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[MpoBeneHo MccienoBaHWe XapaKTePUCTUK CHEXKHOTO MOKPOBA Ha TOPHOJIBIKHBIX KYpOpTax Mo JaHHBIM
peanamm3a ERAS-Land. BeimonHeHO cpaBHeHME XapaKTe pUCTUK CHEXKHOTO ITOKPOBA, OCAIKOB U TEMITEpa-
TYpHI 110 JaHHBIM peaHalIu3a U MeTeoceTu. B yCIIOBUSIX COBpPEMEHHOTO KJIMMaTa CpeIHsIsl 1 MaKCUMasbHast
BBICOTa CHEXKHOTO TTIOKPOBA Ha BCeX KypopTax JOCTATOYHA 1T UX (DYHKIIMOHUPOBAHMS, HO Ha GOJIBIITNH-
CTBE KypOPTOB Ha0II01aeTCSI YMEHBIIIEHUE BHICOTHI CHEXKHOTO IMMOKPOBa.
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BBEAEHUE

T'opsl mokpeiBatoT okojio 30% cymu Ha 3eMite (He
cunTasi AHTApKTUJIBI) U SIBJISTIOTCSI OMHOM U3 BasKHBIX
chep nmesrenbHocTH uyenobedyectBa (IPCC, 2019).
HM3MeHeHMe KiImMarTa B Topax ObUIO pacCMOTPEHO B
SROCC (Special Report on the Ocean and Cryo-
sphere in a Changing Climate), rme mokasaHo oO1iee
YMEHBIIIeHE CHEXHOTO IMOKPOBAa Ha MAaJIbIX BBICO-
Tax, JJEAHUKAX U BeuyHoii MepanoTe. [IpogomkuTrenb-
HOCTb 3aJIeTAaHUSI CHEXHOTO IOKPOBAa COKPATHIIACh
TTOYTH BO BCEX PETMOHAX, B CpeIHEM Ha 5 qHeit 3a mme-
caTuiieTue. BbicoTa U TUIomagb CHEXKHOTO MOKPOBa
Ha MaJIbIX BEICOTAX TAKKe YMEHBIITMINICH, XOTS MEX-
TOIOBBIE KoeOaHMsT BeIUKH. [1o TporHo3amM, CHEX-
HBbIIi TTOKPOB U JIGAHUKM IIPOIOJIKAT COKpPAIAThCS
TTOYTH BO BCeX perrmoHax B XXI Beke He3aBUCUMO OT
cueHapueB usmeHeHus kaumara (IPCC, 2019).

PazButue ropHoJbIKHOTO Typusma B Poccum
MOIJIE PXXUBAETCSI Ha TOCYJapCTBEHHOM YpOBHE, HO B
MUPOBOM 00BEME MHAYCTPUH TOPHOJBIKHOTO CITOP-
Ta poig Poccun cocraBisieT TONbKO 2%, XOTs €€ 1o~
TEHIIMAJI OLIEHMBAETCS JOCTATOUYHO BBICOKO (TpeTmii
OLIEHOYHBIMN..., 2022). KnumaTtudyeckue M3MEHEHUS
He MOTYT He 3aTparuBaThb pa3BUTHUE 3UMHEr0 FTOPHO-
JIBDKHOTO TypHM3Ma U PE3UJIMEHTHOCTbh TOPHOJIBLK-
HBIX KypOpTOB K KIMMAaTUYECKUM W3MEHEHUSIM.
TepMuH “pe3UTMEHTHOCTh” B KOHTEKCTE KIMMAaTH-
YeCKMX MCCIICAOBAaHMUI TOHUMAETCSI KaK pe3MJIMCHT -
HOCTb K U3MEHEeHMSIM Kimmara. Ilom onpeneieHuem

PE3WIUEHTHOCTH IMOHUMAIOTCSI  MOIVIOLIAIoIIas,
aJanTUBHAS U TpaHCHOPMUPYIOIIAs CIIOCOOHOCTH
CUCTEMBI, Kax/1ast U3 KOTOPBIX BHOCUT CBOi1 BKJIaz B
PE3UIUEHTHOCTb K KIIMMATUYECKUM WU3MEHEHMUSIM.
ITockonbKy Ha pa3BUTHE TOPHOJBIKHBIX KYpOPTOB
BJIMSIIOT KaK KJIMMaTUYECKUE, TaK M COLIMAJIbHBIC
dakTOpHI, OLIEHKA WX PE3UITUEHTHOCTH MOXET y4u-
TBIBAaTh ITOJIOKUTECIBHBIC TIOCIECACTBUS U3MEHEHMIA
KIuMaTta (HalmpuMmep, yMEHbBIIEHHUE KOJIMYEeCTBa
JIHEM ¢ CUJIBHBIM MOPO30M), a TAaKKe pacCMaTPUBaTh
KJIUMaTUYeCKUE PUCKU (HAIPUMEpP, YMEHBIICHUE
BBICOTHI CHEXKHOTO ITOKPOBA), UTO MPEAyCMaTpUBaET
MOHUTOPUHT KJIMMATUISCKUX U3MEHEHUIA U ITpoLieC-
COB ajanTallii K HUM (Hampumep, UCITOJb30BaHUE
HWCKYCCTBEHHOI'O OCHEKCHMS).

B ropHbix paitoHax 103KHOTo MakpockiaoHa boib-
moro KaBskasza B OamKaillime NecATUICTUSI pacyeT-
HOE€ KOJIMYECTBO TBEPIBIX OCATKOB MOXET yMEHb-
muThed Ha 25—30%, MakcuMalibHast JeKaaHask BhICO-
Ta cHexkHoTo MmokpoBa K 2041—2050 rr. yMEeHBIIUTCS
Ha 29—35%, a KoTM4ecTBO JHEM CO CHEroM — Ha 35—
40% (CoxkpaTtoB 1 1p., 2014). DT U3MEHEHUS OKa3bI-
BaIOT CYyIIECTBEHHOE BIMSTHUE Ha (PYyHKIIMOHUPOBA-
HYE TOPHOJBIKHBIX KYpOPTOB, OCOOEHHO €CJIU OHU
pacHoyioXeHbI B paifoHAX C OTHOCUTENILHO BBICOKHU-
MU TeMIepaTypaMy BO3IyXa B 3SUMHMIA TIEpUOMI UIIN B
peruoHax ¢ HeOOJbIIMM KOJIUYECTBOM CHera.

Kak 6nut0 mmokazano B (TutkoBa, BuHorpanona,
2017; TutkoBa u ap., 2017), cpoku yCTaHOBJIECHUS U
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CXOJlla CHEXHOI'0 MOKPOBa, MPOIO/LKUTEILHOCTD €T0
3aJIeraHysl, a TAaKKe TPEHIbl U3MEHEHUST 9TUX XapaK-
TEPUCTUK UMEIOT 3HAUYUTEIbHbBIE PETMOHAJIBHBIE 0CO-
O0eHHocTU. Hannume 1 mponoKuTeIbHOCTD 3ajlera-
HUSI CHEXKHOT'O MIOKPOBa — oNpeesioniue (pakTopbl
CYIIECTBOBAHMS U Pa3BUTHUS TOPHOJBLKHBIX KypOp-
TOB. Ilo3TOMY IJIST OLIEHKM CEKTOpa TOPHOJBIKHOTO
TypM3Ma HCIIOJb3YIOTCS pa3jIMuHble MOKa3zaTeau U
WHJIEKCHI, TECHO CBSI3aHHBIE C XapaKTepUCTUKAMU
CHEXXHOTO IToKpoBa. OMHUM M3 HUX SIBISETCS IIpaBU-
7o 100 gueit (Witmer, 1986) HagéXXHOCTU €CTECTBEH-
Horo cHera (Abegg, 1996). BTo TIpaBUIIO TOBOPUT O
TOM, YTO KJIMMaTU4IeCKasl IIPUTOTHOCTh (M SKOHOMU-
yeckas 11eJ1eCO00pa3HOCTh, KOTOpasi TakxKe 3aBUCUT
OT HAJIMYMS U CTOUMOCTU MHMPACTPYKTYPHI, TPAHC-
MMOPTHOM MOCTYITHOCTHM, BCECE30HHOCTH U Ip.) IS
TOPHOJBIKHBIX 30H UJIU KYpOPTOB BO3MOXHa TOJIBKO
npu Haamuuy MuHUMYM 100 nHei 3a ce30H ¢ TOJIIIM-
HOIT CHeXXKHOTO MoKpoBa He MeHee 30 cM. Taxske mc-
MoJb3yeTcs ele oguH BapuaHT npaBwia 100 gHeii:
“TOpHONBIKHBIN KypOPT MOXHO CYMTaTh CHEXHO-
HaIEXHBIM, eCIu B TedeHue 7 13 10 3uM uMmeeTcst 10-
CTATOYHBbI CHEXHBIM MOKPOB TOJILIWHON HE MEHEE
30—50 cM w1 KaTaHUS Ha JIbKaX B TeUCHUE HE MeHee
100 mueii ¢ 1 mexabps mo 15 ampenss” (Abegg et al.,
2021). Paznuunbie BapuaHThl npaBuaa 100 gHeit mc-
IOJIB3YIOTCS I TOPHOJIBLKHBIX KYPOPTOB BCETO MU~
pa: Ha (paHIy3CKUX TOPHOJIBLKHBIX KypopTax Ojs
obecrieyeHUsT MPUOBIIIBPHOCTA MHBECTUIINI HEO0XO0-
mumbl 120 cHexHbix gHei (Barbier, 1978), B 1lIBeii-
mapun — 100 gHEl 3a Ce30H CO CHEXXHBIM ITOKPOBOM
pocraroyHoii TomuHel (Witmer, 1986), B ABcrpa-
mun — MuHuMyM 60—70 nnHeit (Galloway, 1988), a B
CesepHoii AMepuke — He mMeHee 100 (Ha Bocrtoke)
win 120 nHeit (Ha 3amane) (Mieczkowski, 1990).

I[TomuMo mokazareneil IIyOMHBI M IIPOIOJIKM-
TEeJIbHOCTU 3ajleTaHusl CHEXHOIO IOKpOoBa, ApYrue
KJIMMaTU4YeCKUE IIEPEeMEHHbIE WIPAIOT HdOIIOJIHU-
TEJILHYIO POJIb B OLIeHKE YCJIOBMIA KaTaHUS Ha JIbDKaX.
Berghammer u Schmude (2014), HanmpuMep, Ha3BaJIU
“OnTUMAaJIbHBIM JILDKHEIM THEM” (Optimal Ski Day,
OSD) neHb 6€3 0cagKOB C TEMIIEPATypPOM BO3ayXa OT
—5 g0 +5°C, ¢ 6osee yueM 5 yacaMM COJIHEYHOTO CBe-
Ta U CKOPOCThIO BeTpa MeHee 10 M/c, B TOIIOJTHEHUE
K MUHMMaJIbHOI BhIcoTe cHera 30 ¢cM Ha CKJIOHAX U
0eJIOCHEXXHBIM Ieii3axkaM B oKpecTHOCTX. s Toro,
4TOOBI JILKHBIN AEHb ObUI KJIaCCU(PUIIMPOBAH KakK
OSD, Bce »TM mIeCTh KINMATHYECKUX YCIOBUIA
JIOJIKHBI COOJIFOAAThbCS OMHOBPEMEHHO ISl BCell 30-
HBI KaTaHUSI.

KnnMaTtuyeckue MHAEKChI TAaK3Ke MOXHO UCTIOb-
30BaTh I XapaKTEePUCTUKI TOPHOJIBIKHBIX KypOp-
TOB, TMOCKOJIBKY OHM CYMMMPYIOT METEOpOIoThIe-
cKue nepeMeHHbIe, TaKKe Kak TeMrepaTypa, OCaakKu,
BJIAXXHOCTb, MaBJICHHE U BeTep, B KIACCHDUIINPO-
BaHHBIE ITPOCTPAHCTBEHHO-BPEMEHHBIE 3HAYECHMUS,
KOTOPbIE BaxKHbI TSI pa3IUIHbBIX (PU3UYECKUX XapaK-
Tepuctuk u 4YejoBeka (Demiroglu et al., 2021).
B wactHOCTH, OBIT TIpemoxkeH MommduimpoBaH-
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HBIN KinMaTudeckuii mHaekce typusma (MCIT) (Yu
et al., 2009a, 2009b) i1 TOPHOJBIKHOTO KypopTa
AJISICKU, KOTOPBIH MpeacTaBiIsieT co00i KOMOMHALIMIO
YETBIPEX TMONBIHAEKCOB: BOCIIPUHUMAEMOI TeMIlepa-
TYpbl (UBMEPEHHOI B COOTBETCTBUM C OXJIaXKIEHUEM
BETPOM), CKOPOCTH BETPA, BUIMMOCTU U TEKYIIEM 110~
ronbl (Mo Koay BceMupHO METEOpOIOTUYECKON Op-
rannzanuu). B pabore (Demiroglu et al., 2021) ripen-
noxkeH Ski Climate Index (SCI), KoTopsIii onipeaeisi-
ercs HaaéxXHocTblo cHera (SR) M HeCHEeXHBIMU
KOMITOHEHTaMU, CBSI3aHHBIMU C 3CTETUKON W KOM-
doptom (AC), TaKMMU KaK COJTHEUHBIU CBET, BETEP,
TeMmIieparypa 1 BIaXXHOCTb.

B paGore (Abegg et al., 2021) pa3paboraH u
anpoOUpoOBaH Ha aJbITUNCKUX TOPHOJBDKHBIX KY-
popTax IepedeHb IToKa3aTelei IS MCIOJb30Ba-
HUS B TOPHOJBDKHOM TypU3Me: CHEXHBIC ITHH
(uyMcyio fHel ¢ BBICOTOM CHera MUHUMYM X CM); Ha-
JaJio CHEXXKHOTO ce30Ha (IepBast maTa caMmoro Impo-
JTOJIKUTEJIbHOTO HETIPEPhIBHOTO TEpUoaa ¢ BbICO-
TO# cHeTa MUHUMYM X CM ) ; KOHEIT CHEXKHOTO Ce30Ha
(TTocnemHsAsT mara caMoro MPOMOJKUTEIBHOTO He-
MIPEePBIBHOTO TIEpUOoIa ¢ BEICOTO cHera MUHUMYM X
CM); KJTIOUEBOi TIepron (KOJIMIECTBO THE# ¢ BBICO-
TOM CHera MUHUMYM X CM B Te€UCHHE DKOHOMUYECKU
KPUTHIECKOTO KITIOUeBOTO TIeproIa); BO3SMOXHOCTH
OCHEXeHMST (KOJIMYECTBO YacCOB C TEMIIEPATypoit o
BJIAXKHOMY TepMoMeTpy Huxke X°C).

B HacTtosiiiee BpeMst BCE OoJiblliee KOJIUYECTBO
TOPHOJIBDKHBIX 30H 00OPYIOBAHO CHEXHBIMU ITyII-
KaMM, a UICKYCCTBEHHOE OCHEXEHUE SIBJISIETCS] BaXK-
HOM 4aCThIO 9KCILTyaTalld TOPHOJILIKHOIO KypopTa,
OIHAKO pacxoibl Ha 0OOpyIOBaHME U aJaNTallMOH-
Hble Mepbl MOTYT YBEJUYUTh LIEHY MpeObIBaHUS TY-
pPUCTOB Ha TOpHOJILKHOM KypopTte. B (Berard-Chenu
et al., 2021) cTaTucTUYEeCKM MOKA3aHO, YTO OCHEXe-
HME CTaJI0 BTOPOM CTaTbE€i MHBECTULIMIA ISl TOPHO-
JIBDKHBIX KypOPTOB, HE3aBUCUMO OT MX BBICOTHI UJIU
pa3Mepos. B padote (Falk, Lin, 2021) momu€ pkuBaet-
Csl, 4YTO B MOCJIeAHEEe BpEeMs CTEIEHb 3aBUCUMOCTU
MEXIY BBICOTOM CHEXXHOTO MOKPOBA U KOJTMYECTBOM
HOYEBOK CO BpeMEHEM YMEHBIIIAeTCSI B CBSI3U C HC-
MOJIb30BaHUEM UCKYCCTBEHHOTO cHera. B pesynbrare
CHEXXHBIC THU, IPOIOJIKUTEIFHOCTD CE30HA, IIPABUIIO
100 mHeit cTrajo MOXHO paccyMTaTh KaK IJISI ecTe-
CTBEHHOTO, TaK U JIJIs UICKYCCTBEHHOTO cHera. OqHaKo
WCKYCCTBEHHOE OCHEXEHHE HenacT 0oJiee BaKHBIMU
TeXHU4YeCKue, MHGPACTPYKTYpPHbIE U 3KCIUTyaTallM-
oHHBbIe acriekThl. B pabore (Rixen et al., 2011) konu-
YeCTBO MHEH ¢ MOTCHUMAJbHBIM OCHEXEHUEM pac-
CUMTBIBAETCS KaK UMCJIO AHEH C TEeMIIEpaTypOil TOUKU
pocel £—4°C. I1pu atom (Demiroglu et al., 2021) oT-
MEyYaloT, 4TO B palioHax ¢ 6ojiee BHICOKOU OTHOCH-
TEJIbHOM BJIAXKHOCTBIO TPEOYyIOTCSI 0Oojiee HU3KUE
TeMIIepaTyphbl U UCTIOJIb3YIOT B KAU€CTBE IIOPOTrOBOrO
3HAYEHUSI TeMIIepaTypy IO BIAXXHOMY TEPMOMETPY
(WBT) —7°C miist ipaBUIBHOM OLIECHKUA OCHEXEHMUSI.

JEQ U CHET Ne 3
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N3MEHEHUA KIIMMATA U CHEXHOTIO ITTOKPOBA

Kuposck
CHEXXHBbI TOKPOB 10 oKT—3 Hiosst
Hax 110 (+11) cm
Hep 78 (+8) cm
H>30cm 166 (+2) nust
OSD 29 (+5) nHs

c.m. §0°

Kpachas nonsgna
CHEeXHBbI ToKpoB 10 okT—16 mast
Hiax 154(=11) cm A
Hep 78 (=10) cm
H>30cm132 (-2) nust
OSD 13 (+0) nHs
Dapbpyc
ICHEXHBII TOKPOB 23 ceH—17 nioHs
Hmax 211 (-8) cm
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Hep 34 (—4)cm
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40 (-3) cm

H>30cm 133 (-2) nHs

OSD

7 (+2) nust

Puc. 1. Jlokanuzauus 1 xapaKTepUCTUKU CHEXXHOTO MOKpoBa U ux uameHenue mexay 2011—-2020 u 2000—2010 rr. (B cko6-
Kax) Ha TOPHOJIBIXHBIX KypopTax Poccun Ha kapre penbeda Poccun: H,,, — MakcuMallbHast BbICOTa CHEXKHOTO MTOKPOBa
(cm); Hp, — cpenHsisl BBICOTA CHEXHOTO MOKpoBa (cMm); H > 30 cM — umesio nHeii ¢ BbicoToii cHera 6obire 30 cm; OSD — on-
TUMaJIbHBII JIBDKHBIHN IeHb C BRICOTOM cHera He MeHee 30 cM, 6e3 0caJKoB, C TeMIIepaTypoii Bo3ayxa ot —5 mo +5°C, rpu cKo-
poctu Betpa MeHble 10 M/C U HYXKHE 00J1a4HOCTU MEeHbILIe 5 6aJUIO0B.

Fig. 1. Localization and characteristics of snow cover and their change between 2011—2020 and 2001—2010 (in parentheses) in
ski resorts of Russia on a relief map of Russia: H,,, is the maximum height of snow cover (cm); H,, is an average snow depth
(cm); H > 30 cm is the number of days with snow depth more than 30 cm; OSD is an optimal ski day with snow depth no less than
30 cm, no precipitation, air temperature from —5 to +5°C, wind speed below 10 m/s and cloud cover below 5/10 points at lower

cloud layer.

IIpu oLieHKE TMAPOMETEOPOJOTMUYSCKUX TT0KAa3a-
TeJleli TOPHOJBLKHBIX KYpOPTOB MCIOJIb30BAINUCh
manHbple peaHanmm3a ERAS-Land, koropele Ha maH-
HBII1 MOMEHT SIBJISIIOTCSI OMHUMM U3 JIYYIINX U PO~
KO IIPUMEHSIOTCSI B COBPEMEHHEBIX CCIIETOBAaHUSIX, B
TOM YMCJIE IS TOPHBIX TEPPUTOPUM U, B YACTHOCTH,
JIIST OLIEHKU BBICOTHI CHEXXHOTO IokpoBa (Wegmann
et al., 2017; Orsolini et al., 2019; Bian et al., 2020;
Nouri, Homaee, 2021). OgHako mpu uccieaoBaHUSIX
B KOHKPETHOM paiioHe BCerma ecThb IpoodjieMa aaeK-
BaTHOCTH OAHHBIX peaHajn3a, KOTOPBI HE MOXKET
Y4eCcTb BCE OCOOCHHOCTH TEPpPUTOPUM, TaKuhe Kak
BBICOTHBIE XapaKTepPUCTUKN, OCOOCHHOCTHU peibeda,
OPMEHTALINIO CKJIOHOB, BETPOBOM PeXUM U T.II., ITO-
9TOMY 151 OLICHKH afleKBaTHOCTH JaHHbBIX peaHalIn3a
ObUIM WCIIOJb30BaHbl OOMOJHUTEIbHbBIE HaHHBIC
OIDKAMIIMX METEOCTAHIIMI, CAalThl TOPHOJIBLKHBIX

KypOpTOB.

OCHOBHOI 1IeJIbI0 JAaHHOUW pabOThl SIBISIETCS
OlleHKa KJIIMMAaTH4eCKNX (pakToOpoB (PyHKIIMOHHUPO-
BaHUSI TOPHOJIBIKHBIX KypopTOB Poccui B yCIoBUSIX
COBPEMEHHOI0 KJIMMaTa II0 JaHHBIM peaHajlu3a
ERAS5-Land v faHHBIM METEOCETH HAa OCHOBE UCCJIE-
JIOBAaHMS CHEXKHOTO MOKPOBa, KOMIVIEKCHBIX KJIMMa-
TUYECKUX TIoKa3aTesiell, TaKuX KakK “OITUMajbHbIe
nepkHBIe 1HU” (OSD) 1 mHM, moaXonsInre IJIs UC-
KYCCTBEHHOTO OCHEXKEHMSI.

JEI U CHET tom 63 Ne3 2023

PAVMIOHBI UCCJIEAOBAHUMN,
MATEPUAJIBI U METObI

Paiionst uccaedosanuii. B xauectBe peruoHOB KC-
clieJOBaHUS KJIMMaTUYECKUX YCIOBUN U COCTOSIHUS
CHEXHOTO MOKpOBa [Jid TOPHOJBIKHOTO TypuU3Ma
BbIOpaHBI HanboJiee U3BECTHBIE TOPHOJIBIKHBIC KY-
pPOPThI, PACIIOJIOXKEHHBIE B Pa3HbIX PErMOHAax CTpa-
Hel. D10 KaBkas, Ypan, Xuonasl, Cubnupp n Jlanb-
Huit Boctok (puc. 1). Kparkass xapakTepucTuka Ky-
pOPTOB TpUBEAEHA HUXKE, 2 OCHOBHbBIE ITapaMeTphl 1
ornucaHue UHOPaACTPYKTYPbl 3TUX KYpOPTOB MpUBE-
neHsl B Taba. 1 (https://www.ski.ru/ u caiiTbl TOpHO-
JIBDKHBIX KYpOPTOB).

BoabIIMHCTBO KypOPTOB, 3a UCKIIOYEHUEM YaCTHU
KaBKa3CKNX, HaxXOOITCS Ha CpegHMX BBICOTax
(500—1000 m Han yp. Mopst). Ha aTux KypopTax He-
OoJiblIas MPOTSKEHHOCTh TPAcC, a YHUCIO IOObEM-
HHMKOB B OCHOBHOM He IipeBbInaeT 10.

TopHOMBIKHEI KypopT KupoBcka pacrioioxeH
Ha I0KHOM M CEBEPHOM CKJIOHAX TOphl AliKyaiiBeH-
yopp ropHoro maccuBa KykucBymuopp. Briciias
Touka — 1143 M Haxg yp. Mopst. CKJIOHEI TOp KPYThHIE,
TOKPBITH JIECOTYHIPOBON PacTUTEIIBHOCTHIO; Bep-
IIUHBI TUIOCKUE, KaMeHUCThIe. [lepemnan BbICOT Ha
TOPHOJIBIKHOM KypOpTe cOocCTaBiisieT 665 M. Kimmmar
KypopTa YMEPEHHO TEMJBINA ¢ M30BLITOUYHBIM yBIIaXK-
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HEHHEM M OTHOCHUTCSI K YMEpEHHOMY KITMMaTHIeCKO-
My TIOSICY C BJIMSIHMEM aTJaHTUYECKUX U apKTuye-
cKux Bo3ay1iHbIX Macc (HamoHanbHsblil..., 2007).

Tpacchl TOpHONMBLKHOTO KypopTa AOG3aKOBO HaX0-
nsTest B jecHoM MmaccuBe FOxxHoro Ypana. Makcu-
MaJibHasl BEIcOoTa KypopTa 819 M onpenensieTcst Kpaii-
Hell ceBepHOI BepimmHOIT xpedbTa KpeikThiTay FOX-
Horo Ypana, nepemnan BbeicoT no 320 m. Kiaumar
KypopTa KOHTHUHEHTaJbHBII, YMEPEHHO-TEIUILIIA C
ATJIAHTUYECKUM BIUSIHUEM U JOCTATOYHBIM YBJIAXK-
HeHueM (HaumoHanbHbIH. .., 2007).

3ona karanus CoboJiMHask pacojioKeHa Ha 0XK-
HOM Oepery o3epa baiikan, Ha ceBepHOM CKJIOHE
xpebTa Xamap-/labaH, reperan BbICOT 3€Ch COCTaB-
qsieT 475 m. Teppuropus 3Toit 30HBI KaTaHUS Hpe/l-
cTaBJIeHa TOPHO-Ta&XXHBIMU TJaHamadTamu. Kimmar
KypopTa YMEPEHHBbINA, PE3KOKOHTUHEHTAJIbHBIN, HO
oteruisonlee BausiHue baiikana co3maér ocodeHHbIe
YCJIOBUSI C OoJiee TEMJION 3UMOIl, JOCTaTOYHBIM KO-
JIMYECTBOM CHETa U JOJITMM CHEXXHBIM CE30HOM.

TopHOABLKHBII KypopT “lopHBI BO3myx” Haxo-
nuTcs Ha ckiaoHax CycyHacKoro xpeoTa Ha OKpanHe
roponaa FOxHo-CaxanuHck. MakcuMasbHasl BEICOTa
601 M Hanm yp. mMopg. Ha ckinonax CycyHaiickoro
XpebTa pacrpocTpaHeHa TaéXHash pacTUTEIbHOCTD.
KnuMar yMepeHHBbIi, MyCCOHHOTO TUIIA, YMEPEHHO-
TEIUIBIA 1 BiaxHbii (HanmoHanpHbIiA. .., 2007).

BonbIIMHCTBO KaBKa3CKUX KypOPTOB MOXHO OT-
HECTH K BBICOKOTOPHBIM, PACIIOJIOXKEHHBIM BbIIIIE
1500 M Hazg yp. mopst (cm. puc. 1). KypopTel HaxonsT-
cs Ha 3amajHoOM U lieHTpaibHOM KaBka3se, u Ha ce-
BepHOM MakpockJioHe IlmaBHoro KaBkasckoro xpeb-
ta (kpome Kpacnoii ITonsgnsr). Kypopter KpacHoit
IMonsHbI pacmoyiokeHbI Ha BeicoTax oT 650 o 2509 m
Hax yp. Mops B 15 km ot IlmaBHoro KaBkasckoro
xpeoTta. KypopT oKpyXEH BBICOKMMU TOPHBIMU Xpe0-
TaMU ¥ 3aHUMAaET OOIIMPHYIO Teppacy, OKPYKEHHYIO
Jiecamu. TopHOJbDKHasE 30HA ApXbI3 HaXOIUTCS B
npearopbsix ImaBHoro Kaskasckoro xpe6ra. Ckio-
HBI OKPY:KaIOIINX XpeOTOB B OOJBIIMHCTBE CIIydyacB
OYEHb KPYThl, U3pE3aHbI TONEPEUHBIMU CKATUCTHIMU
VILEeJIbsIMU, OaKaMU 1 BogomnagamMu. Paiton lombas
OTJIMYAETCSd TUIIMYHBIM aJIbIIUUCKUM pebedoM C
0OJIbIIMM AMana3oHOM BbICOT. OCHOBHBIC TUIIbI
JlaHA11a(pTOB — TOPHOJIECHbBIE, TOPHO-JIYTOBbIE U HU-
BabHBIE. KypopThl IIpuanp0Opychss pacIionozKeHBI
Ha orporax ImaBHoro KaBka3ckoro xpedra u CKJIO-
Hax Dabbpyca. Penbed OTHOCUTCS K albIIUNCKOMY
TUITY, OTJIMYAIOLIEMYCSl U3PE3aHHOCThIO, OOJbIIMMU
reperagaMu BBICOT U MOIIIHBIM COBPEMEHHBIM OJie-
JIeHeHWeM. YCIJIoBUSI TopHoro kivmara KaBkasza xa-
pPaKTEPU3YIOTCS TOHUXKEHUEM TEMITEPATYPhI C BBICO-
TOM U YMEHBIIEHUEM KOJIMYECTBA OCAJIKOB IIpU yaa-
JeHuu oT YépHoro Mops. st 3THUX KypOpTOB
XapakTepHa HamOOoJIbIIAs IMPOTSKEHHOCTh TpacCc M
00JIbIIIOE KOJIMYECTBO MOIbEMHUKOB (CM. TabJI. 1).

Mamepuaant. UccnenoBaHue IMHAMUKU CHEXKHO-
ro MOKpoBa, “ONTUMAaJIbHBIX JbIKHBIX qHel” (OSD)

JEI U CHET tom 63 Ne3 2023

U YCJIOBUIA JIJISI KICKYCCTBEHHOTO OCHEXEHUS Ha rop-
HOJIBDKHBIX KypOpPTax MPOU3BOAMIOCH HA OCHOBAaHUU
JMaHHBIX peaHanu3a. bbUIM MCMONb30BaHbI JaHHbIE
HauboJiee COBPEMEHHOTO peaHaIn3a C BBICOKMM pa3-
pemienueM ERAS5-Land (Copernicus...), a Takxe
JIAHHbIE METEOpOJIOTUYECKOl ceTn u3 apxusa BHU -
NUIMHU-MUO (http://www.meteo.ru) u apxuBa
NOAA (ftp://ftp.ncdc.noaa.gov/pub/data/gsod). Pe-
aHanm3 ERA5-Land — nsiToe mmokosieHHE peaHaliu3a
1O0AJIbHBIX aTMOCMEPHBIX HAOIIOAEHUN U TIPeno-
CTaBJISIET HEMPEPBIBHbIE PSAbl JAHHBIX C BBICOKAM
MPOCTpaHCTBeHHBbIM pasperneHueM 0.1° X 0.1°. laH-
Hble peaHaM3a NpU OlLIEHKE CHEXKHOTO MOKPOBa UC-
MOJIb3YIOTCSI BO MHOTUX pabOTax U, B YaCTHOCTHU, LIS
ropHbeix pernoHoB (Orsolini et al., 2019; Bian et al.,
2020; Nouri, Homaee, 2021). DT maHHBIE IIPUBO-
JISITCSI HAa BBICOTE MECTHOCTM C IIaroM MNpuOIU3u-
TeJIbHO 9 X 9 KM, TTO3TOMY HE BCe MUKPOKJIMMAaTHUE-
CKue 0COOEHHOCTU MOTYT ObITh YYTEHBI MPU TaKOM
pa3pemeHun gaHHbIX. Ho, K coxaeHuio, 0ojee Ha-
NEXHBIX TaHHBIX peaHaIn3a ¢ BBICOKMM pa3pelIeHU-
€M HeT.

s KOMIUJIEKCHOU OIIEHKW TOPHOJBDKHBIX Ky-
POPTOB UCIIOJI30BAIUCH CIEAYIONINE XapaKTEPUCTH -
ku n3 apxuBa ERAS-Land: TemnepaTtypa Bo3ayxa Ha
BBICOTE 2 M, U-COCTaBJISIIONIAs TOPU30HTAIBHOM CKO-
pocTH BeTpa Ha BeicoTe 10 M, TeMIiepaTypa TOYKH pO-
CHI Ha 2 M, NIyOMHA CHera B M, OaJlT HIKHeit o6rad-
HOCTH.

Memodst. IIpoBeneHoO cpaBHeHME JaHHBIX peaHa-
mm3a ERAS-Land 1 cTaHIIMOHHBIX JAHHBIX IS CPEll-
HEMEeCsIYHOI TeMIlepaTyphbl BO3AyXa Ha BBICOTE 2 M
M BBICOTHI CHexXHoro mokposa 3a 2000—2021 rr. B
palioHax pacCMaTpUBAaeMbIX TOPHOJBIKHBIX KypoOp-
ToB. CpaBHEHUE MTapaMeTPOB MPOBOAUIOCH IS y3/1a
peananm3a (0.1° X 0.1°), oiukaiiinero K MeTeocTaH-
muu (Tadi. 2, puc. 2). Bepudukaiys 1aHHBIX 3HAYM-
TeJILHO 3aTpydHEHa B TopHOii MecTHocTu. Heobxo-
JIMMO YYUTHIBATh, YTO METEOCTAHIIMSI U Y3€JI peaHa-
JIn3a MHOINA HAaXOMSITCS Ha pa3HOM BBICOTE, 4YTO
MOXET YBEJIMYMBATh OIIMOKY IIPU CPAaBHEHUH, a TaK-
K€ TO, UTO B cllydyae peaHajin3a IMIPUBOIUTCS eAUHOE
3HAYCHME IJISI BCErO y3jla CETKHU, YTO HE IT03BOJISICT
YYUTBIBATh OCOOEHHOCTH MUKpoOpeabeda.

PaccuuThiBaiach  KOppeiasiusi  CTAaHLIMOHHBIX
JaHHBIX C JAaHHBIMU peaHanmu3a 3a mepuon 2000—
2021 rr. mis cpegHEMECSYHBIX M CPEIHETOHOBBIX
3HauyeHMi. OlLieHMBaJach MOrPELIHOCTh peaHaIn3a B
MIpOLEHTaX, BeIpaxkeHHAasI OTHOIIIEHNEM OILIMOKI 13-
MEpPEHUS K IEeHUCTBUTEIBHOMY 3HAYEHUIO U3Mepsie-
MOl BeJIMYMHBI. Pacyét olmnoKu B MpoLIEeHTax Mpo-
U3BOIMWJICS IO (popmyIie:

8= (X, — X,)/X.x100%,

riae X, — 3HaueHue peaHaniu3a ERAS-Land; X, — 3Ha-
YeHUE M0 CTAHIIMOHHBIM TaHHBIM.

PaccMoTrpeHna ommbka TUHEeHBIX TPEHIOB ITapa-
MeTpoB. g 3TOro momMecsIyHO OBUIM pacCUUTAHBI
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Ta6auma 2. KOOpJII/IHaTI)I METEOCTaHLIMI 1 TOYeK p€aHain3a, UCITIOJb3YEMbIX IJIA BCpI/I(bI/IKa]_[I/II/I JaHHBbIX

Craus HlIupora HIupora Jlonrora. Jonrora, Bricora, Bricora.
M/C ERAS-Land M/cC ERAS5-Land M/C. M ERAS-Land, m
MoHueropck 67.93 67.9 32.9 32.9 128 293
Kpachas nonsina 43.68 43.7 40.20 40.2 566 1073
Yerer 43.23 43.2 42.51 42.5 3040 4018
Tepckon 43.25 43.3 42.50 42.5 2144 3298
BepxHeypaibck 53.88 53.9 59.2 59.2 403 415
Xamap-/laban 51.5 51.5 103.6 103.6 1442 1302
Baiikanbck 51.51 51.5 104.15 104.2 460 578
FOxHo-CaxanmHcK 46.95 46.9 142.72 142.7 24 380

Taommna 3. TonoBble 3HaUEHUS KOPPEJISILIMU, OLIMOKY 3HAaYeHU I U TpeHI0B TeMnepatypsl (7) 1 MAKCUMaIbHOM BBICOTHI

cHera (H,,,) B % peananmsa ERAS-Land oTHocuTenbHO naHHBIX HabmoaeHuit 3a 2000—2021 rr.

MoHYeropck Il(‘llzjf::: Yerer Tepckoi 5;2;1( ::1; Xamap-/laGan| Baiikaabck Ci(;aﬁz?i_cx
Koppensiuust, T/ H .
0.96/0.77 \ 0.96/0.61 \ 0.98/0.64 | 0.84/0.7 \ 0.98/0.94 \ 0.93/0.93 \ 0.95/— \ 0.80,/0.68
Owubxka 3HaueHuid, T/ H
—8/21 ] —20/33 \ —-17/11 | —13/35 11/-32 \ 8/18 ] -19/— \ 13/—10
Omubka TpeHaa, T/H, .,
—5/—8 \ -5/15 \ —1/13 | —13/-7 14/—8 \ —14/—6 \ -9/ \ -1/—-10

TPEHIbl TeMmepaTypbl M MaKCUMaJIbHOW BBICOTHI
CHeXXHoTo TTokpoBa 3a nepuon 2000—2021 rr. mo naH-
HbIM HabmoneHuit u peaHanusa ERAS5-Land B pac-
cMaTpuBaeMbIX Touykax. [TocTpoeHBl 3aBUCUMOCTH
BBICOTHI CHEKHOTO ITOKPOBA IO CTAHIIMOHHBIM JTaH-
HBIM M TaHHBIM peaHamm3a ERAS5-Land u perpeccn-
OHHEBIE TIpSIMBIC B paifoHaX TOPHOJIBIKHBIX KYPOPTOB
Poccuu 3a mepuon 2000—2021 rr. (cM. puc. 2).

I[lo maHHBIM peaHanM3a IIPOBeAecHA OLIEHKA CO-
CTOSTHUSI CHEXKHOTO TTOKPOBa (BBICOTHI, UMCJIa THE ¢
BhICOTOIT cHera Gojiee 30 cM, maT yCTaHOBJICHUS U
pa3pylieHUsI) B paiioHaX TOPHOJBLIKHBIX KYpOPTOB.
PaccmarpuBanach cpemHsisi U CpeoHsIsd U3 MaKCHU-
MaJIbHOM BBICOTbI CHEXXHOTO IMTOKPOBA 32 3BMUMHUI Me-
puon. TakxKe IS KaXXOOro KypopTa OLIEHMBAJIOCh
KOJIMYECTBO “ONTUMAJILHBIX JBIKHBIX THel” (OSD)
Y JTHEH, TTOAXOMSAIINX IJIsI NICKYCCTBEHHOTO OCHEXKE-
HUA. OTITUMAJIBHBIM JIBEKHBIM THEM CYUTAJICS I€Hb C
BBICOTOIT cHera He MeHee 30 cM, 11 KOTOPOIO CO-
OJIIomaINCh CIIENYIOIINEe YCIOBUS: IeHb 0€3 0CaaKoB
¢ TeMIiepaTypoii Bo3ayxa oT —5 no +5°C, npu 3Tom
CKOPOCTh BeTpa Jo/KHa ObITh MeHbIne 10 M/c, a
HMKHSIS1 00JITaYHOCTh MeHbIIe 5 6a/uioB. JIHEM, mom-
XOMISIIIUM JJISI UCKYCCTBEHHOTO OCHEXXEeHMSI, CUUTA -
csl IeHb C TeMIlepaTypoii TOYKu pockl Huke —5°C.
DTHU MapaMeTphl OLICHUBAIUCH I meprogoB 2000—
2021, 2000—2010 u 2011—2021 rr. Takxe paccMmaTpu-
Baymich nx TpeHAHs! 3a 2000—2021 rr. 3HaYNMOCTD JIN -

HENWHBIX TPEHIOB OLIEHMBAIACH IO YPaBHEHUIO pe-
IPECCUM C OLIEHKOM CTATUCTUYECKOM 3HAYMMOCTU
95% no xpurepuio CThlofeHTA.

PE3YJIbTATbBI 1 OBCYXKIAEHHWA

Cpasnenue dannwix peanaausza ERA5-Land u cman-
UUOHHBbIX OaHHbIX 6 e2opHbix pationax. IlpoBeneHa
olieHKa KoppeJsiuu 3HayeHuit peaHanuza ERAS-
Land 1 naHHBIX MeTeoCeTH B paifoOHaX TOPHOIBIXKHBIX
KypopToB Poccuu. 1151 Bcex paccMaTpuBaeMbIX 30H
katanusa maHHble ERAS-Land ning temmepartypsl u
BBICOTBI CHEXXHOTO MOKPOBA XOPOIIIO CUHXPOHU3U-
pOBaHBI C JTaHHBIMU HaOJoneHu. Bricokast koppe-
JISIMS oTMevaeTcsl ISl TeMrepaTrypbl Bo3ayxa. Bo
BCeX permoHax oHa okoJjio 0.9 BHe 3aBUCUMOCTH OT
Mecsia. st BBICOThI CHEXXHOTO MOKPOBA KOppeJsi-
g 3HaunMa u coctasisieT 0.6—0.9 (tabm. 3). Ilo-
CTPOEHHBIE 3aBUCUMOCTHU BBICOTHI CHEXKHOTO MOKPO-
Ba I10 CTAHLIMOHHBIM JAHHBIM U JaHHBIM peaHaau3a
TakXe TOKa3bIBalOT XOPOIlee CXOICTBO 3HAUYECHMIA
JIBYX MacCCHBOB U MO3BOJISIIOT OLIEHUTh CUCTeMaTuye-
CKYIO OIIMOKY (CM. puc. 2).

OneHKa OIIMOKM roJOBBIX 3HAYEHUN peaHalin3a
ERAS5-Land mokaspiBaeT, 4To peaHaJIM3 JOCTATOYHO
XOpOIIO BOCITPOU3BOIUT TEMIIEPATYpy BO3Ayxa B
TOPHBIX paitoHax. OuMbKa 3HAYEHU 11 TeMIlepa-
TYpBl BO34yxa IO Moyl He mnpesbiaer 20%.

JIEO Y CHET Ne 3
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Puc. 2. 3aBUCMMOCTb CpeIHE BHICOThI CHEKHOTO ITOKPOBA 10 CTAHLIMOHHBIM JaHHBIM (110 ropu3oHTanu) 1 ERAS-Land (o
BEpPTUKAJIN) B palioHaX TOPHOJBIKHBIX KypopToB Poccum 3a mepron 2000—2021 rr.: (@) Monueropck (Xubunsr); (6) Yerer
(KaBka3s); (6) BepxHeypanbck (A63akoBo, FOxHbIi Ypan); (e) Xamap-dadan (Codonunas, KOxHbiit baiikan); (0) ['opHblii

Bo3ayx (FOxHo-CaxalnHcK).

Fig. 2. Mean snow cover height according to station data (horizontally) and ERAS-Land (vertically) in the areas of Russian ski
resorts for the period of 2000—2021: (@) Monchegorsk (the Khibiny); (6) Cheget (the Caucasus); (¢) Verkhneuralsk (Abzakovo,
the Southern Urals); (¢) Khamar-Daban (Sobolinaya, the Southern Baikal); (d) Mountain air (Yuzhno-Sakhalinsk).

OmunbKka 3HaYeHUIA MaKCHUMAaJIbHOII BBICOTHI CHEX-
HOTO MOKpPOBA B pailOHE METEOCTAHLIUIA U3MEHSIETCS
ot 10 mo 35% Kak B ITOJOXUTEIbHYIO, TaK U B OTPU-
aTeIbHYIO CTOPOHY. B paboTe aHaMM3MpyoTcs TeH-
JIEeHIIMU U U3MEHEHUSI BCeX pacCMaTpUBaeMbIX Mapa-
METPOB, YTO II03BOJISICT MUHMMM3UPOBATh OIINOKY
WCXOIHBIX JAHHBIX U IIOJIYYUTh TOCTOBEPHBIE pe-
3yJIbTaThl C MUHUMAJIbHOM Ioyieit ommnoku. Ommnoka
TPEHOOB TeMIIepaTypbl BO3IyXa M MaKCHUMaJIbHOMI
BBICOTHI CHEXKHOTO MTOKPOBa HEBEJIMKA U T10 MOIYIIO
He TpeBbiaeT 19%.

Takum o6pa3om, UCIIOJIL30BaAaHUE 3HAUCHUIT TEM-
nepaTypbl Bo3ayxa 10 JaHHBIM peaHajin3a B MOJIHOM
Mepe noryctuMo. Mcroib3oBaHMe BHICOTHI CHEXKHO-
ro nokpoBa ERAS5-Land TtpebyeT HEKOTOpOii OCTO-
POXXHOCTH M3-3a IOBOJIbHO BBICOKOI OIIMOKM, CBSI-
3aHHOI C 1IarOM peaHajin3a, KOTOPhIii He TT03BOJISIET

JIEN U CHET Ne 3
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MOJHOCTBIO YYECTh OCOOEHHOCTH pejibeha B TOPHOI
MecTHOCTU. OlieHKa TPEeHJI0B TeMIepaTypbl BO3ayXa
M BBICOTHI CHEXHOIO HOKpoBa peaHanu3a ERAS-
Land mnoka3biBaeT ymoOBIETBOPUTEIBHOE COOTBET-
CTBME C OJMKaIIMMU METEeOCTaHUMUSIMU (CM.
puc. 2), 1 UX OlleHKa I10 peaHaJIn3y BO3MOXHa C He-
KOTOpOM HoJieil HEOTpeAeIEHHOCTH, B 3aBUCUMOCTH
OT palioHa UCCIeTOBaAHUS.

Credxncnulii NOKpO6 6 pailonax 20pHOAbINCHBIX KYypPop-
mog. BbicoTa CHEXXHOTO MOKPOBa U MPOIOJIKUTENb-
HOCTB €T0 3aJIeTaHusI — TJIaBHBIN pakTop (PyHKIINO-
HUPOBAHUSI TOPHOJBIKHBIX KypopToB. Ha Bcex rop-
HOJIBDKHBIX KypOpTaX CpPEmHSIST BBICOTA CHEXHOTO
TMOKPOBA YBEJIMUIUBAETCS OT O00Jiee HU3KUX YIACTKOB
CKJIOHOB K 0OoJiee BBICOKUM (puc. 3). IJIst KypopTOB,
PACIIOJIOXKEHHBIX Ha HEOOJIBIIMX BhIcoTax (mo 1200 M),
CpemHsIsI BBICOTA CHera Mo JaHHBIM peaHaM3a He
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Puc. 3. Cpennss 3a mepuon 2000—2021 TT. BEICOTa CHEXHOTO TOKPOBa Ha TOPHOJIBIXKHBIX KypopTax Poccun: (a) Kuposck
(Xubunsnr); (6) A63akoBo (FOxnbrii Ypan); (¢) CobonmHas (Mpkyrckas obnacts); () TopHbrit Bo3ayx (FOxHo-CaxanuHcK);
(0) KpacHas nionssHa, Apxsi3, Jlomb6aii, [Tpusansbpycee (KaBka3s). M3onnmHusIMU ITOKa3aHa BHICOTa MECTHOCTU Hall yp. MOPSI.
1 — noKkanu3anusi TOPHOJIIBDKHOTO KypopTa; 2 — METEOCTAHIIMS.

Fig. 3. Average height of snow cover for the period of 2000—2021 at mountain ski resorts of Russia: (a) Kirovsk (the Khibiny);
(6) Abzakovo (the Southern Ural); () Sobolinaya (Irkutsk Region); (¢) Mountain air (Yuzhno-Sakhalinsk); (d) Krasnaya Poly-
ana, Arkhyz, Dombai, Elbrus region (the Caucasus). Contours show terrain elevation above sea level. I — localization of ski re-
sorts; 2 — meteorological station.

JEA U CHET  Tom 63 Ne3 2023
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npesbimaeT 90 cM. MuHMMabHBIE 3HAYeHUS (OKOJIO
37 cm) ormeuarorcs Ha HOxHoMm Ypane (AG3akoBo),
YTO HEMHOIO MPEBHIIIAeT MUHUMAILHYIO TIIyOUHY
CHera, HeoOXoIUMYIO it (PYHKIIMOHUPOBAHUS TOP-
HOJIBDKHOTO KypopTa. MakcuMallbHble 3HA4YeHUS
(oxojio 80 cm) xapakrepHbl 111 KupoBcka (tadi. 4,
cM. puc. 3). CpenHsis MakcMaabHasi BHICOTA CHEX-
Horo nmokpoBa Ha Caxanune (Kypopt “I'opHEBIiT BO3-
nyx”) m B KupoBcke — okoso 100 cM. DTH OlLIeHKM
MOTYT OBITh HECKOJILKO 3aHUXCHBI, BCJICACTBUE CU-
CTeMaTUYECKOM OIIMOKM peaHanmu3a (cM. Tadm. 3 u
puc. 2).

BoabmmHCTBO TOPHONBIKHBIX KypopToB CeBep-
Horo KaBkaza pacIiojiok€HO B BBICOKOTOpbE, IJe
CpenHsIsI BEICOTa CHEXKHOTO MOKpoBa Ipesbiniact 100
CM, YBEJIMYMBASCh C BBICOTOM B 30HaX KaTaHUs (CM.
puc. 3). Ilo peanHanu3y MakcuUMaJIbHble 3HAYCHUS
130—150 cMm otMmeuarotcs B [1pusnsopychbe u Jlombae.
Cpezumﬂ MaKCHUMaJIbHas BbICOTAa CHEXKHOI'O ITIOKpOBa
Ha 3TUX KypopTax MoxeT npesbiiaTth 200 cM, 3a uc-
kinroueHueM KpacHoit TToJisiHBI, TOe oHa gocTurasa
180 cMm (cm. Ta6. 4). IIpu 3TOM HagO YUUTHIBATh, UTO
JaHHBIC p€aHa/In3a MOI'YyT 3aHM>XKAaTb BBICOTY CHEX-
HOTO MOKPOBa, B YaCTHOCTH 13-3a 111ara OCpeaIHEeHUsI
U HEeIOy4Y€Ta MUKPOKIUMATUIECKIX OCOOCHHOCTE.

ITpakTuyecku Ha Bcex paccMaTpUBaeMbIX TOPHO-
JIBDKHBIX KypopTax HaO/1oJaeTcsi yMEHbIIIEHUEe KakK
MaKCUMaJIbHOI, TaK U CpedHell BbICOTHI CHEXHOTO
MOKpOBa. 3HAUMMbIe OTpULIATEbHBIC TPEHIbI OTMeE-
YarTCsl Ha BCeX KypopTax (IIpU HEKOTOPOM 3aHIKe-
HUM OLIGHOK peaHanun3a), 3a ucKiaoueHueM Kupos-
cKa, rme HaOI0JalTCsl 3HaYUMBbIe TTOJIOXKUTETbHbIE
TpeHabl cpeaHeil (8 cMm/10 JieT) U cpemHeit Makcu-
MasibHO# (11 cMm/10 J1eT) BBICOTBI CHEXKHOTO TTOKPOBa,
CBSI3aHHbIE C YBEJIMYEHUEM TOA0BBIX U 3MMHUX OCaJl-
KOB B 3ToM paitoHe (Hoxuan..., 2022). Hauboibime
3HaYMMble OTpMLATENbHbIE TPEHAbl BBICOTHI CHEX-
HOTO MTOKpoBa Habmoaatorcst Ha KaBkase, 0co0eHHO
B paiioHe KpacHoii nosnsHbl. C yBeJIMYeHUEeM BbICO-
Thl TOPHOJIBIKHOTO KypOopTa OTpULIATEbHbIE TPEHIbI
BBICOTBI CHEXKHOTO TOKPOBa MO MOJYJIIO YMEHbIlIa-
oTcs (cM. Tab. 4).

Cuunraercs, 4TO KIMMaTUYecKash IIPUTOTHOCTH
TOPHOJIBLKHBIX KyPOPTOB BO3MOXKHA TOJILKO IIPY Ha-
Jmmun MUHUMYM 100 mHeEl 3a Ce30H ¢ TONIIMHOM
cHexxHoro TmokpoBa He MeHee 30 cm (Witmer, 1986).
I[TosTomy ObLIa IpoBedeHa OLEHKA TOPHOJBLKHBIX
KypPOPTOB C TOYKM 3pEHMS BBIITOJHEHMSI 3TOTO IIpa-
BrJIa. MOXXHO TOBOPHUTH O TOM, YTO JIJIST BCEX KypOp-
TOB, PacHOJIOKEHHBIX B pa3HBIX permoHax Poccum,
npaBwwio 100 gaeit BeTonHseTca. Ho pakTmueckoe
KOJIMYECTBO OHEN ¢ BBICOTOM cHera 0oJsiee 30 cM Mo-
KET OBITh BBIIIE M3-3a 3aHMKEHUST BBICOTHI CHEXXHO -
ro IOKpoBa peaHanmm3oM. Yucio mHeil ¢ TOMIIMHOMN
cHexXHoTo TTokpoBa 30 cM 1 0oJiee 3HAYUTEITBHO Mpe-
peimaeT 100 gHel, 3a MCKIIIOYeHNEeM KypopTa Ab3a-
KOBO, TZI¢ 3Ta BeJIMUMHA cocTaBisieT okojo 100 mHei

Y yMeHbIIaeTcsl. 3HAUUMBI OTPULIATEBHBIN TPEHT
cocrasisier 7 nHeti/10 neT.

OcTanbHbBIe TOPHOJIBDKHBIE KYPOPThI MOXHO pa3-
JIeJINTH Ha IBe KaTeropun. Ha BEICOKOTOPHBIX KypOp-
tax CeBepHoro KaBkaza 4yucio gHE C TOMIIMHON
cHexxHoro rmokposa 30 cMm cocrapisier 160—175 qHeid,
T.e. 6osee 5 MecsaueB. Handosbiive 3HaueHUsa — 00-
Jee 175 mHei (T.e. MOYTH 6 MecsILIeB) — HAOIOAAIOTCS
B [Ipranbbpyche, U YUCIO TaKUX JTHEH MpOaoJIKaeT
YBEIUYMBATHCS, 3HAYMMBII TPEH COCTABIISIET OKOJIO
3 mueii/10 ner. Ha mpyrux KaBKa3CcKux KypopTax
TPEHAbl OTPULIATENIbLHBIE, U UX aOCOIIOTHLIC 3Ha4Ye-
HUSI YBEJIMYMBAIOTCSI C YMEHBIIEHUEM BBICOTHI KY-
popra. CpaBHUMBbIE 3HAYCHUSI TIPOAOTIKUTEIBHOCTU
Ce30Ha C BBICOTOM CHEXHOIO IOKpOBa HE MeEHee
30 cMm — 160 mHeit u 6ostee — oTMevaroTcss B Kupos-
cke. Tam 4mcio Takux AHE HEMHOTO YBEIUYMBAET-
cs. B aTuUX cpaBHUTENBLHO HU3KO PaCIIOJIOXEHHBIX
30HaX KaTaHUSI 3HAYUTEIbHASI IIPOOOIKUTEIBHOCTh
JIBDKHOTO C€30Ha JOCTUTAETCs 3a CYET uX reorpadu-
YECKOI'0 IOJIOXKEHMsI, 00eCneUnBaOLIEro IJINTEb-
HBI XOJIOMHBIIA Ce30H 1 OOJIbIIIOE KOJIUYECTBO 3UM-
Hux ocankoB. Ha kypoptax “I'opHbiit Bo3myx” (Caxa-
nuH), CobonmnHas (Mpkyrckas obnacts) u KpacHas
IMonsina Habmomaercs nopsaka 130 gHEl ¢ TOJIIM-
HOM cHexXHoro rmokpoBa 30 cMm (cMm. Tab. 4).

CpeaHeMHOroJIeTHUE JaThl YCTAHOBJIEHUS U pa3-
PYILIEHUSI CHEXKHOTO MOKPOBA TaKXKe SIBJISIIOTCST BaXK-
HOIl XapaKTepUCTUMKON TOPHOJBIKHBIX KYpPOPTOB.
OceHnbio popMHpoOBaHNE CHEXXHOTO ITOKPOBa HAYU-
HaeTCcsl Ha caMbIX BBICOKOTOPHBIX KypopTax KaBkaza
(ITpuanab0Opyche), IOe CHer BHINAmaeT B CEHTSIOpE.
B xoH1Ie ceHTSI0psT CHer MosSBIsIeTCs Ha TOPHOIBIXK-
HbIX KypopTax MpkyTckoit, MypMaHCKOil oGacTeit
(Cob6onunas, Kuposck). Bo Bropoii nekane oKTsopst
CHEer BBITIAZaeT Ha IOXHOM Ypaie (A0G3akoBO), B
Jlombae u Apxnize. M3-3a GoJjiee HU3KOTO pacIiojio-
KeHuss Ha KypopTtax KpacHoil [TossiHbl CHeXHbIi
MOKPOB HaUMHaeT (pOpMUPOBATHLCS B TPEThEM IeKaje
OKTsI0ps1, a Ha KypopTte “T'opHbiit Bo3ayx” (CaxanuH) —
B TMepBoii nekane HosiOpsi. Ho mpakTuyecku Ha Bcex
KypopTax B Hagajie XXI Beka oTMedaeTcsl CABUT JAThI
YCTAHOBJIEHUSI CHEXXHOTO MOKpoBa Ha OoJjiee mo3ad-
HUe CpOoKHU (TpeHabl 3HauYMMbl). MckitoueHue co-
CTaBJISIOT 30Ha KataHus B pKyTcKoii obGiaactu, HO
3lech TPEHIbl HEe 3HAYMMBbl. MaKCcHUMaJbHbIE TOJIO-
JKUTEJIbHbIE TPeHIbl HaOmoaaTes B [1puanbsbpychbe
u Kuposcke — 14—20 mueii/10 get (cM. Tadmd. 4).

HaubGonee paHHee paspylleHHME CHEXHOTO II0-
KpOBa MPOUCXOAUT B AD3aKOBO — B KOHIIE aIipers.
Ha GonbiHCcTBEe paccMaTpuBaeMbIX KYpOpTOB pas-
pyllIEeHME CHEXHOTO MOKPOBA IMPOUCXOIUT B TEUEHUE
Masi, a Ha BBICOKOTOPHBIX KypopTax KaBkaza — B ce-
penuHe wuioHs (cM. Ta6a. 4). JaTbl pa3pylieHUs
CHEXHOTO TOKpOBa CABUTalOTCS Ha Oojiee paHHUE
CPOKM, TPEHIbl 3HAYUMBI U OTpuLiIaTeAbHbI. M cKiTto-
yeHue cocTapsitioT KupoBck, e pa3pyllieHre CHeX-
HOTO TOKpPOBa CABUTaeTcd Ha 6oJiee MO3aHNE CPOKU
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u TpeHn coctasisier 21 menn/10 e, a Takke Cobo-
JIMHAas, IIe HeOOoIbIIME MOJOXUTEIbHbIE TPEHABI He
3HAYMMEL. TakuM 00pa30M, MOXKHO TOBOPUTH, YTO HA
GOJIBIIMHCTBE TOPHOJIBIKHBIX KypOPTOB, 32 UCKITIO-
yeHrneM KupoBcka, 4nciio gHeil co CHEXHBIM ITOKPO-
BOM COKpalllaeTcsl.

Bozmoocnocms  uckyccmeennozo - ocHedcenus.
YMeHblIeHUEe BbICOTbI CHEXXHOTO MOKPOBa U CIABUT
JIaThl €10 YCTAHOBJIEHUS Ha 00Jiee TTO3HUE CPOKU Ha
HEBBICOKO PaCMOJOXEHHBIX TOPHOJBIKHBIX KYpOp-
TaX TPUBOIUT K HEOOXOOUMOCTU HCITOJIb30BaHUS
CHEXHBIX MYIIEK IS YBEJIMYEHUS] MPOAOJIKUTEb-
HOCTHU TOPHOJIBIXKHOTO CE30HA U TOBBIIICHUS peHTAa-
6enmpHOCTH KypopToB. Kak mmoka3aHo B (Abegg et al.,
2021) ncrronb30BaHMEe NCKYCCTBEHHOTO CHEra ImoMo-
raeT CIpPaBUThCSI C TaKUM “HEKOHTPOJIUPYEMbIM”
¢dakTOpOM, KaK ecTeCTBEHHbII cHeroraa. B HacTosi-
el paboTe B KA4eCTBE YCIOBUM, HEOOXOINMMBIX IJIsT
HMCKYCCTBEHHOTO OCHEXEHUSI, Mbl UCITOJIb3YeM TEeM-
rnepaTrypy Touku pochkl <—5°C. Ha OoJIbIIMHCTBE Ky-
popTtoB, kpoMme KaBka3za, uuciio nHeit ¢ Temnepary-
poit Touku pochkl Hmxke —5°C cocrasiser 140—150
JIHEeM, 4TO cO3MaET GaroNpUsITHbIE YCIOBUS JISI UC-
MOJIb30BAHUS CHEXHBIX IyllIeK IpPU HeIoCTaTKe
ectecTBeHHOro cHera. Ho Ha GOJIBIIMHCTBE 3TUX KY-
popTtoB, KpoMe KupoBcka, oTMedaloTcsi 3HauuMble
OoTpuLaTeJIbHbIE TPEeHOBl TaKWUX OHei (cMm. Tadi. 4).
BcnenctBre caMoro 10xKHOTO paciiojioKeH!sT Ha KaB-
Ka3CKUX TOPHOJBIXKHBIX KypopTax 4uciio JHei, 01a-
TONIPUSITHBIX JJII  MCKYCCTBEHHOTO OCHEXEHUS
MEHbIIle, a MPU COBPEMECHHOM ITOTCIJICHUU YUCIIO
TaKuX JHEH Be3[e YMEHbIIAeTCsl, TPEHbl 3HAYMMBbI 1
OTpULIATENIbHBI. DTO YXYIIIaeT YCIOBUSI KaTaHUs,
OCOOEHHO JIsI JOBOJBbHO HU3KO PAaCIIOJIOXKEHHOTIO
kypopTa KpacHas [lonsiHa, rme Takxke oTMeuyaroTcst
OTpHULIATEJIbHbIE TPEHIbI BHICOTHI CHEXXHOTO MOKPOBA
1 yucia AHel ¢ BoicoToit cHera 6osee 30 cM. Ho Ha
9TUX KypOpTaxX HOUHbIE 3HAUEHUSI TEMIIepaTyphbl TOU-
KU POCHI MOTYT ObITh HUXKE CPEIHECYTOUHBIX, KOTO-
pble UCTOJIb30BAJIUCh B 3TOM HCCIASAOBAHUM, U 3TO
YIUIMHSIET TepruoJ BO3MOXKHOIO HCKYCCTBEHHOIO
OCHEXEHMUSI.

“Onmumaansvnvie avicuvte onu” (OSD). 17151 olieH-
KM YCJIOBUI KaTaHUS HA JIBIKAX TMTOMUMO CHEXHOTO
IIOKPOBA MCIIOJIL3YETCsI KOMIUICKCHBIN KJIIMMaTude-
CKMIi TIOKa3aTelb, HAa3bIBaEMbIi “ONTUMAJIbHBIM
JekHBIM THEM” (Optimal Ski Day, OSD) (Bergham-
mer, Schmude, 2014). Ha 0onblIMHCTBE KypOpPTOB
YKCJIO “ONTUMAaTIbHBIX JIBDKHBIX THEl” He IpeBhIla-
et 10. Bo3aMOXHO, 3TO CBSI3aHO C HU3KUMU 3UMHUMH
TeMIlepaTypaMu Ha CUOMPCKUX 1 BLICOKOTOPHBIX KY-
popTrax U OOJIaYHOCTBIO M OCaJKaMM Ha KypOpTax,
PACITOJIOKEHHBIX HeJaJIeKO OT MOPCKOTO ITOGEpeXbs.
Haub6omnsiiee konuyectBo OSD ormeuvaercs B Ku-
poBcke (oko0 30 gHeit), YTo CKopee BCETo CBSI3aHO C
BECEHHUM KaTaHUEM IIPU OOJIbIIIOM KOJIMYECTBE CHE-
ra 1 He o4eHb HU3KUX TeMrepatypax. Ho B ycinoBusix
COBPEMEHHOIO MOTEIUIEHUsI Ha OOJBIIUHCTBE KY-
pOPTOB, 3a MCKIIOUeHHEM AO3aKOBO, OTMEYaroTCs
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3HAaYMMBbIe ITOJIOXUTEIbHBIE TpeHAbl OSD, T.e. unc-
JIO “ONTUMAJIbHBIX JIBDKHBIX THEU” yBeJIWYuBaeTCs
(cMm. tabn. 4). Kak mokasajio Hallle MccCeaoBaHue,
OOJIBIIMHCTBO TOPHOJBLKHBIX KypopToB Poccun
HEJIb3$1 CYUTATh OJIarONpPUSITHBIMU 10 3TOMY IToKa3a-
temo. CKopee BCero 3TO CBSI3aHO C TEM, UTO IJIsI pOC-
CUICKMX TOPHOIBIKHBIX KypOPTOB HEOOXOAMMa KOp-
pekTupoBKa rmokasaresass OSD, moay4eHHOTO IJIs €B-
pOIIEMICKMX KypOPTOB, OOJIBIIMHCTBO M3 KOTOPHIX
pacIoJIOKEHO IOXHEee, IIe B CpeaHEM HaOJII0IaI0TCsI
OoJyice BBICOKME TeMIepaTyphl BO3dAyXa M OOJIbIIE
COJIHEUHBIX AHe. BO3MOXHO, IJ11 pOCCUICKUX KY-
POPTOB HAIO IMMOHU3UTH TeMIEPaTyPHBIN MOPOT, YTO
MOXET OBIThb IPEAMETOM IJIbHEMIINX HCCIea0Ba-
HUIA.

3AKJIIOYEHHME

AHanu3 nmokasaj, 4To JaHHble peaHanu3a ERAS-
Land mis TemnepaTyphl 1 BBICOTHI CHESKHOTO TTIOKPO-
Ba JOCTAaTOYHO XOPOIIO CUHXPOHU3UPOBAHBI C JaH-
HBIMA METEOPOJIOrMYecKux HabmomeHuii. Maccus
maHHBIX peaHann3a ERAS-Land xopoiro Bocripouns-
BOJIMUT TeMIlepaTypy BO3lyXa B TOPHBIX paiioHax, a
OIM0OKa BOCIIPOU3BEICHUSI MAKCUMAaIbHOM BBICOTBI
CHEXXHOTO TTOKPOBa MOXET Jocturath 35%. Makcu-
MaJIbHbI€ OLIIMOKM BBICOTHI CHEXXHOTO MOKPOBAa OT-
MEYaloTCs Ha TOPHOJBLKHBIX KypopTax KpacHas ITo-
mstHa, Tepckon (KaBka3) m A63akoBo (FHOXxHBIM
Vpai), a HauMeHbIINe OIIMOKN — Ha KypopTe “Top-
Hblii Bo3nyx” (FKOxHo-CaxanuHck). [ToaToMy Hamo
YYUTHIBATh, YTO JaHHBIE peaHan3a MOI'YT OTOOpa-
XKaTh (PAKTUYECKYIO BBICOTY CHEXHOIO IIOKpOBa C
ommokoii. ITo manHbiM peaHanm3a ERAS-Land,
OLIEHKM TPEHI0B TEMIIEPaTypPhl BO3IyXa II0KA3bIBAIOT
XOpolllee COOTBETCTBUE pE3YJbTaTOB, a BbBICOTHI
CHEXXHOTO MOKpOBa — yaoBieTBopuTeabHoe. [1oaTo-
My OIlIeHKa TPEHIOB CHEXXHOIo MOKpOBa B palioHaX
TOPHOJBLKHBIX KypopToB Poccuu mno peaHaliusy
ERAS5-Land Bo3MoOXHa ¢ Y4ETOM BBISIBIGHHOI He-
ONpeaeIEHHOCTH.

B ycinoBusix cOBpeMEHHOIO KjiuMaTa BBICOTa
CHEXXHOTO IMMOKPOBAa JOCTATOYHA IS (PYHKIMOHUPO-
BaHMsI TOPHOJIBIKHBIX KypopToB Poccum, BBIOIHSI-
ercs npasuyio 100 gHei, T.e. 3a ce30H HabJIIOIaeTCs
MuHUMYM 100 THEM ¢ TONMIUHON CHEXHOTO MOKPOBA
He MeHee 30 cm. Ho B 2000—2021 rr. Ha 60JILINMHCTBE
KypOpPTOB OTMEUaJIOCh YMEHBIIEHUE KaK MaKCHU-
MaJIbHOM, TaK U CpeIHEN BhICOTHI CHEXHOTO MTOKPO-
Ba. 3HAUYMMBIC OTPULIATEIbHBIC TPEHIBI XapaKTePHBI
JUIST BCEX KYpOpTOB, 3a McKIodYeHHeM KupoBcka.
Ha GonblInHCTBE KypOpPTOB OTMEYAETCsI CABUT AAThI
YCTaHOBJIEHMSI CHEXHOTO IOKpOBa Ha 0oJjiee Mo3i-
HUE CPOKH, a €ro pa3pylieHUss — Ha OoJiee paHHUE.
YMeHbIIIeHNe BBICOTbI CHEXXHOTO MOKPOBAa M CIOBUT
JaThl €r0 yCTaHOBJIEHMsS Ha 0oJsiee IMO3MHUE CPOKU
MIPUBOIAT K HEOOXOIMMOCTH MCITOJIb30BaHUS UCKYC-
CTBEHHOTI'O OCHEXEHMUSI JJIST YBEIMYCHUS IPOAOJIKI-
TEJILHOCTU TOPHOJILDKHOIO CEe30HAa M ITOBBILIEHUS
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peHTa0eIbHOCTH KypopToB. Ha OOmBIIMHCTBE Ky-
popToB, KpoMe KaBkaza, yuciio JHEM, MOAXOASIINX
JIJIST UICTIOIb30BAHUS CHEXXHBIX ITyIIEeK, JOBOJIBHO Be-
JIMKO, HO OTMEYaeTCcsl TEHASHIIMSI YMEHbIIEHUS YHUC-
Jla TAKUX JHEH.

KomuectBO “onTUMAaIbHBIX JIBDKHBIX OJHEU” Ha
OOJIBIIMHCTBE TOPHOJIBIKHEBIX KypopToB Poccum He-
Beanko. Haubombiree 4rcio Takux fHel oTMedaeTcst
B Kuposcke. Ho B yCI0BUSIX COBPEMEHHOTO ITOTEII-
JICHUSI TIOBBIIIEHNE PE3WIMEHTHOCTU OOJILIIMHCTBA
KYPOPTOB BO3MOKHO 32 CYET pOCTa KOJIMYEeCTBa “OI-
TUMAaJIbHBIX JIBDKHBIX OHei”. Bo3aMOXHO, 1oy poc-
CUICKMX TOPHOJIBIKHBIX KypOPTOB HEOOX0aAMMa KOp-
PEKTUpPOBKAa MoKa3aTeNls1 “ONTUMAaNbHBINA JBIKHBIN
JIEHb”, MOJYYEHHOTO I €BPOIICMCKUX KYpPOPTOB,
M3-3a 00J1ee XOJIOIHBIX KINMAaTUIECKIX YCIOBUIA.

IIpoBenénHoOe McciaemoBaHue TTOKA3hIBACT, UTO C
TOYKM 3PEHUSI CHEXXHOI U IIOTOAHOM CUTYalluy Hau-
GoJiee OJIATONPUATHHIE YCIOBMSI CKJIAOBIBAIOTCS Ha
TOPHOJIBKHBIX KypopTax KupoBcka M Ha BBICOKO-
ropHbix Kypoptax CeBepHoro KaBkasza. 3aech BbICO-
Ta CHEXXHOTO MOKPOBA, IJIUTEIbHOCTh €ro 3aJIeTaHUsI
¥ HaJIMYMe 3HAYMTEJILHOIO KOJIUYECTBA “ONTUMAalb-
HBIX JIBDKHBIX JHEI” TTOBBIIIAIOT YCTOMYNBOCTD 3TUX
TOPHOJIBIKHBIX KYPOPTOB M CO3[AKOT YCIIOBUS IJIST X
IanpHeumero pa3putus. Hambonee ciaoXHBIE yCITO-
BUSI C TOYKM 3PEHUSI CHEXXHOCTH IIPU COBPEMEHHOM
MOTETUIEHUY CKJIaIBIBAIOTCS HAa KypopTax AG3aKoBO
n Kpacnasa IlomxstHa, HO 1ToKa eIlié CyIiecTByeT BO3-
MOXXHOCTb MNOBBILIEHUSI PE3WIUECHTHOCTH 3TUX KY-
pPOPTOB 3a CYET UCKYCCTBEHHOTO OCHEXKEHMSI.

BaarogapaocTu. CTaThsl MOATOTOBJIEHA B paMKax
rpaHTa, MPEnoCTaBIEHHOTO MUMHUCTEPCTBOM HayKH
U BhICIIEro obpaszoBaHus Poccuiickoit denepanumn
(Ne cormameHust o mpenocTaBiieHuu rpanTa: 075-15-
2022-325).
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The development of winter ski tourism and characteristics of ski resorts in various regions of Russia are closely
related to climatic conditions, the most important of which are the presence and duration of snow cover. For
the period 2000—2021, a study of snow cover, availability of “optimal ski days” and climatic indicators nec-
essary for artificial snowmaking at ski resorts located in different regions of Russia was performed, using data
of the reanalysis ERAS5-Land. The characteristics of snow cover and temperature from the reanalysis data
were compared with data of the meteorological network. The ERAS5-Land data for temperature, precipita-
tion, and snow cover thickness are well synchronized with the observational data, and estimates of the error
of trends in air temperature and snow cover depth according to the reanalysis data relative to the station data
give satisfactory results. In the conditions of the current climate, the average and maximum thickness of snow
cover in all resorts is sufficient for their functioning, but in 2000—2021, a decrease in both the maximum and
average values of snow cover is noted in most resorts. The study shows that in terms of snow and weather con-
ditions, the highest mountain resorts of the North Caucasus and Kirovsk (Murmansk region) are the most
prosperous, where thickness of the snow cover and duration of its occurrence as well as a significant number
of “optimal ski days” sustains stability of the resorts and creates favorable conditions for their further devel-

opment.

Keywords: snow cover, climatic parameters, reanalysis, ski tourism, 100-day rule, Optimal Ski Day
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