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LAPSE-RATE IN THE TROPOSPHERE OF THE NORTHERN HEMISPHERE
AND ITS CORRELATION WITH SURFACE TEMPERATURE
FROM REANALYSIS DATA

M.G. Akperov, M.A. Dembitskaya, I.I. Mokhov
A .M. Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia

Beprukanpnsiii rpaaueHT temneparypsl (BI'T) v sBaseTcss BaKHON XapaKTEPUCTHKOM aT-
Moc(epbl U 3eMHON KIMMAaTUYECKOW CHUCTEMBI, XapaKTePU3YIOIIEH CTaTUCTHYECKYIO YCTONYH-
BocTh. Jlmst pacuera BI'T ucnonb3oBanuch cpeaHeMecsuHble naHHble peaHanm3a ERA-Interim
(1979-2014 rr.) ¢ MHUPOTHO-TOJTOTHEIM paspemieHreM 0.75%0.75° nns CeBepHOro morymapus
(CID). Iomyuensr onenku BI'T y B Tpomocdepe u ero cBsi3u ¢ MPUIIOBEPXHOCTHON TeMIeparTy-
poii T B T0JI0BOM X0Jie ¥ MekroaoBoi n3meHunBocTH s CII. Benmnuuna y B Tponiocdepe CIT B
nesom okoiio 6.3 K/km. ITpu atom vy ymenbmaercs ot 6.7 K/km B Hu3kux mupotax g0 5.0 K/km
B pHnossipHbIX. [Tomyuens! 3uaueHns dy/dT; okono 3.3-107% 1/kM 10 JaHHBIM B TOJOBOM XOJ€ U
okono 4.5-107% 1/km 1o JTAaHHBIM B MEXToJ10BoM n3meHunBoctH s CII B nienom. IlomyyeHHbie
nonioxkutenbHble oueHku dy/dTs nns CII B 1mienom cBUAETENbCTBYIOT 00 OOIeM yMEHBIIICHUN
CTaTHYECKON YCTOWYMBOCTU Tponochepsl Npu ri100aIbHOM MOTEIUIEHUH U O MPOSBICHUU TOJI0-
KUTEIBHOUN KIIMMaTH4YecKoi oopaTHOU cBsi3u uepe3 BI'T.

PaboTa BeimonHeHa pu noaaepkke rpanta Munoopuayku PO Ne 14.616.21.0078.

Sensitivity of global climate to external forcing depends on climate feedbacks (FB). One of
significant feedbacks is related with the rate of temperature decrease with height in the troposphere
(lapse rate — LR). It is a characteristic of atmospheric static stability. Cyclonic (anticyclonic) and
convective activity in the atmosphere depend on LR. The contribution of LR variations is important
for the Arctic amplification. We use here ERA-Interim reanalysis data for the period 1979-2014 with
0.75%0.75 horizontal resolution for assessment of LR FB characteristics. We analyze, in particular,
the relationship between the tropospheric LR y and the surface air temperature (SAT). The relation-
ship parameter dy/dT is estimated from the corresponding linear regression of y on 7. The LR values
for various latitudes were normalized on the LR value for the Norten Hemisphere (NH) as a whole
ynu=6.3 K/km. According to the results obtained from reanalysis data for the period 1979-2014 the
relative LR interannual changes in the troposphere of the Arctic latitudes are up to 4 times larger than
for the NH as a whole and much larger than for tropical latitudes. The positive correlation of LR and
SAT is a characteristic of positive climate FB.

This work was supported by the grant of Russian Ministry of Education and Science
Ne 14.616.21.0078.
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CONIOCTABJIEHUE TEMIIEPATYPBI CYBABPOPAJIbBHOM ME3OITAY3bI
C JAHHBIMHA PAIMOMETPA SABER BEPCHUMU v2.0

A.M. AmmocoBa, I'.A. I'aspuibesa, I[L.II. Ammocos, U.U. KoaroBckoi

UnctutyT KocModusnveckux uccnenosanuii u asponomun um. F0.I'. Illadepa CO PAH, Axytck, Poccus
ammosovaam@mail.ru

COMPARISON OF SUBAURORAL MESOPAUSE TEMPERATURE
WITH THE MEASUREMENTS FROM SABER v.2.0 RADIOMETER

A.M. Ammosova, G.A. Gavrilyeva, P.P. Ammosov, L.I. Koltovskoi

Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

[IpencraBieHo cpaBHEHHE TeMIepaTyphbl 00JAaCTH Me30Iay3bl Ha OCHOBE BpalllaTeIbHOMN
temnepatrypbl OH(6-2), namepenHoii nHppakpacHsIM IUPPOBBIM crieKTporpadgom Ha cT. Maii-
Mmara (63° N, 129.5° E) Ha cybaBpopaibHBIX MIHPOTaX, ¢ JaHHBIMU 10-kaHaIBHOTO MH(]paKpac-
Horo paguomerpa SABER Bepcun v.2.0. bpuin npoaHain3upoBaHbl JaHHBIE, COBIAJAIOLINE BO
BpemeHu U npocTtpancTie, ¢ 2002 no 2015 r. BpemeHHOI HHTEpBal HCCIEA0BaHUS OXBATHIBACT
MUHUMYM U MakCUMyM | 1-1€THero nukia COJIHEUYHON aKTUBHOCTH. /[aHHBIE, IT0JIyYEHHBIE C I10-
Moo paguomerpa SABER Bepcun v.2.0, XOpoIIo corinacyroTcs ¢ JaHHbBIMU, U3MEPEHHBIMU Ha
CT. Maiimara B epuoj; MaKCUMyMa COJIHEYHOM aKTHUBHOCTH.

The mesopause region temperature on the basis of OH(6-2) rotational temperature meas-
ured with a digital infrared spectrograph installed at Maimaga station (63° N, 129.5° E) on the
subauroral latitude with the data measured with 10-channel infrared radiometer SABER v2.0 are
compared. The data of the observations measurements coincident in time and space from 2002 to
2015 have been analyzed. Time series includes the years of maximum and minimum 11-year cycle
of solar activity. SABER v2.0 data in good agreement with the temperature measured at
Maimaga station for maximum solar activity periods.

CPABHEHUE TEMIIEPATYPBI CYBABPOPAJIBHOM ME3OITAY3bI
C PACHETAMMU MO/JEJIX NRLMSISE-00

A.M. Ammocosa, I'.A. I'agpuasesa, I1.II. Ammocos, U.H. KoaroBckoi

HucTuTyT KOcMOom3ndeckux uccienopanmii u asponomun uM. F0.I'. [lladpepa CO PAH, fAxyrck, Poccus
ammosovaam@mail.ru

COMPARISON OF THE SUBAURORAL MESOPAUSE TEMPERATURE
WITH THE NRLMSISE-00 MODEL

A.M. Ammosova, G.A. Gavrilyeva, P.P. Ammosov, L.I. Koltovskoi

Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

[IpencraBieHo cpaBHeHHE BpamiaTenbHOR TemmepaTypbl OH(6-2), u3aMepeHHOW Ha CT.
Maiimara (63° N, 129.5° E), c Temmeparypoid Me30may3bl, PacCUMTAHHOW MO MOIEIH
NRLMSISE-00, ¢ 1999 o 2015 r. Omuccus ruapokcuia moiaocsl (6-2) Bo30yxkmaaercs B o0na-
cTH Me3omnay3bl (~87 KM), U HHTEHCUBHOCTh MOJICKYJIIPHOW dMHUCCHU U3MeEpsieTcss UHppaKpac-
HbIM 1IUpoBbIM criekTporpadom. Moaens NRLMSISE-00 onuckiBaeT U3MEHEHUs TEMIIEPATyPhI
Ha BBICOTE OO0JIACTH ME30Iay3bl ¢ OKTSAOpS MO ampelib B Ipeenax (UIyKTyalllid dKCIIepUMeH-
TaJbHBIX 3HAYEHUH MIPU CE30HHOM Bapuauuu temneparypsl ~35 K, OTKIIOHEHUs1 OT SKCIepUMEH-
TaJBHBIX 3HAYCHUH COCTABISIOT He Oosee 7+4 K. BbuT poBeieH KOPPEISIIMOHHBIN aHAIH3 W3-
MEpeHHON BpamiarenbHoil TemmepaTypbl OH(6-2) u 3HadeHui, MOMyYEHHBIX MO MOJENU
NRLMSISE-00. ITpu konnyectBe HaOmonaeHuit Ha ct. Maiimara Oosnbiie 180 nuel (mpumepHO
nonroaa) koddduimert koppensuuu R>0.7. 910 o3navaer, ytro Mmoaens NRLMSISE-00 nocra-
TOYHO TOYHO OMHCHIBACT U3MEHEHUS TEMIIEPATYPhI CyOaBpOPATHLHOM ME30Tay3bl.
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The rotational temperature OH(6-2) obtained at Maimaga station (63° N, 129.5° E) located
on the subauroral latitude with the calculations of the NRLMSISE-00 model from 1999 to 2015
are compared. The emission of the hydroxyl band (6-2) is excited at the mesopause region (~87 km),
and the intensity of molecular emission is measured by an infrared digital spectrograph. The
NRLMSISE-00 model describes temperature changes at the mesopause region height within the
experimental values fluctuations from October to April for a seasonal temperature variation of
~35 K, deviations from the experimental values are no more than 7+4 K. A correlation analysis
was performed to compare the rotational temperature OH(6-2) and the NRLMSISE-00 model
calculations. When the number of observations at Maimaga station is more than 180 days (ap-
proximately half a year) the correlation coefficient R>0.7. The NRLMSISE-00 model precize
describes the changes of the subauroral mesopause temperature.

YTOYHEHUE BAPBUPYEMBIX IAPAMETPOB
JAETEPMMHHUPOBAHHO-BEPOATHOCTHOHU MOJAEJIN D-OBJIACTHU
NOHOC®EPBI HA OCHOBAHUU DOKCIHHEPUMEHTAJIBHBIX TAHHBIX

C.3. bekkep, A.H. JIsxos

WucTutyT nunamuku reocep PAH, Mocksa, Poccus
susanna.bekker@gmail.com

PRECISING VARIABLE PARAMETERS USED
IN DETERMINISTIC-PROBABILISTIC MODEL
OF D-REGION OF IONOSPHERE

S.Z. Bekker, A.N. Lyakhov
Institute of Geosphere Dynamics RAS, Moscow, Russia

Honocepa kak HEMOCTOSHHAs, HENPEPHIBHO HM3MEHSIIOMIASICS Cpela KOPPEKTHO MOKET
OBITH ONMKCAHA UCKIIOUUTENIEHO BEPOSTHOCTHBIMH MOJIENISIMHU, KOTOPBIE ceiivac MpaKkTHUECKU HE
paspabatbiBatorcsi. Hanbonee nepcrnekTuBHOM U3 00CykK1aeMbIX MOJeIeH SBIsSeTCS AeTePMUHU-
POBaHHO-BEPOATHOCTHASA MOJIENb, B KOTOPOW BapbUPYIOTCS TapaMeTpPhl, BXOJSALINE B yPABHEHUS
HMOHM3AIIMOHHO-PEKOMOMHALIMOHHOTO [IUKJIA.

[lenbio HacTosIIeH pabOTHI ABISAETCS YTOUHEHHE 3TUX MAapaMeTPOB MO SKCIEPUMEHTAIb-
HBIM JIaHHBIM, TMOJYYEHHBIM U3 PA3JIUYHBIX UCTOYHUKOB, U Bepu(UKaLU pe3yIbTaTOB OOHOB-
JICHHOM MOJIENH 10 PAgUO(U3NIECKUM JaHHBIM.

There is no doubt that the ionosphere is very irregular and continuously changing environment.
Therefore it is important to describe the ionosphere with probabilistic models, which are almost not
developed. The most perspective model of them is a deterministic-probabilistic one, that is based on
theoretical investigations with the varying of ionization-recombination cycle parameters.

With regard to this work, it is concentrated on precising of variable parameters based on
experimental data from different sources and verifying model results by radiophysical data.

CPABHUTEJIbHBIA AHAJIU3 CIIOCOBOB PEIHIEHUS PACUETHBIX 3AJIAY
OIIPEJEJIEHUA XAPAKTEPUCTHUK PACCEMBAIOIIENA CIIOCOBHOCTH
3EMHOM NOBEPXHOCTH B KOPOTKOBOJIHOBOM JIMATIA30HE PAJIMOBOJIH

C.IO. Beaos

MockoBckuil TocyapcTBeHHbIH yHUBepcuTeT M. M.B. JlomoHocoBa, MockBa, Poccust
Belov_Sergej@mail.ru
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COMPARATIVE ANALYSIS OF WAYS TO SOLVE
COMPUTATIONAL PROBLEMS WHEN DETERMINING
THE SCATTERING ABILITY OF THE EARTH'S SURFACE
IN THE SHORT-WAVE RANGE OF RADIO WAVES

S.Yu. Belov
M.V. Lomonosov Moscow State University, Moscow, Russia

B pabote paccmaTpuBaeTcs 3amaya AUCTAHIIMOHHOW IHMATHOCTHUKH «IIEPOXOBATOM» 3€M-
HOM NOBEPXHOCTH M JUAJIEKTPUYECKHUX MOANOBEPXHOCTHBIX CTPYKTyp B KB-nuanazone. Ilpen-
JIO’)KEH HOBBIM HEKOTEPEHTHBIM METOJ OIIEHKH TMapameTpa curHai/myM. J[aHHbIA Auana3zoH mo3-
BOJISIET AMArHOCTHPOBATH U MOJMOBEPXHOCTHBIN CJIOH, TOCKOJIBKY MapaMeTp paccesHus: GopMu-
pyeTcs U HEOTHOPOJHOCTSIMH IUIIEKTPUYECKOM MPOHUIIAEMOCTH ITOATIOBEPXHOCTHBIX CTPYKTYP.
Wnes meTona onpeaeneHus 3TOro napamerpa 3akjIfoyaeTcsl B TOM, YTO, pacroiaras CHHXpOHHON
nH(popManuen o BoJIHE, OTPAXKEHHON OT HOHOC(]EPHI, M 0 BOJIHE, OTPAXKECHHOW OT 3€MJIM U HOHO-
cdepsl (uau npouened HoHochepy ABAKIBI IPU 30HAMPOBAHUU CO CITyTHHUKA), BO3MOXKHO U3-
BJIEKaTh MH(POPMALIUIO O MapaMeTpe paccesiHUs. BBINOIHEH CpaBHUTENBbHBIA aHAU3, U MOKa3a-
HO, YTO 10 aHAJIMTUYECKON (OTHOCUTEIBHOW) TOUHOCTU ONPENEIICHUS 3TOrO MapaMeTpa HOBBIN
METOJl Ha MOPSAJOK IPEBOCXOAUT IIUPOKO HCIOJIB3YEMBIM CTaHIAPTHBIM. AHAIU3 aHAJIATHYC-
CKOH OLICHKH IOTPEIIHOCTEN 3TOro Iapamerpa M03BOJIUI PEKOMEHI0BAaTh HOBBIM METOJ BMECTO
CTaHapTHOTO.

The problem of remote diagnostics of the “rough” earth surface and dielectric subsurface
structures the short-wave band is considered. A new incoherent method for estimating the sig-
nal/noise ratio parameter is proposed. This band range allows one to diagnose subsurface aspects
of the earth, as the scattering parameter is affected by irregularities in the dielectric permittivity
of subsurface structures. The idea of the method for determining this parameter is that, by having
synchronous information about a wave reflected from the ionosphere and about a wave reflected
from the Earth and the ionosphere (or passed through the ionosphere twice when probing from a
satellite), it is possible to extract information about the scattering parameter. A comparative
analysis and shows that the analytical (relative) accuracy of the determination of this parameter
new method on the order exceeds the widely-used standard method. Analysis of admissible rela-
tive analytical error of estimation of this parameter allowed to recommend new method instead
of standard method.

CKP-JIMJAP 1JI51 ObHAPYKEHUS TOHKOM CTPYKTYPBI
TEMIIEPATYPHOU CTPATUDPUKALIMU B CTPATOC®EPE

-2C.M. Bo6poBuukos, " *E.B. Top.io, 'B.H. Kapkos, '.A. Tpudonos

'MuctutyT ontuku armocdepsr um. B.E. 3yea CO PAH, Tomck, Poccust
bsm@iao.ru, gorlov_e@mail.ru, zharkov@iao.ru, trifonov@iao.ru
zHa]_[I/IOHaJ'ILHHﬁ rccieqoBaTenbCkuil TOMCKUI TOCyJapCTBEHHbIM YHUBEPCUTET, ToMcK, Poccus

RAMAN LIDAR TO DETECT FINE STRUCTURE
OF TEMPERATURE STRATIFICATION IN THE STRATOSPHERE

1.2§ M. Bobrovnikov, "2E.V. Gorlov, 'V.I. Zharkov, 'D.A. Trifonov

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

Jlist oOHapy’KeHUS TOHKOW CTPYKTYpPBI TEMIIEpAaTypHOH cTpaTU(UKAIIMK B cTpaTocdepe
B MOA CO PAH pa3pabarsiBaetcas CKP-nmuaap Ha OCHOBE YMCTO BpPAIIATEIbHOTO CIIEKTpa KOM-
OuHanMoHHOTO paccesHus. Vcnonb3oBanue yHukanbHoi Cubupckoit tuaapHoi cranuuu B MOA
CO PAH c 6onpimumM 3epkanoM AuamMeTpoM 2.2 M MO3BOJIUT BECTH HAOINIO/IEHUS 32 CTallMOHAp-
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HBIMU CTPYHHBIMH TEUEHUSMH B cTpaTtocdepe ¢ IMOMOUIbIO JUCTAHIIMOHHBIX U3MEPEHUH TeMIIe-
patypbl atMoc(hepbl C BHICOKUM MPOCTPAHCTBEHHBIM Pa3pEIICHUEM.

B nmokiase 000CHOBBIBACTCSI BO3MOXKHOCTh PEaM3allii METOIa JJIsi OJTHOBPEMEHHOTO M3-
MEpEHHUSI BEPTUKATIBHOTO pACIpEACICHHUS TEMIECpPATypbl W a’pO30JILHOTO HAIMOJHEHUS aTMO-
chepbl Ha OCHOBE 3epkania quameTpoM 2.2 M. [IpuBOIUTCS pacueT HEOOXOIUMBIX MapaMETPOB
CKP-nuaapa 11 HaJeKHOTO OOHApY)KEHUS] TOHKON CTPYKTYpbl TEMIIEpaTypHO#l cTpaTuduka-
iy B ctpaTocdepe.

Raman lidar based on pure rotational Raman spectrum to detection of fine structure of
temperature stratification in the stratosphere at the IAO SB RAS is developed. The big mirror 2.2 m
in diameter at Siberian Lidar Station in IOA SB RAS will allow to observe stationary jet streams
in the stratosphere using remote measurements of atmospheric temperature with high spatial
resolution.

The report demonstrated the possibility of implementing the method for simultaneously
measurement of vertical distribution of temperature and aerosol layers of the atmosphere based
on the mirror of 2.2 m in diameter. The necessary parameters of the Raman lidar for reliably de-
tection of fine structure of temperature stratification in the stratosphere are calculation.

HHTETI'PAJIBHBIE XAPAKTEPUCTUKH NOJIAPHBIX ME3OIIMKJIOHOB
H.B. BazaeBa, O.I'. Uxernanu, JI.O. MakcumenkoB, M.B. Kypranckui

WuctutyT Puzuku armocdepst um. A.M. Obyxosa PAH, Mocksa, Poccust
ifanataly@gmail.com

INTEGRAL CHARACTERISTICS OF POLAR LOWS

N.V. Vazaeva, O.G. Chkhetiani, L.O. Maksimenkov, M.V. Kurgansky
A .M. Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia

[TpoBOASTCS BBIUMCICHHE HWHTETPANBHBIX XapaKTEPUCTHK TMOJSPHBIX ME30LHUKIOHOB, B
YAaCTHOCTH PHEPTUU U CHUPAILHOCTH, C UCTOJIb30BaHueM AaHHBIX peaHann3a (ECMWF) u pe-
3yJIbTaTOB YHCIEHHOTO MOJETUPOBaHUs B Me3omaciutadHoi atmochepHoii monenun WRF (Bep-
cus 3.6.1) u cpaBHEHHE UX C DKCHEPHUMEHTAIbHBIMU JaHHBIMU. Mccnenyercs BO3MOKHOCTh HC-
MOJIb30BaHUsl CHHUPATHHOCTH KaK JAMArHOCTUYECKOTo (pakTopa M B KaueCTBE MPOTHOCTHYECKOMN
XapaKTEPUCTUKHU JJIS1 MOJSPHBIX ME30IMKIOHOB Ha MPUMEPE MHTEHCHBHOI'O MOJSPHOIO ME30-
LMKJIOHA HaJ noBepxHOCcThI0 HopBexckoro u bapenuesa mopeii ¢ 29 no 31 mapra 2013 r.

Uccnenoanus BeimonHensl npu nojaepkke PHO® (mpoext Ne 14-17-00806).

The calculating of integral characteristics of Polar Lows such as energy and helicity ac-
cording to re-analysis data (ECMWF), WRF numerical model findings (version 3.6.1), and ex-
perimental data have been carried out. The helicity applicability as a diagnostic factor and as a
prognostic factor for Polar Lows has been investigated for the case of intense Mesocyclonic for-
mations, that can be observed over Norwegian Sea and Barents Sea surfaces in the period be-
tween 27 and 31 March, 2013.

This study was supported by the Russian Science Foundation (project No. 14-17-00806).

HUHTEI'PAJIBHOE BJIAT'OCOJAEP KAHUE ATMOC®EPHI
11O JAHHBIM COJIHEYHbIX ®OTOMETPOB U ERA-INTERIM
HAJI CEBEPO-BOCTOKOM EBPA3UU 3A 1979-2015 rr.

M.C. Bacuiabes

UnctutyT KocModusnveckux uccnenosanuii u asponomun um. F0.I'. Illadepa CO PAH, Axytck, Poccus
m.s.vasiliev@ikfia.ysn.ru
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THE INTEGRAL MOISTURE CONTENT OF THE ATMOSPHERE
FROM DATA OF SUN-SKY PHOTOMETERS AND ERA-INTERIM
OVER THE NORTH-EAST OF EURASIA FOR 1979-2015

M.S. Vasiliev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

[IpoBenen aHanu3 CBSI3M MIMPOTHON TUHAMHUKHU Biarocoaep:xkanusi atmocdepbl W ¢ coi-
HEYHOM aKTMBHOCTHIO M KBa3uAByxJeTHUMHU KojeOanusmMu (KJIK) 3oHambpHOTO BeTpa B SKBaTO-
puanbHO# crpaTocdepe Hax ceBepo-BocTokoM EBpasum 3a 1979-2015 rr.

beutn ucnonb3oBaHbl JaHHBIE CcONHEYHBIX (GoTomerpoB ceth AERONET (ctanmuun
«Skytcky», «Tomcky, «pkyTck» u «Jlamanzaaran») u peananmsa ERA-Interim, KOTOpbIit OCHO-
BaH Ha PETYJSIPHBIX METEOPOJIOTMYECKUX HAOJIIOACHUSAX, adPOJIOTMYECKON M CIyTHHUKOBOM WH-
(dopmarum.

OO6Hapy’keHa [OCTOBEPHO 3HAUYMMAasi KOPPENSIHOHHAS CBSI3b MEXKIY CPEIHETOJO0BBIMHU
3HaueHUAMU W u BoctouHoi (azoit KJK. B Bapuanusx W B 3aBUCHMOCTH OT reorpaduuecKou
IIMPOTHl HAONIOAAETCsA TMPOSIBICHHE (PYHIAMEHTANbHBIX LHKIOB COJIHEYHOW AaKTHUBHOCTHU
(I1IBabe, Xeiina u bprokHepa).

In the work, an analysis of relation of latitudinal dynamic of the atmospheric moisture con-
tent ¥ to quasi-biennial oscillations (QBO) of zonal wind in the equatorial stratosphere and solar
activity over the north-east of Eurasia during 1979-2015 was held.

The data of sun-sky photometers of the AERONET (st. Yakutsk, st. Tomsk, st. Irkutsk and
st. Dalanzadgad) and ERA-Interim reanalysis which, is based on the regular meteorological ob-
servations, aerological and satellite information, were used.

It is found the reliably significant correlation between mean annual values of /" and QBO
during its eastern phase. At the same time, variations of W depending on geographical latitude
reveal the fundamental cycles of solar activity (Schwabe, Hale and Bruckner).

BJIUAHUE TEOMATHUTHBIX BO3MYIIEHUI
HA TEMIIEPATYPY BO31YXA B TPOITIOC®EPE

JI.LA. BacuaneBa

HuctutyT comneuno-3emuoit guszuku CO PAH, Upkyrck, Poceunst
larisa_v(@iszf.irk.ru

INFLUENCE OF GEOMAGNETIC DISTURBANCES
ON AIR TEMPERATURE IN THE TROPOSPHERE

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

HccnenoBanocs BIMSHAE BO3MYILECHUN T€OMarHUTHOIO MHIEKCA aa Ha TEMIIEpaTypy BO3-
nyxa B Tpornocdepe. bpuin paccMOTpeHbI KapThl U3MEHEHUH TeMIIEpaTyphl BO3/AyXa MOCIE pe3-
KOrO yBEJMYEHUS MHAEKCA. BbIoeseHbl pallOHbl MaKCUMaJIbHOIO BO3JIEHCTBUS I'€OMarHUTHBIX
BO3MYILEHHUN. PaccMOTpEHO TakKe U3MEHEHHE TEMIIEPATyPbl BO3lyXa HAa Pa3JIMYHBIX BBICOTAX.

Influence of indignations of a geomagnetic aa-index on air temperature in the troposphere
was investigated. Maps of changes of air temperature after sharp increase in aa-index were con-
sidered. Areas of the maximal influence of geomagnetic disturbances are allocated. Change of air
temperature at various heights is also considered.
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HABJIIOJEHUS CHEKTPAJIBHBIX PE3OHAHCHBIX CTPYKTYP
B ITOJIOCE YACTOT HOHOC®EPHOI'O AJIb®BEHOBCKOI'O PE3BOHATOPA
HA MATHUTHOM CTAHIIUU «BAUT A3AH»

'AL1O. I'Bo3napes, 'E.0. YuaiikuH, ZALA. Koamakos, !C.B. Kexoes

'TopHo-AnTaiickuii rocy 1apcTBeHHBIH yHIBepcuTeT, [ opHO-AnTaiick, Poccrst
kelyuev@yandex.ru
*Tomckuit rocyJapCcTBeHHbIN yHUBEPCUTET, ToMck, Poccus

OBSERVATION OF SPECTRAL RESONANCE STRUCTURES
IN THE FREQUENCY BAND OF THE ALFVEN IONOSPERIC RESONATOR
AT THE MAGNETIC STATION “BAYGAZAN”

'A.Yu. Gvozdarev, 'E.O. Uchaikin, ’A.A. Kolmakov, 'S.V. Kelyuev

'Gorno-Altaysk State University, Gorno-Altaysk, Russia
*Tomsk State University, Tomsk, Russia

B Hos10pe 2014 r. Ha MmarHuTHOM cTaHIuu «baiirasan» I'opHO-AnTalCKOro TOCYAapCTBEH-
HOTO YHHBEpPCUTETA OBIJT YCTAHOBJICH WHAYKIIMOHHBIM MarHutomMetp paspadbotku ['AI'Y Ha Gaze
natunka MHT-1 (mpenocraBnen MuctutyTom comHeuHno-3emHoi ¢usuku CO PAH) u mauat mo-
HUTOPUHT T€OMArHUTHBIX Bapuanuil. Hu3kuili ypoBeHb MarHUTHBIX IIIYMOB Ha CTAHIIMH, PACIIO-
JIO’KEHHOW Ha KOpAOHE AJNTalCKOro 3al0BEAHNKA, U OTHOCUTEIBHO BBICOKAs 4YyBCTBUTEIBHOCTD
amnmapaTypbl MO3BOJISIOT YBEPEHHO PETUCTPUPOBATH CHEKTPaJbHBIE PE30HAHCHBIE CTPYKTYPHI
(CPC) B monoce 4acTOT HOHOC(EPHOTO alb()HBEHOBCKOTO PE30HATOPA U TPU MEPBHIX ITYMaHOB-
ckux pe3oHanca (8, 14, 20 I'm). beut npoBecH npeaBapUTEIbHBIN aHAIU3 YaCTOThI HAOII0ICHUI
CPC Hna crannuu 3a 2015-2016 rr. Jlnsg 3TOoro mo JaHHBIM HWHIYKIIMOHHOTO MarHUTOMETpa
CTPOUJIUCh JTUHAMUYECKHUE CIEKTPHI U 1o xapakTepHbiM 171t CPC kapTHHaM CIEKTPOB BBISBIIS-
muchk aHU ux Habmonenuit. CPC HaGmiomanuck B HOYHOE Bpemsl. BbIsiBieHa rojoBas BOJHA C
MUHUMYMOM B JIeTHHE Mecsipl. CHIKEHNE KOJIMYeCTBa JHEW HAOMIOACHUN B JIETHUW TIEPHOJT
CBSI3aHO C BBIHYXJCHHBIMH ME€PEpPhIBAMU B PETHCTPALMK B IPO30BOU MEPUOJ HU3-32 MOJHHUEBBIX
HNOBPEXACHUN sHEprocucTeMbl craHiuu. Cpennuil nponeHt queil ¢ CPC Ha cTaHIMK cOCTaBIsET
35 %.

In November 2014, an induction magnetometer developed by the Gorno-Altaysk State
University (GASU) based on the INT-1 sensor (provided by the Institute of Solar-Terrestrial
Physics SB RAS) was installed at the magnetic station “Baigazan” of the GASU and monitoring
of geomagnetic variations was started. The low level of magnetic noise at the station, which is
located on the cordon of the Altay Reserve, and the relatively high sensitivity of the equipment
allows us to confidently register the spectral resonance structures (SRS) in the frequency band of
the ionospheric Alfven resonator and three Schumann resonances (8, 14, 20 Hz). A preliminary
analysis of the frequency of observations of the SRS at the station for 2015-2016 was conducted.
The dynamic spectra for induction magnetometer data were calculated, and according to the
characteristic patterns of the SRS the days of their observation were revealed. SRS were ob-
served at night. The one-year period wave for number of SRS observation per month with a min-
imum in the summer months (1-5 obs/month) and maximum in the November (20 obs/month)
have been identified. The average percentage of SRS observation days at the station is 35 %.

METO/]I PATUOMETPUYECKOM KAJTUEPOBKHA
JUHEWHBIX 13C KOCMHAYECKOI'O BASUPOBAHMUSI

A.H.Topoben

000 «Jlec-Undopm» Bonrorpan, Poccust
Liolik work@mail.ru
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THE METHOD OF RADIOMETRIC CALIBRATION OF LINEAR SPACE-BORNE CCDs
A.N. Gorobets
«Les-Inform» Limited Liability Company, Volgograd, Russia

[TomHOLIEHHOE HCTIONIB30BAaHUE MOTEHIIMATBHBIX BO3MOXKHOCTEH H300pa)KeHHUH, MOiTydae-
MBIX ¢ TTomMombio JuHEeHHBIX [13C KocMudeckoro 6a3upoBaHusi, HEBO3MOKHO 0€3 Pa3BUTHSI Me-
TOJIOB KaJTMOPOBKH, crienn(puuHbIX a7 cencopos ¢ 113C.

B npennaraemoil MeToMKEe pagMOMETPUUYECKON KATHMOPOBKHM MCIOJIB3YIOTCS TOJIS IIBETA,
COOTBETCTBYIOIIKE KaHanaM ceHcopa KA, u mupaHoMeTpsl ¢ GUIBTpaMHU, COOTBETCTBYIOIIUMU
(dbunpTpam, ycTaHOBIEHHBIM Ha 60pTy KA.

[To nupaHoMEeTpUYECKUM H3MEPEHUSIM MAJAONIET0 U OTPAXKEHHOTO MOJISIMU LIBETa U3IY-
YEHHs] PACCUUTHIBACTCS TIIOTHOCTh MOIIHOCTH, IPUXOJIAIICH Ha 3padoK ceHcopa, YTO U obecre-
YUBAET €T0 PAAHOMETPUUYECKYIO KaTHOPOBKY.

[TomuMo kamuOpoBKU ceHcopoB c nuHEHHBIME [13C, MeTOa MaeT MOMOJHUTEIBHBIE BO3-
MOKHOCTH B UCCIICJIOBAHHSIX O PU3KUKE aTMOC(hephl, TOCKOIBKY B XO/I€ PACYCTOB OIPEIEIISIOTCS
napaMeTphl TEKYIIeH nepenaTouHon (GYHKITUH aTMOC(EPHI.

Full using of the potential capabilities of images obtained by linear spaceborne CCDs is
impossible without the development of calibration methods specific for CCD sensors.

The proposed method of radiometric calibration uses the color fields according to space-
craft sensor channels and the pyranometers with filters which correspond to spacecraft ones.

By pyranometer measurements of the incident and reflected radiation, the power density
arriving at the sensor aperture is calculated, which ensures its radiometric calibration.

In addition to CCD-sensors calibration, the method provides additional capabilities in the
atmospheric physics research, since during the calculations the atmosphere transfer function pa-
rameters are also defined.

HEJIMHEHHOE B3AHM9£[EFICTBPI]§ BOJIHOBBIX ITPOLHECCOB
B CPEJHEU U BEPXHEHU ATMOC®EPE

KA. JInjaeHko, AWM. IHoropeabuen

'Cankr-IleTepGyprekuii TocynapcTBeHHEIH yauBepcuTet, CankT-IleTep6ypr, Poccus
didenko.xeniya@yandex.ru
*PoccuiicKuii TOCY JapCTBEHHbIH THAPOMETeoposornuecknii yuusepentet, Cankt-Ilerepbypr, Poccus

NONLINEAR INTERACTIONS OF WAVE PROCESSES
IN THE MIDDLE AND UPPER ATMOSPHERE

KA. Didenko, AL Pogoreltsev

'Saint Petersburg State University, Saint Petersburg, Russia
*Russian State Hydrometeorological University, Saint Petersburg, Russia

Urobbl paccMoTpeTh A(h(HEKThl HEMWHEHHBIX B3aWMOJICUCTBHI BOJHA—BOJHA M BOJHA —
CpeIHuI MOTOK, ObUTH M3y4YeHbI WICHbI, KOTOpbIE JAlOT BKJAJ B OallaHC BUXPEBOM 3HCTpOduu.
C ucnonp3zoBaHueM oOmiei popMbl ee ypaBHEHHUS OblJIa pacCUUTaHa YBOJIONNS IIAHETAPHBIX
BOJIH C 30HaJIbHBIMU BOJIHOBBIMU uuciaaMu m=1, 2, 3. Takxe uccie10BaiIcs BKIAJ pa3InYHbIX
YJICHOB B3aMMOJICHCTBUS B M3MEHEHHE BUXPEBOi »HCTpoduu. [lomyueHHBIe pe3ynbTaThl MOKa-
3BIBAIOT, YTO KBa3UTreocTpoduueckoe NpubOIMKEHUE HE MOATBEPKIACTCS B BEPXHEH cTpaTtocdepe,
0 KpaliHel Mepe, BO BpeMsi BHE3AIMHBIX CTPAaTOC(EPHBIX MOTEIIIICHHIH.

To consider the effects of nonlinear wave—wave and wave — mean flow interactions, the
terms contributing to the eddy enstrophy balance have been studied. Using the general form of
the eddy enstrophy balance equation, its evolution for planetary waves with zonal wave numbers
m=1, 2, 3 has been calculated. The contribution of different interaction terms to the change the
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eddy enstrophy has been discussed. The results obtained show that quasi-geostrophic approach is not
approved in the upper stratosphere at least during the sudden stratospheric warmings.

MOJAEPHU3ALIUSA UH®PA3BYKOBOM CTAHIIUU UC3D
HA OCHOBE MUKPOKOHTPOJIJIEPA STM32

L2g A. JIoOpBIHHMH, AT Copoxun

'MipKyTcKumii HAIMOHANBHBII HCCIEI0BaTeNbCKHT TEXHHUECK i yHIBepcHTeT, UpKyTck, Poccus
dobrynin-vasiliy95@mail.ru
*UuctutyT conHedHo-3emuoi husuxu CO PAH, Upkytck, Poccus

DEVELOPMENT OF AN INFRASOUND STATION BASED
ON THE STM32 MICROCONTROLLER

L2y _A. Dobrynin, 2A.G. Sorokin

"Irkutsk National Research Technical University, Irkutsk, Russia
*Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote pa3BuBaIOTCS MOJIOKEHUS PEKOHCTPYKIIUU CTPYKTYPbl HH(PPA3BYKOBON CTAHIIUU
Ha ocHOBe KoHTposutepa STM32. O6cyxknaroTcsi mpoOIeMbl MOBBIIICHNS TOMEX03aIHIIICHHOCTH
OT TPO30BOTO AJIEKTPUYECTBA M PACHIMPEHUS YACTOTHOTO JUANa30Ha KOTEPEHTHBIX CHUTHAJIOB C
npumMeHeHrneM koHtposuiepa STM32. PaccmaTtpuBaroTcs MepCrieKTUBBI U3YYEHHUS HOBBIX MOP-
domornyeckux TUMOB HH(PPA3BYKOBBIX CUTHAIIOB.

The paper discusses the concept of reconstructing the structure of an infrasonic station
based on the STM32 controller. The problems of increasing noise immunity from lightning elec-
tricity and expanding the frequency range of coherent signals using the STM32 controller are
discussed. The prospects of discovering new morphological types of infrasonic signals are being
studied.

N3YYEHUE JUHAMHWYECKHNX IPOIIECCOB B CTPATOC®EPE
BO BPEMSI BHE3AITHBIX CTPATOC®EPHBIX HOTEIJIEHUHA
C UCMOJIb30BAHUEM HEJITMHEMHOMW BAPOTPOITHOMN
JUBEPTEHTHOM MOJIEJIU IIUPKYJISIIUN

0.C. 3opkaabuena, B.U. MopaBuHoB

HuctutyT comreuno-3emuoit puzuku CO PAH, UpkyTck, Poccust
olgak@szf.irk.ru

STUDY OF DYNAMIC PROCESSES IN THE STRATOSPHERE DURING SUDDEN
STRATOSPHERIC WARMINGS USING NONLINEAR BAROTROPIC
DIVERGENT CIRCULATION MODEL

0.S. Zorkaltseva, V.I. Mordvinov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Bueszannbie crpatocdepnsie noremienus (BCII) sBastoTCs 3HAUUTENBHBIMU COOBITUSIMU B
3UMHEH cTpaTtocdepe, OKa3bIBAIOLUIMMU BIUSHHUE KaK Ha MOTOAHbBIE YCIOBH B Tporocdepe, Tak u
Ha Tporiecchl B noHochepe. HakoreHo 6ombioe kommyecTBo nHpopmamnmu o quHamuke BCIT u
UX TPOSIBJICHUSIX HA Pa3HBIX YPOBHSAX aTMOC(hEphl, B TOM YHCIIE C UCIOJIB30BAHUEM HHCTPYMEH-
tanpHO# 6a3el MC3®. [TocTpoensl smmupuueckue moaeiu pazsutus BCII, nunamuky BCII ynaa-
JIOCh BOCIIPOM3BECTH B MOJEINAX 00mIel nupkynsauuu atMochepsl. OHAKO Ha sl BOPOCOB 10
CHX TIOp HE yAAJIOCh MOJYYHUTh OKOHYATEIBHBIX OTBETOB. HesicHo, Hampumep, Kakol U3 mexa-
HU3MOB Hauana pa3sutusi BCII mpeobnagaeT — BHYTpPEHHSSI HEYCTOMYMBOCTH CTPATOCHEPHOTO
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MOJIIPHOTO BHUXPS WIJIM BHEIIHEE BO30YKICHUE TUIAHETAPHBIMK BOJHAMU/BuUXpsamu. [lo Hamemy
MHEHUIO, Ha HEKOTOPBIE BOMIPOCH OTBET MOKET OBITh MOJIYYEH B paMKaX MPOCTON 0apOoTpOomHOH
JUBEPreHTHOW MOJAENN LUPKyJsuuu, pasBuBaeMoil B UC3®. Mozenb yuuThIBacT HEIUMHEIHbIE
niporiecchl, B-3dhdexT u quddy3uo0 B TOHKOM CI0€ KUAKOCTH, BHEIIHEE BO30YKICHHUE 3a/1aeTCs
C MTOMOIIBIO PACIIPECIICHHBIX UCTOYHUKOB 3aBUXPEHHOCTH. B paMKax TeCTHpOBaHUS MOJAEIH C
HU3KUM TPOCTPAHCTBEHHBIM pa3pellieHueM paccMOTpeHbl 3(PeKThl B3aUMOACUCTBUS CTPATO-
cepHOTO MOJIIPHOTO BUXPSI C KBAa3UCTAIMOHAPHBIM aHTHIIMKIOHOM HaJl CEBEPO-BOCTOKOM A3HHU
Y CEeBEPHOM YacThi0 TUXOro okeaHa U JOKAIbHBIMH HUKIOHHYECKUMH BO3MYIICHUSMHU.

Sudden stratospheric warming (SSW) is a significant event in the winter hemisphere. SSA
affects the weather conditions in the troposphere and processes in the ionosphere. A lot of infor-
mation about SSW dynamics and their manifestations at different levels of the atmosphere has
been accumulated, including with the use of the instrumental base of ISTP. SSW empirical mod-
els were developed, the dynamics of the SSW were reproduced in the models of general atmos-
pheric circulation. However, there are still no answers to some of the questions. For example,
which of the mechanisms for the beginning SSW prevails — the internal instability of the strato-
spheric polar vortex or external excitation by planetary waves/vortices. In our opinion, for some
questions the answers could be obtained from the barotropic divergent circulation model devel-
oped in the ISTP. The model takes into account the nonlinear processes processes, B-effect and
2D diffusion, external excitation is given by distributed sources of vorticity. We have considered
the effects of interaction of a stratospheric polar vortex with a quasi-stationary anticyclone over
northeast Asia and the northern part of the Pacific Ocean and local cyclonic disturbances in the
process of model validation with a low spatial resolution.

BOCCTAHOBJIEHUE BbICOTBI YPOBHS BOJJHON NOBEPXHOCTHU
1O JAHHBIM GNSS-PE®JIEKTOMETPUN

A.B. KapabieBa, A.M. I1anoxun

MockoBckuii rocygapcTBeHHbli yausepceurer uM. M.B. JlIomoHocoBa, MockBa, Poccust
karlyshevaAnzhela@gmail.com

ESTIMATION OF SEA LEVEL HEIGHT BASED
ON GNSS-REFLECTOMETRY DATA

A.V. Karlysheva, A.M. Padokhin

M.V. Lomonosov Moscow State University, Moscow, Russia

B pab6ore uccnenyrorcs metoasl GNSS-pedieKToOMeTpUr IS OTIPEACIICHUST YPOBHS BOJI-
HOW TIOBEPXHOCTH, OCHOBAHHBIC Ha UCIIOJIb30BaHUM (P (eKTa MHOTOIYUYEBOCTH, BOZHUKAIOIIECTO
MIPY OTPAKCHUH HABUTAIMOHHBIX CHUTHAJIOB OT BOJHOW MOBEPXHOCTH. DTOT IPPEKT MPUBOJUT K
MOSIBJIICHUIO MHTep(hepeHInH B JaHHbIX curHan/myMm (SNR), mpu sTom mapameTpsl uHTEphEepeH-
AU TIOJTHOCTBIO OIPEIEIISIOTCS UTMHON BOJHBI HABUTAIIMOHHOTO CHTHAIA U BBICOTOH (pa3oBoro
LIEHTpa aHTEHHBI HAJl OTpaXarollei MOBepXHOCThIO. B paboTe ucnonpzoBanuch nanueie SNR S1
u S2 nns nByx pabouux yactor cucteM GPS u ['NIOHACC. Ha nmpumepe psina cranmuii 1GS
mpoBenieHO cpaBHeHHE AaHHBIX GNSS-peduiekToMeTpun U TPaAULMOHHBIX MPUIUBHBIX U3MeEpe-
HUH, TOKa3aBIllee XOPOIIIee COTIache MOyIeHHBIX Pe3yIbTAaTOB.

In this work we study GNSS reflectometry methods in connection with the estimation of
sea level height. They are based on the effect of multipath propagation of GNSS signals reflected
from the water surface. It results in the interference pattern in the signal-to-noise ratio of GNSS
signals, which parameters are defined by the frequency of navigational signal and the height of
the antennas phase center above reflecting water surface. In this work, we used SNR S1 and S2
data for both working frequencies of GPS and GLONASS systems. We provide the comparison
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of GNSS-R sea level estimations with traditional tidal gauge measurements for several IGS sites
showing good agreement of both methods.

BOCCTAHOBJIEHUE XAPAKTEPUCTUK BHYTPEHHUX BOJIH
B CTPATOC®EPE 3EMJIN IO TAHHBIM AHAJIM3A
PAINO30HAOBBIX UBMEPEHUU

HU.A. Kupnyiosny, B.H. I'y6enko

WHCcTUTYT paanoTeXHUKH U 31eKTpoHUKH uM. B.A. Kotensnukosa PAH, ®@psasuno, Poccus
sabersecretmail@gmail.com

RESTORING THE INTERNAL WAVE CHARACTERISTICS IN THE EARTH’S
STRATOSPHERE BY USING AN ANALYSIS OF RADIOSONDE MEASUREMENTS

I.A. Kirillovich, V.N. Gubenko

Kotel’nikov Institute of Radioengineering and Electronics RAS, Fryazino, Russia

BuyTtpennue rpaButarnonasie BoHbI (BI'B) 3ameTHO BIUSAIOT Ha CTPYKTYpY W IUPKYJIS-
o arMocdepsl 3emau 6maronaps 3h(HEeKTHBHOMY MEPEHOCY SHEPIHMU U UMITYJIbCa C HIDKHUX
aTMOoc(epHbIX ypoBHEll Ha BepxHHe. [IocKonbKy BHYTpEHHHE BOJHBI SBISIOTCA XapaKTEpHOU
0COOEHHOCTBIO YCTOMUYMBO CTPaTU(UIIMPOBAHHON aTMoc(epsl, aHATOTHYHbIE 3()(HEKTH MOKHO
oxuiate B atMocdepax Benepsl u Mapca. [IpencraBieHsl pe3yabTaThl ONPEACICHUS XapaKTe-
puctuk uiaeHtuupoBanHbix BI'B, momayyeHHble Ha OCHOBE aHaIN3a BBICOKOTOYHBIX PaaHo-
30H70BBIX w3MepeHnii SPARC ckopoctw Betpa W Temmeparypbl B atmocdepe 3emun
[http://www.sparc.sunysb.edu]. OOcyxknaeTcsi MOJIE3HOCTh 30HAOBBIX HCCIIEIO0BAaHUNA BHYTpEH-
HUX BOJIH JUIS 3a7a4 paano3zatMeHHoro MoHutopuHra BI'B B atMocdepax mianer. Pabota BbI-
NOJIHEHA MpU YacTU4HOM moanepxke IlporpamMmel pyHnameHTanbHbIX uccienoBanuil 1.7 Ipe-
suanyma PAH.

Internal gravity waves (IGWs) significantly affect the structure and circulation of the
Earth’s atmosphere by an effective transporting the energy and momentum from the lower at-
mospheric levels upward. Since the internal waves are the characteristic feature of a stably strati-
fied atmosphere, similar effects can be expected in the Venusian and Martian atmospheres. The
results of determining the characteristics for identified IGWs in the Earth’s atmosphere found
from an analysis of the high-resolution radiosonde horizontal wind and temperature measure-
ments SPARC [http://www.sparc.sunysb.edu] are presented. The usefulness of radiosonde stud-
ies in conjunction with tasks of a radio occultation monitoring the IGWs in planetary atmos-
pheres is discussed. The work was carried out under partial support of the Fundamental Research
Program 1.7 of the RAS Presidium.

N3MEHEHUA 'NIPOMETEOPOJIOI'TYECKHUX XAPAKTEPUCTHUK
B TUXOOKEAHCKOM PEI'MOHE
B IEPUOJ KIINMMATHYECKOI'O CABUT' A 1976-1977

K.E. Kupnuenko, E.Il. besnoycosa, B.A. KoBanenko, C.U. MoJioabix

HuctutyT comredno-3emuoit puznkun CO PAH, UpkyTck, Poccust
kirichenko@iszf.irk.ru

CHANGES IN HYDROMETEOROLOGICAL CHARACTERISTICS
IN THE PACIFIC REGION DURING THE CLIMATIC SHIFT 1976-1977

K.Ye. Kirichenko, Ye.P. Belousova, V.A. Kovalenko, S.I. Molodykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[TpencraBneHs! 1 00CYXIAIOTCSI U3MEHEHUS XapaKTePUCTUK aTMOC(hepbl U OKeaHa (IOTOKH
TEeIUla Ha IpaHMIe pa3fesia OKeaH—aTMoc(epa, BETPOBOE HAIPsKEHHE, TeMIepaTypa MOBEpX-
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HOCTH OK€aHa W BO3/yXa HaJl HUM, Teriocoepxkanue okeana B cimoe 0-700 m) mist Tuxookean-
ckoro pernoHa CeBepHoro noiymapus B nepuoj knumatuueckoro casura (KC) 1976-1977 rr.
Ycranosneno, yto nocie KC Temnoconepkanue U Temreparypa BO3pOCiIM B BOCTOUHON 4acTu
Tuxoro okeaHa v yMEHBIIMINCH B 3aMagHOM. J[J1s1 TOTOKOB CKPBITOTO Terja U KOPOTKOBOJIHOBO-
ro n3nyudenus nocie KC Habnarogaercs ymMeHbII€HNE, B TO BpeMs Kak JJIsl IOTOKOB SIBHOTO TeIlIa
U JJIMHHOBOJIHOBOTO M3JIy4eHusi — Bo3pacTaHue. Iloka3aHo, yTo HauOOJbIINE U3MEHEHUS T10-
TOKOB TEIUIa HAOJIOJAIOTCS Ha HU3KUX IMUPOTax. PaccMaTpuBaloTCs MPUYMHHO-CIICICTBECHHBIC
CBSI3U M3MEHEHHMH MOTOKOB TEIUIa W BapHalMi TEMIEpaTypHbIX XapaKTEPUCTHK HCCIEAyeMOro
pernona. O0cyxnaeTcsi BO3MOXKHBIN CLEHApUN BIUSHUSA aTMOC(EPHBIX MPOLIECCOB HA BapHalllH
TEMIIEpaTyPHBIX XapaKTEPUCTUK Yepe3 BETPOBOE HANPSIKEHUE U UX B3aUMOCBS3b.

Changes in the characteristics of the atmosphere and the ocean (heat fluxes at the ocean-
atmosphere interface, wind stress, ocean surface and air temperature, ocean heat content in the
0-700 m layer) for the Pacific region of the Northern Hemisphere during the climatic shift (CS)
1976—1977 are presented and discussed. It was found that after the CS, the heat content and tem-
perature increased in the eastern part of the Pacific Ocean and decreased in the western part. The
flows of sensible heat and short-wave radiation after the CS decreased, while for the flows of
latent heat and long-wave radiation increased. It is shown that the greatest changes in heat fluxes
are observed at low latitudes. The cause-effect relationships of changes in heat fluxes and varia-
tions in the temperature characteristics of the investigation region are considered. A possible
scenario of the influence of atmospheric processes on the variation of temperature characteristics
through wind stress and their interrelation is discussed.

CO3JIAHUE MEPUJUOHAJIBHOM CETU HH®PAKPACHBIX CIIEKTPOTPA®OB

HU.N. Koarosckoii, II.II. AMmocos, I'.A. I'aBpuibeBa, A.M. AMmocoBa, B.U. CuBuena

UnctuTtyT KocModusnveckux uccnenosanuii u asponomun um. F0.I'. Illadepa CO PAH, Axyrck, Poccus
koltigor@mail.ru

SETTING UP A MERIDIONAL NETWORK OF INFRARED SPECTROGRAPHS
LI. Koltovskoi, P.P. Ammosov, G.A. Gavrilyeva, A.M. Ammosova, V.I. Sivtseva

Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

C 2013 r. na ontuueckoii cranuun Maiimara (63° N, 129.5° E) Benercst mocTosiHHAs peru-
ctpanus nosioc ruapokcmwia OH(3.1) cnexrporpadom B manekoit mHPpakpacHOW 00JacTH
(oxomo 1.5 mxm). B cenTsabpe 2015 r. anHamoruuHbeiéi cnekrporpad ycraHoBieH B IlomsipHoit
reokocMmogusnueckoit oocepsatopun (I1I'0O) B moc. Tuxcu (71.6° N, 128.7° E). B nannoii pabo-
T€ TMPEJCTABICHO CPABHEHHE CE30HHOTO XOJa TeMIIepaTypbl Me30May3bl, U3MEPEHHOTO Ha JBYX
pa3HECEeHHBIX MO mupoTe cTaHuuAxX. ClrenaHbl TakKe NpeaBapUTEIbHbIE CPABHEHUS IO OTIENb-
HBIM HOuYaM (HO4YHOTO x0ja). [lo pe3ynpTatam cpaBHEHUs HAOIIOJAeTCsl OUEHB XOpOIlas Koppe-
JSIIAS MEXTY ABYMs cTaHIusAME (ko3 duument koppemnsiun 0.83).

Permanent registration of hydroxyl OH (3.1) bands is conducted in the optical station
Maimaga (63° N, 129.5° E) in the far infrared (1.5 micron) since 2013. In September 2015 a
similar spectrograph was installed at the station Polar Geocosmophysical Observatory (PGO) in
Tiksi (71.6° N, 128.7° E). This paper presents the comparison of seasonal variations of meso-
pause temperature measured at two spaced by latitude stations. Also preliminary comparisons are
made for some nights. According to the results of comparison, there is a very good correlation
between the temperatures measured in Maimaga and Tiksi (correlation coefficient 0.83).
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CE30HHBIE UBMEHEHM BHE3AIIHBIX ®A30BbIX AHOMAJIUH
OHY-CUTI'HAJIOB PAIMOCTAHIIMU ITPU PETHCTPALIUU B AKYTCKE

A.A. Kopcaxkos, B.!. Ko3zios, C.E. KoosixoBa

HHctuTyT KocMopu3ndeckux uccienoanuii u asponomun um. F0.I'. Illagepa CO PAH, Axytck, Poccus
korsakov84(@yandex.ru

SEASONAL CHANGES IN SUDDEN PHASE ANOMALIES
OF VLF RADIO STATION SIGNALS REGISTRATED IN YAKUTSK

A.A. Korsakov, V.I. Kozlov, S.E. Kobyakova
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

Bueszannas ¢azoBas anomanusi (BOA) B yCclmoBUSX OJHOMOIOBOTO PACIPOCTPAHEHUS pa-
muocurHaia OHY (3-30 k[') Xoporo onuckiBaeTcsl TUHEHHON (yHKIMEH OT norapudma mpo-
W3BEACHUSI WHTEHCUBHOCTU TMOTOKA pPeHTreHoBckoro uanydenus (0.1-0.8 HM) Ha KocHHYyC 3e-
HUTHOTO yria CoJsHIa, yCpeIHEHHOTO Ha OCBEUICHHOM YacTu paaunoTpacchl. Ha ocHOBe Herpe-
pBIBHO# peructpamnuu B T. SkyTtcke (62° N, 129.7° E) curnanoB HaBUTanimoOHHBIX cTaHuid Ho-
Bocubupck, Kpacuomap (14.9 xI'm) u Xabaposck (11.9 k') 3a 2009—2016 rr. orobpaHbl COOBI-
st BOA. C nmoMoIpo perpecCHOHHOTO aHAJIM3a OINPEIeNICHbl MapaMeTphbl JUHEUHOW MOAECITN
OTJENBHO JUIs JIETHUX U 3UMHHX yciaoBuil. CurHain ct. HoBocuObupck: HaKJIOH JTMHEHHOUW MOJIeNn
paBed 10 u 9.4, nayanbHOE cmerieHre paBHO 61.5 u 55.5 nmis 3uMBl U J€Ta COOTBETCTBEHHO.
Curnan ct. XabapoBck: HaKkJIOH paBeH 14.5 (3uma) u 8.9 (;iero), cmemienne paBHo 90.3 (3uma) u
55.1 (;mero). Curnan ct. KpacHomap (o6mamaer 6onbmmMu GiayKTyanusMu ¢Gasbl): HAKIOH paBeH
7 (3uma) u 7.5 (nero), cmemienue paBHo 44.1 (3uma) u 44.9 (neto). 3umoii HUXHSS HOHOC]epa
0oJsiee YyBCTBUTENbHA K BO3JCHCTBUIO COJTHEUHBIX BCIIBIIIEK.

Sudden phase anomalies (SPA) of the VLF radio signal (3—30 kHz) in single-mode propa-
gation is well described by a linear function of the logarithm of multiplication the X-ray flux in-
tensity (0.1-0.8 nm) and the cosine of the zenith angle of the Sun averaged over the illuminated
part of the propagation path. During 2009—2016 the SPA events are selected based on continuous
registration in Yakutsk (62° N, 129.7° E) signals of navigation stations Novosibirsk, Krasnodar
(14.9 kHz) and Khabarovsk (11.9 kHz). Based on the regression analysis, the parameters of the
linear model are determined for summer and winter. The signal Novosibirsk: the linear model
slope is 10 and 9.4, the initial offset is 61.5 and 55.5 for winter and summer respectively. Khaba-
rovsk signal: the slope is 14.5 (winter) and 8.9 (summer), the offset is 90.3 (winter) and 55.1
(summer). The signal Krasnodar (large phase fluctuations): the slope is 7 (winter) and 7.5 (sum-
mer), the offset is 44.1 (winter) and 44.9 (summer). In winter the lower ionosphere is more sensi-
tive to effects of solar flares.

BAHK TAPAMETPOB CIIEKTPAJIbHBIX JINHUM IBYOKHCH A30TA
JJIA MOHUTOPHHI'A 9TOI'O I'A3A B ATMOC®EPE
N B BBICOKOTEMIIEPATYPHBIX CPEJAX

A.A. JlykameBckas, H.H. JlappentbeBa, A.C. [lynapenok, B.U. [lepeBasioB

WuctutyT ontrku armocdepst uM. B.E. 3yea CO PAH, Tomck, Poccus
lukashevskaya@iao.ru

DATABASE OF PARAMETERS OF NITROGEN DIOXIDE SPECTRAL LINES
FOR MONITORING THIS GAS
IN THE ATMOSPHERE AND IN THE HIGH-TEMPERATURE ENVIRONMENTS

A.A. Lukashevskaya, N.N. Lavrentieva, A.C. Dudaryonok, V.I. Perevalov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia
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B pabote mpencrasnen cnucok juHHA NO, Ha OCHOBE TJI00ATBHOTO MOJEITUPOBAHMS
CIIEKTPOB BBICOKOT'O Pa3peIIeHus] 3TOW MOJIEKYJbl B paMKax MeTosa 3()(EeKTUBHBIX ONEepaTopoB
C MCIIOJIb30BaHUEM TOJIHATHON MoAenH 3()(HEeKTHBHOTO TaMUIbTOHHAHA.

bank nansbix pa3meniex Ha caiite MOA CO PAH [ftp://ftp.iao.ru/pub/NDDB] u conepxut
CIIEAYIOUINE CIEKTPaJbHBIC IMapaMeTphl: MOJOXKECHUE JTHHUU, MHTEHCHUBHOCTD JIMHHUU, DHEPTHUS
HIDKHETO COCTOsIHUSA, Ko3(duumenTsl camoymmpenus. bank npenHazHadeH A BBICOKOTEMIIe-
paTypHBIX MPUIOKEHUH BILIOTH 10 Temreparypbl 7=900 K. Co3nanHblii OaHK TaHHBIX BKJIIOYA-
eT B ce0s1 6onee | MUIUIMOHA KosleOaTeabHO-BPAIIATEIbHBIX IEPEX0/10B, KOTOPBIE PACTIONOKEHbBI
B CIICKTPAIBHOM JuarnasoHe 466-3374 cM . OTceuka 110 BeIMYHHE HHTCHCHBHOCTH JIMHHI ObLIa
BbIOpaHa paBHOI 107 cMm/Monekyna npu temmnepatype 7=1000 K.

The high temperature line list of NO,, which is based on global modeling of high resolu-
tion spectra of this molecule performed within the framework of the effective operators method
using polyad model of effective Hamiltonian is presented.

Presented data bank is allocated on the web site of V.E. Zuev Institute of Atmospheric Op-
tics SB RAS on the address [ftp://ftp.iao.ru/pub/NDDB]. The line list contains the following line
parameters: line position, line intensity, energy of lower state and self-broadening coefficient.
The data bank is designed for temperature up to 900 K. This database includes more than 1 vi-
bration-rotation transitions, which is located in the 466-3374 cm ' spectral rang. It is generated
using intensity cut off 10> cm/molecule at 1000 K.

CPABHEHUE PE3YJIbTATOB
JTUCTAHIUOHHBIX CHEKTPO®OTOMETPUYECKHNX N3MEPEHMUII O3, NO,
U ADPO30.J1bHOI ONNTUYECKOI TOJIIM C JAHHBIMHA CIIY THUKOBBIX
U PAJUO30HOBBIX UBMEPEHUIA

A.Il. MakeeB, O.E. ba:xxenos, B.J1. BypnaROBT, M.B. FpnmaeBT,

FO.B. I'puaues, C.U. Joaruii, A.B. HeB3opos

HucturyT ontukm atMmocdeps! uM. B.E. 3yesa CO PAH, Tomck, Poccus
map@iao.ru

COMPARISON OF REMOTE SPECTROPHOTOMETRIC MEASUREMENTS
OF 03, NO; AND STRATOSPHERIC AEROSOL WITH DATA OF SATELLITE
AND RADIOSONDE MEASUREMENTS

A.P. Makeev, O.E. Bazhenov, V.D. BurlakovT, M.V. Grishaev*,
Yu.V. Gridnev, S.I. Dolgii, A.V. Nevzorov

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

B noknazne npuBOaATCS pe3yNbTaThl JUCTAHIIMOHHBIX CIIEKTPOPOTOMETPHUECKUX U3MEpe-
HUN OOIIEro cojaepaHus O30HAa W JABYOKHCH a30Ta, MoyiydeHHble Ha CHOMPCKON JHaapHOM
cranuuu Uucturyra ontuku atmocgepsl uMm. B.E. 3yea CO PAH, B cpaBHeHUU ¢ pe3ysbTaTa-
MU aHaJOTMYHBIX CITyTHUKOBBIX U3MEPEHUH.

HazemHble m3aMepeHusi o0IIero colaepkKaHHs O30HA MPOBOAMIMCH 030HOMEeTpoM M-124,
nu3MepeHus cozaepkanusi NO, BBINOJIHSAINCH aBTOMaTU3HMPOBAHHBIM CIIEKTPO(OTOMETPOM. DTH
U3MEpPEHUs CPABHUBAIOTCS C JAHHBIMU PAJIMO30HIOBBIX U CIIyTHUKOBBIX U3MepeHuil. CryTHUKO-
BbI€ U3MEPEHUS OCYIIECTBIsAOTCS annapatypoid TOMS u [ASI.

The report contains results of remote spectrophotometric measurements of the total ozone and
nitrogen dioxide contents, obtained at the Siberian Lidar Station of V.E. Zuev Institute of Atmos-
pheric Optics, SB RAS in comparison with the results of analogous satellite measurements.

The ground-based measurements of the total ozone were conducted with M-124 ozonome-
ter; and the measurements of the NO, content are carried out with automatic spectrophotometer.
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These measurements are compared with data of radiosonde and satellite measurements. The sat-
ellite measurements are performed by the TOMS and IASI instrumentation.

MOAEPHM3AIUA HEPEJAIOINETI'O U TIPUEMHOI'O OBOPYJTOBAHUA
CETHU JIUYM-30HANPOBAHMUSA

A.A. Haymenko, A.B. IloajecHbIi

UnctuTyT conneuno-zemuoit puzuku CO PAH, Upkytck, Poccus
naym@iszf.irk.ru

MODERNIZATION OF TRANSMITTING AND RECEIVING FACILITIES
OF THE CHIRP SOUNDING NETWORK

A.A. Naumenko, A.V. Podlesny
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nanHoili pabore paccmoTpeH mpouecc MoaepHuzauuu cetu JIYM-noHO30HI0B, IpoBe-
neHHbld B 20152017 rr. ['maBHO# 1enpi0 MOAEPHU3AUU ObLIO MOBBIINICHUE HAIEKHOCTH 000-
pyZnoBaHus Ajs o0ecneuyeHrs HENPEPBhIBHBIX U3MEPEHUHN Ha TpaccaxX HaKJIOHHOTO M BEPTHKaJb-
Horo JIYM-3zonnupoBanus. PaccMOTpeHBl KOHCTPYKLMM MEPENAOIMX M MPUEMHBIX KOM-
IUIEKCOB. Ba)KHOM 4acThI0 MOACPHHU3ALMHU CTAJO MPOECKTUPOBAHHUE U CO3JAaHUE HOBOI'O I'E€HEpa-
topa JIYM-curnana, o npuuMHe CHATHUS C IPOU3BOJCTBA UCIIOJIB3YEMBIX paHee IUIaT. XapakTe-
PUCTHKH MOJYYEHHOT'O I'eHepaTopa TaKKe IMpeJcTaBiIeHbl B padoTe. B mpouecce MmoaepHu3anuu
BO BCeX NMpHEeMHBIX U nepenatomux nyHkrax (Topel, Yconse, Hopunbsck, Maragan, Xa6apoBck)
OBUTH YCTaHOBJICHBI HOBBIE KOMITJIEKTHI 000PYAOBaHMUSL.

In this paper, the process of upgrading the network of chirp ionosondes, conducted in
2015-2017, is considered. The main purpose of the modernization was to increase the reliability
of equipment, to provide continuous measurements on the beams of oblique and vertical chirp
sounding. The designs of transmitting and receiving complexes are considered. An important
part of the modernization was the design and creation of a new LFM signal generator, due to the
phasing out of the previously used boards. The characteristics of the generator obtained are also
presented in the paper. In the process of modernization, new complexes of equipment were in-
stalled in all receiving and transmitting points (Tory, Usolye, Norilsk, Magadan, Khabarovsk).

OCOBEHHOCTH COCTOSIHHA O30HOBOTI'O CJ105A
B APKTHUKE 3UMOH 1 BECHOMU 2016-2017 rr.

ML.II. Huxkudgoposa

Kpeimckuii henepanbublil yauBepcutet uM. B.M. Bepaanckoro, CeBactonois, Poccus
nikiforovamp@yandex.ru

SPECIFICITY OF THE OZONE LAYER STATE OVER ARCTIC
DURING WINTER AND SPRING OF 2016-2017

M.P. Nikiforova
V.I. Vernadsky Crimean Federal University, Sevastopol, Russia

B pabGorte paccMOTpeHBI OCHOBHBIE OCOOCHHOCTH HM3MEHUYHMBOCTH OOIIETO COACpP)KAHUS
o30Ha (OCO) B Apkruke 3uMoii—BecHol 20162017 rr. [Ipoananu3upoBan X041 METEOPOIOruye-
CKHX 3JIEMEHTOB U XapaKTEPUCTUK CTpaTOC(epHOro BUXPs, MOKA3aHbl UX B3aUMOCBSI3U C COCTO-
STHUEM O030HOBOTO ciios. [IpoBeneHo cpaBHEHUE ¢ MPEABIAYIIMMU TO1aMH, B YACTHOCTH C CE30HOM
20152016 rr., moKa3aBIIMM TPETHH 3a BCIO MCTOPUIO HAONIOACHUN pE3yibTaT XUMHUYECKOTO
pa3pyuieHus 030Ha. Ocoboe BHUMaHUE yaeneHo ocobeHHoCTsIM n3menennit OCO Haj Tepputo-
pueit Poccun.
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The report discusses the main features of the variability of the total ozone content (TOC)
over Arctic during winter-spring 2016—2017. Dynamics of meteorological elements and strato-
spheric vortex are analyzed, showing their relationship with the state of the ozone layer. The
ozone layer features of previous years are compared particularly with the season 2015-2016,
which showed the third result of ozone chemical destruction since ozone monitoring era. Special
attention is paid to the specificity of TOC changes over the Russian territory.

HOJIAAPU3AITNOHHBIE XAPAKTEPUCTUKH KHY/CHY-BOJIH,
HABJIOJAEMBIX BO BHEIIITHEHA HOHOC®EPE
ITPHU BO3JEUCTBUU MOIIIHBIM HA3EMHBIM KB-PA/IMOU3JTYYEHUEM

A.O. Ps0oB

Huxeroponckuit rocynapctBenHsiit yausepeuteT uM. H.W. Jlo6aueBckoro, Huwxuuit HoBropoa, Poccus
sanches-best@yandex.ru

POLARIZATION CHARACTERISTICS OF ELF/VLF WAVES OBSERVED
IN THE OUTER IONOSPHERE UNDER THE INFLUENCE
OF POWERFUL GROUND-BASED SHORTWAVE RADIATION

A.O. Ryabov
Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia

Jnst uccnenoBaHUs  TMOJSIPU3AIMOHHBIX XapaKTEPUCTUK U (DU3WYECKOM MPUPOJIBI
KHY/CHY-BonH, HabmarogaeMbix B HOHOc(hepe MpH HArpeBe OKOJIO3EMHOM IIa3Mbl MOIIHBIM
KB-panunownsinydyeHreM, UCHOIb30BaH METOJl CHHIYJSIPHOTO pasiiokeHus. lIpeacraBiieHHbie B
paboTe pe3ynbTaThl SKCIIEPUMEHTOB MOIY4YEHBI Ha CPEIHEIIUPOTHOM HarpeBHOM cTeHnae «Cypay.
Hcnonp3oBanbl JaHHBIC, 3a(UKCUPOBAHHBIC OOPTOBOM ammapaTypoil HCKYCCTBEHHOTO CITyTHUKA
3emnu DEMETER. Ha ocHOBe clieKTpalIbHBIX XapakTepUCTUK HAOMIOAAeMbIX M3ITY4YEHHH pea-
JM30BaH METOJ OLIEHKM MOHHOT'O COCTaBa OKOJIO3EMHOH IIa3Mbl. MeTon BepuHUIMPOBAaH MO
pe3ylibTaTaM HaTyPHBIX U3MEPEHUN Ha BHICOTAX BHEIIHEH HOHOC(HEPHI 3eMITH.

For studying the polarization characteristics and the physical nature of the ELF/VLF waves
observed in the ionosphere during heating the near-earth plasma powerful HF radio emission we
used the method of singular value decomposition. The experimental results obtained in mid-
latitude heating the stand “Sura”. Used data recorded by onboard equipment of artificial Earth
satellite DEMETER. Based on the spectral characteristics of the observed radiation is imple-
mented a method of assessing the ionic composition of the near-Earth plasma. The method has
been verified against field measurements at altitudes of the topside ionosphere.

HCCJIEJOBAHUE TIPOCTPAHCTBEHHO-BPEMEHHBIX XAPAKTEPUCTHK
NOHOC®EPHbLIX HEOJHOPOJHOCTEH
IIPU IOMOIIA TPEXBA3HOM CETH IPUEMHUKOB THCC

N.A. PaxoBckuii, b.I'. I'aspuiios, 10.U. 3enep, A.H. JIaxos, 10.B. Ilokaan, C.3. bekkep

WuctutyT nuaamuku reocep PAH, Mocksa, Poccus
Ryakhovskiy88@yandex.ru

SPACE-TIME CHARACTERISTICS OF IONOSPHERIC IRREGULARITIES
USING TRIPLE-BASE GNSS RECEIVERS

L.A. Ryakhovsky, B.G. Gavrilov, Yu.l. Zetzer, A.N. Lyakhov, Y.V. Poklad, S.Z. Bekker
Institute of Geosphere Dynamics RAS, Moscow, Russia

[To coBpeMeHHBIM IpeCTaBIeHUsIM Ha TOUHOCTh no3unionuposanus ' HCC naubonbiiee
BJIMSTHUE OKa3bIBAIOT MOHOC(HEPHBIC HEOHOPOIHOCTH C XapaKTepHBIMU pazmepamu oT 100 m
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70 HECKOJBbKHMX KUJIOMETpOB. Pa3zpaboTaHHas HaMM METOJMKA, HUCIOJIB3YIOLIAas MPOCTPaH-
cTBeHHO-pa3HeceHHble pueMHukn 'HCC Ha Tpex 6a3zax ot 250 M 10 80 kKM, mO3BOJISIET HC-
CJIEI0BATh NPOCTPAHCTBEHHO-BPEMEHHOE PACIpeesICHHE JIOKAJIbHBIX HOHOC(EPHBIX HEOHO-
pPOIHOCTEN B cpeAHempoTHOW noHocdepe. [IpencTaBneHs! pe3yabTarsl 11 Oypu B HOHOC(hepe
17 mapra 2015 1.

Up to date the ionospheric irregularities scaled from 100 m to several kilometers provide
the major impact on GNSS precision. Our technique use spatially distributed GNSS receivers on
bases varying from 250 m to 80 km and it allows us to study the spatiotemporal features of tran-
sient ionospheric irregularities in the midlatitude ionosphere. The results under ionospheric
storm 17 March 2015 are presented.

HCCJEIOBAHUE CBSI3U BAPUAIIMI KOHIIEHTPAIIUM O30HA
N IMOBTOPAEMOCTU ATMOC®EPHOI'O BJIOKUPOBAHUA
B IIPU3EMHOM CJIOE TPOIIOC®EPHI 3AITATHON CUBUPH

JLLE. CaBkuH, O.FO. Auroxuna, b.Jl. beaan, I'.H. Toimauén

HuctutyT ontuku atMocdepsl uM. B.E. 3yea CO PAH, Tomck, Poccust
densavkin88@rambler.ru

INVESTIGATION OF THE RELATION BETWEEN OZONE CONCENTRATION
VARIATIONS AND THE FREQUENCY OF ATMOSPHERIC BLOCKING
IN THE SURFACE LAYER OF THE TROPOSPHERE OF WESTERN SIBERIA

D.E. Savkin, O.Yu. Antokhina, B.D. Belan, G.N. Tolmachev
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B nanHo#t paboTe MCIONB30BaHbl JaHHBIE U3MEPEHUI KOHLIEHTPAI[MK 030HAa U TeMIlepaTy-
pel B ipu3eMHOM ciioe Tpornocdepsl Ha TOR-cranium 3a 1993-2016 rr., a Takke naHHbIE pea-
Hanmuza ERA-Interim o BbicoTe reonotennuanbHoi nmoBepxHoctu 500 rlla. B kauectBe 00BeK-
TUBHOTO KpHUTEpHs OJIOKUpOBaHHSA B paboTe HMCIONb30BaH Kputepuil Tubampam u MonbTeHH.
PaccunTansl ko3 dunmenTsl koppensuuu Bapuanuii o3oHa (Os), MpU3eMHOI TemmepaTypsl U
uHaekca Onokuposanus (BI). B 3aBucumoctu oT moBTOp€MOCTH OJIOKMPOBAHUS Ui UCCIELye-
Moro paiioHa ko3¢ ¢urment koppensauuu Bl u Os; Bappupyercst B 04eHb IUPOKUX MpeJienax.

In this work, data of measurements of ozone concentration and temperature in the surface
layer of the troposphere carried out on the TOR station for 1993-2016, as well as ERA-Interim
reanalysis data on the height of the geopotential surface 500 hPa are used. As an objective crite-
rion for blocking, the Tibaldi and Molteni criterion was used. Correlation coefficients for varia-
tions in ozone (Os3), surface temperature and the blocking index (BI) were calculated. Depending
on the repeatability of the blocking for the area under investigation, the correlation coefficient BI
and Oj varies within very wide limits.

BJIMSTHUE BUHBETUPOBAHUS BXOJHOM AITEPTYPBI TEJTECKOIIA
HA OLIUBKY BOCCTAHOBJIEHHS BOJTHOBOI'O ®POHTA
B AJAIITUBHOU OITUYECKON CUCTEME
BOJIBIIIOT'O COJTHEYHOI'O BAKYMHOI'O TEJIECKOITA

E.JI. Coun, E.A. KonbL10B

WuctutyT ontuku atmocdeps! uM. B.E. 3yea CO PAH, Tomck, Poccust
Egorsh@vtomske.ru
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THE INFLUENCE OF THE VIGNETTING OF THE ENTRANCE APERTURE
ON THE ERROR IN WAVE FRONT RECONSTRUCTION
IN ADAPTIVE OPTICAL SYSTEM OF LARGE SOLAR VACUUM TELESCOPE

E.L. Soin, E.A. Kopylov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

Ha panee nmomy4eHHBIX 3KCIIEPUMEHTAIBHBIX TAHHBIX B BUJIE TOCJIEOBATEIBHOCTH KaIpOB
C Kamepbl JaTtyuka BosiHOBoro ¢ponrta lllska—IapTMana mpoBeneHO HCCIEeIOBaHHE MCKYC-
CTBEHHOTO BHHBETHUPOBAHMS MAaTpUIBl cyOamepTyp JAaTdyMka BosiHOBOrO (poHTa Illska—
laptmana pasmepHocThIO 8X8 M 12X12 Ha TOYHOCTH BOCCTAHOBJIEHHS BOJHOBOTO ()POHTA BO
Bpemst paOoThl nartumka. [lokazaHo, 4yTO NpU BUHBETUPOBAHHM 3padka Teneckoma ao 70 %
omuOKa BOCCTAHOBJICHHsI BOJIHOBOTO (DpoHTA HE MpeBhImIaeT Beauuuny A/4 (A=535 um). OmHako
3aMEYEHO, YTO BEJIMYMHA OMIMOKU CHJIBHO 3aBUCUT OT KOH(Uryparuu objactu nepekpoitui. B
paboTe mpuBeIeHbI IPUMEPhl BPEMEHHOM pa3BepTKU MEPBbIX ceMU MOIMHOMOB LlepHuke (mocie
HakiIo0HOB) U npeacraBieHbl CKO BoaHOBOro (poHTa B pa3iMyHBIX YCIOBUSAX YHUCIEHHOTO JKC-
MEepUMEHTA.

On previously obtained experimental data, in the form of a sequence of frames from the
camera of the wavefront sensor a Shack—Hartmann, the study of artificial vignetting matrix
subaperture wavefront sensor the Shack—Hartmann dimension of 8x8 and 12x12, the accuracy
of the restored wave front during operation of the sensor. It is shown that vignetting of the pupil
of the telescope up to 70 % error in the wave front reconstruction does not exceed the value A/4
(A=535 nm.). However, it is noticed that the magnitude of the error strongly affects the configu-
ration of region of parkrite. The paper presents examples of time-base the first seven Zernike
polynomials (after bending) under various conditions of the numerical experiment and presents
the results of RMS of the wave front in different conditions of the numerical experiment.

OCOBEHHOCTHU PACHIPEJAEJIEHUSA PASMEPOB ADPO30JIbHBIX YACTHI]
B ATMOC®EPE YJIAH-Y /9

WL.I1. CynrpanoBa, A.C. 3asaxanos, I'.C. ’KamcyeBa, B.B. LIpi1b1m0B

WnucturyT Qusudeckoro marepuanosenenuss CO PAH, Ynan-Y mp, Poccust
kopal41192@mail.ru

FEATURES OF AEROSOL NUMBER SIZE DISTRIBUTION IN ULAN-UDE
L.P. Sungrapova, A.S. Zayakhanov, G.S. Zhamsueva, V.V. Tsydypov
Institute of Physical Material Science SB RAS, Ulan-Ude, Russia

B pabore mpencrtaBiieHbl pe3yNbTaThl SKCIEPUMEHTAIBHBIX HCCIEIOBAHUA MEIKOANC-
MepcHOM (ppakuuu a’dpo30J1s Uil pa3InYHBIX MO0 XapaKTEPHBIM 3HAUEHUSIM KOHLIEHTPALUNA peru-
OHOB: B LIEHTPE MPOMBIIUICHHOTO T. YIIaH-Y 3 U NpUOpexHOoi Tepputopuu 03. baiikan. Briss-
JIEHO, YTO XapakTep CyTOYHOI'O XO0Ja a’pO30JIbHBIX YACTHIl B FOPOJAE COBIAJAET C CYTOYHBIMU
M3MEHEHHUSIMHU OOILEro COAEPKaHUs a’dpo30Jis B MPU3EMHOM CJI0€ BOKpYT 03. baiikain, yBenuue-
HUE€ CUETHOW KOHIEHTPALMU YaCTHUL IPOUCXOJUT B JTHEBHBIC U BEUEPHHUE Yachl. B MUKOBBIN Ie-
puon moxapoB (2015-2016 rr.) B Balikanbckom pernoHe HaOII01a7I0Ch TOBBIIIICHHOE COIEepKa-
HHUE YaCTHUI] CyOMUKPOHHOH (hpaKIIuH.

The paper presents the experimental results of ultrafine acrosols for different regions of the
characteristic values of the concentrations: in Ulan-Ude and the region of Lake Baikal. It was
revealed that the nature of the diurnal variation of aerosol particles in urban air coincides with
daily changes of total number concentration aerosol of Lake Baikal. The elevated concentrations
of ultrafine particle aerosols in daily course of the total number concentration are observed in the
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daytime and evening hours. The elevated content of submicron particle fraction in Baikal region
are observed during the peak period of fires (2015-2016).

BAPUALIUHN U3JTYHEHHS BBICOKO- U CPEﬂHEMHPOTﬁOﬁ BEPXHEM
ATMOC®EPHBI B IEPUO/AbI BBICOKOU TEOMAT'HUTHOUN AKTUBHOCTHU

T.E. CuipenoBa, A.b. beaenxmnii, M.A. Tammaunn, A.B. Muxanés, C.B. IlogjaecHbIi

UnctuTyT conmneuno-zemuoit ¢puzuku CO PAH, Upkytck, Poccus
angata@mail.iszf.irk.ru

VARIATIONS IN THE RADIATION OF THE HIGH AND MID-LATITUDE UPPER
ATMOSPHERE DURING PERIODS OF HIGH GEOMAGNETIC ACTIVITY

T.E. Syrenova, A.B. Beletsky, M.A. Tashchilin, A.V. Mikhalev, S.V. Podlesny
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Baxnoil 3amadeil sBISETCS M3YyUYEHHE MPOIIECCOB I€HEpAlMM U PAcHpOCTpPaHEHUs] MOHO-
cepHBIX BO3MYIICHUH pa3auuHbIX MacmTaboB. KoHdurypamms onTudeckux HMHCTPYMEHTOB
NC3® CO PAH no3BossieT HaOmoAaTh MPOoIecchl POPMHUPOBAHUS BO3MYIIICHUSI B aBPOPATIbHON
oOmactu aTMoc(epbl a3UaTCKOTO JOJITOTHOTO CeKTopa (CT. «VICTOK») U ero pacripocTpaHeHUs B
cpennue mupotel (I'@O, c. Topel). B pabore mpuBeneHbl Bapualluu HU3JIy4EHHS BBICOKO- U
CPeIHENIMPOTHOM BepxHEll aTMOocdhephl B IEPUOIbI BBICOKOM r€OMarHUTHOW aKTUBHOCTH.

An important task is to study the processes of generation and propagation of ionospheric
disturbances of various scales. The configuration of the optical instruments of the ISTP SB RAS
makes it possible to observe the process of the perturbation formation in the auroral area of the
atmosphere of the Asian longitude sector (Istok Station), its distribution to medium latitudes
(GFO, Tori settlement). The work presents variations in the radiation of the high and mid-
latitude upper atmosphere during periods of high geomagnetic activity.

MNPEJABAPUTEJBHBIE PE3YJbTATHI PETUCTPAIIMA DMUCCHUI
ABPOPAJIBHON ATMOC®EPBI HINPOKOYTI'OJIbHBIMUA KAMEPAMM
BCEI'O HEBA HA CTAHIIUH «MCTOK»

M.A. Tamuaun, A.B. Beaenkuii

HuctutyT comredno-3emuoit puzukun CO PAH, UpkyTck, Poccust
miketash@iszf.irk.ru

PRELIMINARY RESULTS OF THE AURORAL ATMOSPHERE REGISTRATION
BY WIDE-ANGLE ALL-SKY-CAMERAS AT ISTOK STATION

ML.A. Tashchilin, A.B. Beletsky
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B 2013 r. 6bu1M BO30OHOBIIEHBI HCCIEAOBaHMS, B TOM YHCIE ONTHUYECKUMH METOJaMH,
BepxHeil aTMocdepbl 1 noHocheps! 3eMin Ha BBICOKOMMPOTHOH cranimu «Mcrox» NC3® CO
PAH (70° N, 88° E). B pabote naetcst onricanne KOMILUIEKCa ONTUYECKUX UHCTPYMEHTOB, yCTa-
HOBJICHHBIX Ha CT. «McTok», mo coctostHuio Ha amnpens 2017 1. [IpuBoasTcs npeaBapUTeIIbHBIC
pEe3yJIbTaThl UCCIIEAOBAHUS BapualMii N3Ty4eHUs: aTMOC(EPBI B SMUCCHUAX MOJIEKYJISIPHOTO a30Ta
(427.8 HM) u atromapsHoro kuciopona (557.7 u 630 HM), MoMydeHHbIE C MOMOILBIO IIUPOKO-
YTOJNBHBIX Kamep Bcero Heba 3a mepuon 2013-2017 rr. [IpuBoasrcs Mopdoiaorudeckue xapak-
TEPUCTUKH MOJISIPHBIX CUSHUI, MOTyUYEHHBIE 3a 3TOT Mepro. PaboTa BbIOIHEHA IPU MOAEPK-
ke rpanta PO®DU Ne 17-05-00492.
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There were renewed research of the upper atmosphere, ionosphere and magnetosphere of
the Earth at the Istok ISTP High-Latitude Station (70° N, 88° E) in 2013. The paper describes the
complex of optical instruments installed at the Istok station as of April 2017. The preliminary
results of a study of atmospheric emission variations in molecular nitrogen (427.8 nm) and atom-
ic oxygen (557.7 and 630 nm) are given. The results obtained with the help of wide-angle cam-
eras of the entire sky for the period 2013-2017. The morphological characteristics of aurorae are
obtained for the period 2013-2017. This study was supported by the Grant of the Russian Scien-
tific Foundation Project No. 17-05-00492.

JINJAPHBIE UCCJIEJOBAHUS CPEJHEN ATMOC®EPHI B IKYTUH
C.B. Tutos, C.B. HukojgamkuH

HHcTuTyT KOcMOom3ndeckux uccienopanmii u asponomun uM. 10.I'. [lladpepa CO PAH, fxyrck, Poccus
stitov@ikfia.ysn.ru

LIDAR RESEARCH INTO THE MIDDLE ATMOSPHERE IN YAKUTIA

S.V. Titov, S.V. Nikolashkin
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

B craree npencrtaBieHbl OCHOBHBIE XapaKTEPUCTHKU M ONUCaHUE SIKyTCKOro Juaapa, a
TaKXXe MOJTy4YEeHHbIE Ha HEM JaHHbIE 10 KOA(PPHUIHUEHTY a3p0O30JIbHOTO paccesiHus R U Temmepa-
Type atmocdepHoro cios (25-60 km) ¢ 2005 o 2016 1. Mccnenyercst moBeeHne TeMIepaTyphbl
cTpaTocdepbl BO BpeMs BHe3alHbIX cTpaTtocdepHbix notemienuit (BCII), HabmogaBmmxcs B siH-
Bape—Qenpaine Hag SkyrckoM. [l aHamm3a ObUTM TIPUBIICYCHBI JaHHBIE CO ciryTHUKAa MLS Aura.
PaccmarpuBarotes ocoOeHHOCTH opmupoBanus U pacnana BCIL. B pesynbrate anamusza kod3d-
(UIIMEHTOB a3pP030JLHOTO paccesHus B HOUb ¢ 20 Ha 21 deBpans 2013 r. Ob11 0OHAPYKEH adpO-
30JIbHBIN CJIOM HA BBICOTE MPUMEPHO 39.5 KM, KOTOPBINA HaOMIoAaNCs npuMepHo 1.5 4, TonmuHa
a’p0o30JIbHOTO c104 coctaBmia 500 M. AHanu3 KapT TPAEKTOPHUM BO3AYILIHBIX Macc i Aat ¢ 15
o 28 ¢eBpais, BeIMOTHEHHBIN B KpacHosipckoM yHuBepcutere Ans ypoBHedt oT 30 g0 42 kM ¢
marom 0.25 KM 1o BbICOTE, MOKa3aJ, YTO PETUCTPUPYEMBIN a3pO30JbHBIM €O OBbLIT BbI3BaH
IPOXOXKIeHHEM Oonna B aTMocdepe B paiione YensOnHCKa.

The main characteristics and description of the Yakut lidar, as well as the data on the aero-
sol scattering coefficient R and the atmospheric layer temperature (25-60 km) from 2005 to
2016 are presented in this article. The behavior of the temperature of the stratosphere, during the
sudden stratospheric warming (SSW), observed in January—February over the Yakutsk, is in-
vestigated. Data were analyzed using MLS Aura satellite for analysis. The features of the for-
mation and decay of the SSW are considered. As a result of the analysis of aerosol scattering co-
efficients on the night of 20 to 21 February 2013, an aerosol layer at an altitude of about 39.5 km
was invastigate which was observed for approximately 1.5 hours, the thickness of the aerosol
layer was 500 m. Analysis of air mass trajectory maps for dates from February 15 to 28, per-
formed at the Krasnoyarsk University for levels from 30 to 42 km, in 0.25 km increments in
height, showed that the detected aerosol layer was caused by the passage of a fireball in the at-
mosphere in the Chelyabinsk region.

PEI'ICTPALIIMA OIITUYECKHUX BCIIBIIHEK B ATMOC®EPE 3EMJIN
B CPEJHUX HIMPOTAX C IOMOLbBIO IT3C-®POTOMETPA

N.J. Tkaués, P.B. BacuabeB, A.B. Muxanés, C.B. Iloanecnbiii, A.I'. CeToB

WuctutyT comneuHo-3emuoi puszuku CO PAH, Upkytck, Poccus
tid007@mail.iszf.irk.ru
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REGISTRATION OF OPTICAL FLASHES IN THE EARTH’S ATMOSPHERE
AT MIDDLE LATITUDES BY CCD PHOTOMETER

L.D. Tkachev, R.V. Vasilyev, A.V. Mikhalev, S.V. Podlesny, A.G. Setov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote mpencraBieHsl pe3ynbpTaThl HaOMIOACHUA HOYHOTO HeOa mo maHHbIM [13C-doTo-
MeTpa 3a epuos ¢ nexkadps 2016 r. mo mait 2017 r. OcHOBHOI 3a7auell HCCIETOBAHUS SBIISCTCS
orpezieNieHue BO3MOXKHOCTEH Kamepbl Mo (UKCAIUU OBICTPHIX ONTHYECKHX BCIIBIIMIEK, HCKYC-
cTBeHHBIX cmyTHUKOB 3emiu (MC3) u meTeopHbIx 60mm10B. OnricaH aBTOMaTHYECKUN aTOPUTM
BbIJIETICHUS KaJpa co BCIBILKON. [Ipennoskenpl aBTOMAaTUYECKUE ajJrOpPUTMbI BbIICIEHUS Kaj-
poB, coxepxamux MC3 u meteopHbie 60muabl. Ha ocHOBe mepBUYHOI 0a3bl JAHHBIX BCIIBIIIEK
IPOBEJEH CTAaTUCTHUECKUN aHalu3 pe3yJsbTaToB. [lomyueHsl pacrpeneneHusl BCHBIIIEK M0 aM-
IUTUTY1aM, TI0 BPEMEHU CYTOK.

The paper presents the results of night sky observations based on the CCD photometer data
for the period from December 2016 to February 2017. The main objective of the study is to de-
termine the camera's capabilities for fixing fast optical flashes, artificial Earth satellites and me-
teor bolides. An automatic algorithm for selecting a frame with a flash is described. Automated
algorithms for extracting frames containing satellites and meteor bolides are proposed. Based on
the primary flash database, a statistical analysis of the results was carried out. Flashes distribu-
tions by amplitudes, by the time of day are obtained.

CE30HHBIE BAPHAIIUA ATMOC®EPHBIX ADPO30JIEN
U YTAPHOI'O I'A3A B I'OJIbI C PA3JIMYHBIM YPOBHEM JIECOIOKAPHOM
AKTABHOCTH B MEP3JIOTHOM PETMOHE BOCTOUYHOM CUBUPH

O.A. Tommnn, B.C. Co10BLEB

HucTtutyT KOcMou3ndeckux uccienoBanuii u asponomun uM. F0.I". [llagepa CO PAH, Sxytck, Poccus
tomshinoa@gmail.com

SEASONAL VARIATIONS OF ATMOSPHERIC AEROSOLS
AND CO DURING YEARS OF DIFFERENT LEVELS
OF WILDFIRE ACTIVITY IN EASTERN SIBERIA

O.A. Tomshin, V.S. Solovyev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

[IpencraBieHbl pe3yabTaThl UCCIIECTOBAHUS JUHAMUKH JIECHBIX TI0KApOB B OOpEaTbHBIX Jie-
cax Sxytuu (Bocrounas Cubups) 3a 2001-2016 rr. IIpoBeneHo uccienoBanue Bapuaiuii adpo-
30J1bHON omTHYecKoi TommuHbl atMocdepbl (AOT, 550 HM), aspozonpHOro mHAekca (AW) u
o011ero cofep;kaHusi yrapHOro rasza B epuoJi Maii—CeHTsIOpb B TOJIbI C PA3IUYHBIM YPOBHEM Jie-
comnoskapHoil aktuBHocTH. [lokazano, uro cezonnbiii xoq AOT, A1 u CO B Haubosee moxapo-
OMacHbI€ IO/l CYIIECTBEHHO OTJIMYAETCS OT CE30HHOTO XOJla B TOJBI CO CPEIHUM U HU3ZKUM
YPOBHEM JIECOIOKAPHOW AKTUBHOCTH. JIeCHBIE mOXkapbel B SIKyTMM OKa3bIBalOT 3HAYUTEIHHOE
BO3JICUCTBUE HA CE30HHBIN XOJ a3P030JIbHOM KOMIIOHEHTHI aTMocdepsbl, GOPMHUPYS CYIIECTBEH-
Hbli pocT AOT/AU B nrone—asrycre. B oTnenbHbie MecsIbl ¢ HanboIee BHICOKUM YPOBHEM TTH-
POTEHHOW aKTUBHOCTU cpenHeMecsanbie 3HaueHuss AOT mo mccnegyemoMy ydacTtky (SAKyTus)
3HAUUTENBbHO npeBbimany (GoHoBbie (~0.18), nocruras 3Hauenuit 0.48. Ilpu 3TOM 3HAUCHUS
AOT B oTnenbHBIX suerikax (1x1°) cpegHeMecsYHOM KapThl pacrpenesieHus gocturanu 1.73.
B roaml ¢ BBICOKMM W CPEIHUM YPOBHEM JI€COIMOKAPHOW aKTUBHOCTH HAOIIOMANNUCH MOBBI-
LICHHBIE 3HAYEHUs TEMIIEPATYpPhl BO3yXa B MEPUOJ] MalW—HIOJIb OTHOCUTEIIBHO CPEIHEMHOTO-
JeTHUX. 3HAUYEHUS! OTHOCUTEIBHON BIIQYKHOCTH B MEPHUOJI Mali—CEHTSIOPh B TOJABI C BHICOKUM U
cpennuM komuuectBoM JIIT Gonee HU3KME, B TO BpeMsl Kak B HaMEHEEe IMOKapOOMNacHbIe TObl
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3HAYCHUS BIAXKHOCTU OJIMXKE K CPCOAHCMHOTI'OJICTHHUM. Ce30HHEBIN X0 0CaJKOB BO BCC MCPUOIbL
IpUMEPHO OANHAKOB.

The results of studies of the dynamics of forest fires in the boreal forests of Yakutia (East-
ern Siberia) for 2001-2016 are presented. Variations of aerosol optical thickness of the atmos-
phere (AOT, 550 nm), aerosol index (AI) and total carbon monoxide content during the period
May—September in years with different levels of forest fire activity were studied. It is shown that
the seasonal cycle of AOT, Al and CO in the most fire-dangerous years differs significantly from
the seasonal cycle in the years with medium and low level of forest fire activity. Forest fires in
Yakutia have a significant impact on the seasonal cycle of the aerosol component of the atmos-
phere, forming a significant growth of AOT/AI in July—August. In individual months with the
highest level of pyrogenic activity, the average monthly AOT values for the study site (Yakutia)
were significantly higher than the background ones (~0.18), reaching values of 0.48. At the same
time, the AOT values in individual cells (1x1 degrees) of the average monthly distribution map
reached 1.73. In the years with high and medium level of forest fire activity, air temperatures in
the period May—July relative to the average annual were observed. The values of relative humidity
in the period May—September in years with high and average number of wildfires are lower,
while in the least fire-dangerous years the moisture values are closer to the average annual. The
seasonal cycle of precipitation is approximately the same in all periods.

O JMHAMMKE Y®PEKTUBHON CKOPOCTH
ATMOC®EPHBIX TYPBYJIEHTHBIX TEUEHUM
B I'OPHBIX PAMOHAX IOI'A BOCTOYHOUW CUBUPH

TAL1O. IHInxoB1EB, TLr. Kosano, ’B.IL JIykuH, 'A.B. Kucenés

'MucturyT comreano-semuoit pusukn CO PAH, UpkyTek, Poccns
artempochta2009@rambler.ru
*UuctutyT ontuku atMocdeps! uM. B.E. 3yesa CO PAH, Tomck, Poccuu

THE DYNAMICS OF THE EFFECTIVE ATMOSPHERIC TURBULENCE VELOCITY
IN THE MOUNTAIN REGIONS OF EASTERN SIBERIA

'A.Yu. Shikhovtsev, 'P.G. Kovadlo, >V.P. Lukin, 'A.V. Kiselev

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

B pabote o0cyxmaeTcs AMHAMUKA OTAETBHBIX XapaKTEPUCTUK ONTHYECKON aTMOoc(hepHOi
TYpOYJIEHTHOCTH B MPHIJIOKEHUHU K KPYIHBIM aCTPOHOMHYECKUM TeJIECKONaM Ha3eMHOro 0a3u-
poBanus. PaccMaTpuBaeTcss M3MEHEHHE OJIHOTO M3 Ba)KHEHWIIMX TYpOYJEHTHBIX MapameTpoB,
OTIpeNIeNAIONUX JUHAMUYECKUH TUana3oH padoThl aJallTUBHBIX ONTHYECKUX cucTeM, — 3 dek-
TUBHOH CKOpOCTH TypOysieHTHOCTH Ve B cioe atmocdeps! oT 0 10 20 kM. [To naHHBIM peaHanmza
[I0Ka3aHo, YTO B MECTE PACIIONIOKEHHsI BOibIIOro COTHEUHOr0 BaKyyMHOT'O TEJIECKOIa 3HAUYCHHS
Ve, OlLleHMBaeMble 1O M3MEHEHUSIM CpEeIHEW CKOPOCTH CTPYWHOIrO TE€YEHHUs Ha BbICOTax ~12 K,
yMmeHbIuch ~0.8 m/c 3a nepuon ¢ 1948 mo 2016 r. [IpuBeaens! oneHkH 3P PEKTUBHOMN BBICOTHI
atMochepHoil TypOyneHTHOCTH B 3uMHUH (3470 M) u netHuid (4170 M) mepuoabl. YBeandeHHe
3¢ (GEeKTUBHON BBICOTHI TypOYJIEHTHOCTH B JIETHUH MEPUOJ CBA3aHO HE TOJBKO C MOHMKEHUEM
WHTCHCUBHOCTH TPU3EMHON TYpOyJIEHTHOCTH, HO U C €€ MOHKEHHEM BO BCEM paccMaTpUBae-
MOM cJioe 10 20 kM.

PaGora BemmonHeHa npu nogaep:xke rpanra PH® Ne 15-19-20013.

We discuss the dynamics of a few characteristics of optical atmospheric turbulence for
large ground based astronomical telescopes. Variations of the effective turbulence rate V. in the
atmosphere layer from 0 to 20 km as an important turbulent parameter that determines the dy-
namic range of adaptive optical systems are considered. From the reanalysis data 0.8 m/s V. de-
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creasing at the Large Solar Vacuum Telescope site for the period from 1948 to 2016. V. decreas-

ing has been estimated from the jet stream mean velocity fluctuations at altitudes of ~12 km.

Also, estimates of the effective atmospheric turbulence height in winter (3470 m) and summer

(4170 m) are given. The effective turbulence height increasing in the summer is due not only to

the intensity of surface turbulence decresing, but also to its decreasing in the entire layer up to 20 km.
The work is supported by Russian Science Foundation grant No. 15-19-20013.

SJIEKTPOHHASA KOHIEHTPAIIUA HA BBICOTAX CJIOA F1 B MUHUMYME
COJHEYHOM AKTUBHOCTHU HAJL HOPHJIbCKOM

O.E. fikoBieBa, I'.Il. Kymnapenko, I'.M. Ky3neunosa

HuctutyT comredno-3emuoit puznkun CO PAH, UpkyTck, Poccust
sioy@mail.ru

ELECTRON DENSITY AT IONOSPHERIC F1 LAYER HEIGHTS AT
SOLAR ACTIVITY MINIMUM ABOVE NORILSK

0O.E. Yakovleva, G.P. Kushnarenko, G.M. Kuznetsova
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[TpoBeneno 06001IeHNEe MAacCHBA JAaHHBIX HKCIEPUMEHTAIBHBIX U3MEPEHUH 3JIEKTPOHHOM
KOHIIEHTpaIuu Ha BbicoTax 120-200 kM ¢ momoikto noaysmmnupudeckoit moaenu (II9M), panee
pa3paboTaHHOIl aBTOpamu. JlaHHBIE MOJyY€Hbl C MOMOILBIO IIM(PPOBOrO0 MOHO30HMAA, PACIOJIO-
xenHoro B Hopunbcke (69.4° N; 88.1° E), B nepuos MUHHUMyMa COJTHEYHON akTUBHOCTH (2007—
2009 rr.). AHanu3 pe3yapTaToB Mokasai, yTo [IOM yaoBi1eTBOPUTENBEHO ONUCHIBAET 3HAUEHUS N
B roioBoM xoJe. [lomyueHHble pe3yiabTaTbl CBUJAETENBCTBYIOT O TOM, YTO BIIOJIHE MPUEMIIEMO
UCIONIb30BaTh ypaBHeHus [I1OM i 3amau no 000O0IIEHUIO SKCIIEPUMEHTAILHOTO MaTepuaa B
Pa3IMYHBIX TeITHO- ¥ Te0(U3NIECKUX YCIOBUSIX.

We made generalization of the measurement set of electron concentration N at the heights
120-200 km using the semi-empirical model (SEM), earlier developed by the authors. The N da-
ta were obtained by digital ionosonde in Norilsk (69.4° N; 88.1° E) during solar activity mini-
mum (2007-2009). Examination of the N approximation results showed quite a satisfactory level
of describing N values in the years of solar activity minimum. The obtained results testify a good
acceptability degree of used model equation for problems on generalization of the experimental
data in different helio-geophysical conditions.
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