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Summary

The possibility of using the data of modern ERA-Interim, CFSR and NCEP-NCAR re-analyses to assess an
avalanche danger in the mountains of the North Caucasus is considered. Previously, the mean seasonal values of
the surface air temperature and seasonal precipitation amounts obtained from the reanalysis archives were com-
pared with the data of meteorological stations. The mean temperature of the cold period (November-March) was
best reproduced by the ERA-Interim reanalysis: the correlation coeflicients amounted to 0.8-0.9, and the average
deviation from the station data +1.7 °C. The accuracy of measurements of precipitation is lower, but the magni-
tude of the errors does not exceed the limits of inter-seasonal variability. To estimate the avalanche hazard, a corre-
lation matrix was used based on the relationship of the avalanche hazard indicator with the standard deviations of
seasonal values of temperature and precipitation. The ERA-Interim reanalysis reproduces the avalanche danger in
the North Caucasus most adequately (71% of coincidences with the actually observed events). Synoptic processes
which may promote formation of catastrophic avalanches in the North Caucasus were also determined. The most
typical situation is the position of a high-level cyclone over the Eastern Europe, accompanied by the invasion of
cold air masses from Scandinavia that activates cyclogenesis in the Mediterranean. It was found that the extreme
avalanche hazards occurred at negative anomalies of mean seasonal air temperature near the ground and in the
middle troposphere (about 1.5-2 °C) when the integral water content of the atmosphere was close to the norm.
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PaccmoTpeHa BO3MOXHOCTb MCMOMNb30BaHMA OAaHHbIX COBpPeMeHHbix peaHanun3oB ERA-Interim, CFSR u
NCEP-NCAR ana oueHKn naBMHHOM onacHOCTK B ropax CeBepHoro KaBKasa, KOTopble npefBapuTesibHO
CpaBHUBaNM C MaTepuanamm MeTeOPONIOrMYECKNX CTaHUUIN (CpefHue Ce30HHble 3HayeHWA npusem-
HOW TemnepaTypbl 1 0cagkoB). [InAa pacyéTa NaBMHHOW OMAaCHOCTU MCMONb30Banacb KOPPenALuNOHHaA
MaTpuua, OCHOBaHHAA Ha CBA3M MOKa3aTeNna NaBUHHOW OMacHOCTW CO CTaHAAPTHbIMU OTKNOHEHUAMMN
CEe30HHbIX 3HAYEHUI TemnepaTypbl U OCAAKOB. YCTAHOB/EHbI CMHOMTUYECKME MPOLIECChbl, CMNOCOOCTBY-
owne popmmnpoBaHno KatacTpodmueckmx naBuH. MokasaHo, YTO aHOMaNbHO BbICOKadA JlaBMHHaA onac-
HOCTb BO3HMKaeT Mpu OoTpuuaTelbHOM aHOManNMn TemrnepaTypbl BO34yXa Y 3eMv MU Ha BblCOTax npwu
6/1M3KOM K HOPMe MHTErpasbHOM Blarocofep»kaHum atmocdepbi.

Beenenne HBIX TIPUPOIHBIX MPOIIECCOB, HEPEIKO TPOSIBIISTIO-

uxcsl B TOpHBbIX paitoHax [1]. Cpeau HuUX ocoboe

B cBs13u ¢ u3MEHEHUSIMU KJIMMaTa B HACTOSI- MECTO 3aHMMAaeT MACCOBBIM CXOI KPYITHBIX CHEX-
1ee BpeMsl 0co00e BHUMAaHUE YAEISIeTCs IPOTHO3Y HbIX JIaBUH, KOTOPBII B OTACHbHbIE TOAbl MOXKET
KPYITHBIX ¥ JOJTOXMBYIINX aHOMaJIM METeOpoJIo- TpUoOpeTaTh XapaKTep CTUXUMHOTO OelCTBUS U
TMYECKOTO pexKMMa, IIPOBOLMPYIOIIMX CITEKTp OIfac-  JIJIUTeJIbHOE BpeMsT OJJOKMPOBATh KPYITHbIE paiio-
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HbI. IHTepec BBI3bIBAET HEe TOJIBKO aHAIN3 Pean30-
BaBIIMXCSI COOBITHIT, HO ¥ IIPOTHO3 IIOBTOPSIEMOCTH
TUIPOMETEOPOJOTNIECKHNX YCIOBUI, CIIOCOOCTBY-
IOIIMX UX BO3HUKHOBEHUIO B YCIOBUSIX MEHSIOIIE-
rocst kaumarta. [lepBblit aTan peanms3auny TaKoi
3aa49M — OlIeHKa KauyecTBa YMCICHHOIO MOACINPO-
BaHUSI METEOPOJIOTUUECKUX YCIOBUI YK€ CIyUMNB-
IIMXCSI OMACHBIX IPUPOMHBIX SIBJICHUI Ha OCHOBE
CpaBHEHUS C JaHHBIMM HAOIIOOCHMIA.

HecMoTpst Ha 09eBUAHOCTD CBSI3U MEXAY METEO-
POJIOTMYECKUM PEKMMOM U JIABUHHOI OITACHOCTBIO,
¢€ OIleHKa M TeM 0oJiee IMPOTHO3 CTAJIKMUBAIOTCSI CO
3HAYUTEJIbHBIMUA TPYOTHOCTIMHU. UMEHHO MO3TOMY
oIlepaTHBHBIN IIPOTHO3 CXOMa JIaBUH [2], a TakxKe
aHaJIM3 YK€ IIPOIIEAIINX JABUHHBIX COOBITHIA CBO-
ISATCS TMOO K MOIEIbHBIM pacyéTaM Ha KOHKPETHOM
nmaBuHOCOOpE [3], TM6O0 K 0000IMEHHBIM OIleHKaM
METEOPOJIOTMYECKIX YCIOBUIA MOBBIIIIEHHON JIaBUH-
HOI1 OITACHOCTU B COOTBETCTBYIOILIEM TOPHOM PETH-
oHe [4], OCHOBaHHBIM Ha MPOCTBIX PETPECCHOHHBIX
CBSI3SIX C KOJIMYECTBOM OCanKoB. [ JTo0anbHbIC dmic-
JICHHBIE MOJeIN aTMOoCc(ephbl aKTUBHO COBEPIIICH-
CTBYIOTCSI, OOHAKO IT0KAa OHM HE MOTYT BOCIIPOM3Be-
CTU OCHOBHBIE THUAPOMETEOPOJIOTHUUSCKIE BEIMIMHEI
B KOHKPETHOM MECTE B YCJIIOBUSIX CJIOKHOTO PeJIbe-
(a ¢ TOUHOCTHIO, HEOOXOOMMOM AJISI UCITOIH30BaHUS
TIOJTHBIX JIABUHHBIX Mogesield Tuma RAMMS [5].

IToaToMy OoJIee MEPCIIEKTUBHBIN BapraHT — I10-
MBITKA MCIOIb30BAHMS TAKOTO JIABUHOMHINKAIIN-
OHHOTO ITOKa3aTeJIsI, KOTOPBIH JacT (POHOBYIO 11 BMe-
cTe ¢ TeM (PU3UYeCcKr 00O0CHOBAHHYIO0 MH(MOPMALIUIO
0 JJaBUHHO! OIIaCHOCTU, O0OOIIEHHYIO IO BCEMY
TOPHOMY peTHOHY. B KauecTBe TaKoro Imokasartelrst
MpearaeTcs NCII0Ib30BaTh XApaKmepucmuxKy muna
3UM N0 memnepamype 6030yXa U 0caokam 3a XoN00HbLil
nepuod. COOTHOILICHNUE STUX IBYX METEOPOIOTHYIC-
CKHUX BJIEMEHTOB OIIpeAeIsieT Beayluii (hakTop Jia-
BHUHOOOPA30BAHUST — CHENCHOCHIb 3UM, KOTOPBII CO-
IEPXKUT KOCBEHHYIO0 MH(POPMAILINIO O (PU3MISCKUX
Mpolieccax pa3BUTHSI CHEXXHOM TOJIIIH (110 TUITY pa3-
PBIXJICHUS WK yIIoTHeHMs ). OcHOBaHMe IJisI pe-
aJM3alliy TaKOIo IOIX0ma — TeCHasl CBSI3b MEXIY
OIpeaeaEHHBIMU TUIIAMU 3UM U 3KCTpeMaJIbHBIMU
JIABUHHBIMM CUTYallMsIMHU, KOTOpasl yCTAHOBJICHA I10
JTaHHbBIM 41 MeTeoponorndeckoit cranuum (IF'MC)
bonbiioro KaBkasa u MmatepuanamM HaTypHBIX HA0-
JIIOJCHUI 32 CXOIOM CHEXXHBIX JIABUH [6].

B HacTosmieit pabote BhIOIHEHA OlLleHKA BOC-
MIPOU3BOIMMOCTHU 3KCTPEMAaIbHBIX JIABUHHBIX 3UM
Ha KaBkase ¢ 1968 r. 1o HacTosiero BpeMeHU Ha

OCHOBE PE3YJIbTaTOB YWCJIEHHOTO MOJEJIMPOBAHUS
atMocdepnl (peaHanuzoB). [Tpexnae Bcero peub UAET
0 BOCTIPOM3BENEHUU MOJEISIMU CE30HHBIX 3HaUe-
HUU TeMmIiepaTypbl BO3AyXa U OCAJAKOB, OMpPeaesi-
IOLIMX CTeINeHb JAaBUHHOW onmacHOCTU 3uM. Ilo-
JIydeHHBbIe MOJEeJbHbIe TaHHbIE CPABHUBAIOTCS C
pacuéTaMu, BBIIOJHEHHBIMM Ha OCHOBE ITaHHBIX
I'MC. Pe3ynbTaThl CpaBHEHUS MO3BOJSIOT OMpe-
JIeJIUTh IPUMEHUMOCTh MOJIEIbHBIX JAHHBIX IJISI
OLIEHKM JaBUHHOW OMacHOCTU. BhIMosHeH Takxke
aHaau3 UMPKYJISILIMOHHBIX MEXaHU3MOB, CIIOCO0-
CTBYIOIIUX (POPMUPOBAHMIO KPYITHBIX U KATaCTPO-
¢HryecKux JaBUH.

I[aHHLIe U METOJbI

OcHoeHble MemoObl OUEeHKU AAGUHHOI ONACHO-
cmu no kpynHomy 2opuomy pezuony. O0001EHHbIC
JIJAaBUHHBIE XapaKTePUCTUKU 110 OTIAEIBLHO B3SITO-
My TOPHOMY PErMOHY MCIIOIb30BaJINCh BO MHOTHX
OTCUYECTBEHHBIX MCCIeN0OBaHUAX. Takoil moaxom, B
YaCTHOCTHM, MPpUMEHEH B pabote [7], rae Oblia cae-
JIaHAa TIOITBITKA OLIEHUTH JIABUHHYIO OMAaCHOCTh K
cepeauHe XXI B. 115 ropHbIX TeppuTopuit EBpa-
3un. [IpOrHOCTUYECKMMU TaHHBIMU CITYKUJIA pe-
3yAbTaThl PACYETOB IJ100aJbHON KIMMATUUYECKOMI
moaenu GFDL Model, koTopble BbINOJHSIIN B
pamkax npotokoja IPCC [8]. Ha mpumepe MHOTO-
CHEXXHOTO paiioHa KamyaTku rmoka3zaHo yMeHbIIIe-
HU€ JIJABUHHOM aKTMBHOCTH, B TO BpeMs KakK JJis
MaJIOCHEXXHBIX TOPHBIX TeppPUTOPUIA (Ha MpHUMe-
pe Taub-IllaHs1) mporHo3upyeTcs €€ yBeJuYeHUe.
B pa6orte [9] Takue ke TeHAEHUUU A1 MHOTO- U
MaJIOCHEXXHBIX TOPHBIX CUCTEM YCTAHOBJIEHBI JJIsI
BCEX OCHOBHBIX TOPHBIX palfOHOB 36MHOTO II1apa.
Tak, Ha KaBka3e mpoTHO3UPYETCsl YMEHbILIEHUE
TOJIIIMHBI CHEXXKHOT'O IMOKPOBA, MPOAOIKUTEILHO-
CTH JIABUHOOIIACHOTO IIeprOJa W MOBTOPSIEMOCTH
JIJaBUHOOMNACHBIX cutyaluii [10].

3HaYMTEIbHbBIN BKJIa B pa3pabOTKy JaBUHOWH-
JUKALIMOHHBIX IMOoKa3aTejel ObUT cAeaH MPU CO3-
JaHWU KapT st ATiaca CHEXXHO-JIEIOBBIX pecyp-
coB mupa (ACJIPM) [11]. Psan aTux nmokasartenei
HCITOJIb30BAJICS JJISI OLIEHKU JTOJTOCPOYHOIO IIPOr-
HO3a JJaBUHHOUW OMACHOCTU TOPHBIX TEPPUTOPUN
EBpasuu [9]. B kauecTBe MPOTHO3UPYEMBIX OLIEHU -
BaJICh TaKKe TTapaMeTphl, KaK YKMCIIO JJABUHOOTIAC-
HBIX CUTyallMii 3a CE30H, YMCJIO CUTyallMii CO CXO-
JIOM 0c000 KPYITHBIX JIaBUH, IIPOJOJIKUTEIBHOCTh
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JIABUHOOTIACHOTO IIeproaa 1 TEHACHIIUY B M3MEHEe-
HUM JJaBUHHOI aKTUBHOCTH. B MeTommyeckoM Tome
ACJIPM paccMoTpeHa MpUMEeHUMOCTDb COCTABJIEH-
HBIX JAaBUHHBIX KapT, B YaCTHOCTHU, ITOTYEPKUBACT-
CsI, UYTO OHU OTpaxaroT (D)OHOBYIO JIABUHHYIO OIlac-
HOCTb M HE MOTYT IIPUMEHSITHCS K OTHEIHFHO B3SITHIM
JaBuHocOopam [11]. B HacTosieit paboTe ucmnoJib-
3yeTcsl TJABUHOMHINKAIIMOHHBIIM IT0Ka3aTeIb, KOTO-
PBIii TIpegHa3HAYCH JJIST XapaKTepUCTUKU (DOHOBOM
JIABUHHOM OIaCHOCTHM KPYITHOTO TOPHOTO peTHOHAa
VMEHHO B OTIeJIbHbIC 3UMHHE CE30HHI.

Baxwneiimee 3HaueHUE B JaBUHOOOpa30BaHUM
nMmeeT (pakTop aTMOC(hEepHON HUPKYIISIIIUM, OIIpe-
IeJISIOIINNA TeMIIepaTypHO-BIaXXKHOCTHBIN PEXKUM
TOPHOTO peTrMoHa, ITI03TOMY OIMH 13 HauboJIee Ipo-
CTBHIX M JTaBHO HCIIOJIb3YEMBIX IMIOIXOI0B — IIPSIMOE
COTIOCTaBJICHUE JIABUHHBIX COOBITUI C TUITMYHBI-
MU CMHOIITMYECKUMMU TIpolieccamu. B pabote [12] ¢
TIOMOIIIBIO TUITM3AIIMY CUHOIITUIECKUX IIPOIIECCOB,
pa3paborannoii mrg CpenHeit Asum [13], mokasaHo,
YTO Yallle BCETO CXOJ CHEXHBIX JIABUH Ha 3anagHoOM
Tsaub-11laHe cOnpoBOXIAETCS BHIXOIOM IOXKHBIX
LIUKJIOHOB U XOJIOMHBIMM BTOPKCHUSIMMU.

Illupoxoe mpuMeHEHNE TOJYINIIO UCIIOIb30-
BaHue tunuzauuu b.JI. JI3epa3eeBcKoro, coriacHO
KOTOPOI BCE MHOTOOOpa3re CMHONTUYECKUX IIPO-
LIECCOB JCIUTCS Ha 3JeMEHTapHbIC LMUPKYJISIIINOH-
HBle MexaHn3MbI (DLIM) [14]. Bcero HacumnThIBa-
eTcs 19 Takux MeXaHM3MOB, U3 HUX 4eThipe DM
MIPOBOLIMPYIOT OOMJIbHBIE 3UMHUE ocanku Ha Ce-
BepHoM KaBkase: 133, 8e3, 11a, 12a. MexanusMm 133
XapaKTepU3yeTCs CUMOMPCKUM UPEe3BBIYATHO KPYII-
HBIM aHTUIIMKIIOHOM, KOTOPBIi 3aHUMAeT OOJIBIIIYIO
yacTh EBpasun; HUKIoHNIeCKas AeSITeIbHOCTD IIPU
3TOM aKTMBM3UpPYeTCs Hag ApkTukoil u CpenmseM-
HOMOPCKUM pernoHoM. [1pn peanmzanum DM Ses
CHOMPCKMII aHTULIMKIIOH HE pacIpoOCTPaHsET CBOE
BIMsHUE Ha 3amagHyio EBpomy, KoTopas Haxo-
OUTCS B 00JIaCTU MOHMXKEHHOTo maBiaeHus. Ilpu
OUM [1la cnbupcknii 1 a30pCKUit aHTUIINKIOHBI
BBIPAXKEHBI SIpYe OOBIYHOTO U 3aHUMAIOT OOJIBIIYIO
IUIOIIAAb 10 CPAaBHEHUIO CO CpeaHell MHOIOIeT-
Helt, mpu aToM YepHomopcko-Kacnuiickuii peru-
OH OKa3bIBaeTCSI B IIEPEMbIUKE HIU3KOTO NaBJICHMUSI,
KOTOpasi COOTBETCTBYET aKTUBU3ALIMU IMKIOHUYIC-
CKOI IeSITeJIbHOCTU Ha IOJIIpHOM (DpOHTE Hall BOC-
TOuHOI yacTbio CpeanzeMHoro mops. DM 12a B
OOIIMX YepTax OMUCHIBAET BBIXO CPEAN3EeMHOMOP-
cKoro nukjoHa Ha YépHoe Mope U OJIOKMpOBaHUE
€ro aHTULIMKJIOHOM Ha 1ore EBpormneiickoil Teppuro-

pum Poccum, 4TO yBeIMUMBAET ITPOAOKUTEILHOCTD
ocankoB Haja KaBkazowm [15].

Hpyroii moaxom OCHOBAaH Ha aHAJIM3e KOppeis-
LIMOHHBIX CBSI3€i1 JABUHHBIX COOBITHI C IIMPOKO M3-
BECTHBIMU LIMPKYISLIMOHHBIMU UHAeKCaMu — NAQO,
AMO u gp. Hanpumep, B padore [16] ¢ moMoIibio
KOPPEISLIMOHHOTO aHajn3a MpoaHaIUu3UPOBaHbI
CBSI3M HECKOJIbKUX HUPKYISTINOHHBIX WHIESKCOB C
TemrepaTypoit u ocankamu B CeBepo-KaBka3zckom
pervoHe. BhISIBJICHBI 3HAYMMBIE ITOJIOKUTEIbHBIE KO-
3 OULUEHTHI KOPPEJSIIIUU MEXIY ITOKa3aTeIaMU
JIABUHHOI OITACHOCTH W JaBJIEHUEM B 00J1acTU apK-
TUYECKOr0 aHTULIMKIIOHA, TPUIEM B BHICOKOTOPBSIX
9Ta CBSI3b 00JIee 3HAYMMa, a B JOJIMHAX — MEHee 3Ha-
ypma. K OCHOBHBIM HelocTaTKaM IepeYnCIeHHBIX
METOHOB OLIEHK! (POHOBOI JIJaBUHHOI OITAaCHOCTU
110 KPYITHOMY TOPHOMY PErMOHY OTHOCSITCS X Kade-
CTBEHHBbII XapaKkTep U cjlaboe 000CHOBaHUE (pU3UUe-
CKHX MEXaHNU3MOB IOJIyYCHHBIX CBSI3EHA.

B HacTos1eit paboTe MCHoNb3yeTCsT METOAUKA,
MO3BOJISIIONIAs Ha OCHOBE COOTHOLICHMSI CpemaHeit
TeMIIepaTyphl BO3AyXa M CYMMBI OCaJIKOB 3a XOJIOM-
HBI TIepUOa JMAarHOCTUPOBATh JJAaBUHHYIO OITac-
HOCTb [6] U BBISIBISTH CYpOBbIe MHOT'OCHEXHbIE
3UMBI, KOTOPbIE COIMPOBOXKIAIOTCSI MACCOBBIM CXO-
JIOM KaTacTpoduuecKux jaBuH. B ocHOBy Tunm3a-
LMK TIOJIOKEH MPUHIINIT KOPPEISIINOHHOM MaTpH-
LIbI, B KOTOPOIi 3UMMbI pa30MThI Ha YETHIPE TPYIIIIHL:

1) no memnepamype 6030yxa: A — aHOMaabHO TEM-
nble (11); b — ymepeHHo Té€muible (£2); B — ymepeHHO
xoJjioaHsble (£3); I' — aHoMasIbHO XoJIoAHbIE (14);

2) no ocadkam: 1 — aHomanbHo cyxue (x1); 2 —
¢ Je(ULIMTOM OcankoB (x2); 3 — ¢ ocagkaMu BbIllie
HOPMBI (x3); 4 — aHOMaJIbHO YBJIaXKHEHHbIE (X4).

OTKJIOHEHMSI CIMTAIOTCS OTHOCHUTEJIBHO CPEIHE -
rO CE30HHOT'O 3HAYCHUsS TeMIIepaTypbl U CE30HHOM
CYMMBI OCaJKOB; PACCUMTBIBAETCS TaKXKe CpeaHe-
KBaJIpaTU4ecKoe OTKIIOHEHWE 3TUX 3HaueHui. Jla-
BUHHAsI OITACHOCTb 3MM BBIpaXKaeT ONpPeAeIEHHYIO
KOJIMYECTBEHHYIO XapaKTepUCTUKY CXO/a JIABUH:

1) crabas — npeobnagalOT MeJKWe U CpeaHUE T10
pa3Mepy JIaBUHBI, KOTOPbIE OCTAHABIMBAIOTCSI B BEPX-
Heil 4acTy JJaBUHOCOOpa WM B Mpeeiax MUHEpalb-
HOT'0 KOHYCa BEIHOCA M 3aHUMAIOT YaCTh €T0 TUIOIIAIMN;

2) cpeduss — coxpaHsieTCsl BeAayluasl pojib He0O b-
IIKNX U CPEIHUX 10 pa3Mepy JaBUH, OJHAKO MOSIB-
JISIIOTCSI M KAYeCTBEHHO HOBBIE YCJIOBMSI, IIPUBOISI-
1I1e K BOSHUKHOBEHUIO ¢IMHUYHBIX KPYITHBIX JJaBUH
(ITOJTHOCTBIO TTePEeKPHIBAIOT IUIOLIAAL MUHEPAIBHO-
rO KOHYCa BBIHOCA, HO HE BBIXOMST 3a €ro IIPeIeibl);
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Tabnuya 1. Tumbl 3UM IO COOTHOLIEHUIO TeMIIEPAaTypPbl BO3-
AyXa M 0CajJKOB 32 XOTOJHBIIi MePUOJ M XapaKTepUCTUKa UX
JIABMHHO OIMaCHOCTI*

Tabnuya 2. Cegenus o TMC KaBka3ckoro pernona, JanHbie
KOTOPBIX MCIIONB30BAHBI /I XapaKTePUCTUKN TUIIOB 3UM U

OLIEHKI JITABMHHOM OIaCHOCTU

A b B r
X Plt>t+8 |t <t<t +8 |t —8<t<t [t<t — b
x<x—0 Cnabas
_ - Cnabas
2|1 x—0<x<Xx CpenHsist
AHO-
3| ¥x<x<x+0 Cpennsis CunbHasg | MaJbHO
CUJIbHAS
4\x>x+0 CuspHas AHOMaJIbHO CUJIbHasI

*3uMbl: A — aHOMaJIbHO TEIIbIe; b — yMepeHHo Témbie; B —
YMEpPEHHO XoJloHbIe; ' — aHOMaJIbHO XOJI0AHbIE; 1 — aHOMaJTb-
HO cyxue; 2 — ¢ ne(UIUTOM OCalKOB; 3 — C OcaJKaMu BbIIIE
HOpPMBI; 4 — aHOMaJIbHO YBJIaXXHEHHBIE; X — CE30HHAsI CyMMa
OCalIKOB; X~ — CPEIHEMHOTOJIETHSIS CyMMa OCa/IKOB; f — CpeaHe-
Ce30HHas TeMIlepaTypa Bo3ayXa; ! — CPeJHEMHOTOJIETHSS TEM-
nepaTypa BO3IyXa 3a XOJIOMHBIN Meproa; O — cpelHeKBaapaTH-
YecKOe OTKJIOHEHWE BEJIMUMHBL; JIJABUHHAsI ONTACHOCTb 3UM: CJla-
6asg — 1A, 1B, 1B, 1T, 2A, 2b; cpennsas — 3A, 3b, 2B, 2T;
cuibHasa — 4A, 4B, 3B; anomansHo cubHas — 4B, 410, 3TN [6].

3) cunvHas — HAOIIOAAIOTCS ONUH U OoJiee Tepu-
OIOB C MAaCCOBBIM CXOIOM KPYIHBIX JIJABUH U BO3-
HUKAIOT YCJIOBUS [IJISI CXOIa 0CO00 KPYIHBIX JIABUH
06BEMOM cBbile 300 Thic. M3 (MOTYT BBIXOIUTD J1a-
JIEKO 3a IIpeeIbl MUHEPaJIbHOTO KOHYCa BEIHOCA);

4) anomanvHo cuavHas — (PUKCUPYETCS MaCCO-
BBII CXOII 0CO0O0 KPYITHBIX JIaBUH.

CoOTHOIIIEHNE TUAPOTEPMHUICCKUX YCIOBUM B
MaTpule omnpeneseT 16 BO3MOXHBIX TUIIOB 3KM,
KOTOpHIE OTPaXKaroT TeHASHIINIO HapacTaHUS Jia-
BUHHOI OIIACHOCTH OT CJ1a00ii 10 aHOMAJIbHO BBI-
cokoli (Tads. 1). Hacrosmasa MaTpuiia UCTOJIb3yeT-
cs B paboTe IIJIs OLICHKM JIABUHHOI OITACHOCTU 3UM
Ha ceBepHOM MakKpockKiaoHe KaBka3a 1o maHHBIM
17 I'MC, KoTopas B ajibHEHIIeM COMOCTaBIISIETCS C
JaHHBIMU peaHaIn30B.

Jlannvte memeopoaoeuneckux Habaro0enuil u pe-
anaauzog. B paboTe MCIONB30BaHbI TaHHbBIE NETi-
CTBYIOIIMX CTaHIIMI PocruapomMera u psima CTaHLIMI
oniBIIero CCCP Ha ceBepHOM MakpockiaoHe KaBka-
3a (Tabu. 2). Pacu€T 3uMHel TeMIepatypbl Bo3ayxa
M OCaIKOB BHIIIOJIHEH B I'PaHUIIAX KIMMaTUIeCKO-
ro X0JIOMHOro nepuona (nekabpb—mapt). Peanaius
(pPeTPOCIIEKTUBHBIN aHAIN3) — 3TO PE3YJIBTAT YCBO-
eHHUSI I100aJTbHBIX METEOPOJIOTUIECKUX JAaHHBIX C
IIOMOIIIbIO YMCIIEHHOM MOIENIH IIPOTHO3a ITOTOIbBI
C LIeJIbl0 MOJydyeHUsI HauboJjiee MoJHON nHpopma-
LIMA O COCTOSTHUM aTMOC(MEphI U IeSITEILHOIO CIO0S
3a JOCTAaTOYHO IJIUTENbHBIN nepuod (KaK mpaBu-
JI0, HeCKoJIbKO aecatunaetuii) [17]. Cama nmporHo-

[lwpota/ | A6comot- |Ilepron Hao-
MeTteocTaHLIMU Honarora, | Hasi BbICOTa, | JIIOIEHUIA,

rpamychbl M TOMIbI
BranukaBkas 43,03/44,68 702 1966—2017
3eneHuyKcKast 43,87/41,57 928 1966—2017
KucnoBonck 43,9/42,72 943 1966—-2017
}lifﬂy’“’pc“““ MePe~ 143 25/41,83| 2037 1966—2015
Kpacnas IMonsHa 43,68/40,2 564 1966—2017
Coun 43,58/39,77 142 1966—2017
Cynak 42,37/46,25 2927 1966—2015
[IaTxxaTtMa3 43,73/42,67 2070 1966—2017
Tepckon 43,25/42,51 2140 1966—2017
Tarpckuii xpeber 43,21/40,17 1664 1966—1986
T'ynaypu 42,28/44,29 2194 1966—1975
KpectoBblii nepesan |42,30/44,27 2395 1966—1986
IloBu 42,42/43,41 1507 1966—1986
ApXbI3 43,60/41,30 1450 1966—1988
TeGepna 43,50/41,70 1328 1966—1988
Anunbek 42,24/43,56 1745 1966—1986
I'ynu6 42,40/47,00 1551 1966—1986

CTUYECKasi MOMAEb MpPeACTaBIsIeT COO0M CIOXHYIO
BBIYMCJIMTEIbHYIO TEXHOJIOTUIO, OCHOBOU KOTOPOI
CIYXUT cuctemMa nuddepeHInalIbHbIX YpaBHEHUI
HaBbe—CTOKCa, OMMCHIBAIOIINX 3aKOHBI COXpaHe-
HMST SHEPTUU, MACChl X KOJTMYECTBA IBUXKEHUS B BO3-
nyxe. B kauecTBe HaYaJIbHBIX M TPAHUYHBIX YCIOBUI
BBICTYIIAIOT JAHHBIE METEOPOJIOTNUYEeCKNX HaOII0-
NeHUI (HazeMHBbIE, adpOJIOTUYECKUE, CIYTHUKO-
BbI€ U T.1.). PeaHanus cogepXut COTHU TPEXMEPHBIX
noJieii TUAPOMETEOPOTOTMUECKUX BEJIMYUH C Bpe-
MEHHBIM pa3pellleHrueM, KaK IIpaBujIo, He MeHee
6 J4acoB, XapaKTEePU3YIOIIKX BCIO TOJIIY aTMOC(HEPHI,
TMOJCTHUIAIONLYIO TOBEPXHOCTh U IEITETbHBIN CTOM.
IIpu pelieHUM 3312491 110 BOCITPOU3BEIEHUIO 3UM-
Hero kinmaTa KaBKa3ckoro perruoHa MCI0Ib30BaHbl
peaHaNIM3bl pa3HBIX ITOKOMIeHUi (Taoi. 3). st pac-
CMaTPUBAEMOTO acTeKTa JaBUHOOOpa30oBaHUS TaH-
HbI€ peaHAJIU30B MPEICTABISIOT COO0I OOIIMPHBIN
MAaCCHB JOTIOTHUTENIbHOM MH(pOopMauy 00 aTMochep-
HBIX TIpolieccax, KOTOphle HAOIIONaIMCh B IIPOILLJIOM
¥ CTAHOBUJIMCh TPUUUHON MaCIITAOHBIX JIJABUHHBIX
katactpod. ITor MoeTbHbIX PaCUETOB — CETOUHOE
1oJjie, KOTOpoe MOKPHIBAeT BeCh 36MHOI1 111ap, B TOM
YUCJIe TOPHBIE PAiOHBI, HEMOCTATOYHO 00ECIICUCHHBIE
METEOPOJIOTUISCKIMHU HAOTIONCHUSIMI.
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Tabnuya 3. CBegeHNs 0 MACCUBAX TAHHBIX PEAHATN30B

Ilepuon ¢ nanneiMu | Iar ceTku,
Mopnenu Paspaboturk Mmonenun
peaHanun3a, TOJbI rpamychl
ERA-Interim 1979-2018 0,703 x 0.703 EBponeiickuii ieHTp cpenHecpouHbIX MporHo3oB noroasl (ECMWE),
3ananHas EBpona

CFSR 1979-2018 0,5x%0,5 HatmonansHsrit ieHTp 9K0mormdeckoro mporHozuposanust (NCEP), CLLIA

HatmoHanbHbIi IeHTp 3Konoruyeckoro rnporosuposaHust (NCEP) u
- — X
NCEP-NCAR 19482018 2,5%2,5 HatmonanbHbIi ieHTp atMocdepHbIx uccnenoBanuii (NCAR), CILIA

I1o pe3yabraTaM MCceqOBaHUIl B AJIbIIax MO-
Ka3aHO, YTO TOYHOCTh JAHHBIX PeaHaN30B YMEHb-
11aeTcsl OT HU3KO- K BLICOKOTOPHBIM paiioHam [18],
OJIHAKO CpeaHsIsl olnoKa He npeBbiaet 1 °C, u a1
OOJILIIIMHCTBA TOPHBIX TEPPUTOPUIA peaHaIn3 CIIy-
SKUT €IMHCTBEHHBIM CPEICTBOM JIJIsI KITMMaTUYECKUX
onieHoK [1, 19]. Bmecte ¢ TeM B padote [20] moka3za-
HO, YTO TaHHBbIE peaHaIn3a O TEMIIepaType, BIaXKHO-
CTU U CKOPOCTU BeTpa BIIOJIHE KOPPEKTHO UCITOJIb-
30BaTh UMEHHO IS BHICOKOTOPbSI, IIOCKOJIBKY OHU
OTPaXXarOT COCTOSTHUE CpeaHeil Tpomocdeprl, KOTO-
poe BOCIIPOM3BOIUTCSI COBPEMEHHBIMUA MOIECIISIMU
aTMocdepbl TOCTATOYHO XOPOIIO. ABTOPBI HACTOS -
IIei pabOTHI UCTIOJIB3YIOT TaHHBIE TPEX peaHAIN30B:
NCEP-NCAR [21], CFSR [22] 1 ERA-Interim [23]
(cMm. tabn. 3). Peananuz NCEP-NCAR BbiOpaH
U3-3a HauboJiee TJIMHHOIO psiia U3 BCeX UMEIOIIUX-
cs peananu3oB, a CFSR n ERA-Interim oTHocSTCS
K OIHUM M3 JyYIUX peaHaau30B. s cpaBHeHUs
MOJIy4EHHBIX Pe3yJIbTaTOB MO Pa3IUYHBIM MOIEIISIM
BBIOPAHO HECKOJIbKO peaHann3oB. Ce30HHO-OCpen-
HEHHBIC TaHHBIC peaHAIN30B JIMHEWHO MHTEPIIOIH -
poBasin B Touku I'MC 1 cpaBHMBaIM C pe3yJbTara-
MM HaOJTIOAEHUI. YUUTHIBAIN TAKXKe Pa3HULLY MEXKIY
BBICOTOI Hall yPOBHEM MOPS y3JIa MOACIBHOI CETKI
U peanbHoii 'MC: 3HaueHUe NMPUBOAUIOCH T10 Tpa-
IUEHTY cTaHaapTHOo# atMocdepsl (—0,65 °C/100 M)
Ha (pakTueckyto Beicoty 'MC, yTo momycTumMo B
cjlydyae Ce30HHBIX OlIeHOK [24]. Beimu paccunTaHbl
cpeaHMe OIIMOKM Ce30HHBIX 3HAaYeHUI 1 K03 du-
LIMEHTHI KOPPEJSILIMI MEXIY TeMIIepaTypoil BO3ayxa
M CYMMOM OCaIKOB 32 XOJOIHBIN IIEPUO/I.

AHa/IM3 pe3yIbTaTOB

Ouenka 0aHHBIX Peanau308 04s X0400H020 HOAY20-
dua. Ha puc. 1 ipencraBiieHBI cpeaHe OIINOKM ce-
30HHbBIX 3HAYEHUIN U KOIDDULNEHTHI KOPPEISLUU
MEXIy pe3yabTaTaMu (paKTU4YeCKUX HaOIIOAeHUI O
TeMIIepaType BO3ayXa U ocalKax 3a XOJIOAHbBINA nepu-

oIl ¥ MTaHHBIMU peaHau3oB. I1o TemriepaType Bo3myxa
6oupIire moToBMHBI ' MC MMEIOT CTAaTUCTUYECKH 3HA-
YUMBII KO3 duimeHT Koppeistiuu (r = 0,7+0,9),
caMmble HU3KME 3HaueHUs HaOmwgarTcss Ha TMC
Cynak (r = ~0,7). Haubonee ynauHO BpeMEeHHYIO
M3MEHYMBOCTh CE30HHBIX 3HAUCHUI TeMIIEpaTyphbl
Bocnpous3BoauT peaHanus3 ERA-Interim — cpegHsist
ommoka coctasisieT |1,7| °C. HaumeHblIast TO4HOCTD
xapakTtepHa 1 peaHanu3a NCEP-NCAR — cpen-
Hstst om6ka [2,6] °C. DToT pe3ysibTar BIIOJIHE OXU-
nmaeM, Tak Kak peaHanu3 NCEP-NCAR peanuzoBan
¢ MOMOIIbI0O MeHee coBepiieHHo Monenu NCEP
Mo cpaBHEHUIO ¢ Moaeabio EBpomneiickoro 1eHTpa
CpPeIHECPOYHBIX IIPOTHO30B MOTO/IbI M €T0 IIPOCTPaH-
CTBEHHOE pa3pellieHre CYILIECTBEHHO rpyoee.

KoadpunmeHTs Koppeasiuuu s 0caaikoB B
1IeJIOM 3HAUMUTEIbHO HIKE, YeM JUJISI TeMIIepaTyphl.
Tem He MeHee, Ha O6oabiieit yactu 'MC oHu cTa-
TUCTUYECKM 3HAUMMBbI, @ B HEKOTOPBIX IMYHKTaX KO-
adPpuLMeHT Koppensainn gaxe 6ospie 0,8. Ommo-
KM perMOHaIbHO 3aBUCHMBI: Ha 3anagHoM KaBkase
JNaHHBIC BCeX TPEX peaHaIn30B XOPOIIIO COIIacyloT-
ca ¢ nanaeiMu Haomonenuit (F'MC Kpacuag Ilo-
JnsiHa u [loBu). PaccunTaHa TakxKe oLIMOKa CyMMBbI
CE30HHBIX 0CaIKOB OT rogoBoii cymMmMmbl. OHa Ba-
poupyet ot 0,5 10 40%, Ho Ha GoabmuHcTBe TMC
He npesbiaeT 30%, 4To mpUeMIEMO [IJis TOPHOIA
TeppUTOPUH. XYK€ BCETO BOCIIPOM3BOASITCS CYMMEBI
ocankoB Ha 'MC Tebepaa: 6osbline OLIMOKU 3a-
(ukcupoBaHbl BO Bcex Tpéx peaHanuzax. Ha IMC,
Haxonsueiica oauxke K YepHoMoOpcKkoMy Ttodepe-
JKbI0, OTMEUAETCsI CMJIbHOE 3aBBIIICHNE KOJIMYECTBA
ocaakoB mis peaHanu3oB ERA-Interim u NCEP-
NCAR. AHanornuHasli KapTUHa XapakTepHa W JJist
I'MC HentpanbHoro KaBkasa.

JIst Bcex Tpéx peaHaJIM30B OTMETUM OOIIYIO 3a-
KOHOMEPHOCTb IPOCTPAHCTBEHHOI'O pacrpeaese-
HUS OLLIMOKU: 3aBbIIIIEHNE OCaaKoB Ha YepHoMop-
CKOM Mo0epexbe 1 10XKHOM MaKpOCKJIoHe boJibioro
KaBkaza 1 1ux 3aHIKeHHE Ha CEBEPHOM MaKpPOCKJIO-
He. DTO CBS3aHO C OTHOCUTEJIbHO I'PyOBIM OIlMCa-
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Puc. 1. CpaBHenue peaHanuzoB ERA-Interim (a), CFSR (6) u NCEP-NCAR (68) co cTaHUMOHHBIMU JaHHBIMU
(«cTaHIUsI MUHYC peaHaIn3») 10 TeMIlepaType Bo3ayxa Ha 2-X M (JieBasi KOJIOHKA) M CyMMe 0CaaKoB (IIpaBast KOJIOH -

Ka) 3a XOJIOMAHbBIN TePUO].

PaSMCp KpYy>XKa COOTBETCTBYET 3HAYCHU IO KOZ-)(.‘l)(.‘l)I/II.lI/ICHTa KoppeJAuu MEXAY CTAaHIIMOHHBIMU JaHHBIMU U p€aHaJIu30M
Fig. 1. Comparison of reanalyses ERA-Interim (a), CFSR (6) and NCEP-NCAR () with station data («station mi-

nus reanalysis») by air temperature at 2 meters (left column) and precipitation amount (right column) for cold period.
The size of the circle corresponds to the value of the correlation coefficient between the station data and the reanalysis

HUeM penbeda B ri100aabHBIX aTMOC(HEPHBIX MO-
HEJISIX M CJIIOXHOCTBIO MPUBEACHUS MOIEIbHBIX
ocankoB K BeicoTaM ['MC u3-3a OTCYTCTBUSI PErmo-
HaJIbHBIX TUTIOBUOMETPUYECCKUX I'paareHTOB Ha KaB-
kaze. [LimoBroMeTpuiecKuii rpaaueHT OonpeaeisieTcs
coueTaHueM OporpacUYECKU BBIHYKICHHOTO TTOIb-
€Ma BOo3/yxa BIOJIb TOPHOI'O CKJIOHA C YMEHBIICHU-
€M UHTETPaJbHOTO BJIarocoiaepkaHust aTMOChephl
110 Mepe YBEJIMYEHUs BBICOTHI HaJ YPOBHEM MOpS.
B ropHBIX crcTeMaxX yMEPEHHBIX IIIMPOT Ha BHICO-
tax 3000—3500 M Haxm yp. Mopsl, KaK IMpaBuJiO, OT-
MEYAIOTCSA CE30HHBIC U TOJOBbIC MAKCUMYMBI OCaI-
KoB [24]. HecMoTpst Ha TH 0011IMe 3aKOHOMEPHOCTH,
MPUBECTU MOJIEIbHBIE CYMMBI OCAIKOB K TOUKE KOH-
kpetHoit MC KpaitHe TpyaHO M3-3a OTCYTCTBUS Ha-

NEXHBIX U JOJIrONePUOIHBIX U3MEPEHUN TIII0OBUO-
METPUYECKUX rpaanueHTOB Ha KaBkase.

Jaeunnasa onacnocmov no 0aHHBLIM peanaiu3os.
CoryacHO MPOBeIEHHBIM UCCIEAOBAHUSIM 10 0000-
IIEHUIO CBeJeHUI o JlaBuHaxX bonbinoro Kaska-
3a B XX B. U pe3yJbTaTaM PeKOHCTPYKILIUU DKCTpe-
MaJIbHBIX YCJIOBUIA JIABUHOOOPA30BaHUsI HA OCHOBE
METOJa TUMM3ALUKU XOJOAHBIX CE30HOB, 3UMBI C
JIJAaBUHHBIMU KaTacTpodaMu Habmonanuch B Kas-
Ka3zckoMm peruoHe B 1953/54, 1955/56, 1967/68,
1975/76, 1986/87 rr. [25]. B 1990-¢ rombl oTMeUYeHBI
ell€ IBe 3UMBI C MACCOBBIM CXOJOM 0CO00 KPYITHBIX
JIaBUH Ha TeppuTopuu 3anagHoro u LleHTpaabHOTO
Kaskaza — 1992/93 u 1996/97 rr. [25]. Takum 06-
pazom, st BTopoii mooBuHBI XX B. B KaBKkazckoMm
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Puc. 2. XapakrepucTHKa JaBUHHOM OMAaCHOCTU 3UM IO COOTHOLIEHUIO TeMIepaTypbl BO3AyXa U OCaaKOB 3a XOJO/-
HBI TIEpUO/I IO JAHHBIM METEOPOJIOTMUYECKUX CTAHLIMI (OCh aOCLIMCC) M PeaHaIu30B (OCh OpAMHAT):

a — ERA-Interim; 6 — CFSR; 6 — NCEP-NCAR (1948—2018 1r.);

2 — NCEP-NCAR (1980—2018 rr.). 3esi€Hble KpY>KKH — MOJHOE

COOTBETCTBUE MEXIY IaHHBIMU pe€aHain3a 1 Ha6J'[IOI[€HI/II7I, CEPLIE — YAOBJIETBOPUTEIBbHOEC, KPACHBIE — HEYAOBJIIETBOPUTECIIbHOC
Fig. 2. Characteristics of the avalanche danger of winters by the ratio of air temperature and precipitation during the
cold period according to the data of meteorological stations (abscissa) and reanalyses (ordinate):

a — ERA-Interim; 6 — CFSR; 6 — NCEP-NCAR (1948—2018); e — NCEP-NCAR (1980—2018). Green circles — full correspon-
dence between reanalysis and observation data, gray — satisfactory, red — unsatisfactory

pervoHe Mbl ITOJy4yaeM XpOHOJOTMYECKMIA psif Jia-
BUHHBIX KaTacTpod, MpeacTaBIeHHbI CEMbIO 31-
mamu. [IpoaHann3upyeM cTereHb JaBUHHOM orac-
HOCTH IO TaHHBIM peaHalu3oB. OTMETHUM, UYTO B
XXI B. He ObUIO HU OTHOU 3UMBI ¢ MAKCUMAaJIbHOM,
4-i1 cTeneHbIO JIJABUHHOM OMaCHOCTHU KaK 10 METe0-
JaHHbeIM M C u HemmocpeaCTBEHHBIM HaOJIIOACHU -
sIM 3a JJaBUHaMM B PerMOHe, TaK U Ha OCHOBE JdaH-
HbIX peaHalu30B. OlLleHKa JaBUHHON OMaCHOCTU
BhITIoNIHEHa 1o JaHHbIM M C u peananuzoB ERA-
Interim, CFSR u NCEP-NCAR.

PaccMmoTpum nmoapobHee comocTaBlIeHUE MO~
KaszaTeJs JJaBUHOM OMaCHOCTU MO JaHHBIM pe-
aHanu3oB ¢ nanHeiIMU ['MC (puc. 2). lng atoro
OIpenesIM CAeAyIolIe KPUTEPUU TOUHOCTU BOC-
MPOU3BEACHMS JABUHHOI OITACHOCTH 3UM Ha OCHO-
BE peaHaJIn30B: «X0pouio» — MPU COBIAICHUM CTE-
MEeHU JaBUHHON oImacHOCTH 1o maHHbIM 'MC u
peaHanu3a (IIpu 3TOM a0COTIOTHBIE OIITMOKM TeMIIe-
paTyphl 1 0CaaKOB MOTYT BapbUpOBaTh B IIpeaesiax
CpeIHeKBaAPaTUIECKOIO OTKJIIOHEHUSI, Ompeneisie-

MOTO B paMKax METOIUKMU [6]); «ydosaemeopumens-
HO» — IIPU OTKJIOHEHMU Ha OJHY Tpajalulo; «He-
yodosiemeopumenbHo» — TIPpU OTKJIOHCHUM Ha
JIBE-TPU rpafaliu. YCTaHOBJICHO, YTO pPeaHalN3
NCEP-NCAR B 58% ciryuyaeB BOCIIPOM3BOIMUT JIa-
BUHHYIO onacHOCTh Ha LlenTpanbHoM KaBkasze Ha
YPOBHE «XOPOI110», B 33% — «yIOBJICTBOPUTEIBHO»,
B 9% ciy4aeB — «HEYIOBJIETBOPUTEIBHO» (IIPU BbI-
o6opke ¢ 1948 mo 2018 r.) Eciu e nmpuBecTH BbI-
6opky NCEP-NCAR « Tomy Xe BpeMeHHOMY psIy,
yT0 y peaHanu3oB ERA-Interim nu CFSR (1979—
2018 rr.), To COOTHOIIEHUE OYIET CIEAYIOLIUM:
62% — «xopol1o», 26% — «yIOBJIETBOPUTEILHOY,
12% — «HeymoBIETBOPUTEIbHO». Takum oOpa3om,
KapAWHaJIbHOM pa3sHMIIBI MO pe3yjabTaTaM CpaBHE-
HUS 3a pa3Hble BpEMEHHbBIC IMPOMEXKYTKU HE Ha-
omopnaerca. Peananns CFSR B 67% BocriponusBo-
JIAT JIJABUHHYIO ONTACHOCTh Ha «Xopolo», B 30% — Ha
«YIOBJIETBOPUTENIbHO», B 3% — Ha «HEYIOBJIETBOPH -
TeabHO»; peaHann3 ERA-Interim B 71% — Ha «xo-
poio», B 29% — Ha «yIOBJIETBOPUTEILHO». PeaHa-
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mm3 NCEP-NCAR oxka3zancs XyImmM UCTOYHIKOM
MOJIECJIbHBIX JaHHBIX 1JIS1 0O0OIIEHHBIX OLIEHOK Jla-
BUHHOI OMMAaCHOCTHU, IIPUYEM HAUOOJIbIIKE OIIMOKU
HaOMIOOAINCh B ONPENeICHUN 3UM CIa00ii JTaBUH-
HOIT ormacHOCTU. OTMETHUM, YTO pelIeHHe IMpooIIe-
MBI C IUTFOBUOMETPUYCCKUM TPAIMEHTOM, KOTOPBII
OBLI pacCCMOTpPEH paHee, MOXET 3aMETHO YIyYIINTh
OLICHKY IoKa3aTejiell JaBUHHOI OIaCHOCTH IO JaH-
HBIM peaHalIn30B M KIMMaTUIECKUX MOIeleil Bo-
obwe. Mtak, u3 Tp€x UCIOJIb3yEMbIX PeaHATU30B
ayuiminii — ERA-Interim, koropwiit B 71% cnyya-
€B YCIIEIITHO BOCIIPOM3BOIUT JIABUHHYIO OIAaCHOCTh
3MMHHUX CE30HOB U OIIMOKAa KOTOPOIo HU pa3y He
BBIXOIIMJIA 3a TIPEIeIIbl OMHOM Ipagalivii.
Cunonmuueckue yca06us 8bICOKOI U IKCMPeMAat,-
HoIl aasunHoli onacnocmu. PaccMOTpeHbl OCHOBHBIE
XapaKTePUCTUKUA aTMOCHEPHON HMUPKYISILUKI HaL
EBpomnoit u CpennzeMHOMOPBEM IJISI CE30HOB, B Te-
YeH1e KOTOPBIX HAOJII0aaIach CIIbHASL K aHOMAJIb-
HO CUJIbHAS JIJaBUHHAsSI OMacHOCTh. [Jis1 mepromoB
3KCTPEMaIbHOTO JIJABUHOOOPA30BaHMST PACCUUTAHBI
MUPKYISIIMOHHBIE MHIEKCHI, XapaKTepHU3yIOIIe
B3aMMHO€ PacCIOJIOXEHNE U MHTEHCHUBHOCTh OC-
HOBHBIX KPYITHBIX LIEHTPOB ACUCTBHSI aTMOC(]EPHI.
Hcnonp3oBaHbl ciaenytomme nHAEKCH: CeBepo-AT-
maHtndeckoro konebanmsa (NAO); Bocrounasg Ar-
nanTtuka/3amanHas Poccusa (EA/WR); CkannuHa-
Busg (SCAND) [26]. YcTraHOBIEHO, YTO JJABUHHBIE
COOBITHSI IPOMCXOAMIIN KaK IIPH OTPULIATEIbHBIX,
TaK W IIPpY IOJOXUTEIbHBIX BEIMINHAX IIePeUrC-
JICHHBIX MHIEKCOB, T.€. KaKOi-I1100 CBSI3U BBICO-
KOW M 3KCTPEMAJIbHOM JJABUHHOUW OITACHOCTH C Ma-
KpoMaclITaOHbIMU KojJeO0aHUSIMU aTMOC(hepHOH
LUPKYJISIIUKA OOHApYKEeHO He ObL10. [JIs1 Bcex 3UuM-
HHUX CE30HOB C 3KCTpEeMaIbHOM JTJaBUHHOI OMacHO-
CTBIO CpeIHNE 3HAaUueHUS TeMIepaTyphl Ha YPOB-
Hax 850, 700 m 500 rlla mo maHHBIM peaHaNIM3a
NCEP-NCAR oxka3zanuch HIKe HOpMEL. [1pn aTom
MHTEeTpaJbHOE BarocoiepkKaHue cToj0a aTMOC-
(eprl B OONBIIMHCTBE CIyd4aeB TaKKe 0Ka3aloch
HIXKE CPEeIHUX MHOTOJIETHUX 3Ha4eHW (puc. 3).
[lomuepkHEM, UYTO 3MMBI C MACCOBBIM CXOJIOM KaTa-
CTPO(UIECKUX JIABMH MPEXIE BCETO ObLIN CBSI3aHBI
C OTpUIIATEIbHOI aHOMAaJINEl TeMIIepaTyphl B Cpel-
Heli Tportocdepe, a He ¢ TOJIOXUTEIbHBIMA aHOMa-
JINSIMU BJIarocoAepKaHus 1 OOMIbHBIMU OCaIKaMMU.
PaccMmoTpuM cMHONTHYECKHME CUTYalluK, KOTO-
pBIe CIIPOBOLIMPOBAIN CXOI KPYITHBIX 1 KaTacTPO-
(uyeckux JaBUH B 3UMHUE ce30HbBI 1968—2018 rr.
[1o xaxxmoMy 3Mnm304y KPYITHBIX JABUHHBIX COOBITHIA

Ha ocHoBe naHHbIX peaHann3a NCEP-NCAR o6b11u
IMOCTPOEHBI Y TIPOAHAIM3UPOBAHEI KAPTHI TaBJICHUS
Ha YpOBHE MOpsI, TeOITOTEHIIAIa 1 aHOMAJIUU T'eo-
noreHuuana Ha yposHe 500 rlla, aHomanuu Temre-
patypsl Ha 850 rlla u BiarocogepxxaHusl B CTOJ10e
BO3/yXa. YCTaHOBJIEHO HECKOJbKO HUPKYJISIIIMOH-
HBIX MEXaHU3MOB, KOTOPBIE MOXKHO pacCMaTp1BaTh B
Ka4yeCcTBe PerMOHAIbHOM TUITM3AllUM «JIaBUHOOIIAC-
HBIX» CUHOINITUYECKUX TTpoLeccoB (TabJ. 4).

1. 3onanvHutil yuxaonuveckuii oxcuoiii 3L(FO) —
XapakTepusyeTcsl 00Jice I0KHBIM 110 CPaBHEHUIO
CO CpeOHUM KIMMATUYECKUM ITOJIOXEHUEM BHI-
COTHOU miaaHeTapHOI (POHTAJbLHOU 30HBI U OT-
pulaTeJbHOW aHOMaluel reormoTeHLMana Haj
Boctounoii EBponoii. B Takoii cutyauuu Han Cpe-
JU3EMHOMOPCKUM PErMOHOM (hOPMUPYIOTCS 00J1a-
CTU CYIIECTBEHHBIX TEMIIEPATyPHBIX KOHTPACTOB U
AKTUBU3UPYETCSI LIMKJIOTEHE3, IPUUEM CPeaU3eM-
HOMOpPCKME IIUKJIOHBI TIePEeMEIIA0TCs IIPeuMYIe-
CTBEHHO B BOCTOYHOM HarpaBJICHUU.

2. MepuduonanvHblil UWUKAOHUHECKUL FHONCHDBLIL
MII(FO) — pe3yabTaT BTOPXKEHUSI apKTUUYECKOTO
Bo3ayxa co CkananHaBuu B Boctounyio EBpony u
Ha bankanbl. B pesynbrate Hag Cpean3eMHOMO-
pbeM PE3KO aKTUBU3MPYETCS LMUKJIOHWYECKasl Je-
saTeJbHOCTh. [Ipolnecc xapakrepusyercst GopMuU-
pOBaHMEM BBICOTHOTO LIMKJIOHA Hax BocTouHoit
EBpomnoii u rpedbHs1 Hag KacnivueM U 10XKHOM moJjio-
BUHOI Ypaja, B pe3yJibTaTe TPaeKTOPUU CPEeaU3eM-
HOMOPCKHMX LIMKJIOHOB HaIIpaBJIeHbI B CEBEPO-BOC-
TOYHOM HaIIPaBICHUU.

3. 3oHanbHbLI YUKAOHUYECKUI AMAAGHMUYECKUL
31I(A) — xapakTepu3yeTcsl TUTIMYHBIM MepeMelLeHN -
€M aTJIaHTUYECKHMX IIMKJIOHOB C 3arajia Ha BOCTOK, OJl-
HaKO UX TPaeKTOPMU cMelleHbI mpuMepHo Ha 1000 km
K 10Ty (110 CpaBHEHUIO CO CPEAHMMU MHOTOJIETHUMMU),
B uTOre arMocdepHble (PPOHTHI CYIIIECTBEHHO BIMSIIOT
Ha noroay CesepHoro Kaskaza. MHoraa nmpoiecc co-
MPOBOXKIAETCST TOITOJIHUTEIBHBIM BBIXOIOM FOXKHOTO
LIMKJIOHA, KOTOPLIi1, KaK MpaBwiIo, GOpMUPYETCS Ha
XOJIOMHOM (PpOHTE aTJIAHTUYECKOTO.

4. 30HanbHO-MepUOUOHANbHBLLL YUKAOHUYECK ULl am-
AQHMUYecKUll — B CUHOTITUYECKON MPAaKTUKE ITOT
MPOLIECC HA3hIBAIOT «HBIPSIOIINI IIUKIOH»; PeYb
HUIET O CYLIECTBEHHOM OTKJIOHEHUHU TPASKTOPUM aT-
JJAHTUYECKOTO IIMKJIOHA Ha 10ro-BocTok (co CKaHau-
HaBuM B LIeHTp EBporeiickoii teppuropuu Poccuu u
nanee Ha CpeaHioro 1 HukHioro Boary). CeBepHblii
KaBka3 oka3bIiBaeTCs B 30HE aKTMBHBIX XOJOTHBIX
(bpPOHTOB U XOJIOAHOTO BTOPKEHMS B THUTY LIMKJIOHA.
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Puc. 3. AHoManust TeMIepaTypbl OTHOCUTEIbHO cpeaHel kaumaTudyeckoit (1981—2010 r.) Ha uzobapuyeckoi mo-
BepxHocTu 850 rlla (a) u BnarocogepkaHus B cTojioe Bo3ayxa (6) mist tepputopun CeBepHoro KaBkasza no naHHbBIM

peananuza NCEP-NCAR.

CTpCJ’[KaMI/I ITOKa3aHbl 3UMBI C 3KCTpCMaIIbHOI7I JJaBUHHOI OMAaCHOCTBIO
Fig. 3. Anomaly of temperature relative to the average climatic on the isobaric surface of 850 hPa (a) and of moisture
content in the air column (6) for the territory of the North Caucasus according to the NCEP-NCAR reanalysis data.

The arrows indicate winters with extreme avalanche danger

Ecnu onieHuBaTh 0COOEHHOCTH KPYITHOMACILITA0-
HBIX TT0JIel aTMOC(EepHON UUPKYIISILINHT, TO IS BCEX
3HAUMMBIX JIJABUHOOITACHBIX CUTYallUll XapaKTepPHbI
IJIyOOKHEe aHOMaJIuK reoroTeHIana Han BoctouHoit
EBporoit niu Hag ceBepHOIT ToJoBUHOM EBporneii-
ckoli TeppuTopun Poccuu 1 COOTBETCTBYIOIINME UM
OoTpUlIaTeIbHbIe aHOMAJIUX TeMIepaTypbl Ha YpOBHE
850 rlla, kak mpaBujIO, MPEBHILIAIOLINE IO MOIYJITIO
5°C (puc. 4). B utore Bce MHOroo0pa3ue CUHOIITHYE-
CKUX MPOLIECCOB CBOAMUTCS K ABYM CUTYaLIMSIM: a) TITy-
0OK1e BTOPXKEHUST apKTUUYECKOTO X0JI0[Ia CO CTOPOHBI

CKaHAMHABCKOTO ITOJyOCTPOBa, KOTOPhIE ITPOBOLIM-
pyIoT HukIoreHe3 Haa Cpeau3eMHOMOPCKUM PEeruo-
HOM; 0) TOCTIOICTBO apKTUUYECKOI BO3MYIIHON MacChl
HaJl CeBepHOI1 MoJI0BMHOM EBpOITBI B cOUeTaHNM C TTO-
JIOXKUTEIBHON aHOMaMel Temriepatypbl Hag Cpenn-
3€eMHOMOPBEM, B PE3YJIbTaTE KOTOPOTO MPOUCXOAUT
AaKTMBU3Aa1IMsl BEICOTHOMH TJITAaHETAPHOM (DPOHTATTLHOM
30HBI U LIUKJIOTeHe3a (KakK FXKHOT0, TaK M aTJIaHTUYe-
ckoro). B o6eux cutyanusax CeBepHbiii KaBkas oka-
3bIBACTCS B 30HE NEHCTBUSI aKTUBHBIX aTMOC(EPHBIX
(bpoHTOB, ITOATOMY aHOMAJILHO BBICOKME 3HAYEHUSI
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Tabnuya 4. XapakTepiCTHKa CMHONTHYECKNX IIPOLIECCOB, CHPOBOLPOBABIINX BHICOKYIO M 9KCTPEMATbHO BBICOKYIO JTaBUH-
HYIO OIIACHOCTD B 3uMHMeE ce30HbI 1968-2000 r.

Lupkynsiust B cpenHeii Tpormocdepe (AT500), Temriepatypa U BIarocoaep:KaHue Ha 06
Ton v nata ypoBre AT850 1 roJie TaBIeHMST HA YPOBHE MOPSI 11as1 XapaKkTepH-
CTHKa Tporiecca
AT500 AT850 YPOBEHb MOPSI
1968 .
05.01—15.01 . YepenoBaHue TPOIMUYECKOTO Cepust 10KHBIX LIMKIOHOB 30HAJIbHBIN TUKITO-
.01-15. 3aragHbIi i
HepeHoC ¢ Bbl- 1 YMEPEHHO-KOHTUHEHTAJIbHOTO [T ——— HUYECKMI (cpear3eM-
1973 CTDBIMI BOTHAMI BO3J1yXa; BJIarocojiep>kaHue A . ’ HOMOPCKUE LIMKJIIO-
01.12—07.12 p GITH3KO K HOPME B KOHIIE TIepHoa I0XKHAasI TIepy- wer) 3L(1O)
Gbepust aTIaHTUYECKOTO LIMKJIOHA
12—16 stHBaps — 10KHast epude-
1976 Py ATJIAHTUYECKOTO LIMKJIOHA;
12.01=21.01 I'ny6okuit ukioH | Apkrudeckoe BropxkeHue Ha ETP 17=21 ﬂHBapﬂv_ CPEMIBEMHO" MepunuonanbHbiii
y N P P MOPCKHH IIMKIIOH LIMKJIOHUYECKU I
Hana BocrouHoit | co CkaHauMHaBUM; BJlarocoaepka-
1979 . (Ccpean3eMHOMOPCKIE
EBpomnoit HUE OJIM3KO K HOpMe
01.01—04.01 BBIXOI I03KHOTO [IUKJIOHA uukitonsr) MII(TO)
1986 ¢ Bankan
20.01-31.01
3oHanbHBIM Mpo- | YepeaoBaHue BOJH TPOITUUECKOTO 30HaIbHbIN LIUKJIO-
YepenoBaHue aTJaHTUYECKUX .
1987 11ecc Ha ceBepe TEIIa C BTOPKEHUSIMU HUYECKMII (aTJIaHTH-
o W I0KHBIX IIUKJIOHOB
01.01—10.01 | ETP; rmy6okmii YMEPEHHO-KOHTHHEHTAJIbHOTO YeCKUe U FOXKHBIC
M U UX 00BbeNMHEHUE
BBICOTHBII IIUKJIOH U apKTUYECKOTO BO3IyXa nukiIoHbl) 3L1(A)
YepenoBaHue BOJIH Teruia 30HaJIbHO-MEPUIUO-
BricTphie motorue .
1987 BOJIHBL CO C ApKTUYECKUMU BTOPXKEHUSIMU «HpIpsionye» aTJaHTUYECKUE | HAJTbHBIN IUKJIOHWYE-
24.01-03.02 B ThLTY IIUKJIOHOB; BJIarOCOepKa- LIMKJIOHBI CKUi1 («HBIPSIOIINE»
CkaHAMHaBUHU
HUe OJIM3KO K HOpMeE HukIoHb) SMLI(A)
YepenoBaHKe TPOTTUIECKOTO 30HAaTbHbBIN
1993 3 . 1 YMEPEHHO-KOHTUHEHTAIBHOTO Cepust aTTaHTUYECKUX LIMKJIOHUYECKUIA
22.01-29.01 araHbN BO3IyXa; BJIAroCcOIEpXKaHIe LMKJIOHOB (aTIaHTUYECKIE
TEpeHOC ¢ JIM3KO K HOpME unkioHbl) 3L (A)
OBICTPBIMU -
1996 BOJTHAMMU YepenoBaHKe TPOIMIESCKOTO U yMe- 30HAJIbHBIN TIUKJI0-
22.12-30.12 PEHHO-KOHTUHEHTAIEHOTO BO3IyXa; Cepust 103KHBIX IITKJIOHOB HUYECKUN (FOXKHBIC
) ’ BJIAroco/iep>KaHue BbIllIe HOPMbI umkioHb1) 3L(1O)

TEMIIepaTypbl CMEHSTIOTCSI KCTPEMaIbHO HU3KIMU B
COYETAaHUM C MHTEHCUBHBIMU (MJIN IIPOIOJIKUTEIb-
HBIMM) cHeromanzamMu. Ecnu temmniepaTypHbIii (DOH B
TeUeHHUE MINTEIHHOTO IIeproaa, IPeAIIeCTBYIOIIEe-
IO ONMCHIBAEMBIM COOBITHSIM, ObIJT HUKE HOPMBEI, TO
(opMuUpyroTCs OJaronpusTHBIE YCIOBUS IS cXoaa
0C000 KPYITHBIX CHEXKHBIX JTABUH.

AHaIN3 CHHONTUYECKNX ITPOLIECCOB MO3BOJIMII
BBISIBUTH TOMUHUPYIOIIYIO POJIb MOJSIPHO-(QPOHTO-
BOTO LIMKJIOTeHEe3a B (pOpMUPOBAHUU OCOOO omac-
HBIX JIJaBUHHBIX cuTyanuii. [1pu aTom atmanTuye-
CKH€ LIMKJIOHBI TOXE UTPaloOT JOCTATOYHO 3aMETHYIO
poIb (TpM citydast U3 neBITH). JIaBUHHBIE KaTacTpo-
(u1 3uMbl 1986/87 1., MOAPOOHO OMKUCAHHBIE B pa-
6oTe [26], BEepOSITHO, CBSI3aHBI C TAKOM TTOCIIEA0BA-
TEJIbHOCThIO CMHONTUYECKMX IIPOIIECCOB: a) BHIXOI
CPeIM3eMHOMOPCKUX IIMKJIOHOB CHavyaja ¢ 10ro-
3amaja, a 3aTeM — C 3arana; 0) «HbIPSOIIUi» aT-
JJAHTUYECKUU LIUKJIOH, KOTOPBIA, KPOME 3aMETHBIX
0CaJIKOB, IIPUHEC pe3Koe MTOHMXKEHIE TeMIlepaTy-
pbl. CuTyanus ycyryomiach TeM, 4TO 3MMHUM Ce30H

ObLT HECKOJIBKO XOJIOMHEE CPEIHEr0 MHOTOJICTHE -
ro (poHa, 4To 0OYCJIIOBUJIO OJIArOMPUSITHBIE YCII0-
BUS 1711 (POPMUPOBAHUST HEYCTOMYMBOIO CHEXHO-
TO ITOKPOBA CO CIIOSIMHU pa3pbixiieHns. OmHaKo gaxe
Ha BpeMeHHOM MaciTabe, COOTBETCTBYIOIIEM CH-
HoITHUYecKuM Tpolieccam (5—10 cyTok), Biaroco-
nepxanue atMocdepsl Hag CeBepHbiM KaBka3oM B
OOJIBILIMHCTBE Cy4aeB ObLIO OJIM3KUM K HOpME U Ha
(hoHe 103KHBIX LIMKJIOHOB (3a UCKJIIoueHrueM 1996 .).

OO0cyxKaeHue pe3yJabTaToB 1 BHIBOIbI

JeTalbHbBI aHAIU3 METEOPOJIOTMYECKUX YCII0-
BU# GOPMUPOBAHUS CUIBHON M aHOMAJIbHO CUJIb-
HOM CTerneHM JaBUHHOI OMacHOCTM IoKa3all, 4YTo
Ha MaciTabe CMHONTUYECKUX MTPOLeCCOB Hanboee
TUIIMYHASI CUTyallMsi — OTpUIIATeJIbHAsl aHOMaJIUS
reoIoTeHIIaIa B CpeIHeEN Tporocdepe ¢ LIeHTPOM
Haj 3apyOexHbIMU cTpaHamu BoctouyHoii EBpo-
Mbl, KOTOPO COOTBETCTBYET BTOPXKEHME apKTUYe-
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Puc. 4. Mecsiunble aHoManuu teMrepatypsl Bo3myxa Ha 500 rlla (cneBa) u BrarocomepxaHust B CTOJ0e aTMocdepbl
(cipaBa) oTHOCUTENBbHO KiMaTtndecKux HopM (1979—2010 rr.) B 3MMbI 9KCTPEMaTbHOTO JJABUHOOOPA30BaAHUS

Fig. 4. Monthly anomalies of air temperature by 500 hPa (left) and of moisture content in the atmospheric column
(right) relative to climatic norms (1979-2010) in the winters of extreme avalanches
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cKoro Bo3myxa co CKaHIMHABUU B I0XKHBIE PAliOHBI,
MIPOBOLIMPYIOIIee aKTUBU3AIIUIO MOJISIPHOTO (hpOH-
Ta 1 HmuKJoreHe3 Hag CpeanzeMHOMOpbheM. boiee
peIKUii, HO TOXE TOBOJBLHO TMITMYHBIA MPOLEcC —
(bopMupoBaHUE BBICOTHOTO LUKJIOHA HAaJ CEBEPHOM
noJIoBMHOI EBpoOMbI, KOTOPOMY COOTBETCTBYIOT LTy~
OoKMe OTpMLIATEIbHbIE aHOMATMU TeMIOepaTyphl y
MOBEPXHOCTU 3eMJIU. B 3TUX yCI0BUSIX TAaKXKe TTPOUC-
XOISIT aKTMBU3alIMsl BBICOTHOM IJIaHETapHOR (hpOoH-
TaJIbHOM 30HBI HAJ IOXHBIMU paitfoHaMu EBpornbl u
nukinoreHe3 Hag Cpenn3eMHBIM 1 YEPHBIM MOPSIMHU,
HO TPaeKTOPUM I0XKHBIX LIMKJIOHOB B TAaHHOM CJIy4yae
HaITIpaBJICHEI C 3aIlafa Ha BOCTOK. DTOT TUI KPYITHO-
MacIITaOHOM LUPKYJISILMA BKIIOYAET B ¢€0Sl BBIXOM
aTJIAHTUYECKUX LIUKJIOHOB, TPAEKTOPUMN KOTOPBIX
OKa3bIBAIOTCS CYLLIECTBEHHO I0XKHEE CPeIHUX MHOTO-
JleTHUX. Ecn conocTaBiasiTh MOMyYeHHbIE PE3yJibTa-
ThI C TUNIM3ALMEN JI3epa3eeBCKOro, TO OKAXETCs, UYTO
OOJIbIIIAsT YaCTh JIABUHOOITACHBIX CUTYALIMI COOTBET-
ctByeT Tuny Ila (SIpKo BBIpaxkeHHBIN a30pCKUMA 1
CUOUPCKUI aHTULIMKJIOHBI Y aKTUBHBIA LIUKJIOT€HE3
MEXXAy HUMU HaJ 10XHOI rojioBuHoi EBpornbr) [15].
OnmHako maHHAas TUMM3AYs He JAET ITOJIHOIO Mpe-
CTaBJIEHUSI 00 aHOMAJIUSIX OCHOBHBIX METEOPOJIOrH -
YeCKMX XapaKTEepUCTUK B cpeaHel Tporocdepe.
boJblias 4acTb 3MMHUX CE30HOB C BbICOKOU U
AKCTpEeMabHOM JaBUHHOMW OMACHOCTbHIO XapakTe-
pu3yeTcs oTpULaTebHON aHOMalWel TeMmepary-
pol Bo3ayxa. IIpu aToMm BiarocoaepxaHue ctosda
aTMocdepbl, OCPEIHEHHOE IO CE30HY, OKa3bIBaeT-
Csl HUXKE HOPMBI, a 111 CAHONITUYECKUX MPOLIECCOB,
BbI3bIBAIOIIIMX JAaBUHOOIIACHBIE CUTyalluu, OJIN3-
KM K HOpMe. DTO 03Ha4YaeT, YTo B (DOpMUPOBAHNH
AKCTPEMAIbHBIX JIJABUHOOITACHBIX CUTYaLMii TTepPBO-
CTEIIEHHYIO POJib UTPAET CTaOMIbHAS OTPULIATEb-
Hasi aHOMaJIus TeMIlepaTypbl BO3ayxa Ha MPOTSI-
JKEHMU OO0JbIIEH YaCTU 3MUMHETO CE€30Ha, KOTOopasi
BbI3bIBAET AaHOMAJIbHO BbICOKOE CHETOHAKOILJIEHUE
Jaxe MpY CE30HHBIX CyMMax OCaaKOB, OJU3KMUX K
Hopme. UmeHHo nmosTtoMmy B XXI B. He ObLIO OTME-
YEeHO HM OOHOM 3MMBbI, XapaKTepU3yeMO CHIbHOM
WJIN KCTpeMaIbHOM JIJABUHHOM ormacHocThi0. Cpen-

JIutepaTypa

1. Huss M., Bookhagen B., Huggel C., Jacobsen D.,
Bradley R.S., Clague J.J., Vuille M., Buytaert W.,
Cayan D.R., Greenwood G., Mark B.G., Milner A.M.,
Weingartner R., Winder M. Toward mountains without
permanent snow and ice // Earth’s Future. 2017. V. 5.
Ne 5. P. 418—435.

HSIST Ce30HHASI TeMITepaTypa 3MMHHUX CE30HOB B IO-
caemnue 20 et OblIa win OJM3Ka K CpeaHeil MHO-
TOJIETHEH, WJIM CYIIeCTBEHHO IIpeBhIIIaja ¢€, B TO
BpeMsI KaK pexkKiM YBIaXKHEHUS SINU30IMIECKH IIpe-
BHIIIIAJ CPpeTHUIT MHOTOJIETHUN (PoH Bo3MoxXHO,
OoTpHUIaTeIbHAas aHOMAJIMs TeMIepaTyphl BIUSIET
Ha JIABUHHYIO OITACHOCTh IIPEXKIe BCEro KaK ITOKa-
3aTejIb, OMPEIeIISIIONINI CTpaTUrpaduio CHEXKHOTO
TMOKPOBa U CIMOCOOCTBYIOIIUI MOSIBJIEHUIO OC1a0d-
JICHHBIX CJTOEB (CIOEB pa3phIXJICHNUS).

Hoka3zaHo, 4TO gaHHble peaHann3oB ERA-
Interim m CFSR MoryT OBITh UCITOTE30BaHbI B Ka-
YyeCcTBEe MHCTPYMEHTa KaueCTBEHHOM OIeHKU Jia-
BUHHOM OMACHOCTU Ha CE30HHOM MacIluTabe 1o
KpyIIHOMY TOpHOMY peruony. Tak, mo CeBepHOMY
KaBka3y oHM moKa3ajiy BIIOJIHE aAeKBaTHYIO KapTH-
HY TeMIIepaTypHO-BIaXXKHOCTHOTO peXrMa 3UMHUX
CE30HOB: HECMOTPS Ha 3HAYMUTEJbHBIC OIINOKM 110
otneabHBIM 'MC, B 1IeJIOM 110 KPYITHOMY TOPHOMY
peruoHy JaHHbIE MOISIMPOBAHUS MOXHO IIPU3HATD
yIOBIETBOPpUTEAbHBIMU. PDaKT MpHUEeMIEMOTO BOC-
MIPOU3BEACHMST PeaHAIM3aMU METEOPOIOTUIECKOTO
pexXrMa B BEICOKOTOPHBIX paiioHAX MOATBEPKIA-
eTCsl B psiae paboT MO pa3HBIM PeruoHaM 3€MHOTO
mrapa: Ha Kaskase [20], B Augax [27], B BocTouHoit
Adpuxke [19] u apyrux pernonax [28], 4To OTKpbI-
BaeT MEPCIEKTUBDI IS TOJATOCPOIHOTO (DOHOBOTO
MIPOTHO3a JJABUHHOM OITACHOCTU Ha OCHOBE MOZEIIb-
HbIx cueHapues [PCC [29].

baaromapaocTn. AnipoGanust JaHHBIX peaHalIn30B
IUTSL BOCIIPOM3BEICHMS CTEIIEHH JIaBUHHOI OIAaCHO-
CTH 3UM BBIIIOJIHEHA MpY Toaaepkke rpanTa PODU
(mmpoexT Ne 20-05-00280 A); orileHKa CHHOIITHYECKIX
YCJIOBUI, BBI3LIBAIOIIMX 9KCTPEMAabHbBIC OCAOKU U
OJIarOIIPUSITHBIC YCIOBHS JJABUHOOOPA30BAHMS B BbI-
cokoropHsbix paitonax CesepHoro Kapkasa — mpu
nopaepxkke PODU (mpoekt Ne 20-05-00176).
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