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B crathe paccMaTpuBarOTCsS XapaKTEPHCTUKH TOJOIETHO-M3MOPO3EBBIX OTIOKEHUH Ha TEPPUTOPUH Ap-
KTH4yeckor 30HbI Poccuiickoit ®enepannu (A3PD), monmydeHHbIE 110 JaHHBIM OCHOBHBIX CPOUYHBIX HAOMIO/Ie-
Hu#t Ha 109 MeTeopoIOrnYecKuX CTaHIuAX 3a nmepuoa ¢ 1966 mo 2022 r. [TokazaHo, 4TO yale BCEro Ha TepPH-
topun A3P® Habmonaercst Kpuctamnyeckas 13Mopo3b. Hanbombiast moBTOpsieMOCTb T0JI0JIE/Ia OTMEYaeTCs
Ha MOOEPEeXbAX CEBEPHBIX U JAITLHEBOCTOYHBIX MOpEH, a MOKpPOro cHera — Ha eBpomneiickoil yactu A3PO.
B cpemrem mo A3P® Habnromaercs OTpUIATENBHBIA TPEH/T YMCIIA THEH ¢ SBICHUSAMH ITOTOABI, TOTCHIINATb-
HO TIPUBOJSIIAMHE K OTIACHBIM TOJIOJICIHO-U3MOPO3EBBIM OTIOKEHHUSM. [IpH 3TOM B amIaHTHUYECKOH 001acTi
apPKTHUYECKOTO TOosica BEIMUMHA TPEeH A cocTaBisieT —3,51 aneit 3a 10 Jiet, B aTIaHTUKO-apKTUYECKOW 00IacTh
ymepennoro nosica 0,68 aueit 3a 10 net. Hanbonblinasi cpeitss ronoBas MpoAoKUTEIBHOCTh TIEPHOa ¢ 00-
pa3oBaHMEM TOJIOJIEAHO-U3MOPO3€EBhIX OTIIOKEHUH OTME4aeTcs y MOKporo cHera (149 cyTok) u Kpucrauinye-
ckoit n3amoposu (172 cyrok). Bo BHyTprapKTHUECKOH KIIMMaTHYECKOH 00IacTH CPeHsIs TPOIOIDKUTEIILHOCTD
nepuoja ¢ rojaoiaeroM gocturaer 86 nHed B roj, a MakcuManbHast — 248 nueil. B nepuon ¢ 1966 no 2022 r.
HaOIIoqaIach 3HAYMMAs TCHACHITNS YMEHBIICHUS TPOJODKUTEIFHOCTH ITeprozia ¢ 00pa3oBaHUEM TOJIoIeaa U
KPUCTAJTNYECKON M3MOPO3H, B HEKOTOPHIX KIIMMaTHUeCKUX oonacTsax Oomnee yeM Ha 20 gueit 3a 10 net. Cpen-
HsIsl TOJIOBAs MPOJIOJDKUTENBHOCTD MEpUo/ia ¢ 00pa3oBaHUEM 3EPHHCTON M3MOPO3U YBEIIMUMBAlach Ha BCE
teppuropuu A3P® B cpennem Ha 9 nHeil 3a 10 ner.
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BBEJAEHUE

B mapre 2022 r. B noxnane [I3meHenne knumara. . .,
2022] Obuta mpeacTaBieHa MHPOPMAIIUS O COBPEMEH-
HOM U IPOTHO3MPYEMOM HM3MEHEHHMH KIMMara, O €ro
OCHOBHBIX TPUPOAHBIX M COIHAIBEHO-IKOHOMUYECKUX
nocneAcTeusx ans Poccun. B wactHOCTH, B 3TOM A0-
KJIaZile OTMEYAeTCsl, YTO MOCIEACTBHIS N3MEHEHUS KIIU-
MaTa B Halllell cTpaHe HEOIHO3HAa4YHbI, HAIIPHUMEp, CO-
kpamieaue Ha 13% MUHUMaNBHOU TUTOIMIAAH JIHIO0B B
ApKTHKE ylTydIlaeT ycloBUs HaBUranuu no CeBepHO-
My MOpPCKOMY ITyTH. B TO ke Bpemsi M3MEeHEeHHs KIIU-
MaTa NPUBOIAT U K H3MEHEHHUIO IOBTOPAEMOCTH U
MIPOAOIDKUTEFHOCTH 00pa30BaHMS OMACHBIX SIBICHUH
noronbl B Apkruueckoil 30He Poccuiickoit denepannu
(A3P®) [Tperuii orieHOUHBIH q0KIa. .., 2022].

K onacHpIM sIBI€HHSIM MOTO/IBI OTHOCATCSI CUJIbHBIC
TOJIONIETHO-MU3MOPO3€EBhIe  OTIOKEHHS, KOTOpPhIE eKe-
rogHo HaOmonarorcst Ha Tepputopun A3P® [[loknazn.. .,
2023]. BnustHue n3MeHeHUH KIIMMaTa Ha TIOBTOPSEMOCTh
3aMep3aromux Aokaed B EBporne oneHMBanock B pam-
kax skcriepumerTa EURO-CORDEX. CornacHo uccire-
JIOBaHMIO, IpU peanusanuu cueHapus RCP8.5 k 2100 .
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YacTOTa BBIMAJICHUS 3aMEP3AI0IIMNX I0XKIEH YBETUUUTCS
B ceBepHOI yacT CKaHAWHABCKOTO MOIYOCTpoBa Oolee
yem Ha 50%. B 3anagnoii wactu Konsckoro momyoctpoBa
0XKMIAETCs yBEIMICHHE €KEroIHOTO KOJIMIECTBa 3aMep-
3aronux qoxaeit Ha 20-30%. B 1o ke Bpemst Ha BOCTOKe
Komnbckoro noiyoctpoBa u Ha obepesxpsax bapeniesa u
Bbenoro Mopeit oxxuaeTcs yMEHbIIEHUE TOBTOPSIEMOCTH
3amep3aromux aoxaed Ha 20-50% [Kamairiinen et al.,
2018]. B cBs3u ¢ O)KHTACMBIMH M3MEHECHUSMHU CTAHO-
BUTCSl aKTYaJIbHBIM H3YUYEHHE XapaKTePUCTHK TOJIONE/I-
HO-N3MOPO3CBBIX OTJIOXKEHUH B YCIIOBUAX COBPEMCHHO-
ro KJIMMara.

Ha moBepxHocTH cymm obieneHeHne 00yCIIOBIEHO
pa3nuYHbBIMH aTMOC(epHBIMU Tpoueccamu. [lepBbiit
MIPOIIECC CBSI3aH C BBIMIAJCHNEM OCAAKOB (precipitation
icing) B BHJC 3aMep3arolIero AOXKIsS U 3aMep3aroliei
MOpPOCH, a TaK)XE C BBINIAJACHUCM CHETAa IIPU OKOJIOHY-
JIeBOil Temmeparype Bo3nyxa. B pesyasrare 3Toro mpo-
necca 00pasyercsl roJlojie]] U OTIOKEHHUS] MOKPOTO CHe-
ra. Ocaaku, BBINAJAIONINE B YCIOBUIX OKOJIOHYJICBOM
TEMIIEPATYPbl BO3yXa, CJIOKHO H3MEPSIOTCS M IIPO-
rHo3upyroTes [Stewart et al., 2015]. Bropoii nporecc —
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oOJsieieHeHNE B TyMaHe, [IPUBOJsILEe K 00pa30BaHUIO
3epHUCTON M KpHUCTaUIMYeCKor u3Mopo3u (in-cloud
icing). Hanbonpiryro onacHOCTh MPEACTaBISIOT TOJO-
Jies1, 3epHUCTast U3MOPO3b, a TaKXKe OTIIOKEHHUS B BUIE
Mokporo cHera [Illakuna u ap., 2012].

B HacTosiee Bpems ormyOnuKoBaH psii padort, mo-
CBSILLICHHBIX HCCIEJOBAHHUIO TOJIOJEIHO-U3MOPO3EBBIX
OTIIO)KEHU Ha Tepputopuu Poccuu. i ouneHKH HX
TEKYILIEro COCTOSIHUS PACCUMTaHbl XapaKTEePUCTUKU
(cymMmMapHOE YHMCIIO CIy4aeB, CyMMapHas MpPOIOJIKH-
TEJBHOCTh OTAEJBHBIX CIIy4aeB M CPEAHUI BeC OTIO-
KEHHMI) U UX TPEHBI IS KaXKJI0T0 BUAA 00JIeIeHeHs
[Bulygina et al., 2015; Apxxanoa, Kopmryrosa, 2019,
2023]. Omy6nukoBaHbl pErHOHATLHBIC MCCIICOBAHIS,
MOCBALICHHBIE TONOJIEIHO-U3MOPO3EBBIM OTIOKEHHSM.
B stux paborax paccMOTpeHbl OCOOCHHOCTH MOBTO-
PSIEMOCTH TOJIONIE/Ia HA CEBEPEe €BPONEHCKON TEpPHUTO-
pun Poccum M rosoneaHo-u3MOpPO3EBBIX OTIOKEHHUI
BceX BHIOB B pailone OOckoit ryos! [CypkoBa u 1p.,
2023; CoxonuxuHa, Jleonos, 2023]. B aHII0sI36I9HOM
JUTEpaType MNPEACTaBICHBl HMCCICAOBAHHUA KIMMAaro-
JIOTHUM 3aMEep3aloNIuX 0CcaaKoB Ha Teppuropuu Cesep-
Hoit Amepuku u CesepHoii EBpasun [Groisman et al.,
2016]. CornmacHo WCCIEIOBaHUSIM, HA CEBEPO-BOCTOKE
CIIA, roro-Boctoke KanHajnpl, HaJ FOKHOH M FOro-3a-
nagHo 4actssMu BocTtouHo-EBporelckoil paBHUHBI
3aMep3alolie 0CaJKu HaOMIoAaloTCsl B CpelHEM OT 3
710 8 THEH B rof.

Haubonee mnompoOHO KIMMATOJIOTHS BBINAJCHUS
3amepaatonx ocaakoB usydeHa ansi CIHA n Kana-
apl. OnyOJaMKOBaHBl OLEHKH KOJIMYECTBA YacoB C 3a-
Mep3aromuMeu  ocaakamMu Ha Ttepputopun CIIIA 3a
nepuon ¢ 1928 mo 2001 r.; momydeHo pacnpeneneHue
MPOAOIDKUTENTFHOCTH OTAENBHBIX CITydaeB BbIMACHUS
3aMep3aroluX JTOXKAEH U OLEHKH METEOPOIOTHYECKUX
ycnoBuii ux BeimaneHus [Houston, Changnon, 2006].
HccnenoBanbsl peruoHalbHBIE OCOOEHHOCTH pacIipo-
CTpaHEHUs TOBTOPSEMOCTH 3aMEP3aI0IINX OCAIKOB Ha
tepputopun CIIIA [Bernstein, 2000]. [lns teppuro-
pun KaHackoi npoBUHIMK KBeOek ObLIM paccUnTaHbl
JaThl CAMOTO PAaHHET0 ¥ CaMOTro MO3JHEro HAOMIOAEeHUS
rononena [Laflamme, Périard, 1998]. Ilomo6Hoe wuC-
ciefoBaHue ObUIO MpoBeaeHO U Juist Tepputopun CLIA
[Changnon, Karl, 2003].

Bompoc, cBsf3aHHBIM C HCCIEIOBaHMEM INPOJOI-
KUTEITFHOCTH TIEPHOAA C TOJIONEAHO-U3MOPO3EBEIMHU
OTJIIOKEHUSIMU Ha Tepputopun Poccum, ocrtaercsa He-
JOCTaTOYHO HM3y4YeHHBIM. [lo MpOmOIKUTENFHOCTHIO
Mepuosia C TroJO0JETHO-U3MOPO3EBBIMUA OTIOKEHUSIMHI
MMOHUMAETCS IPOMEKYTOK BPEMEHU MEXITy 1aToi mep-
BOTO M JaTOW TIOCIIEAHEr0 B roay HalmoneHus o0ee-
HEHUS OTIPENIEIICHHOTO BH/Ia TOJIONIETHO-U3MOPO3EBOTO
OTJIOKEHHUS.

Ienpro manHOM pabOTHI OBLIO M3YUYEHUE TTPOCTPAH-
CTBEHHO-BPEMEHHBIX H3MEHEHUN XapaKTEPUCTHUK TIO-

JIONIETHO-N3MOPO3EBhIX OTIOKEHUH Ha TEPPUTOPUHU
A3P®. [Ins xaxmod kiaumaruueckoil obmactu A3PD
PACCUUTHIBAIMCH KOJWYECTBEHHBIE XapaKTEPUCTHKH:
CpEIHEE YMCIIO AHEH C roJIoNeIoM, 3€pHUCTON U3MOPO-
3bH0, KPUCTAIUTHYECKON H3MOPO3bI0 U MOKPBIM CHETOM.
Bnepsrie monydeHO cpemaHee TOM0BOE HYHCIO JHEH C
MIPECTABIIONUMEI 0COOYIO0 OIACHOCTh aTMOC(hepHbI-
MU SIBIEHUSMU. Tak ke BIEpBBIC OMpeAesiach Cpe-
HSs TOJOBasg M MaKCHUMallbHAas MPOJOKUTEIBHOCTh
MEPHOIOB aTMOC(HEPHOTO O0JICICHEHHSI OTICIBHO IS
Ka)KJIOTO BHJIA TOJIOJIETHO-U3MOPO3EBBIX OTIIOKCHH.

MATEPHAJIbI U METO/ZIbI NCCJIEJJOBAHUA

Hcnonp3yeMbie B paboTe MaHHBIC OBUIA MTOYYICHBI
n3 apxuBa OI'BY « BHUNTMU-ML» — denepanbHo-
T'0 rOCyJapCTBEHHOTO OIOIKETHOTO yupexaeHus «Bce-
POCCUHCKHIA Hay4YHO-UCCIIEAOBATEIBCKUA HHCTUTYT
THApOMeTeoposorndeckoi nHbpopManuu — MupoBoii
LIEHTP AaHHBIX» [meteo.ru].

Hcnonp3oBanuck JaHHBIE OCHOBHBIX CPOYHBIX Ha-
OmtoneHNit U naHHBIe HAONIOICHUN 32 aTMOC(EPHBIMH
SIBIICHUSIMH. B 3IIeKTPOHHBIX apXUBaX coepKaTcs AaH-
Hble 521 craHnuu 18 iepuona HadmoaeHui ¢ 1966 mo
2023 1. [lepedeHb CTaHIMI COCTABJICH HA OCHOBAaHHUH
cnucka Pocruzmpomera, BKIIOYEHHBIX B [7obanbHyro
ceTh HabIoIeHnH 3a KIuMaToM. B xore uccnenoBanus
Obutn oToOpanbl 109 MeTeoposorn4ecKkux CTaHLIWH,
pacTonokeHHBIX B ApKTHUeckoil 30He Poccuiickoit
®denepanuu, 4eThIpe U3 KOTOPBIX PACIOI0KEHBI B CEIb-
CKHUX TOCEJICHUAX, BKIIOYEHHBIX B APKTHYECKYIO 30HY
(Tyronuansl, Typa, Kucnokan, Ecceit).

Jns uzydenus npeobiialafomux BUAOB TONOIEA-
HO-U3MOpPO3€BBIX OTIIOKEHUHN U TPOJIOJKUTEIBHOCTH
nepuoaa arMochepHoro obyeIeHeH s, HCTIOIb30Ba-
JUCH JaHHBIE HAOIIONEHUH 3a aTMOC(HEPHBIMU SIBIIE-
HusMu [bynsirnna u ap., 2015]. B aTom apxuBe onHa
3aMuch OTHOCHUTCS K OMHOMY CIIy4aro HabIi01aeMoro
SIBJICHUS U COJIEPIKUT BpeMs HadyaJia 1 OKOHYAHHUS SIB-
JIEHHUs], @ TaK)K€ €r0 MHTEHCUBHOCTH. B Hacrosmei
paboTe MOACYHUTHIBAIOCH CpPENHEE TOJOBOE UHCIO
IHEel ¢ sABIeHUsSMH atMocdepHOro oOneneHeHUs —
rojoJieqa, KpUCTaNIMIEeCKOW M 36PHUCTON U3MOPO3HU
U MOKPOTO CHETa.

[Ipu pacyere cpeaHero rogoBOro KOIMYECTBA JHEH
C ABJICHUSIMH OOJIeICHEHUSI OTOMPAINCh YHHUKAJIbHbIC
CIly4ad SIBIICHHH, KOTOPBIM COOTBETCTBYEeT COOCTBEH-
Heiid mdp (12 — rononen, 13 — kpucramInuecKas u3-
MOpO3b, 14 — 3epHHCTas N3MOPO3b, 72 U 73 — MOKPBIi
cher). l7s1 Ka>k10i MeTeopoIorHuecKoi CTaHIIMK ObUIO
MOJTy4€HO CPeAHEe TOJJ0BOE KOIIMYECTBO THEH ¢ aTMOC-
(epHBIMU SBICHUSMHU, KOTOPble MOTYT MPHUBOIOUTH K
(hOpMHUPOBAHHIO TOJIOIETHO-U3MOPO3EBBIX OTIOKEHHH
pa3auyYHBIX BUAOB. JIHEM C TAKMMU SBICHUSIMH CUUTA-
JIMCh CYyTKH, B TE€UEHHE KOTOPBIX SIBJICHUE HAOII0AAI0Ch
XOTs OBl OJIVH pa3s.
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JIEOHOB U JIp.

[IpomomkuTensHOCTh TIEpHOAa C HAOIIONEHHEM
Pa3IMYHBIX aTMOC(EPHBIX SIBICHUM, MPUBOISIINX K
00pa30BaHUIO TOJOJNETHO-U3MOPO3EBBIX  OTIOKEHHIMA
pa3IUYHBIX BUIOB, OMPEIEISUIACh TAKXKE IO JTaHHBIM
BU3yalIbHBIX HaOmromeHwit. Kaxkmomy 3apeructpupo-
BaHHOMY CITy4ar0 aTMOC(EPHOTO SIBIICHUS TIPHUCBaNBAI-
cst HoMep AHs B roxay. s SBJIeHUN XOJOAHOTO TIOITY-
roavs CyMMHUpPOBANach MPOIOIKUTEIBHOCTh Tepuoa
¢ HaOMIOMEeHNEM SBJICHUS B Hadajle (3UMOM—BECHON) H
KOHIIE roJia (0ceHblo—3uMoit). J{i1st siBieHuit, Habmrona-
IOIUXCS B TEIUIOE BpeMs Toja (Hampumep ToJojena,
obpasyromerocss B HanOoJiee XOJIOMHBIX KJIMMAaTHYe-
CKHX OOIIacTsIX), MPOJODKATENBHOCTh TIEpHo/a OTIpe-
JIesUTach Kak pasHUIa MEXKIY MEePBLIM U MOCIETHUM
JTHEM B TOTy C 00pa30BaHHEM OTIIOKEHHI KOHKPETHOTO
Buna. /st siBneHui, HaOMIOMAIONINXCS B TIEPEXOTHBIC
CE30HBI, TOJO0Bas IPOAOIDKUTEIHFHOCTh PacCUUTHIBA-
Jach Kak CyMMa TPOJ0JKHTEEHOCTH 00pa30BaHMUs Io-
JIOJIETHO-U3MOPO3EBBIX OTIOKEHUIH BECHOM U OCEHBIO.
Jst oTHOKEeHHMM Kaxaoro Bujaa (TOJNOJEN, KpUCTal-
TUYecKass U3MOpO3b, 36pPHUCTAsT U3MOPO3b M MOKPBIT
CHET') PACCUUTHIBAIIACH CPEITHSS TOI0BAs U MAKCUMAaITh-
Hasl IPOJIOJDKUTEIBHOCTH TIEPUOa ¢ O0JICICHEHUEM.

g uccnenoBaHusa MOBTOPSIEMOCTH aTMOC(hEpHBIX
SIBIICHUH, TOTEHIIMAILHO MPUBOASAIINX K OMACHBIM T'0-
JI0JIETHO-U3MOPO3EBBIM OTIOKEHUSIM, UCIIOIH30BAUCH
JTaHHBIE OCHOBHBIX CPOYHBIX HaOmoneHui [byneiruna
u ap., 2014]. B nponuteix padorax Obuta MpUMEHEHA
METOJIMKa, IT03BOJISAIONIAS BBIJIENATH ITOTCHIIUAIBHO
OTIACHBIC SIBJICHHSI TTOTOJBI, TIPUBOASIINE K 00pa3oBa-
HUIO CHUJIBHBIX TOJIOJIETHO-U3MOPO3EBBIX OTIOKECHHM
[Cokomuxuna, JleonoB, 2023]. Ha ocHoBaHuu pac-
YETOB, IONyYEHHBIX IMyTeM OOpPabOTKH WHCTPYMEH-
TaJbHBIX HAOMIONEHUI 3a TOJIONIEAHO-M3MOPO3EBBIMHU
OTJIIOXKEHUSMH, OBLITH TTOJY4YECHBI TEMITEPATYPHO-BETPO-
BbI€ JIMANa30HbI, OJaronpHUsTHbIC IS (OPMHUPOBAHHMS
OITACHBIX OTJIOKEHUH KXKA0T0 BUAa. B manHOi paboTe
MIPUMEHSJIACh CXOKasi METOMKa (DUIBTPALIMH OTTACHBIX
SIBJICHUM.

3a ciydan rosnonena MPUHUMAINCH CPOKH, B KOTO-
peie HaOMOAATENb (PUKCHPOBAI 3aMEP3ArOIINE OCATKU
(xomer KH-01 24, 56, 57, 66 u 67). l'ononex obnamaer
BBICOKOM TUNIOTHOCTBIO ¥ POYHOCTHIO, MO3TOMY HOTECH-
[MAJTHHO OMACHBIMH CYHTAJIMCH BCE CIy4yaW HaOione-
HUS 3aMeP3al0IIero A0KIA U 3aMep3aroleil MOpocH.

B xoge KH-01 otcyrcTByeT pasneneHne u3mMopo3u
Ha nBa BuAa. [loaTomy 171 aHaIM3a MCMONB30BAIUCH
CPOKH, COOTBETCTBYIOIINE TyMaHy C OTJIOKCHHEM H3-
mopo3u (koasl KH-01 48 u 49). C nenbto orcenBaHus
CITA0OMHTEHCHBHBIX OTIOKEHUN KPUCTAIITMIECKON H3-
MOPO3U OBLTH OTOOPaHBI TOJBKO T€ CIyYau W3MOPO3H,
KOTOpBIE HAOIOAATUCH B TUAITa30HE TEMIIepaTyphl BO3-
nyxa ot —10,3 no —0,7°C u ckopoctu Betpa 2 m/c u 60-
nee. Takast QruIbTpamusl JaHHBIX IMO3BOJISET yOpaTh U3
BBIOOPKH OOMBIIYIO YaCTh OTJAOKEHHH B BUJC KPUCTAI-
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JMYECKOW M3MOPO3H, KOTopasi 00pazyercs Mpu TeMIre-
patype Bo3ayxa meree —10°C u B cpeiHEM COCTaBISET
6osiee 90% Bcex sIBICHUN U3MOPO3H.

Ounbrpanus BEIOOPOK MPOU3BOAMIIACE U ISl BBISIB-
JICHHsI CPOKOB C MOKPBIM CHETOM, I KOTOPOTO B KOJIE
KH-01 ne mpexycMoTpeHo oTaeiabHOro kona. s BbI-
SIBIICHVSI MOKPOTO CHETa OTOMPAINCH CPOKH, B KOTOPBIE
HaOJIIOAINCh YMEPECHHBIE HENpPEPhIBHBIC, CUIBHBIC H
JTUBHEBBIC OCAJKH TBEPAOH M CMEIIaHHOW (a3bl (KOmbI
KH-01 73, 74, 75, 85 u 86), BeIagatoniue mpu TemIe-
parype Bo3ayxa ot 0 go 0,6°C. Takoi auanazoH paHee
ObUT 000CHOBaH aBTOpaMu paboThl Kak Hanbojee Ona-
TONIPHUATHBIA /I 0Opa30BaHMS OIACHBIX OTIOKEHUH
MOKporo cHera [JleonoB, Apxkanosa, 2023].

Jis Bcex TONMydYeHHBIX B pabOTe XapaKTEPUCTHK
C WCIOJIb30BAaHHEM METOJda HAMMEHBIINX KBaJIPaToB
PacCUNTHIBAIMCH 3HAUCHHUS MHOTOJETHUX JIMHEWHBIX
TpeHnoB a1 nepuoga ¢ 1966 no 2022 r. [lomydeHnsie
JTMHEHHBIE TPEHIBl MPOBEPSUTUCH HA OCTOBEPHOCTH C
UCToh30BaHueM kputepusi Manna—Kenmamra [Mann,
1945; Kendall, 1975]. 3Ha4MMBIMH CUATAINCH TPEH/BI,
JIOCTOBEpHBIC Ha 5% ypOBHE 3HAUNMOCTH. [[aHHBIH KpH-
TEpUH WCIOJIL30BAJICS paHee JAPYTHMMHU aBTOpaMH IS
OIIEHKH TE€HJIEHINH XapaKTePUCTHK TOI0JIETHO-U3MOPO-
3€BBIX OTJIOKEHHH 110 JJAHHBIM WHCTPYMEHTAJILHBIX Ha-
omonenuit Ha Tepputopun Poccnu 3a mepuon ¢ 1984 mo
2018 r. [Bulygina et al., 2015; Groisman et al., 2016].

[Mony4yeHHbIE XapaKTEPUCTHUKH OCPENHSUIUCH IO
TEPPUTOPHH KBA3UOTHOPOAHBIX KIMMATHYECKHUX 00JIa-
cTel B cooTBeTCTBUHM ¢ Kiaccudukanueit b.I1. Anuco-
Ba: 1) BHyTPHAapKTHYECKOMH; 2) aTlaHTUYECKOM; 3) cu-
Oupckoii; 4) THXOOKEaHCKOW OOJacTH apKTUYECKOTO
KIIMMATHYECKOTO TM0sICa; 5) aTJaHTUYeCcKoi; 6) cubup-
CKOH; 7) THXOOKEaHCKOW 00JacTH CyO0apKTHYECKOTO
KJIMMAaTHYEeCKOro Mosica; 8) aTmIaHTUKO-apKTHYECKOM;
9) KOHTHHEHTAJIBHON 3aIaHO-CHOMPCKON CEBEPHOMU;
10) KOHTHHEHTAJIBHOH BOCTOYHO-CHOMPCKON 00JIACTH
YMEpPEHHOTO KIMMaTHYeCKOTO Tosca.

PE3VYJIBTATBI UCCJIIEJOBAHUA
N NX OBCYXJIEHUE

Ilo mawHBIM apxuBa 00 aTMOCQEpPHBIX SBICHUSIX
OBUIO TIOJTyYEHO CpeAHee TOA0BOE YUCIIO JAHEH C ToJo-
JIeTHO-N3MOPO3EBbIMH OTJIOKEHUAMH Pa3INIHBIX BU-
JIOB Ha TEPPUTOpPUH ApKTHUECKOW 30HBI Poccuiickoi
Oeneparnuu. Jlanasie ObUTH OCPEAHEHBI MO KaXKIOM
paccMarpuBaeMoil KIMMaTHdeckoil obmactu. Ilomyye-
HBI CPEIHHE TI0 KIMMAaTHYEeCKHUM O0IacTsIM 3HAYCHHS
MHOTOJICTHUX JJMHEWHBIX TPeHA0B (Tabm. 1).

Jlannsie, mpuBeneHHble B TaOm. 1, n300paxeHsl Ha
kaprocxeme (puc. 1). s kaKmoi MeTeopoIoruyeckoi
CTaHIIMM TIPEZACTaBJIeHa KPYToBasl JarpaMma, ImoKasbiBa-
I0IIAst JIOJTIO 3a()MKCUPOBAHHBIX CIIydaeB aTMOC(HEPHBIX
SIBIICHUM, KOTOPBIE CTAHOBSITCS IPUIMHON 00pa30BaHUS
TOJIOJIEAHO-U3MOPO3€EBBIX OTIOKEHUH KaKJ0r0 BUAA.
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Tabmuna 1

Yuci10 JHEH € roJ10J1e10M, KPUCTALINYECKOM H3MOPO3b10, 36PHUCTOI H3MOPO3bI0, MOKPbIM CHErOM JIJIs1
nepuoaa ¢ 1966 no 2022 r.; no JaHHLIM BU3YaJIbHbIX HAOII0AeHUIT

Kpucrammueckas 3epHucTas .
Tononen Moxkpslii cHer
HU3MOPO3b U3MOPO3b
Kinumarnueckas
o6nacThb Tpewupn, Tpenn, Tpenn, Tpenn,
Cpennee | nueiiza | Cpennee | aneit3a | Cpennee | nueii3a | Cpeanee | aHeil 3a
10 ner 10 ner 10 ner 10 ner
Apxmuueckuil KIUMAMU4eCcKutl nosc
Buytpuapkruueckas (1) 26,0 -5,1 67,8 -17.4 6,4 - 20,4 1,8
AtnanTudeckast (2) 14,0 -2.3 64,6 -11,8 4.6 1,8 21,0 7,0
Cubupckas (3) 8,0 -2,5 60,9 —-14,0 42 2,0 15,4 1,5
Tuxookeanckast (4) 10,3 4.2 29,7 -5,8 8,5 3,6 18,9 3,0
Cybapxmuyeckuti KIumMamuyeckuii nosic
AtnanTudeckast (5) 5,8 -0,2 29,2 4,2 3,5 1,3 25,4 2.8
Cubupckas (6) 0,6 -0,5 25,0 1,9 0,7 0,5 12,1 -1,5
Tuxookeanckast (7) 3,6 -1,0 17,9 5,1 2,5 1,2 20,9 3,5
Yuepenunwiii knumamuyeckuii nosic
AtnaaTHKO-apKTHYeCKas (8) 5,2 -0,2 41,0 -3,3 3,6 3,2 25,9 3,5
KoHTHHEHTANBHAS 3amaiHO- L1 04 124 36 0.3 0.5 2.5 0.9
cubupckas ceBepHast (9)
KoHTHHEHTaNBHAS BOCTOY- 0.1 02 9.1 33 0.3 1,0 16,1 04
Ho-cubupckas (10)

IIpumeuanue. 3na4eHNs TPEHA0B yKa3aHsbl 3a 10 1eT. Mano3HaulMMBble TPEH/IbI BBIIEIIEHBI 3HAKOM «—).

Kpucrannuueckas u3Mopo3b 4acTto HaOmromaercs
Ha Bcel TeppuTtopun Poccuiickoit ApKTHKH. DTO CBs3a-
HO C BBICOKOH IMOBTOPSIEMOCTBIO OJIarOMPHUATHBIX YCIIO-
BHH IS €e 00pa30BaHMs — CHIILHOTO PaJHaIlMOHHOTO
BBIXOJIa’KMBAHUA TIOBEPXHOCTH, B PE3YIBTAaTE KOTOPOTO
MIPOUCXOMNUT CyOIMMAIIis BOISHOTO Tapa. 3epHUCTas
n3Mopo3b — Oonee penkoe sieiaenue. st hopmupo-
BaHMS 3EPHUCTON M3MOPO3U HEOOXOIMMO CYIIECTBO-
BaHHE MEPEOXJIAXKICHHOIO TyMaHa, Karllld KOTOPOTO,
CTAJKUBAsACh C MPEIMSATCTBUEM, OYyIyT IMPEBpaIIaThCs
B nen. HaumOomnblnas MOBTOPSIEMOCTh 3€PHUCTOH H3-
MOpO3U HAOJIONAeTcsl Ha EBPOIEUCKOW TEepPUTOPUHU
Poccuiickoit ApkTuku, TA€ 3UMOIl BO3AYyX 4acTO UMe-
€T JOCTaTOYHOE BJIArOCOJEp)KaHue IJIsi 00pa3oBaHUS
MEPEOXIAKICHHBIX TYMAHOB C OTJIOKEHUEM U3MOPO3H.
OTAenbHO CTOUT OTMETHTH BBICOKYIO ITOBTOPSEMOCTH
3€pHUCTON M3MOPO3U HAa TOPHBIX METECOPOIOTHMUECKUX
CTaHIUAX, TaKuX Kak Pait-M3 (66°53" c. m., 65°39'
B. 1., SImamo-Henenkuii AO). Ha Takux MeTeocTaHIu-
SIX 3epHUCTAsT M3MOPO3b YacTO HAOIIOMAETCS B TICPUO-
JIbI, KOTJIa HUOKHSS TPaHUIIA 00JIaYHOCTH pacIiojiaraet-
Cs1 Ha BBICOTE TOPHBIX MaCCHUBOB.

OToxkeHUss MOKPOTO CHETa HanboJiee 4acTo HaOJro-
JAIOTCSA B KIIMMATHYCCKUX 007acTIX, TMOABEPKEHHBIX
BIIMSHHIO ATJIaHTUYCCKOro ¥ THXOro OKeaHoB, TaK KaK

B 3MMHEE BpeMs 0CaJKH B BUJIE CHETa 4acTO BBINAJAt0T
Ipu TeMrieparype Boszayxa oT —2 110 2°C. OcoOeHHOCTh
pacnpoCTpaHEeHHs] MOKPOTO CHEra COCTOMT B BBICOKOH
ero mopTopsiemocty Ha [lanpHem Bocroke. 3nech oT-
JIO)KEHUsI MOKPOTo CHera oOpa3yloTcsi BO BpeMs BBI-
X0/la MOIIHBIX IUKJIOHOB Ha ToOepexne bepmHroBa
Mopsi. B kiimmarnuecknx o0aacTsix, pacrioararommxcs
B TNIyOMHE KOHTUHEHTA, MOKPBIH CHET BBINAJAeT PEeKe
13-3a KOPOTKOTO MEPEXOJHOr0 Meproja co caadoIoo-
JKUTEJIbHOW TeMIepaTypou Bo3ayxa.

OTnoxxeHust B BUJIE TOJIONEAA B IEPBYIO OUYEPEb Xa-
pakTepHbI 171 eBponeiickoil Tepputopun Poccuu. s
JTAHHBIX PETMOHOB BO BpEMs XOJIOJHOTO MepHoza roia
HEepenKo HaOMOMAIOTCS CHHONTHYECKHE YCIOBHSA, BO
BpeMsI KOTOPBIX LIUKJIOHBI IPUHOCST TEIUIbIE U BIaYKHBIE
BO3MIyIIHBIE MAacChl, KOTOpPBIE MPU B3aMMOJCHCTBUH C
BBIXOJIO)KEHHOH MOBEPXHOCTBHIO CO3/IAIOT OJIaronpHsT-
HBIE YCJIOBUS ISl BHIMAACHUS 3aMEp3alOIINX OCAaJKOB.
Bo-BropbIx, Tononen yacto HaOmogaeTcss Ha METeopo-
JIOTMYECKUX CTaHIMSIX, PACMOJIOKEHHBIX Ha Tobepe-
KBbsSIX ceBepHbIX Mopel Poccun — bapennesa, Kapckoro,
mops JlanTeBbix, Boctouno-Cubupckoro u UyKkoTckoro
Mopeil. B nanHoMm citydae rononen oOpasyercs npeumy-
HIECTBEHHO B IEPEXOIHBIE CE30HBI, KOIIa MOBEPXHOCTh
3eMJIM CTPEMUTENBHO BBIXOJIAXKHUBAETCS, HO C OKEaHa Ha
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Puc. 1. Jons cpeaHero ronoBOro 4ucia AHeH ¢ IBJICHUSIMHU rojoyiea, 3epHUCTON U3MOPO3H, KPUCTAIITNYECKON U3MOPO3H,
MOKpOTO cHera 3a repuos ¢ 1966 mo 2022 r.; 1o JaHHBIM BU3YaIbHBIX HAOMIONCHUIA. PasMep KpyxKKa MpOnopHEoHaIeH
CyMME€ CpEAHETO YUuciia Z[Heﬁ BCEX SIBJICHHIA. KpaCHLIMI/I I_[I/I(l)paMI/I 0003HaYEHBI KIIMMAaTHYECKHUE 00IaCTH COITIaCHO Knaccnd)nxaunn
B.I1. Anucosa

Fig. 1. The proportion of the average annual number of days with the phenomena of glaze ice, soft rime, hard rime and wet
snow for the period from 1966 to 2022; according to visual observations. The size of the circles is proportional to the sum of the
average number of days of all phenomena. The red numbers indicate the climatic regions according to the classification of B. Alisov

KOHTHHEHT BCE €Ile MOCTYMAaeT OTHOCUTEIbHO TEILIbIH
1 BIaXHBIN Bo3ayX. Ha teppuropun 3anagnoit Cubupu
MPOLIEHTHOE COOTHOUICHHWE TONOJIEAa YMEHBILACTCS, a
Ha Tepputopun Bocrounoit Cubupu u [anpaero Boc-
TOKa TOJIONIE] SIBISIETCS KpaifHe pelKuM sBJICHUEM (3a
WCKJTFOYCHNEM MTPUOPEKHBIX CTAHIINN).

ITonyyenHbie 3HAUCHUS JTUHEHHBIX TPEHIOB YHCIIA
JHEH C KpUCTAJUIMYECKOH U3MOPO3bI0 U MOKPBIM CHE-
TOM XOPOUIO COIMIACyIOTCA C pe3yJbTaTaMH paHee Bbl-
TIOJTHEHHBIX HcclieoBannid. [1o TaHHBIM WHCTPyMEH-
TaJbHBIX HaOMOneHui uia nepuoaa ¢ 1984 o 2022 r.
OBLT TTOKa3aH 3HAYNMBIN OTPUIIATEIHHBIA TPEH] YHCIIa
CIIy4yacB C KPUCTAUIMYECKON U3MOPO3bI0 U 3HAYUMBIIA
MTOJIOKUTENBHBIA TPEH]T YUCIIa CITy4YaeB C OTIOKEHUEM
MOKpOTO CHETa Ha TEPPUTOPUU ATIAHTUUECKOU APKTH-
ku [Apxanosa, Kopmrynosa, 2023]. B pabote mpyrux
ABTOPOB OBLI MOJYYECH TOJOKHUTEIBHBIN TPEH]| YHcia
nmHEH ¢ rononenqoM Ha tepputopun C3PO mis mepu-
ona ¢ 1986 mo 2022 r. OnHako, B JaHHO# paboTte 3Ha-
YEHUS TPCHIOB OCPETHSIINCH TI0 BCEM METEOCTAHIIUIM
C3®P0, rme HauOONBIIMI BKJIAA B IOJ0KHTEILHBIN
TPEHJT BHOCWJIM METEOCTAHIINH, pPAaCHOoJaraonrecs
BHe A3P® [Cypkosa u ap., 2024].

Lomonosov GEOGRAPHY JOURNAL. 2025. Vor. 80. No. 2

HUcnonb3ys TeMIiepaTypHO-BETPOBBIC TUAITA30HBI, B
KOTOPBIX HanOoJee 4acTo 00pa3yIoTCsl ONacHbBIE roJIo-
JeAHO-u3MOopo3eBble oTiaoxeHus [CoxonuxuHa, Jleo-
HOB, 2023], ObLTO MOMYYEHO CpeHEe TOI0BOE KOJTUYe-
CTBO IMOTEHIIUAIEHO OMACHBIX aTMOC(EPHBIX SBICHUI
st tepputopun A3P® (tabn. 2). Mcnonb3oBaHue
JTAHHOW METOAMKH TO3BOJISET MCKIIOYUTHh M3 paccMa-
TPUBAEMBIX BBIOOPOK SIBJICHHS, HE TPEACTABIISIONINEC
OITAaCHOCTh, HAMPHUMEP KPHUCTAJUIMYECKYH) H3MOPO3b,
00pasyIoNIyrocss TpH HHU3KOW TeMIleparype BO3IyXa
(menee —10°C), wiM MOKpPBIHA CHET, BBIIAIAIONIUI MTPH
ckopocTu BeTpa 6omee 1 m/c. Takoit Toxo TO3BOJISAET
HCIIONB30BaTh CPOYHBIC HAOIIOCHUS 3a ITOTOM0M s
OIICHKY HAanOOJIee YaCTO BCTPEUAIOIINXCS OTMACHBIX SIB-
JIEHUH MOTOBL.

Ha Tepputopum ApKTUKH HAONIOMAIOTCS CYIIIe-
CTBEHHBIE Pa3NIN4Hs MPEOOIATAFONINX ONACHBIX SIBIIC-
HUH B 3aBUCUMOCTHU OT MPHHAICKHOCTH TEPPUTOPHH
K ONpeneNieHHOMY THIy KiuMmara (puc. 2). Haubonee
4acTO OTACHBIE TOJIONEIHO-U3MOPO3EBbIE OTIOKEHUS
HaOmonaroTcs Ha eBporeiickoil yactu A3P® u Ha
Janbaem BocToke, HECKONBKO peke — B 3amagHon Cu-
Oupu u kpaiine peako — B Boctounoii Cubupu.
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Tabmnma 2

Yucio AHel ¢ MOTEeHIHAJIBLHO ONMACHBIMH SIBJIEHHSIMH: 3aMep3aloliue 0CaAKH, TYMAHBI € 0TJIOKeHHEeM
U3MOPO3H, MOKPBIi cHer — uisl mepuoaa ¢ 1966 nmo 2022 r.; no JaHHBIM BU3YaJbHBIX HA0IIOAEHUH

3amMep3aromue TymaH ¢ oTHOKEHHEM . CyMmMa Bcex
ocanKu HM3MOPO3HU Moxpeiii crier SIBIICHUI
Knumatuueckast 3 L g . g N 3 L
00J1acTh = % % 2 = % % e = % % o = %‘ % e
5 |F&2| & | #82 | & |F&2) & |FaS
ApPKTUYECKUH KIMMATUUECKUH T0sIC
Buyrpuapkruueckas (1) 3,2 -1,36 1,9 -0,86 0,3 -0,14 5,4 -2,26
AtnanTtudeckast (2) 1,7 -1,89 2.3 -2,29 0,6 - 4.6 -3,51
Cubmnpckas (3) 1,1 -0,44 23 —-0,80 0,2 0,22 3,5 —-1,14
Tuxookeanckas (4) 1,9 -1,03 2.8 -0,59 0,4 -0,11 5,1 -1,52
Cy0OapKTUYEeCKHUIA KITMMATHYCCKUHN MOSIC
Atnantuueckas (5) 1,0 -0,17 1,8 —-0,20 0,4 0,02 3,1 0,35
Cubupckas (6) 0,1 -0,12 0,1 - 0,5 0,07 0,7 0,04
Tuxookeanckast (7) 0,7 -0,68 0,8 —-0,82 0,7 -0,33 2,1 -1,05
YMepeHHbIN KIMMaTHYeCKUi TosiC
AtnanTuko-apkTHyeckasi (8) 1,4 -0,35 1,2 0,59 1,1 0,29 3,7 0,68
fg;Tf:S:;:;;?;)" sanano-cuoup- | | - 0,0 - 14 | 029 | 1,6 | 029
g;;sz;e?fg;]bHaﬂ BOCTOYHO-CH- 0.0 0,10 0.1 B 13 0.24 1.4 B

IIpumeuanue. 3na4eHNs TPEHA0B yKa3aHsl 3a 10 1eT. Mano3HaulMMBble TPEH/II BBIIEIIEHBI 3HAKOM «—).

[To cpaBHeHuto ¢ puc. 1, HaOMIOMACTCS 3HAYUTEIb-
HO OOJIBIIICE KOJIMYECTBO METEOCTAHIIUN, HA KOTOPBIX
npeobnasaronme BUAbI HaOMIOAaeMbIX aTMOC(EpHBIX
SIBJICHUH — 3aMep3arolue oCaaku (TOJoNIeN), TyMaH C
OTJIOKEHUEM H3MOPO3U (IIPENIoaraeTcsi 3epHUCTAs
M3MOpPO3b) M MOKpPHIH cHer. Tak Kak TOTEHIIHAILHO
OMMACHBIMU CITydassMW TOJIOJIe[]a CYHUTAINCh Bce 0e3
HCKITFOYEHUST 3aMEep3arollie OCAJKH, MOBTOPSIEMOCTD
ATOTO THIIA SBJICHUN NIpeolIajaeT Ha eBpOIeiCKoil ua-
ctu Apktukn. Taxke 3amep3aroniue 0CaaKyd 4acTo Ha-
OIIONAIOTCS HAa TIOOEPEKBIX CEBEPHBIX MOPEH, KaK yxkKe
OBLJI0O OTMEUEHO BBIIIIE.

[Ipennonaraercs, 4to GUIBTpaNUs CIy4acB U3MO-
pO3U TIO3BOJIMJIA TIOTYYUTH BBIOOPKY TOJBKO ITOTEH-
IMATBHO OIACHBIX CITydaeB 00pa30BaHUs MEPEOXJIaxK-
JEHHBIX TyMaHOB. He crummkom xomonHas (mo —10°C)
1 BeTpeHas (Berep Oonee 2 M/c) moroja KpaiiHe Ona-
ronpusATHa sl 00pa3oBaHus 3epHUCTON m3mMoposu. Ee
MOBTOPSIEMOCTh COCTABISICT OKOJIO 1,5 ciyyaes B rof 3a
HCKITFOYCHUEM BHYTPHUKOHTHHEHTAIBHBIX CHOMPCKUX
oOnacrei, rie SBICHUS JAaHHOTO THIIA TPAKTUYCCKU HE
HaOJIOAIOTCSI.

Ha tepputopuu A3P® noreHUMANbHO OMAaCHBIE
SIBJICHUS MOKPOTO CHETa Yalle BCEero HaOIIoJaloTcs
B 00JIaCTSX, OTHOCSIINXCS K YMEPEHHOMY KIMMAaTH-

YEeCKOMY Mosicy. B aTnaHTHueckoi U TUXOOKEaHCKOU
00J1aCTAX BBIMAJACHUE MOKPOIO CHEra OOBIYHO BbI3Ba-
HO MPOXOXKJAEHUEM MOIIHBIX IIUKJIOHOB. Pexxe Bcero
MOKpPBIM CHET BEITIalacT B OOJACTIX apKTHYIECKOTO
KJIEMara. JTO CBSA3aHO C TE€M, YTO ObLIH OT(HIBTPO-
BaHBl CIy4Yal MOKPOTO CHETa, BBIMAJAIONIECTO IPH
CKOpOCTH BeTpa Oonee 1 M/c u TemmepaType Bo3nyxa
ot 0 mo 0,6°C. Takue ciaydan OOBIYHO HE TPUBOIAT
K 00pa30BaHUIO CUJIBHBIX OTJIOXKEHHUH MOKPOTO CHe-
ra, Tak Kak OH CIyBaeTcs C MOBEPXHOCTEH, Ha KOTO-
PBIX IPOUCXOOUT OOsieieHeHUE (TIPEeXkIe BCEro pedb
UIeT o mpoBonax, onopax JIDII u BeTBAX AepeBbEB).
HNmenHO U3-3a BBICOKOM MOBTOPSIEMOCTHU LITUIIEH OT-
JIO)KEHUSI MOKPOTO CHEra He SBISIOTCS PEIKOCTHIO
B KOHTHHEHTaJIbHOW BOCTOYHO-CHUOMPCKOW 00IacTH
YMEpPEHHOTO KJIUMara.

OnHo#t w3 Hambojee BaXKHBIX XapaKTEPUCTHK
TOJIONICTHO-U3MOPO3EBBIX OTIOKCHUM, BITUSIONMINX
Ha XO3SIUCTBEHHYIO ACATEIbHOCTH YeJIOBEeKa B Ap-
KTUKE, SBISECTCS MPOMODKUTEIBHOCTh TEPHOIa UX
HaOmroneHuit. [lns aHanm3a MPOJOJDKUTEIBHOCTH
nepuoja ¢ arMochepHsIM o0efeHeHneM OBIITN TO-
JIy4eHBl CpEeIHUE EPUOJIBI AJISI BCEX OTIOXKEHUHN 1O
KaXXIOW paccMaTpuBaeMOW KIMMaTH4YeCKOW oOia-
ctu (Tadm. 3).

Becrauk Mockosckoro vHUBEPCUTETA. CEPrA 5. I'Eorraons. 2025. T. 80. Ne 2
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Puc. 2. Jlons cpeaHero roqoBoro 4ucia AHel ¢ NOTEHIMAIbHO ONACHBIMHU SIBJIEHUSAMH 3aMEP3aI0LIUX 0CaJKOB, TYMaHOB
C OTJIOXKEHUEM M3MOPO3H U MOKPOTO CHera 3a mepuox ¢ 1966 mo 2022 r.; mo JaHHBIM OCHOBHBIX CPOYHBIX HAOIIONCHHH.
Pazmep kpyxka MpomopIrioHalieH CyMMe CpeTHETo Yucia JHel Beex sBieHuid. Lnppamu 0003HaueHBI KIIMMAaTHYECKIE 00IacTH
cortacHo kinaccudukamuu b.I1. Anmrcosa

Fig. 2. The proportion of the average annual number of days with potentially hazardous phenomena of freezing
precipitation, fog depositing rime and wet snow for the period from 1966 to 2022; according to the main 3-hour
observations. The size of the circles is proportional to the sum of the average number of days of all phenomena. The red numbers
indicate the climatic regions according to the classification of B. Alisov

Ha puc. 3 mpencrapieHa mpoaoKATEILHOCTE TIEPHU-
oj1a, BO Bpemsi kotoporo B A3P® nalmtomancs roiones.
Hawubonpmas cpeassi mMpomoDKUTEIBPHOCTh MIEPHOAA
C TOJIOJEeI0OM HaOII0AIach Ha €BPOINEUCKON TePPUTO-
pun A3P®. Taxke HaOMIOMATACh BRICOKAS IPOIOJIKH-
TENBHOCTh (YOPMHUPOBAHHS TOJNONEAA HA MOOEPEKBIX
CEBEPHBIX U JaTbHEBOCTOYHBIX Mopei Poccuu. C mpo-
JIBUKEHHUEM Ha BOCTOK W BIIIyOb KOHTHHEHTa OTMeYa-
€TCsI CHUTPHOE COKPAIICHHE MTPOIAOKUTEIEHOCTH TOJIO-
JeAHOro mepuona. MakcumanbHas 3a nepuon ¢ 1966
o 2022 r. mpoAOIKUTENEHOCTD TOJIONEIHOTO TIeproa
OTMEYAaeTCsl Ha TEPPUTOPUH KIIMMATUICCKUX 00IacTeH,
TTOIBEPKECHHBIX BO3/ICHCTBUIO BIAKHBIX MOPCKHUX BO3-
JTYIITHBIX Macc.

CpenHss TpOMODKUTETHPHOCTL TIEpHoNa HaOIoIe-
HUS KPUCTATUYECKOM U3MOPO3H CYLIECTBEHHO MPEBbI-
aeT CPEAHIOIO MPOJOIDKATEIIEHOCTH Toosiena (puc. 4).
MoskHO ObLTO OBI MPEIIONIOKUT, YTO B HAaHOOJIee KOH-
TUHEHTAJIBHBIX 00JACTAX, HA TEPPUTOPHH KOTOPHIX B
XOJIOZHBII TIEPHOJT TO/Ia TOCMIOACTBYET CHOMPCKHUIT aHTHU-
[IUKJIOH, JOJDKHA HAOIOMATHCS HAWOOJBINAs TIPOIOI-
JKUTENBHOCTh KPUCTANIMYECKON u3Mopo3u. OmHako ¢
MPOABIDKEHUEM BIIyOh KOHTHHEHTA YMEHBIIAeTCs 00-
1ee cofiepKaHue BOJISTHOTO Tapa B BO3AYXE U, KaK CJeI-

Lomonosov GEOGRAPHY JOURNAL. 2025. Vor. 80. No. 2

CTBUE, CITIOCOOHOCTD €0 K CyOIMMaIliy IaKe IPU O4CHb
HU3KOH TeMneparype Bo3ayxa. [loatomy MakcumanbHas
NPOAOJDKUTENBFHOCTh TIepruofia ¢ o0pa3oBaHHEM KpH-
CTaJUTMYECKON N3MOPO3H B HanO0jIee KOHTUHEHTAIBHBIX
obnacTsix 4acTo He npesbimaet 60 JHel B romy.

DOopMUpPOBaHUE 3EPHUCTON H3MOPO3H OCOOECHHO
CHJIBHO TIOIBEPKEHO BIUSHUIO Oporpaduu. ITo CBs3a-
HO C TE€M, YTO, B OTIMYHE OT 3aMep3al0IINX OCAIKOB
U MOKpPOro CHEra, BbIIAaAarOlIMX N3 BBIMICICKAIINX
cioeB arMocdepsl, 3epHUCTas M3MOPO3b 00pa3yeTcs
BCJIC/ICTBUE TOPU3OHTAILHOTO MepeHoca Karelb rnepe-
OXJIQKJCHHOTO TyMaHa. B omyOIMKOBaHHBIX paHee
paboTtax OBUTIO TOKa3aHO YCWJIEHWE WHTEHCHBHOCTH
00pa3oBaHus 3€PHUCTON U3MOPO3H, BHI3BAHHOM Mepe-
TEKaHUEM BO3AYLIHBIX MAacC 4epe3 ropbl, Ha IIPUMEpPE
OT/ACJIBHBIX CIy4aeB OONeICHEHHs, HaOIIOJaBIIUXCS
B paifoHe ropHoro maccuBa Paii-U3 [Jleonos, 2022].
B cBa3u ¢ Bemymiedl ponplo Me30MaclITaOHBIX MPO-
[IECCOB 3aKOHOMEPHOCTH PACIpPE/ICICHUS] 3EPHUCTOM
M3MOPO3U Ha TeppUTOpuH Poccun BeIpaskeHbI cnabo
(puc. 5). 3M0po3b TaHHOTO BHIa HAHOOJIEE YacTO OT-
MeYaeTcsl Ha TOPHBIX METEOPOIOTUYECKUX CTAaHIUAX
Ha TTO0EPEeXbIX MOPEH, Te YacTO HAOIIOMAeTCs BHICO-
Kasi CKOpOCTb BETpa.
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Tabmnuma 3
[MpogonxuTeLHOCTH NEepHOAa (IHU) € T0JI0J1eI0M, KPUCTANINYECKOH U3MOPO3bI0, 3ePHUCTOI
HU3MOPO3b10, MOKPBIM CHeroM Jisi mepuona ¢ 1966 mo 2022 r.; no JaHHBIM BU3yaJIbHBIX HAOIIOACHUH

Tonosen Kpucrammyueckas 3epHucTas Mokphiii crer
HU3MOPO3b U3MOpPO3b
Knumaruueckas 8| S S 8 | =S slel s = S 8 | 2 S
5| =% 5|=% 5| &% 5|58

Apxmuueckuil KIUMaAmMu4eckuil nosc
Buyrpuapkruaeckas (1) 86 | —13,2 | 248 | 172 | 22,2 |319]| 32 7,0 201 | 93 - 230
Atnantnaeckas (2) 63 -89 192 | 163 | -16,5 | 276 | 28 10,3 157 | 116 0,1 218
Cubnpckas (3) 28 | -10,1 127 | 158 | 23,2 | 259 | 16 8,8 120 | 72 6,7 164
TuxookeaHckas (4) 60 | 22,6 | 209 | 133 | 24,0 | 244 |51 16,7 165 | 108 -7,7 | 230

Cybapxmuyeckuil KIUMAMU4ecKuil nosc

Atnantnaeckas (5) 43 | 12,4 | 157 | 117 | —18,0 | 209 | 24 10,9 123 | 147 | -10,2 | 247
Cubupckas (6) 2 -4.4 25 | 60 -0,9 172 | 2 1,8 35 | 60 =59 151
Tuxooxeanckas (7) 26 | —13,9 | 130 | 82 6,0 183 | 16 9,6 120 | 134 -1,8 |262

Ymepennwiti knumamuuecxuti nosic
Atnaatuko-apkriueckas (8) | 34 -6,9 152 | 133 | -13,3 | 212 | 16 18,7 104 | 149 0,6 244
fp‘:g;ggfgig:;ﬁ;:‘gf“o 5 - 47 [ 49 | 128 [125| 1| 29 |30 [109| 29 |[208
ngf;‘g‘z%;‘x{ a1 (10) 0 - n |27 77 [131]1 37 | 220 71| 75 |137

Ilpumeuanue. 3HaueHus TpeHIOB yKa3aHbl 3a 10 eT. Mano3HauMMbIe TPESHbI BBIJIEJICHBI 3HAKOM «—.
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Puc. 3. Cpennsist ronoBast (BHYTPEHHHUH MYHCOH) ¥ MaKCUMaJIbHAs (BHELITHUI ITyHCOH) IPOAODKUTEIBHOCTD IIEPHOAA

¢ HaOIoeHneM roJoiena 3a nepuof ¢ 1966 mo 2022 r.; o TaHHBIM BH3YaJIBHBIX HaOMOneHUH. Llndpamu 0603HaueHbI
KIIMMaTH4YecKue 00JacTi coracHo kinaccudukamuu b.I1. Anrcosa

Fig. 3. The average annual (inner circle) and maximum annual (outer circle) duration of the period with glaze ice
observation for the period from 1966 to 2022; according to visual observations. The red numbers indicate the climatic regions
according to the classification of B. Alisov
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Puc. 4. Cpennsist rogoBasi (BHyTPEHHHUH ITYHCOH) U MaKCUMallbHas (BHEIIHUH ITyHCOH) IPOJODKUTEIFHOCTD IIEPHO/Ia
¢ HaOITIOIEHHEeM KPHCTALUTNYECKON M3MOpO3H 3a mepuoz ¢ 1966 mo 2022 r.; 1o JaHHBIM BH3YaIbHBIX HAOIOICHHH.
Hudpamu 0603HaueHBI KITUMaTHYeCKHEe 00IacTH cortacHo knaccudukamuu b.I1. Anmncosa

Fig. 4. The average annual (inner circle) and maximum annual (outer circle) duration of the period with soft rime
observation for the period from 1966 to 2022; according to visual observations. The red numbers indicate the climatic regions
according to the classification of B. Alisov

Oco0eHHOCTBIO 36pHUCTON M3MOPO3H SIBIISETCS TO,
YTO, B OTIMYNE OT APYTHX OTIOKEHUH, MaKCUMaJbHas
MIPOIOKUTENBHOCTD MEpUuoa ee HaOIIoNeHud B He-
CKOJIBKO pa3 OTIMYAeTCs OT CpeiHeil. DTo CBA3aHO C
TEM, UTO 36pHHUCTAs U3MOPO3b MOJ IEHCTBUEM JIOKAJIb-
HBIX (DAaKTOPOB MOXKET O0pPa30BBIBATHCS IPH OOJIBIIOM
CIEKTPE CHHONTHYECKHUX CUTYALHii, 4TO CO3Ja€T OYEHb
MIPONIOJKUTENBHBIN Tiepuo ee popmupoBanus. OHa-
KO TaKue CUTyauuu (GOPMUPYIOTCA HE 4acTo, U MO3TO-
My JHU ¢ 00pa30BaHUEM 3€pHHUCTON U3MOPO3H pacipe-
JICJIEHBI B TEUEHUH BCETO XOJOAHOIO MEPHOAA To/a.

[lepen aHaTM30M OIIEHKH MTPOIOIKATETHHOCTH MIEPH-
o712 ¢ HaOJIOAEHHEM MOKPOT'O CHEra CTOUT JIaTh MOsICHE-
HUS K UCTIONB3YeMOH B cTaThe TepMuHonoruu. Corac-
HO HaCTaBJICHUIO T'MIPOMETEOPOIOTHUECKUM CTaHLIUAM
Y TI0OCTaM, MOKPBIH CHET — 3TO OCa/IKH, BBIMMAAOIINE B
BHJIE TAIOLIETO CHETa IPY MOJIOKUTEIBHOM TeMIIepaType
BO3Iyxa. Pe3ynsrarsl HaOmromeHuil 3a aTMoC(epHBIMU
0CaJIKaMH B BUJIE MOKPOT'O CHETa 3alMChIBAIOTCS B COOT-
BeTcTByIomHe rpadsl KHIKKH KM-1. OtnensHo mpous-
BOZAATCSI HAOMIONCHUS 32 OTIOKEHUSIMA MOKpPOTO CHera
Ha TPOBOZIAX TOJIOJIEAHOIO CTaHKA, UX PEe3yJbTarhl 3a-
nuceiBatoTcs B KHIKKY KM-4 [Hacrasnenus..., 1985].
OTO 3HAYMT, YTO HE Bce aTMOc(epHbIe SIBICHNS B BUIC
MOKPOTO CHETa IIPUBOJAT K €r0 HAJTUIIAHUIO Ha IPOBOJA,

Lomonosov GEOGRAPHY JOURNAL. 2025. Vor. 80. No. 2

BETBU JICPEBLEB UM pa3InuHble coopyxkeHus. [loaTomy
peaylbHOE YMCIIO JHEH W MPOJODKUTEIBHOCTD TIepHoia
¢ HaOJIOICHUEM MOKPOT'O CHEra He COBCEM TOYHO OIH-
CBIBAIOT MEPHOJ C OTIOKEHUAMH TAHHOTO BU/IA.

MoKpbIii CHEr OTaMYaeTcs OT HPOYMX aTMOC(EpHBIX
SIBJICHUH, CBSI3aHHBIX C 0Opa30BaHUEM TOJIOJNEAHO-U3-
MOPO3EBBIX OTJIIOKEHUH, TEM, UTO Ha BCEH TEPPUTOPUU
Poccutickoit ApKTUKH UMEET CPEIHIO TOIOBYIO IPO-
JIOTDKUTENBHOCTH HaOmoneHui 6omnee 30 gueii (puc. 6).
HemHoro ymeHbI1aeTcs MpogoKUTETFHOCTD B XOJIO/I-
HBIX oOmacTsix — cubupckux. HambGonpimas cpenHsis
MIPOIOIKUTENHFHOCTh HAOMIONAETCS B aTIaHTUYECKOM
cextope Poccuiickoit Apkruku. MakcumalnbpHas Ipo-
JIOJDKUTETBPHOCTh MOKPOTO CHEra SBISETCS CaMoi
OoJIBIION Cpean Bcex paccMaTpuBaeMbIx siBieHnid. Ha
MHOTHX METEOPOJIOTMYECKUX CTAHIUSIX E€BPOINEHCKOU
yacth A3P® cpenssst rompoBas NpOJOHKUTENBHOCTh
neprosia ¢ HaOMIOACHUAMH MOKPOTO CHETa TPEBBIIIAeT
200 gHeil. DTO 3HAYUT, UTO MEPBHIC OCAAKU B BUJIE MO-
KpOTO CHera HabIIoaroTCs B CEHTAOpE, a MOCIIETHIE B
anpene. Ctonb O60mbInasi MPOAOIHKUTENTFHOCTh Ha CeBe-
pe eBponelickoil Tepputopuun Poccun cBsizaHa ¢ BBICO-
KOH MOBTOPSAEMOCTBIO IHEH CO CpeHEl TeMIepaTypoit
okono 0°C, koTropasi B TaHHOM PETHOHE TPEBBIIIACT
100 mueit B rony [Cypkosa, Jlebenesa, 2019].
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Puc. 5. Cpennsist ronoBas (BHyTpEHHHUI ITYHCOH) M MaKCHMAaJbHAs (BHEIIHUH ITyHCOH) IPOIOIDKUTEFHOCTD TIEpHO/Ia
C HaOIIOIEHHEM 3€PHUCTON H3MOpO3H 3a mepuof ¢ 1966 mo 2022 1.; Mo JaHHBIM BU3yallbHBIX HaOmroneHui. Hudpamu
0003HaueHBI KITUMaTHYeCKHe 00JacT coracHo kiaccudukanuu b.I1. Anicosa

Fig. 5. The average annual (inner circle) and maximum annual (outer circle) duration of the period with hard rime
observation for the period from 1966 to 2022; according to visual observations. The numbers indicate the climatic regions
according to the classification of B. Alisov

[TomyuenHble TMHEHHBIC TPEHIBI MMOKA3BIBAIOT, YTO
TOJIONIEAHO-U3MOPO3EBbIE OTIOKECHUS PA3INYHBIX BUJOB
MMEIOT CBOM BpeMeHHBIE 0coOeHHOCTH (puc. 7). Taxk,
MPAaKTUYECKH Ha BCEH TEPPUTOPUU APKTHKH YMEHb-
maercs MPONOIKUTEIHHOCTh TOJIOJIETHOTO TEepHoaa
(cM. puc. 7A). DT0 MOXKET OBITH CBS3aHO C OBICTPHIM
MOTEIUICHHEM apKTHYECKOTO peruoHa. l3-3a TOBHI-
LICHUsI TEMIIEPATyphl MOBEPXHOCTU YMEHBLIAECTCS IO-
BTOPSIEMOCTh OJIArONPUATHBIX s (DOPMHUPOBAHMS Ha
XOJIOMHOW MOBEPXHOCTHU 3aMEP3aI0IIUX 0calKoB. Panee
BBITIOJTHEHHBIEC FICCTICIOBAHNS B PaMKax JKCIIEPUMEHTA
EURO-CORDEX mnokazanu, uro B XXI B. okumaeTcs
CIVISTHAE BECEHHETO U OCCHHETO MAaKCHMYMOB HaOrONIe-
HUH 3aMep3aroluX JOKICH B OJUH 3UMHUN MaKCUMyM
[Kdmardinen et al., 2018]. Takoe mepepacmpeneneHue
YacTOTHl BHIMAJICHUS 3aMEP3aIOININX OCAIKOB BHYTPH
TOIOBOTO XOfa TaKXKe yKa3bIBaeT Ha YMEHBIICHHE TIPO-
JOJDKUTEIBHOCTH TIepHOJia HAOIFOACHUH rolose/a.

CpenHsist MpoJ0IDKUTENEHOCTD TIeproa ¢ 00pa3oBa-
HUEM KPUCTAJUTMYECKON U3MOPO3U TaKKE YMEHBIIACTCA
Ha Oonpiiei gactu Tepputopuu A3PD (cm. puc. 7b).
DTO TakXe CBS3aHO C MOTEIUICHUEM, HPUBOISIIMM K
YMCHBIIICHUIO TIOBTOPSIEMOCTH  METEOPOIOTHUECKUX
YCIIOBUH, ONArompHATHBIX Ui CYOIMMAIMH BOJSTHOTO
napa. laTepecHo, 9To MONIOKHUTENBHEBIC TPSH BT HAOIIO-
JTAIOTCS. HA METCOPOJIOTMYECKUX CTAHLMUAX, PaCIOo-

’KEHHBIX B HauOoJIee XOJIOAHBIX O0NacTIX, riue, Hao0o-
POT, OBLJIO CIIMILKOM XOJIOAHO M CyXO Uil 00pa3oBaHMs
U3MOpPO3U, a C MOTCINVICHUEM KJIMMAaTa U YBECJIMYCHUEM
BJIarOCOJACP)KaHUSI BO3[yXa YBEJIMYUBACTCA CPEAHSS
MPOJOIDKUTEIBHOCTh TIEpHOJa C OJaronpusTHBIMU ycC-
JIOBUSIMU JUTsl CyONMMMAaIMy BOASHOTO mapa. JlokanbpHoe
YBEIHYCHUE MIPOAOIDKUTEIBHOCTH MEpHoJia ¢ 00pa3oBa-
HHEM KPUCTaTIMYECKOH M3MOPO3H Habmonaercsi B 00-
JIacTSAX yMEpPEeHHOro kaumara Ha JlanbHem BocToke.

[lokazano, uTo Ha Bcell TEpPUTOPHUH APKTUUECKOU
30HBI Poccmiickoii Deneparmy HaOMIOMACTCS TOJIOKH-
TENBHBIA TPEHZ TPONOJLKUTEIFHOCTH Tepuoia ¢ Ha-
OxroIeHreM 3epHHCTON U3MOpO3H (cM. puc. 7B). MoxHo
clieiaTh MPenoNIOKeHHUE, YTO U3-3a YBEIIMUECHHS TeMIIe-
paTypbl U BIArOCONEP)KaHUs YBEIMYMBACTCS TIOBTOpSIC-
MOCTb MEPEOXJIKACHHBIX TYMaHOB, BO BpPeMsI KOTOPBIX
(hopmupyercs 3epHUCTasT I3MOPO3b. OTHAKO ATO MPEATIO-
JIO’KEHHE HYKJIAeTCsl B IOMIOJIHUTEIIBHBIX NCCIICTOBAHMSX.

MeTeoposIoru4ecKux CTaHIUM, 111 KOTOPBIX TMOJTY-
YeH 3HAYMMBIN TPEH/I MPONOLKUTEIBHOCTH IIEPHOJA C
HaOIIOIEHNSIMI MOKpPOTO CHera, HeMHoro. Kpome 3T0-
0, 3HAYCHHUs TPEH OB, TTOJyYCHHBIE B IIPEAeIax OJHUX
M TeX K€ KIMMATUYCCKHX 00JacTeil, MMCIOT pa3HbIC
3HaKd. TakuM 00pa3oM, 3aTPyAHUTENBHO cAeNaTh BbI-
BOZIBI 00 M3MEHEHHH MPOJOKUTEIBHOCTH TepHoa C
BBINAZCHUEM MOKPOTO CHera.

Becrauk Mockosckoro vHUBEPCUTETA. CEPrA 5. I'Eorraons. 2025. T. 80. Ne 2
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Puc. 6. Cpennsist ronoBasi (BHyTPEHHHHN ITYHCOH) W MaKCHMallbHasl (BHEIIHUI ITyHCOH) IPOJODKUTEIHLHOCTH IIEPHOIA C
HaAOJIIOZICHHEM MOKPOTO CHera 3a mepron ¢ 1966 mo 2022 r.; o TaHHBIM BH3YaJIBHBIX HaOMIOneHUN. Llndpamu 0603HaueHBI
KIMMaTH4YecKkre oonact coracHo kiaccudukanuu b.I1. Anicosa

Fig. 6. The average annual (inner circle) and maximum annual (outer circle) duration of the period with wet snow
observation for the period from 1966 to 2022; according to visual observations. The numbers indicate the climatic regions
according to the classification of B. Alisov

BbIBOJIbI

B xone paboTel ObUTH MOCTPOCHBI KAPTHI MIpeodIia-
JAIOMIUX aTMOC(EepHBIX SBICHUH, TPUBOIAIINX K 00-
Pa30BaHUIO TOJIOJNETHO-U3MOPO3EBEIX OTIOKCHHA Ha
Teppuropun Apkruueckoil 30HbI Poccuiickoit @enepa-
mu 3a epuoy ¢ 1966 mo 2022 r. Takue ke KapThl ObUTH
IIOCTPOEHBI IS YKciia JHEW ¢ aTMOCQepHBIMU SIBIIC-
HUSMH, KOTOPbIE MOTYT IPHUBOAMTH K (hOPMUPOBAHUIO
OMAaCHBIX TOJIOJIEAHO-U3MOPO3EBBIX OTIOKECHUM.

[lokazano, uto B cpegneM Ha teppuropun A3PD
peoOIagaoT OTIOKEHNs KPUCTAJUTMIECKOH H3MOpPO-
34, JaJiee 10 OBTOPSEMOCTH YMCiIa THEH UIET MOKPBIN
CHET, 32 HUM TOJIONIeNl W JAajice 3€PHHUCTas H3MOPO3b.
IIpocTpancTBeHHOE pacpeeiCHIe CPEIHETO TOI0BOTO
YyHUClla THEH MO TePPUTOPUH APKTHUKH HEPABHOMEPHO.
B menom ¢ yBieueHHeM KOHTHHEHTATHHOCTH KJIMMaTa
YMEHBIIIAETCS CPETHEE YHUCIIO THEH ¢ aTMOC(EpHBIM 00-
JIeEHEHNEM, B TOM YHUCIIC U C KPUCTAIUTMYECKON M3MO-
po3bro. OTOOpaHHEIE C HCITOIB30BAHUEM TEMITCPATYPHO-
BETPOBBIX JMANIA30HOB IIOTCHITHAIBHO OTTACHBIC SIBJICHUS
IIOTO/IBI UMEIOT eIle Oosiee CHIIbHYIO 3aBUCUMOCTH TIO-
BTOPSIEMOCTH OT KOHTHHEHTATBHOCTH KJINMATa.

O1neHKa MHOTOJIETHUX JIMHEHHBIX TPEHIOB MTOKa3aa,
gT0 Ha Tepputopun A3PD HaOmIOmaeTcsl COKpaIieHHe
yucla IHel ¢ roioneaoM Ha Benuuuny ot 0,2 1o 5,1 aus

Lomonosov GEOGRAPHY JOURNAL. 2025. Vor. 80. No. 2

3a 10 ner. HanbGonee 3aMeTHO COKpaIaeTcst YUCI0 JHEH
C TOJIOJICZIOM B apPKTHUYECKOM KIMMATUICCKOM IOSICEe —
B cpenHeM Ha 3,5 nHs 3a 10 net. Takke moBceMecTHO
COKpAITaeTCs CPEAHEe YUCIIO THEH ¢ KPUCTAILTIICCKOM
n3MOpo3bto: B cpeaHeM mo A3P® Ha 5 nueit 3a 10 ner, a
B apKkTHIeckoM rosice Ha 12,2 mas 3a 10 sret. Uncno qHei
C 3C€pHUCTON M3MOPO3bI0 B CPEAHEM YBEITUUMUBACTCS Ha
1,7 nus 3a 10 ner. Mi3MeHeHuWe ducia THEH ¢ MOKPBIM
CHErOM HMMEET IMOJIOKUTEIbHYIO TEHICHIUIO, OHO YBE-
JTUYMBAJIOCh B cpemHeM Ha 2,2 mHs 3a Kaxaplie 10 met.
OTto0paHHbIC BHICOKOWHTCHCUBHBIC OTIIOKCHUS HMEIOT
CXOXHE TEHACHIINN — HAOTIOMACTCS] YMEHBIIICHUE YUCIIa
JTHEl ¢ 3amep3aatoniumu ocaakamu (—0,68 mas 3a 10 ner)
U TyMaHamMH C omIokeHHeM u3moposu (—0,71 mHs 3a
10 net). B cpennem no tepputopun A3P® nabmonaercs
TEHICHIINS K CHIDKCHHIO YHCIa JHEH ¢ aTMOC(HEPHBIMH
SIBIICHUSIMU, KOTOPBIE MOTYT TPUBOAUTH K (POPMHUPOBA-
HUIO ONACHBIX TOJOJCTHO-M3MOPO3EBBIX OTIOKCHHIA
npubnm3uTensHo Ha 1 nens 3a 10 et

ITokazaHo, 94T0 HaMOOMBINAS MPOJOHKUTEIEHOCTE
arMocdepHoro o0JieIcHEHUS XapaKTepHa I MOKPOTO
CHETa M KPUCTAJUTHYECKON N3MOPO3H. 3epHUCTAS H3MO-
PO3b MOXET HAOIIOAATHCS B TEYCHUE BCETO XOJIOJHOTO
Mepro/a, OAHAKO TOBTOPSIEMOCTh YHCIA JHEH C 3THM
oTIoXkeHrueM Hu3Kas. [IpogomKuTeNnbHOCTh mepuona
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00pa30BaHUs TONIOJIEIa CHIIBHO 3aBUCHT OT THIA KIH-
MaTa M COCTaBiisieT OoT 172 mHEl B rogy BO BHyTpHUAp-
KTUYECKOH 00JacTH apKTHYECKOTO KIUMAaTHYECKOTO
nosica 10 26 gHel B KOHTHHEHTAJIBHOW BOCTOYHO-CHU-
OupCKOi 00IACTH YMEPEHHOTO KIIMMAaTa.

OrneHKka MHOTOJIETHHX JHMHEHHBIX TPEHIOB IOKa-
3aja, yTo Ha Tepputopun A3PD Habmonaercs ymMeHb-
IICHUE MPOAOJDKUTEIILHOCTH MEPHOIa ¢ HAOIIONEHUEM
rononena (—11,5 mus 3a 10 yeT) U KpHUCTAITHYECKOM
mmoposu (—11,7 gus 3a 10 ner). CpegHsis mpoaoIKu-

TEJIHHOCTH MepHosia ¢ GOPMHUPOBAHUEM 3EPHUCTOMN H3-
MOPO3H yBeIHUnBaeTcsa B cpeaHeM 1mo A3PD Ha 9 nueii
3a 10 mer.

3HAUUTENbHBIE W3MEHEHUS XapaKTEPUCTHUK TO-
JIONIETHO-N3MOPO3EBhIX OTIOKEHUH Ha TEPPUTOPUHU
A3P® nenmaioT aKkTyalbHBIM TPOBEACHHUE TOTIOTHU-
TEJNBHBIX UCCIENOBAHMUH 10 JaHHOM TEME, B TOM YHUCJIIE
HCCIeNOBaHUN OyayIero KjamMara ¢ UCIOJIb30BaHUEM
MMPOTHOCTUYECKUX JaHHBIX MOJETeH KIMMaTH4eCKOH
CHUCTEMBI 3eMJIH.
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Puc. 7. MHuorosnerHue Tpen/ipl (aHeit 3a 10 j1eT) u3MeHeHuUs! MPOIOJDKUTENFHOCTH NIepHo/ia HAOMIOEHUsI: A — rosonena;

b — kpucrannuyeckoi u3moposu; B — 3epHucroii usmoposu; I' — mokporo cHera. Ilepuon: ¢ 1966 mo 2022 r.; o faHHBIM BU3YaJIbHBIX
HaOmoneHnit. [Toka3aHbl TOJIBKO TPEHbI, I0CTOBEPHBIC M1 5% ypoBHs 3HauuMOoCTH. [{udpamu 0603HaUCHBI KITUMATHICCKHIE 00IaCTH
comtacHo kinaccupukanuu b.I1. Anrcosa
Fig. 7. Long-term trends (days per decade) of changes in the duration of the period with the observation of: A — glaze ice; b —
soft rime; B — hard rime; I' — wet snow for the period from 1966 to 2022; according to visual observations. Only trends that are reliable
for 5% of the significance level are shown. The numbers indicate the climatic regions according to the classification of B. Alisov
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The article considers the characteristics of ice accretions in the Arctic zone of the Russian Federation
(AZRF), obtained from the main 3-hour observations at 109 meteorological stations for the period from 1966
to 2022. It is shown that soft rime is most often observed in the AZRF. The highest frequency of glaze ice is
observed on the coasts of the northern and Far Eastern seas. Wet snow is most often observed in the European
part of the AZRF. Generally the AZRF shows a negative trend in the number of days with weather phenomena
potentially leading to hazardous ice accretions. The lowest trend is in the Atlantic climate region of the Arctic
zone (—3,51 days per 10 years), the highest in the Atlantic-Arctic climate region of the Polar zone (0,68 days per
10 years). The longest average annual duration of the period with ice accretions formation is for wet snow and
soft rime (149 and 172 days, respectively). In the Intra-Arctic climate region, the average duration of the period
with glaze ice is 86 days per year, and the maximum is 248 days. During 1966 to 2022, there was a significant
tendency to shorten the period with the formation of glaze ice and soft rime, in some climatic regions by more
than 20 days per 10 years. The average annual duration of the period with the formation of hard rime increased
throughout the Arctic zone of the Russian Federation, on average by 9 days per 10 years.

Keywords: hazardous weather phenomena, atmospheric icing, glaze ice, rime, wet snow
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