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THE VARIATION OF PRESSURE WITH HEIGHT
IN ADIABATICALLY RISING AIR AND THE AMBIENT ATMOSPHERE

K.S. Avanesyan, R.G. Zakinyan
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I/ICCJIGI[yeTCSI BOIIPOC O BOSBHUKHOBCHHNH KOHBCKTHUBHOI'O IBMI)KCHH B aTMOC(bepe. HOKaBaHO,
YTO B COCTOsAHHMH CTAaTHKH aTMOC(l)epr TFOPHU30OHTAJIBHBIC I'PAAVCHTBI TCMIICPATYPbI U IINIOTHOCTH
PaBHbI HYIIIO. yCTaHOBJIeHO, YTO HAJIMYHC 3TUX I'PaIUCHTOB BCCIrJa 6YIICT BBI3BIBATh KOHBCKTHB-
HOC IBUKCHHUC.

The question of the origin of the convective motion in the atmosphere is under study. It is
shown that in a static atmosphere, the horizontal temperature and density gradients are equal to
zero. It is shown that the presence of these gradients always result in convective motion.

BJIMAHHUE COKPAIIEHUS JIENOBOI'O IIOKPOBA B APKTUKE HA U3SMEHEHUE
OUKIOHUYECKOU U AHTUIIUKJIOHUNYECKOU AKTUBHOCTHU
HAJI CEBEPHOM EBPASUEN HA OCHOBE MOJIEJIbHBIX PACUETOB

'MLL. AKIIepoB, L2 A. CemeHoB, 'N.1. Moxos

"MucturyT Qusnku armocdepst um. A.M. O6yxosa PAH, Mocksa, Poccus
?HayuHo-1CCIeI0BATeNbCKHIA LIEHTP MOPCKHX reorpadudeckux nccnenosanuii TEOMAP, Kb, Tepmanns
aseid@ifaran.ru

INFLUENCE OF ICE COVER REDUCTION IN ARCTIC ON VARIATION
OF CYCLONIC AND ANTICYCLONIC ACTIVITIES OVER NORTH EURASIA FROM
MODELING CALCULATIONS

'M.G. Akperov, ¥'2V.A. Semenov, 11.1. Mokhov

'A.M. Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia
’GEOMAR Helmholtz Centre for Ocean Research Kiel, Germany

[IpoBeneH aHanM3 U3MEHUYNBOCTH BUXPEBOM aKTUBHOCTHU (XapaKTEPUCTHK LIMKJIOHOB U aH-
TULUKIJIOHOB) Haja Tepputopueil CesepHoil EBpa3uu ¢ MCHOIB30BaHUEM PACUYETOB IO MOJENH
obmei rupkynsamuu atmochepsl ECHAMS ¢ 3aiaHHBIMU pa3IUYHBIME PEKUMaMU KOHIICHTpA-
LM MOPCKHUX JIbJ0B B APKTHKE B XOJOJHBIN NEPHUOJ 3a MOCIECAHUE MATHIECAT JIeT. MoelbHbIE
pacyeThbl BHIMOJIHEHBI ISl IEPHO/I0B, COOTBETCTBYIOUIMX BBICOKOH (19661969 rT.), HM3ko# (1990—
1995 rr.) u ouenp HU3KOM (2005-2012 TT.) KOHIIEHTPAIHMAM JIbJa, a TAKXKe I CPEeTHEKITNMATH-
yeckoro pexnma 1971-2000 rr. I pekMMOB ¢ BBICOKOW M O4€Hb HM3KOW KOHUEHTPAaLUsSIMH
Jb/1a B 3UMHUI 1epuoj (¢ Hanbosiee CUIIbHBIMU aHOMaNUsMU B peruone bapenuesa u Kapckoro
MOpei) OTMEUYEHO CTaTUCTHUYECKH 3HAUMMOE yBEJINYEHHE KOJIMYECTBA JI0JIT0KUBYIIIMX aHTUIUK-
JIOHOB (BpeMs ku3HU Oojee nsaTu AHel) Haa CesepHoii EBpasueit. st 1OATOKUBYIIUX ITUKIIO-
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HOB OTMEYEHO YMEHBLIEHUE UX KoyinuyecTBa. [Ipym 3TOM MoJenpHbIE pacueThl MOKa3bIBAIOT CTa-
TUCTUYECKH 3HAYUMOE YBEIMYEHHE MHTEHCUBHBIX JOJTOXKUBYIIMX AHTUIMKIOHOB. s mosnro-
JKUBYIIUX LUKIOHOB IMPOSIBJISIIOTCA PA3JIMYHbIE TEHICHUWHA U3MEHEHHs UX KOJIMYECTBAa B 3aBU-
CUMOCTH OT MHTEHCHUBHOCTH. Takke cliejaH aHajiu3 MPOCTPAHCTBEHHON M3MEHUYMBOCTHU BUXPE-
Boi aktuBHOCTH Hajg CeBepHoil EBpazueil. OTMEUYEHO yBEIMYEHUE MOBTOPSEMOCTH LIMKJIOHOB
HaJ| LIEHTPaJbHOM yacThio eBpomneiickoi Tepputopuu Poccuu (ETP) u anTULIMKIOHOB Haj ce-
BepHOi yacThto ETP niist pexxumMa ¢ BBICOKOM KOHLIEHTpaIMed MOPCKHUX JbJI0B B ApkTHke. s
pekuMa ¢ OYeHb HU3KOW KOHLIEHTpAMed MOPCKHUX JIbJAOB OTMEUYEH CJIBUT TOBTOPSIEMOCTHU IUK-
JIOHOB U aHTULUKIOHOB B CTOPOHY IeHTpajbHOU yacTu Poccun. Pabota Oblia 4acTUYHO MOA-
nepkana rpantamu POOU (npoextst Ne 14-05-00518, 14-05-31078 u 15-35-21061).

The main goal of this research is to explore the connection between the declining Arctic
sea ice (most strongly expressed in the Barents-Kara Seas region) in the cold season and the
change of cyclonic and anti-cyclonic activity over Northern Eurasia using simulations with at-
mospheric general circulation model (AGCM). The simulations were performed with the
ECHAMS5 AGCM using identical sea surface temperature climatology but different sea ice con-
centrations (SIC) for the periods corresponding to the high (1966-1969), low (1990-1995) and
very low (2005-2012) SIC regimes in the Arctic as well as for the mean climatological SIC for
1971-2000. The duration of each simulation was 50 years. For the regimes with high and very
low SIC, a statistically significant increase in the number of long-living anticyclones (with life-
time of more than 5 days) over Northern Eurasia was found. Long-living cyclones exhibited dif-
ferent changes in their number depending on their intensity. The analysis of the spatial patterns
of cyclonic and anti-cyclonic activity over Eurasia was performed. We found an increase of the
frequency of cyclones over the central region of the European part of Russia (EPR) and anticy-
clones over the northern region of the EPR for the regimes with a high sea ice concentration in
the Arctic. For the regime with very low SIC the shift of the frequency of cyclones and anticy-
clones towards the central part of Russia was found. The work was partially supported by RFBR
Grants nos. 14-05-00518, 14-05-31078 and 15-35-21061.

CE30HHOE INOBEJIEHHUE BOJJHOBBIX BO3SMYIIEHU B ME3OC®EPE
O JAHHBIM HA3EMHBIX OITUYECKUX U CIYTHUKOBBIX HABJIIOJAEHUM

A.Bb. Auapeen

WuctutyT nonocdepsl, Anmarel, Kazaxcran
umzara-zum@rambler.ru

SEASONAL BEHAVIOR OF WAVE DISTURBANCES
IN THE MESOSPHERE FROM
GROUND-BASED OPTICAL AND SATELLITE OBSERVATIONS

A.B. Andreyev
Institute of lonosphere, Almaty, Kazakhstan

[IpencraBieHbl pe3ynbTaThl 3KCIEPUMEHTAIBHBIX HCCIIEJOBAHUM CE30HHOTO IOBEIACHMS
aKyCTHKO-TpaBUTallMOHHBIX BOJH (AI'B) Ha BbicoTax Me3zocdepsl. Habmonenus AI'B BbimonHs-
much npu nomouru cnektpomerpa SATI (Spectral Airglow Temperature Imager) B ITOO «1n-
ctutyT noHocdeps» (AnMarsl). Pe3yiabTaTsl ONTHYECKMX HA3EMHBIX HAOJIOICHUH COIOCTABIISIOTCS
C JAHHBIMHU CITYTHHUKOBBIX HaOmoaeHuit sxcepumenta MLS (Microwave Limb Sounder). Ilpoae-
MOHCTPHUPOBAHO, YTO B JIaHHBIX HA3€MHBIX U CITYTHUKOBBIX U3MEPEHUN PETUCTPUPYIOTCS OJHU U
T€ K€ KOPOTKOIEPHOIHbIE BOJIHOBBIE Iporiecchl Maciutadba AI'B.

Presents the results of experimental studies of the seasonal behavior of acoustic-gravity
waves (AGW) at altitudes of mesosphere. The observations were made using the AGW spec-
trometer SATI (Spectral Airglow Temperature Imager) in the Institute of lonosphere (Almaty). Re-
sults of the ground-based optical observations were compared with data of satellite observations of
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the experiment MLS (Microwave Limb Sounder). It is demonstrated that in the ground-based and
satellite measurements recorded the same short-period wave processes having AGN scale.

W3MEHEHUE TPOCTPAHCTBEHHOM CTPYKTYPbI M THTEHCUBHOCTH
JIETHET'O BOCTOYHOA3HUATCKOI'O MYCCOHA _
B IEPUOJAbBI ATMOC®EPHOI'O BJIOKUPOBAHUA HA/{ ASUEN

10.10. AHTOXHHA, n.a. AHTOXHH, ’E.B. JleBsiToBAa, ’B.1. MopaBuHOB

"WrucruryT onruku armocdeps um. B.E. 3yera CO PAH, Tomck, Poccust
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CHANGE OF EAST ASIAN SUMMER MONSOON SPATIAL STRUCTURE
AND INTENSITY DURING THE ATMOSPHERIC BLOCKING PERIODS OVER ASIA

'0.Yu. Antokhina, 'P.N. Antokhin, E.V. Devyatova, 2V.l. Mordvinov

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

Ha ocnoe nannbix peananuza NCEP/NCAR (1948-2014 rr.) u ECMWEF (1958-2014 rr.)
UCCIIEIOBAHO BIMsIHHE aTMOoc(hepHOro OJIOKUpOBaHUS HaA A3uel Ha XapaKTePUCTUKH LUPKYIs-
uu JieTHero BocToyHOa3uaTcKkoro MyccoHa B NEPHOJ €r0 MaKCUMAaJIbHOIO Pa3BUTHS (UIOJb).
g unentudukanuy OJI0KUPOBaHUS ObUT MCIOJIb30BAH KpUTEPUH, MpeoxkeHHblil Tubansau
u Monrenu (Tibaldi, Molteni) B 1991 r. u ocHOBaHHBII Ha aHAJIKM3€ BBICOTHI H300apPUIECKON TO-
BepxHocTH 500 rlla. B xauecTBe HOMOJHUTENHLHOTO KPUTEPUS aHAIU3a COOBITUN OJOKHPOBAHUS
MBI HCIIOJIb30BAIM BEJIMYMHY MOTEHIMATBHON TEMIIEpaTyphl B pailoHe JMHAMHYECKOW TpOIoma-
y3bl (PV-0). HccnenoBanne nmpocTpancTBeHHOro pacnpeaeneHus PV-0 mo3Bosser onpenensits
MIPOUCXOXKACHNE U MCCIIE0BaTh TPAHC(HOPMAIMIO BO3AYIIHBIX Macc B pailoHe OJIOKHPOBAHMUSL.
Ha ocHoBe aHanu3a, BBIMOJIHEHHOTO ISl OOJIBIIOTO KOJWYECTBA COOBITUN OJOKMPOBAaHUS, ObLIN
BBISIBIICHBI OCHOBHBIE MEXAHWU3MBI BIUSHHS OJIOKMHTA HA MYCCOHHBIM MOTOK, 8 TAK)XE U3Y4CHBI
CBOWCTBA IMKJIIOHOB, (DOPMUPYIOIINXCS B PE3yJIbTaTe B3aUMOJCHCTBUS BO3IYIIHBIX Macc yMe-
PEHHBIX LIMPOT U TPonuKoB. OKa3anock, 4To aTMoc(epHoe OJIOKUPOBaHME UIPAET OCHOBOIIOJIA-
TafIIy0 poiib B ((OPMUPOBAHHUU TEpPEHOCA BiIard BOCTOUYHOA3MATCKUM MYCCOHOM W Tiepepac-
npeJeeHn aHoMaluil aTMocepHbIX ocaskoB. Hannuue uian oTcyTcTBHE OJIOKHUPYIOIIETO Mpo-
1[ecca OnpeeNnsieT CTeNeHb paclpoCTpaHeHus Biaru Briayos Asuu. [Ipu oTcyTcTBHM OJIOKHMHTOB
Haja Aszuell Biara BocToyHOa3MaTCKOro MycCOHa He pacHpOCTpaHsSeTcss Ha CeBep, a Mpu Halu-
9 OJIOKWHTA €T0 MPOCTPAHCTBEHHAs JIOKAJTU3AIHs MOJHOCTBIO OIpEesieT KOH(UTypamuto
aHOMaJMii ocakoB B ceBepHOil yacTtu Boctounoit Asmu. Takke OblI0 OOHapyKeHO, YTO
ocia0iieHne MyCCOHHOW IHUPKYJSINE B BOCTOUHOM A3HMM CBSI3aHO C YMEHBIIIEHHEM TOBTOpSsiE-
MOCTH COOBITHH aTMOC(hepHOro GJIOKMPOBAaHUS B JOJITOTHOM CEKTOpe MIMPHUHON okojo 30° ¢
LIEHTPOM NPUOIU3UTENHHO HaJl 03. balikai.

In our work we investigate the influence of atmospheric blocking over Asia on the East
Asian summer monsoon circulation in the period its maximum (July) based on the re-analysis
data archives NCEP/NCAR 1948-2014 and ECMWF 1958-2014. To identify the blockings we
used criterion proposed by Tibaldi and Molteni in 1991, based on an analysis of the geopotential
height 500 hPa. As an additional criterion for the blocking events analysis we used the value of
potential temperature in the vicinity of the dynamic tropopause (the PV-0). Study of the PV-0
spatial distribution allows us to examine the origin and transformation of air masses in the block-
ing area. Based on the analysis of large number of blocking events we identified the main mech-
anisms of blocking influence on the monsoon and studied the properties of cyclones formed by
the interaction of air masses from mid latitude and tropics. It turned out that the atmospheric
blockings play a fundamental role in the formation of the East Asia monsoon moisture transport
and in the precipitation anomalies redistribution. The presence or absence of blocking processes
determines the extent of moisture into Asia. In the absence of blockings over Asia East Asian
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monsoon moisture does not extend to the north, and in the presence of blockings their spatial
configuration and localization completely determines the precipitation anomalies configuration
in the northern part of East Asia. We also found that the weakening monsoon circulation in East
Asia is associated with decrease in the frequency of atmospheric blocking events in the longitu-
dinal sector width of about 30° with the center of the lake Baikal.

AUATHOCTHKA JINTOC®EPHO-HOHOC®EPHBIX CBA3EM
1O HABJIIOAEHUSAM BAPUALIUU AMIIJIMTY IbI 'PO30OBBIX CUT'HAJIOB

B.B. ApryHos, B.A. MysuiasipoB

WuCcTHTYT KOCMOdm3nYecKknx uccieaoBanuii u aspoHomuu uM. FO.I'. adepa CO PAH, fAxyrck, Poccust
argunovVv@mail.ru

DIAGNOSTICS OF LITHOSPHERE-IONOSPHERE RELATIONS
FROM OBSERVATIONS OF THUNDERSTORM SIGNAL AMPLITUDE VARIATIONS

V.V. Argunov, V.A. Mullayarov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

Jlis TUCTaHIIMOHHOTO MOHUTOPWHTA BO3MYIICHHWH B HIDKHEH HMOHOC(]epe, B 4aCTHOCTH,
JUTISL UCCIICIOBAHMUS MOHOC(HEPHBIX OTKJIMKOB, OOYCIOBJICHHBIX CEHCMUYECKOW aKTUBHOCTBIO,
YacTO HCIMOJB3YIOT CUTHAIBI HU3KOYACTOTHBIX PaJMOCTaHIMii. B kauecTBe BapumaHTa JAHHOTO
MeTOoJla JIIsi OOHApYKEHUS CEHCMHYECKHX BO3MYIICHHH B HMOHOC(Epe MOXKHO HCIOIL30BaTh
€CTECTBEHHbIE PAJIMOCUTHAJIBI — AJIEKTPOMArHUTHOE M3JIyYeHHE TPO30BBIX pa3psiioB (aTMocde-
pukn). I[To pe3ynbpTaraM mpeaBapuTeIIbHBIX Ha0M0IeHUH atMocheprkoB B SIkyrcke (¢=62.1° N,
A=129.7° E) 3emueTpsiceHUs, MarHUTYJa KOTOPBIX OoJbINe 5, a rryOnHa He mpeBbimaet 50 KM,
MIPOSIBIISIIOTCS B BUJIE YCUJICHHSI CPETHEYACOBOM aMILTUTY Il aTMOC(EPUKOB B ICHH COOBITHS MITH
B T€UECHUE TpeX JAHEH mocie Hero. Bapuanuy aMIuTyabl B IPEALIECTBYIONINE 3eMIICTPSICEHUTO JTHH,
BBIPQYKCHHBIC B BUJIE POCTA aMIUTUTY/Ibl, PACCMAaTPUBAIOTCSI B KAYECTBE MTPEIBECTHUKOB.

For distant monitoring of disturbances in the lower ionosphere signals of low-frequency
radio stations are often used. In particular, the method is used for investigation of ionospheric
responses caused by seismic activity. As a variant of this method, for the detection of seismic
disturbances in the ionosphere one can use natural radio signals - an electromagnetic radiation of
thunderstorm discharges (atmospherics). By results of previous observations of atmospherics at
Yakutsk (¢=62.1° N, A=129.7° E) the earthquakes whose magnitude is more than 5 and the
depth does not exceed 50 km, are manifested in the form of amplification of hourly average am-
plitude of atmospherics on the day of event or in the range of 3 days after it. The amplitude vari-
ations during days preceding an earthquake expressed in the form of amplitude growth are con-
sidered as precursor.

JOJTI'OBPEMEHHBIE NUBMEHEHUSA TEIIVNIOCOAEP) KAHUSA OKEAHA
N BETPOBOE HAINIPAKEHHUE

E.Il. beaoycoBa

WuctutyT conneuno-zemHol ¢uzuku CO PAH, Mpkytck, Poccus
elenapbel @iszf.irk.ru

LONG-TERM CHANGES IN OCEAN HEAT CONTENT AND WIND STRESS
E.P. Belousova
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

IIpoBeneHo uccie0BaHUE AOJITOBPEMEHHBIX M3MEHEHUH TEIUIOCOAEP)KaHUS OKEaHa.
[ToxazaHna 3aBUCUMOCTb TeMIeparypsl nosepxHoctu okeana (TIIO) oT 30HaIBHON KOMIIOHEH-
Thl BETPOBOI'O HAMPSKEHUS B paCCMaTPUBAEMOM pPErvoHE. BBIABIEHO, YTO B OTKJIOHEHMSX TEI-
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JIOCO/ICP)KAHUSI CPEHEIIUPOTHOM 30HBI THXOro OKeaHa MPOCIIEKUBAECTCS TpU Iepuoaa. Y cuie-
HUE 30HAJILHOM KOMIIOHCHTBI BCTPOBOI'o HaIIPsXKCHUA ITOBCEMCCTHO MNPUBOJIUT K IMOHHXKCHHIO
TEMIIEpPaTypbl MOBEPXHOCTH OKeaHa. V3MeHeHue HUPKYIALUU aTMoc(hepbl HEmOoCpPeACTBEHHO
OKa3bIBACT BIIUSHUE HA TEMIIEPATYPY MOBEPXHOCTU OKEaHa.

We studied long-term changes in ocean heat content. It was shown a dependence of the sea
surface temperature (SST) from the zonal component wind stress in the region. Revealed that the
deviations of the heat content of the medium-Pacific zone is traced three periods. Intensification
of the zonal component wind stress lead to towards lowering sea surface temperature (SST).
Changing atmospheric circulation directly affects the temperature of the ocean surface.

OIEHKHU CITUPAJIBHOCTHU B ATMOC®EPHOM IIOI'PAHUYHOM CJIOE
IO JAHHBIM AKYCTHYECKOI'O 30HAUPOBAHUA

H.B. Ba3zaeBa, B.®. Kpamap, P./l. Ky3nenos, B.C. JIwawkun, O.I'. Uxeruanun

WuctutyT Pusuku atmocdepst um. A.M. ObyxoBa PAH, Mocksa, Poccus
ifanataly@gmail.com

HELICITY ESTIMATIONS IN THE ATMOSPHERIC BOUNDARY LAYER
FROM ACOUSTIC SOUNDING DATA

N.V. Vazaeva, V.F. Kramar, R.D. Kuznetsov, V.S. Lyulyukin, O.G. Chkhetiani
A.M. Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia

3amaueil HACTOSIIETO WCCICIOBAHUS SIBISINCH OINpPENENICHUE CHUPATBHOCTH HAa OCHOBE
AKCIEPUMCHTAIBHBIM JIaHHBIX W MPOBEPKA BO3MOXXHOCTH OIEHKH CIHPAIBHOCTH B aTMOChep-
HOM norpanndHoM ciioe (ATIC) ¢ moMOIIbI0 KOMIIOHEHT CKOPOCTH T'e0CTpO(HIecKoro BeTpa
B CBOOOHOM aTMocdepe.

Hcnonp3yroTest J7aHHBIE SKCIIEPUMEHTOB 0 aKycTHueckomy 30HaupoBanmio AIIC, Bemoi-
nHeHHbIX B KanMbikuu (2007 r.), PoctoBekoii oomactu (2012 r.) u va Ilnunbeprene (2009 r.).

JUT TUTOTHOCTH CIIMPATBHOCTH KPYITHOMACIITAOHBIX JIBHKEHUH MOJTydeHbl 3HaueHus 0.3—
0.6 M/c?. CIHpaIbHOCTD IOBBIIACTCS IPH HAGIIOACHUSX HOUHBIX CTPYIHBIX TCUCHHIA.

CpenHsisi IO CJIOI0 CIIUPATBHOCTh B aTMOC(EPHOM IMOrpaHudHOM cioe coctarisier 0.02—
0.12 m/c”.

B ycnoBHAX OTCYTCTBHSI CHIIBHOM KOHBEKIIMHM OblIa OOHapy)XeHa XOpomiash KOPpPEeIsIHs
MHTETPAJIbHON CIUPAJIBHOCTH U KBaJIpaTa CKOPOCTH BETpPa HA BEPXHUX YPOBHSIX 30HIUPOBAHHS
(400-800 m).

[TpunocuMm GiarogapHocTh M.B. KypranckoMy 3a KOHCTPYKTHBHBIC 3aMEYaHUsI U UHTEPEC
K pabote. MccnenoBanus BeinonHeHb! npu noepxke PH® (mpoekt Ne 14-27-00134).

The goal of the present investigation is to determine the helicity in terms of experimental
data and to check the possibility of the Atmospheric Boundary Layer (ABL) helicity estimation
with the help of the geostrophic wind velocity component.

The ABL acoustic sounding experiment data obtained in Kalmykia (2007), in the Rostov
region (2012) and on the Svalbard (2009) are used.

The mean value for the large-scale motions helicity density were obtained (0.3-0.6 m/s®). Note
that there are significantly higher values of helicity during the nocturnal low-level jet events.

The layer average helicity in the ABL is closed to theoretical and empirical estimates of
turbulent helicity (0.02-0.12 m/s?).

There is a good correlation between the integral helicity with the square of the wind velocity
on the higher sounding levels (400-800 m) in slightly unstable or neutral stratification conditions.
The authors are grateful to M.V. Kurgansky for his constructive comments and interest in this
work. This study was supported by the Russian Science Foundation (project No. 14-27-00134).
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IMPUPOIA BAPI/IAHI/Iﬁ IF'AMMA-U3JIYYEHUS BO BPEMS OCAJIKOB

A.B. I'epmanenko, 10.B. banaoun, b.b. I'Bo3aeBckuii

[onspuerit reodhm3naeckuit mactutyT KHI PAH, Amatutsl, Poccus
germanenko@pgia.ru

THE NATURE OF GAMMA RADIATION VARIATIONS DURING PRECIPITATIONS
A.V. Germanenko, Ju.V. Balabin, B.B. Gvozdevsky
Polar Geophysical Institute KSC RAS, Apatity, Russia

B IMonspHoM reou3nyueckoM MHCTUTYTE CO3JaHa KOMIUICKCHAs YCTAaHOBKA M BEJICTCS He-
IIPEPBIBHBIE MOHUTOPUHT Pa3IMYHBIX KOMIIOHEHTOB BTOPHUYHBIX KOCMHUYECKHX Jydei. K HacTo-
AMIEMY BPEMEHHU TIOMUMO CTaHJApPTHOTO HEHTPOHHOTO MOHHUTOPA PabOTAOT CIIMHTUJUISAIIMOHHBIC
JIETCKTOPBI FaMMa-KBAaHTOB, OCCCBUHIIOBAS CEKIIMS HEHTPOHHOTO MOHUTOpA M JCTCKTOPHI 3apsi-
YKEHHOW KOMIOHEHTHI. CIMHTHUISILIMOHHBIC IETEKTOPBI PETUCTPUPYIOT KBAHTHI C SHEPTHSIMH OT
20 x3B 1o 5 M»aB. C noMoripio aMIIUTYHOTO aHAJIM3aTopa HEMPEPhIBHO BEIYTCS U3MEPEHUS
qudGepeHIMAIBHOrO CIIEKTpa TaMMa-u3ydeHus. AHAJIM3 JaHHBIX MOKa3aJl HAJIMYUE BO BPEMs
0CaJKOB BO3pAacTaHMUHM raMMa-H3JIydeHHus1, cocTaBisiiomux 10 50 % ot ¢oHa u misiimuxcs 10 He-
CKOJIBKUX 4acoB. Bcero Obu10 3apeructpupoBano Oonee 400 takux coObiTHii. [TpakTHdyecku Bce
BO3PaCTaHUs COMPOBOXKIAINCH OOMILHBIMH OCaJIKAMH M IPOUCXOIUIN ITPH HU3KOH 00JIAYHOCTH.
Bbuta ipoBejicHa cepusi SKCIIEPUMEHTOB, MOKA3aBIINX, YTO 3arPsS3HEHHE 0CAJKOB KaKUMHU-IH00
PaIMOHYKIINAMH €CTECTBEHHOI'O0 MM MCKYCCTBEHHOI'O IIPOMCXO0XKICHUS OTCYTCTBYET, a JIOIOJI-
HUTEIFHOE M3JIYYCHUE UMEET TOPMO3HYIO mpupoy. [Ipemioken MexaHu3M, yIOBICTBOPUTEIHHO
OIKCHIBAIOIIUI TAHHOE SIBJICHUE.

The complex installation for continuous monitoring various components of the secondary
cosmic rays has been created in the Polar Geophysical Institute. At the present moment in addi-
tion to standard neutron monitor, scintillation gamma-ray detectors, a lead-free section of the
neutron monitor and detectors of charged components has been added. Scintillation detectors de-
tect photons with energies from 20 keV to 5 MeV. With help of height analyzer we continuously
carry out measurements of gamma radiation differential spectrum. Data analysis showed the
presence of increases in gamma-radiation during precipitation, with amplitude up to 50 % of the
background radiation and with duration up to several hours. In total we recorded more than
400 such events. Almost all of these increases were accompanied by heavy precipitations ac-
companied by dense and low clouds. A series of experiments showed that any radionuclide’s
contaminated is absent, and the additional radiation is bremsstrahlung. Mechanism that satisfac-
torily describes this phenomenon has been proposed.

BJIASTHUE APKTUYECKOI'O KOJIEBAHUS HA TEMHEPATYPHI)IFI PEKUM
BOCTOYHOU YACTHU PEIT'NOHA BAJITUMCKOI'O MOPs

. T'euaiite, A.U. Iloropesbues

Poccuiickmii rocyaapcTBeHHBIH ruipoMeTeoponorndecknii yausepcuret, Cankt-IlerepOypr, Poccust
gecaite.indre@gmail.com

INFLUENCE OF ARCTIC OSCILLATION ON THE THERMAL REGIME
IN THE EASTERN PART OF BALTIC SEA REGION

I. Gechaite, A.l. Pogoreltsev
Russian State Hydrometeorological University, Saint Petersburg, Russia

[IpencraBieHbl CTAaTUCTUYECKUE OIIEHKH BIUSHUA APKTHYECKOTO KojeOaHHs Ha TemIepa-
TYpPHBIM peXXUM BOCTOYHON yacTH peruoHa banrtuiickoro mops. HesaBucumo ot obuiero mnorer-
JIeHUs KJIUMaTa Bce elle HaOIIoaloTcs aHOMallbHO HU3KHME TeMIepaTypsl 3uMoi. B mocne -
HUE TOJIbl yUeHble Bce O0JIbllle BHUMaHUS YIEJSIOT MpoLeccam, MPOUCXOASIIUM B peTuoHe ApK-
TUKU HE TOJIBKO HAa TIOBEPXHOCTU 3eMJIM, HO U B Tporocdepe U cTtpatocdepe. ApKTHUECKOe KoJie-
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O0anune (AK) sBisieTcss oqHOM M3 TI100aTbHBIX CTPYKTYpP arMoc(epHON MHUPKYISIAUA, UMEIOIICH
TECHBIC CBSI3U C M3MEHUUBOCTHIO morozsl B CeBepHoii EBpore. K cokanenuro, Ha JaHHOM dTare
UCCIICIOBAaHMI YYCHBIM HE yIaeTcs CAeaTh JOCTOBEPHBIM MporHo3 Oymymiero 3Haka daser AK,
TaK Kak MpoIlecChl, CBsi3aHHbIe ¢ AK, SIBISIFOTCS XaOTUYHBIME U TPYAHOIPEICKa3yeMbIMu. B mo-
KJIaJIie TPEJCTaBICH aHAIW3 aHOMAJM XOJI0Ja, HAO0JaeMbIX B BOCTOYHOHM YacTH pPEruoHa
BbanTuiickoro Mopsi, U pacCMOTPEHBI 0OCOOCHHOCTH ITUPKYIISIITUN aTMOC(hEephl, CBSI3aHHBIC C U3Me-
HeHueM 3Haka (a3bl AK. AHanu3zupyemslii BpeMeHHOW HHTepBasl oxBaThiBaeT 1951-2014 rr.

This paper presents statistical estimations of Arctic oscillation influence on the air tem-
perature regime in the eastern part of the Baltic Sea region. Despite the global warming occurred,
the extreme cold winter anomalies still take place. In recent years the researchers pay more atten-
tion to Arctic region processes not only at surface level, but in troposphere and stratosphere as
well. Arctic Oscillation (AO) is a large scale global mode of climate variability that substantially
influences the weather in Northern Europe, especially in winter season. Unfortunately, there is
no reliable prognostic model to predict the AO phase. This paper presents the analysis of ex-
treme cold anomalies and features of atmosphere circulation in the Eastern part of Baltic Sea
region during different AO phase. The time interval considered is 1951-2014.

3APSIIKA TIPOBOJISIIIIAX YACTHI]
B CJIABOMOHU30BAHHO CTOJIKHOBUTEJIBHOI IIA3ME,
XAPAKTEPHOM JJISI ATMOC®EPHI 3EMJIN

B.C. I'pau

WuctutyT npuknaanoi ¢pusuku PAH, Huwknuit Hosropon, Poccust
vsgrach@appl.sci-nnov.ru

CHARGING OF CONDUCTIVE PARTICLES IN A WEAKLY IONIZED
COLLISIONAL PLASMA TYPICAL FOR THE EARTH'S ATMOSPHERE

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

PaccmoTpeHo B3aummopelcTBUE JABYX MNPOBOASNIMX chep CO CTOIKHOBUTEIBHOW cra-
OOMOHM30BaHHOM IJ1a3MOM BO BHemiHeM mouie. [Ipennonaraercs, yTo mia3Ma COCTOUT U3 JIBYX
COPTOB MOHOB, BIIMSTHUEM 3JIEKTPOHOB MOXKHO IpeHeOpeub. [Ipu aHanmm3e yuuThIBaroTCs 3apsaka
ceprl BCIEICTBUE OCENAHUS HA HEM MOHOB IUIAa3MBbl, IIOJIE 3apsaaa Ha cdepe U MPOCTPAHCTBEH-
HOTO 3apsijia, MPoLecCchl PeKOMOMHAIUMK U MoJieKyisipHas nuddysus. Hectanmonapras 3anaya
0 B3aUMOJENCTBUM cdep ¢ OKpyKarollel Mia3Moil pemaeTcss YucaeHHbIMU MeTo qamu. [Ipo-
aHaJTM3UpOBaHa BpPEMEHHas JMHAMHUKa 3apsoB Ha cdepax M BO3MYILEHHUI B OKpyXkKarolien
I1a3Me, a TakKe CBOMCTBA CTAIIMOHAPHOIO cocTosAHUS. [1omydeHbl 3aBUCIMOCTH BPEMEHN YCTaHOB-
JIEHUsI CTALIMOHAPHOTO PEXKMa, CTAIIMOHAPHBIX 3apsiIoB Ha c(epax U MPOCTPAHCTBEHHBIX XapaKTe-
PHUCTHK BO3MYILEHHBIX 00JacTel B IUIa3Me OT MapaMeTpOB IUIa3Mbl, paguyca chep U pacCTOSHUS
Me>k1y HUMU. [IprBeieHb! KOTMUECTBEHHBIE OLIEHKH /IS pa3InuHbIX 00IacTelt atMochepsl 3eMIIH.

We study the interaction of two conductive spheres with a weakly ionized collisional
plasma under external electric field. Plasma is assumed to consist of positive and negative ions,
electrons can be neglected. Charging of the spheres due to ion absorption, space charge influence
and also molecular diffusion and ionization-recombination processes are taken into account. Re-
sulting non-stationary problem is solved by numerically. Temporal dynamics of particle charge
and ion densities in surrounding plasma is studied as well as the properties of the steady state.
Sphere's stationary charges and temporal and space parameters of the plasma perturbation are
obtained under different conditions. Quantitative estimates for different regions of the Earth's
atmosphere are made.
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IOJ0BOM U CYTOUYHBIN X0 KOHLIEHTPALIUU 5
MEJKOJVUCIEPCHOI'O ADPO30JISI B ATMOC®EPE IO KHOU
U BOCTOYHOM YACTEM ITIYCTHIHU 'OBU

AL JlementbeBa, I'.C. /KamcyeBa, A.C. 3asixanoB

HnctutyT Pusnyeckoro marepuanosenenus CO PAH, Ynan-Y o, Poccus
ayunadem@gmail.com

ANNUAL AND DIURNAL VARIATIONS OF FINE AEROSOL CONCENTRATIONS
IN THE ATMOSPHERE OF SOUTH AND EAST PARTS OF GOBI DESERT

A.L. Dementyeva, G.S. Zhamsueva, A.S. Zayakhanov
Institute of Physical Material Science SB RAS, Ulan-Ude, Russia

[IpencrapieH TOIOBOM U CYTOYHBIM X0/ MacCOBOM KOHIIGHTPALIMK a3p030J1s (hpakimii PMyg
PM; 5 B atmocdepe roxHOH (cT. Hamanzanran) u Bocrounow (cr. CaifHinanm, 3amMbiH-YyI) 9acTer
nycTeIHU ['00u.

B Becennee BpeMsi 3a CUET BKJIA/A MBUIHHBIX OYph aMIUTUTYIa CYTOYHBIX Bapyarui HaI/I6OJIB-
11asi, Py 3TOM HAOJIOJAaeTCs TOBBIIEHNE CPETHEUACOBBIX KOHIIEHTpauii PM 1o 1o 145 MKT/M°
B TOCJIETIONYACHHOE U BeuepHee Bpems. MakcuMambHas aMILTUTYIa CpE/IHECYTOUHBIX KoJIeOaHMi
KoHIleHTpauu PMyg Ha cr. J{anansaaran orMedaercs B 3uMHee Bpemst (221 MKr/M® ), TOT/1a KaKk JHa
CT. CaI/IHHJaH,I[ 1 3aMbIH-YyI — B BECEHHEE BpeMs B NEPHO/] MbUIbHBIX Oyphb (23 MKr/M® 1
87 MKT/M> COOTBETCTBEHHO).

Pabora BeimonneHa npu ¢uHancooi noanepxke [Iporpammer [Ipesunnyma PAH Ne 4.12
u o0wveauHenHoro mpoekra Ne 14, Bemonnsemoro CO PAH coBmecTHo ¢ AkaneMuei Hayk
MoHnronuu.

The annual and diurnal variation of aerosol mass concentration fraction of PM1g and PMs 5
in atmosphere of the south (st. Dalanzadgad) and eastern (st. Sainshand, Zamyn Uud) parts of
Gobi Desert are presented.

Increasing of average hourly PMyo concentrations up to 145 ng/m® in the afternoon and
evening are observed in spring due to the contribution of dust storms. The maximum ampll-
tude of oscillation of daily average PM1, concentrations found at st. Dalanzadgad in the win-
ter and is 221 pg/m®, while the stations Salnshand and Zamyn Uud is noted in the spring dur-
ing dust storms and is 23 pg/m> and 87 pg/m®, respectively.

This work was supported by the Presidium Program of RAS No. 4.12 and Integrated
Project No. 14.

N3MEHYUBOCTDH COAEP KAHUSA O30HA,
OBYCJIOBJIEHHASI KPYITHOMACHITABHBIMA TUHAMNYECKUMHU
IMPOLHECCAMMU B 3UMHEU CTPATOC®EPE

E.A. /Ipodamesckas, A.W. Iloropeasues, C.I1. Cmpimisies

Poccuiickmii rocyaapcTBeHHBIH ruipoMereoponorndeckuii yausepcuret, Cankt-IlerepOypr, Poccust
drobashevskaya@gmail.ru

VARIABILITY OF THE OZONE CONTENT DUE TO THE LARGE-SCALE
DYNAMICAL PROCESSES IN THE WINTER STRATOSPHERE

E.A. Drobashvskaya, A.l. Pogoreltsev, S.P. Smyshlyaev

Russian State Hydrometeorological University, Saint-Petersburg, Russia

PaccmarpuBaercsi BIUSHHE JWHAMHUYECKUX (DaKTOPOB Ha COJEp)KaHUE O30HA B 3UMHEH
cTparocdepe, a UMEHHO BIUSHUE [UIaHETApPHBIX BOJIH HA YCTOWYHMBOCTh LIUPKYMITOJISIPHOTO BUXPS,
TeMIeparypy HOJIIpHON cTpaTocdepbl U Colep)KaHnue 030Ha U IPYTHX ra3oBBIX NMpuMeceid. AHa-
JIM3 MPOBOJMIICS HA OCHOBE CIIYTHUKOBBIX JaHHBIX. [lolydeHHBIE pe3ynbpTaThl CPaBHUBAIKNCH
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¢ manabiMu peaHanu3a (MERRA). Kpatko o0CykmaroTcsi BO3MOXHBIE MEXaHU3MbI, OTBET-
CTBCHHBIC 3a B3aHMOIICI>’ICTBH€ XUMHUYCCKUX U JUHAMHUYCCKUX MPOHCCCOB, KOTOPBIC MOT'YT IIPpHU-
BOJIUTH K TIOHIKEHUIO COJICPIKaHUS 030HA.

Influence of dynamical factors on the ozone content in the winter stratosphere is investigated,
exactly, the influence of planetary waves on the stability of circumpolar vortex, stratosphere tempera-
ture, and content of ozone and other trace. Firstly we analyzed satellite data. The results obtained are
compared with the reanalysis data (MERRA). The possible mechanisms responsible for the interac-
tion of chemical and dynamical processes are shortly discussed.

JIMIAP JJIsA UBSMEPEHUSA BEPTUKAJIBHOI'O PACITPEJAEJEHUSA
METEOITAPAMETPOB ATMOC®EPDBI

B.U. Kapkos, E.B. I'op;1oB, C.M. Bo6poBHUKOB

WuctutyT ontuku atmocdeps! uM. B.E. 3yesa CO PAH, Tomck, Poccus
zharkov@iao.ru

LIDAR FOR MEASURING VERTICAL DISTRIBUTION
OF ATMOSPHERIC METEOROLOGICAL PARAMETERS

V.l. Zharkov, E.V. Gorlov, S.M. Bobrovnikov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

PazpabaTsiBaeMbIii TUIap A7 U3MEPEHUsT BEPTHKAIBLHOTO PacIpeie]ICHNs MEeTeonapaMeT-
poB aTMocdepsl MPeICTaBIseT OrPOMHBIA UHTEPEC C TOUKH 3PEHHS MPOTHO3UPOBAHHS COCTOSI-
HUs atMochepsl ¥ W3YYCHHS TEHICHIWN pa3BUTHs MPOTEKAIOIIUX B HEH mpoieccoB. Bo Bcex
3TUX U MHOTHX JPYTHX 3aJa4yax MoJ0OHOro IJaHa BEPTUKAJIbHBIE paclpe/leleHUs] TeMIepaTyphbl
U BJIQXHOCTH aTMochepbl (M MX M3MEHEHHE BO BPEMEHHM) SIBJITIOTCS BaXKHBIMHU BXOJIHBIMH TIapa-
MeTpamu. OOOCHOBBIBAETCS BO3MOXKHOCTH pealIM3alluy JIHIapa Uis OJHOBPEMEHHOTO H3Mepe-
HUS BEPTUKAJIBHBIX PACIPEEICHUN BIIAXKHOCTH U TEMIEPATypbl aTMOC(ephbl NMPpU HCIOIb30Ba-
HHUM OJTHOIO MCTOYHMKA JIA3€PHOro u3iydeHus. [IpuBoguTcs pacdyer U KOMIIBIOTEPHOE MOJEIHU-
pOBaHUE y3J10B U KOMIIOHEHTOB JIN/1apa.

Application of the lidar for the prompt determining the vertical distribution of meteorolog-
ical parameters of the atmosphere allows to realize a fundamentally new approach in solving the
problem of prediction of the atmospheric state, as well as in research of mechanisms of atmos-
pheric and physical processes. In all these and many other problems of physics and optics of at-
mosphere, the vertical distribution of temperature and humidity of the atmosphere is the most
important characteristic that determines the initial and boundary conditions of desired solutions.
The report presents a project of the lidar based on the use of the effect of Raman scattering for
the simultaneous measurements of vertical distribution of the atmospheric temperature and hu-
midity. In the construction of the lidar, a matrix of mirrors in combination with the extensive ap-
plication of the fiber transmission technology of optical signals is used. This approach allows to
provide the minimal overall weight and dimensions characteristics of the lidar at high reliability.
The calculation and computer simulation of units and components of the lidar are presented.

JANHAMMKA IIbIJIA B IIBIJIEBBIX BUXPSAX
10.H. U3BekoBa, C.HU. [Tonean

HNuctutyt kocmuueckux uccienopanuit PAH, Mocksa, Poccust
besedina_yn@mail.ru
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DUST DYNAMICS IN DUST DEVILS
YUu.N. lIzvekova, S.1. Popel

Space Research Institute RAS, Moscow, Russia

Monenupyercs JUHAMUKA TBIJIEBBIX YacTHUI] B MbUIEBBIX BUXpsx (dust devils), koTopble ya-
CTO BO3HHKAIOT B YCJIOBUSX 36MHON aTMocdepbl. PaccmarpuBaeMble MblIeBble BUXPH — 3TO XO-
pomio chOpMUPOBAHHBIE M OTHOCUTEIILHO JOJITOXHUBYIIUE CTPYKTYPBI, BO3HUKAIOIINE MPU XO-
poleil COMHEYHOM Morojie, X pa3Mepbl BapbUPYIOT OT nonymeTpa 1o 6omnee yem 100 M B mium-
PUHY U OT HECKOJIbKMX METPOB J0 KMJIOMETpa B BBICOTY. BuxpeBasi cTpyKTypa TakoBa, 4To MO-
HUKEHHOE JIaBJICHUE B LIEHTPE CIOCOOCTBYET MOJHATHIO MEJIKHX MBLJIEBBIX YaCTUIl C TIOBEPXHO-
ctu. B3aumopencTBys Ipyr ¢ IpyroMm, MbUIEBbIE YACTUILIbI 3aPsKAIOTCS U CO3/IAI0T AJIEKTPUYECKUE
MOJs, JOCTUTAOIIE 10* B/m. B JIaHHOUW paboTe paccMaTpUBACTCS JIBM)KEHUE IBUIEBBIX Ya-
CTHII, 0OCYKIAIOTCS YCIOBUS UX OTPHIBA OT MOBEPXHOCTH U 3P (PEKTHI 3apsAaKH.

PabGora BeimonnaeHa npu nojyiepkke rpanrta [Ipesuaenra PO (mpoexkt Ne MK-6935.2015.2) u
PODU (npoekt Ne 14-05-31410 mon_a)

Dust particle dynamics is modeled in the so-called dust devils (DDs), which are a wide-
spread event in the Earth’s atmosphere. DD is a well-formed, and relatively long-lived whirl-
wind, emerging in sunny weather, ranging from small (half a meter wide and a few meters tall)
to large (more than 100 meters wide and more than 1000 meters tall) in the Earth’s atmosphere.
The whirling structure with low pressure in the core picks up small dust particles from the sur-
face. Interacting with each other dust particles become electrically charged and produce electric
fields greater than 10* V/m. In this work we study dust particles motion, discuss the conditions
of isolation from the surface and the effects of charging.

This work was supported by the Russian Federation Presidential Program for State Support
of Young Scientists (project no. MK-6935.2015.2), the Russian Foundation for Basic Research
(project No. 14-05-31410 mon_a).

BJIUAHUE JUHAMUYECKUX MPOLHECCOB B TPOIIUKAX HA CTPATOC®EPY

K.K. Kangnena, O.I'. AHnckuHa

Poccuiickuii rocyaapcTBeHHbIH ruapomereoposorudeckuii yausepeuret, Cankr-IlerepOypr, Poccus
Otra_va@mail.ru

INFLUENCE OF DYNAMICAL PROCESSES IN THE TROPICS
ON THE STRATOSPHERE

K.K. Kandieva, O.G. Aniskina

Russian State Hydrometeorological University, Saint-Petersburg, Russia

Konebanne Mannena—/[)xynuana — 3T0 M3MEHEHHE KPYIMHOMAcIITaOHOW SKBaTOpHallb-
HOM LUPKYJSLUHU, KOTOpasl BIMSIET HA aKTUBHOCTh TPOMMUYECKUX LIMKIOHOB. B HameM uccnezno-
BaHUU MBI IPEIIPHUHSIIN MONBITKY OLIEHUTH €r0 U PaCCMOTPETH €T0 CBA3b C BETPOM, a TAKXKE C
TeONOTEHIIMANIOM B MOJISIPHBIX MIKMpoTaX. [ aHamn3a Mbl UCIIOJIb30BAJIM 3HAUEHUS! 30HAJIBLHOTO
BeTpa Ha 850 u 150 rlla, monydennsie ¢ momoipio qaHHBIX NCEP/NCAR.

The Madden—Julian oscillation is the large scale equatorial circulation and it has been
shown to impact tropical cyclone activity. In our research we have made an attempt to evaluate
this oscillation and we have also reviewed relationships between: Madden—Julian oscillation and
wind, and Madden-Julian oscillation and geopotential in polar latitudes. To analyze the oscilla-
tion we have used zonal winds components on 850 and 150 mb heights, data has been taken from
Modern—Era Retrospective Analysis, National Centers for Environmental Prediction and the
National Center for Atmospheric Research reanalyses.
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N3MEHEHUE BEPTUKAJIBHOI'O ITPO®UJIA TEMIIEPATYPbBI
BHETPOIIMYECKHUX IIUKJIOHOB B CIIOKOMHBIX
N BOSMYIWEHHbBIX TEOMATI'HUTHBIX YCJIOBUAX

A.A. Kapaxansan, C.A. MoJaoabIx

HucturyT conneuno-3emuont ¢puszuku CO PAH, Upkyrck, Poccus
asha@iszf.irk.ru

VARIATION OF VERTICAL PROFILE
OF EXTRATROPICAL CYCLONE TEMPERATURES UNDER QUIET
AND DISTURBED GEOMAGNETIC CONDITIONS

A.A. Karakhanyan, S.1. Molodykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[IpoBeaeHO uccenoBaHue Bapualliii BEPTHKAIBLHOTO MPOGUIIS TEeMIIEpaTyphl B IIEHTPATb-
HBIX YaCTAX TETUIOTO M XOJIOJTHOTO CEKTOPOB B MPOIECCE BOSHUKHOBEHHUS M PA3BUTHS ITUKJIOHOB,
MepeMeNIarImMxcs B aTMochepe BHETPOIMYECKUX IIUPOT, BO BpeMsl ¢a3bl MUHUMYMa COJIHCY-
HOW aKkTHBHOCTHU. I[IpoaHanm3mpoBaHa JUHAMHKA BEPTHUKAIBHOTO MPO(MIsS TeMrepaTypsl B Te-
YeHUE UKJIOTCHE3a HaJl CYIICH U OKEaHOM B CIIOKOWHBIX U BO3MYIIEHHBIX T€OMarHUTHBIX YCIIO-
BUSX. B CIIOKOMHBIX TEOMAarHUTHBIX YCIOBUSIX TIPOUCXOIUT KIACCHYSCKOE 3aMOJTHECHHE ITUKIIOHA,
MIPU KOTOPOM TOHM)KEHHE TEMIIEPaTyphbl B TETUIOM CEKTOPE IUKJIOHA COITPOBOKIAETCS €€ MOBBI-
IIEHHEM B XOJIOJHOM cekTope Ha BbicoTax J10 300 rlla. B Bo3MyIIeHHBIX T€OMarHUTHBIX YCIIO-
BHSIX HAOJIOJAETCS 3aMeJICHHUE MOBBIIMICHHUS TEMIIEPaTyphl B XOJIOIHOM cekTope. st Temioro
CEKTOpa XapaKTepHbI HE3HAYUTEIHHOE MOBBIIICHUE U CTAOMIM3AIUs TEMIIEPATyphl, YTO MPUBO-
JUT K 3aMEIJICHUIO 3aITOJIHCHHS M YBEITMUCHUIO MPOAOKUTEIIPHOCTH KU3HH IIMKJIOHA.

We studied variations of the vertical temperature profile in the central parts of the warm
and cold sectors during the emergence and evolution of extratropical cyclones in the Northern
Hemisphere at solar minimum. The dynamics of vertical temperature profile during cyclogenesis
over the land and the ocean under quiet and disturbed geomagnetic conditions is analyzed. The
classic cyclolysis occurs under quiet geomagnetic conditions; the temperature decreases in the
warm sector and increases in the cold one at heights of up to 300 hPa. Under disturbed geomag-
netic conditions, the temperature in the cold sector increases more slowly. The warm sector of
the cyclone is characterized by an insignificant increase and stabilization of the temperature.
This possibly results in slower cyclolysis and an increased lifetime of the cyclone.

N3MEHYUBOCTD TEMIIEPATYPbI IOBEPXHOCTH OKEAHA
HA PA3JIMMHBIX BPEMEHHBIX MACHITABAX

K.E. Kupnuenko

UnctuTyT conneuno-zemuoit puzuku CO PAH, Upkyrck, Poccus
kirichenko@iszf.irk.ru

SEA SURFACE TEMPERATURE VARIABILITY
ON DIFFERENT TIME SCALES

K.E. Kirichenko
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

PaccmarpuBaercss ¥ aHATM3UPYETCs M3MEHYMBOCTh TEMIEPATyphl MOBEPXHOCTH OKeaHa
(TTIO) Ha MEXToIOBBIX M AECCATUIECTHUX BPEMEHHBbIX MaciuTabax. Mcmonb3yloTcs BpeMEeHHbIE
psinbl cpenaux MecsuHbIX gaHHbIX ICOADS (International Comprehensive Ocean-Atmosphere
Data Set) 3a 1854-2014 rr. OGHapyxeHo, uro usmeHunBocTh TIIO xapakTepusyercsi 3HAUM-
TEJIbHOW MPOCTPAHCTBEHHON HEOJAHOPOAHOCTBIO M 3aBHCHUT OT paCCMAaTPUBAEMOTO IIEPHUO/A Bpe-
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MeHU. BrisiBieHbI 0071aCTH B ATJIAHTUYECKOM B THXOM OKeaHax, B KOTOPBIX HaOIIOJAeTCs MakK-
CUMAJIbHOE IMPOSBICHUE KBA3UIIICCTUACCATHICTHETO KOJCOAHUs, aMILTUTYAa KOTOPOro JOCTHIacT
0.8 °C. K maOmrogaemMoil 3Ha4UTEIBHON MeEXroqoBoi niMeHuuBoctyd TI1O oTHOCUTCS SBJIEHUE
Onb-Huabo — HOkHOE KojeOanue, Hanbojee APKO BEIPAXKCHHOE B BOCTOYHOM TPOIMYECKOM Ya-
ctu Tuxoro okeana. OOCy)aaeTcsl BKJIaJ U3MEHEHUH BETPOBOT'O HANIPSDKCHUS U BEPTHKAJIBHOTO
nepeMelInBaHus B okeaHe B HaOmonaeMble Bapuanuu TIIO.

The variability of sea surface temperature (SST) at interannual and decadal time scales is
reviewed and analyzed. Time series of monthly mean data ICOADS (International Comprehen-
sive Ocean-Atmosphere Data Set) for the period 1854-2014 are used. It is found that the varia-
bility of SST is characterized by considerable spatial heterogeneity and depends on the period in
question. We have distinguished areas in the Atlantic and Pacific oceans, where the manifesta-
tion of quasi-sixty oscillations is maximal and their amplitude reaches 0.8 °C. The significant
interannual SST variability includes El Nifio — Southern Oscillation (ENSO), ENSO has its
largest expression in the eastern tropical Pacific. We also discuss the contribution of changes in
wind stress and vertical mixing in the ocean to observed variations of SST.

Ob ACTPOKVIMMATHYECKHUX YCJIOBUAX
B TOPHBIX PETHOHAX IOT'A BOCTOYHOM CUBUPA

IL.T". KoBagio, A.JO. IllnxoBuen

WuctutyT conmneuno-3emuoi ¢pusnku CO PAH, Mpkytck, Poccust
kovadlo2006@rambler.ru, artempochta2009@rambler.ru

ON THE ASTROCLIMATIC CONDITIONS IN MOUNTAIN REGIONS
OF THE SOUTH OF EASTERN SIBERIA

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

W3BecTHO, 4TO paspelaroniasi CoCOOHOCTh TEIECKOIIOB Ha3€MHOI0 0a3upOBaHUs OIpaHU-
YyeHa BIUsHUEM atMochepHoi TypOyneHTHOCTH. [1oBbIIeHNe pa3pelieHus: COTHEUHBIX U 3Be3/I-
HBIX TEJECKOIOB, a TakK€ MUHUMU3ALUS 3PPEeKToB aTMOc(hepHOil TypOyJIEHTHOCTU SIBISIOTCS
Ba)XHBIMH ITPOOJIEMaMU COBPEMEHHOW HabJr0aTeNIbHOM acTpoHOMUM. B paboTe mpencraBieHbl
pe3yabTaThl UCCIIEIOBAHUN aCTPOKIMMATHYECKUX YCIIOBUM B paitoHax CassHCKOM COTHEYHOM 00-
cepBatopun (CCO) u baiikansckoit actpodusmnueckoit ooceparopunt (BAO). Ilo nanubM apxu-
Ba NCEP/NCAR Reanalysis nonydeHbl BepTHKaJIbHBIC PACIPEICICHHsS MyIbCAIIUI TeMIIepaTy-
pBI, a TaKXKe BBISBJICHBI HanOOJIee BhIpaXKEHHbIE aTMOC(EPHBIE CIIOU C BBICOKOH TypOynu3auei.
Ha ocHoBe opMBbI SHEPreTHUECKOro cnekTpa arMochepHoi TypOyJIEeHTHOCTH B IIUPOKOM JHa-
na3one macmtaboB it CCO u BAO oueHeHbl BBICOTHBIE MPOGUIN MEIKOMACIITAOHBIX MYJb-
caluil TeMIeparypbl M IyJbCallui MOKa3aTelss IMperomiieHus Bo3ayxa. Mudopmanus o mpo-
CTPAHCTBEHHOM pacIipe/IelIeHuH, TUHAMUKE aTMOC(HEPHBIX CIIOEB pa3HON TypOyIU3aluy, a TaKKe
0 ()OHOBBIX MapamMeTpax MEIKOMAacCIITA0HON TypOYJIEHTHOCTH BakKHA ISl OLIEHKU TEXHUYECKUX Xa-
PaKTEPUCTUK aJANTHUBHBIX ONTUYECKUX CHCTEM C LEJIBIO MOBBILIEHUS Pa3pelleHUsl U KauecTBa
HN300pakeHH.

It is known that resolving power of ground-based telescopes is limited by the influence of
atmospheric turbulence. Increasing the resolving power of solar and stellar telescopes, as well as
minimizing the effects of atmospheric turbulence are important problems of modern observational
astronomy. The research results of astroclimatic conditions at the Sayan Solar Observatory (SSO)
site and at the Baikal Astrophysical Observatory (BAO) site are shown in the paper. Using
NCEP/NCAR Reanalysis archive data the vertical distribution of temperature fluctuations is ob-
tained, as well as atmospheric layers of high turbulization are identified. On the base on the atmos-
pheric turbulence energy spectrum shape in a wide range of scales the altitude profiles of small-scale
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temperature pulsations and the air refractive index ones are estimated for the SSO and BAO. Infor-
mation on the spatial distribution and dynamics of different atmospheric turbulent layers, as well as
the average parameters of small-scale turbulence is important to estimate the performance of adap-
tive optical systems, the task of which is to improve the image quality and resolution.

CPABHEHUE PA3JIMYHBIX METOI0B ®U3NYECKON ONITUKH
ITPU PEHIEHUU 3AJTAYU PACCESHUSA CBETA
HA KPUCTAJUVIMYECKUX YACTUHAX HEPUCTBIX OBJIAKOB

125 B. KoHOIIOHKHH, ’H.B. KycroBa, L2A T boposoii, L2c B. Hacomnos, 123 A. Ocunos

'HauponanbHslii HecaenoBaTenbekuit TOMCKHIT TOCYIapCTBEHHBIN YHIBepCeHTeT, ToMck, Poccus
*UncruryT ontuku armocdeps! uM. B.E. 3yesa CO PAH, Tomck, Poccus
sasha_tvo@iao.ru

COMPARISON OF DIFFERENT METHODS
OF PHYSICAL OPTICS WHEN SOLVING THE PROBLEM
OF LIGHT SCATTERING ON CRYSTAL PARTICLES OF CIRRUS CLOUDS

L2A.V. Konoshonkin, 2N.V. Kustova, * ?A.G. Borovoi, * 2S.V. Nasonov, '>V.A. Osipov

'National Research Tomsk State University, Tomsk, Russia
2V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

[IpencraBrieHsl HOBbIE PE3YNbTAThl CPaBHEHHsI pa3paboTaHHOrO B MIHCTUTYTE ONTUKU aTMo-
cdepnl um. B.E. 3yeBa CO PAH nox pykoBoacteom A.I'. bopoBoro merona Gpu3HMUeCcKoi ONTHKHU C
paspaborannbM B Kyushu University (AAnonus) nox pykoBojctBom nokropa K. Masuda meronom
¢dusnueckoit ontukn GOM2. TIpoBeeHO comocTaBlieHHE TCOPETHYCCKUX OCHOB MeToJoB. [Ipemo-
CTaBJICHBI pe3yJbTaThl YMCICHHOIO pacyera Ha MpUMepe TecTOBOH 3amaun. [l cpaBHEHMs ABYX
MeTo10B GOM?2 pemanach 3aj1aga paccesHUsI CBETa Ha IeKCaroHaJIbLHOM JICASHON IUIACTUHKE JTha-
MerpoM 50 MKM, BBICOTa KOTOpOil BapeupoBaia oT 4 mo 7 mkM. Ilokazarens mnpenomieHus
n=1.3117, jymnua BonHk! nagaromiero ceera 0.532 mxm. YacTriia HEMMOABMKHA, CBET MaJaeT CO CTO-
POHBI IECTUYTOJILHOM Tpanu. [TokazaHo xopoliree coryacue MeKIy MOTyIeHHBIMU Pa3HBIMUA METO-
JlaMHU 3aBUCUMOCTSIMA WHTEHCHBHOCTH CBETA, PACCESIHHOTO B HAIPABICHUU CTPOTO Hazaj. Xopoliee
COBIIAJICHHUE TIOATBEPKIACT BO3MOXKHOCTh MCIIOB30BaHUS METo/a (PU3NIECKONM ONTHKH ISl perlie-
HUS 331a4Ml PACCESHUS CBETA Ha YaCTHIIAX C XapaKTEePHBIM pazMepoM Oobiire 30 MKM.

The report presents new results of the comparison of physical optics method developed at
the V.E. Zuev Institute of Atmospheric Optics SB RAS by Dr. A.G. Borovoi with GOM2 meth-
od developed at Kyushu University (Japan) by Dr. K. Masuda. A comparison of the theoretical
foundations of method is presented. The results of numerical calculations of the test problem are
provided. For comparing two methods the problem of light scattering by hexagonal ice plate with
a diameter of 50 microns, the height of which ranged from 4 to 7 microns had been solved. The
refractive index is n=1.3117, the wavelength of the incident light is 0.532 microns. The particle
is fixed, and the light falls on the hexagonal face. The intensities in the exactly backscattered di-
rection obtained by different methods showed good agreement. The results of the comparison
confirm the possibility of using the physical optics method to solve the problem of light scatter-
ing by particles with a characteristic size greater than 30 microns.

HCCJIEJTOBAHUE N3BMEHUNBOCTU ATMOC®EPHOM TYPBYJEHTHOCTH
B PAMOHE O3EPA BAUKAJI

'E.A. Konbuios, 'B.II. JIykumn, 2I1.Y. KoBaaio, °A.10. Illuxosues

"Mucruryr onruku armochepst um. B.E. 3yera CO PAH, Tomck, Poccus
ZI/IHCTI/ITYT comHeuHo-3eMHOl pusuku CO PAH, Upkytck, Poccus
evgen704@iao.ru
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THE STUDY OF ATMOSPERIC TURBULENCE VARIABLILITY
IN THE REGION OF LAKE BAYKAL

'E.A. Kopylov, V.P. Lukin, ?P.G. Kovadlo, 2A.Yu. Shikhovtsev

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

[IpuBeneHbl OLICHKM KUHETHYECKON SHEPruu TYpOYJIECHTHOCTH B Pa3JIMYHBIE CE30HBI 1O
JaHHBIM MUKPOMETEOPOJOTHUYECKUX HM3MEpPEHUl B MPHU3EMHOM clioe atMocdepbl B pailoHe II.
JluctBsnka. VccnenoBanbl CHEKTPbl HEOJHOPOAHOCTEH CKOPOCTHM BETpa M TEMIIEpaTyphbl MpHU
U3MEpPEHMSIX pajanyca KOrepeHTHOCTH aTMmochepsl. PaccMoTpeHo, kakas A0S KUHETHYECKON
sHEeprum npeodpasyercs B TypOyJIECHTHYIO M KaK MEHSIETCSl JAHHOE COOTHOIIICHUE B TCUCHHUE TO/IA.
[Ipoananu3upoBaHa CBA3b MHTErPajbHBIX TYPOYJIEHTHBIX XapaKTePUCTHK ¢ (OPMOIl CHEKTPOB
atMochepHbIX HeogHOpoAHOCTEH. [IpoBeneHO cpaBHEHHE YCIIOBUIN aCTPOHOMHYECKOTO BHJICHUS
B 3UMHEE U JIETHEE BPEMS.

Estimates of the kinetic energy of turbulence in different seasons according to the micro-
meteorological measurements in the atmospheric surface layer in the region of Lake Baikal
(Listvyanka). We investigated the spectra of inhomogeneities in wind speed and temperature
measurements of the coherence radius of the atmosphere. We considered what part of the kinetic
energy transforms into turbulent and how the ratio changes over the year. The correlation of the
integral turbulence characteristics with the shape of the spectra of atmospheric inhomogeneities
Is analyzed. Comparison of astronomical visions in winter and in summer are compared.

BJMSIHUE BO3MYIIIEHU B HU3KOIIUPOTHOM TPOIIOCP®EPE
HA JUHAMMWYECKHUE ITPOLHECCHI BO BHETPOITMYECKOU CTPATOC®EPE

lo.c. KouerkoBa, AN, IToropeabues, B.1. MopaBuHOB

"YucrutyT conneuno-zemuoit dusuxu CO PAH, Upkytck, Poccst
Poccuiickuit rOCyIapCTBEHHBIN TUIpOMETeopoorndecknii yansepcuret, Cankt-IletepOypr, Poccus
meteorologist-ka@yandex.ru

INFLUENCE OF LOW LATITUDE TROPOSHERE DISTURBANCES
ON DYNAMICAL PROCESSES IN THE EXTRATROPICAL STRATOSPHERE

'0.S. Kochetkova, ?A.1. Pogoreltsev, *V.I. Mordvinov

YInstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
“Russian State Hydrometeorological University, Saint-Petersburg, Russia

s uccnenoBaHus pacrpoCTpaHEHUsT HU3KOYACTOTHBIX BO3MYILEHUN B HMKHEW U cpen-
Hell atMocdepe Bo BpeMs BHe3anHbIX cTpatochepHbix noremienuit (BCII) ucnonb3oBana mo-
nenb cpenaHert u Bepxuen armochepsl (MCBA). Pe3ynbrarsl pacyeToB moKa3ajiu, 4TO MPOIECCH
B 9KBAaTOPUAIBHOM Tpomocdepe u cTpatochepe (KBa3UIABYXJIETHUE KOIe€OaHHs, KOHBEKTHUBHbIE
MCTOYHMKH TEIUIa) CYIIECTBEHHO BIIUSIOT HAa LIUPKYJISILIMIO 3UMHEH BHETPOMMYECKOM cTpaTrocepsl,
Brimoyass BCII, nmprueM XxapakTep BIMSHUS 3aBUCHT OT aMIUTUTY/bI U PACHOJIOKEHUS] HCTOYHUKOB
Terja B Tporocdepe. B 3aBUCMMOCTH OT pacrnosioskeHHs AOMOJHUTEIbHbIE HICTOYHUKH TeIlia MO-
I'YT YCHJIMBATh WIN OCHAOIATh LUPKYISALIUOHHBIE (aKTOPbI, OTBETCTBEHHBIE 32 (HOPMUPOBAHUE
Oapuyeckux aHoOMaiuii B oOjacTu cTpaTocepHOro MOJSIPHOIO BHUXPS U CTpaTochepHOro
cTpyiiHOro TeueHnusi. Haumbosee cuibHOE BIUSHHE OKAa3bIBAIOT JOMOJHHUTEIbHBIE MCTOYHUKH
TeIjla B BOCTOYHOM yacth MHanicKoro okeaHa. BonHOBOW MEpEeHOC SHEPTUH U3 HTOrO pailioHa
ycuIMBaeT Oapuyeckue aHOMAIMKM BO BHETPOIMYECKOH cTpaTochepe Haja ceBepO-BOCTOUHOM
A3mueil u ceBepHOH YacThio THXOro OKeaHa, YTo crocoOcTByeT pa3BuTHio coobiTuit BCII.

We used the model of the middle and upper atmosphere (MUAM) to investigate the propa-
gation of low-frequency disturbances in the lower and middle atmosphere during sudden strato-
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spheric warming (SSW) events. The results of simulation indicate that the processes in the equa-
torial stratosphere and troposphere (Quasibiennial oscillation, convective heat sources) signifi-
cantly affect the winter stratospheric circulation, including the nature of the SSW. Moreover, in-
fluence depends on the amplitude and position of a heat source. Depending on the position of the
additional heat sources can strengthen or weaken the circulating factors responsible for the for-
mation of pressure anomalies in the stratospheric polar vortex and the stratospheric jet stream.
The most heavily influenced by additional heat sources in the Eastern Indian Ocean. Advective
or Wave energy transfer from the area increases the baric anomalies in the extratropical strato-
sphere over North-Eastern Asia and the North Pacific Ocean which contributes to the develop-
ment of the SSW events.

BAPUAIINY CE30HHOM ADPO30JIbHON ONITUYECKOM TOJIIINA ATMOC®EPHI
B JIYIIAHBE IO JAHHBIM AERONET

'H.B. Kyp6onos, °C.®. AOaynaes, ’B.A. Mac.10B

'Ta UKHKCKHiT HALHOHATBHBII yHHuBepcuTeT, Jymante, Tampkukuctan
2DU3HKO-TeXHIYCCKHIT uactuTyT UM. C.Y. Ymapoa AH PT, /lyman6e, Tamkukucran
nomvarjon_90@mail.ru

VARIATIONS OF SEASONAL AEROSOL OPTICAL THICKNESS
OF THE ATMOSPHERE IN DUSHANBE ACCORDING TO AERONET DATA

N.B. Kurbonov, ?S.F. Abdullayev, 2V.A. Maslov

'Tajik National University, Dushanbe, Tajikistan
2S.U. Umarov Physical and Technical Institute, Dushanbe, Tajikistan

B pabore obOcyxnmarorcs mpeaBapuTEIbHBIC PE3yabTaThl HCCICIOBAHUN ONTHUYECKUX H
MUKPO(DU3NYECKUX XapakTepucTuk armochepsl B JlymanOe. VccienoBaHusi MpPOBOIMINCH C
utosigs 2010 mo mapt 2011 r. ¢ ucnonp3oBanuem conHeuynoro ¢oromerpa CE-318 mo mpo-
rpamme AERONET. [Tokazano, 4To a3po30ibHast ONTUYECKas TOJIAa MOHOTOHHO YMEHbBILAETCS C
YBEIIMYCHUEM JTUHBI BOJTHBI. [IpoBe/ieH aHaM3 CE30HHBIX M3MEHEHHUH 3allbUICHHOCTH, CBS3aH-
HBIX C BTOP)KCHHEM ITBUICBOI MIJIBI.

The paper discusses the preliminary results of optical and microphysical properties of the
atmosphere in Dushanbe, conducted between July 2010 till March 2011 using the sun photome-
ter CE-318 on framework of AERONET program. Aerosol optical thickness decreases monoton-
ically with increasing wavelength. The analysis of seasonal changes in dust associated with the
intrusion of dust haze.

BJUAHUE KBA3UJBYXJETHUX KOJIEBAHUM
HA YCJIOBUSA PACIPOCTPAHEHUA CTAHUNOHAPHBIX INTAHETAPHBIX BOJIH
N UX BBAUMOIAEUCTBHUE CO CPEAHUM NIOTOKOM

0.U. Jleiite, A.H. Iloropeasues

Poccuiickuii rocyaapcTBeHHbIH rugpomereopoorndeckuii yausepeuret, Cankt-IlerepOypr, Poccus
olghaleite@gmail.com

QBO INFLUENCE OF ON PROPAGATION CONDITIONS
OF STATIONARY PLANETARY WAVES
AND THEIR INTERACTION WITH MEAN FLUX

O.l. Leite, A.l. Pogoreltsev
Russian State Hydrometeorological University, Saint-Petersburg, Russia

Hccnenyercsa BausiHue KBazuaByxseTHUX konedbanuit (K/IK) Ha pacnpocrpanenue cramu-
oHapHbIX M1aHeTapHbIX BoJH (CIIB) u3 Tponocdeps! B cTpatocdepy U 1aeTcs OleHKa pa3indus
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yCKOpeHu# cpennero nmoroka noj BiuustHueM CIIB npu paznuunbix dazax KIK.

st pacuera pacnpoctpanenus CIIB ¢ BomHoBbiMEu yricnamu m=1 u m=2 (CIIB1 u CIIB2)
UCIIONB3yeTCs uHeiHas moaenb cTpykTypbl CIIB. Knumarnueckue (ocpennennsie 3a 2002—
2012 rr.) 3Hauenus ammuutya U Ga3 CIIB1 u CIIB2 B ssHBape HCIONB3YIOTCS B KA4eCTBE HUXK-
HUX TpaHW4YHbIX yciaoBui. [Ipu mopenupoBanuu crpyktypbl CIIB ucmonb3oBamvuchk (OHOBBIC
3HAUEHUS CPETHETr0 30HAIBLHOTO BETpa Ui BOCTOUHOU U 3amanHoi (a3 KK, paccuuranusie ¢
nomoinbio amnupudeckux mozaenerr UK Met Office u HWMO7. [ony4ueHHbIE pe3yabTaThl TTOKa-
3BIBAIOT, YTO uMeeTcsi cymiecTtBeHHoe BiusHue KJ/IK na ycnoBusi pacnpoctpanenusi CIIB u3
Tporocdepsl B crparochepy. YCKOpeHHE CPEIHEro MOTOKa B BBICOKMX LIMPOTaxX CHIIbHEE MOJ
neiicrBueM BocTouHOM (aszsr KK,

The influence of the quasi-biennial oscillations (QBO) on propagation conditions of sta-
tionary planetary waves (SPW) from the troposphere into the stratosphere is investigated. Differ-
ence in accelerations of the zonal mean flow by SPW under different phases of the QBO is esti-
mated. The linearized model of the SPW structure is used to calculate the propagation of the
SPW with zonal wave numbers m=1 and m=2 (SPW1 and SPW2). The climatic (averaged over
2002-2012 years) SPW1 and SPW2 amplitudes and phases in January are used as lower bounda-
ry conditions. To simulate the SPW structure the background zonal mean wind for easterly QBO
and westerly QBO phases we used outputs the UK Met Office and HWMO7 empirical models.
The results obtained show that there is a substantial influence of the QBO on propagation condi-
tions of SPWs from the troposphere into the stratosphere. It is shown that accelerations of the
mean flow at higher-middle latitudes are stronger under easterly QBO phase.

PE3YJIbTATHI MOHUTOPUHI' A HEUTPOHOB HA PA3JIMYHBIX CTAJIASAX
I'PO30BO AKTUBHOCTH B ATMOC®EPE

B.10. Jlynenko, B.II. AuToHOBAa

JlodyepHee TOBapUIIECTBO C OTPaHUUEHHON OTBETCTBEHHOCTBIO «IHCTUTYT HOHOChEPEHI»,
Anmartel, Kazaxcran
unclegoering@gmail.com

RESULTS OF MONITORING NEUTRONS AT DIFFERENT STAGES
OF THUNDERSTORM ACTIVITY IN THE ATMOSPHERE

V.Y. Lutsenko, V.P. Antonova

Institute of lonosphere, Almaty, Kazakhstan

IIpencraBiensl pe3yabTaTbl MOHUTOPHUHTA TEIUIOBBIX HEUTPOHOB TsHb-IlaHbCKOTO dKCMHIE-
PUMEHTAJILHOTO KOMITJIEKCa Ha Pa3IUYHBIX CTaJUAX I'pP030BOH akTUBHOCTH. OOHapyXeHO, UTO
CTaHJAPTHOE OTKJIOHEHHWE MUHYTHBIX 3HAYEHUH JaHHBIX CTaHAAPTHOIO HEUTPOHHOI'O MOHUTOpA
BO BpeMs I'po3bl Beerzia 0obllie, 4eM B YCIOBHSIX XOpolIel nmorojasl. Mbel 0ToOpaan COOBITHS BO
BpeMsI IPOXOXKIACHUSI TPO30BBIX O0JIAKOB HaJl BBICOKOTOPHOM CTaHIMEN, HO 6€3 MOJIHUEBBIX pa3-
Ps10B WM C HEOOJIBIIUM UX KOJMYECTBOM (TpenBapuTenbHas (aza rpo3sl). Haiineno, uro atmo-
cepHOE INIEKTPUUECKOE IOJIE IOJIOKUTEIBHOW MOJSPHOCTH YMEHBIIAET CKOPOCTh CUETa
HEUTPOHHOIO MOHMUTOpPA, a OTPULATEIBHOM — yBENUYMUBACT. UyBCTBUTEIBHOCTh ACTEKTUPYE-
MBIX YaCTHL K U3MEHEHHIO JIEKTPHUYECKOrO IOJS YMEHBIIAETCA C YBEIMYEHHEM HMX DHEPTHUU.
Bepxuuii sHepreruueckuii mopor cocranisger nopsaka 10 I'sB. B atux coObITHAX BO3MOXKHA re-
Hepalus HeMTPOHOB, 0OYCIIOBJIEHHAs MOJIHUEBBIMU pa3psaaamu. ClenaHo 3aKIF0YEHHUE, YTO Ha
pasHBIX CTAJUSIX IPO30BOM aKTHBHOCTU PETUCTPUPYEMOE M3MEHEHHE HEUTPOHHOIO MOTOKa 00Y-
CJIOBJICHO Pa3HBIMU MEXaHM3MaMH. DTH MEXaHU3MbI 00CYX1al0Tcs B padoTe.

Results of the study of monitoring thermal neutrons on Tien-Shan experimental complex at
different stages of thunderstorm activity are presented. We found that the standard deviation of
minute values of the neutron monitor data during thunderstorms always exceeds values under
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fair weather conditions. We selected events during the passage of thunderstorm clouds over the
high altitude station without lightning discharges or with a small number of them (the prelimi-
nary stage of a thunderstorm). It was found that atmospheric electric field of positive polarity
decreases the count rate of the neutron monitor, and negative polarity increases. The sensitivity
of the detected particles to change of the electric field decreases with increasing their energy.
The upper energy threshold is ~10 GeV. The generation of neutrons caused by lightning is pos-
sible in these events. It is concluded that change of neutron flux at different stages of thunder-
storm activity are caused by different mechanisms. These mechanisms are discussed.

INPUMEHEHMUE JIMJJAPOB B PEHIEHHNHA 3AJIAY
JUCTAHIUOHHOTI'O 30HAUPOBAHUSA TAPAMETPOB ATMOC®EPBI

A.Il. Makees, B./l. bBypaakos, C.W. loaruii, A.B. HeB3opoB

WuctutyT ontrkm atMocdeps uM. B.E. 3yeBa CO PAH, Tomck, Poccust
map@iao.ru

USING LIDARS IN SOLVING PROBLEMS
OF REMOTE SENSING OF ATMOSPHERIC PARAMETERS

A.P. Makeev, V.D. Burlakov, S.1. Dolgii, A.V. Nevzorov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

OnuceIBalOTCSI TEXHUYECKUE XAPaKTEPUCTHKU MOJCPHU3UPOBAHHOTO JHAAPHOTO KOM-
mexkca Cubupckoi nunapHoit cranuuu. [IpencraBieHbl BO3MOXKHBIE METOJIBI TUCTAHIIMOHHBIX
M3MEpEeHUl paaualioHHO-3HAUMMBIX MTapaMeTPOB aTMOCHEPHI, TAKMX KaK CTpaToC(epHBIi aspo-
3001 U 030H. OOpaboTaHHBIC NAaHHBIC JIA3EPHOTO 30HJIUPOBAHMS MMOKA3aHBI B BHJIC BOCCTAaHOB-
JICHHBIX BEPTUKAIBHBIX MPOUIICH a3p030JIsi, 030Ha U TEMIIEPATYPHI.

The report describes the technical characteristics of modernized lidar complex of Siberian
Lidar Station. The possible methods of remote measurements of radiatively significant parameters
of the atmosphere, such as stratospheric aerosol and ozone, are presented. The processed laser
sensing data are given in the form of retrieved vertical profiles of aerosol, ozone, and temperature.

CBA3b BUXPEBOM AKTUBHOCTH C U3BMEHYNBOCTHIO MAJIBIX I'A30BBIX
COCTABJIAIOIIUX ATMOC®EPBI HAJI TEPPUTOPUEN CEBEPHOI EBPA3UHA

H.B. IlankparoBa, M.I'. AknepoB

WuctutyT duszuku atmocdepst M. A.M. Obyxosa PAH, Mocksa, Poccus
n_pankratova@list.ru

CORRELATION BETWEEN VORTEX ACTIVITY AND VARIABILITY
OF SMALL GASE COMPONENTS
OF THE ATMOSPHERE OVER NORTHERN EURASIA

N.V. Pankratova, M.G. Akperov
A.M. Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia

B paGore mpoBeneH aHalW3 MPOCTPAHCTBEHHOM W BPEMEHHOH M3MEHUYHMBOCTH Ta30BBIX
MMpUMeceH Ha pa3IMYHBIX MaciiTabax Imo JaHHBIM n3MepeHnit Ha ctaHmusx MDA PAH, a taxxke
nmanabeix okcneauiii TROICA (TRanscontinental Observations Into the Chemistry of the
Atmosphere). JlonroBpeMeHHBIE pSAAbl HAOIIOIEHUN TO3BOISIOT IPOBECTH CTATUCTUUSCKUM aHa-
JIM3 BPEMEHHON M3MEHYMBOCTH Ta30BbIX COCTABIISIONINX, KOPPEKTHO OIEHUTH JTMHEHHBIE TPEH/IBI.
Jlis ydera BIMSHUS (DOTOXUMHUYECKMX W JIMHAMHUYECKUX aTMOC(EpPHBIX MPOIECCOB HA XUMHYE-
CKUI COCTaB MPHU3EMHOT0 BO3/yXa MCIOJh30BaHA CHHOMNTHYECKass MHQpopMalus U 06a3a JaHHBIX
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COBPEMEHHOTO peaHanm3a. i ucciiefoBaHus M CUCTEMATHU3AMH CHHONTHYCCKUX YCIIOBHM OBLIT
pa3paboTaH aBTOMATH3WPOBAHHBIN METOJ] HUACHTH(MHKAIMKA BHETPOIMHUYCCKUX ITUKJIOHOB M aHTH-
IUKIOHOB. MccnenoBaHbl peKMMbI BHETPONMYECKUX ITMKJIOHOB W AHTHUIIMKJIOHOB, B TOM YHCJIC
KOJIMYECTBO, pa3Mepbl 1 MHTCHCUBHOCTh, IIPOBEJICH aHAIM3 CBSI3M XapAaKTEPUCTHK BUXPEBOU aK-
THBHOCTH M COCTaBa npu3eMHoro Bo3ayxa B LlentpanbHoii Poccnu (ctannmu M®PA) u B llen-
TpanbHOM Cubupu (30THHO), OLICHEH BKJIAJ PA3IUYHBIX CHHONTHYECKUX IIPOIIECCOB B YCIOBHS
HaKOIUICHUS M PACCEHBAHUS MPUMECEH. ITO TO3BOJIMUT B JTATBHEHUIIIEM YTOYHUTH METOIbI IIPOTHO3a
OTACHBIX JKOJOTUYECKUX cHTyaluid. PaboTa BhIIONHEHA NP MOANEPKKE MPOeKTOB PODU
Ne 15-55-04097, 15-35-21061, 14-05-31078; PH® Ne 14-47-00049.

The analysis of spatial and temporal variability of gas impurities at different scales from
measurements at stations IAP RAS, as well as data of TROICA expeditions (TRanscontinental
Observations Into the Chemistry of the Atmosphere) was made. Long-term series of observations
allow us to make statistical analysis of temporal variability of the gas components and correctly
assess linear trends. Synoptic information and a database of modern reanalysis were used to ac-
count the effect of photochemical and dynamic atmospheric processes on the chemical composi-
tion of the surface air. The automated method of identification of extratropical cyclones and anti-
cyclones was developed for researching and systematizing synoptic conditions. Modes of extra-
tropical cyclones and anticyclones, including their number, size and intensity were investigated.
The analysis of connection of characteristics of storm-track activity and composition of the surface
air in Central Russia (IAP RAS stations) and in Central Siberia (Zotin) was made. The contribution
of various synoptic processes to accumulation and dispersion admixtures was studied. This allows
us to clarify the methods of forecasting of extrem ecological situations. The work has been funded
by RFBR No. 15-55-04097, 15-35-21061, 14-05-31078; RSCF No. 14-47-00049.

BAPHAIIMU TPU3EMHOT'O 3JIEKTPUYECKOTI'O I10JI51
P KYYEBO-J1OXKIEBOU OBJIAYHOCTH

K.H. IlycTroBajaos, I1.M. Haropckmuii

WHCTUTYT MOHUTOpPUHTA KIIMMaTHUECKUX U sKosorndeckux cucreM CO PAH, Tomck, Poccus
const.pv@yandex.ru

VARIATIONS OF THE SURFACE ELECTRIC FIELD UNDER
CUMULONIMBUS CLOUDINESS

K.N. Pustovalov, P.M. Nagorsky

Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia

HccnenoBanbl Bapualuy HAMPSOKEHHOCTH AJICKTPUYECKOTo 1ot E, cBsi3aHHBIE C Ky4eBO-
noxaeBor obmagHocThio. Mcnonb3oBansl ganubeie (ToMck) o HampspkeHHOCTH E, mHbOpMamms
00 001a4HOCTH M aTMOC(EPHBIX SBICHUIX (MeTeocTaHIus «TOMCK») M JaHHBIE CIIEKTPOPaAINO-
Mmerpa MODIS. HaGmronenus Bkiro4aroT nepuoasl Mai—ceHTs0psr 2006-2013 rr. Otobpansl
JIAHHBIE CO CJICIYIOITUMHU 0COOCHHOCTIMHM: a) Hanuuue Cb; 0) HaM4YMe JIMBHEBOTO JOKI, Tpajaa
WM TPO3bl; B) oTCyTcTBUE NS, As U St; I') OTCYTCTBHE OOJIOKHBIX U MOPOCSIIIUX OCAJKOB; JT) OT-
CYTCTBHE TyMaHa, IBIMKH M JIbIMa JIECHBEIX MmoxkapoB. Jlomyckanock Hanuuue Cu, Sc, Ac, Cc, Ci
u Cs. OnpefelieHpl CTaTHCTHYECKUE XapaKTePUCTUKHM Bapuanuii £ npu mnpoxoxacHuu B Cb B
JUBHEBOM W TPO30BOM CTaAMsIX, HE CBSA3aHHBIX C MOJIHMEBBIMH pa3psgaMu, U X IapaMeTpPOB:
oOmel ATUTEILHOCTH BapHalui Ty, aMIUIMTYIbl Bapualyi Ay, Yuciia, JIUTEILHOCTH U CPEIHUX
3HaYCHMH MoNokuTeNbHbIX (Nd+, Dd+, Vd+) u orpunarensueix (Nd—, Dd—, Vd—) Bo3mytieHuid.
BrusBriens! ocobenHocTH Bapuanuii E s atmocepHbIx ppoHTOB M BHYTPUMACCOBOI KOHBEKIIHH.

We investigated the variation of the electric field E, associated with cumulonimbus clouds.
We used the data (Tomsk) on the strength E, the information about clouds and atmospheric phe-
nomenons (weather station Tomsk) and data of spectroradiometer MODIS. The observation pe-
riod was May-September 2006-2013. We selected data with the following features: a) the pres-
ence of Cb; b) the presence of shower, hail or thunderstorm; c) absence of Ns, As and St; d) lack
landregen and drizzle; e) lack of fog, haze and smoke. The presence of Cu, Sc, Ac, Cc, Ci and Cs
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was allowed. We determined statistical characteristics of the variations of E during the passage
Cb in the shower and thunderstorm stages, non-associated with lightning, and their parameters
such as the total duration of variations T,, the amplitude of variations Ay, the number, duration,
and average values of positive (Nd+, Dd+, Vd+) and negative (Nd—, Dd—, Vd—) disturbances.
Features of variations E during atmospheric fronts and convective regions were identified.

BJIUAHUE KJIK U COJTHEYHOM AKTHBHOCTH .
HA MEKTOIOBYIO UBMEHYUBOCTDH JAT BECEHHEU IIEPECTPOUKHA
CTPATOC®EPHOU IUPKYJIALIUN

E.B. Pakymuna, A.FO. Kanyxuna, E.H. CaBenkoBa, A.U. Ilorope/sibuen

Poccuiickuii rocyaapcTBeHHBIH runpomMereoponorndeckuii yausepcuret, Cankt-IlerepOypr, Poccus
zhenya_rakushina@mail.ru

INFLUENCE OF QBO AND SOLAR ACTIVITY
ON INTERANNUAL VARIABILITY OF DATES OF SPRING-TIME TRANSITION
OF STRATOSPHEREIC CIRCULATION

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

B nanHoli pabote ucciemyercs BIUSHUE COJTHCYHOM aKTHUBHOCTH Ha M3MEHYMBOCTH CPOKOB
BECEHHEH IepecTPOrKH cTpaTochepHOr HUPKYIAIUU. [ oOHApYKCHUS BIMSHUS JaHHBIC O CPO-
Kax W COJIHEYHOW aKTHMBHOCTH OBLTH CIPYIITUPOBAHBI COTIIACHO (ha3aM KBa3UIABYXJIECTHUX KoyieOa-
Huii (K/IK). B pe3ynbrate Oblia BbISBIICHA 3aBUCHMOCTD JaT BECCHHEH MEPECTPOMKHU cTpaTtochep-
HOHM LUPKYJSIIUU OT COJIHEYHOM akTUBHOCTU. [Ipu pazaesnieHnn CpoOKOB Ha PaHHIOIO U MO3HIOI0
MePECTPOMKY HAMOOJbIIIEe BO3JACHCTBUE COJIHEYHOTO CHUTHAJA OOHApYKEHO IPH TO3IHEH Iepe-
CTpOMKe. OBIJIO IMOKa3aHO TAK)Ke, YTO MPHU BHICOKOW COJIHEYHOW aKTUBHOCTH CBSI3b MEXIY JaTaMu
BECCHHEHW TIEPECTPOUKH U COJTHEYHON aKTUBHOCTBIO OOJIBIIIE, YEM ITPH HU3KOH.

The study is devoted to investigation of the solar activity influence on variability of the
springtime transition dates of stratospheric circulation. Only grouping the data of the springtime
transition and solar activity, according to the phases of the quasi-biennial oscillation (QBO), the
Sun influence was detected. It was obtained that there is a dependence of spring transition dates
on solar activity. And in case of the Sun influence 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. The spring time transition is one the most prominent feature of the stratospheric
circulation over the winter pole, it determines the beginning of spring season, and has impacts on
the hydrological cycle, vegetative growing season and many other special things, and therefore is
important for studying nowadays.

CBA3b IMPOIIECCOB B DKBATOPUAJIBHOMN TPOIIOC®EPE
C TUHAMMKOM CTPATOC®EPHI

ML.A. PyaneBa, B.U. MopaBuHoB, E.B. /leBsiToBa

WucturyT conmneuno-3emuont ¢puszuku CO PAH, Upkyrck, Poccus
rudneva@mail.iszf.irk.ru

CONNECTION BETWEEN PROCESSES IN EQUATORIAL TROPOSPHERE
AND STRATOSPHERIC DYNAMICS

M.A. Rudneva, V.I. Mordvinov, E.V. Devyatova

Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

HccnenoBana cBsi3b konebanuss Mamnena—/Ixynuana (Madden-Julian Oscillation, MJO) ¢
JMHAMUYECKUMH TIpOIleccaMi B cTpaTocdepe: KBa3HIBYXJIETHUMH KOJICOAHUSMH 30HAIBHOTO
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BeTpa B SKBAaTOpUAJBHOHN cTpatocdepe U BHE3AMHBIMH CTPAaTOCHEPHBIMU MOTEMICHUSIMU —
SPKAUMH COOBITUSIMU, XapaKTEPHBIMHU ISl TUHAMHUKH 3UMHEH BBICOKOIIMPOTHOM CTpaTOChephl.
MJO — nepuoanuecky yCHIMBAIOMIAsACA KpyIHOMAcIITaOHas KOHBEKIUS B TPOIMYECKOM Tpo-
nocdepe ¢ nepuogom 30-60 cyr. Xapakrep MJO meHsieTcs OT roJia K TOAY, UYTO MPOSBIISCTCS B
M3MEHYUBOCTH KBa3HUABYXJIETHEH HUKIMYHOCTH YKBATOPUATBHOIO 30HAILHOTO BETPA, & XOPOLIO
BbIpaXeHHBIM COOBbITHSIM MJO 0OnbIION aMIUIUTYIIBI COOTBETCTBYIOT HamOojiee MaciTaOHbIE
coOBITHSI BHE3ANHBIX CTpaToc(epHbIX moTeruieHui. PaboTa BbimojHeHa B pamkax rpanta No
HIII-2942.2014.5 TIpe3unenta P® rocynapcTBeHHON MOIAEPKKH BEYLIIUX HayUHBIX KO PO.

We study the connection between the Madden-Julian oscillation (MJO) and dynamic pro-
cesses in the stratosphere such as the quasi-biennial oscillations of zonal wind in the equatorial
stratosphere and stratospheric sudden warmings. They are spectacular events typical for the dy-
namics of the extra-tropical winter stratosphere. MJO is a periodically increasing large-scale
convection in the tropical troposphere with a period of 30—60 days. MJO character changes from
year to year that is manifests in the variability of the quasi-biennial oscillation of equatorial
zonal wind. Well-expressed large amplitude MJO events correspond to the most significant
events of stratospheric sudden warmings. The study was supported by grant No. 2942.2014.5
of the President of RF of government support of RF leading scientific schools.

K BOITPOCY BUXPEBOI'O IBUKEHUA ATMOC®DEPBI

10.A. CemenoBa, P.I'. 3akunan

CeBepo-KaBkasckuit Gpenepansabiii yauBepcureT, CTaBpononb, Poccus
brilliance_wave@mail.ru

ON THE PROBLEM OF VORTEX MOTION OF THE ATMOSPHERE
YU.A. Semenova, R.G. Zakinyan

North-Caucasian Federal University, Stavropol, Russia

OOBIYHO B Kau€CTBE OCHOBHBIX COCTOSIHUI aTMOC(epbl pacCMaTPUBAIOT COCTOSIHUE CTATUKH
¥ BO3MYIIEHHE OTHOCHTEIBHO HErO B BHJIE T'€OCTPO(UUECKOTO U HIKMAHOBCKOTO COCTOSTHUM.
B »Tux Mozensx BepTUKaIbHON COCTaBIISAIOLIEH CKOPOCTH BeTpa npeHebperaioT. B HacTosmei
paboTe UCClIe0BAaHO TPEXMEPHOE COCTOSHUE aTMOC(epsl C Y4eTOM BEPTHKAIbHONW CKOPOCTH U
MIOKA3aHO, YTO OHO SIBIISIETCS] BAXPEBBIM.

3anuchiBaéM ypaBHEHHUS, OIMCHIBAIOIIME CTAallMOHAPHOE COCTOSHHME arMocdepsl, B

Gespasmepom Bume: 5=H/L, Re=UL/v (umcno Peiinompaca), Ri=HxN?/U® (aucmno

Puuapacona), N — wactora bpenra—Bsiicss, N? =agAy, Pr=v/x (uucno Ilpannris),
U

B ZmOyH ’
OTHMCHIBAIONIYIO TIOJIe CKopocTel. Ee aHanwm3 Mmoka3bIBacT, U4TO JBMIKEHUE BO3IYNTHOW YACTHIIHI
UMEET TPEXMEPHYIO CIIUPANBHYIO CTPYKTYPY.

Typically, the ground states of the atmosphere is considered as a state of static and outrage
about him in the form of the geostrophic and Ekman states. In these models, the vertical wind
velocity component is neglected. In this paper we investigate the three-dimensional state of the
atmosphere with the vertical velocity and show that it is a vortex.

Equations describing the steady state of the atmosphere, in dimensionless form arethe fol-

lowing: §=H/L, Re=UL/v (Reynolds number), Ri=H«xN?/U? (Richardson number), N —of
Brunt-Viisild frequency, N?=agAy, Pr=v/x (Prandtl number), Ro, =U/2w,, (Rosshy
U
ZmoyH

lysis shows that the motion of air particles has a three-dimensional spiral structure.

Ro, =U/2®,, (umucmo Poccobu), Ro, Ilomyuyaem cucremy ypaBHEHMI,

number), Ro, = . We obtain a system of equations describing the velocity field. Its ana-

103


mailto:brilliance_wave@mail.ru

BIHI®O®D-2015. Cexyus D. @uzuxa ammocgepuot
HABJIIOJJEHUE YETOYHOM MOJIHUHU B IKYTCKE
A.A. Toponos, P.P. Kapumos, B.A. Myanasipos, B.!. Ko3nos, C.A. Ctaponyoues

HucTutyT KOcMOU3nUeckux uccieaoBanuii u asponomun uM. FO.I'. [lladepa CO PAH, fAxytck, Poccust
Anatol2010@mail.ru

OBSERVATION OF THE BEAD LIGHTNING IN YAKUTSK
A.A. Toropov, R.R. Karimov, V.A. Mullayarov, V.l. Kozlov, S.A. Starodubtzev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

YeTouHast MOJHHUS IIPEACTABIIIET COOOM OYEHb PEAKYIO (POPMY IIIEKTPUUSCKOTO IPO30BOr0
paspsifia Ipy I'po3e B BHJE LICHOYKH CBETALIUXCS TOYEK, WIM OYCHH. DTOT THUII MOJHUN 00s3aH
CBOEMY IIPOMCXOKICHHIO pa3psay OOBIYHOM JIMHEHHON MonHuH. PopMa KaKIIOoro CBETSIIEIOCS
JJIEMEHTa YEeTOYHON MOjHuU Onm3ka chepuueckoi. CoceqHue 3IEMEHThI Pa3aeiacHbl TEMHBIMH
HECBETALIMMUCS IPOMEXyTKaMmu. IlpencraBiieHsl pe3yabTaThl HAOIIONEHUM YETOUYHOH MOIHUH
BO BpeMs Ipo3sl 6 uroig 2014 . B SAxkyrcke. HaGmaroganucs Tpy 4eTOYHBIE MOJIHUH IOCIIE YIAPOB
JIMHEHHOM MOJHMHU B TEJICBU3MOHHYIO BEIIIKY B IIEHTPE ropoja. Bo BpeMs rpo3bsl IpoOH3BOIH-
JIaCh 3aITMCh 3JICKTPOMArHUTHBIX CUTHAJIOB OT MOJIHHI, H3MEpsIach HAIIPSHKEHHOCTD BJICKTpHYe-
CKOTO IOJIs, PETUCTPUPOBAIINCEH BapHallid HEUTPOHOB B aTMOchepe U MPOU3BOAMIIACH BHIE03a-
MUCh ¢ BBICOKUM paspemenueM (1920x1080, 25 kaapoB B CEKYHY) YETBIPEMS KaMepaMH, ycTa-
HOBJICHHBIMHU Ha BEICOKOM 31aHuu B SIkyrcke. [IpoBefieH aHaIn3 IOJYUCHHBIX BUCO3AIIMCEH U
3aIMCeH DJICKTPOMATHUTHBIX CHTHAJIOB. Y CHIICHUS IOTOKA HEHUTPOHOB B aTMocdepe BO BpeMs
YETOYHBIX MOJIHUUA HE OoOHapykeHo. [IpoBeneHa olleHKa TUHEHHBIX Pa3MEPOB CBETSIIMXCS 00-
JIACTEH U PACCTOSTHUS MKy 00JIACTSIMHU YETOUYHOW MOJTHHH.

Beaded lightning is a very rare form of electrical discharge during a thunderstorm, as a
chain of luminous points or beads. This type of lightning discharge owes its origin usual linear
lightning. The shape of each element of the luminous beaded lightning nearly spherical and is
separated from adjacent elements, non-luminous dark gap. This paper presents the results of ob-
servations beaded lightning during a thunderstorm July 6, 2014 in Yakutsk. There were three
beaded lightning strikes after a lightning to the television tower. During a thunderstorm, has been
recorded electromagnetic signals from lightning, measured electric field intensity variations,
detected neutrons in the atmosphere, and recorded video in high resolution (1920x1080, 25
fps) with four cameras mounted on the tallest building in Yakutsk. Video and electromagnetic
signalswere analyzed. Strengthening the neutron flux in the atmosphere during beaded lightning is
detected. The estimation of the linear dimensions of the luminous area and the distance between the
regions beaded lightning was made. The study was supported by the grant No. HIII-2942.2014.5 of
the President of RF (the government support of leading scientific schools of RF).

MOJIEJUPOBAHUE TPAEKTOPUM AKYCTHUKO-TPABUTAIIMOHHBIX BOJIH
B ATMOC®EPE

H.O. IlleBuyk, A.W. IToropeasuen

Cankr-IletepOyprckuii rocynapctBeHHbIH yHUBepeuTeT, Cankt-IlerepOypr, Poccus
n.o.shevchuk@mail.ru

MODELLING ACOUSTIC-GRAVITY WAVE TRAJECTORIES
IN THE ATMOSPHERE

N.O. Shevchuk, A.l. Pogoreltsev
Saint-Petersburg State University, Saint-Petersburg, Russia

Habmronenus 3a mosieM cepeOpUCTBHIX 00JAKOB MO3BOJISIOT OMPENEIUTh T€OMETPUUYECKUE
XapaKTepUCTUKU  ([UIMHY BOJHBL, BBICOTY HAONIOJEHUS, a3UMYyT pPaclIpOCTPaHEHMUS)
T'PaBUTAIMOHHBIX BOJH, JIOIIEANINX 10 Me3ocdeprl. VIcronp30BaHNe ITUX TaHHBIX B YUCICHHOM
MOJICJIMPOBAaHUH BEPTUKAJIBHOW CTPYKTYpbl T'PAaBUTAI[MOHHBIX BOJIH IIO3BOJISIET MPOBECTU
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0o0paTHYI0 TpPacCHUpOBKY BOJH B o00jacte Tpomocepbl M OMPEICIUTh MECTOIOIOKEHUE
MCTOYHUKA BOJIHBI HA BBICOTAX MOpsiAKa 5 KM. JlJis BEIUMCIICHHS MTOJIOXKEHHSI ICTOYHUKA BOJIHBI B
Tporiocepe UCIONB3YeTCsl METOAWKA pa3AeieHHs BOJH HAa TPSIMYI0 H OTPOKEHHYIO OT
quccunatuBHoM obnactu, ocHoBaHHas Ha WKBJ-npubnmxenun. CyliecTByrOIMe TEOPETUUECKU
MOJyYCHHBIC (OPMYJIBI JAI0T BO3MOXKHOCTH OIICHKH MOIIHOCTH HMCTOYHHKA TPABUTAIMOHHBIX
BOJIH 1O M3MEHYMBOCTH ¢oHOBoro Berpa. I[IpoBeneHHBI aHaiW3 MOKa3bIBaeT, 4YTO B
OTIpENIeNICHHOM TyTeM OOpaTHOIl TPAacCUPOBKU BOJHBI 00JACTH ACHCTBUTEIBHO CYIIECTBYET
3aMETHBIM HCTOUYHUK IPABUTALIMOHHON BOJIHBI.

Observations of noctilucent clouds allow us to determine characteristics of gravity wave,
monitored in mesosphere (wave length, wave observation height, propagation azimuth). Using
these parameters in numerical simulation of vertical structure of gravity wave makes possible
wave backward tracing into the troposphere (to the heights of 5 km). We also apply technique
based on WKBJ-approximation to separate numerical solution as direct and refracted waves.
Theoretical formula give the opportunity to estimate the characteristics of gravity wave source
by space variability of background wind. The results obtained show a good agreement between
inverse ray tracing data and evaluation of source characteristics.

CE30HHBIE BAPUALIUH HPI/[?)EMHOI'/JIUKOHHEHTPAI_[I/II/I CO 1 O30HA
B HEHTPAJIBHOU CUBUPUH:
HABJIIOAEHUA U YNCJIEHHOE MOJAEJIMPOBAHUE

10.A. IllTaokun, K.b. Mouceenko

Wuctutyt Pusuku atmocdepsr um. A.M. ObyxoBa PAH, Mocksa, Poccus
yuryshtabkin@gmail.com

SEASONAL VARIATIONS OF CO AND OZONE SURFACE CONCENTRATIONS
IN CENTRAL SIBERIA: OBSERVATIONS AND NUMERICAL SIMULATION

YUu.A. Shtabkin, K.B. Moiseenko
A.M. Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia

B mocnennee BpeMs M3MEHEHHSI COCTaBa MPH3EMHOTO BO3JyXa OTMEYAIOTCA HE TOJIBKO
BOJIM3U MPOMBINUICHHBIX IIEHTPOB, HO U B YIAJICHHBIX OT KPYIHBIX FOPOJOB paiioHax. MoHHTO-
PHHT IPU3EMHO# aTMOC(hEPHI OCYIIECTBIISICTCS MUPOBLIMU CETIMU HAOIIOAATEIBHBIX CTAHIUN, K
COXKaJICHHUIO HE OXBaTBIBAIOIMMU TeppuToputo Poccun. Yactnano pemraer 3Ty npobieMmy GoHOo-
Bas HaOmogarensHas crannus ZOTTO (ZOtino Tall Tower Observatory, 60.26° N, 89.24° E,
Kpacnosipckmii kpait). CocraBHoii yacthio HaOmomeHuii B ZOTTO saBnstoTCS M3MEPEHUS MpPU-
3€MHOW KOHIIEHTpauu 030Ha, Beaymuecs ¢ 2007 r. LleHHOCTh MOAOOHBIX HAOIIOICHUH Oompee-
JII€TCS POJIBIO ATOI'0 COCIMHEHUS B aTMOC(EPHON XMMHUHM: BapHUaIlMU COACPIKAHUS O30HA SBJIS-
IOTCSI OJHUM M3 OCHOBHBIX (DAKTOPOB, BIMSIOIINX HAa OKUCIUTEIbHBIC CBOMCTBAa aTMochephl. B
HACTOSIIIEH paboTe MPUBEACHBI PE3yJIbTaThl aHAIN3a JAHHBIX HAOIIOJCHUHA MTPU3EMHON KOHIICH-
tpanuu o30Ha Ha craniuu ZOTTO B mepuog 2007—2012 rr. Ha ocHOBE YHCIIEHHOTO MOJIEIUPO-
BaHHA C IOMOINBI0 XUMHKO-TpaHcnopTHoll Mojean GEOS-Chem mpoBeneHa OIeHKA BIUSHUS
aHTPOIOTC€HHBIX BEIOPOCOB M OMOTeHHEIX SMHCCU B 3amagHoi EBporne U oTASIbHBIX pEeruoHax
Poccun Ha poHOBEIM cocTaB mpu3eMHOTO Bo3ayxa B LlenrpansHoii Cubupu. Pabora BeimoiHeHa
pu GUHAHCOBOM moyiepkke 1o rpantaMm PODU Ne 14-05-31071 u 15-35-21061, a Takxke 1o
npoekty PH® Ne 14-47-00049.

Over the recent decades, changes in air composition have been observed not only near in-
dustrial centres, but also in background regions. Air quality monitoring is carried by global ob-
servation stations system, but it doesn't work in most of Russian territory. Observational station
ZOTTO (Zotino Tall Tower Observatory, 60.26° N., 89.24° E, central Siberia) partly improves
this situation. Surface ozone concentration measurements are part of ZOTTO observations car-
ried out since 2007. The importance of these observations is determined by the role of this gas in
the atmospheric chemistry: ozone variation is one of the main factors affecting atmospheric oxi-
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dative properties. This paper presents the results of analysis of O3 near-surface concentration
observations on ZOTTO station in 2007-2012. We use chemical-transport model GEOS-Chem
to estimate the impact of anthropogenic and biogenic emissions in Europe and some regions of
Russia in background near-surface air composition in Central Siberia. This work is supported by
RFBR grants No. 14-05-31071 and 15-35-21061 and also RSCF project No. 14-47-00049.
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