aUMOCBsI3el U 00acTeld IPUMEHUMOCTH.

B nanHo#i pabore momoOHBIM aHAW3 TMPOBENEH C €AMHBIX MO3WIMA B paMKaxX IOJIXO/a,
NPEAJIOKEHHOTO TIPU HCIOJIBb30BaHUU cdepuyeckoro u cdepoumanpHoro Oazuca [4, 5]. B
Hacrosiee Bpems 1ot noaxoa (SVM, EBCM) paciipocTpaHeH Ha 3JE€KTPOCTaTHYECKUE 3a/1auH, a
3aTreM OBLJIO OCTpOeHO NpubImkenue Penest nis Hecepuueckux yactull. B wactHocTH, ynamoch
MOJIYYUTh JOCTATOYHO MPOCThie (HOPMYNBI Al KOHEYHBIX LWJIMHIPOB, a TaKXKe YeObIIIEBCKUX
chepuueckux u chepougambHBIX YacTUI. YHCIEHHBIE pacyeTbl MOKa3bIBalOT  BIIOJHE
YIOBJIETBOPUTENILHOE COTJIACHE C Pe3yJIbTaTaMH, MOJYyYEHHBIMU IO CTPOTMM METOAaM TEOPHUH

paccesHus.
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OueHKa OTHOCUTENbHOro O6BLEMHOro coaepXaHusi MenkogucnepcHomn
dpakumm aTtmoccepHOro as3pos3osns No AaHHbIM U3MEpPeHUN ChneKTpanbHOn
npo3payvyHocTu atmocdepbl

Ceupugenxos M.A.' (misv@mail.r), YyGaposa H.E.? (chubarova@imp.kiae.yu
YWnemumym @usuxu ammocpepor un. A.M.O6yxosa PAH, ITeisicesckuii nep. 3, 11901 Mocksa, Poccus
“Mockosckuii 2ocyoapcemeennblil ynusepcumem um. M.B. Jlomonocosa, 2eoep. ¢pak., Jlenunckue copor, 119991

Mocxkea, Poccus

BoccranoBnenne MUKPOPHU3UYECKUX XapaKTEPUCTHUK a’dpo30Js IO JAaHHBIM H3MEPEHUU
a’po30sbHOI onTrueckor ToimuHel (AOT) m spkocTH Heba B COJHEYHOM AalbMyKaHTapare
SBIIICTCS CJIOKHOW M 70 KOHIIA HE pemieHHoW mpobiemoi. I[lpexae Bcero, curyaruu, Korja
o0JayHOCTh HE HaONIoJaeTcss BO BCEM ajbMyKaHTapaTe, JOCTATOYHO PEIKH, YTO PE3KO
OTPAaHUYUBAET BO3MOXXHOCTH MOHUTOPUHTA. BO-BTOPBIX, Ui TONy4YeHUS WHGOPMAIUU O
MHKPOCTPYKTYpE a3po30Jisi HEOOXOAMMO OJHOBPEMEHHO peliaTh OOpaTHYI 3amady ¢ a Priofri
HEU3BECTHBIM SJIPOM U YpaBHEHHUE MEPEHOCA U3ITYUCHHUS! C HEM3BECTHOM MHAMKATPUCOMN paccesiHusl.
Jist m3mepenuss AOT mocTaTo4HO OTCYTCTBHSI OOJAKOB Ha JWCKE COJIHIIA, YTO PEaU3yeTcs
ropaszo Jaiie.

B noxmane ananmusupyercs BO3MOXKHOCTh OLIEHKM COOTHOIIEHUS MEXAYy OObEeMHBIMU
COJZIep)KaHUSAMU CYOMUKpPOHHOW M TpyOozaucrepcHoil ¢pakiuu no usmepeHusM Toiabko AOT.
OO6wruHO cnektpanbHbli X0 AOT anmpoxcumupyercs Gopmynoi AHrcrpema. @opManabHO, OHA
BBITEKAET W3 OOPAaTHO-CTETIEHHOI'O pacHpeAeseHHus YacTHIl 10 pa3MepaM, KOTOPOe HE MOXKET
pealn30BBIBATHCS BO BCEM JIMaIla3oHe pa3MepoB aTMochepHOro a’po3ois. B peanbHOCTH a3p030Ib
MPEJCTaBISAET COOOW CYNEpPIIO3UIMI0 HECKONbKUX (pakiuii. B ero ontuueckne XapakTepHUCTUKU
OCHOBHOM BKJIJl BHOCST JIB€ — CYOMUKpPOHHas U rpyooaucnepcHas. Habmromaempli ClieKTpaibHBINA
XOJ1 OTIPENENsETCS B 3HAYUTEIHLHOM MEepe COOTHOIICHHEM UX BKIIAIOB. [I[pUHATO cuuTaTh, YTO YeM
Oomplie TIOKa3zaTellb AHrcrpema A, TeM MEHbIIe cpeaHui pazMep dactuil. OgHAKO KOPpesius
MEX[y MoKa3aTesieM AHIcTpeMa 1 00beMHOU J10Jiel CyOMUKpPOHHOM (Ppakiiuy HEBEIHKA, TaK KaK B
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3aBHUCHMOCTH OT CBOMCTB CYOMHKpPOHHOTO a3p030Jii €ro ONTHYECKas TONIIMHA MOXET HMETh
Pa3IUYHBIN CIIEKTPAIBHBINA X01. MBI mpeiaraeM JOTOJHUTEIFHO HCTOIb30BaTh HHPOPMAIIHIO 00
W3MEHEHUU A ¢ JIJTMHOW BOJHBI, HApUMeEp, Pa3HOCTh JBYX JOKAIBHBIX TOKa3aTelneld AHrcTpema
st auanazoHoB 340-500um um 500-870am. [lpyroidt BO3MOXXHBIA MOIXOJI — aHAIU3 CBS3H
OTHOCUTENILHON OOBEMHOW [IOIM CYOMHUKPOHHOTO a3po30Jii C TJIaBHBIMH KOMIIOHEHTAMU
criekTpanbHbIX 3aBucuMmocteid AOT.

B nmoxnane Ha ocHOBe naHHBIX M3MepeHuil Ha cranuusax cetu AERONET B 3Benuropone u
Merteopomoruueckoit obcepBaropun MI'Y 3a 2007-201Gr. (ypoBeHb 2) M pe3yabTaToB HX
obpamenust Ha caiite AERONET noka3ano, uro o06a 3TH moaxoaa MO3BOJSIOT Oojiee YeM BIIBOE
YMEHBIIUTh JTUCTIEPCHUIO OIIEHKH 00BEMHOM 0T CYOMUKPOHHOTO a3pO30JIsl.

Pabota BeimonHena pu noauep;kke PODOU (IIpoexr 10-05-01019).

Assessment of the relative volume content of fine fraction of atmospheric
aerosol from spectral extinction measurements

Sviridenkov M.A! (misv@mail.r), Chubarova N.Y8.
'A.M. Obukhov Institute of Atmospheric Physics RASddw, Russia
“Faculty of Geography, Moscow State University, MosdRussia

Retrieval of the microphysical characteristics efasol from measurements of the aerosol
optical thickness (AOT) and sky radiance in theasallmucantar is a complicated and not
completely solved problem. First, situations whdaudiness is not observed throughout the
almucantar are rare. That sharply limits the pagsitof the aerosol monitoring. Secondly, to
retrieve the aerosol microstructureis necessary to solve simultaneously the inversblem with
a priori unknown kernel functions and the radiative transtgiation with unknown phase function.
To measure the AOT, the absence of clouds on the disk is sufficient, which occurs much more
frequently.

In the present work, the possibility of the estimatof the relation between volume contents
of submicron and coarse fractions by measuringA®d only is analyzed. Usually, the spectral
behavior of AOT is approximated by the Angstrongsniiula. Formally, it follows from the inverse
power law particle size distribution, which can betimplemented throughout the whole size range
of the atmospheric aerosols. In reality, atmosghaerosol is a superposition of several factions.
Submicron and coarse fractions give the main dmmion into its optical characteristics. The
observed spectral dependence of AOT is largelyroheted by the ratio of their inputs. It is
generally accepted that the higher values of thgs&kom’s exponen correspond to the smaller
mean particle size. However, the correlation betwide Angstrom’s exponent and the volume
fraction of submicron aerosol is low, since, depegdn the properties of submicron aerosol, its
optical thickness may have different spectral baraWe propose to use additional information on
changes irA with the wavelength, for example, the differenetween the two local Angstrom’s
exponents for 346600 nm and 506870 nm spectral regions. Another possible appreaeahalysis
of the relationships between the relative volum&ction of submicron aerosol and principle
components of the spectral dependence of AOT.

In the presentation, based on measurements at tRONET sites (Zvenigorod and
Meteorological Observatory of Moscow State Univg)sin 2007~2010 years (level 2.0) and the
data on their inversion at the AERONET websités ghown that both approaches allow more than
two times diminish the variance of the estimatethefvolume fraction of submicron aerosol.

This work was supported by RFBR (Project 10-05-@01
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MopaenbHble OLEeHKU paAanauMOHHO-3HAYNMbIX XapaKTepUucTuk
caxecopgepxawero asposons

Tepmyrosa C.A. (swet@iao.ry [Tonskun B.B., [Tanuenko M.B., Ko3nos B.C.
Hucmumym onmuxu ammocgepot um. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomck, Poccus

Model estimation of radiation-relevant paramete rs of aerosol containing
black carbon

Terpugova S.A., Polkin V.V., Panchenko M.V., KozM\5.
V.E. Zuev Institute of Atmospheric Optics SB RABISk

CoBepIlIeHCTBOBaHUE PAAMALMOHHO-KIMMATHYECKUX Mozeel 6e3001auyHol aTMocdepsl B
3HAQUUTEIbHOM CTENEHH 3aBUCHT OT KOPPEKTHOTO 3aJaHMs PACCEHMBAIOMIMX W IOTJIOMIAIOIINX
XapaKTEPUCTHK aTMOC(HEPHOTO a3pO30JIs.

B pabote npencraBieHsl pe3yabTaThl MOACINPOBAHNS PaNAlMOHHO-3HAYUMBIX ITapaMETPOB
— CHEKTPAIbHOM ONTHYECKOW TOJIIHM aTMocdepsl, ab0e10 OJHOKPATHOTO PACCESIHUS U MaTPUILIbI
paccestHusl, —IPH Pa3IMYHBIX MPEIONIOKEHUAX O MPUCYTCTBUHU CaXKH B YaCTHIAX. 3a OCHOBY B3fTa
IMITUPUYECKAsi MOJICNb BEPTUKAILHOTO MPOQHUIIS a3p030JIbHOT0 Koddduitenta paccestaus [1]. st
MOJICTTMPOBAHMSI ITOTJIOMIAIONINX CBOMCTB a’p0O30Ji1 HCIOJIB30BATHCH JAHHBIE O BBICOTHOM
pacrpeieiecHid MacCOBOM KOHIIEHTPAIMH TTOTJIOMIAOIIETO BellecTBa (Caxku) [2], moaydeHHbIe U
camoJieTHBIX u3MepeHusax B 1997-2009r.

M3BecTHO, YTO MOTJIOIIEHUE YaCTHUIIAMU 3aBHUCHT HE TOJIBKO OT aOCOJIOTHBIX 3HAUYCHHM
COZIepKaHMs CAXH, HO U OT TOTO, B KAKOM BHJIE OHA MPHCYTCTBYET B a3P0O30JI€ — CYIIECTBYET JIM B
BUJIC OTICNbHOW (pakuuu, WIK >X€ B BHAE BHYTpeHHeH mnpumecn. CHauama a’po3oiib
MOJIETTMPOBAJICS B BHJE CYMMBI TPEX JIOTHOPMAJIbHBIX (Ppakuuii ¢ MCIIOIB30BAaHIEM SMITMPHUYECKOM
MHUKpPOCTpYKTYpHOU Mojnenu [3]. YacTuipl mpeanoiaraaich HEMOTJIOMAKIIUME, ¢ MOKa3aTeleM
npenomwitenns N = 1.5.Tlapamerps! dpakuuii (MequaHHbIA paguyc, TONYIIHPHHA PACIIPEACICHHS U
00beMHasi KOHIICHTpaIMs (ppakimu) Al yka3aHHOTO Habopa BBICOT MOAOUPAIUCH TAKMM 00pa3oM,
9TOOBl PACCUMTAHHBIA TIO TEOpUM MU CyMmMMapHbId 1O BceM ¢pakuusM KodhduimeHt
HaNpaBJICHHOr0 paccesHusl Ha JiauHe BosHbl 0.51MKM coBmajgal co cpeHEeCe30HHBIM 3HAUYCHHEM
[1] st maHHOM BBICOTHI.

Jlanee TpPOBOIMIIMCH MOJENbHBIC OLEHKHM KOMIUIEKCHOTO IIOKa3aTelsi MPEJOMIICHHS IpH
Pa3IUYHBIX TPEIOIIOKCHNUAX O COAEPKaHWU CaXXH B adpo3oie. PaccmarpuBammuch 3 THUIOTE3bI:
1) BHewIHsIsSI cMech, 2) BHYTPEHHSSI CMECh U 3) SKCIIOHEHIIMAIBHBIN CI1aJl OTHOCUTEIBHON 00BEMHOM
KOHIICHTPAIIUH «Ca)KEBBIX>» YaCTHUI] C POCTOM pasmepa [4].

1) K HenornomniaroneMy a’po30ii0 J00aBisiack caxa ¢ rmokasarenem mnpenomieHus N = 1.8—
0.74 B BUE OTAEIBHOM Y3KOH JIOTHOPMAaIbHOU (Gpakinuu ¢ MeauaHHbIM pagnycom 0.12 mxwm [5].
Ob0pvem caxeBoil (pakiuu mnoadUpancss TakuM o00pa3oM, uYTOOBI OTHOCHTENbHAs MaccoBas
KOHLIEHTpausi Ha KaKAOH BBICOTE COBHAJala C OKCIIEPUMEHTAIBHBIM CpPEIHECE30HHBIM
3HAYCHUEM.

2) [Ipennonaranock, 4To ca)ka PaBHOMEPHO paclpeieieHa BHYTPH adpO30JIbHBIX YACTHII.
OnTuyeckre KOHCTaHTBI TAKOW Cpeibl ONPEACIISUIUCH TI0 U3BECTHOMY IPABUILY CMECH.

3) Takxke mpenoNaraloch, 4ro Caka PaBHOMEPHO pacIpe/ielieHa BHYTPH adpO30JIbHBIX
YacTHIl, HO €€ OTHOCUTEIbHOE COJIEPKaHUE PA3IMYHO JJIS Pa3sHbIX (PaKUUN a3pO30JIbHBIX YACTHII,
B COOTBETCTBHUH C JaHHBIMU [4].

3areM NOJy4YeHHbIC 3HAUCHHs JACHCTBUTEIHHONM M MHHMOM YacTH TOKAa3aTeNs MPEeIOMIICHHS
CYXOTO a3p030J1sl IPUBOAMINCH K PEaJbHBIM 3HAUCHHUSM OTHOCHUTEIBHOW BIIQXKHOCTH, B KauecTBE
KOTOPBIX ~ HCIIOJIb30BAIMCh  CPEHECE30HHBIE 3HAUCHHs Ha COOTBETCTBYIOLIMX  BBICOTAX,
HOJyYCHHBIE B XOJE CaMOJICTHOrO 30HIMpoBaHus [1]. 3HaueHUs mapamerpa KOHICHCAI[HOHHOMN
aKTUBHOCTH TaKXe Opajrch U3 JAHHBIX CAMOJICTHOTO SKCIIEPUMEHTA.

Ha 3akiarounTensHOM 3Tare MPOBOIUTCS pacdeT KOMIIOHEHT MAaTpPHUIIbl pacCestHus, anbdeno
OJIHOKPATHOI'O pacCesHUs U a’pO30JIbHOM ONTUYECKON CIEKTPAIBHOM TOJIIU, XapAKTEPHBIX IJIS
3anagnoit Cubupu.
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BoccTtaHoBneHue pagvauMOHHbIX NapamMeTpoB U MUKPOCTPYKTYPbI
a’po3onfa B neTtHux ycnoBuax 3anagHou Cubupu no AaHHbIM doTOMETpUMU
AHeBHOro 6e3obna4yHoro Heba

Bexnapesa T.B.! (btv@iao.r), Kypasnesa T.5.! (ztb@iao.r), Ceupunenkos M.A.? (misv@mail.r)

YUnemumym onmuxu ammocgepor um. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomcxk, Poccus
“Uncmumym dusuxu ammocgepvi um. A.M.O6yxosa PAH, ITeincesckuii nep. 3, 11901 Mockea, Poccus

JUis OLEHKM M MOJENIHMPOBAHUS PaJAMALMOHHO-KIUMATHUECKUX J(PQPEKTOB a’3po30s
HEoOX0MMO pacnoiarate HHMopManuei 00 a’spo3oibHoi ontrueckoit Tommune (AOT), anpbeno
omHokpaTHOoro paccessausi (AOP) um wHgukatpuce paccesiHust. HemocpeacTBEHHO MOKET OBITh
u3Mepena toibko AOT mist ompenenenHoro Habopa mmH BoiH. s onpenenenus AOP u
XapaKTePUCTUK MHIWKATPUCHI paccesHUs HEOOXOIUMO pellaTh ypaBHEHHUE MepeHoca U3TyUeHUS U
oOpaTHBIE 33/1a4H CBETOPACCESHUSI.

[lo gaHHBIM MHOTOJIETHUX CHYTHUKOBBIX M HA3eMHBIX HAONIOACHUN ILIEHTpalibHas YacTh
3anagHoit CubOupu XapakTepusyercsi CpaBHHTENFHO HeBbicOkMMH AOT (TUIHMYHOE 3HaYEHUE
AOT(500um) mopsaka 0.15). Cranmaptaas meromnka AERONET [1] HakmagsiBacT orpaHnycHHE
AOT(440um) > 0.4 nus BocctanoBneHuss AOP, uro oOyciaBiuBaeT HEOOXOIUMOCTb Pa3BHUTHS
IpyTUx MOaXoJ0B. B nokmane mpeacTaBiieHbl pe3ylbTaThl apoOanuu AByX pa3paboTaHHBIX HAMU
paHee MeTonOB [2, 3] BOCCTAaHOBJICHHSI OTHECEHHBIX KO BCEMY CTOJIOY aTMOC(ephl ONTHYSCKHX H
MUKPOPU3NYECKUX XaPAKTEPUCTUK a’3pO30Js MO JaHHBIM HM3MEpPEHUl, MOJTYYEHHBIX C IOMOILBIO
YCTaHOBJIEHHOTO B r. Tomcke COJIHEUHOT'O dbotomeTpa CIMEL CE-318
(http://aeronet.gsfc.nasa.gov).

CyTh TepBOro MeToJa COCTOMT B BBIJCICHHHM OJHOKPAaTHO PACCESIHHOTO W3Iy4YeHHUS U3
Ha0II01aeMOM SIPKOCTH Heba Ha OCHOBE HMTEPAIMOHHOTO IPOIlecca, KOTOPBIA OOpBIBAETCS TMPH
JTOCTIDKEHUHM PAa3HOCTHIO MEXIYy HW3MEPEHHOW M pPACCUMTAHHOW SPKOCThIO Heba HEKOTOpOro
noporoBoro 3HaudeHus [2]. Ero mnpeuMyiiecTBOM SBISETCS BO3MOXKHOCTh BOCCTAHOBJICHHSI
MHIUKATPHUCHl OJHOKpaTHOro paccesHus U AOP mpu HeBbicokux 3HayeHusax AOT u 6e3 Kakux-
aubo0 mpeanonoxkeHuii o Gopme yactuil. Bo Bropom metoze [3] mas YCKOPEHHUS CXOIUMOCTH B
KayecTBE HAYaJIbHOTO NPUOJIMKEHUS HCIONB3YIOTCS a3pO30JIbHbIE HMHIUKATPUCHI PACCESHHS,
paccuMTaHHBIE TI0 «CHHTETHYECKOMY» pacIpe/eeHUI0 YacTHIl M0 pa3MepaM, CKOMIIOHOBAaHHOMY
U3 pe3ynabpTaToB pasaenabHoro ooOpamenus AOT (cyOmMukpoHHas (Gpakuus) ¥ MalOYTIIOBBIX
HMHIAKATPHUC SIPKOCTH O€3 MOMpaBOK Ha KpaTHOE paccesHue (rpybomucrnepcHas ¢paknus). [locie
BOCCTAHOBJICHUS XapaKTEPUCTHK OJHOKPATHOTO PACCESHUS pelaeTcs JIUHEeHas oOpaTHas 3aa1aya.

s ananm3a ObUIH OoTOOpaHbl JaHHBIE u3MepeHHil B serHue mnepuoasl 2003-2009rr.,
YIOBJIETBOPSIOLINE PSIy KPUTEPUEB: B TEUEHHE BCETo JHS 0ayul 00JIayHOCTH COCTaBIIsAI MeHee 2
0aJJIOB; OTHOCHUTEIIBHOE pa3iuyue spKocTH Heba B Ha OJMHAKOBOM YIJIOBOM pPACCTOSHUU OT
ConHIa B IJIOCKOCTH ajbMyKaHTapata He mpeBocxommao 10 %; pasauune B(6 rpamycoB) B aByx
KaHajax ¢goromeTpa He mpeBocxoAwsio 5 % u T.1. OCHOBHOE BHUMAaHHE YIEISUIOCh CUTYaILUsM C
HU3KOH  3aMyTHEHHOCThIO. llodydyeHHBIE pe3ynbTaThl BOCCTAaHOBJCHHS  ONTHYECKUX U
MUKPO(PU3NYECKUX XapaKTEPUCTUK a’3pO30Jisl COIMOCTABJICHbl KaK MEXIy co0Ooi, Tak H C
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u3BecTHeiMU  Mogensimu - adpo3oiast (WCP, OPAC) u namneivu AERONET ypoBus 1.5,
BOCCTaHOBJICHHBIMHM 110 MeTouKe [1].
ABTOpBI BBRIpaXaroT OsaromapHoctb M.B. Ilamuenko m C.M. CakepuHy 3a TIpEIOCTaBICHHBIC
Mmatepuansl Tomckoit crannuu cethi AERONET.Pa6ora Beimonaena npu noaaepxkke PODU (rpauaTer Ne 09-
05-00961 u Ne 10-05-01019), nporpammer OH3 11.1. PAH u MunoOpuayku P® (rockoHTpakt
Ne 02.740.11.0674).
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Retrieval of aerosol radiative parameters and microstructure from clear-
sky daytime photometric measurements under sum mer conditions of West
Siberia

Bedareva T.\}, Zhuravleva T.B, Sviridenkov M.A?
V.E. Zuev Institute of Atmospheric Optics SB RASdémician Zuev sqr., 1, 634021 Tomsk, Russia
A.M. Obukhov Institute of Atmospheric Physics RA@hevsky 3, 119017 Moscow, Russia

The assessment and the modeling of radiative amdatd effects of aerosol require
information about aerosol optical depth (AOD), $engcattering albedo (SSA) and scattering phase
function. Among these parameters only the AOD isasneed directly for the certain set of
wavelengths. The solution of the radiative transfguation and the inverse problems of light
scattering is necessary for the estimation of t84 &nd the characteristics of the scattering phase
function.

The centre of West Siberia is characterized byréfetively low AODs (the typical value is
0.15 at 500 nm) according to long-term satellitel @mound-based observations. The standard
technique of AERONET [1] requires the AOD to be Hag than 0.4 at 440 nm for the SSA
retrieval, thus causing the necessity for develagino¢ other approaches. In the work we present
the validation results of the earlier developedhuods of the retrieval of the aerosol optical and
microphysical characteristics in the total atmosgheolumn [2, 3] from the data of sun-sky
photometer measurements (CIMEL CE-318) at the Taosteskon (http://aeronet.gsfc.nasa.gov).

The main idea of the first method consists in #ygasation of the single scattering component
from measured sky radiance on the basis of itergtiocess that terminates when the difference
between the measured and the calculated radiarammieeless than a threshold value [2]. The
advantage of the method is possibility of the scatty phase function and the SSA retrieval under
the low AOD and the absence of assumptions of w@micke shape. To increase the rate of
convergence of the iterative process in the secogithod [3] the initial scattering phase function is
chosen on the basis of aerosol “synthetic” sizéridigion obtained from the results of separate
inversions of the AOD (fine mode) and small-angtattering without taking multiple scattering
into account (coarse mode). After the retrievaltted single scattering characteristics the linear
inverse problem is solved.

For the analysis we selected summer measurememsZ®03 to 2009 which met the set of
criteria: cloud fraction must be less that 0.2 thHlough the day, the relative difference of sky
radianceB at equal angular distance from the Sun in ther sdtaucantar mustn’'t exceed 10%, the
difference ofB at 6 deg. in Sun and Sky channels mustn’t exce¥#dahd so on. We are focused
upon the situations with low turbidity. Obtainedsu#ts of the retrieval of the aerosol optical and
microphysical characteristics are compared botlnagaach other and with known aerosol models
(WCP, OPAC) and a Level 1.5 AERONET data produttereed by the method [1].
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OnTtuyeckme u pusnyeckue CBOMCTBaA al’apo3ons MpPU AanbHUX NepeHocax
3arpA3HeHMA Ha ueHTpanbHbii TAHb-WaHb

Yen b.b. (lidar@istc.kqg, Nmames C.A., CBepmmuk JI.T.

Kupeuscxo-Poccutickuti Cnassnckuti Yuusepcumem, Jluoapnas cmanyus Tennoxmouenxa, yi. Kueeckas 44,
xkom. 1/012, 7200006uwukex, pecnybnuxa Kupausus

@dus3nuecKkue W ONTHYECKHE CBOMCTBAa MBUIM M aHTPOIOI€HHOTO 3arpsi3HEHHs] MpHU X
TPAaHCTPAaHUYHOM U JAIbHEM NIEpPeHOCe ObLTN HeTpephIBHO nu3MepeHsl ¢ uroHs 2008mo mait 2009rr.
Ha JIByX M3MepuUTenbHBIX Toukax B LlenTpansHom Tsub-1llane, orcrosimux apyr ot apyra 6osee
gem Ha 300kMm.

VicTouHuky U MyTH NepeHoca aHTPOMOTEHHOT0 3arpsi3HEHUS U MU UCCIIEIOBaHbl HA OCHOBE
aHanM3a OOpaTHBIX TpaeKTopuil Bo3aymHbIX Macc mo Hysplit m mo wmomemm NAAPS ¢
MPUBJICYEHUEM JAHHBIX O HUPKYISIUOHHBIX MPOIECccax, MPOTEKAIOUINX B MEPUOJ SKCIIEPUMEHTA.
s aHanmu3a 3aBUCMMOCTH ONTHYECKUX CBOWCTB OT THIIA adpO30Js MPHUBJICUCHBI JIaHHBIC
CITyTHUKOBOHW WH(MOpMAITUH.

B Teuenme mepuomoB TpaHcrpanuuHoro mnepenoca (TTP) waOmogamichk BbICOKHE
kodpdunuenter PM2.5/PM10>55%, to ects mnpu TTP wHabmromaacs B OCHOBHOM
MEJTKOJTUCTIEPCHBI  a3p030JIb  aHTPOIIOTCHHOTO MPOMCXOXKIEHUs B BHIEC CyinbdaToB (cpemHee
oTHoIIeHHE MaccoBoro kodddumuenra PM2.5 /PM10 cocrasiser 67.5 %).Cpennss a3po30/abHast
ontuueckas tommmHa (AOT) mpu TTP pmaer Bemumumny <AOT> = 0.133 + 0.02. [Tapametp
Anrcrpema juis pasnuunbix map maH BotH A340/500, A500/675, A675/870 cpennuii mapaMeTp
Anrcrpema LA pauer  0.473 £0.059, 0.838 +0.096, 0.493+0.144 0.616 +0.074,
COOTBETCTBEHHO. BhICOKME 3HaueHusl BCEX MapamMeTpoB AHICTpeMa MOATBEPKIAIOT TOT (aKT, YTO
aspo3onb  TTP  comepkur OonbIIOoe  KOJNMYECTBO YAaCTHUI[ MEJKOJHUCIIEPCHOM  (pakuuu
AQHTPOINOTEHHOTO TPOUCXOXKIAEHHUS. OTH JaHHbIE XOPOUIO COTJAcyloTCsl C JaHHBIMH s
aHTpomnoreHHoro a’po3oist Bocrounoit EBpons! n Kutas.

IMpu mampaem meperoce (LTP) PM2.5 /PM10 naxomutcs B mpenenax 42-55 %, xorma
HaOJII0AaTNCh B OCHOBHOM MEJIKOZMCIIEPCHBIE YacTHIBl. [Ipu Takux mepeHocax, Kak IMpaBHIIO,
a’po30Jib COCTOUT B CpPEIHEM W3 MEJIKUX (AHTPOMOIECHHBIH a’p030Jb) MW KPYIMHBIX YaCTHII,
NPEUMYILECTBEHHO MHUHEpaIbHOTO MblieBoro npoucxoxaeHus. AOT mensercs ot 0.08 gumoii) 1o
0.71 B BeceHHWil TepWOJ, KOTJa 4Yalle BCEro HaOmogaeTcss BbIHOC TbUH. CpemHss
<AOT> =0.254 + 0.06.

Pernonansusiii meperoc (RTP),kak u B cirydae A3HaTCKO#M MBLUTH, MOKHO KJIaCCH(DUIIUPOBATH
Hu3kuM ypoBHeM PM2.5/PM10<~0.42,70 ecTth B COCTaBe ad’po30Jisi MPEBATUPYIOT
KpyNHOAMCIEpCHbIe TMbUIeBble YacTHIbl. Kak u B ciaydae LTP, permoHanbHbI BBIHOC
xapakrepusyercs: BennunHo <AOT> = 0.254 + 0.06B To xe Bpemst npu RTP,B omiinune ot LTP
(xorss cpemnme AOT wHe oTauvarorcs), 3HadeHus mnapamerpoB Amnrcrpema (0.370 +0.113,
0.645 + 0.143, 0.259 +0.178 0.332 + 0.107)yka3piBaloT Ha OOJblIee COACPKAHHE YACTHIL
Menkoi ¢paknuu. IIpu 3TOM Ha JUIMHHOBOJIHOBOW mape mapamerp Amnrctpema A675/870 B
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BECEHHUU nepuoa IMPUHHUMACT OTPHULATCIBHBIC 3HAYCHHA, 4YTO TOBOPHUT O CYHNICCTBCHHOM
MPEBAJTMPOBAHUN KPYITHOAUCIIEPCHOTO MBIJICBOTO a3P030JIsi B 3TOT IMEPHO,.

PeBy.]’IBTaTBI aHaJIn3a MOryT GBITB IIOJIC3HbI OJIA I/ICC.HGI[OBaHI/Iﬁ PEruoHaJIBHOIO Ka4deCTBa
BO3JIyXa M a3p030JIbHBIX 3P (HEKTOB HA N3MEHEHHE KJIMMaTa.

PaGora BhIONMHEHA MPH TOIJEPKKE MPOEKTOB MEXIYHAPOAHOTO HAYYHO-TEXHHYECKOTO IEHTpa
(MHTII) #3715u #KR-1522.

Optical and physical properties of aerosol at long-range transport of
pollution on Central Tien Shan

Chen B.B. (lidar@istc.Kg Imashev S.A., Sverdlik L.G.
Kyrgyz-Russian Slavic University, Lidar Station [b&puchenka, Kievskaya str. 44, 720000 Bishkekgiastan

Physical and optical properties of dust and antbgepic pollution at their transboundary and
long-range transport were continuously measuredn frdune 2008 till May 2009 at two
measurement sites in Central Tien-Shan, which ame tihan 300 km apart from each other.

Sources and ways of anthropogenic pollution and ttaasport are studied on the basis of
analysis of Hysplit backward trajectories of airss@s and NAAPS model with involvement of data
about circulation processes during the period peexnent. Satellite information is involved for the
analysis of dependence of optical properties frenosol type.

High values ofPM2.5 /PM10 > 55 %, were observed during the periods ofstvaundary
transport TTP), i.e. the fine aerosol of anthropogenic origirthe form of sulphates (average mass
coefficient ratioPM2.5 /PM10 was 67.5 %) was mainly observed at TTP. Theaaeeiaerosol
optical thickness (AOT) at TTP gives values fGT> =0.133 + 0.02. Angstrom parameter for
various pairs of wavelengths A340/500, A500/67573@870 and average Angstrom parameter LA
are equal to 0.473 £0.059, 0.838 + 0.096, 0.493147 and 0.616 + 0.074, respectively. High
values of all Angstrom parameters confirm that,féltat TTP aerosol contains a large number of
fine particles of anthropogenic origin. These date in good agreement with the data for
anthropogenic aerosol of the East Europe and China.

At long-range transport (LTP) the valuesRN2.5 /PM10 were in range of 455 % when
fine particles are mainly observed. At such transs a rule, the aerosol consists mainly of fine
(anthropogenic aerosol) and large particles of tpaimneral dust origin. Value oAOT varies
from 0.08 (winter) to 0.71 in spring period wheerth is often take place transport of dust. Average
<AOT> is equal to 0.254 + 0.06.

Regional transport (RTP), as well as in the casth@®fAsian dust can be classified by a low
level of PM2.5/PM10<~0.42, i.e. there is pilemae of coarse dust particles in aerosol
composition. As well as in the case of LTP, theioegl transport is characterized by values of
<AOT> equal to 0.254 + 0.06. At the same time durind®’Rihlike LTP (though average values of
AOT do not differ), values of Angstrom parameters 70.3 0.113, 0.645 £ 0.143, 0.259 £ 0.179
and 0.332 +0.107) indicate to greater concenmabtb fine fraction particles. And long-wave
Angstrom parameter A675/870 during the spring gkhas negative values indicating to essential
prevalence of coarse dust aerosol during this gerio

Results of the analysis can be helpful at studyegfonal air quality and aerosol effects on
climate change.

Work is carried out under financial support of hmiztional Scientific and Technical Center (ISTC)
projects #3715 and #KR-1522.
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Effects of clouds on earth-like planetary the rmal emission spectra at high
resolution

Vasquez Mayte(mayte.vazquez@dir.jiekitzmann Dani€l, Patzer A.B.C, Rauer Heikg

Schreier Franz Trautmann Thomas
'German Aerospace Center (DLR), Remote Sensing dlegjyninstitute, Oberpfaffenhofen, Germany
2zentrum fur Astronomie und Astrophysik, TU Betierlin, Germany

Clouds have an impact on the radiative transfeplametary atmospheres by changing the
planetary spectra (intensities and shapes) duextincgon events. Thereby, they influence the
atmospheric and surface temperatures and can esvaje false negative biomarker signatures.

The effects of the presence of clouds in Earth-likenetary atmosphere are studied and
compared using high and low resolution radiatiamsfer models. Accurate high resolution spectra
are modeled using a combination of a line-by-lilid) (molecular absorption code with a multiple
scattering radiative transfer solver. Special emhe& taken at regions of the infrared spectrum
where bio-signatures may be present. Temperatofégsrand low resolution spectra for Earth-like
planets around different types of central starscaleulated using a radiative-convective climate
model with a parameterized cloud description [1].

The new Ibl-multiple scattering code was testeatsssfully with respect to consistency to the
low resolution radiative transfer code. The depengef biomarker signatures on the presence of
low-level water and high-level ice clouds have besalyzed, e.g. the thermal infrared band of
ozone at 9.6 micrometer.

Our first results indicate the important impactadduds on the detectability of biomarker
molecules by dampening their spectral signaturaghBrmore, biosignatures may be lost in low
resolution spectra leading to false negative diaasion, i.e. high resolution Ibl modeling is
mandatory for an assessment of detection feagibiitence systematic high resolution studies will

be pursued covering other spectral ranges of isitéogher biomolecules).
1. Kitzmann D., A.B.C. Patzer, P. von Paris eCibhuds in the atmospheres of extrasolar plankt€lmatic
effects of multi-layered clouds for Earth-like pds and implications for habitable zond&A, 2010,511,
A66, DOI 10.1051/0004-6361/200913491/

ConocraBneHne ONTUYECKUX XapaKTepPUCTUK BO3AYLWHbLIX 6acceMHOB
NMeknHa n MockBbl B nepuoabl 3KCTpemMaribHO 3aMyTHEHHOW aTtmocdepbl

Emunenxo A.C." (emilas@list.ri, Mcakos A.A.", Ban I'enuen” (Wgc@mail.iap.ac.on
YUnemumym @usuxu ammocepvr un. A.M.O6yxoea PAH, ITviocesckuii nep. 3, 11901 Mocksa, Poccus
2I/IHcmumym Qusuxu ammocepvr KAH, Iexun, Kumaii

OkcrpemanibHO kapkoe jeto 2010 roma na EBpormeiickoit Tepputopun Poccuu mpuBeno k
OTPOMHBIM YEJIOBEYECKMM M 3KOHOMHYECKMM moTepsM. Hambosee cuibHOe BO3/IEHCTBHE Ha
xuTenel MOCKOBCKOIO PETrHOHA OKa3zajdd IMPOJOJIKUTENbHBIE BBICOKHE TEMIIEpaTyphl U PE3KOe
yXyIIEHUE KauecTBa BO3AYIIHOM cpelibl, 0cOOEHHO B TIEpHo]I BpeMeHH ¢ 6 1o 9 aBrycra.

B nokname mnpencraBiieHbl pe3yJibTaThl CpaBHEHUS YpPOBHEH, NPOAOIKUTEIBLHOCTH U
MOBTOPSEMOCTH 3KCTPEMAJIBHOIO COCTOSHUS 3aMyTHEHHOCTU arMmocdeps! s [leknra u MOCKBBI.
CpaBHUBAIOTCS pe3yJIbTaThl MU3MEPEHUH, KOTOpPbIE MPOBOAMIMCH Ha 3BEHUTOPOJICKON HAy4YHOU
cranimun UGA PAH (BHC) ¢ mnomompio crnekrponomsipumerpa PAH ¢ aHanormyHbMu
pe3yJbTaTaMd HM3MEpeHuil, mnpoBoauMbiMu B IlekuHe. PaccmaTpuBaroTCs  CHEKTpaibHbIE
3aBUCUMOCTH KO3 (UIMEHTa HANpPaBICHHOTO CBETOPACCESHHUsS TOJ yIriioM paccesHus 45° u
CTETIeHH JIMHEHHOH mosipu3anuu noj yriom paccesiuust 90° B meproa HHTEHCHUBHOTO 33 IbIMIICHUS
atmMocdepsl MockoBckoro permoHa B 2002 m 2010 romax. Jlis cpaBHEHHS TPEICTABICHBI
pe3yabTaThl YETHIPHAILATH JIET M3MEPEHHH ONTHYECKUX XapPaKTEPUCTHK a’p030Jsl B PErHOHE
ropoga Ilekun. Paccmorpeno Oosiee 60 ciyuaeB sKcTpeMalbHOTO 3amyTHeHms. Hawbosee
MIPOJOJDKUTEIBHBIE U MOIIHBIE CMOTH 32 Bce Bpems u3MepeHuil B [lekune ObuM 3aMKCUPOBaHbI B
nepuoa ¢ 3mo 9 Hosops 2009rona u ¢ 5 mo 10 okts6ps 2010roma. [IpoBeaeHO cpaBHEHHE ATHUX
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CMOTOB C 33bIMJIEHHON aTMocdepoii B [TonmMockoBbe. MakcuMaibHbIE pa3oBasi, CpeIHeuacoBas u
CpEeIHECYTOYHAasl KOHIIGHTpaIluu, KoTopble 3apeructpupoBansl Ha 3HC 7 asrycra 2010r.
CYIIECTBEHHO MPEBBIIIAIOT YPOBHH KOHIICHTPALMHU a3p030Jisi, KoTophle HaOmonanuck B [lekune, u
ABJSIIOTCA peKkopaHbIMUA. Kpome 3toro, B [logMockoBbe, BIIEpBbIE B MPAKTUKE HAIIUX HATYPHBIX
M3MEpeHUl, HaOII0IaTUCh OTPHUIIATeIbHBIC 3HAYCHUS CTETICHU JIMHEWHOU monsipuzanun. BMecte ¢
TeM, TIPOJIOJDKATEIILHOCTh HanbosIee MOIITHOM CMOTOBOM CUTyanuu Obuta B MockBe 56 dacos, B TO
BpeMs, Kak B lleknHe NIUTEeNbHOCTh HENPEPHIBHOIO IMPEBBILIEHUS 3KCTPEMAIbHBIX YPOBHEH U B
2009u B 2010rT. MOUTH 5 CYTOK.

ConocraBneHUe JaHHBIX O KOHLEHTpPAlUM IIpUMEcEd B IPU3EMHOM BO3JyXe JABYX
METanoJINCOB I03BOJIAET YTOYHUTh MEXAHU3MbBl HAKOIUICHUS MpUMECEd W HX YyHAJIEHUs H3
BO3AYIIHOTO OacceiiHa ropoja. Bricokue ypoBHH a3p030JIbHOTO 3arpsi3HeHUs, Kak B [lekune, Tak u
B MockBe, 00yClIOBIE€HBl BHEIIHUMU HMCTOYHMKAMH. ODKCTPEMalbHO BBICOKHWE KOHIIEHTpAIUH
npumMeceil (GopMHUpYIOTCS Ha OOIIMPHOM TEPPUTOPUM BHE Meramojiuca. XapakTep BpeMEHHOU
M3MEHUYMBOCTH YKa3bIBa€T HA pa3MYHbIE MacIITa0bl MCTOYHHMKA 3aMyTHeHHs. B MockBe — 3T0
TOphsSHUKYU U JiecHbIe nokapbl Ha paccTosHuu 150-300km o Mockssl. B Ilekune — 310 pe3ynbrar
AHTPOIIOTEHHOM JEATEIbHOCTH Ha OOJNBIIOW TEPPUTOPUU IUIOJOPOJHOM M IJIOTHO 3aCeNeHHOU
Benukoii Kurtaiickoii paBHUHBI.

Pabota BeImomHeHa pu yactuanoi nommepxkke PODU (rpant 10-05-01019-a).

Comparison of aerosol optical characteristics in air basins of Moscow
and Beijing during periods of extremely turbi dized atmosphere

Emilenko A.S., Isakov A.Al, Wang Gengchén
!A.M. Obukhov Institute of Atmospheric Physics, RM&scow, Russia
“Institute of Atmospheric Physics, CAS, Beijing,n@hi

Extremely hot summer of 2010 at the European gaRiussia has led to enormous human and
economic losses. Prolonged periods of high tempesstand abrupt deterioration in air quality,
especially in the period from August 6 to 9, stigraffected people in Moscow region.

In the present work, the results of comparisonewtls, duration and frequency of extreme
conditions of atmospheric turbidity in Beijing aMoscow region are analyzed. The data of
measurements carried out at Zvenigorod Scientititi® of IAP RAS (ZSS) by means of
spectropolarimeter PhAN are compared with similazasurements conducted in Beijing. The
spectral dependences of the angular scatterindideat at the scattering angle of 4and the
degree of linear polarization at the scatteringenfj9C in periods of intensive smoke haze in the
atmosphere of the Moscow region in 2002 and 20&0cansidered. To compare, the results of
fourteen years of measurements of the optical chenatics of aerosol in the region of Beijing are
considered. Over 60 cases of extreme turbidityaasdyzed. The most prolonged and strong smog
for all the period of measurements in Beijing hasrbrecorded from November 3 to 9, 2009 and
from October 5 to 10, 2010. We compared charatiesi®f these smog situations with smoky
atmosphere in Moscow region. The maximum singleyrligoand daily average concentrations,
which are registered at ZSS on August 7, 2010, tanbally exceeded the levels of aerosol
concentration observed in Beijing and are recotdes Furthermore, for the first time in our field
measurements, the negative values of the degréeeair polarization were observed in Moscow
region. However, the duration of the strongest smstuation was 56 hours in Moscow, while in
Beijing; the duration of the continuous excess xifeame levels was almost 5 days, both in 2009
and 2010.

Comparison of impurity concentrations in near-stefair of two megalopolises allows
specifying the mechanisms of accumulation of imgesiand their removal from the air basin of the
city. High levels of aerosol pollution both in Bagy and Moscow are due to the external sources.
Extremely high concentrations of admixtures arenkxl over a wide area outside the city. The
manner of their temporal variability indicates thiéferent scales of the sources of turbidity. In
Moscow they are the peatbog and forest fires atstarte of 156300 km from Moscow. In
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Beijing, this is the result of human activities ovarge areas of fertile and densely populated the
North China Plain.
The work was patrtially supported by RFBR (Proje&05-010190).

CopepxxaHue caxeBoro aspo3ons B Bo3aywHom G6accenHe r. MOocKkBbl BO
Bpemsi noxapoB B ceHTsA6pe 2002r. n aBrycte 2010T.

Korneiikun B.M." (kopeikin@ifaran.ry TTonomapesa T.51.2
YUnemumym dusuxu ammocepvr un. A.M.O6yxoea PAH, IToicesckuii nep. 3, 11901 Mocksa, Poccus
“Tuopomemyenmp Poccuu, bon. Ipedmeuenckuii nep. 11-13, 123243ockea, Poccus

The content of soot aerosol in the air pool in Moscow during the fires
in September 2002 and August 2010

Kopeikin V.M.!, Ponomareva T.Y4.
'Obukhov Institute of Atmospheric Physics of Rusaizademy of Science, Moscow, Russia
Russian Hydrometeorological Center of Russia, Mas@ussia

Kpynnomacmrabuoe 3aapiMiaeHue atMochepbl BO BpeMsl JIeCO-TOPQSHBIX TOKAapOB Ha
tepputopun  EBpomeiickoii uwactu Poccuiickoit ®epeparuu  nerom  2010r. mpuBeno k
3HAYUTEIBHOMY YXYIUICHUIO SKOJOTHYECKOW OOCTaHOBKM U  pajuKalbHOMY HW3MEHEHHUIO
paMallMOHHOTO PEeXUMa aTMOCc(epbl Ha OOJBIIUX TEPPUTOPUSX, BKIFOYasT MOCKOBCKUI PETHOH.
Jis  monmydyeHUsT HalIeXKHBIX KOJMYECTBEHHBIX OLEHOK paJAMAllMOHHO-KIMMATHUYECKUX H
HKOJIOTHYECKUX 3()(PEKTOB a’p0O30NbHOM COCTABIAIOMIEH JBIMOB HEOOXOAMMO IPOBEICHHE
KOMIUIEKCHBIX U3MEPEHUN ONTUYECKUX XapaKTEPUCTUK adPO30JIs.

3amaueil HacTosmield paboOTHl SBISETCS H3MEPEHHE MAacCOBOW KOHLIEHTPAIMHM Ca’KE€BOTO
a’po3ost B T. MockBe. OTOOp a3p030ibHBIX Mpob Ha GuiIbTpel (0T 3 10 5 yacoB) mpoBOAMICS B
LIEHTpEe ropoja Ha TeppuTopuu UHCTUTYTa Prusuku armocdepsl PAH (yn. b. OpabiHka) B 1HEBHOE
BpeMs CyToK B paboume aHu Hemenu 29wurons—23asrycta 2010roma. Konmentpamwust caxu
M3MEHSIACh B AManas’oHe 2—22MKr/M° ¢ MaKkCHMyMOM KOHIEHTPAallWH CaXH 6 aBrycra.
[Ipeobnanaroniee YKMCIO 3HAYEHWW KOHIIGHTPAIMU CaXW HAXOJIWJIOCh B HMHTEpBAJC 4-9xr/m>.
[Tpubnu3nTEeNbHO B TaKUX Ke IMpeaeiax BapbUpPyeT KOHIEHTpalus caku B MOCKBE B aBrycTe B
2000—-2009romax. MormHoe 3arpssHeHue caxei mmaock 4 cyrok (6—9 aBrycra). Bo Bpems
noxapoB 16—-20 cenrs6ps 2002 roga KOHIEHTpauusi CaXu H3MeHsulach B auanazoHe 0.8—
16.5Mxr/Mm° ¢ MaKCUMyMOM KOHIIeHTparuu caxku 17 centsops. [lpu sTom mpeobnanaromiee 4ucio
3HAYEHUH KOHIICHTPAIIUU CaXH HAXOJUJIOCh B MHTEpBAJE 2.1-5.2uxr/m® [1]. TpomomKKUTETHHOCTD
CUJIBHOTO 3arpsi3HeHust caxkeld 17 centsiOps coctaisiia 14 dacos.

Cocrosinue artmochepsl B mepBod  monoBuHe aBrycta 2010 roma, mno JgaHHBIM
I'mapomeTuenTpa, onpeaensna yCTOMYMBBIA aHTUIMKIIOH, PACMOJIAraBIIMICS B IEHTPE €BPONEHCKOM
gactu Poccun. AHanm3 oOpaTHBIX 1-CyTOYHBIX TPaeKTOPHl MEpeHOCa BO3AYIIHBIX MAacC Ha YPOBHE
925M0 moxkasay, 4yTO HaAMOOJbIIEe TMOBBIIICHHE COJICPKAHUS CaKEBOrO a’po3ois B T. MOCKBe
HaONIIO/Ia7IoOCh C TPHUXOJIOM BO3AyXa C IOT0-BOCTOYHOTO HAMPABJICHHS, TAC B 3TO BpeMs
cyliecTBoBaiu odaru moxapo (6—9 asrycra). 3, 4, 10u 6, 9 aBrycra TpackTOpHH IepeHOCca
BO3/IYIIHBIX MAcC MPOXOAST B 001acTu Mexay Tynoit u Psa3anbio, yka3piBas MCTOYHUKU JIBIMOB OT
MIPOMCXOUBIINX TaM JIECHBIX MOXapoB. 13 aBrycra, BO3MOXKHO, UCTOUHUKAMH JBIMOB SIBIISIOTCS
paiionst BOmm3u Illarypsr u Hwmxuero Hosropoma. 16—20 centsabps 2002 roga McTOYHUKAMHU
3arpsi3HeHUs] T. MOCKBBI Ca)Kell SIBIISUTUCH 30HBI TOPEHUs TOPPSHUKOB, T.K. B O3TOT MEPUOA
MaKCHUMYM KOHIICHTPAIH CaXXU HAOIIOAIICS IPH MEPEHOCE BO3AYIIHBIX Macc oT LlaTypsl.

Ha ocHoBe mMoNy4eHHBIX JaHHBIX HAOJIONEHUN MOXKHO CHeJaTh CJIEAYIOUIME BBIBOBI
1. MakcumarnbHass KOHIGHTpalusi Caku B T. MOCKBE BO BpeMs JIECHBIX I0XKAPOB H TOPEHUS
topdsiaukoB 6—9 aBrycra 2010 roga comocTtaBUMa ¢ MaKCHMAaJbHBIM COJICpKAHUEM CaXu B
atmocdepe 1. MockBbl 17 centsabps 2002 roga. 2.IIpoaomKUTENbHOCTh MOIHOTO 3arpsi3HEHUS
cakeil Bo3aymHoro 6acceitHa r. MockBbl cocTaBisiio B aBrycre 2010romy 3a cuer cymiecTBOBaHUS
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YCTOHYMBOr0 aHTHLMKIOHA B EBponelickoil yactu Poccun 4 cyTok, B OTIAMYME OT AJUTEIBHOCTH
3arpsisHeHUs1 atMocdepbl 1. MockBbl caxkeir B 14 wyacoB 17 centsa6ps 2002 roma, korma
aTMOC(epHBbIE MPOLIECCH PA3BUBAIUCH 00JIee TUHAMUYHO.

Pabota BemonHena npu nopaepkke npoekra PODGU Ne 10-05-01019.

1. Topuakos I'.11., Anukun [LI1., Bonox A.A. u ap. MccrnenoBanue coctaBa 3abIMICHHOM aTMOC(hepbl
r. MOCKBEI BO BpeMsi TI0:kapoB TophsiHUKOB jieToM-oceHbto 2002r. Joxn. AH, 2003,390, 2, 251-254.

PagnaunoHHble n TemnepaTtypHble 3¢pdeKkTbl ALIMOBOro a’po30sisa npu
noxapax B MockoBCckoMm perunoHe netom 2010r.

I'opuakosa U.A. (Gorchakova@ifaran.juMoxos U.1. (Mokhov@ifaran.ri
Hucmumym @usuxu ammocghepor um. A.M. Obyxosa PAH, Iviocescxuii nep. 3, 11901 Mockesa, Poccus

[lo maHHBIM W3MEpPEHHM ONTHUYECKHX TOJIIUH JBIMOBOIO a3p030Js HAa HAa3€MHOM CTaHLIUU
Aeronet (58 N, 36 E) na 3Benuroponckoii HaydHou ctanuuu WHcTUTyTa usmku armocdeps
uM. A.M. OO0yxoBa TIOJIy4eHBI KOJUYECTBEHHBIC OIICHKH KOPOTKOBOJIHOBOTO a’3p030JHHOTO
paguanoHHoro  QopcuHra Ha TpaHUIAX atMocepbl M M3MEHEHUS  TEeMIIepaTyphl
MIPUIIOBEPXHOCTHOTO €105 TONMMHON 10MeTpoB, BBI3BAHHOTO JBIMOBBIM a3pO30JI€M BCIEACTBHE
JIOTIOTHUTEIHHOTO OCJIA0JICHHSI MPUXOISIIETO COTHEYHOTo H3mydeHus. Ha ocHOBe aHanm3a JaHHBIX
u3MepeHuii Ha 3BeHUropojackoil m MockoBckoi cranmusx (55° N, 37 E) Aeronets kauectse
BEJIMYMH aJb0el0 OJJHOKPATHOTO paccesHus U (hakTopa aCHMMETPHUH a3po30Jis MPH OIpeeIeHUN
OILICHOK BBIIIEYKa3aHHBIX I(P(PEKTOB IHIMOBOTO a’pO030Ji HCIONB3YIOTCS Pe3yabTaThl PEIICHUs
oOpaTHO# 3amauyu, COOTBETCTBYIOIIME YpOoBHIO 1.5, ¢ NMpUMEHEHHEM JaHHBIX H3MEpPEHUN Ha
MockoBckoii craniuun Aeronet.

C 20 uronsa mo 18 aBrycra mpakTHYECKH HEMPEPHIBHO HAOJIOIAI0Ch CHIBHOE 3aIbIMJICHHE
atmocepsl. Hanbounee 3aapiMiuernbie THU — 3T0 7, 8, 9aBrycra. BenuuuHbI ONTHYECKUX TOJIIUH
a’p030J1s, HHTEPIIOIMPOBAaHHbBIC Ha JUTMHY BOJIHBI S50HM, 7 aBrycta BapbHpOBajId B JUaIa30HE OT
1.73 10 4.40, 8asrycta — ot 1.8310 3.96u 9 aBrycra — ot 1.2010 3.60.B 3T0T nmepron BenuIHHbI
anp0e10 OJIHOKPATHOTO PacCcestHUs a’po30is u3MeHsuch B npeaenax ot 0.9510 0.96,a dakropa
acumMeTrpuu oT 0.69 no 0.70 ma mmuHe BosHbI S50HM. MakcuManbHble a0COIOTHBIC BETUYUHBI
KOPOTKOBOJIHOBOTO ~ a3pO30JILHOTO PaJMAllMOHHOTO (OPCHHTa COCTaBWIIM HA TOBEPXHOCTH
350B1/M?, Ha BEepXHEH rpaHuiie arMochepsl — 120B1/M?. [IpunoBEepXHOCTHOE OXJIAXKICHUE 3a
JTHEBHOE BpEMsI CYTOK B cpeaHeM cocTtaBmiio 6° C.

MeTon cnoma-nokauumm atmocdepbl AnNs aHanusa cpegHUX Nonewn
KOHLUEeHTpauun aspos3ons

Harorumpina E.C. (EkaterinaN@ecko.uran)yUloxnyonsrii B.A.
Hucmumym npomviunennoii sxonoeuu YpO PAH, yn. Copou Kosanesckoti 20, 62021 Fxamepunodype, Poccus

Mertonabl cratucTuku obpatHbiX Tpacktopuit (COT) mpeaHasHadeHbI I HIACHTH(DUKAIIUH
pacrnpesiesieHdsl UCTOYHUKOB 3arpsi3HSIIOLNIMX KOMIIOHEHTOB M OCHOBAaHbI HA COBMECTHOM aHaJIM3e
JAHHBIX PEe3yJbTaTOB WM3MEPEHUS KOHILIEHTPALIMM NPHUMECEH B OJHOM WM HECKOJIBKHX TOYKaxX
MOHUTOpPUHTa W HaOOpa OOpaTHBIX TPACKTOPUM IBMKECHHUS BO3AyXa (JIarpaH)XEBBIX 4YacCTHIL),
MpHUOBIBAIONINX B TOYKY HAONIOACHHS] B COOTBETCTBYIOIIMI MOMEHT BpeMmeHU. Kak mpaBuio, 1is
COTJIaCOBaHUsI MPOCTPAHCTBEHHOI'O CPEJIHETO TMOJIsI KOHLIEHTPALUNA 3arpsi3HUTENSL U pacipeiesiCHUs
KOHIIEHTPALU BIOJIb TPACKTOPUN JIBHXKEHUS BO3AYIIHBIX yacTull B MeTogax COT ucnons3yrorcs
CTaTUCTUYECKHUE MPOLIEAYPHl YCPEIHEHUS U CTIIAKUBAHUSL.

OcHoBHast Hjes MPeII0KEHHOTo MeToaa (irrona-mokaruu armochepsl (PJIA) 3akmrouaeTcs B
MPOBEACHUU TAKOTO COTJIACOBAaHUS HE HA OCHOBE MHTYUTHUBHBIX CTATHUCTUYECKHX MPOLEAYp, a Ha
OCHOBE MCIOJIb30BAaHUS YPAaBHEHHs COXPaHEHUs Uil MPUMECH B INPEACTABICHUIX OWIepa M
Jlarpanxa. BBenenme B anmroputm merona DJIA stamoB pemieHHs 0alaHCOBOTO YpaBHEHHS
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MO3BOJISIET Pa3BUTh MPENJIOKEHHYI0O METOAWKY B HAMpaBICHUHM Y4eTa pealbHbIX (PH3UKO-
XUMHUYECKHUX IPOILIECCOB, KOTOPHIE MPOUCXOAAT C MpHMechio B arMmocdepe. OAHUM U3 TaKuX
MIPOLIECCOB SIBJISIETCS CYXO€ OCAKICHHE adpPO30JbHBIX YACTHUIl HA IMOACTUJIAIONIYIO MOBEPXHOCTD.
[Ipouecc cyxoro ocaxIeHHs 3aBHUCUT OT YpOBHS aTMochepHOM TypOyJIEHTHOCTH, CKOpPOCTH
MOJIEKYJISIpHOM  auddy3un BemiecTBa B JIAMUHAPHOM  TMOJACTIOEC U (PU3UKO-XUMHUYECKUX
B3aUMOJICCTBUIM MpPUMECEN € MOJCTUIIAIONIEH TOBEPXHOCTHIO.

B nanHO# pa®ore B KadecTBe MCXOMHON HMH(pOpPMAIMH ObUIM MCIIOIB30BaHBI: a) OOpaTHBIC
CEMHUCYTOUYHBIE TPACKTOPHUH JABUKEHUS BO3yXa Ha HIDKHEHW m3o0apudeckoil mosepxHoctu 9501 TIa
(http://croc.gsfc.nasa.gov/aeronet/ koropple  mpeacTaBasAOT  co0oi  HAOOp  TOUEK,
XapaKTepU3YIOMIUX [OJIOKEHUE JIarpaH)KeBOM YacTULIBI B OINpEAENIEHHbII MOMEHT BPEMEHH;
0) yHKIMK pacmpeneneHus a3po30JibHBIX YacThll o pazmepam (http://aeronet.gsfc.nasa.gowip
OCHOBE KOTOPBIX BOCCTaHABJIMBAJIUCH OOBEMHBIE KOHIIGHTpAIMM IpyOOAMCIEpCHOW U
TOHKOJMCIIEPCHOM (pakiuii aTMOC(HEPHOro a’po30Jis; B) METECOPOJOTMUYCCKHE XapaKTCPUCTHKH
(maBnenue, TemmepaTtypa W JAp.) JUIS  pacdyerta  CKOpPOCTEH  CyXOro  OCaXICHHUS
(http://www.esrl.noaa.gov/).

Jlis YUCIIEHHBIX pacyeToB ObUIM HCIOJNb30BaHbl JaHHbIE W3MEPEHHM XapaKTepUCTUK
arMocdepHoro a’po3os 3a 2004-2009rr., nmosyyeHHbIE B IBYX MYHKTaX HAOIIOACHUS TTI00aIbHON
cuctembl MonmtopuHra AERONET: Cpemnmit Ypan - KoypoBckas acTpoHOMHYECKAs
obOcepBaropusi B OKpecTHOCTH T. EkatepunOypra; 3amamnas Cubups — WHCTHUTYT ONTHKH
atmoctepsl, T. Tomck. Ha ocHoBe mopenupoBanmst metogom DOJIA s nByX HE3aBUCHMBIX
HaOOpOB pe3yNbTaTOB HU3MEPEHHUH, TMONYYEHHBIX B pa3HbBIX TOYKAX MOHUTOPUHTIA, ObUIH
paccuuTaHbl CpEHUE TOJIST KOHIICHTPAIMA a3p030Jis, KOTOPhIe KAYECTBEHHO XOPOIIO COTIACYIOTCS
MEXIy COOOM.

Pabora BbInonHeHa mpu (puHAHCOBOW momaepxke HayuHoro mpoekra 09-C-2-1011mo Iporpamme

YpO PAH «DyHnaMeHTanbHbIC HAYYHBIC MCCICAOBAHMUS, BBINONHIEMbIE COBMECTHO ¢ opranuzanusmu CO
PAH u IBO PAH».

MUccnepgoBaHusa aspo30/fibHOW ONTUYECKOM TOnWM atmoccepbl Ha ceBepe
BoctouHon Cubupmu

Caxepun C.M.! (sms@iao.r)j KaGanos J[.M.", Tepmyrosa C.A.}, Holben BZ, Smirnov AZ,

SorokinM.?, Kycroe B.10.3, Hukonamkun C.B.* (nikolashkin@ikfia.ysn.r
YUnemumym onmuxu ammocgepor um. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomcxk, Poccus
’NASA Goddard Space Flight Center, Greenbelt, ManyJaJSA
r V Apxmuuecxuii u Anmapkmuyeckuil HayuHo-ucciredosamenbckuil uncmumym, yi. bepunea 38, Cankm-

Iemep6ype, Poccus
*Uncmumym kocmodusuueckux uccnedosanuii u asponomuu um. FO.I'. Illagpepa CO PAH, np. Jlenuna 31,
67789 kymck, Poccus

Studies of the atmospheric aerosol optical de  pth in the north of Eastern
Siberia
Sakerin S.M,, Kabanov D.M., Terpugova S.A, Holben B% Smirnov A%, SorokinM.?,
Kustov V.Yu?, Nikolashkin S.V!
V.E. Zuev Institute of Atmospheric Optics SB RAS8)Sk, Russia
’NASA Goddard Space Flight Center, Greenbelt, USA

3Arctic and Antarctic Scientific Research InstituBaint Petersburg, Russia
“Yu.G. Shafer Institute of Cosmophysical Researdhf@monomy SB RAS, Yakutsk, Russia

B nocnennee pgecsaTuierre BO3POCIO BHUMAHHME K HUCCIEJAOBAHMAM  pagualldOHHBIX
XapaKTEPUCTUK a’3p030Jisi B MOJSPHBIX pailoHax. B HacTosmiei paboTe 00Cy)aaroTcs pe3yabTaThl
U3MEpeHui adpo3osibHoM ontudeckoil tonmm (AOT) armocdepsl B paiioHe METEOPOIOTHUECKOU
obcepsatopun “Tuxcu” (71.6° c.in., 128.9 B.1.), a Takke JaHHBIE MHOTOJICTHHX HAOJIOJCHHIA B
paiione SIkyrcka (61.7 cm., 129.4B.1.). B m3mepenmsax AOT wucmonp3oBaanck Sun-Sky
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pamnomerp CE 318 (AERONET) [1]u mopratuBHbli conHeunsit ¢poromerp SPM [2] (Tukcw,
uions 2010r.), paboraromuii B quamazone crekrpa 0.34-2.14mkm.

AHanu3 MHOTOJIETHHUX JAHHBIX B SIKyTCKe TMOKa3al, uTo oOuiel TEeHAEHIMEel roJJ0BOro Xoa
(B Tom gucie B 2010r.) sBstercst ciaxg AOT ¢ deBpanst mo HosOpb: B 0o6aactu 0.5mkm ot 0.17610
0.08. M13-3a Huskoro nonoxenus CoiHLA JaHHBIE B AekaOpe W siHBape OTCYTCTBYIOT. [loaTromy
MOXHO TOJIaraTh, YTO B 3T MECALBI MPOUCXOIUT MOCTEIEHHBIA POCT a’pO30JbHOTO 3aMyTHEHMS
(HakorUTeHWE a’po30iisi) O MaKCUMalbHBIX 3HaueHWHd B (QeBpane. ['010Boi X0ox moKaszarens
CEJICKTUBHOCTH AHICTpeMa ( XOpOIIO BBIPAXKCH. caMble BBICOKHME 3HaueHus (Oonee 1.7)
HAOJIIOMAl0TCA B HIOJE, a MHHHMalbHble (0KOMO 1) — B XOJIOAHBIA MEpHOA. B MeXromoBoi
M3MEHYMBOCTH TPOSIBUINCH BoMHOOOpasHble konebanus AOT: makcumymsl B 2006, 2008T. n
muanmMyMbl B 2004, 20074 2010rT.

B nannbIX, nonayueHHbIX B paiione Tukcu, Toxe npocnexusaercs cnag AOT ot neTa Kk oceHu.
[Ipuuem, B Tpu Mecsna u3 nsatu cpeanemecsiyible AOT npakTUYecKy COBNAJAIOT ¢ aHAJIOTUYHBIMU
naaaeiMd 2010r. B SIkyrcke. OTMeuaeTcsi BHICOKAs CEIEKTUBHOCTH crekTpanbHOro xoma AOT B
paitone THKCH: 3a epruo U3MEPEHH (MIOHb—OKTSIOPD) CpeIHEMECSUHbIC 3HAUCHUS MTOKa3aTelst
He omyckanuch Hke 1.4, a MakcUMallbHbIe HaOMONanNch B HWIOHE. Hampumep, mo IaHHBIM
dboromerpa SPM, cpennee 3naueHue a B uroHe cocrapisieT 1.8,a AOT crmamaer ot 0.168 obmactu
0.34mxm no 0.02B o6mactu 2.14mxMm. Huszkue 3nauenuss AOT B UK auanazone cBHAETENBCTBYIOT
0 MaJIOM CcoJepKaHuM B atMmochepe TrpyOOTUCIICPCHOrO a’3po30ist (B HIOHE MOBEPXHOCTh, B
OCHOBHOM, OblJIa €Il¢ OKPhITa CHETOM). B 3THX yCIOBHSIX OTHOCHTENBHO BhICOKHE 3HaueHust AOT
B KOpDOTKOBOJHOBOM YacTH CIEKTpa, TO-BUAUMOMY, OBUIH OOYCJIOBIEHBI IEPEHOCAMU
MEJIKOJUCIIEPCHOTO a3p030JIsl U3 COCETHUX PETHOHOB.

OOcyxnaloTcs pe3ynbTaThl CpaBHEHHUS CHEeKTpaibHbIX 3aBucumocteil AOT B Tukcu B
paznuunbie Mecsipl 2010r. ¢ MHOTOJIETHUMH JAaHHBIMH B SIKYTCKE W Ha BBICOKOIIMPOTHBIX
cranimax AERONET B cesepuom mnonymapun (Resolute, Barrow, Opal)B pesynsrarax
CpaBHEHHUs MpocCiekuBaeTcs ImupoTHoe yObiBaHue AOT: makcumanbHble 3Ha4YeHHS B SIKyTCke
(0.138 o6mactu 0.5mkm) u cambie Huskue ([10.05)Ha cranmmuu Opal (80 c.i.).

Bripaxkaem O6naronapHocts cotpynnukaMm TukcuHckoro ¢umuana AYITMC, AAHUU u ESRL NOAA
(CIIIA) 3a moMOIIs B OpraHU3allii H3MEPEHUH CONHEUHBIMU (hoTOMETpamMu B obcepBaTtopun Tukcu. Pabora
BBHIMOJIHEHA Tpu (uHAHCOBOM moxnepkke mnpoextoB Ne 21.1, 21.7 mporpammbl (QyHIaMEHTATbHBIX
uccnenoBanuii [Ipesunnyma PAH u [N'ocynapctBennoro kontpakra Ne 02.740.11.0674.

1. Holben B.N., Eck T.F., Slutsker I. et al. AERBEN- A federated instrument network and data archive fo

aerosol characterizatioRem. Sens. Env998,66, 1, 1-16.

2. Cakepun C.M., Kabanos /.M., PoctoB A.Il., Typuunosuu C.A. ITopTaTuBHBIN COHEYHBIH (HOTOMETP.
Ipubopwer u mexnuxa sxcnepumenma, 2009, 2, 181182.

OueHka BKnaga NMpOMBLILSIEHHOrO ropoga B a’3po30SyibHYH ONTUYECKYH
Tonuwy artmocdepbl Ha npumepe r. EkatepuHOypra

Jlyxenkas ATLY (ann@ecko.uran.julloaayOHbIi B.AL Mapkesos I0.1.2, Bepecuen C.A2

Topaa C.10.%, Cakepun C.M.%, KaGauos .M., Holben B.N?, Smirnov A.V?
lHHcmumym npomviutiennou sxonozeuu YpO PAH, yn. Coghwu Kosanescroui 20, 620212. Examepunbype,
Poccus
2Vpansckuii pedepansuwiii ynusepcumem, np. Jenuna 51, 62000Q. Examepun6ype, Poccus
3Uncmumym onmuxu ammocdepvi um. B.E. 3yeea CO PAH, nu. ax. 3yesa, 634021Tomck, Poccus
*Lenmp kocmuueckux nonemos I'odoapoa (GSFCINASA), Code 614.4, Building 33, NASA God&pate
Flight Center ,Greenbelt, MD 20771 USA

IIpencrasnen aHanu3 pe3ysbTaTOB MAPHBIX HU3MEPEHUN adpPO30JIbHOW ONTHUYECKOM TOJIIIU
(AOT) armocdepsr Ha Cpennem Ypaine 3a 2010r., BBIMOJIHEHHBIX ¢ MTOMOIIBIO MHOTOKaHAIBHBIX
COJHEYHBIX (POTOMETpPOB B (OHOBOM M TOPOACKOM NyHKTaxX HaOmojaeHus. OOHOBBIH IYHKT
HaOJII0JICHUS HAXOAUTCS B JIESCHOM MacCHBE MPUMEPHO B 65 KM ceBepo-3amannee r. ExarepunOypra
Ha Tepputopuu KoypoBCKO# acTpOHOMHUYECKOW 00cCepBaTOpuH, I'7ieé B U3MEPEHUSIX HCIONIb3YeTCs
conaeunsii  poromerp Cimel CE318, paboratommii B pamkax mnporpammbl AERONET
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(http://aeronet.fsfc.nasa.gov).Bropoit  (ropojackoii) mNyHKT HaOJIOJCHUS PACIONOXKEH B
HeHTpanbHOM YacTu T. EkaTtepuHOypra Ha 6aze MHcTUTyTa npomseinuieHHOM 3konorun YpO PAH,
IZle U3MEPEHHUs MPOBOAATCS C MOMOIIbI0 MHOTOBOJIHOBOTO COJIHEUHOro ¢oromerpa tuma SP-9,
paspaboranHoro Muctutyrom ontuku atMmochepsr CO PAH, 1. Tomck. OOmmumu st o6omx
npubOpOB SABJISAIOTCA BOCEMb crieKTpaibHbIX kKaHanoB: 340, 380, 440, 500, 675, 870, 940, 1620
(xanan 940HM UCIONB3YETCS IS ONPEACIICHUS BIAarOCOACPKaHU aTMOC(EPHI).

Jlnis olleHKH BKJIaJa MPOMBIIUIEHHOTO ropoaa B AOT HCMONb30BAMCh PE3YNbTAThI ABYX
[IUKJIOB M3MEPEHUH, MPOU3BOAUMBIX B TeproJ Hiob—oKTA0ps 2010r. IlepBhIid MUK BKIHOYACT
pe3yNbTaThl OJHOBPEMEHHBIX COBMECTHBIX W3MEPEHUU, BBITIOJHEHHBIX ABYMS COJHEYHBIMH
dboTomMeTpaMH, paCIIONIOKEHHBIMU B OJHOM TOYke — (oHOBOM myHKTEe HabmoaeHus. OOmiee
KOJIMYEeCTBO mM3MepeHuit coctaBuiio 9147.bwuto ycTtaHoBieHO, 4TO pe3yiabTarhl u3mepeHuit AOT
s anuH BoinH 340, 380, 440, 500, 675, 8#M crarucTuyecku He pa3IUYarOTCs, a IS JITUHBI
BoiHel 1020HM wum oOmero cojaepkaHus TMapoB BOABI ONpPENEJICHBI TOMPAaBKH, KOTOPHIE
00ecneunBarOT COTJIACOBAaHHOCTh U3MEPEHHH Pa3HbIX TPHOOPOB.

Bo BTopoMm muKie — H3MEPEHHS BBIIOJHSINCH OJHOBPEMEHHO B PAa3jMYHBIX TOYKaxX
MOHHUTOpHHTA «poH-TOpoa». ObIIee KOMMIecTBO u3MepeHuid coctapmio 19762./1ys sToro nukia
U3MepeHuil ObUI0 OOHApY)KEHO CTAaTHCTUYECKH 3HAUYMMOE pas3linyhe MEXIy pe3yibTaTaMu
¢doHOBBEIX ® Topoackux wm3MepeHui: AOT Ha Bcex JIMHAX BOJH, BKJIAJOB TOHKO U
rpyoonucrnepcHoro aspo3onst B AOT,; mapamerpa Anrcrpema. [Ipu sTom Habm0maeTCs TOBOIBHO
cunpHas cratuctudeckas ces3zb Mexay AOT B r. ExatepunOypre u Koypockoii obcepBaropuu:
kod(purment koppemnsnuu cocrasiser Oonee 0.8. B ropome wHaOmoganmch 0Oojiee BBICOKHE
3HA4YeHHUs adpo30sIbHOM onTrueckoi Toimm. Otnuune AOT cocraBiser oT 15 %B undpakpacuom
10 30 %B BUANMOM U YIbTPapUOIETOBOM CIIEKTPAIBHBIX JUaNa3oHax. BTN Takke yCTaHOBIICHBI
CYIIECTBCHHBIC PA3JIMYUsl B BETUYMHAX MapaMeTpa AHrcTpeMa. B ycrmoBusx ropoga oH OoJjbIie B
cpennem Ha 30 %.IIpu 3ToM oOIIIEe BIarocoaepKanrue MPakKTUUECKH OJJMHAKOBO B 000X MyHKTaX.

JIOTIOJIHUTENHHO OBUTH OIICHEHBI 3aBUCUMOCTH BEIMYMHBI OOHAPYXKEHHOTO pa3inyus
3HAYCHHH aTMOC(HEPHON ONMTHUYECKOW TOJIIHA MEXIYy TopoJAoM M (OHOBBIM pailOHOM OT psja
(hakTOpoB OKpyXKalollell Cpeapl: HAmpaBiICHHsl BETpa, CHIBI BeTpa, Kiacca CTaOMIBHOCTH
aTMocdepsl, JaBJICHUS, COOTHOIICHHUS TOHKO U IPyOOIUCTIEPCHOM (hpakIuii a3po30Jisi B aTMocdepe.

Pabora BbInonHEeHa mpu (puHAHCOBOW momaaepxke HayuHoro mpoekra 09-C-2-1011mno Iporpamme

YpO PAH «DyHnaMeHTanbHbIC HAYYHBIC MCCICAOBAHMUS, BBHIIONHIEMbIE COBMECTHO ¢ opranuzanusmu CO
PAH u IBO PAH».

AMnupuyeckme CBA3M MeXAy MacCoBOM KOHUEHTpauuen alapos3ons wu
ONTUYECKON TOoJsWen Hag ueHTpanbHbIM TAHb-LLUaHem

Ceepmnuk JI.I'. (lidar@istc.kq, Yen b.b., Umames C.A.

Kupeuscko-Poccutickuii Cnaganckuii Yuusepcumem, Jluoapnas cmanyusi Tennoxnouenxa, yi. Kuesckas 44,
xkom. 1/012, 720000buwukex, pecnybnuxa Kupausus

B noknaie mpuBoAsITCS pe3yabTaThl CTATUCTHYECKOTO aHAIM3a OTHOIICHHS MEXy MaCCOBOM
KoHIeHTpanueii PM2.5, PM gactuir u a’po30ibpHOi ontudeckoi tommmuoi (AOD) mo maHHBIM
U3MEPEHUST Ha JBYX OKCIEPUMEHTaJIbHBbIX Toukax JlupmapHon craHuuu TeruIoKIIOYEHKA,
pacrnoyioxeHHbIX Ha ceBepHOM TsHb-11lane B LlenTpanbroii A3uu, B nepuoa ¢ utons 2008mo mait
2009r. ¢ wucrnonb30BaHUEM CONHEUHBIX (oroMeTpoB Microtops Il, u3mepurenbHBIX CcHCTEM
TEOM/FDMS u npo6ootoopuukos URG-3000ABC.Pe3ynbraThl yKa3bpIBalOT, YTO MPH YCIOBHU
MPUMEHEHHUSI TPOIETyPhl OTOPAKOBKU JAHHBIX ONTHUYECKUX M3MEPEHUH, TOTYyYECHHBIX B YCIOBUSIX
o0auHO aTMochepsl, Ha0II01aeTCs YAOBICTBOPUTENIbHAS KOPPEALUS MEXKIY CPEAHECYTOUHBIMU
snayeHusmu AOD u PM2.5 (PM). B 3aBucumoctu OT ce3oHa KOI(DPUIMEHT JTUHEHHOM
koppemsiiuu u3MeHsuics ot 0.56 no 0.87. bosnee BricOkMe 3HAUCHUS M3MEPSEMBIX IMapaMETPOB U
ko3 (UllMeHTa KOPPENSIIHA MEXIy HHUMHU TOJYYCHBI B BECEHHUW W OCCHHHH TEPUOIbI H
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OOyCIIOBJICHBI TPHCYTCTBHEM B TMpeAeNiaXx MOTPAaHUYHOTO CIIOS dYacTUll A3WATCKOW TIBLIH.
[IpuBeneHbI MpOCThIC TMHEWHBIC OTHOIIEHUS 3aBUCUMOCTH Mexay AOD u PM2.5.

Ce30HHBIE W3MEHEHHSI MAacCOBOM KOHIIEHTpauuu dYactull PM2.5 mnokaspiBaloT sIBHOE
yMeHbIlIeHHe ¢ OKTs0ps mo ¢eBpans. CormacHo rpamamusm US EPA (Crammapra KauectBa
Bosznyxa CIIIA NAAQS), 3TOT Iepro T MOYKHO OTHECTH K KaTerOPUHU XOPOIIEro KauecTBa BO3/1yXa,
O3HAYaloIeH, 4TO eKeIHEBHBIEC 3HAYCHUSI MAaCCOBOM KOoHIeHTpanuu PM2.5Haxonarcs B mpenenax
0-15.4mkr/™°.

OcTtanpHOe BpeMs rojia, 3a UCKIIOYEHNEM HECKOJIbKUX CIIy4aeB, MOKHO OTHECTH K KaTeropuu
ymepennoro xauectsa (or 15.4 no 40.4ur/m°). Cpennue koHieHtpauus PM2.5 cocraBmim Ha
Bishkek_Siter LIDAR_Sitel5.22+ 7.46u 12.40+ 7.36r/M° COOTBETCTBEHHO.

BrisiBlIeHHBIE OTHOIICHHS MOTYT OBITh HMCHOJb30BaHBI JUIsl OLEHKH KauecTBa BO3JyXa 3a
MPEAIIECTBYIOMUE TOJbl, YTO TO3BOJUT W3YyYUTh JTUHAMHKY BO3IYIIHOTO 3arps3HEHHS B
enTpanibHON A3uH, U U1 OLICHKH BO3JICUCTBUSI 3arpsI3HEHUS Ha 3/I0POBhE.

PaGora BpIMOMHEHa TpH TOAAEPKKE MpoeKTa MeXIyHapOoTHOTO HAyYHO-TEXHHYECKOTO LIEHTpa
(MHTILI) #3715.

Empirical relationship between aerosol mass co  ncentration and aerosol
optical depth over Northern Tien-Shan

Sverdlik L.G. (lidar@istc.kg Chen B.B., Imashev S.A.
Kyrgyz-Russian Slavic University, Lidar Station [b&puchenka, Kievskaya str. 44, 720000 Bishkekgiastan

Results of statistical analysis of the relationwsstn the mass concentration of PM2.5,cPM
particles and aerosol optical depth (AOD) accordmgeasurements at two experimental points of
Lidar Station Teplokluchenka, located in northeranfShan in the Central Asia, during the period
from June 2008 till May 2009 using the Microtopssun photometers, TEOM/FDMS measuring
systems and URG-3000ABC samplers are presentediltReshow that at the application of
rejection procedure of optical measurements dataived in cloudy conditions, the satisfactory
correlation between daily average values of AOD BMR.5 (PM) is observed. Depending on a
season the linear correlation coefficient varienhfr0.56 up to 0.87. Higher values of measured
parameters and correlation coefficient between thenreceived for spring and autumn and caused
by the presence of Asian dust particles in the Haunlayer. Simple linear relations between AOD
and PM2.5 are presented.

Seasonal changes PM2.5 mass concentration show the obvious decrease @ctober till
February. According to gradation US EPA (Air QualBtandard of USA NAAQS), this period can
be referred to a category of the high quality of aneaning that daily values of PM2.5 mass
concentration are in range ofI6.4pg/m°.

The rest of the time of the year, except for sdveaaes, is possible to refer to a category of
epy moderate quality (from 15.4 up to AQd/m°®). Average concentrations BM2.5 were equal at
Bishkek_ SitandLIDAR_Siteto 15.22+ 7.46 and 12.4@ 7.36ug/m’ respectively.

The revealed relationships can be used for estomati air quality for previous years that will
allow studying dynamics of air pollution in the @eh Asia, and for estimation of pollution
influence on health.

Work is carried out under financial support of hmiztional Scientific and Technical Center (ISTC)
project #3715.
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MepeHoc 3arpsisHEHUst U1 BapuMauuMu O30Ha Haj UeHTpanbHbIM TAHb-lLlaHem

Nmames C.A. (lidar@istc.kq, Yen b.b., Cepmmuk JI.T.

Kupeuscxo-Poccutickuti Cnassnckutl Yuusepcumem, Jluoapnas cmanyus Tennoxmouenxa, yi. Kueseckas 44,
xom. 1/012, 720000buwuxex, pecnybnruxa Kupeusus

Jlyiss BBISICHEHHSI BOIIPOCAa O BIMSHUU a’pO30JILHOTO 3arps3HEHUs Ha O0IIee CoJlep:KaHue
o3ona (OCO) BBeaeHo moHsTHE «KO3PduIHeHT cooTBeTcTBUA» (CF), KOTOPHIN paBeH BelHUYHHE
OCO, npuxopsieiicss Ha eIUHHUITY a3p0o30JbHON ontuueckoit TomuHbl (AOD) Ha jyiMHE BOJHBI
A = 340uMm.

Beigenensl mepuoabl MepeHoca 3arpsA3HEHHUs C YYETOM THUMa IMEePEeHOCHMOTO al’po30Jis,
HCTOYHUKA M LUPKYJIALHUOHHBIX IMPOILIECCOB, C KOTOPBHIMU CBSI3aHbI HANpPAaBIICHUS TEepEeMEIICHUs
BO3JYIIHBIX Macc. B BBIIENCHHBIX Mepuojgax OblIM paccumtanbl 3HaueHus CF, onmtudeckue u
¢dbu3mveckue mapaMeTpel. B 4acTHOCTH, 3TO MacCOBBIM KOI(PPUIMEHT, YUCICHHO pPaBHBINA
OTHOIICHHIO MaccoBhIX KoHIeHTpauuid (PM2.5/PM10), aspo3onbHas onThdeckas TOJIIUHA Ha
mmaae BomHbl 500HM (AOT500) u cpemaumii mapamerp Amnrcrpema (LA), BBIYHCIEHHBIH 10
gyetbipeM JuinHaM BostH 340, 500, 675 870HMm.

Y CTaHOBIIEHO, YTO MPHU TpaHCTPaHUYHOM TepeHoce 3arpssuenus (TTP) Bo3ayiHas macca
COJICP’KUT  OOINBIIOE KOJIMYECTBO YACTHUI] MEJIKOAUCIIEPCHOW (pakiuu aHTPOMOTCHHOTO
npoucxoxaeHus. OO0 3TOM CBHIETENbCTBYIOT BBICOKME 3HAYEHHUS MapaMmerpa AHICTpemMa H
ko3 dunenta PM2.5 /PM10 > 55 %,koTophiii MOKa3bIBAaCT IO MEJIKOAUCICPCHBIX YaCTHII B
obmieit (pakuuu. OCHOBHBIMH HMCTOYHHKAMH ITHX YaCTHI[, B OCHOBHOM CYIb(aTOB, SBISIOTCS
Bocrounas EBpomna u EBpomneiickas yacts Poccun, 3anagnas Cubups m Boctounsni Kazaxcraw.
[Ipy >TOM HAOMIOAAIOTCS MEPUIUOHANBHBIC TEPEMEIICHUs BO3AYIIHBIX Macc. B xapakTepHbIe
MEePUObl TAKUX MEPEeHOCOB (OCeHHMH M 3uMHUI ce30Hbl) CF B cpeHeM MpPUHMMACT 3HAYCHHS
okoso 2800 DU,B otnenbHbIX cinyyasx gocturas 4980 DU.

IMpu gamsHem mepenoce (LTP) aspo3onb, Kak MpaBHIIO, COCTOMT B CPEJIHEM M3 MEIKHX
(aHTpOMOreHHBIN a3p030Jib) U KPYIHBIX YaCTHIl, MPEUMYIIECCTBCHHO MHUHEPAIBLHOTO IHUICBOTO
npoucxoxaeHus. CMelaHHBIH a’po30Jib TAKOro THUMNA [EPEHOCUTCS B  OCHOBHOM C
OJIM)KHEBOCTOUHOTO HamnpasiieHus (mycteiHu JluBuu, ApaBuu, paHCKOTro Haropbs), CMEIINBAsCh B
YMEPEHHBIX MIUPOTaX C AHTPONOTEHHBIM a’po30JIeM TPaHCTPaHUYHOTO mepeHoca. [lpu sTom
HaOIIIO/IaeTCsl TMPEUMYIIECTBEHHO IMUPOTHOE TIepEeMEIICHHe BO3AYIIHBIX Macc. OTHoIIeHHe
MaccoBoro koddduimenta Haxonutes B mpenenax 42-55 %, a senuunHa AOTS500 mensiercst ot
0.08 Gumoit) mo 0.71 B BeceHHMII MepHOMa, KOTJa dYallle BCEr0 HAOJIOMACTCS BBIHOC ITBUIN
NPEUMYILECTBEHHO U3 MyCThiHb. bosiee Hu3kue (B 2—3 pasa), Mo CPpaBHEHHUIO C TPAHCTPAHHUYHBIM
MEPEeHOCOM, a WHOTJAa U OTpHIATEeNbHbIE 3HAYCHHs MapaMmeTrpa AHICTpEMa CBHUETEIbCTBYIOT O
HATHYUU KpynmHoaucnepcHbix dactull. CF B 3Tu mepuoabl B CpeqHEM NPUHUMAET 3HAYCHHS,
paBubie 2500 DU, u3menstsicy B quanazone ot 1030 DUBo Bpemsi BeceHHEH aKTUBHOCTH MBLIBHBIX
Ooypp 1o 4200 DU B 3umMHuil mepuon, KOrja BIMSHHME OKa3bIBAaeT TAKXKE W TPAHCTPAHUYHBINA
MepPEeHOC.

Pervonaneubiii mepenoc (RTP), xkak u B ciay4ae A3HATCKOH MbUIM, XapaKTEpU3YeTCs
JOMUHHPOBAHUEM KPYIMHOAUCIEPCHBIX TbUIeBbIX udacTui (PM2.5/PM10 < ~ 0.42)OcHOBHBIMU
MCTOYHHUKAMHU TAaKOT'O a’p030Jisl SIBISIOTCS MycThiHA Takia-Makan u 6acceilH ApaibCKOro Mops.
CF B cpemnem paBen 1630 DU, noxonst B OTACNBHBIX CIOydasx 10 MUHHMAJIbHBIX 3HAYCHHH,
nocruratonmmx 340 DU @ mapre 2009r.), xorma oCymIECTBISIICS MPEUMYIIECTBEHHO BBIHOC
MIBJIEBOTO a3P030JIsl.

Pabora BeimonHeHa npu GpuHaHCOBOU moaaepkke npoekra MHTI] #KR-1522.
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Pollution transport and ozone variations over the Central Tien-Shan

Imashev S.A. (lidar@istc.ggChen B. B., Sverdlik L.G.
Kyrgyz-Russian Slavic University, Lidar Station [b&puchenka, Kievskaya str. 44, 720000 Bishkekgiastan

To find-out the influence of aerosol pollution ootal ozone we introduce a concept
«correspondence factor» (CF) which is equal td mtane value per unit of aerosol optical depth
(AOD) atA =340 nm.

Periods of pollution transport from various sourees allocated taking into account the type
of transported aerosol, the source and circulapimtesses with which directions of air masses
movement are connected. The values of CF, optiedl @hysical parameters were calculated in
these periods. In particular, it is the mass cofit which is numerically equal to ratio of mass
concentrations RM2.5PM10); aerosol optical thickness at 500 nm (AOD50@) aaverage
Angstrom parameter (LA) calculated using four 38@0), 675 and 870 nm wavelengths.

It is revealed that at transboundary transport @fupon (TTP) the air mass contains a
considerable amount of fine fractions particlesanthropogenic origin. High values of Angstrom
parameter an@®Mz2.5 /PM10 > 55 % which shows the contribution of fine s into the total
fraction testify to it. The basic sources of thpaeticles, basically sulphates, are the Easterogeur
and the European part of Russia, Western SibedaEast Kazakhstan. And meridian northern
movement of air masses is observed at this timeinBuhe typical periods (autumn and winter
seasons) of such events the CF on the averagadaslties near 2800 DU, in some cases reaching
values of 4980 DU.

At long-range transport (LTP) the aerosol, as a,rabnsists mainly from fine (anthropogenic
aerosol) and coarse particles, mainly mineral dugin. Mixed aerosol of this type is transported
mainly from Near-Eastern direction (desert of Lipysrabia, plateau of Iran), mixing up in
moderate latitudes with the anthropogenic aero$ahe transboundary transport. In thus case
mainly latitudinal movement of air masses is obsdrvMass coefficient ratio was in limits of
42-55 %, and value oAOT500 changes from 0.08 (winter) up to 0.71 duringngpperiod when
dust carry out due to long-range transport mairdynfdeserts is observed. CF during the periods of
these events on the average was equal to 2500 Bdngmg in a range from 1030 DU during
spring activity of dust storms up to 4200 DU durithg winter period when there was also the
influence of transboundary transport.

Regional transport (RTP), as well as in case oaAslust is characterized by the domination
of coarse dust particles (PM2.5/ PM10 < ~ 0.42immass. The basic sources of such aerosol are
Takla-Makan desert and Aral Sea basin. CF was exutie average to 1630 DU, reaching at some
events the minimum value equal to 340 DU (in Ma2fl99), when there was transport of mainly
dust aerosol.

The work is carried out under financial supportFC project #KR-1522.

Effects of development of urban areas and in crease of aerosols on
meteorological parameters using MODIS data in Tehran

Mohammadiha A., Memarian M.H. (Memarian@yazduniradVirRokn S.M.
Department of Physics, University of Yazd, Yazh Ir

In recent year, a big challenge has been causddelmal islands of super cities. Increase of
population in super cities coincides with incregsthermal islands. Many researches in this field
and generation of atmospheric aerosols that afeetition balance, climate change, atmospheric
flows, carbon cycle, and meteorological paramdtaxe been done.

At present research, using MODIS data, air poliutio Tehran city that is the biggest and the
most populated city in Iran is investigated. Pregioesearches have showed that the topography of
Tehran plays the main role in concentration of gadhs and increasing of aerosols in this city. To
start, first, annual and monthly changes of aesaat investigated. Using Aerosol Optical Depth
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(AOD) of MODIS data from 2000 to 2010, monthly chgas of aerosols are analyzed. Relation
between AOD and radiation balance and also théioeldetween AOD and some meteorological

parameters such as temperature and relative hymatié investigated. Our results show

concentration of pollutions is high in center amsteof Tehran that according to high measure of
AOD. Therefore, increase of AOD can show changeadration balance in this area.

Aspo3onbHaa onTtu4yeckasi TosiwmHa atmocdepbl B [JaribHeBOCTOYHOM
permoHe no mMHoroneTtTHumMm aaHHbiIM AERONET wm MODIS

CakepuH cmt (sms@iao.ry)Auapees ClI0. benapesa T.B.}, Ka6anos I[.Ml,
Kopuuenxo I'.11.2 (kornienko@utl.ru)HolbenB.?, SmirnovA.°
YUnemumym onmuxu ammocgepvi um. B.E. 3yesa CO PAH, na. ak. 3yesa, 634021Tomck, Poccus
ZchypuﬁCKaﬂ acmpoguszuueckas oocepsamopust JIBO PAH, 692533 . ['opromaeoichoe, [Ipumopckuil kpatl,

Yecypuiickui paiion, Poccus
3NASA Goddard Space Flight Center, Greenbelt, MamyJaJSA

Atmospheric aerosol optical depth in Far East region according to
multiyear AERONET and MODIS data

Sakerin S.M., Andreev S.YU, Bedareva T.\}, Kabanov D.M:, Kornienko G.F, HolbenB.2,

SmirnovA.2
.E. Zuev Institute of Atmospheric Optics SB RAS)Sk, Russia
?Ussuriisk Astrophysics Observatory FEB RAS, Gorttaoe, Primorsky Krai, Russia
*NASA Goddard Space Flight Center, Greenbelt, USA

[TpocTpaHCTBEHHO-BpEeMEHHAsT M3MEHUMBOCTh a’p030JbHOM ontuueckoit Tommmuabl (AOT)
atMocepsl B J[adbHEBOCTOUHOM peruoHe (OopMUPYETCsl MO CIOXKHBIM BIHUSHHEM IEPEHOCOB
BO3/lyXa CO CTOPOHBI OK€aHa W COCEIHHX CTPAH — MPOMBINUICHHBIX, TYCTOHACEIIEHHBIX PaliOHOB
Kwuras, Kopeu, SAnonnu. B gokmnane oOcykmaroTcsi ce30HHAs M3MEHUMBOCTh CHeKTpaidbHbIX AOT
aTMocQepsl, U3MEpPEeHHbIX BOIM3HM Y ccypuiicka conmHeunbiM Gotomerpom CE 318cetn AERONET
(2004-2010rr.), a Taxke ocobeHHoctr mpoctpancTBeHHoro pacnpeaencauss AOT (0.55mkm) mo
nanHbiM ciyTHHKOBO#M cucteMbl EOS/MODIS (TERRAkomnekius 5 u AQUA komnekius 5.1),
nonydeHHBIM B mepuos ¢ 2001 mo 2010r. [Ins KOMMYECTBEHHOW OIICHKHA MPOCTPAHCTBEHHOM
W3MEHUYUBOCTH OBLIM BBIJCIICHBI HECKOJBKO PAOHOB C KBa3WOJHOPOAHBIM pacHpeeIeHHeM
a’pO30JBLHOTO 3aMyTHEHHs — 3abaiikanwe, [Ipumopse, fAnonckoe m OXOTCKOE MOps, KOTOPHIC
CpaBHHUBAIUCH C NaHHbIME B BocTounom Kutae u 3amaguoit Cubupu.

PesynbTaThl Ha3eMHBIX HAONIONCHHI C HCIOIB30BaHMEM coHedHoro ¢oromerpa Cimel
CE 318 (AERONET) noka3zanu, 4TO Ce30HHAas W3MEHYHBOCTH a’pO30JIBHOTO 3aMyTHEHHS B
[IpuMopbe KauecTBEHHO aHaJOTMYHAa MHOTHUM pailoHaM yMEpPEHHBIX IIUPOT, HO OTJIMYACTCS
oonpmmu 3HadeHusMu AOT u amrumutymoir rogoBoro xoma: makcumaibHbie AOT (0.5Mmkm)
HaoOmonarorcss B Mae (0.38), munumanbubie — B okTsaOpe (0.15); mokasaTenb CEICKTHBHOCTH
AHrCTpemMa a, B cpeHeM, 0oJiee BEICOKUI B TEILIBIA MEPUO.

ConocraBineHME MHOTOJETHUX HA3€MHBIX M CIYTHUKOBBIX u3MepeHuit AOT mnokasaio
JI0OCTaTOYHOE corjacue MaHHBIX. OCHOBHOE pa3jiNyuhe COCTOMT B TOHM)KEHHBIX CIYTHUKOBBIX
3HaueHusix AOT B Ilpumopse BO BTOpoil mnojoBuHE roja. IlokaseiBaeTcs Takke, YTO
cpennemecsiuable AOT, HaOmrogaembie B palioHe Y CCYpHIICKa, PENPE3CHTATHBHBI ISl BCETO
ITpuMopsbs.

[IpocTpaHcTBEHHOE pacmpeAesieHue a’po30JibHOr0 3aMmyTHeHMsi Ha J[lanmpHem Boctoke
HeoHopoaHo. OOumii nuamna3on uzMeHeHns AOT mpeBblIaeT OAMH MOPSAJOK C MUHUMAIbHBIMU
3HaueHusIMU Ha ceBepe CuOUpH UM MaKCUMallbHBIMH — Ha BocToke KwuTas, rje cocpepoToueHo
0O0JIBIIIOE YHCIIO KPYITHBIX MPOMBIILIEHHBIX EHTPOB. Cpeau BHIICICHHBIX pallOHOB, CaMble HU3KHE
rogoseie 3HaueHuss AOT (0.55mkm) xapaktepusr mns 3abaiikanbs — 0.14 fakue ke, Kak B
3anagnoii Cubupu). AOT armoctepsr B [Ipumopse Ha 40 % Bhile BeiencTBUE COBMECTHOTO
BIUSIHUSL TBUIEBBIX BBIHOCOB M TOPEHHUS PACTUTEIBHOCTH B TEIUIBIA MEpUOI. Ad3p030JbHOE
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3aMmyTHeHHe Haj akBatopuen Smonckoro Mmopsi (0.30) Gombiie, yem B IlpumMopbe, Tak Kak
HAXOMUTCS B 30HE JOMOJHUTEIBHOTO (KpOME TBUIH) BO3ACHCTBUS BBIHOCOB AHTPOIOTIECHHOTO
a’po3oist co ctopoHsl Kutas. OxoTckoe Mope HaXOAMUTCS CEBEpPHEE 30HBI OCHOBHBIX BBIHOCOB
a3uaTCKOTrO a’po30iis. A3po30sibHOE 3aMmyTHeHHE atMocdepsl Hagy Oxorckum MopeM (0.23)xoTs u
MEHbIIIE, YeM HaJ| SIMOHCKMM MOpEM, HO BCE K€ OTHOCHUTEIIBHO BEJIHKO B CPABHEHUH C COCEIHHUM
pailoHaMu KoOHTHHeHTa. [lo-BuauMOMY, 3TO OOYCIOBIEHO BYJIKAHUYECKOW IESATENLHOCTHIO Ha
Kamuatke u Kypunax. Makcumansabie AOT (0.53)Habmogatorest B mpudpexHom paiione Kuras,
rpanngamuM ¢ JKenteim mopem. 3umoit AOT B Ilpumopne, 3abaiikambe 1 OXOTCKOM MoOpe
BBIPABHHUBAIOTCS.

Kpome cpenHux xapakTepucTHK paccMaTpuBaeTcs MexromoBas mameHuuBocTh AOT. Ilpu
pasHOM ypOBHE a’p0o30JbHOr0 3amyTHeHus koiebanust AOT B [Ipumopse, 3abaiikanbe 1 OX0TCKOM
Mope uMmeroT obmui xapakrep. Berutecku AOT, nabmogasmmecs B 2003, 20081 2006rr., 60nee
BBIPQXEHBI B KOHTHHEHTAJBHBIX PaiiOHAX, B OCHOBHOM, 3a CUET BECEHHUX MAHHBIX. JDTOT (HaKT
yKa3blBaeT Ha Haubosiee BEPOSATHBIM MCTOYHHK 3aMYTHEHUS — JIbIMbI TOPEHUS PACTUTEIHHOCTH B
3abaiikanbe u [Ipumopse.

Pabota BrImosHEeHa nipu (UHAHCOBOI moanepxkke uHTerpanronHoro npoekta CO PAH Ne 75, rpanra
PO®®U 09-05-00961u 'ocynapctBennoro kontpakra Ne 02.740.11.0674.

dKkcnepuMeHTanbHoe MUccrnefoBaHMe NMPOLIECCOB NepeHoca Ha
OMYCTbIHEHHbIX TEPPUTOPUAX

['opuakoB rumt (aengor@ifaran.ny byaTos ,Z[.B.z, Kapmos A.B.}, Koneiikua B.M.?,

Kypbaros I'.A.2, Cokomnos A.B.2
YWnemumym @usuxu ammocepvi um. A.M. O6yxosa PAH, ITeincesckuii nep. 3, 11901 Mockea, Poccus
Mockosckuii 20cyoapemeentblil yuusepcumem npubopocmpoenus u ungopmamuku, Mockea, Poccus
3Mocrosckuii eocyoapcmeennblil yHusepcumem um. M.B.Jlomonocosa, Bopoowvéswul 'opwi, 119992Mocksa,
Poccus

Experimental investigation of the transfer pro  cesses over desertificated
areas

Gorchakov G.I, Buntov D.V?, Karpov A.V2, Kopeikin V.M!, Kurbatov G.A3, Sokolov A.V?
'Obukhov Institute of Atmospheric Physic, RAS, Mes&ussia
“Moscow State University of Instrument Making arférimation, Moscow, Russia
3Lomonosov Moscow State University, Moscow, Russia

Berporiecyanplii TIOTOK CYIIECTBEHHO BJIMSCT HA MPOIECCHl IEpEeHOCa a’dpo30Jis, TeIuia,
AJIEKTPUUECKUX 3aps/ioB, a TaKKe KOPOTKOBOJHOBOM W uH(pakpacHo# pamuarmu [1, 2].
HccnemoBanne MpoIECCOB TEpeHOCAa B BETPOINECYAHOM TIOTOKE CEPbE3HO  3aTPYyIHSIOT
MHOI‘OHapaMeTpI/I‘-IHOCTB " CTOXACTUYHOCTH JAHHOT'O SIBJICHUS.

JIis  WccaemoBaHUs Tpollecca IepeHoca TIECUMHOK HCIOJIB3YeTCS YeThIPeXKaHAIbHBIN
(OTOANEKTPUUECKUI CUYETYMK YaCTHUI[, C IOMOIIbI0 KOTOPOTO Ha YETHIPEX YPOBHAX ObUIN
3apETHCTPUPOBAHBI  (IIYKTyallMH CYMMAapHOW KOHIIGHTPAIlMA TECYMHOK. BB  Ompese/ieHb
IapaMeTpsl KyCOYHO-JIMHEWHBIX PETPECCUOHHBIX COOTHOLICHHHM MEXAY KOHLICHTPALMIMHU
MECYMHOK Ha Pa3HBIX YPOBHAX. B BEpXHEM W HMKHEM CIIOSX CANBTAIMU BBITOJHEHBI U3MEPCHHS
(GYHKIIUU pacrpeneseHus CaTbTUPYIONUX MeCYHHOK 1o pazMepam. [lokazaHo, 4to HaOIO1aeMbIe
pacrpe/ielieHuss CabTUPYIONIMX IECYMHOK IO pa3MepaM ¢ yJIOBJICTBOPHTEIHLHOW TOYHOCTHIO
anMpOKCUMHUPYIOTCS YCEUSHHBIMH IrayCCOBBIMH (DYHKITMSIMH pacIipeesICHusI.

B HwxkHeMm cnoe canpranuu npuMepHo oT 1 1o 20MM MeTOAOM CKOPOCTHOM BHIEOCHEMKH
BapeFI/ICTpI/IpOBaHBI TpaeKTOpI/II/I CaJII:TI/Ipy}OH_II/IX IICCUNHOK. HO BOCCTAHOBJICHHBIM TpaeKTOpHBIM
rapaMeTpaM OIICHCHBI TYpOYJICHTHBIC IMyJbCAIlMd KOMIIOHEHT CKOPOCTH BETpa B HIDKHEM CJIOC
caJIbTalluu.

PaccMoTpeHbl B3aMMOCBSI3W MEXIy MapaMeTpaMH CajdbTalliM M KOHIICHTPAIMeHW YacTHIL
a’po30Ji. YCTaHOBIEHO, YTO CyMMapHas KOHIICHTpAIUSl YacTHUI[ a’po30Jisi, TeHEePHUPYyeMOoro Ha
MOJICTUJIAFOIICH MOBEPXHOCTH TIOJI BO3JCHCTBHEM BETPOIIECYAHOTO MOTOKA, CPABHHUTEIHLHO TECHO
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KOppENUPYET € KOHIIEHTPAUMEH IIECYMHOK B TOM ClIy4ae, KOIJAa CYETYMKU a’po30iisl U
CAJIbTUPYIOLIUX NMECYMHOK HaXOIATCS B HEMOCPEICTBEHHOM OJIM30CTH APYT OT JIpyra.

[TokazaHo, YTO AJIEKTPUUECKUE TOKH B HHX)KHEM CJIO€ CaJbTALIMU KOPPEIUPYIOT C CYMMAapHOU
KOHIEHTpaluen caJbTUPYIOMINX necyuHoK. OOHapyKeHO BIUSHUE MPOLIecca HAKOIIJICHUS 3aps/I0B
Ha MOJCTWJIAIOLIEH MOBEPXHOCTH HA HANIPSKEHHOCTD 3JIEKTPUYECKOrO MOJISI B IIPUIIOBEPXHOCTHOM
cioe atMocdephl.

JlaHHBIE CHHXPOHHBIX U3MEPEHUN (DYHKIIMIA pacripe/iesieHus 0 pa3MepaM YacTHUIl a3pO30JIs U
CAIbTUPYIOLUX MTECYNHOK MO3BOJISIOT OLIEHUTh UX COBMECTHOE BIIMSIHUE HAa PAIUALIMOHHBIN PEXUM
B IIPU3EMHOM CJI0€ aTMOC(ephl Ha OMYCTHIHEHHOW TEPPUTOPHH.

Pabora BeimonHena npu noxuepxkke PODU (mpoext 10-05-00280)u Ilporpammer OH3 PAH Ne7
“dusnyeckue Mo ¥ BHyTpeHHee cTpoeHue 3emin. JnHaMuka MekreocepHbIX B3aUMOICHCTBUN .

1. T'opuakos I'".H1., Epmakos B.W., Koneiiknua B.M. u np. DnexTprdeckne TOKH caabTalli B BETPOIIECIaHOM

notoke. JJoxnaowt AH, 2006,410, 2, 259-262.

2. Topuakos I'.11., TutoB A.A., ByuTtos JI.B. ITapaMeTpsl HIIKHETO CJIOS CadbTAILlMHM HA OMYCTBIHCHHON
teppuropuu. Joxnaowt AH, 2009,424, 1, 102-106.

Oco6eHHOCTU napameTpu3auunm OCHOBHbLIX MUKPOCTPYKTYPHBLIX W
pagnauMoOHHbIX XapaKTepUCTUK O6GNlayHOCTM cMelwlaHHoro ¢)a3oBOro cocTaBa

[Merpymun A.I'. (petrushin-2005@mail.ju

Ob6nunckuil uncmumym amommot snepeemuxu, Cmyozopooox 1, 2490406nunck, Poccus

The parameterization features of the main rad iative and microstructural
characteristics of mixed-phase clouds

Petrushin A.G. (petrushin-2005@mai).ru
Obninsk Institute of Atomic Energy, Obninsk, Russia

Jlnst  o0nakoB cMemiaHHOTo (pa30BOIO  COCTaBa IMOJAPOOHO PACCMOTPEHBI TapameTphbl
MUKPOCTPYKTYPBI Pa3UYHbIX (pakiuii vactuil (pa3Mepbl YacTHIl OINpPEASICHHBIX (OpM, HUX
KOHIICHTpAlMsi W BO3MOXKHbIC (YHKIMU pACIpENeiCHHss YacTUI[ MO pa3MepamM), a TaKkkKe |
OCHOBHBIC ONTHUYCCKUE XAPAKTCPUCTUKH PACCESHUS U3ITyYCHHS SJICMEHTApHBIM 00bEMOM (CpeaHuii
KOCHHYC WHIMKATPUCHI paccesHus, (akTopbl H TokKazaTenu dSPPekTuBHOCTH OCIabIeHus,
paccesHus ¥ MOTJIONICHUS U3JIyUeHUS) I OTJCNIbHBIX JUTHH BOJIH B nuana3one ot 0.6 10 12.0mkm.
Mopens MUKPOCTPYKTYPBI CMEIIaHHOTO 00J1aKa BKIIIOYAET B ¢eOs JICASHbIC KPUCTAILIIBI Pa3IMIHBIX
¢dbopM U pa3MepoB M BOJHBIC KAIlJK, pABHOMEPHO MEpeMEIIaHHbIe 0 BceMy o0beMy obmaka [1].
PacdeTsl XapakTEpUCTHK PACCESTHHOTO HM3JIYYSHHS IS KPUCTALIHYECKOW (DpakIiy CMENIaHHOTO
o0Jlaka MPOBENEHBI C MOMOIIBI0 MPUOIMKEHHBIX METONOB [2], pa3paOOTaHHBIX HAMHU paHee Ui
pacueToB XapaKTEPUCTHK PACCESIHHUS HM3JIyUSHHs] Ha YacTHUIAX C pa3MepamH, MPEBBIIIAIOIUMHE
JUTMHY BOJIHBI TAJIAIOMIEr0 M3JIYYCHHs, a JUIs KamelbHOW (hpakuuu 3TOro obiiaka — 1Mo METOIUKE,
MOJYYEHHON € MCIOJb30BaHUEM U3BECTHOM Teopuu Mu-JlopeHna. BenuuuHbl KOMIUIEKCHOTO
moKaszaTessl MPEIOMIICHHS JIbja B3AThl U3 paboThl [3], KOMIUIEKCHOTO TMOKAa3aTeNs MPeIOMIICHUS
BOJIbI — 13 [4] .

Ha ocHOBe 3KCHepHMEHTaNbHBIX MAaHHBIX O pa3Mepax, KOHIEHTPAHMU JEASHBIX YaCTHIL
OTpeNieNIeHHBIX (OpM W HMEIOIICHCS CBS3M BOJHOCTH KaIleIbHOW (pakiuu C JIEITHOCTHIO
KPUCTAUTMYCCKON (pakiuu CMEIaHHOro o0jaka OT ero cpefHed temmeparypbl 1 [5] mpu
NPHUHATHIX (DYHKIUSAX pacTpeieseHnus YacTHIl M0 pa3MepaM BBISIBIIEHA 3aBHCHMOCTH OCHOBHBIX
XapaKTEPUCTHK MUKPOCTPYKTYphl (OTHOIICHHUE TPEThEr0O MOMEHTa PaCIpENCICHUS KO BTOPOMY
MOMEHTY pacripeiesieHIs, OTHOCHTEIbHbBIC KOHIICHTPALIUH JISASHBIX YaCTHII OTIPEICICHHBIX (OPM U
BOJHBIX Karmejb) OT T. JleTajbHbIl aHAIU3 MOJIYYCHHBIX PACUYCTOB YKa3aHHBIX ONTHUECKUX
XapaKTePUCTHK PACCESTHUS H3IIy4eHHsI SJEMEHTapHbIM OOBEMOM paccMaTpuBaeMoOd 0O0JIauyHOU
Cpe/Ibl TTO3BOJIMII TIPOBECTH MX MapaMeTpU3aINI0 B 3aBUCUMOCTH TaKKe OT 1.

C WCMONB30BaHMEM pACCUMTAHHBIX OINTHYECKUX XaPAKTEPUCTHK CMEIIAHHBIX O0O0JIaKOB
BBIMIOJIHEHA OIICHKA WX BJMSHHUS Ha OCHOBHBIC paJMAlMOHHBIC XapaKTepUCTHKH (abOeno
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o0auHOrO  Cllos, KOI(D(MUIMEHT TMPONYyCKaHWs). ODTHU  pPAJAUAIMOHHBIE XapPAaKTEPUCTHUKU
ONpENeISUTUCh ¢ IIOMOMIBIO MPUOJIMKEHHS JIeNbTa-DMUHITOHa [6]. PaccMarpuBamick ontiyeckue
ciou ¢ TonmuHaMu 7 < 10w 3erutHeiMu yrimamu Comaiia Menbiie 60°. s paccMOTPEHHBIX JITMH
BOJIH Ta/IAIONIETO M3JIy4eHUs IpH (PUKCHPOBAHHBIX 3HAYEHUSX CPEIHEH TeMIlepaTypbl 00JIaqyHOTO
ciost T M T BOBMOXHBIM pa30poc BETUMUMH aabOEI0 CIOS MOXET B CPEIHEM JIOCTUTATh MOPSIKa
50 %. YMeHblleHHE YKa3aHHOTO pa30poca M, COOTBETCTBEHHO, IOJTYYEHHE C OTHOCHUTEIHHO
BBICOKOH TOYHOCTBIO TapaMeTpU3allMH pPAAMAIMOHHBIX XapaKTEPHCTHK OOJAaYHBIX CJIOEB C
M3BECTHBIMU T OT CpelHEil TemIepaTyphl MPU ONPEAEICHHBIX YCIOBUAX HAOIIOACHUS BO3MOKHBI
TOJIBKO TPH MOJIYYEHUH HAIEKHBIX SKCIEPHUMEHTAIBHBIX JaHHBIX O TEMIIEPAaTYPHOU 3aBHCHMOCTH

KOHIIEHTPAIUK U pa3MepOB OOJIAYHBIX YACTHI] PA3TUYHBIX (HOPM.

1. Petrushin A.G. Main optical characteristicdigiit scattering by mixed-phase cloudis:., Atm. and oceanic
physics 2001,37, 1, pp.149-156.

2. Merpymun A.I'. CpeaHuit KOCHHYC HHANKATPHUCHI PACCESHUS ONITHYECKOTO U3JIyYESHUS B CMELIaHHBIX
ob6nakax. M36. PAH, ®AO, 2007,43, 4, 133-139.

3. Warren S.G. Optical constants of ice from witsket to the microwaveAppl. Opt.,1984,23, 8, 1206-1225.

4. Pincley L.W., Sethna P.P., Williams D. Opticahstants of water in the infrared: influence efperature.
JOSA 1977,67, 4, 494499,

5. Sundgqyvist H. Inclusion of ice phase of hydraenes in cloud parameterization for mesoscale ampézale
models.Beitr. Phys. Atm.1993, 66, 445453.

6. Joseph J.H., Wiskombe W.J. The delta - Eddmgfmproximation for radiative flux transfek. Atm.Sci.
1976,33, 12, 2452-2459.

MeToauka pacuyeta a3po30fibHOro ocrabneHumsa uM3anyvyeHua B atmoccepe
apuaHOMN 30HbI

Ocwumnos B.M. (v.osipov@list.r), bopucosa H.®.
OI'VII HUUKH 0311, 188540CocHosbiii Bop, Jlenunepadckas 06a., Poccus

ITpouecchsl nepeHoca paananyy B palloHaX IyCTHIHB U MOMYMYCTHIHb UTPAIOT 3HAYUTEIBHYIO
pOJIb B pasvaniioHHOM OanaHce 3eMiid. Kak mpaBuiio, mpu penieHnu 3aad nepeHoca pajnaum JUis
ydeTa a’po30JbHOTO BKIAAa B OCHa0JIEHHE paJualliy HCIONB3YIOTCS T€ WIM HWHBIE MOJEINH,
MO3BOJISIOIINE YYUTHIBATH PETHOHAJBHBIE M CE30HHBIC BapHALUU XapAaKTEPUCTHK adPO30JHHOTO
ociabnenusi. Hawmbombllee pacmpocTpaHeHHe TMONyYnMiaa, B YacTHOCTH, Mozens Lowtran [1],
KOTOpast MO3BOJISIET PACCUUTATh BBICOTHBIA X0J KO3()(PUIMEHTOB a3p030JbHOTO OCIA0ICHUs U UX
CIIEKTPATBbHYIO 3aBHCUMOCTD JUIS PA3IMYHBIX PETMOHAIBHBIX M CE30HHBIX YCIOBHH, Pa3IHMYHBIX
COCTOSIHUHM aTMOC(epsl, B TOM YHcie U Uit atMochepsl apuHOoi 30HbI. CIIyTHHUKOBBIE 1 Ha3eMHBIE
OKCIIEPUMEHTAIbHBIE HM3MEPEHHsT MOCIEAHUX JIET Ial0T BO3MOXKHOCTH OLCHHTH, HACKOJIBKO
000CHOBAaHHO MOKHO MPUMEHSATH TAKHE MOJICIIbHBIC TTOAXO/IBI.

B nanHoOli paboTe BBINOJIHEHO CPaBHEHHWE MOJEIBHBIX PACUYETOB BEIWYHMHBI a3PO30JHHOTO
ocmabnenust Juis cyOapuaHoil 30HBI Kasaxcrana (ceBepo-3amajHas 4acTh IMOOEpEXbS 03epa
banxamr) ¢ pesymbraramMd COyTHHKOBBIX [2] W HasemHbIX [3] w3mepenwmii. Ilokazano, uTO
MozenbHble [1, 4] pacyersl, Kak MPaBUIIO, 3aMETHO 3aHIKAIOT BKJIAJ adPO30JBHOTO OCIA0ICHUS.
HaunGonpmme pacxoxiaeHus (MOYTH Ha IOPSIOK) OOHApYXKEHBI JUIS YCIOBHH JIETA—OCCHU B
JUTMHHOBOJIHOBOM YYaCTKE CIIEKTpa.

[lpennoxkena MeToAWMKa pacdyera IPOMYCKaHHWS B OKHAX IPO3PadHOCTH aTMochepsl, B
KOTOpOM [UIsl OLEHKU a’pO30JIbHOTO BKJIaaa ucnoawizyercss moaens C.J1. Angpeesa, JI.C. BneBa
[5]. [MapameTpbl MyIbTUMOIAIBHOTO PACIIPEACICHHS a3pO30Jeii 1Mo pa3MepaM B IMPH3EMHOM CIIOE
apUIHOW 30HBI U Pa3HBIX CE30HOB OIPEACICHBI MO IKCIEPHUMEHTANBHBIM JaHHbIM [3]. [lns
HOPMHPOBKHM BBICOTHOTO X072 K03 duipenTa aspo30apHOTO OCIA0ICHUS UCTIONB3YIOTCS JaHHbBIC
[2]. TlpencraBieHbl OLEHKH a’pO30JILHOIO BKJIAZa B ONTHYECKYIO TONILY arMocepbl s

pa3IUYHBIX CE30HOB.
1. Kneizys F.X., Abreu L.W., Anderson G.P. The MORAN 2/3 Report and LOWTRAN 7 Model. PL/GPOS,
Hansom AFB, MA 0173-3010, Contract F19628-91-C-Q13®6, 260 p.
2. http://atrad.atmos.iao.ru/modisDB/
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3. IIxamaros 10.A., Yxeros B.H., llleaxanos H.H. Aspo3onsHoe octabiieHHe ONTHYECKOTO M3IyYCHHS B
aTMocdepe apuaHoii 30HbI. Onmuka amm. u oxeana, 19947, 10, 13181329.

. WBanos B.II. [Ipuknagnas ontuka arMochepsl B TerutopuacHnn. Kaszans: Hosoe 3nanue, 2000, 35%..

. Aupapees C./1., snes JI.C. MoaenupoBaHre ONTHISCKUX XapPAKTEPUCTHK adpO30JIel IPU3EMHOTO CIIOS
atMocdepsl B oonactu ciekrpa 0.3-15 mxm. U.1Il. Pesynbratsl MopenupoBanust. Onmuxa amm. u okeaud,
1995,8, 8, 12361243.

g1 b

BoccTtaHoBneHue cneKkTpa pa3MepoB 4YactTuuy alpo3osid MeToaoM
pa3noXxeHuna 3NneMeHTOB MaTpuubl pacCcesAsHUA cCBeTa Ha AOUCKPETHbIe
KOMNOHEHTDbI

I'aBpuosuu A.b. (gavril@dragon.bas-net.py
Munckuii 2ocydapcmeennwlil 8biCUuil paouomexHuyeckull koanedxc, np. Hesasucumocmu 62, 220005 unck,
benapyco

B jmokmage paccMarTpwBarOTCS MOJAENTH aTMOC(EPHOTO a’po30is, PEKOMEHOBAHHBIE
paguanmoHHON KoMmuccHerd MeXIyHapOoaHOM acCOIMaluk 10 METEOPOJIOTUM W aTrMochepHoin
¢usuke. Paznuunbpie ctaauu TpaHCGOPMAITUU adPO30JIsi IPOSBISIOTCS B U3MEHEHUU KOHIIEHTPALIUU
OCHOBHBIX a3p030JbHBIX KoMIoHeHToB: D (dust-lake) —buiessie wactunbs, W (water-soluble) —
pacTBOpUMBIC B BOJIE YacCTHIbI, S (SOOt) —yriepoaHbIii aHTPOIIOTEHHBIH a3p030Jib. B mporecce
TpaHchopMaIMKk a’po30Jii OT MOJAETH KOHTHHEHTaIbHOro a’posois C (continental)mo momenu
ropozckoro asposonst U (Urban/industrialoTHocutensHble 00beMHBIE KOHIIEHTPALUH YKa3aHHBIX
a’pO30JBHBIX KOMIIOHEHTOB m3MeHsoTcs B mpeaenax 0.7-0.17, 0.290.61, 0.0%0.22,
cooTBeTCTBeHHO. Kaxkmass W3 mojeneld a’dpo30Jisi MPENCTaBIsAET COOOM CIIOXKHYIO a’dpPO30JIbHYIO
CMECh C TPEXMOJATBHOU (DYHKIIMEH pacipee]IeHIs YaCTHI] 0 pa3MepaM.

B npubnmxenun chepruyeckux yactuil mo dopmyiaamMm Mu ObUTH pacCUMTaHbBI AJIEMEHTHI
MaTpPHIIBI PAaCCESTHHUSI CBETA W MPOBEICH aHAIU3 UX CTPYKTYPHI MPH ydeTe BO3MOXKHBIX BapHAIHid
napaMmeTpoB a’po30iid. [lonydeHHbIe yTIoBble 3aBUCUMOCTH 3JIEMEHTOB MAaTPHUIIbl pacCesHUS CBETa
UCIOJIb30BAJINCh B KAueCTBE BXOIHBIX JTAHHBIX B PAcCMATPUBAEMOM METOJIE BOCCTAHOBJICHHUS
CIEeKTpa pa3MepoB uacTull. Mies meroga MCXOAUT W3 BO3MOXKHOCTH PAa3jOXKEHHUS 3JIEMEHTOB
MaTpUIbl pPACCesIHUS CBETa HA JUCKPETHBIE KOMIIOHEHTHI IO OOOOLICHHBIM ChEepuYecKM
byuknusm OCD [1]. KosbbuimeHTsl pa3ioKeHHi, KaK HW3BECTHO, BBIPAXKAIOTCS IMOCPEICTBOM
MHTETPAJbHBIX MpPeoO0pa3oBaHUi  YIJIOBBIX  3aBUCUMOCTEH. Bprumcinenue Ko3ppHUIHEHTOB
Pa3JOKEHUsI COMPSHKEHO C OMPENEICHHBIMU TPYAHOCTSMHU H3-3a OCHUJUIMPYIOLIETO IMOBEACHUS
0000mmeHHbIX chepudeckux Gpynkuuii. Hamu paspaborana meroanka, 0OecreuynuBaronias BEICOKYIO
HAJIe)KHOCTh pacueToB. [l yKa3aHHBIX MOJENEH a’po30Jid HaWAEHBI COOTBETCTBYIOIINE
JTUCKPETHBIE pacrpeneiacHus KodPGUIMEHTOB pa3IoKeHusl. AHAIN3 MOTYYSHHBIX pacIpeleIeHHA
MO3BOJIMJI BBISIBUTH MX MH(GOpPMATUBHBIE NMPU3HAKH, HAXOJSAIIMECS B TECHOM CBSI3U CO CIIEKTPOM
pa3MepoB YacTHUIl a3po30iis. Tak, AJsl MepBOTO IEMEHTa MATPUIIbI PACCESTHHS YHCIO MAaKCUMYMOB
B CHEKTpe KO3(P(UIMEHTOB PA3JIOKEHUS COBMAAACT C YHUCIOM (GpaKIHil a’po30Jis, 3aMETHO
pasnuyaromuxcs 1o pasmepam. llopsaaok Kod(QQPHUIMEHTOB pa3joXKeHHUs B OONACTH KaxI0ro
MaKCHUMyMa HaXOJUTCs B JMHEHHON (QyHKIMOHAIBHON CBS3H ¢ 3(EKTUBHBIMHU pa3MepaMu YacTHII
a’po30ist Kaxaoi (pakiuu. AMIUTUTYIBl paclpeaesieHuil B MakCUMyMax HaxOJsITCsS B TECHOU
CTOXaCTUYECKON CBS3U C OOBEMHBIMH KOHIICHTPAIMSIMHU YaCTHUIl KOKI0M U3 dpakuuii. Pe3yapTaTe
pacyeToB MOKA3bIBAIOT, YTO HEAMATOHANBHBIC JJIEMEHTHI MATPHIIBI pPACCESHUS MEHee
YYBCTBUTEJIbHBIE K MHUKPOCTPYKTYpe a’po3osisi. BMecte ¢ TeM OOHapy:KeHbI 3aMETHbIE pa3iuyuus
CIIEKTPOB PA3JIOKEHUS ISl CAMMETPUYHBIX U ACCUMETPUYHBIX KOMIIOHEHTOB.

Pe3synbratel pacueroB Ko3((QUIHMEHTOB pa3iokKEeHHs HAa MOJAENSAX a’po30Jid MPU IIHPOKOU
BapHalllK UX MapaMEeTPOB OTKPHIBAIOT BO3MOXKHOCTh MPUMEHEHUS JAaHHOTO METO/a K PealbHOMY
a’pO30JII0, K TMPOIECCy ero TpaHchopManui. MHOKECTBO KPUBBIX pacmpeencHuil KodhGuimueHTon
pa3NoKEHUM, pacCUMTAHHBIX JJS DOJIEMEHTOB MATpPHUIIBI pacCcesiHWsl CBeTa B IpoIlecce
TpaHcGopMaIy a’po30Js, AAI0T HAMSAHYI0 KapTUHY XapaKTepa U3MEHEHUS MUKPOCTPYKTYPHI U
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KOMITIOHCHTHOI'O COCTaBa a3pO030Jid Mo BIUAHHUECM CCTCCTBCHHBIX W TCXHOI'CHHBIX q)aKTOpOB, qTo0,

HECOMHEHHO, BayKHO JJIs CHCTEMbl MOHUTOPHHTA OKPYKAIOIIEH CPEIbI.
1. TaspumoBu4 A.b., B.W. Beruek. PaznoxxeHue 3J1eMEHTOB MaTPHIIBI pacCesHUS CBETa aTMOC(hHEPHON ABIMKH IO
000011IeHHBIM cepudecKkuM QyHKIUIM. Onmuxa ammocgepul u okearna, 1996,9, 10, 13191326.

CnekTpoHedenomMeTpusi B UCCNeAOBaHUAX BbICOKOYACTOTHLIX Bapuauumn
napaMmeTpoB MPU3EeMHOro a’lpo3ons

HcaxoB A.A. (A.A.lsakov@mail.ri
Hucmumym @usuxu ammocghepvr um. A.M.O6yxoea PAH, [Tviocesckuti nep. 3, 11901 Mocksa, Poccus

[TosiBlieHHE MOIIHBIX TPEXLBETHBIX CBETOJIMOMOB IO3BOJMIIO CO3[aTh MajorabapuTHBIN
CrieKTpoHe(denoMeTp HOBOTO mNokojeHus. Hedemomerp usmepser kodpuIMEHT HarpaBIeHHOTO
ceeropaccessHust D mon yriom paccesaust 45° Ha Tpex mmnHax BoiaH — 0.46, 0.52u 0.62MkwMm.
[TpakTyeckass 6E3MHEPIIMOHHOCTh CBETOAMOAOB JIA€T BO3MOXHOCTh KOMMYTHPOBATh KPUCTAILIBI C
TEMIIOM B MUJUIMCEKYH[bl. DTO IO3BOJSET HCCIEAOBaTh (UIYKTyallMM KadeCTBEHHOI'O COCTaBa
aspo3onsi (mapaMeTpoB AHrcTpeMa W XeHena) ¢ 4acTOTaMH B HECKOJIBKO AECSATHIX JIOJIeH repla.
CurHansl mpubopa perucTpUPYyOTCS KOMITBIOTEPOM € 4acTOTON BbIOOpKH mopsaxkalO0 .

Jlns abcomoTHOM KamuGposku (B kM [dp ™) HedemoMerpa Gbia MPUMEHEHa HCIIOIb3yeMas B
MHUPOBBIX CETAX THIIOBas cXeMa KaTHMOPOBKU CETEBBIX MPUOOPOB MO €JMHOMY 3TalloHy. B KauecTBe
TaKOBOTO HCIIOIB30BaJICs cepuiinbiii Heenmomerp @AH, npomenmmii aHATOTUYHYIO KaTHOPOBKY B
Wucturyre ontuku atMocdeps! B r. Tomcke.

[TpubGop o60pynOBaH HHU3KOTEMIIEpAaTypHBIM HarpeBareieM, JaTYhKaMH OTHOCHUTEIbHOU
BIQKHOCTH BO3]lyXa, BHEIIHEH TEMIEpaTypbl M TeMIEpaTypsl BO3AyXa B Kamepe s
KOHTPOJIMPYEMON  OCYIIKM a’po30Jisi W  OLEHKU €ro KOHJEHCAIIMOHHOM  aKTHBHOCTH.
ABTOMaTHYECKOE BKJIIOUEHUE HArpeBaTellsl OCYLIECTBISIETCS MPOrpaMMHO TalilMEPOM KOMIIBIOTEpa
pa3 B mosiyaca. HarpeBarenb <«BBIXOAWT Ha PEKUM» OKOJIO MHSATH MHUHYT, B T€UEHHE KOTOPBIX
OTHOCUTENIbHAS BIAKHOCTh 3a0OpPHOTO BO3dyXa B paboyeil kamepe npubopa IUIABHO U
KOHTPOJIMPYEMO YMEHBIIAETCsI, TaK TOJydaeTcs KpuBas 3aBUCHUMOCTH D(4)) OT OTHOCHTEIHHOI
BIaXHOCTH. [lox mapamMeTpoM KOHIEHCAIIMOHHOW aKTMBHOCTH MbI IIOHHMMAaeM 37€Chb ONTHYECKHM
OTKJIMK Ha U3MCHEHHE OTHOCHTEJBHOW BIXHOCTU Bo3ayxa Rh mpu HarpeBe 3a0opHOro BO3Iyxa,
00paboTaHHBII ¢ MTOMOIIBI0 MOAU(PHUIMPOBAHHON (opMyIIbl XeHena:

D(RN(T)) = D(Rh=0)(1-RN(T))™
snech D(RN) — 3HadeHne Kkod(dHIMEHTa HAMPaBICHHOIO CBETOPACCESHUS YBIAKHEHHOTO
aspozonsi, D(Rh=0) — ero 3HavyeHue mnpu HyJICBOH OTHOCUTEIBHOW BIOKHOCTH BO3AyXa, X —
napamerp XeHena, | — temnepaTrypa Bo3ayxa. [lapameTp ) olieHuMBaeTcs MO BCEMl KpUBOM OCYILIKH
a’po30JIs1 KaK HaKJIOH IpsiMoii perpeccun D—Rh

Haubonee pe3ko H3MEHEHHE TapaMeTpPOB ad’po30Jisi MPOUCXOAUT TPU TMPOXOKICHUH
aTMoc(hepHbIX (PPOHTOB, COMPOBONKAAIOIIMUXCS CMEHOW BO3AYIIHBIX Macc. Bech mpouecc npoxona
TEIUIOTO CEKTOpa M MOCJIEAYIOIIET0 XOJIO0JHOIO aKII0AUPOBAHHOIO ()POHTA 3aHUMAET BCETO JIUIIb
HECKOJIbKO 4YacoB W OBICTPOJCHCTBHE TPHOOPOB B TaKOW CUTyallMM OYeHb BakHO. Jlaymee moj
BBICOKOYAaCTOTHBIMH BapHalMsIMU [ApaMETPOB a’po30Jii Mbl OyAeM IOHUMATh IPOLECCH C
XapaKTepHbIMU BpeMEHaMU MeHee CyTOK. [Ipu ocyiieHnn a3po30si MPOUCXOAUT KaK YMEHbIICHHE
paaMyca a, Tak ¥ IOBBILIEHHE KOHLIEHTPALMM PACTBOPEHHBIX COJIEH, YBEIMUYEHHUE IOKA3aTelsl
npenomieHus N. Peakius mapameTpoB AHrcrpeMa v XeHela IJid TaKOM MOJIENId Ha U3MEHEHUE
apryMeHTa 3aBUCHUT OT TOIO, KakoW W3 MHOXHTeNed mnpeBanupyer. s oOpaTHOCTENIEHHOTO
pacnpesielieHus 4acTUIl MO pa3MepaM C IOCTOSIHHOW IO paJnyCy 4YacTHIl KOHJIEHCAIIMOHHOM
aKTUBHOCTBIO IapaMeTp AHICTpeMa HE MEHSIETCS B MPOLIECCE OCYILIKH, a TapaMeTp XeHelna UMEET
HEUTpaIbHBIA CIIEKTPAJIbHBIN X0/. M, HaKoHell, B ciydyae OMMOMAIBHBIX paclpeesieHud ¢ pa3Hoi
BO (hpakiusxX MPUPOJIONW YaCTHIl BO3MOXKEH, B 3aBUCHMOCTH OT IapaMeTpOB YaCTHIl, CIy4au
MHBEPCHOI'O CIEKTPAIIbHOTO X0/a X M YMEHbUICHHE O TIPU OCYLIKE.
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B [1] wuccrnenoBaHbl TUTPOCKOIMHYECKHE CBOWCTBA MOJICIBLHOTO psfa YacTHIl a’po30Jis,
BKJTIOYAIOIINX, B TOM 4HcCle, cyiabhar aMMoHus. OOHApyKEHO, YTO ATH CBOKMCTBa CYIIECTBEHHO
OTIUYAIOTCS OT CBOWCTB OOBEMHBIX (a3, Tak, HA HAYAILHON CTaAuu OOBOJAHEHHS TPOUCXOIUT
«PECTPYKTYpHU3AIUS» YaCTUIbI, COMPOBOXKIAIOMIASACS HE yBEIUYECHHEM, a YMCHBIICHHEM
3¢ (deKTHBHOTO paauyca 4acTUIBl. 3a BpeMs HaOmojneHuil B TedeHue nepBoii momoBuHbl 2008r.
OBUTH 3apETUCTPUPOBAHBI MPAKTUYECKA BCE BO3MOXKHBIC BapUAHTHI U3MEHEHUH ITHX TapamMeTpoB.
Onu OynyT mpeacraBieHbl B Aokiaze. Hambornee 4acTbiM BapuaHTOM OBICTPON W3MEHYMBOCTHU
OBLTM TAaKOBBIC B pe3yJIbTaTe MPOXOXKIACHHUS aTMOCPEPHBIX (PPOHTOB, B MEPBYIO ouepear (POHTOB
OKKJTIO3HH, 3aHMMABIITUX MO0 BPEMEHU OKOJIO JECSITH 4acoB. B criekTpax MOIIHOCTH BapHaIlMil Kak
Q, Tak U XY YCTOWYMBO HAONIOMAIOTCS MUKU Ha mepuojaax B npeaenax 30 MuH—2 daca.

Pabota BeIMoNIHEHA MPU YaCTHUHOM moaaepxke rpanta PODH 10-05-01019.
1. Muxaitnos E.®., C.C.Bnacenko, T.M.PrimikeBuu. BiusHue XuMHYECKOro COCTaBa M MUKPOCTPYKTYpPBI Ha
TUTPOCKONMUYECKUN POCT MUPOTEHHOTO a3po3oiisi. M36. PAH, ®AO, 2008,44, 4, 450-466.

BpeMeHHasi U3MEHYMBOCTb COAEPXaHUA OpPraHMYecKoro U HeopraHM4YeckKoro
yrnepoga B asposonsax Cubupckoro pervoHa

Muxaiios E.@., Binacenko C.C. (Sergey.Vlasenko@ paloma.spbil. Bacunsesa C.JO.

Canxm-Ilemepb6ypeckuii 2ocyoapcmeennulil yHueepcumem, Yiavsnosckas 1, 198504Cankm-Ilemepbype, Poccus

Temporal variability of organic and inorganic carbon in Siberian aerosols

Mikhailov E.F., Vlasenko S.S. (Sergey.Vlasenko@pelspbu.ry Vasilyeva S.Yu.
St.Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

Adpo30TpHOE PATUANMOHHOE BO3MYILAIONIEE BO3JCHCTBHE HAa KJIMMAT TJIABHBIM 00pa3oM
CBSI3BIBAIOT CO CBETOIOTJIOMIAIOIIMME adpPO30JIsIMH, KIIFOYEBOE MECTO CPEIU KOTOPBIX 3aHHMAeT
yTIIepoIcoAepKauid a’dpo30b. OCHOBHOM KaHal IMOCTYIUICHHs] TaKWX YacTHIl B atMochepy —
CropaHHe OpraHMYeCKuX MatepuaynoB (yrosib, He(dTh, JApeBeCMHAa W T.I.), U B pe3yJabTare
WHTCHCU(UKAIIMA XO3SMCTBEHHOW JICSITEIBHOCTH 4YEIIOBEKa KOJIUYECTBO YIIIEPOJCOACPIKAIIIX
4acTHIl B atMoc(epe HEYKIOHHO Bo3pactaeT. OIHAKO, B 3aBUCHMOCTH OT YCJIOBHI OOpa3oBaHMUsI
XUMHAYECKHI COCTaB IMHUPOTEHHOTO a’po30Jsi MOXKET OBITh pa3jIMYHBIM, YTO 3aTpPyIHSCT
KOJIMYCCTBEHHBIC OIICHKU paaualMoHHOro 3ddekra Takoro asposons. Copepikamiuiics B
MIUPOTEHHOM a3po30iie  djaeMeHTapHblii  («aepHbiii» /BC/) yrmepox o0yciaBiuBacT CHIIBHOE
MOTJIOIICHUE AJICKTPOMArHUTHOTO M3JIYUCHHS B BUIMMOM JHAMNa30HE, YTO JIOJKHO MPUBOIUTH K
VBEIIMYCHUIO TpPUTOKa Teruia K arMmocdepe. C Apyroil CTOPOHBI, adpO30JIbHBIC YaCTHIIHI,
oOpa3zyromuuecss B MPOLECCEe TOPEHUs, COAEPKAT TMTPOCKONUYECKUE OPraHHMYECKUE COCIHHCHHUS
(opranmueckmii  yrimepoa /OC/), B pesynprare 4ero OHH SBISAIOTCS 3(G(GEKTUBHBIMU SIIpPaMU
KOHJIeHCAllMK. TakuM 00pa3oM, pOCT 4YMCIIa YIIIEPOJICOACPKAIIUX YacTUI[ B aTMOoc(epe MOKET
MPUBOANTH K YBEIHMUCHHUIO YHCIa OOJIAYHBIX Karleib, a 3HAYUT K YBEJIMYCHHUIO 00JIAYHOTO alb0eso,
T... K YMCHBIICHHIO MpPHUTOKa Temia K armocdepe. CremoBareabHO, pPe3yIbTHPYIOIHIA
kmuMatndeckuii  3ddekt  yriaepomacomepkammx a’dpo3oyiell  OmpenessieTcss WX XHUMHAYECKHM
COCTaBOM, MPEXKJIC BCETO COOTHOIICHUEM OPTaHUYECKOTO U AJIEMEHTapHOTO YTIIepoa.

B nmanHO# pabGote mpencTaBieHbl JaHHBIE O COACPKAHHUH OPTaHHYECKOTO M 3JIEMEHTapHOTO
yrieposia B a’po30JIbHBIX Mpo0aX, OTOOpaHHBIX B IEHTpalbHOM yactu Cubupu (moc. 30THHO,
KpacHosipckuii Kpaii) B paMKax POCCHICKO-TEPMaHCKOT0 3KcrnepuMenTa «Zotto»3a 2006 u 2010
rojibl. AHaJINU3 a’po30JbHBIX MPOO Ha COJIEPKAHHE YIJIEPOAa MPOBOIWICS TEPMOONTHYCCKHM
METOZIOM, OCHOBAaHHOM Ha W3MEPEHHH KOHIICHTPAIMK YIJIEKUCIOTO Ta3a, OOpa3oBaBIIETroCs B
pe3yabTare KaTATUTHUECKOTO OKHCIICHHUS YIJICPOJCOJEPKAIIUX BEIICCTB, HCIAPSIOMIUXCS U3
a’pO30JIBHBIX MPOO MPH JaHHOH TeMmepaType. 3aBHCUMOCTh KOHIIGHTPAIIUH YTIICKUCIIOTO ra3a OT
TEMIEpaTypbl MO3BOJIICT CYAUTh O KOJUYCCTBCHHOM COJCPKAHUM OPraHUYECKOrO |
HEOPTaHMYECKOro yriiepofa B 4acTuiax. [IpencTaBieHHbIE TaHHBIC TOKa3bIBAIOT, YTO (POHOBOE
COEpXKAHNE adPO30NBHOr0 YIIepoa HAXOAMTCH Ha JOCTATOYHO HHU3KOM ypOBHE 2—5MKr/m’,
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OJTHAKO HAOJIOMAIOTCI KPATKOBPEMEHHBIE CHUTYaIldd, KOTJa KOHIIGHTpAlHs YIriiepoja pe3Ko
BO3pacTaer o 50—100mkr/m® CpemHee OTHOIIIGHHWE MacChl OPraHUYECKOro yriepoja K macce
HEOPraHUYECKOro B HCCIEAYEMbIX a3pO30JisIX MPUMEPHO paBHO 4, HO OTJIMYAETCS 3HAUUTEIHHOMN
HU3MEHYMBOCTBIO (CPEIHEKBAJAPATUYHOE OTKJIOHEHHE MPEICTABICHHOIO BPEMEHHOIO psiia PaBHO
3.8).

Pabora Beimonnena npu nognepxxke POOU (mpoektst Ne 11-05-00945N209-05-00883).

CTpyKkTypa M OMHaAMMKA AbIMOBbIX LNEN(OB OT NIeCHbIX MOXapoB MO
OaHHbIM CMYTHUKOBOrO MOHUTOPMHra

Jly6posckas O.A.* (olga@ict.nsc.ry Mans6axos B.M.?, Cyxunun A.J1.3
Hnemumym eviuucaumenvuvix mexnoaozuti CO PAH, np. akademuxa Jlaspenmoesa 6, 63009WHosocubupck,
Poccus
2I/IHcmumym sbIuUCIUMENTbHOU Mamemamuky u mamemamuueckoui ceogusuku CO PAH, np. akademuxa
Jlaspenmoesa 6, 630090 osocubupck, Poccus
$Uncmumym neca um. B.H. Cykauesa CO PAH, Axademeopodok, 660036Kpacnospck, Poccus

JlecHbie mOXapbl SABISIOTCS MOUTHBIM HMCTOYHHUKOM OOJIBIIOTO KOJIMYECTBA adPO30JbHBIX
YaCTHUIl, KOTOPbIE MEHSIOT ONTHYECKUE, PATUAIMOHHBIC, TEPMOJAUHAMUYCCKUE U JKOJOTHYECKHE
XapaKTEePUCTUKHU aTMoc(epbl. YBenudeHUE IIIOMAeH, BBITOPEBIINX B PE3yJbTaTe MacCOBBIX
JIECHBIX TOXKapoB Ha Teppuropun CubHpH, a TakKe NIUTEILHOCTH TMOXKAPOOIMACHOTO CE30HA H
MOKapHOW AaKTUBHOCTH TPHUBOAAT K 3HAYUTEIBHBIM BBIOpOCAM JHIMOBBIX Ta30B M a’pO30JIs.
JIpIMOBBIC TIIEH(BI TOKPHIBAIOT TEPPUTOPHIO B COTHU pa3 OONBIIyIO, YeM IUIOMIa/b OTHS H
OKa3bIBAIOT BIMSHUE Ha (OpMHUpPOBAHUE 00JIAKOB M 00pa3oBaHUE 0canKkoB. COBPEMEHHBIC METO/IbI
JUCTAHIIMOHHOTO 30HAMPOBAHMS JAIOT BO3MOXKHOCTH WCCIIEJIOBATh CTPYKTYpY U JHHAMUKY
JTBIMOBBIX TUIeHPoB. CHCTEMBI KOCMUYECKOTO MOHUTOPHHTA TMO3BOJISIOT BBIICIUTD 3abIMJICHHBIC
TEPPUTOPUH, ONPEISIUTh UCTOYHHKHU 3aJBIMIICHHS, & TAKXKE BBIACIUTH JBIMOBBIE HUICH(BI H
JBIMOBEIC KOJIOHKH.

AHanu3 JaHHBIX JUCTAHIIMOHHOTO 30HAWPOBAHUS, CBS3aHHBIE C KaTacTPOPUUESCKUMHU
nokapamu s azuatckor yactu Poccun B mepuon ¢ 2002mo 2008 roa mokaspIBaeT CIETYIOIINE
peryJsipHbIC 3aBUCHMOCTH: a) 00JIACTH KaTacTpO(PHUUYECKHUX MACCOBBIX I0XKAPOB BO3HHUKAIOT B
YCIOBHUSIX  JUIMTEIBHOM  3aCyXH, KOTJla YCTaHaBIWBAaeTCA  OJOKUPYIONIMH  aHTUIIUKIIOH,
0) oxxumaemasi pe3epBHasi O0JIAYHOCTb, KOTOpas YaCTHYHO JOJDKHA TOJABJIATH TaKUE MOXKaphl,
00TeKaeT 30Hy MOKApOB M 3aJILIMJIICHUS 10 Tepudepuu. DTH SBICHUS MOTYT OBITh O0YCIIOBJICHBI
IBIMOBBIM a3p030JIeM TpU pa3BUTOW KOHBEKTUBHOW OOJAYHOCTHM HaJ 30HOW mokapa. Ecmu
JBIMOBOM a’p030Jib TMOMaJacT B OOJAYHBIA CJIOW, TO CO3MAIOTCS YCIOBHUSA JUISl TPOHUKHOBEHUS
MPUMECH BIUIOTH JI0 TPOMomay3bl. YNCIIEHHBIE pacyeThl MOKa3alld, YTO YBETUYCHUE KOHIICHTPAINH
JLIMOBOTO a3p030J1s B BEPIIMHE 00J1aKa MPUBOJIUT K YMEHBIIICHUIO OOIIET0 KOJUYESCTBA BBITIABIINX
ocagkoB. Ou3nyecKkoe OOBSICHEHHE 3TOr0 (PeHOMEHA 3aKJII0YaeTCsl B cleayioneM. Ecnu BepiinHa
JIO’KJIEBOT'0 00JIaKa pacIojio’keHa BhIe ypoBHs u30TepMbl — 120C, To OHa COCTOHUT W3 BOASHOTO
mapa, BOISHBIX Kallellb, JICASHBIX KPHCTAIOB, CHera W neasHoit kpymbel [1, 2]. Tlomamanwue
JOCTaTOYHOTO KOJIMYECTBA JBIMOBOTO a3p030Jii B BEPXHUE CJIOU CTUMYIUPYET OBICTPYIO
KPUCTAJUTM3alMI0 BOJSHBIX Karenb. Takue obOiiaka maroT Oosiee ciaOble Ocaakd, 4yeM o0Jaka,
BEPIIUHBI KOTOPBIX COCTOSAT M3 CMECH JICASTHBIX KPUCTAJIJIOB, CHETra U JIOK/ICBBIX Karenb [1, 2].

B pabGore mpencraBieHbl pe3yiabTaThl YHCJICHHOTO MOJCIMPOBAaHUS TepeHoca |
TpaHcopMaIK IBIMOBBIX UTCH(OB, BBIICTSAEMBIX IPU MACCOBBIX JIECHBIX TOXKAPaX U CO3/IAIOIIUX
00CTaHOBKY YpE3BBIYAHOTO 3aJIBIMJIICHUS MECTHOCTH, C MCIIOJIb30BAHUEM OTCPATUBHBIX JTAHHBIX,
noiydeHHbx ceHcopom MODIS ¢ mnarpopm TERRA/AQUA. IlpennoxeHHble MOACTH |
WHTEPIpETaIis MPOBEACHHBIX M0 HUM PacyeTOB IMOKA3bIBAIOT, YTO MAaCCOBBIC JICCHBIC MOXKApPbI

3aMCTHBIM 06pa30M BJIUAKOT HA 3KOJOTHIO U ITIOTOJHBIC U3MCHCHHU A B azpaTckoi gactu Poccuu.
1. Meiicon b. JIxx. Qusuka obnaxos. J1.: 'ugpomernzaar, 1961, 54%k.
2. CynaxBenunze I'.K. Jlusnesvie ocadku u epao. J1.: T'unpomernsnar, 1963, 41%.
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PaneeBckoe npubnuxeHue AnA YacTuy NPOU3BOJSIbLHOW (POpPMbI

dapadonos B.I'. (far@aanet.ry Unsuu B.b.

Canxm-ITlemep6ypeckuti 20Cy0apCcmeeHHblil YHUSEPCUMEm A9POKOCMULECKO20 NPUOOPOCTPOCHUS,
Bon. Mopcras 69, 190000 anxm-Ilemepbype, Poccust

Mpb1 paccMaTpuBaeM paccessHHE CBETa YaCTUIAMU, MAJIbIMU 110 CPABHEHUIO C JJIMHOW BOJIHBI
nagatomero uinydeHus. Kak wmsectHo, O6omee 100 nmet nazan mopa Pammeit chopmynuposan
MpUOIIKEHNE, KOTOPOE HAaeT MPOCTHIE BBIPAKEHUS IS OMTHYECKUX XAPAKTEPUCTHUK IMOJOOHBIX
YaCTHUI[, €CIM OHH SBISIOTCA OJHOPOJHBIMH U dumMIconganbueiMu  [1]. BrocneacrBum
npuOMKeHne ObUIO PacmpOCTPAHEHO Ha CIOUCTBIC SJUIUIICOUABI U, C MCIOIH30BAHHEM TEOPEMBI
CITO’KEHHSI, Ha arperaThl, COCTaBJIeHHbIe U3 mapoB [2, 3]. BeipakeHusl, moxydaeMbie B PIJICEBCKOM
NpUOMKEHUH, COJEp)KaT JBa OJHOMEPHBIX MHTErpajga, KOTOpble MOTYT OBITh HaMIEHBI
AQHATMTUYECKH VISl IAPOB, BBITSHYTHIX U CIUTFOCHYTHIX C(HEpOUIOB, a TaKKe OECKOHEYHO JJTMHHBIX
WIMHIPOB U OECKOHEYHO TOHKUX IUCKOB. JlJis MallbIX YacTHUI[ HEIJUIUIICOMAATBHOU (hOPMBI
perieHnue mpoOIeMbl paccesiHUs CBETa CBOAWIOCH paHee K YHCICHHOMY PEIICHHUIO HEKOTOPOTO
UHTErpajibHOTO ypaBHeHUs [4].

B nannoit pabote B mpHOIMKEHUH, MPEANOJIAraloneM OJHOPOIHOCTh IO BHYTPH JIFOOOH
MaJIOM YaCTHIIbI, MBI MOJIy4aeM MPOCTOE BBIPAKCHUE IS €€ MOJIAPU3yeMocTH (M, KaK CICICTBHE,
JUTS IPYTHX ONTHYECKUX XapaKTEPHUCTHUK). BeipakeHne BKIIFOUACT OJTHOMEPHBIN HHTErPall, KOTOPBIH
MOXKET OBITh HAWJEH AHAIUTUYECKH [UIS YacTUI[ MHOTUX (OpM, B YACTHOCTH, KOHEYHBIX
HWIMHAPOB, KOHYCOB, MapajuIeJICUIEI0B U T.I.

CpaBHEHHE C YMCIICHHBIMHU JaHHBIMHU, TOJYYeHHBIMH TOo4uHbIMH Meromamu (SVM, EBCM,
DDA u ap.) as pa3IuyHbIX THIIOB MaJbIX YaCTHII, II0KA3aJ0, YTO HAWICHHOE MPHOIMKCHHUE TaeT
MpUEeMIIEMbIC PE3YNbTATHI JaKe TOTAa, Koraa ¢opMa paccenBareseil 3HAYUTENFHO OTIMYASTCS OT
AJUIATICOUANBHON. J[7Is1 AIMIICOMIOB Hale TpHOIMIKEHHUE COBIIAJAET C PAJICCBCKUM, 00JIaCTh
NPUMEHUMOCTH KOTOPOT'O XOPOLIO H3ydeHa [5].

Pabota BemonHena npu nonaepkke rpanta POON 10-02-00593.

1. Lord Rayleigh. On the incidence of aerial aletiic waves upon small obstacles in the formligdsoids or

elliptic cylinders.Philos. Mag, 1897,44, 28-52.
2. Bopen K., Xabhdmen 1. Ioznowernue u paccesinue céema manvimu wacmuyamu. M.: Mup, 1986, 660 c..
3. Jones A.R. Electromagnetic wave scatteringdsgmblies of particles in the Rayleigh approximatiRroc.
Royal Soc. LondA., 1979,366, 111-127.
4. Ramm G. Wave scattering by small bodies of atyitshapes. Singapore: World Scientific Publ.,00
293 pp.
5. Ku J.C., Felske J.D. The range of validitylef Rayleigh limitJ. Quant. Spectr. Rad. Transf984,31,
569-574.

doTohopeTnyeckoe B3auMOOENCTBME al3pPO30SibHbIX YacTUL B cpepHen
aTmocdepe

Yepemucun A.A. (aacheremisin@gmail.conKymnapenko A.B.
Cubupckuii gpedepanvuviii ynusepcumem, np. Ceoboouwiti 19, 66004Kpacrospck, Poccusi

Photophoretic interaction of aerosol particles in rarefied gas environment

CheremisinA.A. (aacheremisin@gmail.conKushnarenka\.B.
Siberian Federal University, Svobodny Pr. 79, 66D84asnoyarsk, Russia

OOHapy>KeH HOBBIN BH]I B3aUMOJICHCTBHUS MEXY a3pO30JIbHBIMH YaCTUIIAMH, HAXOISITUMUCS
B pa3speKeHHON ra3oBoii cpeae — (dorodopeTrueckoe B3ammozercTtue [1]. Dror pesyabrar
MOJTly4eH MyTeM KOMIBIOTEPHOTO MOJECIMPOBAHUS HA OCHOBE MCIIOJIB30BAHUS MPHUOIMKCHUS
CBOOOTHOMOJIEKYJISIPHOTO Ta30KMHETUYECKOTO peXkuMa U pa3pabOoTaHHBIX paHee aJrOpUTMOB
Monre-Kapio [2]. Panee mMbl uccienoBanu BiusHue GpoTodope3a Ha CTpaTU(PHUKALUN adpo30is B
cpenneii armocdepe [3]. TlpuumHOW BO3HHKHOBEHHS 3TOTO SIBICHHS SBISCTCS aCHMMETPHUS
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MpOLIECCa AKKOMOJALIMM Ta30BBIX MOJIEKYJ Ha IIOBEPXHOCTH YACTHL], TEMIIEPATypa KOTOPBIX
OTJIMYAETCSI OT TEMIIEPATyPhl OKPYKAIOLIEH Ta30BOM Cpeibl BCIEACTBUE MOTJIONIEHUS UMHU TTOTOKOB
COJIHEYHOTO M HH(ppaKpacHOro wu3iIydeHuidd. HepaBHOMEPHOCTh aKKOMOAALWU MOJEKYISIPHON
SHEPTUM ISl KaKOW-TMOO YacTUIIBI MOXKET BO3HUKHYTh HW3-3a BIHMSHUS APYTMX YacTHUIl. IJTO
MPUBOJNUT K BOZHUKHOBEHUIO CYMMAapHOW CHJIBI, IEMCTBYIOIIEH HAa YyacTULly. YacTULBI C TOPSTUYUMHU
MMOBEPXHOCTSMH OTTAJIKHUBAIOTCS M3-32 0OMEHA UMITYJIbCOM Uepe3 ra30BYIO Cpeay.
N3BectHO, uTO mpu TepModopese, TaKKE OTHOCSIIEMCS K Ta30KMHETUYECKUM SIBICHHSIM,
Ha0mroaeTcst ciaboe B3auMOJCHCTBUE MEXKY YacTHIIaMHU, 0OpaTHO MPOIMOPIIMOHAIIEHOE CEIbMOI
CTETIEHU paccTosiHus Mexay Humu [4]. B pabore [5] mpoBeneHo wucciaenoBaHUE BIHSHUS
TepMOGOPETHUECKOTO B3aUMOJICHUCTBHUS HAa KOATYJISIIUIO a3pO30JbHbIX yacTull. doTodopernyeckoe
B3aMMOJICHCTBUE CYIIECTBEHHO CHJIbHEE TEPMO(OPETUIECKOro. DTO B3aUMOJCHUCTBHE YOBIBAET C
YBEIMYCHUEM PACCTOSIHUS MEXIY 4YacTHUIaMH 10  KYJOHOBCKOMY THNY, a Ha HEOOJBIINX
PacCTOAHUAX MEXIAY YaCTUI[AMU OTHOCUTEJbHAS BEJIMYMHA B3aMMOJCHCTBHUS MOKET IPEBBILIATH
CUIIy TSKECTA B JECATKM U  JAXE COTHU pPa3, B 3aBUCUMOCTH OT pasMepa U ONTUYECKUX
XapaKTEPUCTHUK YaCTHUL], IMOTOKOB IAJAOIIEr0 H3JYyYEHHs, a TAKXKE TEMIIEPATypbl U HABIIEHUS
ra3oBoi cpenbl. Hamu ObUTO TpOBEIEHO MOJACIUPOBAHUE JJI JAOOPATOPHBIX YCIOBHM, U YCIOBHI
aTMOC(epBhl.
OCHOBHBIE TIOHATHS, JIEXKAIM€ B OCHOBE COBPEMEHHBIX MOJEIEH KOAryJdiud — 3TO
OpOYHOBCKOE JIBH)KEHUE YACTHUI[, ME)KYACTHUYHOE B3aUMOJICHCTBHE, KOTOPOE OOYCIOBICHO CHIIAMHU
Ban-gep-Baanbca, a Takke KyJIOHOBCKMMU 3JIEKTPOCTATUUYECKUMH CUJIAMHU, €CIIA KOAryJupyIoInue
JacTUIlbl 3apsokeHbl. Kak moka3ano, Gotodopernyeckue CUIlbl Takke CIOCOOHBI OKa3aTh BIIHSHHE
Ha KOaryJsiIUI0 YacTHUIl aj’po30Jii B 3aBUCMMOCTU OT pa3Mepa U ONTHYECKUX XaPaAKTEPUCTUK
YacTHUILl, UHTEHCUBHOCTU IOTOKOB H3JIY4YEHUs, TEMIIEpaTypbl W JABJIEHUS Ta30BOW Cpeabl. ITO
B3aUMOJICHICTBHE MOXXET MPOSBUTH ceOs B YCIOBHUSAX aTMocdepsl U, TeM Oosee, Mpu OOIyIeHHH
MOILHBIMH JIA3€PHBIMU ITyYKaMHU.
Pabora BemonHeHa npu ¢uHancoBoi nomnepkke PODU (mpoekt 10-05-00907x), MunucrepcTsa
Hayky U oopazoBanmst PO (mpoekt Ne 2.1.1/6996).
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OueHKa BKNaga aHTPOMOreHHbIX U eCTEeCTBEeHHbIX BHELHUX BO34eUCTBUM B
KnNnMMaTuyeckue M3MeHeHuss Ha Tepputopuu Poccum no pesynbTaTtam
pacyeToB C KIUMATUYECKUMM MoAensiMu

Cnopsiies [1.B. (sporyshev@inbox.ju
Tasnas eeogpuszuueckas oocepsamopus um. A.HU. Boeiikosa, Kapoviuesa 7, 19402 1Canxkm-Ilemepbype,
Poccus

Estimation of the contribution of anthropogeni ¢ and natural external
forcings in climatic changes over territory o f Russia based on results of
simulations with climatic models

Sporyshev Petr V.
Voeikov Main Geophysical Observatory, St.PetersbRrgsia

B noxnane nmpencraBieHsl pe3ysbTaThl aHAIM3a BKIIAAA OTAEIbHBIX BHEIIHUX BO3JEHCTBUN B
KIIMMaTH4YecKne U3MeHeHus: Ha Teppuropul Poccun. PaccmatpuBanuce 4 cepun S5KCIEPUMEHTOB €
MoJIeNbi0 o0rel upkyisaiuu atMochepbl 1 okeana UKMO-HadCM3, nmo 4 skcrepuMeHTa B
Kax10# cepun. Bee 4 sxcniepuMeHTa B KaKA0H U3 CepUil OTIIMYAIUCh TOJILKO BEIOOPOM HadalbHbIX
YCIOBUM Ul MHTETPUPOBAHUA. DKCIEPUMEHTHI OXBAaThIBAIOT MEPHOJ CO BTOPOM MOJIOBUHBI 1910
1o konma 2010 Beka. B mepBoii cepun skcnepumenToB (20C_ghg) yuuteiBaeTcs TOJIBKO BIHSHHE
Ha arMoc(epHyl LMPKYJALUI HAOMIOJAaeMbIX HW3MEHEHMH B KOHLEHTpPAllMd OCHOBHBIX
NapHUKOBBIX Ta30oB. Bo Bropoit cepum oskcmepumentoB (20C_anthro) x stomy BHemIHeMy
BO3JICHCTBUIO JO0ABJIICH y4eT M3MEHEHH B KOHIIEHTpAluu cTpaTochepHoro u TpomochepHoro
030Ha U CyIb()ATHOrO a’3p030Jis, BBI3BAHHBIX XO3SMCTBEHHON JEATEIbHOCTHIO. TakuM o0pa3oM, B
9TOM CEpUM YYMTBIBAKOTCS BCE BHEIIHHWE BO3ICHCTBUA aHTPOIIOIEHHOM IpuUpoibl. B cienyromeit
cepun skcrepumenToB (20C_natural) yanTeiBaeTcss BIMSIHUE TOJNBKO E€CTECTBEHHBIX BHEIIHHX
BO3JICUCTBUH, B YACTHOCTH, U3MEHEHUN MPUXOMSIIECH COJHEYHON pajivalvy Ha BEpXHEU IpaHUlle
aTMoceppl M M3MEHEHHH B KOHLEHTpAlMM CTPATOC(HEpPHOro a’po30iisl BYJIKAHUYECKOTO
npoucxoxacHus. U B nocnenneii cepun (20C_all) yuntpiBaroTcst Bce BHEUTHHE BO3JCHCTBHUS, KaK
€CTECTBEHHOM, TaK U aHTPOTIOTE€HHON PUPO/IBI.

OcrtanoBuMcsi moJpoOHee Ha pe3ynabTarax aHanusa. s cpaBHeHHs ObLIO BbIOpaHO 1Ba
KJIMMAaTHYECKHX BPEMCHHBIX MHTEpBajia: KOHTPONbHbIH KauMar (1921-197QT.) u H3MEHHUBIIHIACS
kumat (1985-1999r.). [lo Tepputopun Poccuu B 11e0OM OCHOBHOW BKIIAJ B KIMMAaTHYECKHUE
U3MEHEHMsI 10 MOJIEJNBHBIM pacdyeTaM BHECIO H3MEHEHHE B aTMOC(EepHOM KOHLEHTpaIuu
napHuKoBeIX ra3oB. Tak B 20C_ghgskcnepumeHTax pocT CpeIHEroJOBOH TeMIIEPaTyphI
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npu3eMHOro Bo3ayxa coctaBun 1.35rpan. [lpyrue BHeEUIHME BO3JCHUCTBUS aHTPOIOTCHHOM
OpUPOJBl TONBKO ociabmsmu morerienue. B 20C_anthroxcmepuMenTax pocT TemIeparypsl
cocrasun 0.84rpax. B 20C_allskcniepumenTax, rie y4YuTHIBACTCS BIHMSHUE BCEX BHEIIHUX
BO3JICUCTBUH, pOCT Temmeparypsl Obl1 emie MeHbie — 0.6rpag. OTMeTuM, 4YTO MONTY4YEHHBIN
pe3yabTaT JOBOJILHO XOpOIIO COTJIAacyeTcss ¢ JaHHbIMH HaOmogeHuid. Ilo HabmromeHusiM poct
temmeparypbl cocraBun 0.51rpax., a pasbpoc TemmeparypHbix u3MmMeHenuit B 4-x 20C_all-
skcnepumentax Obul oT 0.4 no 0.82rpax. Ecim ke B 3KCHEpUMEHTaX YYHMTHIBAJIUCH TOJBKO
€CTEeCTBEHHBIC BHeEIIHUE Bo3zzekcTBus, To Moaear UKMO-HadCM3 e mokaszana CyImecTBEHHBIX
u3MeHeHui Temrieparypsl. B cpennem mo 20C_anthrexcrnepuMeHTaM HM3MEHEHHS! COCTaBUIIN
—0.03rpan., a pa3dpoc mo ancamOmo Obu1 or — 0.15 mo 0.15rpax. Takum oOpazom, as
Tepputopun Poccun mosydeHHBIN pe3ylnbTaT KauyeCTBEHHO COIJIACYeTCsl C MPOBEIEHHBIMU paHee
HCCIICIOBAaHUSMH, B KOTOPBIX OBLIO MOKa3aHO, YTO BKJIAJl POCTa KOHIICHTPAIIMH MApPHUKOBBIX T'a30B
B [VIOOABHBIN TeMIIEpaTyPHBIH TpeH1 BTOpoi monoBuHbI 2010 Beka Obl1 HanOobImM (OOJIbIINE
HaOJII0TaeMOTO TPEH/a), @ CYMMapHOE BO3JICHCTBHE BCEX OCTAIBHBIX (PaKTOPOB TOJBKO OCIA0IISIIO
pOCT TemImepaTyphl.
Hacrosias padota BeinoiHeHa mpu noafaepxke PODU rpant 09-05-00814.

OvHaMuka pagvauUoOHHbIX KNMMaTooOpasyrowmux (PakTopoB U OLEeHKa MuX
ponu B dhopMupoOBaHUM rNoGanbLHOro Knumara

[MToxposckuit O.M. (pokrov_06@mail.ru
Inasnas ceousuueckasn oocepsamopusi um. A.M. Boetikosa, yn. Kapovuuesa 7, 194021Cankm-Ilemepbype,
Poccus

[IpencraBneH aHamM3 psAJAOB OCHOBHBIX KJIMMaTooOpasyrommx (akropoB (Temmeparypa
aTMOC(epHOr0 BO3/yXa, IMOBEPXHOCTH OKEaHa, IUIOM[aaM JICJAOBOTO TOKPOBA) IO JaHHBIM
KOHTAKTHBIX W CITyTHHKOBBIX HaOmrogeHuit. Oco0oe BHUMaHHWE YIEICHO paJAHalliOHHBIM
XapakTepucTHKaM (00JIaYHOCTh, COCTABJISIOIINE PAIHAIMOHHOTO Oananca). [IpociexuBaercs: CBsI3b
MEXIy pa3IMYHBIMU KIMMATHYECKHMMU WHAMKATOpaMH. B mccienoBaHUM HCIIONB3YIOTCS METOJBI,
pa3paboTaHHbBIC /ISl aHAIM3a HECTAMOHAPHBIX BPEMEHHBIX PsIOB (HEIWHEHHBIA TPEHJ, BEHBIIET
aHanu3 ¥ Ap.). JJs OllEHKU BKJIaJa Pa3iMyHbIX KIMMAaTOo00pa3yromux (pakTopoB B GopMHpoOBaHHe
KIMMAaTUYeCKOTO psAa II00aIbHOM TeMiepaTypsl Bo3ayxa B mocienHue 150 ner BbIMOIHEH
(hakTOpHBII aHAIH3.

Dynamics of Radiation Climate Factors and its Role in Evaluation of
Global Climate Change

Pokrovsky Oleg (pokrov_06@mail)ru
Main Geophysical Observatory, St. Petersburg, 194@Gussia

An analysis of the time series of main climate afles (surface air temperature, sea surface
temperature, sea ice extent) was carried out. Tatewere based on satellite and ground based
observations. Special attention was drawn to ragfiaparameters (cloudiness, components of
surface radiation budget). It was found that thare relationships between various climatic
indicators. Specific tools addressed to analysiaasf-stationary time series were implemented in
this study (non-linear trend technique, wavelet eru$s-wavelet analysis). We have investigated a
coherence between the oscillations responded tougclimate system components. The ocean is a
principal climate component as it is the major hemattainer on the Earth. The climate swings of the
Atlantic Multidecadal Oscillation (AMO) are mostident in and around the North Atlantic and
take roughly 60 years to complete. The studiesatéqelimate proxies, such as tree rings and ice
cores, have shown that oscillations similar to ¢holgserved instrumentally have been occurring for
at least the last millennium. In the 20th centuhg climate swings of the AMO have alternately
camouflaged and exaggerated the greenhouse waramaigmade attribution of global warming
more difficult to ascertain. The data sets of tte éxtents in the Russian marginal seas for 1900-
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1999 have been prepared in the Russian Arctic amdrétic Research Institute. Our smoothing
technique allows us to filter out the high frequemomponents presented in original time series
and to reveal a 60-year AMO cycle in a more trarsuanode. The AMO wavelet power spectrum
demonstrates very strong anomaly area correspordiagcycle of about 60 years, confirming the
result based on the AMO series smoothing. Moreoaestatistical analysis showed the 60-year
cycle to be a significant phenomenon at the 95%attity level. A smoothed ice extent curve for
the Barents and Kara Sea September monthly datardgrates slow multi-decadal oscillations
similar to AMO, but opposite in phase. Wavelet gs&l exhibits a power spectrum structure
similar to those for AMO. The Pacific Decadal Ostibn (PDO) is defined as the leading principal
component (the first empirical orthogonal functionj North Pacific monthly sea surface
temperature (SST) variability north of 20° N foetperiod started from 1900. The PDO is detected
as warm or cool surface waters in the Pacific Oc&ming a "warm", or "positive”, phase, the
west Pacific becomes cool and part of the eastegarowarms; during a "cool" or "negative" phase,
the opposite pattern occurs. It turned out thatethe strong coherence between the PDO and ice
extent in Chukcha Sea. Physical mechanism is basedind impact of atmospheric circulation
regime on ice extent in Pacific sector of Arctimgeated by the SST anomalies in Northern Pacific.
This relationship was confirmed by both techniquasoothing and wavelet analysis. The 60-year
cycle in PDO was revealed. The AMO phase delay adttount to the PDO. Similar is valid for ice
extent amount fluctuations in Atlantic and Pacs&ctors of Arctic.

PagnaunoHHas 3aHepreTuka cuctembl 3emns-atmoccepa U ee BNUSIHUE Ha
XapakTepucTuku atmocdepbl B 3aBUCUMOCTU OT MUKPO(PU3INYECKUX CBOMUCTB
obnakoB no pesynbTataM 3KCNEPUMMEHTOB C FMAPOAMHAMMYECKOW MopAenbio

atMmocdepbl

Jmutpuesa-Apparo JI.P. (dmitrieva@mecom.uIlepos B.JI., IllarynoBa M.B., Xapun A.C.
T'uopomemyenmp Poccuu, bon. [Ipeomeuenckuii nep. 11-13, 1232423ocksa, Poccus

Panuanuonnas »HepreTuka cucTeMbl 3emiig-aTMocdepa OINpeAenseTcss HaludhueM U
CBOMCTBaMH OOJIAYHOCTH. MHUKpPO(DU3MUECKHE CBOWCTBA OOJIAKOB PETYIUPYIOT pacmpeelieHre
MOTOKOB M3JIy4eHHUsl B Ipezenax arMmocdepbl U Ha MOACTUiIAIoNIed moBepXHOCTH. OCOOEHHOCTH
pacripesielieHusi MOTOKOB ~KOPOTKOBOJIHOBOM ¥ JUIMHHOBOJIHOBOW — paauanuu  (HOpMUPYIOT
PE3YNBTUPYIOLIYIO SHEPTreTUKY CHUCTEMBI, TEPMUUYECKHI PEKUM MOJCTHIIAIONIEH MOBEPXHOCTU U
aTMocQepsl, a TaKXKe MOTEPH CUCTEMbI B KOCMOC, HMEIOIIHE MTOTOTHOE M KIMMAaTHYeCKOe 3HaUeHHe.

[IpencraBieHsl pe3ynbTaThl aHAU3a COBMECTHOTO BJIMSIHUSI COJTHEUHOM M JJIMHHOBOJIHOBOM
pauanuy IpH HAJTUYUK O0JAYHOCTH B PA3HBIX CIOSX aTMOC(EpPHl Ha PaUAllMOHHYIO YHEPTETHKY
CUCTEMBI B 3aBUCUMOCTH OT MUKPO(PHU3NYECKUX CBOWCTB 001aKoB. PacueTbl OCHOBaHbI HA METOAAX
orpeneneHuss K03(pPUIMEHTOB MOTJIOMEHUS] U pacCcesHUusl M3IY4YEHUs, YIUTHIBAIOIIUX OCHOBHBIC
XapaKTePUCTUKU MHUKPOCTPYKTYpPbl 00JIaKOB: BOJHOCTH, CPEIHUN pajuyC pacrpeleieHHs] YacTHIl
o pa3MepaM U mnapamerpa (QYHKIMM TaMMa-paclpesieleHus, MIMPOKO HCIOIb3yeMOro s
KaneJbHBIX U KPUCTATUTMUECKHX 001akoB. KoadGUIMeHTH! MOTIOMICHHS U 0CTIa0JICHHS COTHEYHOTO
M3Iy4YeHHss B  o0JaKkaXx  pacCYUTaHbl C  HCIONb30BaHMEM  (OpMyJ,  NPEeIIOKEHHBIX
B.M. XBopocThsiHOBEIM. B IIMHHOBOJIHOBOW 00JIaCTH CIIEKTpa HCIOJIB30BaHBI  (POPMYIIHI,
npeioxkenHsie K.C. [ludpunsiv. O6e GopMynsl conepxar ykazaHHBIC BBIIIE MUKPO(DU3NIECKHE
XapaKTePUCTHUKH.

PaccmoTpena 3aBHCMMOCTb TEMIIEpATypbl IOACTHWIAIOIICH IIOBEPXHOCTH OT Bapualuil
MOTJIOLIEHHOW  COJTHEYHOM pagualui ¢ y4eToM H3MEeHEeHHs 3()PPEKTUBHOTO H3ITYUYECHHUS
MOJICTHJIAIOIEH TIOBEPXHOCTH. BBINOJHEHO CcpaBHEHHME KOMIIOHEHT OanaHca Temia Ha
MOJICTUJIAIONICH TMOBEPXHOCTH M B CIOSAX arMocdepbl MO pe3ylbTaTaM 3KCIEPUMEHTOB C
Me3oMmaciTabHoi mozenbio mporuosa noroasl COSMO-RU. BeinonHEeHB! OIEHKH 3aBUCHMOCTH
TeMIiepaTypbl aTMoc(hepbl Ha Pa3HBIX YPOBHSX, BBICOTHI reonoTeHIInaNbHOM oBepxHocTd H500 ot
BapHaluii MUKpO(PHU3UUECKUX CBOMCTB O0JIAKOB.
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Radiation energy of the Earth-atmosphere syste m and its influence on
the atmospheric characteristics in dependence with the cloud microphysical
properties under hydrodynamic model's experimen tal results

Dmitrieva-Arrago L.R. (dmitrieva@mecom.ru), Pero\LV Shatunova M.V., Kharin A.S.
Hydrometeorological Research Center of Russia, &lferchensky 113, 123242 Moscow, Russia

Radiation energy of the Earth-atmosphere systametesrmined by the presence of cloudiness
and by its characteristics. Cloud microphysicalperties define the radiation fluxes redistribution
within the atmosphere and incoming values to thaedging surface. Peculiarities of the shortwave
and longwave fluxes distribution form radiation ey thermal behavior of the underlying surface
and atmosphere, as well as system’s losses tha $ignificance for the weather and climate
formation.

The results of the joint analysis of the shortwawel longwave radiation influence on the
system radiation energy in the presence of closgiaed dependence upon the cloud microphysical
properties are presented Radiation fluxes calarais based upon the extinction and scattering
coefficients computation methods taking into acd¢omain microphysical values such as liquid
water content (LWC), mean patrticle radius and patans of the particle size distribution function
in the form of Gamma-distribution that is widelyedsfor the water and ice clouds.

Cloud extinction and absorption coefficients foe golar radiation were calculated by means
of the formulas received by V.l. Khvorostynov. Qthenes for the longwave radiation were
proposed by K.S. Shifrin. These formulas includentiemed microphysical characteristics. Surface
temperature dependence upon the variation of tkerbhed solar radiation was examined taking
into consideration changes in the surface effectdtion.

Comparison of the components of the surface andsgheric layers heat budget was made
under experimental results of the mesoscale weftherast model COSMO-RU. Estimation of the
atmosphere temperature and H500 surface heighhdepee on the cloud microphysical properties
is made.

YcBoeHue AaHHbIX AUCTAaHLUWOHHOINO 30HAUPOBAHUA B pPernoHaribHoOM
Mmogenu atmocdepsbl

CmuproBa M.M. (marjal702@gmail.com
Mockosckuit 2ocyoapcmeennulil ynueepcumem um. M.B. Jlomonocosa, ¢us. gax., Jlenunckue 2opot 0.1. cmp.2,
119991Mockea, Poccus

B kadecTBe HayaNbHBIX NAHHBIX IS ME30MACIITAOHBIX MOJAENEH AMHAMUKH aTMochepsl
OOBIYHO HCIOJB3YIOTCS JaHHble pasnuyHbix aHaan3oB (NCEP, ECMWF, JMSa apyrue). Dtu
HavyalbHbIC JAHHBIE 4YacTO SIBJISIOTCS HCTOYHUKOM OIMMOOK TPOTHO30B C HCIIOIH30BAHHEM
pErHOHANBHBIX Mojenel JuHamMuKu atMocdepbl. CpaBHEHHE OSTHUX AaHAJIU30B C HATypHBIMU
M3MEpPEHUSIMU TIOKa3bIBaE€T JIOCTATOYHO OOJBIIOE KOJMUYECTBO CIIydaeB, KOTJa HAaOIOMAI0TCS
3HAYUTENbHBIE PACXOXKACHUSA. JTO MOXKET ObITb OOYCIIOBJICHO Pa3IMYHBIMU (DaKTOpamu, TaKUMHU
KaKk OTKa3 OT IMepelayd H3MEpPEHUH MO0 HEKOTOPBIM CTaHIUSM B MEXIYHApOJAHOM OOMEHeE,
O0COOCHHOCTSIMU MHTEPHOJISIUU B PErYISIPHYIO CETKY, OMO3JaHUEM JIaHHBIX U3MEPEHHH K CPOKY
OTCEUYCHHUS U T.1.

OpauM ©3  cnoco0OB  «WCHPaBUTh» HAdyallbHbIE JIaHHBIE SBISETCS  TPEXMEPHBIN
BapHallMOHHbIM aHanu3. B pamkax monenn WRF ARW takoii MeXaHu3M pean30BaH C MOMOIIBIO
cucremsl WRFDA (3dVar). B kauecTBe MCXOIHBIX HAYalbHBIX IOJICH HCIIOJB30BAINMCH IaHHBIC
ananm3a NCEP,umeromero npocrpanctBennoe paspeuienue 0.5, lns ycBOeHHUs UCTIONB30BaIHCh
JaHHBIC TUCTAHIIMOHHOTO 30HIAMPOBAHUS aTMOC(EPHOTO MOTPAHUYHOTO CJOsA. BepTukanbHbIC
npopuian Temmeparypbl u3Mepsuich Mereoposiormueckum CBY mpodunemepom MTII-5. s
u3MepeHust poduiIeii CKOPOCTH BETPa UCIOIB30BATMCH MOHOCTATUYECKHUE JTOTUIEPOBCKUE COMAPHI
JIATAH-3. Taxxe st yCBOGHHS HMCIOJb30BAINCH JTaHHBIE CHHONTHYECKUX W adPOJOTHUECKHX
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craniuii. OOnacTe NMPOrHO3a OXBaThIBaeT MOCKOBCKHUN PETMOH M HMMEET HPOCTPAHCTBEHHOE
paspernieHue 2 KM.

Bbutn poBeieHbl HECKOIBKO CePUN YHCICHHBIX 3KCIIEPUMEHTOB € PA3IMYHBIMUA HadyaIbHBIMH
nanabiMu.  aHanumzamu NCEP, nanHbiME Tociie  yCBOGHHMSI JUCTAHIIMOHHBIX W KOHTaKTHBIX
W3MEpEHUH, YCBOCHHSI M3MEPEHUN TOJILKO OJHOTO THma. s KakIoil cepuu ObUTH pacCUUTAHBI
OLIMOKM MPOTHO3a TeMIIEpaTyphl, BIAXKHOCTH, JABJIEHUS M CKOPOCTU BeTpa M uX mnpoduien. Mx
aHaJIM3 TOKa3bIBae€T HEOOJBIIOE YMEHBIICHUE OMMOOK mpu mcnoib3oBanuu 3dvar. Haubombmee
BJIUSIHUE YCBOEHUS HATYPHBIX U3MEPEHMI HaOII0aeTcs B Cy4asX CHIIbHBIX pa3uyuii HaualdbHBIX

JTAHHBIX.
Pabora wactuuno moanxepxana rpantamu PODU 09-05-0065Z, 10-08-00493 u FP7 - IRSES -
"Climseas".

BnusHue wepoxoBaTOCTEM CHEXHOro MNMOKpoOBa Ha OTPaXEHHYHK COJIHEYHYH
pagnaumio (pe3ynbTaTbl YACNIEHHOro MoAenMpoBaHUA)

Kypasnesa T.b.* (ztb@iao.ru)Koxanosckuii A.A.? (alexk@iup.physik.uni-bremen e

YUnemumym onmuxu ammocgepui um. B.E. 3yesa CO PAH, na. ak. 3yesa, 634021Tomck, Poccus
?Institute of Environmental Physics, University oéBen, O. Hahn Allee 1, D-28359 Bremen, Germany

CnencrBueM MNpOCTPAHCTBEHHO-BPEMEHHBIX BapUalMil OTPAXKAIOIIUX CBOMCTB CHEXKHOTO
MOKPOBA SIBISIIOTCS 3HAYUTENbHBIE W3MEHEHHS pPAJUAllMOHHOTO OFO/DKeTa KaK OTJEIbHBIX
TEPPUTOPUH, TIOKPBITBIX CHETOM B T€YCHHUE JTUTEIHHOTO MEPHOJIa BPEMEHH, TaK M 36MHOTO I1apa B
nenoM. Jlake CpaBHUTENBLHO HEOONBIIOE YMEHBIICHHE allbOed0 CHEra MOXET IPUBECTH K
BO3PACTaHHIO TIOTJIOMEHHON MM COJIHEYHOW pagualvu W, KaK CJIEICTBHE, OKa3aTh CYIICCTBEHHOE
BO3JICHCTBUE HAa MPOTEKAaHWE TUIPOIOTHYECKHUX TIPOIECCOB. DKCIEPUMEHTAIbHBIC HTaHHBIE H
pe3yabTaThl YHCICHHOTO MOJCIUPOBAHMS MOKA3aJIM, YTO MIEPOXOBATOCTh NMOBEPXHOCTHU SIBIISETCS
OJJTHUM W3 CYIIECTBCHHBIX (PaKTOPOB, OKA3bIBAIOIIUX BIHMAHUE Ha anbOeno (A) u kodhuimeHTt
OTpakeHusI cHeXXHOTO TIoKpoBa (SRHA. J[i1st KOJIM4YeCTBEHHBIX OIIEHOK €ro BO3JICHCTBUS paHee ObLI0
pa3BuTo Heckoibko Mosenei (Leroux, C. M. Fily, O'Rawe, LyapustimT.z.).

B macrosmmeii paboTe JuUIs  ONMMCAaHUS BIUSHHUS 3acTpyr (IPOTSHKEHHBIX —TpeOHEH,
c(OPMHPOBAHHBIX IO/ BIMSHAEM BETpa B MOJSPHBIX PErHMOHAX) Ha OTPaXKAaroOIHUE CBOMCTBA CHera
HAMH WCIIOJIb30BAaH CTATUCTHYECKUH TOAX0A. Peanmn3oBaHHBIE B paMKax CTaTHCTUYECKU
OJTHOPOJHON MOJIEIM Ha OCHOBE ITyaCCOHOBCKHUX TOTOKOB TOYEK HA MPSMBIX JAHHBIA IOJXOJ
MO3BOJISIET YCTAaHOBUTH B3aMMOCBSI3b MEXIY CTATHCTUYECKHMH XapaKTEPUCTHUKAMH MIEPOXOBATOU
MOJICTHJIAIONICH TOBEepXHOCTH M paauanuu [1]. UucieHHOE MOACTHUPOBAHHME BBIMOJHEHO IS
HaOopa 3HAYCHUH ONTUYECKUX XapPAKTEPUCTHUK CHEra W F€OMETPUYECKUX XapaKTEPHCTUK 3acCTPYT,
TUNUYHBIX Ui psAla paloHOB AHTapKTUAbl. [Jagkas CHEXHas MOBEPXHOCTh, Ha KOTOPOM
pacroyiarajich 3acTpyrH, anmpoKCHMHPOBAHA IJIOCKUM MoOJyOeckoHeuHbIM ciioeM (SISL, semi-
infinite  snow layer), ko3 duiueHTsl OTpaXkeHHs KOTOPOr0 MOJACIMPOBAINCH 3apaHee C
ucnonb3oBanueM 1D ypaBHenuss mepenoca uznmydeHus. Onenka 3D-3¢exToB BBIOTHEHA Ha
OCHOBE CPAaBHCHHS XapaKTEPHUCTHK OTpakeHHOH pamauanuu A u SRF paccunTaHHBIX B IPUCYTCTBUH
3actpyr u SISL.Tlokazano, 4To

— Haubonbiee BiusiHUE 3D 3(pdekThl mepoxoBaToii CHE)KHON MOBEPXHOCTH OKa3bIBAIOT Ha
dbopMupoBaHre anb0eqO0 W YIVIOBBIX XapaKTEPUCTHK TOJNS SPKOCTH TPU CPEIHUX
IUIOTHOCTSIX 3aCTPyr M B YCIOBHSIX, KOTJAa TMpPSMBIE COJIHEYHBIC JYyYH MaAaroT
NEPICHIUKYISPHO K UX JOMUHUPYIOLIEMY HAIIPABICHUIO BHITSHYTOCTH;

— TIpY TIOTJIONICHUU CHEKHBIMHU TpaHYJIaMHU IOSBJICHUE 3aCTPYT MPHBOAUT K YMEHBIICHUIO
Ib0eI0 CHEKHOTO TTOKPOBA: TIPU THITMYHBIX TEOMETPHUECKUX XapaKTEPUCTHKAX 3aCTPYT U
Oonpmux HakiIoOHHBIX yriaax Comana (SZA=75) wMakcumaibHOE OTHOCHTEIBHOC
pazimuune A coctaBisier 2-3 % mnpu ansbeno oxHokpaTHoro paccesHus SSA= 0.9999,
yBenuuuBasch 10 ~ 30 Yorpu SSA= 0.98;

137



— AHM30TPOIUs IIEPOXOBATOM CHEKHOM IIOBEPXHOCTH II0 CPaBHEHHUIO C IJIAJAKON
YMEHBIIAETCS 3a CYeT YBEJIMYCHUS TIMKa B HANpaBICHUU paccesHusl “Hazaax |
YMEHbILIEHUS NMKa B HANlpaBJIeHUM paccesiHus Brepen’. [lonmydeHHOE B IyacCOHOBCKOM
MOJICJIA COOTHOIICHHE MEXIy MUKaMH “BIiepe] — Ha3zall HaXOIUTCS B JYUIIEM COTJIACUH
C 9KCIIEPUMEHTAILHBIMU TaHHBIMU 110 CPAaBHEHUIO C PE3yJIbTaTaMu JAPYTHX MOENEH;

— 10 Mepe yYMEHbILEHUs MOTJIOLATeIbHON CIOCOOHOCTH CHEXKHBIX T'paHysl U YBEJIUYEHUS
T€OMETPUUYECKON TOJIIIMHBI 3acTpyr 3HaueHuss SRFB mpucyTcTBUU 3acTpyr MOTYT OBITh
cymectBeHHO (10 30 %)MeHble 0 CPaBHEHHUIO C TIIAJKOH CHEXHOM MOBEPXHOCTBIO, YTO
MOKET TPHUBECTH K OIIMOKaM BOCCTAHOBIIEHHS Pa3MEpPOB CHEXHBIX TpaHyld. B To xe
Bpems, BiusHue 3D-5ddekToB 3acTpyr ymeHbIIaeTcs NpPU PACCMOTPEHHUU BMECTO
kod(dduimenta oTpaxkenus ¢akropa anuzorporiuun ARF,  cBs3zannoro ¢ SRF
cootHoumienueM ARF = SRHA.

PaGora BemonHeHa mnpu 4vacTuyHoW moxanepkke PDOOU (rpant 09-05-00963)m mporpammel

OH3 PAH 11.1.

1. Zhuravleva T.B, Kokhanovsky A.A. Influence airfeice roughness on the reflective properties ofisn
J. Quant. Spectrosc. Radiat. Transf2011, doi:10.1016/j.jgsrt.2011.01.004.

OueHkM pagmauMoHHOro opcuHra, o6ycrnoBrneHHOro U3MeHeHUsIMU
aHTapPKTU4YECKOro O30HHOro CrioA

®ponbkuc B.A.* (VFrolkis@vf13868.spb.eduKapons 1.J1.2 (Karol@main.mgo.rssi.ju
YCanxm-Ilemep6ypecruii 20cydapcmeennbiii apXumekmypHo-cmpoumensHslii yHusepcument, yi. 2-
Kpacnoapmeiickas 4, 190005C.-ITemepbype, Poccus
I'nagnasn zeousuueckasn oocepsamopus um. A. H. Boeiikosa, yi. Kap6wiwesa 7, 194021Canxm-ITemep6ype,
Poccus

B nmocnennue gecAaTtuneTuss akTUBHO —oOOCyxpaaercsa mpoOiema Tak Ha3blBaeMOM
AHTAPKTHUYECKON  «030HHOW JbIpbl». OIHAKO Cpead MHOTOUMCICHHBIX MOJCIBHBIX U
MHCTPYMEHTAJIbHBIX HCCIEAOBAHUN «O30HHOW NBIPhI» OLIEHKAM €€ KJIMMaTudeckoro s¢dexra —
BEJIMYMHE MPOU3BOJAUMOTO PAJAMANMOHHOTO BO3MYIIIEHUS — yIETSETCsl HEAOCTaTOYHO BHUMaHUs. B
TakoOW CHUTyalluu OJHOM u3 Haubosee yHOOHBIX M MPOCTHIX KIMMATHUYECKUX XapaKTEPHUCTUK,
UCIOJIb3YEMBIX JJII OICHKH BEIHYMHBI KIMMATUYECKOTO BO3JEHCTBUS, SBISETCS pagHallHOHHBIA
¢dopcunr. /st ero BbIYMCIECHUS UCTIOIb30BaHbl JaHHBIE 030HO30HA0BBIX U3MEPEHUN BEPTUKAIBHBIX
pacmpenenieHuii KOHIIGHTpAIlMK O030Ha, TEMIepaTypbl W JaBICHUS HAa PACIOJIOXKEHHBIX B
AnTapkTHUeCKOM peruone. cranmusx Amundsen-Scott (89.98o.m., 24.8 3.1.), Marambio
(64.23 ro0.u1., 56.62 3.1.), Maitri (70.46 ro.u1., 11.4% B.1.), Neumayer (70.6%o0.u1., 8.26 3.1.),
Novolasarevskaya/Forster (70°#4@.m., 11.87 B.n.), Syowa (69to0.m., 39.58 B.1.), KOTOpBIC
npenacrasiaeasl Ha caiite World Ozone and Ultraviolet Radiation Data Cen(iOUDC)
(http://www.woudc.org/).Ha ocHOBe 3THX HM3MEpPEHUU Ui Ka)XIOW CTAHIMM HA BEPTUKAIBHOMN
ceTke, cocrosimieir n3 81 y3ma, BbIOMpaeMbIX € y4eTOM (DaKTHYECKOTO BBICOTHOTO JHara3oHa
M3MEpEHUH, OIICHEHBI CpeTHEMECSYHbIE 3HAYeHUS O030Ha W Temmeparypel. K cokaneHuio, B
pa3IUYHBIC TOABI M MECAIBI HA CTAHIUIX JEIAIOCh PA3HOE KOJIMYECTBO M3MEPEHHUil (0T OHOTO JI0
JICCATH B MECSII), KOTOPbIE K TOMY K€ MMEJIH CYIIECTBCHHO HEOMHAKOBOE Pa3pelICHHUE MO BHICOTE
U pa3iiyHble BEpXHUE YpPOBHU. B pe3ynbraTte mNoSydyeHHBIE CpEAHEMECSYHbIE 3HAUECHUS H
MOCIIEAYIONIME MECSYHBIE OILCHKH pPaJUalliOHHBIX TOTOKOB XapaKTePU3YIOTCS 3HAYUTEIHHOM
CTaTUCTUYECKOW HEOJHOPOAHOCTBIO. [[s paccMaTpuBaeMbIX CTaHIMKA Ha YpPOBHE TPOIOINAY3bI
BBIYHCIISICTCS MTHOBCHHBIN paHallMOHHBIA (HDOPCUHT, OOYCIIOBICHHBIN SBONIOIUEH COAEpKAHUS
030Ha B BBIOpPAHHBIA MeCAIl Troja B TEYCHHE Bcero rnepuoaa Habmomenuit ¢ 1962 mo 2010r.
Pagnanmonneiii  gopcuHr paccmarpuBaercs ortHocutenbHo 1987 w/wmm  1995r., koropbie
MPUHUMAIOTCSI B KAuyeCTBE <«KOHTPOJBHBIX». JlJIs KaXJOro M3 OCEHHHMX, JIETHUX M BECEHHUX
MECSIEB aHAM3UPYETCS BPEMEHHAas HW3MEHUMBOCTh pPAJUAMOHHOTO (OpPCHHTA U  O0IIero
CoJiep>KaHusl O30Ha.
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OmnpeneneHbl OLEHKHM AaHTUNAPHUKOBOTO dddeKTa, 0OyCIOBICHHBIE aHTAPKTHYECKON
«030HHOW  mpIpoi». Haiimensl  KOd(PPUIMEHTHI  JIMHEWHOW  pErpeccuu,  CBSI3BIBAOIINE
panuanroHHbI (OPCUHI C BapHalMsIMU OOIIEro conxepkaHus o30Ha B AHTapkruae. Pacders
MOKa3aJid, 4TO YMCHBIICHHE COJCp)KaHMs O30Ha B AHTAPKTHUYECKOW cTparocdepe NpPUBOIUT,
HampuMep, Ha CTaHIMM SYOWa B aBrycTe—HOsOpe W MapTe K YMEHBIICHUIO PaJHallMOHHOTO
dopcurra ~ — 0.5B1/M?, a B mexaGpe—pespare ~ — 1.5Bt/mM% Ha cranumu Amundsen-Scoti
nekabpe—suBape ~ — 2.1Bt/mM% Ha cranmuu Maitri B nexaGpe ~ — 1.5Bt/mM°. B 10 ke Bpems Ha
cranimu Neumayerm TedeHne BCero nepuojia HabIIOACHUH MPAKTHYECKH OTCYTCTBYET TCHICHIIUS
K YMEHBUICHHUIO COJEpXaHMA O30HAa U, CJIEJOBAaTENbHO, K H3MEHEHHI0 MTHOBEHHOTO
pamuanuonHoro Qopcunra. I[logydeHHple 3Ha4deHUs (10 MOJYIIO) COM3MEPHUMBI C TOJOBBIMH
3HAYCHUSIMHU PATUAIIMOHHOTO (POPCHHTA, BBI3BAHHOTO AHTPONOTCHHBIM ITAPHUKOBBIM 3arpsi3HEHHEM
cesepHoro nonymrapus B 2000—201Gr.

Pabora BeimonHeHa npu noaaepkke rpanta POOU 11-05-00750.

Estimations of radiative forcing due to antarct ic ozone changes

Frolkis Victor' (VFrolkis@vf13868.spb.edwand Karol Igof
!Saint Petersburg State University of Architectunel €ivil Engineering, 2-Krasnoarmeiskaja Str. 4, 810005
St. Petersburg, Russia
2A.1. Voeikov Main Geophysical Observatory, St.Psiterg, Karbyshev Str. 7, 194021 Saint-PetersbuugsiR

Among numerous model and measurement studies @retitt “ozone hole” there are few
estimations of its radiative and climatic effedts particular, of the relevant radiative forcing. |
this study we use the ozone sounding data of atmiofiles of ozone concentration, temperature,
and pressure in polar stations Amundsen-Scott, M@ Maitri, Mirny, Neumayer,
Novolasarevskaya/Forster, Syowa (World Ozone arnichidblet Radiation Data Centre (WOUDC)
(http://www.woudc.org/). From these measurementsithip mean values of both ozone content
and temperature for each station are calculated.vEtical grid has 81 levels which are selected
with account of real height measurement range.hBurfor above stations the instantaneous
radiative forcing due to ozone content evolutionfixed month during all measurement period
(1962-2010) is computed at the tropopause leved.tithe dependence of both radiative forcing and
ozone content for each of autumn, summer, and gpnionths is analyzed. The simple regression
alignments between radiative forcing and Antartdtal ozone are obtained.

The estimations of anti-greenhouse effect due ttawtic “ozone hole” are presented also.
The estimations have shown that ozone decreadeeirimtarctic stratosphere leads to radiative
forcing ~ — 0.5 W/rh during the period August-November and ~ — 1.5 Wetaring the period
December—January at Syowa station; ~—2.1%Wduring the period December—February at
Amundsen-Scott station; ~ —1.5 WHiim December at Maitri station. These values (wifposite
sign) are approximately equal to 30 % of radiafimeing due to greenhouse warming in the North
Hemisphere in 2000-2010.
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3aKOHOMEPHOCTM NPOCTPAHCTBEHHOW U BPEMEHHOW N3MEHYUBOCTU
ouonornyeckn aktmuBHon Y® paguauuu

Yyoaposa H.E. (chubarova@imp.kiae.yiKnanosa E.1O., He3pans E.N.

Mockogckuii eocydapcmeennvli yrugepcumem um. M.B. Jlomonocosa, ceoep. ¢ax., Jlenunckue eopor, 119991
Mocksa, Poccus

Spatial and temporal features of changes in biologically active UV
irradiance

Chubarova N.Ye., Zhdanova Ye.Yu., Nezval' Ye.l.
Lomonosov Moscow State University, Russia

Y@ paguamus (YOP), HecMoTpst Ha Maiylo JOJNI0O B COJHEYHOM CIEKTpE, OKa3bIBacT
3HAYMTENIbHOE BJIMSIHUE Ha 3710pOoBbe denoBeka. O0nmyuenne YO paamanueil B HEOOJbIINX 103aX
crocobcTByeT (OpMHUPOBaHHMIO BUTaMUHA D, UYTO OKa3bIBaeT MOJOXKHUTEIBLHOE JCWCTBHE Ha
3m0poBhe JroAe. B To ke Bpems Oombmme A03b1 Y®OP nmpuBOAAT K pa3sBUTHIO Pa3TUIHBIX
OTPUIATENLHBIX TOCTECACTBUN: BO3HUKHOBEHHIO pakKa KOXHU, Pa3WYHBIX 3a00eBaHHil Tia3 U
MMMYHHOH cHCTeMBbl. B CBSI3M C 3TUM BO3HHUKAeT HEOOXOJUMOCTb OLEHUTh KJIMMAaTOJIOTHIO
pacripenenenust Ononoruueckux pecypco Y ®P no repputopun Poccun B pealbHBIX YCIOBHSIX.

Takue paboThl OBUIM BBHINOJHEHH HAa OCHOBAHWU MAaTEMaTHYECKOTO0 MOJICIMPOBAHUS C
MOMOIIbIO paguanmoHHo moaenu TUV MeTogoM AMCKPETHBIX OpAMHAT B BOCBMHUIIOTOKOBOM
npuommkennn. [IpoctpancTBeHHOE pasperieHue 3aaaBainochk 1x1 rpamyc, pacdeTsl TPOBOIUIIUCH C
3-MUHYTHBIM IIIaroM IO BpeMeHHU B okoiononyneHHble yacel ¢ 11:30 10 12:30 s kaxxaoro aHs
roga. J{is xapakKTepuCTHUKU a3pO30JIbHOr0 OCIa0IeHHs B KaUeCTBE BXO/IHBIX IMapaMeTPOB B MOJIEIb
WCIOJIb30BAJINCh CHENHANbHO pa3paboTaHHbIe 0a3bl JAaHHBIX 10 ad3pPO30JIbHON ONTHYECKOM
tonmuae B Y® numanazone crekrtpa. s oneHKH amb0e0 MOBEPXHOCTH MCIOJb30Bajiachk 0asa
nanHbIX [1] mo m3mepenusim TOMS, co3naHHas ¢ MOMOIIBIO METOJA CKOJB3SIIMX CpPeaHHX. B
KaueCcTBE JaHHBIX 10 OO0JIAYHOMY OCJA0JICHHIO TakKXKe HCIOIb30Bauch naHHbie TOMS mo
JlamGepToBO# OTpaxaTeabHON criocoOHOCTH. [t pa3aeneHus o0MayHbIX U anbOeTHBIX 3P (EeKTOB
JOTOJTHUTEBHO OBbLTa HCIOJb30BaHA KIMMATONOrHs 1o Oamty oOmakoB ERA-Interim. Dra
JOTIOTHUTENbHAST HHpopMaIs 00 0O0JaYHOCTH TO3BONMWIA pa3faenutbh S(QdexTsl anpdeno u
obnayHOCTH U 00JIee TOYHO MTPOBECTH OLICHKK Y D paguanuu B 3MMHUN TIEPUOI.

Ha ocHOBaHMM MHOrOJETHHUX [aHHBIX HA3EMHBIX HU3MEpPEHHA B MeETeopoIornuecKon
obceparoput  MI'Y B o6nactu 300-380HM ® Ha OCHOBAaHWM HE3aBUCUMOW MOJICIH
PEKOHCTPYKIIMU OLICHEHBI TOTEPH pagualliy 3a CYeT 00JIAKOB, YTO MO3BOJIMIIO OLIEHUTh KauyecTBO
MCTOJIB3yEeMOro MoAX0/1a. AHAIU3UPYETCs pacnpeiesicHrne OMOIOrHUeCKH akTUBHON Y@ panuanyu
B pa3IMuHbIE CE30HBI IOJ]a U POJIb PA3IUYHBIX (PAKTOPOB.

Hccnenoranue yacTUYHO noaaep:kano rpantom PODIM 09-05-00582.

1. Tanskanen A. Lambertian Surface Albedo Clintgplat 360 nm from TOMS Data Using Moving Time-
Window Technique. In: Proceedings of the XX QuadiahOzone Symposium, 1-8 June 2004, Kos, Greece.
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OueHKM a’3po30sibHbIX U paAvaLMOHHbLIX XapaKTepucTuk aTtmocdepsbl B
nepuoa necHbix U TopdAHbIX noxapoB 1972, 2002 u 2010 rr. B
EBponenckom pernoHe Poccum

Yybaposa H.E. (chubarova@imp.kiae.yul'opbapenko E.B., He3pans E.N., [lIunosiesa O.A.
Mockosckuil 2ocydapcmeennbiil ynusepcumem um. M.B. Jlomonocosa, 2eoep. ¢ak., Jlenunckue 2oper, 119991
Mocxkea, Poccus

The assessments of aerosol and radiative char acteristics of the
atmosphere during the period of forest and p eat fires in 1972, 2002 and
2010 in the European region of Russia

Chubarova N.Ye. (chubarova@imp.kiaé, i@orbarenko E.V., Nezval' Ye.l., Shilovtseva O.A.
Lomonosov Moscow State University, Russia

OkcerpeManbHo skapkoe jero 2010 roga mpuBeno K TOMY, YTO LIEHTpajibHBIE 00JacTH
EBponeiickoii Tepputopun Poccuu OblIM 0OXBaueHBI JICCHBIMU U TOP(SHBIMH TOXKapamMu, KOTOPbIE
BBI3BAIM CHJIbHEHIIEe 3aapIMiIeHHE atMoc(epbl. B MaHHBIX yCIOBHAX OCOOCHHO aKTyalbHOU
CTaHOBUTCSI BO3MOXKHOCTh aHAJIW3a PE3yJbTaTOB HEMOCPEACTBEHHBIX HAOMIOEHUI, TPOBOAUMBIX B
MeTeoposiorndeckoii obcepsatopur (MO) MI'Y, 4ro TO3BOJISET MONYYUTh PEATbHBIC OICHKU
XapaKTePUCTUK JTHIMOBOTO a3p030Jis U MX BO3ACHUCTBUS Ha pajualvio. MHOTOJETHHE MU3MEPEHHUS
MO MI'Y naioT BO3MOKHOCTH TaK)K€ MPOCIEIUTh AMHAMUKY NOJOOHBIX SBJICHUN HA MPOTSHKECHUN
HECKOJIbKUX JIECSITKOB JIET, YTO MPHUOOPETaeT 0COOYIH BaXXHOCTh Ha (OHE HAOIIOAIOITUXCS
W3MEHEHUN KJIMMaTa. B KaduecTBe KOMIUIEKCHOM XapaKTEPUCTHUKH, MO3BOJISIOIIECH OLIEHHBATH
METEOPOJIOTUYECKUE  YCIOBHUS,  CHOCOOCTBYIOIME  BO3HMKHOBEHHIO  JIECHBIX  I0XKapoB,
HCIO0JIb30BAJIMCh Ki1acchl ropuMocty 1o HecrepoBy.

®opmupoBanne B urose 2010roga aHOMaNBHO  KApKOH W CyXOM  TOTOJBI,
XapaKTEepPU30BABIICHCS HMCKIIOYATEIFHO BBICOKMMH Kilaccamu ropumoctd (17 mHeit kmacca 5),
SBUJIOCh MPUYMHOM BBICOKUX KOHIEHTpPALUN JBIMOBOTO a’p030Jisi C IKCTPEMAJIbHO BBICOKHMH
3HAYCHUSMH a3p030JIbHOM onTrueckor ToamuHbl (AOT), 4TO OKa3aJio CYIIEeCTBEHHOE BO3ICHCTBHE
Ha atMocdepHylo pamuanuio. [lomydeHbl OIEHKH HEKOTOPBIX a’pO30JIbHBIX M paJdalllOHHBIX
xapakTepucTuk atmocgepsl gerom 2010r., KOTOpbIE COMOCTABISUIMCH C pe3yabTaTaMi U3MEPEHUN
B 2002 u 1972r. B mepuoasl jJecHBIX U TOpdsHbIX moxapos. I[lokazano, yto B 2010 romy
HaOJTIOTANTUCh SKCTPEMAaIbHO BBICOKHME 3HAUCHHS adpo30iibHON omrtudeckod Toimmubl (AOT500),
kotopas gocturaia 4.6 mo nanaeiM AERONET.B 10 e BpeMs aip0e10 0THOKPAaTHOTO PaCcCesTHHS
sToro asposons, kak u B 2002 romy, ObUIO OBOJBHO BBICOKMM M cocTaBisuio okono 0.95 B
BUJIUMOM JlMana3oHe CcreKTpa. ICKIrounTeaTbHO BHICOKHE ONTHYECKHE TONIMHBI a9P0O30JIsl PUBEIH
K CYIIECTBEHHBIM IIOTEpSAM CYMMapHOW CONHEYHOW paauanuu, Oojee BbIpaXeHHBIM B Y@
Juarna3oHe, a TakkKe K HEKOTOPOMY pOCTY HHCXOJAILIET0 JJIMHHOBOJHOBOTO H3JIY4YEHHUS.
ComocraBneHne Tpex JeT M3MEpEeHHil B YCIOBUSAX IBIMOBOTO a’pososs mokaszano, uro 2010r.
XapakTepu3oBaics 0Oojiee BBICOKOM MMOBTOPSEMOCTHIO HAMBBICIIETO KJlacca TOPUMOCTH IO
HectepoBy, Oonee BBICOKMMH a3pO30JIbHBIMH ONTHYECKMMHU TOJIIMHAMHU, a Takke Oosee
CYIIIECTBEHHBIM OCJIa0JICHUEM paJUaIlii M0 CPaBHEHUIO C COOTBETCTBYIOIUMU mniepuogamMu 1972u
2002r.

HUccnenoBanne yactnyno noaaep:xkaHo rpanrom POOU 09-05-00582.
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NMpocTpaHCTBEHHO-BPEMEHHbIE U3MEHEHUA MYTHOCTU aTMocdepbl Ha
Tepputopun Poccum

Maxotkuna E.J1." (makhotk@main.mgo.rssiyulnaxuna M.H.? (inna@ifaran.rj
Tnasnas eeousuueckas obcepsamopus um. A.U. Boeiikosa, Kapovuuesa 7, 194021Cankm-Ilemepbype,
Poccusa
“Uncmumym dusuxu ammocgepui um. A.M.O6yxosa PAH, ITeincesckuii nep. 3, 11901 Mockea, Poccus

Bremmonnena cucremaruszanuss U 0000IIEHHE JAaHHBIX O [MPOCTPAHCTBEHHO-BPEMEHHBIX
M3MEHEHMSIX MHTETPaJbHON M a’p030JbHONM MYTHOCTH aTtMoc(epbl Kak Ha Tepputopun Poccuu B
L[eJOM, TaK U B OTHCNIBbHBIX €€ perruoHax. B KauecTBe XapaKTEpUCTHK MYTHOCTH aTMoc(hepsl
MCTOJIb30BATHNCh (akTop MyTHOCTH JIluHke 7> M a’po3onbHas omruyeckas ToimumHa AOT s
s dextuBHONM MMHBI BOJHBI 550HM. OOBEKTOM HCCIIENOBAHUS SBUIUCH DAL MECSYHBIX H
rOZIOBBIX 3HaYeHUH (hakTopa MYTHOCTH 72 M a3pO30JIbHONW oNTHYecKOi ToMmuHbI atMochepst AOT
JUTsl OCHOBHBIX pernoHoB Poccuu: ceBep, nentp, tor ETP, Ypan, 3anagnas Cubupb, ceBEpO-BOCTOK,
ueHtp, tor ATP, Jlanbuuii Bocrok. [l OLIEHKM HM3MEHYMBOCTH PETMOHAIBHO OCPEIHEHHBIX
TOJIOBBIX M MeCSUHbIX 3HaueHud 7> 1 AOT Obutn mpoaHaNMM3UpOBaHBI JAaHHBIE HAOMIOACHHH 75
cranmmii. [lns mepuomoB 1976-1995, 19762010, 19942010rr. monydeHBl pPErHOHAIBHO
OCPEJHEHHBIE CpEIHHUE€ MHOTOJICTHUE MeECsSUHble W ToJoBble 3HaueHuss 1> u AOT wu
coorBercTBytomre Kod(pduuuenter Bapuaimun  CV(%), oOIEHEHBI pa3jauyus CPEIHHX IS
Pa3IMYHBIX MEPUOJOB OCPEAHEHHUS M BKJIAJ MOIIHBIX BO3MYILIEHHM B PE3yJbTaThl OCPEAHEHUS.
Brimmonnensl onenkun TpeHAoB 12 u AOT, paccMOTpeHBbI U3MEHEHHSI MECAYHBIX M TOJOBBIX
3HayeHut 7> u AOT 3a mepuonsr 1976-2010rr. u 1994-2010 rr. [{ns nmepuona OTHOCUTEIHHO
BBICOKO# mpo3paunoctu arMocdeps (1994-2009 rr.) momydeHsl OIIEHKH CYMMAapHOTO H3MCEHEHHUS
T> m AOT B psimax MECSYHBIX BEJIMYHMH, KOTOPBIE MPEACTABIEHBI B BUJE TMCTOIPAMM T'OJIOBOTO
xona AT, u AAOT (myis OTHENBbHBIX CTAaHIUN WJIM PETHOHOB). I BBISBICHHS M aHAIHM3a
KpaTKOBPEMEHHBIX MOBBIIIEHUH MYTHOCTH, OTMEUYEHHBIX B OTJEIbHBIX pEruoHax Ha (¢oHe
HabroaroIeiics B TeUeHne NocieJHUX 16 JIeT OTHOCUTEIHHO BBICOKOW MPO3pavyHOCTH aTMOC(eph
HCIOJIB30BaH METOJA MMOCTpoeHHss obOparHbix Tpacktopuit Hysplit 4.7 (HYbrid Single-Particle
Lagrangian Integrated Trajectory) kocmuueckue caumkun NASA.(Moderate-resolution Imaging
Spectroradiometer (MODIS), NASA'’s Terra and Aqutebide).

OCHOBHBIE 3aKOHOMEPHOCTH MPOCTPAHCTBEHHO-BPEMEHHOI'O PACIPEEICHUsI MYTHOCTH Ha
Tepputopu  Poccuum  MoryT ObITh ChOpPMYIHUPOBAHBI CJIEAYIOIUM oOpa3zoMm: B Teuenue
paccMaTpuBaeMoro Tepruoja HaOJIOAaeTCsl CIOXKHAs KapTHHA BPEMEHHBIX W3MEHEHUN MYTHOCTH
atmocdepsl. 3menenus T2 u AOT nmpoucxonst, Kak mpaBuiio, CHHXpoHHO, HO AOT u3MeHsercs
obicTpee, ueM 71». Hambomnee BbICOKas MPO3PavyHOCTh aTMOC(hEpbl XapaKTepHa s CEBEPHBIX
PETMOHOB, KaK Ha a3MaTCKOM, Tak U Ha eBpomneickoil Tepputopun Poccuu. HecmoTps Ha TO, 4TO
paccmatpuBaembiii iepuos (1976—201QT.) OTHOCHTENBHO KOPOTKHIA, OH MOXKET ObITh pa3OUT Ha
OTJIeNIbHbIE TEPUO/IbI, CYIIECTBEHHO pa3IHYaoIIMecs MO YCIOBUSM MYTHOCTH. Bwinenenue 3Tux
MEPUOJIOB MPOU3BOJUTCS IO pe3yJibTaTaM aHalu3a TOJAOBBIX U MECAYHBIX PSAJOB XaPaKTEPUCTHUK
MYTHOCTH aTMOc(]ephl.

Jlns BceX pacCMOTPEHHBIX PETHOHOB MOXKHO KOHCTaTHpPOBaTh, YTO B IeJIOM Ha (QoHe
CYIIECTBEHHON MEXKrogaoBoil M3MEHUHUBOCTH 72 U AOT mHposBISIOTCS BIOJHE OINPEICTICHHbBIC
TEH/ICHIIMH JOJTOBPEMEHHBIX M3MeHeHuil. Ha Gonbmeit yactu teppuropuu Poccun B mocienHee
TPUIIATHIICTHE OTMedaeTcsl TeHaeHnus K ymeHbmenuro 7> u AOT. C 1994r. ma teppuropun
Poccun mytHOCTH armocepbl YCTOWYMBO HIKE HOPMBI, YTO CBUICTEILCTBYET 00 OUYHWIICHHUH
atMocepsl. B mepros oTHOCHTENBHO BBICOKOM MPO3pPauyHOCTH B OTAENBHBIX perrnoHax Poccun
BBISIBJICHBl TEHACHIIMM K CJIa0OMY VYBEIWYCHHUIO WHTETPAIBHONH MYTHOCTH TIPU COXPaHCHHH
OTHOCHUTEIBHO HU3KOTO YPOBHSI a3p030JIbHON COCTaBIISIONIEH.

PaGora BbImoOdHEHAa mpu mnoauaepkke rpanta PODU Ne 10-05-01086 Rexum mpo3padyHOCTH
aTMOC(l)epI:I HaJd FOXHBIMU PCrUOHAMU Poccumn: I‘J'IO6aJ'H:HI>Ie, PCTrUOHAJIBHBIC W JIOKAJIbHBIC (baKTOpBI
(hopMUpOBaHUS».
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Spatial and temporal changes of the atmospher ic turbidity over Russia

Makhotkina E.L* (makhotk@main.mgo.rssiyuPlakhina I.N? (inna@ifaran.rj
A.l. Voeikov Main Geophysical Observatory, St.Psterg, Karbyshev Str. 7, 194021 Saint-Petersbuugsi
“A.M. Obukhov Institute of Atmospheric Physics RAShevsky 3, 119017 Moscow, Russia

Classification and generalization of data on spatma temporal changes of the integral and
aerosol atmospheric turbidity on the territory afsRia as a whole and in individual regions were
performed. Linke turbidity factof, and aerosol optical thickness AOT for the effeztivavelength
of 550 nm were used as characteristics of the githe& turbidity. The object of the study was the
series of monthly and annual values of the turpitiittor T, and aerosol optical thickness AOT for
the major Russian regions: North, Center, SoutBusbpean Russia, the Urals and Western Siberia,
the north-east, center, south the Asian territdriassia and the Far East. To assess the vanabilit
of regionally averaged annual and monthly values,and AOT, observations of 75 stations were
analyzed. For the periods 197095, 19762010, 19942010 years, long-term monthly and annual
means ofl, and the AOT averaged by regions were obtained.alitigors estimated the differences
of means for different averaging periods and thatrdoution of strong perturbations to the
averaging results. The estimates of trefigsand AOT were made, the changes of monthly and
annual values of, and AOT were calculated for the periods of T@@L0 and 19942010 years.
For a period of the relatively high transparencytled atmosphere (1992010) estimates were
obtained for the total change Ta and AOT in the series of monthly values, which presented as
histograms of the annual cycle and, AAOT (for individual stations or regions). To iddgtand
analyze short-term increases in the turbidity, date some regions against the relatively high
atmospheric transmission observed in the past Hésy¢he method for constructing backward
trajectories Hysplit 4.7 (HYbrid Single-Particle drangian Integrated Trajectory) and satellite
images NASA (Moderate-resolution Imaging Spectramaéter (MODIS), NASA's Terra and
Aqua satellite) were used.

The main regularities of the spatial and temporstrithution of turbidity over Russia can be
summarized as follows. During this period, a cocgikd pattern of temporal changes in
atmospheric turbidity is observed. Changesrimand AOT occur usually in sync, but the AOT
changes are faster thdp. The highest transparency of the atmosphere isalyfor the northern
regions of both the Asian and the European paRudsia. Despite the fact that the period under
review (1976-2010) is relatively short, it can Ipétsnto separate periods, significantly differiimg
terms of turbidity. Allocation of these periodsbased on the analysis of annual and monthly series
of atmospheric turbidity characteristics.

For all these regions it can be stated that in iggnagainst the background of significant
interannual variability off, and AOT, the well-defined trend of long-term chamgepears. In most
parts of Russia over the past thirty years, thera fendency to a decreaselpand AOT. Since
1994, the turbidity of the atmosphere over Russitable below normal, indicating the purification
of the atmosphere. In the period of relatively higinsparency in some Russian regions, a trend is
shown toward a slight increase in the turbidity,ileshmaintaining a relatively low level of the
aerosol component.

This work was supported by RFBR grafat10-05-01086 "The regime of transparency of the
atmosphere over the southern regions of Russibafjleegional and local factors shaping”.
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MHoroneTtHne u3MeHeHUsI COJNIHEYHOM paguaumu B YKpauHe

Pri6uenko JI.C. (L-Rybchenko@yandex.yu

Vrpaunckuit hayuno-ucciredosamensckuii 2uopomemeoponozuseckuil uncmumym, np-m Hayku 37, 03028Kues,
Ykpauna

B Hacrosiiiee BpeMsi HaKOIUICH MATHIACCATHIICTHUI nepuoy] Ha0ronernid (19612010rr.) 3a
COCTABJSIIONIMMH  pagualldMOHHOTO  OajaHca Ha  aKTHHOMETPUYECKOW CEeTH  YKpauHBI.
AKTHHOMETpUYECKHE JaHHBbIE KIMMAaTHYecKoro kagactpa 3a 1961-1990rr. pgomosHeHsI
aBaAmaTUiIeTHUM TepuogoM HaOmoaeHuid 19912010rr., B Te4YeHHE KOTOPOTO MPOHU3OILIH
W3MEHEHUS OTHOCUTEIBHO CTAHIAPTHOM KJIMMATOJOTHYECKOW HOpMBI. [IpoBemeHo cpaBHEHHE
NPSIMOH, paccesTHHOM M CyMMapHO pajnaiuy, anb0e10 U paJualioOHHOTO 0alaHca MOICTHIIAIOIIeH
MMOBEPXHOCTH IO ABYM MEPUOIAM.

3a mocnenHee ABAAIATHICTHE OTMEYCHO U3MEHEHHE COCTABIISIONINX CYMMAapHOU paguariy —
MPSIMON M PacCesTHHON OTHOCHTENIBHO CTaHAAPTHON KiaumMaTojiormueckoi HopMmbl 1961-1990rr.
YMeHbIIIeHHEe MPSIMON paaualii HaOII01aeTCsl 3UMOM, HanOOoJIbIIIee Ha ceBepe U B IIeHTpe. BecHoit
CHIDKCHHE TPSIMOW paguiallii MPOU30IUI0 B MapTe OoJjiee 3HAYUTEIHHOE Ha CEBEPE M CEBEPO-
3amage. OCeHbI0O OHA YMCHBINWIACH Ha OOJIBIIMHCTBE TEPPUTOPHH. YBEIUYCHHE MPAMOM
COJTHEYHOU pajuallii OTMEUYAIOCh C Masi M B JIETHUE MECSIIbI, a TAK)KE B KOHIIE rojia B 1ekabpe. 3a
roJl mpsMas paauarys MOBCIOAY YyBeIWuuiaach. 3a Bech nepuon Habmomenuit 3a 1961-2010rr.
HAaMMEHBIINE CYMMBbI IPSMO paauanuu Ha0monanuce B nsatwierne 1976-1980rr., a naubosnbiime
B 1961-1965rr., Ha 3HaunTeNnbHOM yacTh — MakcumanbHble B 2006-2010rr. PaccestHrast paguamust
YMEHBIIUJIACh B TOCTEAHEE IBAIIATHUICTHE IMOYTH BO BCE MECAIBI T'0Jia MMOBCEMECTHO, HO €e
W3MEHEHUS ObUIM HAMHOTO MeEHbIIHMe, deM mpsmoil. CyMmapHas paauanus YMEHBIINIACH B
XOJIOAHBIA TIEpHO TOoJa, OoJee CYIIECTBEHHO Ha ceBepe W 3amaje. B meHTpe, Ha 3amane W Iore
OTMEYEHBI MOJIOKHUTEIBHBIC U OTPHUIATEIBHBIC KOJNCOAHHUsI CYMMapHOU paJualiy B TEYCHHUE rojia
oTHOcuTenbHO cTanaapra 1961-1990rr.

Anpbeno moacTuiarImiei moBepxHocTH mocie 1991r. yBenmnumBamoCh BO BCE CE30HBI
otHocuTeNbHO cTanmapra 1961-1991rr. B mocneanee necsatuietre (Hayamo XXI €T.) oTMEUeHO
€ro yMeHbIIeHHe. PaauanuoHHBI OalaHC B pe3yidbTaTe W3MEHEHHS €ro COCTAaBJISIOIINX
YBEITUYHUIICS, KDOME 3UMBI, 110 BCEH TEPPUTOPHH.

KnumaTtonornsa gnnHHoBonHOBOro 6anaHca

I'op6apenko E.B. (catgor@mail.ry
Mockosckuii 2ocyoapcmeennulil ynueepcumem um. M.B.Jlomonocosa, 2eoep. gpar-m, Bopobwvésur I'oper, 119992
Mocxkea, Poccus

Climatology of the surface thermal balance

Gorbarenko E.V._(catgor@mail)ru
Lomonosov Moscow State University, Russia

Kak mnokazamu pesynbrarel aHanm3a MHoronetHux (1958-2010rr.) HaOmroneHwii B
Merteoponoruueckoit  O6cepBatopur MI'Y (MO MIY) 3a paguanuOHHBIM — OanaHCOM
MOJICTHJIAIOIIEH MOBEPXHOCTH (B), MOMOKUTEIBHBINA THHEHHBIA TPEHT B UMEET SIPKO BhIpaKEHHBIH
TOJOBOW M CYTOUYHBIM XOJ: HauOOIBIINE U3MECHEHHUSI OTMEUYCHBI B HOYHBIC Yachl 3UMHUX MECSIICB,
T.€. B IICPUO/JI, KOT/Ia B ompenessieTcss JUIMHHOBOIHOBBIM OanancoM (B,). s MockBsl B TeucHue 6
MecsIeB OobIlle TOJOBUHBI CYTOK pPaTUaIlMOHHBIN OanaHC — JIMHHOBOJIHOBBIA. OJTH (aKThI
BBI3BAJIM MHTEPEC K MCCIEA0BAHUIO B).

JTMHHOBOTHOBBIM Oananc uinu >¢dexruBHoe ninydenue (E,p) 3eMHOM noBepxHocTH B MO
MI'Y HemocpeAacTBeHHO He wu3MepsieTcs. [ JHEBHBIX YacoB JIMHHOBOJHOBBIM OanaHC
pacCUMTHIBANICS KakK pPa3HOCTh MEXIYy H3MEPEHHBIM OOINMM paJUalMOHHBIM OallaHCOM |
MOTJIOIIEHHON paauanueii (pasHHMIa MEXKAy CYMMapHOW W OTPaXEHHOH KOPOTKOBOJIHOBOMU
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paauanueii). [1o JaHHBIM METEOPOIOTHYECKUX HAOIIOACHUI 32 TEMIIEpaTypOil TOBEPXHOCTH TTOYBBI
paccunTaHo COOCTBCHHOE wH3NIydeHHe moBepxHoctd (E,) W Kak pasHOCTh Mexay By u E,
OTIPEIEISIIOCh POTUBOM3IyUeHUE atmochepsl (E,).

Ha ocHOBe 3TMX HNAaHHBIX IIOJY4YEHBl KIMMAaTHYECKHE HOPMBI W OLICHEHBI IIPEIEbI
U3MEHYMBOCTH (CYTOYHOM, TOJOBOW, MEXromoBod) By u E,. IlomydeHbl KOppeNsIUOHHbBIC
3aBUCUMOCTH MEXJy IPOTUBOM3IYYEHHEM aTtMocdepsl M (PakTopaMu, ONPEAEISAIOIIMMHU €ro
U3MEHYHMBOCTD (YIIPYTOCTh BOASIHOTO Iapa, TEMIIEpaTypa MOBEPXHOCTH MOYBHI U BO3AyXa, HIDKHSIS
u oOmas o0JlauyHOCTh). YBeNWueHue B, OnpenensieTcs YyBEIUYCHUEM IPOTHBOHM3IYUCHHUS
aTMocdepsl, T.K. COOCTBEHHOE U3JyYeHHUE 3eMHON MOBEPXHOCTU B CBSI3U C POCTOM TEMIIEPATYPHI,
HaOmogaeMoit mo manHbiM MO MIY, MOXeT TOJIBKO pacTd. YBEIWYCHHE MPOTHUBOU3IYUYCHHS
aTMoc(epsl MPOUCXOJUT 3a CYET pOocTa OOJAYHOCTU M OOIIEro BiArocojep:kaHus armocdepsl, a
TaKXe, BEPOSATHO, 3a CUET YBEIMUEHHsI COEPIKaHUS B aTMOC(epe MapHUKOBBIX ra3oB. B THEBHbIE U
HOYHBIE Yachl JIETHUX MECSILEB 3TO YBEJIMYEHUE HE TAaK 3aMETHO, TaK KaK BEJIMKH 3HaueHus £,. B
3MMHHUE MECALbl 3HAYE€HUS HOUYHBIX YacOBBIX CyMM E, U E, MOryT OBITb CONOCTaBHMBI, YTO U
OIIpeAEIsAeT NPOSBICHUE TEHACHLUMN yBenndeHus B, B 3ToT nepuoa. IlomoxurensHas 3HaunMast
CBSI3b IPOTHBOU3IYYEHHUSI aTMOC(EPBI C TEMIIEPATypOi MOBEPXHOCTU MOYBBI U BO3/lyXa B 3UMHHE
MECSIIIbI YKa3bIBaeT Ha YCHJICHHE MTapHUKOBOTO 3 deKTa aTMochepsbl.

ITosrydeHHBIE pe3yabTaThl MOTYT CIYXKUThb OCHOBOHM [UIsl COXPAaHEHHsS OJHOPOJHOCTH psla
HabmoeHu# 3a B, pu nepexoie K HeOCPEACTBEHHOMY N3MEPEHHUIO [UTMHHOBOJIIHOBOTO OanaHca B
MO MI'Y.

TeHgeHUMa pocTa paguMauMoHHoro 6anaHca 3emnu

Hukonsckuii I'.A. (gnik777@mail.ri

Canxm-Ilemepbypeckuii 2ocyoapcmeennulil yHueepcumen, gus. gar-m, Yavsnosckas 1, 198504Canxm-
Ilemepbype, Poccus

The up trend of the Earth radiation balance

Nikolsky G.A. (gnik777@mail.ru
St.Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

Jlo XX Beka cpeaHeronoBoe 3HaueHUe paauanuoHHoro Oamanca 3emiu (PB3) u ero 3Hak
XapaKTEepU30BajIld HANPABICHHOCTh W MEPY OTKIOHEHHUS CHCTEMBl <GE€MHAs IOBEPXHOCTh-
aTMocdepa» OT TEIUIOBOIO paBHOBECHs TOJIBbKO B ee B3aumojeiictBuu ¢ Kocmocom. ConHue u
riyounbsl KocMoca npakTHyecky MOJIHOCThIO OMPEAEIIsiIN COCTOSTHUE U JUHAMUKY KIMMaTa 3eMIIH.
B nmocnemyrommii mepuox BpeMeHH Bce Oouiblliee BO3JCHCTBME Ha KIUMAT —OKas3bIBaeT
HEYIOpS0YeHHAs aHTpomHas akTUBHOCTh. MccienoBanuss PB3 co crammoHapHBIX CHYTHUKOB
CBHJIETEJILCTBYIOT O MPOJIOIDKEHHUH, XOTS U CJIa00H, MOJI0KUTENbHON TEHICHIIMH, OTMEUECHHOH eIlie
B 80x rogax XX Bexa.

Opnako cutyarus ¢ noJloxutenbHbIM PB3 Hauana ycyryOnsThcs B CBsI3U ¢ UAeHTUUKALIAEH
B 2002-2003rr. MOTOKOB COJIHEYHOTO W 3eMHOro ([EPEer3IydeHHOr0) CIHPAIbHO BHUXPEBOTO
usnydenus (CBU), nHAMBUAyaIbHBINA OaJaHC KOTOPBIX, HECOMHEHHO, MOJI0KHATENeH. JomonmHeHue
B PB3 monoxxuTenpHOro KOMIOHEHTa HE HJET B pa3pe3 ¢ HaONIoJaeMbIM MOTEIUIEHUEM, C
YCKOPEHHEM IIpolecca TasHUsA JIEAHUKOB B AHTapKTUKE M ['peHnaHauM M HaKOIJICHUEM
Teruio3amnaca B TiTyOMHax MOJSIPHBIX pailoHoB MupoBoro okeana. MakcuMaibHbIe CKOPOCTH TasHHS
JEJHUKOB AHTapKTHUKH, OYEBHMJIHO, CBSI3aHBI C TEM, YTO OHa OKpykeHa MwupoBbiM OkeaHOM, U
MIOJISIPHBIN TPAHCIIOPT TEIUIA HAIPABIICH K HEW U3 TpeX IMIaHTCKUX OKeaHoB. Tuxoro, MHauiickoro
1 ATIaHTUYECKOTO, B SKBATOPUAIBHBIX PAOHAX KOTOPBIX MPOUCXOAUT MHTEHCUBHOE HAKOIIJICHUE
SHEPrUU BUXPEBBIX COJHEYHOTO M 3€MHOro u3inydeHuid. Ilpoueccel Takoro popa AIUTENbHBIN
MIEPHUOJ] OCTABAIUCH CKPHITHIMU OT OOBEKTUBOB CITYTHUKOBBIX PaJHOMETPOB, U3MEPSIOIINUX TOTOKH
yxoJsmei mHHOBoIHOBOU paguanuu (Y /IP), mockonbKy mepeHoc HarpeThix Macc MPOHCXOMMIT
Ha riayounax ot 200 go 50M mpu mpoaBMIKEHWH WX K TOJSAPHBIM MIUpoTaM. TakuMm oOpazom,
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MupoBoit OkeaH — 3TO TJ00aNBHBIA pe3epByap cO “CBEPXHOPMATUBHBIM' IOMOJHEHHEM 32 CYET
noriomenuss CBU ¢ nepruoIudHOCTIMHU, TPUCYIIMMU COTHEYHON akTUBHOCTHU. [Tornomenne CBU
B MaHTHM M sApe 3eMJIM TakKe BIIOJIHE 3HAYMMO [0 CPaBHEHUIO C JAPYTMMHU HCTOYHUKAMH,
Hanpumep, ¢ pla pacmagom. Ilo-BuamMoMmy, TrpsiieT TJIOOAIbHBIA pa3orpeB BCEl CHCTEMBI.
HekoTtopoe cHuxkeHHe TeMIla TassHHUs MOJSPHBIX JbJ0B B MOCIEAHHME I'OJIbIl OYEBHJIHO CBSI3aHO C
aHOMaJIbHOM MPOAOIKUTENBHOCTHIO MEpUO/ia HU3KOM COTHEYHON aKTHMBHOCTH IPH Mepexojne oT 23
K 24ukny (2006-201Q).

Jlnist BBIACHEHHSI TTOJIOKEHHS ¢ BKJIQJOM 3€MHOTO BHXpeBOro manyudeHus B Pb3 nHeo6xoanmo
BepHyThcs K pabotam C.M. KpsutoBa (M®3 PAH, 1989-2003rr.), B KOTOPBIX YAAIOCh CTPOTO
J0Ka3aTb  IIOCTOSIHHOE€  IPHUCYTCTBHE  BHUXPEBBIX  HEIEKTPOMArHUTHBIX  WM3JIY4YECHHH,
PETUCTPUPYEMBIX Ha TMOBEPXHOCTH MU OO0JANAIOIUX PA3IMYHBIMH BOJIHOBBIMM, YaCTOTHBIMU H
aMIUTUTYIHBIMU TlapameTpamMu. BbiienieHo 4eTblpe XapaKTepHbIX BUJAa BUXPEBOTO M3IIYUYEHHUs, /IBa
13 KOTOPBIX UMEIOT oTHoueHne k Kocmocy, a octanbHble 1Ba BBIXOIAT U3 TIyOuH 3emnu. Bee atu
YeThlpe BUJA BUXPEBOIO HM3JIy4eHHUS OOHApY)KMBAIOTCS B PAa3HBIX MeCTaXx M B pa3HOE BpeMs
HE3aBHCUMO ApPYr OT Apyra, HO UMEIOT W 00IIue CBOMCcTBa: 007alal0T MUMITYJIBCOM U YIJIOBBIM
MOMEHTOM M Ha pPErucTporpamme MpeAcTaloT JuOo B BuiAe (IMKKEp-IIyma, JTUOO B XaOTHYHO
UMITYJIbCHOM CTPYKType. DHepreTHka MocaeHEero THIa BUXPEBOrO M3IYYEHHs] MOXKET ObITh OYECHb
MOIITHOM, OCOOCHHO B TEKTOHWYECKH-aKTHUBHBIX paiioHax. C.M. KpbuioB mpHUXOIUT K BaXKHOMY
BBIBOJlY O ObICTpOM Bo3pacTaHuu 3((HEKTUBHOCTH MEpeIaydl YIiIOBOr0O MOMEHTA BUXPEBBIM IOJIEM
CTPYKTypaM BeIeCTBa MO Mepe YMEHbIIEHHs MacmTaba 3aKpyduBaeMoro oOBEeKTa, BIUIOTH 0
KOMITIOHEHTOB sijipa aroMa. To ecTh, MOIIHBIN MOTOK KorepeHTHoro CBU npousBoaut p/a pacmaj.

Anroputm ¢dunbTpaumMm ob6nNavyHOCTU NO BPEeMEHHOMY psay NpSAMOWn
MHTErpanbHON COJIHEYHOM paguauuu

Oxkymnos O. (oleg.okulov@emhi.geOxspuins X., Heitman JI.
Osepnan Cmanyus Tutipuros, Hnemumym Memeoponoeuu u I'uoporozauu demonuu; yn. Hapeckas 0. 108,
496042. Mycmees, ye30 Hvieesamaa, dcmonust

ABTOMaTH3alUsl W3MEPEHUN NPSIMON COJHEYHOM paaualnuy IPHUBOJUT HCCIEN0BaTENEH
ONTUYECKUX CBOMCTB aTMocdepbl K CUTyallld, KOT/a MPUTOJHBIEC JUIsl aHallM3a MU3MEpPEeHHs Ipu
HETMOKPBITOM ~ O00JlakaMH  COJTHEYHOM JHMCKE <CIPATaHbI» Cpeld OTrPOMHOI0  KOJMYECTBA
Oecrione3Hbix naHHBIX. [Ipouecc GuIbTpauu OCIOXKHSIETCS THEBHBIM XOJOM H3MEpSEMBIX
BEJIMYMH, U3MEHEHNEM CIEKTPAIBHOTO COCTaBa COJIHEYHON pajilallii, BO3SMOKHOCTbIO OTKJIOHEHMS
npubopa or HampaieHuss Ha CoJHIE W TOMAaJaHUEM MOCTOPOHHHX MPEIMETOB Ha MPUEMHOE
OTBEPCTUE HU3MEPUTENIBHOrO0 TMPUOOpa: HACEKOMBIE, IbUIb, aTMOC(EpHBIE OCAIKH, KOHJEHCAT.
@uibTpanys aBTOMaTUYECKH H3MEPEHHBIX AKTUHOMETPUYECKUX PAIOB CTala Ba)XXKHOW HAY4YHOU
3a/1auel, y KOTOPOU HET MPOCTOr0 PELICHUS.

ABTOMaTHYECKasi PETUCTPALUS NPSIMOM COJTHEYHOM pagudaliii B DCTOHUU MPOU3BOIUTCS Ha
IBYX MeTeopojiorndeckux craHuusax Mucturyra Mereoponoruu u I'maposnorun Ocronuu: Tapry-
TeipaBepe, ¢ 1999r., u O3zepuoit Cranuuu Tuiipukos, ¢ 2004 r. B TeipaBepe HaOm01aTENH HE
CIICZIUT 32 COCTOSIHUEM COJTHEUHOTO JMCKA, a OI[CHUBAET JIMIIb Oayibl 00JaYHOCTH U TUI 0OJIaKOB.
3areM, BpPY4YHYIO BBIOMpAIOTCS 3HAUEHUS DPaauallid, COOTBETCTBYIOIIME YHUCTOMY OT OOJIaKOB
COJJHEYHOMY JMCKY, C HCIIOJIb30BaHUEM JaHHBIX HaOmonaTens Mo o0JaduHOCTH M Tpaduka
JTHEBHOTO XxoAa mnpsiMod panuanuu. B Tulipukoss 3a COCTOSHUEM COJHEYHOIO JUCKA CIEIUT
HaOmomarenb, HO BpeMs ero paboThl C KaxIbIM TOJOM COKpAallaeTcsi, M KauecTBO
aKTUHOMETPUYECKHUX JIaHHBIX CHUXkaeTcs. [IpuMeHnenne apromaTnueckoil GUiIbTpaluu sIBUIIOCH Obl
JOTIOJIHUTEIBHON BO3MOXKHOCTBIO JJIs1 OLIEHKH COCTOSIHUSI JUCKA COJIHIIA.

Jlng  HacTpoiiku mapameTrpoB  QuubTpa Oblla  IpoaHAIM3MpPOBAaHA  H3MEHYHMBOCTH
Wuterpansaoro Koaddunuenra [Ipozpaunoctu Armocdepsl, mpuBeeHHoro K Beicore Connna 30°
— UKIIA p; na cranuuu Twuiipukost B Teuenue muHa ¢ 1955 mo 2003r. B 3aBucumoctu oT
MUHHMAJIBHOTO 3HAa4YeHUs [Pz 3a JCHb Oblla OIpenesieHa MaKCHUMAalbHO JIOMYCTHMAasi CKOPOCTh
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M3MEHEHHsST [P B O3TOT JI€Hb, OOYCIOBJICHHAas HW3MEHYMBOCTHIO a’pPO30JHHOTO OCIA0JIEHUS U
oca0IeHust IPSIMOM paualiiii BOASHBIM mapoM. OKa3aochk, 4TO 4eM BBIIIIE MUHUMAIIBHOE 32 JICHb
3HAa4YeHUE [Pz, TEM MEHBIIE M3MEHYHBOCTh P2 B 3TOT JI€Hb M, COOTBETCTBEHHO, MEHbIIE CKOPOCTH
u3MeHeHus Pp. M1 Ha000pOT — CO CHMIKCHHEM [y YBEIMYHMBACTCS W WU3MEHYMBOCTH Pp. Duibtp,
OCHOBAHHBIM Ha M3MEHUYMBOCTH [p, NACT XOPOIIUE pPe3ylbTaThl NMPU pacyeTe CpPeAHEIHEBHBIX
3HaYCHUH [z — CPEIHEKBAAPATHUECKOE OTKIOHEHHE OT IHEBHBIX 3HAYCHUW [z, BBHIOPAHHBIX
npeaBapuTenbHo BpyuHyto, coctasisier 0.006 u xosddunment koppemsauunun 99 %. CoBnaneHue
CPETHEMECSYHBIX 3HAUYCHHH P2 HEMHOTO XYyXe — cpemHekBagapaTudeckoe orkioHenne 0.015 u
kodpduniment xoppensuun 91 %.31o cBsI3aHO ¢ TEM, UTO MPHU PACUETE CPETHEMECIYHBIX 3HAYCHHIA
(UIBTp yYHUTHIBAET HE TOJBKO T€ JHH, KOTOpPHIE BBHIOpAaHBI MPU PYYHOH 00pabOTKE C OOJIBIION
MPOJOIDKUTETBHOCTHIO COTHEUHOTO CUSTHHSI, HO M JPYTUe THU, BO3MOXKHO C TPYAHOPA3TUYNMBIMU
MEPUCTHIMU  OOJIakaMH. bBo'NbIIyI0 CXOAMMOCTh MEXIy pPYy4dHOM 00paboTKON W (uibTparmeit
MO>KHO JOCTHYB O0Jiee CTPOruMH Iapamepamu GuiIbTpa.

Cloud-screening algorithm for time series of broadband direct solar
radiation

Okulov O. (oleg.okulov@emhi.geOhvril H., Neiman L.
Tiirikoja Lake Station, Estonian Meteorological angdrological Institute, Narva str. 108, 49604 Muest,
Jégevamaa, Estonia

Automatization of measurements of solar radiatiamehled to situation, when measurements
at clear, cloud free solar disc are "hidden” amarfgige amount of useless data. Cloud-screening is
aggravated by diurnal courses of solar radiatioaiation in spectral composition, possible
deviation of measuring device from direction to Samd, invasion of contamination to inlet of
device: insects, dust, precipitation, condensateaton of automatically measured actinometrical
time series has become an important scientificwdgkh doesn’t have an easy solution.

Automatic registration of direct solar radiation new performed at two meteorological
stations of Estonian Meteorological and Hydrolobibwstitute: Tartu-Toravere, from 1999 and
Tiirikoja Lake Station, from 2004. At Toravere, ahserver doesn’'t watch state of solar disc, but
just registers cloud amount and type. Afterwardsngi observed data on cloudiness and diurnal
course of direct solar radiation, appropriate negsliof solar radiation at cloud free solar disc are
extracted. At Tiirikoja an observer watches stdtesaar disc, but his working hours have been
reduced almost every year and quality of actinoimetata goes down. Application of automatic
screening would serve as an additional possilfityassessment of solar disk state.

For adjustment of screening parameters variabdityAtmospheric Integral Transparency
Coefficient reduced to solar elevation angle 30AHC p; at Tiirikoja during a day from 1955 to
2003 was used. In accordance to minimum valu@,aluring a day, a maximum speed [@f
variability is defined. Variability of AITQo, can occur because of attenuation by aerosols atet w
vapor. It appeared that higher minimum valueg,oéorrespond to less variability p$ during that
day and to less speed p$ changes. And vice versa, lowep, values produce a greatgp
variability. This screening method, based on valitglof p,, gives good results in calculations of
daily means ofp, — standard deviation from manually selected valige8.006 and correlation
coefficient is 99 %. Coincidence of monthly meahgpis little bit worse — standard deviation is
0.015 and correlation coefficient is 91 %. This magch happens because screening process uses
more days then observer by manual selection. Icdlses of very high aerosol loading some cirrus
might remain undetected, but they would be of netty low optical depth. Better coincidence
between manual selection and automatic screenindgeachieved using more rigorous threshold
parameters.

147



K Bonpocy 0 HEKOTOPOM HECOOTBETCTBMW MHOrONIETHUX U3MEHEeHWUMN
NPOAOIIKUTENILHOCTU COJIHEYHOIro CUSIHUA M O6GNavHOCTU

I'op6apenko E.B. (catgor@mail.ryy Adaxymosa I'.M., Bynuna H.A.
Mocxkosckuii cocyoapcmeennwiil ynueepcumem um. M.B.Jlomonocosa, ceoep. pax-m, Bopobvéswr I'opwvr, 119992
Mocxkea, Poccusa

On the issue of some disagreement between mu ltiyear variations of the
duration of solar irradiance and cloudiness

Gorbarenko E.V. (catgor@mail)xtAbakumova G.M., Bunina N.A.
Lomonosov Moscow State University, Russia

Knumatudeckre XapakTepUCTHKU OOJAYHOCTH, MPOJOKHTEIBFHOCTA COJTHEYHOTO CHSHUS
(TICC), xonMyecTBa MaCMyPHBIX U ACHBIX JHEH MO3BOJISIOT KAYECTBEHHO OICHHUTH MMOTEHI[HATbHBIC
BO3MOXXHOCTH TOTO MJIM HWHOTO paiioHAa C TOYKH 3PEHHS TOCTYIJICHUS CONHEYHON JHEPTHH.
Bapuanun Mecsunbix u rogoBbix 3HaueHU [ICC 00ycioBiIeHBl aCTpPOHOMHYECKUMHU (haKTOpaMH,
OTIPECTSIONUMHU JUTMHY IHS, U3MEHYMBOCTBIO METEOPOJIOTUYECKUX YCIOBHM, TPEkKAE BCETO
pexrMa 00JIaYHOCTH, U 3aKPBITOCTHIO TOPU30HTA.

B npennoskenHo# paboTe AaH METalbHBIN aHATU3 MPOJOIKUTEIFHOCTH COJIHEYHOTO CHUSHUS
(mHEBHOM, TOOBOM XOJI, OI[CHKA MEXTOJ0BOH M3MEHUYHMBOCTH) IO JAaHHBIM METEOpOIIOTHYEeCKOM
obcepBatopu MI'Y (MO MI'VY) o TICC 3a 1955-2010rr. [To COOTHOIICHUI0 MaKCUMAIbHBIX U
TEOPETUYECKH BO3MOXKHBIX cyTo4HbIX cymM [ICC pmaHa oOleHKa BIUSHUIO 3aTEHEHHS
aKTUHOMETpUYEeCcKoi miomaaku MO MI'Y.

CymecTByeT TecHasi OTpHIATeNbHAs CBSI3b MeEXIy MecsuHbiMu 3HadeHusMu [ICC u
KOJIMYECTBOM oOOmeld W HikHed o6nadHocTtd. OO0Ja4HOCTh PEryaupyeT M €XKETOJHYIO
m3meHunBocth [ICC. Ho mpu neransHom ananmse Bapuanuii [ICC u 001a4HOCTH BBISIBHIIOCH
HEKOTOpOE HECOOTBETCTBHE B MHOTOJETHUX HW3MEHEHMH wuX TeHAeHuui. [lo MHOroseTHuM
HabmozaenusMm MO MI'Y npu tengenumu k yBenuueHuto [ICC o0ia4HOCTh MMEET TaKylo Ke
TeHJCHIMIO. /[l BBIACHEHHS TMPUYMH TaKOTO HECOOTBETCTBHUSI ObUIM IMPOaHATU3UPOBAHBI
MHOTOJICTHUE W3MEHEHHsI MOBTOPSEMOCTH Pa3IUYHBIX Tpafamnuii 0auioB OOJIAKOB, SBISIOIICHCS
MOKa3aTeIbHOM XapaKTEPUCTUKOW OOJAaYHOCTH. YBEIMYCHHE KOJIMYECTBa OOmEed W HUXKHEH
00JIaYHOCTH O00YCJIOBJICHO yBEJIUYEHUEM ToBTOpsieMocTH rpaaaiuu 8—[10] (mecsath ¢ mpocBeTamu)
OaJIJIOB ¥ yMEHBIIICHUEM TOBTOpsieMOoCcTH rpaganuu 0—2 Gamra kKak i 0OIIel, Tak U JIJIsl HIDKHEH
ob6nmay”octu. [ToBTOpsiemocTh rpamanuu 3—7 6amIoB s OOIIEH 00TaYHOCTH YMEHBIIIACTCS, a IS
HIDKHEH oOnauHocTu pacreT. Ilpm Takumx Oamiax Kak oOIIed, Tak W HIDKHEH OOJIa4HOCTH
COJTHEUHBIN JMCK MOXXET OBITb HE 3aKpBIT OOJIaKaMU M TPSMBIE COJHEYHBIE JIyYH OCBELIAIOT
3eMHYIO MOBEPXHOCTh. CONIHEUHBIN TMCK TOJHOCTBHIO 3aKPBIT OOJIAKAMH B YCIIOBHUSX MACMYypPHOTO
Heba — 10 OammoB HwkHedl n oOmei obmaunoctu (10/10). 3a mocneanue 15 mer ormeuaercs
CyIllECTBEHHOEe yMeHbIeHue (bojee, yeM B JiBa pa3a) MOBTOPSIEMOCTH MAacCMypHOro Heba, 4To U
aBuiIoch npuunHoi yBenuuenus [1CC.

MpoAoOMKUTENbLHOCTL CONTHEYHOrO CUSIHUSI B YKpauHe B COBPEMEHHbIX
ycrnoBusix

Pei6uenko JI.C. (L-Rybchenko@yandex.yuCasuyk C.B.

Vrpaunckuil hayuno-ucciredosamensckuii 2uopomemeoponozuyeckuil uncmumym, np-m Hayxu 37, 03028Kues,
Ykpauna

[Tpog0KUTENTLHOCTh COTHEYHOTO CUSTHUS, KaK BaXKHBIN IMapaMeTp paguallMOHHOTO PEXHUMa,
JIOTIOJTHSIET aHaJIU3 M3MEHEHHUI COJHEYHOM paavalluyd Ha TEPPUTOPUU YKpauHbl. 3a MOCIETHUN
nepuon 1991-2008rr. BBIsABICHBI KOJNE€OaHUA TMPOJOIKUTEIBHOCTH  COJHEYHOTO  CHSIHHUS
OTHOCHUTEJIBHO CTaHJIAPTHOU KIMMaTojorudeckoi Hopmsl 19611990rr.
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[IpoBeneHa olneHKa M3MEHEHUN NPOAOHKUTEIHHOCTH COJNHEYHOTO CHSHUS Ha OCHOBaHUU
pacuera W aHajaM3a JUHEHHBIX TPEHIOB. {15 BPEMEHHBIX DPSIIOB MECSYHBIX U TOJOBBIX 3HAYCHHM
OTIpe/IeTIEHbl CTATUCTUYECKUE XapaKTePUCTHKH, PACCMOTPEHBI CpPEIHUE 3HAUCHUS ISl ABYX
nepuogoB (1961-1990rr., 19912008rr.), cpeanue mo msATWieTHsM. [loCTpoeHBI MeECSUHBIE,
CE30HHBIE, /I TEIUIOTO W  XOJOJHOTO Tepuojia, TOJOBBIE KapThl  pacrpeicieHus
MIPOIOJDKUTEIBLHOCTH COIHEYHOTO cHstHus 1o Tepputopun (19611990rr., 19912008rr.) a Takxke
KapThl OTKJIOHCHUH 3a ToceaHee BoceMHaAaTmieTne oTHocuTenbHo 19611990rT.

3a 1991-2008rr. npou301UTd U3MEHEHHSI TIPOIOJKUTEIBHOCTH COJTHEYHOTO CUSHUS 1O BCEH
tepputopun  oTHocuTenbHO 19611990rr. OtpunatenbHble OTKJIOHEHHS OTMEUAIHUCh 3UMOM
(suBapp) U oceHBIO (CEHTAOPH, OKTIOPH). YBEIWYEHHUE MPOAODKUTEILHOCTH COTHEYHOTO CHUSHUS
Habmoxanock ¢ (QeBpays Mo aBrycT, a Takke B Hosg0pe u aekadbpe. OnHako Uil HEKOTOPBIX
cTaHIUi mooepexbs UepHoro u A30BCKOT0 MOPEH YHCIIO YaCOB COJTHEYHOTO CHUSTHUS YMEHBIITUIOCH
B uioHe. CyIIeCTBEHHOE YBETUYCHHE MPOAOKUTEIHHOCTH COTHEYHOTO CHSHUS BECHOW U JIETOM
HaOmonanock B Ykpaumnckux Kapnartax, 3akapnatee u [Ipeakapmnartbe. ['omoBbie 3HAUYCHHS IS
OOJIBIIMHCTBA TEPPUTOPUH YBEITHUNIIHCH.

MHHUMYM MPOAOKUTEILHOCTH COMHEYHOTO CHUSHHS Ui JUTMHHOPSIHBIX CTaHImid (Ooiee
YeM 3a CTOJICTHUH Tepuoj u3MepeHuit) orMeuasics B 1912r., a BTopoit — s BceX CTaHIMA B
1980r. Makcumym Habmogaics B 1963r. AHanm3 [aHHBIX MO TSITHICTUSM IOKA3aJ, YTO
HaWMEHBIIIasl TIPOJIOJDKUTEILHOCTE BhIssBIeHa B 1976-1980rr. a Hanbonpmas —B 19611965rr. C
cepenuabl 80x romoB XX CT. OTMEYEHO YBEIMYEHHE YHUCIIA YAaCOB COJIHEYHOTO CHSIHHS IS
OOJIBIIMHCTBA CTAHIINI.

OueHkn 6uonornyeckn aktuBHon Y® pagumaumm npum SAiCHOM Hebe

XKnanosa E.1O. (ekaterinazhdanova21l4@gmail.cpiiy6aposa H.E. (chubarova@imp.kiae.yu

Mockosckuii 2ocyoapcmeennulil ynueepcumem um. M.B.Jlomonocosa, 2eoep. gpar-m, Bopobwvésur I'oper, 119992
Mockea, Poccus

Biologically active UV irradiance in clear sk y conditions

Zhdanova Ye.Yu., Chubarova N.Ye.
Lomonosov Moscow State University, Russia

B pabote monydeHBI OLEHKH BJIMSHHS Pa3iIudHbIX (hakTopoB (BbicoThl CouHIIA, OOMIETO
COJZICp)KaHUsSI 030HA, OMTUYCCKMX CBOWCTB a’3p0O30Jii W OOJIAYHOCTH, allbOEI0 MOBEPXHOCTH) HA
pazIuyHbIe BHJIBI OMOJIOTHYECKH aKTUBHOW yIbTPadUOJICTOBOW paJHMAIMK. dPUTEMHON paguaiiuu
(Qery, CIE, 1993) 60onbmmme 10361 KOTOPOH AEHCTBYIOT OTPUIIATEIFHO HA 3I0POBhE UesioBeKa, H YD
paaualu, crocoocTByromiel oopasoBanuio ButramruHa D B koske uenoseka (Quip. CIE, 2006).

JInsi pemieHusl MOCTABJICHHOM 3aJjaud MCIOJb30BAJICS MOAUDUIIMPOBAHHBIN MPOrpaMMHBIH
kommiekc TUV ¢ mnpuMeHeHMeM MeToJa JMCKPETHBIX OpJAUHAT B BOCBMHIIOTOKOBOM
NpUOMKEHWH, a TaKKe JaHHble W3MEpeHwil spuTeMHOW Y@ paawanuu, BBITOJHEHHBIX B
MeTeoposornueckoi oocepparopuu MI'Y.

BrisiBneno, uro Beicota CosiHIla W oOmiee coaepKaHWe 030Ha OIPENesSioT HauOOJbIINe
pasmuuust Mex1y Qery U Quip. Ilokazano, uto Quitp ¥ Qery Takke MMEIOT pa3HbI XapakTep
9YBCTBUTEIHLHOCTHU K 00IIIEMY COIEPKAHHUIO 030HA B 3aBHCUMOCTH OT BbICOTHI ComHIla. MoenbHbIe
OLEHKH 4yBCTBHTENBHOCTH Qery M Quitp K BapHalusaM adpo30JbHOM M 00JIaYHOH ONTHYECKUX
TOJIIIUH, a TAKXKE alTb0EI0 MOBEPXHOCTH MOKA3aJId HE3HAYNTEILHBIC Pa3THYusl.

Co3manbl A7eKTpOHHBIE Tabmubl Y@ paauaruu, KOTOpbIe PaCcCUMTHIBAIACH I Habopa
pa3IMYHBIX MapaMeTpOB IMpPU HUX JETaIbHOM pa3pelieHuH. PacdeTsl BeNHCh C MOMOIIbIO
cynepkomnbsiotepa CKU® MIY «JEBBIIIEB». FBonblloe BHUMaHHE YIETIEHO BHIOOPY
pacmpesieNieHust a3PO30JIbHBIX XapaKTEPUCTUK aTMOC(hepsl U allb0e0 TOBEPXHOCTH.

B pesynpraTe OBUIM TIOMYYEHBI KapThl paclpeneieHUus OHOJOTUYECKH aKTHUBHOH Y@
paauanuu ¢ paspemnienneM 1°x1° ans ycioBwuii sicHoro HeOa. McciaenoBaHO BIUSHUE Pa3TUYHBIX
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aTMoc(epHbIX (akTOpoB Ha Bapuanuu Y®P paguanuu B pa3HbIX pernonax Poccum. B wactHoOCTH,
MOKAa3aHo, 4TO 33 CYET U3MEHEHUs 00ILEro cofepKaHusi 030Ha OKOJIONOJYIEHHBIE YaCOBbIE CYMMBbI
SPUTEMHOUN pajialiuy MOTYT U3MEHAThC 10 45 %,3a c4eT a’dpo30IbHON ONTUYECKOW TOJIIMHBI —

10 20 %,3a c4eT MpoCTPaHCTBEHHOTO anbbe10 moBepxHocTH — 10 30 %.
HccnenoBanue ObII0 acTHYHO moaaepkano rpantom PODU 09-05-00582.

Xapaktep M3MeHeHUn CyMMapHOM COfiHeYHoOW paauauum B EBpone 3a
nocrnegHue COpokK net

I{BetkoB A.B. (tsvetkov@main.mgo.rssiyCamykosa E.A. (wrdc@main.mgo.rssi.ju
Tnasnas eeogpuszuueckas oocepsamopus um. A.M. Boeiikosa, ML[P/], yn. Kapovuuesa 7, 194021Canxm-
Ilemepobype

ApxuB MupoBOro meHTpa paadanuoHHbBIX maHHeX (MIIP/]) mo comHeuHOW paauaIuu
IIPEIOCTABIIAET YHUKAIBHYI0 BO3MOXKHOCTh MPOBOJUTH aHAJIN3 OAHOPOJHOCTU JJINTENbHBIX PSAIOB
HaOJMIOZCHNN Ha CTaHLUMAX MHUPOBOW AKTMHOMETPUUYECKOW CETH W H3ydaTh IMPOCTPAHCTBEHHO-
BPEMEHHYIO N3MEHUYMBOCTH Ha HHTEpBajie JeT ¢ 1964roaa no HacTosIee BpeMms.

B nanno#i pabore mnpencraBieHbl pe3ynbTaThl aHAIM3a HW3MEHEHHH KOPOTKOBOJIHOBOMW
CYMMapHOW COJTHEYHOW paJMalliy B CE30HHBIX U TOJIOBBIX psaax HaOMoJeHWN Ha 64 craHIusax
EBpomner 3a mepuon 1970-2009 roaer 1 Ha 119 cranmmsx 3a mepuon 1990-2009 roawl, naHHbIe
KOTOpbIX uMeroTces B apxuse MIIP/I. TenneHnnyu n3MeHeHUN paualy OLCHUBAIUCH C ITIOMOILIBIO
JUHEWHBIX perpeccuii, Uit K03)GUIMEHTOB KOTOPBIX HOBEPUTEIIbHBIE BEPOATHOCTH ONPENEISUTUC
B cooTBeTcTBUM C t-kpurepuem CrbhroseHTa. OI€HKaM COOTBETCTBYIOIIMX JIMHEHHBIX TPEHIOB
IPEJIIECTBOBAN aHAJIN3 OJHOPOJIHOCTH PAI0B HaOmoAeHUH. [y 3TUX 1enel OblIM MCIOJIb30BaHbl
kputepun CrbrojieHTa, Buikokcona, Banbna-Bonbdosuna u Anekcannmepcona (SNHT). Ilpu
IIOCTPOCHUM BBIBOJOB OTHOCHTEIBHO OJHOPOJHOCTH Oblla UCHONb30BaHAa HHpOpMaLUi O
METaJaHHBIX CTAHIIUN.

TeHneHIMA K OTHOCUTEIBHOMY pPOCTY IIOCTYNAIOIIEH COJHEYHOW paavanud  3a
1976-2009ronp1 Obuta oTMmedeHa Ha 43 craHIUMsIX U3 64, pacloNoXEHHBIX B OCHOBHOM B
neHtpanpHoii  EBpome. Kosdpoumumentsl nuHedHBIX TpeHAOB Ha 21 cTaHIMM  SBISIOTCA
CTaTUCTMYECKH 3HAYMMbIMU. Ha 3THX CTaHLIMAX TOAOBBIE 3HAYEHMsS CyMMapHas paguanus
Bo3pocnu B cpemHeMm Ha 1-4 % 3a 10 ner. Hambonpmime w3MeHEHHs pajMallMOHHBIX BEIUYHH
HAOJIIOAal0TCA B BECCHHe-JIETHHM meproa (okoio 2-5 %). OxHako, B OCCHHE-3UMHHIA IEPHOJ
OoTMedaeTcsl MpeodyafjaHue OTPHULATENbHBIX JHMHEHHBIX TPEHJIOB, YTO CBSA3aHO C YBEJIWYEHHUEM
00JIaYHOCTH B 3TO BpeMs roja. B ceBepHoii EBporie Bo Bce Ce30HBI, 32 UCKIIOUEHHEM BECCHHETO,
npeo0IasaloT TPEH/Ibl YMEHBIIEHUs CyMMapHOW paguaunuu. JloBepuTenbHas BEPOSTHOCTh ITHX
TPEHJ0B, Kak mpasuio, meHee 90 %.

[TonoxwutenbHasi TEHAEHIMS B U3MEHEHUU CYMMApHOM COJIHEYHOM pajualuy yCUIINBAeTCs B
nocjenHee ABajnartwieTue. JloBepuTenbHas BEpOSTHOCTh KOI((UIIMEHTOB JMHEHHBIX TPEHIOB
MOJIOKUTEIBHOIO 3HAKA YBEJIMUYMIIACh BO BCE CE30HBI I0J1a, B OCOOCHHOCTH B BECEHHMH M OCEHHMMH
nepuoibl. ['0/10BbIe BEMTWYMHBI CYMMapHOW paJualiuil BO3POCIU B cpenHeM Ha 2—5 %, ce30HHBIE
sHaueHnsa — 1o 11 %.

HauOonee cyuiecTBeHHbIE W3MEHEHHUs BEIMYMH CYMMAapHOW pajMaluy MO CPaBHEHHIO C
19706-1989 romamu mpoM30LUIM B MOCTYIUICHMH COJHEYHOW paJualudl B OCEHHHHM NepuoJ, Ha
OOJNBIIMHCTBE CTAaHIMHM NpPOM30LUIA CMEHa 3Haka TpeHJa. B 30He ucmaHiackoro MHHHMyMa
3HAQYMMBIA OTPULATEIIBHBIA TPEHJ CyMMapHOM paguanuu B JTOT Ce30H coxpaHuicsa. Hammuue
OTPULIATENIBHBIX TPEHIOB B PsilaX CYMMapHOW paJualii HEKOTOPBIX CTAHLIMH MPEANONIOKUTEIBHO
CBSI3aHO C POCTOM OOJAYHOCTH W yMEHBIICHHWEM THpo3pavyHocTH arMochepsl. Haumbombrmas
TEH/ICHIMS K YMEHBIICHHUIO paJiualiii Ha psijie CTAHLUH OTMeUaeTcs B 3MMHUI IEPUOI.

Takum 00pazom, pe3ynbTaThl aHAM3a BPEMEHHOM H3MEHUMBOCTH DPaJUallMOHHBIX PSIOB
COIIaCYIOTCS C BBIBOJIAMU POCCUMCKHX M 3apyO€KHbBIX UCCIIE0BAaHUI O HAMETHUBIIEHCS TEHICHIIUN
YBEJIMYEHUSI COTHEUHOU paguanuu, HaunHas ¢ 1990x romoB. DTOT pocT CBSi3aH C yMEHbIIEHUEM
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MYTHOCTH aTMoc(epsl B psJie perMOHOB 3€MHOTO Iapa, B ToM yucie u B EBpomne, u Bapuanusmu
00JIAYHOCTH.

The peculiarity of global radiation changes i n Europe in recent 40 years

Tsvetkov A.V. (tsvetkov@main.mgo.rssiysamukova E.A. (wrdc@main.mgo.rss).ru
A.l. Voeikov Main Geophysical Observatory, WRD®R&ersburg, Karbyshev Str. 7, 194021 Saint-Petatgb
Russia

The archive of the World Radiation Data Center (WRDn solar radiation offers a unique
opportunity to analyze the homogeneity of long-teybservation series at the world radiometric
network stations and to study the space-time vaitiauring the period since 1964 up to now.

This paper presents the results of analyzing tleagés of shortwave global radiation in the
seasonal and annual series of observations atédnst in Europe over the period 192009 and
at 119 stations over the period 192009 which are available at the WRDC archive. Tddation
changes tendencies were estimated using lineaesggns for the coefficients of which the
confidence probabilities were determined accordiogStudent t-criterion. The estimations of
relevant linear trends were preceded by analyziegbservation series homogeneity. To this effect
the t-test, Wilcoxon, Wald-Wolfowoitz tests and@tard Normal Homogeneity Test (SNHT) were
used. The metadata of stations was used for malkaéegsions concerning the homogeneity time
series.

The tendency to the increase of solar radiationl®f0-2009 was observed at 43 stations
from among 64 located basically in the Central [peroThe coefficients of linear trends at 21
stations are statistically significant. The annuadlies of global radiation at these stations irezda
on the average, by-2 % per decade. The maximum changes of radiatibiesare observed in the
spring-summer season (about526). However in the autumn-winter season the peexa of
negative linear trends is observed, which factiated to the increase of cloudiness at this time o
year. In the North Europe in all seasons, excepsjoing, the trends of global radiation decrease
prevail. The confidence probability of these trergdess than 90 %, as a rule.

The positive tendency in the global radiation cleamgreases during the recent twenty years.
The confidence probability of the coefficients ofelar trends with positive sign increased in all
seasons of year, in particular in the spring anthiran seasons. The annual values of global
radiation increased on the average b§ 2, the seasonal values increased by up to 11 %.

The most significant changes of the global radmmtalues as compared to the period of
1970-1989 took place in the inflow of solar radiationtive autumn season; the trend sign changed
at most stations. The significant negative trendjlobal radiation remained in this season in the
Iceland Minimum zone. The presence of negativedsen the series of global radiation at some
stations is estimated to be due to cloudiness ¢r@amd atmosphere transparency decrease. The
maximum tendency to radiation decrease at somerssas observed in the winter season.

Thus, the results of analyzing the temporal valitgbof radiation series agree with the
conclusions of Russian and foreign studies on éhedncy, beginning to show, to the increase of
solar radiation as from the 1990’es. This growtheiated to the decrease of atmospheric turbidity
in some regions of the Earth, including Europe, eoddiness variations.
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MpocTpaHCTBEHHO-BpEMEHHasi U3MEHYMBOCTb NpuUxoasllen CyMMapHOW
CONMHeYHOM paguauum Ha Tepputopum 3anagHom Cubupwm

Cxsmmena T.K.! (tatyana@iao.ny ApHIMHOB M.IO.}2 Benan B.I[.l, JlaBbI1OB I[.K.l,

®odoros A.B.%, Machida T°, Sasakawa M.
YYnemumym onmuxu ammocgpepor un. B.E. 3yesa CO PAH, na. ax. 3yesa, 634021Tomck, Poccus
2Tomeruii eocyoapcmeennulll ynusepcumem, Tomcx, Poccus
*Hayuonansnwiii UHCTRUMYM UCCAEO08anUsL OKpYJicaloweli cpedsl, Lykyba, Anonus

B pamkax MexnayHnaponHoro Poccuiicko-fnonckoro mpoekra «bammn» (TOWERS) Ha
Tepputopun 3ananHoit Cubupu pa3BepHyTa CeTh IyHKTOB U3MEPEHUS KOHIIEHTPAIIUN MapHUKOBBIX
ra3oB, a TaK)Ke OCHOBHBIX METEOMapaMeTPOB U CyMMapHOW COMHEUHOH paauanuu. OO00pyIoBaHHEe
pa3MEIIEHO Ha CTAalMOHAapHBIX BBICOTHBIX MadTaX, PACIOJIOKEHHBIX B OKPECTHOCTSIX CEMH
nyHkToB: cT. KapaceBoe; nrr. Urpum, Xauntei-Mancuiickuit AO; noc. [lembsanckoe, TromeHckas
0011.; 1. Hosi6peek, SAmano-Henenkuit AO; n. CaBBymika, AnTaickuii kpai; moc. A30Bo, OMmckas
001.; 1. Baranoso, Uensounckas 00:1. [1].

B nmoknaze mpescraBieHbl pe3yibTaThl MOHUTOPUHTA CyMMapHO# coiHeuHo# paguain (Q),
npoBoUMOro ¢ nomoineto nupanomerpoB Kipp&Zonen Model CM3 {nextpaibHblii auana3oH
n3mepennss 305-2800um) B BhimeykasaHHbX myHKTax ¢ 2004 mo 2010r. Psasr HabmoacHus Ha
Ka)XIOM M3 ITOCTOB pa3MYHBI. CaMbIil [UTMTENbHBIN — B paiioHe cT. KapaceBoe (6.5 net), a cambrii
KOpOTKHiI — B 1. BaranoBo (2.5 roma). JlaHHOE€ O0OCTOSTENBCTBO HE IMO3BOJISIET TOBOPUTH O
JIOJITOBPEMEHHBIX HM3MEHEHUSIX CYMMapHON COJIHEYHOM pajavaluMd Ha TEPPUTOPUU 3araJHOU
Cubupu. [TosTomMy B TOKIa/€ PACCMOTPEHBI TOJILKO TOJIOBBIC M CYTOYHBIC €€ M3MEHEHHUS, a TaKXKe
MIPOCTPAHCTBEHHOE pacIpeiesICHUE IO CPEAHEMECIYHBIM 3HAUYEHUAM JIJI1 OCHOBHBIX CE€30HOB I'OJ1a.

AHanu3 WCXOAHBIX JAaHHBIX I[IOKa3al, 4YTO HAONIONAeTCs I[IUPOTHAs 3aBUCHMOCTH
pacnpenenenuss Q. MakcumanbHOe ~ TOJOBOE€  MOCTYIUIEHHME  CYMMapHOM  pajualuu
saperucTpupoato B j. CasBymka (4670MJDx/M?), a MuHEManbHOE — B paiione r. HosiGpbcka
(3053M/Ix/M%). Bo BCex NYHKTaX HAGIIONCHHMS MAKCHMAIBHOE MECSYHOE IMOCTYIUICHHE Q
OTMEUEeHO B uioe ¢ kodppuimentom Bapuanuu 5—-10 %.

AHanu3 W3MEHYMBOCTH TMOCTymjieHHss Q B TedyeHHWe CYTOK TMOKa3ajl, 4To oOmei
3aKOHOMEPHOCTBIO JUISl BCEX IYHKTOB HM3MEPEHHS SBISETCS MAKCUMAaJbHbIE BApHUALMU BEJIWYHH
CyMMapHOW COJIHEYHOHM pajuanuy B YTPEHHUE M BEUEPHUE 4Yachl, MUHUMAaJbHbIE B JHEBHOE U
OKOJIOTIONYJICHHOE BpeMs. AMIUIMTYAa CYTOUYHBIX KoieObanuii QQ BO3pacTaeT OT 3WMBI K JIETY.
Habmonaercst accuMeTpusi CyTOUHOTO X0/1a OTHOCUTENIbHO MOMTYAHS Ha BCEX MYHKTAaX U3MEPEHUS.

Pabora BemonHeHa mpu mommaepkke PoHIA TI00ANBHBIX HCCICIOBAHUNA OKPYKAIOMICH CPEIbl IS
HamnmonansHbIX HHCTUTYTOB MUHMCTEpCTBA OKpy XKaroleil cpensl SAnonuu, nporpammsl [Ipesunnyma PAH
Ne 4, rpantoB PODH Ne 11-05-0047Q1 11-05-00516r0ckonTpakror Munoopaayku Ne 02.740.11.0674
14.740.11.0204

1. ApumnoB M.IO., Benan B./1., laBeinos [1.K. u ap. Opranusanys MOHUTOPHHTA TAPHUKOBBIX U OKUACIISFOIIUX

aTMoc(epy KOMIIOHEHT HaJ| Tepputopueii CHOUpHU 1 HEKOTOpBIE ero pe3yibraThl. 1.'a30BbIi cocTas.
Onmuxa ammocghepot u okeana, 2006,19, 11, 948955,

CopoK nATb NeT MOHUTOPUHIY €CTeCTBEHHOW OCBELEeHHOCTU B
MeTteoobcepBatopun MIY

IITunosuesa O.A. (shil o@mail.rii

Mockogckuii eocydapcmeennbli yrugepcumem um. M.B. Jlomonocosa, ceoep. ¢ax., Jlenunckue eopor, 119991
Mocxkea, Poccus

Merteoponoruueckass obcepBatopust MI'Y (MO MI'Y) mnpoBoauT HaOMOICHHUS 34
€CTECTBEHHON OCBEIICHHOCTHIO 3€MHOM MmoBepxHOCTH ¢ 1964 T0oma. AHAIU3 COCTOSTHUS MHUPOBOM
ceT HaONIOJNCHUH 3a OCBEIIEHHOCTHIO (B KOTOpyro BKimoueHa 1 MO MI'Y) mokasan, 4ro 310
CaMBbIil MPOAOKUTENBHBIA Psil HAOMIOMCHUHM 3a 3TUM IMapaMeTpoM npupomHou cpeasl. JJo 2001
rojia HabJIOCHUS IPOBOJMIINCH OPUTHHATIBLHBIM pudopom PEO, ckoncTpynpoBanasiM B MOMI'Y
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MacTepoM 1o TOuHbIM npudopam A.B. Beiconikum. B Hacrosimee Bpemst B HaOMI0AEHUSX HapsAy C
PEO wucnone3yrorcs moxemerp [TO u LI-210SL amepuxanckoii ¢upmer LI-COR. Uzmepsnuch
CyMMapHasi H pacCesiHHas OCBEIICHHOCTh, TMpsiMasi OCBEUICHHOCTb, TMPUXOJAIIAs Ha
TOPU30HTANIBHYIO IOBEPXHOCTH, OMPEENSIach Kak pa3HOCTh MEKIY HUMH.

[IpencraBnen mnoApoOHBIM aHATU3 CBETOBOro pexuma T. Mocksbl. IlomydeHsl cpemHue
OLICHKM M XapaKTEepPUCTUKH HM3MEHUYMBOCTH KOJIMYECTBA OCBEIIEHUS B TEUYEHHE CYTOK, Mecslia,
Ce30Ha M rojia Kak mnpu 0e3001ayHOM HeOe, TaKk M MPH CIUIOIIHBIX OOjakax pa3HbIX (opMm, U B
CpeImHeM 3a Bech mepuoj HaOmoaeHuil. HopMbl OKOJIOMOMyIEHHONH CyMMapHOW OCBEIICHHOCTH
(EQ) B TeueHue roja M3MEHSIOTCS OT S KIK B JekaOpe 10 63KJIK B HIOHE, MPH 3TOM Ha JOJIO
paccesiaaoro cseta (ED) npuxoaurcs ot 85 %m0 55 %coorBerctBenHo. [Ipu 6e300maunom Hebe B
CpeIHEM OCBEIICHHOCTh B MOJIeHb JieToM pocturaetr 85-90 kik, npuyem Bkiaa ED B EQ npu sTom
ymenbmaercs 10 20-25 %. 3uMoii nmpy MUHUMaJIbHOW BBICOTE COJIHIIA TOJYJCHHBIC 3HAYCHUS
OCBEIICHHOCTH B sACHBIN moiaeHb 13-14 kik, npudem gois ED Bo3pactaet yxe no 50 %.Bnusuue
00JaYHOCTH TPHUBOAUT K TOMY, YTO ECTECTBEHHAs OCBEUICHHOCTh B TEYCHUS [IHS CHIIBHO
u3Mensiercs. IIpoBeseHa olleHKa M3MEHYMBOCTH OCBEILEHUS B T€YEHHE CYTOK B 3aBUCUMOCTH OT
Koin4decTBa U (popmbl 00JIaKOB Ha MpUMeEpe HIOHS. MaKkcuMallbHas OCBEHICHHOCTh CyMMAapHBIM
ceerom aocruraeT 140kk, a paccesaHas — QOKIK.

JIHEBHOE KOJIMYECTBO OCBEIIECHUSI CyMMAapHBIM CBETOM B TEUEHHUE TOJla B CPETHEM BO3pACTAET
npumepHo B 20 pa3: ot 33 B nekadpe q0 620knk[dac B urone. [1o cpaBHEHHIO ¢ YCIOBUSMU SICHOTO
Heba obmaunocTh ociabiser EQ na 25-50 %. Koaddumment Bapuanun EQ mmeeT rogoBoit xo,
u3MeHssich 0T 65 % B HOsi0pe m0 32 % B umioHe. JleToM BKIAJ pacCesHHOTO CBETa B CPEIHIOO
nHeBHYI0 cymMmy EQ coctaBnsier 55-60 %, Bospacras no 90 %3umoii. B Teuenue neta ce3oHHOE
KOJIMYECTBO OCBEIIEHUS CyMMapHbIM cBeToM B MockBe coctaBiser 51 Muk[dac, BecHou -—
37 Muk[dac, ocenpto — 15Muk[dac, 3umoit — 6 Mnk[dac, 9to cocraBiseT coorBeTcTBeHHO 47, 34,
14 u 5 % cootBeTcTBeHHO OT TofoBOoM cymmbl EQ. Ha nomo ED B Heli mpuxoguTcst B CpeqHEM
58 %.

AHann3 MHOTOJICTHEW M3MEHYMBOCTH CYMMApHOM OCBEIIEHHOCTH TOKa3aJ, 4TO B ILIEJIOM 3a
rox cBetoBod morok 3a mepuon ¢ 1964 mo 2010r. He mMeeT SICHO BBIPAKEHHOW TEHACHITUH
n3meHenust (+ 2 % 3a 47 net). MOXHO JHIIL ¢ YBEPEHHOCThIO CKa3aTh, uTo B 1960x—mepBoii
nosioBuHe 1970x% 1. 1 B 2000X rT. YpOBEHB OCBEIICHUS OB HECKOJIBKO BhIMIEe, yeM B 1980-1990-
x rr. OfHAaKo aHallM3 M3MEHEHHUs CO BPEMEHEM KOJIMYeCTBa CyMMApHOTO OCBEILEHHS 3a MecHll
MOKasaj, 4YTO B pa3HbIe MECSIbl MMEIT MECTO pPa3HOHAIMPABICHHBIE TPEHIbI B H3MEHEHHH
CBETOBOrO pexkuMa. Tak, cTaTUCTHYeCKH 3HauuMblii poct EQ oTMeuaercss Toibko B ampene
(Benmmumua Ttpenpa cocraBmia AEQ = 280xnk[dac/10ner ¢ ypoBHem 3Haummoctn P = 0.95).
HaoOopoT, cyiiecTBeHHOE yMEHbIIEHHE CYMMapHOrO OCBELIEHUS HaldofaeTcs B sHBape
(AEQ = 62xknk[dac/10nmetr ¢ ypoBHem 3Haummoctu P = 0.95). 3amernsiit poct EQ (P > 0.80)
OTMEYCH B HMIOJIC, & YMEHBIIICHHE — B ()eBpaJie u HIoHEe. B ocTanbHBIE MECAIIBI TPEH bl MOTYIHINCH
CTaTUCTUYECKU HE3HAUUMBIMHU.

Forty-five years of the natural illuminance mo  nitoring in the
Meteorological Observatory of Moscow State Uni  versity

Shilovtseva O.A. (shil_o@mail.yu
Lomonosov Moscow State University, 1 LeninskiyeyGdt9991 Moscow, Russia

The observations of natural illuminand¢s) in Meteorological Observatory of Moscow State
University (MO MSU) are carried out since 1964. Thmealysis of the global illuminance
observation network (in which MO MSU is includedshshown that MO MSU has the longest
series of the NE observations. Before 2001, theoNgervations were made by the original devices
REO, constructed in MOMGU by the engineer Anatdiysotsky. Today two another devices, such
as luxmeter MGO and LI-210SL of American companyddR, are used too. The tot&@) and
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diffuse ED) illuminance were measured, while the direct d&§ coming on a horizontal surface
was determined as the difference between them.

In the present work it is represented the detalealysis of the light regime in Moscow. The
average values &Q, ED andESand the characteristics of their variability dgrithe day, month,
season and year were received under the cloudkgssirsl overcast conditions as well as the
average for the all observation period. For examiile norms of the midday total illuminance
during the year vary from 8 kix in December to ®3ik June, herewith the fraction of the scattered
light ED is between 85 % and 55 % respectively.

Under cloudless sky the average illumination at mlo®n in summer reaches -&® klx,
minding that the portion d&D in EQ is decreased to 2@5 %. In winter, when solar elevation is on
its minimum, illumination in a clear day is 4B4 klx, the portion oED is increased to 50 %. The
influence of clouds leads to the great variabibfythe day course dNE. The typing ofNE day
course depending on the cloud amount and formne &ipresented.

Maximum illumination of theEQ is up to 140 kilx and EB 90 kix. Mean daily sums d&Q
increase 20 times within a year: from 33 in Decentbe620 kixhour in June. Compared to the
clear sky conditions clouds reduE€) by 25-50 %. Coefficient of EQ daily sums variation has a
annual course, ranging from 65 % in November t@a@3#h June. In summer the contribution of
diffuse light in the average daily sumseE® is 5560 %, increasing to 90 % in winter. During the
summer th€eQ norm in Moscow is 51 MIXiour, in spring — 37 MIKour, in fall — 15 MIxAour, in
winter — 6 MIxhour, which is 47, 34, 14 and 5 % respectivelyh® annual amount d&Q. On
average the portion &D in the annual amount &Q is near 58 %.

The analysis of long-term variability of annual suof EQ obviously showed the absence of
the clearly pronounced linear trends for the pefloin 1964 to 2010 (+ 2 % during the last 47
years). The only thing that can be claimed for dsithat during 1960tkthe first half of the 1970th
and 2000th lighting level was slightly higher than1980-1990th. However, within the year the
EQ monthly sums tendencies are different from mootimbnth. Thus, a statistically significant
increase oEQ is marked only in April (the value of the trendABQ = 280 kIxhour/10 years, with
a significance level oP = 0.95). On the contrary, a significant decreas&@® monthly sums is
observed in JanuanAEQ = 62 kix hour/10 years, with a significance lee¢lP = 0.95). On the
contrary, a significant increase HQ (with P > 0.80) was found in July, and decreasa February
and June. The trends of the remaining months atistatally insignificant.

In conclusion, we want to note that nowadays the MIEU is the only station on the territory
of the Russian Federation, where so lengthy, reguld detailed observations NE are held and
are continued to being held. It provides an oppotyuo improve the indirect methods of thé
estimation for the areas with a lack of such olestous.

MHoroneTtHme M3MeHeHUA paguMaLMOHHBLIX MapameTpoB aTtmocdepbl B
MockBe

Tunosrera O.A. (shil_o@mail.r), Adakymosa I".M., 'opbapenko E.B., He3zpans E.I.
Mockosckuil 2ocydapcmeennbiil ynusepcumem um. M.B. Jlomonocosa, 2eoep. ¢ak., Jlenunckue 2oper, 119991
Mocxkea, Poccus

B cBs131 ¢ BO3pocCIIel HHTEHCUBHOCTBIO MCITOJIb30BaHUS €CTECTBEHHBIX PECYPCOB IPUPOIHOM
CpCablL HCOGXO,Z[I/IMa OICHKAa KJIUMMATUYCCKUX PECYpPCOB COJIHEYHOH paagyaniu  — TJIAaBHOI'O
KJIMMaTo00pa3yioniero (Gpakropa, 0OJIHOTO U3 OCHOBHBIX BO30OHOBISIEMBIX MCTOYHUKOB DHEPTUU U
OTHOTO W3 OCHOBHBIX IIOKa3aTeJell TeIMOdHePreTUYecKuXx pecypcoB. Kak Obl HU Obun
COBEpIICHHbI aHATUTUYECKHE U YHCIEHHbIE METOJbl PEIICHUSI PAUAIIMOHHBIX 33]a4, YCIEeUTHOCTh
MPOTHO30B  KJIMMATHYECKUX U3MEHEHUH OmpenensieTcss Haa&XKHOCTbIO U  JIOCTOBEPHOCTHIO
UCXOJHBIX JAHHBIX O PaJMallMOHHBIX Mapamerpax aTMocdepsl. IMEHHO HazeMHbIE MHOTOJIETHHE
HU3MCPCHUA COJIHECUHOH paauanuu, MpoBOAUMEIC HaA MHpOBOfI CCTU AKTUHOMCTPUUYCCKUX CTaHHHﬁ,
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SIBIISTFOTCSI TJIABHBIM CPEJICTBOM OIICHKH PaTUAIlMOHHBIX MapaMeTpoB aTMoc(epsl U UX BPEMEHHOM
M3MEHUYUBOCTH.

Bbonee 50 ner BemyTcss pabOThI MO M3YYCHHUIO COJNHEYHOW paavanud B MeTeoporaorndeckoi
obcepsatopur MI'Y (MO MI'Y). IlpeacraBicHbl pe3yabTaThl MHOTOJIETHETO MOHHMTOPHHIA 3a
paualMOHHBIMU XapakTepuctukamu atmochepsl. [IpoaHanm3upoBaHbl TPEHABI PaJUAlMOHHBIX
nmapameTpoB aTMocdepsl B 6e3001auHoi 1 o0maunoi armocdepe. [lomyueno, uro 3a nepuon 1955—
2007rr. ko3 duUIHEeHT Tpo3pavyHOCTH aTMocdepsl P2 Beipoc Ha 2 %; a a’spo30JibHAs ONTHYECKas
tonmuHa atMochepbl ymenbimiiack Ha 39 %. [Ipu sToM HaOMIOAACTCS CTATUCTUYECKH 3HAUUMBIN
MIOJIOKUTEIBHBIN JTMHEHHBIA TpeH 1 Biarocoaep:xkanus armochepst W= + 9 %npu noBeputenbHOM
BeposiTHOCTH TpeHaa 99 %.

[Ipu Ge3061auHOM HeOe HaOIIOJAaeTCsl CTATHCTHYECKH HE3HA4YMMBbIi poct (Ha 5 %) mpsmoit
MHTETrpalbHON paguanuu S’, CTATUCTUYECKH 3HAUMMOE YMEHBIIEHUE PACCeSHHOM HHTErpajbHOU
pammarin D (Ha 15 %) u paccesnnoit YOP (ma 7 % 3a 1968-2003rr.), MOJI0XKHUTEIBHBIM
nuHEHHBIH TpeHa otHommeHus S/D npsmoit YOP (wa 27 %3a 1968-2003rr.) u cymmaphoit ®AP
(ma 3 % 3a 1980-2001rr.). JIuHeliHbI TPEHI B M3MCHEHHH CyMMapHON HHTErpaabHON n YO
paauanus MpakTUIeCKu oTcyTcTBYeT, a pocT AP Ha 4 %3a 20 et okazancs 3uaunm (P = 0.95).

[Ipu cpenHUX yCIOBUIX 00JAYHOCTH HAOJIIOIAeTCsl CTATUCTUYECKH HEe3HAUYMMasi TEHICHIIHS K
YMEHBIICHUIO TOJOBBIX CYMM CYMMapHOW HWHTerpayibHoi pamuammu Q (Ha 2 %), K yBEIMUYCHHIO
rOZI0BBIX CyMM TipsiMoit S’ (Ha 2 %) u morsorménnoit By (Ha 3 %) pamuaruu. TpeHa cTaTHCTHYECKH
3HAQYUM IS TOJNOBBIX CYMM pAacCesHHOW WHTerpainbHoil pammammu D (- 6 %), oTpak&HHOI
pammanun R¢ (— 16 %) u paamanmonnoro Oamanca B (14 %). Tpena romoeix cymm @DAP
MOJIOKUTEIBHBIN, HO CTATUCTHYECKU HE3HAUUM. Tpena nisa cymmapHot Y OP oTcyTcTBYyeT.

OTMeyaercsi CTaTUCTMYECKH 3HauyuMMas TEHAEHIMS K yMeHblieHHI0 Ha 15 % cpemnux
TOJIOBBIX 3HAYCHUHN aab0en0 MOACTHIIAIOIICH MOBEPXHOCTH A,. YMEHbIIeHUE A, HaOII0AaeTCs BO
BCE MECSIIBI, 32 UCKITFOUCHHUEM amlpelis, U caMoe 3HAUYUTEIbHOE 0OTMeuaeTcs B OKTs0pe (Ha 24 %).

CraTucTuuecKkd  3HAYUMbBIA  MOJIOKUTEIbHBIA  JIMHEHHBIA  TPEHI TOJAOBBIX  CYMM
paguanuonHoro Oananca B (ma 14 %) mpoucxomut 3a cU4€T pocTa TOAOBBIX CYMM ITOTJIOIIEHHOM
pammammu By (Ha 3 %) m sddexTHBHOrO mMITydeHMs 3eMHOIH moBepxHOCTH E,; (Ha 7 %).
[TonoxnuTenbHbIA TMHEHHBINA TpeHa B, By n E,j nMeeT rogoBoi xoa. MakcuManbHbIH POCT OTMEYEH
B 3UMHHE U TMepexojHble MecAubl roga. OCHOBHBIMU (akTOpaMH, ONPEAENSIONUMU POCT
panaliMOHHOTO OallaHCa M €ro TJIABHBIX COCTABJISIIOIINX, SIBISIFOTCS YMEHBIICHHUE OTPakKaTeIbHBIX
CBOMCTB MOACTHJIAIONICH MMOBEPXHOCTH M YBEIUUYCHUE KOJIMYECTBA OOIIECH M HIKHEH 001a4HOCTH.

Takum oOpa3oM, aHanu3 MHOroseTHUX HabmoneHnit MO MI'Y paguannoHHBIX apaMeTpoB
atMocdepsl ToKa3aj, 4To Haubojee CYIIEeCTBEHHbIE HW3MEHEHHS, OCOOCHHO BBHIPAKCHHBIC B
MOCTIeTHUE JIECATHIICTHS, MPOCIEKHUBAIOTCA B ad3pPO30JILHOM MYTHOCTH atMmoc(epsl, anbbeno u
paguanMmoHHOM OanaHce MOJCTUIAIONIEH MOBEpXHOCTH. Bce 3T KoneOGanus 00yCIIOBICHBI HE
TOJIBKO TJ00abHON JMHAMHUKOW CIOXKHEWIIEeH MPUPOTHON CHCTEMBI «KOCMOC-aTMOC(hepa-3eMiIs»,
HO M 3aMETHBIMH H3MEHEHHUSIMH B (OpMUPOBAHMU MOCKBBI — OJHOTO W3 KPYHMHEHIIUX TOPOAOB
MUpa.

The long-term changes of the radiation atmosp here parameters in
Moscow

Shilovtseva O.A. (shil_o@mail.yuAbakumova G.M., Gorbarenko Ye.V., Nezval Ye.l.
Lomonosov Moscow State University, 1 LeninskiyeyGI¥9991 Moscow, Russia

Because of the increased intensity of the usagiefatural resources, it's necessary to
evaluate the climatic resources of solar radiatwamch is the main climate-forming factor, one of
the renewable energy sources and one of the maicaiors of the resources of the solar energy. As
much as can be perfect the analytic and numerieghods of solving the radiation problems, the
success of climate change prediction is determiyetthe reliability and accuracy of observation the
radiation data base. They are the long-term meamnts of surface solar radiation, carried out on

155



the global network of actinometrical stations, whiere the main validation source of the
atmospheric radiation parameters and their tempargbility.

Meteorological Observatory of Moscow State UniugrgMO MSU) has been holding the
studies of the solar radiation regime in Moscowirtyrover 50 years. The results of long-term
monitoring of the radiation characteristics of tAémosphere are presented. The long-term
variabilities of radiation parameters in cloudlessl cloudy atmosphere are analyzed. It has been
found that during the period 1955-2007 the coedfitiof atmospheric transparen@yincreases by
2 % and the aerosol optical depth decreases by.3@@acurrently, a statistically significant
positive linear trend of moisture content of themaspherdV =+ 9 % at the confidence level of the
trend of 99 % is observed.

Under cloudless sky condition it has been obsethedstatistically significant increase (by
5 %) of the direct integral radiation (388000 nm)S', the statistically significant decrease of the
diffuse integral radiatiorD (15 %) and the diffuse UV radiation (UVR, 3880 nm) (by 7 %
during the period 1968003) positive linear trend o&'/D relation, direct UVR (up 27 %,
1968-2003) and the total photosynthetically active rada (PAR, 386710 nm) (3 % during the
period 19862001). Linear trend of the total integral and UMiadion is almost absent, while the
growth of total PAR by 4 % during 20 years is sigaint (P = 0.95).

Under average conditions of cloudiness, a staéifficot significant trend to decrease the
annual sums of the total integrate radiati@rf2 %), to increase of annual sums of dirf8t{2%)
and absorbe®y (3 %) radiation were revealed. Decrease trendatisically significant for the
annual sums of the diffuse integl(— 6 %), reflectedR¢ (— 16 %) and neB (14 %) radiation. The
linear trend of the annual sums of total PAR isitpas but statistically insignificant. Total UVR
trend is absent.

A statistically significant tendency to decrease 15/% of average annual values of land
surface albedd, is remarkabled, reducing is observed during all the months exégpil, and the
most significant one is in October (24 %).

Statistically significant positive linear trend ahnual sums of net radiatidd (14 %) is
caused by the growth of annual sums of the absorddidtionBy (3 %) and the Earth's surface
effective radiatiorEes (7 %). These trends @&, Bx andEcs have an annual course. The maximum
growth of them was marked in the winter and in Aprid October. The main factors determining
the growth of the net radiation and its main congras are the reduce of the reflective properties of
the underlying surface and the total and low claodunt increase.

Thus, the study of the long-term observations efdtmospheric radiation parameters in MO
MSU showed that the most significant long-term demare observed in the aerosol atmospheric
depth, surface albedo and net radiation. They speatally remarkable in the recent decades. All
these variations are caused not only by the gldigaamics of the complex natural system "space-
atmosphere-surface”, but also by the noticeablagdsin the configuration of Moscow - one of
the largest cities in the world.

This work was partly done under financial suppdrtRussian Foundation for Basic Researches
(projectNe 09-05-00582).

KnumaTtuuyeckue usMeHeHUsi COCTaBMAKLWMX pagvauMoOHHOro 6anaHca
nogcTunaroLwen NoBepXHOCTU Ha Tepputopum Poccum

Xneonukona E.W. (sun@main.mgo.rssiyuCamis U.A., Ctagauk B.B., Tpopumona O.B.
Tnasnasn ceousuueckasn obcepsamopus um. A.1. Boeiikosa, Kapoviwesa 7, 194021Canxm-Ilemepoype,
Poccusa

Jlns mpaBUIbHOM aTpuOyLMM OXUAAEMBIX KIMMAaTHYECKUX HM3MEHEHHUH IEepBOCTENIEHHOE
3HAYCHHE MMEET CIICKCHHUE 3a Pa3HBIMU KOMIIOHEHTAMH PaJUaIllMOHHOTO OajlaHca MOCTHIIAOIICH
HOBerHOCTI/I. B IIOCJIICOHCEC ACCATHUIICTUEC CJIIOKUIIOCH Hpe,Z[CTaBJIeHI/IC, B OHp@I[CJIGHHOfI CTCIICHU
Hamenmee orpaxkeHue B YerBeprom Otuere MI'DUK, 4To mM3MeHEeHHMs MPUXOIAIIECH paaualliu
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UTPAIOT MAaCKUPYIOUIYIO POJb MO OTHOIICHHIO K MOTEIUICHUIO aHTPOIOT€HHOTO MPOUCXOXKICHUS.
Takoe mpencraBieHue Oa3upyercss Ha pe3yjbTarax padoOT, BBHIMOJHEHHBIX, B OCHOBHOM, B 90x
rojax MPOILJIOTO CTOJETHS, B paMKaX KOTOPBIX ObLIa OOHApyKeHa TCHICHIWS K YMEHBIICHUIO
MOCTYIUIEHUS COJIHEYHOW paJvaliy Ha MOJCTHJIAIOUIYIO IMOBEPXHOCTh. BrepBble 3Ta TeHACHLIUS
ObLTa BBISBIIEHA B POCCHICKUX MCCIEAOBAHUAX IO JaHHBIM CTAHIIMMA, OCBEIIAIOIINX 3HAYUTEILHYIO
yacTh EBpoa3zuarckoro koHTHHEHTa, Ha nHTEepBajie 1961-90rr. YMenbmenue npuxoaa COTHEUHOM
pagManuyd Ha JAHHOM HMHTEpBaJe ObLIO OTMEYEHO W B JIPYTMIX PETHMOHAX 3€MHOTrO Iiapa, U 3TO
sBICHHE moJay4mao HasBanue “global dimming”, craBiiee BechbMa pacIpOCTPAHECHHBIM.
[IpuBneyenune k aHaJIU3y AAHHBIX 32 MOCIEAYIOIINE TObI MOKA3aJI0, YTO HEraTUBHAS TCHACHIIUS HE
SBJsSIETCSl ToaroBpeMeHHoi [1, 2], u gaxe crajma BBICKAa3bIBATBCS TOYKA 3PEHHUS, YTO HMMEHHO
M3MEHEHUE 3HaKa TPEeH/a MPUXOIAIIECH COJHEUHON paJuallMi BHECIO CYIIECTBEHHBIM BKJIAJ B
0COOEHHO CHJIBHBIM POCT TeMIepaTyphl B KOHILIE POILIOTO CTOJIETHUS.

B pamkax maHHOU pabOTBI pacCMaTPUBAIOTCS PETMOHAIBLHBIE OCOOCHHOCTH KIMMATHYECKHUX
M3MEHEHUH COCTAaBISIIOIIMX paJHallMOHHOro OajlaHca MO JaHHBIM aKTMHOMETPHUYECKON CeTH Ha
tepputopun Poccuu. K aHanu3y ObUIM TPHUBIICYCHBI CTAHIIMHU, BEAYIIUE HAOIIOICHUS IO IMOJHOMN
mporpaMMe, — MpEANojiaralouieil  BBIIOJHEHHWE  U3MEPEHHIl  OCHOBHBIX  COCTaBJISIOLIMX
paauanoHHOro OanaHca TOJCTHIAIOIICH TMOBEPXHOCTU: TMPSIMOW, pPACCESHHOW, CyMMapHOM,
OTPaXEHHON paauvanuu W paavandoHHoro Oananca. [lepBoouepenqHoe BHUMaHHUE YIEIEHO
M3MEHEHUSAM IIPSIMOM COJIHEYHON U CYMMApHOM pPaJHaLH.

AHanu3 MHOTOJIETHHUX KOJeOaHUN pEeruoHalIbHO-OCPEIHEHHBIX AHOMAIUNA TOJOBBIX CYMM
npsMoil paguanuu Ha wuHTepBase 1961-201QGT. mokasan, 4yTo Bce paccMaTpUBAEMble pSJIbI
coJiep’KaT JOJTONEPUOIHYI0 COCTaBJISAIOUIYI0, HM3MEHEHHUS KOTOpOil, OJHAKO, HE SBISAIOTCA
MoHOTOHHBIMU. B koHie 80x-nawane 90x rr. 20 Beka MOBCEMECTHO OTMEUAETCS MOHIKEHHOE
NOCTYIUICHUE COJIHEYHOW pamuanud  (BO3MOXKHO, CBSI3aHHOE C  BO3JICHCTBHEM  KPYITHBIX
BYJKAQHMYECKUX W3BEPXKCHUI), mpu dToM Ha wuHTepBade 1961-199GT. amarHoctupyercs
oTpulatenbHbIil TpeHa. B mocnenanee aecsatunerue 2010 cTonetus U B Hadajie 21B. MPOMCXOIUT
BO3BpAT K 3HAYCHUSIM MPUXOJSAIICH paauanuu, OTU3KUM K HOPME.

AHaJM3 CE30HHBIX AaHOMAJIWW MNPSIMOM paguali, OCPEIHEHHBIX MO Tepputopun Poccuu,
JEMOHCTPHPYET €IMHOOOpa3We BEKOBOTO XOJa AaHOMAIWA Ui pPa3lIdYHBIX  CE30HOB,
CBUJCTEIbCTBYIOIIEE O KPYMHOMACHITAOHOCTH BO3JEHCTBUSA, NPUBEINIET0 K MOHUKECHHBIM
3HA4YCHUSIM NPSAMOH paauanuu B nocieaneit yerseptu 20B. Ha Tepputopun Poccun. B mocnenumii
5-netnuit mepuoa (2006—201Qr.) perucTpupyembie aHOMAIUU ONU3KM K HYIII0O M 3HAYUTEIHHO
OTCTOSIT OT AKCTPEMaJbHO HHU3KHX 3HAYCHUU, MOCTUTHYTHIX B Hadame 90X romoB Mmpouuioro
CTOJIETHS.

1. Wild, M.A,, et al. From dimming to brighteninBecadal changes in solar radiation at Earth’sasexf

Science2005,308, 847-850.

2. Wild M. et al. Global dimming and brightenirign update beyond 2000.Geophys. Res Atmospheres
2009,114, DO0OD13, d0i:10.1029/2008JD011382.

Mcnonb3oBaHMe KOCBEHHbIX MeToAOoB pacyeTa AnA OUEeHKU noTeHuunana
COJIHEYHOM 9Heprmm pas3rfinyHbiIX pPernoHoB

Craguuk B.B. (sun@main.mgo.rssiyullanuna U.H., [Tcamommukosa JI.M., Tpopumosa O.B.
Tnasnas ceogpusuueckas obcepsamopus um. A.H. Boeiikosa, Kapoviuesa 7, 19402 1Canxkm-Ilemepoype,
Poccus

B ycnoBusax penkoil u KpaiiHe HEpaBHOMEPHOH aKTHHOMETpHUYEcKoi ceTu Poccuu Gombioe
3HAYEHUE HUMEIOT HCCIIECJOBAaHMs, CBS3aHHBIE C MCIIOIB30BAHMEM KOCBEHHBIX METOJOB pacyera
panuanoHHBIX XapaKTepUCTUK. B ocHOBe pa3pabOTaHHBIX W MPHUMEHSIOLUIMNXCS METOJO0B pacueTa
JIe)KaT HEKOTOpble OOIIKEe NMPUHIMIIBI, MO3BOJISIONUE MPEICTABUTh «PAaCUYETHYIO aKTHHOMETPHUIO»
KaK HEKOTOpYI0 CHUCTeMy (GHU3MYeCKH OOOCHOBAaHHBIX CBS3€H XapaKTEPUCTHUK PaAJAUALMOHHOTO
pEeKHMa C METCOPOJOTMYECKUMHU XapaKTEPUCTHUKAMH, BIUSIONIMMHU Ha IOCTYIUICHHE COJHEYHOU
paguanuu. s BBIYMCIICHMS PaJUalOHHBIX XapaKTEPUCTUK, COOTBETCTBYIOILIMX KOHKPETHBIM
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YCIOBUSIM JAaHHOTO MECTa U BPEMEHM, NPUMEHSIOTCS MOIYIMIMPUUYECKUE M SMIHUPHUYECKHE
(GopMysBl C HCHOJIB30BAHMEM JAHHBIX, MOJYYa€MbIX INYT€M HENOCPEICTBEHHBIX HM3MEPEHHUH U
XapaKkTepu3yoIuX (hru3ndeckoe CoCTOTHUE aTMOC(hepbl IMEHHO B JAHHBIX KOHKPETHBIX YCIOBHUSX.

B paboTe nns OLIEHKHM COJIHEYHOrO NOTEHIMajda OTAEIbHBIX PErMoHOB Poccuu BBINOIHEH
pacyer MECSYHBIX CyMM CYMMapHOW paJualnuu 10 u3BecTHBIM Qopmyrnam P. AnpOpexra,
M.C. AsepkueBa u T.I'. bepnsHa, B KOTOPBIX [JIsl pacyeTa CyMMapHOW paaualid HCIOJIb3YETCs
KonuyecTBO o06nakoB, a Takxke ¢(opmynam Anrcrpema u C.M. CuBKOBa, TZe HCIOJIB3YyeTCs
IIPOJOJDKUTEIBHOCTh  COJHEYHOTO cHsAHMs. Kak IOKa3anu  BBIIIOJIHEHHBIE HMCCIIEJOBAHMS,
IPUMEHEHHE YIOMSHYTHIX (OpMYJ JaeT yAOBIETBOPUTEIbHBIC PE3YNIbTaThl TOJBKO IPU YCIOBUU
YTOYHEHUS SMIIUPUYECKUX KOI(DOUIIMEHTOB JUIsl KAXKI0T0 PErHOHA.

Ha npumepe aByx ob6nacteit — AMypckoil n CaxanuHCKOM, rie HaOMIOJCHUS 3a COJIHEUHOM
paguanuen MpoBOAATCS TOJNBKO HA JBYX CTaHIMAX B Ka)KJOH, BBIIOJIHEH PAacyeT MECAYHBIX CyMM
JUIS BCEX METEOPOJIOTUYECKUX CTAaHLUN U IOCTPOEHBI PErMOHAIbHBIE KApThl CYMMapHOH paguaiuu.
ITokazano, 4ro s AMYpCKOW OO0JIaCTH JIydllMe pe3yJabTaThl JaeT HCIOJIb30BaHUE (HOPMYJIbI
Anrcrpema, a ana  CaxanuHckod oOmactu — ¢dopmynst T bepistHn ¢ yTOYHEHHBIMH
AMITUPUIECKUMH KOIPHUITMEHTAMH.

Using of indirect calculation methods for sol ar energy potential
estimations in different regions

Stadnik V.V., Shanina I.N., Psalomschikova L.M.gflmova O.V.
Voeikov Main Geophysical Observatory, KarbyshevitBaint-Petersburg, Russia

Investigations with the use of indirect methodscalculation of radiation parameters are of
great importance in sparse and irregular Russitinasaetric net. In the basis of this investigation
there are general principles which allow to assuwaculated actinometry” as a system of
physically-proved links between radiation paransetnd meteorological parameters, which have
influence on solar energy income. Empirical and isempirical formulas as well as the measured
data (which characterize environmental conditiohseastain place at fixed time and describe the
state of the atmosphere precisely in the particcdaditions) are applied for calculation of radiati
parameters.

Monthly total radiation amounts were calculated ancordance with the well-known
F.Albreht’s, M.Averkiev’s and T.Berlyand’s formulésr the estimation of solar energy potantial of
the different Russian regions, in which quantity addudiness is applied, and Angstrem’s and
C.Sivkov’s formula, which involves sunshine duratio

These fulfilled investigations have shown that gsihe above-listed formulas allow to
receive satisfactory results only if make more [g@the empirical coefficients for every region.

As the examples the calculations of monthly amoohtstal radiation were fulfilled and the
regional maps have been made for Amur and Sakhedjions. The best results for Amur region
were obtained with the use of Angstrem’s formulat, in the same time Berlyand’s formula with
the précised empirical coefficient allowed to reedihe best result for Sakhalin region.
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BnusHue conHeyHOM aKTUBHOCTU Ha coaepxaHue MOJeKynsipHoM BoAbl B
3eMHOM aTmocdepe

Josuukuii B.I'.! (lozitsky v@ukr.net JTosunkas H.W.2, Huxonsckuii T.A.% (gnik777 @mail.ri
Iysb 1.0.%, Apaxan C.B.2 (avak2@mail.ri Boponun HAS

YUempornomuueckas o6cepsamopus Kuesckozo nayuonansnozo ynusepcumema um. Tapaca Illesuenxo,
Obcepsamopnas 3, 04053Kues, Yrpauna
2Canxm-Ilemep6ypeckuii 2ocydapcmeennwiii yhusepcumem, us. pak-m, Yvanosckas 1, 198504Canxm-
Ilemepobype-Ilempoodsopey, Poccus
r ocyoapcmeennviii onmuyeckuit uncmumym um. C.1U. Basunosa, Cankm-Ilemepbype, Poccus

CrnextpanbHbie HaOmoaeHus (B BuauMoit oomactu — ot 38010 660HM) akTHBHBIX MPOIIECCOB
Ha CoJHIle BenyTcsi B ACTpOHOMUYECKON o0cepBaTopru KeBCKOro HallMOHAILHOTO YHUBEPCUTETA
(AO KHY) ¢ 1950x% ronos. [Ipu 3TOM GUKCHPYIOTCS MHOTHE THICSYH CIIEKTPAILHBIX JTMHUN — KaK
COJIHEYHBIX, TaK U TeJUTypruecKkux. [lapamMeTpbl COTHEUHBIX JTUHUIN (MX HHTEHCUBHOCTH, CMEIICHHUE,
pacIieruieHie, aCUMMETpHsT M Tp.) 3aBUCAT OT (u3myeckux ycinoBuii Ha CojHIE, TOrJa Kak
UHTEHCHBHOCTh TEJUTYPUYECKUX JIMHUH — OT BO3AYIIHON Macchl (T.e. BbicoThl CoONIHIIA Haj
TOPU30HTOM) U COJICPIKaHUsSI COOTBETCTBYIOIIETO Ta30BOr0 KOMIIOHEHTA B aTMoc(epe 3eMIIH.

B noxnane mpencTaBisiOTCS SKCIEpUMEHTANIbHBIE JaHHbIE, MO3BOJISIOUIUE 3aKIIOYUTh, YTO
MHTEHCUBHOCTb TEJUTYPUUECKUX JTUHUM MOJIEKYJISIPHOM BOJIbI 3aBUCUT OT COJTHEUHOM aKTUBHOCTH.

IIpu Huskoi BemblmeyHoW akTUBHOCTH CoOJHIA 3aperHCTPUPOBAHO MHOIO  Y3KHMX
TEJUTypUYECKUX JIMHUI MapoB BObI, a MPU BBICOKOM 3TH JIMHUU MPAKTHUYECKU OTCYTCTBYIOT. DTOT
(aKT MOXHO MHTEPIIPETUPOBATH KaK CBHJIETEIBCTBO TOT'O, YTO IPH MOBBIIICHUH YPOBHS COTHEYHOU
aKTUBHOCTH B aTMoc¢epe 3emMiIn pe3Ko YMEHBIIAETCs] KOHIEHTPAlus MOJIEKyJ BoJbl. Panee Takoit
3¢dekT oOHapyKeH B BBICOKOTOpPHBIX wu3MepeHusx JI['Y, mpu 3TOM BBHISBICH BKJIAJ
MUKpPOBOJIHOBBIX BCIUIECKOB M XpoMocdepHbIX Bemblimiek ConHlla B HaOnoAaeMoe sBJICHHE, a
pe3yabTaThl MHTEPIPETUPOBAHBI KaK MEePeXo 1 NapOB BOABI B CBSI3aHHOE COCTOSIHUE ¢ 00pa3oBaHHEM
KJIACTEpOB.

B paborax ['OM mpemiokeH MexaHW3M reHepanuud B MoHochepe 3eMiIun MHUKPOBOIHOBOTO
U3JIy4EHUsl BO BPEMs COJTHEUHBIX BCHBILIIEK MPU BO30YXKIACHUU PUIOEPTrOBCKUX COCTOSHUI aTOMOB
M MOJIEKYNl BEpXHEH aTMoc(epsl yAapoM SHEPrHYHBIMH HOHOC(HEpPHBIMU (HOTORIEKTPOHAMU U
anekTpoHamu Oxke, a TakXKe YYTeH B paMKax KOHJEHCAIIMOHHOTO MeEXaHHW3Ma MpoIiecc
CTOJIKHOBUTEJILHOW JMCCOLMATHBHONM pEeKOMOMHAIMK KJIACTEPHBIX HOHOB W3 MAapoOB BOJIBI B
tponiocdepe. [Imanupyercs uccienoBarb 3ToT 3GPexT Gosiee 1eTaaTbHO U BBISICHUTD, KAKOW NUMEHHO
napamMeTp COJHEYHOH aKTMBHOCTU B HAMOOJbINIEH CTENICHH BIHET Ha CONEPKAaHUHU MOJICKYJT BOBI.
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CEKUMUA 6. "HATYPHbLIE UCCIIEAOBAHUA PAOUALUNOHHBIX XAPAKTEPUCTUK
ATMOC®EPBLI N MOBEPXHOCTH"
Mpeacepatens: 4.¢p-m.H. H.®. Enanckun (MPA PAH, Mockea)
Conpeacepnatenu: K.d-M.H. E.WN. N'peuko (MPA PAH, Mockea)

SESSION 6. "STUDIES OF RADIATIVE CHARACTERISTICS OF ATMOSPHERE AND
SURFACE"

Chairman: Prof. N.F. Elansky (IFA RAS, Moscow)
Co-chairman: Dr. E.I. Grechko (IFA RAS, Moscow)

Limb profiles of linear polarization measured by SCIAMACHY

Liebing P. (Patricia.Liebing@iup.physik.uni-brem@#), Bramstedt K., Noel S., Bovensmann H.,
Burrows J.P.
Institute of Remote Sensing (IFE) University ofrBea, 28334 BremeGermany

SCIAMACHY measures the linear polarization in 5 dntowavelength bands between
approximately 300 and 1800 nm. The polarizatiomisrred from the Polarization Measurement
Devices (PMDs) and the scientific data integrateerdahe corresponding bandwidth of the PMDs
(several hundred nm), using their known polarizagensitivity.

These data are primarily used for the absoluteoraéiric calibration of the spectrometer
data. On the other hand it is known that polar@ratnay be sensitive to aerosol concentration and
size. In particular, the SCIAMACHY Limb data cantgatially provide valuable information on
stratospheric aerosols as well as on polar strhegpand mesospheric clouds.

The quality of the data has been assessed by cmwopawith results of a Vector Radiative
Transfer Model (SCIATRAN Version 3) for differenemsol settings and surface albedo. The
comparison indicates relatively large errors in¢hibration of the polarization sensitivity. Detgpi
this fact, the data show a qualitatively high sewigy to aerosols and clouds. This talk intends to
show pathways towards quantitative interpretatibthe SCIAMACHY data.

KauyecTBO onTuyeckux OaHHbLIX HabnoaeHusa 3eMnu u ero
MeTpornoruyeckoe obecnevyeHme B Poccum

[Mandwmos A.C. (panfilov-m4@mail.ri ["aBpuIOB B.P.}, Usanos B.C.}, Kpyrukos B.H?
JIucsauckuit B.E.l, Mopo3oBa C.H.l, Orapes C.A.l, [Iy3anoB A.B.l, CamMoiinoB M.H.l,

Conoauios M.B.l, XJ1eBHOU B.B.l, Canpuukuit BU.!

1Bcepoccuiickuii HAyYHO-UCCIE008AMENbCKULL UHCTRUIMYM onmuko-pusuveckux usmepenui (BHUUODH), ya.
Osepnas 46, 11936 Mockesa, Poccust
2dedepanvroe a2eHmMcmeo N0 MEXHUYECKOMY pe2yiuposanuio u memponozuu, Mockea, Poccust

Earth observation optical data quality and it s metrological assurance in
Russia

Panfilov A.S., Gavrilov V.P., lvanov V.S., Krutikdw.N.*, Lisyansky B.E., Morozov S.P., Ogarev

S.A., Puzanov A.V., Samoilov M.L., Solodilov M.\Khlevnoi B.B., Sapritsky V.I.
Russian Research Institute for Optical-Physical sseaments, Ozernaya str. 45, 119361 Moscow, Russia
*Federal Agency on Technical Regulating and MetggldMoscow, Russia

Jloksiag oTpakaeT COCTOSIHHE Jiel B 00JacTH KauyecTBa ONTHUYECKUX JaHHBIX HAOIOJIEHUs
3eMmiii Ha MEXAYHAPOJAHOM M POCCUHUCKOM YPOBHSX. BO3MOXHOCTH pelIeHus IMMOCTaBJICHHON
3a/la4yM, IJI0JOTBOPHOTO YYacTHsl B MEXAYHApOIHBIX MPOEKTax, oOOMEHa JAHHBIMHU 3aBHUCST OT UX
KauecTBa. AKTyallbHOCTh 3THUX BOIPOCOB IPH peaTH3aliid TaKOTO MAacIITa0HOTO MPOEKTa Kak
co3manue [oGampHOI cucreMbl HaOmonmenus 3emiin GEOSS, oOwenuHsAronNeil HalroHaIbHBIE
CHCTEMBI, TIpUBeNa K pa3paboTke u mpuHATHIO B pamkax GEOSSwmexnyHapogHoro moKymMeHTa

160



«Ctparerust oOecricueHus] KauecTBa JaHHbIX HaOmomenus 3emuu» (QA4EO). K ocHOBHBIM

TpeboBaHUsAM, CHOPMYTUPOBAHHBIM B HEM, OTHOCSTCS

— MPUBA3KA JaHHBIX TOCPECACTBOM KaJII/I6pOBKI/I anrmapaTtypbl K CUCTEMC HAlTMOHAJIbHBIX STAJIOHOB,

— HOpCACTaBJICHUC YETKO OMMPCACIICHHBIX TOYHOCTHBIX XapaKTCPHUCTHUK JaHHBIX C
MCYEPIBIBAIOIINMHU CBEJICHUSIMU 110 COCTABIISIONINM HEOMPEIETICHHOCTH U3MEPEHNUH;

— o0s3aTenpHOE MPOBEACHUE B MPOLIECCe HKCIUTyaTalluu anmnapaTypbl MEPUOJIUYECKOT0 KOHTPOIIS
CTaOMIIBHOCTH €€ XapaKTEPUCTUK U CIIMYCHUH.

DTO COOTBETCTBYET NMPUHIUIIAM HHTEPHAIIMOHAIHHOIO 00ECIEeUYeHUs] €TUHCTBA MU3MEPEHUH.
HJIaHI/IpyeTCH moATOTOBKAa OTCYCCTBCHHOI'O HOPMATUBHOI'O JOKYMCHTA, TFApMOHHU3UPOBAHHOI'O C
QA4EO.

B nmanHOM nokiaze paccCMOTPEHO BBITIOIHEHHE B Poccum yka3aHHBIX TpeOOBaHWW B 4YaCTH
METPOJIOTHYECKOTO  O0ecreueHus KaJIMOPOBKH  ONTHYECKOW  ammaparypbl KOCMHYECKOTo,
aBUAIIMOHHOTO M Ha3eMHOTO OasupoBanus. KannbpoBouHoe 060opyaoBaHUE TOKHO 00ECIIeYnBaTh
MMPOCIICIKUBACMOCTD IMOJIYYaCMbIX JAHHBIX K ICPBUYHOMY IOTAJIOHY, UTO OO MOCJICAHCTO BPCMCHHU
onpenensiock ['ocymapcrBerHoi moBepouHoit cxemoit ['OCT 8.195-89. JloctaTouno nnmvHHAs
[[EMoYKa OT TEePBUYHOrO ITAJIOHA JO KalIuOpyemoill ammapaTypsl HE IMO3BOJISLIa TMPOBECTH
KaTMOPOBKY C BBICOKOW TOYHOCTHIO. B cBs3u ¢ stum Bo BHUMO®U nposenena paborta 1o
CO3/IaHHUI0 JTAJOHHOTO PAaTUOMETPUYECKOTO KOMIUIEKCAa IS MPEIU3NOHHONW KaTuOpOBKU
amnmapaTypsl HaOIIOeHUsT 3eMJIM B CIIEKTpalibHOM auana3zoHe 0.3-25MkM, KOTOPBIM YTBEPKIICH B
panre [ocymapcTBEHHOrOo  MEPBHUYHOTO  CHenWanpbHOro  dtaioHa. OH  BKIoyaer 3
mupokoanepTypubix (1o 600MM)  STalOHHBIX —HW3JAyYaresis — HHTCTPHPYIOHIYIO  cdepy,
MOHOXPOMATHYECKHI MCTOYHHMK U3ITy4EHHUS U MOJEIh YEpHOro Tella, a Takke OOJbIION cOCTaB
yCTpOﬁCTB, OGGCHG‘-II/IBB.IOH_[I/IX BBICOKOTOYHOC BOCHPOU3ZBCACHUC PAAUOMCTPUUCCKHUX BCINYNH
3TUMH u3ny4aTensMu. [IpeacTaBieHbl OCHOBHBIE XapaKTEPUCTUKHU 3TajOHA, COOTBETCTBYIOIIME
COBPEMEHHOMY MUPOBOMY YPOBHIO, U JTaHHBIE MO MPOEKTY ['0CyaapCTBEHHON MOBEPOUYHON CXEMBI
JUISl CPENICTB U3MEPEHUN PalMOMETPUYECKUX BelWYrMH. CpaBHEHHE CTapOd M HOBOM MOBEPOYHBIX
CXEeM IIOKa3bIBAaET, YTO C BHEAPECHHUEM HOBOTO STATIOHHOTO KOMILJIEKCAa BO3MOXKHO TOBBIIICHHE
TOYHOCTH DPAJTUOMETPUYECKON KaIMOPOBKM ONTHYECKOW ammaparypsl npumepHo B 5-10 pas.
Onpenesnenbl NepCreKTUBb Pa3BUTHS KaTHOPOBOUHOW Oa3bl CTPaHHI.

ABTOMaTU3MPOBAHHbIN MOOUIbHLIA NOJZIEBON arpoMeTeoposiorM4eckum
komnnekc (AMIMAK) ana nccneaoBaHMsA COCTaBRSOWMX 3HEPreTUu4ecKoro
6anaHca CenbCKOXO3AAMCTBEHHOro nons

Edumos A.E. (info@agrophys.ry Kossipesa JI.B. (4ludak@gmail.comn Kouerapos C.D.
Poccenvxozaxademusn, FTHY AU, I'pasxcoanckuii np.14, 195220 anxm-Ilemepbype, Poccus

bruodusnueckne  0COOEHHOCTHM  PACTUTENBHOIO  IOKPOBA  ONPENENAIOT  XapakTep
B3aMMOJICHCTBHS TMOJCTHIIAIONIEH MOBEPXHOCTH M MPHU3EMHOr0 ciosi atMochepsl. PacturenbHbli
MTOKPOB 3TO OCOOBIM CJIOH, B KOTOPOM CO3/1a€TCS WHIWBHUAYATHHBIM MHKPOMETEOPOJIOTHUCCKHUI
PEXHUM, OTIMYAIOLIMINCA OT OTKPBITOrO MNPOCTPAHCTBA, IMPHUYEM KaXKIbI THUIl PAaCTUTEIBHOCTH
dopmupyeT cBOM puTOoKIMMAT. B 3TOM ciydae Tun (pUTOKIMMAaTa JOJDKEH paccMaTpUBaThCs Kak
¢bu3nYecKuil pexXUM MPU3EMHOTO CJIOS BO3JyXa, KOTOPBIA CO3[4aeTCs MOJA BIMSHHEM BHEIIHUX
METEOPOJIOTHYECKUX (PAKTOPOB M 3aBUCHUT OT JAHHOrO (pUTOLIEHO3a. DTO U ONpENENseT XapakTep
B3aMMOJICHCTBHS HHEPTETHUECKUX IOTOKOB C (DUTORIEMEHTaMU U OCOOCHHOCTH (hDOPMHUPOBAHHUS
JAHHOTO TUNa (PUTOKINMATA.

[Tony4yeHue omepaTMBHON M JOCTOBEpHOM HMH(MOpPMAIMM O COCTOSHUU TOJEH M IOCEBOB
CEJIbCKOXO03SICTBEHHBIX KYJIBTYp SIBIIIETCSI BaXXKHOM 3a/laueil HAy4HOro OOCIIy’)KHBaHUSI SKOHOMUKHU
Poccun. B Hacrosiee BpeMss KOCMUYECKAE METObI 30HAUPOBAHUS 3€MHOM ITOBEPXHOCTU JOCTUIIIN
BBICOKOTO YPOBHS KaK II0 KauyeCTBY IIOJIy4aeMbIX CHHMKOB B Ppa3iIMYHBIX CIIEKTPaIbHbBIX
Jyana3oHax, TaKk M II0 CTENEHW IOKPBITUS TEPPUTOPUN M BpEMEHHOMY Iiary. B To ke Bpems
UCIOJb30BAaHUE  HUMEIOLICHCA  CIYyTHUKOBOW  MH(pOpMAlMM  JUId  PElIeHUs  KOHKPETHBIX
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CENIbCKOXO3SUCTBEHHBIX 3a/lad CYIIECTBEHHO OTCTaeT. llpuumHA TaKoOro TMOJOXKEHUS Iel —
orcyrcTBUE€ J(P(EKTUBHBIX METOJOB OOpaOOTKM JaHHBIX JAWCTAHIIMOHHOTO 30HIUPOBAHMS,
dbopMUpPYIOIUX JOCTOBEPHYIO HWHGOPMALMI0O 00 HWHTEPECYIOIIMX I0JIb30BATENsl IMOKA3aTeNsIX
COCTOSIHMSI TIOJIEH M IOCEBOB, B TOM YHCIJIE XapaKTEPU3YIOLIUX TEIJIO- U BIIaroodecrneyeHHOCTh
moceBoB. Hambonee mnepcrneKTHBHBIM HANpaBIeHUEM pa3pabOTKU TaKUX METONOB SBISICTCS
COYETAHHE JNAHHBIX JUCTAHIMOHHOTO 30HAMPOBAHUS (CYTHHUKOBBIX CHUMKOB) CO CIICI[HAJIbHBIM
00pa3oM MOCTABJICHHBIMHI Ha3eMHBIMU HAOIIOICHUSMH.

B  Arpodusmueckom  HmHCTHTYTE B  JabopaTtopum  «ArpokimMara»  pa3paboTaH
AaBTOMATH3UPOBAHHBIII MOOWJIBHBIA IIOJIEBOM arpomereoposniorndeckuii komruieke (AMITAK),
MO3BOJISIIOIINN MTPOBOJUTH UCCIIEI0BAHUS TOTOKOB TEIJIa, KOJIMYECTBA IBUKEHUS U BOJSIHOTO Tapa,
a TaKXKe COCTOSIHHSI PAacCTEHUH M TPU3EMHOTO CJIOs BO3JlyXa Ha CEIbCKOXO3SHCTBEHHOM IIOJIE.
Komrmekc cHa®»eH BCTPOEHHBIM OPUTHMHAIBHBIM MPOTPaAaMMHBIM 00€CI€YeHHEM, MO3BOISIIOIINM
OCYIIECTBISTh AUCTAHIIMOHHOE OECIIPOBOHOE YIPABICHUE PEKUMaMU CheMa, cOopa, XpaHEeHUs U
nepBUYHON 00paboTku mHpopMaruu. KoMmIieke cocTouT u3 0J10ka MUKPOKOHTPOJUIEPA, KOTOPHI
paboTaeT TOJ YIpaBiICHHEM OIEpalMoHHON cucTeMbl LinuxX. C ero mMOMOIIBI BO3MOXKHO
MOJIKJIIOUYEHUE aHAJIOTOBBIX JAaTYMKOB MOCPEACTBOM ILIAT aHAJIOTO-IIU(PPOBOro Mpeodpa3oBaHus U
BO3MOXXHOCTH 3aIlyCKa I0JIb30BATEIBCKUX MPOTPaMM I OPTaHHU3AIlMH CUCTEMbBl YIIPABJICHHUS
MPOLIECCOM JKCIEepUMEHTa. [IporpaMMHBIA KOMIUIEKC YIPaBICHHUS MPOLIECCOM HKCIEPUMEHTa
CO3/IaH C UCIOJIB30BAaHUEM S3bIKa NpOrpaMMUpOBaHus Java, yto JaéT BO3MOXKHOCTH €ro
MCIIOJIb30BAaHUS U Ha IPYTHX anmnapaTHBIX MatdhopMax.

CrenpanpbHOE TMPOTrpaMMHOE O00ECIeYeHHe KOMILUIEKCA TIO3BOJSET HE TOJBKO IOJIydYaTh,
nepeaBaTh U COXPaHATH MEPBUYHBIC JaHHBIE METEONapaMeTpoB, HO U PAaCCUUTHIBATh Pa3IMyYHbIC
XapaKTePUCTUKH TMOTOKOB TEIJIa U BIAru C Pa3IMYHBIM BPEMEHHBIM IIaroM. B pe3ynbraTe MbI
MOXKEM MOJy4YaTh AIMIUPUYECKU-PACUETHBIM MyTEM IMOKAa3aTelIH COCTaBJSIOUINX 3HEPreTUYECKOro
OamaHca TIOBEPXHOCTH «B Touke». llenpo wmccnemoBaHus sIBIsIETCS pa3padoTKa METOIIOB
MOHHUTOPHHIA JSHEPreTHYECKHX COCTABIAIOIIMX TEIUIOBOro ©OajnaHca ToOJed U  IOCEBOB
CEIIbCKOXO3SUCTBEHHBIX KYIbTYp. B OCHOBe pa3pabaThiBaeMbIX METOJOB JIKUT COTJIACOBAaHHOE
UCIIOJIb30BAHUE TAHHBIX TUCTAHIIMOHHOTO 30HIUPOBaHMs (KOCMUYECKHX CHUMKOB) U CIICIHATbHBIX
Ha3eMHbIX HaOmoneHuit Ha ocHoBe AMITAKa.

ABTOMaTU3MpPOBaHHas yCTaHOBKa ANsl U3MEpPeHUs ABYOKUCU a3oTa B
aTtMmocdepe

Bpyukosckuii 1.W. (Bruchkovsky2010@yandex);lemusn B.C.
Hayuonanvhwviil Hayuno-ucciedosamenbCkuil yeHmp monumoputnea ozonocgepwvr bI'Y, Kypuamosa 7,
(017) 212531 Munck, benapyco

Cpeau ONTHYECKUX METOAOB AMCTAHIIMOHHOIO MOHHTOPUHTA COCTOSIHHSI aTMOC(Ephl
HECOMHEHHBIM mpeumyinectBoM obiamaer meron MAX-DOAS (Multi Axis Differential Optical
Absorption Spectroscopy).On mo3BoasieT omnepatuBHO (B PEKHME pEaTbHOTO BPEMEHH)
BOCCTaHABJIMBATh MPOQUIb BEPTHKAIBHOTO paCHpeeiCHUs KOHLEHTPALUU Maloil Tra3oBoii
IpUMecH B TEYCHHE CBETOBOTO THS JUIA KaXIOW MATHMHUHYTHOW CEpUM M3MEPEHHH, YTO OYeHb
BO)XHO TPH HCCICIOBAaHUU (POTOXMMHUYECKHX IPOLECCOB, MPOUCXoiux B armoctepe. Kpome
TOTO, 3TOT METOJ MO3BOJISET NPOBOANUTH HM3MEPEHUS MPOCTPAHCTBEHHOTO pPACHPEACICHUS
KOHIICHTPALMI MaJbIX Ta30BBIX COCTABISIOMMX arMoc(epbl. J|BYOKHCh a30Ta SIBISETCS BaXKHOM
aTMoc(epHOH NMPUMECHI0, TaK KaK OHA YJ4acTBYeT B IMKJIAaX 00pa30BaHUS W pa3pylIeHus o30Ha. B
HACTOAIIECE BPEeMs 3HAYUTEILHOE BIMSHUE HA COCTaB aTMOC(EpHl H, CIEI0BATEIBFHO, HAa KIUMAT U
3I0POBBE HYEJOBEKAa OKA3bIBAIOT AHTPOIOTCHHBIE BBIOPOCHI OKHCIOB a30Ta, CBA3aHHBIC CO
CrOpaHHWEM OpraHW4YeCKOro TOIUMBA. JIBYOKHCh a30Ta SIBISICTCS OJHUM M3 CHIJIBHEUIINX
3arpsi3HUATENEH aTMochepsl.

st mpaktudeckoi peanusanuu Mmeroauku MAX-DOAS pazpaborana aBToMaTu3npoBaHHas
ycraHoBKa Ha 0Oaze mabopartopHoro cmnekrporpadga ORIEL MS257.B ycranoBke peann3zoBaHa
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CHUCTeMa BBOJa HM3Jy4YCHUS, MO3BOJSIONIAS PETHCTPUPOBATH CHEKTPHI PACCESTHHOTO COJHEYHOTO
CBETa I0J] pa3HBIMH yriamMud Bo3BbIIeHWs B auanazone 0-90°. VYcranoBka ympasmisercs
JTUCTAHIIMOHHO M MOXET padoTaTh B aBTOHOMHOM peXuMe. [|JIst 3alUThl OT BHEIIHUX BO3CHCTBHIA
Y TIOBBIIIEHHS] TOYHOCTH U3MEpPEHUH crieKTporpad moMemieH B TepMOCTa0MIIM3UPOBAHHBIN KOPITYC.

[IpoBeneH aHanmm3 MOTy4eHHBIX CIIeKTpoB B oOmactu 410-480HM c 1e/1bI0 BOCCTAaHOBIICHUS
npodusneil KOHIIEHTpAIMK JBYOKHCH a30Ta JiJisl Topoaa MuHCKa.

HazemHble namepeHus rnobanbHoro anbL6eg4o 3emnu nNo HabnwaeHuUaAM
nenenbHoro ceBeTa JlyHbl

Jlykua B.B.* (lukin@aari.nw.ri, Mepduases A.C.% Tyuxos B.BY, Xoxios B.H.?
YUpkmuneckuii u anmapxmuyeckuii nayuno-uccredosamensckuti uncmumym, yi. bepunza 38, 19939 anxm-
Ilemepbype, Poccus
2000 «TKC-onmuxa», Bupacesas nunus 12, 199034 anxkm-ITemep6ype, Poccus

AHTapKTHKa SBJISETCS OJHUM M3 Hauboyiee HHTEPECHBIX pallOHOB MJIs MCCIEIOBAHUMN
ro0aNbHOro anbbeno 3eMiiu Mo HaOJIOJCHUSIM TIETIEIbHOTO CBETa JIYHHOTO Jucka. [IpexpacHbie
XapaKTepUCTUKU  MpO3payHOCTH  arMmocdepbl, HeOoNblIas KOHLEHTpalus a’po3oyied U
IIPOJIOJIKUTEINIBHBIN [IEPUOJ, MOJSPHONM HOYM MO3BOJISIIOT OPraHU30BaTh Ha OJHOM U3 POCCUMCKUX
AHTApKTUYECKUX CTAaHUUHN CleNHaJIN3upPOBAHHbBIE HCCIIEOBaHUS B 3TOM HampaBieHuH. Mectom
NPOBEICHUSI  HUCCIEAOBaHM  Oblla  BhIOpaHa  pOCCHUMCKash  aHTApKTHYECKash  CTaHLHUSA
HoBomnazapesckas, Haxoasmascs B oazuce [Iupmaxepa Ha 3emie Koposnesst Mog.

IIporpaMma uccienoBaHMK 10 MOHMTOPHMHTY KiIMMaTa Ha craHiuu ' HoBosazapeBckas'
npenycMarpuBaiga MpOBEACHHE TEXHOJIOIMYECKUX HAOMIOEHUI U MOJIydeHUE IMpeaBapUTENbHbBIX
HKCHEPUMEHTAIBHBIX JJAHHBIX 00 ONTHYECKUX XapaKTePHCTUKAX IeneIbHOro cBeTa JIyHbI, a Takke
M3Y4YCHHE BO3MOYKHOM CBSI3U M3JIy4€HHUs Me30C(epHBIX 00JaKOB, MOJSPHBIX CHUSHUM M 30pEBBIX
SBJICHUN C KIIMMAaTHYECKUMU OCOOCHHOCTSMH B pa3nuHble (a3bl coMHeyHOro nukia. Habmonenus
MIPOBOIMIINCH ISl BBHIIOJHEHHUs pabOT B MHTEpecax MOANporpaMmsel «3yueHue U uccieqoBaHHe
Anrtapktuku» OLIT «MupoBoit okean».

Hcnonb3yemass [isi ONTHYECKUX HAONIOJEHUN B BUAMMOM JMalla3oHE ammnaparypa Oblia
IIOATOTOBJIEHA NP COBMECTHOM ydacTuu coTpyAHUKOB PAD m OO0 «TKC-onTuka» U BKIHOYAET
MozaepHu3upoBaHHbIi Teneckon A3T-7, cnekrpodotomerp CP 185u nndpossie pororpaduueckue
kamepsl Canon PS S51S1 Nikon D60. Kamepa Canon PS S51Sontuyeckn compspkeHa co
cnekrpodotomerpom CP 185u BMecTe ¢ HUM 00pa3yeT ammapaTypHBIH OJIOK, TpeTHa3HAYCHHBIN
U perucTpanuu  Bu3yanbHOW KapTuHbl (S5IS) umcciaenyemoro sBICHHST W OIpECICHUS
abcomoTHBIX 3HaueHui ux spkocteit (CP 185) B 2 uHTEerpaibHbIX W 4 Y3KHX CIEKTPaIbHBIX
yuyactkax B obnactu 350-650uM. Kamepa Nikon D606e3 00beKTHBa IITATHO yCTAHABIMBACTCS HA
teneckonn A3T-7 mns peructpanum u3zoOpakenuid JIyHbl B paznmuunble (a3bl dyHanmwd w IS
MOJTyYeHHUS JACTANbHBIX (OTOM300paKEHNUN TOHKOW CTPYKTYpPbl ME€30C(HEPHBIX 00JIaKOB, MOJIIPHBIX
CHUSSHMH W 30peBbIX sBieHui. OcHameHHas o0bekTHBOM Kamepa Nikon D60 aBToHOMHO
MCTOJB3YeTCsl ISl PErHCTpallii BHU3YaJIbHOW KapTHHBI BCEX HAOMIOJaeMbIX sBICHMN. Tenmeckor
A3T-7 pasmemen B acTtpoaoMe. Perucrpamus TeIeCKONUYECKUX, (HOTOMETPUUYECKUX U
dotorpaduueckux HAOTIOJCHUA OCYIIECTBISICTCS] JAMCTAHIIMOHHO C TJABHOTO KOMIIBIOTEPA,
pa3MeniaemMoro B oTaruiiBaeMoM mnomerieHud. dotorpaduueckas anmapaTypa U yHIpaBISIFOIIMMA
TEJIECKOMMUYECKUMH HAONIOICHUSIMU HETOYK, pacHoJOXEeHHbIE BHE O0OTpeBaeMbIX MOMEIICHUH,
pa3MenieHbl B CHEIHATbHO pa3padOTaHHBIX TEPMOCTAOMIM3UPOBAHHBIX OOKCax. YTpaBIISIONIMIA
HETOYK BMECTE C TJIaBHBIM KOMITBIOTEPOM OPTraHU30BAHBI B CETh.

B mepuon ¢ ampens 2010 mo ampens 2011r. Ha cranmmm "HoBomazapeBckas” moiydeH
OOIIMPHBIN SKCIIEPUMEHTABHBIN MaTepHai 10 HaOIIOACHUSM MOJSIPHBIX CUSTHUN, TYHHOTO CUSHUS U
MIENENTBHOTO CBETa, a Takke 30peBbiX siBneHnid. C Havama 2011roma BBITONHSIOTCS WCCIIETOBAHUS
OINTHYECKUX XapaKTEPUCTHK THEBHOTO HM3JIydeHHs aTMoc(epbl U €€ HOUYHOTO CBEUEHUs B JIYHHBIC
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Houu. lIpencraBieHsl pe3ynbTaTbl MIPEIBAPUTEIBHOIO AHAIW3a TOHKOW CTPYKTYPBI IOJISIPHBIX
CHUSIHUM, CTIEKTPAJIbHBIX HHAUKATPHUC U SIPKOCTEN aTMOC(EPHOTO U3TYUCHHS.

[TapannensHO ¢ 3KCIEPUMEHTAILHBIMUA Pa0OTaMH MPOBOJUTCS U TEOPETHYECKOE H3yUeHHE,
OCHOBHBIE YCWJIHMS B KOTOPOM HAampaBi€Hbl Ha METOAWYECKOE COMPOBOXKIEHHE SKCIIEPHUMEHTOB,
pa3paboTKy MPOrpaMMHOTO OOECTeUeHUs] JJIsi UX BBITIOJHEHUS W aHalN3a JKCIEPHUMEHTAIBHOTO
Matepuana. I[IpencraBieHbl HEKOTOpbIE pPe3yJbTaThl MpeABApUTENBHOrO aHanu3a (ororpaduii
nenenbHoro cBera Jlynel. Teopermueckue pacu€rsl OBUIM MCHOJIB30BAHBI JUIS  ONpENEIICHHS
reoMeTpuueckux GakTopoB M arMmocdepHoro BiausHUSA. OpurnHambHble (oTorpadum ObUTH
HCITOJIL30BAHbI JJId OIMMPCACIICHUA 3HAUCHU A I‘J'IO62U'IBHOFO aJIBGGI[O Semin.

B pesynbrare conocrtaBieHus spkocteil mopss KpuzncoB Ha CBETJIONW YacTH JIYHHOTO AWCKA U
Mopst Bna)kHOCTH Ha TEMHOM ero yacté ObUIO MOJYYEHO OPUEHTHUPOBOYHOE 3HAUCHHE TII00aTbHOTO

anpOeno obparenHon k JIyae vactu 3emiu. OHo coctaBmiio 0.34,9T10 GJIM3KO K 3HAUYEHUIO CPETHETO
anp0emo 0.32.

MpuémHuk Ha 4vactoTty 142 Ty AnA nepeaBMXHOro O30HOMETpa

Posanos C.b." (sergroz@sci.lebedev);Basropoamuii A.C.", Jlorsunenko C.B.%, Jykun A.H.%,

Conomonos C.B.}, IlItanox A.M.? (shtan@appl.sci-nnov. Yubonsmakos O.C.2
1®usuueckuit uncmumym um. I1.H. Jlebedesa PAH, Jlenunckuii np. 53, 11999WMocksa, Poccust
2Uncmumym npuxaaonou usuxu PAH, yn. Yavanosa 46, 603950H. Hoszopoo, Poccus

142 GHz receiver for transportable ozonometer

Rozanov S.B.(sergroz@sci.lebedev)izavgorodniy A.S, Logvinenko S.\, Lukin A.N2,

Solomonov S.\, Shtanyuk A.M (shtan@appl.sci-nnov.yuBol’'shakov O.S.
'P.N.Lebedev Physical Institute RAS (LPI), Lenirsky53, 119991 Moscow, Russia
?nstitute of Applied Physics RAS (IAP), Ulyanov 46, 603950 Nizhny Novgorod, Russia

O30HHBIN c0i aTMocdepsl HE TOJBKO 3allWINaeT >KW3Hb Ha 3eMjie OT TYOUTEIhbHOTO
ynbTpaduoneroporo wusznydeHus ConHIA, HO W 3HAYUTENBHO BIMSIET HAa KIUMAT I[UIAHETHI.
HazemHbIe M3MEpEeHHUs CIIEKTPOB TEIUIOBOTO M3JIyYCHHUS 030HA Ha MUJLTMMETPoBbIX (MM) BosHAX
MO3BOJISIIOT  ONpENeNiATh €ro BepTUKAIbHOE pacrpeneneHue B crpatochepe u  mezochepe
KPYTJIOCYTOYHO U MIPH Pa3IMYHBIX MOTOAHBIX yCiI0BUAX (00ga4HOCTE, TyMaH, cHeromnan). B ®MAH
coBmectHo ¢ UII® PAH, CIIOI'TIY, HUUIIII u npyrumu opraHu3aiusMu pa3paboTaH HOBBIN
MEPEeIBUYKHOM O030HOMETP C YJIYYIICHHBIMH XapaKTEepPUCTUKAMM Ui HA3eMHBIX H3MEpEeHHM
BEPTUKAJIBHOTO pacrpeeicHuss aTMOCHEpHOro 030Ha Ha BbicoTax 12-75km (Houbio 10 95KM),
MEePCIIEKTUBHBIA ISl MCIIOJIb30BAHMSI B CETH CTAaHIIMH MOHHTOpPWHTA cocTaBa armocdepsl. B
JIOKJIaJIe PACCMOTPEHBI YCTPOMCTBO M OCHOBHBIE XapaKTepUCTUKU MPUEMHHKA Ha yacToTy 1421 T 1,
BXOJIAIIETO B COCTaB O30HOMETPA.

O30HOMETp PpEruCTpUPYET CIEKTPaIbHYIO JUHUIO aTMOC(EpHOro 030HA C ILEHTPAIbHOMN
yactoTol 142.175[T1 (mmHa BonHbl 2.1MM) B monoce okono 0.5TTm. I[IpuéMHuK BKiIOYaeT B
cebs onrtmueckuit 6ok m CBY 6mok. OnTtuveckuit 010k oOecrieuynBaeT BBHIOOp yriia MecTa
HAONIOIEHNH, MOIYIALNI0 BXOAHOrO curHama ¢ yactoroil 301, perymupoBKYy sIpKOCTHOM
temrepatypsl omopHoro u3nydatens or 100K go 295K, kanmubGpoBky npuéMHHKA, QUIBTPAITUIO
BXOJIHOI'O CHUTHaja B 3€PKAJIBHOM MOJOCE MpUEMA, 3alOJIHEHUE 3€PKAJIbHOM MOJIOCHI XOJIOIHBIM
U3JTy4EeHUEM, MOYJISALHUIO AJTUHBI IYTH JIyda JUJIs UCKITIOYEHUS BIUSHUS CTOSYUX BOJIH BO BXOJITHOM
TpaKkTe, BBOJ B CMECHUTENIb MOIIHOCTH rerepoanHa ¢ yactotoir 138.4ITm, ¢unbrparmio nrymos
reTepoJMHa B CUTHAIBHOM W 3€PKaJIbHOM MOJIOCAaX M MpeoOpa3oBaHWE CHTHAJA B IMOJIOCY MEPBOM
npomexxyrounoir wactorel ([TU1l) 3.5...4ITu. Cmecurtenb BBINOIHEH HA IUIAHAPHOM JHOJE
IoTTKH, a TeTepOIMHOM SBIIIETCS TeHEepaTop Ha quojie ['aHHa ¢ IByMS yIBOUTENSIMU YacTOTHI.

CBY 0710k npuémHuka obecrieunBaeT npeodpa3oBanue curHana u3 nosnocsl [T4Y1 B mosocs
aKyCTOONTHYECKOTO M (UIBTPOBOTO aHAJIM3aTOPOB CIIEKTPa, BXOISAIIUX B COCTaB 030HOMETpA,
CTaOMIN3alMI0 YacCTOT BCEX TeTepOAMHOB ¢ momomipio cucteM DAITY, u3mepenue cpenHei
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SAPKOCTHOM TeMIlepaTypsl HeOa B TOJjoce MpuéMa U PErylMpOBKY YPOBHEH CHUTHANOB, UAYIIHUX K
aHaJIN3aToOpaM CIIEKTpa.

VYnpapieHne NpuéMHUKOM BO3MOYKHO KaK OT KOMIIBIOTEPA C MCIIOJIb30BAHUEM CIEIMAJIbHBIX
IIPOrpamMM, OPraHU3YIOIIMUX BBINOJIHEHHE 030HOMETPOM LIMKIIOB «KaJTMOpOBKa-HAOIIOACHUE», TaK U
B PYYHOM PEXHME.

B momoce wacror 129.2-142.8I'Tu Obuta m3MmepeHa dacToTHas xapakrepuctuka (UX)
BXOJHOTO Tpakta mnpuémHuka. @dopma mnomydyeHHo UX okaszamach Onm3ka K pacuéTHOM,
ompeesieMOil MPOU3BEICHUEM ABYX CHHYCOU ¢ TieproaaMu okoyio 15u 7.71 T, onuckiBaronmx
napuuanbaele YX omHOmosocHoro (uibTpa W AMIUIeKcepa. MakCUMyMbl HPOITYCKaHHS 3THX
CHHYCOHUJI COBMEIICHBI Ha cuUrHaiabHOM wactore 142.2ITn. I'myOmHa monmaBieHUs BXOJIHOTO
curHaszia Ha 3epkanbHOM wacrtore 134.6ITu mocturaer 34 ab. OueHeHHOe 3HAYEHHE MOTEPH
MOIITHOCTH CHUTHaJa BO BXOJHOM TpakTe nmpuémuanka cocrasisier 0.8 + 0.51b.

JluarpamMma HanpaBJICHHOCTH aHTEHHBI MPUEMHMKA, H3MepeHHas Ha yactote 142.21 T B E-
u H-mnockocTsx Ui Jdyda, HampaBIEHHONO B TOPU30HT, OKa3ajach OJIM3Ka K pacdy€THOU
OCECUMMETPHUYHON TaycCOBOM auarpamMme 10 ypoBHs npumepHo — 17 1b, 6e3 GOKOBBIX JIEIECTKOB
1o ypoHs — 30 1b . [llupuHa auarpamMmbl HalIpaBIEHHOCTH 1O ypoBHIO — 3 1b cocTasnseT 1.5,

W3mepeHust m1yMOBOW TeMIIEpPAaTypbl NIPUEMHHKA BBITOJHINCH CTAaHAAPTHBIM METOJIOM II0
TEIUIOMY M XOJIOAHOMY YEPHOTEJIbHBIM H3Iy4aTensM. OAHOIOJIOCHAs IIymMOBas TeMIleparypa
npuéMHuka, ycpennénnas mo mosioce [IY1, cocraBmma 1200K ¢ xomomHo#t Harpy3koil B
3epKaJIbHOM TOJIOCe, a OJHOMOJIOCHBIE MOTEPU NMPeoOpa3oBaHMUA CMECUTENs — okoio 6ab. Otu
pE3yJIbTaThl HAXOAATCSI HA YPOBHE JYUIIMX MU3BECTHBIX JAHHBIX JUISI HEOXJIAKIAAEMbBIX TPUEMHHUKOB
2-MWUIMMETPOBOTO AUANa3oHa co cMecuTensIMU Ha quojax HlorTku.

Pa6ora momaep:xana IIporpammamu ODH PAH «[Ipobaemsl pamnodusuku» u «PaanodaeKTpOHHbIC

METObI B CCIIC0BaHUH MIPUPOIHOI CpelIbl U YeloBeKa», a Takke Poccuiickum poHI0M (yHIaMEHTAIbHBIX
uccienoBanuii (rpant Ne 10-02-05004).

OuHamuKka napameTpoB, XapaKTepu3yrLWMUX COCTOAHWE BO3AYLIHOW cpeAbl
r. MockBbl no aaHHbIMm MO MI'Y

Epemuna U.JI. (meteo@rambler.jul"opdapenko E.B.
Mocxkosckuii cocyoapcmeennbiii ynueepcumem um. M.B.Jlomonocosa, ceoep. pax-m, Bopoovéewi I'opwvr, 119992
Mocxkea, Poccusa

Dynamics of parameters describing air quality in Moscow according to
MO MSU database

Eremina I.D., Gorbarenko E.V.
Lomonosov Moscow State University, Moscow, Russia

KpynHblif NpOMBIIUIEHHBIH TOpoJ ¢ OONBIIMM KOJHMYECTBOM Ta30BBIX M adpO30JbHBIX
MCTOYHUKOB 3arpsi3HEHNs TpaHCHOPMHUPYET IPOXOIAIIYIO HaJ HUM BO3AYIIHYIO Maccy, U3MEHSS ee
XMMHYECKUM COCTaB M ONTHUYECKHE CBOWCTBA. MOHUTOPHHI MAapaMeTPOB, XapaKTEPHU3YIOIIMX
COCTOSIHUE BO3JYLIHOM Cpenbl, SIBISETCS OJHOW M3 OCHOBHBIX 3aJlad B PEIICHUH IMPOOJIEMBI
3arpsi3HEHUs! TOPOIOB.

K nacrosiemy Bpemenu B Meteoposorudeckoi oocepatopun MI'Y (MO MI'Y) cnoxuics
LEJTBIA KOMIUIEKC HAOMIOACHUH 32 COCTOSTHUEM BO3IYIIIHOW CPEIbl, OCYIIECTBIISIEMbBINH HECKOIbKIMHU
opranuzamsivi. C 1955r. B MO MI'Y Beaytcs HaOmroAeHUs 3a MPUXOA0M HPSIMOM COTHEUHOU
paauanuu. Ha ocHOBe 3TUX M3MepeHUi ONpeAeNsioTCs OCHOBHBIE XapaKTEPUCTUKU MPO3PAYHOCTH
aTMOC(ephl: MHTErpaIbHBIA KO3((UIIMEHT MPO3payHOCTH W a’3PO30JIbHASL ONTHUYECKas TOJIIMHA
armoctepsl (AOT) st 3¢ dekTHBHOI JUTMHBI BOJIHBI COIHEYHOTO criekTpa Ag = 550HM. B 1980r.

B MO MI'Y O0puia co3zmaHa XuMUYECKasl J1abopaTopusi ISl M3YYCHHs] XHUMHYECKOTO COCTaBa
atMocepHbix ocaakoB. B 1999r. MO MI'Y Obina BKJIIOYEHA B CETh aBTOMATHUECKUX ITOCTOB
KayecTBa aTMOC(EpHOro Bo3ayxa «MOCIKOMOHUTOPUHIA», YTO MO3BOJIMIIO OLIEHUTH COCTOSHHUE
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Bo3ayIHOM cpeasl MO MI'Y otHocuTensHO Apyrux paioHoB ropona. C 1 ¢espans 2002r. na
tepputopun MO MI'Y Hawama paborarh cTaHIMs HAOMIOJEHWNW cocTaBa aTMocdepsl
I'eorpaduueckoro akynsrera MI'Y umenn M.B. JloMoHOcOBa M YupexaeHHs akaJeMHH HayK
HNucturyT dpusuku armochepst umeHun A.M.O06yxoBa.

PesynpTaThl nccieg0BaHUIl MO0 BCeMY KOMIUIEKCY HAOJIIOACHUHN 3a COCTOSHUEM BO3AYIIHOM
cpenbl mokas3anu, uyto u3Mmepsembiec B MO MI'Y mapameTpsl 3arps3HeHuss aTMOC(HEphl OTPaaroT
o01Ire 3aKOHOMEPHOCTH U3MEHEHHUI COCTOSTHUS BO3yITHOTO OacceriHa MockBbI. Tak Kak CTaHIUs
HaxOJUTCS B “UUCTOM” IOTO-3aMagHOM pailoHe MOCKBBI, B 3HAUUTEIIBHOM YAQICHHH OT KPYITHBIX
IIPOMBIIIJIEHHBIX NPeAnpuATUi cToauisl, AanHble MO MI'Y o kauecTBe Bo3ayxa MOTYT CIIYKMTb
TOPOJACKUM (DOHOM JJIsS HCCIIEOBAHUM AKOJIOTHYECKON 00CTAaHOBKH B Pa3HbIX pailoHaX MOCKBBI.

AHanmM3 BpeMEHHBIX PSJI0B a3pO30JIbHON ONTUYECKON TOIIMHBI atMocdepst (1955-2009rr.)
U XHMHYECKOro cocrtaBa ocankoB (1980-2009rr.) mokaszanm HajdWddue HECKOJIBKHX IEPHOIOB
OUMILEHUS M 3arpsA3HEHUs BO3AYLIHOW cpefapl ropofa. OTH IEPUOJbl ONPENEISIOTCA Kak
€CTECTBEHHBIMHM  TIporieccaMu  (BYJIKAHMYCCKHE HW3BEP)KEHMsI, JICCHBIC TOXaphl), TaK U
aHTPONOTEeHHBIMU (paKTOpaMH, CBSI3aHHBIMH C U3MEHEHHEM MPOMBIIIEHHOW Harpy3ku B ropoze. B
nporecce OYMINEHUs] aTMOC(ephbl OT a’dpo30yiel BakHas POJib NMPUHAUIEKUT ocankam. Ilpormecc
BBIMBIBAHUSI OIPENETSAETCS] COBOKYMHOCTHIO (DaKTOPOB: KOJUYECTBOM, HPOAOKUTEIBHOCTHIO U
WHTEHCUBHOCTBIO OCAJKOB, XapaKTepOM WX BbBIMAJACHHUS. B OOINbINeil CTENeHW BBHIMBIBAIOIICE
JNEUCTBUE 0K ONPENEISET MPOIOJKUTEIBHOCTh OCAIKOB.

C nauvanom paborst B MO MI'Y cranium HaOMIOJeHHS cocTaBa arMocdepsl MOsSBUIIACH
BO3MOXXHOCTh IPOAHAIM3UPOBATh 3arpsi3HEHUE U OYHUIIEHHE aTMOcepbl NpPH COBMECTHOM
MHTEpPIIpETAMM NIOKAa3aTeJIeld ra30BOro cOCTaBa BO3JyXa, XMMUYECKOro cocraBa ocaakoB u AOT
atMocdepsl B nepuoa ¢ 2002 mo 2006rr. M OTAEIBRHO BO BpPEMsl BIHMSHUS IBIMHOW MIJIBI OT
TOp(GSAHBIX U JIeCHBIX MOkapoB B [ToamockoBbe (Mroib—ceHTIOph 2002r.). CBsA3b MEXIy T'a30BbIM
COCTaBOM BO3/lyXa M XMMHYECKHM COCTaBOM OCAJKOB B TOPOJCKOI arMocdepe, Koraa MCTOYHUK
3arpsi3HEHUs] TOCTOSIHEH (MPEeKAe BCEro, aBTOTPAHCIOPT) HE OOHapykuBaercs. B mepuombl
3HAYUTEIBHOTO 3arpsi3HCHUST aTMOC(epbl (B MEPHOMI IBIMHON MIJIBI) POJIb OCAJKOB B OYHIICHUH
aTMoc(ephl CYIIECTBEHHO YBEITUUYNBACTCS.

ABTopsl BeIpaxkatoT OmarogapHocTh P.A. Illymckomy u U.b. bennkoBy 3a obecrnieyenne n3MepeHUid
ABTOMATHU3UPOBAHHBIM KOMIUICKCOM ammapaTypbl Ha CTaHIMH HAOMIOMEHWH cocTaBa aTMOoCQepbl
l'eorpaduueckoro ¢axynasreta MI'Y umenu M.B.JlomoHocoBa 1 YupexneHus akaneMun Hayk MHCTUTYT
¢uzuku armocdepsl umern A.M.O0yxoBa.

N3mepeHns KOHUEHTpauuu npuseMHoro o3oHa B OOHMHCKe 3a nepuopg
2004-2010 rr.

Munexun JI.LU. (LM@feerc.obninsk.ong Apedner B.H., Kamun @.B., Munexun B.JI.,

Tepe6 H.B., Ymouek JI.b.
HIIO «Taiighyn», yn. Ilo6edwvr 4, 24903806nunck, Poccusi

Ha cranumm MmonuTopunHra armocgepbl «OOHHHCK», pacHojoXeHHOH Ha EBpomelickoii
tepputopun Poccun B 105km k toro-zanaay or Mockssl (55.1° c.ir., 36.6 B.1.) ¢ ssaBaps 2004r.
mo jgekadbps 2010r. 6puto momydeno cBbime 40Thic. cpennedacoBbix koHueHTparwii Oz (KITO,
Mkr/m®) B mpmsemHOM Bozmyxe. Jo ampens 2010r. komuenTpammu mpusemuoro osona (KITO)
HU3MEPSUTUCh  XEMUIIOMHHECHCHTHBIM aHanmu3aTtopom 3.0411 u 3.02 II-A(OIITOK), a 3arem
ontuueckuM ananuzaropom Model 49i (Thermo).

[loBenenue mnpuzemMHoro o3zoHa B OOHUMHCKE HMMEET 4YepThl, XapakTepHble ISl T.H.
«y[aNEHHBIX» U «CEJIbCKUX>» CTAHIIMM U JUIsl METranoincoB. Tak, B TOJOBOM X0/I€ CPEAHECYTOUYHBIX
3HaueHuit KI1O xoporo 3aMeTHBI /1Ba CE30HHBIX MaKCMMyMa — B MapTe—aIllpelie, YTO XapaKTepHO
JUIS YAAJIEHHBIX CTAHIIMHA M HMIOJIE—ABTYCTE, UYTO XAPAKTEPHO YIS <«CEIbCKUX» CTaHUMU. JleTHuii
MakcuMyM mpeBblmaer BeceHHu. Cytounbiii xon KIIO umMeer MUHMMYM B pacCBETHBIC Yachl U
JTHEBHOM MakcuMyM. BecHOW M J€TOM XOpOIIO 3aMETE€H HOYHOW MAaKCUMYM, XapaKTEepPHBIA Jid
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MeramnoiucoB. JIeTOM OH MeHee 3aMeTeH, MPOSBISSACH B BUJE Mepernda KPUBOM CyTOYHOTO XO0ja
KIIO.

[Ipu ananmuse pe3ynbTaTOB M3MEPEHUUN HCIOIB30BaHBI JaHHBIE O TEMIIEpPAaType, NaBJICHHH,
BJIQ)KHOCTH, CKOPOCTH M HAaIpaBJIEHUHU BETPa, perucTpupyemMbie Ha pa3HbIX ypoBHiIX 300meTpoBoii
BricoTHO# Meteoposoruueckoit Mautel (BMM). Haunbonee TecHas cBsi3p HaiineHa mexay KIIO u
MPU3EMHONM TEMIepaTypor, KoTopas IS HIOJs—aBrycra ydmthiBaeT okoso 50 % cymmapHoit
mucnepcun. 3aucumocTts KIIO oT a3umyTa CKOpOCTH BETpa B HIOJIE—ABIYCTE€ OTBETCTBEHHA 3a 15—
20 % cymmapnoii qucniepcuu. B 2004—2009r. ona nMena ciiabblii MUHUMYM TIPH FOXKHBIX BETpax
(ma Bcex ypoBHsix BMM), onnako B 2010r. asumyranbhas 3aBucumoctb KIIO Obuta mHOW. OHa
MMela MakKCUMYM IIPHU CEBEPO-BOCTOYHBIX—BOCTOUYHBIX BETPax, ¢ KOTOPbIMH B OOHMHCK MOCTyHal
3arpsiI3HEHHBIA BO3yX TOPSIIUX TOPPIHIKOB 1 MUHUMYM IIPH IOT0-3aMaJHbIX—3aMaIHbIX BETpax.

Wzmepenus B urone—asrycre 2004—2009r. Ha Bcex ypoBHsx u usmeperus 2010r. na yposne
8 M He obHapyx)uBaroT 3aBucuMocTH KIIO ot Moayins ckopocTu BeTpa, HO Ha ypoBHsIX 121u 301m
B 2010r. Takas 3aBHCHMOCTb MOsIBJIsseTCS (OTpUIATEIbHAsI) C TOJCH YYUTHIBAEMOW CyMMapHOU
mucniepcuu 11 %wu 14 %, cooTBETCTBEHHO. 3aBUCUMOCTh OT a0COJIFOTHOW BIIAKHOCTH JJISI UIOJISI—
aBrycTa cadoIoNoXKuTeNbHast U yuuTsiBaeT 15 %cymmapnoii nucnepcun B 2004-2009t. u 7 % —
B 2010r. Cpeanecyrounoe 3Hauenue KIIO 3a 2004-2009r. cocraBuino 25.4 mxr/mM3 mpu
KodhduUlleHTe BapUaluu 12.1mxr/mM°. JTns 2010r. stu 3madenns cocraBuwin 49.5mkr/m® u
25.1mxr/M°  cooTBeTcTBEHHO. UHCIO nueit, korma cpeanecyrodHoe KIIO mpesbrmano TTK
(30 mxr/™m°) cocraBuno 35 % u 72 % ot obuwero uncia HabmoxeHuit B 2004—2009r. u 2010r.
cooTBercTBeHHO. Cpennedacosbie 3uauenus KITO npessicrn ITIK (120Mkr/v’) B 9 ciaydasx u3
379008 2004—-2009r.) u B 258cnyuasx u3 84338 2010r.

[Mopor, mpu kotopom aupektuBa 2002/3EC npennuceiBaeT MHGOPMUpPOBAHHE HACEICHHUS
(180mkr/™m® st cpenredacosoii KI10) B 2004—2009r. He Gbut peBbliieH Hi pa3y, B 2010r. 611
npeBsiied 12 pa3, u3 Hux 10 cmyyaeB mpUIUIMCH HA HAYAIO aBrycTa — MEPUOJ CaMOW CHUIBLHOM
3anpIiMiieHHOCTH OOHMHCKA BO3AYIIHBIMH Maccamu ¢ ropsimux TopdsHukos. [lopor TpeBoru
(240Mmkr/m® st cpenredacosoit KIIO B Teuenun Tpex 4acos moapsin) 3a mepuox 2004-201Qr. He
OBLIT TIPEBBIIICH HU Pa3y.

PaboTa BBIMTOJIHEHA MPH YaCTHUHOMN PuHaHCOBOM Toaaepxkke PODU (mpoekxt 10-05-00356).

O6 onTMManbHbIX YCNOBUAX ANA NPAMOro onpeaenieHNA paguauMoHHOro
npuToKa Tensna B aTtmocdepe

Emncees A.A. (oznet@peterlink.fu

Tasnas ceogpusuueckas obcepsamopus um. A.H. Boeiikosa, 18868oc. Boeiikoso, Beesonosicckutl p-1
Jlenunepaockoii ooaacmu, Poccus

B pabote paccmoTpeHsl ycioBus B atMocdepe, MO3BOJISIONUE MTPOBOAUTh C MUHUMAIbHON
MOTPEIIHOCThI0  M3MEPCHHS  JUIMHHOBOJIHOBOTO — pajuanuoHHoro mnputoka Ttemia  (PIIT)
MOCPEACTBOM paHee OMMUCAHHOIO ONTHKO-aKyCTHYECKOro mpueMmHuka [1]. DTo — Takue ycioBHsI
MPU3EMHOT0 cJiosg atMmocdepbl, mpu KoTopsix 3HaueHue PIIT ompenensiercss cneKTpalbHBIMU
MHTEpBaJIaMU CHJIBHOTO TOTJIONICHMS], T.€. TEIJIOOOMEHOM C OJU3IeKaUMMH CIOSMH BO3AyXa.
NHpukaTopoM TakuX YCIOBUN MOXHO CUMTATh BEJIMYUHY BEPTUKAIBHOIO TPAJUEHTa TEMIIEPATypPhI
Ha ypoBHe u3Mmepenuii PIIT, mpeBocxonsimiero paBHOBecHbIN TpaaueHT Oosee yem B 10-50 pas.
CorylacHO ApXHMBY TEIUIO0ATaHCOBBIX HAONIOJCHUI Takue YCIOBUS (CBepXaanadaTHUeCKHe WM
WHBEPCHOHHBIC) MPeo0IaaloT B MPU3EMHOM CJIO€, YTO MO3BOJISET MPOBOJMTH 31€Ch M3MEPCHHS
PIIT na TeppuTOpHM I0KHBIX M YMEPEHHBIX HIMPOT B JIF0OOE BpeMs Toja u cyTok. [lpu Hammuum

PaBHOBECHOT'O TPaIMEHTa TEMIIEPaTyphbl OOBIYHO BEIMYUHA TPUTOKOB MPEHEOPEKUMO Maa.
1. Enucees A.A., B.W. [Ipusanos, H.H.IlapamonoBa, 3.M. YTiHa. DkciepiMEHTaIbHOE HCCIICI0BAHUC
MPUTOKOB TEILIa B IPU3EMHOM citoe atmochepsl. M36. PAH, ®AO, 2002,38, 5, 649-657.
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M3MeHUYMBOCTb YPOBHA Npuxoasiwen COSIHeYHOW ynbTpaduoneToBon
pagvwaumun B KuwmnHese, MongoBa

AxymunuH A.A. (akulinin@phys.asm.mdCwmeikos B.I1.
Hucmumym npuxnaonou guzuku AH Monooguet, yn. Akademueti 5, M/[-2028,Kuwunes, Monoosa

W3mepenuss  mpuxofsmieii  conmHeyHoi — ynbrpadmosieroBoir  (Y®) pagmanmu  Ha
TOPU3OHTAIBHYIO TOBEPXHOCTh NpOBOAMIMCH, B KwummHeBe Ha 0a3e Ha3eMHOH CTaHIMU B
Nucturyre npuxnagnon ¢usukun AH Mongosel. CTaHmms pacriono)keHa B TOPOJICKON depTe
KummneBa u HaxoguTcs B peKUMeE HempepbIBHON pa®oThl, HaumHas ¢ okTs0ps 2003 rona. B ee
COCTaB BXOJSAT CTalllOHApHAsi U aBTOMAaTHUYECKasl COJTHEUHO-CIeaqas naaThopMbl A U3MEPEHUs
r7100aIbHOM KOMITOHEHTBI M, COOTBETCTBEHHO, PacCcesHHOW KOMIOHEHTHI. [Imardopmbl ocHameHb!
JaTYNKaMM, U3 KOTOPBIX 3 IIMPOKOIOJIOCHBIE JAaTYMKU COJMHEYHOW Y@ paauanuu B AMAana3oHax
UV-B (280-315um) u UV-A (315-400um). Tun matumkoB: UV-S-B-C u UV-S-A-C (Kipp &
Zonen), cootBeTcTBeHHO. OcTanbHble 6 MaTYMKOB MCHONB3YIOTCS Ui M3MEPEHHUS COJHEYHON
(280-3000uM) u armoctepHoit pamuanuu (4.2-42mvkm). Psn HenpepbhIBHBIX  HAOJIOICHUN
BKItoyaeT um3MmepeHust 3a nepuon 2004-2010rr. (mosHbie Toma). B maHHOM ucciaenoBaHUU
NPE/ICTaBIICHbI CTATUCTHYECKUE OI[CHKH BKIa0B Y® pajuaiiu OTHOCUTEIbHO cyMMbl Q_uvbamis
KOMOMHHMPOBaHHOTO crekTpaibHoro uHTepBana UV-BA (280-400HM) W OTHOCHTEIBHO
CyMMapHO# COTHEYHOHU panuaruu Q.

s YO paguianiu OTHOMICHHS MeCSYHBIX cymMMm auddysuoit D_uvh cymmapuoit Q _uvbwu
Q_uve (3puTeManbHOIi) paauMalu K MecsiyHOM cymme Q_uvba ycpenneHHble 3a mcciiemyeMsblid
MIEPUOJ], PAaBHBI:

<D _uvbhQ_uvba=1.2 %, Q_uvidQ_uvba=1.6 %u <Q uvéQ uvbz=0.21 %.

Jlns UVB muama3ona ycpeIHeHHBIC 3HAYEHUST OTHOIIECHHH MecsuHbIX cymm <D_uvbhQ_uvb>
u <Q_uvéQ_uvlr, ommceBaromux nomo aud@Gy3HOH W CyMMapHOW 3pUTEMalbHON paauanuu
oTHOocuTenbHO cymMmapHoit UVB pamuanuu paBabl ~ 77 %wu ~ 14 %,cO00TBETCTBEHHO.

Craenyer OTMETHUTD, UTO Ul CAMUX OTHOLICHUH XapaKTePHO HAJMYKE CE30HHBIX U3MEHEHUH ¢
MaKCHMaJbHBIMU 3HAUYEHUSIMU B JIETHUN MEPHOJ 1 MUHUMAaJIbHBIMU 3HAUYEHUSIMU B 3UMHUN NIEPUOJ,
Tak, Hampumep, otHomenue Q_UvblQ_uvbawusmensercs or ~ 0.7 % § suBape) mo ~2.4% ¢
uroue). CpeHue 3HaueHNUs TO0BBIX CyMM B Y ofJactu criektpa pasHb! (B MIMA):

<Q uvbkr =711, Q uve =0.913, ® uvb> =5.34, Q uver = 372.7

3HayeHUs] OTHOIIEHUN MECSYHBIX CyMM Y@ H3IydeHUs K MECSYHBIM CyMMaM CYMMapHOU
coyHeuHOU paauaimu Q, yCpeIHEHHbIE 3a HCCIIeAYyeMblil Iepro, paBHbI (B %0):

<Q _uveQ>=0.02, Q uvhdQ>=0.13u <Q uva/@® =8.5.

3Ha4yeHHe TOJOBOM CyMMBI CyMMapHOH CONHEYHOH paguannu <Q> Ha TOPU3OHTAIBHYIO
MOBEPXHOCTh, YCPEAHEHHOE 32 EPUO HETIPEPHIBHBIX HAOIIOIEHUH A1l ACMCTBUTEIbHBIX YCIOBUIA,
paBHO <Q> = 4670.8V[Ix/m>.

bonee moapoGHas mHOpMaIUs O HA3eMHOW CTaHIIMU, 00 KCIOJIB3yeMOM OOOpPYIOBaHUH,
U3MEPEHHSIX U pe3yiIbTaTax HaOIoIeHHI IPUBEICHA Ha caiiTe rpynmsl http://arg.phys.asm.md

Variability of levels of incoming solar ultra  violet radiation in Kishinev,
Moldova

Aculinin A.A. (akulinin@phys.asm.mdSmicov V.P.
Institute of Applied Physics, Academy of ScienEdsoddova (ASM), Str Academiei 5, Kishinev, MD-2028
Moldova

Measurements of incoming solar ultraviolet (UV)iedihn onto the horizontal surface were
performed in Kishinev on the basis of a ground-Oastation at the Institute of Applied Physics,
ASM. The station is located in the city environmehtishinev and it is in continuous operation
since October 2003. Radiometric complex as a keyeht of the station consists of fixed platform
and automatic sun-tracking unit (as rotating platip for measuring global and, consequently,
scattered and direct components of solar radiaRtatforms were equipped with the set of sensors,
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3 of which are the broadband sensors of solar Wation in the range of UV-B (global and
diffuse) and UV-A (global). Type of sensors fronpldi& Zonen are UV-S-B-C (2815 nm) and
UV-S-A-C (315-400 nm), respectively. The other 6ns®ws are used to measure solar
(280-3000 nm) and atmospheric (442 um) radiation. A series of continuous observations
include measurements in the course of the perioioh 2004 to 2010 (full year only). This study
presents statistical estimates of the contributiointlV radiation relatively to the amount of UV
radiation Q_uvbafor the combined spectral range UV-BA (2800 nm) and to the total solar
radiationQ. Monthly and yearly sums for all respective comgrats of solar radiation are used in
examination.

For UV radiation, ratios of the monthly sums offage UVBD_uvh total UVB Q_uvband
total erythemalQ uveradiation to the monthly su®@ uvba averaged over period of observations
are equal to:

<D uvbhQ_ uvba=1.2 %, Q uvidQ_ uvba=1.6 %u <Q uvéQ uvba=0.21 %.

For UVB radiation, average values of the relatiohthe monthly sums® _uvbdQ_uvlk> and
<Q_uveéQ uvbke, describing the proportion of diffuse radiatiomdatotal erythemal UV radiation
relative to the total amount of UVB radiation agpial to ~ 77 % and to ~ 14 %, respectively.

It should be noted that the relations themselvescharacterized by seasonal changes with
maximum values observed in summer and minimum sgalue winter. For example, ratio
Q_uv?Q_uvbavaries from ~ 0.7 % (in January) to ~ 2.4 % (ityJluAverage values of yearly
MJ/n):

<Q uvlkr=7.11, Q uve =0.913, ® uvb> =5.34, Q uvar = 372.7

Values of ratios of the monthly sums of UV radiatito the monthly sums of total solar
radiation Q, averaged over period of observatiogr, a

<Q _uveQ>=0.02, Q uvbdQ>=0.13u <Q _uva/@» =8.5.

Value of the annual sum of total solar radiati@@><on a horizontal surface, averaged over a
period of continuous observations for the actualditions, is equal to @ = 4670.8 MJ/rh More
information about the ground station, equipmentclvhs used at the station, measurements and
results of observations are presented at the gibettp://arg.phys.asm.md.

YBenu4yeHue KUCNMOTHOCTU aTMocdepHbIX OCaAKOB 3a nocrnegHue roAbl
(no HaGbnwaeHuam MO MIY)

Epemuna H.J[. (meteo@rambler.ju
Mockosckuil 2ocyoapcmeennbiil ynusepcumem um. M.B. Jlomonocosa, 2eoep. ¢ak., Jlenurnckue 2oper, 119991
Mocxkea, Poccus

Increase of atmospheric precipitation acidity in recent years (according to
MO MSU observations)

Eremina I.D. (meteo@rambler)ru
Lomonosov Moscow State University, Moscow, Russia

B Mereoponoruueckoii oocepsaropuu MI'Y (MO MI'Y) u3mepeHus: KUCIIOTHOCTH OCaIKOB
npoBoaarcs ¢ 1980r., monHbIM aHamu3 MOHHOTO cocTtaBa — ¢ 1982r. M3ydyeHue XMMHYECKOTO
COCTaBa aTMOC(EPHBIX OCAJKOB OCHOBAaHO Ha 0TOOpe eqMHMYHBIX Npo0. Habmonenus npoBoasTes
KPYIIIOCYTOYHO. B Kaxmol mpo0e MoK U CHera onpeersieTcs CoiepKaHue aHHOHOB: CyIb(haToB
(SO, rumpokapGonaros (HCOs), xinopumos (Cl), murpatos (NOs) 1 kartnoHoB: Kanbsmus (Ca’),
maruus (Mg?"), marpus (Na"), kamus (K*) u ammonns (NH,"). KuciotHocTs mpo6 onpeessor 1o
nokasarento pH.

B nauvane nammx Habmogenuit B 80-90X romax cpemHssi KHCIOTHOCTh OCAJIKOB COCTAaBIIsLIA
4.86pH, Oonpmias yacte npoO mokaed umena 3HaueHue pH B mHTepBane ot 4 10 6 (cpennee
muorojernee 4.77pH), a cuera — ot 6 1o 8 (cpeanee 5.54pH). «Kucnbie ocagku» (umerorrre pH
< 5.0) coctaBnsuin B cpefHeM OKojo 25 % BcexX BBIMANAIOIIUX B TOAY OCAIKOB. MaKCHMMalbHOE
komuectBo (40.3 %)uadmoganock B 1987r. Oxnako ¢ 1999m0 2004r. KOJHYECTBO KHUCIOTHBIX
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OCAJIKOB PE3KO YMEHBIIWIOCH, A0 2—7 mpod B rox, a B 2002r. He ObUIO HM OJHOM MPOOBI C
pH < 5.0!'Hauunas ¢ 2005r. KucI0THBIC OCAKH BHOBb BBIMAIAIOT B 3HAYUTEILHOM KOJUYECTBE, U
ux Ao yBenuuuBaercs rog ot roxa. B 2009 u 2010rr. TpeThst 4acTh BceX MpPoO OCAaKOB MMeIa
pH < 5.0.1Tpudem, eciii paHee KUCIIbIC OCAJIKHU BBIMAIATH MPEUMYIIECTBEHHO B TEILIBIA IEPHOJ, TO
B MIOCIICHIE TOJIbI HEPEAKO U CHEXKHBIE MPOOBI HMEIOT KUCIIYIO PEaKIIHIO.

[Ipon3onumn HEKOTOphle HM3MCHCHHMSI M B HWOHHOM COCTaBe OCaJKOB. HWHTErpaibHBIM
MOKa3aTejaeM 3arps3HEHHOCTH aTMOC(EpPHBIX OCAIKOB CIYKUT CyMMa KOHIIEHTPAIUW BCEX MOHOB
WIM CyMMapHas MHUHepaiu3amus ocaakoB. CpeaHHE TOJOBbIC 3HAYCHUS JIaHHOW BEITHYHHBI
u3MeHsunch B mpenenax ot 11.8mr/nm (2001r.) mo 27.0mr/n (1991r.). Jlo konma 90x romaos
CpelHsIsET MHUHEpajau3alus cocraBisuia okojgo 20mr/a, a B mocieaHue roasl — OKoyso 15mr/i.
YMeHbIIIeHHE 3arps3HEHHOCTH MPOO MPOUCXOAMIO B OCHOBHOM 3a CYET YMCHBINEHHUS B OCAJKaX
cynb(ar-uOHOB, KalbliHs, HATpUsi. B mepuoa OTCYTCTBHS KHUCIOTHBIX ocaakoB (1999-2004r.)
YBEIIMYUBAJIOCH COJEpKaHUe TUAPOKapOOHAT-HOHOB, a ¢ 2005r. HEMHOTO BO3pOCIO COAEp)KAHHE
XJIOPUAOB B ocankax. Jlokaed B roy BbIMagaeT OoJbline, OOMIIbHBIC TTPOOKI O0JIbIe pa30aBIICHHI,
MO3TOMY MHHEpaIHU3aIys Mpo0 OCATKOB B TEIUIBIA TMEPUO] HECKOJIBKO HHUXKE, YeM Mpo0 CHera.
HckmroueHne coCcTaBisioT 3HAUCHUSI MUHEPATU3alUK B TEIUTBIA B X0JoaHbId niepuoasl 2010r. Us-
3a aHOMallbHO CYXOro JKapKOro JieTa KOJHMYECTBO OCAJKOB OBUIO OYEHb Majo, IOITOMY
MUHepalu3anuss mpod Jok[eH B cpeaHeM Bbime, dyeM mnpo0 ceaera (18.0 m 13.1wmr/m,
COOTBETCTBEHHO). KOHIICHTpaIMi HEKOTOPhIX MOHOB MPAKTUYCCKH OJMHAKOBBI B Mpo0ax CHera u
JOXIs, HO B CHere OOJIbIlIe HOHOB THAPOKAapOOHATOB, HUTPATOB, KAIBIIMS U HATPHS, & B JTOKIIX —
XJIOPUIOB ¥ AMMOHHUSI.

bbuto 3aMedeHo, YTO B TOABI C OOJBIIMM KOJUYECTBOM KHCJIOTHBIX OCAJIKOB CPEIHHE
KOHIIEHTPAIMK XJOPHUAOB B MPOOaxX TaKXKe MOBBIIIEHBI M YacTO Mpeo0IalaloT Cpeau aHWOHOB.
Co3maercst BrieyaTJeHHE, YTO UMEHHO IMOBBIIICHHBIE KOHIIEHTPAIIMK XJOPHIOB (a He Cyab(haToB,
KaK TPUHATO CYMTATh) CBSA3aHBI C BBINAJACHUEM KHUCIOTHBIX ocaakos! Ilpuuem, cBsizu mexay pH
OTICIBHBIX MPO0 U copepskaHueM B HUX HMoHOB Cl°, Kak mpaBmiio, OueHb Cladble, CTAaTHCTUYECKU
3Ha4YMMBble KodpduimenTsl Koppemsimun Mexay pH u Cl” nadmronanuce Tonbko B 2008r.( — 0.21 Ju
B 2005r. (—0.38 )npu mmune psga 140 u 120, coorBeTCTBEHHO. A KOY(DDHUIIUCHT KOPPEISAIHH
MEXIY CPEIHUMH TOJOBBIMU 3HAYCHHUSMH COJCP)KAHUS XJIOPUIOB M KOJIWYECTBOM KHCIOTHBIX
0CaIKOB 3a Bce roapl HaOmronenu cocrtasmi 0.733.

Takum oOpaszoMm, B mepuoa HabmomeHuit ¢ 1980 mo 1998r. mpobsl aTMOCEpHBIX 0CaTKOB
ObUTH OOJiee 3arpsi3HEHBI, ¥ B TCIUIBIC MECSIBI BBINAAI0 3HAYMTEILHOEC KOJIMYECTBO KHCIOTHBIX
noxaeir. B 1999-2004T. KUCIOTHBIX OCAJIKOB MOYTH HE OBLIO, a CPEAHSS MHHEpAIH3AIUI TIPOO
ymenbmunaack. Haunnas ¢ 20051, BHOBB CTanM BhINAAaTh KUCIOTHBIC OCATKH, IPUYEM HE TOJIHKO B
TEIUIbIe, HO U B XOJIOJIHBIE MIEPUOJIBI T0/1a, HO MIUHEPAIHU3AIIHS OCTAETCS HAa HEBBICOKOM YPOBHE, T.€.
3arps3HEHHOCTH MPO0 HE YBEIMYMBAETCS, M, B CPEIHEM, €€ 3HAUYCHHE MPUMEPHO Ha 5 wmr/ia Hmke,
yeMm 10 1998r.
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PaspaboTka BbICOKOCTaOUIbHbLIX UCTOYHUKOB u3ny4veHua tennosoro UK
AnanasoHa Aana 60pTOBOM KanMbpOBKU CNYTHMKOBOW annapaTtypbl

bypnakun A.A. (burdakin-m4@mail.ry [Maupunos A.C., Canpunkuii B.1., [Ty3anos A.B.,
Paxos B.B., Camoiinos M.JI., UmpanoBa K.M., Yc E.A.

Bcepoccuitickuii nayuno-uccneoosamenvckuii uncmumym onmuxo-gusuyeckux usmepenutt (BHUUODH), yn.
Osepnas 46, 119361 Mocksa, Poccust

Development of super-stable radiation sources f  or on-board calibration of
the space-born instruments within the thermal IR spectral range

Burdakin A.A., Panfilov A.S., Sapritsky V.l., PuzanA.V., Rakov V.V., Samoilov M.L.,

Imranova K.M., Us E.A.
Russian Research Institute for Optical-Physical sseaments, Ozernaya str. 45, 119361 Moscow, Russia

[lepcneKTHBHBIE BBICOKOCTaOMIbHBIE OOPTOBBIE OMOPHBIE MCTOYHHKH H3JIyYEHHs TEIIOBOTO
WK nuana3zona He0OXOIUMBI IS MOJIYYEHHUS JOCTOBEPHBIX JAHHBIX MPU MOHMTOPHHIE KJIMMAaTa
3eMiId C HCIIOJIb30BAHMEM CIIYTHHMKOBOW ONTHUYECKOW aImnaparypbl, IOCKOJIbKY COBPEMEHHBIE
CpeacTBa MOJETHOrO KOHTPOJIA XapakTepucTuk ammapatypsl B MK nuamasone He obecrieunBaioT
BBIIIOJIHEHUE D3TOM 3amayd. Tak, M3MepeHUs SpPKOCTHOM TeMIIepaTypbl IOBEPXHOCTH OKeaHa
CIYyTHHKOBO# ammapatypoii Habmoaenust 3eman (CAH3) HE0OX01UMO TPOU3BOIUTH C TOYHOCTHIO
~0.1 K u nonropemenHoit crabunpHOCThI0O ~ 0.01 Khecsitunerne, 4YTO HEBO3MOXHO IpH
KCIMOJIb30BaHUM CYIIECTBYIOUX MeTogoB. CornacHo npennoxennio BHUNO®U, nnga koHTposis
crabmipHoctt CAH3 B TeruioBom MK nmamazoHe, B yCIOBHSIX KOCMHYECKOTO MOJIETa, MOTYT
NPUMEHSATHCST TEePCIeKTHBHBIE OopToBbie Mojaenu uépHbix Ten (MUT), HHKOPHOpUPYROIIUE
sBienue (asoporo nepexona (PIT) — MUT wa @I, unu penepusie MUT. Ha coBpemeHHOM 3Tarme
paboT B KauecTBE HU3KOTEMIIEPATYPHBIX PENEPHBIX TOUYEK IS OCTPOEHUSI OOPTOBBIX CTAOMIBHBIX
HUCTOYHHUKOB H3ydeHus teroBoro MK auanazona (MUT wa ®II) Obutd BEIOpAHBI 3BTEKTHYECKHE
MHTEPMETAUINYECKUE CIIABbI HA OCHOBE TaJIIINS M UHAMBUyaIbHBINA TaJUIHH.

[IpoekT mo co3zgaHuio GOPTOBBIX OMOPHBIX MCTOYHHUKOB M3Iy4eHHs Ha (ha30BbIX Mepexoiax
BKJIIOYAET HE TOJBKO Pa3pabOTKy ammaparypsl, HO U UCCIICAOBAaHU, UMEIONUe (yHIaMEeHTAIbHbINA
xapakrep. K HuUM oTHOcHTCS wHccineaoBaHHe OCOOEHHOCTEM HU3KOTEMIEpaTypHOro (a3oBoro
nepexoja B yCIOBUSAX OpOUTAIbLHON HEBECOMOCTH Ha MPUMEPE PENepHBIX TOUEK, BHIOPAHHBIX IS
noctpoerrst MUT na ®II. Kocmuueckuii sxciepument (KD) «Pemep-Kanubp», HaleneHHslii Ha
pelieHre 3TOM 3a1auu, 3alUIaHUPOBAH K IIOCTAaHOBKE Ha PoccuilckoM cermMeHte MexayHapoaHou
Kocmuueckoit CTaHIIMM M HaXOJOUTCS B HACTOSIIEE BpEMS Ha CTAIMM HA3€MHOM IMOJTOTOBKH BO
BHUNO®U. B pamkax HazemHoM mnoarotoBku K3 «Penep-Kamubp» ¢a3oBbie mnepexos
mwiaBneHus/kpuctaumsanun Ga-In, Ga-Sn, Ga-Zm Ga Obutd u3ydeHbl Ha OMBITHBIX OOpasiax
HAay4yHOM amnmapaTypsl, NpPEAHA3HAYEHHOM HEMOCPEICTBEHHO /i IPOBEJIEHUS KOCMUYECKOTO
JKCIEPUMEHTA.

OpnoBpeMeHHO Ha cTaauu HazemMHoW mnoarotoBku Bo BHUMO®U naxoautcs apyroit
kocMmuueckuii skcriepumMeHT — KO «Kammbp», TtecHo cBszanHbii ¢ KO «Penep-Kamubp» u
IUTAaHUPYEMBIN K ITPOBEJEHUIO Ha ciiyckaeMoM annapare @oton M-4. KocMudeckue 3KCIEpUMEHTBI
«Penep-Kamubp» un «Kanubp» SBIAIOTCS HEOOXOAUMBIM TANlOM B pa3paboTKe BHICOKOCTAOMIIBHBIX
MCTOYHHUKOB u3iIydeHus TterioBoro WK nuanmazona s G0pTOBOM KalIMOPOBKM CITyTHUKOBOM
anmapatypsl. Lenpio KO «Kanmubp» siBaseTcs ucciieqoBanue npoTotuna 6opToBoid perniepaoit MUT
B YCJOBHSX HEBECOMOCTH; Ha JAaHHOM 3Tare npoTtoTurnoMm Oyner ciayxutb MUT Ha (dazoBom
nepexojie TuiaBieHusl rawids. Ha crmemyromem stame pa3paboTku OOpToBBIX pernepHbix MUT
TUTAHUPYIOTCS SKCIIEPUMEHTHI C IPOTOTHIIaMU 60pTOBBIX MUT Ha (ha30BBIX Nepexoaax IUIaBICHUS
raJJINEBBIX 3BTEKTHK.

B goknmame  M3M0KEHBI  OCHOBHBIC — pe3yJIbTaThl  JJAOOPAaTOPHBIX  HCCIIEIOBAHUIMA
HU3KOTEMITEPATypHBIX PENEepPHBIX Touek, pa3padoTaHHbIX 11 KO «Pemep-Kammubp», u mporoTuna
6oproBoit MUT na @Il g KD «Kanubp», momyuyeHHbIE B XO0/€ HA3eMHOM MOITOTOBKH 3THX
JKCIIEPUMEHTOB.

171



CEKUUA 7. "XAPAKTEPUCTUKU BOJNH, MAKPOLIUPKYIIALIMA N ANHAMWYECKUE
B3AMMOOENCTBUA B ATMOCOEPAX 3EMJIN U APYTUX NNAHET"

Mpepacepatens: 4.¢.-Mm.H. A.U. NMoropenbues (PITMY, CI16)

Conpeacepnatenu: g.¢d.-m.H. H.M. M aspunos (Cl16ly, CrI16), k.c.-m.H. B.IN. KOwkos (MI'Y,
Mocksa), Prof. Christoph Jacobi (University of Leipzig, Institute for
Meteorology, Leipzig, Germany)

SESSION 7. "WAVE CHARACTERISTICS, MACROCIRCULATION AND DYNAMICS
INTERACTIONS IN ATMOSPHERES OF THE EARTH AND OTHER
PLANETS"

Chairman: Prof. A.l. Pogoreltsev (RSHU, SPb)
Co-chairmen: Prof. N.M. Gavrilov (SPbSU, SPb), Dr. V.P. Yushkov (MSU, Moscow), Prof. Ch.
Jacobi (University of Leipzig, Institute for Meteorology, Leipzig, Germany)

MUccnepgoBaHue guHaMu4yecKux npoueccoB B nepuoa ¢popmupoBaHus
6nokupyrowero aHTMumknoHa Hap EBponenckon 4yactbio Poccum B KOHLUe
moHa 2010r.

Bapruu I1.H (p_vargin@mail.ri JTykestHoB A.H.

Lenmpanvhas asponoeuueckas oocepsamopusi, Iepsomatickas 3, 14170Q oneonpyonsiit, Mock. 06.1., Poccus

brnokupyromuii  aHTUIMKIOH Haj EBpomneiickoil wacteio Poccum u  teppuropueit
conpenenbHbix rocyaapcets getoM 2010r. Ob11 peKOpIHBIM KakK M0 MPOAOIKUTEIBHOCTH, TaK U 1O
OXBaThIBa€MON TEPPUTOPUU U UHTEHCUBHOCTHU. B paboTe ncciaenyorcss BO3MOXKHbBIE JUHAMUYECKHE
MPOLIECChI, KOTOpPhIE MOTJM BHECTH BKJIaaA B ero oOpazoBanue B koHie wuroHs 2010r. C
ucnoJjib3oBanreM JaHHbix peaHanuza HCEII TemmepaTypbl, TreonoTeHIMalda, 30HAIBHOTO U
MEPHUINOHAIILHOTO BETpa PacCUUTaHbl 3-X MEpHbIC 3Ha4eHHs BeKTOpoB [lmamba ist 3-X CyTOYHBIX
MEPHUOJIOB, MO3BOJISIIONIME MPOAHATU3UPOBATh XapaKTep PacHpOCTPAHEHHS BOJHOBBIX LEMOYEK
(kBasuctanmoHapHbIx BojH PoccoOu) B Tponocdepe.

[Tokazano, uro B urone 2010r. B Tponocdepe Hax ATIAHTUKOW B BOCTOUYHOM HaIpaBICHUU
HAOJI0AATIOCh PAcIpOCTPaHEHUE TPEX BOJHOBBIX Lernovek. IlepBble aBe IEMOYKH, IOCTHTHYB
EBporneiicknii KOHTUHEHT, paclpOCTPaHSIIUCh JaJIe€ B FONO-BOCTOYHOM HampaBiIE€HHUH. TOJBKO
IIOCJICIHSAS, TPEThs, BOJIHOBAs LIENOYKA IIPOJOJDKMIIA CBOE pacIpocTpaHeHHe Haj Esporon B
CEBEPO-BOCTOYHOM HampanieHuu Haja CkanauHaBuen npumepHo ¢ 17 no 21 utons. UMeHHO B 3TOT
nepuon, ¢ 18 urons, Hax ceBepo-3ananoM Poccun Havanoch 0Opa3oBaHUE aHTUIMKIOHA, KOTOPBINA
BIIOCJIEICTBUU pa3BuiICA B CWJILHEBIM, YCTONYUBBIN OJIOKMPYIOITU T AHTUINKIIOH,
MPOCYIIECTBOBABIINI HaJ OOmUpHON Tepputopuelr a0 cepeaunsl aBrycta 2010r. M3menenue
HaIpaBlIEHUsl PACIPOCTPAHEHUsSI HCCIIEIYeMbIX BOJHOBBIX LIEMOYEK BO BTOPOW IMOJIOBUHE HIOHS
MOXET OBITh CBA3aHO C O0pa30BaHHMEM JBOMHON CTPYKTYpHl 30HAJIBHOTO TEUYEHHUS B Tpomocdepe
Han EBpormoii: ocHoBHast cTpys HaOmogamach B oOiactu 30-40° c.mr., a BTOpas — ¢ LEHTPOM
BOmm3u 60° c.m. B mocnenyrompie THU B KOHIE WIOHS — IMOCie 0Opa3oBaHHS AHTUIMKIOHA —
aHAJIOTUYHOTO PACIPOCTPAaHEHMs] BOJHOBBIX LEMOYeK Hal ATinaHTMKOM M EBpomoil yxe He
Habmo1an0ck. BO3HUKHOBEHHE HCCIEAYEMBIX BOJHOBBIX LIETIOYEK MPOM3OILIO BOJIM3H 00JacTh ¢
MOBBIIIEHHONW 00JIaYHOCTBIO, KOTOpas Halioanach Ha ceBepo-3amaze ATIAaHTHUYECKOTo OKeaHa
npumMepHo ¢ 7 mo 19 umions. /lanHas oGmacTe ObUTa BBISIBICHA KaK 00JacTh C OTPHUIATEIHHBIMHU
3HAYEHUSIMU AHOMAJIMKA YXOJAILIEW [IJIMHHOBOJIHOBOW paJualvi OT KIMMAaTUYECKUX 3HAYCHHUI.
OO6cyknaroTcsi BO3MOXKHBIC TMPUYHHBI 00pa3oBaHusl 3ToW obOnactu. M3 paHee OmMyOJMKOBAaHHBIX
pe3yabTaTOB UCCIEOBAHUN M3BECTHO, YTO 0OpPa30BAHME BOJHOBBIX IIETIOUEK MOXET MPOHCXOIUThH
BOIM3U 00acTel ¢ KOHBEKTUBHBIMU JBUKCHUSIMH.

B pabote Takxe NMpoaHAIM3UPOBAHO PACIPOCTPaHEHHE BOJHOBBIX IIETIOUEK B Tporocdepe
Cesepnoro nonymapus B utoje—aprycte 2010r. u B urone—asrycre 1972r. C ucnonp3oBaHUEM
TPAEKTOPHOM MOJIEIH C IIAaroM 1o BpemeHu 15 munyT 6butn paccuntanbl 5—10 qHeBHBIE 0OpaTHbIE
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TPACKTOPUH, C TMOMOIIBI0 KOTOPHIX OBUTHM MPOAHATH3UPOBAHBI JBMIKCHHS BO3AYIIHBIX YacTHII,
MPUOBIBIIMX B 00JIaCTh aHTUIIMKJIOHA B Ieproj ero popmupoBanus B koHile uroHs 2010r.
CyMMupys BBIIIECKAa3aHHOE, MBI MpEAToaraeM, 4ro oOpa3oBaBIIasics HaJl CEBEPO-3arajoM
ATIIaHTHKM BOJIHOBAas IIETIOYKA, PACIPOCTPAHSSICh B BOCTOYHOM HANpaBICHWU W Jajiee Haj
EBpomnoii B BOCTOUHOM M CEBEpO-BOCTOYHOM HANpaBJICHWH, MOTJIa BHECTH BKJIAJ B 0Opa3oBaHHE
aHTUIIMKIIOHA Hall EBponetickoii Tepputopueit Poccuu B kon1e nroHs 2010r. [{ns moaTBepkaeHus
MOJTyYEHHBIX PE3yJIbTAaTOB, 0€3yCIOBHO, HEOOXOMMO MPOBEACHHE YHCICHHBIX YKCIIEPUMEHTOB.

Bo3mMmyuweHue 30HaNbHOW LUPKyNsiuuM aTtmoccepHbIMM NpUInBamMu

I'aBpuiioB A.A., (a_a_gavrilov@mail.ryKamnura A.I1.
Mockosckuil 2ocydapcmeennblil ynusepcumem umenu M.B. Jlomonocosa, Jlenunckue 2opwi, 119991Mocksa,
Poccus

[IpencraBnena  nuMHeapu30BaHHas  YHMCIEHHAas  THJIpPOJWHAMHUYECKass  MoJenb s
WCCJICTIOBAHMS yCTOMYMBOCTH 30HATBHBIX TEUEHWH BO Bparmawomeics chepudeckoir atmocdepe.
Mopenp O6asupyercss Ha (PUIHKO-MATEMaTHYECKUX aJTOPUTMax, KOTOpble ObUIM pa3paboTaHbI
aBTOpaMH paHee JJis M3ydeHHs aTMOC(EepHBIX TEPMHUYECKHX MPUINBOB B cpemHel atmocdepe. B
YHUCJIEHHBIX JKCIEPUMEHTAaX WHUIUATOPAaMH PETYJISPHBIX BO3MYILIEHUN 30HANBHON MUPKYISIIUH
paccMaTpuBaIich aTMOCHEPHBIE MPUITUBEI, KAK TEPMUUECKHE, TaK U TPABUTAIIOHHBIC.

C mnomoupl0 YHMCIEHHOTO MOJETUPOBaHUS Ha pa3pabOTaHHOM MOJAENH TMOKa3aHOo, 4YTO
HE3HAYUTENIbHBIC TI0 BEJIUYMHE aTMOC(epHbIe MPUIMBBI (B TOM YHCIE W JIYHHBIC), IPH HAIAIHU
TUIHUYHOW 30HANBHOW MHPKYISAHH B Tpomocdepe (Hampumep, IS YCIOBHH  JIETHETO
cosnHilecTosiHus B CeBEpHOM TOJYIIAPHH), MOTYT HWHHUIMHPOBATH 3apPOXKIACHUE 3HAYUTEIIbHBIX,
NpEeBBIIIAIOIINX HUX MO0 aMIUIMTyAe Ha 2-3 TMOopsAKa, KPYMHOMACIITAOHBIX BO3MYIICHHM
TEMIIEPATyphl, JABJICHUS, TUIOTHOCTH M CKOPOCTH BeTpa B Tpomocdepe. AHaln3 pe3yabTaToB
YHCJIEHHBIX SKCIIEPUMEHTOB TaK)Ke IMOKa3all, YTO HEYCTONYMBBIE BO3MYIICHHS, BO3HUKAIOIIUE B
YHCIIEHHBIX YKCIIEPUMEHTAX, O0YCIIOBICHBI UCKIIFOUNTENHHO HATMYUEM BEPTUKAIBHBIX IPATUCHTOB
30HAIBHON HUPKYJSAUU B Tporocdepe. [Ipuuem, Bo3HUKaOMIME KPYTHOMACIITA0OHbIE BO3MYIICHUS
SIBJISIIOTCSL  CTAllMOHAPHBIMH M TPEJCTABJIAIOT CO00M TOpOHMIaNbHbBIC (TIHIOPOBCKHE) BUXPH,
PETyJISIpHO PACHOJIOKEHHBIE BIOJIb MEpHJIMaHAa B CPEAHEIIMPOTHOM Tpomocdepe JEeTHEro
noJtymapus. XapakTepHOE BpeMs HapacTaHUs AMIUTUTYIbl BO3MYIICHUN, KOTOPOE COCTAaBIISICT
nmopsinka 20 yacoB IS TOATOTHOTO BOJHOBOTO YHWcia S= 6, yBenuuumBaeTcss ~ B 6 pa3 ¢
YMEHBIIIEHHEM JO0JITOTHOT'O BOJIHOBOTO YKCa /10 3HaueHus S = 1.

[Tockonbky cnienndrka aTMOCHEPHBIX JTYHHBIX MPUIHBOB, KOTOPBIE SBISUIUCH PETYISPHBIMU
BO3MYIIICHUSIMUA B HAIIUX YUCJICHHBIX JKCIEPUMEHTaX, OOyCIOBIIEHA, TaK Ha3bIBAEMbIM, JIYHHBIM
3ama3/ibIBaHUEM, B YHCIEHHBIX OKCIIEpUMEHTAaX CIIEOBAJI0O OXKUJATh H3MEHEeHHe mpoduiei
HApOXTAMOIINUXCS KPYIMHOMACIITA0OHBIX BO3MYIICHUN TEMIIEPATyphl, MABJICHUS, IJIOTHOCTH H
CKOPOCTH BETpa B 3aBUCUMOCTH OT (ha3bl aTMOCGHEPHBIX JTYHHBIX NMPUIMBOB, T.€. OT MOJOXKEHHS Ha
HeOecHoU chepe npuarBooOpasyroliero uctouHuka (JIyHsl) B aHATU3UPyeMble MOMEHTBI MECTHOTO
BpEMEHH. AHaIM3 YHCJICHHBIX SKCIEPUMEHTOB IOJHOCTHIO TMOATBEPAMSI ATH MPEANONIOKEHHUS.
[TomuepkuBaeTCs, YTO MOTYICHHBIE PE3YIBTATHI SABISIOTCS XOPOIIUM apTyMEHTOM B TOJIb3Y HOBOTO
KOHIENTYaJIbHOrO MOAX0Aa K MPHUPOJEe KPYMHOMACIITAOHBIX METEOPOJIOTUYECKUX MPOIIECCOB Ha
3emiie [1, 2]. B pamkax 3Toro moaxojia CpeHUE XapaKTePUCTUKH METCOPOIOTHICCKUX TTapaMEeTPOB
(kTMaT) KpYIMHOMACIITAOHBIX MPOIECCOB O0YCIAaBIMBAIOTCS U KOHTposupytorcss CosHieM, a B
bopMupOBaHUU TOTrO/bl (OTKJIOHCHHI OT CpPEHUX METEOPOJIOTHYECKUX MapaMeTPOB) aKTUBHO

YYacCTBYIOT ¥ aTMOC(hepHbIEC IPUIUBBI, B TOM YHUCIIE U JTyHHBIE.

1. I'aBpunos A.A. OueHka ¥ MPOrHO3UPOBaHUE BO3JEHCTBHS aTMOC(HEPHBIX IPHIIMBOB Ha
THAPOTEPMOMHAMUYECKHE aTMOc(epHbIe Ipoliecchl Hajl pernoHamMu Poccuu. B ¢0. Tpynos naypeatos
KaJIy»KCKHMX pernoHaapHbix npemuii. 201G Kanyra. Beinyck 6, 18-26.

2. T'aBpwioB A.A.. ATMocepHbIe TPUINBBI, KAK HHULUATOPBI 3apOXKICHUS KPYITHOMACIITaOHBIX
METEOPOJIOTHIECKUX nporieccoB. Hayunas nepcnekmusa, 2011, 3, 6#70; agpec B Internet: www.naupers.ru.
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Zonal circulation perturbation caused by atmos pheric tides

Gavrilov A.A. (a_a_gavrilov@mail.jyKapitsa A.P.
Lomonosov Moscow State University, 1 LeninskiyeyGdt9991 Moscow, Russia

A linearized numerical hydrodynamic model to stutighility of zonal flows in the rotating
spherical atmosphere is presented. The model isdbas physical and mathematical algorithms
developed by the authors to study atmospheric taltides in the middle atmosphere. In numerical
experiments, atmospheric tides, both thermal amaditgtional, are taken to initiate regular zonal
circulation perturbations.

Numerical simulation shows that slight atmosphédes (including atmospheric lunar tides),
with typical troposphere zonal circulation, for exale, during midsummer in the Northern
Hemisphere, can initiate large-scale temperaturesspre, density and wind speed atmospheric
perturbations whose amplitude is two to three @ddérmagnitude larger than that of atmospheric
tides. The analysis of the numerical experimensulte also shows that unstable perturbations
arising in numerical experiments are only causedvéayical gradients of the troposphere zonal
circulation. It should be noted that large-scaletysbations are stationary and represent toroidal
Taylor vortices located regularly along the memdia the middle-latitude troposphere of the
“summer” hemisphere. The characteristic time of gh@wth in perturbations amplitude, which is
about twenty hours for the longitude wave nunmber6, increases approximately six-fold with the
longitude wave number decreasingsto 1.

Since a specific character of atmospheric lunagstithat represented regular perturbations in
our numerical experiments is caused by the sodtliear lag, the profiles of the arising large-scal
temperature, pressure, density and wind speed rpations are to be expected to change in
numerical experiments depending on the phase ajsgheric lunar tides, i.e. on the position of the
tide-producing source, the Moon, in the celestdiese at the local time instants analyzed. These
assumptions were completely justified by the anslysf the numerical experiments. It is
emphasized that the results obtained are a goadmanf to the benefit of the new conceptual
approach suggested before in [1, 2] that deals thighdetermination of the nature of large-scale
meteorological processes on the Earth. Under pipsoach, mean characteristics of meteorological
parameters of large-scale processes, i.e. climatedetermined and controlled by the Sun, while
atmospheric tides, including lunar atmospheric gjdparticipate actively in the formation of

weather that represents deviations from mean ntegpcal parameters.
1. Gavrilov,A.A. Estimating and forecasting the effect of atmosph@&les on hydrodynamic and
thermodynamic atmospheric processes over the Russggons. In: Collected Papers of Kaluga Regional
Prize Winners. 2010. Kaluga. Issue 6;-28.
2. Gavrilov,A.A. Atmospheric tides as initiators of large-scal@¢gueological processeSlauchnaya
perspektiva (Scientific ProspecP011, 3, 6770. Internet address: www.naupers.ru.

HacblweHMe nnaHeTapHbIX BOJSIH B 3UMHEN NONApPHOM cTpatocdepe
CeBepHoOro nonywapus

[Moropenbuer A.W. (apogor@rshu.ju
Poccutickuii 2ocydapcmeennulii euopomemeoponocuveckuil yuugepcumem, Manooxmuncxuu np. 98, 195196,
Canxkm-Ilemepoype, Poccus

Ananu3 naHHbIX, accumuiaupoBanHbix B Moxenun UK Met Office, mokaseiBaer cuibHyO
HU3MEHYMBOCTh aMILUTUTY/I CTAIIMOHAPHBIX TUaHeTapHbIX BoyiH (CIIB) B TeueHHe 3UMHUX MECSIIEB B
ctpatocdepe CeBeproro nomymapus. C UCTIOIB30BaHUEM YUCICHHOW MOJETH CpelIHel U BepXHen
aTMocepsl ucciae0oBaH HETMHEHHBIH OTKIMK CTpaTocQepHOl AMHAMUKHN K YCHJICHHIO aMILIATY
CIIB Ha HwxkHed rpanune. IlomydeHHble pe3ynbTaThl IOKAa3bIBalOT, 4YTO HEJIUHENHOE
B3aMMOJICHCTBHE BOJIH CO CPEIHUM MOTOKOM MPHUBOIAT K HackimeHuio CIIB1 (mmanerapHas BoiHA
C 30HAJBHBIM BOJIHOBBIM YHCIIOM OJ1H). JlanbHeiimee yBenuuenune ammuntyasl CIIB1 Ha HbkHEH
rpaHulle MPUBOJUT K CYIIECTBEHHOMY HM3MEHEHHIO CpPEJHEro IMOTOKa B HIKHEHW crpatocdepe,
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KOTOpOE OTPaHHYMBAET BEPTUKAILHOE MPOHUKHOBEHUE 3TOH BOJHBI B cTpaTochepy. B pesynbrare
ammmutyna CIIB1 B BepxHeli crpaTtocdepe u Mme3ocdepe CTAaHOBUTCS J1a)Ke MEHBIIIE TI0 CPABHEHUIO
co ciaydaeM ciaboro Bo3OyxkaeHus. Otmeuaercs Takxke orpaxkenue CIIB1l oT cucrembl BeTpoB
HIKHEH cTpaTocdeprl, KOTOPOE COMPOBOKAAETCS CYIIECTBEHHBIM POCTOM BOJHOBOW aKTHMBHOCTH B
Tponoc(hepe BBICOKMX HIMPOT. AHanu3 uyBcTBUTeNnbHOCTH CIIB2 B cTpaTocdepe K ycuiIeHHIO ee
BO30Y>KJICHHS Ha HI)KHEH TpaHMIle TTOKA3bIBAeT, YTO B ATOM Cllydyae OTKJIUK IPUMEPHO JIMHEWHBIH,
1o KpaitHel Mepe, /Ui pealucTuuHbIX (HaOmoaaeMbix) ammumntyn CITB2.

Kpatko 00cyxmaioTcsi BO3MOXHBIE NPUMEHEHHUS IOJYyYEHHBIX pe3ylbTaToB K Mpobiieme
BO3HUKHOBEHHS BHE3AIHBIX CTPAaTOCPEPHBIX TMOTEIUIEHUH, a TakkKe BO3MOXKHOE BIIHSHHE
cTpatochepHbIX MPoIeccoB Ha GOPMHUPOBAHHE ITOTOTHBIX AHOMAJTUH.

Pabora BEIMONMHEHA TIpH ToAEpkke MUHUCTEpPCTBA 00pa3oBaHus W Hayku Poccuiickoit denepanuu
(TocymapcTBennslii kouTpakT Ne 111152).

Saturation of planetary waves in the winter polar stratosphere of the
Northern hemisphere

Pogoreltsev A.l._(apogor@rshu)ru
Russian State Hydrometeorological University, M&lattnsky pr. 98, 195196 St .Petersburg, Russia

The analysis of data assimilated in the UK Met €ffmodel shows that there exists a strong
variability of stationary planetary wave (SPW) aiyales during winter months in the stratosphere
of the Northern hemisphere. Using a numerical madahe middle and upper atmosphere, the
nonlinear response of stratospheric dynamics tnarease of the SPW amplitudes at the lower
boundary is investigated. The results obtained shtmav nonlinear wave-mean flow interaction
leads to the saturation of the SPW1 (planetary wdtte zonal wave number one). Further increase
of the SPW1 forcing at the lower boundary casedgbstaintial change of the mean flow in the lower
stratosphere that limits the vertical penetratibthis wave into the stratosphere. In result thgV@P
amplitude in the upper stratosphere and mesosjiee@nes even smaller in comparison with case
of a weak forcing. It is noted the reflection of \BP from the winds in the lower stratosphere,
which leads to a substantial increase of the wateity in the troposphere at the high latitudes.
The analysis of the SPW2 sensitivity in the strpalb@se to an increase of the lower boundary
forcing shows that in this case the response igoappately linear at least for the realistic
(observed) SPW2 amplitudes. A possible applicatibthe results obtained to the problem of the
sudden stratospheric warmings and the influencetratospheric processes on the formation of
weather anomalies are shortly discussed.

This work was supported by Ministry of educatiord atience of Russian Federation under contract

Ne P1152 from the Federal Targeted Programme "Stiem@thd Scientific-Pedagogical Personnel of the
Innovative Russia in 2009-2013".

MexrogoBasi NU3MEHYMBOCTb CPOKOB BeCEeHHeW MepecTPOMKU LMPKynsuum
cTpatoccepbl, 06ycnoBneHHas AMHaAMUYeCKMMU npoueccamum B Tponocdepe

Casenxosa E.H.! (savenkova.en@mailyuloropensues A.1.%, Jacobi Christoph
YPoccuiickuii 2ocyoapemeenuvlil 2uopomemeopono2uieckuil ynusepcumem, Manooxmunckuii np. 98, 195196,
Canxm-Ilemep6ype, Poccus
2University of Leipzig, Institute for Meteorologytephanstr. 3, 04103 Leipzig, Germany

3umHAS cTparocdepa XapakTepuzyercs OONbIIOW BHYTPHUTOJOBOM M KIMMATHYECKON
M3MEHYMBOCTBIO, TaK YTO JaK€ CpeIHEMECSYHBbI 30HANBHBIM BETEp Ha BHICOTaX CTpaTocqepsl
CYIIIECTBEHHO MEHSETCS OT roma K roay. KBasu-crammonapHble miaHerapHbie BosHbl (CIIB)
UTpalOT BaXHYIO pOJb B JAMHAMHUKE cTparocepsl B TEUEHHUE 3MMHUX MECSILEB M BECCHHETO
nepexoaHoro nepuonaa. Henuneitnoe B3aumoneiictsue CIIB co cpemnuM moTtokoM B ctpatocdepe
BEIET K BOSHUKHOBEHHMIO HEPETYJSPHBIX Konebanuii kak amruntyasl CIIB Tak M MHTEHCHMBHOCTH
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CpeHEero IMOTOKa, T.e. K TEHEepalMd TaK Ha3bIBAMBIX CTPAaTOC()EpHBIX BACHMISAIUN U
BO3HHUKHOBEHHUIO BHE3AMHBIX CTPATOCHEPHBIX MOTEIIICHUH.

B pabote uccnenayrorcs BO3MOXKHbBIE MEXaHU3MbI (POPMUPOBAHUS IIUPKYISIITHIOHHOTO PEKUMA
cTtparochepbl BO BpeMsi paHHEM U TIO3JHEH BECEHHEW TMepecTporku. BrimoaHeH aHamu3
M3MEHYMBOCTH 30HAJIBHOTO MOTOKA M IJIAHETAPHBIX BOJIH, & TAKXKE MX B3aUMOJCIHCTBUSA B TEUCHUE
3UMHE-BECEHHHUX MeECAIeB. Poib Oerynmx IuiaHeTapHbIX BOJH (HOpPMAlbHBIX aTMOC(HEPHBIX MO.)
MCCIIeIoBaHa C MOMOIIBIO MOJENU cpelnHeil U BepxHeil atMocdepsl. [loka3aHo, 4To MEXrooBas
W3MEHYMBOCTh JaT BECEHHEU MEPEeCTPOUKH MOXKET ObITh 00BbsICHEHA WHTEpdepeHIuer Oerymmx u
CTallMOHAPHBIX TMIAHETAPHBIX BOJIH.

Hannas pabota Obuia mopaep:kana koHTpakToM Ne 14.740.11.0742 pamkax ¢enepanbHON HeneBon
nporpaMmbl «HaydHble ¥ HAy4HO-TIEIArOrHUeCKUe Kaapbl MHHOBAaMOHHON Poccuu» Ha 2009-2013ropI.

Interannual variability of the spring-time bre  akup of the stratospheric
circulation caused by dynamical processes in the troposphere

Savenkova E, Pogoreltsev A, Jacobi CH.
'Russian State Hydrometeorological University, SBetersburg, Russia
2University of Leipzig, Institute for Meteorologytephanstr. 3, 04103 Leipzig, Germany

The winter stratosphere is characterized a lartgrannual and climatic variability so that
even monthly mean zonal wind changes significafntyn year to year at the stratospheric levels.
Quasi-stationary planetary waves (SPW) play a vemgortant role in the dynamics of the
stratosphere during winter months and spring-tira@sition period. Nonlinear interaction SPW
with the mean flow in the stratosphere leads tatatian of irregular oscillations of SPW amplitude
as well as intensity of the mean flow, the so-chB&atospheric vascillations and development of
stratospheric sudden warming events. In this p#pempossible mechanisms of generation of the
stratospheric circulation regimes during early da&t spring-time breakup are investigated. The
analysis of behavior of the zonal-mean flow andnetary waves and their interaction during
winter-spring months is performed. The role of lreguency traveling planetary waves (the so-
called normal atmospheric modes) is investigatethénmiddle and upper atmospheric model. It is
shown that interannual variability of spring-tinrarisition date can be explained by interference of
traveling and stationary planetary waves.

This work was partially supported under contract749.11.0742 from the Federal Targeted
Programme “Scientific and Scientific-PedagogicatsBanel of the Innovative Russia in 2009-2013".

MmppoanHamuyeckue mogenu copmMmpoBaHUs aTtMOCHhepHbIX U
oKeaHu4yeckux ¢poHTOB

Kamamuuk M.B. (kalashnik-obn@mail.ju
HIIO «Taiighyn», yn. Ilo6edwvr 4, 24903806nunck, Poccusi

PaccmarpuBaroTcsi pa3nuyHble MEXaHU3Mbl (pOpMUPOBaHUS aTMOCHEPHBIX U OKEAaHHYECKUX
(GPOHTOB M COOTBETCTBYIOLIME TUApOAMHAMHUYECKHE Mojenu. Hanbomnpliee BHMMaHHE YIEIEHO
IBYM  BaXHEHIIMM  MexaHuU3MaM  (poHToreHesa —  JneOpMaAllMOHHOMY  MEXaHU3MY,
paccMmarpuBarolieMy 0o0OCTpEeHHE HAayalbHBIX TEMIEPAaTYpHBIX TPaJAMEHTOB B JehOpMallMOHHBIX
noJisix CKopoctd [1], U MeXaHU3My HEIMHEHHOTro reocTpoduuecKkoro mnpucrnocodneHus [2-6]. B
NEpBOIl YacTW NPEACTAaBICH TEOPETUYECKHI aHAJIM3 CUCTEMbl YpaBHEHHH JeOopMalnOHHOM
TEOpHUH, NPeI0KeHHBIN X0CKHHCOM U bpesepronom. [lokazaHo, 4To HanM4Me psaa JarpaHKeBbIX
3aKOHOB COXPAaHEHHUS [T03BOJISIET CBECTU TEOPHIO K aHAIN3Y CUCTEMBI AMATHOCTUYECKUX YPABHEHHH.
C moMomibl0 METOAOB TEOpPUHM (DYHKUIHMH KOMIUIEKCHBIX HEPEMEHHBIX MOCTPOEH KiacC SBHBIX
AQHAJTUTUYECKUX  PELICHWH, OMUCHIBAIOIIMX TIpolecc (poHTOreHesa B TUIEPOOTMYECKOM
nepopmarmonHoM 1osie. [lonydeHo BbIpakeHHE MJI XapaKTEPHOTO BpeMeHH (OPMHUPOBAHUS
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(GpoHTOB. Pe3ynbTaThl CpaBHUBAIOTCSA C SMIUPUUYECKUMU JAHHBIMHU, OTHOCSIIMMHUCS K CTPYKType
XOJIOAHBIX aTMOC(EPHBIX (POHTOB.
Bo Bropoit wuwactm wmccnenoBaH mporecc (GOpMUpPOBaHHS (PPOHTOB W3  TIIAJIKOTO
HecOaTaHCUPOBAHHOTO HAYaJbHOTO COCTOSIHHMS C HYJICBOM WJIM OIHOPOJHO pacmlpeneIeHHON
IIOTEHIMATIbHOM 3aBUXPEHHOCTBIO. IlOydeH Kiacc SBHBIX pELIEHUN COOTBETCTBYIOLICH 3aJadyu
HEJMHEHHOTO TeocTpoduueckoro mpucrnocobnaeHus. [lokazaHo, YTO CTPYKTypa MOBEPXHOCTEH
pa3pbiBa, BOSHUKAIOIIUX B MPOIECCE MPUCIIOCOOICHUS, HOCUT YHUBEPCAIBHBIM XapakTep, T.e. HE
3aBUCUT OT JETaJel HadalbHBIX pacnpenesneHui. [ omucaHusi HECTAIIMOHAPHOTO BOJHOBOTO
mpolecca MPUCIIOCOOJICHUs TIPE/ICTABICHA YIPOIICHHAs aHATUTHYECKas MOJENh, OCHOBaHHAs Ha
JTMHAMUYECKUX YPABHEHUSX B JIArPAHKEBBIX MEPEMEHHbBIX. BaxkHEHUIINIT pe3yabTaT COCTOUT B TOM,
9TO TIpOIeCC O0Opa3oBaHUs pPa3pbIBOB HMMEET SPKO BBIPAKCHHBI BOJHOBOW XapakTep ¢
yepenoBanueM (a3 TIaJKOCTH W MHOTO3HAYyHOCTH. Ha manbix BpeMeHax 3T (a3bl CIEIYIOT C
WHEPIHOHHBIM  TEPUOJOM, T.6. BO3HHUKACT HECTAIMOHAPHBIA  MyNbCUPYIOIUNA  (QpOHT.
PaccmarpuBaroTcsi pUIIOKEHUs TIOMYYCHHBIX PE3yJbTAaTOB K JWMHAMHUKE MIETb(OBBIX (POHTOB B
OKeaHe M aTMOC(EpHBIX MPUOPEKHBIX (PPOHTOB.
Pabora BeimonneHa npu nognepxxke POOU (mpoekt 10-05-01128x).
1. Hoskins, B.J. and Bretherton, F.P. Atmosphieoistogenesis models: Mathematical formulation and
solution.J. Atmos. Sci1972,29, 11-37.

2. Ou, H.W. Geostrophic adjustment: A mechanisnfrimtogenesis]. Phys. Oceanogr1984.14, 994-1000.

3. Wu, R. and Blumen, W. Geostrophic adjustmertend potential vorticity flow initiated by a mass
imbalanceJ. Phys. Oceanogr1995,25, 439-445.

4. Blumen, W. Inertial oscillation and frontogeisds a zero potential vorticity model. Phys. Oceanogr.
2000,30, 31-39.

5. Kalashnik, M.V. Formation of fronts and jetestms during geostrophic adjustment in stratifie@if[Trans.
(Doklady) Russian Akad. Sci./ Earth Sci.Sectk897,357, 8, 126+1265.

6. Kalashnik, M.V. Geostrophic adjustment and fogenesis in the continuously stratified fluiagyn. Atmos.
Oceans2004,38, 1, 1-37.

Teopusi KOHBEKTUBHOW HEYCTOMYMBOCTU Crnosi aTMocdepbl, HaCbILWEHHOro
BOASAHbIM Mapom

Imepnun B.5. (shmerlin@typhoon.obninsk.grdlImepana M.B., Kanamiuk M.B.
HIIO «Tavighyn», yn. [lo6edwvr 4, 24903806Hunck, Poccus

[Ipemyioxkena Teopusi KOHBEKTMBHONW HEYCTOMYMBOCTH BJIAXXHOTO HACBIIIEHHOI'O BOJSHBIM
MapOM BSI3KOT'O U TETJIONPOBOIHOTO CJI0si aTMOC(ephl B IOCTAHOBKE, CBOOOIHOMN OT MCIOIB30BaHUS
npuOmmkeHus runpoctaTuku. COOTBETCTBYIOIIAS TEOPHUS B MPUOIMKEHUHM THAPOCTATUKUA OblLia
pa3Bura Hamu paHee [1-4]. [TocTpoeHHYIO TEOPHIO MOXXHO CYMTaTh OOOOLICHUEM KIIACCHYECKOM
3amaun Permes O KOHBEKTMBHOW HEYCTOMYMBOCTH CJOSI aTMoc(epbl Ha Cclydaid HaJIA4YdsS B
aTMocdepe KOHJIEHCAllUU BOASHOTrO napa. CucremMa ypaBHEHUH “BlIakKHON” KOHBEKLIUU OTIMYACTCS
OT CHCTEeMBbI ypaBHeHUU Penes “cyxoil” KOHBEKIIMH TOJIBKO JOTOJHHUTEIBHBIM UCTOYHHUKOM TeIa
($a30BBIX MEPEX00B. DTOT UCTOUYHUK MPOMOPIHMOHATICH BEPTUKAIBHOM CKOPOCTH Ha BOCXOMALICH
BETBU LHUPKYIALMU U oOpamiaercs B HyJIb Ha HHUCXOASIIEH BETBU LUPKYIALUU. YKa3aHHAsS
napamMeTpu3alisl HM3BECTHa Kak ‘“ycrmoBHoe HarpeBanue”. [lockoibKy TrpaHuiia o0igactu
BOCXO/SILUX JBHKCHUM 3apaHEe HEU3BECTHA, CUCTEMA YPABHEHUN CTAHOBUTCS HEJIMHENHOM.

[lonyyeHo wWcuepnbiBarollee aHaIUTHYECKOe pemieHue 3agadd. [loctpoeHa kpuBas
HEWTPaJIBbHOW YCTOMYMBOCTH Ha IUIOCKOCTH ONPEACIAIONIMX MapameTpoB 3amadn (ducna Penes u
“ BJIa)KHOTO” yuciia  Pened, XapaKTEePU3YIONIEr0  WHTEHCUBHOCTh  KOHJICHCAIIMOHHOTO
TEIUIOBBIJICNICHNS). YCTAHOBIICHa MPOCTPAHCTBEHHAs CTPYKTypa HEWTPAIbHBIX pEIICHHH,
COOTBETCTBYIOIIMX KaXKIOWM TOYKE KPHUBOM HEUTpaIbHOW  ycToM4MBOCTH. OOHapyX)eHO
NPUHIUIHAIBHOE OTIMYUE “BIAXKHOM” KOHBEKLHH OT “cyxoi” KOHBEKIuH Penes: B o0miem ciydae
KpuBasi HEUTPAJIbHOW YCTOWYHMBOCTH COCTOMT W3 JABYX MOA0OJAcCTeil, OJHOH M3 KOTOPBIX
COOTBETCTBYIOT JIOKAJM30BAHHBIE B MPOCTPAHCTBE HEWTpaibHBbIE peuieHus. Bropoil momobimactu
KpPUBOM HEUTpalbHONW YCTOMYMBOCTH COOTBETCTBYIOT TNEPUOAMYECKHE IO MPOCTPAHCTBY
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HEHTpalbHbIe PELICHHUs, JUII HUX XapaKTepHa CyLIECTBEHHas JIOKaTU3aIus obgacTeil BOCXOISIINX
JIBWKEHUM, TakK 4TO KOA(PPHUIIMEHT MOKPHITHS aTMochepbl O0IaYHOCTHIO OKa3bIBae€TCA BCETIa
CTPOr0 MEHBIIMM €IMHULBL. [IpOCTpaHCTBEHHBIN NMEPHUOJ HEUTPAIBHBIX PEIICHUN MEHSETCS OT
MIPOCTPAHCTBEHHOT'O TEepHoJa Hanbojiee HEYCTONUMBBIX BO3MYIICHHUN KIAaCCHYECKON KOHBEKIIMH
Penest (mpu 3HaveHun “BiaxkHoro” uucna Penesi, paBHOM HyJI0) 10 OECKOHEYHOCTH Ha TPAHUIIE
MEXy MOI00JIaCTAMH KPUBOW HEUTpPaIbHOW YCTOWYMBOCTH, TaK UYTO MEPEXOJ 4Yepe3 TpaHHUIly
MNPOHMCXOUT HETPEphIBHBIM 00pa3oM. [Ipu 3TOM OTHOIIEHHE acmekTa syeek (MpoCTpaHCTBEHHBIH
MEepUOJl K BBICOTE) TAKKE CTPEMHUTCS K OCECKOHEYHOCTH, a IUIONIAIb TOKPBITHS aTMOChephI
OOJIaYHOCTBIO CTPEMHUTCS K HYJI0 Ha TpaHUIE MEXAy nomodnactsMu. [paHume Mexay
moAo0IacTIMA Ha KPUBOM HEHUTPaTbHONW YCTOMYMBOCTH COOTBETCTBYET 3HAUEHHE ' BIAXKHOTO"
yucina Pazes, kKoTopoe ecTeCTBEHHO Ha3BaThb KpUTHUECKUM. [Ipu 3HaueHMsX “BiIaXHOro  4YuUcIia
Parest, MEHBIINX KPUTHUYECKOTO, HauOoJiee HEYCTOMYMBBIMU BO3MYILIEHUSIMU MOTYT OBITH TOJBKO
NEPUOANYECKHE IO TPOCTPAHCTBY BO3MylleHus. [Ipum 3HaueHusaAx “BiaaxHoro' uucna Poamed,
MPEBOCXOIAUINX KPUTHUECKOE, Haubojiee HEYCTOMYMBBIMH BO3MYUICHHSIMH MOTYT OBITh Kak
JIOKJIN30BAHHBIE, TaK M MEPUOJUYECKHE IO IMPOCTPAHCTBY BO3MYLIEHHS B 3aBUCUMOCTU OT
3Ha4yeHus yncia Penes.

IIpennoxkeHHass TEOpHsl ONUCHIBAET 3apOXKACHME U PA3BUTHE OTAEIbHBIX KOHBEKTHMBHBIX
00JaKOB W YMNOPSAOYEHHBIX OOJauHBIX CTPYKTYp. OHa TO3BOJIET C €OUHOM TOYKU 3pEHUs
MHTEPIPETHUPOBATDH JaHHbIC HATYPHBIX HAOMIOACHUN M Pe3yJIbTAThl YK€ BHIMOJIHEHHBIX YHUCICHHBIX
ucciaenoBaHui  mpoOseMbl.  Takke OHa  MOXET  SBHThCS ~ XOPOIIEH  OCHOBOM ISt
YCOBEPIICHCTBOBAHUS TapaMeTpU3aluii KOHBEKTUBHOW OOJIAYHOCTH B MOJENAX TPOMHUECKUX

IIUKJIOHOB, OOIIEH ITUPKYISIITUN aTMOC(EPHI, KITUMAaTUYECKUX MOJICISIX U T.J.

1. MImepaun B.41., Kananmauk M.B. CtpykTypa pacTyImux JIOKaIM30BaHHBIX MOJ] B MOJICITH BIIaXKHOM
kouBekumu. Mz6. AH CCCP. ®AO, 1989,25, 4, 4221-4228.

2. Imepmun Bb.4., Kanamank M.B. CtpykTypa pacTyIux MeproIdUYeCKAX MO B MOZE/IH BJIaKHOW KOHBEKIIHH.
Hz6. AH CCCP. ®A0, 1989,25, 8, 810-818.

3. Kanmamauk M.B., lImepnun B.5I. CioHTaHHBIN pOCT BO3MYILECHHUH THIIA yparaHa B MOJIE/IH BIaKHON
xousekuuu. Mz6. AH CCCP. A0, 1990,26, 8, 787—793.

4 Kanamauk M.B., llImepiua B.51. O KOHBEKTUBHOW HEYCTONYMBOCTH BJIAXKHOTO HACBIIICHHOTO CI0s. M36. AH
CCCP. ®40, 1990,26, 10, 1034-1044.

A theory of convective instability of the at  mospheric layer saturated with
water vapor

Shmerlin B.Ya. (shmerlin@typhoon.obninsk.pr§hmerlin M.B., Kalashnik M.V.
SPA “Typhoon”, Institute of Experimental Meteorojpgt. Pobeda, 4, 249038 Obninsk, Kaluga reg., Russ

An analytical theory of convective instability dfe saturated with water vapor, viscous and
heat conductive atmospheric layer in an approaah ithfree from hydrostatic approximation is
developed. The corresponding theory under the Isyaltic approximation was developed earlier
[1-4]. The theory proposed can be considered as agma¢ion of the classical Rayleigh theory of
atmospheric layer convective instability at wateaper condensation in the atmosphere. The
eguation system of "moist” convection differs framat of the classical Rayleigh "dry" convection
only by an additional heat source caused by thedeusation heat release. This source is
proportional to the vertical velocity on the ciratibn ascending branch and turns to zero on the
descending one. The parameterization mentionedds/k as the "conventional heating”. Since the
boundary of the ascending motion is unknown, tlstesy becomes nonlinear.

A comprehensive analytical solution was obtaindte Turve of neutral stability on the plane
of the key parameters (the Rayleigh number and'tiwst” Rayleigh number characterizing the
intensity of condensation heat release) is consducThe spatial structure of neutral solutions
corresponding to each point on the curve of neutability is established. The fundamental
difference between "moist" convection and a "dr@yRigh convection is found: neutral stability
curve consists of two subregions, one of whichesponds to localized in space neutral solutions.
Periodic in space neutral solutions correspondht gecond subregion of the curve of neutral
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stability. They are characterized by considerabbalization of updrafts, so that the coverage ratio
of clouds is strictly less than unity. The spapakiod of neutral solutions is changing from the

spatial period of the most unstable perturbatiohthe classical Rayleigh convection (when the

"moist” Rayleigh number is zero) to infinity at tbeundary between the subregions of the neutral
stability curve, so that crossing the border ioatiauous way. The boundary between subregions
in the curve of neutral stability corresponds te thoist" Rayleigh number that is reasonably to be
called critical. For "moist" Rayleigh numbers l¢kan critical, the most unstable perturbations can
be only those periodic in space. For "moist” Ragjlenumbers exceeding the critical value, the

most unstable perturbations can be both localiredpeeriodic in space depending on the value of
the Rayleigh number.

The theory proposed describes the origin and dpuwsot of localized convective clouds and
cloud-ordered structures. It allows one from a lgingoint of view to interpret the results of
numerical studies carried out on the problem. Ih da a good basis for improving
parameterizations of convective clouds in modelstropical cyclones, atmospheric general

circulation, climate models, etc.

1. Shmerlin B.Ya., Kalashnik M.V. | Structure ofd@ving Localized Modes in a Moist Convection Modei:.,
Atmospheric and Oceanic Physid989, 25, 4, 307#312.

2. Shmerlin B.Ya., Kalashnik M.V. Structure of Alifiging Periodic Modes in a Model of Moist Convemti.
Izv., Atmospheric and Oceanic Physit989,25, 8, 599-604.

3. Kalashnik M.V., Shmerlin B.Ya. Spontaneous Gsaf/Hurricanelike Disturbances in a Moist Conveti
Model. Izv., Atmospheric and Oceanic Physit890,26, 8, 577581.

4. Kalashnik M.V., Shmerlin B.Ya. Convective Insilay for a Moist Saturated Layer. [zvAtmospheric and
Oceanic Physigsl990,26, 10, 759-765.

YyeT BepTUKANbHOM CKOPOCTM B MopAenn nnaHeTapHbix BonH Poccbu B
aTmocdepe

I'pumraesa M.H. (marinagric@mail.r)y 3akuusa P.I'.
Cmaspononvckuil 2ocydapcmeennulil ynusepcumem, yi. Ilywxuna 1, 355000Cmasponois, Poccus

B armocdepe, paBHO Kak U B OKeaHe, Ha0JII0JaeTCs UCKIIOYUTENBHO O0JIbIIOE pa3HooOpasue
BOJIHOBBIX M BUXPEBBIX JIB)KEHUH, YTO OOYCIIOBJICHO BIHUSHUEM CHJI PA3IMYHOTO MPOUCXOKIACHHUS
Ha JAuHaMHUKy atmochepsl U okeaHa. C MpakTHUYECKOW TOYKM 3peHHS OCOOBI HHTEpec
MIPEJICTABJISIOT BOJIHBI CMHONTHYECKOr0 MaciiTaba U CBSI3aHHBIE C HUMU CHHONTHYECKHUE BUXPH
(cuHonTHYeckuit Macmtad B arMocdepe COOTBETCTBYET CHCTEMaM JIBIDKCHHUS, HMEIOIINM
rOpU30HTaNbHBIE pazMepbl nopsaka 103kM U XxapakTepHOE BpeMsl CYIIECTBOBAHUS — HECKOJBKO
CYTOK). B moromHeIXx mporeccax u SBICHHSX OCOOCHHO OOJBLIYIO POJb UTPAIOT ILIaHETAPHBIC
BOJIHBI WM BONHBI PoccOu. OnHako B CUIIy HCKIIOYUTENBHO CII0)KHOTO XapakTepa BOJHOBBIX
IBIDKEHUH Bce Oojiee HIMPOKOE paclpoCTpaHEHHE IOIYy4aeT BEPOSTHOCTHO-CTATUCTUYECKUN
MOJXO0JT K OMUCAHUIO BOJIHOBBIX IBMKEHHM, MO3TOMY OOJIBIIOE 3HAUEHUE UMEET TEOPETUYECKOE
UCCIICIOBaHNE JAHHBIX NIBIbKeHUH. [Ipu aHanmmse ypaBHEHUN AMHAMHUKH aTMOCQEpbl BBUAY HUX
MaTE€MaTHYECKOW CJIOKHOCTH JIE€NAl0TCA JOIYIIEHUs, KOTOPhIE MO3BOJSAIOT YIPOCTUTH 3a1ady M
PELINTD €€ AHAIUTUYECKU WM YUCIIEHHO. OTHAKO 3TH JIOMYIIEHUs HE BCETAA aJIEKBaTHO OTPAXKAIOT
peanbHOE MoBeneHune arMocdeprl. [loaTroMy ananu3 momymieHnd ypaBHEHUN TUHAMUKH aTMOCQEPHI
SIBJISIETCS] aKTyaIbHBIM.

[enbto Hameit paboOTHI ABISETCS YCTAHOBJICHUE M3MEHEHUSI XapaKTepa BOJTHOBBIX JABM)KEHUN
IpU ydeTe BEpTUKAIBHOM cocTaBisome ckopoctd. B momenun PoccOu mpenmnonaraercs
OTCYTCTBHE BEPTHUKAIbHOM CKOPOCTH JBMXKEHUS 4YacTHL BO3[yXa, 4YTO SBISIETCS CHIIbHBIM
npuOIMKEHUEM JUIs yciaoBUN atMocdepsl. PaccMOTpuM ypaBHEHHE MEpEeHOca BHXPS C Y4ETOM
CIIEAYIOMIMX MPHOMMKEeHUi: a) atmocdepa OapoTpornHa; 0) IBHMKeHHEe Oe3TMBEPrEHTHOE, B) cpena
He BsizKas. B ornmume ot mogenu PoccOu BepTukanbHas CKOpPOCTh OTJIMYHA OT HyIsL. B pesynbrare
TOPU30HTaNIbHASL JUBEpreHIuss He Oyner paBHa Hymo. OAHAKO TNpU STOM MpeHeOpexeMm
W3MEHEHUEM BEPTUKAIBHOM CKOPOCTM B TOPU3OHTAIIBHOM IUIOCKOCTH. YUUTBHIBAas BCE
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BBIIIICYKA3aHHOE B ypPaBHEHHMM IIEpEHOCAa BHUXPS CKOPOCTH JIBUXKEHHS M IPeoOpa3oBaB BUXPb
CKOPOCTH B aOCOJIIOTHBIM BUXpb, MOJTy4aeM YypaBHEHHE, KOTOpoe OyleT ONMUCHIBaTh BOJIHBI B
naHHOM Mognenu. Kpome TOoro, yurem, 4ro B YMEPEHHBIX IIUPOTAX MpeodiasaeT HIMPOTHBINA
nepeHoc (3amajHblii), ¥ MPEJCTaBUM T'OPU30OHTAIbHBIC MPOCKIIMH CKOPOCTH B BHJIE OCHOBHOTO
reocTpo(hUYECKOro MOTOKA U HAJIO)KEHHOTO Ha HETO BO3MYIIEHUS, TO €CTh OTKJIOHEHHS CKOPOCTH
OT reocTpO(hUYECKOro MOTOKA.

B pesynbrate mpeodpa3zoBaHUil MOTYIEHO pElICHUE YpaBHEHHS a0COIIOTHOTO BUXPS, KOTOPOE
MMeeT TOT K€ BUJ, 4uTo U pemieHue PoccOu, a BoIpaskeHUe AJIsi CKOPOCTH BOJHBI OYJET TakoM ke,
4yTo 1 BOoMHBI PoccOu. OqHAaKo M3MEHSATCS BBIPAKEHUS JJIS1 TOPU3OHTAIBHBIX CKOPOCTEH YacTHIl
BO31lyXa, C KOTOPHIMU OyAYyT IBUTaThCsl YACTHIIBI MOJ BOJIHOW. B MepuanoHanbHON NpoeKuu
CKOPOCTH IMOABUTCA OOIOJHUTCIBHOC CJIaracMoc. Anammnz MOJIYYCHHBIX Bblpa)KeHI/Iﬁ II0O3BOJINI
YCTaHOBUTH, YTO MpPH YYeTe BEPTUKAIBbHON CKOPOCTH B Mojenu BoiH PoccOu BojHA H3MEHUT
HampalieHue ABMkeHus. OHa OyeT ABUTaThCS MO YIJIOM K Mapajuiesid, 3aBUCSIIAM OT IIUPOTHI U
BEPTUKAJIBHOW CKOPOCTH.

Pabora BemomHeHa B pamkax peamm3arun DIl «Haydnsle w HaydHO-TIEHArorHvecKue Kamapbl
uHHOBAIMOHHOM Poccuu» Ha 2009-2013.r. (Ne 02. 740. 11. 0739)

OnpepeneHne XapakTepUCTUK BHYTPEHHUX FPaBUTALMOHHbLIX BONMIH MeTOAOM
aHanusa rogorpaca CKOpoOCTU BeTpa MO AaHHbIM PagUO30HAOBbLIX
M3MepeHMn B MNpuakBaTopuanbHou atmocdepe 3emnu

I'ybenxko B.H.! (vngubenko@gmail.coymCanumssnos P.P.L, TTasenses A.T.2, AHpeeB B.E.!

ITaBennen A.A.l, 3aur K.2, Kynemos 10.%8

1Uncmumym paouomexnuku u snexmponuku um. B.A. Komenvnuxosa PAH, na. ak. b.A. Beedenckozeo 0. 1,
141190Mockosckas 061., 2. Ppsasuro, Poccus
2l]enmp xocmuueckux ucciedosanuil, Menvbyph, Aécmpanus
3l{enmp xocmuueckux uccredosanuti, Aecmpanutickoe 61opo memeoponozuu, Menvoypn, Aécmpanus

JlaHHBIC PaAMO30HAOBBIX HM3MEPEHUH CKOpOCTH BeTpa, nmpoBeAcHHBIX B 2007 romy, ObLIH
WCIIOJIb30BaHBI [T UIACHTU(UKAIIMY BHYTPEHHUX TpaBUTAIMOHHBIX BOJH (BI'B) u onpenencuus nx
napameTpoB B HIkHeH crparochepe (18—30xkm) 3emmu B paiioHe KOKOCOBBIX OCTpOBOB
(12.04 .., 96.90 B.n.). AHanm3 roporpada CKOpPOCTH BeTpa IOKasal, 4YTO HalIoJaeMbie
(bayKkTyanmuu cKOpocTH oOycioBIIeHBI pacnpoctpaneHueM BI'B B aTtmocdepe, 3HEprus KOTOPBIX
MIEPEHOCUTCS BBEPX.

Hcnonb3ys pe3ynapTaThl aHanmuza rojgorpaga CKOpPOCTH BETpa, JUCIEPCHOHHOE U
MOJIAPU3AIMOHHBIE COOTHOIIEHUS JJII BHYTPEHHUX TPABUTAIIMOHHBIX BOJH, OBUTH OMPEICIICHBI
KJIIOUEBbIE XapaKTEPUCTUKH BOJIH, TaKWe KaKk COOCTBEHHAs 4acTOTa, aMIUIMTY/AA BEPTUKAIbHBIX U
TOPU30HTAILHBIX BO3MYIICHUI CKOPOCTH BETpa, BEPTUKAIbHAS M TOPU3OHTANbHAS JJIMHA BOJIHBI,
COOCTBEHHAs BEPTHKAIbHAS M TOPU30HTAIbHAS (ha3oBasi (M TPYIIOBas) CKOPOCTH, KHHETHUYECKAs U
MOTEHIIUATbHAS YHEPTHSI BOJH.

B pabote npeanaraercs OpuruHaIbHBIA METO/, MO3BOJISIOUINM ONpEAEsATh YaCTOTY BOJHBI B
CHCTEME OTCUeTa 3€MHOTO HaOJro/aTelNs W a3uMyTallbHOE HampaBieHue pacnpocrtpaHenus BI'B B
atmocdepe 3emun. [IpumMeHeHHE ATOro METOAa K TaHHBIM Pau030HA0BBIX U3MepeHuit 28 perpaiis
2007r. mO3BONMIIO YCTAaHOBUTH CIEIYIOIIEE. YacToTa BOJHBI B CHCTEME OTCYETa 3EMHOIO
HaOMroaTeNsl paBHA 14.010* pan/c, uro coorBercTBYeT mepuoay T = 1.259aca. AsumyranbHOe
HanpaBJIeHUE TOPU3OHTAJIbHOW KOMIIOHEHTHI BOJHOBOTO BEKTOpA COBIAJAeT C HalpaBICHHUEM
TOPU30HTANBHON (Da30BOM CKOPOCTU B CHCTEME OTCYETa 3€MHOTO HAOTIOJATENsl, COCTABIISISL YTOJ
— 47.6° 110 OTHOIIEHUIO K OCH 3a1ag-BOCTOK.

Pa6ora BeimonHeHa npu nogaepskke rpanta Nel0-02-01015% Poccuiickoro ponaa GpyHmaMeHTaIbHBIX
uccnepoBanuii u nporpammsel OOH-15PAH

180



Determination of internal gravity wave charact eristics by a hodograph
analysis method of the wind speed on the ba sis of radiosonde data in the
Earth’'s near-equatorial atmosphere

Gubenko V.N: (vngubenko@gmail.cojnSalimzyanov R.R, Pavelyev A.G, Andreev V.E,
Pavelyev A.A', Zhang K?, Kuleshov Y??
*Kotelnikov Institute of Radio Engineering and Etenics of RAS, Vvedenskogo sq. 1, 141190 Fryazino,
Moscow region, Russia
2’SPACE Research Centre, Melbourne, Australia
*Australian Bureau of Meteorology, Melbourne, Auk&ra

Radiosonde measurement data of the wind speeductadin 2007, have been used for the
internal gravity waves (IGWSs) identification andt@nination of their parameters in the Earth’'s
lower stratosphere (18-30 km) over Cocos Islan@0@ S, 96.90 E). A wind speed hodograph
analysis has shown that observed wind fluctuatiares wave-induced while the wave energy
propagates upwards.

Using the results of wind speed hodograph analgspersion and polarization relationships,
we have obtained the magnitudes of key wave pammetuch as the intrinsic frequency,
amplitudes of vertical and horizontal perturbatiaristhe wind velocity, vertical and horizontal
wavelengths, intrinsic vertical and horizontal ph@and group) speeds, wave kinetic and potential
energy.

An original method for the determination of the gnd-based wave frequency and azimuth
direction of the IGW propagation in the Earth’s aiphere has been proposed. An application of
the method to the radiosonde measurements, comd28tEebruary 2007, has given the possibility
to establish following: the ground-based wave fermy is equal to 14[0* rad/s that corresponds
to the apparent wave periotl= 1.25 hours, and the angle between azimuth dwreadf the
horizontal component of wave vector and the west-gds is equal te 47.6'.

This work was supported by the RFBR grant No. 1@0Q15a, and by the program OFN-15 of the
RAS.

UccnepoBaHne BHYTPEHHUX FpaBUTALMOHHbIX BONMH MeTOAOM aHanusa
NOPOroBbIX amMnAUTyA CABUrOBOM HEYCTOMYMBOCTU MO AAHHbLIM
pagvo3aTMeHHbIX BOCCTaHOBMEHUW npodunen temnepatypbl B cTtpatocdepe
3emnu

I'ybenxko B.H.! (vngubenko@gmail.conITasenses AL, AHJpeeB B.E.}, Canumssmos P.P.2,
Bukept EZ JIny 1.3
YYnemumym paouomexnuxu u snexmponuxu um. B.A. Komensnuxosa PAH, nn. ax. B.A. Beedenckozo 0. 1,
141190Mockosckas 06a., 2. @psasuro, Poccus
2ITenmp 2eopusuueckux uccnedosanuii (GFZ), llomcoam, I'epmanus
3Ha14u0Haﬂben? yenmpanvusli ynueepcumem, Yyne-Jlu, Tavieans

Pazpaborana Meroauka oOmpeAcsieHHs MapaMeTpOB BHYTPEHHEW TIpaBUTAIMOHHOW BOJIHBI
(BI'B) mo uaMepeHu o HHIMBUIYAIbHOTO BEPTHKAILHOTO MPOQUIIS TEMIIEPATYPhl WM TNIOTHOCTH B
atMocdepe 3emun. OTa METOIMKA MOXKET OBITh HCIOJIB30BaHA MpU aHAIM3E MNpoduiIeH,
M3MEPEHHBIX JMI00bIMU criocobamu. ChopMynupoBaH M O0OOCHOBAH KPUTEPUH HACHTHU(PHUKAINN
BI'B, B ciiy4ae BBINIOJIHEHUSI KOTOPOTo HaOIOAaeMble QUIyKTyalli TeMIIepaTypbl WIH IJIOTHOCTH
MOTYT pacCMaTpHBaThCS KaK BOJHOBBIE TMposiBIeHUS. MeTtoquka Oasupyercs Ha aHalU3e
OTHOCHUTEJBHBIX aMIUIMTYAHBIX OPOTrOB BOJHOBOTO ITOJISI TEMIIEPATyphbl WM IUIOTHOCTH, a TAKXKe
Ha IOJIOKEHUH JIMHEMHON Teopuu HacbllleHHbIX BI'B, cornmacHo KoTopoMy aMIUIUTYJHBIE TTOPOTH
OTpaHUYUBAIOTCA MPOLIECCAMH TMHAMUYECKONW HEYCTOMYMBOCTH aTMOC(HEPHI.

Jlnst anpoOauy METOJUKUA ObUIM MPHBJICYCHBI TaHHBIC OJJHOBPEMEHHBIX IN SitU GaJIIOHHBIX
M3MEPEHU TeMIepaTypbl M CKOpoCTH BeTpa B crparocdepe 3emuu (Dpanmwms), rae ObLIO
oOHapyKEeHO pachpocTpaHeHHWe BBepx HackimeHHoW BI'B. Bce wu3mepeHHble B OasIOHHOM
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HKCHEPUMEHTE BOJHOBBIE MMapaMeTpbl ObLIIM PEKOHCTPYHUPOBAHBI HAMU C MOTPEIIHOCTHIO He OoJee ~
30 % Ha ocHOBe TeMIepaTypHBIX JaHHBIX. [[ppuMeHeHne METOANKN K TeMIIepaTypHBIM TTPOQHIISIM,
BOCCTAHOBJICHHBIM B PAAWO3aTMCHHBIX S3KCIICPUMCHTAX, AaJI0 BO3MOKHOCTH I/II[CHTI/I(l)I/II_II/IpOBaTB
BI'B B HmxHel cTparochepe 3emin U ONpPEeACIUTh BEJIMUMHBI KITFOUEBBIX BOJIHOBBIX MapaMeTpOB,
TaKUX KakK COGCTBGHHaH YaCTOoTa, aMIUIMTylda BCPTUKAJIBHBIX W TOPHU30OHTAJIBHBIX BOSMYH_ICHI/Iﬁ
CKOPOCTH BETpa, BEpTHUKaJIbHAs W TOPU3OHTAJbHAs AJMHA BOJIHBI, COOCTBEHHAsh BEpPTHKAIbHAs U
ropusoHTasibHas (a3oBas (M TPYNIOBas) CKOPOCTH, KMHETHYECKas M IMOTCHIMANbHAs SHEPrus,
BEPTUKAIbHBIE IMOTOKH BOJHOBOW SHEPTMHM M TOPU3OHTAIBHOIO HMIynbca. [IpeacraBieHbl u
OGC}’)KI[&IOTCH PE3YIbTAaThl UCCIICAOBAHUA BHYTPCHHHUX BOJIH, IOJYUYCHHBIC Ha OCHOBC aHalin3a
TEMITIEPaTYPHBIX JAHHBIX PAIMO30HIUPOBAHUS aTMOCchepsl 3eMiIH ¢ ToMoIisio cimyrtHukoB CHAMP
u COSMIC GPS.

Pabota Beimonnena npu noaaep:xkke rpanta Nel0-02-0101% Poccuiickoro ¢ponaa pyHIaMeHTaIbHBIX
uccnenoBanuii u nporpammsel OOH-15PAH

Investigation of internal gravity waves by th e method of analysis of
shear instability threshold amplitudes from th e radio occultation retrievals
of temperature profiles in the Earth’s strato  sphere

Gubenko V.N!, Pavelyev A.G, Andreev V.E., Salimzyanov R.R, Wickert J4 Liou Y.-A2
*Kotelnikov Institute of Radio Engineering and Etenics of RAS, Vvedenskogo sq. 1, 141190 Fryazino,
Moscow region, Russia
“GeoForschungsZentrum (GFZ), Potsdam, Germany
3National Central University, Chung-Li, Taiwan

A method for the reconstruction of internal grawtsave (IGW) parameters from a single
vertical temperature or density profile measurenernhe Earth’s atmosphere has been developed.
This method does not require any additional infdromanot contained in the profile and may be
used for the analysis of profiles measured by waritechniques. The criterion for the IGW
identification has been formulated and argued.him ¢ase when this criterion is satisfied, then
analyzed temperature or density fluctuations carcdresidered as wave-induced. The method is
based on the analysis of relative amplitude threlshof the temperature or density wave field and
on the linear IGW saturation theory in which ampme thresholds are restricted by dynamical
(shear) instability processes in the atmosphereenAthe amplitude of an internal gravity wave
reaches the shear instability limit, energy is asmil to be dissipated in such a way that the
amplitude is maintained at the instability limitth® wave propagates upwards.

In order to approbate the method we have usedtundsita of simultaneous balloon high-
resolution measurements of the temperature and wetaktity in the Earth stratosphere (France)
where a long-period inertia-gravity wave propagatimpward has been detected. Using the
temperature data only, we have reconstructed alhthasured wave parameters with uncertainties
not larger than 30%. An application of the methodhe radio occultation temperature data has
given the possibility to identify the IGW in the f#as lower stratosphere and to determine the
magnitudes of key wave parameters such as thensidrirequency, amplitudes of vertical and
horizontal perturbations of the wind velocity, veat and horizontal wavelengths, intrinsic vertical
and horizontal phase (or group) speeds, kinetic @otdntial energy, vertical fluxes of the wave
energy and horizontal momentum. The obtained resafitinternal wave studies in the Earth’s
stratosphere deduced from the COSMIC and CHAMP G&Sltation temperature profiles have
been presented and discussed.

This work was supported by the RFBR grant No. 1@0215a, and by the program OFN-15 of the
RAS.
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UccnepoBaHue XapaKTepucTtuk akyCTUKo-rpaBUTauluOHHbLIX BOJIH Ha OCHOBeE
MogenupoBaHus

IMepesanosa H.IT.! (pereval@iszt.irk.ry Iomskosa A.C.", Ioropensues A.1.% (apogor@rshu.fju
YUnemumym conneuno-3emnoii pusuxu CO PAH, yn. Jlepmonmosa 126, 664033Upkymek, Poccus
2poccutickuii 20Cy0apcmeentblil 2udpomemeoponocuieckuil yHueepcumem, Manooxmunckuii np. 98, 195196
Canxm-Ilemep6ype, Poccus

Modeling study of acoustic-gravity wave charac  teristics

Perevalova N.P, Polyakova A.S, Pogoreltsev A f.
Ynstitute of Solar-Terrestrial Physics SB RAS, tsky Russia
“Russian State Hydrometeorological University, S&etersburg, Russia

C HCNONB30BAHMEM YHMCIECHHOM MOJIENMW I pacuyeTa BEPTUKAIbHOW CTPYKTYpPBhl aKyCTHKO-
rpaBuTallMOHHBIX BOJMH (AI'B) B Hem3oTepMuueckoil, cTpaTH(QUIMPOBAaHHONH MO IUIOTHOCTH
atMocepe MpU HANMYUU 3aBUCALIETO OT BHICOTHI (POHOBOTO BETpa U Yy4YeTe MOJICKYJISPHOU
JTUCCHUITAINU, O0YCIOBIEHHOW BS3KOCTHIO U TETUIOMPOBOIHOCTHIO, UCCIIEIOBAHBI XapaKTEPUCTUKH
AT'B pasmuunbix macitaboB (mawabl BoH 100-1200xMm, mepuoabt 10-50MuH) B pa3indHBIX
reopu3MUeCcKNX YCIOBUSX. YCTaHOBJIEHO, YTO Bce paccmaTrpuBaBmuecs Tunbl AI'B a¢dexTuBHO
JOCTUTAIOT BBICOT TepMoc(hepsl BHE 3aBUCHMOCTH OT CKOPOCTH U HaIlpaBJIeHUs (JOHOBOTO BETpA.
Bonubl ¢ OonpmmMMHM mepuoamMH M JUIMHAMU BOJH HMMEIOT OOJBIIYI0 aMIUTUTYLy, MEHee
MOJIBEPKEHBI UCCUTAIMK B TepMocdepe W MOTYT MPOHUKATh Ha OOJBIINE BBICOTHI. XapakTep
BBICOTHOTO TIPO(HIIST aMIUTUTY/IbI 3aBUCUT OT MacimTaboB AI'B. AmMminTyna kpymHoMacTaOHBIX
AI'B (mmunbl BoaH 6onee 1000km) pacter 10 BbIcOThI ~ 120KkM, MOCHE Yero Majo MEHSETCS C
BoicoTOl. Cpennemacmtadusie AI'B ¢ qmuaamu BostH 100-500kM MMEIOT MaKCUMyM aMILTHTY/IbI
Ha BbicoTax 120-130kM m 10CTaTOYHO OBICTPO 3aTyXalOT BBIIIE ATOTO YPOBHA. B 00yiactu BBICOT
0-50 kM ammmuTyza cpenHeMacmtabubix AI'B He3HaunTenpHa.

Ce30HHBICE W WIMPOTHBIC PA3NU4YMsl B TIOBEACHUHM BBICOTHBIX Mpoduieii ammumuTyasl Al'B
o0ycioBrieHbl (DOHOBBIM BETPOM U Temmeparypoil. lmeercss 3aBUCHMMOCTh OT HalpaBiCHUS
pactipoctpanenuss AI'B, HamOosnee BbIpaKEHHAs s BOJH CpPEAHMX MAacIITa0OB. YKa3aHHAs
3aBUCHMOCTh OOYCIIOBJIEHAa BBICOTHBIM PAcHpeAesieHHEM CKOPOCTH ()OHOBOTO 30HAJIBHOTO BETpa B
arMocepe. CHibHBIN BeTep B TepMOC(epe BhI3HIBACT CHUYKEHHE BBICOTHI MAKCUMYMa U YMEHBIIICHHE
MaKkcUMaJTbHOW amMruTyabpl AI'B, pacnpocTpaHsronmxcs o BETpy, a Takke OBICTPOE 3aTyXaHUE ITHX
BOMH Ha BbicoTax Bhime 150km. PaccumTaHHble aMIUMTYABI W BBICOTHI MakCUMyMa JJisl BOIH,
pacmpoCTpaHsIONIMXCA MPOTUB BETpa, CYHIECTBEHHO OOJbllE, JUCCUMALUS 3TUX BOJH C BBICOTOM
MIPOUCXOUT MeIeHHee. /|1 KpyITHOMACIITaOHBIX BOJIH CE30HHBIE U IIIUPOTHBIE OTIMYUS B XapaKTepe
BBICOTHBIX MPOGUIEH aMILTUTY bl BeIpaXkeHbl cinado. [Ipu cunbHOM BeTpe B TepMocdepe aMILTUTY IbI
BOJTH, JIBUTAIONIUXCS MPOTUB BeTpa, B 1.5-2 pasa BbIlIe, HO XapakTep BHICOTHOTO MPOQUIIS TaKOU XKe,
KaK JJIs BOJIH TIPOTHUBOIMOJIOXKHOTO HarpapiieHus. Takum oOpazom, AI'B ¢ 6ombiioi ATMHON BOJHBI
MEHEee TMOJIBEPKEHBI BIMSHHUIO (POHOBBIX XapPaKTEPHCTHK aTMOC(Ephl. Y CTaHOBJIEHO, YTO U3MECHEHHE
YPOBHSI T€OMarHUTHOM aKTMBHOCTH BJIMSET HAa BBICOTHOE pacrpesiesieHrne (JOHOBOTO BETpa B BBICOKUX
LIMPOTAax, YTO IPUBOJUT K U3MEHEHUIO BBICOTHOM CTPYKTYpbl AI'B.

PaboTa BbImONHEHa HpU HoAAEpX)Ke MexaucuuIimHapHOro uHTerpanuoHHoro npoekra CO PAH

Ne 56, Poccuiickoro ¢onma QyHmaMeHTanbHBIX wucciaeqoBanuii (rpanr 10-05-00113), a Takke
MunncrepcTBa oOpazoBanus U Hayku Poccuiickoit eneparnmn (I"ockontpakt Ne 14.740.11.0078).
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AHanu3 TeKywWux CNeKTPOB AONronepyvoaHbIX Bapuauun napameTpos
BepxHen atmocdepbl 3emnu

IInsmes b.I.' (shpynev@iszf.irk.r)y Oiinan A.B.", Yepuurosckas M.A.Y, Berunckas A.JO.2
YUnemumym conneuno-semnoii pusuxu CO PAH, yn. Jlepmonmosa 1261, 664033Upkymek, Poccus
24nmae-Casncxuii punuan Feousuueckoii cuyocovr CO PAH, np. Ax. B.A. Konmioza 3, 630090Hosocubupck,
Poccusa

B pabote mpoBomuTcs wWccaeAOBaHUE OJITOBPEMEHHBIX BapHalMii IMapaMETPOB BepxHEH
atMocepsl 3eMiIM HAa OCHOBE TEKYIIUX CIEKTPOB, TMO3BOJSIONINX BBIABISATH  BpeMs
MHTEHCU(pUKAMU KojeOaHUN ¢ pa3sHbIMU IepHoJaMH. AHATU3UPYIOTCS JTaHHbIE Te0PU3NYECKUX
oOcepBaTtopuii CHOMPCKOTO PETHOHA W JaHHBIE CIIYTHHKOBOTO 30HAMpOBaHus. HazemHbie
M3MEpEeHUs MpeICTaBICHbl [UIMHHBIMU PSAaMH JaHHBIX HOHO30HI0B B MpkyTrcke u HoBocubupcke,
JaHHBIMU UPKYTCKOTO pajiapa HEKOTePEHTHOTo paccestarsi. CIyTHUKOBBIE TaHHBIE TI0 TEMIIEpaType
B Me3ocdepe mpencraBiieHbl JaHHBIME Tpubopa MLS wa cnytHuke EOS AURA u nanHbIMEH
MOJIHOTO ~ JJEKTPOHHOTO  coaepkanust cuctemMbl GPS. JlaHHbIe  pa3HBIX  U3MEpPEHUA
paccMaTpuBalOTCs Ha MPEAMET CBSI3U BapUalluil U3MEPSEMbIX MapaMeTPOB ¢ KPYMHOMACIITAOHBIMU
BOJIHOBBIMH TIPOLIECCAMU B HEUTPaJIBLHOM aTMocdepe.

B pesynpTaTe aHanM3za TEKYIIUX CIEKTPOB YCTAaHOBJIEHO, YTO OCHOBHAs YacThb JHEPTUU
JONTONEPUOAHBIX KoeOanuit B monocdepe u B MLT perunone Boifensercs B quana3oHe MEPHOIOB
25-28 CyToK W COOTBETCTBYET TEPHUOJMYHOCTH TIPOXOXKIEHUS aKTUBHBIX oOOJacTed 1o
noBepxHocTH ConHIA. DTHU MEPUOJUYHOCTH OTIMYAIOTCS BCJEACTBUE PA3HMIIBI CUICPUUYECKUX
MIEPHOJIOB BPAIIEHUSI COJTHEYHOM TTOBEPXHOCTH HA SKBATOPE M BOJIM3M MONIFOCOB. UHTEHCUpUKALINS
KaKJIONH M3 KOJeOaTeNbHBIX MOJ JIUTCA 3—5 000poToB, mMoka Ha COJHIE CYIIECTBYET aKTHBHAs
obmacth. 711 pa3HBIX YpOBHEH COJIHEYHOW aKTMBHOCTH €CTh BBIJCNICHHbIC rapMOHUKH. Tak s
Hayaja akTuBHOCTH 2370 mmkina B 1998 romy mnpeobnamanu rapMoHWKd 24-26 CyTOK, B
makcumyme aktuBHocTH 2002-2003 npeobOmanana rapmonuka 29 cyrtok. Hambosnee orueTnmBo
COJTHEYHAsl COCTABIIAIOIIAs KOJIeOATEeIHbHOM SHEPTUU OTPAKEHA B KPUTUUYECKOM 4acTOTE HOHOC(]EPHI
foF2 u BeicoTe Makcumyma hMF2.B MeHblIel CTEeHN 3TH MEPHOAMYHOCTH mposBisioTces B [1DC
GPS xots o01mast TeHASHIINS YCUIICHUS YKa3aHHBIX TIEPHOJIOB TaK)XKe IPUCYTCTBYET.

Crnenyromuii 1m0 BeTWYMHE aMIUTATYAbl KoJieOaHWU siBisieTcss mepuon  ~ 14 CcyTok,
COOTBETCTBYIOIIMK pa3HUIle (a3 COJHEYHOrO0 TEPMAJbHOTO W JIYHHOTO TPaBUTAIMOHHOTO
NPUIKBOB. JTa MojJa Kojiebanuii Hanbosee mposiBiicHa B HouHOe BpeMs (B 03-06 LT) B maHHBIX
BbICOTHI Makcumyma hmF2u B fOF2. IIpu HH3KOM CONHEYHOW aKTHBHOCTH 3TOT IMEPHUOJ TaKXKe
Habmonaercs B nanHbix [19C GPS.B me3ocdepe nmo manueiM Temneparypsl 30512 MLS EOS Aura
MepUOANYHOCTh ~ 14-15 CyTOK SIBISIETCS OCHOBHOM B JMHAMHUKE CpeIHEH HOYHOW W CpeaHeit
naeBHO# Temmeparypsl B 2008-2009rr. 3HauMMbIMU SIBIISIIOTCSL TakkKe KoJeOaHHUs C MEepHOJOM
~ 10cyTOK, ABISIOMIMECS TPEThEe FAPMOHUKON OCHOBHBIX BBHIHYKJIAIOIINX KOJICOAHMH.

I[To manaeiM [IDC GPS, psn KOTOpBIX SBISETCS CaMbIM  IPOJODKUTEIBHBIM, OBLIH
UCCIIeIOBaHbl 0osiee JUIUTENbHbBIC (MEXCe30HHbIC) Bapuanuu. Kpome mepuonga B %2 roja, Kak B
JTHEBHBIX, TAK U B HOYHBIX JAaHHBIX, 3HAUUTEIbHYIO aMIUTUTYIy UMEET TPETh r00Bas rapMOHUKa
(210-260 cyrok). MIHTEHCUBHOCTH STHX KOJICOATEIBHBIX MOJI ISl THEBHBIX YCIOBHI KOPPEITUPYIOT
C COJIHEYHOU aKTUBHOCTHIO.

Pabora BeImonHeHa npu mHojaepikke Poccuiickoro ¢gonaa GyHIaMEHTaIbHBIX HCCIICAOBAHUM, IPAaHT
Ne 09-05-00757.
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Influence of orographic waves on the general circulation and ozone
transport in the atmosphere

Koval A.V., Gavrilov N.M. (gavrilov@pobox.spbuyu
Saint-Petersburg State University, Atmospheric RisyBepartment, 1 Ulyanovskaya St, St. Peterstii8§504,
Russia

Parameterization of orographic waves is includetb ia numerical model of general
circulation of the atmosphere from the ground ughothermosphere. The response of atmospheric
circulation on the orographic wave forcing is sadliPropagation of orographic waves from the
ground and their dynamical and heating impacts naienges in the mean flow speed in the
middle and upper atmosphere. Inhomogeneous distibuof mountain regions leads to
inhomogeneities in general circulation. Changeshe mean vertical velocity due to orographic
wave impact may create variations of global flueésozone and other atmospheric constituents
produced by general circulation.

Metoan vaeHTUPUMKaALUMN BHYTPEHHUX FPaBUTALMOHHLIX BOJSIH U
onpegeneHve Mx napameTpoB NO AaHHbIM aHanu3a paguo3aTMeHHbIX
BOCCTaHOBNeHM npodunen temnepatypbl B atmocdepax Mapca n BeHepbl

I'y6enko B.H. (vhgubenko@gmail.comAnnpees B.E., [TaBenser A.I"., CanumssiHos P.P.
Hucmumym paouomexnuru u snexmponuxu um. B.A. Komenvnuxosa PAH, ni. ax. B.A. Beedenckoeo 0. 1,
141190Mockosckas 00a., 2. Ppazuno, Poccus

Pa3paborana  opuruHajgbHas ~ METOAMKA  ONpPENENICHHUS  apaMeTpoB  BHYTpPEHHEH
rpaBuTaliioHHOW BOJNHBI (BI'B) mo wu3MepeHHI0 HMHIMBHIYaTbHOTO BEPTHKAIBHOTO MPOQHIIS
TEeMIIepaTypbl B atMocdepax IIaHeT 3eMHOW TpyHmbl. DTa METOAMKA MOXKET OBITh MCIIOJIb30BaHA
IpU aHalM3€ BBICOTHBIX MNpoQwMiIeH, HW3MEPEHHBIX I00BIMU crocobamu. CdopMmynupoBaH u
obocHoBaH kputTepuii uaeHtudukanuu BI'B, B ciyuae BhIMOSHEHHUS KOTOPOTO HaOIIOJaEMBbIC
GiykTyanmuu TemmepaTypsl MOTYT paccMaTpUBaThCs Kak BOJIHOBBIC MpoOsBICHHS. Meroanka
0asupyeTcsl Ha aHallM3€ OTHOCUTENIbHBIX aMIUIUTYIHBIX OPOTOB BOJHOBOI'O MOJIS TEMIIEPATypHI, a
TAK)K€ Ha MOJIOKEHUM JIMHEMHOM TeopuH HachlilleHHBIX BI'B, coriiacHo KoTopoMy amIuIMTyAHbIE
MOPOTY OTPaHHYMBAIOTCS TPOIECCAMH TUHAMHUYECKOH (CABUIOBOI) HEYCTOWYMBOCTH aTMOC(HEpHI.
IIpenmnosnaraercs, 4To KOIa aMIUINTYyla BHYTPEHHEN IpaBUTALlMOHHOW BOJIHBI JOCTUIAeT Ipeaesa
CABUIOBOM HEYCTOMYMBOCTH IO MEpE PACIPOCTPAHEHUS BOJHBI BBEPX, AUCCHUMALUS BOJIHOBOU
SHEpPIUU MPOUCXOAUT TaKUM o0Opa3oM, uro ammuutyaa BI'B momnepxuBaercs Ha ypoBHE mopora
aTMOC(EepHOM HEYCTOWYMBOCTU. [IpUMEeHEHHME METOAWKH K  BEPTUKAIBHBIM  TPOQHISIM
TEMIIEPATypbl, BOCCTAHOBJICHHBIM B PAaJMO3aTMEHHBIX JKCIIEPUMEHTAax, Jajl0 BO3MOKHOCTb
uaentupunuponats BI'B B atmocdepax Benepsl u Mapca u onpenesinTh BeTUUYHUHBI KIFOYEBBIX
BOJIHOBBIX IapaMeTpOB, TaKUX Kak COOCTBEHHas YacToTa, aMIUIMTyAa BEPTUKAIbHBIX H
TOPU30HTAJIBHBIX BO3MYLIEHUM CKOPOCTH BETpa, BEPTUKAJIbHAs M NOPU3OHTAJIbHAS JUIMHA BOJIHBI,
COOCTBEHHAs BEpTHKAIbHAS M TOPU30HTAIbHAS (ha3oBas (M TPYIIOBas) CKOPOCTH, KHHETHUYECKAs U
IIOTEHIMAIbHAsl JSHEPIUsl BOJIH, BEPTUKAJIbHBIC ITIOTOKHM BOJIHOBOM JHEPIMM M TOPU30HTAIBHOI'O
HMITYJIbCA.

[IpencraBieHbl U 0OCYXAAIOTCS PE3YIbTAaThl UCCIEIOBAHUS BHYTPEHHUX T'PABUTAIIMOHHBIX
BOJIH, TIOJly4YEHHbIE Ha OCHOBE aHalIM3a TEMIIEPATYPHBIX JaHHBIX PaJAMO30HAMPOBAHUS aTMocdep
Beneps! 1 Mapca ¢ momomrsio criyrHukoB Benepa 15u 16, Magellana Mars Global Surveyor.

Pabota Beimonnena npu noaaep:xkke rpanta Nel0-02-0101% Poccuiickoro ¢ponaa pyHIaMEeHTaIbHBIX
uccnepoBanuii u nporpammsel OOH-15PAH.
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A method of the internal gravity waves ident ification and determination of
their parameters from analysis of the radio occultation retrievals of
temperature profiles in the atmospheres of th e Mars and Venus

Gubenko V.N. (vhgubenko@gmail.cprndreev V.E., Pavelyev A.G., Salimzyanov R.R.
Kotelnikov Institute of Radio Engineering and Etenics of RAS, Vvedenskogo sq. 1, 141190 Fryazino,
Moscow region, Russia

An original method for the determination of intdrgaavity wave (IGW) parameters from a
single vertical temperature profile measuremerat planetary atmosphere has been developed. This
method does not require any additional informatiohcontained in the profile and may be used for
the analysis of profiles measured by various tepes. The criterion for the IGW identification has
been formulated and argued. In the case when titgsion is satisfied, then analyzed temperature
fluctuations can be considered as wave-induced. né#od is based on the analysis of relative
amplitude thresholds of the temperature wave feeld on the linear IGW saturation theory in
which amplitude thresholds are restricted by dymaimi(shear) instability processes in the
atmosphere. When the amplitude of an internal waeehes the shear instability limit, energy is
assumed to be dissipated in such a way that thétadgis maintained at the instability limit aeth
wave propagates upwards. An application of the otetio the radio occultation data gave the
possibility to identify the IGW in the Venus’'s arMars’s atmospheres and to determine the
magnitudes of key wave parameters such as thensidrirequency, amplitudes of vertical and
horizontal perturbations of the wind velocity, veat and horizontal wavelengths, intrinsic vertical
and horizontal phase (or group) speeds, wave kiragtd potential energy, vertical fluxes of the
wave energy and horizontal momentum.

The obtained results of internal wave studies en\fenus’s and Mars’s atmospheres deduced
from the Venera 15 and 16, Magellan and Mars Gl&aleyor occultation temperature profiles
are presented and discussed.

This work was supported by the RFBR grant No. 1@0215a, and by the program OFN-15 of the
RAS.

M3meHeHUs1 xapaKTepuCTUK 3MUCCUM U TemnepaTypbl Me3onaysbl BO
BpeMsl cTpaTtoccepHbIX MOTenseHun

[epues H.H. (n.pertsev@bk.juTlepmunos B.1.
Hucmumym @usuxu ammocghepwr um. A.M. Obyxosa PAH, Iviocesckuii nep. 3, 11901 Mockesa, Poccus

Change in mesopause emission characteristics during stratospheric warmings

Pertsev N.N., Perminov V.I.
Obukhov Institute of Atmospheric Physics of Rus8izademy of Science, Moscow

Buesanubie crparochepubie mnoreruienuss (BCII) sBustorcs Hambonee MacIiTaOHBIMH
COOBITHSIMH B 3MMHEH cpeaHeld atmocdepe, UIAIMMHCS OT HECKOJIBKUX CYTOK JI0 HECKOIBKHX
Henenb. OHM  XapaKTepU3YIOTCS W3MEHEHHEM B BETPOBOM CHCTEME B TMOJISIPHOM o0iacTu
crparocepbl M, Kak CIEICTBHE 3TOr0, 3HAYUTEIBHBIM yBeIMYeHHEM TemiepaTypbl (> 25K).
CornacHo TeoperuueckuM uccienoBanusm npupoga BCII cBs3ana ¢ pacmpocTpaHeHHEM BBEpX
KPYITHOMACIITAOHBIX TUTAHETAPHBIX BOJH, BO3HUKAIOIIKX B Tporocdepe, U MX B3aUMOJICHCTBHEM CO
CTpaTo-Me30ChepHBIM UPKYMIOISApHbIM BuxpeM [1, 2]. [Ipy KOHBepreHIHH MOTOKA BOJIHOBOW
SHEPTUM MPOMCXOAUT 3aMEJICHUE 3alaHOTO 30HAJTBHOTO MOTOKA (BIUIOTH JIO €ro OOpallieHwus),
YCUJICHHE MEPHAMOHAIBHOIO BeTpa K IOJIIOCY U BEPTUKAIBHOTO JIBUXKEHUs BHU3. B pesynbrare
HaOIOMaeTCsl 3HAYUTEIBHBIN aana0aTHYeCKHil pPa3orpeB, OXBATHIBAIOMIMK BBICOKONIMPOTHYIO
crparocdepy.

B nmanHOl paboTe HCCIEAYIOTCS HW3MEHEHHS XapaKTePUCTHUK SMHCCHH MOJICKYJISIPHOTO
kuciopona (nmomoca (0-1) ATMocdepHOi CHCTEMBI ¢ BBICOTOM MakcMMyMma H3iydeHuss 95km) u
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ruapokcuina (monoca (6-2) ¢ BeicoTol Makcumyma wu3inydeHus 87km) Bo Bpemss BCII B
suBape—(deBpaie 2010r., a takke mo MHorojetHuM (2000-2010rr.) maHHBIM CIEKTPATbHBIX
U3MepeHuil B 3BEHUTOPOJE. AHANM3UPYIOTCS WHTCHCHBHOCTH OOEMX AMECCHIA, BpallaTelbHAS
TeMIleparypa THAPOKCUIA M €€ BHYTPU-HOYHBIE CTaHJApPTHBIE OTKJIOHEHUS KaK WHAMKATOP
BOJTHOBOM aKTHUBHOCTHM B TEUYEHUE HOYHU. Pe3ynbTaThl CTATUCTUYECKOTO aHaIU3a 10 METOIY
HaJIOXEHHS 30X MOKa3bIBaloT, 4To Ha MakcuMyM BCII npuxondrcs MUHUMYMBI B TeMIiepaType U
MHTEHCUBHOCTU 3MHccuil Me3omay3bl. OnHako yepe3 5 nHel mocie makcumyma BCII Bo Bcex
Cllydasix HaOJII0/aloTCs CUJIbHBIE MAaKCUMYMBbI B XapaKTEPUCTUKAX IMHUCCHUI: B MHTEHCHUBHOCTSIX —
yBenuueHue B 1.7/-2 pa3za OTHOCHUTENBHO X MUHUMAJIbHBIX 3HAUEHUM, B TeMIlepaType — pocT Ha
17 K oTHOCHUTENILHO €€ MUHUMYMa, U B aKTUBHOCTHU BOJIH B T€UEHUE HOUM — MoBbIlIeHue B 1.5pa3a.
OTH MaKCUMYMbI B XapaKTEPUCTHUKAX AMHUCCUUA Me30Iay3bl HE MPOTHO3UPYIOTCS COBPEMEHHBIMU
mozensmu pa3Butus BCII u ero oTkivka B BepxHei atmocdepe.

Pa6ora BeimonHsIack mpu noanaepxke PODU, rpant 10-05-00198.

1. Holton, J. R. The Influence of Gravity Wave &g on the General Circulation of the Middle Aspbere.

J. Atmos. S¢i.1983,40, 2497-2507.
2. Matsuno, T. A Dynamical Model of the Stratosph&udden Warmingl. Atmos. Scil1971,28, 1479-1494.

Signatures of atmospheric long-period oscillati ons in seismometric data

Ermolenko S.I (natale_spb@mail.juKarpova N.V*, Shved G.M, Wendt S, Jacobi Christoph
ISt. Petersburg State University, Department of Apheric Physics, Ulyanovskaya 1, 198504 Saint-
Petersburg, Russia
?|nstitute of Geophysics and Geology, Universityeipzig, Talstr. 35, D-04103 Leipzig, Germany
3Institute for Meteorology, University of Leipzigephanstr. 3, D-04103 Leipzig, Germany

In the 1960s, Lin'kov with colleagues from St. lPgberg University [1] first detected
oscillations of much longer periods than day fraoords of zero drift of vertical seismometer. For
example, strong oscillations of ~ 15, 25, and 59 pariods have been revealed. However, the
origin of these oscillations remained unclear.

Here, we analyze measurements, made by a threeahsgismometer at Collm Observatory
(51.3°N, 13°E) in 2002, together with simultaneomgasurements of atmospheric pressure
variations by a microbarometer. Power spectra baes obtained for the Z-, N-, and E-channels of
the seismometer. These spectra show oscillatiopsraids of several days for all of the channels.
Likewise, the spectra of pressure variations shetvang features similar periods. The comparisons
of seismometric running spectra for all the chasragld with microbarometeric running spectrum
have been made for annual series over the 30-dagiowi sliding along the series with the 1-day
step. As a result, common features in theéBday period range have been confidently revealed
all four running spectra. In particular, joint spat peaks have been found in the pressure and Z-
component series in summer, and in the pressur&lawnponent in winter.

The frequencies of common spectral features chuaifpetime. The features in seismometric
spectra may be explained as signatures of planetBmpspheric waves. For now, a physical
mechanism of action of planetary waves on 'maggneeneter remains unknown yet.

This research was supported by German-Russiardistgylinary Science Center (Pr. G-2011a-1).
1. Lin'kov E.M.Seismic phenomenheningrad University Press, 1987.
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BnusiHne ctpaTocdepHbIX BOSMIH Ha NPU3EeMHYI0 KOHBEKLMUIO

Jlapuenko U.H., 3akunsu P.I'. (zakinyan@mail.rj

Cmaspononvckuil 2ocydapcmeennulil ynugepcumem, yi. Ilywxuna 1, 355000Cmasponois, Poccus

CymecTByeT JIuUHaMHM4ecKass B3aHMMOCBSI3b MeEXIy Tpomochepoit u  crparocdepoi:
cTpaTocepHble MPOIECCHl BIUAIOT Ha PACIPOCTPAHEHUE IUIAHETAPHBIX BOJH, KOTOPbIE B CBOIO
oyepenb BIHMSAIOT Ha TEPMHUUYECKYIO CTPYKTYpy W IHMPKYJISLuI0 cTpatocdepsl. M3meHenue
JUHAMHYECKOTO pexuma crparochepbl MOXKET BIUATh Ha HUPKYJSLUIO Tpornocdepsl, Hanmpumep,
yepe3 OTpaKCHUE IJIAaHETApPHBIX BOJH M MX IOCIENYIOIIee paclpocTpaHeHHe B Tporocdepy.
Haubonee spxo crtpatochepHoO-TporiochepHOE B3aMMOJCHUCTBUE MPOSBISIETCS BO  BpeMs
MOJITOTOBKH M Pa3BHUTHsI COOBITUI BHe3amHbIX cTparocdepubix morerienusx (BCIT). Oxnako 1o
HACTOSIIEr0 BPEMEHU HE CYHIECTBYET TOYHOI'O TEOPETHUYECKOTO OOBSICHEHHS BCEX OCOOCHHOCTEH
MEXaHU3Ma JUHAMHYECKOM B3aMMOCBS3U cTpatocdhepbl u Tpomnochepsl. [losromy 1enbio
UCCIIEIOBaHMs  sBISETCS pa3paboTKa MaTeMaTU4YecKOW MOJIeNH, OIKCHIBAIONICH BIIMSHUE
cTpaToc(epHBIX BOJIH HA pa3BUTHE KOHBEKLIMH B Tponocgepe.

C HekoTopoil TOUYKH 3peHHs aTtMocdepa 3eMiId TMPECTaBIseT COOO0H KoJeOaTeIbHYIO
CHCTEMY, B KOTOPOW CYIIECTBYIOT COOCTBEHHBbIC (pE30HAHCHBIE) TJI00AJIbHBIC KOJICOAHUs, TaK
Ha3bIBa€Mble HOpMaslbHbIE aTMoc(epHble Monbl. B paboTax, MOCBSIIEHHBIX H3YYEHHUIO CBOMCTB
COOCTBEHHBIX  KoJiebaHud  arMocdepsl,  BO3MOXHBIE  HCTOYHHUKM  BO3OYXKICHHS  HE
paccMaTpuBaOTCs, a JUIIh OTMEYAETCS, UYTO JTF000U CITyJailHBIM METECOPOTOTHUSCKUN IITYM JOJKEH
IPUBOJUTL K UX reHepauuu. C Apyroil cTOpoHBI, U3BECTHO, YTO B PE3YJbTAaTE B3aUMOJACHCTBHUS
crannoHapHbix IutaHetapHbix BoiaH (CIIB) co cpemnum moTtokoM B crparocdepe BO3HHUKAIOT
KBa3UIIEPUOAUYECKHE OCLHWUIALMU KaK CpeIHero Inoroka, Tak u ammumryasl CIIB — Tak
Ha3bIBa€MbI€ CTPATOCHEPHBIE «BACHUIUIALIMOHHBIE IUKIIBI» I IPOCTO «BACIIMIIISIIII.

B naHHOM wucciieZloBaHMM TOKa3aHO, 4YTO BOJHBI B cTparocdepe OyayT BBI3BIBATH
KOHBEKTHBHbBIC IBW)XEHHUs B Tpomochepe. JlaHHoe nBmkeHue siBiseTcs (OHOM, Ha KOTOPOM
pa3BUBaeTCi IpU3EeMHas KOHBeKuus. s ompeneneHus ycioBUII BO3HUKHOBEHHUS KOHBEKIIMH
CyXOro BO3/yXa B IPHU3EMHOM CJI0O€ B paMKaxX IBYMEpPHOW MOJENU pPACCMOTPUM ypaBHEHHE
JBIKEHUS MICABHOM JKUAKOCTH B (opme Diliepa B MHEPLUAIBHON cucTeMe OoTcyeTa, Oe3 ydera
BpalieHus 3emiu. Pe3ynpTupylomiee IBHKEHHE 4YacTHI[ BO3JyXa MPOUCXOAUT B pe3yjbTare
HAJIOKEHUSI BO3MYIICHHUS, BBI3BIBAEMOT0 BOJHAMH B cTparocdepe, 1 BO3MYIICHHUS, BBI3BIBAEMOTO
MIPOTPEBOM 3€MHOM MOBEPXHOCTU. TakuMm 00pa3oM, B pe3yJbTaTe HATOKEHHUS BYX BO3MYIIICHUH,
BBI3BAaHHBIX BOJIHAMH B CTpaTocepe M Ha3eMHOH KOHBEKLHMEH, BO3ZHHKACT pe3ylbTHUPYIOLIee
Koje0aHue, KOTopoe B 00IIeM cllydae MOKET UMETh IPOM3BOJIBHBIN Xapaktep. B uactHocTH, mpH
OJMHAKOBON aMIIUTy/e BO3MYIICHHMH M ONM3KUX BOJIHOBBIX YHCIAX MOXET BO3HUKHYTH
MPOCTPAHCTBEHHOE OWeHue, T.e. YCHWJIEHHE U OcllablieHne aMIUIUTYbl Ha3eMHOW KOHBEKIIMH,
BBI3BAaHHON MOAYNALKEH cTpaToc(epHBIX BOJIH.

Bripaxkaem Omaromaprocts [loropensueBy A.M. 3a mone3Hoe o0cykaeHne TPOOIEMEI.

Pabora BemomHeHa B pamkax peamm3aruu QDI «Haydnsle w HaydHO-TIEAArorH4YecKUE Kaapbl
uHHOBAIMOHHOM Poccuu» Ha 2009-2013r. (Ne 02. 740. 11. 0739).
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CEKLMWA 8. "CTPYKTYPA U COCTAB CPEQHEN U BEPXHEU ATMOC®EPbI 3EMJIN
N OPYTUX NMNITAHET"

Mpencepatens: A4.¢p.-m.H. C.IN. Cmbiwnses (PITMY, Cl16)

Conpeacepnatenu: o.c.-m.H. A.U. CemeHoB (MIOA PAH, Mocksa), K.g.-M.H.
A.M. 3apopoxHbin (HI'Y, HoBocnbupck), Dr. Eugene Rozanov (World
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Peculiarities of summer midlatitude mesosphere/  lower thermosphere
parameters during solar minimum 23/24

Jacobi Christoph(jacobi@uni-leipzig.de Unglaub Claudig Hoffmann Petér Placke Manja

Stober Guntér

YUniversity of Leipzig, Institute for Meteorologytehanstr. 3,04103 Leipzig, Germany
?_eibniz-Institute of Atmospheric Physics at thetBadsUniversity, Germany

The recent solar minimum 23/24 has been charaeteby an anomalous strong decrease in
thermospheric density since 2005. This raises thestipn to what extent this anomalous behaviour
is also visible at lower altitudes, in particular the mesosphere and lowermost thermosphere.
Parameters of this region are investigated heranlynasing local low-frequency height and
horizontal drift measurements and VHF meteor radads and mean meteor height measurements
at Collm, Germany (51.3°N, 13°E). Together withefldé data from the SABER instrument on
board the TIMED satellite it is investigated, to iefh extent the lower thermosphere and
mesosphere in summer also show anomalous effeatsntay be owing to the extreme solar
minimum. Nighttime mean low-frequency radio wavéle&ion heights, which are available until
2007, show a very strong decrease after 2005, atidg a density decrease of the middle
atmosphere. This decrease, although weaker, is/eldxde in a decrease of mean meteor heights as
measured with the VHF meteor radar at Collm. Thesiig decrease is accompanied by an increase
of ionospheric lower E region horizontal drift fluations, which can be associated with gravity
wave activity. Simultaneously, upper mesospheriavily wave amplitudes measured with the
Collm meteor radar as well as potential gravity &zanergy derived from SABER/TIMED satellite
temperature profiles show an increasing trend stheemaximum of solar cycle 23. At greater
altitudes, i.e., in the lower thermosphere, thendr reverses, which is in accordance with linear
theory. Since 2010, there is a possible returhécsttuation before the solar minimum.

HekoTtopble cBA3n Bapuauuu rnobanbHOro Nons oo6Llero O030Ha U renuvo-
reopM3n4eCcKNX UHOEKCOB M NapamMeTpoB

Bumepatun K.H. (kvisher@typhoon.obninsk.yu
HIIO «Tavighyn», yn. [lo6edwvt 4, 24903806Hunck, Poccus

[TombITKH CBA3aTh M3MeHEHHs moiieit oomiero o3oHa (OCO) ¢ BapHallUsAMHU OTACIBHBIX IO U
reanoduznyeckux (akToOpoB NPEANPUHUMAINCH HEOJHOKpaTHO. B HacToseill paboTe B KauecTBe
BO3MOXHBIX TpeAukTopoB Bapuanuii OCO paccCMOTpeH IUPOKHUA KPYr TIearn0-KOCMHYECKHX
(dakTOopoB (BapualUM TaJIaKTUYCCKUX KOCMHUYECKMX YaCTHI[, T'C€OMAarHUTHONH aKTHBHOCTH,
COJIHEYHOW TIOCTOSHHOW W T.J.) M Treopu3ndeckux (akropoB (CKOPOCTh W HalpaBJICHHE
cTpaTocepHBIX BETPOB, coiaepkanue xiuoppropmeranoB, Bapuamuu CO,, TI0OATBHBIE U
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KpYIMHOMACIITa0HbIe WHACKCHI, TAKME KaK TEMIIEpaTypa Pa3IMYHBIX yYJaCTKOB CYIIM U OKeaHa W
T.11.).

Cpennesonanbuble cpenHemecsunbie psagsl OCO Obut copMUpOBaHBI Ha OCHOBE 8-X
Bepcui cmyTHUKOBBIX AaHHBIX TOMS m TOMS-SBUV. Mcnonb3oBanuchk Takke 0oJiee NITUHHBIE
BPEMEHHBIE PSJIbI HEKOTOPHIX Ha3€MHBIX 030HOBBIX CTAHITHH.

PerpeccOHHBIN M KOMITO3UTHBIN CHEKTPAIBHBIM METObl, MCIOJIb30BABIIMECS B KaueCTBE
WHCTPYMEHTOB aHaJN3a, IO3BOJIMIIH BBISIBUTH, YTO HEKOTOphIe ocodeHHocTH Bapuamuii OCO, B ToMm
YHUCJIe JOJTOBPEMEHHBIC, CBS3aHbl C BapHAIlMAMH TEMIIEpATyphl TMOJCTUJIAIONIEH MOBEPXHOCTH
CYIIN U OKEaHa W KOHIIEHTPAIMU YTIIEKUCIOro rasza. [Ipenmonaraercs, 4To 3Ta CBSA3b MOXKET OBITh
oOycioBiieHa TemrepaTypHbIM 3(PGEeKToM 3a CYET BIUSHHUS YIVIEKHCIOrO raza Ha TEeMIEparypy
Tporiocepbl U PE3yIbTHPYIOIIMM HW3MEHEHHEM CKOpOcTed (POTOXMMHUYECKUX PEaKIUuil Mpu
OXJIQXKICHUH CTPATOCHEPHI.

Some links between the global total ozone va riability and helio-
geophysical indices and parameters

Visheratin K.N. (kvisher@typhoon.obninsK.ru
Scientific and Production Association "Typhoon" ,n®isk, Moscow Region, Russia

Attempts to link the total ozone variability withhanges in separate geophysical and helio-
geophysical factors were undertaken repeatedlyhi;mwork extended set of possible total ozone
predictors is used including extraterrestrial (gata cosmic rays, geomagnetic activity, solar
irradiance, etc.) and geophysical factors (veloaityl direction of stratospheric winds, effective
chlorine and carbon dioxide variations, large-sogé®physical indices such as land and SST
surface temperatures, etc). The TOMS and TOMS-SBOfdl ozone data (zonally averaged
monthly mean time series) and the longer time serigground-based observations were used.

The effects of predictors on total ozone analyzgdckans of multiple regression analysis and
composite spectral method. Analysis has showeddatiaie features of TO variability, including
long-time variations can be associated with chamgesee-land surface temperatures and carbon
dioxide concentration. This linkage can be causgdetbect of carbon dioxide on troposphere-
stratosphere temperature and changes of the fgide®itmchemical reactions.

NMpocTpaHCcTBEHHbIE Bapuauuum Temnepatypbl aTMocdepbl Ha BbICOTax
M3Ny4eHUs 3MUCCUM aTOMapHOro Kucnopopa 557.7 HM

Mensenesa U.B.! (ivmed@iszf.irk.r), Cemenos A.1.2, [Medon H.H.2

YUnemumym conneuno-semnoii pusuxu CO PAH, yn. Jlepmonmosa 126, 664033Upkymek, Poccus
“Uncmumym dusuxu ammocdepui um. A.M.O6yxosa PAH, ITeincesckuii nep. 3, 11901 Mockea, Poccus

Spatial variations of the atmospheric temperat ure at the heights of
emitting layer of the 557.7 nm atomic oxygen emission

Medvedeva I.\}, Semenov A.f, Shefov N.N?
Ynstitute of Solar-Terrestrial Physics (ISTP), Siba Branch, Russian Academy of Sciences, IrkiReksia
“Obukhov Institute of Atmospheric Physics (IAP),sRarsAcademy of Sciences, Moscow, Russia

Ha ocHOBe »MIUpUYECKON MOJENH, OMUCBHIBAIONIEH Uil Pa3JIMUHBIX TEIUOTreo(pU3nIeCKux
YCIIOBUI BapHallUM XapaKTEPUCTHK IMHCCHUM aTOMAPHOrO KUCIOpoaa 557.7/HM — UHTEHCUBHOCTH,
TEeMIIEpaTypbl M BBICOTBI MAaKCHMyMa H3JIydaroliero ciosi, B pabore [1] ObLIO BBISBIECHO, YTO
pe3yNnbTaThl KOHKPETHBIX W3MEPEHWH IS Pa3lUYHBIX BPEMEH TOJa YIOBJICTBOPHUTEIHHO
OMHCBHIBAIOTCA OJAMHAKOBBIMH aHaJUTHYCCKUMH (opMmynamMu. Ha OCHOBE CTaTHCTHYECKHX
3aKOHOMEPHOCTEH JONTOTHBIX BapHalWii MHTCHCUBHOCTH W TEMIIEPATyphl SMUCCHH aTOMapHOTO
kuciopona 557.74M ObUTH TIONYYEHBI KOPPESIMOHHBIE COOTHOIIEHHS, TO3BOJISIIONIUE JeIaTh
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OLIEHKH JIOJITOTHBIX 3HA4YeHUH TemmnepaTypsl Ha BeicoTax 95-100 kM B mmpotHOit 30He 30-55° N
JUISl yCJIIOBUM MUHUMYMa COJTHEYHON aKTUBHOCTH.

B nHacrosieit pabote mpeacTaBlieHbl CE30HHBIC BapUAIIUU TEMIIEPATYPhl YMUCCHOHHOTO CJOs
557.7HM Ay pa3AMYHBIX JOJTOT B 007acTH cpeaHux MmmpoT. CremaHo COMOCTaBIICHHE
MOJIYYEHHOTO JOJATOTHOTO PaCHpeIeICHUs TEMIIEPATyPhl C JaHHBIMH €€ HHTEPPEPOMETPUIECKUX H
JUAAPHBIX W3MEPEHHM, MPOBOAMBIIMXCS Ha Pa3IUYHBIX CTAHLUAX, a TaKXkKe C pe3yJbTaTaMH
CIYTHUKOBBIX HCCleAoBaHuN. [lodydeHbl Takke 3aBUCHMOCTH AaMIUIATYJ] CE30HHBIX BapHalui
TEeMIIepaTypbl OT MUPOTHI A1t 1oaroTel 60° E.

Pabota Oputa BeImoHeHa npu noaaepxkke rpanta POOU Ne 10-05-00062.

1. Illeor H.H., Cemenos A.H., Xomuu B.YO. Hznyuenue eepxneti ammocghepvl — unoukamop ee cmpykmypul u
ounamuxu. M.: TEOC, 2006, 74%k.

UccnepoBaHne ocobGeHHOCTEN MPOSIBNIEHUA 3UMHUX BHe3amnHbIX
cTpatocdepHbIX noTensieHMn Hag permoHamm Cubupu m [anbHero BocTtoka
Poccun no pgaHHbIM NuMpapHbIX U CNYTHUKOBbLIX U3MEpPEeHUW TemnepaTypbl B

nepuwopn 2008-2011 rr.

Yeprnrosckas M.A." (cher@iszf.irk.ru)Kypxun B.1.}, Mapiues B.H.? (marichev@iao.r)

Huxonamkun C.B.% (nikolashkin@ikfia.ysn.ry Bsraxos B.B.* (vasily.bychkov@gmail.com)
YWnemumym conneuno-semmoii pusuxu CO PAH, yn. Jlepmonmosa 126u, 6640330prymck, Poccus
2HUuemumym onmuxu ammocgepvi um. B.E. 3yeea CO PAH, nu. ax. 3yesa, 634021Tomck, Poccus
SUncmumym xocmodusuveckux uccnedosanuti u asponomuu um. FO.I'. Ulagpepa CO PAH, np. Jlenuna 31,
67789 kymck, Poccus
*Uncmumym kocmodusuueckux uccnedosanuii u pacnpocmpanenus paduosonn JBO PAH, yn. Mupnas 0. 7,
684034n. Ilapamynxa, Kamuamckuii kpaii, Enuzoeckuil paiion, Poccust

Investigation of features of manifestation of winter sudden stratospheric
warmings over the regions of Siberia and the Far East of Russia according
to lidar and satellite measurements of temper atures in the period 2008 -2011

Chernigovskaya M.A, Kurkin V.1.%, Marichev V.N?, Nikolashkin S.\2, Bychkov V.V#
Ynstitute of Solar-Terrestrial Physics (ISTP), Siba Branch, Russian Academy of Sciences, IrkiRaksia
2V.E. Zuev Institute of Atmospheric Optics SB B&&demician Zuev sq. 1, Tomsk 634055, Russia
3Yu.G. Shafer Institute of Cosmophysical Reseandnf@ronomy SB RAS, Yakutsk, Russia
“Institute of Cosmophysical Researches and Radice\Waspagation FEB RAS, Paratunka, Kamchatka

B paboTe BBINOMHEHO KOMIUIEKCHOE HCCIIEJOBAHHE BO3MYILEHUN TEeMIEpaTypHOTO PeXHUMa
cpenHeil atMocdepbl 3eMlH, CBSI3aHHBIX C COOBITHSIMH BHE3AITHBIX CTPATOCPEPHBIX MOTEIICHHH,
HaOmonaBmuxcss B 3umHue mnepuonsl 2008-2011rr. nax pernonamu 3amamHou, BocTtounoit
Cubupu u Jlansnero Bocroka Poccuu, Ha OCHOBE NaHHBIX TUCTAHIIMOHHBIX METOJOB H3MEPEHUS
TEMIIEPATYPhI: JINJAPHOTO U CITyTHUKOBOTO.

Jlis aHanW3a WMCHOJB3YIOTCS JaHHBIE O BEPTHKAIBHOM pAaCIpelelCHHH TEeMIIepaTyphl B
cTpaTtocdepe, MONTYYEHHbIE C TOMOINBIO JHAAPHBIX H3MEpeHUH HaJa peruoHamu r. Tomcka
(56° c.r.,, 85 B.1.), . Skyrcka (61° c.mr.,, 130 B.x.) u c. [laparynka, Kamuarckoit oOiactu
(53° c.ir., 158 B.1.). 151 KOMIUIEKCHOTO aHAJIM3a MPOCTPAHCTBEHHO-BPEMEHHOTO pacIpeeICHuUs
TEeMIIEpaTyphl cpenHell aTMOC(Epbl COBMECTHO C JTAaHHBIMH JIMJAPHBIX U3MEPEHUN HCIIONb3YIOTCS
CIIyTHUKOBBIC JaHHBIE IO Temmeparype, noiydeHHsie CBU 3ommom MLS (Microwave Limb
Sounder), ycraHoBieHHBIM Ha 00pTy Kocmuueckoro ammapata EOS Aura. PaccmarpuBarorcs
pErHOHABHBIE OCOOCHHOCTH TIPOSBICHUS BHE3AMHBIX CTPAaTOCHEpPHBIX MOTEIJICHUH HAll a3HaTCKUM
peruonom Poccuu B nosrorHom cektope [185-160°8.1. B mepuon 3um 2008-2011rr.

VY cTaHOBNEHO, YTO KaXAYI0 3UMY B aHAJIM3UPYEMBIH EpUOA HaJ HUCCIEAYEMBIMUA PErHOHAMU
azuaTckoil vactu Poccum mTo NaHHBIM JIMJAPHBIX W CIIYTHHKOBBIX W3MEPEHHH TeMIlepaTyphbl
OTMEYAIIUCh CTpaTocepHble MOTelieHus. JlaHHble IHMOApPHBIX U CIIyTHUKOBBIX H3MEPEHUN
TEMIIEPATypbl TOATBEPAUIN Pl pPaHEe U3BECTHBIX OCOOCHHOCTEH pPa3BUTUS  3UMHHUX
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cTpaTocepHbIX TOTEIUICHHHA. B 1e10M, OTMEUEHO YIOBJIETBOPUTEIHHOE COTJIACHE JaHHBIX
M3MEpEHUIl BBICOTHOTO pacIpelielieHus] TeMIepaTypbl crparochepbl JTUAAPHBIM U CITyTHUKOBBIM
MeTtonamu. OOCYKIAI0TCs BOZMOXKHBIE PUIMHBI HAOIIOJAEMBIX PACXOXKIACHUA.

Pabota BemonHena npu puHancoBoit moagepkke Marerpanuonnoro nmpoekra CO PAH Ne 15.

YucneHHoe mopgenupoBaHuMe 3BOMKOLMM O30HOBOro cnos semnu B XXI
cToneTumn

Hemunos N.I'. (dyominov@phys.nsu.ju3agopoxHsrii A.M.

Hoeocubupcxuii cocyoapcmeennviil ynusepcumem, yi. [lupozosa 2, 630090 osocubupck, Poccus

Numerical modeling of the Earth's ozone layer evolution in the 21 *
century

Dyominov I.G., Zadorozhny A.M.
Novosibirsk State University, Novosibirsk, Russia

UucnenHass  ABYXMEpHas  30HAJbHO-yCPEJAHEHHAss  MHTEpPAKTUBHAs  JUHAMHYECKas
paananuoHHO-(HOTOXUMHYECKAs MOJEIb TPOIocdephl U cTpaTocdepbl, BKIIOYAIOIIA a9PO30IbHYIO
(buU3KKY, UCTIOTB3YETCS ISl UCCIIEOBaHUS Oy IYIIHUX JOJITOBPEMEHHBIX U3MEHEHUI 030HOBOT'O CJIOS
3emid, BBI3BAHHBIX BBIOpOocaMu B aTMochepy aHTPOIMOTEHHBIX 3arps3HEHHM, COAepIKalIuX
napaukoBble razel CO,, CHy, N;O, xmop- m OpomMcoaepskamue COSIWHEHUsS W BOJSHOW Iap.
Pacyersl 3BONIONMK O30HOBOTO CIIOSI 3€MJIM BBITIONIHEHBI JUISI JIBYX CIEHAPUEB W3MCHECHHIA
coJiepKaHUsl TIAPHUKOBBIX Ta30B A2 m 1S92a, oTpaxkaromux COOTBETCTBEHHO MAaKCHMAJbHBIN H
cpennauii poct coaepxanus CO,, CHy u NO cpenu npyrux cuienapues, npezcrasicHHbix B [IPCC,
2001]. Cuenapuu aHTPOIOTEHHBIX BBIOpPOCOB B atmochepy o3zonopaspymraronmx ClIY u BrY,
YUUTBIBAIOIIME COKpalieHue ux conepxkanus B XXI| Beke, B3satel u3 [WMO, 2007]. B pacuerax
YUUTBHIBAETCS yBEJIMYEHHE BOASHOIO Mapa B arMocdepe, Bei3BaHHOe smuccuert HoO u3 nsurareneit
JI03BYKOBBIX M CBEPX3BYKOBBIX CAMOJIETOB U UCIIAPEHUEM BJIaru ¢ TOBEPXHOCTH OKEaHa BCIIEACTBHE
YBEJIMUEHUSI TEMIIEpaTypbl TMOBEPXHOCTHOTO CJIOS OKeaHa, OOYCIIOBICHHOTO MapHUKOBBIM
s dexTom.

MopenbHbIE pacdeThl MOKa3bIBAIOT, YTO K cepeauHe XX| Beka M3MEHEHUsI 030HOBOTO CJIOS,
BBI3BAaHHBIC MAPHUKOBBIMHU Ta3aMH, CTAHOBSTCS COM3MEPUMBIMH IO a0COJIFOTHON BEIHYUHE C
W3MEHEHUSAMHU, OOYCIIOBJICHHBIMH BO3JEHCTBUEM Ha aTMoc(epy aHTPOIMOTE€HHBIX XJIOPHBIX H
OpoMHBIX coenuHeHH. OOYyCIOBICHO 3TO TEM, YTO OXJAXICHHE CTpaToc(epbl, BBI3BIBAEMOE
MAapHUKOBBIMU Ta3aMH, NPUBOAMUT K YBEIMUEHHUIO COJAEPKAHMUS O30HA B CpedHE M BepxHel
crpatocdepe BeaencTBue ociadnenus 3p(HEeKTUBHOCTH BCEX KAaTATUTHYECKUX LIUKIIOB pa3pyIICHUs
030Ha M3-32 TEMIIEPATYPHOW 3aBHCHMOCTH CKOPOCTEH (HOTOXMMHUYECKHX ra3o(a3HbIX peaKIluil.
BcenenctBue »TOro mocne COKpallleHUsT aHTPOTOTEHHBIX BBIOPOCOB B aTMmochepy XIop- H
OpomcoepKalluX COeTUHEHUN aHTPOMOIeHHBIH POCT COJAEP)KAHUS MAapPHUKOBBIX T'a30B, OCOOECHHO
CO,, IpUBOUT K 3HAUYUTEIHPHOMY BOCCTAHOBJICHHIO TJI00ATBHOTO cojeprkaHus o30HA. [lokaszaHo,
4TO TJIOOAbHOE cojepkaHue o3oHa B oOmactu mupoT or 90°S mo 90°N mocturHer cBoero
HeBo3MyleHHoro ypoBHsi 1980r. npumepno k 2043r. npu pocte copepkaHus MAPHUKOBBIX T'a30B
cornacHo crieHapuio 1S9 u k 2047t — cormacHo cueHaputo A2. OTHOCHTENIbHBIC W3MEHEHUS
cpenHero 3a roj rinobampHOro copepxkanus o3oHa B 2100r. mo cpaBaenuro c¢ 1980r. mns
cuenapueB 1S9 u A2 ysenuuarcst coorBeTcTBeHHO Ha ~ 1.7 %m ~ 4.3 %.

VY4er yBenuueHuUs BOJSHOTO mapa B aTMocdepe, Kak MOKA3hIBAIOT PaCUeThI MO ClieHapuio A2,
ocla0sieT BO3/CHCTBHE MAapHUKOBBIX Ta30B Ha TIOOANbHOE cojaepkaHue o30oHa Ha ~ 15-20 % u
3aMeIIsAeT JTOCTHIKEHNE ero HeBo3MyIneHHoro ypoBHs 1980r. npumepHo Ha 2 roga. O0yCI0OBIEHO
3TO T€M, 4TO B 00JIaCTH cpeiHel u BepxHel cTpaTochepsl xumuueckoe Bozaeiicteue HyO Ha 030H
6osnee 3¢(deKTHUBHO, YeM pPAaTUAIMOHHOE, YTO MPHUBOJUT K YCHIIEHHIO KAaTaJIUTHUYECKHUX LIMKJIOB
pa3pyuieHus 030Ha.

[Iporno3 u3meHeHui copepkaHus 030Ha B 00JACTH MOJISIPHBIX IIUPOT MOKA3bIBAET, YTO MPU
pocTe coaep)kaHusi MapHUKOBBIX Ta30B B aTMocdepe COTIacHO clieHapuio A2 cpenHee 3a ToJ
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riobanpHOE conepkanue o30Ha B obnactu mupotr ot 60°N mo 90°N B mapTe mecsie JOCTUTHET
cBoero HeBo3mymieHHoro ypoBHs 1980r. npumepro k 2057T., a B o6imactu mupot ot 60°Sgo 90°S
B OkTsi0pe — mpumepHo K 2068r. OTHOcHTENbHBIE M3MEHEHHUs CPEIHEro 3a roJl TiIo0albHOro
conepxkanust o30Ha B 2100r. mo cpasuenuto ¢ 1980 r. yBenuuatcst Ha ~ 6.1 %B oGmacTu mUpoT OT
60°N 10 90°N B mapre mecsitie 1 Ha ~ 1.6 %B obmactu mupoT ot 60°Sn0 90°SB okTAOpE Mecse.
VYder yBenwueHus BOJSHOTO Tlapa B HIDKHEH cTparocdepe u Tporocdepe CymecTBeHHO YCHIINBAIOT
MEXaHHM3M BO3JICHCTBUS HA TIIOOANBHBIM O30H uYepe3 MOAU(DHUKAIUIO MOJSPHBIX CTPATOCHEPHBIX
00J1aKOB, BCIICJICTBUE YEr0 JIOCTHKEHHE €ro HeBo3MylleHHOTo ypoBHs 1980r. B obGnacTsax mmpoT
ot 60°N 10 90°Nwu ot 60°Sno 90°S3amensisieTcss COOTBETCTBEHHO Ha S JieT U 2 roja.

O30H M UMPKYNAUMOHHbIE cucteMbl CeBepHOro nonywapus

lanamsiackuit A.M. (0zon@peterlink.nu
Tasnas eeogpuzuueckas oocepsamopus um. A.H. Boeiikosa, 18868oc. Boeiikoso, Becegonosicckuil p-1
Jlenunepaockou oboracmu, Poccus

[Ipennoxena Bepcusi GU3MUIECKOr0 0OOCHOBAHUS XOPOILIO U3BECTHOTO (haKTa — TECHOW CBSI3U
T0JI1 030HA C CUHONITUYECKUMHU 00pa3oBaHUsAMU BepxHeil Tpormocdepsl. B paborax, BbIIOIHEHHBIX
B ITO eme B 1970-80-< roasl, 6pu10 ycranoBieHo, uTo ocoOeHHOcTH Tojsi OCO cBsi3aHbl ¢
PacIioIoKEHHEM OCHOBHBIX TporochepHbix Bo3AyImHbIXx Mace (BM) CeBepHOro mosyIrapus, mMpH
sToM Hambonbmme 3HaueHuss OCO HaOMOAI0TCS B apKTUYECKOM, HAMMEHBIINE — B TPOITMYECKOIA,
[IPOMEKYTOUHBIE — B yMEpPEHHOU BM.

B 1998-2010rr. wuccrnemoBanus ObUIM TPOJOJDKEHBI HA OCHOBE aHAIHM3a €KEIHEBHBIX
KOMIUTIEKCHBIX KapT moJst reonoreHnuana yposaeit 300u 200rI1a u moneit OCO, npencTaBiIeHHBIX
JAHHBIMU CIIYTHUKOBBIX M3MEpPEHUU M AaHHBIMH cTaHUUM Pocruapomera. KomrmuiekcHblil ananus
MOKa3ajl, YTO IPaHUIbl 00JIaCTe ¢ BHICOKMM U HU3KUM COJEpXKaHHUEM 030Ha BCErJa COBMAAAIOT U
10 PACIIOJIOKEHHUIO U 110 BPEMEHH C TOJSIPHBIMU U CYOTPONMMUYECKUMH BBICOTHBIMU (DPOHTATBHBIMU
30HaMu. B 3uMHee mosayroaue B HIDKHEW cTpatocdepe yMEPEeHHBIX U MOJSPHBIX HIMPOT COTJIACHO
KoMmIuiekcHbIM Kapram mnosieii OCO u temnepatypbl Ha ypoBHe 30rlla obmact HU3KOTO U
BBICOKOT'O COJIEpKaHUsI 030HA COBIAJAIOT C PACHOJIOKEHUEM XOJIOIHOTO IIUPKYMITIOJISIPHOTO BUXPS
Y TETJIOr0 BEICOTHOTO THUXOOKEAHCKOT0 aHTUIMKIOHA. K cokaneHuto, He CyliecTByeT (hu3nIecKoro
00OCHOBaHHS HE TOJBKO CIIO)KHOM CBS3M «030H -BepXHsAA Tpomocdepa», HO Jaxe TaKuM
xapakTepHbM ocoOeHHocTAM OCO, Kak Ce30HHbIM M MHUPOTHBIA XoxA. IIpuHATO OOBACHATH
O0COOCHHOCTH paclpeiefieHUsl 030Ha C MOMOIIBI0 TUIOTE3bI, COMNIACHO KOTOPOM O0rarbiii 030HOM
BO3/YX BEpXHEH 3KBaTOpUaANbHON cTpaTochepsl NEpeHOCUTCS B BEICOKHE IIHUPOTHI, TJ€ OMYCKaeTCs,
obOecrieunBasi 31ech Bbicokue 3HaueHuss OCO. Jlaiee 030H paccMaTpuBaeTCs Kak TMacCHUBHAs
IIPUMECH B LIUPKYJISLIMOHHBIX MIPOIIECCaX.

B paboTte mokazaHo, 4YTO 3Ta THIOTE3a SBHO IPOTUBOpEYAT pEAIbHBIM IpoleccaM B
atMocdepe. OOBsICHEHHE OCOOCHHOCTAM aTMOC(HEpPHOTO O30HA [aeT aHaIU3 BEPTUKAIbHBIX
npoduiaeii 030Ha, paszneraeHHbIX 1Mo Tunam BM. OcCHOBHBIE pa3iuyus B TONIIMHE CIIOS O30HA
Mexay BM HabmionaroTces B HIKHEH ctpatocgepe. ConepxaHue 030Ha B HIDKHEH cTpaTocdepe
OlpeseNnsieTcss MNPUTOKOM M3 BEpXHEH cTparocepbl M pas3pylleHHeM 3a CYeT MoAbeMa
030HOpa3pyIIAIONIMX TpuMeceid U3 Tpomocdepsl. B macce Terioro Bo3ayxa MNpUMECH
MOJTHUMAIOTCS Ha OOJIBLIYIO BBICOTY, YMEHbIIIAas KOHIIEHTPAIMIO 030HA /10 BECbMa HU3KOTO YPOBHS.
B xonoxHoit Tpomocdepe npumMecu HE MOTYT MOAHSATHCS O OONBLIONW BBICOTHI, TO3BOJISS O30HY
HAKalJuBaThCS B HIDKHUX cl0sAX crparocdepbl. CTeneHb BIUSHUS TpPOmochepHbIX MpUMecei
MCUEpIIbIBAIOIIE OO0BACHSACT Ce30HHBINM M mupoTHBIN xon OCO, Hamm4ue BBICOKOTO COAEpIKaHUS
030HA HaJ| XOJIOAHBIMU TpornochepHbIMU MaccaMu, HU3KOTO — HaJl TeIUIbIMU. Pacnipenenenue o3oHa
ompeesieT TEPMUUSCKUI PEeXUM HUXKHEH cTparocdephl OT TPomomay3bl A0 ypoBHS 25kM. Han
XOJOAHON TpomochepHoil Maccoll pacmonaraeTcs HarpeTblii 030HOM TEIUIBIA CTpaToC(epHBIN
BO3/yX, Haja Teriol Tpomocdepoir — xonoaHwidi. Ha rpanuime BM Ha ypoBHE TepMHUYECKOTO
paBHOBECHs] BO3HMKAET 30HA OOJBIIMX TPAAMEHTOB JaBJICHUS M, COOTBETCTBEHHO, CTPYHHBIX
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TEYEeHUH TaM, TJe I'paJMeHThl MaKCUMalbHbl. B3aumoseiicTBue B aTmocdepe monymapus Tpex
OCHOBHBIX BM, ommmuaronmxcs 1O paclpencieHUuI0 TEMIEpaTypel W O30HA, NPUBOAMT K
00pa30BaHUIO IUPKYIAUOHHON CUCTEMBI U3 JBYX BBICOTHBIX ()POHTAJIBHBIX 30H Ha COBEPIIEHHO
OIIPEACICHHOW BBICOTE M B ONPEICIICHHOM JAMANla30HE MIMPOT. ECIu COCTOSHUE O30HHOTO ClOs
3aBUCHUT OT cBoiicTB BM B Tpomnocdepe, To pacnonoxenue rpanul; BM 3aBucur ot crpatocdepsi,
T.€. OT COCTOSIHMS MOt 030HA. HacKoJIbKO 3aMETHO BIMSHUE 030HA HA [IUPKYJSLMOHHBIE IIPOLIECCHI
Moka3bplBaeT TOT (pakT, 4To B mepuoj BeceHHHX MakcumymMoB OCO Bce (pOoHTalbHBIE 30HBI
MaKCHMaJIbHO CMELIAOTCS HA 0T, a B IEPUOJL OCEHHUX MMHHMYMOB 030Ha — Ha CEBEp.

OTknukKk me3ocdepHOro o3oHa Ha Bo3geucTtBme mouHoro KB
pagnonsnyyeHus

Kymnukos 10.10.1 (yuyukul@appl.sci-nnov.juKompakos I.I12 KpacunpaukoB AAL
Ky3nenon A.A.l, ®dpoJioB B.JI.2
YUnemumym npuxnaonoii pusuxu PAH, yn. Yavanosa 46, 603950H. Hoszopoo, Poccus
2Hayuno-uccredosamensciuii paduodusuyeckuti uncmumym, b. Ievepckas 25, 60395Wuorcnuii Hoszopoo,
Poccus

Hapsiny ¢ m3ydeHuem BO3JEHCTBHUS €CTECTBEHHBIX (DAKTOPOB Ha COCTOSHHE aTMocdepsl B
MocJieIHEe BpeMsl Pa3BUBAIOTCS METOJbl HCCIEIOBAaHUS, OCHOBBIBAIOIIMECS Ha aHTPOIOTEHHOM
BO37eHcTBUU Ha aTMocdepy MomHoro KB pannonsnyueHus, KoTopoe reHepupyercsi CrerragbHoO
CO3/IaHHBIMH HarpeBHBIMU CTEHJAaMH. DTO TO3BOJISIET MPOU3BOAUTH HM3MEpPEHUs MPH KOHTPOJIE
apaMeTpoB CO37AaBAEMOr0 BO3MYIIEHHS C BO3MOXHOCTHIO TIOBTOPEHHMS JKCIEPUMEHTa B
NaJIbHEUIIIEM.

B nanHoli pa®oTe mpeacTaBieHBI pe3yNbTaThl SKCIEPUMEHTOB MO MOIUGPUKAIMHM HIDKHEH
noHocdepsl, KoTopble mnpoBoawmch 27-28 mapra 2011 roma Ha HarpeBHOM cTeHze <«Cypa»
(®IrHY HUP®U), pacmomokeHHOM OKoJIo I1. Bacumscypck B Hmkeropomckoit obmactu. Llenbio
MIPOBOJIMMOT0 HKCIIEPUMEHTA SIBJISTIOCH OTIPENIeIEHNE MEPHI BIMSIHUS MOLIHOTO PAJAHON3ITydYeHHUs Ha
conepxkanue me3ochepHoro ozona. B mapre 2009r. mpoBOIMIUCh aHAJIIOTHYHBIE W3MEPEHUS, B
KOTOPBIX OBUI 3apeTUCTPUPOBAH OTKIMK Me30c(hepHOro 030Ha Ha HArpeB HIKHEH HOHOC(EpHI
morrabeiM KB paguounsnydenuem [1].

DKcrepuMeHT ObLT oCTaBIIeH ciefyoumM oopazom. Creny «Cypa» uznmydan noj yriom 12°
OT 3CHHTA Ha IOT MOIIHYIO paauoBoJiHy Ha dactote 4.3MIm. [Ipuém TemioBoro wu3mydeHUs
cpeaneit armocgeps! Ha yactore 110836.04MI 11 ocymiecTBIsIICA PU MOMOIIU IBYX WICHTUYHBIX
MOOHJIBHBIX MHKPOBOJHOBBIX 030HOMEeTpoB [2]. [lapamerpbl mpuOOpOB MO3BOJSIFOT MOJydYaTh
MH(POPMAIIMIO C BPEMEHHBIM pa3pemieHrueM 15 MUHYT 0 BEpTUKaJIbHOM pacHpeesicHMH 030Ha Ha
BbIcOTaxX OT 22 1o 60km. M3MepeHusi CEKTPOB TEIJIOBOTO U3IY4EeHHsS] aTMOC(EPHI BBHITTOTHSIINCH
METOZOM KaTUOpPOBKH IO JBYM <UEPHOTEIBbHBIM» JTalOHaM, KOTOpbIE HAXOIWIUCh MpU
TeMIlepaType KHUIIEHUS J>KUIKOTO a30Ta M TeMIlepaType OKpyxkarouiero Bosayxa. OnauH u3
030HOMETPOB OBLJI OPUEHTHPOBAH 110 HANIPABJICHUIO M3TydeHus creHaa «Cypa». AHTEHHa BTOPOTO
030HOMeTpa ObLTa HampamieHa 1Moja 3eHUTHBIM yrioMm /0° Ha ror. HarpeB HuxHel moHOCGhEpHI
npoBoamics 27 mapra ¢ 12:02 no 14:32 mockoBckoro Bpemenu (Mck) u 28 mapra ¢ 12:00 mo
15:30mck B pexxume: 30 muH. — m3nydenue, 30 muH. — may3a. Beibop pexuma paboThl cTeHIa
00YCJIOBJIEH pa3pelIaloiiMU CIIOCOOHOCTIMH MHKPOBOJIHOBOTO O30HOMETpAa — 3a BpeMs Harpena
WK TIay3bl MOXHO OBLIO MOJIYYUTh 10 JIBa CIIEKTPa aTMOC(HEPHOH JTMHUU 030HA (TOYHOCTh KaXKIO#
TOYKM cnekrpa ~ 2 %). 27 mapra paboTanu JABa TeHeparopa CTEHAAa M3 TPEX, H3MEPEHHUs
MPOU3BOJIMINCH TPU MOIIHOCTH BOJHBI Hakauku 40MBT. bbuio u3MepeHo yMeHbLICHHE
MHTCHCUBHOCTH TEIUIOBOIO M3JIyudeHHUs aTMochepbl B JHMHUM O030Ha B cpenHemM Ha 12 %
030HOMETPOM, aHTEHHA KOTOpPOro OblIa OpHUEHTHpOBaHa Moj 3eHUTHBIM yriom 70°. TTpubop,
NPUHUMAIOIINN HM3Iy4eHHue H3 MOJU(UIMPOBaHHON o00JacTH (AaHTEHHAa OPHEHTHPOBAHA MO
3€HUTHBIM yriioM 12 rpaaycoB), WU3MepHJ yMEHBIICHHE WHTEHCHBHOCTH HM3iyucHHs Ha 2 %. 28
MapTa Ha HarpeB paboTanu Bce TPU I'eHepaTopa CTEHAA, IPU 3TOM ObLIa peann30BaHa MOIIHOCTb
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80MBT. M3mepeHus TEIIOBOrO H3NMy4eHHs aTtMoc(epsl B 3TOT J€Hb OCYHIECTBISUIUCH TpHU
MTOMOIIIM OJTHOTO O30HOMETpA, HANpPaBICHHOTO B MOAM(HUIIMPOBAHHYIO 00JacTh aTMocdephl, TaKk
Kak Ipyroil npubop Beimen u3 crpod. Ilpn MakcumanbHON M3TydaeMOl MOLTHOCTH HaOJI0JaoCh
YMEHBUIEHNE UHTEHCUBHOCTH JIMHUM 030HA B cpeiHeM Ha 7 %0.

[To momydeHHBIM B XOJ€ W3MEPEHHUH NaHHBIM ObUIa MPOBEACHA OICHKA pacHpeieiICHHS
KOHIIEHTPALlMU 030Ha 10 BbIcoTe. Pacuér mokasan, 4yTo HarpeB HUXKHEH MOHOC(EpPHbl MPUBOIUT K
YMEHBIIICHUIO COJIepKaHuss Me3ocepHoro o3oHa Ha BbicoTax ~ 60 kM B cpemnem Ha 20 %. C
OKOHYaHUEM HCKYCCTBEHHOI'O BO3JECHCTBUS COJIEpKaHUE 030HA BOoccTaHaBiIuBaercs. [IpoBeneHHbIe
HKCHEPUMEHTHI 10 BO3ACHCTBHIO HAa HMOHOC(HEPY MOIIHBIMH PaJMOBOJIHAMHU IO3BOJIWIH, IIO-
BUIMMOMY, TOATBEPIUTh (U3HUECKYI0O MOJeNb APPEKTUBHOIO CHUIOBOTO HCTOYHMKA JUIs
BO30YIK/IeH!s] BHYTPEHHUX TPABUTALIMOHHBIX BOJH [3] M BIMsSHUE €ro Ha BapHallid Me30C(epHOTro

O30Ha.

1. Kulikov Yu.Yu., V.L. Frolov. Influence of HF peerful radio waves on the ozone number densitién t
Earth’'s atmospher@he Seventh International Kharkov Symposium oniBhgsd Engineering of
Microwaves, Millimeter, and Submillimeter Way®SMW’10) Proceedings, Kharkov, Ukraine, June 21 —
26, 2010. doi:10.1109/MSMW.2010.5545979

2. Kpacusaukos A.A., 10.1O. Kynukos, B.I'. Peickun u ap. HoBblil ManorabapuTHBIH MAKPOBOJIHOBBII
CIIEKTPOpaIuOMeTp-030HOMET. [Ipubopsr u mexuuxa sxcnepumenma, 2011, 1, 124133.

3. I'puropses I'.1., B.IO. Tpaxtenrepir. M3nydeHne BHYTPEHHUX TPABUTAIMOHHBIX BOJIH IPH paO0TE MOITHBIX
HATrPEBHBIX CTCHIOB B PEXKUME BPEMCHHON MOAYIIAIUN HOHOCPEPHBIX TOKOB. [ oMAZHeMU3M U A3pOHOMUSL,
1999,39, 6, 9G-94.

OpgHoBpeMeHHble MUKPOBOJIHOBbIE HabnwAeHUMA BapumaumMm O30HA cpenHeun
atmocdepbl B HuxHem Hoeropope u lNeteprocde Bo BpemMss 4YacTHOro
conHe4yHoro 3atmeHus 4 siHBapa 2011 ropa

Kynukos 10.10.1 (yuyukul@appl.sci-nnov.)uKpacunsaukoB AAL Kysznemos A.A.1,
Prickun B.F.l, [To6epoBckuit ABZ?
YUnemumym npurxnaonoii pusuxu PAH, ya. Yavanosa 46, 603950H. Hoszopoo, Poccust
2Canxm-Ilemep6ypeckuii 2ocyoapcmeennwiii ynusepcumem, us. gak-m, Yivanosckas 1, 198504Canxm-
Ilemepobype-Ilempoodsopey, Poccus

MOHUTOPHHT COAEP)KAaHUS O030Ha B CpeaHe armocdepe NpH TOMOIIM HAa3eMHOTO
IUCTAHIIMOHHOTO MHKPOBOJIHOBOTO 30HIMPOBAHUS IO3BOJSET CICIUTh 32 M3MCHECHUSIMH O30HA
cpeaHeit atMocepbl, BBIABIATh 3aBUCUMOCTH ATUX W3MEHEHHUH OT BIMSHUS Pa3IMYHBIX (PaKTOPOB.
HazemMHOe NIMCTaHIMOHHOE 30HAMPOBAHUE HWMEET PSJI TPEUMYIIECTB 10 CpPaBHEHHIO C
OaJUIOHHBIMM, PAaKETHHIMH M CIIYTHUKOBBIMH METOJaMH. OTO — BO3MOXKHOCTH IPOBEICHUS
JOJTOBPEMEHHBIX HEMPEPBHIBHBIX U3MEPEHUIN HE3aBUCHUMO OT CE30HA U BPEMEHH CYTOK, JICIIEBHU3HA
M DJKOJOrM4YecKass Oe3BpPeIHOCTh HA3eMHBIX TPUOOPOB TI0 CpPAaBHEHHWIO C amIaparypoi,
yCTaHaBIMBaeMOW Ha HocHUTeIsX. 1lo mpenenabHBIM BBICOTAM MOHHTOPHUHT HAa MHJUIMMETPOBBIX
BOJIHAX MPEBOCXOMUT 030HO30H IbI (MTOTOIOK 0K0I0 30KM), ONTUYECKUE CHEKTPOMETPHI U JIUIAPhI
(mpenenbHbie BbICOTHI O0KOJO 40kM). Boipmioli MHTEpec MNpeACTaBIsEeT H3Y4YCHHE BIHSHUS
COJIHEYHOTO TIEPEMEHHOT0 W3IYYCHHsI Ha COCTOSIHHE CpeAHed arMocdepsl M, B YaCTHOCTH, Ha
cozepkanue o3oHa Ha BbicoTax OT 20 1o 100kM. Jlns 3TOro ObUIM BBHIMOIHEHB MUKPOBOJHOBBIC
HaOIIOJICHUsT 030HAa BO BpeMs 4acTHOTO coyiHeuHoro 3atmeHus 4 saBaps 2011roma B Hmwkaem
Hosropone (56° N, 44 E) u [lereprode (60° N, 3C° E).

W3mepeHusi MpOBOAMIIMCH C MOMOIIBIO JIBYX HJICHTHYHBIX MOPTATUBHBIX MHKPOBOJHOBBIX
030HOMeTpOB. [Iprbop cocTOUT U3 reTepoIMHHOTO NMPHUEMHUKAa MUJUIMMETPOBOTO JTMANa30Ha JUTHH
BOJIH ¥ MHOTOKaHAJHHOTO aHaJIM3aTopa CIEeKTpa. XapaKTepHCTHUKU TpUOopa: pabdoyas 4acTtoTa
npuemHuka 110.8ITu; oxHomonocHas mrymoBas Temrmeparypa mnpueMHuka okono 2500K.
Cnektpomerp coctouT u3 32 GuibTpoB ¢ monocor mpomyckanus oT 1 go 10MI'm u momHoi
nojocoit ananmuza 240MI'n. Ilapamerpsl mnpubopa TMO3BOJIIIOT MOMy4aTh HWHGPOPMALUIO C
BPEMEHHBIM paspenieHneM 15 MUHYT 0 BEpTUKAILHOM paclpee/ICHHH 030Ha Ha BBICOTaX OT 22 10
60 kM. [t m3MepeHuil CeKTPOB TEMIOBOTO M3JIyUEHHsI IPUMEHSUICS METOJI KaTMOPOBKH 1O JABYM
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«JEPHOTEIBHBIM» ATAJIOHaM, KOTOPbIC HAXOIWJIKUCh MPH TEMIIEPAType KHUIICHHUS KHIKOTO a30Ta U
TeMIIepaType OKpyKarolero Bo3ayxa. BoccTaHoBIIeHUE BRICOTHOTO PO KOHIICHTPALUU 030Ha
[0 U3MEPEHHBIM CIEKTpaM OBUIO pEaM30BaHO C TIOMOIIBI  TMakKera rpaduuecKoro
nporpammupoBanus LabVIEW.

Bapuanuu conmepkaHusi 030HA cpemHeid aTMocdepbl BO BpeMs 3aTMCHHS HEOIHOKPATHO
UCCIICIOBAINCH KaKk TMpH TOMOIIM MHKPOBOJHOBBIX H3MepeHuit [l], Tak W MOMOIIbIO
TPaIUIIMOHHBIX ONTHUYECKUX M MH(PAKPACHBIX U3MEPEHHIA, HO, TEM HE MEHEE, OTCYTCTBYET CIUHAsI
TOYKa 3pPCHUSI Ha HEKOTOPHIC SIBJICHUS, KOTOpBIC MPHU 3ToM Habmromatorcsi. OCTarOTCsS HESICHBIMH
MPUYUHBI CYIIECTBEHHBIX OBICTPBIX BapHaluii OOIIEro COJAepXKaHHWsS O30Ha BO BPEeMs 3aTMCHHIA,
Haomogaemsix B Uuaun 24 mapra 1995rona [2], B bonrapun 11 aBrycra 1999rona [3]. TpyaHo
00BSICHUTH HAOI0JaeMble BapHAIIMK B HIDKHEH U cpefiHel cTpatochepe POoTOXUMHUUYECKON TeopHeid
n3-3a OOJBIIOTO BPEMEHHU XKM3HH MOJICKYJI 030HA Ha JaHHBIX BBICOTAaX. ECTh HECKOJIBKO THIIOTE3,
00BsICHSAIONMX HaOJrogaeMble siieHus. OHA U3 TaKUX THUIOTE3 — ATO BJIMSHUE JTUHAMHYCCKHX
MPOIIECCOB, BO3ACHUCTBYIONMX HAa aTMOC(EpPHYIO IHMPKYISIHNIO, KOTOPBIE NPOSBISIOTCS H3-3a
BO3HUKAIOIIECT0 TEMIIEPATYPHOTO TPaIuCHTa BO BPEMSI 3aTMEHUSI.

3armenue B Hmwxnaem Hosropoae nawamock B 10:47 MOCKOBCKOTO BpEeMEHH, HamOOJbIIAs
¢daza npunurack Ha 12:13, konen 3armenust — Ha 13:37. MakcumanbHast dasza cocrasmsa 0.789.
Bricora ComnHIla HaJl TOPU30HTOM BO BpPEeMs MaKCHMAJIBHOM (ha3bl 3aTMEHUS COCTABIISIIIA IIPUMEPHO
11°. B Ilereproge 3atmenue Hauanoch B 10:34, nanbonpias ¢aza npumuack Ha 11:56, koHen
3atmeHust —Ha 13:20.MakcumanwsHas ¢aza coctaBisiia 0.846.Bricota ConHila HaJ TOPU30HTOM BO
BpeMs MaKCHUMalbHOW (pa3bl 3aTMEHHs COCTaBisula mpuMmepHo 6°. JlanHble 00paboOTKH
MHUKPOBOJIHOBBIX CIIEKTPOB (BepTUKAJIbHBIC PO(UIN KOHIICHTPAIIMKA 030HA Ha W30PaHHBIX BHICOTAX
25, 40u 60kMm) ObutH comocTaBieHbl ¢ 6opToBeiM mpuOopom MLS/AURA. Bo Bpemst 3aTMeHHs
3apeTUCTPUPOBAHO yBEIMUYEHUE KOHILEHTpamuu Mme3ocepHoro o3zonHa. Ha Beicore 60kM oHa
Bo3pocina Ha 31 % B Hwxuem Hosropozae, a B Ilereprode na 13 %. M3menenus coaepskanust
Mme3ocheproro o3oHa (60kM) BO Bpemsi 4aCTHOTO 3aTMEHHUS 10 BEJIMYMHE MEHBIIE €r0 CYTOYHBIX

Bapuaiuii (Bo Bpemst 3axoa u Bocxoaa CoJtHiia).
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BnusiHue nonsipHoro crpaTtocd)epHOro BUXPsi Ha O30H NO HabGNOAEHUAM
Ha MUNNIMMETPOBLIX BOJIHax

Po3anoB C.b. (sergroz@sci.lebedev)iiKponorkuna E.I1., UrnateeB A.H., Jlykun A.H.,

Comnomonos C.B.
Qusuyeckuti uncmumym um. I1.H. Jlebedesa PAH, Jlenunckuu np. 53, 11999 Wockea, Poccus

Influence of the stratospheric polar vortex o n ozone from results of
millimeter-wave observations

Rozanov S.B., Kropotkina E.P., Ignatyev A.N., LUKIN., Solomonov S.V.
P.N. Lebedev Physical Institute RAS (LPI), Lenirakys3, 119991 Moscow, Russia

O30H urpaeT KIOYEBYIO poib B armochepe B (PU3MYECKUX, XUMHUYECKHX MpoIeccax, B
dbopmupoBaHuM KIuMaTa. PaccMOTpeHbI pe3yabTaThl MOHUTOPHUHTA BEPTUKAILHOTO pacpeIesIeHUs
o3oHa (BPO) Haxg MockBo# Ha MHJUIMMETPOBBIX BOJIHAX B XOJIOJAHBIC TTOTYTOIHS.

HabmrogeHuns oCcymecTBISIIMCH € IIOMOIIBIO YCOBEPIIEHCTBOBaHHOTO 030HOMeTpa ®UAH [1].
Otmeuyeno xopomiee cooTBerctBue mnpoduineit BPO, usmepennsix B ®UAH, ¢ panHbIMH
OJTHOBPEMEHHBIX HaOMIOfeHu o030Ha Haa MockBold u3 KocMmoca. Hampumep, paziauumne
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ycpennénubix 3a mapt 2005r. npoduneit BPO, 3apeructpupoBanusix B ®PAH u ¢ nomorpio
npubopa MLS [2] max MockBoii, He mpeBocxommio 7 % Ha BeicoTax 21-51kM. Paznmuuwme
ycpenueHHbIx npoduieit BPO, nonydyennsix B anpene 1996-2003rr. no HabmoaeHusm 8 ®UAH u
U3 KOCMOCa ¢ TIOMOIIBI0 YiIbTpaduoieToBbix nHCTpyMeHToB SBUV [3], cocraBuio menee 6 % Ha
BbicoTax 20-45 km.

AHanu3 pe3ynbTaToB HAOMIONEHUN TMOKa3aj, 4YTO BO3AYyX, NPHUHAUICKAIIUNA TMOISIPHOMY
BUXPIO, HEOJJHOKPATHO MOSIBIISICS HaJ MOCKBOI1 B XOJIOAHBIE MOJIYTOIUS B MEPHO]] HaOMIONEHUH ¢
1987r. mo Hactosiee Bpems. XapakTepHoil ocobeHHocThIO mpoduieir BPO B Bo3myxe BHXpA
SIBJSICTCSI HE TOJIBKO TMOHIKCHHOE COJCpKaHHE 030Ha (M0 CPaBHCHUIO CO CPEIHEMECSYHBIMH
JTAHHBIMK), HO TAK)Xe U cjiadas 3aBUCMMOCTb OTHOIICHUSI cMecu 030HA C,; OT BBICOTHI B BO3YyXE
BHUXpPs. DTUM CBOWCTBOM Takue npoduin BPO 3HaUNTEIRHO OTIMYAOTCS OT OOBIUHBIX Mpoduieit
BPO BHe BUXpsI, KOTOpbIE UMEIOT IPKO BBIPAXKEHHBI MakcUMyM B ciioe 35-40 KM U CyIIeCTBEHHO
0ojee BBICOKHME 3HAYCHHS COJEp)KaHUs 030HA. [loka3zaHO, YTO TOHMIKEHHOE COJEpKAaHUE O30HA
BHYTPHU BHUXPSI MOXET COXPAHATHCS MPOJOJIKUTEIFHOE BPEMs B T€UEHHE 3UMBI B CHIIy U3BECTHOM
OTHOCUTENbHON U30JIMPOBAHHOCTH BO3/lyXa BHYTPHU BUXPSI.

B xonoansle mosyroausi yepenoBaHUE BO3AYIIHBIX MAacC IMOJISIPHOTO BUXPS M BO3AyXa M3
Oosee HU3KHMX IMIUPOT HaX MOCKBOMW, BBI3BAHHOE JIWHAMHKOW aTrMoc(depsl, CONPOBOXIAECTCS
3HAYUTENIBHBIMI HM3MEHEHUsIMH cojepxkanusi o3oHa C,;. B pesynpraTre Ha BBICOTHO-BPEMEHHOM
pacnpeneneHun coaepxkanus o030Ha C,; BO3HUKAET KOHTpPACTHAsh KapTUHA, OTpaxarouas
HEOJIHOPOJAHOCTh MPOCTPAHCTBEHHOI'O pacmpesesieHns o30Ha. Hampumep, B X0IOAHOE MONYTroAHe
2009-2010rr. BO3yX MOJISIPHOTO BUXPSI HEOJAHOKPATHO MOSIBIISJICS B cTpatocdepe Hax MOCKBO# B
HOsIOpe—siHBape, 4TO NPHUBOAWIO K MOHMKEHHOMY /10 5 PPM colep:kaHMIO O30Ha Ha BBICOTaX
cpenHeil crparocdepsl. 3HaUNTENbHOE yBennueHUEe o30Ha 10 9.2 ppmua 30KM IpOU30ILIO B
Hayane ¢espans 2010r. OHo ObUIO 00YCIOBIEHO cTpaTOCHEPHBIM TOTEIUICHHEM, BO BpPEMS
KOTOPOTO BO3HHKJIO pa3lelieHue BUXPsS Ha JIB€ YacTH W oOpa3oBaHHE IBYX CTPAaTOCHEPHBIX
AHTUIMKJIOHOB. YKa3aHHOE yBEJIMYEHHE O30Ha HajJ MOCKBOI BBI3BAHO MOSBJICHHEM BO3/1yXa
AQHTULMKIIOHA C TIOBBILIEHHBIM COJIEp>KaHUEM O30Ha.

[TonydyeHHble pe3yibTaThl BaXKHbI JJIsl MPOTHO3MPOBAHUS MPOLECCOB B 030HOC(hEpe, OHU
MOKa3bIBAIOT BBICOKYIO 3()()EKTUBHOCTH IUCTAHIMOHHOTO 30HAUPOBAHMSA aTMOC(EpPHOro 030HA
paanodu3nuecKUMU METOIaMHU.

Pa6ora momaep:xana IIporpammamu O®H PAH «[Ipobaemsl pagnodpusuku» u «Paano3aeKTpOHHbIC
MECTOAbI B UCCIICAOBAaHHUN HpHpO,Z[HOﬁ CpCAbl U YCJIOBCKaA».

1. Comomonos C.B., A.H. Urnarees, E.I1. Kponotkuna u ap. CriekTpaibHas anmaparypa Juisi MOHUTOPHHTa

aTMOoc(epHOro 030Ha HA MIJUTMMETPOBBIX BOJHAX. [Ipubopel u mexnuxa sxcnepumenma, 2009, 2, 138144,

2. Froidevaux L., N.J.Livesey, W.G.Read, et aklfraalidation analyses of atmospheric profilenfr&OS

MLS on the Aura satellitdEEE Trans. Geosci. Remote Sensi?@06.44, 5, 1106-1121.

3. SBUV Version 8, Nimbus 7, NOAA-9a, NOAA-9b, N@AL1, NOAA-16. DVD-ROM April 2004. Prepared
by the NOAA/NASA Ozone Processing Team.

UccnepoBaHue obGnacterM C NMOHMXEHHbIM COAepXXaHWeM O30Ha B BepXHeW
cTpatoccepe meTogamMm MUIINIMMETPOBbLIX BOJIH

Kponortkuna E.I1., UrnatseB A.H., JIlykun A.H., Po3anos C.b.,

Conomonos C.B. (solomon@sci.lebedevyu
Dusuueckuti uncmumym um. I1.H. Jlebeoesa PAH, Jlenunckuii np. 53, 11999WMockea, Poccus

Investigation of ozone depleted regions in th e upper stratosphere by
millimeter-wave techniques

Kropotkina E.P., Ignatyev A.N., Lukin A.N., Rozan8\vB., Solomonov S.V.
P.N.Lebedev Physical Institute RAS (LPI), Leniraskys3, 119991 Moscow, Russia

AKTYyallbHOCTh HCCJICIOBAHUN BEPTUKAJIBLHOTO PACIpEIEICHUs] 030Ha M €ro HM3MEHEHUM
METOZaMUi MHUTUMETPOBbIX (MM) BOJIH ompesenseTcs KIYeBOH pOJbl0 3TOW Tra3oBOU
coctaBisitonei B arMocdepHbIx mporeccax. OcoOblil HHTEpEeC MpeACTaBiseT HAOII0ICHHUs 030HA B
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BEpXHEH crparocdepe, rae Ha coAepKaHUE O30HA BIHUAIOT (HOTOXMMHYECKHE TWPOLECCHl U
atMocepHasi JUHAMHKA, a JIOJITOBPEMEHHBbIE H3MEHEHHUS 030Ha OOYCJIOBJIEHBI TEXHOTECHHBIM
BIIUAHMEM CcOeIMHEeHUN xuopa. IlpencraBiensl mnonydeHHele Ha MM BomHax pe3yiabTaThbl
HaOII0JIeHUH 030Ha B BepxHeW crtparocdepe Hax MockBoit B xononubeie nepuoasl 1996-2010rr.
H3mepeHnst BBIOTHSIIMCH C MIOMOIIBIO CIIEKTPAIBbHOW ammapaTypbl U METOJOB, ONUCAHHBIX B [1].
3aperucTpupoBaHbl 3HAYUTENbHbIE BapHallMM COJIEpXaHUS 030Ha B XOJIOAHBIE MOJIYTOIUS
npuMepHo ot 4 no 7 ppm BOmu3n 40kMm. IloHM)XKEeHHBIE 3HAUYEHUS O30HAa BO3HMKAIOT B JIBYX
ciydasx. OHM HaOmonalTCad B BO3IYyXE IMOJSIPHOTO BHUXPS, XapaKTepU3yeMOIr'o MOBBIIICHHBIMU
3HAUEHUSIMU TOTEHLUUAIbHON 3aBUXPEHHOCTM M TIOHWKEHHBIMHU 3HAUEHUSIMU TEMIIEPATypHI.
Hanpumep, MuHHMasnbHble 3HAUEHHUS OTHOIICHHS CMECH O30Ha B BO3AYyXE MOJIAPHOTO BUXDS,
nosiBUBIIIETOCS HaJ MockBoii B iepuon ¢ 24 o 26 nexadbpst 2008r., cocrasisuiu 4.4 ppm (4.3 ppm)
Ha ypoBHE 2 MOap. 3/1ech U HIDKE B CKOOKaxX yKa3aHbI JaHHBIC OJTHOBPEMEHHBIX HaOmoaeHuit EOS
MLS Aura [2]. MunuManbHble 3Ha4CHUS TEMIIEpaTypbl B 3TOT mepuoxa coctaBmsum 219K, a
3HAYCHHS TOTCHHHAIbHOW 3aBuxpeHHoctu gocturanu 11180 emunmn PV Ha  ypoBHe
noteHanbHoi Temmneparypsl © = 1500K.

Bwmecre ¢ Tem Ob11 0OHapYKEeH OpYroi Kiacc SBJICHUN, XapaKTepU3yeMbIX BO3HUKHOBEHHUEM B
o0nacTsx BepxHed crparocepbl BHE MOJSIPHOTO BUXPsI OTHOCHTEIBLHO KpPaTKOBpeMeHHOro (mo 15
CYTOK) TIOHIDKCHHsS COJCp)KaHHs O030HA. Takue ob0mactu crpaTocdepbl € TMOHMKESHHBIM
COJIEP’)KAaHUEM O030Ha XapPaKTEPU3YIOTCSI OTHOCUTEIBHO HU3KMMHU 3HAYEHHUS MOTEHLHMAIbHOU
3aBUXpPEHHOCTH PV U TMOBBIIIEHHBIMH 3HAYEHUSIMU TEMIEpPaTypbl. DTHU ABJIEHUS HAOIIOJANNCh B
XOJIOAHOE TIOJIYroJIue, OOBIYHO B IMEpPHOA C AekalOpst 1o ¢eBpanb B CTPYHHBIX TEUYEHUSX MpPU
aKTUBU3AllMM BOJHOBBIX TPOIECCOB U MPHU CTPATOCHEPHBIX MOTEIUICHUAX. s 3TUX sBIEHUN
XapaKTepHa aHTUKOpPpENALMs COJEp)KaHus O30Ha U Temieparypsl. Hampumep, BO Bpems
CPEIHE3UMHET0 MaKOpHOTO cTpatochepHoro moTeruieHuss B stHBape 2009r. mpu mosBieHHH
TEIIBIX BO3AYIIHBIX Macc B BepxHel crparocdepe Hag MockBoit 29 suBapst 2009r. conepxkanue
o3ona mouusmiaocs A0 4.0 ppm (3.8 ppm)Temmeparypa B aToT mepuoa Bodpocia go 285K, a
MOTEHIMAJbHAsT 3aBUXPEHHOCTh moHm3mwiIach 10 3400 equnun PV (Ha ypoBHE MOTEHIIMAIbHOU
temneparypsl © = 1500K).

Habntomaemble »(QQexTsl CHMXEHHMS COIACpXKaHMUsS O30HAa B BepxHeHl crparochepe mpu
MOBBIIECHUN TEMIIEPATYpbl MOTYT OBITH OOBSCHEHBI BO3pACTaIOLIEH pOJIbIO pa3pylIeHHs] 030Ha B
XUMHAYECKHX peakiusx. Ilockonbky 00JacTd TMOBBIIICHHOW TeMIlepaTypbl Ha KapTax BepXHEH
ctpatocepsl CeBepHOro TmONymIapus MOTYT 3aHUMaThb OrPOMHBIE TPOCTPAHCTBA, TO
OOHapy>KCHHbIC SIBIICHUS 3HAUUTEIIHOTO MOHMKEHHS O30HAa B 3THUX 00JacTAX HEOOXOIUMO
YUUTBHIBATh MPU MOJIETHUPOBAHUH MPOLIECCOB IBOJIOLNU 030HOC(HEPHI.

Pabora momnepkana IIporpammamu O®PH PAH «CoBpemennple MpoOiaeMbl pagunoGu3ukm» U
((PaI[I/IOC)J'IeKTpOHHBIe METOABI B UCCIICAOBAaHUHU HpHpO,I[HOﬁ CpCAbl U YCIIOBCKA».

1. Comomonos C.B., A.H. Urnarees, E.I1. Kponotkuna u ap. CriekTpaibHas anmaparypa Juisi MOHUTOPHHTa

aTMoc(epHOro 030Ha HA MIJUTMMETPOBBIX BOJHAX. [Ipuboper u mexnuxa sxcnepumenma, 2009, 2, 138144,

2. Froidevaux L., N.J.Livesey, W.G.Read, et aklfraalidation analyses of atmospheric profilenfr&OS
MLS on the Aura satellitdEEE Trans. Geosci. Remote Sensi?@06,44, 5, 1106-1121.

UccnepoBaHua n3anyvyeHuss nHcppakpacHom atmoccepHOM CUCTEMbI
MOJIEKYNAPHOro Kucriopona BepxHeuW atmocdepbl 3emnu

[Iedpos H.H. (nikoshefov@yandex.juIunaros K.B.
Hucmumym @usuxu ammocghepwr um. A.M. Obyxosa PAH, Iviocesckuii nep. 3, 11901 Mockesa, Poccus

dortomerpuueckue uccienoBanus usnydenus MKAO; (0-0) 1.27mkm mpoBoaunuck ¢ 1957
no Havyama 2000x romoB B OCHOBHOM B JHEBHOE BpeMs (3eHuTHble yribl Comnma 10-97°) B
Kanane, CIIIA, Anonuu, bpasunuu. [ 3T0ro npuMeHsIMCh BBICOTHBIE CAMOJIETHI, IIAPbI-30H/bI,
pakeTsl U COyTHUKH. B HOUHOE BpeMs n3MepeHus: OTCYyTCTBOBAJIH.

C 2009r. Hauanuch peryisipHble criekTpooTomerpudeckue usmepenus smuccun MKAO; (0-
1) 1.58vkM B 3BeHHropojge B CyMepeuyHoe H HOuHOe BpeMs (3eHuTHbIe yriasl CoiHIa
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90°-150°-90°). BmnepBbie OBUTM OCYIIECTBICHBI H3MepeHus Temrmeparypbl smuccun MKAO; u
CBSI3aHBI C BBICOTHBIMH pACIpECICHUAMH TEMIIEPaTypbl 10 CIYTHHKOBBIM JaHHBIM. Bce
HAKOIJICHHbIE JlaHHBbIE ObUIM HWCHOJB30BAHBI JUISI TOCTPOCHHUS CTaTUCTUYECKU JOCTOBEPHBIX
IMITUPUIECKUX MOJIEIICH, ONMMCHIBAIOIINX 3aBUCUMOCTH Bapualuii MHTEHCHBHOCTH, TEMIIEPATYPhI U
BBICOTHOTO pacmpeseneHus 00beMHOW HMHTEHCHBHOCTH 3MHccuu 1.58MKM 0T 3eHHMTHOrO yria
ConHua W TONy4YeHHS WX AHATUTUYECKUX MPEICTABICHUI U YCIOBHH CYTOYHBIX, CE30HHBIX,
IIMPOTHBIX U3MEHEHHUH, a TAK)KE B 3aBUCUMOCTH OT YPOBHS COJTHEUHOW aKTUBHOCTHU. TOJBKO Takue
CHCTEeMaTH3HPOBAaHHBIC CBEICHHUS MOTYT OBITh HCIIOJIB30BAaHBI JJISI IMOCTPOCHUS TEOPETUYECKUX
MoJIeNIel coiepKaHus 030Ha B cpefHel atMocdepe Ha BeicoTax 30-100km.
Pabora BeimonHeHa npu noaaepkke rpanta POOU Ne 10-05-00062.

Studies of infrared atmospheric system emissio n of molecular oxygen of
the terrestrial upper atmosphere

Shefov N.N. (nikoshefov@yandex)ruLipatov K.V.
A.M. Obukhov Institute of Atmospheric Physics, Ras&cademy of Science, Moscow

Photometric studies of IRACemission of (0-0) 1.2[dm were carried out with 1957 prior to
the beginning of 2000th years basically in the iagt(solar zenith angleg= 10-97°) in Canada,
the USA, Japan, Brazil. High-altitude aircrafts|ldians, rockets and satellites were used for this
purpose. The obtained incidental data repeatedig weed for the theoretical analysis of the ozone
photolysis processes, as bases of IRRMission excitation. Nightglow measurements wéseat.

The regular spectrophotometric measurements ofRA®©, emission of (0-1) 1.58m have
begun from 2009 in Zvenigorod during twilight andht time (90 < x < 150 =2 x = 90°). For the
first time measurements of the temperature of RAQ, emission have been carried out and
connected to altitudinal distributions of temperatan the satellite data. All obtained and publishe
data have been used for construction of statipfiGlthentic empirical models. They describe
dependences of variations of intensity, temperatued altitudinal distribution of the volume
emission rate of 1.58m from the solar zenith angles. Empirical analyticamulas for conditions
of the nightglow, seasonal, latitudinal variatioasd also from a level of solar activity are obégin
Only such systematized data can be used for catistnuof theoretical models of the ozone
concentration in the middle and upper atmospheheights of 36100 km.

The work was supported by the Russian FoundatiorB&sic Research (grant no. 10-05-
00062).

MpeaBaputenbHble pe3ynbTaTbl CPaBHEHUA U3MEPEHUN BpaljaTeribHOW
Temnepatypbl OH(6,2) aABymMa cnektporpacgamu ¢ pasnuMyHbIMU annapaTtHbIMU
hyHKUMAMHU

Konrosckoii U.U. (Koltigor@mail.rg, Ammocos I1.I1., ['aBpunbeBa ' A.
Hucmumym xocmoghuzuueckux uccneooganuti u asponomuu um. FO.I'. lllagpepa CO PAH, np. Jlenuna 31,
67789 kymck, Poccus

Preliminary results of a comparison of OH (6 ,2) the rotational temperature
measurements by two spectrographs with differe nt transfer functions

Koltovskoi I.I., Ammosov P.P., Gavrilyeva G.A.
Yu.G. Shafer Institute of Cosmophysical ReseardhA@ronomy SB RAS, Lenin ave. 31, 677891 Yakutsk,
Russia

B nmoknane mpencraBieHbl CpaBHEHUsS BpallaTeNbHBIX TemrepaTyp monockl OH(6,2) na
BbICOTE€ 87KM, H3MEpEHHbIE [JBYMs HAa3€MHBIMH CIeKTporpadaMy, YCTaHOBJIEHHBIMH Ha
onTryeckoil crannuu Maiimara (63° N, 129.5 E). B pannux padoTax ObUIH MPOBEICHBI CPABHEHHS
Ha3eMHBIX M CIYTHHKOBBIX HM3MepeHHiH Temiieparypsl. HazemHusblit npubop mpencraBisieT coOon
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uHdpaxpacublii mupposoit cnekrporpad (ULIC), cocrosmmit u3 nudpakunoHHoro cnekrporpada
CII-50 u mudposoii I13C kameps. ULIC peructpupyer cBedeHHE HOYHOTO HeOa I0J] 36HUTHBIM
yromom 49°. TI13C kamepa oxmaxnmaercs ao — 50° C. Yrom 3penmsi cmektporpada paBeH 9°.
PackpsiTre BxoaHoi menu paBHo 0.6 MM, uTo cooTBeTcTBYET anmnapatHoil pyaknuu 0.8HM. Metox
OILICHKH BpalIaTeIbHOW TEMIEPaTyphl MOJEKYISIPHBIX SMUCCHH OCHOBAH HA MOATOHKE MOJEIBHBIX
CIEKTPOB, MOCTPOCHHBIX C Y4YETOM ammapatHol (GYHKIUM Npudopa A pa3InyHBIX 3apaHee
3aJJaHHBIX TEMIIEpaTyp, K PeaabHO U3MEPEHHOMY CIIEKTPY METOJIOM HAUMEHBIITUX KBAAPaToB. bblIo
MOKa3aHO, YTO B 3MMHHUE MeECAlbl BpallaTeIbHble TEeMIepaTypbl MOJEKYNbl THAPOKCHUIIA,
n3mepennbie MIC cucrematnyecku Hike B cpeqHeM Ha 7 K (Co craHOapTHBIM OTKIOHEHUEM
11.4K) cpenHeli KHHETHYECKOH TeMIEpaTypbhl Ha BBICOTE CIIOS THIPOKCHIIA, H3MEPECHHOMN
panuomerpom SABER ¢ Gopra amepukanckoro cmyrtHuka TIMED. B Becennuii mepuox 310
pa3HHIla 3aMETHO YMeHbInaeTcs. Kunernueckas temriepatypa, usmepsiemas paguomerpom SABER,
ObLTa HEOTHOKPATHO MIPOBEPEHA PA3TMUYHBIMHI Ha36MHBIMU ONITUYECKUMU TPUOOpaMH.

Ilenpto maHHOM pabOTHI SBISIETCA BBIICHEHUE MPUYMHBI CHUCTEMATHYECKON OLIMOKH B
u3MepeHusx BpamarenbHoil Temneparypsl MLIC. beun ycranoBnen BTopoii crnekrporpad Ha 06ase
MJIP-2 ¢ yrinom 3penust 20°, perucTpupyronyii curaajl HOYHOTOo Heba MOJ TeM K€ 3E€HUTHBIM
yIJIOM U B TOM ke HampasiaeHuu uro u MIC, Ho ¢ MeHbIIUM pacKpbITHEM BXOAHOU mienu 0.2 M.
JleTekTupyromiasi 4acTh amnmaparypbl U METOJIWKA OIpPENeTCHHs BpallaTelIbHON TeMIepaTyphl
UJeHTUYHBI. Pa3HuIa yIriioB 3peHus MpH OTCYTCTBUM OOJIBIIUX BOJHOBBIX BO3MYIIEHUI HE AOKHA
BIUSATh HA pPAa3HUIly TeMIepaTyp, PETUCTPUPYEMBIX ABYMs crekTporpadamu. Jlns anammsa
HCIIOB30BAIUCH JaHHBIC HaOMoMeHui 3a 14 nHeii B saBape u S aHeit B mapte 2011r.

[TokazaHo, 4yTO B STHBape BpalllaTelIbHBIE TEMIIEPATyphl MOJIEKYIBI TUAPOKCUTIA, U3MEPEHHBIC
NIIC, cucremarnuecku Hike B cpenHeM Ha 6K, a B MapTe pa3sHOCTh yMEHBIIAETCS JI0 HYJIS.
OnTtuueckuil monuron Maiimara pacnoJioxkeH B JoJiuHe peku JIeHa, rae B 3MMHUN NEPHOJl MOYTH
MIOCTOSIHHO CTEJIETCs cllabasi AbIMKA, YTO MOXKET OBITh TOMOJHUTENbHBIM HCTOYHUKOM Mapa3uTHOTO
paccessuHoro cBera. Y cmekrporpada CII-50 Bxomnas menp mmpe, MOITOMY MPH HATHYUH
paccestHHOTO CBETa B U3MEPSIeMbIi CIIEKTP COOTBETCTBEHHO MOMNaAaeT OO0JbIe PACCESIHHOIO CBETA.
Bo3MoxkHO mociieHee U SBISETCS] IPUYUHON MOSBICHHS CUCTEMAaTUIECKOW OITMOKHN B U3MEPEHUSIX
BpaIllaTeJIbHOM TeMIlepaTyphl MoJieKyibl ruapokcuiia ULC.

Cnouctble CTPYyKTYypbl B BepxHen atmocdepe U HUXKHen uoHoccpepe
BeHepbl

I'aBpuk A.JL. (alg248@ire216.msk.yu aspuk 10.A., Konuuna T.D.

Hucmumym paouomexnuru u snexmponuxu um. B.A. Komenvnuxosa PAH, ni. ax. B.A. Bsedenckoeo 0. 1,
141190Mockosckas 061., 2. @pasuno, Poccus

K nacrosmemy Bpemenu B 9 KocMUYeCKUX MHCCHSIX TTpoBeaeHo ~ 800paanonpocBeynBaHui
nonochepsl Benepsl, n3 Hux 20 % Beimonnensl crnytHukamMu BEHEPA-15,-16. TpagunuonHoe
UCIIOJIb30BaHNWE Bapuauuid (a3pl paJdoCHTHaNa JJis OIpeleseHHs] BBICOTHBIX Hpoduiei
KOHIIEHTPALUK DJJIEKTPOHOB TIO PagUO3aTMEHHBIM JIaHHBIM MPHBOIWIO K CHCTEMAaTHYECKOM
MOTPEUTHOCTH, OOYCIIOBJICHHON  CIIy4JallHBIMH  BapHallUsIMH  HHTETPATBHOW  DJIEKTPOHHOM
KOHIIEHTPAllMM Ha paJAHoIyde B MEXKIUIAHETHOM IUTa3Me, TOPU3OHTAIBHBIMU T'paTUCHTAMH
KOHIEHTPALlUK 3JIEKTPOHOB B HCCIEAyeMON HOHocepe MU OIMOKAaMU HHTErPUPOBAHHUSA, UTO
3aTPYyIHSUIIO BBISIBJICHHE CIIOMCTBIX CTPYKTYpP B HOHOChEepe BeHnepsi.

B nannoi pabote Ha OCHOBE BBHICOKOUYBCTBHUTENBHOIN TEXHOJIOTHH PAAMOBUICHUS CIIOMCTHIX
CTPYKTYp MOKa3aHbl BO3MOKHOCTH W3YYCHUS TOHKOW CTPYKTYpPhI MOHOC(HEPHI M JETEKTUPOBAHUS
CIIOEB C MaJIOM KOHLEHTpalMed IUIa3Mbl B HKCIEPUMEHTaxX paJuONpPOCBEUYUBAHUS HOHOC(HEPHI
KOTepeHTHbIMU curHanmamu cimyTHUKOB BEHEPA-15,-16. [IpencraBieHsl CBEEHUS O CTPYKTYpe
rnoHocdepsl BOMM3M HIKHEH rpaHullbl Ha BeicoTax 80-120 kM Haa MOBEPXHOCTHIO TUIAHETHI, TC
KOHIEHTPALK JIEKTPOHOB CTAHOBUTCS OUYE€Hb MaJIOH.
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VY CTaHOBIIEHO CYIIECTBOBaHME O] OOJACThbIO TJIABHOTO MaKCMMyMa HMOHH3AIMU JTHEBHOM
noHOC(hEphl PETYNISIpHO MPUCYTCTBYIOUIMX, HO H3MEHYHUBBIX CJ0€B HOHU3aluu. OOHApYy>KEHBI
MIPU3HAKH BOJHOBBIX MPOIECCOB, B KOTOPBIX MEPUOANYECKHE KOJIeOaHUs IIOTHOCTH HaOII01aIMCh
¢ BBICOTHI 65KM B atMocdepe BeHepsl u npoaomkanuch B HIKHEH noHochepe 10 BeicoThl 120kMm.
B HouHOlf wWOHOC(hepe aHaTOTHYHBIE NPOIECCHl HE 3aperucTpUpoBaHbl. MMuTanmoHHoe
MOJICIMPOBAHUE TI0Ka3aJ0, 4YTO B OOHApYXEHHOH WOHM30BaHHOW oOmactu Hmwke 120km
HEBO3MOXKHO TOJIYYUTHh JOCTOBEPHBIH MPO(UIb KOHIEHTPALMH 3JIEKTPOHOB C MCIIOJIB30BAaHHEM
OOLIETPUHATON METOIMKHU MHTEPIIPETAllMd JaHHBIX paJuoNpocBeunBaHus. Pe3ynbraThl pacueToB
MOTYT TIOKa3bIBaTh KakK OOJBIIYI0 MO BEIUYHMHE TOJOKUTENbHYIO, TaK W OTPHIATEIHHYIO
KOHIEHTPALMIO, a OUIMOKN ONpeleleHUs] KOHUEHTPALUU 3JIEKTPOHOB MOTYT OBITh Ha MOPSA0K
GOJbIIE MCTHHHOTO €¢ 3HAYEHHMS, KOTOPOE MOXKET H3MEeHAThCs B mpeenax ot 10310 104cm™,

Pabora BeimonHeHa mpu uyactuyHo mopnepxke mporpammbl OOH PAH Ne VI.15 "Ilna3smenHbie
nporeccel B Conneuynoii cucreme” u rpanta POOU 10-02-01015%.

BepTukanbHoe pacnpepgeneHue oKCMAoB cepbl Hap ob6nakamu BeHepbl no
OaHHbIM 3aTMeHHoro 3akcnepumeHta SPICAV/SOIR muccum
«BeHepa Jkcnpecc»

Bemsies JI.A.* (dbelyaev@iki.rssi.fhy Kopa6aes O.J1.}, denoposa A.A.%L, Montmessin FE,

Bertaux J.-%
YUnemumym xocmuueckux uccnedosanuii PAH, Ipoghcoiosuas ya. 84132, 11799 Mocksa, Poccus
2L ATMOS CNRS, 11 Boulevard d'Alembert, 78280 Guyanderance

Oxcunpl cepol (SO u SQy) ABAAIOTCS KIIOYEBBIMH KOMITOHCHTaMHU atMochepsl Benepsr,
MOJTHOCTBIO MOKPBITON oOiakamu u3 Kamenb cepHor kuciaothl (HoSQy). M3Menenus conepxanus
3TUX Ta30B B HAJ00JaYHOM CJIOE€ MOTYT CIYXXHTh MHAMUKATOPOM (OTOXMMHUYECKON aKTHUBHOCTH B
aTMocepe, a TaKKe TIeOJIOTHUYECKOM aKTUBHOCTH. EIUHHYHBIA BYJIKAaHMYECKHH BCIUIECK Ha
MOBEPXHOCTH HApYIIAeT aTMOC(EPHYIO HUPKYIALMIO U YBEJIMUHUBAET IOCTaBKY CEPHHUCTHIX OKHCEH
(SQ)) x obnakam (Beicotel 50-70km). HoBble n3mepenuss SOu SO, B me3ocdepe Benepsr Obu1H
nposenensl npubopom SPICAV/SOIR ¢ Gopra opOutansHOro ammapara «BeHepa Jkcmpecc.
[Ipubop — cucreMa U3 Tpex CIEKTPOMETPOB — 30HAUPYET aTMocdepy Haj 00JaKaMu B Pa3IUIHBIX
pexumax (Haaup, COJTHEYHOE U 3BE3IHOE MpocBeunBaHue) kak B YD, tak u B UK obnactu cniekTpa.

B nmanHoii paboTe mpeicTaBlICHbI PE3yJbTaThl COJHEYHOTO MPOCBEYMBAHUS (3ATMEHHOTO
skcnepumenTa) B mosocax morjomenus SO (190-320uMm, 4mxm) u SO (196-320HM).
Conepxkanne nsyokucu (SQy) 6but0 omepeno criekrpomerpom SOIR Ha BeicoTax 65-80km B K
muanazone u cnekrpomerpom SPICAV na 85-105km B Y® o6mactu. Ilormomenne SO
neTekTupoBaHo Toibko nmpudopom SPICAV Ha Beicotax 85-105kmM. Takum o0pa3zom, BIEpBbIC B
BEPTUKAJIHLHOM pacIpeesIeHUH Ta30B Hajl obnakamu Benepsl 3apuKkcpoBaHO HATMUKE ABYX CIIOEB
SO,. B mmxkuem cioe (65-80kM) OTHOCHTEIBHOE COAEP)KAHHME ABYOKHCH MEHSCTCS B Mpejeaax
0.02-0.5 ppm. [ns Bepxuero cnosi (85-105kMm) xapakTepHO yBEIMYEHHE COJCpP)KaHHs rasza c
BbicoToi oT 0.05710 2 ppm,npudem otHorienue kouentpanuii [SO2)/[SO]Bapbupyetcst ot 1 10
5. TToxoxwe pe3ynbTaThl ObUIH MOIYYEHBI U3 Ha3eMHBIX MUKPOBOJIHOBBIX HaO0AeHU [1].

3naunTenbpHOe mornomenne SOXHa OONBIIUX BEICOTaX MOXKET OBITh OOBSICHEHO (OTOIHM30M
H>SO, pu onpeeneHHbIX TeMITepaTypHBIX yclIoBUSIX B Me3ocdhepe Benepsl. beuto 3amedeno, uaro
Ha BeicoTax 90-100kMm conepkaHne ABYOKHCH CEPbl KOPPETUPYET C TEMIIEPATypOil, YBEINUUBAsChH
or 0.1 ppmmpu 165-170K no 0.5-1 ppmunpu 190-192K. Takoe nmoBeaeHHE TOBOPUT B IOJIB3Y
runote3bl 00 obpazoBannu SO, MyTeM HCMapeHUs Karelb CEPHOW KUCIOTHl M €€ MOCIEAYIOININM

dotommzom Ha 100KMm.
1. Sandor B.J., Todd Clancy R., Moriarty-Schie@nMills F.P. Sulfur chemistry in the Venus meduse
from SG, and SO microwave spectiaarus 2010,208, 49-60.
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NMonHasa mukpodmanyeckas mMogenb KOHOEHCAUMOHHbIX obnakoB H,O B
atmocdepe Mapca

Bbypnakor A.B. (burlakov.alex@gmail.cojnPoaun A.B.

Hrnemumym xocmuueckux uccredosanuti PAH, Ipogcorosnas yn. 84132, 11799 Mocksa, Poccus

Pazpaborana omHoMepHass MUKpodU3UYECKass MOCIb KOHJACHCAIIMOHHBIX o0nakoB HyO B
atMocdepe Mapca ¢ pa3pelIeHHBIM Ha CETKE pacrpeneneHueM no pazmepaM. CyTOUHBIA IHKII
KOH/ICHCAllUOHHBIX IPOLIECCOB B arMoc(epe MoylyueH Ha OCHOBE TEMIEpaTypHbIX Npoduiel u3
TpexMepHOW Moaenu oO0med uupkyassuuu. B npubnmkeHunu kimaccuyeckod  nuddys3uu
XapaKTepHBIA pa3Mep JEeASHBIX YacTHIl cOCTaBIsAeT 1-2 MKM B HMKHEH yacTU 0OJauyHOIro cjos U
0.2-0.3mxkm Ha BeIcOTe 50-60KM, uro coorBercTByeT naHHbiM CIIMKAM na KA "Mapc-
Dkcmpecc”.

Mukpodusudeckuii 070K M3 OJHOMEPHOW MOJAENW OBbUT BHEIPEH B TPEXMEPHYIO MOJIETh
o01eit nupkynauuu arMocdepsl Mapca, KoTopast ocHoBaHa Ha AuHamudeckoM siipe GFDL's FMS.
[IpenBaputenbHbple  pe3yabTaThl MOJEIHMPOBAHUS THAPOJIOIMYECKOrO I[HMKJIA IMOATBEPHKAAIOT
YCTOMUMBOCTh W THOKOCTH UHMCIEHHOM cXeMmbl. Pa3zpaGorana ogHOMEpHas MoOJENb C
MOAUGUIIMPOBAHHON MPOCTPAHCTBEHHON NTMHAMHKOW, OCHOBAaHHOW Ha MPUOIMKCHHH IpOOHOMN
npou3BoaHOM. [Ipeanonaraercst HCIOIL30BaTh AJAHHYIO MOJIENb JJISl aHAIM3a YKCIEPUMEHTAIBHBIX
JAHHBIX.

TecTnpoBaHue COBMECTHOM XMMMUKO-KNMMMATUYECKOW Moaenun aTtmocdcepbl
Ha npeaMeT BOCNpPoOuU3BeAEHUSA TeMnepaTypHOro TpeHaa ctpartocdepbl 3a
1979-1997 roabl

Tanun B.S1* (galin@inm.ras.r)y Cumsimuises C.I1.2 (smyshl@rshu.fu
1HHcmumym sviuucaumensro mamemamuxu PAH, I'voxuna 8, 11999WMocksa, Poccus
3poccuiickuii 20Cy0apcmeentblil 2uopomemeoponocuieckuil yHueepcumem, Manooxmunckuii np. 98, 195196

Canxm-Ilemep6ype, Poccus

B pa6ote [1] omyOauKoBaHbBI pe3ynbTaThl CpaBHEHHUS MOJEICH aTMOChepsl ¢ TOYKH 3PCHHS
CIIOCOOHOCTH MX BOCIIPOU3BEACHHSI PeabHO HAOMIOAABIIErOCs TPEHIa TeMIIepaTypsl cTpaTochepsl
n Mezochepsr 3a 1979-1997 rogel. B mpoekre cpaBHeHms ydactBoBaniu Oosiee 10 m3BeCTHBIX
COBMECTHBIX XHUMHKO-KJIMMAaTHYEeCKUX Mojenell atmocdepsl u3 EBponsl, Amepuku, SnoHuu.
OcHOBHOE BHUMaHHUE B paboOTe yJENEHO OLIEHKE BIUSHUSA HA TPEHJ TeMIEpaTypbl cTpaTochepsl u
Me3ochepsl U3MeHEeHu# KoHleHTpanuid yriaekucioro raza CO, u o3oHa Oz 3a yKazaHHBIA TEpHOJL.
['maBHOI 0COGEHHOCTHIO TPEHA TEMIEPATYPHI 3a ATOT MEPUOJ SIBJIAECTCA HATMYME MAaKCUMaIbHOTO
oxJIaxieHus cTpaTocepbl Ha BbicoTe 0koyio 1 MO (48 kM) co ckopocThio npumepHo — 2.0rpaayca
KenbBuHa 3a nekany, ¢ spko BbIpaKEHHBIM YMEHbBIIIEHUEM TPEH/IA BBIIIE U HUXKE ITOTO YPOBHSI.

MonenbHble pacueTbl MOKa3ajid, 4TO 3TOT TpeHA (OpMUPYETCs NPUMEPHO OAMHAKOBBIM
BKJIagioM (c HEOONbIIUM TpeBbillicHHEeM BiusHus o030Ha) usMeHenuid CO, m Oz, Kak moxHO
YBUETH U3 3TOI pabOThl, MOJIEIbHBIE PACYETHI XOPOLIO COTIACYIOTCS ¢ HAOIIOCHUSIMH.

Ony0auKOBaHHbBIC PE3yIbTaThl [1] SIBJISAIOTCS XOPOUIUM MAaTEPUAIIOM IS CAMOCTOSTEILHOTO
TECTUPOBAHUS MMOJI0OHOTO poJia Mojiesel aTMoc(epbl, KOTOphIe HE Y4acTBOBAJIM B ATOM Mpoekte. K
TaKoW MOJIETTN MOXHO OTHECTH U XMMHUKO-KIIMMAaTHIECKYIO0 MOJIENIb aTMOc(ephl, pa3pabaThiBacMyto
B IBM PAH (r. Mocksa) u PITMY (r. C.-IlerepOypr) [2]. B mokmane OyayT mpeacTaBICHBI
pe3yNbTaThl pacueTa TPEH0B TEMIIEPATypPhl H 030HA 10 3ToH Mojenu 3a 1979-1997rons!.

Pabora Bemmomaena B UWHcTHUTyTe BBEMECcIUTedbHOW Marematnku PAH wm B Poccuiickom
TOCYIapCTBEHHOM THIPOMETECOPOJIOTHICCKOM YHUBEpCUTEeTe TpH (puHAHCOBOH momaepxke PODOU mo
rpantam 09-05-00916 u 11-05-01204.

1. Shine K.P., M.S. Bourqui, P.M. de Forster edatomparison of model-simulated trends in stralb@sic

temperatureQuart. J. Roy. Met. Sq2003,129, 1565-1588.

2. Taymu B.4., Cmeimursie C.I1., Bomogua E.M. CoBMeCTHas: XUMUKO-KJIMMATHYIECKast MOJCIIb aTMOChEpHI.
Uz6. PAH. Qusuxa ammocghepwr u oxeana, 2007 43, 4, 43F452.
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U3nyyeHne BepxHen atmocdepbl 3eMnu U KonebaHus KnMmaTu4eckowm
cucTteMbl atmocdepa-okeaH

Muxanes A.B. (mikhalev@iszf.irk.ri
Hucmumym coaneuno-semnou gpuzuxu CO PAH, yn. Jlepmonmosa 126, 664033Hpkymck, Poccus

AHanu3upyOTCs MHOTOJIETHHE BapHallMKM W3JydyeHUs BepxHeH arMocdepbl 3eMild B JIMHUU
aToMapHOTo Kuciaopoaa 557.70M u koneOaHus cucTeMbl atmochepa-okead. s smuccun 557.70M
UCIOJIb3YIOTCSL ONMyOIMKOBaHHBIC B JIUTEPAType JaHHbIE HAOMIOACHUN CPEIHEIIUPOTHBIX CTaHIIMM
(18-22 conHeunble IMKIIBI) U JaHHBIC HaOmoAeHuil B ['eodusnueckoir oOcepBaTOpUM HHCTHTYTA
conaeuHo-3eMHoi (usukun CO PAH (2341 comueunsrii nuki). s cucrtembl atmocdepa-okeaHn
UCTIOJIB3YIOTCS MHICKCHI siBIeHus Dnb-Huubo-Hxuoe Konebanus (OHIOK).

BeisiBiieHo, uro koraa Hekoropsie naaekcsl DHIOK, nanmpumep, naaexkc ONI (Changes to the
Oceanic Nifio Index),mpomokKUTETFHOE BpeMsi HMMEIOT 3KCTPEMalbHO HHU3KHE 3HA4YCHUS,
OTMEYaeTcs JETNPeccus WHTEHCUBHOCTH AMuccuu S57.7HM. B cimydasx, korja 3TH SMHU30/bI
NPUXOJATCS Ha TO/bI OJIM3KHE K MUHHUMYMY COJTHeUHOM akTuBHOCTH (1954-1956m 1973-1975rT.)
OTMEYaJIMCh aHOMAJIbHO HU3KUE CPEIHETOI0BbIC 3HAUYEHUS MHTEHCUBHOCTH 3MHUCCUU S57.7uM. J1jis
Makcumyma cojiHeuyHor akTtuBHOCTH B 2000-2002 romax B 23-M COJIHEUHOW ITMKIIE W HU3ZKUX
sHaueHuidl wHIekca ONI| Takke oTMeuanach Jempeccusi WHTEHCHBHOCTH 3MHUCCUU S557.7HM,
MPUBOSAIIAS K HAPYIICHUIO TIPSMOIN 3aBUCHMOCTH MHTCHCHBHOCTH AMHUCCHU S557.7HM OT YpOBHS
COJIHEYHOHN aKTUBHOCTH. Y UUTHIBAs, YTO AIMHUCCHSI 557.7HM BO3HUKAET B PE3yJIbTaTe LI peaKkLnii
¢ yuactuem He#rpanbHbix (E-00macTs) u 3apsKeHHBIX KoMoHeHTOB (F-o0imacTh) armMocdeps! Ha
BBICOTaX €€ BBICBEUMBAHUS, MOKHO OXHJATh MPOSIBICHHE OCOOCHHOCTEH W B BapHAIMSIX APYTUX
XapaKTepUCTHK BepXHEH aTMocdepbl B yKazaHHbIE TEPHO/IBI.

[TomydeHHbIE pe3yNbTaThI MO3BOJISIOT CAETIATh MPEABAPUTEIHHBIN BBIBOI, YTO MHOTOJICTHHE U
MEXTOJIOBbIC BapHalldd WMHTCHCUBHOCTH OJMHUCCHU S57.7HM MOTYT SBIATHCS CJIEICTBHEM
COBMECTHOTO BIIMSIHUS COJTHEUHON aKTUBHOCTH M KOJEOAHUN KIMMATUYECKON CUCTEMBI aTMocdepa
okeaH. PaccmaTpuBaioTcs BO3MOJKHBIE MEXAaHM3Mbl BIHMSHUS KoyeOaHUIl cucTeMbl arMocdepa-
OKEaH Ha U3ITydeHUe BEpXHEH aTMOoc(epbl 3eMITH.

Pabora Beimonnena npu noazaepxkke rpanta POOU 09-05-00243r u B pamkax mpoekta «<ATMOC»

Cornamrenust Mexay Poccuiickoit u Bonrapckoit akageMusMud Hayk B 00jacTH  (pyHIaMeHTaIbHBIX
KOCMHMYECKHUX UCCIIECIOBAHUMN.

Airglow and variations in the atmosphere-ocean climate system

Mikhalev A.V. (mikhalev@iszf.irk.riy
Institute of Solar-Terrestrial Physics SB RAS, tski Russia

We analyse long-term airglow variations in the atooxygen 557.7 nm line and variations in
the atmosphere-ocean climate system. For the 5Bi.@mission, we used observational data from
mid-latitude stations (solar cycles 18-22), whi@n de found in the literature, and observational
data from the Geophysical Observatory of the latgibf Solar-Terrestrial Physics SB RAS (solar
cycle 23). For the atmosphere-ocean system, inditdse El Nifio - Southern Oscillation (ENSO)
were used. It has been found that depression obH7e7 nm emission intensity is observed at
extremely low long-term values of some ENSO indi¢es., the ONI index (Changes in the
Oceanic Nifio Index)). When these events occurredhen years close to the solar minimum
(1954-1956 and 19731975), abnormally low annual average values of 368.7 nm emission
intensity were recorded. During the solar cyclenZzaimum (200862002) and at low ONI values,
we observed depression of the 557.7 nm emissioansity that caused violation of direct
dependence of the 557.7 nm emission on the leveblaf activity. Taking account of the fact that
the 557.7 nm emission is a result of the reactlwircinvolving neutral (the E region) and charged
components (the F region) of the atmosphere athteigf airglow, peculiarities of variations in
other characteristics of the upper atmosphere eaexpected to manifest themselves at this time
too.
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The findings enable us to draw a preliminary cosidn that long-term and year-to-year
variability in the 557.7 nm intensity may resulorin the combined effect of solar activity and
variations in the atmosphere-ocean climate syst¥malso consider possible mechanisms of effect
of the atmosphere-ocean system on the airglow.

The study was supported by the RFBR Grant No. 00@%13a and made as part of the Project

“Atmos”, Agreement between the Russian and Bulgafaademies of Sciences on Fundamental Space
Research.

Analysis of the polar vortex oscillations usi ng quasi-lagrangian
diagnostics

MirRokn S.M. (mirrokni@yazduni.ac)irMemarian M.H.
Department of Physics, University of Yazd, Yazh Ir

Changes in the stratospheric flow are thought tpagate downward and affect the weather
and climate in the troposphere. Therefore, studiedratospheric variability can help us reduce the
uncertainty in the important aspect of climate esystregarding the interaction of the stratosphere
and the troposphere. As a step to resolve the tamasy; the internal variability of the stratospéer
and in particular the vacillation of the polar ext involved in stratospheric-tropospheric
interaction, is investigated using a shallow-w#8#) model.

In the SW model examined here, the combined effettmechanical forcing and thermal
forcing are the factors that can cause the vaidtlabf the polar vortex. Mechanical forcing is
provided by a time-independent topography mimickimgpospheric excitation of the stratosphere.
Thermal forcing is provided by a linear relaxatioh the mass field to a time-independent
equilibrium state mimicking the radiative relaxatitaking place in the stratosphere. The SW
equations in the potential vorticity (PV), velocitgivergence and acceleration divergence
representation are solved for a range of resolstiosing the "diabatic contour-advective semi-
Lagrangian” algorithm and a standard pure semidmgan algorithm. Using vastly different
numerical algorithms enables us to uncover the ede@f numerical sensitivity of the zonal
vacillations in the SW model of the stratosphersing a number of quasi-Lagrangian diagnostics,
the robustness of the polar vortex oscillationsvestigated by calculating and analyzing the quasi
Lagrangian diagnostics that are based on the Pibaodistribution.

The results indicate that the vacillations are edulsy out of phase variations in the mass
fluxes across polar PV contours due to dissipgtneeesses and those due to diabatic relaxation.
During the vortex breakup filamentary structurege @roduced associated with a cascade of
potential enstrophy to small scales. In contrasting) the vortex recovery there are few filamentary
structures, and the mass flux is dominated by asing flux due to the diabatic relaxation.
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NlnpapHble HabnAeHUA al3po30SiA Pa3fIM4YHOrO NPOUCXOXOEHUA Ha
CTaHuMaXx nugapHoun cetn Cnbupm m [danbHero BocToka

Hosukos I1.B. ( novikov-pv@yandex.n) Yepemucuu AAZ Mapuues B.H.3, Berukos B.B.%,
IeBroB B.M.4

YKpacnoapckuii unemumym srcenesnodopoarcnozo mpancnopma, ya. Jlado Keyxosenu 89, 66002&Kpacrospck,
Poccus
2Cubupcruii pedepansroiii ynusepcumem, Kpacnospck, Poccus
Uncmumym onmuxu ammocgepvr um. B.E. 3yesa CO PAH, Tomcxk, Poccus
*Uncmumym xocmodusuueckux uccredosanuii u pacnpocmpanenus paduosonn JJBO PAH, Ilapamyuxa,
Kamuamrka, Poccus

Lidar observations of aerosol of different or  igin by Siberia-Far East lidar
stations network

Novikov P.VZ, Cheremisin A.A, Marichev V.N3, Bychkov V.V# Shevtsov B.M.
!Krasnoyarsk Institute of Railway Transport, Krasarsk, 660028, Lado Ketskhoveli st., 89, phone/fax:
“Siberian Federal University, Krasnoyarsk
3V.E. Zuev Institute of Atmosphere Optics SB RA®sKo
“Institute of Cosmophysical Researches and Radice\Waspagation FEB RAS, Paratunka, Kamchatka

OnHa W3 JEHCTBYIONIMX HA CETOAHSIIHMNA JIeHb JUIapHbIX ceteil B Cubupu u Ha JlanpHeM
BocToke BkiIIO4aeT TpU JNMIAPHBIX CTaHIMH, pacnonoxeHHble ceBepHee S50° c.am.: B Tomcke B
HNucturyre ontuku armochepsr CO PAH, B Sxyrcke B HucTHTyTe KoOCMOdu3myeckux
uccnenoBannii u aspoHomuu uM. Illadepa n nHa Kamuarke B MHcTuUTyTEe KOCMO(U3HUECKUX
ucciienoBaHui M pacnpoctpaHenus paauoBoiH JIBO PAH. OmHoil M3 OCHOBHBIX 3a/lad 3THX
CTaHUUH SABISETCS MOHUTOPHUHI BEPTUKAJIBHOM CTPYKTYpBI a’po30iii B BepxHeil Tpomocdepe,
ctparochepe u mezochepe.

JIniss BBISIBIICHUS CBSI3€H MEXIy HAOMIOJAEMBIMH a’3pPO30JIbHBIMH CIOSMH C Pa3IMYHBIMU
HMCTOYHUKAMH a’po30iisi B arMmochepe ObUIM TPHBICUCHBI acCHMUIMpoOBaHHBIE maHHble UK
MetOffice mo ckopoctsim Berpa u Temmeparype. Hambonee BeposTHOE MNPOMCXOXKICHUE
a’pO30JIbHBIX CIIOEB OMPEIENSIIOCh METOJIOM OOpaTHBIX TPAeKTOpHUM, HA OCHOBE Pa3pabOTaHHOIO
HaMU TPOTPAMMHOTO TMakeTa. Pe3ynbTaThl pacyeToB OBUIH MOATBEPXKACHBI pacdeTaMu MO JTaHHBIM
GDAS B nakere HYSPLIT, noctynmnom Ha caiite NOAA.

[To nannpiM HaOmroneHuit B Tomcke, HaumHas ¢ 1996 roga mo Hacrosiiee Bpems, ObLTH
BBISIBJICHBl HECKOJBKO HCTOYHUKOB a3po30is. B 3uMHee Bpemsi 3aperucTpupoBaHO HECKOJBKO
ciydaeB HaOoAeHUs NoIsipHbIX cTparocdepHbix 06makoB (IICO). CornmacHo pacueram oOpaTHBIX
tpaektopuii [ICO OblIM MpUHECEHBI U3 00JaCTe MOHMKEHHOW TeMriepaTypbl Haa CkaHaWHaBUEH
nnu peruoHoM CesepHoro VYpana — Hosoit 3emnu. Kpome TOro, B 3MMHE-BECEHHMI NEpHUOA
Ha0JII0/1aeTCsl 3aMETHOE a3pPO030JbHOE HAIMOJHEHHE BepXHEU Tporocdepsl U cTpaTocdepsl, BILIOTH
1o BeicoT 30kM. [IpoBeneH aHanu3 mapaMeTpoB BO3IYLIHBIX MAacc, B KOTOPBIX copMupoBaics
a’po3oinb. Jlerom aspo3oib B crpatocdepe MpakTUYECKH OTCYTCTByeT. B neTHee Bpemsi B
cTparochepe AMU30IMYECKH HAOII0IaTuCh ciaabble MUKH a’pO30JbHOTO PAacCesiHUsS Ha BBICOTaX
okoio 20kM. [losiBIeHue a’po30is HA ATHX BBICOTAX CBS3aHO C €r0 BBIHOCOM U3 TPOIHMYECKOTO
a’p0O30JILHOTO pe3epByapa, OMUCAHHOrO0 XUTuMaHOM. Elle oMH MCTOYHMK a’3p030Js — KpYIHBIE
BYJIKAHUYECKHE M3BEPKEHHMsI B CEBEPHOM IMOJIyIIapuu. BylkaHnueckoe MpOUCXOKIEHHUE
a’pO30JIbHBIX CJI0€B HaJ TOMCKOM MOATBEPKAATIOCH PaCU€TOM 0OpaTHBIX TPAEKTOPUA.

Ha Kamuyatke B pe3ynbTaTe JuIapHBIX HaOMIOACHUN BepxHEH crparocdepsl u me3ochepsl,
HayaTeix B 20070y, OB OOHAPYKEHBI a3PO30JIbHBIC CJIOM Ha BhIcOTax 35—50kM n 60—75kMm.
[TonoxkeHne 3TUX CIOEB MOXET OBITh OOBSCHEHO BO3HUKHOBEHUEM TI'PaBHTO(OTO(DOPETUUECKOMA
CHWJIBI, TIOJ] ACMCTBHEM KOTOPOM YacTHUIIBI CIIOCOOHBI JEBUTHPOBATh HA ATHX BbICOTax. Takke Hal
Kamuatkoii OblTH 3aperucTprupoBaHbl cepedprcThie o0Iaka.

ABTOpBI Onarogapsat bpuranckuii nentp oopabotku atMochepHbIx gaHHbIX (British Atmospheric Data
Centre)u UK MetOffice,a taxoke NOAA 3a nipeiocTaBieHHbIC JaHHBIC.

Pab6ora BeimonHena pu noanepskke Gpouga PODU (mpoekt 10-05-00907a)MunmncrepcTBa HaAyKH 1
obpazoBanusi PO (mpoekt Ne 2.1.1/ 6996} nporpammer Nel6 [Ipesnanyma PAH.
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UccnepoBaHMe npoLeccoB CaMOOYUCTKN OKOJSIO3€@MHOro MNpocTpaHCTBa OT
MUKpoO4YacTULl KOCMUYEeCKOro mycopa

Yepemucnr A.A." (aacheremisin@gmail.conBacuises F0.B.%, Huukosa H.M.?
YCubupcruii pedepanvrwiii ynusepcumem, np. Ceo600nuii 79, 66004 Kpacnospck, Poccus
Kpacnospckuti unemumym xcene3nodoposiciozo mpancnopma, Kpacnospex, Poccus

Investigation of the process of microparticle debris self-cleaning in near-
Earth space

Cheremisin A.A" (aacheremisin@gmail.comvasilyev U.V?, Nichkova N.M 2
!Siberian Federal University, Svobodny Pr. 79, 66D&rasnoyarsk, Russia
Krasnoyarsk Institute of Railway Transport, Krasamsk, Russia

B Hacrosiimee Bpems B OKOJIO3€MHOM IMPOCTPAHCTBE MOCTOSIHHO OTCIICKUBACTCS JBIIKCHUE
6onee 2000000b€KTOB, UMEIOIITNX MUCKYCCTBEHHOE MPOUCXOXKIeHUE, ¢ pazmepamu 10cm u Goree.
Ha xoHTponmpyeMbix opbutax Takxke ¢ukcupyercs npucyrcreue eme 6oiree 60000000bexTOB ¢
pasmepamu 10 1-10cm. EsxeromHbelii TOpHPOCT KPYMHBIX HCKYCCTBEHHBIX OOBEKTOB Ha
OKO0J103eMHBIX opouTax mocturaet 600-700eauuun B rox [1].

OOcyxnmaloTcs pa3iUdHble BO3MOXXHOCTH TNPHHYAUTEIBHOM OYHCTKH  OKOJIO3E€MHOTO
MIPOCTPAHCTBA C UCIOJIB30BAHUEM Pa3HOTO pojia crmocoboB U cpeacTB. OCHOBHYIO OMACHOCTH JIJIS
KOCMOHABTHKHU TPEACTABISIOT OTHOCUTEIIBHO KpPYIHBIE OOBEKTHI C pa3zmepamu Oonee 1 mMm.
[TosToOMy OCHOBHOE€ BHUMaHHE KOHIIEHTPUPYETCS HAa M3YYCHHUH MOBEICHUS UMEHHO 3TOU (DpaKiuu
KocMu4eckoro mycopa. OnacHOCTh TPEICTABISIOT TakKe€ M YaCcTUIBI MEHBIIETr0 pa3Mepa.
EcTtecTBeHHO OBUIO OBI TIPEIITONIOKUTh, YTO HAPACTAHHE KOJTMYECTBA MUKPOYACTHI] B OKOJIO3EMHOM
MPOCTPAHCTBE C pa3MepaMu MeHee 1 MM JIOJDKHO MPOUCXOAWTH emie 0oyiee ObICTPBIMH TEMITAMH,
YeM KpYIHOpPa3MEpHBIX (Ppakiuii KocMHYecKkoro Mycopa. OJIHaKo, KakK IOKa3bIBAIOT PacyUeTHhl,
CYHIECTBYIOT B JOCTAaTOYHOW cTerneHu d(P(eKTUBHBIE MEXaHHU3Mbl €CTECTBEHHON CaMOOYHMCTKH,
00ecreunBarONIMe  OTHOCUTEIBHO  OBICTPOE  BBICHIIAHME  MHUKPOYACTHUI[  MCKYCCTBEHHOTO
KOCMHYECKOT0 Mycopa ¢ pazMepamu MeHee 1 MM B aTMocdepy 3emMitH.

B nannoif paboTe mokazaHo, 4TO OpOUTHI B OKOJO3€MHOM IMPOCTPAHCTBE MOXKHO pa3/IeinuTh
Ha JIBE TPYNIBI, KAYECTBEHHO OTIWYAIOIIMECS MO MEXaHU3MaM M CKOPOCTSM CaMOOYHCTKH. [[is
OpOHUT TIEPBOTO THUIIA UX OYMCTKA OMPENESAETCS BO3JCHCTBHEM Ha YACTHUIIbI COJIHEYHOTO cBeTa. B
pe3ylbTaTe pacyeToB MOKAa3aHO, YTO BpeMs MPeObIBAaHUS MUKPOUYACTHI] HA ITHX OpOUTaxX, B IEPBOM
MPUOIMKEHUH, TPOMOPIIMOHAIIBHO pa3Mepy dYacTuil. llpwmuem st yactuir MeHee 1MM OHO
MakcuMaabHO He mpeBbimaeT 307eT BHE 3aBHCHMOCTH OT IEPBOHAYAIBHOW YIAIIEHHOCTH
TPaeKTOPHUH UX JABMKEHHS 0T 3eMiu. [loaToMy B mporiecce pa3pyuieHus HCKYCCTBEHHBIX 00BEKTOB,
HaXOJSIIMXCS HA TakKOro poaa opOuTax, MOXKHO OXHIATh CAMOOYHIIEHHUS OKOJIO3EMHOTO
MPOCTPAHCTBA OT YaCTHI[ paccMaTpuBaeMo (pakiuu KOCMHYECKOTO Mycopa B Tpenenax
HECKOJIbKUX JecsaTwietuii. K opOutaMm JaHHOTO THMA OTHOCSTCS SKBAaTOPHAIbHBIE OPOUTHI,
BKJIIOYAsl TeoCTalMoOHapHy0. OpOUTHI BTOPOTO THIIA — 3TO TPACKTOPHH C MCXOJHBIM HAKJIOHOM
oonee 20°—30° k PKBaTOpPHATHHOM TUIOCKOCTH BpalieHus 3eMiau. Bo3nelcTBrue COTHEUYHOTO CBETa
HAa MHKPOYACTUI[BI B OTOM CIllydae HE MPUBOAWT K HMX HEMOCPEACTBEHHOMY BBICHIIAHUIO B
atMochepy 3emiiH, a BBI3BIBACT JIMIIb MPEIECCUI0 OPOUTATBHON IIOCKOCTH. JIMHAMHKA YacTHUIl B
3HAYUTEJILHON CTENCHU OMPEAeIACTCS CHJIAMH BSI3KOTO COMPOTHUBIICHUSI TUIA3MEHHOTO OKPY>KCHHS
U DJICKTPOAMHAMHUYECKOTO TOPMOXKEHHUsS, OOYCIOBJICHHBIMU JJICKTPU3AIMECH YacTUI] U UX
B3aMMOJICHCTBHEM C OJJIGKTPHYECKAM M MAarHUTHBIM MoJsMH  Maruutochepsr [2]. Bpems
CYIIECTBOBAHMSI MUKPOUYACTHI] HA TAKUX OPOMTAX MO HAIIUM OIICHKaM Ha 2—3 MOpsaKa MPEeBbIIIacT
BpeMs JKM3HHM YacTHUIl Ha OpOWTax mepBoro Tuma. M3 dYacTIl JaHHOTO COpTa, TMO-BHIAMUMOMY,
dbopMupyercs mbIIeBasi 000JI09Ka 3eMIIM €CTECTBEHHOTO MTPOUCXOXKICHHUS.

Pabora BeimonHena npu ¢uuancoBor moxaepkke PODU (mpoext 10-05-00907a), MunucrepcTsa
Hayky U oopazoBanmst PO (mpoekt Ne 2.1.1/6996).

1. Muxkuma A.M., Peixnosa JI.B., CmupHoB M.A. 3arpsizaenue kocmoca. Becm. PAH, 2001,71, 1, 26-31.

2. Amara L Graps. Properties, charging and dynsuwiiénterplanetary dust particles in Earth's maggghere.
Eberhard Grin.Max-Planck-Institut fur Kernphysileitelberg, Germany, 2000.
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ConocraBneHue nuaapHbiX HabnoaeHun cpegHen atmocdepbl Hag
Kamuyatkon u r. TomckoM c pe3ynbTatamy MOAENIMPOBaHMA adpO30JibHbIX
crnoeB, noaaepXxuBaeMbix cunamu rpasutodortocdopesa

Iaunos U.C.} (ivan ssh@mail.iy Yepemucuu A.A.2, Hosukos I1.B.}, Berukos B.B.2,
IleBoB B.M.s, Mapuuen B.H.A
'Kpacnosperuii uncmumym orcenesnodopoxcrozo mpancnopma, yi. Jlaoo Keyxosenu 89, 66002&Kpacnospck,
Poccusa
2Cu6upc:<uﬁ @eoepanvuviil ynusepcumem, Kpacnosipck, Poccus
3HHcmumym KocMou3uyeckux ucciredosanuti u pacnpocmpanenus paouogonn J{BO PAH, Illapamynka,
Kamuamka, poccus
*Uncmumym onmuxu ammochepor um. B.E. 3yesa CO PAH, Tomck, poccus

Comparison of lidar observations of middle at  mosphere above Kamchatka
and Tomsk with aerosol layers simulation base d on gravito-photophoretic
forces influence

Shnipov I.S', Cheremisin A.A, Novikov P.V?, Bychkov V.V3, Shevtsov B.M, Marichev V.N?
!Krasnoyarsk Institute of Railway Transport, Krasarsk, 660028, Lado Ketskhoveli st., 89, phone/fax:
2 Siberian Federal University, Krasnoyarsk, Russia
3 Institute of Cosmophysical Researches and Radiee\Reopagation FEB RAS, Paratunka, Kamchatka, Russi
*V.E. Zuev Institute of Atmosphere Optics SB RASSK, Russia

B pesynpraTe 00paboTkM NMAapHBIX HaOmroaeHui, mpoBeaeHHbIX B 200742009rr. Ha
Kamuarke (c.IlapaTynka), ObLIM BBIIEICHBI PETYISPHO HAOJIIOJAaCMbIe MUKA OTHOIICHHUS
o0paTHOTO paccesiHus B BepxHel cTparocdepe Ha BeicoTax 25-50 kM u B Me3ochepe Ha 60-75 km.
A Taxxe MPUBEACHBI PE3yNbTaThl 00pabOTKM JIMJAPHBIX HaOMOaeHU Haa T. TOMCKOM B sSTHBape
2010r., B pe3ynbrare KOTOPHIX OBUTM BBISIBICHBI AW((GY3HBIE MUKW OTHOIICHUS OOPaTHOTrO
paccestHus Ha BBICOTax 25-45 kwm.

B nanno# pabote mpoBeeHBI pacyeThl IBIKEHUS aHCAMOJIS adpPO30JbHBIX YACTHI] C YYETOM
BA3KOTO TpPEHUsl Cpeldpl U TpaBUTOPOTOPOPETHUECKON CHIIBI, C HCIOJIb30BaHHUEM AallTOPUTMOB
metoga Monte-Kapno [1]. PacueTsl mpoBOAMINCH B COOTBETCTBUH YCIOBHSIM HAOJIOJACHUS Ha
Kamuarke m Ham r. Tomckom. B kadectBe mapameTpoB aTrMochepbl HCIOIL30BAJIN JIaHHBIE,
nonydyeHHele co cnytHuka Aura. Ilorok WK wusnydyenuss 3emun, norjiomaeMblii 4acTHUIEH,
paccUMTBHIBACTCS HAa OCHOBE CITYTHHKOBBIX IaHHBIX, IMOJYy4YeHHBIX B pamkax mnpoekta ERBE.
I'paBuTooTOPOpETHUECKHE CHITBI PACCUUTHIBAIUCH COTTIACHO METO/IMKE, OIIMCAHHOM B padote [2].

BbI10 paccMOTpEeHO NBM)KEHHME HECKOJIBKHX THUIIOB a’pO30JbHBIX YAaCTHUL, OTIAYAKOIINAXCS
ONTUYECKUMHU XapakTepucTukamu. J[ins obmacTeil a’po30NbHOTO paccesHUss B aTMocdepe Hal
r. ToMcKkOM, MOKa3aHO COOTBETCTBHUE C 0OJACTIMHU MAKCUMYMOB TPaBUTOPOTO(DOPETHIESCKOI CHITHI.
Jlns KamuaTku paccunTaHa JUHAMUYECKasi KapTUHA pacpeIelIeHUs] a9PpO30JbHBIX YaCTHUll, KOTOpast
BOCIPOU3BOUT JBYXCIOWHYIO CTPYKTYPY a3p030Js B BepxHel crpaTocdepe u mezochepe.

Pabora BoImonHeHa npu ¢uHaHCOBOM moauepkke PODU (mpoekr 10-05-00907a), Munucrepcrsa
Hayku u oopaszoBanus PO (mpoekt Ne 2.1.1/6996) M uTerpaumonnoro npoekra Nel5CO PAH.

1. Cheremisin A.A., Vassilyev Yu.V., Horvath H.&wito-photophoresis and aerosol stratificatiorhia t

atmospherel. Aerosol Scj.2005,36, 11, 127%1299.
2. Cheremisin A.A. Transfer matrices and soluttbthe heat-mass transfer problem for aerosolelash a
rarefied gas medium by the Monte Carlo methods. J. Numer. Anal. Math. Mode2010, 25, 3, 20233.
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SESSION 9. "PHOTOCHEMISTRY AND KINETICS OF EXCITED STATES OF ATOMS
AND MOLECULES AND NON-LTE RADIATION IN THE ATMOSPHE RE
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HabnrogeHns HOYHOro cBeYeHUs MOJEKYNAPHOro Kucrnopopga B aTtmocdepe
Mapca no paHHbim CIMTUKAM/KA Mapc-3kcnpecc

®enoposa A.A.* (fedorova@iki.rssi.r)y Bepro XK.-J1.% T'ycusikoa C.A., Jledesp J1.%,

Kopab6ner O.I/I.l, MoHnTMeccad CD.Z, Pebepax A.Z, T'onne B.2
YWnemumym koemuueckux uccnedosanuii PAH, Ipoghcorosnas yu. 84132, 11799 Mockea, Poccus
2JTabopamopus LATMOS [yvanxyp, @panyus
3Hrtcmumym Kocmuyeckou acmpoguzuru, Opceit, @Ppanyus

Mpbl mpuBOAMM HAOIIOJCHUS HOYHOTO CBEUCHHSI MOJIEKYJISPHOTO KHCJIOpOJa B TOJOCE
1.27mxm Ha Mapce, BemmonHeHHbIe criekTpoMeTpoMm CITMKAM UK nHa 6opty KA Mapc-Okcnpecc.
B oriamume oT IHEBHOro CBe4YeHUs KHUCIOpoAa Ha Mapce B 3TOH MOJIOCE, KOTOPOE SIBIISIETCS
pe3ynbTaToM (OTOAMCCOLHUAIIMN O30HA U OBLIO OTKPBITO YK€ JaBHO, HOYHOE CBEUYCHHE Ha JiBa
Mopsiika MeHee MHTEHCHBHOE M €ro He yAaBalioch oOHapyxuTh BIUIOTh 0 2010r. OHo siBisiercs
pe3yabTaTOM PEKOMOMHAIIMKA aTOMOB KHCJIOPOJia, 00pa30BaBIINXCS B Mpoliecce GOTOIUCCOIUAIIIN
arMoc(epHbix ra3oB (CO, mis Mapca) Ha THEBHO# CTOpPOHE IUIaHEThI Ha BbicoTax Oosiee 70kM u
MEPEHECEHHBIX Ha HOYHYIO CTOPOHY B pe3yJbTaTe IUPKYISAIMUM sSUYeWku Xemau. DTa peakuus
XOpOIIO M3BECTHA Kak Ha 3emiie, Tak U Ha Benepe. B Bepxneit atmocdepe Benepbl cBeueHwms
KHCIIOpO/Ia Ha HOYHOW CTOPOHE TIUIAHEThI IMO3BOJISIET HCCIENOBAaTh XapakTep MUPKYISIAH
atmocdepsl Berepsl Ha BicoTax 90-110kwm.

[TepBoie wm3mepenuss Op(1A) Ha HOYHON CTOpOHE OBUTH TPOBEACHBI WH(PAKPACHBIMU
npudbopamu Ha KA Mapc-Oxenpecc m Mapc-Pexonecanc-Opoumep Ha 1uMO€ TUTaHETHI.
OkcnepumenT CIIMKAM na 6opty KA Mapc-Oxenpecc mpoBOIUT 30HAWPOBAHUE MapCHAHCKON
arMocdeps! B 0mmkaem MK-auanasone (1-1.7 Mmkm) ¢ paspemeauem 3.5 emtB pexXuMe HaJMPHBIX
HaOMIOJIeHUH, COJMHEYHBIX M 3Be3aHbIX 3aTMeHumit. B 2010 roxy Obimu momydeHbl NpoduiIn
cBeueHuss Ha tmuporax 82-83° IOkHOW MONSHON WIANKU A JBYX IOCJIEIOBATEIbHOCTEH
nabmogennit: Ls=111120 u Ls=152-165 (ne Ls — apeonenrpuueckas monrora CoiHIa |
COOTBETCTBYET B JIaHHOM Cllydyac JIETy B CEBEpHOM MOJyIIapuu). BepTHKaibHas WHTCHCHBHOCTD
CBEUEHHUS Ha 3TUX IIMPOTaxX IMoOKaszajna 3HauuTenbHbIX pocT oT 0.25 mo 0.45 MR. Ceuenue
MMO3BOJIMJIO OIICHUTH IJIOTHOCTh aTOMOB Kuciopojga Ha Bbicorax oT 50 mo 70km, koropas
BapbHUpOBaJach Ui MPOBEACHHBIX HalOmroaeHuit ot 1 10" 10 3 10t e, CpaBHEHHUE C MOJIENBIO
oOmiet mupkyasnuu Mapca moka3ano, YTO MOJENbHbIE 3HAUEHUs CBEUEHHUS 3aBBIIICHBI B
1.5-2pa3a B 3aBUCUMOCTH OT HCHOJB3YEMBIX (POTOXMMHUYECKHX KOI(PPUIMEHTOB. BBICOTHI
MakcuMyma cBeueHus Bapbupyetcs oT 40 1o 52 kM, 4T0 HE BOCITPOU3BOIUTCS MOJICIBIO HA JAHHOM
JTarne.
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B0O3MOXHOCTb OAHOBPEMEHHOro BOCCTAaHOBJIEHUS BbLICOTHbIX npodunen
aTOMapHOro Kucropoga M O30Ha U3 U3MEPEeHUN MHTEHCUBHOCTEN 3MUCCUWN
3NEeKTPOHHO-KoNebaTenbHO BO30YXKAEHHbIX MONEKyn Kucrnopoga B
me3ocdepe U HMXKHen Tepmocdepe

SakoBckuii B.A. (vyankovsky@gmail.conMasnyiinosa P.O.
Canxm-Ilemepbypeckuii 2ocyoapcmeenHulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

Method of simultaneous retrieval of altitude profiles of ozone and atomic
oxygen number densities from measured intensit ies of electronic-
vibrationally excited oxygen molecules emission s in the mesosphere and
lower thermosphere

Yankovsky V.A., Manuilova R.O.
St.Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

JIns  eTaJibHOTO aHalM3a BBICOTHOTO —PACIPENCICHUS HACEJICHHOCTEH 3JICKTPOHHO-
KoJIe0aTeabHO BO30YXKIEHHBIX COCTOSIHUMN 02(b12+g, v<2) B me3ochepe u HIDKHEH Tepmochepe
UCIIOJIb3YETCS pacIMpPeHHAs MOETb (POTOAUCCOIMAIIMKE MOJICKYISIPHOTO KUCI0poaa U o30Ha [1].
JUist 3TOM 3a7a4d pacCMaTpUBACTCS CUCTEMA KMHETHYECKUX ypaBHeHI/Iﬁ st 4-X ypoBHEH: Tpex
AIIEKTPOHHO-KOJIE0ATEIHHO B036y)KI[eHHI)IX cocrostanit Ox(b'=* g V<2) 1 1IepBOro Bo30YXIEHHOTO
cocrostHus aroMmapsoro kuciopona O('D). Kpome dhoTonmsa 030Ha B moocax XapTid U KHCI0poaa
B koHuTuHyyMme Illymana-Pynre u nunuum JlalimMaH-o, YYUTBIBACTCS TaKKe BO30YKICHHE TpeX
paccMaTpUBaEMbIX KOJI€OATEIbHBIX YPOBHEH JIEKTPOHHOTO COCTOSHUS Oz(b12+g) 3a CUeT MPSIMOTO
MIOTJIONIEHUS COTHEYHOTO M3ITyueHusl B mojocax 762, 689, 629mM. YuuTeiBatoTcs Bce BO3MOKHBIC
MPOLECCHl TyIIEHHS BO3GYKICHHBIX cocTosHui Oo(b'E e V<2) n O(D) mpH CTONKHOBEHHSIX C
MOJIEKYJTaMH O( P), @, N; O; and CQ. B muemom, B MOjeHb BKIOYCHBI 27 TPOIECCOB
BO30OYKICHHS H JI€aKTHBAIlUU Oz(b >t ¢ V<2) and OtD) [TpoBefeHHBIE HaMH aHAIIU3
YyBCTBUTENBHOCTH IOKA3bIBACT, YTO BBICOTHbe mnpoduun HacenenHocreil Op(b'Z* e V<2)
cymecTBeHHO 3aBucsT ot Konuenrparuii OCP) u Os.

B untepBane Boicor 85-120kM cocTosiHuE 02(b12+g, V=2) IeaKTHUBHUPYETCSA B OCHOBHOM 3a
cuer cronkHoBenuii ¢ OCP). BBICOTHBIN IIPOQHIIb HACEICHHOCTH Oz(blZ+g, v=1) o ¢opme OIH30K
k BbicoTHOMY npodmiro [Oz]. BeicotHoe pacnpenencnue HaceneHHoctu coctosiHus Oo(b, v=0)
3aBHCHT OT BBICOTHBIX 3aBucuMocTeil kak [Og], Tax u [OCP)].

JlanHast paboTa J0Ka3bIBACT BO3MOXKHOCTh OJHOBPEMEHHOI'O BOCCTAHOBIICHHUS KOHIICHTPAI[UIA
030Ha M aTOMapHOTO KHUCJIOPOJa U3 M3MEPEHHUH Pa3IMYHBIX AMUCCUN C BO30YKIEHHBIX YpOBHEH
0x(b'Z*y, v=0, 1, 2) B me30chepe n HIKHET TepMOchepe.

Pabora momumepkana rpantamu PODK 09-05-00694,DIII1 «Hayunble ¥ Hay4HO-TIEIArOrHUECKUC
Kazpbl HHHOBaIMOHHOM Poccun Ha 2009-2013 0a61», roc.korTpakT Ne 16.740.11.0048T 31.08.2010.

1. Yankovsky V.A., Manuilova R.O. Model of daytireenissions of electronically-vibrationally excited

products of @and Q photolysis: application to ozone retrievAhnales Geophysica2006,24, 11,
2823-2839.

BnusHne Ttemnepatypbl Ha ¢hopMUpOBaHME MHTEHCUBHOCTEMW
MHOropOoTOHHbIX Koneb6aTesfibHbIX MEepexofoB MOJIeKysn aTMoccepHbIX ras3oB

I'aBBa C.I1. (Qavvasp@mail.fu
Capamosckuil 2ocyoapcmeennvlil mexnuueckuti ynusepcumem, Ionumexnuueckas 77, 410054 apamos,
Poccus

BoeimonHensl uccienoBaHus BO30YKIEHHBIX M BBICOKOBO30YXKIEHHBIX KOJIeOaTEeNbHBIX
COCTOSIHUMI MHOTOATOMHBIX MOJIEKYJl Ha OCHOBAaHUU MPEAJIOKEHHOTO aHATUTUYECKOrO0 METO/Aa
OIepaTOpHON TEOPUH BO3MYILEHUH, IPUMEHEHHE KOTOPOrO MO3BOJISIET ONPEAEIUTh TOIOMOP(HYIO
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TpaHC(HOPMHUPYIOIIYIO  ONEPAaTOPHYI0  (DYHKIMIO, MPeoOpa3ylollyl0  BOJHOBBIE  (DYHKIIUH
HEBO3MYILIEHHOTO KOJeOaTeIbHOr0 TaMHJIbTOHMAHA B BO3MYIICHHBbIE BOJHOBBIE (PYHKIIMH
KoJie0aTeNbHO-BPAIIATEIbHOTO TAMUJIBTOHUAHA TIPH 3aJJaHUU €r0 aHAIUTHYECKOTO NPECTaBICHUS
COOTBETCTBEHHO cxeme AmnueBa-YorcoHa. OCHOBHBIE TEOPETHYECKHE PEe3yNIbTaThl BBHIMOJIHEHHBIX
MCCIICIOBAaHUM COCTOST B TOJIYYEHUH (POPMYII, ONPEACIISIONINX SBHBIC BBIPAKCHHSI BO3MYIICHHBIX
BKJIaJIOB B aHAJUTHYECKHUE PA3JIOKEHUSI BOJHOBBIX (YHKIIMI M ypOBHEH SHEpruu BO30YXKIACHHBIX
KoJIe0aTeNbHO-BPAIIATEIbHBIX COCTOSIHUH MOJIEKYJI A0 JI000ro N-rO  JOCTaTOYHO BBICOKOTO
MOpsAKa TEOPUU BO3MYIIEHUN. Pe3ynbTaThl BBITOJIHEHHBIX TEOPETHUYECKUX HCCIIEOBAHUM
MOKa3bIBAIOT, YTO AHAJIMTUYECKAs MOJENb BO30Y>KICHHBIX KOJIOATENBbHBIX COCTOSHUN MOJIEKYIH,
oTpesieNiieMbIX KoeOaTeIbHO-BpalaTeIbHBIMU B3aUMOICUCTBUSAMH P UCIIOIB30BaHUH Mpoliecca
PEeNyKIMH B pPaMKax MPUMEHAEMOT0 aHATUTHUYECKOTO METOa, O3BOJISIET ONMUCATh OCOOCHHOCTU U
JOCTaTOYHO TOHKHE J(P(MEKTh CMENICHUS IIEHTPOB TIOJIOC W W3MEHEHUS aOCOJIOTHBIX
MHTEHCUBHOCTEH ropsuuX Mepexo/J0B ¢ BO3pACTaHUEM K0JIe0aTeTbHOr0 KBAaHTOBOTO YUCIIA.

OnpeneneHbl BHIPAKEHUS CHII U BEPOSTHOCTEH BO30YXKIEHHBIX U BBICOKUX BO30YKIECHHBIX
OJHOKBAHTOBBIX W MHOTO(OTOHHBIX KOJIE€OAaTENbHO-BpalaTeIbHBIX MepexoaoB. I[lomyueHs
pacueTHble QOopMyIbl aOCONIOTHBIX MHTEHCUBHOCTEM CHEKTPAJIbHBIX JUHHUM TOPSYUX MEPEX0J0B
s JTIOOBIX BBICOKMX —KOJIEOAaTelIbHBIX KBAHTOBBIX YHCEN, a TakkKe Uil WHTEerpajbHbBIX
nHTeHCcMBHOCTENM mnojoc B MK cmekTpax mOrIonmieHuss MOJEKYJI C YYeTOM TeMIepaTypHOU
3aBUCUMOCTH. Pa3zpaboran 000OIIEHHBIH aIrOPUTM, MO3BOJMBIINNA OCYIIECTBUTH MOJCIUPOBAHHE
BIIUSIHUSL TEMIIEpaTypbl Ha POPMUPOBAHNE NHTEHCUBHOCTU CIEKTPATIbHBIX JTUHUM U MHTErPAIbHBIX
MHTeHCUBHOCTE mosioc. COCTaBJICHHBIM alrOpUTM pEaJM30BaH B KOMILJIEKCE pPacyeTHBIX
nporpaMM. OCyIIECTBICH BBIYUCIUTENbHBIA HSKCIEPUMEHT JUIsi aOCONIOTHBIX HHTEHCHBHOCTEH
OJTHOKBAHTOBBIX TOPSYMX IMEPEXOJ0B IMPU W3MEHEHHH KojeOaTeabHOro KBaHToBoro umcia V< 10,
UL OBEPTOHOB M KoneOGaHHMii ¢ KOMOWHALMOHHBIME dYacToTaM Monekyisl Bomel Ho'°0 u ee
TSKEIIBIX KUCJIIOPOJIHBIX M30TOIIOB H,'0 u H,'°0, MOJIEKYJIBI YIJIEKUCIIOTO ra3a 12C0; n morona
3co,, MOJIEKYJIbI METaHa '2CH; u wmsoroma *CH, B IIMPOKOM TEMIIEPATYPHOM HHTEpBaJIe
300K <T<6000K. Cnexyer OTMETUTb  XOpOLIe€  COBMNAJCHHE C  HMMECIOUIMMHUCS
AKCIIEPUMEHTAIbHBIMU JaHHBIMU 10 MHTEHCUBHOCTSIM JuHUH U nojoc B UK cniekTpax nmornomenus
MOJICKYJT ~HCCIIEAYeMBIX aTMoc(epHbIXx ra3oB. OpjHako OonbIlas 4acTb  Pe3yJIbTAaTOB
OCYILIECTBJICHHOTO BBIUYMCIUTENBHOTO SKCIIEPUMEHTA SBISETCS MpeAcKa3zaTelbHON, 0COOEHHO IS
TeX BEJIMYUH UHTCHCUBHOCTEH, KOTOPBIE ONpPEeNCHbI IPU BHICOKMX 3HAUYEHUSIX TEMIIEPATYPHI.

Temperature effect on the formation of intens ities of multiphotonic
vibrational transitions of the atmospheric gas es molecules

Gavva Svetlana P. (gavvasp@majl.ru
Saratov State Technical University, PolitekhniclagskSt. 77, 410054 Saratov, Russia

The studies on excited and highly-excited vibraiostates of multiatomic molecules based
on the proposed analytical method of operator pestion theory have been carried out. That
method enables one to construct a holomorphic fsemgng operator function, which converts the
wave functions of unperturbed vibrational Hamilmmiinto the perturbed wave functions of
vibrational-rotational Hamiltonian, the latter'sadytical representation being given according ® th
Watson-Aliev scheme. Principal theoretical resaftthe research consist in obtaining the formulae
that define the explicit expressions for perturbedtributions to the analytical expansions of wave
functions and energy levels of the excited vibradierotational states of the molecules up to any
sufficiently highn-th order of the perturbation theory. The resuftsheoretical studies performed
show that the analytical model of excited vibratibistates of molecules determined by the
vibrational-rotational interactions, when using tleeluction process within the framework of the
analytical method applied, allows one to descrite peculiarities and rather fine effects of the
bands' centers shifts and of the changes in thelwbsintensities of hot transitions with the
increase in the vibrational qguantum number.
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The expressions for forces and probabilities ofte’lcand highly-excited single-quantum and
multiphotonic vibrational-rotational transitionsveabeen determined. The calculation formulae for
absolute intensities of the hot transitions' sédimes for any high vibrational quantum number, a
well as for the integral intensities of IR absaoptispectra bands of molecules with allowance for
temperature dependence have been obtained. Thealipe@ algorithm have been developed,
which gives the opportunity to realize modeling tieenperature influence on the formation of
spectral lines' intensities and bands' integragnsities. That algorithm has been put into the
complex of computing programs. The calculation expent has been performed for the absolute
intensities of single-quantum hot transitions dtrational quantum number change< €0, for
overtones and vibrations with combinational frecquies of water molecule £fO and its heavy-
oxygen isotopes 'O and H'0, carbon dioxide molecul¥CO, and isotope*CO,, methane
molecule*?CH, and isotopeé’CH, within a wide temperature range of 30& T < 6000K. A good
coincidence with the experimental data on the liaesl bands' intensities in the IR absorption
spectra of molecules of the atmospheric gases undestigation should be noted. However, the
greater part of calculation experiment realizegrisdictive, especially for those intensity values,
which has been determined at high temperature.

TeopeTunyeckas anpobauus mMetToaa BOCCTAaHOBIIEHMA BbLICOTHOro npodunsa
aTOMapHOro KuMcrnopoga M3 UHTEHCUBHOCTM 3MMUCCUMU 3IJEKTPOHHO-
Koneb6aTtenbHO BO30OYXAEHHOW MONEKynbl 02(b12+g,v:2) B MLT

Suxosckuii B.A. (vyankovsky@gmail.comdenorosa E.A.
Canxm-Ilemepbypeckuii 2ocyoapcmeenHulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

Numerical validation of the method of retriev  al of O(3P) altitude profile
from intensity of the electronic-vibrationally e xcited molecule [O ,(b1S+g, v=2)]
emission in the MLT

Yankovsky V.A., Fedotova E.A.
St.Petersburg State University, Faculty of Phydillganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

CymecTByeT mpobiemMa OINpeneieHuss BBICOTHOTO MPOQHIIsS KOHLEHTPAlMU aToOMapHOTro
KHCJIOpO/1a O(3P) B HIDKHEU TepMmocdepe W B cpenHei arMocdepe BhIle Me3omnay3bl. B maHHO#M
paboTe MOKa3aHO, YTO OOBEMHBIE CKOPOCTH AMHCCUH BO30YKAEHHBIX MOJICKYII Oz(blZ+g, v=0-2)
CYILECTBEHHBIM 06pa30M 3aBHCAT OT BbICOTHBIX mpoduueii [OCP)], [Os] 1 apyrux armocdepHbix
KOMITOHEHT. J[Jisi CpaBHUTEIBHOTO aHAIN3a BIMSHUS BBIIICIICPEUNCICHHBIX (DAKTOPOB HA MIPOQHIIH
[Oz(blZ+g, v=0-2)] ucroap30Baiach COBPEMEHHAs MOJEIh KHHETHKH 3JIEKTPOHHO-KOJIEOATETBHO
BO30Y)KIEHHBIX TPOIYKTOB (OTOJMCCOLHUAINK O030HA U MOJICKYSIPHOTO KHCIOpOJa B CpEIHEH
armocgepe 3emmu YM2010 [1] .B momenn YM2010 yurenst 27 npoiieccoB 00pa3oBaHus U THOETH
BO30YKICHHBIX YPOBHEW MOJICKYJIBI KHCIOPOJa B COCTOSHHUSX Oz(blZ+g, v=0-2), B TOM uucie
nporecchl Goronuccormanuu O, B koHTHHYYME Lllymana-Pynre Jsrcu B nunun Jlaiiman-Anbgda
Jiyey Oz B monoce XapTin JHartley I PE30HAHCHOE MOMIOIEHHE COTHEYHOTO U3IYy4eHHs Jpo, Jb1, Jb2
monekynamu O, B monocax 762, 689u 629uM. [lyns Toro, 4ToOBl BBISICHUTH POJb aTOMOB
aTOMapHOTO KHMCI0poJa B (POPMHUPOBAHUHU BBICOTHBIX MPOQHICH Oz(b12+g, v=0-2), 661 mIpoBeaéH
aHallM3 YyBCTBUTEILHOCTH MOJEIH ITyTEM BapbHPOBAHMS CIEAYIOIIMX MapaMeTpoB. Lsrg Jiye
JHartleys Jbo, Jo1, Jo2s [Os], [N2], [O2], Ty, KBaHTOBBIX BBIXOJOB U KOHCTaHT CKOPOCTEH
A9POHOMHUYECCKHX PEAKIIUi.

B paGore mokaszaHo, 4To MpOQHIL Og(b12+g, V=2) CyILIECTBEHHO 0O0Jiee YyBCTBHUTEICH K
BapHaIlisIM aTOMapHOrO KHCIIOpOja, YyeM MpOodhuin 02(b12+g, v=0-1) [2]. BaXHO OTMETHTB, YTO
BBICOTHBIH  TIPOQHIIH [Oz(b12+g, v=2)] He 3aBUCHT OT O030HAa. Pe3ymbTaThl aHaIW3a
YYBCTBUTEIBHOCTH TO3BOJIMIN CHOPMYIUPOBATH M PEIIUTh OOPATHYIO 3a/1a4y M0 BOCCTAHOBJICHUIO
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seicotoro mpoduns [OCP)] u3 BbIcOTHOrO mpoduIIs [02(b12+g, v=2)] B WHTEpBaje BBHICOT

85-120kM. Ampobanus npeanaraemoi mMetoauku BoccraHoBieHust [O(3P)] Obuta mpoBeneHa Ha
OCHOBE JIaHHBIX cIyTHHUKOBOTO 3KcniepumenTa TIMED-SABER nyTém uncieHHOTO SKCIIepUMEHTA.
1. Yankovsky V.A., Manuilova R.O. Model of daytireenissions of electronically-vibrationally excited
products of @and Q photolysis: Application to ozone retrievélnnales Geophysica2006,24, 11,
2823-2839.
2. Yankovsky V.A., Fedotova E.A. New method farieving the atomic oxygen vertical profile from asaired
intensity of the emission of electronically-vibaially excited @band in the mesosphere and lower
thermospheres international conference 'Atmospheric physicsnate, and environmenf010, 64.

Mcnonb3oBaHMe 3MUCCUN INEKTPOHHO-KonebaTenibHO BO30YXAEHHbIX
MoreKyn 02(b12+g, v=0, 1) AnA BOCCTaHOBJIEHUS BbLICOTHOro npocunsa o30Ha B
cpepHen atmocdepe

SaxoBckuii B.A. (vyankovsky@gmail.comMapreimenko K.B.
Canxm-Ilemepbypeckuii 2ocyoapcmeenHulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

Use of emission of electronic-vibrationally ex  cited O, (b* 'y, v=0, 1)
molecules for retrieval of ozone vertical prof ile in the middle atmosphere

Yankovsky V.A., Martishenko X.
St.Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 19880gsia

B pabore paccMoTpeHa BO3MOXKHOCTH BOCCTAHOBJICHHS BBICOTHOTO MPOQHUIS O030HA U3
HAONIOJIEHUSI OMHUCCHUH  MOJICKYJIBI 02(b12+g, v=0, 1). Jlns aHanM3a UCMOIB30BaIACh
MOAMGUIIUPOBAHHAS ~ MOJZIETb  JJEKTPOHHO-KOJEOATENIBbHBIX  BO30OYXKACHHBIX  MPOAYKTOB
dboToauCcCcOoIMAlUU 030HA U MOJEKYISIPHOTO KHUCIOpoAa B Mme3ocdepe u HIDKHEW Tepmocdepe,
YM2010 [1].

C mnomompio YM2010 B n}l)ﬂMoﬁ 3ajauye OBUIM pacCUMTaHbl BBICOTHBIE MPOQPHIN
xoumentpamuii Ox(b'E*y, v=0), Ox(b'E*y, v=1) u O('D). B pacuerax HCIOTB30BANHCH MOIEIH
atMoctep u3 cepun cobOwbithii TIMED-SABER (s cpemHux MmMpOT), a TaKKe CKOPOCTH H
KBAaHTOBBIC BBIXOBI MPOJYKTOB 27 a3pOHOMUYECKUX PEAKIIUA, CKOPOCTH (OTOJM3a 030HA B TOJIOCE
Xaptau u kucinopona B kontunyyme lllyman-Pynre u nunun JlaiimaH-anbda.

B o6parHoif 3amaue paccumrammbie Kommentpammm On(b'Z'y, v=0) m Oy(b'T’y, v=1)
paccMaTpUBaINCh KaK U3BECTHBIE, M C X TIOMOIIBIO BOCCTAHABIMBAIICS BBICOTHBIN MPOQUIH 030HA.
Jlnst aToro ObUT TMPOBEACH aHAIW3 YYBCTBUTEIBHOCTH MOJIETH DJIEKTPOHHO-KOJIeOaTeThHOM
kuHeTukH (potonmuza Oz u O3 B 3aBHCHMOCTH OT Bapualuil BCEX BXOJSAIIMX B MOJENb MapaMeTpOB
(koHneHTpanuii aTMOCc(EPHBIX KOMITOHEHT, TEMIIEpaTyphl Ta3a, CKOPOCTEH (HOTOAMCCOIMAIINH,
KOHCTaHT CKOPOCTEl peakiuii M KBaHTOBBIX BBIXOJOB NPOJAYKTOB B 3THX peakuusx) [2]. B
pe3yibTaTe HaWJIeHbl KOMIIOHEHTHI U PEaKIMH, OKa3bIBAIOIINE HANOOJbIIECE BIMSIHUE HA PACUCTHI.
OOnapyxeHa Ooliee BBICOKAas YYBCTBUTEIBHOCTh K BapHalMsM O30Ha B HWHTEPBAJEC BBHICOT
z=50-92 km kounenTparuu Morekyr Ox(b'E*y, v=1) o cpasrenmio ¢ Ox(b'T"y, v=0). Ox(b'T",,
v=0) uMeeT OTHOCHTEIbHO BBICOKYID UYBCTBHTEIBHOCTh K BapHallUsM O30Ha Ha BBICOTAX
Zz=90-103 kM. Hapsny ¢ momHbIM perieHrnemM o0paTHOM 3aauu pacCCMOTPEHO MapaMeTPHU30BaHHOE
pelIeHne, Npu KOTOPOM PEAKIIUKM C HAMMEHBIIEH YyBCTBUTEIbHOCTHIO UTHOPHUPYIOTCS.

Pabora momumepkana rpantamu PODM 09-05-00694,DIII1 «Hayunble ¥ Hay4dHO-TIEIArOrHUECKUC
Kazpbl HHHOBaIMOHHOM Poccun Ha 2009-2013 0a61», roc.korTpakT Ne 16.740.11.0048T 31.08.2010.

1. Yankovsky V.A., Manuilova R.O. Model of daytireenissions of electronically-vibrationally excited

products of @and Q photolysis: Application to ozone retrievAlnnales Geophysica2006,24, 11, 2823.

2. Yankovsky V.A., Kuleshova V.A. 2010 Model ofydiane emissions of electronically-vibrationally éec

products of @and Q photolysis: sensitivity analysis of direct andénse problems37th Annual European

Meeting on Atmospheric Studies by Optical Meth@@s27 August 2010, Valladolid, Spain;
http://goa.uva.es/37AM/media/presentaciones/7.5-Yankovsky.pdf

212



BpemMeHHble BapuauuMum cCKopocTu ¢otogmccoumaumMm Kucrnopoga M O30HA U
KOHUeHTpauum O(1D) B me3soccpepe u HUXKHen Tepmocdepe

CemenoB A.O. (semenov@Imupa.phys.spby.ru
Canxm-Ilemepbypeckuii 2ocyoapcmeenHulil yHugepcumem, gus. garx-m, Yavsanosckas 1, 198504Canxm-
Ilemepoype-Tlempoosopey, Poccus

[IpencraBnena omeHKa aMILTUTYAbI BPEMEHHBIX BapUaIlfii CKOpOCTH (OTONIM3a KUCIOPOIa H
o30Ha B Me3ochepe Uu HWKHEH Tepmocdepe, OOYCIOBICHHBIX W3MEHCHHEM IOTOKa
BHeaTMOC(epHOTO COJIHEUHOTO wu3nydeHus 3a mnepuon ¢ 1979 mo 2005r. MakcumanbHast
aMIUTATyla Bapuanuii ckopoctu ¢otomuccormanuu st 1l-ierHero mukna cocrasuser 25 % B
kontunyyme Illymana-Pynre u 5.5 % B monocax Xaptiu, u 10 % u 2 %, cooTBeTCTBEHHO, IS
KBa3UBYXJICTHUX OCHUJUISALINN.

Beicotbiit  mpoduias konmentparmun  O(1D) B Mmesochepe u  HmkHeH Tepmochepe
Bappupyercst B mnpeaenax 30 % 3a 1lsieTHMH UMK CONHEYHOM akTuBHOCTH. IIpodmib
koHueHtrpanud O(1D) cuabHO 3aBHCHUT OT BeNMYMHBI 3eHHTHOrO yria ComHia. B cymepedHsix
yCIOBUSX Bo3HUKaeT MUK KoHieHTpanuu O(1D)Ha Beicotax 85-95 km.

Time variations of O , and O3 photolysis rate and O(1D) atom
concentration in the mesosphere and lower the  rmosphere

Semenov A.O._(aleksem@mailyru
St. Petersburg State University, Faculty of Phydilganovskaya 1, St.Petersburg-Petrodvorets, 1898%0ssia

Variations of Q and Q photolysis rate in the mesosphere and lower thepimere caused by
solar flux variability are analyzed in the inteni#®l79-2005.

Vertical profile of O(1D) concentration as a fumetiof solar activity level and solar zenith
angle is studied. Peak of O(1D) concentration dutvilight is revealed at 8®5 km altitudes.
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