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Habuogatomuecss Hax Teppurtopueil Cubupu aHoManuun atMocdepHOil TeMIeparyphl, CBS3aHHble ¢ BHe3all-
HbIME cTpaTocdepubiMi orerieHusmMu (BCII), Tpe6yior geranbHoro usyueHus. B Cubupu Majio UHCTPYMEHTOB,
KOTOpBIe CIIOCOGHBI IIPELOCTaBUTh HEOOXOANMYI0 HH(OPMAIN0 0 BepTHKAIbHOM paclipefie/leHIH TeMIlepaTyphl at-
Mocepbl. YHuKaibHoe o6opypoBanue Cubupckoii mugapaoii cranmuu (CJIC) WMHcrutyTta omTuku atMocdepbl
nM. B.E. 3yeBa CO PAH, paspa6otaHHOe g DPeTyJAPHBIX JUAAPHBIX H3MepeHHII aTMOC(hepHBIX IapaMeTpoB,
M03BOJIIET TMOJMYIUTh HEOOGXOAUMbIe TaHHBIE O BEPTUKAJIbHON cTpaTuduKanum TeMrepatypbl aTMocdepbl BO Bpe-
ms BCII. [lns onpenesneHus XapakTepuCTHK TeMIepaTypHBIX aHoMaunii arMocdeps! B nepuoa BCII sumoii 2023 r.
Hax ToMckOM ObLTH MIPOBEJEHBI CPaBHEHUsI 3HAUEHUil TeMIepaTypbl atMocdepbl B OT[eJbHbIE HOUM, IIOJyYeHHBIX
¢ nomormpio upapa CJIC, mogen Whole Atmosphere Community Climate Model (WACCM), cpeanemuporHoii
3UMHell craHgapTHoii Mogenu u peanaausa ERAS (ECMWF — European Centre for Medium-Range Weather
Forecasts) Reanalysis v5). Brepsble mokazaHa BO3MOXKHOCTb HCIIOJIb30BaHUsI BEPTUKAIBHBIX Mpoduieil reMiepa-
Typbl atMocdepbl, moaydeHHbIX MerogoM CKP, maa usyuenns BCII u, B ToM umcie, aHanu3a M3MeHEHUs Bep-
THKAJbHOI CTPYKTYphI atMocdepsn! B nepuos BCII.

Knaiouesvie crosa: mupmap, temmeparypa, armocdepa, CIOHTaHHOe KOMOMHAIMOHHOE paccesiHie, BHE3alHoe
crpatoceproe noremienue; lidar, temperature, atmosphere, Raman scattering, sudden stratospheric warming.

BBeneunne

B mocrenHue necaTnieTHss yYeHBIMH aKTHBHO 06-
CY’K/IaIOTCSI TaKkHMe aKTyaJbHble /IS 4esloBedyecTBa
BONIPOCHI, KaK W3MeHeHWe KJIuMaTa, TJI06aTbHOe TI0-
TelJieHNe, BO3HUKHOBEHNE 3KCTPEMATbHBIX TOTO/HBIX
apiaennii [1]. Bo MHorux mcciefoBaHugIX OTMeYaeTCs,
YTO M3MeHeHWe KJIUMaTa MPUBOJAUT K TPpaHCHOPMAIIUIM
B JAMHAMHYECKOM B3aMMOJIEICTBUN PA3JUYHBIX CJIOEB
arMocepbl. B uyacTHocTH, MeHseTcs BepTHKAJIbHOE
pacrpocTpaHeHne aTMOC(EepHBIX BOJH, YTO BJUSET
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Ha TIepeHOC JHEPTUN U WMMYJbCa W3 HIDKHUX CJIOEB
arMocepbl B Bbimesexanie [2, 3]. BeprtukasbHoe
B3auMojlelicTBUe CJI0eB aTMOc(epbl TPOSIBISAETCS 0CO-
6eHHO SIPKO BO BpeMsI BHE3AIIHBIX CTPATOChEpHBIX IMO-
ternennit (BCII) [2, 4, 5] u HakaHyHe, TaK KaK yBeJIH-
YeHne aMIUTATY[ IJIaHeTapHBIX BOJH OTMedyaeTcd 3a
10—14 nmeit no BCII. Kpome Toro BCII 3HauutesbHO
BJIUAIOT HA BO3HUKHOBEHUE 3JKCTPEMATHHO XOJOIHBIX
anu3040B B Tpomocdepe [6], HaHOCAMUX TPAMOIt
yiep6 XOo3siiCTBEHHO# [esATeJbHOCTH desioBeka. Ilo-
3TOMY M3y4YeHNe 3THX SBJEeHUil mpuobpeTaeT B IMOCTEI-
HUe ToJbI Bce 6OTbIllee 3HAUEHTE.

3uMoit mosiApHaA cTpaTocdepa XapaKTeph3yeTcs
CHJIBHBIM XOJIOJHBIM IIMKJIOHHYECKHM BuXpeM (Janee —
crparocdepsbiii mosaphbiii Buxpb — CIIB). O dop-
MUDYETCSI B OCHOBHOM 32 CYeT PaJUAIIOHHOTO OXJIaK-
JIEHNS U XapaKTepH3yeTcs TOJI0COi CUIbHBIX 3aIla[HBIX
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BETPOB B CPENHUX W BBICOKUX IMUPOTAX. THUIIIHBIE
temneparypsl CIIB ma Bbicore 30 kM (~10rIla) co-
CTaBJIAIOT ImpuMepHO —65 +-55°C (208 = 218 K) B Ce-
BEpHOM TMOJIyHIaApUH, HO MOTYT omyckaTbest 10 —80 °C
n ke [7, 8]. [IpakTudeckn KaskIblil 3uMHMIT ce30H [9]
CIIB paspymaercs BOJTHAMHU IUTaHETApHOTO Macurtaba
[0 Takoi CTeTeHW, YTO 3alajJHble BETPHI B TIEPUO/IBI
Han6osiee 3HaunTeqbHbIX BCII MeHSIOT HalpaBJieHUe
Ha BOCTOYHOe, a TeMIlepaTypa IOJHUMAaeTcsl Ha He-
CKOJIBKO [JlecsITKOB TpaaycoB [8—12]. Tlo ganubiM Bce-
MUpPHOIl MeTeopoJiormueckoil opranusanuu [13], crpa-
TocepHOe TMOTeTIeHne MOKHO Ha3BaTh 3HAUNTENh-
HbIM, ecau Ha BbicoTe 10 rlla cpennas Temnepary-
pa mo mmumpore (or 60 mo 90°c.ur.) yBeauunBaeTCH,
a mpeo6JaJalolle 3alaHble BETPBI CMEHSIOTCS BOC-
TOYHBIMU.

Addexrsr BCII mpociexmBaioTcss BO Beell ToJIme
armMocdepsl. HampuMep, 1o JaHHBIM PaKeTHOTO 30H/IH-
poBaHUA ObLIN 3apUKCUPOBAHBI MOHWKEHNE BBICOTHI
crparonaysbl  (KJuMaToJIorH4yeckoe mosoxkenne 40—
50 kM) u ee noremienue nepex BCIT; Ha muKe moTen-
JIEHUsI TIPOM30IILIO Pa3pyllleHne CTPAToIay3bl, B TO Bpe-
MsI Kak HIDKHSSI Me3ocdepa 6bl1a m3oTepMmyHa [14].
ITotennenme crpatonay3sr npu BCII Mosker O6BITH
pe3KuM, W TeMIepaTypbl YacTO MOTYT TIPEBBINIATH
300 K [15]. B pa6ore [16] mpeacraBieHo moapo6-
voe ommcanume BCII 2006 r., Torma nmpumMepHO 4Yepe3
10 nHell mocJsie ero MHUKA MOJSAPHBI BUXPb HAUYMHAI
BOCCTaHABINBATBCS B BepxHell cTpaTtocdepe. [Ipu atom
cTparomay3a CMeCTHJIach Ha BBICOTY 75 KM W OCTaBa-
Jlach OAHATON okoso 20 qHel, a 3aTeM OIyCTUJIAcCh J0
cBoell kJaMMaToJsormyeckoil BbicoTbl. Takue 3KcTpe-
MaJIbHbIe SIBJIEHUSI HAa3bIBAIOTCS «COOBITUSMU HOIHITHS
cTpaTonaysbl». V3MeHeHUe BBICOTBI CTPATOIAY3Bl CBSI-
3BIBAIOT KaK € Me3oc(epHOil aKTHBHOCTBIO ILTaHETap-
HBIX BOJH ¥ MEpUINOHAJIBHON IMPKYyJdlnell mocJie
BCII [17], Tak u ¢ HeoporpadW4ecKUM COMPOTUBJIE-
HUEeM T'PaBUTAIIMOHHBIX BOTH B Me3ocdepe [18].

BuesanHble cTpaTocepHble MOTEIUIEHHS CUJIBHO
BJIUSIIOT Ha TeMIepaTtypy B HIKHell Tpomocdepe u3-3a
MHTEHCHBHOTO B3aMMO/IEHCTBHS cI0eB aTMocdepsl. VH-
dopManusg 0 COCTOSHWH BEePXHUX CJIOEB aTrMocdepbl
TTOMOTaeT TOUHee MPOTHO3UPOBATD IOJTOCPOYHBbIE M3Me-
Henuss B Tpomocdepe [8, 19]. Iloatomy ceituac mpu-
CTaJIbHOE BHUMAaHUe Y/essercs TpobjeMe u3MepeHuit
nokasatesieit BCII Bo Bcex ciosix atMocdepnl. Hauaso
CIIyTHUKOBOI 3pbI JaJI0 CYIIeCTBEHHBIN TOTYOK K YIIyd-
IIeHNIo TTOHNMaHug atMocdepHoii anHaAMHUKE. OgHAKO
CIYTHUKOBBIE M3MePeHns, XOTS M 06JaaioT ITHPOKIM
TTOKPBITHEM U XOPOIIO TIPEJOCTABIAIOT JaHHBIE HA TJIO-
6abHOM YpPOBHE, UMEIOT CBOM HEJOCTATKH U He BCerla
YIOBJIETBOPSIIOT TPeGOBAHUSM, IMPEIbSABISIEMBIM K TOU-
HOCTH W TIPOCTPAHCTBeHHOMY paspernreHuio [20]. Cmyt-
HUKOBBIE JaHHBIE MOTYT OBITh TOJIE3HBI I MOHUTO-
pUHTA TJI06AJBLHOTO COCTOSTHUSA atMocdephl, HO I 60-
Jiee JIETAJTbHOTO AaHAJIN3A ee BepTUKAIBHBIX MpoQuIei
yacto Tpebyiotcsi GoJjiee TOYHbIE M CIENUATU3NPOBAH-
Hble MeToAbl u3Mepenuii. Hambosee TouHBlE JaHHBIE
JIUIST BOCCTAHOBJIEHHS BEPTUKAJIBHBIX TpOQUIell TeMIle-
paTypbl U CKOPOCTH BeTpa B aTMocdepe MOTYT OBITb
TOJTy9eHbl ¢ TMOMOTIBIO JHIapa, PaIN030HINPOBAHUS

U caMOJIeTHBIX u3MepeHuii. Takue naHHbBIE MO3BOJSAIOT
coBpeMeHHBIM MoziesisiM (Hanpumep, WACCM u ERAS)
yJIy4lIaTh TPOTHO3BI U UTOTOBBIE TIOJIsA, Jesast ux 6o-
Jlee HAJIEXKHBIMU [IJISI HAYUYHDBIX U NPAKTHYECKUX IesIet.

Jlugap (JrasepHBIN JIOKAaTOp) IIpejCTaB/sgeT co6oi
BBICOKOTOUHBIHI WHCTPYMEHT, KOTOPBIN HCIIOJb3yeT
JlazepHOe W3JydeHWe [ M3MepeHWs XapaKTepHUCTUK
armMocepbl, HampuMep TeMnepatypsl [21]. Jlupaphbie
JlaHHbIe 006J1aJ]al0T BBICOKUM IIPOCTPAHCTBEHHBIM pa3-
pellieHneM U MOTYT OBbITh IOJIyYeHbI HAa 3HAUYUTEIbHOI
JIATTBHOCTU,/ BBICOTE, YTO [IeJIaeT UX [EHHBIM HCTOYHH-
KoM WH(MOpPMAIIN I aHAJIN3a BEePTUKATHHBIX IIPO-
duneit B armocdepe. PaamozoHampoBanue TO3BOJIET
MoJiydath JaHHble O BEPTUKATHHOM pacipeieseHIn
TeMIIepaTypbl, BJAKHOCTH U JIaBJIE€HUS C MCIIOJb30Ba-
HueM aTMocdepHbIX 30H0B. OJHAKO pPaJN030HI0BbIE
u3MepeHus], KaK IPaBUJIO, OCYIIECTBJISIOTCS IO BBICO-
ol 30 KM U 1oaTOMy orpaHmdenbl. CaMosieTHbIe U3Me-
pPEeHUs, XOTS U TIPEJOCTABIAIOT BBICOKOTOUHBIE JaHHBIE
0 BepPTUKATBHBIX TPOPUIIX aTMOcepHBIX TapaMeT-
POB, OOBIYHO JOPOTOCTOSIIIH U TPeGYIOT CIEIMAJIbHOTO
060pY/IOBaHUS U TIOATOTOBKH.

JlugapHble naHHBIE, MOJy4YeHHble Ha CHOMPCKOIL
mugapuoit crarum (CJIC) WHCTUTYTa ONTHKHM aTMO-
ceppr uMm. B.E. 3yeea CO PAH (Tomck, Poccus,
56,48° c.m1., 85,05°B.A.) MOIYyT MMETh KJIOYEBOE 3Ha-
yeHue A1 anaausa coobituit BCII nag Cubupbio. Ito
00y CJIOBJIEHO YacThIM 3apokJeHneM u ycueHneM BCII
UMeHHO B 3ToM peruoHe [2]. B Cubupn nabsomaercs
1 <TIPOJIOHTHPOBaHHBIH> addext or BCII B BbImIEsTE-
kamux cjaogx. Hampumep, B pa6ote [22] oTMedeHo,
yro nocae BCIT (19—21-e cyrkn) nan Bocrounoii Cu-
6UpDbI0 3aMeTHA OTPUIATEJbHAS AHOMAJHS JaBJIEHUS
crpartonaysbl (BbicOKasg crpaTomaysa). [laTel Havaja
BCII no merony Mitchell u Seviour [22] mpumepHO
corjacyioTcd ¢ gatamu mo kputepuio BMO [8], T.e.
COBTIAIATOT C MOMEHTAMHU PE3KOTO POCTa CPelHe30HATb-
HOIl TeMIlepaTypbl BBICOKOIIUPOTHOMN cTpaTocgephl.

Jlugap Ha 6ase MPHUEMHOTO TeJIECKOMNA JUAMETPOM
2,2 M, Bxomsamuii B coctaB CJIC, mpeacrasiser coboit
VHUKQJIbHBIE MHCTPYMEHT [JIs1 H3Yy4YeHHS BepTUKAJIb-
HBIX Tpoduieit atMocdepbl. OH TO3BOJIIET BBHITIOJHATH
TIPOCTPAHCTBEHHO-Pa3pelieHHble MPsSMble N3MepeHNs
TeMIIepaTypbl aTMocdepbl HA OCHOBE CIIEKTPOCKOIHH
CIOHTAHHOTO KOMOUHAIIMOHHOTO paccesdnus. Jlumap
CJIC 1eHeH elle U TeM, YTO OH 06eCIeYNBAET TIOJIyYe-
HUe JAaHHBIX O BEPTHKATIBHOI CTpaTH(UKAIUU TeMIle-
paTypbl W ApYyruxX mHapamerpax artMmocdepbl B Cubu-
pHu, TIe TakWe W3MepeHHSI MOTYT OBbITh OTpaHHYEHBI
WJIN HEJOCTYIHBI [IJIA IPYTUX METO/OB U3-32 OTCYTCT-
BUsI IOCTAaTOYHOTO KOJIMYECTBA HA3eMHBIX H3MepHUTeJIb-
HBIX CHCTEM.

enp HacTosIIell paGoTbl — CpaBHEHME JINJAPHBIX
JMaHHBIX Bo BpeMsi sumuero BCII 2022/23 r. ¢ gaH-
HBIMI Hanbojiee COBPEMEHHBIX TJIOOATBbHBIX MoOJeJieii.

MaTepI/IaJlbI 1 METO/bl

TepMmoauHaMuyeckuil pexuM B IOJAPHOH cTpa-
tocepe B 3uMHui mepuox 2022/23 r. mpoaHaTH3U-
poBaH Ha OCHOBe JaHHBIX peanHamm3da ERAS [23].
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Jlna  xapakrtepuctuku BCII  6bin  WCIIOJb30BaHBI
cpeJHe30HAJIbHBIe 3HAUYeHWS TeMIepaTyphl M 30HAJb-
HOHl KOMITOHEHTBI TOPU30HTAJIHHOTO BeTpa BAOJH IIH-
porHoro kpyra 60° c.u1. anajgoruyHo paéore [8].

Bce m3BecTHBIE TOAXOABI /IS MOIy4eHUsT MHGDOP-
Mallii O BePTUKAJBHOM paclipe/leIeHUH TeMIIepaTyphbl
atmMoceps! B nepuoa BCII mmpgapHbIM croco6oM ¥c-
MoJIb3yI0T 3 dEKT MoJieKyJIIpHOTO paccednus [8, 10,
11, 24, 25]. U3mepenme TeMmepaTypel aTMocgepsnl
C TIOMOIIbI0 3TOTO 3pekTa — KOCBEHHBIH MeToJ, KO-
TOPBIIl IMeeT HeJI0CTAaTKH B TOUHOCTU W TTPOCTPAHCTBEH-
HO-BPEMEHHOM Da3pelleHnl, a TakkKe paboTaeT HEKOp-
PEKTHO TIPH HAJTWYNH a3po30Jisa B arMocdepe. Jlugap-
HbIe N3MepeHNUs TeMIepaTypbl atMochepbl, OCHOBAaHHbBIE
Ha aHalum3e paclpefejeHns WHTEHCUBHOCTU JIMHUI
YICTO BPAIIATENbHOTO CIEKTPa CIIOHTAHHOTO KOMGHHA-
muonnoro paccessiusgs (CKP) Ha Mosieky/ax asora
1 KHCJIOPO/Ia, TO3BOJIAIOT IIPOBOIUTH HPSMBlE H3Mepe-
HUSI TEMIIePATypbl € BBICOKON TouHOCTBbIO (+1°) U BBI-
COKHMM IIPOCTPaHCTBEHHBbIM paszpemmenueM (500 m) [12].
OnHAKO MaJIOCTh CeYeHHs B3aMMOJEHCTBUS Ja3epHOTO
N3TyYeHHs ¢ MOJIeKyJaMH a30Ta W KHCJIOpoJa B TIPO-
necce CKP orpanmymBaeT TOTOJOK 30HIUPOBAHUS
BpicoTOi 20—30 KM /1 JINJJAPOB CO CPEHUMH Xapak-
tepuctukamu [13, 19, 26]. [ag augapoB ¢ 6oJbImoi
anepTypoii IIPUEeMHOTO TeJeCKONa W MOIIHBIMH HMCTOY-
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Puc. 1. CpenHesoHa bHble 3HAYeHMS TeMIepaTypbl BA0Ib 80°C.IIL U 30HAJIbHON KOMIIOHEHTBI
u B paifone Tomcka (55°c.mr., 85°B.4.) B 2022/23 r. (6). CepbiMu 06/1aCTAMU TTOKa3aHbI
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L“u indy M/ C

HUKaMHU 30HIUPYIONIETO M3JIyYeHUs MOTOJOK 30HIHPO-
BaHWSA MOKeT OBITh CYIIECTBEHHO MOBBINIEH, YTO TIO-
3BoJiszeT ucnoJb3oBath Merog CKP gia 6osee Hajex-
HOTO OTpe/ieleHns  CTPAaTH(UKAIUN  TeMIepaTypbl
BepxHell atMocdepni. K TakuM mpubopaM OTHOCHUTCS
mupap CJIC [12].

PesysbraTel u 006Cy:KaAeHHE

B sumuuii ceson 2022,/23 r. Habuogaauch JBa
cobbrtuss BCIT (pue. 1): cHavala He3HadMTeJbHOE
(MuHOpHOE) ¢ KOHIIA AHBaps A0 Hayajaa (eBpasd, 3a-
TeM 3HauuTeJ bHOE (MakKOpHOE) C cepeauHbl (heBpass
[0 KOHIla Mapra. Kak MoxkHO Buzerb Ha puc. 1, 6,
B cTpatocdepe B paiioHe JIMJAPHOW CTAaHIUU IPOSBU-
Juch oba MOTEIIEHHs: TeMIeparypa Oblia IIOBBIIIEHA
BO BTODYIO IIOJIOBHHY 3UMbl. OJHaKO MaKCHMaJbHbIe
TIOBBINIEHNST TeMIIepaTypbl B cTpatocdepe Habmoma-
JINCh BO BPeMs MUHOPHOTO IIOTeILJIeHHsI B KOHIle SHBA-
pd. ODTO TOATBEP:KIAET MPEANONOKEHNI O TOM, UTO
HaJ Tepputopueli Cubupn (GpuKCUpPYIOTCS 3apoK/eHIe
u HavanbHasg cTragusg BCII, Torma kKak WMHTeHCHBHAs
cTamusi — B GoJiee BBICOKUX HIMPOTAX.

IBOJIIOINA 06JIaCTH TIOTETIeHnsT Ha BbicoTe 30 KM
(10 rlla) mokasana Ha puc. 2. Buzno, 4yro paiion ToMm-
CKa OKa3aJics B 06JIACTH TTOTETIEHNS B Havasle (peBpass.
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¥ 200

Puc. 2. Temmnepatypa Bosayxa Ha Bbicore 30 kM (10 rlla) mo mammeiM ERAS: 01.02 (a); 11.02 (6); 15.02.2023 r. ().
Toukoit mokaszano pacmosoxenne CJIC

Oco6ennoctn BEPTHKAJIbHOTO paclpee/JeHust TeMIepaTypbl Ha/ T. TomckoM...
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IleHTp 06JACTH TIOBBINIEHUS TeMIIEpaTyp IIPU MaKop-
HOM TIOTEeTIEHNH HaXOJAWJCS ceBepo-3amajgHee ToMcka
(15.02.2023 r.).

B deBpame 2023 T. 6BLIM BBITIOJHEHBI TPU U3Me-
peHNsT BePTUKAJbHBIX Hpoduieil TeMieparypbl aTMO-
cepnr ¢ momompio gugapa CJIC. Ha puc. 3—5 mpn-
BeJIEHbI JIN[apHbIE JaHHbIE O BEPTHKAJIBHOM pacipe/ie-
JIEHUH TeMIlepaTypbl atMocdepbl B CPaBHEHUU C Bep-
THKAJIbHBIME TPOMIISIMUA TeMIepaTypbl BO3/yXa, IIO-
JIy9eHHbBIMH Ha ocHoBaHuu Mozesun WACCM [27]
7 CpeIHEINPOTHOI 3MMHel cTaHAapTHOH Mozaesn [28].
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Puc. 3. BepTukasbHble pacipejefeHHs TeMIepaTypbl, MOJY-
yernble 01.02.2023 r. (cmiomnbas kpusasg) (IIpocTpaHCTBEH-
Hoe paspemenne 384 M B auanaszoHe 3—24 kM, 480 M B aua-
nasoHe 24—65 KM, BpeMs HaKOILIeHHS curHaita 240 MumH)
Ha CJIC; ¢ nomompio mMogeru WACCM (mpocTpaHcTBeHHOE
paspemrerrie 1 kM B auamasone 0—25 KM, 5 KM B JMana3oHe
25—70 kM) (IyHKTHPHAsE KPUBasi) U CPEIHEIINPOTHON 3UMHel
crangapTHoii Momenu (mpocrpaHcTBeHHOE paspernenne 100—
3000 m B mmamasone 0—70 kM) (IITPUXIMYHKTHPHAS KpUBas)
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Puc. 5. To xe, uro u Ha puc. 3, ansa 15.02.2023 r.
B Tabawmie mpuBeneHbl TeMIepaTypbl atMocdepbl Ha
Boicote 30 kM B ¢eBpasie 2023 1., TOTyYeHHBIE C TIO-
Mortbio ugapa n Mogeneit WACCM u ERAS.

Temneparypa (K) armocdepsr na Boicote 30 kM

Tumn gaHHBIX 01.02.23 1. | 11.02.23 r.|15.02.23 1.
JIugap CJIC 251 232 233
Mopgennr ERAS 252 237 230
Mopgenr WACCM 252 235 228
CrangapTHasg MoJesb 216 216 216

BCII npuH4TO aHAIM3UPOBATh HAa OCHOBE 3Haye-
HUIl TeMIlepaTypbl Bo3AyXa Ha BblcoTe 30 KM, 4TO CO-
otBetcTBYeT ypoBHIO 10 rlla. O6macth aTMocdepbl Ha
CJIC 01.02.2023 r. HaxoAMJIaCh MAKCUMATBHO OJU3KO
K LIeHTPY 06JIaCTH TOTelleHus1 B cTpatocdepe. B ator
mepuoji TeMmepaTypa B pafione 30 KM TIpeBbIIIaIa
cpeqHece30HHYIO Ha 35°, a 11 m 15.02.2023 r. oTimune
coctaBmio ~ 15°.

Boipazurenpnas yepra BCII — Tpancdopmaiius
06JIacTH CTPATOIay3bl, KOTOpas OOBIYHO HAXOAUTCS
Ha BbicoTe 40—50 kM. [Ipumepom siBisieTcs Tpodub,
nosryyennbii 01.02.2023 r. (puc. 3). OtMmerum, uTO
B 3TOT JIeHb, KoT/a 06JacTh TEIJIOTO BO3AyXa B CTPa-
Tocdepe HAXOIUTACh HETOCpeACTBEHHO HaJ ToMcKoM,
JIUAPHBIH TPOPUIh eMOHCTPUPYET He TOJBKO pas-
JIBOEHIIEe TPOIONAy3bl, HO U TPEXMUKOBYIO CTPYKTYPY
crparonay3bl. [To ganapim WACCM npoduss Ha ypoB-
He cTpaTomnay3bl 60Jee CTJaKeH M WHBEPCUOHHBIN CJIOi
Ha BbIcoTe 40 KM He npocyexkuBaercsi. Maskopaoe BCII
Habogamoch 15.02.2023 r., pafionbr ToMcka Haxoau-
Juch Ha Tepudepnn o06JacTH TIOTEIVIEHUS, OIHAKO
JMapHble JlaHHbIe, B OTJWYUU OT AaHHBIX WACCM,
3a cyYeT TPIAMBIX W3MepeHWil TeMIepaTypbl c O6oJiee
BBICOKUM MPOCTPAHCTBEHHBIM pa3pelleHrneM IO BBICOTe
JIEMOHCTPHUPYIOT He TOJBKO pa3ABOEHNE TPOMOIAYy3bl,
HO U MOSIBJIEHUE JABYXIMKOBOIl CTPYKTYpBI B 06JacTu
crparonayssl  (puc. 5), 4TO ABJAETCS XapaKTepHOM
yeproit BCII [22]. Bce arto elme pa3 moguepKHBaeT
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Ba)KHOCTDb Ha3eMHBIX HaGJIIOIeHNI, MO3BOJISIOMNX BOC-
TIPOU3BOINUTE 60Jiee TOHKYIO CTPYKTYPY aTMocdepbl.

Ha puc. 3 u 4 BuiHO, 4TO TpoIOINay3a 3HAUUTEJIb-
HO medopMUpOBaHa: MPOMCXO/IUT JBOeHHE ee 00JIacTH,
uyro xapakTepuo miaa BCII (cM., mampmmep, [29]).
I1oT 3¢deKkT BUAEH B JaHHBIX, IOJYyUYEHHBIX Kak
¢ nomompio Jugapa CJIC, tak u WACCM. Opnnako
Bce HaGOpBI [JAaHHBIX HMEIT CBOIO CIEIH(PUKY, UYTO
CBUJIETEJIBCTBYET O HEOOXOAMMOCTH KOMILTEKCHOTO aHa-
Jm3a IUHAMUKH TeMIlepaTypbl B cTpaTocdepe n B 60-
Jlee BBICOKUX cJiogX. MHTepecHas 0co6eHHOCTh BCeX
u3MepeHHbIX Tpoduieii — 6ojee XomogHAsS 00JaCTh
BbICOT OT 40 10 65 KM 1O CpaBHEHHWIO CO Cpe/HEIIH-
POTHBIMH 3UMHUMH TPOMPUIAMI TeMIlepaTypbl aTMO-
cepol. BeposiTHble NMPUYUHBI 3TOTO — BEPTUKAJIbHBIMH
o6OMeH U CYIIeCTBEHHOe OXJaKIeHne Me30cdepbl
B nepuoa BCII [30].

Puc. 3—5 nmeMOHCTpPHPYIOT, YTO JaHHDBIE JUAAP-
HBIX U3MepeHUil BePTHKAJBHOTO paclpeieleHusT TeM-
nepaTypbl atMocdepsl 1 Moaean WACCM mpakTiye-
CKH UJEeHTUYHBI [0 BbIcOTbI 30 KM. BbIme 310l oTMET-
KH TIPUCYTCTBYyeT HeGOJIbIIOEe pasjndue, KOTOPOe
MOKHO OTHECTH K BO3pacTaiollell Heolpe/eJeHHOCTH
JIAHHBIX, Hcnoab3yeMblx B Mogein WACCM. 3Itot
BoTIpoc TpebGyeT 6oJiee TIATETbHOTO U3yYeHHUs .

3akaoueHnne

B 3umnnii ceson 2022,/23 r. najg reppuropueit Cu-
6upu Habmomaauch aBa cobeitug BCII: MuHOpHOE
1 Ma)XOpHOe, KOTOpble OTPAa3W/IICh HA BePTHKATHHBIX
npodmistx TeMiepaTypsl B ctpatocdepe. Brepsbie 6bi-
JIN OTIEHEHBI BePTHKAJIbHbBIE MTPOMUIN aTMOC(hEPHI B ITe-
puon BCII nag CeBepHbIM MOJIyIIApUEM C TIOMOIIIBIO
Jmjiapa Ha OCHOBe YHCTO BpalaTeabHoro crnexrpa CKP.
ITokazano, yto 01.02.2023 r. TemmepaTypa Ha BBICO-
Te 30 KM OBbLTO BBINE cpeTHece30HHOI Ha 35°, a 11
u 15.02.2023 r. oramune coctaBmwio 16 u 17°.

CpaBHeHNe JaHHBIX JHIADHBIX U3MePEHUil ¢ Mo-
neasimu WACCM un ERAS mokasaso BBICOKYIO TOY-
HOCTDb M COTJIACOBAHHOCTBH /10 BBICOTBI 30 KM ¢ He6OJIb-
MIUMH OTJINYUSMHI B 6ojlee BBICOKHUX CJIOSIX, YTO MOKET
OBITh CBSI3aHO C OCOOEHHOCTSIMU JaHHBIX MoOjieJeil.

BrisBnennble 0cO6€HHOCTH, CBsS3aHHBIE ¢ Iedop-
Marmeil CTpaTolaysbl, OKa3aJHuCh CHJIBHO CIJIaKEHBI
B MOJeNUu 10 CPaBHEHWIO C JUJAPHBIMH JTaHHBIMU
U TOMYEPKHUBAIOT BAKHOCTb HA3eMHBIX HaOJI0JeHUi
st Gojlee TOYHOTO M JIETAJTBHOTO aHaIM3a aTtMocdep-
HBIX TpoIleccoB. KOMIUIEKCHBIN aHalIn3 [JaHHBIX, IIO-
JIyYEHHBIX Pa3JNYHBIMI METOJaMM, IO3BOJISET IOJIY-
yuTh 6oslee TIOJTHOE Mpe/CTaBJeHne O AWHAMHKE CTpa-
tToceppl W BBICHINX CJI0€B aTMocdepbl B Hepuoj
BCII, uTo gBiseTCA KJIIOUEBBIM [J yJIydllleHUus Hayd-
HOTO TOHUMAHUsI MeXaHU3MOB Bos3HuKHOBeHus BCII.

B nanbHelilieM IIaHUPYETCS TPOBOJUTD JUAP-
Hble usMepenus temiepatrypbl Ha CJIC B mepuoj He-
MOCPeJICTBEHHO Tiepel, B TedeHume u tocye BCII g
6oJiee TOAPOGHOTO aHa/IM3a OCOOEHHOCTEW TeMIepa-
TYPHBIX aHOMaJuii aTMocdepbl, BKJIKOYAS BEPXHIOW
crparocdepy BILUIOTH 10 65 KM.

Dunancuposanue. [lonyuenne n o6paGoTka JH-
JIAPHBIX JIAHHBIX BBIIOJIHEHBI B paMKaX TOC3a/laHHs

NOA CO PAH. Ananu3 xapakrepuctuk BCII ma oc-
HOBe [aHHBIX peaHaN3a BBITIOJHEH TPU TOAIEP:KKe
PH® (rpant Ne 22-77-10008 <«lcciemoBaHus KpyII-
HOMAcCIITaOHBIX SABJIEHUH B HIDKHell u cpemHeil aTMo-
cepe 1 olleHKa UX JIOKAJBHOTO TIPOSIBIEHUS Ha BbHICO-
Tax Me3ocdepbl — HUXKHEiT TepMocdepbi»).
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tical distribution of temperature over Tomsk during sudden stratospheric warming in winter 2023 according
to data from the Siberian lidar station.

Atmospheric temperature anomalies associated with sudden stratospheric warmings (SSWs) observed over
the territory of Siberia require detailed study. In Siberia, there are few instruments that can provide the neces-
sary information on the vertical distribution of atmospheric temperature. Unique lidar of the Siberian Lidar
Station (SLS) of V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia (56.48° N, 85.05° E), de-
veloped for regular lidar measurements of atmospheric parameters, is one of few ground-based devices in Siberia
which provide necessary data on the vertical stratification of atmospheric temperature during a SSW event.
To determine the characteristics of atmospheric temperature anomalies during the SSW period in winter 2023
over Tomsk, data on atmospheric temperature in individual nights obtained by the SLS lidar, the WACCM
model, the standard mid-latitude winter model, and the ERAS reanalysis were compared. For the first time, the
possibility of using vertical atmospheric temperature profiles obtained by the Raman scattering method to study
the SSW effect is show. Use of lidar air temperature profiles to analyze changes in the vertical structure of the
atmosphere during sudden stratospheric warmings is demonstrated.
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