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KOH®EPEHIUA MOJIOAbIX YUEHBIX
CEKIIHSI D
OU3BUKA ATMOCDEPHI

METO/J OIPEJAEJIEHUSI XAPAKTEPUCTUK PACIPOCTPAHEHUA ATMOC®EPHBIX
IIVNIAHETAPHBIX BOJIH, HABJIIOJABIHINXCS BO BPEMS CTPATOC®EPHBIX IOTEIVIEHUHA

A.B. MeaBenes, K.I'. PatoBckuii, M.B. Toacrukon, C.C. AJIcATKHH

WuctutyT conneuno 3emuoit pmsuxku CO PAH, Upkytck, Poccust
alss@iszf.irk.ru

METHOD OF DETERMINATION OF PROPAGATION CHARACTERISTICS OF ATMOSPHERIC
PLANETARY WAVES OBSERVED DURING STRATOSPHERIC WARMINGS

A.V. Medvedev, K.G. Ratovsky, M.V. Tolstikov, S.S. Alsatkin
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nanHo# paboTe uccienoBaHUEe XapaKTEPUCTHK PACPOCTPAaHCHUs aTMOC(EPHBIX TUIAHETAPHBIX BOJIH, HAOJII0-
JABIIUXCS B MIEPHOJ CHIBHBIX CTPAaTOCHEPHBIX MOTEIUICHHUHA, TPOU3BOIUTCS Ha OCHOBE JaHHBIX, ITOJNyYSHHBIX CITYT-
HUKOM Aura. [Toka3aHo, 4TO TeMIIepaTypHbIE BOSMYIIECHHUSI BO BpeMs CTPATOC(HEPHBIX MOTEIUICHUNA SBISIOTCS WH-
TepdepeHnueit kak MEUHUMYM JIBYX BOJH. Co3/laHa JABYXBOJHOBas WHTEPPEPEHIIMOHHAS MOICTHh CTPATOCHEPHBIX
MOTEIUIeHUH. B paMKkax MoIemny onpeneneHbl XapaKTepPUCTHKH TUTAHETaApHBIX BOMH. [lepnoasl BO3MYIIIEHHA Bapbu-
pytot ot 10 mo 30 mHei#t, BepTuKanbHbIe THHEI BOJH — OT 30 mo 80 KM, TOpH30HTAIBHBIE BOJNHOBEIC YHCIIA TTIABHO
MEHSIOTCSI TIO TIPOCTPAHCTBY W BpEMEHH, 00pa3ys BUXpeoOpa3Hble CTPYKTYphl. Ha ocHOBE MIHTENBHBIX HENPEPHIB-
HBIX M3MEPEHHIl C MOMOILIBI0 MOHO30H/a TIOKa3aHO YBEINYEHHE KOJIMUECTBA MePEeMEIIA0IINXCSl HOHOC)EPHBIX BO3-
mymienuit (ITMB) B nepuospl crpatocdepHbix noteruieHnid. OTMedaeTcs Xopolias KOPPessus MEXAY KOIU4ecT-
BoMm [T B u temneparypoii Ha 70-80 kM B nepuo/ipl CTpaTOCHEPHBIX MOTEIIICHHUI.

In this paper we study the propagation characteristics of planetary waves observed during stratospheric warm-
ings on the base of data obtained by satellite Aura. Shown that the temperature disturbances, propagated during
stratospheric warmings, are result of interference of at least two waves. Two-wave interference model of strato-
spheric warming was developed. Characteristics of planetary waves were obtained by using this model. Periods of
disturbances vary from 10 to 30 days. Vertical wave numbers range is 30-80 km. Amplitudes and horizontal wave
numbers obtained by the two-wave models, vary smoothly in space and time, forming vorticity-like structure. On
the basis of regular, continuous observations from the Irkutsk ionosonde DSP-4, was shown that number of traveling
ionospheric disturbances (TIDs) tend to increase during stratospheric warmings. Observed a good correlation be-
tween the number of TIDs and the temperature at 70—80 km during stratospheric warmings.

CYETHASI KOHHEHTPALIMSI ASPO30.JI51 B APKTUYECKOM
N YMEPEHHOU BO3YIIHBIX MACCAX ITPU PA3HbBIX CHHOIITUYECKHX YCJIIOBUAX

II.H. Antoxun, B.I'. ApminnoBa, b.J1. benan, T.M. PacckazunkoBa

WuctutyT ontuku atmMocdeps! uM. B.E. 3yeBa CO PAH, Tomck, Poccus
apn@iao.ru

ACCOUNTS AEROSOL CONCENTRATIONS IN THE ARCTIC AND TEMPERATE
AIR MASSES DIFFERENT SYNOPTIC CONDITIONS
P.N. Antohin, V.G. Arshinova, B.D. Belan, S.B. Belan, T.M. Rasskazchikova

V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B cBs3u ¢ ri100aibHBIM M3MEHEHHEM KJIMMATa Ba)KHO 3HATh, KAK MECHSIOTCS XapaKTEPUCTHKH aTMOC(ephl, OKa-
3BIBAIONINE BIUSHUE HA TEMIICPATYPHBIA pexnM. Tak Kak a’spo30Jib SIBISCTCS OJHUM H3 ONPEIESIIIONIX (PakToOpoB
BO3JICHCTBUS HAa PaMallMOHHBIA PEKUM, IOJ BIUSHHEM KOTOPOTO MPOMCXOIUT YMECHBIICHHUE MOCTYIAIOMICH COJI-
HEYHOH paJiMalliy U B TO K€ BPeMsI COKPAIIAeTCsl IPOTHBOUIIYICHUE 3EMITH, HHTEPECHO PACCMOTPETh pacIpeielie-
HUE a3P030Jis B PA3IMYHBIX BO3YIIHBIX MAcCaxX M CHHONITHYECKUX 00PAa30BaHUSIX.

B paboTe npuBOJISITCS CTATUCTUYECKUE 3HAYCHHS CUSTHOW KOHICHTPAIMU a3pO030Ji B PA3IMYHBIX BO3AYIIHBIX
Maccax M 9acTsax Oapnieckux oOpazoBaHui. g pacdera ucnonb3oBanuchk AaHHble 3a 1989-2012 rr., momy4yeHHbIE
Ha TOR (Tropospheric ozon research) crannum, co3ganHoi mo mporpamme EUROTRAC. B nacrosmee Bpems
CTaHIHUA paboTaeT B pe)kKMMe MOHHTOPUHTA, pe3yIbTaThl N3MEPEHUH NPUBEICHHI Ha caifte [http://meteo.iao.ru].

Pa6ota BemonHeHa npu noanepxke [Iporpammer [Ipesnamyma PAH Ne 4, TIporpammer OH3 PAH Ne 5, mexanc-
IUIUTMHAPHBIX MHTErparMoHHbIX nmpoektoB CO PAH Ne 35, 70 u 131, rpantoB PO®U Ne 11-05-00470, 11-05-00516,
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11-05-93116 u 11-05-93118, rockontpakroB MunoOpuayku Ne 11.519.11.5009, 11.518..11.7045, 14.515.11.0030 u
cornamenus Ne 8325.

In connection with global climate alteration is important to know, how atmosphere characteristics changes and
influence the temperature regime. Because the aerosol is one of the determining factor of influence in the radiation
regime, under which decreases the amount of the incoming solar radiation and, at the same time reducing land
counter-radiation, it is interesting to consider its distribution in different air masses and synoptic formations.

The paper presents the statistical values of the aerosol counting concentrations in air masses and different baric
formations. In the calculation used data obtained from the TOR (Tropospheric ozon research) station since 1989
until 2012, set up on the program EUROTRAC. The station operates in real-time monitoring, results of measure-
ments you can find at http://meteo.iao.ru.

The work was supported by the Presidium of the Russian Academy of Sciences as part of its program N 4, Program
of the Department of Earth Sciences N 5, Interdisciplinary Integration Projects SB RAS N 35, 70, and 131, RFBR
grants N 11-05-00470, 11-05-00516, 11-05-93116, and 11-05-93118, Contracts of the Ministry of Education and Sci-
ence N 11.519.11.5009, 11.518..11.7045, 14.515.11.0030, and agreement N 8325.

INPUMEHEHHUE CAMOJIETA AH-2 JJIS1 UHCCJIEJOBAHUSI COCTABA BO3YXA
B IIOTPAHUYHOM CJIOE ATMOC®EPbBI

II.H. Autoxun, B.I'. ApminnoBa, ML.IO. Apmiunos, b./I. Beaan, C.b. beaan, /I.K. /IaBbinoB,
A.B. Ko3nos, O.A. Kpacnos, /I.A. Ilecrynos, O.B. [IpacioBa, T.M. Paccka3zunkoBa, /I.E. CaBkuH,
I'.H. Tosimaues, A.B. ®odonos

UucturyT ontuku armocepst um. B.E. 3yesa CO PAH, Tomck, Poccust
apn@iao.ru

AN-2 AIRCRAFT INVESTIGATION OF AIR COMPOSITION
IN THE ATMOSPHERIC BOUNDARY LAYER

P.N. Antokhin, V.G. Arshinova, L.Yu. Arshinov, B.D. Belan, S.B. Belan, D.K. Davydov,
A.V. Kozlov, O.A. Krasnov, D.A. Pestunov, O.V. Praslova, T.M. Rasskazchikova, D.E. Savkin,
G.N. Tolmachev, A.V. Fofonov

V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote mpezcraBieH KOMIIIIEKC 000pYAOBAHUS A U3MEPEHHsI BEPTHKAIBHOTO PACHpENesIeHNUs KOHLEHTpPa-
IIMM MaJbIX Ta30BBIX KOMIIOHEHT BO3AyXa B IIOTPAHUYHOM cjoe aTtMoc(epsl. M3MepeHus mpousBoAsTcs ¢ Gopra
camoiniera AH-2. Kommieke Mo3BOJIsIeT OCYIIECTBIISTh 3alKCh MAapaMETPOB IOJIETa M KOHLEHTPALMHA N3MEPAEMBIX
BEIIIECTB C 4acToToi 1 pa3 B cexkyHny. IIpuBeneHsl JaHHBIE O TOJOBOM M CYyTOYHOM XOJI€ KOHIIEHTPALlUU O30Ha B
2011-2012 rr.

Pabota BeimonHeHa npu noanepxxke [Iporpammsl IIpesuanyma PAH Ne 4, TIporpammser OH3 PAH Ne 5, mexnuc-
LIUIUIMHAPHBIX MHTerpanuoHHbIX mpoektoB CO PAH Ne 35, 70 u 131, rpantoB PO®U Ne 11-05-00470, 11-05-00516,
11-05-93116 u 11-05-93118, rockontpakroB MunoOpHayku Ne 11.519.11.5009, 11.518..11.7045, 14.515.11.0030 u
cornamenus Ne 8325.

In this case, submitted the equipment complex for measurement vertical distribution, concentration of trace gas
components in atmosphere boundary air layer. Measurements are made on board of the An-2 aircraft. The complex
allows to record flight parameters and concentration substances data with frequency 1 per second. The data on an-
nual and daily behavior of the ozone concentration in 2011-2012 are given.

The work was supported by the Presidium of the Russian Academy of Sciences as part of its program N 4, Program
of the Department of Earth Sciences N 5, Interdisciplinary Integration Projects SB RAS N 35, 70, and 131, RFBR
grants N 11-05-00470, 11-05-00516, 11-05-93116, and 11-05-93118, Contracts of the Ministry of Education and Sci-
ence N 11.519.11.5009, 11.518..11.7045, 14.515.11.0030, and agreement N 8325.

BAPUAIIUH ITAPAMETPOB I'PO30BbIX PAJMOCHUI'HAJIOB,
MMPOXOIAIINX HAJI CEUCMOAKTUBHBIMU OBJIACTSAMU

B.A. MyJauasipos, B.B. Aprynos

HuctutyT kocMobu3ndeckux uccienoBanuii u adponomun uM. 10.T. Ilapepa CO PAH, Skyrtck, Poccus
argunovvv@mail.ru

VARIATIONS OF THE PARAMETERS OF STORM RADIO SIGNALS PASSING
OVER SEISMICALLY ACTIVE AREAS

V.A. Mullayarov, V.V. Argunov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia
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PaccmatpuBaroTcs Bapuanuy aMIuTUTy A6 UMy IbcHBIX OHY Tpo30BBIX pagiioCUTHAIOB, IPOXOISIINX HAJ| IITH-
LIEHTPaMH 3€MJIETPSICEHUI U U3BEP)KEHUI BYJIKAHOB. Y CTAaHOBJIEHO, YTO PA3JIMYHbIE BapUalMK aMIUIMTYbl IPO30BbIX
PaIMOCUTHAJIOB MOTYT OBITh CBSA3aHBI C BIUSHUEM JIUTOCHEPHBIX MPOIECCOB HA MTApaMETPhl HIKHEH HOHOC(EPBI.

PaccmoTtpens! kpymHbie 3emierpscenus B Slnonun u Ha baiikane. [ToarBepxmeHa 3pQEKTUBHOCTh METOIUKU
BBISIBIICHHSI d(PPEKTOB 3eMIICTPSCEHUIA M WX IpPEABECTHHKOB. Hauata paboTa Mo MOHUTOPHUHIY CEHCMOAKTHUBHBIX
PETHOHOB B PEKUME PEAIBHOIO BPEMEHHU.

We study the variation of the amplitude of the pulse VLF storm radio signals passing over the epicenters of
earthquakes and volcanic eruptions. Found that the different variations of the amplitude of thunderstorm radio sig-
nals may be associated with the influence of the lithospheric process on the lower ionosphere parameters.

We have studied large earthquakes in Japan and at Baikal. The method of detection of the effects of earthquakes
and their precursors is confirmed. Work has begun on monitoring seismically active regions in real time.

BAPUALIAY ITPU3EMHOT'O JABJIEHUSI B CEBEPHOM U FO2KHOM HOJIYITAPUSX
B XOJE ®OPBYHI-TIOHUKEHNU T'AJTAKTHYECKUX KOCMHWYECKUX JIYYEHN

N.B. ApramonoBa, C.B. Beperenenko

Canxkr-IleTepOyprekuii rocygapctBeHHbli yHuBepeuret, Cankr-IlerepOypr, Poccns
artamonova@hotbox.ru

VARIATIONS OF SURFACE PRESSURE IN THE NORTHERN AND SOUTHERN HEMISPHERES
DURING FORBUSH DECREASES OF GALACTIC COSMIC RAYS

LV. Artamonova, S.V. Veretenenko
Saint-Petersburg State University, Saint-Petersburg, Russia

I[TpoBezneHo Kccie0BaHNe BapHalvid PH3EMHOTO aTMOC(EpHOro IaBJIeHHs B CBSI3M C KOPOTKONIEPUOIHBIMH BapHa-
IUSIMU TaTakTIIecKix kocMuuyeckux iiyueit (I'KJT) B Tedenune xomomHoro moxyroaus 3a nepuog 1980-2006 rr. B padote
ucnonszoBanbl ganHele peanann3a NCEP/NCAR st yposHs nasiaenus 1000 rlla. IToxazano, uro ¢opOym-
normwkeHust I'KJI conpoBoskaaroTcst 3HaUMTEIbHBIMU BapHalUsIMK IPU3EMHOTO J1aBieHus B paifoHax CeBepHOH
u IOxxHOU ATnaHTHKH, a Takke B FOxHOM okeaHe. O0IacTH MaKCHMAaNbHBIX OTKJIOHEHHUH JaBIICHHSI PACIIONIOXKe-
HHI B mosice mupot 45-70° kak B CeBepHOM, Tak u B FOxxHOM monmymapun. B CeBepHOM momnymiapun Hanbosee 3Ha-
YUMBII pOCT IpU3eMHOTO AaBieHus HaOmromaercs Han CeepHolt EBpomoit m 3amagroit Cubupeio Ha 3—4-if neHp
nocie Havyana ¢opOyur-nonmwkenus: ['KJI. B KOxuHoM nonymapuu Hanboliee 3HAYNMBIE MOJ0XKUTEIbHbIE OTKIIOHE-
HUSL IaBJIeHMsI HAOMIOat0TCs B IBYX obuactsix. [lepsast pacnosoxena mexxay HOxHo# Adpukoii 1 AHTapKTHIO#M, BTOpast
— MeXay ABcTpanueid 1 AHTapKTHAON. B 00emx 0071acTax MaKCUMyM POCTa TABJICHUS IPUXOANTCS HA 4—5-1 JeHb OTHO-
cuTeNbHO Havana (opOyii-noHwkenus. [Ipeamonaraercs, YTo MPUYUHON HAOIIOIAEMOr0 POCTa JABJICHHS SIBIISCTCS
YCUJICHUE aHTHHHKﬂOHH‘IeCKOﬂ AKTUBHOCTHU B YKa3aHHBIX PEr'MOHax B CBA3U C UCCIIEAYEMBIMHU CO6I)ITI/IHMI/I.

The investigation of atmospheric pressure variations during Forbush decreases of galactic cosmic rays (GCR) was car-
ried out, and the data of NCEP/NCAR reanalysis for the cold half of year of the period 1980-2006 were used. GCR For-
bush decreases are shown to be accompanied by significant variations of surface pressure in the North and South Atlantic
regions and over the South Ocean in the latitudinal belts 45-70° in both hemispheres. The maximum pressure values were
revealed on the 3—4-th days after Forbush decrease beginning over the North Atlantic, Scandinavia and North Europe in
the Northern hemisphere. In the Southern hemisphere the maximum pressure was observed on the 4-5-th days after For-
bush decrease onset in two regions: the first is over the South Ocean between South Africa and Antarctica, the second is
between Australia and Antarctica. It was assumed that the revealed atmospheric pressure variations are caused by intensi-
fication of anticyclone activity associated with Forbush decreases under study.

BPEMEHHOM XO/I TIPU3EMHOI'O O30HA B YJIAH-Y/IJ
N PE3YJIbBTATBI KPATKOCPOYHOI'O ITPOI'HO3A

T.C. baabxanoB, A.C. 3asxaHnos, I'.C. ’Kamcyesa, B.B. Libiabinos

HuctutyT Pusngeckoro marepuanosenenus CO PAH, Ynan-VYm, Poccus
Irf @ipms.bscnet.ru

THE TEMPERAL OF SURFACE OZONE IN ULAN-UDE
AND THE RESULTS OF SHORT-TERM FORECAST

T.S. Balzhanov, A.S. Zayakhanov, G.S. Zhamsueva, V.V. Tsydypov
Institute of Physical Materials Science SB RAS, Ulan-Ude, Russia

B pabote npeacTaBneHbl pe3ynbTaThl MOHUTOPUHTA IIPU3EMHOTO 030HA B atMoctepe T. Yaan-Y 3 ¢ 2009 mo 2012 r.
MakcumansHbIe CpeJHEMECSYHbIe KOHIIEHTPAIlMN 030Ha HaOIIOJaINCh B BECCHHE-JICTHHH mepron (1o 75 MKI/M3), MHU-
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HUMAJBHBIE — 3UMOi (10 5 MKI/M’). OTMEUeH POCT CPEIHErOOBBIX KOHIICHTPALIHIA 030Ha, KOTOPBIiT [PEBBILIACT CPE/IHE-
cyrounyto [1JIK, 4To cBUIETENBCTBYET 00 YBENMUEHUHN BKJIa1a (POTOXHMMHYIECKHX MPOLIECCOB 33 CUET YBEJINYMBAIOLICH-
csl 10JIM BBIOpOCOB aBTOTpaHcnopTa. CpenHue MakcuMalibHble KoHIIeHTparuu (10 100 MKI/M’) HaGIIOAI0TCS B ar-
pene—aBrycTe B AHeBHbIE Yackl (15—-18 4). [ns Ynan-Y a3 xapakrepHOH 0COOEHHOCTBIO SIBJISIIOTCS BHICOKHE HOUHBIE
KOHIIEHTPALMN 030HA, CPABHUMBIE C JHEBHBIMU 3Hau€HMAMHU. J[1s aHamM3a B3aMMOCBSI3U NIPU3EMHOTO 030HA C Me-
TEOPOJIOrMYECKUMH MapaMeTpaMy U OCHOBHBIMU MPEAIICCTBEHHHUKAMM O30HA MPUMEHEH METOJ MHOXKECTBEHHOMN
HEJIMHEHHOM perpeccum.

Pabora BeimonHeHa npu noanepxkke PODU (rpant Ne 12-05-31208), mesxxancunmmuaaproro npoekra CO PAH
Ne 8.

The paper presents the results of monitoring of surface ozone in the atmosphere of Ulan-Ude from 2009 to 2012.
The maximum monthly mean concentrations of ozone were observed in the spring-summer (up to 75 pg/m3), mini-
mum — in winter (up to 5 pug/m3). It’s noted the growth of annual average concentrations of ozone that exceed the
average daily concentration of ambient air standart, indicating an increase in the contribution of the photochemical
processes at the expense of increasing the share of transport emissions. Average maximum concentrations up to 100
pg/m3 observed in April and August in the daytime (15-18 h). For Ulan-Ude characteristic feature is the high noc-
turnal ozone concentrations comparable with daytime values. To analyze the relationship of surface ozone with me-
teorological parameters and the main precursors of ozone, the method of multiple linear regression.

This work was supported by RFBR (grant Ne 12-05-31208), SB RAS interdisciplinary project Ne 8.

ONIPEJAEJIEHUE BJJAYKHOCTHBIX XAPAKTEPUCTHUK ITOYBbI
C IOMOIINBIO METEOPOJIOTHYECKHUX CITYTHUKOB

H.A. Boponuna, JI.U. Kuxuep, H.H. borocsioBckumii

HanmonanbHelil uccnenoBareabckuii TOMCKHI rocy1apcTBeHHBINH yHUBEpCcHUTET, ToMck, Poccust
Bia_5@mail.ru

DETERMINATION OF THE CHARACTERISTICS OF THE HUMIDITY OF SOIL
WITH HELP OF THE WEATHER SATELLITES

LA. Borodina, L.I. Kizhner, N.N. Bogoslovsky
National Research Tomsk State University, Tomsk, Russia

TO4YHOCTH METEOPOJIOTMIECKUX MPOTHO30B, COCTABISIEMBIX C IPUMEHEHHEM YHCICHHBIX MAaTEMaTHYEeCKIX MOJIe-
Jel, BO MHOTOM 3aBHCHUT OT TOYHOCTHM HAYaJIbHBIX IIOJIEH METEOPOIOTrHYecKUX BenuuuH. IIpu 3TOM akTyanbHBIM
ABIISIETCSI Y4ET BJIArOCOJIEP KaHMs TOBEPXHOCTHOTO CJIOS MTOYBBI, OAHAKO MPSAMBIE PETyIIsIPHBIE H3MEPEHUsSI BIAroco-
Jep>KaHWs MOYBBI HE MPOBOMASATCS B OINEPATHBHOM PEXHMME, ITOITOMY HEOOXOAMMO HCIIOIb30BaTh APYrHe U3Mepe-
Hus. Hapsimy co CTaHIMOHHBIMU M3MEPEHUsIMHU, Bce OoJibliiee 3HaYeHHE MPUOOPETAIOT CIIyTHUKOBBIE M3MEpPEHHSI.
OHH SIBJIAIOTCS aKTyaIbHBIME JUIsl OTPOMHO# Tepputopun Poccuu, rae rycrora HabIo1aTeIbHONM CETH HEOCTaTO-
Hast, 0COOCHHO B KpailiHUX CEBEPHBIX M BOCTOYHBIX paliOHaX.

Pabota nocesiiieHa U3y4eHHIO BO3MOXKHOCTH HCIIOJIB30BAHMSI CITyTHUKOBBIX AAaHHBIX ISl OLIEHKH BJIArocojiep-
JKaHUS OBEPXHOCTHOTO CJI0sl MOYBHEL. B pabore mpezcraBiieHbl pe3yabTaThl HHTEPIPETALNN U CPAaBHEHHMS TAHHBIX
O BJIAXKHOCTH IIOYBBI, NOJy4YEHHBIX cO cmyTHHKAa MetOp (nanuble u3mepenus ckarrepomerpa ASCAT), u npsmbIx
W3MEpEeHUH BIaXKHOCTH, MPOBOAUMBIX Ha craHImsax CILIA.

Pabora BrmonneHa mpu momnepxkke PODU (rpant Ne 12-05-31240) m OUIl «Hayunsile u HaydHO-
nefarormyeckue Kaapbl nHHOBaroHHON Poccum» Ha 2009-2013 rr. (cormamenne Ne 14.B37.21.0667).

Accuracy of numerical weather forecast with the help of the mathematical models prediction depends on the ac-
curacy of the initial fields of meteorological variables. Thus is important the characteristic of the humidity of soil of
the surface layer of it, but regular direct measurement of the moisture content of the soil is not carried out in real
time, so we need to use the other measurements. To do this, a good fit Determination of the characteristics with help
of the weather satellites. This is actual for the vast territory of Russia, where the density of the monitoring network
is inadequate, especially in the extreme northern and eastern regions.

In the results of the studies were compared the data of soil moisture from satellite MetOp (measurement data
scatterometers ASCAT) and direct measurements of the moisture which were held in the U.S. stations.

The work was supported by the RFBR grant N 12-05-31240 and the Federal Target Program ‘“Research and
Pedagogical Cadre for Innovative Russia” for 2009-2013 (agreement N 14.B37.21.0667).

O BJINSTHAY HEOJJTHOPOJIHOCTEM T'EOT'PA®UYECKOM CPEJIBI HA PACIIPE/IEJIEHUE
TEMIIEPATYPbI BO3YXA IIO TEPPUTOPUH ITPUBOJIKCKOI'O ®EJEPAJIBHOI'O OKPYTA

H.A. Ba:xxnoBa, M.A. Bepemarun

Kazauckuit (IlpuBomxckuit) penepansusnii yausepcuret, Kazans, Poccus
Nadezhda.Vazhnova@ksu.ru
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ON THE ROLE OF INHOMOGENEITIES OF THE GEOGRAPHICAL ENVIRONMENT
ON THE TEMPERATURE DISTRIBUTION ON THE VOLGA FEDERAL DISTRICT

N.A. Vazhnova, M.A. Vereshchagin
Kazan (Volga region) Federal University, Kazan, Russia

B pamkax mporpaMMbl HCCIIEIOBaHUN COBPEMEHHBIX M3MEHECHHUI KirMaTa [IpuBomKCeKoro (emaepaibHOro OKpyra
U3y4aJoCh BIMSHHE HEOJHOPOAHOCTEH MPHUPOAHON CpeAbl Ha paclpeseieHHe TeMIepaTypbl BO3ayXa Hal OKPYTOM.
Hcnone3oBanuce MaTepuansl MHOroneTHux (19662009 rr.) n3meHeHui TeMnepaTypsl Bo3ayxa Ha 215 cTaHIusaX.

YcTaHOBJIEHO, YTO B TEILIBIA MeproA roja (anpenb—oKTsiops) He MeHee 86-91 % (a B xosoaHsIi — muib 37-58 %)
TIOJIHOTO MHOT000pa3usl paclpeliesIieHHid TeMITepaTypbl BO3yXa ONpPEAENSETCs] COBOKYITHBIM JEHCTBHEM HEOIHOPOA-
HOCTEH MoACTIIIAIONIEH TTOBEPXHOCTH, OpOrpaduu ¥ pa3Iuiui B IPUTOKAX COJTHEUHOW SHEPTHUH.

As part of the research program of modern climate change of the Volga Federal District studied the effect of in-
homogeneities in the distribution of environmental temperature over the space of the district. Materials used long-
term (1966-2009) changes in air temperature at 215 stations.

It is established that in the warm season (April-October) at least 86-91 % (and in the cold — only 37-58 %) of
the full diversity of the distribution of the air temperature is determined by the combined effect of irregularities of
the underlying surface, orography and the differences in the tributaries of solar energy.

IMPOCTPAHCTBEHHO-BPEMEHHBIE OCOBEHHOCTHU U3MEHEHHUSA KIINMMATUYECKHUX
XAPAKTEPUCTHUK TPOIIOC®EPHI B XX - HAYAJIE XI B.

JILA. BacuiibeBa

WuctutyT conneuno-3emHou pusuku CO PAH, Upkytck, Poccus
larisa_v @iszf.irk.ru

SPATIO-TEMPORAL FEATURES OF CHANGE IN CLIMATIC CHARACTERISTICS
TROPOSPHERE IN XX - BEGINNING OF XI CENTURY

L.A. Vasilyeva
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nannoii pabote paccMOTpeHB U3MEHEHMS KIMMAaTHYECKUX XapaKTepUCTHK Tporocdepsl ¢ 1948 mo 2012 r.
Brigenensl nBa nepuoaa (no 1976 r. u mocie), Kaxablid U3 KOTOPBIX UMeeT cBou ocobenHoctu. JJo 1976 r. B Tpomo-
cdepe CeBepHOTo MoJymIapysi MPOUCXOAMIO YMEHBIICHHE Terocoaepkanns, B KOXXHOM Hoymapiuy OHO yBENH-
YUBaIOCh. B mesoM rirobanbHOE TEIIOCOAep)KaHUE 3a ITOT mepro He m3MeHunockh. [locie 1980 r. B HIDKHEH Tpo-
mocepe 000mX MONyIIApUil TEIUIOCOACp )KaHUE YBEIMYIHUBAETCS, a B BepxHell Tpomocdepe FHOkHOTO momyrmapus
YMEHBIIAETCs, TEINIOCOAep KaHne Beel Tponocdeps! pu 3ToM He MeHsiercs. CiieqyeT OTMETHTb, YTO MEXIY STHMH
MIEPHOAAMU TIPOHU30LIET CIBUT KIIMMAaTHYECKON CUCTEMBI, UMEIOIUI MECTO B TPONIMYECKOHN YacTh THXOro okeaHa u
NPOSIBIISIFOLIMIACS TaKKe B JPYTHX KIMMAaTHYECKUX XapaKTEPUCTUKAX TPOHOCHEpHI.

In this paper the changes in climatic characteristics of the troposphere from 1948 to 2012 are investigated. It was
distinguished 2 periods (prior to and after 1976), each of which has its own characteristics. Until 1976 in the tropo-
sphere of the northern hemisphere caused a decrease of the heat content. In the Southern Hemisphere the heat con-
tent increased. In general, the global heat content during this period has not changed. After 1980 the heat content of
the lower troposphere of both hemispheres increases. The heat content of the upper troposphere of the Southern
Hemisphere decreases, nonetheless the heat content all troposphere is not changed. It should be noted that between
the periods of the climate system has been a shift taking place in the tropical Pacific Ocean and is also seen in other
climatic characteristics of the troposphere.

IKBATOPUAJIBHOE CMEINEHHUE I0)KHOA3SHATCKOI'O AHTUIIMKJIOHA
P AHTPOIIOTEHHOM BO3JJENCTBUH

I'an Xyan, Ca it

Wncruryt dusuxu atmocdepsr, KAH, ITexun, Kurait
cw@post.iap.ac.cn

EQUATORWARD SHIFT OF THE SOUTH ASIAN HIGH
IN RESPONSE TO ANTHROPOGENIC FORCING

Gang Huang, Xia Qu
Institute of Atmospheric Physics, CAS, Beijing, China
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The South Asian High (SAH) is a huge anticyclone in the upper troposphere. It influences the climate and the
distribution of trace constituents and pollutants. The present study documents the change in the SAH, the underlying
precipitation under global warming, as well as the possible link between the changes, based on 17 Coupled Model
Intercomparison Project Phase 5 (CMIP5) model simulations. The CMIP5 historical simulation reasonably repro-
duces the upper-troposphere circulation (including the SAH) the underlying precipitation, circulation and moisture.

Under global warming, the SAH shifts southward and more than 75 % of the CMIP5 models project the shift. In
individual model, the models with stronger anticyclonic circulation in south part of the climatological SAH than that
in north part tend to project more significant southward movement and vice versa. The underlying precipitation re-
sponse displays a dipole feature: negative over the southeastern equatorial Indian Ocean (IO) and positive over the
tropical northern IO, the Bay of Bengal and the equatorial western Pacific. The results of the Linear Baroclinic
model (LBM) show that the forementioned regional rainfall changes over the Bay of Bengal and the equatorial
western Pacific mainly contributes to the southward shift of the SAH.

In addition, the precipitation and the surface wind responses over Indo-Pacific region are well coupled. On one hand,
the surface wind anomaly affects the rainfall response through altering the SST and moisture. On the other hand, the LBM
results show that the condensational heating released by regional rainfall changes sustain the surface wind response.

BJAUAHUE JUCIEPCHUU PASMEPOB ADPO30JIEl HA JUCCUTATUBHYIO HEYCTOMUYUBOCTD
A3PO30JIBHBIX IOTOKOB B IIVTASME IIJIAHETHBIX ATMOC®EP

B.C. I'pau

WnctutyT npuknansoit ¢usuku PAH, Hwknuit Hosropoa, Poccus
vsgrach@appl.sci-nnov.ru

THE INFLUENCE OF AEROSOL’S SIZE DISPERSION ON DISSIPATIVE INSTABILITY
OF AEROSOL FLOW IN PLANETARY ATMOSPHERES’ PLASMA

V.S. Grach
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

Uccrenyercs auccumaTuBHAs HEYCTOWYMBOCTH ad3pO30JBHOTO IMTOTOKA B XOJOTHON cIa0OMOHM30BaHHON CTOJIK-
HOBUTENIbHOM 11a3Me. HeyCcTOMUYMBOCTh MOPOKIAETCA OTHOCUTENBHBIM JABUKEHHUEM a’pO30JbHONM U MOHHOW KOM-
MOHCHT, BBI3BAHHBIM TPABHTAIIMOHHBIM ITaJICHHEM a3p0O30Jiel. YUYUTHIBAIOTCS MOJICKYIsipHAs WOHHas auddysus,
3apsa KPYHHBIX YacTHI] M pa30poc X pa3MepoB ISl TPEX MOJACIBHBIX paclpeesieHHI: MOHOIUCIIEPCHOTO aHcaMO-
JIsl, CTETIEHHOTO pachpeenenus u pacrpeaeneHus [aycca. [lomyueHsl 3aBUCUMOCTH OPOTOBOIO 3HAYEHUS 3apsiia
Ha a3p030JI1X, HeOOXOIMMOTO ISl pa3BUTHS HEYCTOMYMBOCTH, OT apaMeTpPOB CUCTEMBI. [loka3zaHo, 4TO TUCTIEPCHS
pa3MepoB YACTHIL] 3HAYUTENILHO IOBBIIIAET [IOPOrOBOE 3HAUEHUE 3apsAla U KaYeCTBEHHO MEHSIET 3aBUCHUMOCTH OT
psima mapametpoB. [Ipu oTcyTcTBHE pa3dpoca MOPOTOBOE 3HAUEHHE 3apsiia YMEHBIIACTCS IPH YBEIWICHUH CKOPO-
CTH a3po30JIeH; IMpH y4eTe pa3dpoca 3aBUCHMOCTh MTOPOTOBOTO 3HAUCHUS OT MapaMEeTPOB, OMPEIEIISIOINX CKOPOCTh,
uMeeT MUHUMYM. [loporoBoe 3HaueHne yBeIM4IUBaeTCs ¢ poctoM KodddunmenTa nounoi qudoysun. [onydeHs: ko-
JIMYECTBEHHBIE OLIEHKH JuIst Me3ocdepsl 3emiH (BbicoThl 80-90 kM), cpenneii armoceps Mapca (70-110 kM) 1 noHo-
ctepnl Turana (900-1200 km).

Dissipative instability of aerosol flow in a cold weakly-ionized collisional plasma is studied. The following factors are
considered: relative motion of the aerosol and ion components, caused by gravity, molecular ion diffusion, charging proc-
esses for aerosols and their size dispersion for three model distributions (monodispersed ensemble, power and Gaussian
distributions). The dependences of the threshold particle charge, necessary for the instability to develop, on the system
parameters are obtained. It is shown that the size dispersion greatly increases the threshold charge and changes its depend-
ence on some of the parameters. For monodispersed ensemble, threshold decreases with increasing of the aerosol velocity;
with the account of the dispersion, threshold charge has a minimum over velocity. The threshold increases with the ion
diffusion coefficient. Quantitative estimates are obtained for Earth’s mesosphere (altitudes of 80-90 km), mean Martian
atmosphere (70-110 km) and Titan’s ionosphere (900—1200 km).

rOJIOBOM M CYTOUYHbIN XOJ KOHUEHTPALIMIA A3PO30JISI (PM;g_5 1 PM,5)
B ATMOC®EPE I0KHOM I'OBH

AL JlementbeBa, I'.C. ’Kamcyesa, A.C. 3assixaHoB

HuctutyT Pusndeckoro marepuanosenenns CO PAH, Ynan-Ym, Poccus
ayunadem @rambler.ru

ANNUAL AND DIURNAL VARIATION OF AEROSOL CONCENTRATIONS (PM;y_,5s AND PM,5)
IN ATMOSPHERE OF SOUTH GOBI

A.L. Dementeva, G.S. Zhamsueva, A.S. Zayakhanov
Institute of Physical Materials Science SB RAS, Ulan-Ude, Russia
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[IpencraBneHs! U IPOAHATM3UPOBAHBI K3MEHEHUS KOHIIEHTpAIHid adpo30iisi PM o, s 1 PM, 5 B atmochepe FOxHoi
I'obu (ct. Hananzaaran) 3a 2009 r. MakcuMmaibHEIC 3HAYCHUS CPETHEMECIHBIX KOHIICHTPAIMH B TOJJOBOM XOJIC BBI-
SIBJICHBI B XOJIOJHOE BpeMs TO/Ia 1, HaIIpuMep, B 1ekadbpe cocTaBisioT 120 MKT/M> (PMips5) 1 92 MKT/M’ (PM,5). s
HCCIICIOBaHMSI OCHOBHBIX HAIPABIICHHUH IEepeHOca aTMOC(hEPHBIX pHMeEcel 00padOTaHbl KETHEBHBIE METEOPOIIOTH-
yeckne naHabie NOAA NCEP/NCAR HYSPLIT [http://ready.arl.noaa.gov/READYamet.php] 3a 2009 r. va ct. Ja-
nanzanaraa. B pesynbrate 00pabOTKH BEISIBICHBI CE30HHBIC PAa3lIUYMs B IIpOIleccax MepeHOca BO3MYIIHBIX Macc Ha
crt. lamanzanaran.

Pabota BrimonHeHa npu ¢uHaHcoBol monuepxkke Iporpammer IIpesuguyma PAH Ne 4.12 u oObeanHeHHOTO
npoekTa Ne 14, poinonnsiemoro CO PAH coBmecTHO ¢ Akanemuelt Hayk MoHronuu

The variations of aerosol concentrations of PM; 55 and PM, s in atmosphere of South Gobi (Dalanzadgad sta-
tion) during 2009 are presented and analyzed. In annual course the maximum values of average monthly concentration are
revealed in a cold season, for example, was found to be highest 120 p g/m3 for PM;q.»5 and 92 pg/m3 for PM, 5 in De-
cember. Daily meteorological data of NOAA NCEP/NCAR HYSPLIT [http://ready.arl.noaa.gov/READYamet.php]
during 2009 at Dalanzadgad station for research of the main directions of atmospheric impurities transfer are processed.
As result of processing seasonal distinctions in processes of air masses transfer at Dalanzadgad are revealed.

This work was supported by the Presidium Program of RAS N 4.12 and Integrated project N 14.

HNCIIOJIb30BAHMUE JIA3BEPA HA IVIMHE BOJIHBI 532 um
JJIS1 KAJIMBPOBKU AN ®P®EPEHIHUAJIBHBIX YEPEHKOBCKUX JETEKTOPOB

10.A. Eropos, C.II. Knypenko, C.B. Tutos

HHcTuTyT KOcCMOodm3nyeckux nccnenosanuii u asponomun uM. 10.I'. lladepa CO PAH, Sxytck, Poccust
yuriyegorov @ikfia.ysn.ru

USING A LASER AT A WAVELENGTH 532 nm FOR THE CALIBRATION
OF DIFFERENTIAL CHERENKOYV DETECTORS

Y.A. Egorov, S.P. Knurenko, S.V. Titov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

Ha nonurone HIAJI UK®UA CO PAH ycraHoBieHa cTaHIMs JIa3epHOTO 30HANPOBaHMs atMocdeps! (Junap). [pu
JVMCTaHIMOHHOM 30HANPOBAHUHU aTMOC(ephl MOJIEKYIIbI Ta30B M YaCTHIIBI a3PO30JIs BBI3BIBAIOT OCIA0IeHNe TIPOXOIs-
IIEro 4epe3 BO3AyX JIa3epPHOTO M3IIydeHHs. HacTh 30HIMPYIOIIETO Ja3ePHOTO M3IYUYEHHS! PACCEHBACTCS Ha adpo30iih-
HBIX YaCTHIAX M MOMAAaeT 4depe3 y3Kylo mieib Ha Mo3auky POV manddepeHnnaabHOro 4epeHKOBCKOTO JIETEKTOpA.
BenuumHa npuHITOr0O CUrHaia onpesessieTcs (GU3MKOM sIBJICHHsT U CBOMCTBOM atMoc(epsbl paccenBarh. B Harem city-
Yyae aHaJIN3 3KCIEPUMEHTAIBHbIX JAHHBIX IT03BOJISIET yTOYHUTH HEKOTOphIe XapakTepuctuku 11IAJL, onpenensemsle o
YepeHKOBCKOMY M3ITy4EHHIO, HallpuMep, SHEpruio JuBHA. Kpome Toro, nuaap mo3BossieT IpOU3BOIUTE OLEHKY IPo-
3paqHOCTH aTMoc(ephl U JaeT HaM BO3MOXKHOCTh KJIMOPOBATh YEPEHKOBCKHE JIETEKTOPHI Yepe3 arMochepy.

A station for laser atmospheric monitoring (lidar) is set up at the Yakutsk EAS array. During remote probing of
the atmosphere, molecules of gas and aerosols cause weakening of laser radiation passing through the air. A part of
probing laser beam is scattered by aerosol particles and passes through a narrow slit to the PMT mosaic of the dif-
ferential Cherenkov detector. The magnitude of received signal is determined by the physics of the process and by
scattering properties of the atmosphere. In this particular case, the analysis of experimental data allows us to refine
some of the characteristics of EAS determined by measuring of the Cherenkov emission, for example, estimation of
the shower energy. In addition, the lidar enables the estimation of the atmospheric transparency and gives us the
opportunity to calibrate Cherenkov detectors via atmosphere.

OLEHKHU XAPAKTEPUCTUK BEPTUKAJIbHOI'O PACIIPEJEJIEHUSI BBIBPOCOB
OT JIECHBIX ITIO’KAPOB HA OCHOBE CITYTHUKOBOU UH®OPMALINHN

T.C. EpmakoBa, M.A. Codues, P.E. BankeBuu

Poccuiickmii TocyrapcTBEHHBIN THAPOMETEOPOIOTHIECKUi yHuBepcuteT, CankT-IlerepOypr, Poccus
taalika@mail.ru

EVALUATION OF THE SMOKE-INJECTION HEIGHT FROM WILD-LAND
FIRES USING REMOTE-SENSING DATA

T.S. Ermakova, M.A. Sofiev, R.E. Vankevich

Russian State Hydrometeorological University, Saint-Petersburg, Russia
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[TpencraBnena HOBasi METOAOJIOTHS OMPEAEIEHNS BBICOTHI BEIOPOCOB OT JIECHBIX MOXkapoB. Pacuer nmpoBoautcs
110 aHAJIOTHH C ONpeAeTICHHEM SHepruH KOHBEKTHBHOW HeycToiunBoctn CAPE. Meronuka Oblia mpoTecTHpOBaHa
Ha 6onee yeM 2000 cimyqaeB ans CeepHoit AMepuke u Cubupu. IlodydeHHBIE pe3yabTaThl CPABHIIN C TaHHBIMH,
NoJy4eHHbIMU ¢ HHCTpyMeHTa MISR, a takxke ¢ pesysibTatamu pacuera BBICOT BHIOpocoB 1o (opmysiam bpurrca u
onnomepHoit mojen BUOYANT. Pe3ynbTaThl BEIUKMCICHHN 110 HOBOM METOJMKE 3HAYUTENILHO TOUHEE, YeM C MPH-
MEHEHHMEM BBIIICYKa3aHHBIX 1MOIX0M0B. sl IBYX TPETbHX CIIydaeB MPOTHO3 BHICOTHI BBIOPOCOB OT CITyTHHKOBBIX
u3MepeHuil He npessimaeT 500 M, 4TO ABIAETCS JOMYyCTUMOW MOrpemHoCcThI0. [IpoaeMoHCTpUpOBaHO, YTO ONpaB-
JIBIBAEMOCTh IIPOTHO32 JJIS1 BRICOKHMX TI0XKapOB, JOCTUTAIOIINX CBOOOIHOH Tporocdepsl, ¢ KaUeCTBEHHOH CIIyTHHKO-
BOW XapaKTepHCTHKOH «good» cocTaisieT 6oiee 80 %.

A new methodology for the estimation of smoke-injection height from wild-land fires is proposed and evaluated.
The proposed new methodology considers wildfire plumes in a way similar to Convective Available Potential En-
ergy (CAPE) computations. The new formulations are applied to a dataset collected within the MISR Plume Height
Project for about 2000 fire plumes in North America and Siberia. The estimates of the new method are compared
with remote-sensing observations of the plume top by the MISR instrument, with two versions of the Briggs' plume-
rise formulas, with the 1-D plume-rise model BUOYANT, and with the prescribed plume-top position. The new
method has performed significantly better than all these approaches. For two-thirds of the cases, its predictions devi-
ated from the MISR observations by less than 500 m, which is the uncertainty of the observations themselves. It is
shown that the fraction of “good” predictions is much higher (>80 %) for the plumes reaching the free troposphere.

ATJIAC OBJIAKOB

10.C. 3araiinoBa, *E.B. JIeBsiToBa

'MHCTHTYT 3eMHOr0 Marserusma, HoHochephl H pacrpocTpanenus paguosons um. H.B. ITymkosa PAH, Mocksa, Poccus
2I/IHCTHTyT conmHevyno-3eMHo# pusuku CO PAH, Upkytck, Poccus
yuliazagainova@mail.ru

CLOUD ATLAS

1

Yu.S. Zagainova, ’E.V. Devyatova

'Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radiowave Propagation RAS, Moscow, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote mpencraBieH ATiac 00JaYHOCTH, XapaKTepHOH ais okpecTHocTer CasHckoil obcepBatopun NC3D
CO PAH (MoHpl), K COCTABJICHUIO KOTOPOIO MPUBJCUCHBI MaTepHalbl COOCTBEHHBIX HaOmoneHuil. Crerpduka
Hamero ATiaca B TOM, 9TO B HEM COIOCTABISIIOTCS (POTOCHUMKH OOJIAYHOCTH, CHIEJIAHHBIE C TTIOMOIIbIO OOBIYHOM
(hoToKamephl, CO CHUMKAMH, TOJYYEHHBIMH B aBTOMATHYECKOM PEKHUME C KaMephl MOJHOTO Heba (0 MOCIeIHIM
CHHMKAaM IJIAHUPYETCS U3y4aTh COCTOSHUE 00JIAYHOCTH B palioHe 00CePBATOPHH C IICIIBIO BBISBICHHS CBS3CH Ompe-
JIETICHHBIX (OpM 00JIAYHOCTH C acTPOKIMMATHYECKHMH YCIOBHAMHU MecTHOCTH). Kpome (oTocHMMKOB B ATiace
MpeJCTaBICHA KpaTKas HHPOPMAIHS O KaXIOH KOHKpPETHOUW GopMe 00IaKkoB, 00CYKIAIOTCS 0COOCHHOCTH OIIpe/ie-
JICHHUSI COCTOSIHUSL OOJIAYHOCTH IO M300pakeHHsIM HEOOCBOJIAa C KaMep IMOJIHOTO Heba, MPUBOJATCS PEKOMEHIANU
IO OIICHKE COCTOSIHUS 0OJIAYHOCTH KaK B THEBHOE, TAK M B HOYHOE BPEMs CYTOK U JIp.

[Tpu cocraBnennn ATiraca ObITH yUTEHBI TpeOoBaHMS BeceMIpHON METEOPOTIOTHYECKON OpTaHU3aIlHH.

We present a Cloud Atlas for the cloudiness most characteristic neighborhoods of Sayan Observatory of Institute
of Solar-Terrestrial Physics SB RAS (Mondy) to the compilation of which involved materials of our own observa-
tions. Cloudiness images from a camera and the all-sky camera are compared in the Atlas. According to the all-sky
camera pictures the relationship of cloudiness in the Observatory neighborhoods with astroclimatic conditions to be
studied. The Atlas presents information about each specific form of clouds, discusses the features of determining the
state of clouds in all-sky images, provides guidance on the estimate of cloud by day and at night.

By drawing up the Cloud Atlas we considered requirements of the World Meteorological Organization.

B3AMMOJIEMUCTBHUE TPOIIOC®EPHI 1 CTPATOC®EPHI .
ITPU COBBITUAX BHE3AITHBIX CTPATOC®EPHbBIX NIOTEIIJIEHAU

A.JO. Kanyxuna, E.H. CaBenkoBa, A.W. Yrpiomos, A.W. [loropensies

Poccuiickuii rocy napcTBeHHBIH rHIpoMeTeoposiornueckui yausepeuret, Cankt-IlerepOypr, Poccust
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INTERACTION BETWEEN THE STRATOSPHERE AND THE TROPOSPHERE DURING SUDDEN
STRATOSPHERIC WARMING EVENTS

A.Yu. Kanukhina, E.N. Savenkova, A.I. Ugryumov, A.L. Pogoreltsev

Russian State Hydrometeorological University, St. Petersburg, Russia
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OpauM n3 HamboJee APKUX TUHAMUYECKHUX MPOIIECCOB, BO BPEMsI KOTOPBIX MPOSBIIETCS B3aMMOACHCTBHE TPO-
nocgepsl U cTpaTocdepsl, SIBISIOTCS BHe3anHble ctpatocdeprsie noremenus (BCIT). BrimoaneHHbId HaMu Ha oc-
nvoee manHbix UK Met Office aHamu3 quHaMHUYECKUX MPOIECCOB B cTparocdepe moKasaj, 4To ¢ TOUYKU 3PCHHS KITH-
MAaTUYECKON M3MEHYUBOCTH B mnociennue aecatuietus (1992-2012 rr.) npoucxoauT NepeoleHKa OTHOCUTEIBHOTO
BKJIaZIa PA3TUYHBIX MEXaHW3MOB BO3HUKHOBEHUS coObitnii BCII n BHyTpeHHHUE TPOIIECCHl, CBSI3aHHbBIC C HEIMHEH-
HBIMH B3aUMOJICHCTBHEM CTallMOHAPHBIX IulaHeTapHbIX BoH (CIIB) co cpespHMM MOTOKOM, HAUMHAIOT UMETH TIpe-
obnazaromiee 3HaueHue. J{Jsi aHanM3a TUHAMHYECKOTO B3aMMOJEiCTBHs cTparocdepsl ¢ Tponocdepoi Bo Bpems
3apoXkJeHus 1 pa3BuThs coobrtust BCII ObutH paccunTanbl TpeXMEPHbIE IOTOKM BOJIHOBOW aKTMBHOCTH U MX JTUBEP-
TeHIIUS C MCIIONB30BaHUEM YCPETHEHHBIX N0 TpuHaanatu coOsrtusaM maHHbex UK Met Office. Henmnelinoe B3au-
mozerictBue CIIB co cpennum morokom 3ddexTrBHEe pu yciaoBusx BoctouHoi ¢a3sl KK, uro obbscusercs 60-
Jiee CHIIbHOW MoIyJsIuei yenoBuit pactipoctpanenns CIIB u3 Tpomocdepst B crpatocdepy.

One of the most intense processes of a stratosphere dynamics are sudden stratospheric warming events (SSW)
when the dynamic interaction between the troposphere and stratosphere is manifested. On the basis of UK Met Of-
fice analysis, we consider the dynamical processes in the stratosphere from the point of view of climate variability
over the last decade (1992-2012). The relative role of the various mechanisms of the SSW events changes in recent
decades: the internal processes associated to the nonlinear interaction of stationary planetary waves (SPW) with a
mean flow have a predominant role. Three-dimensional wave activity flux and its divergence were calculated using
an averaged 13 SSW events to analyze the dynamical interaction between the stratosphere and the troposphere be-
fore and during the SSW. Nonlinear interaction of SPW and mean flow is more effective under the easterly phase of
QBO when modulation of SPW propagation conditions from the troposphere into the stratosphere is stronger.

OTKJIMK TEMIIEPATYPbI HOBEPXHOCTHU OKEAHA HA TEOMATHUTHY1O AKTUBHOCTD
K.E. Kupuuenko, B.A. KoBasenko, C.U. Moaoapix

Uucrutyt conneuno-3emuoit pusznuku CO PAH, Upkytck, Poccus
kirichenko @iszf.irk.ru

THE SEA SURFACE TEMPERATURE RESPONSE TO GEOMAGNETIC ACTIVITY
K.E. Kirichenko, V.A. Kovalenko, S.I. Molodykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

IIpencraBiensl pe3yibTaThl aHaM3a U3MEHEHUH TemiepaTypbl oBepxHOcTH okeaHa (TIIO), oxBarbIBaroLIUX
BpeMeHHo nepuoj ¢ 1854 nmo 2012 r., 1 UX CBA3b C BapUalUsIMU aa-UHAEKCAa FT€OMarHUTHOW aKTHUBHOCTHU. YcCTa-
HOBJIEHO, YTO KJIMMATUYECKUH OTKJIMK Ha BO3JAECHCTBHE COJHEYHON M F€OMAarHUTHON aKTMBHOCTU XapaKTEpU3YyETCs
3HAYUTENBHOM NPOCTPAHCTBEHHO-BPEMEHHOW HEOJHOPOJHOCTBIO M HOCUT PErHMOHANbHBIN XapakTep. BbIsBieHb
3aKOHOMEPHBIE U3MEHEHUS NMPOCTPAHCTBEHHOM CTPYKTYphl OTKJIHMKA KIMMATHYECKOW CHUCTEMbl Ha T€OMAarHUTHYIO
AKTUBHOCTh. XapaKTepHOU 0COOCHHOCTHIO ATHX PACHPEIEICHNI SABISIETCS HaJIMUne 00JacTeil Kak MOJ0KUTEIBHOM,
TaKk W OTPHIATENbHONU Koppensanun. OOHapYKEHbI PEerHOHbI, B KOTOPHIX 3HaK cBs3u Mexny TIIO u aa-uamexcom
BCEra MOJIOKUTEIIEH.

IToxa3zano, uro crenens cBs3u TIIO ¢ BapuanusMu reOMarHUTHON aKTUBHOCTH B CYIIIECTBEHHOI Mepe 3aBUCHUT
OT BPEMEHHOTr0 MacuTada. ITa 3aBUCUMOCTh 00YCIIOBJIEHA TeM, uTO Oosblias yacTh Bapuaiuid TIIO ¢ BpeMeHHBIM
MacIITaboM MEHBIIE 5 JIeT BbI3BaHa MPOIECCAMHU, HE CBS3AHHBIMH C COJIHEYHON U T€OMAarHUTHOW aKTUBHOCTBIO.

The results are presented of the analysis of sea surface temperature (SST) variations, covering the period from
1854 to 2012, and their relationship to variations of the aa-index of geomagnetic activity. It is established that the
climate response to the effects of solar and geomagnetic activity is characterized by significant spatial and temporal
non-uniformity and regional nature. The regularities are found of change of the spatial structure of the response of the
climate system to geomagnetic activity. The characteristic feature of these distributions is the presence of areas of both
positive and negative correlations. The regions are discovered where the correlation between SST and aa-index is al-
ways positive.

It is shown that the extent of the connection between SST and the variations of the geomagnetic activity depends
significantly on the time scale. This dependence is caused by the fact that most of the SST variations with a time
scale of less than 5 years are due to processes that are not related to solar and geomagnetic activity.

OIIEHKA PAJIMYCA ®PUJIA U3 OITUYECKUX U METEOPOJIOT MYECKUX U3MEPEHUI
B MECTE PACIIOJIO’KEHHUSA BOJIBIIOI'O COJTHEYHOT'O BAKYYMHOI'O TEJIECKOITA

'H.H. Borbiruna, LT Kogaaio, 'E.A. KonbLioB, 'B.II JlykuH, "M.B. Tyes, A.10. lllnxoBues

'WrcruryT onmrukn atMocdepst nm. B.E. 3yesa CO PAH, Tomck, Poccns
*UHcTHTyT conHedro-3eMHoi dusukin CO PAH, Mpkytck, Pocers
bnn@iao.ru, kovadlo2006 @rambler.ru, evgen704 @iao.ru, lukin @iao.ru, for_reg @inbox.ru, artempochta2009 @rambler.ru
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ESTIMATE THE FRIED PARAMETER OF OPTICAL AND METEOROLOGICAL MEASUREMENTS
AT THE LOCATION OF A BIG SOLAR VACUUM TELESCOPE

'N.N. Botygina, *P.G. Kovadlo, 'E.A. Kopylov, 'V.P. Lukin, '"M.V. Tuev, *A.Y. Shihovtsev

'V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[IpuBeneHbI pe3ynbTaThl CHHXPOHHBIX M3MEPCHUHN paguyca KorepeHTHOCTH Ppua ONTHYSCKHUM U METEOpPOIIO-
rugeckuM Metogamu Ha BCBT. HccrenoBaHbl CrieKTphl HEOJHOPOJIHOCTEH CKOPOCTU BETpa M TEMIIEPAaTyphl IpU
usMepenusx paaunyca @puaa. [lokazaHo, 4T0 aCTPOHOMHYECKOE BUICHHE BOJIBIIOr0 COMTHEYHOr0 BAaKyyMHOIO Teje-
CKOIla B 3UMHEE BPEeMsI XapaKTEepU3yeTCsl HU3KMMHU 3HauYeHHsMHU paauyca Dpuaa. [lomydeHHbIE B IKCIEPUMEHTE
3HAYEHHS 7y COOTBETCTBYIOT MPEIEIIbHOMY YIIIOBOMY pa3pelIieHHI0o Teneckona 7.3-5.2 yrii. cek Ha JUIMHE BOJHBI
peructpupyemoro m3myderus 0.535 MkM.

Presents the results of synchronous measurements of the Fried's coherence length optical and meteorological
methods on LSVT. Investigated the frequency spectra of wind speed and temperature measurements of the Fried
parameter. It is shown that the astronomical seeing of the Large Solar Vacuum Telescope in winter is characterized
by low values of the Fried parameter. The experimentally obtained values of ry corresponds to the special angular
resolution of a telescope is 7.3-5.2 arcsec at A=0.535 microns.

OCOBEHHOCTb BAPUAIIMI YOP B BECEHHUI IMEPUO/] B CPEJJHUX IHIUPOTAX
A.A. Koctopnas

HanumonanbHbli necnenoBarenbckuil TOMCKUM rocy1apcTBEHHBINH yHUBepcUTeT, ToMmck, Poccust
kostornaya_an@mail.ru

FEATURE VARIATIONS OF UV RADIATION IN THE SPRING IN THE MIDDLE LATITUDES
A.A. Kostornaya
National Research Tomsk State University, Tomsk, Russia

[Totox comueuHol ynpTpaduoneroBoii paauanym (Y DP), mpoxoas gepes atMocdepy 3emitu, mpeTepreBaeT psia
W3MEHEeHHH, B Pe3yJbTaTe KOTOPHIX OH IOTJIOIIASTCS WM paccenBaeTca. MHOKECTBO (PAKTOPOB BIHSET HA 3TOT
mpoiiecc, B ToM 4ncie yriosas Beicota ConHna. B rpaduke romosoro xoma Y®OP umeercs HeOombImas «JI0KOMHA»
MocyIe JIOKAIBHOTO MakCHUMyMa, npuxofsmasics Ha 60—100 nenp rona (MapT—amnpeisb), — TaK Ha3bIBaeMasi BECEHHSIS
0COOEHHOCTH B BapHualusax npuzemMHori Y ®P. B paboTax MHOTHMX aBTOPOB OHA OOBSCHSAETCS CXOJOM CHEXHOTO I10-
KpOBa, IPUBOAIINM K MAJCHUIO alb0eqo M, CIeIOBaTEeNbHO, K CHIDKEHUIO YpoBHS npuxona Y OP. Ilpu creroras-
HHUH TIPOUCXOJHUT PE3KOE YBEINYEHHE COJEPXKAHUs BOJISHOIO Iapa B HIDKHEM CJIoe Tporocdepbl, 4TO IPUBOAUT K
JIOTIOJTHUTEILHOMY TOTJIONICHHIO.

B nannoit paboTe ObLIM 00pabOTaHBI SXKEMUHYTHBIC TaHHBIC 32 BECCHHUE MECSIIbI, COOTBETCTBYIOIIME BEeCCHHEH
ocobeHHOCTH Bapuanuii, it nepuoja ¢ 2006 mo 2012 r.

The flow of solar UVR passing through the Earth's atmosphere, undergoes a series of changes. As a result of
which it is absorbed or scattered. Many factors contribute to this, including the height of the sun angle. In the graph,
the annual variation of UVR has a small “hollow” after a local maximum, attributable to the 60—100 day of the year
(March-April). This so-called spring feature in variations of surface UVR. In the work of many authors explained
this loss of snow cover. This leads to a drop in the albedo and hence reduce joining UVR. When there is a sharp
increase snowmelt water vapor content in the lower troposphere, which leads to additional absorption.

In this work, the data were processed every minute in the spring months in the period from 2006 to 2012., Which
corresponds to the spring characteristic variations.

NCCIEJOBAHUE CBA3UA TPOIIOCPEPHBIX ITIPOLECCOB
C 3IIM30JAMMU BHE3AIIHBIX CTPATOC®EPHBIX IIOTEIIVIEHUMN

O.C. KouetkoBa, B.1. MopasuHoB, M.A. PyaneBa

HucturyT comneuno-3emuot pmsuku CO PAH, Upkyrck, Poccust
olgak @mail.iszf.irk.ru

INVESTIGATION INTO THE RELATIONSHIP BETWEEN TROPOSPHERIC PROCESSES
AND SUDDEN STRATOSPHERIC WARMINGS

0.S. Kochetkova, V.I. Mordvinov, M.A. Rudneva
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Hauboiee sipkuM TMHAMHYECKHM MPOIIECCOM B 3UMHEH cTpaTocepe sABIsIeTCs BHE3AIMHOE CTpaTochepHoe IMo-
tertenne (BCII). Cuautaercs, uro ¢opmupoBanue BCII oOyciioBieHO B3aMMOAEHUCTBHEM cTpaToc(epsl U TPOIO-
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cepbl MPEeUMYIIECTBEHHO MOCPEACTBOM BOJHOBOI AnHaMHUKH. OCHOBHBIMH HCTOYHHKAMH KPYITHOMACIITaOHBIX
BOJIHOBBIX BO3MYILEHHH B Tpomnocdepe SBISIOTCS oporpaduieckoe WM TepMHUUECKOe BO30YKAEHHE, OJIOKUHTH,
COOCTBEHHBIC KOJICOAHHUS B HIHKHUX CIIOSX aTMOC(EPHI.

B nannoii paboTe 10 AMITMPHUYECKUM JaHHBIM IPEIIPUHATA HONBITKA ONPENEIUTh POJIb OpOrpapuIecKoro Bo3-
OyxzaeHust 1 Onokupyromux mnporeccos B rerepain BCII. st oLeHKM HHTEHCHBHOCTH Oporpaduueckoro Bo3oy-
KIICHHS TIPEVIOKEH WHAEKC, KOTOPBI ONpesenseTcs HEOJHOPOJHOCTHIO MOJCTHIIAIONICH MTOBEPXHOCTH M CKOPO-
CThI0 Haberaromiero moroka. Oka3ajoch, 4TO 3a HECKOJIbKO nHed no Hadana BCII HaOmomaeTcsi pocT MHIEKCA B
HIDKHEW Tpornocdepe, YTO MOXKET UCIIOIb30BaThCs [UIsl IPOTHO3a MOTEIIeHNH. Pa3BuTHe OIOKMPYIOINX CUTyauni
OTCJIEKUBAJIOCH C TIOMOIIBIO MHIEKCA OIIOKHMpoBaHKsA. BO3ZHUKHOBEHHE OIOKMHIOB UM MX BOJIIOLHUS B HEKOTOPBIX
cektopax CeBepHOro moiymapus aeicTBUTeNbHO criocobcTBYIOT pazButuio BCII. 3asucumocts BCII oqHOBpeMeH-
HO OT oporpadudeckoro Bo30YKICHUS W OJIOKHMHTOB MOXKHO OOBSICHUTH BIHMSHHEM OJOKHPOBAHWH HA CTPYKTYPY
CTPYMHBIX TEUYEHUI B paliOHE FOPHBIX MAacCUBOB. B kauecTBe MHCTpyMEHTa AJIs aHAJIM3a IPOCTPAHCTBEHHOM CTPYKTY-
PHI TIepeHOca BOTHOBOH W BHXPEBOH SHEPTUH OBLUTH HCIIONB30BaHBI TPEXMEPHBIE MOTOKH BUXPEBOW aKTUBHOCTH. Ile-
pen HadasoMm u Bo Bpemsi BCII nepeHoC BOJIHOBOI aKTHBHOCTH, KaK MPaBUIIO, IPOUCXOIUT U3 Tporochepsl B CTPaTo-
cdepy, B 3aBepmaromieii haze BCII mOTOK BOITHOBOI aKTHBHOCTH MPEHMYIIIECTBEHHO HAMPABJICH CBEPXY BHU3.

The most striking dynamic process in the winter stratosphere is the sudden stratospheric warming (SSW). The
SSW formation is considered to be caused by the coupling between the stratosphere and the troposphere, primarily
through wave dynamics. The main sources of large-scale wave disturbances in the troposphere are orographic or
thermal excitations, blockings, eigenoscillations in the lower atmosphere.

By using empirical data, we endeavor to determine the role of different sources in the SSW generation. To esti-
mate the intensity of orographic excitation, we propose the index determined by the underlying surface heterogene-
ity and the wind speed. An increase in the index was observed in the lower troposphere several days before SSW.
This feature can be used to predict stratospheric warmings. We monitored the evolution of blocking situations by
blocking index mapping. The origin of blockings or their evolution in some sectors of the Northern Hemisphere
contributes to the SSW evolution. The SSW dependence on the blocking and on the orographic excitation simulta-
neously may be attributed to the blocking effect on the structure of jet streams near mountains. SSWs were some-
times followed by torsional oscillations propagating from the low latitudes. To analyze the spatial structure of the
wave and the vortex energy transport, we used the wave activity three-dimensional fluxes. The wave activity propa-
gation typically occurs from the troposphere to the stratosphere before and during SSW. At the SSW final phase, the
wave activity 3D flux is mainly downward.

3KCTPEMAJIBHBIE COBBITUA CTPATOC®EPHOI O ITIOJISIPHOI'O BUXPSI
B CEBEPHOM INIOJIYITAPUH B ®EBPAJIE .
O BJIMSITHUEM HUCXOJAILIEI'O BOJTHOBOI'O IIOTOKA B HUJKHEH CTPATOC®EPE

K>3 Boii, Usnb Banb

WuctutyT pusuku armochepsr, KAH, Ileknn, Kuraii
cw @post.iap.ac.cn

NORTHERN HEMISPHERE STRATOSPHERIC POLAR VORTEX EXTREMES
IN FEBRUARY UNDER THE CONTROL OF DOWNWARD WAVE FLUX
IN THE LOWER STRATOSPHERE

Ke Wei, Chen Wen
Institute of Atmospheric Physics, CAS, Beijing, China

Using ECWMF ERA-40 and Interim reanalysis data, the planetary wave fluxes associated with the February ex-
treme stratospheric polar vortex were studied. Using the three-dimensional Eliassen-Palm (EP) flux as a measure of
the wave activity propagation, the authors show that the unusual warm years in the Arctic feature ananomalous weak
stratosphere-troposphere coupling and weak downward wave flux at the lower stratosphere, especially over the
North America and North Atlantic (NANA) region. The extremely cold years are characterized by strong strato-
sphere-troposphere coupling and strong downward wave flux in this region. The refractive index is used to examine
the conception of planetary wave reflection, which shows a large refractive index (low reflection) for the extremely
warm years and a small refractive index (high reflection) for the extremely cold years. This study reveals the impor-
tance of the downward planetary wave propagation from the stratosphere to the troposphere for explaining the un-
usual state of the stratospheric polar vortex in February.

CHUJIBHOE NOXOJOJIAHUE HAJI TEPPUTOPUEN EBPA3ZUM 3UMOW 2011-2012 rr.
N IMOHUKEHUE CUTHAJIA AO U3 CTPATOC®EPHI

1,

2Jlan CAOKYHT, "Yyup Boub

"WMucturyT dusuxu atmocdepsr, KAH, Iexun, Kuraii
2MarI/ICTpaTypa Kuraiickoil akagemuu Hayk, [lexun, Kurait
cw @post.iap.ac.cn
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STRONG COLD WEATHER EVENT OVER EURASIA DURING THE WINTER
OF 2011-2012 AND DOWNWARD AO SIGNAL FROM THE STRATOSPHERE

1,2

Lan Xiaoqing, 'Chen Wen

'Institute of Atmospheric Physics, CAS, Beijing, Chin
“Graduate University of Chinese Academy of Science, Beijing, China

Circulation evolution and possible causes of a severe cold event over the Eurasian continent during the winter of
2011/2012 were investigated with the NCEP-NCAR reanalysis data. Strong cold anomalies covering almost entire
Europe, Mongolia and northeastern China, started around late January of 2012 and lasted for about 3 weeks. Analy-
sis results indicate that this cold event coincided with the phase change of Arctic Oscillation (AO) to a negative one,
which implied a possible impact of the AO. Before this phase change of AO, in the stratosphere a minor warming
happened due to anomalous upward propagation of planetary waves. Then the polar night jet decelerated and the AO
changed its sign firstly in the stratosphere. Within 2~3 weeks, the stratospheric AO signal gradually propagated
downward and the tropospheric AO evolved into a negative phase accordingly. Thus, a strong Ural blocking high
was developed, and cold air invaded into Europe and East Asia from polar region which induced the decreasing
temperature over there. Our results suggest that improvements can be made in predicting severe winter cold events
over Eurasia with the consideration of stratospheric circulation anomaly.

B3AUMOCBS3b JOPOXKHO-TPAHCIIOPTHBIX MNPOUCIIECTBUI
1O BJIAAUMHUPCKOU OBJIACTHU C I'EO- U TEJIMO®PU3NIYECKUMU XAPAKTEPUCTUKAMMAX

H.A. Jlemes, JI.B. I'pynckas

Bnamumupckuii rocynapctBensbiit yauepeuteT uM. A.I'. m H.I'. Cronerossix, Bnagumup, Poccust
i.a.leshchew @gmail.com

INTERCONNECTION OF MOTOR TRANSPORT ACCIDENTS IN VLADIMIR REGION WITH
GEOPHYSICAL AND HELIOPHYSICAL CHARACTERISTIC

LA. Leshchev, L.V. Grunskaya

Vladimir State Universaty, Vladimir, Russia

BiraguMupckuii rocy1apCTBEHHBI YHUBEPCUTET COBMECTHO C MEIUKO-CAHUTAPHOM 4YaCThIO
MBJI Poccuu no Brnagumupckoit 06acTi oCymecTBiseT paboTy MO UCCISTOBAHUIO BO3ICHCT-
BUS Tenno- U reodusnueckux (pakToOpoB Ha 370pOBhe HaceleHus. VICmonb3yloTcs cTaTUCTHYe-
CKHE JIaHHBIC TI0 JIOPOKHO-TPAHCIIOPTHBIM MPOUCIHIECTBUSAM 10 BraguMupckon obiactu 3a me-
puoza ¢ 2001 mo 2006 r. 1 6a3bl SKCIEPUMEHTAIBHBIX JTaHHBIX 110 HAIMPSKEHHOCTH 3JEKTpUYe-
CKOTI'O ITOJIsA 3eMJ'H/I, T'€OMAarHuTHOIO I10JIs1, YucjiaM BOJ'IB(i)a. Ha OTACIIBHBIX YHAaCTKaX BPEMCHHBIX
PAIOB BBISBIICHA 3HAYMMAsl KOPPEIALUS MEXKy BEPTUKAIBHOM COCTABIIAIOLIEH HANPSKEHHOCTH
3JICKTPUYECKOTO TOJIsl, MAarHUTHBIM TojieM 3emud, unciiaMu Bonbda u komudectBom JTII mo
Brnagumupckoiit obnactu. BeisBieHa 3HaUMMAasi KOPPEISIHS MEXITy KOJIUYECTBOM MOTHOIINX U
panenbix B pesyiabtate ATl mo Bnagumupckoit obmactu u unciom Bonbeda. [IpenBapurensHbril
AQHAJIU3 TOJYYEHHBIX PE3yJIbTATOB F'OBOPUT O HECIYYAWHOCTH BBISBIICHHBIX KOPPEJSIHUOHHBIX
ces3eit Mmexay A TII u reodpusnyeckumu mosssMu.

Investigation of influence of heliophysical and geophysical factors on public health is being done by Vladimir
State University together Vladimir medical inspection department of the Ministry of Internal Affairs. Statistical data
of the motor transport accidents in Vladimir region for the period from 2001 to 2006 and the base of experimental
data of electric intensity, geomagnetic field, Wolf number are being used. On some separate sites of time series there
has been revealed significant correlation between vertical component of electrical field intensity, the Earth magnetic
field, Wolf’s numbers and the quantity of road accidents in Vladimir region. Significant correlation between quan-
tity of lost and wounded as a result of road accidents in Vladimir area and Wolf's number has been revealed. Pre-

liminary analysis of the received results shows non-incidental nature of the exposed correlative connections between
the motor transport accidents and geophysical field.

BO3MYIEHUS B OKOJIO3EMHOM KOCMUYECKOM ITPOCTPAHCTBE
N METEOPOJIOTHYECKHE ITPOLNECCHI B HUKHEU ATMOC®EPE

H.10. JloobrueBa, I1.A. Ceabix

WuctutyT comneyno-3emuot pmsuku CO PAH, Upkyrck, Poccust
loir@iszf.irk.ru, pvlsd @iszf.irk.ru
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DISTURBANCES IN NEAR-EARTH SPACE AND METEOROLOGICAL PROCESSES
IN THE LOWER ATMOSPHERE

LYu. Lobycheva, P.A. Sedykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Bo Bpems Oypu u cy00ypu noHocdepa noasepraercs AOCTATOYHO 3HAUMTEIBLHOMY JKOYJIEBY HAarpeBy, MOLI-
HOCTb BBICBIIIAIOMIMXCA SHEPrUYHBIX YaCTUIl OYCHBb BCIIMKA, OIPOMHAasd SHEPIrusd YBCIMYUBACT TCMIIEPpATYypy HOHO-
cepbl, BBI3BIBACT KPYIMHOMACIITAOHbIC HOHHBIC APEH(pBl U HEHTpaIbHbIC BETPhL. JIJIs MCCIeq0BaHUS BO3MOYKHOTO
BIIMSIHUSI MOIIHBIX MarHUTOC(EPHBIX BO3MYIICHUH Ha XapaKTep pa3BUTUSI METEOPOJIOTHYECKHUX TPOLIECCOB B aTMO-
cdepe ObIIM BEIOpaHBI IPUMEYaTENIbHBIE COOBITHS, KaXK/10€ U3 KOTOPBIX UMEJIO CBOIO 0cOOEHHOCT. [IpencraBieHs!
Ppe3ysbTaThl UCCIENOBAHMS BIMSHUS CHIIBHBIX MarHUTOC(EPHBIX Oyph Ha COCTOSIHUE HI)KHEH aTMOc(ephl U MOTOy.

Kpome TOT0, paccMOTpeH BONpOC O BIMSHHM PE3KOT0 BO3PACTaHMUS HIICKTPHUUECKOTO ITIOJISI COJHEYHOTO BETpa
gyepes3 TI00ATBHYI0 SJEKTPUIECKYIO Ielb BO BpeMsi MarHUTOC(hepHBIX BOSMYIICHHH Ha (pOpMUPOBaHHE OOJIAYHOTO
c110s1 (3KPAHUPYIOLLETO CII05).

During a storm and a substorm the ionosphere underwent rather a significant Joule heating with a great power of
precipitating energetic particles. Nevertheless, there were no abnormal variations in the lower atmosphere me-
teoparameters. For research of probable effect of powerful magnetospheric disturbances on character of develop-
ment of meteorological processes in the atmosphere, remarkable events have been selected, each of which had the
feature.

Besides, the problem on effect of sharp increase of the solar wind electric field via a global electric circuit on
formation of a cloud layer during magnetospheric disturbances is discussed.

NCCJIEJOBAHUE BJIUSIHUSI MATHUTHBIX BYPh HA TPOITMYECKUM IIUKJIOT' EHE3
HN.10. Jloob1ueBa, I1.A. Ceapix

HuctutyT conmneuno-3emuoi ¢pusuku CO PAH, Upkytck, Poccust
loir@iszf.irk.ru, pvlsd @iszf.irk.ru

INVESTIGATION INTO THE EFFECT OF MAGNETIC STORMS
ON THE TROPICAL CYCLOGENESIS

L.Yu. Lobycheva, P.A. Sedykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B npennaraemoii pabote o6cykaaeTcss BO3ICHCTBHE MarHUTOC(HEPHBIX BO3MYIIICHHH Ha COCTOSTHUE HIDKHEH aT-
Moc¢eps! 1 noroxy. M3BecTHO, 4TO CYIIECTBYIOT pa3jIMuHbIC KJIIOYEBbIE (DAaKTOPhI M3MEHEHUs KJIMMaTa 3eMIiId, a
caM 3eMHOH KJIUMAT SIBJISETCS. IPOJODKEHHEM KOCMUYECKOT0 KnMara. JlJaHHOe HccIeoBaHne COBMELIAET pa3ind-
HBI€ TIOAXOMbI U ABISIETCS IPOAOKEHHEM Hamux padot. Llenpro JaHHOH paboThI SIBISIETCS] HCCIIEA0BAHUE BO3MOXK-
HOTO BJIMSIHUSI MArHUTOC(EPHBIX BOBMYILIEHUH Ha XapakTep pa3BUTHUsI TPOIIMYECKOTO IUKIIoreHe3a. s uccnenopa-
HUSI CIICIUAILHO OBLTH BBIOPAHBI MMEHHO YKCTPEMANIbHO CHIIbHBIC MarHuTocepHbie Oypu. M3yueHne riio0anbsHOro
pacnpeaciicHusd HpOﬂBJ’IeHHﬁ I'COMArHuTHBIX BO3MyLlI€HPIl71 B aTMOC(i)epHI)IX JaHHBIX OXBATbIBACT TC PEIrUOHBI, TAC
MOJKHO MCKaTh OTBETCTBEHHBIE 332 3TO aTMOC(epHbIE SIBJICHUS M CTPYKTYphl. TponMyYecKnil UKIOTeHe3 SIBISETCS
OJIHUM U3 CaMbIX BaXKHBIX B INPUKIAJHOM OTHOIIEHUU U HU3y4aeMBIX aCIEKTOB B JAMHAMHKE METEOPOJIOTMYECKUX
Me3oMacTadHbIX nporeccoB. Ocoboe BHUMaHKE yJIENICHO KKIOMY U3 CIIEITyIOUIUX YeThIpeX OCHOBHBIX PETHOHOB
LMKJIOTEHE3a: CEBEPO-BOCTOK M LIEHTp THXOro okeaHa, ceBepo-3aman THXoro okeaHa, ATIaHTHKA, aKBATOPUH OKea-
HOB U Mope# FOxHOTO0 nmomymapus.

We investigate effect of magnetospheric disturbances on the lower atmosphere and weather. It is known that
there are various key factors of the Earth’s climate change, and the terrestrial climate is continuation of a space cli-
mate. This study combines various approaches and is continuation of our papers. We have selected remarkable
events for next investigations of probable magnetospheric disturbances effect on the character of meteorological
processes development in the atmosphere.

Studying of global distribution of geomagnetic disturbances manifestations in the atmospheric parameters covers
those regions where it is possible to search for the atmospheric phenomena, structures responsible for it. Tropical
cyclogenesis is one of the most important in the applied relation and in investigated aspects in dynamics of meteoro-
logical mesascale processes. The special attention is given for each of the following four basic regions of cyclogene-
sis: Northeast and the center of Pacific Ocean, northwest of Pacific Ocean, Atlantic, and Southern Ocean.

MHOTI'OJETHAN YUCTHIA OBMEH 3KOCHUCTEMBI
HAJ JETPAAUPOBAHHBIMU NACTBUIIAMU U KYKYPY3HBIMU NAXOTHBIMHA YT'OJAUAMU
B NOJIY3ACYHIJIUBBIX OBJIACTAX KUTAS
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cw@post.iap.ac.cn

MULTI-YEAR NET ECOSYSTEM EXCHANGE OVER A DEGRADED GRASSLAND
AND A MAIZE CROPLAND IN SEMIARID AREA OF CHINA

Liu Huizhi, Du Qun
Institute of Atmospheric Physics CAS, Beijing 100029, China

In order to compare the carbon exchange process in different ecosystems and investigate their responses to me-
teorological factors and biological factors, carbon dioxide fluxes measurement based on eddy covariance over a de-
graded grassland and a maize cropland in semiarid of China from 2003 to 2009 was analyzed. During most of the
years, the maize cropland functioned as a carbon sink with a higher photosynthesis rate and lower respiration rate as
compared to degraded grassland, which was characterized as a carbon source but a weak carbon sink during growing
seasons in normal to wet years. Photosynthetic photon flux density (PPFD) was a key variable governing diurnal
variation of net ecosystem exchange (NEE) during growing season in both ecosystems except for the degraded
grassland in a dry year of 2004. Normal difference vegetation index (NDVI) was found to be most significantly cor-
related with seasonal patterns of NEE at maize cropland whereas controlling factors varied from year to year at the
degraded grassland. Annual peak normal difference vegetation index (NDVI,,,x) was significantly correlated with
annual net ecosystem exchange (NEE) and gross primary productivity (GPP) in both sites, indicating the importance
of canopy development on vegetation photosynthesis as well as ecosystem respiration. Growing season precipitation
was more responsible for annual variation of NEE rather than annual total precipitation. Scarce precipitation and
long intervals between effective rain events has induced frequent droughts in this area, which could lead to a consid-
erable change in carbon balance of the two ecosystems. The two ecosystems are sensitive to the timing and duration
of drought and response in distinct ways.

IMPOLECCHI PABBUTUA U PEJTAKCAIIUU ASPO30JIBHOI'O 3ATPA3ZHEHUA CTPATOC®EPHI
MOCJIE CEPUM B3PBIBHBIX U3BEPKEHU BYJIKAHOB B 2006-2012 rr.
O TAHHBIM JIMJIAPHBIX U3MEPEHU B TOMCKE

A.Il. Makees, B./I. bypaakos, C.1. Joaruii, A.B. HeB3opos

WncruryT ontukn armocgepst um. B.E. 3yesa CO PAH, Tomck, Poccust
map @iao.ru, burlakov @iao.ru, dolgii @iao.ru, nevzorov@iao.ru

PROCESSES OF DEVELOPMENT AND RELAXATION OF AEROSOL POLLUTION
OF THE STRATOSPHERE AFTER A SERIES OF EXPLOSIVE VOLCANIC ERUPTIONS IN 2006-2012
ACCORDING TO DATA OF LIDAR MEASUREMENTS IN TOMSK

A.P. Makeev, V.D. Burlakov, S.I. Dolgii, A.V. Nevzorov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

OnTuyecKkre 1 MUKPOCTPYKTYPHbBIE XapaKTePUCTHKH cTpaTocdepHoro aspo3oisi (CA) B 3HAYUTENLHOM CTEIIEHH
BJIMSIIOT Ha PaJMallMOHHBIE, THUHAMHYECKUE, XMMUYECKHe npouecchl B arMocdepe 3emiu. OcobeHHO sipko 3 dhexTs
BiusiHUS CA TIPOSIBIISIFOTCS TIOCJIE B3PBIBHBIX BYJIKAHHUECKHX M3BEPIKEHHH, KOT]a CEpOCoiepKalie IPOIYKThI BbI-
OpachIBalOTCsI HEMOCPEACTBEHHO B cTpaTocdepy U 00pa3yroT TaM B psife (GOTOXUMHUYECKUX PEaKIHid CEpHOKHCIIOT-
HBIIT a9p030J1b, IO CBOEH Macce B JECATKH pa3 IpeBhIMaoni Maccy (GoHOBOT0 aspo3oss. Ilpu ananuse u mporHo-
3UPOBaHMH PA3INYHBIX CTPATOCHEPHBIX U3MEHEHNH HEOOXOIMMO OIPEAEIATh M BBIACIATH IIEPHO/BI MTOBIIIEHHOTO
cogepkannsi CA, onpenensiTh U MPOrHO3UPOBATh JA0JITOBPEMEHHbIE TPEH bl N3MEHEHUH XapakTepucTuk CA.

The optical and microstructure characteristics of stratospheric aerosol (SA) influence considerably the radiation,
dynamical, and chemical processes in the Earth’s atmosphere. The SA effects are most apparent after explosive vol-
canic eruptions, when sulfur-containing products are emitted directly to the stratosphere and participate in a series of
photochemical reactions to form sulfuric acid aerosol, exceeding the background aerosol by several orders of magni-
tude in mass. The stratospheric changes should be analyzed by determining and identifying the periods of elevated
SA content, and by evaluating and predicting the long-term trends of SA characteristics.

UCCJEJJOBAHUE JOJITOBPEMEHHBIX U3MEHEHUI XAPAKTEPUCTHUK JIETHETO
BOCTOYHO-A3UATCKOI'O MYCCOHA 110 JAHHBIM ERA-40 1 NCEP/NCAR REANALYSIS

10.10. Mapuenxo, *B.A. Mopaeuuos, 20.C. Kouerkora, *TL.H. AuToxun
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1I/IHCTI/ITyT cuctem sHepretuku uM. JI.A. MenentoeBa CO PAH, Upkytck, Poccust
ZI/IHCTI/ITyT connevyno-3eMHo# pusuku CO PAH, UpkyTtck, Poccus

*UnctuTyT onTHkE aTMoceps 1 okeana uM. B.E. 3yesa CO PAH, Tomck, Poccust
olgayumarchenko @ gmail.com, v_mordv @iszf.irk.ru, apn @iao.ru

RESEARCH INTO LONG-TIME VARIATIONS OF THE EAST ASIAN SUMMER MONSOON
CHARACTERISTICS FROM ERA-40 AND NCEP/NCAR REANALYSIS DATA

!0.Yu. Marchenko, >V.I. Mordvinov, >0.S. Kochetkova, *P.N. Antokhin

'L.A. Melentyev Energy Systems Institute SB RAS, Irkutsk, Russia
ZInstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
*Institute of Atmospheric Optics SB RAS, Tomsk, Russia

OnHOM M3 KIIFOUEBBIX OCOOCHHOCTEH JieTHero Myccona Bocrounoii Asuun (MBA) siBisieTcst TpaHuIla pacipocTpa-
HCHUS BJIarU BrITyOb A3MATCKOTO KOHTHHEHTA, TECHO CBS3aHHAs ¢ MHTCHCUBHOCTHIO niepeHoca MBA. B pabore ucciie-
JlyeTcsl TMHAMHKa 3TOH OCOOEHHOCTH Ha OCHOBAHMHM JIAHHBIX JBYX HauOoJiee IPOIODKUTEIBHBIX apXUBOB aTMOChep-
HbIx peaHanu3oB ECMWF 40 Year Reanalysis (ERA-40 1958-2002) u NCEP/NCAR Reanalysis I (¢ 1948 no na-
crosiee Bpemst). [Tockonsky MBA pacnpocTpansieTcss IpeMMYIIECTBEHHO BIOJIb BOCTOYHON IpaHMIbl A3uu (mapai-
JIETTbHO MEepuanaHaM), B Ka4eCTBE XapaKTEPUCTUK €ro NepeHoca HCIOIb30BAINCH MPOCTPAHCTBEHHO-BPEMEHHBIC
Cpe3bl MEPUINOHAIEHOW KOMIIOHEHTHI ITOJISi CKOPOCTH, Ha OCHOBAaHUH KOTOPBIX UCCIIEAOBAIACH THHAMHKA CEBEPHOM
¥ 3allaIHOW TpaHUIl pactpocTpanerns MBA, a Takxe ero MHTEHCUBHOCTh. PacdeTsl ObUIH BHITIOHEHBI JJIS CepeIn-
HBI JIETHETO CE30Ha (HMIOJb) — MEePHO/ia MaKCHMAIIEHOTO Pa3BUTHS UCCIEIyeMbIX mpolieccoB. [lokasano, 4To rpaHu-
na pacrpoctpanennss MBA moaBep)keHa CyIIeCTBEHHBIM MEXTOJOBBIM M KBa3HICKaJHBIM H3MEHEHUsIM. Pacmpo-
CTpaHEHHE MYCCOHA BIIIyOb KOHTHHEHTA TECHO CBS3aHO C MHTEHCHBHOCTHIO IEepeHOCa. VIHTEHCUBHOCTH IepeHoca
BJIATH MMOCTEIICHHO 0CJIA0EBaET OT 00JaCTH MAKCUMYyMa K TPaHHIIaM.

XapakTepUCTHKH MYyCCOHA HCIBITHIBAIOT COTJIACOBaHHBIE JI0JTOBpEeMEHHbIe M3MeHeHus. CylecTBeHHOE 0clal-
neHue uHTeHcuBHOCTH MBA ¢ cepennnbl 70-X IT. CONPOBOXKIAETCS TPEHAOBBIMU N3MEHEHUSAMH B MOJIOKEHHUH I'pa-
HUII PaclpoCTpaHEeHUs] MyCCOHA: 00J1acTh paclpoCTpaHEeHUsI MyCCOHA CMEIIaeTcsl K I0ro-BOCTOKy. B nenom nanxbie
JBYX PEaHAIM30B ITOKA3bIBAIOT HEIUIOXOE COTJIACHE 3a NCKIIIOYEHHEM IIPOMEKYTKa BpeMeHH 10 Hadana 70-X IT.

The boundary of moisture expansion deep into the Asian continent closely related to the East Asian summer
monsoon (EASM) intensity is one of the key features of the EASM. We investigate this feature dynamics, using the
ECMWEF 40 Year Reanalysis (ERA-40 1958-2002) u NCEP/NCAR Reanalysis I (1948-present) data. Since EASM
extends mainly along the eastern border of Asia (along meridians) the space-time profiles of the meridional compo-
nent of the velocity field are used as characteristic of its extension. These profiles allowed us to investigate the dy-
namics of the northern and western borders of the EASM extension and its intensity. Calculations were performed
for the July (period of maximum development of the EASM). We revealed that border of the EASM extension has
strong inter-annual and quasi-decadal changes. The EAM expansion deep into the Asian continent is closely related
to the intensity of meridional velocity. The intensity of moisture transport gradually decreases from the maximum
EASM to the its borders.

Characteristics of the EASM have agreed long-term changes. A significant decrease in the intensity EAM from
the mid 70-th years is accompanied by trend changes in the position of EASM boundaries: area of the EASM exten-
sion moves southeast. In general, the ERA-40 and NCEP/NCAR Reanalysis I data were well matched to each other
except for an interval of time before the start of the 70's.

HCCIIEJOBAHHME CIIEKTPA OBPATHOI'O PACCEAHUA UHTEHCUBHOI'O
OEMTOCEKYHIHOI'O U3JTYYEHUA BOJAHBIM ASPO30JIEM

A.A. Myp3aneB, F0.A. MaabkoB, A.H. Ctenanos

WucturyT npuxiaguoi ¢usnku PAH, Hikanit Hosropon, Poccust
murzanev @ufp.appl.sci-nnov.ru

INVESTIGATION OF BACKSCATTERED SPECTRA OF INTENSE FEMTOSECOND
LASER RADIATION FROM WATER AEROSOL

A.A. Murzanev, Yu.A. Malkov, A.N. Stepanov
Fedorov Institute of Applied Geophysics RAS, Moscow, Russia

3HAYUTEIBHBIN POTPECC B Pa3BUTHH MOIIHBIX (PeMTOCEKYHIHBIX JIA3EPHBIX CUCTEM 3a MOCJICIHHUE JIBA JCCATH-
JIETHS OTKPBIBACT IITUPOKHE BO3MOXKHOCTH B aTMOC(EPHBIX UcCenoBaHuAX. OIHUM M3 HHTEPECHBIX U MEPCICKTUB-
HBIX HANpaBJICHUIA MCCIICIOBAHUI SBJISCTCS B3aUMOJICHCTBUE HHTEHCUBHOTO (DEMTOCEKYHIHOTO JIa3ePHOI0 U3JTyye-
HUS C BOJHBIM a3p030JIeM B HOHHU3AIIMOHHOM peXHMe. B 3KcreprMeHTax HCIONIb30BANICS THTaH-Ccar(UPOBBIN Jia-
3€pHBIN KOMILICKC C BO3MOXKHOCTBIO T€HEPALMU UMITYJIECOB JUIHTENBHOCTRIO 70 e ¢ aneprueit no 10 m/[x Ha mm-
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He BOJHBI 795 HM, "acToTa ciegoBaHust uMiryiscoB 10 ['m. MccegoBanocs B3anMOAEHCTBIE Ta3€PHOTO H3ITyUSHHS
CO CTPYyeH BOAHOTO a3p030Jisi, IPUYEeM IMHUKOBAas HHTCHCUBHOCTH JIOCTHTANa § TBt/em. [Ipu momomu cnekrpomerpa
(Solar S-150) uamepsuics CEKTP U3IIyUEHUs, pacCessHHOro Hazaj moj yrioMm 20° k HanpasieHuto maaeHus. [lomy-
YCHHBIC CTIICKTPBI, B OTJIMYHME OT CIEKTPa MAAONIET0 H3TyYCHHUS, XaPAKTEPU3YIOTCS HATMYHEM «KOPOTKOBOJIHOBOTO
wieya». Ero mosiBiieHre 00YCIOBICHO B3aUMOJICHCTBHEM MAMAIOIIET0 U3IYUYCHHUS C TUIA3MEHHBIME OYaraMH B Kall-
JISIX a3PO30JISL.

Latest progress in generation of intense femtosecond laser pulses leads to the new ways of atmospherics studies.
Interaction of intense femtosecond laser radiation with atmospheric aerosol under condition of water microdroplets
ionization is one of the interesting problems in this direction. In our experiments we use Ti:Sapphire laser system
with pulse energy up to 10 mJ and 70-fs FWHM duration at 795 nm central wavelength with 10 Hz repetition rate.
We have studied interaction of the laser radiation with aerosol jet. Peak intensity at the position of aerosol jet
reached 8 TW/cm? for maximum pulse energy. Backscattered spectra (20 degrees from the backward direction) were
measured by a spectrometer (Solar S-150). The characteristic feature of the spectra obtained is the appearance of
short wavelength “shoulder”. This effect is due to plasma formation inside the water droplets.

MPEIM3UOHHBIN MOJYJISITOP YACTOTHI U3JTYUEHUS
OIITUKO-AKYCTHYECKOI'O CIIEKTPOMETPA

K.IO. Ocunog, B.A. KanutaHnon

UucturyT ontuku armocepst uMm. B.E. 3yesa CO PAH, Tomck, Poccust
osipov@iao.ru

LASER RADIATION PRECISION CHOPPER FOR OPTOACOUSTIC SPECTROMETER

K.Yu. Osipov, V.A. Kapitanov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote npemnokeHa cxema U MpOBOAMTCS pa3paboTKa MPEHU3NOHHOTO 3€PKAJIBHOTO MOAYJISITOPA YaCTOTHI JIa-
3€pHOr0 M3JIyYEHUs ISl ONTHKO-aKyCTHYECKOTO CIEKTPOMETpa C IHOAHBIM JIa3epoM. B ONTHKO-aKyCTHYECKHX
CIEKTPOMETPaX MCIOIB3YETCSI MOLYIISITOP YacTOTHI JIA3EPHOTO N3Ty4EHHS, KOTOPBIH MMEET PSAJ HEIOCTaTKOB, TAKUX
KaK CJIOXHOCTb IEPECTPONKH M HECTaOMIBHOCTh YacTOTHI MOAYJSIHMU. V3MEHeHHe 4acTOThl MOAYJIIIMM Ha He-
CKOJIBKO T'€pII SIBJISIETCS] KPUTHYHBIM TIPH NMPELU3HOHHOM M3MEPEHHH, IOCKOJIBbKY HECTaOMIBHOCTh YaCTOTHI MPUBO-
JUT K TIOSIBJICHUIO JIOTIOJHUTEIBHOIO UCTOYHHUKA ITyMOB. [lIsl peanusanuy npeasaraeMoro 1mojaxo/1a NpoBeeH Bbl-
60p onTUMAaNBFHON YacCTOTHI MMITYJIBCHOTO BO3ICHCTBHUS W KOHCTPYKIIMHM ONTHKO-aKyCTHYECKOH KOJIBIIEBOU pe3o-
HAHCHOM sueiku. Vcnonp3ys 3epKalbHBIA CEKTOPHBIN TUCK BMecTO 00BI9HOTO U 100 % MOBOpPOTHOE 3€pPKAJIO, MOXK-
HO OCBETUTh 00€ SYEHKH OnTHKO-aKycTuueckoro aerekropa (OAJI) mocpencTBoM MOayIMPOBAHHOTO W3ITy4YEHHS,
CTPOTO MPOTHBOIIOJIOXHOTO 10 (ase, U MOITYyYHUTh JOTOJIHUTEILHOE yIBOCHUE CUTHAIA HA PE30HAHCHOM YacToTe, 4To
o3HavaeT yaBocHue yyBcTBUTENbHOCTH OAJl. PaspabaThiBaeMblil MOIYJIATOP M CHCTEMa CTAOMITU3AIMN YaCTOThI Bpa-
IIEHHMS TTOAJIEP’KUBAIOT IOJATOBPEMEHHYIO CTaOMIBHOCTE YacTOTHl MMITYJILCHON Moxyiisiumu Ha yposHe 0.012 %, uto
MO3BOJISIET O0JIee YeM Ha IOPSI0K YBEIHMYUTh OTHOIEeHNe curHan/mym OA/L

The article introduces the scheme of precision mirrored chopper of laser radiation for Optoacoustic spectrometer
with diode laser; its development is carried out. The Optoacoustic spectrometers contain frequency modulator of
laser radiation which has a number of disadvantages, such as tuning complexity and chopping frequency instability.
The change of chopping frequency by several Hertz is critical at precision measurement as frequency instability
results in occurrence of additional noise source. In order to implement the proposed approach the optimal frequency
of laser pulsing impact and construction of optical resonant ring cell have been selected. The use of a mirror sector
disk instead of the ordinary one and 100 % rotating mirror allows us to lighten both cells of optoacoustic detector by
opposite in phase modulated radiation and obtain additional signal doubling on resonance frequency. It means the
doubling of optoacoustic detector sensitivity. The developed chopper and its stabilization system of rotation fre-
quency support a long-term stability of modulation frequency within the limits of 0.012 % that allows the increase
of signal-to-noise ratio of optoacoustic detector in more than 10 times.

CYTOUYHAS JTUHAMUKA BEPTUKAJIBHOI'O PACHIPEAEJEHUS TAPHUKOBBIX 'A30B
B IIOT'PAHUYHOM CJIOE ATMOC®EPBI

IL.H. Autoxusn, B.I'. ApmiunoBa, M.1O. Apuiunos, b.Jl. beaan, C.b. beaan, I.K. laBbinoB, A.B. Ko3nos,
0.A. Kpacuos, O.B. IIpaciaosa, T.M. Paccka3uukoBa, /I.E. CaBkun, I'.H. Toimaues, A.B. ®odonos

WncruryT ontuku armocdeps! uMm. B.E. 3yeBa CO PAH, Tomck, Poccust
pov@iao.ru

DAILY BEHAVIOR THE VERTICAL DISTRIBUTION OF GREENHOUSE GASES
IN THE ATMOSPHERIC BOUNDARY LAYER
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P.N. Antokhin, V.G. Arshinova, L.Yu. Arshinov, B.D. Belan, S.B. Belan, D.K. Davydov, A.V. Kozlov,
0.A. Krasnov, O.V. Praslova, T.M. Rasskazchikova, D.E. Savkin, G.N. Tolmachev, A.V. Fofonov

V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote nmpuBeneHbI pe3yJIbTaThl CYTOYHOIO CaMOJIETHOTO 30HIUPOBAaHMS aTMOC(EPHI, BBITOJIHEHHOTO Ha Ca-
mosiere AH-2 B ¢oHoBOoM paiione Tomckoil obaacTu, HaJl U3MEPUTENILHON MadTOW, BXOISIEH B COCTAaB IPOEKTa
«banins». [TocTpoeHs! BepTHKAIbHBIE MPOQUIN pacipeaeieH s KOHIIGHTPAIMU YITIEKHCIOro ra3a u o30Ha. B psne
9KCIEPUMEHTANIBHBIX JAHHBIX OBUIO BBISBJIECHO SIBHOE (POTOXMMHUUECKOe 00pa3oBaHUE 030HA B IOTPAaHHUYHOM CIIOE.
B norpannyHoM citoe arMocdepsl HadI0AaeTCsl 3aMETHBIM CyTOYHBIA X0/ KOHIIEHTPalui 030Ha, KOTOPBIH orpese-
JIsieTcs ero 00pa3oBaHUEM B IIEPHO]T AKTUBHOM (DOTOXMMHUYECKOM reHepaIyy.

The paper presents the results of the daily sounding of the atmosphere made aircraft in the background area of
the Tomsk region, above the measuring mast which is part of the “Tower”, on the AN-2 aircraft. The vertical pro-
files of division ozone and carbon dioxide is pottered. A experimental findings revealed distinct photochemical
ozone in the boundary layer. In the atmospheric boundary layer there is a marked diurnal variation of ozone, which
is determined by the formation of a period of active photochemical generation.

BJIMAHUE KBA3UJIBYXJIETHEI'O KOJIEBAHUSA U COJIHEEIHOI?‘I AKTUBHOCTH
HA MEXTOAO0BYIO UBSMEHYUBOCTD JAT BECEHHEHN IIEPECTPOUKHA
CTPATOC®EPHOU IUPKYJISIIUN

E.B. Pakymuna, A.JO. Kanyxuna

Poccuiickuii rocynapcTBEHHBIH rupoMeTeopoorndeckuii yausepcurer, Cankr-IlerepOypr, Poccust
zhenya_rakushina@mail.ru

INFLUENCE OF THE QUASI-BIENNIAL OSCILLATION AND SOLAR ACTIVITY ON INTERANNUAL
VARIABILITY
OF THE SPRING-TIME TRANSITION OF STRATOSPHERE CIRCULATION

E.V. Rakushina, A.Yu. Kanukhina
Russian State Hydrometeorological University, Saint-Petersburg, Russia

Becennsist mepecTpoiika cTpaTochepHON UPKYJIAIMH, WIH Pa3pylicHHE IMOJSIPHOTO BHXPS, — 3TO W3MCHCHUE
HaIIpaBJIeHUs] 30HAJIBHOTO ITOTOKAa C BOCTOYHOTO Ha 3arajHoe, KoTopoe Habmronaercst Ha yposHe 10 rlla B nepBoit
MIOJIOBUHE ampenst. OTO ABIEHUE MPOUCXOTUT 3a CUYET CE30HHOTO M3MEHEHUs 3eHUTHOro yria CojiHna, HO Takke
3aBHCHUT OT BO3JIEHCTBHS IUIAHETAPHBIX BOJIH HA CPETHHIA MOTOK. B maHHOI paboTe McciaenoBaHo BIMSHAE CONHEU-
HOW aKTUBHOCTH Ha M3MEHUYMBOCTH CPOKOB BECEHHEW MepecTporku cTpaTochepHoi mupkysuuu. s oOHapyxe-
HUS BIMSHUS TaHHBIE O CPOKAaX M COJIHEYHOW aKTUBHOCTH OBUIM CTPYIMITUPOBAHBI COTIACHO (pa3aM KBa3HIBYXJIET-
HUX KojeOaHuid. B pesynpraTe Oblia BRISIBICHA 3aBUCHMOCTD JIaT BECEHHEH MepecTpoiiKu cTpaTocepHOi IUpKyIIs-
LMK OT COJIHEYHOW aKTUBHOCTH, IIPUYEM IIPH PA3JEICHUN NEPECTPOUKH 110 CPOKAM HA PAHHIOI M IO3[HIOK0 HaU-
OopIee BO3ACHCTBIE COTHEYHOTO CHT'Haja OOHApy)KEHO IpHU MO3gHEH mepectpoiike. Takxke OBLIO MOKa3aHO, YTO
IIPY BBICOKOW COJIHEYHOM aKTMBHOCTHU CBSI3b MEX]y JaTaMU BECEHHEH NEPECTPOMKU U COJIHEYHOH aKTUBHOCTHIO
CUJIbHEE, YEM IIPU HU3KOMU.

The springtime transition of the zonal mean flow in the strantosphere or springtime polar vortex breakup is the
change in the direction of zonal flow from the eastward to westward, which is observed at the 10 hPa level in the
first half of April. This phenomenon occurs due to seasonal changes of the solar zenith angle, however, it also de-
pends on planetary waves impact on the mean flow. In this paper the influence of solar activity on variability of
springtime transition dates of stratospheric circulation is investigated. To detect the influence, the springtime transi-
tion and solar activity datasets were grouped according to the phases of the Quasi-Biennial Oscillation (QBO). It
was obtained that there is a dependence of spring transition dates on solar activity. And in case of dividing data on
early and later spring transition the more influence of solar signal is revealed at late spring transition. It was also
shown that under high solar activity conditions, the relation between spring transition dates and solar activity is
stronger, than at low one.

HCCJIEJOBAHUE JOJITOBPEMEHHbBIX TAPAMETPOB BHE3AIIHBIX CTPATOC®EPHbIX
HOTEIIVIEHUU B CEBEPHOM NOJIYIIAPHUU 3A ITEPUO/L 1975-2013 rr.

ML.A. Pyanesa, O.C. KouyerkoBa, B.U. MopaBuHOB

Uucrutyt conneuno-3emuoit pusznuku CO PAH, Upkytck, Poccus
rudneva@mail.iszf.irk.ru

INVESTIGATION OF LONG-TERM PARAMETERS OF SUDDEN STRATOSPHERIC WARMING
IN THE NORTHERN HEMISPHERE FOR THE PERIOD 1975 TO 2013
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ML.A. Rudneva, O.S. Kochetkova, V.I. Mordvinov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B psine paGoT npuBOIATCS CBUAETENIHCTBA BIMSAHUS AMHAMHYECKHX IPOIECCOB B cTpaTocdepe Ha OOy Iup-
KyJISLuio atMocepsl B Tporocdepe. B ¢Bs3u ¢ 3TUM HccnenoBanus TponochepHo-cTpaTochepHbIX B3aUMOIEHCT-
BUi1 IPUOOPETAIOT HE TOJILKO TEOPETHYECKUI HHTEPEC, HO U MPAKTUYECKYI0 3HaUuUMOCTh. OCHOBHOI 0COOEHHOCTBIO
JMHAMHUKH 3UMHEH cTparocdeps! SBISIOTCS BHe3anHble crparocdephbie notemieHus (BCID). B 3aBucumoctn or
MHTEHCHUBHOCTH, MPOAODKUTEIHHOCTH U BpeMeHH Bo3HMKHOBeHHs BCII MoryT okaspiBaTh pa3iMyHOE BIHMSHHE Ha
TporocdepHsie rmpouecchl. boibioi nHTepec NPencTaBIIIOT U3MEHEHHUS 9THX XapaKTEPUCTHK Ha JUTUTENIBHBIX HHTEpP-
BaJIax BPEMEHH, COIIOCTAaBUMBIX C MacIiTabaMy BPEMEHH M3MEHEHHs] OCHOBHBIX KIIMMATHUECKHX XapaKTepHCTHK. B pa-
6ote paccMoTpeHs! cTparochepHsle noterwieHnst B CeBepHOM mosymmapuu 3a repuof ¢ 1975 mo 2013 r. OnpeneneHs
OCHOBHBIE XapPaKTEPUCTHKU Ka)KAOTO MOTEIJICHUsS] — MAaKCHUMAIIbHBIE 3HAYEHHSI TEMIIEPATyphl U T€ONOTEHIUANa, IIPOo-
JOJDKUTENBHOCTB, JIOKAIM3aLHs (CEKTOp MOJIyHIapus, B KOTOPOM Pa3BHBAJIOCH HoTeruieHne). Ocoboe BHUMaHHE yIie-
JISUIOCH HAYAIIBHOM CTaJIUM Pa3BUTHS TOTEIUICHUM, TECHO CBSI3aHHON C MEXaHU3MOM HAaKa4K{ BO3MYLICHUI.

A number of papers providing evidence of the dynamic processes influence in the stratosphere on the general
circulation of the atmosphere in the troposphere. Investigation troposphere-stratosphere interactions acquire not only
of theoretical interest, but also practical significance in this connection. The main features of the dynamics of the
winter stratosphere are sudden stratospheric warming (SSW). Depending on the intensity, duration and occurrence
time SSW can have different effects on tropospheric processes. Of great interest are changes in these characteristics
over long periods of time comparable to the time scale of changes in the main climatic characteristics. The paper
discusses the stratospheric warming in the Northern Hemisphere for the period from 1975 to 2013. Basic character-
istics of each of warming have been identified - the maximum temperature and geopotential, duration, location (sec-
tor hemisphere, which develops warming). Special attention was paid to the initial stage of the warming that is
closely related to the mechanism of pumping disturbances.

HEJIMHEVMHOE HACBIIIEHUE IIJIAHETAPHBIX BOJIH B 3SUMHEM CTPATOC®EPE
E.H. CaBenkoBa, A.WU. Iloropenbuen

Poccwuiickuii rocymapcTBeHHBIH rupoMeTeopoioruueckuii yausepcurer, Cankt-IlerepOypr, Poccust
savenkova.en@mail.ru

THE NONLINEAR SATURATION OF PLANETARY WAVES IN THE WINTER STRATOSPHERE
E.N. Savenkova, A.L. Pogoreltsev
Russian State Hydrometeorological University, Saint-Petersburg, Russia

Ananmus ganaeix UK Met Office peananu3sa mokasain, 94To B TeU€HHE 3MMHUX MECAIIEB B OopeanbHOM cTpaTocde-
pe CYIIECTBYET CHIIbHAsI BHYTPUCE30HHASI M MEKI0/10Basi N3MEHUYMUBOCTD aMIUIUTYH CTALMOHAPHBIX IIAHETAPHBIX
BoiH (CIIB). B nanHo#t paboTe ¢ MOMOIIBIO YUCIEHHOH MOJIETH OOl IUPKYIIALUHA aTMOC(hephl UCCIEA0BaH OT-
KUK cTparocdeps! Ha ycunenue amminty bl CIIB ¢ 3oHanpHbIM BoHOBBIM unciiom 1 (CIIB1) Ha HuxHElH TpaHu-
1e. [lomyueHHbIe pe3yabTaThl IOKA3bIBAIOT, YTO HEIMHEHHOE B3aUMOAEHCTBIE BOJIHBI CO CPEIHUM 30HAIBHBIM I10-
TOKOM IpuBoMT K HackineHnto CIIB1 B ctparocdepe. YBenmuenne ammury sl CIIB1 B Tponocepe npuBouT K
0CJIa0JICHNIO CPEeTHEr0 30HAILHOT'O MIOTOKA B HIDKHEW cTpaTocdepe Ha CPEAHNX M BEICOKHX LIMPOTaX, YTO YXy/AIlIa-
€T yCJIOBHSI pacIIpOCTPaHEHHs 3TOH BOJHEI B cTpaTocdepy. B pesynbprare ammiuryna CIIB1 B BepxHeli crpaTocde-
pe u Me3ochepe CTAaHOBHUTCS JaXKe MEHBIIIE, YEM B CITydae MaJIbIX aMIUINTY Ha HIDKHEW rpaHune. UncieHHsle sKc-
MIEPUMEHTEHI TTOKa3aJd, YTO YKa3aHHOe HenmHelHoe Hackimenue CIIB1 B cTpatocdepe HacTymaeT paHsIle, T. €. A
MEHBIIIEH aMIUTUTY i€ BOJIHBI B Tporoc(epe, B CiIydae BOCTOUHOH (ha3bl KBa3UABYXJIETHETO KOJICOAHMS.

The analysis of the UK Met Office data shows a strong interannual and intra-seasonal variability of stationary
planetary wave (SPW) amplitudes during winter months in the boreal stratosphere. Using a numerical model of the
general circulation, the stratospheric response to an increase of the amplitude of stationary planetary wave with
zonal wave number 1 (SPW1) at the lower boundary is investigated. The results obtained show that nonlinear wave-
mean flow interaction leads to the saturation of the SPW1 in the stratosphere. Further increase of the SPW1 forcing
in the troposphere leads to a substantial change of the mean flow in the lower stratosphere at middle and high lati-
tudes that restricts the vertical propagation of this wave into the stratosphere. In result the SPW1 amplitude in the
upper stratosphere and mesosphere becomes even smaller in comparison with the case of a weak forcing. Numerical
simulation showed, that the nonlinear saturation appears earlier, i.e., under smaller SPW1 amplitude, during the
easterly QBO conditions.

PE3YJIbTATBI MHOT'OJIETHEI'O MOHUTOPHUHI' A IPU3EMHOM KOHIEHTPAIIMHA O30HA
B PAMOHE TOMCKA

M.IO. ApuiunoB, B. 1. Beaan, /I.K. 1aBsinoB, [LE. CaBkun, T.K. CkasaneBa,
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I'.H. Tosimaues, A.B. ®odonos

WucturyT ontuku armocgeps! uMm. B.E. 3yesa CO PAH, Tomck, Poccnst
densavkin88 @rambler.ru

THE RESULTS OF LONG-TERM MONITORING OF SURFACE OZONE CONCENTRATION
IN THE THE TOMSK CITY

M.Yu. Arshinov, B.D. Belan, D.K. Davydov, A.V. Fofonov, D.E. Savkin, T.K. Sklyadneva, G.N. Tolmachev
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote npuBoasATCS pe3yapTaThl MOHUTOPHHTA 030HA B IMPHU3EMHOM CJIO€ BO3Iyxa B parione Tomcka. O600-
LICHBI JAHHBIC 10O CyTO‘-IHOMy, FO[[OBOMy nu MHOFOJIGTHGMy XOHy HpH3eMHOI>1 KOHIJ,eHTpaL[I/II/l 030Ha. HOKa?:aHO, 4yTO B
PETHOHE PETYIIAPHO MPEBBIMIAIOTCS TUTMEHNYECKHE HOPMBI KaK [JI CPEIHECYTOYHBIX, TaK M MAaKCUMAJIbHBIX pa3o-
BbIX HpeﬂeﬂbHO IlOHyCTl/IM])lX KOHHCHTpaL[Hﬁ.

Ha ocHoBe 3-1eTHUX HaOJIOJCHUHA B MPU3EMHOM CJIO€ BO3ayXa TOMCKOM 00JacTH pacCMOTpPEHBI OCOOCHHOCTH
TOZIOBOTO M CYTOYHOTO X0J1a pu3eMHoN KoHIeHTparun o30Ha (ITKO) Ha yeTsIpex mocrax, HaXOAAIIMXCS Ha HeOOIb-
IOM yIAJICHHU JPYyT OT Apyra (no 60 kM) ¥ B YCIIOBHSAX Pa3HOTO YPOBHS aHTPOIIOTCHHOTO 3arpsi3HCHUST aTMOC(ephI
(ropon, mpuropo, GOHOBHIN, JTeCHOH palioHBI). BEIBICHB Me3oMacITaOHBIe 0COOEHHOCTH B TUHAMUKE KOHIICHTpA-
LIMH O30HA.

Pa6ora BrmonHeHa npu noanepxkke Ilporpammer [Ipesumuyma PAH Ne 4, TIporpammer OH3 PAH Ne 5, mex-
JUCIUTUTMHAPHBIX MHTErpaltuoHHbIX TpoekToB CO PAH Ne 35, 70 u 131, rpantoB PODU Ne 11-05-00470, 11-05-
00516, 11-05-93116 u 11-05-93118, rockorTpakroB MunoOpHayku Ne 11.519.11.5009, 11.518.11.7045 u cormamre-
aust Ne 8325.

This paper presents the monitoring results of ozone in the lower atmosphere near the city Tomsk. Also conclude
data of the daily, year and multi-year motion of ozone concentrations in ground-level. It is shows that, in the region
regularly exceed health standards, both for the daily mean and maximum single exposure limits.

Also, based on 3-year observations in the lower atmosphere at the Tomsk region, considered the annual and di-
urnal motion of the surface ozone concentration (FEC) from 4 posts, in a short distance from each other (less then
60 km) with different levels of anthropogenic pollution (city, suburb, background, forest areas). Revealed mesoscale
features in its dynamics.

The work was supported by the Presidium of the Russian Academy of Sciences as part of its program N 4, Pro-
gram of the Department of Earth Sciences N 5, Interdisciplinary Integration Projects SB RAS N 35, 70, and 131,
RFBR grants N 11-05-00470, 11-05-00516, 11-05-93116, and 11-05-93118, Contracts of the Ministry of Education
and Science N 11.519.11.5009, 11.518.11.7045, and agreement N 8325.

METEOPOJIOTHYECKOE OBCJOYXKXUBAHUE TEIIJIOOHEPTETUKH TOMCKA
10.H. CaxapoBa

Hauunonanbuelit uccnenoBarensckuii ToMckuil rocyrapcTBeHHbli yHuBepceuret, Tomck, Poccust
saxar_18@mail.ru

METEOROLOGICAL SERVICE OF THERMAL POWER ENGINEERING OF TOMSK
Y.N. Sakharova
National Research Tomsk State University, Tomsk, Russia

Takue sHepreTHYeCKHe CUCTEMBI, KaK 3JIeKTpHYECcKas U TEIUIOBast, He(Te- U Ta30CHA0KEHHEe, yroJbHas U CHCTe-
Ma su[epﬂoi& OHEPICTUKU, COCTABJIAIOT TOHHHBHO-3HepFeTH'{eCKI/Iﬁ koMiIuiekc. OmacHBIMU SIBICHHUSAMU noroabl aJist
TEIUIOIHEPTETUKH SBIISIOTCS: TPpo3a JTF000H aKTUBHOCTH, CKOPOCTH BeTpa 15 M/c u Goree, TOHIKEHIE TeMIIepaTyphl
Bo31yxa 110 —25 °C, pe3kue u3MeHeHus Temneparypsl Bo3ayxa (10 °C B cyTku u Ooliee), IpOJA0IKUTENBHbIE MOPO-
361 (—30 °C u HIDKe) U npopoinkuTenbHas xkapa (30 °C u BbIIIe), METENH, TOJI0Je II000H HHTCHCUBHOCTH, TIy00-
KO€ IIPOMEP3aHHE MOYBBI.

B pabote paccMOTpEeHBI METEOPOJIOTHIECKOE 00CITYKUBaHHE TEIIOOHEPreTUKH TOMCKa U BIMSHUE ONACHBIX Me-
TEOPOJIOTHYECKUX SBJICHHI Ha Hee. JlaHa Taroke XapaKTepuCTHKa HEKOTOPBIX OMACHBIX SBJICHHH.

Energy determines the energy systems such as electrical and thermal energy, oil and gas, coal and nuclear energy
system. Hazardous weather phenomena for power systems are: any storm activity, the wind speed of 15 m/s or
more, lowering the temperature to —25 °C, rapid changes in air temperature (10 °C per day or more), prolonged cold
(30 °C and below) and prolonged fever (30 °C and above), blizzards, ice any intensity, deep freezing of the soil.

In this paper we considered meteorological services and the impact of the dangerous meteorological phenomena
on the thermal power engineering of Tomsk. Characteristics of some hazards are also presented.

76



FLHI®O®D-2013. Cexyus D. Quszuxa ammocgepbl

MPOSBJIEHUE TEXHOI'EHHOM AKTUBHOCTH
B BAPUAIIUAX ITAPAMETPOB OKPYKAIOIIEUN CPE/IbI

A.B. Couna, E.M. 3anumonckuii, A.B. [1aznyxos, 10.M. SImnoJbckuii

Pagnoactponomuueckuii nactuTyT HAH Yipaunsl, XapekoB, YkpanHa
aditu @rian.kharkov.ua

ANTHROPOGENIC ACTIVITY MANIFESTATION IN VARIATIONS
OF ENVIRONMENT PARAMETERS

A.V. Soina, E.M. Zanimonsky, A.V. Paznukhov, Yu.M. Yampolsky
Institute of Radio Astronomy of NAS of Ukraine, Kharkiv, Ukraine

B cBs3u ¢ Bo3pacTaronM BO3AEHCTBHEM LUBHIIM3ALUKN Ha 3€MIIO BCE OOJBLIYIO AKTYaIbHOCTh MPUOOPETAIOT
mpobJeMbl MpUPOAOOXpaHHOro xapakrepa. Ha pybOexe XXI crometns ObIO OOHapyXE€HO, YTO BPEMEHHOE
MOBEICHHE MHOTUX XapaKTEPUCTHK OKPY’KAaroOLIEH CPeabl MOJBEPKEHO HENeNbHOMY LHMKIY. Takoe siBieHHE ObLIO
3apEerMCTPUPOBAHO B PAa3JIMUHBIX PETHOHAX 3€MHOT'O I11apa, YTO MO3BOJIMIIO TOBOPHUTH O €ro rodalbHOM XapakTepe.
[TpoBoasiTcst 0030p, aHAIK3 U CUCTEMATU3ALNS ITPOSBICHHS HEETIbHBIX LIUKJIOB MOBEACHHS Pa3IMYHbIX 1apaMeTPOB
OKpy>Xaroliel cpeapl. B J0NoNHeHne K 9THM HCCIIEA0BaHUsIM aBTOPAaMH ObUI OCYIIECTBJICH OPUIMHAJIBHBIA TOUCK
CEeMUIHEBHBIX BapHalliii HHTEHCUBHOCTH MHUPOBOM I'PO30BOI aKTMBHOCTH. BBUIN MCIONB30BaHbl JaHHbIE PeryJisip-
HbIX HaOmonennit CHY-nrymoB B ritobansHOM pe3onarope 3emisi—roHocdepa 3a 2007-2012 rr., moiydeHHbIe Ha
YKpanHCKOI aHTapKTUYECKOHM CTaHIMU «AKajgeMHK BepHalckuii» M Ha HU3KOYACTOTHOH oOcepBaropuu Pammoac-
TpoHOMHUYeckoro mHCTUTYTa HAH YKpawmHbl B OKpecTHOCTH XapbKoBa. B pesymprare CTaTUCTHYECKOH M CIIEK-
TpalbHON 00pabOTKM MacCHBa JaHHBIX ObLTH OOHApYKEHBI HelenbHbIC Bapuanuu MomrHocT CHY-mrymoB, KoTo-
pbIe MOXKHO TPAKTOBATh KaK IOCIEICTBHS TEXHOTCHHOH JIESITEIBHOCTH.

Due to increasing civilization impact on Earth, the nature-conservative measures have become more urgent. At
the turn of XXI century, the time behaviors of many environment characteristics were found to undergo the week
cycle. This phenomenon has been observed in various regions of the world that allowed us to consider it as a global-
type phenomenon. We present the review, analysis and systematization of week cycle manifestations in behaviors of
various environment parameters. In addition to these studies, the authors carried out the special search for seven-day
variations in the intensity of the world thunderstorm activity. We used the data from regular observations of ELF
noise in the global Earth—ionosphere resonator for 2007-2012. The data were obtained from the Ukrainian Antarctic
station “Academician Vernadsky” and from the low frequency observatory of the Institute of Radio Astronomy of
NAS of Ukraine. After the statistical and spectral data processing, VLF noise weekly variations were found, which
can be interpreted as anthropogenic activity effects.

BCILIECKHA HEMTPOHOB HA YPOBHE MOPSI BO BPEMSI MOJTHUEBBIX PA3PSIIOB
A.A. Toponos, B.H. Ko3nos, B.A. Myaiasapos, C.A. Ctapoayoues

HucerutyT KocMom3ndeckux nccienosanuii u aspornomun uM. 10.T. Illagepa CO PAH, Skyrck, Poccus
toropov @ikfia.ysn.ru

NEUTRON BURSTS ASSOCIATED WITH ATMOSPHERIC LIGTNING DISCHARGE AT SEA LEVEL

A.A. Toropov, V.I. Kozlov, V.A. Mullayarov, S.A. Starodubtsev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

PaccMOTpeHBI 3KCIIEpHUMEHTANIBHBIE PE3yNIbTaThl PETUCTPAIlMH HEUTPOHHONW KOMIIOHEHTHI M HANPSKEHHOCTH
3JIEKTPUUECKOTO TOJISt BO BpeMst OymkHUX Tpo3 2009-2012 rr.

3aperucTpupoBaHbl KPaTKOBPEMEHHBIC BCIUIECKH IIOTOKA HEUTPOHOB BO BpeMs OJIMKHHX (5—7 KM) MOJIHUEBBIX
pa3psnoB Ha ypoBHe Mops (105 m). Berutecku HaOmoqanuch BO BpeMsi 3HAYUTESIBHOTO MOBBIMICHUS TOJIS 10 —
16 kB/M, xoTOpoe CkadykoM MeHSIOCh 10 +18 kB/M B MOMEHT MOJTHUEBOro pa3psiaa. YBEIUUYEHHUE MOTOKA HEM-
TpoHOB gocturaeT 20 % ¥ BBIIIE OT CPEITHETO YPOBHS JUIS JAHHBIX MUHYTHOT'O Pa3pEIICHHUS.

OO0CyKIarTCs BO3MOXKHOCTh T'€HEpallMd HEWTPOHOB B TOUYKE yaapa (MIPU3EMHOW YacTH KaHAla) MOJHUH U
BO3MOXKHBIE (DaKTOPBI, BIHSIOIIUE HA PETUCTPAIIUI0 HEUTPOHOB OT MOJIHUU B TOYKE JCTCKTUPOBAHUS.

We have considered the experimental results of observation of the neutron component at sea level (105 m) and
the electric field during the nearest thunderstorms in 2009-2012.

The short neutron flux bursts were registered during the short-distance (5—7 km) lightning discharges. The bursts
were observed during a significant change in the electric field (down to —16 kV/m and more), which abruptly
changed up to +18 kV/m at the time of lightning discharges. The increase in the neutron flux reached 20 % of the
average level for the data of one minute resolution.

We discuss the possibility of generation of neutrons in the lower part (the point of impact into the ground) light-
ning discharge.

77



FBLHI®O®D-2013. Cexyus D. Quszuxa ammocgepbl

MOBEJEHUE ATMOC®EPHOM PAJJMOAKTUBHOCTHU U ATMOC®EPHO-3JIEKTPHUECKHUX
N METEOPOJIOT'MYECKUX ITAPAMETPOB BO BPEMS 3ATAKHBIX JIECHBIX ITOKAPOB

'M.C. YepenHes, 'A.B. Byxkouaos, N.N. Hnnosuros, ’M.B. Kabanos, ILM. Haropckmui,

10.A. Ixaranos, °C.B. CmupHoB, 'B.C. SIkoBaesa

1HauH0HanLHLII‘?{ uccienoBarenbckuii TOMCKUi rocynapcTBeHHbl yHUBepeuTeT, Tomck, Poccust
vsyakovleva@tpu.ru
*MHCTHTYT MOHHTOPHHTA KITHMATHIECKHX I dKoorimdeckux cucrem CO PAH, Tomck, Pocers
*Uncruryt ok armochepst CO PAH, Tomck, Poccns

BEHAVIOUR OF ATMOSPHERIC RADIOACTIVITY AND ATMOSPHERIC-ELECTRIC
AND METEOROLOGICAL PARAMETERS DURING LONG WILD FOREST FIRES

'MLS. Cherepneyv, 'A.V. Vukolov, *LI. Ippolitov, 2M.V. Kabanov, >P.M. Nagorskiy, *Y.A. Phagalov,
2S.V. Smirnov, 'V.S. Yakovleva

'National Research Tomsk State University, Tomsk, Russia
“Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia
*Institute of Atmospheric Optics SB RAS, Tomsk, Russia

IIpousBeneH cpaBHUTENBHBINA aHAIU3 PE3YIbTaTOB MOHUTOPUHIA BapHallUil ypOBHEN HOHU3UPYIOLIEH paanuau
B MPHU3EMHOM aTMOc(epe Ha Pa3IMYHBIX BBICOTAX Ha SKCIIEPUMEHTANIbHOH Iomanke Tomckol obcepBaTopuii pa-
IUOAaKTUBHOCTH MoHm3upyroumx mrydeHnin (TOPUU) ¢ MeTeopomorndecKuMu U aTMOC(EpHO-IIEKTPUISCKIMHU
BEIMYHMHAMH, TTOJyYEHHBIMH C HCIIOJIB30BAaHHEM DPa3HBIX METOAOB M NMPHOOPOB B JICTHUI NEpHO] HA TEPPUTOPHUHU
eBpomneiickoii yactu Poccun u tepputopun Cubupu, Bo BpeMs IPOIOKUTENBHOW 3aCyXH, MPUBEIIICH K MOsBIIE-
HHIO OOJIBIIOTO KOJIMYECTBA JIECHBIX M TOPQSHBIX M0XKapOB, CONPOBOKIABIIMXCS CHIBHEHIINM 3abIMICHHEM at-
Mocdepsl.

In the report is made a comparative analysis of the results of monitoring variations in the levels of ionizing radia-
tion in the surface atmosphere at the experimental site of Tomsk Observatory of Radioactivity and Ionizing Radia-
tion (TORIR) with meteorological and atmospheric electrical values obtained using various methods and instru-
ments in the summer in the European part of Russia and Siberia during a prolonged period of drought that has led to
the emergence of a large number of wild forest and peat fires, accompanied by heavy smoke of the atmosphere.

UCCJETOBAHUE AJIb®A- U BETA-IIOJIEW B TIPU3EMHOM ATMOC®EPE

'M.C. YepenHes, 'A.B. BykoJi0B, ‘NN. Hnnoaurtos, ’M.C. Kab6anos, I1.M. Haropcknii,

*C.B. CmupnoB, 'B.C. SIkoBieBa

1HauH0HanLHLII‘?{ uccienoBarenbckuii TOMCKUi rocynapcTBeHHbI yHUBepcHuTeT, Tomck, Poccust
maxcherepnev @tpu.ru
*MHCTHTYT MOHHTOPHHTA KITHMATHIECKHX I dKoorimdeckux cucrem CO PAH, Tomck, Pocens

RESEARCH OF ALPHA- AND BETA-FIELDS IN THE SURFACE ATMOSPHERE

'MLS. Cherepney, 'A.V. Vukolov, *LI Ippolitov, >M.S.Kabanov, *P.M. Nagorskiy,

2S.V. Smirnov, 'V.S.Yakovleva

'National Research Tomsk State University, Tomsk, Russia
Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia

B noxnane mpencTaBlieHBl Pe3YNBTAaThl TEOPETHYSCKUX M IKCIICPUMEHTANBHBIX HCCIICNOBAHUI MO M3YYCHHUIO
BJIMSHUS Pa3iIMYHBIX METEOPOIIOTHYECKHX MapaMeTpoB aTMOC(epbl Ha XapaKTePUCTUKH TOJIeH o-, B-U3JIy4eHHi B
NPU3EMHOI aTMOC(epe Ha pasIMYHBIX BBICOTAaX. PacCMOTPEHBI BO3MOXKHBIE CXEMBI BIMSHUS TYpOyJIeHTHOH muddy-
3MM U CKOPOCTH BETpa Ha paJuOaKTHBHBIE a3p030JIM IIpU3eMHOI atMocdepe. [IpuBeneHo obGCykneHne BapHaHTOB
COYETaHHOTO MPOSBICHHUS MOCIIEICTBUH.

B noknane npuBeneHo neTaibHOe 00CYXkKIeHNE TOBEIEHHS O- M B-paJIMOaKTHBHBIX a3po30Jjield B MPU3EMHOIl at-
Mocoepe B Tedenue 2011-2013 rr. u Biustomux GpakTopos.

The report presents the results of theoretical and experimental researches by influence of various meteorological
parameters of the atmosphere on the field characteristics of alpha, beta radiation in the surface atmosphere at differ-
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ent altitudes. Discussed eventual schemes of the influence of the turbulent diffusion and the wind speed on radioac-
tive aerosols at the surface atmosphere, shows a combined of the manifestation of the consequences.

The report contains a detailed discussion of the behavior of a-and B-radioactive aerosols in the surface atmos-
phere during 2011-2013 and influencing factors.

ONPEJAEJIEHUE XAPAKTEPUCTUK ATMOC®EPHOI'O A3PO30JI51 U CAYKH
11O JAHHBIM CAMOJIETHOT O 30HAUPOBAHUS 1 COJTHEYHOU ®OTOMETPUU

I.I'. Yepuos, T.B. bBexapesa

WncruryT ontukn armocgepst um. B.E. 3yesa CO PAH, Tomck, Poccust
chernov@iao.ru

DETERMINATION OF CHARACTERISTICS OF ATMOSPHERIC AEROSOL
AND BLACK CARBON FROM AIRBORN SENSING AND SOLAR PHOTOMETRY DATA

D.G. Chernov, T.V. Bedareva
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

BakHyt0 poiib B MCCIIEIOBAHMH BBICOTHBIX MPOQUIeH MaCCOBOI KOHLEHTPALMU CaXKU U CyOMHKPOHHOTO a’3po-
30J151 B Tpomocdepe urpaet camosieTHoe 3ouaupoBanue. C momoripio camoseroB-nadopatopuit AH-30 «Ontuk-2»
(1999-2011 rr.) u TY-134 «Ontux» (c 2011 r.) Hag roxxHBIM paiionom Cubupu (HoBocubupckast 00:1.) mpoBOAsTCS
peryisipHbIe, a HaJl CEBEpO-BOCTOUHBIM ydacTkoM (55—62° N, 83—-130° E) — smuzoauueckue (2008, 2010 u 2012 rr.)
M3MEpEeHNs ITUX XapaKTepUCTUK. B naHHOM paboTe nmpeacTaBieHbl HHTErpalibHbIE (IO TOJIE aTMOC(epsl A0 7 KM)
3HAYCHHS MaCCOBOM KOHIICHTPAIMU CaXH Mpc U ONITUYECKOM TONIIH a3po30iisl Ha JyiuHe BOIHBI 0.53 MKM, paccuu-
TaHHBIC 110 U3MEPEHHBIM BEICOTHBIM MPOGUIIAM; aHATA3UPYETCS UX BPEMEHHAss U3MEHUYUBOCTh. [IpoBeneHo comoc-
TaBJeHUE Mpc C pe3ylbTaTaMy BOCCTAHOBIICHHS MAacCOBOW KOHIIEHTPAIMU CaXXH B CTOJIOE aTMOC(EPHI IO TaHHBIM
(hoTOMETPHUECKUX U3MEPEHHIHA.

PaGora BrmonneHa npu ¢uHaHcoBoi momuepxkke PODU (rpanter Ne 11-05-93119-HIITHUJI _a, 12-05-31007
Mon_a) u mporpamMmmbel OH3 PAH Ne 12.2.

Airborn sensing plays important role in the studying vertical profiles of mass concentration of black carbon and
submicron aerosol in the troposphere. With the use of measurement instrumentations aboard an AN-30 Optic-E
(1999-2011) and a TU-134 Optic (from 2011) aircrafts the regular (over the south of Novosibirsk region, Siberia)
and episodic (over the north-eastern territory of Siberia (55-62° N, 83-130° E); 2008, 2010 and 2012) measure-
ments of these characteristics are carried out. In the present work the integrated (over the thickness of the atmos-
phere up to 7 km) mass concentration of black carbon Mgc and the aerosol optical depth at a wavelength of 0.53 um,
calculated from the measured vertical profiles, are presented; their temporal variability is analyzed. A comparison
between the Mpc values and the columnar black carbon mass concentration retrieved from the photometric meas-
urements was performed.

This work was supported by the RFBR (grants N 11-05-93119-NTsNIL_a and 12-05-31007-mol_a), Programme
N 12.2 of the Department of Earth Sciences, the Russian Academy of Sciences.

HCCJIETOBAHUE CTPYKTYPbl ATMOC®EPHOM TYPBYJIEHTHOCTH
B IIMPOKOM JUATTIA3OHE MACHITABOB

ILI. Koamio, A.JO. IlluxoBues, O.C. KouerkoBa

WuctutyT comaeuno-3emuoi pmsuku CO PAH, Upkyrck, Poccust
Kovadlo2006 @rambler.ru, artempochta2009 @rambler.ru, olgak @iszf.irk.ru

INVESTIGATION OF ATMOSPHERIC TURBULENCE STRUCTURE
IN WIDE RANGE OF SCALES

P.G. Kovadlo, A.Yu. Shikhovtsev, O.S. Kochetkova
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote npezcTaBieHbl pe3yIbTaThl UCCICAOBAHMS CBS3CH MEXKIY MOJSIMH MEIKOMACIITAOHOW aTMOC(hepHOM
TypOyJIEHTHOCTH U CHUHOINTUYECKHX HEOIHOPOJHOCTEN TeMIlepaTypbl, OJISIMU CKOPOCTH BETpa M MOKa3aTels mpe-
noMiieHus. B pe3ynbTrare aHamm3a JaHHBIX HAOJTIOJCHUH, MTOYYEHHBIX C IIOMOIIBIO BRICOTHOW METEOPOIOTHICCKON
Mautel (BMM) O6HuHCKa B cioe 2-301 M 3a 2008 T., ¥ TaHHBIX aKycTHYeCKoW mereoctannuu (bombInoit comHeu-
HOW BaKyyMHBIU TEJIECKOIT) OOHAPYKEHBI CTATUCTUICCKUE 3aKOHOMEPHOCTH TIOBEACHUS MYyJIbCALUI CKOPOCTH BETpa
U TEeMIIepaTypsl U ToKa3areis npemomieHus. [loka3aHo, 9To B IIMPOKOM AHMAIa30HE YacTOT TypOyIeHTHAS SHEPTH
yJIbCALUHI HE SIBJISIETCSA OCTOSIHHOM BEJIMYMHOM, a 3aBUCUT OT pa3Mepa HEOJHOPOAHOCTEN U SHEPreTUUECKOIo COo-
CTOSIHUSI CHHOIITHYECKHUX 00pa30BaHMiA.

79



FBLHI®O®D-2013. Cexyus D. Quszuxa ammocgepbl
Kniouesvie cnosa: atmocepHas TypOyJICHTHOCTb, ITyJIbCALIMU CKOPOCTH BETpa U TEMIIEPATYPhI BO3yXa.

The results of investigations of relations between small-scale atmospheric turbulence and synoptic inhomogenei-
ties of temperature, wind speed and refraction index are shown. Statistical regularities of wind speed pulsations,
temperature pulsations, refraction index pulsations are obtained by using data taken from high-altitude meteorologi-
cal mast (Obninsk) at altitudes between 2 and 301 m during 2008 and data taken from acoustic weather-station
(Large Solar Vacuum Telescope). It is shown that turbulent energy of pulsations over an extended range of frequen-
cies is not constant but the energy depends on inhomogeneity scale and energy state of synoptic structures.

Key words: atmospheric turbulence, pulsations of wind speed and air temperature.

MOJEJIb BOCCTAHOBJIEHUA PAJIMAIIMOHHOI'O BAJIAHCA 11O JAHHBIM
CIIEKTPOPAJIMOMETPA MODIS/TERRA-AQUA U PE3YJIBTATAM MODTRANS

ML.A. Axynun, A.A. JlaryTun
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A MODEL FOR RETRIEVING EARTH ENERGY BUDGET USING MODIS/TERRA-AQUA
DATA AND MODTRANS

ML.A. Yakunin, A.A. Lagutin
Altai State University, Barnaul, Russia

B nmoxmane obcyxmaerca pu3NKO-MaTeMaTHYECKas MOJIENb BOCCTAHOBIICHHUS paAHalliOHHOro OanaHca 3emin
T10 JIaHHBIM CITyTHHKOBBIX HaOironeHui u pezynpraram MODTRANS. B pa®ote ncnosabp30Baiich 1MoirydyaeMble B
ATNTaCKOM TOCYHHBEPCUTETE B PEKUME PEATTLHOTO BPEMEHH «ChIpbIe» psansl fanHeIX MODIS/Terra-Aqua, a Takxke
BOCCTaHOBJICHHBIE 110 HUM ITapaMeTpbl aTMocdepbl ¥ NOACTHIIAIONIeH TOBEPXHOCTH. B okiazse npeacrasieHs! nep-
BBIE PE3YNbTaThHl BOCCTAHOBJICHUS PAJAHAIlIOHHOTO OajlaHCca Ha YPOBHE MOICTHIAIONICH TTOBEPXHOCTH, TTOTyUYEeHHBIE
Jutst psiia reppuropuii CHOMPCKOTO PeroHa C UCTIOB30BaHUEM pa3pabaThIBAEMON MOJIEIH.

A mathematical model for retrieving the Earth radiation budget using MODIS/Terra-Aqua spectroradiometer and
MODTRANS code is discussed. The information base of this work was the real-time MODIS/Terra-Aqua data re-
cieved at the Altai State University and atmosphere and surface properties retrieved from it. The first results of esti-
mation of the surface radiation budget in several areas of Siberian region using developed model were shown.
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