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Pedepar. PaccMoTpeHbl omacHble THAPOMETEOPOJIOTHYECKHE SBICHUS Ha
Tepputopun Poccum, OKasbpIBaloLIME CYIIECTBEHHOE pPa3pyLIMTENBFHOE BO3ICH-
CTBHC Ha IMPUPOAHBIE CUCTEMBI CYIIN HUJIU UX OTACIbHBIC KOMIIOHCHTEI. BI)II[CJIeHa
21 xareropusi: O4eHb CHJILHBIH BETEp, CMEpY, OUCHb CUIIBHBIN JOXKIb, OYEHb CHIIb-
HBIA CHET, KPyNHBIA I'paji, CWIIbHAs METeNb, CHIIbHAs MbUIbHAs (IlecuaHas) Oyps,
CHJIBHOE TOJIOJIEIHO-U3MOPO3€BOE OTIIOKEHHE (BKIOUas oOpa3oBaHHE JICASHOM
KOPKH), CHJIBHBIM MOpO3, aHOMAaJbHO-XOJIOJHAs IOrofa, CHIIbHAs »apa, aHo-
MaJIbHO-)KapKas IOroAa, Ype3BblUaifHasi MOoKapHas OMNACHOCTh, CYXOBEH, 3acyxa
arMocdepHasi, BBICOKHI CHEKHBIN ITOKPOB, HABOJHEHHUE (Pa3HOTO I'eHE3Uca), Cellb,
OTIOJI3€Hb, CXOJl CHEXKHBIX JIaBHH, abpa3us MOpckux OeperoB. J[ms kaxxnoro omac-
HOTO SIBJICHHS ONPEJEICHO /1B YPOBHS IIOPOTOBBIX 3HAYEHUM: HAYMHAsI C KOTOPOTr'O
OHO CTaHOBUTCS OINACHBIM ISl IPUPOAHBIX CUCTEM (TIE€PBBII ITOPOr) U HAUUHASA C
KOTOPOTO TIOCJIEACTBHUSI HPUOOpETaroT KaTacTpopUUecKuil Xapakrep (BTOPOM
nopor). IIpuBeneHo pacnpeneneHue siBICHAH 110 OMOMaM IIPU HAJTMYUU CBEICHUH O
peanm3anuy X0oTs OBl pa3 3a ucroputo HabmromeHuii. Hu B omHOM u3 OMOMOB Bce
SBJICHUS HE TOCTUTAJIM IEPBOTO MOPOTOBOTO 3HaUeHUs. 11X MakcuMaIbHOE pa3Hoo-
Opasue (20) ormeueHo B ropHbIX OnMomax JlansHero BocTtoka. bosbiee paznooOpa-
3M€ OIACHBIX SBJICHUH IIEPBOrO MOPOIOBOTO YPOBHS XapaKTEPHO VI FOKHBIX
PaBHMHHBIX OMOMOB OT LIMPOKOJHMCTBEHHO-JIECHBIX O CTEMHBIX W IyCTHIHHBIX, &
TaKXe VIS FOXKHBIX TOpHBIX. MUHMMAabHOE pa3sHooOpasue onacHbIX sBieHui (13)
CBONCTBEHHO HEKOTOPBIM apKTUYECKUM DPaBHHUHHBIM OHOMaM, a TakXe OCTPOBY
Bpanrens. HawuOonee mnoaBep:keHBI OMACHBIM SIBICHHSM KaTacTpo(UuecKoro
ypoBHs Anrtae-Casckuli, [Ipubaiikanbcko-Momckuil u HOxHO3a0alikanbckuit
ropHble OMOMBI. Pe3ynbraTsl pacdeToB paHroBoi koppessinnu CrnupMeHa nokasanu
OTCYTCTBUE B OOJIBIIIMHCTBE CiTy4aeB 3Ha4MMol Ha ypoBHe 0.01 xoppensiimu (3Ha-
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YUMOCTb JBYXCTOPOHHSS) MIPU CPAaBHEHHM PACIPEIENIEHUs] OMACHBIX SBICHUH 110
6uomam. IIpu conocraBieHUN OABEP>KEHHOCTH OMOMOB OIIACHBIM SIBIICHHSIM pas3-
HOW MHTEHCHUBHOCTH TPOCIIEKHBAIOTCS 3aKOHOMEPHOCTH TMPHUPOTHONW 30HAIBHO-
CTH, a TakXe CXOJICTBO OJNH3KOPACIOIOKEHHBIX TeppUTOpuil. Beinensiorcs
CIEQYIOIME TPYIIBI CO 3HAUMMOMN, BBICOKOM M BECbMa BBICOKOM TECHOTOM CBSI3U:
ApPKTHYECKUX MYCTHIHb M TOPHBIX TYHIIP; TYHAPOBBIE U JIECOTYHAPOBBIE; JIECOTYH-
JIPOBBIE M CEBEPOTAEKHBIC; CpEIHETAC)KHBbIC; FOKHOTACKHBIE, TOATACKHBIE U
XBOWHO-IINPOKOJINCTBEHHBIE; HIMPOKOINCTBEHHOJIECHBIE M JIECOCTEIHBIE; CTEM-
HBIE; TYCTBIHHBIE. TEeCHOTa CBS3HM TOPHBIX OMOMOB II0 MOIBEPKEHHOCTH OMACHBIM
SIBIEHUSIM TIEPBOTO M BTOPOTO MOPOTOBOIO YPOBHS JIPYT C JAPYroM BBIIIE, YeM C
PaBHUHHBIMH OHOMaMH.

Kirouessble cioBa. OnacHble THIPOMETEOPOIOTHUECKUE SIBJICHUS, IPUPOI-
HBI€ CHCTEMBI CYIIH, TIOPOT OMACHOTO SIBJIEHUS, HHTEHCUBHOCTh OIACHOTO SIBIIE-
HUSL, TIOABEP>KEHHOCTD OMACHBIM SBJICHUSAM, OMOM, 5KOCUCTEMA.
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Abstract. Dangerous hydrometeorological phenomena on the territory of
Russia that have a significant destructive impact on natural terrestrial systems or
their components. 21 categories have been identified: strong wind, tornado, heavy
rain, heavy snow, large hail, severe blizzard, severe dust (sand) storm, severe ice
and frost deposits (including the formation of ice crust), extreme frost, abnormally
cold weather, extreme heat, abnormally hot weather, extreme fire danger, snow
avalanches, dry winds, atmospheric drought, high snow cover, floods (of various
origins), mudflows, landslides, snow avalanches, abrasion of sea coasts. For each
hazardous phenomenon, two levels of threshold values are defined: starting from
which it becomes dangerous for natural systems (first threshold) and starting from
which the consequences become catastrophic (second threshold). The distribution
of phenomena in biomes is given if there is information about impacts at least once
in the history of observations. In none of the biomes all events reached the first
threshold. Their maximum diversity (20) was noted in the mountain biomes of the
Far East. A greater variety of hazardous phenomena of the first threshold level is
typical for the southern lowland biomes from broad-leaved forest to steppe and
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desert, as well as for the southern mountains. Minimal diversity of hazards (13) is
observed in some Arctic lowland biomes, as well as Wrangel Island. Altai-Sayan,
Baikal-Momsky and South Transbaikal mountain biomes are most susceptible to
hazardous phenomena of a catastrophic level. The results of Spearman's rank
correlation comparing the distribution of hazardous phenomena across biomes
showed the absence in most cases of a significant correlation at the 0.01 level (two-
sided significance). Comparing the exposure of biomes to hazardous phenomena of
varying intensity, patterns of natural zoning, as well as the similarity of nearby
territories, can be traced. The following groups with significant, high and very high
connections are distinguished: arctic deserts and mountain tundra; tundra and
forest-tundra; forest-tundra and northern taiga; middle taiga; southern taiga,
subtaiga and coniferous-deciduous forests; broad-leaved forest and forest-steppe;
steppe; deserts. The close connection of mountain biomes with each other in terms
of exposure to hazardous phenomena of the first and second threshold levels is
higher than with plain biomes.

Keywords. Hazardous hydrometeorological phenomena, terrestrial natural
systems, threshold of a hazardous phenomenon, intensity of a hazardous
phenomenon, exposure to hazards, biome, ecosystem.

BBegeHune

[MpuponHbie cUCTEMBI (IKOCUCTEMBI, BHJIBI, MOMYJISIIMN) MOABEPKEHBI OTac-
HBIM U HEOaronpHUATHBIM FHIPOMETCOPOIOTMISCKUM SIBICHUSAM B COOTBETCTBHUU C
reorpa)U4ecKiUM IOJIOKEeHUEeM. [Ipu 3TOM YyBCTBUTEIHHOCTh MO OTHOIIECHHUIO K
OTIACHOMY SIBIICHUIO OTPEIEICHHOW MHTECHCUBHOCTH y Pa3IMYHBIX KOMIOHEHTOB
OJTHOW TIPUPOIHOM CUCTEMBI MOKET Pa3IN4aThCs OT OTCYTCTBUS BIUSHUS 10 YHHUY-
ToxeHus. OIICHUTh CTEIEHb YIPO3bI ISl MPUPOIHBIX CHCTEM MOXXHO C TIOMOIIBIO
BBIJICIICHHS TTOPOTOBBIX 3HAYCHUI, MPU MPEBBIIICHAN KOTOPHIX HAHOCHUTCS CYIIIe-
CTBEHHBIN yIepO XOTs Obl OJHOMY W3 KOMIIOHEHTOB IPUPOIHON CUCTEMBI B BHJIE
MAacCIITA0HBIX JECTPYKTUBHBIX HAPYIICHUN, HEOOPATHMBIX U3MEHEHUH M THOCITU
3HAYUTETHHON JIONU TOMYJISIMN )KUBBIX OPTaHU3MOB.

Jls aHTPOINOTEHHBIX CHCTEM B PYKOBOSINUX JOKyMEHTax Pocrumpomera
(P 52.27.724-2019 (2019); P 52.88.699-2008 (2008) u mp.) mpeacTaBiIcHBI
TUIIOBBIC MEPEYHH METECOPOJIOTHIECKUX, arpOMETEOPOTIOTHICCKIX, THAPOIOTHYC-
CKUX M MOPCKHX THAPOMETECOPOJOIHMUSCKHUX OMACHBIX SBICHUN U 3aKPEIUICHBI UX
KpuTepuH. B psne ciydyaeB ykazaHHBIC TOPOTOBBIC 3HAYEHUS MOTYT COOTBETCTBO-
BaTh YPOBHIO, C KOTOPOTO HAHOCHTCS CYIICCTBEHHBIH yIepO MPUPOIHBIM CHUCTE-
Mam. Hampumep, 310poBbIe 1epeBbs HAUMHAIOT JIOMAThCS MPU CKOPOCTH BeTpa 25
M/c; cubHbIe TuBHU (30 MM 1 Oostee 3a 1 yac u MmeHee) u qoxau (50 MM u Oosee 3a
12 4 1 MeHee) MPUBOJIAT K CMBIBY BEPXHETO CIIOS [IOYBBI M PACTUTEILHOCTH, yCHIIe-
HUIO 3PO3HUH, B KaUECTBE MOCJCICTBUI BO3MOXKHBI OTOJI3HU, CEJIM M HABOIHCHHS;
AHOMAJIBHO KapKasl IIOT0/[a MOXKET MPUBOUTh K YTHETCHUIO U THOCTH PaCTUTEIb-
HOCTH, BOBMOXHO OcllaOJieHue ¥ THOesb )KUBOTHBIX | T.J. J[pyrue omacHble siBie-
HUSI, BOXKHBIC JUISI aHTPOIIOTEHHBIX CHCTEM, MOTYT HE OKa3bIBaTh CYIIECCTBEHHOIO
BJIMSIHUS HA MIPUPOJIHBIC, HATPUMEP CHJILHBIA TyMaH B TeueHUe 12 4acoB u Ooee.
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Kaxk npaBUIO, OLICHKA BOSI[CI‘/'ICTBI/IH OIMaCHBIX THAPOMCETCOPOJIOTHUCCKUX
SIBIICHWI HAa TPUPOIHBIC CUCTEMbI BKJIFOYAE€T CPAaBHUTENBHO HEOOJBIION WX TIepe-
yeHb. Hanpumep, nnsa ceBepa EBpomnelickoit Tepputopun Poccuu kK HaHOCAIIUM
HauOoNMpIIMA yIIep0d NPUPOTHBIM CHCTEMaM OBIIM OTHECEHBI BOJHBI XOJOAA U
JKaphbl, IEPHOJIBI C BEICOKOW MOXKapOOMACHOCTHIO, CHIIBHBIE BETPHI, 3KCTPEeMalIbHbIC
JIUBHU, CHETOITa IbI, TOJIOJICTHO-U3MOPO3eBhIe OTIOKeHus, rpax (Bacumses, 2022) ¢
IMOPOrOBbIMH 3HAYCHHUAMU [JId AHTPOIIOTC€HHBIX CHUCTEM B COOTBETCTBUH C PI[
52.04.563-2002 (2002).

Lenbto naHHON CTaThU SABISIETCS ONPENEICHUE IOPOrOBBIX 3HAUEHUH ONaCHBIX
TUAPOMETEOPONIOTHYECKUX SIBJICHUM, IIPH KOTOPBIX OHU HAHOCAT CYLIECTBEHHBIN
yIepO MPUPOAHBIM CUCTEMaM (HJIH WX OTAETHHBIM KOMIOHEHTaM), a TaKXkKe TOABEP-
JKEHHOCTh OMOMOB Ha TeppUTOpHN Poccru BBIZIETIEHHBIM OMTACHBIM SIBIICHHSIM.

3anauu:

— COCTaBIIGHHE TIEPEYHS OIACHBIX SIBJICHHWH, HAHOCSIIUX CYIIECTBEHHBIH
ymep0 IpUPOAHBIM CHCTEMAM;

— YCTaHOBJICHUEC IOPOTOBBLIX 3HAUEHU MHTEHCUBHOCTHU JJIA KaXJ0T0 oI11ac-
HOTO SIBJICHUSI HAa OCHOBE BO3ICMCTBHUS Ha MPUPOTHBIC CHCTEMBI,

— BBISIBJICHHE IPOCTPAHCTBEHHOTO PACIIPEIEIIEHHUS ONIACHBIX SBICHUH, TOCTHU-
TaloNUX MOPOTOBBIX 3HAYCHUH, 10 OFoMaM Ha TeppuTopuu Poccun.

MaTtepuanbl U1 MmeToaMKa

Jlns IpUpOAHBIX CHCTEM (KHBBIE OPTaHWU3MBI U 3KOCHCTEMBbI/TaHImIaThI)
CYIIECTBEHHBIN yIepd paccMaTpUBaETCs B BUEC MacCOBOM ruOeny (TIOBPEXKACHHM,
YTHETEHUsI) OPraHU3MOB WM JIeTpajannuu/HeoOpaTuMoil TpaHchopMaIyu 3KOCH-
cteM. JKuBbIe OpraHu3Mbl MIPUCHIOCAOIUBAIOTCS K a0MOTUYECKUM YCIOBHUSIM MECT
0o0OWTaHM, B TOM YHCIIE K KIMMAaTHIeCKUM YCIOBUSAM. BripabaTeiBatoTcst Gpu3noio-
THYECKUE U MOBEJCHYCCKIE a/lallTalllH, IO3BOJISIFOIINE BEDKUBATH B HEOIAronpu-
ATHBIX YCJIOBHSIX, BKIIFOUasi CE30HHBIN MEpHo] MOoKos. PenponyKkTHBHASI cTpaTerus
HEKOTOPBIX BUAOB paccuMTaHa Ha €XKEroIHYH KIMMaToOoOyCIOBIEHHYIO THOETh
OombIIei YacTu MOMYJISIIIY (HAIPUMEpP, HACEKOMBIC — BPEAUTEIH JICCHOTO XO3sTi-
ctBa). B manHol pabore paccMaTpHBarOTCsl SKCTpeMalbHBIE MOTOIHO-KIMMaTHyie-
CKH€ YCJOBHA, HaXOMAAIIMECS 3a MpenelaMH MPHUCIOCOOUTENHHON (B HEKOTOPBIX
CIIy4asx ¥ BOCCTAHOBUTENIbHOM) CIOCOOHOCTH MPHUPOJHBIX CUCTEM.

SIBneHus OJHOI MPHUPOABI, OKa3bIBAIOIINE CXOAHBIN (P eKT, Obun 00bean-
HEHBI WM BBHIOpaHO HamOoJee XapakTepHoe M3 HuX. [IpeamodreHue ornaBaioch
SIBJICHUSIM, HH(POPMAIHSI O KOTOPBIX JIOCTYITHA, 110 IaHHBIM PETYISIPHBIX HaOIo/1e-
HUH, 17151 00ecIieueHns COoCTaBUMOCTH. 3 MOPCKUX OMACHBIX SIBJICHUH BBIOUpa-
JIMCHh OKa3bIBAIOMINE 3HAYUTEIHHOE BO3ACUCTBHE HA OEPETOBYIO 30HY U MPHIIETal0-
IIYIO 9acTh CYIIIH.

Jnst BeIAENEHHs TOPOTOBBIX 3HAYCHUH MPOBOIUIICS MOUCK MOATBEPKACHUS
HaHECEHHsI CYIIECTBEHHOTO yIiepOa MpUPOAHBIM CHCTEMAaM WIIH XOTS OBl OMHOMY
U3 UX KOMIIOHEHTOB. J[JIs MPUPOIHBIX CUCTEM MOXKHO BBIIEIUTH JIBA YPOBHS MOPO-
TOBBIX 3HAUCHHI: TIEPBBIH — COOCTBEHHO BO3MOXKHOCTh HAHECEHHUSI CYILIECTBEHHOTO
yiep0a; BTOPOM — IMOCJHEICTBHS TMPUOOPETAIOT KaTacTpoPUUEeCKUit Xapakrep.
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CoOTBETCTBEHHO, B 3aBUCUMOCTH OT MTOPOTOBOTO 3HAYEHUSI M3MEHSETCS TTOTEHIIN-
aJbHasg BO3MOYKHOCTb BOCCTAHOBJIEHHMSA NPHUPOIHBIX CHCTEM, CPOKH, yBEITHYHBa-
€TCs JT0JIsl HeOOpaTHMBIX MOCIIEICTBUH.

Jnsa oneHKH TeorpaduuecKkoro pacrupeneieHns TaHHBIX 00 WHTEHCHBHOCTH
OTIaCHBIX ABJICHU HCIIOJIb30BANaCh KOHIIETIIMS OMOMOB M UX TPAHUIIBI B COOTBET-
ctBu ¢ (buomer Poccun, 2018; buopasznoobpasue 6uomoB Poccun, 2020).

Jannaple 0 3apUKCHPOBAHHBIX OMACHBIX METEOPOJIOTHUYECKHX SBICHUSX B
rpaHMIax OMoMa MoydeHbl Ha OCHOBAHUU 00pabOTKM CTAaTUCTUKH 223 CTaHIHUNA U
cnpaBouHoii mHpopMmanuu (CHpaBOYHHUK 1O OMACHBIM..., 1997; PasyBaer u np.,
2020; Byneruna u ap., 2023) 3a MaKCHUMaTBHBIA TOCTYITHBIN TIEpHUOT HAOTIOMCHHM.
JlaHHBIE TIO OMACHBIM THAPOMETEOPOTIOTHYECKUM SIBIEHUSIM COOpaHbI HA OCHOBE
JUTEPaTypHBIX U CHPAaBOYHBIX JAHHBIX, a TaKXKe KapTorpaduIecKuX MaTephuaioB
(CripaBouHUK 1O OTMAcCHBIM..., 1997; HammonaneHerit atnac Poccnn, 2007; Atriac
MPUPOAHBIX M TEXHOTEHHBIX..., 2010; Hlamun u np., 2022). JlaHHsle 0 BO3xEH-
CTBUM OIACHBIX SIBICHUH Ha MPUPOIHBIE CUCTEMBI 000OIICHBI Ha OCHOBE 0030pa
JTUTEPaTypHBIX TaHHBIX.

B nporpamme QGIS 3.16 mpoBoAMIIOCH COMOCTaBICHUE I'paHHIl OMOMOB C
uHpopMalreld 00 HHTEHCUBHOCTH OIACHBIX SIBIICHUH, a TAK)Ke IOCTPOCHUE KapT.

Craructudeckas o0paboTKa JaHHBIX BBITONHSIIACH B Tporpamme IBM SPSS
Statistics 22.

PesynbTathl M 06cyxaeHue

OnacHhvie a61eHUA U UX nopozoebvle 3Havenu”n

Bce 6uombr Poccun moaBepykeHbI KIMMAaTHYECKOMY PHCKY BCIIEACTBHE TEX
WM UHBIX OMMACHBIX THAPOMETEOPOIOTHUECKUX SIBICHUN (ATIIac MPUPOTHBIX U TEX-
HOTEHHBIX. .., 2010; Jlunka, 2022; TpeTuii oreHoUHBIH qoKIan. .., 2022). Ilpu sTom
THUII, YUCJIO U BBIPAXKECHHOCTH OIMaACHBIX SIBIICHUM BapbUPYIOT B CBA3U CO 3HAYUTECJIb-
HOW TPOTSHIKECHHOCTHIO M Pa3HOOOpa3HMeM MPUPOAHBIX YCIOBUN HAa TEPPUTOPUU
cTpaHbl. BO3MOXHOCTE TIpOSIBIIEHHS 00JIee ITMPOKOTO CIIEKTPa OMACHBIX SIBICHUH B
HEKOTOpBIX OMoMax (HampuMep, YepeloBaHHE 3aCyX W HABOAHEHHI) BBIHYXKIAET
MIPUPOHBIC CUCTEMBI 3aTPadyrBaTh OOJbBIIC PECYpPCOB HA BOCCTAHOBJICHUE (€CIU
OHO BO3MOJKHO).

Ha ocHoBe 0030pa JINTEpaTypHBIX JaHHBIX M CHPABOYHON MH(DOPMAIIUU IS
MPUPOAHBIX CUCTEM HaMH OBLIO BBIIEICHO 21 OmacHOe SBJICHUE: OYCHb CHUJIBHBIN
BETEp, CMEPY, OU€Hb CHIIBHBIN JTOXKIb, OY€Hb CHIIBHBIA CHET, KPYITHBIA T'Pal, CHIIb-
Hasl METeIb, CHJIbHAS MBUThHAS (TIecyaHas) Oypsi, CUIILHOE TOJI0JIeIHO-H3MOPO3EBOe
OTIIOXKEHHE (BKIIOUast 00pa3oBaHue JICASTHON KOPKH), CHIILHBIA MOPO3, aHOMaIbHO-
XOJIOHAs TIOTO/la, CHJIbHAsI JKapa, aHOMaJIbHO-)KapKas IOTofa, Ype3BbIYaiiHas
noYKapHasi OITIACHOCTb, CYXOBeH, 3acyxa arMoc(epHasi, BRICOKUI CHEXXHBIH TTOKPOB,
HABOJHCHHE (Pa3HOTO TEHE3MCa), Celib, OMOJI3EHb, CXOJ[ CHeXHBIX JIaBHH, a0pa3us
Mopckux Oeperos (Jlumka, 2023).

Huxe nznoxeHo 060CHOBaHME ONPEAETICHHS MTOPOTOBBIX 3HAYCHUN IS Kax-
JIOTO U3 PACCMOTPEHHBIX sABIEHUU. OmNucaHUe BO3JIECUCTBUA Ha MPUPOTHBIC
CHUCTEMBI TPHUBOAWTCS B CIEAYIOMIEH MOCIIeAOBaTeIbHOCTH (MIPU HAIWYHA JTaH-
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HBIX): CTPYKTYpa JaHImadTa, paCTHTEILHOCTD, )KUBOTHBIEC (OT MICKOIIUTAIOMINX K
0CCII03BOHOYHBIM).

OueHb cWIbHBIA BeTep. BeTpoBas 3po3usd SBISETCS OAHUM U3 DK30T€HHBIX
(haxtopoB TpaHchopmarun taramadToB. Ilepemenenne YacTHIEK MOYB JICTKOTO
IPaHyJIOMETPHUYECKOTO COCTaBa OTMEUAETCsl IPU CKOPOCTH BeTpa 3-4 M/c, TaxKemNo-
CYIJIMHHMCTBIX MOYB — HauMHast ¢ 6 M/c. Betep co ckopocthio 12 M/c u Gosiee mpuBo-
JIUT K 3HAYUTEIBFHOU 3PO3UHU Ha ydacTkax ¢ oOHaxeHHOH mouBoil (Epruna, Xyk,
2017).

BerpoBan u Oypenom MOXKeT HadaThCst Ipu ckopocTH Betpa 10-15 m/c, oco-
OCHHO TpH MOPaKEHHU JPEeBECHBIX Mopoxa 3adoneBanusmu (TkaueHko, 1952;
Cypuna, CenpkoB, 2015). BerpoBanam Hanbonee noaBep>keHa elb, U3 JUCTBEHHBIX
nopoj — 6epesa. Ot OypenroMa cTpagaroT MOPAKEHHBIE OOJIE3HIMHU OCUHBI U TTHXTEHI,
a COCHa TOfIBepKeHa U B 310poBoM coctosHnu (Tkauenko, 1952). Ilpu ckopoctu
BeTpa 6osee 20 M/c MOXKET MMPOUCXOANTD BEITAa/IEHE MaCCHBOB Jieca MPOTHKEHHO-
CTBIO B JICCATKH W cOTHU KuioMeTpoB (CkBopmosa u np., 1983). B cooTBeTcTBIN
co mkanoir bodopTa, mpu TOCTHKEHNH CKOPOCTH BeTpa (B TOM UHCIIC B ITOPHIBAX)
24.5 M/c IPOUCXOAMT BBIPHIBAHKUE JIEPEBBEB ¢ KOpHEM. [Ipu ckopocTu BeTpa Ooliee
25 m/c BeTpoBas U OypesoM MPOMCXOANT Ha BCEH IUIOMIAAN CPEIHEBO3PACTHBIX H
CTapbIX IPEBOCTOEB, OCOOCHHO OIMACHBIN Ha BETPOYIAPHBIX (TIOABETPEHHBIX) CKIIO-
HaxX M Ui TIOBEPXHOCTHO-YKOPEHHBIIHMXCS HACAXKIACHUA HA TOPHO-CKEIIETHBIX H
3abonmouyeHHbIX ouBax ([lorpedusik, 1968; CxBopuora u ap., 1983; Kopo6os u np.,
2014). Ilpu moctmkeHUH yparanHoOW ckopocTH BeTpa (33 m/c u Oonee) mocnen-
CTBHA UIS DKOCHCTEM COMNOCTaBHMBI ¢ JieCHBIMU noxkapamu (Imenxo, CeHbKUB,
2018) u oTHOCATCA K KaracTpoduuecknM (3amononunkos, llImarkos, 2011; Kapra-
4yeBCKUH U 1p., 2014; Bononpkuna, Kynmukos, 2015). IHOTIAa HA3BIBAIOT «HCTUHHO
OypeBaJbHBIMIY CHTYaIllH, MTPH KOTOPHIX BEIBAITY MOJBEPTarOTCS 37I0POBHIE Jepe-
BbsI, 1 00pa3yIoTCsl CIUIONIHBIE TUTOIIAIA BETPOBaJia IpH CKOpocTH BeTpa 35-40 M/c
(CkBoprioBa n ap., 1983). Mecta MeXaHMUECKUX MOBPEKICHUIN EPEBHEB 3aTeM
nopaxkarorcs rpubdbamu (Hectepos, 1949).

Jlonst BeTpOBaJIOB B 0OIIEH TUTOIIAAM MTOTEpH JeCHOro nokpora B 2001-2020
. B cpenneM o ETP onenuBaercs B 2.6%, B 3anannoii u Llenrpansaoit Cubupu
cocrapinsieT MeHee 1%, HO B oTAenbHBIX peruoHax (fpocmaBckas, Koctpomckas,
Bomnoronckas, Hosropozckasi, Jlenunrpaackas obmactu u ror Kapenun) moxer
npessimats 10% (luxoB u gp., 2023).

Cpenu kIMMaTn4ecKux (pakTopoB, BAMAIOUINX HA YCIEUIHOCTD Pa3MHOKEHHS
NITHII, YparaHHbIE BETPHI MOTYT BBI3BATh T'MOENb KJIAJOK U MTEHI0B (MaloBUYKO U
Ip., 2016), B TOM yucCIie THE3/1a MOTYT OBITH COpOIIIEHBI BETPOoM ¢ AepeBbeB ([ToHo-
MapeBa, 2023). [lng MIEKONMUTAIOMUX B MyONUKAIMSIX OTMEYAETCS HE TOJIBKO
rudens oco0ell, HO M YHUUITOXKEHHE MECTOOOUTAaHUH M KOPMOBO# 0a3bl, UTO MPUBO-
IUT K BEIHYKAeHHOUW Murpammu (Wunderle, Wiley, 1996; Ameca et al., 2019).

B kauecTBe moporoBoro 3HaYEHUS OMACHOTO SIBIICHUS OblIa BEIOpaHa CpeaHsIs
ckopocTh BeTpa 20 m/c (B mopbeIBax — 25 M/c). B kauecTBe KpUTHUYECKOTO ITOPOTO-
BOTO 3HaUEHUs BHIOpaHa CKOPOCTH BETPa B OPHIBaX HE MeHee 33 M/c, 4TO COOTBET-
CTBYeT MapaMeTpaM BETPOB YyparaHHOW CHIIBI M MOXKET BBI3BaTh YHHUYTOXKEHHE
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PAacTUTEIBHOCTH HA 3HAYUTEJILHON TEPPUTOPUH U MacCOBYIO THOEIb JKUBOTHBIX B
30HE MOPaAXKECHHUS.

Cwmepu. CMepun Ha CylIe HECYT OTPOMHBIE Pa3pyLICHHs B 30HE OPaXECHUS,
HPUBOAST K YHUYTOXKEHHUIO PACTUTEIILHOTO IOKPOBA, JKUBBIX OpraHu3MoB. Ecnu Ha
Oonbiieit yactu Tepputopun PO ckopocTh BeTpa mpu yparanax pocturaet 30-50
M/c, Ha [lanmeaem Boctoke 60-90 M/c u Gonee, To B cMepde BO3AYX BpaIIaeTcs C
OouiblIell CKOPOCTHIO, MOAHUMASICH IO CIIUPAJIM U 3aTSATUBasl MbLIb, BOAY, Pa3Iud-
Hble ipeameTsl (Muxaitnos, Comomus, 2008; KoObimiesa u ap., 2015). ITapameTpst
cMepueil M, COOTBETCTBEHHO, UX DPa3pyILIUTEIbHOE BO3ACHCTBHE, MOTYT pa3iu-
4aThCA Ha MOPAAKHU: AuameTp y 3emisid ot 1-10 M 1o 1.5-2 kMm; quHa mytu ot 10-
100 m mo 500 kM; Bec MOAHSITHIX TMpeaMeToB MoxeT nocturarh 300 ToHH (AKUMOB
u 11p., 2009).

IToMmuMoO BeTpOBOM HArpy3kW, MOHSITAs CMEPUYEM Macca BOIbl BBI3BIBACT
aKTUBHBIE 3PO3UOHHBIE U CKJIOHOBBIE IIPOLECCHl, aHAJOTHYHbIE KaTacTpoduue-
CKUM JIMBHSM (B TOM YHUCIIE CEIH U OIOJ3HH), HA MOOEPEXbe — CMBIB OOBEKTOB B
Mope (BopobweB u mp., 2003; Muxatinos, Conomus, 2008; lopomkosa, Tecnernko,
2013).

B cnyuae cMepya BBIICTATH ABa YPOBHS OMTACHOCTH HE MPECTABIISIETCS Liee-
cO0Opa3HbIM, T.K. Y’K€ CaMO HaJIM4YUe OIIACHOTO SIBJICHUS NPUBOIUT K KaracTpodu-
YEeCKHM (B TOM YHCJe HeOOPaTHMbIM WJIH TPEOYIOMINM JITUTEIBHOTO BPEMEHH IS
BOCCTAHOBJICHUS) IOCIEACTBUSAM [Tl HPUPOJHBIX CHCTEM.

OueHb cUIbHBIA D0k1b. Bo3aelicTBue sBIeHUS O0BEIMHEHO C CHIIBHBIMU
JIMBHSIMH ¥ TIPOAOJDKUTENLHBIMUI CUIBHBIMU AOKASMU, T.K. TOCIEICTBHS IS MIPU-
POAHBIX CHCTEM BO MHOTHX Cilydasx aHainoruusel. [Ipu stom mHpopmanus o0
O4YCHb CHJIBHOM IOXIE HauOojee AOCTYIHA, IO pe3yilpraTaM HaONIOfEeHHH Ha
METEOPOJIOTHYECKUX CTAHIMIX, B COOTBETCTBYIOIIMX Onomax. OueHb CHIBHBIN
JOXKIb MOXKET SIBIATHCS] MPUYMHONM MABOAKOB, CXONA CEJied W OMOJI3HEH, KOTOphIe
BBIJICJICHBI HAMU KaK OTZAENbHBIC ONACHbIE SIBICHUS. B maHHOM ciydae paccmarpu-
BaeTcs NpsAMOi 3 (GEKT BHIAJICHUS )KUAKHX OCAJIKOB BEICOKOW HHTEHCHUBHOCTH.

CunbHbIe OCaIKU MPUBOIAT K DPO3HMH, OCOOEHHO Ha y4YacTKaxX C PHIXJIBIMH
[OYBaMH, CJ1a00 3aJlepHOBAHHBIMHU PACTHTENBHOCTBIO, MM HAa KPYTHIX CKJIOHAX.
g mposBiIeHHUsT 3KCTpeMalbHBIX (DOPM IJIOCKOCTHOTO CMBIBAa YKJIOHBI 3€MHOMN
MOBEPXHOCTH JOJDKHBI TMpeBbImarh 3-5°. B pesynbrare KOHLEHTpALMHU CTOKa
BOJHBIX IOTOKOB Ha CKJIOHaX (GopMupyrorcs (Gopmbl JIMHEHHOH 3po3uu, B TOM
Yrcie UX dKCTpeMalbHbIe posiBieHus (oBparu u Oanku) (MarseeB u ap., 2018),
KOTOpPbIE MOTYT yIIYOJSTHCS Ha HECKOJIBKO METPOB B Xoze onHoro JuBHs (Kpbl-
neHkKo u np., 2012). B pe3ynprare CHIBHBIX AOKICH M JTUBHEH BO3MOXKEH Pa3MbIB
3PO3HOHHO-OMACHBIX YYaCTKOB, YMEHBIIAETCSI MOLTHOCTh T'YMYCOBBIX TOPU30HTOB,
YXYAIAETCs CTPYKTYpa IUIOAOPOIHOTO CJI0S TOYB, IPOUCXOJUT CHHKEHUE CIIOCO0-
HOCTH [10YB K BOCCTaHOBJICHHIO, BIIJIOTH 0 YTPaThl II0YBbI HA OTAEIBHBIX yUacTKax
(Kopob6oB u ap., 2014; Canramxues u ap., 2021), BogHast 3po3us B apUIHBIX YCIIO-
BUSIX CIIOCOOCTBYET OMYCTHIHUBAHHIO (30HATBHBIC THITBI OMOMOB. .., 2003).

VHTEeHCUBHBIE AOXKIW MOTYT MPUBOAUTH K MacIITaOHBIM HapyIICHHUAM JieC-
HBIX 3KOCHCTEM, KOTJa MPOUCXOAUT JHOO0 CMBIB OTAEIHHBIX YYaCTKOB Jeca, JH00
yChIXaHHE JEPEBHEB B pE3yNbTaTe UIMTENBFHOTO 3aToMuieHus (3aMOJI0JYUKOB,
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IIImatkoB, 2011). JIuBHM MOTYT BbI3BaTh TruOenb KIaJ0K WU NTEHIIOB Y Pa3HBIX
BUJ0B nitu1 (ManoBuuko u Ap., 2016), mpuBecTH K 3aTOILICHUIO HOP MEIKHAX MIIe-
korrraromux (badwud, 2018).

AKTHBHBIC 3pO3UOHHBIC M CKIIOHOBBIC MPOIIECCHI PA3BUBAIOTCS MPH BHITIAZIC-
HUM OT 50 MM B CyTKH JJIsl paBHHHHBIX O0MoMOB 1 30 MM — juts ropHbIX. KpuTiue-
CKMM MOXXHO CUMTATh JIByKpaTHOE MPEBBIIIIEHNE JJaHHOTO nopora, T.e. 100 u 60 mm
COOTBETCTBEHHO, MPU KOTOPHIX BOBMOXKECH CMBIB PACTUTEIHHOCTH.

O4enb cuibHbIA cHel. CUJIBHBIM CHEromnaj MpUBOAUT K MOBPEXKICHUIO U
Jaxke THOEH JIepEBbEB B pe3yibTare cHerojioMa. D((EeKT OTHOCUTCS K OCHOBHBIM
HETaTUBHBIM BO3JICHCTBHUAM Ha JICCHBIC SKOCUCTEMBI, XOTA U YCTYyTAeT M0 yiepoam
CWJIBHBIM BeTpaM U JecHbIM moxkapam ([lorpebnsk, 1968; 3amonogunkos, [1Imar-
koB, 2011; Bomonpkuna, Kymukos, 2015; Cypuna, CenskoB, 2015). Hanpumep, B
cTpaHax EBpocoro3a MOBpEXICHHE CHETOM €KETOJHO 3aTparuBaeT MPUOIM3H-
TeNbHO 4 MiH M JIPEBECHHEI, TIPUBOJIS K IMOTEPSAM IO HECKOIBKUX COTEH MUILIHO-
HOB eBpo B rox (Hukomaes, I'mazynos, 2010).

K cHeromoMy npuBOAUT HaKoIUICHHE OOJBIIOIO KOJIMYECTBA CHETa Ha KPOHAX
nepesbeB (CypuHa, CenpkoB, 2015): mpubnusutensHo 50 KI/M? [U1s1 XBOHHBIX opox
(cocHa) u 25 KI/M” — JUIsl IMCTBEHHBIX (my©6, Tomons). Kputndeckue 3HadeHIS CHETO-
HAKOIUICHUS MOT'YT CYIIIECTBEHHO BaphUPOBATh B 3aBUCUMOCTH OT IIOPOJIBI, BO3PACTa,
pa3MepoB JiepeBa U MPOIOPIHI CTBOJIA, & TAKKE COMYTCTBYIOIIMX MOTOAHBIX (haKTo-
POB, HalpUMep, BeTpa, 0COOCHHOCTEH BEACHNUS JIECHOTO X03stcTBa (Mara3osa, Mep-
kep, 2005; Huxomnaes, [ mazyros, 2010). CHeroBaibsl 3aTeM HEPEAKO MPEBPAIIAIOTCS B
LEHTPBI PACIPOCTPAHCHUSI YACTUYHBIX U CILIONIHBIX BeTpoBaioB (CKBOpIOBa U 1.,
1983). [loBpexxmenue BeTBEH MPHU CHIIBHBIX CHETOIagax MOXKET OBITH OoJiee Macco-
BEIM, Y€M TTOBPEKICHHUS CTBOJIOB M BHIBAIIKI iepeBheB (Hukomaes, [mazynos, 2010).
YyacTku mociie CHEroJIoMa 3a4acTyl0 CTAHOBSITCS O4araMy pacpOoCTpaHEHUs KOpHe-
Boit TryOkm (ITorpebmsk, 1968). Uame Bcero ot HaBaixa CHEra CTpaJaloT MeperyIicH-
HBIC JIeCa ¢ TOHKUMH U CHJIBHO BBHITSHYTHIMH CTBOJAMH Y NI€PEBBEB. YIIepO OT
HaBaJla CHEeTa YCHJIMBAETCS T€M, UYTO TOHUKAIOLIEE OT MEPErpy3Ku AEPEBO OMUPAETCS
Ha KPOHBI COCETHHX, MOKa eIlle YCTONYMBBIX, HO HAXOMAINXCS ONM3KO K COCTOSHUIO
neperpy3ku (ITorpednsk, 1968).

BecenHre oOMIIbHBIE CHETOTA Bl MOTYT BBI3BATh THOCIH KIIaJIOK M MTSHIIOB Y
pasHbIX BUAOB IITUIl (MaoBuuko u 1p., 2016). MIeKOUTAIOMUX CHITBHEBIN CHETO-
maj] BEIHYKIA€T OCTAHOBUTH MTOUCK IHIIH, YTO PUBOANT K TOJIONAHUIO U UCTOIIIE-
Huto (Popmosos 1990, 20100).

B kadecTBe ormacHOTO SBIIEHUS, TPUBOASIIIETO K MACCOBBIM CHETOJIOMaM, pac-
cMmarpuBaeTcs BbimageHue 20 u Oojiee MM/CYT., B Ka4€CTBE KPUTUYCCKOIO — €ro
IByKpaTHOe npeBblmeHne (40 Mm/cyT.).

Kpynneiii rpag. I'pag cTaHOBUTCS NPUYMHON CEPHE3HBIX YIIEpOOB IpH
nocTmwkennn quamerpa 20 MM, MI3BeCTHBI citydau, Korma Bec TpaiauH gocturan 2.2
kr (EBceea, 2017). Upe3BpluaiiHble CUTyalluu CO3MAIOTCS BHINAAAIONINM TPaoM
muamerpoM 20 MM m Ooree, TUIOMIANL MOPAXKESHHUS TP 3TOM MOXKET COCTaBIIATH
6omee 1000 ra, «rpagoBbIe TOPOKKU» — AOCTUTATh B ANHHY 50-60 KM, B IIUPUHY —
10 kM, TonmMHA clos Jibaa MoxkeT nocturath 10-30 cMm (ATiac OpupoIHBIX U TEX-
HOTEHHBIX. .., 2010).
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I'pan oTHOCHTCS K MOTOAHBIM aHOMAJHSM, MPUBOISIIINM K THOENTH JIECHBIX
HacaxaeHuit (Bomonskuna, Kymukos, 2015), 0coO0eHHO MOIOABIX BETBEH U MOAPO-
cta (Txauenko, 1952). Ilpu cumsHOM Tpazie MPOUCXOIUT MTOBPEKACHNUE KOPHI BET-
BeH, cpe3aHue KOHIIEBBIX MIOOETOB M TOHKHUX BETBEH, UTO MOXKET BBI3BaTh 3aMETHOE
ocyabieHne APeBOCTOEB M WX 4YaCTHM4YHOE ycbixaHue (3amonoquukoB, IIIMaTkos,
2011; Pynosa, Tkau, 2014). I'pag auamerpom 7 MM u Oojiee B IEpUOJ IBETSHUS U
CO3peBaHUs IUIOIOB PACTEHHWH YK€ OIMaceH, T.K. MOBPEKICHHbIE MM OpTaHbl HE
MOryT ObITH BoccTaHoBNeHB! (JleBuikas, 2015), uro mpuBOAMT K OecKOpMHIIE
JKUBOTHBIX. ['pajy MOXKET MPUBECTH K MAacCOBOM rHOeH KIAJA0K W MTEHIOB Y pa3-
HBIX BHIOB NITUI] (MamoBudko u ap., 2016), mHOTIA — B3POCIBIX 0COOCH MEITKHX
BOPOOBUHBIX, pexe — Bonorutaparomux ntull (bepesosukos, 2004).

JIs mpUpOAHBIX CUCTEM B KaUECTBE IEPBOTO IIOPOTa OIMACHOTO SBICHUS TPH-
HAT AuaMeTp TpaanH 20 MM, UIS KaracTpo(UIEeCcKOTO, BBI3BIBAIOIIETO MaCCOBBIE
MOBPEXIEHUS PACTUTEIHHOCTH U THOEH KUBOTHBIX — 40 MM.

CuabHas MeTeab. CHIIbHBIC METEIIN IPUBOIAT K MACCOBOMY MOBPEKICHUIO
nepeBbeB (Kazakoma, JloOkmuua, 2017). B mepuoasl ¢ CHIBHBIME CHETOINIATaMHU H
BEeTpaMH NTHUIEI MOTYT 10 3-4 NHEW He MOoNy4aTh HUKAKOW MUIIH. B ropomckmx
YCIIOBUSX B 3UMBI C JUIMTEILHBIMHA METEJISIMU THOENb Toiy0eit coctasmnser 10 46%
(CkpprmmaukoBa, 2008). MIIeKOMUTAIONIAX CHJIbHAS METEIh BBIHYKIACT OCTaHO-
BUTH MOMCK THIIH, YTO MPUBOIUT K TOJONAHUIO U UCTOLICHHUIO, KOTOPOE MPOUCXO-
JIUT 0COOEHHO OBICTPO MO BO3ACHCTBUEM HU3KUX TeMmeparyp u Betpa (DopmozoB
1990, 20100).

B pyxoBomsmux mokymeHTax Pocrumpomera «CuiibHasi METENb» ONpeneis-
eTCsl KaK «CpeAHssl CKOpOCTh BeTpa He MeHee 15 (B oTAenbHBIX pernoHax 20 u
6omee) m/c mpu MJIB He Gomee 500 M IpOmOIDKUTENHHOCTRIO HEe MeHee 12 w» (P/]
52.88.699-2008, 2008). B HexkoTOpHIX peruoHax, HampuMmep, Ha CaxajauHe, CHIIb-
HBIE METEJIN XapaKTEePU3YIOTCSl BRICOKOH MPOAOKUTEIBHOCTHI0 — Oonee 600 4 3a
3umy (Kazakosa, Jlookuna, 2017). Eciau roBOpUTH O BETPOBOM BO3ACHCTBHH HA
NPUPOIHBIE CUCTEMBI, TO JJISI METEJIeH MOpOroBbie 3HAYCHHS JOJDKHBI OBITH CHU-
JKEHBI [0 CPaBHEHUIO C CUJIBHBIM BETPOM, T.K. K HETaTUBHOMY BETPOBOMY BO3ZCH-
CTBHUIO 00aBIsIeTCS CHETONEPEHOC M HU3KHE TeMIieparyphl. B kadecTBe mopora
OTIaCHOTO SIBJICHUS MOXKET OBbITh MPUHAT MaKCHUMaJIbHBIN 00BEM CHErormepeHoca pas
B 20 net: Gonee 400 M HA OJMH TIOTOHHBIN METp, B KaueCTBE BTOPOIO IOpOra —
1000 m> (HarmmonansHsrit atitac Poccun, 2007).

CuabHas nblIbHafA (MecuyaHas) Oypsi. Berep cioyXHWT IIaBHBIM areHTOM
(hopmuposanus iporeccoB Aedusaiuu (Marsees u ap., 2018). [Ipu ckopoctu BeTpa
6omee 20 M/c IBUTBHBIE OypH MOTYT BO3HHKATh Ha y9acTKaXx ¢ HECOMKHYTOM PacTH-
TeNbHOCTHIO. 1lpy 3TOM moYBa MOXKET BBIAYBaThCS Ha TIyOuHy oT 3 mo 10 cm
(Epruna, XXyxk, 2017). 3umoii, mpu HEOOJIBIION BBICOTE CHEKHOTO ITOKPOBA, OTMeE-
garoTcs cHexHo-mbuTIeBble Oypu (Ky3smun, 2019). Ilpu ckopoctu BeTpa 40 M/c u
6onee B 1969 1. mbuth mogHUMANAach 0 BHICOTHI 1200 M, ¢ OTHETHHBIX YYaCTKOB
ObUI yHECEH CIIoW MOYBHI TONMIIKHOMK Oonee 10 cM, B MecTax OTIIOXKEHHUs! 00pa3oBa-
JIUCH TIOKPOBHI MeKo3eMa 110 15 cM TommuHo# (Muxaiinos, Comomus, 2008; Ky3b-
muH, 2019). B pe3ynsrare nbUIbHBIX Oyph BOBMOXHO (JOpMUpOBaHUE OApXaHOB JI0
4 m Beicotoit (EBceena, 2017).
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Betpnl co ckopocThio Oosiee 10 M/C YHOCAT 4aCTHUIIBI BEPXHETO CJIOS TOUBHI,
orojsisi KopHeByto cucreMmy. Ilpm ckopoctu Berpa 15-25 m/c mepeHOCHMBIE
YaCTHIBI TTOYBHI HAHOCAT PACTEHUSM MEXaHHWYECKHE MOBPEKICHUSA: pPa3phIBAIOT
JUCTHS, JIOMAIOT TTOOETH, PACTCHHS BBIAYBAIOTCS W3 MOYBHI U OBICTPO MOTHOAIOT
(Jloces, XKypuna, 2001). Yrpo3y A NTHYbHX THE3 NPEACTABISIOT MTBUTLHBIE OypH
co ckopocTthio BeTpa 1o 20-30 m/c (ITonomapesa, 2023). [1butbHBIE OypH IPUBOIAT
K PE3KOMY COKpAIEHHIO YHCICHHOCTH XMBOTHBIX, B TOM YHCJIE M3-3a YHUYTOXKE-
HUST KOpMOBOH 6a3bl (Bomnox u mp., 1988).

B kagecTBe MOPOTOBBIX 3HAYEHUH 110 CKOPOCTH BETPa MPHHSATHI CIEAYIOIIHE:
15 m/c (mOBpekIAIOTCS pacTeHUs) U 25 M/C (3HAYMTEIbHOE BBIIYBaHUE TOYBHI, B
TOM YHCJIE BMECTE C TPaBIHUCTHIMH PACTEHUSMH, YTPO3a JUIS KU3HU KUBOTHBIX ).

CuabHbIe MOPO3bI CO3MAIOT Yyrpo3y BeiMep3aHus nepesbeB (Immeaxo, Cenb-
kuB, 2018). OcoOeHHO OIMacHO MOBPEXKACHUE HU3KUMU TEMIIEpaTypamMu KOPHEBOH
CHUCTEMBI B Hayalle 3WMEI, 10 (OPMHUPOBAHUS yCTOMYMBOTO CHEXHOTO ITOKPOBA
(TIpeke BCero B JISCOCTEITHOM M CTEMHOW 30HaX), a TakKKe IMOCINIe OTTEIeNeH, T.K.
MOpPO30yCTOWYMBOCTh KOPHEH JepeBbeB Topasio HIKE, 4eM KpoHsI (10 -8...-15°C)
(Jloces, XKypuna, 2001).

['mbens nepeBbeB Mon BIUSHUEM HHU3KHX TEMIIEpaTyp HaOIromaeTcs JocCTa-
TOYHO PENKO, HO MOYKET OXBaThIBaTh OoJblue Tepputropuu. 3uma 1939-1940 rr.
HaHecsa yuep0 Jiecam Ha Tepputopuu ot benapycu 1o Ypana. OcobeHHo nocrpa-
Jamy MoJonbeie aepeBbs (o 20-30 met), Hamboee BBICOKHE, a TaK)KE OMYIICYHEIE.
Emn, norepssimme 1o 60% xBou, rubIM B TEUCHHE OJHOTO-ABYX JieT (TkaueHko,
1952). B necocTenHoil 30HE MaccoBO€ BBIMEP3aHUE CTaphIX IPEBOCTOEB OyOa Ha
OonpImuX TUTOIMAASX oTMedaercs 1-2 paza B 100 jret, Kora TeMrieparypa omycka-
etcs 1o -40-42°C (aHanorunyHo — sicenp). st Oyka KpUTHUECKUMU SBISIFOTCS TEM-
neparypsl BeiMep3aHusi -35-40°C, mns xneHa siBopa u rTpaba — -38°C, mis
TPOTIMYCCKUX JKECTKOJUCTHBIX BEYHO3ENEHBIX pacTeHmnid — -20-22°C (IlorpeOHsk,
1968). Cunbable Mopo3bl (Huke -50°C) SBISIOTCS KPUTHYSCKHUMHU (HaKTOpaMH
XOJIOIOBOTO CTpecca TaekHBIX ApeBecHBIX pacteHuil (Cypuna, Cenbkos, 2015). B
TYHIpPE U JIECOTYHIpPE MPHU CHIIBHBIX MOPO3aX MOBPEXIAIOTCS M OTMHPAIOT YacTH
pacTeHui, HaXOAIINECs BhIIIE CHEXHOTO MOKpoBa (ConoBbeB u 1p., 2015).

[Tpu cunbHBIX MOpPO3aX yBETHMYUBAETCS TIyOMHA MPOMEP3aHMsl MOYBBI, UTO
MIPUBOIUT K MaccoBoi rudenn Oecrmo3BoHoUHBIX (CostoBheB 1 np., 2015). Haceko-
MBI€ BBIPA0ATHIBAIOT CIICIMAIbHBIC MPUCIIOCOONCHHS AJIsi CHUKCHUS TOUKH Iepe-
OXJIQKICHUS, HU)KE KOTOPOH BO3MOXKHO 3aMep3anue 1o -30°C, a i HaceKOMBIX
apKTUIeCcKor 30HbI — HIbKE -60°C (Yepnbimies, 1996).

Hebonpmme peku u BomoeMbl MPOMEP3al0T A0 IHA, YTO COMPOBOXKIACTCS
rubenpio peid (ConoBkes u np., 2015).

[Itums! B cuimpHBIE MOPO3BI OBICTPO MCTOIatoTCs, Tepss 1o 50% Beca, cia-
0€I0T, a Hepeko U THOHYT OT roJIofa, MepeoXIaKACHU U XUITHUKOB. OcOOEHHO
CHJIBHO CTpajaroT (as3aHbl, KEKIUKH, cepple U OOpomaThie KypOmaTrKd, Ipodsl,
TPOCTHUKOBBIC OBCSTHKH CEBEPHBIX MOABHAOB U MHOTHE npyrue (Coymckuit, 2020).
B 3umuuit nepuon n3-3a 6eckopmunibl THOHET 10 80-90% 3UMYIONIUX U OCEIIIBIX
OTHL, 110 IPYyTUM cBeZeHusM — 10 60%. Habmonanacs MmaccoBasi rubenb BOpoObeB
B 3MMHHE MOPO3BI IPH OTCYTCTBUH KOpMa. UHNCIEHHOCTh 3UMYIOIIHX B JIECaX ITHI]
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KosebieTcs 1Mo rogaM B JIECsITh U OoJiee pa3 B 3aBUCUMOCTH OT IOTOABI U ypoXKast
IJIOZOB JepeBheB U KycTapHUkoB (Jumutpues, [lumos, 2017). [l TeTepeBUHBIX
NTHL U3BECTHBI CIydad THOEIH NPHU CHIIBHBIX MOPO3aX M HEJIOCTATOYHOW BBICOTE
CHEXKHOT'0 IIOKPOBA WM NPH OYEHb OOJBLION €ro IUIOTHOCTH, JIMIIAIOMICH NTHIL
BO3MOKHOCTH 3aKomnarbcsi U yKpbIThes (Popmoszos, 2010a). B cunmbHBIE MOPO3BI
TaKXe OTMedajach THOEIb NTHL, 3UMMYIOLINX BOIU3U BOIOEMOB C OTKPBITON BOIOM.
IIpu Temmeparype mroke -40°C cpennt YTOK OTMEUaINCh CIydau THOSTN HE TOIBKO
OT WCTOUICHHSA, HO M B pe3yJbTaTe oOMep3aHHs OMepeHHsi, 0COOEHHO MaXOBBIX
nepreB. YacTh nTull BMep3asia B JIEN, OpyrHe 3aMep3aliv, BHIOpaBIINChH HA Oeper
(bepesoBukos, 2014).

CunbHbIE MOPO3BI SIBISIIOTCS OJHOW M3 MPUYHMH THOENH 3MMOW KOTBITHBIX,
ocobeHHO Kocynu. Huskue 3umMHue TeMneparypsl 0COOEHHO ONACHBI IJ1s1 MOJIOIBIX
KHUBOTHBIX. OCHOBHBIMH IPUUMHAMU CMEPTHOCTH CUMTAIOTCS UCTOILLCHHE, BOCIIA-
JICHUE JKEITyTOYHO-KHIIEYHOTO TPAKTAa, JIETKHX, YSI3BUMOCTh OCJIa0EBIINX 3BEpeil K
HanaJeHuIo XUITHUKOB. [ kabaHa moa3eMHble KopMa U ¢cBOOOIHAsI BOAA CTAHO-
BATCS TpyaHOAocTynHbIME (MBaHIOKOB, PEUTEKOB, 2015). CHITEHBIE MOPO3BI, OCO-
OeHHO B codeTaHumu ¢ Berpamu (Oomee 15 M/c), MPUBOAAT K HCTOIICHHIO H
MaccoBoii rubenu ceBepHbIX oneHelt (Konecuukos u ap., 2018).

B kauecTBe 1epBOro Nopora NpUHITO MUHUMAJIbHOE 3HaYE€HHE TeMIIEPaTy bl
Boznyxa -35°C. Ilpu maHHOUM TemIeparype XOJOIOBOU CTPECC OKAa3bIBACT 3HAYM-
TEJIbHOE BO3JCHCTBUE Ha JKMBBIC OPraHU3MBI, B TOM YHUCIE MPHUBOAS K MX THOETH
(oco0eHHO B ciydae MPOAODKUTENBHBIX XONOIOB MM B COYETAHHU C BETPEHOU
norozoii). B kauectse Broporo nmopora BeIOpaH nmokasarens -50°C, Onu3kuii k mpe-
Jeny (U3UONIOrNYecKOol BOBMOXHOCTH BBDKMBaHHs HE3AIIUIICHHBIX )KUBOTHBIX U
pacTeHuil.

AHoManbHO XoJsionHas moroaa. [lokazarens Gosee TOYHO, YeM CHIIBHBIN
MOPO3, MOJKET OTpakaTh BO3ACHUCTBHE Ha MPUPOIHBIE CUCTEMBI, T.K. TEMIIEpaTyp-
HBIH HOpOr OyJeT CyLIEeCTBEHHO Pa3jNydaThCs B 3aBUCUMOCTH OT Ouoma. Hampu-
Mep, cpemHecyTodHas Temreparypa Huxe -30°C  Oymer KpUTHYHOH st
MockoBCKO# 00acTu ¥ HOpMaJIbHOHU AJ1s1 TeppuTopuu Skytuu. B To ke Bpems Ha
UepromopckoMm mobepexbe KaBkaza moxomomanue mo -15°C MOXKET TPHUBECTH K
BBIMEP3aHHUIO CYOTPOIMYECKUX ITUPOKONUCTBEHHBIX JecoB (Tkauenko, 1952).

BnusHue HU3KHX TeMIepaTyp Ha XH3HEAEATEIbHOCTh APEBECHBIX MOPOX B
3HAUUTEIBbHOM CTENCHH ONPEAENIIeTCs] XapaKTepoM M3MEHEHHS TeMIepaTyphl BO3-
JyXa IO U TOCJI€ MHUHHUMAJIbHOTO 3HAYEHHs, YYBCTBUTEIBHOCTHIO OTIEIbHBIX
NOPOJ K HU3KUM TeMIreparypam, (ha3oil pa3Butus pactenus. [lo3nHue nwin paHHue
3aMOPO3KH, PE3KOe CHIBHOE MIOXOJIOAAaHUE I0CIE OTTEIENN 3UMOM MOTYT OKa3aTh
Oonee HeratuBHBIN 3(Q(eKT, ueM Mopo3Has moroja. Haubosiee 4yBCTBUTEIBHBI K
3aMOpO3KaM JIpeBECHBbIC MOPOMABI B Havyajie M B KOHIE BEreTallMOHHOTO NEPHOJa,
0co0eHHO B TepBbIe TOMbI )Ku3HY (TkaueHko, 1952).

Ilo crenenn 4yBCTBUTENBHOCTH K 3aMOPO3KaM JIPEBECHbIE MOPOJIBI MOAPa3-
JENSIOTCS Ha TPU TPYIIbI: OUYeHb YyBCTBUTENbHBIC (SICEHB, IUXTA, OYK, €Jb, IIUXTa
KaBKa3CKasl, KalllTaH CheAOOHBIN, akamus Oejasi, opeX TPerKuii); MeHee TyBCTBH-
TenbHble (KJIeH, JHUCTBEHHHIIA, COCHA); yCToH4MBHIe (onbXa, Oepes3a, OCHHA,
psbuna, kamraH koHckuii) (Hectepos, 1949; Tkadenko, 1952). Taxke HeraTuBHOE
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BO3/ICCTBHE aHOMAJIBHBIX XOJIOJIOB Ha IEPEBBS B JIECY MPOSIBISAETCS B BEDKUMaHUU
pacTeHui W3 MOYBHI, MIOOMBAHWU MOOETOB PACTEHUH, OTMHPAHUH KPOH U THOEIH
B3POCIIBIX JIEPEBREB IPH HCKIIOUMTENBHO HU3KHX Temieparypax (TkaueHko,
1952).

Mopo30060iiHbIe TPEIUHBl MOTYT BO3HHKATH MPH 3aMOPO3KaX WM MPOJOI-
KUTENBHBIX TEpUONIaX CHIBLHBIX XOJoMoB. Hambonee momBepskeHEBI: ay0, Oepecr,
WJIbM, BSI3, SICEHB, KJIeH ocTponucTHbIHA ([Torpednsk, 1968).

Jiist JKUBOTHBIX 3 PEeKT aHOMAIBHO XOJOAHOM MOTOIBI MOXKET COBMANATh C
MOCIIEICTBUSIMU CIJIFHOTO MOPO3a, B TOM YHCIIE TIpH 0ojiee BHICOKHX TEMIIEpaTy-
pax B CBSI3H C JUIUTEIBLHOCTHIO Bo3neicTBuA. Jaxke mpu Omm3kux k 0°C momoxu-
TENBHBIX TeMIeparypax BO3MOXKHA THOENh TOTOMCTBA Y MIICKOIHTAOINX.
3ameprkka Hadalla BeTeTAIl WM paHHEEe ee OKOHYaHWE TaKkkKe BEAyT K ociadie-
HUIO ¥ THOEIH XKUBOTHBIX OT Geckopmullsl (Tkauenko, 1952). Cpenu kiaumaruue-
CKUX  (aKTOpOB, BIUSIONIMX HAa  YCIENIHOCTh  Pa3MHOXKEHHUS  IITHII,
KaTacTpOPUIECKUMHU SIBIISTIOTCS, B TOM YHCIIEe, BECEHHHE W JIETHHE 3aMOpPO3KH,
KOTOpBIE€ MOTYT BBI3BaTh T'MOEIb KJIaJ0K U MTEHIOB Y caMbIX pasHbIX nTull. B Llen-
TpasibHOM [IpenkaBka3be BO3BpAT XOJOJOB WM CBsI3aHHAS C HUM THUOETh NTHI[ —
JIOBOJLHO 4acToe sBiaeHue (MamoBudko u ap., 2016). B Komu B 1930 r. cunmbHBIC
3aMOpPO3KH HA4yaJIMCh B MEPHOJ, KOTJa TeTepEeBUHBIEC MTULBI YK€ CHIENIN Ha T'He3-
JlaX, BhIMAJ CHET. Slifia morutiu, YMCcIeHHOCTh MOMYJISIUK pe3ko cHusmnach (Tka-
geHko, 1952).

[IepBbIif TOPOTOBBII YPOBEHb — B XOJOAHBIN MEepuoJl roja (BKIoUas mepe-
XOIIHBIC TIEPHO/IbI) B TeUEHHE S5 qHEH u Ooyiee 3HAUEHUE CPEAHECYTOUHOM TeMIle-
paTyphl BO3ayXa HIDKe KIMMarndeckod HOpMbl Ha 7°C m Oonee — MOXKET
HaOMI0AaThCA B K&KIOM U3 OMOMOB JOCTAaTOYHO peryiasipHO. B kauecTBe BToporo
KPUTHYECKOTO MOPOTa MOXKHO MPUHATH NoHWkeHue Ha 15°C u Gonee, kotopoe
OTMEYaeTCs] 3HAYUTENBHO peXe, HO IPUBOANT K BRIMEP3AHHIO JIECOB MIIM Macco-
BOI TH0eNN KUBOTHBIX.

CuabHas xapa. TeroBoi meperpeB Bo3lyXa BI3BIBAET HCCYIIEHUE MOUB,
ru0enb pacTeHUil 1 TEIJIOBBIE yAaphl KUBOTHBIX (ATIIac MPUPOTHBIX U TEXHOTCH-
HBIX..., 2010).

IIpu temneparype Bbiie 30°C ckopoCTb pa3BUTHS M NPUPOCTA PACTEHUI
OBICTPO 3aMemIsieTcs, a 3aTeM HACTyNaeT WX yTHETeHHWe W BO3MOXHA THOEh
(JleBumkas, 2015). IIpu Temneparypax +50-54°C y pacTeHMi CBEpTHIBAIOTCS KOJI-
JIOW/IBI TJ1a3Mbl, U KJIE€TKa Horudaet. 3a4acTyro BO3ACHCTBHIO SKCTPEMAIbHO BBICO-
KHX TEMIIepaTyp MOIBEPTaloTCs c1ab0 OApEeBECHEBIINE BCXOABI APEBECHBIX MOPO
Y OHOJICTHHE CESHIIBI (0COOCHHO ¥ XBOHHBIX ). BO3HUKAET Tak Ha3bIBAEMBIN «0XKOT
KOpPHEBOH IMIEHKW» — 9YaCTH paCTEHUsI, KOTOpask COMPHUKACAETCS HEMOCPEICTBEHHO C
MMOYBOH, TIPH pa3orpene MmouBsI 10 +55-60°C. AHaTOTHIHBIC OKOTH BO3MOXKHEI Ha
OCBEILIEHHBIX C I0KHOM CTOPOHBI CTBOJIAX JIEPEBBEB (Kak MPaBHIIO, 10 ATOTO HAXO-
JIUBIINXCS B TCHH) C TEMHOW ¥ TOHKOM KOPOW: TUXTa, €Jb, OYK, 'pald, siceHs u 1p. B
pe3ynpTare o)kora KaMOus Kopa OTMHPAET, MIETYIIUTCS, 0OHaKasi He3aIUIIEHHYIO
npesecuny (Hectepos, 1949; [Morpebusik, 1968). B sxapkue JIeTHUE THU B CPEIHUX
Y IOKHBIX MIMPOTax IOJyYaroT OXOTH JINCThS KIJICHOB, KOHCKOTO U 0JaropogHOro
KaIlTaHOB, XBOS eJn, TUXTHI u 1p. (Ilorpednsk, 1968).
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Jns mTun HeOMarompuATHBI IMEPHUOILI CHITLHOM Jkaphl. [Ipm Temmepartypax
+32-35°C motpebnenne kopMa JOMAITHUMH MTULIAMHA CYIIECTBEHHO CHIDKACTCS,
BO3HHKAET OMAaCHOCTh TEILIOBOTO cTpecca, npu +35-38°C TerioBoit cTpecc HeMU-
HyeM, CyIIECTBEHHO MaJaeT NoTpedIeHne KOpMa B COUYCTAHUH C PE3KUM IOBBIIIE-
HHEM TOTpeOieHus: Boxabl, Tpu Temneparype +38°C u Oonee XHU3Hb MTHIIBI
oKa3bIBaeTcs mof yrpo3oii (OucunanH, Kasrapamsumy, 2015). 3adukcupoBaH ciy-
gaii MaccoBOW THOENIHM NTEHIOB NpH Temmeparype +35 ...+38°C, korga THe3na
OBUIM pacoIOKEHBI Ha OTKPBHITOW KaMEHHCTOMN MOBEpXHOCTH ocTpoBa (bepe3oBu-
koB, 2008). Ilpu Temmeparypax +45-50°C Bo3MOXHA THOENb NTHII OT HEJOCTATKa
TIOCTYITHBIX HaceKoMbIX (MaoBuako, 1999). B konme mrons 2010 1., korma B Tede-
HUE HECKOJIbKHX JHEW Kak B 3abaiikanbe, Tak U Ha TEPPUTOPUU MOHTOINH TeMIIe-
parypa Bo3myxa nogauManack 1o +45-50°C, moru6mo ot 20% mo 70% nereHsrmien
B pa3HBIX IpynnupoBkax a3zepeHa (Kupwuiok, Jlymeknna, 2017).

AKTHBHas XKU3HEAEATEIHHOCTh HAa3eMHBIX MOJUTIOCKOB BO3MOXKHA JIMIIB B
Y3KOM TEMIIEpaTypHOM AMAana3oHe: CIM3HU U YIUTKH MOTHOAr0T WM BHANAlOT B
COCTOSIHUC TMATIay3bl IpH TeMIieparype Boire +30°C. AHaTOTHYHO THOHYT KIIaAKH
0eCcI03BOHOYHBIX. | 'yCEHHUIIBI HEKOTOPBIX BHIOB HE MOTYT Pa3BUBATHCS MPU TEMITe-
parype Boiue +25°C (ConoBbeB u Ap., 2015). YepHble TapakaHbl BO BIaKHOM BO3-
myxe OpicTpo mormbarot mpu +38°C, a B cyxoM, oOecTieuuBaronieM HCIapeHHeE,
BBDKHBAIOT HeKoTopoe Bpems npu +48°C (Yepusbimes, 1996).

B kauecTBe MOPOTrOBBIX 3HAYEHUH PUHATHI: MaKCUMaJbHas CyTOYHAas TeMIIe-
parypa Bo3ayxa +35°C (pa3orpeB MOBEpXHOCTEH JACPEBHEB W MOYBHI MPEBHITIIACT
+55-60°C) u +45°C (TensoBoil meperpeB M rudenb KUBOTHBIX, YChIXaHHE pacTe-
HUI).

AHOMAJILHO JKapkasi moroma. D(PQEKT MPOTOHKUTEIBFHEIX aHOMAIBHO
BBICOKHX TeMIlepaTyp OJIHM30K K CHIILHOH jkape, HO BO3MOXCH U TIpH OoJiee HU3KUX
TeMIepaTypax TEIIoro Meprosia BCIEACTBUE MPOAOIKUTEILHOCTH BO3IEHCTBHYSL.

JlnuTensHbIe EPHOABl IKCTPEMAIBHO BBICOKHUX TEMIIEPAaTyp CIIOCOOCTBYIOT
aKTUBHOW Jerpajaliii MHorojeTHeMep3nbix mopox (Tperuit  oneHOYHBIH
Jnoknan..., 2022). IIpoucxonuT CHMKEHHUE CONEpXKaHUSl KUCIOpOAa W YCHIICHHE
OMOreHHOIO 3arpsiI3HEHUS BOJOEMOB 3a CUET MacCOBOI'O Pa3MHOXKEHUS BOAOPOCICH
C TOCIICAYIOUINM «ILIBETEHHEM» BOJbI, HEPEIKO COMPOBOXAAIOIIEECS MAaCCOBBIM
3amopoM prI0 (Kopo6oB u ap., 2014). Ciiyuan aHOMANBHO KapKOd MOTObI IPUBO-
JSIT K YTHETEHUIO PACTE€HUH, a TAK)KE YyTHETEHHIO a1allTAllMOHHOTO MEXaHW3Ma Tep-
MOpETY/SIIH OpraHu3Ma JIifo00ro TErIoKpoBHOTO *kUBOTHOTO (Ileuenkuna, 2017).
AHOManbpHO JKapKas Morofa JIETOM B IOJKHBIX PETHOHAaX MPUBOAMT K (GopMupoBa-
HHUIO YCTOMUMBBIX OYaroB CapaH4Yd M IOABICHUIO €€ Hambosiee OmacHbIX (opMm
(KopoGoB u ap., 2014). B xapkyio U CyXyl0 IOTOAY CapaHYOBBIC Pa3BHBAIOTCS
ObICTpee U MeHee MOIBEPKEHBI pa3IMYHBIM 3a00neBaHusAM. B pesynsrare moBbla-
€TCsl BBKMBAEMOCTh U IUIOJOBUTOCTh CAPaHYOBBIX, YTO IPUBOJUT K YBEIUUEHHIO
yucinerHocty nomysiui (GAO, 2020).

TenaeHIH COKpAIeHNsI YUCICHHOCTH ¥ BUAOBOTO Pa3HOOOPa3usl KIIFOUEBBIX
OTIBUIMTENEH CBA3BIBAETCS C MOBBIIIEHNEM MaKCUMAJIbHOM TeMIIepaTyphl BO3AyXa U
BoJTHaMH Teria. OHa HeceT yrpo3y [Uid SHTOMO(DUIBHBIX (JIHMa, A0I0HS, Ipyla,
KH3WJI U T.J1.) JIECHBIX JEPEBbEB U KYCTAapPHUKOB, JUIsl OTPOMHOTO YMCJIa BUJIOB Tpa-
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BAHUCTBIX paCTeHI/Iﬁ 1, BO3MOXHO, A AOCPCBLEB CO CMCHIAHHBIM OIBIJICHUEM
(my©0). B cBOTO OYEpenp, CoKpalieHne II0A0HOIICHUS B IPUPOIHBIX U CYOIPUPOII-
HBIX MECTOOOWTaHHWAX O3HAYAET CHIDKEHHE TPO(PUIECKHX PECypCOB I MHOTHX
0eCI03BOHOYHBIX U MTO3BOHOYHBIX KHUBOTHBIX (KopoboB u ap., 2014).

[ToporoBeie ypoBHU IO 3HaYEHHUSIM CHMMETPUYHBI aHOMAaJIbHO XOJOIHBIM
nepuogam. I1epBrIif — B TEIUTBIN TIEPHO ToJla B TCUCHHUE 5 THEH u Ooiee 3HaUCHNE
CpPEeIHEeCYTOYHOM TeMIIepaTypsl BO3yXa BBIINIE KIUMaTHUYeCKoH HOpMEI Ha 7°C u
Ooee — MOXKET HAONIOMATHCSA B KaXIOM M3 OMOMOB. B ceBepHBIX permoHax st
HEKOTOPBIX BHIOB TOToAa OyIeT make OMarompusTHOW, HO MPUBEACT K HeoOpaTH-
MOi1 Jierpajanuu JaHamadToB Ha MHOTOJICTHEMEP3IIBIX Iopoaax. Bropoii mopor —
Beire Ha 15°C u Oosee He MeHee 5 JHEH, OTMEYaeTCs HE Ha BCEH TeppUTOpHUHU
CTpaHBl U 3HAYUTENBHO peke, HO MPHUBOIUT K KaracTpoGUIECKUM TOCIEICTBUIM
AJI )KUBBIX OPTraHU3MOB.

UYpe3Bbluaiinas Mmo:kapHasi omacHOCTb. B maHHON paboTe MBI paccMarpu-
BaeM IOJKapOOIACHOCTh KaK CO3/IaHWE YCIOBUH ISl pa3BUTHS MPUPOIHBIX ITOXKa-
poB. BosropaHnue v HaHECEHHBIN PUPOAHBIM CUCTEMaM yIepO OyaeT 3aBUCETh BO
MHOTOM OT aHTPOTIOT€HHBIX (DaKTOPOB: MPUYHMHA BO3TOpaHUs, OBICTPOTAa OOHApPY-
KeHHS, peanm3anus Mpo(UIaKTHYECKHX MPOTHBOIMOXKAPHBIX MEPONPHUITHIA,
3G PEKTUBHOCTH TYIICHUS U T.JI.

OroHb B TOW MJIM MHOW CTETIEHH BO3JEHCTBYET HA pACTUTEILHOCTD BCEX IPH-
POIHBIX 30H, 0COOCHHO 3HAYUTENHFHO B 30HE XBOWHBIX JIECOB U B 00JIACTAX CO Cpe-
JM3EMHOMOPCKUM KimMatoM. KaracTpopuueckuil moxkap MOXKET TOJHOCTBIO
YHUYTOXHTDH JIECHYIO PacTUTEIBHOCTh Ha ONpPEIEICHHOM y4YacTKe, KOrzna IoduBa
BBITOpaeT 70 MUHEpanbHOTro cyocTpara (Kaprmauesckuii u ap., 2014). bonora oTHO-
CATCA K HU3HAYAJIbHO MNEPCYBIAKHCHHBIM MeCTOO6I/ITaHI/I$IM, HO IIpHU 3KCTPEMAJIb-
HBIX 3aCyXax OTOHb MOXET HMX IMOBPEXIaTh, & MEJIKO3alle)KHbIe 0O0J0Ta MOTYT
BBICBIXaTh W BBITOPATh MPAKTHYECKH MOJTHOCTHIO (BTOpOi#i oneHowHbIN noKma.. .,
2014). B mocneaHue OECATHIETHS YacTOTa IMOBTOPEHHUS MOXApOB MPEBHIIIAET
BpeMsi, HEOOXOMMOE JJIsl BOCCTAHOBJIEHUS PACTUTENBHBIX COOOIIECTB, OIM3KUX K
KOpPCHHBIM. HaHpHMep, BECPIIWHBI MPUITAT0XKCKUX CCJIbI' TOABEPTAIOTCA BEPXOBBIM
noxkapam He MeHee 1 pasa 3a 50 ner. Jleca HambOonee CyXux MeECTOOOMTaHUI
ceBepo-3anaga ETP ropsar mpubnusurensHo kaxabie 20 sner (30HANbHBIE THIIBI
O6moMoB.. ., 2003). B T0 e BpeMs IIUTETHHOCTh CYKIIECCHH BOCCTAaHOBIICHHUS €J10-
BOTO Jieca B 1oykHOM Taire A.A. Tumkos (1979) onerusaer B 120-150 net, mpuuem
NEpUO/ OAMHAKOB INPH BOCCTAaHOBJICHHH Jieca Kak Iociie pyOKH, Tak M Mocie
nokapa (30HaIbHBIE THITEI OMOMOB. .., 2003).

[IpuponHsie OXXapsl IPUBOIAT K THOENH )KUBOTHBIX, HAPYIIICHUIO UX MECTO-
oOuTaHuii 1 KOPMOBOH 0a3bl, CO3MAHMIO Tperpaj Ha myTsax ux murpanuii (Hecre-
poB, 1949; Ky3emun, 2019). B mmobampaOoM Macmtabe B 1979-2013 1T. cpemnsist
MIPOIOJIKUTEIIBHOCTh TIOKAPOOIACHOT0 ce30Ha Bo3pocia Ha 19% (Jolly et al.,
2015; Kucenes, Kapons, 2017).

Ha ru6ens >KMBOTHBIX BIMSIOT, B TOM YHCJIE, TOBEJCHUYECKHE OCOOCHHOCTH.
Hanpumep, B ominuue ot OOk, 3aiflieB, MeIBEACH, JIOCEH, HU3I00peH, KOCYab U
T.A., cOOOJM HE CTaparoTCs YHTH OT HAABMIAIOLIETOCS IMOXKapa, a MpsSuyTcs B
HOpax, AYIUIax, POCCHIISAX WM YKPBIBAIOTCS B IyCTOTAaX CpPeAW KOpHEH W KPOH

342



dyHaameHTanbHasa v npuknagHas knumaronorus, T. 10, Ne 3, 2024
Fundamental and Applied Climatology, v. 10, no. 3, 2024

nepeBbeB. B pesynprare B 30He moxapa morudaet ot 80 mo 98% monymsanuu (Hay-
MOB, 2014).

Ha tepputopun Poccuu ypoBeHb NOXKapHOI OMACHOCTH PACCUUTHIBAETCS IO
unnekcy Hecteposa (Pocrumpomer, 2012). 3aagenue 10 000 (°C)2*cyT. CUHTACTCS
KPUTHYECKUM JIJIsl JIECHBIX TEPPUTOPUI M COOTBETCTBYET HAaUBBICIIEMY V Kilaccy
MOKAPHOW OMAcCHOCTH. B CTEMHBIX M TYHAPOBBIX OMOMax KPUTHUECKUU YPOBEHBb
3HaYeHUs TOHMKaeTcs peruoHarbHEIME YIMC mo 3000-6000 (°C)2*cyT. Onnako
y>Ke TIpH TOCTHKCHHH 3HaueHus nHaekca Hecteposa Beimre 1000 (°C)2*cyT. (cpen-
HUll Kimacc nmoxapHoi omacHocTd mo 'OCT P 22.1.09-99, 2000) GompIIMHCTBO
WCTOYHUKOB OTHS IPUBOJIUT K BOSHUKHOBEHHIO JIECHBIX TOKapoB (DHIMKIIOTIETUS
JIecHOTO X03siicTBa, 2006).

Jns pUpOIHBIX CHUCTEM B KadyecTBE IEPBOTO MOPOTOBOTO 3HAYCHUS HAMH
onu10 TipuHATO 1001 ("C)2 *cyT. o mkaie Hecreposa, a 3Ha4eHHE TSI KpUTHYE-
CKOTO MOJKET pa3luyarhcs 0 pernoHaM B COOTBETCTBUH ¢ MpUHATHIME Y MC 3Ha-
gerusaMu ot 3000 mo 10 000 (°C)2*cyT. (JInmka, 2023).

3acyxa atmocdepnasi. Onpenenenne arMoc()epHON 3aCyXH HCTIONB3yeTCs B
cootBercTBuU ¢ PI1 52.04.563-2002 (2002). [ToBTOpsieMOCTb 3acyX Ha TEPPUTOPUHU
Poccuu 3aKoHOMEpHO yBETUUMBACTCSl C CE€BEpa Ha IOT U TOCTUTAET MaKCHMyMa B
CTEITHBIX M MyCTHIHHBIX Onomax (Pocrumpomer, 2012).

Haxe Ha ceBepe Poccuu (B ApXaHTEIbCKON 00JIACTH) MOBPEXKICHHUE JICTHEH
3aCyX0i OTHOCHUTCS K OJJHOHM M3 OCHOBHBIX MPHYMH JIeCHBIX HapymeHuid (CypuHa,
CenpkoB, 2015). Ilpumepsl THOETHN JIECOB B Pe3yabTare 3acyX MHOTOYHCICHHBI
(ITorpebnsk, 1968; DunukIoneAws TecHOro Xo3saicTea, 2006; Bropoii orieHOYHBIH
noknan..., 2014; Bomonpkuna, Kymukos, 2015). Takxe 0oTMe4Yanoch yCKOpPEHHE
CMEpPTHOCTHU JIEPEBBEB M3-32 POCTA YACTOTHI 3aCyX BO MHOTHX pernoHax (Bropoit
OTICHOYHBIN JAOKIA..., 2014).

3acyxu MPHUBOIAT K CHW)KEHHIO NMPOAYKTHBHOCTH PACTHTEILHOCTH, YTO, B
CBOIO OdepeNb, MPUBOIUT K HEIOCTAaTKy KOPMOB JUIS XHUBOTHBIX. beckopmmuiia
MOKET TPOSBUTHCS HE TOJNBKO B 3aCyNUIMBBIA CE30H, HO M B IOCIIEIYFOIIUIA
OCEHHE-3UMHUI IEPUOJ, YTO MOXKET IPUBECTH, B TOM YHCJIE, K CHUKEHHUIO YHCIICH-
Hoctu niturt (Kopobos u ap., 2014). B pasrap 3acyxu B utone 2010 1. oTMedanach
rubens kporoB. IlepecbixaHue BOJOEMOB IPHUBENO K MAacCOBOM THMOETH PHIOHI,
KPYITHBIX JBYCTBOPYATHIX MOJLTIOCKOB, TAK)KE U3BECTHBI CIydau TMOENU IOJyBO-
JTHBIX MJICKOITUTAIONTUX — BBIAPEI, OHAATPEI, 000pa (ComoBbeB u ap., 2015). 3acyxu
SIBJISIFOTCSI ONHOW M3 MMPUYHH MAaCcCOBOM TMOEIH KONBITHBIX, B TOM YHCJIE — CAlTakoB
(Kapumosa u nip., 2021).

B macmirabe crpansl Hamboiee ymOOHBIM HHIEKCOM IS OIEHKH BO3ZCH-
CTBHA 3acyX Ha MpHpOAHbIe cucTeMbl sBisiercss uunekc J.A. Iens — Si (Uepen-
koBa, 2015), T.K. oH mpuroxeH i 110001 mpuponHo# 30HE Poccuu u 1i1st 11006010
MIPOMEXYTKa BpeMeHH (Aekana, Mecsi, ce30H) (Paszysaes u np., 2020).

B kadecTBe mepBoro nopora Hamu BEIOpAHO 3HAUEHUE CUIIBHOMN 3acyxu — 3.0.
[To mecsuynbpiM nanHbpIM HayuHo-mpukinamHoro crpaBounuka «Kmumar Poccumy»
(PasyBaeB u ap., 2020), B kaKa0oM OnoMe XOTS OBl pa3 3a HCTOPUIO HAOTIOMEeHUIH
ypoBeHb nocrturaics. B kadectBe Broporo (karactpoduueckoro) mopora ObLIO
BbIOpaHO 3HaueHHe — 4.0, COOTBETCTBYIOIIEE SKCTpeMaIbHOH 3acyxe. OHO pUKcH-
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POBaJIOCh B psiic PETHOHOB, HAIIPUMED, B YCIOBUSAX KCTPEMABHBIX 3acyx 1972,
1999 (Kononoga, 2017) u 2010 (I'amumosa u nip., 2019) 1T, KOTHA SKCTPEMATHHON
3acyxoii 610 oxBaueHo 37% ETP (3onotokpsunia, Yepenkora, 2012).

Cyxoseii. /{151 aHTPONIOTEHHBIX CHUCTEM CyXOBeH OMpeAemsieTcs] Kak «BeTep
CKOpOCTBIO 8 M/C U Oojiee npu Temrieparype Boie 25°C 1 OTHOCUTENBHOM BiIakK-
HoctH He Oonee 30%, HabmOmaroIIecst XOTs OBl B OJMH U3 CPOKOB HAOIIONEHUH B
TEUeHHE TpeX JHeH moapsia u Ooliee B MEpUOJ IBETCHMUS, HAJIMBA, CO3PEBAHUS 3€p-
HOBBIX KymbTyp» (P 52.04.563-2002, 2002). Bo3zneiictBue Ha MNpHPOIHBIE
CHCTEMBI aHAJIOTHYHO 3acyXaM, HO HeraTUBHBIC TIOCIIEICTBUS HACTYTIAIOT PAHBIIIE.

B Berpenyro morony HaONrOmaeTCs YCHIICHHE MCHApEHHS M TPAHCIHUpAIHY,
OBICTPO CHIDKAETCS BIAYKHOCTH TIOYBHI, a TAK)KE YPOBEHBb BOIbI B BogoeMax (Kopo-
00B u 1ap., 2014). MHOTOTHEBHBIE CYXOBEH OBIBAIOT OCOOCHHO TYOMTEIIBHBI IS
pacTUTEIHHOCTH, TeM OoJiee eclii OHM He mpekparaioTcs Houblo (Criike, Ceme-
HOBa, 2017). IloBbIlIas TpaHCITUPAIIUIO JIEPEBLEB MPU HEJOCTATKE BOJABI B ITOYBE,
CYXOBEH MOTYT BBI3BATh CyXOBEPIIMHHOCTh, @ WHOTHA W TIPUBECTH K THOEITH
nepeBneB (Tkauenko, 1952; DHnukIIoneaus 1ecHOTo X03sicTBa, 2006). YrHeTeHHE
Y THOEIh PaCTUTENFHOCTH, BBI3BAHHEIE CyXOBEEM, B TaJIbHEHINIEM MMPUBOLIAT K Oec-
KOPMHIIE ¥ THOETHN JKUBOTHBIX.

[lIxana BO3AEHCTBHUS Ha CEMTbCKOXO3SICTBEHHBIC PACTCHUS ObLIA TIPEIIOKECHA
E.A. Ly6epoumep (LybGepoumnnep, 1966; Xypuna, 2023). B 3aBucumocTtu OT
nedunmTa HackIeHus B 15 gacos, cormtacHo E.A. 1LybepOwmmiep, pa3nmugaroT cie-
JyIOoIIHe TUIEI cyxoBeeB: 15-19 rlla — ciaberit; 20-29 rlla — cpenawmii; 30-39 rlla —
uHTeHCUBHEIN; Oonee 40 rlla — oueHp uHTeHCUBHBIN (PasyBaeB u ap., 2020). Jlns
MIPUPOAHBIX CUCTEM, KaK 0oJiee YCTOHYMBBIX IT0 CPABHEHHIO C CEITHCKOXO03SIIICTBEH-
HBIMU, UHTCHCUBHBIC CyXOBEH (CHJIBHOE YBSJIaHHE U YChIXaHHE BETCTAIIMOHHOMN
MacChl) MOTYT OBITh NPHUHSATHI B Ka4€CTBE MEPBOTO MOPOTa OMACHOTO SBJICHUS,
OYeHb WHTECHCUBHEIC (OBICTPOE M CHIIBHOE TTOBPEKICHUE BETCTAIIMOHHON MacChl) —
B KQueCTBE KPUTUIECCKOTO.

Tononenno-u3Mopo3eBbie OTJIOKeHUs / JeAaHass Kopka. Cuuraercs, 4To
10 MaKCHMAaJIbHOMY BECy OJIeIEHEHHsI TOJIONIETHO-U3MOPO3€EBhIe SIBJICHHS Hanbosee
omnacHbl Ha Tepputopun CeBepHoro Kaskaza um Kammeikun (mo 1060 r/m), Caxa-
muHa (mo 1600 r/m), Anras (mo 1640 r/m) (Ky3emun, 2019). Ecnu Ha Oomnbiireit
YaCTH TEPPUTOPUN CTPAHBI CIIyYad TOJIONIEa OTMEYAIOTCS 3UMOH (TTOCIe OTTere-
Jiei) Wi B TIEPEXOIHbBIC CE30HBI, TO B APKTUKE OHU BO3MOXKHBI B ITEPHOJ KaJICH-
napHoro Jyiera. Hanpumep, Ha 0. Balirady MakCMManbHOE YHCIIO JTHEH C TOJI0IeI0M
HaOmomaercs B uroHe (Baiirad. Octpos..., 2011).

W3 4ucna CUIBHBIX TOJIOJNICAHO-U3MOPO3EBhIX OTIOKEHUH IJIsi MPUPOIHBIX
CUCTEM HauOOJBIIIYI0 ONACHOCTh MPECTABIISIOT JISASHAS KOPKa, a TAKXKe TOCIeI-
CTBUS WICHSHBIX AOXKei». JlensHas kopka cauTaeTcs OrmacHbIM arpoMeTe0POIIOTH-
YECKHUM SIBICHUEM, €CITU MPHU TOJIIMHE 5 MM OHa yAepKuBajach Oonee 10 mHei
(Tperuii ouenounsldi goknan..., 2022; PJ] 52.88.699 — 2008, 2008). Haubonee
OTTacHa JIJIsl TPaBSHUCTHIX PACTEHHUH MPUTEPTast KOPKa, CMBIKAIOIIASCS C IOBEPXHO-
cTbi0 TpyHTa. CTeneHb MOBPEXKICHUS 3aBHCUT OT €€ TONIIMHBI, COCTABISIONICH B
cpendem 20 MM (Moxer gocturath 100 u Gosiee) v MPOXOIKUTEILHOCTH 3ajiera-
HUs. TpaBel THOHYT IO IPUTEPTON K TIOUBE KOPKOM BCIICJICTBHE HAPYIICHUS Ta30-
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obMeHa (HemocTaTKa KHCJIOpoAa W HM30BITKA ymiIekucioro rasa). Kpome Toro,
MIPOUCXOAAT MEXaHHYECKHE TMOBPEKACHUS: Pa3pblB KOPEIIKOB, BMEP3IINX B JIEJ
(Jloces, XKypuna, 2001).

Brmanenue KUIKUX OCAJKOB B 3UMHHE MECSIIBI TIPH MOCIEAYIONHNX OOHITh-
HBIX CHEXXHBIX OCaJIKaX, YepelOBaHHUE TEIUIBIX M SKCTPEMAaJbHO XOJOAHBIX JHEH
MOTYT CIIOCOOCTBOBATh 00Pa30BaHHUIO OXKENEIH U Jiegonoma (DHIMKIONEIUs Jiec-
HOorO XO3stiicTBa, 2006; 3amonomgumkoB, llImarkos, 2011; T'omyGes u mp., 2013;
Cypuna, CenpkoB, 2015). Ha BeTBsIX JepeBbheB MOTYT CKaILTUBATHCS 3HAUUTEIIHHBIC
Macchl IIbJa, TMPOMCXONUT OOJaMbIBaHNE XPYNKHX BeTBel M BepmnH (TkaueHKo,
1952; Ilorpe6nsik, 1968).

JlensHyto KOPKY Kak NPUYMHY MacCOBOW TMOENN MEJNKHX I'PhI3yHOB (MBIIIH,
MIOJIEBKH, JIEMMHUHTH) HEOJHOKPATHO OTMEYaIId B Pa3HBIX MPUPOAHBIX 30HAX Poc-
cui. Bo3MOXKHBI KackaHbIe 3P EKThI, KOTAa MEeCIbl OCTAIOTC 0e3 KopMa U 3UMOM
CpeAr HUX BCIBIXMBAIOT JMH300THH, BbI3BIBas MaccoByto rubenb (Dopmo3os,
201006). [Tagex ceBepHBIX OneHel n3-3a (HOPMUPOBAHHUS JISTHON KOPKH OTMEYAJICS
Ha 0. Konryes B 2013 1., SImane B 2014 1. (KonmecuukoB u ap., 2018). Ha o. Bpan-
resisl TOJIONIE B COYETaHUHM C BBICOKMM CHEXXHBIM ITOKPOBOM IPUBEN K COKpallie-
HUIO MOMYJSIIUK ceBepHOro oneHs ¢ 8-10 toic. 1o 450-500 ronos 3a nepuoxn ¢ 2004
o 2007 rr. (Kasemuu, Abatypos, 2009). B Poccun n Kazaxcrane nensHas kopka
SBJISIETCS] OTHOM M3 MPUUMH MaccoBod rudenu caiirakos (Kapumosa u ap., 2021), B
Mounronuu u 3abaiikanbe — n3epeHoB (Kupumok, Jlymekuna, 2017). Onucanbt
Cily4ard THOETH TeTePEeBHHBIX NTHIl, HOUYIOIINX, 3apBIBIINCH B CHET, ITOCJIE TOTO
KaK HOYBIO MPONIEN «JIeAsSHOU J0XAb» U copmuposaics HacT 1o 10 cM Tommu-
Hoit (Dopmo3os, 2010a; Cnynckuid, 2020).

B xauecTBe mepBOro mMoOpoOroBOTO 3HAYEHHS] HAMH BHIOpaHO (hOpMUpOBaHHE
rojosena, ToamuHoi B 10 MM, B KauecTBe BTOpOro nopora — 20 MM.

Bbicokuii CHe:KHBIN MOKPOB HE paccMaTpHBaeTCsl KaK ONAacHOE SBIICHUE
JUTS aHTPOTIOTEHHBIX CHCTEM, HO MOXKET CTaTh MPUYUHON MacCOBOW THOEIH KUBOT-
HBIX. BBICOTa CHEXHOTO MOKpPOBa OKAa3bIBAaCT BIMSHUE HAa OJHY M3 BaKHEHUIINX
MOIMYIALMOHHO-INHAMUYECKUX XapaKTEPUCTHK — BBKMBAEMOCTh. B mepuoa MHo-
TOCHEXbSI JKHBOTHBIE THOHYT OT XHIITHUKOB, HEXBATKH ITHIIIH, BHYTPUBUIOBON KOH-
kypenun (Pesytikas, 2009).

J1J151 KOMBITHBIX BUJOB CYIIECTBYET TaK Ha3bIBaeMasl «KpUTHUYECKas TITyOHuHa»
cHera. OHa MOCTHTAeT CIICAYIOMNX 3HAYSHUH IS pa3HbIX BUIOB: n3epeH — 20 cMm
(Kupumtok, Jlymekuna, 2017), kaban — 30-40 cm, xocymst — 40-60 cm (eBporneiickas
— 30-40 cm (MBaHtokoB, PeutbkoB, 2015)), 6maropoansiii oneHb (u3t00ps) — 50-60
cM (anraiickuit mapaia — 70 cMm), gock — 90-100 cm. Ilpm Gonee TrybokoM cHere
nepenBUKEHHEe W JOObIYa IMUINM CTAHOBATCS KpaiiHe TpynHbIMH (HacumoBwuy,
1955; ®opmozos, 1990). B MHOrocHEeXHBIE 3UMBI B CTajax JOCEH OTMEYalu
ru0ens 3HAYUTEIFHON JacTh cIabbIX 0co0ei, CHIKEeHHE THIoqoBUTOCTH (DopMo-
308, 20100). M3 U1l B MHOTOCHEKHBIEC 3UMBI THOHYT OT OECKOPMUIIBI: TEMHOOPIO-
XHH ynap, cepast Kypomnarka, Oenas kyponarka (Ciyackuit, 2020).

B kagectBe mepBoro mopora HaMH OBLIO TMPUHATO 3HAUYEHHE MAaKCHMAIIbHOM
3a 3UMY BBICOTHI CHEXXHOTO TIOKpoBa 40 cM (KpUTHUYHO AJIS €BPOIEICKOM 1 KaBKa3-
CKOHl Kocynu, kabaHa U ceBepHOro ojeHs). B xadectBe BToporo mopora — 60 cm
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(KkpuTHYHO AN CHMOMPCKOM KOCYTM M OOJBIIMHCTBA IOABHAOB OJIAaropoiHOro
OJICHS).

HaBonnenmus. 3aroruieHnio moaBepkeHo Oomnee 400 ThIC. kM2 TEPPUTOPUH
crpanbl. Ilo renesncy HaBOJHEHUS MOTYT IPOU30HTH B PE3YNIBTATE IOJIOBOAMIM,
JIOIEBBIX MABOJIKOB, 3aTOPOB, 33KOPOB, MPOPHIBA JIETHUKOBIX 03ep U ap. (Harmm-
o"HanpHBIN arnac Poccum, 2007; Ky3pmun, 2019). K perynspHsIM maBomkaMm
TIOJIOBOABSIM TIPUPOTHBIE CUCTEMBI ITPUCTIOCOOJIEHBI JIOCTATOYHO XOPOIIO (BpEMEH-
HOE 3aTOIUICHHE MOIMBI). B KauecTBe OMacHBIX SIBICHUI pacCMaTPUBAIOTCS CUTYa-
[IUM, KOTZAa YPOBEHb BOIBl 3HAUMTENHFHO IIPEBHIIIAET CpPEAHHE 3HAYCHUS.
[IpomomKUTENPHOCTh CTOSIHHS BOABI Takke MMeeT 3HadeHue. llpu minTenbHbIX
Neproax 3alliBaHusl B MOYBaX C IpyObIM TyMycCOM OOpasyroTCs SIIOBUTBHIE IS
JIEPEBBEB U KyCTAPHHUKOB 3aKUCHBIC coennHEeHUS XKene3a (Tkauenko, 1952).

Cutyanust ycyryonsieTcsi, eciy HaBOJHEHHE COIPOBOXKIAECTCS MPOPHIBOM
3aIUTHON 1aMOBl, YTO TIPUBOJUT K PE3KOMY JOMOIHUTEIFHOMY MOIBEMY YPOBHS
BOJBI M PACIIMPEHUIO 30HBI 3arToruieHus. M3BecTHHI KaTacTpoduyueckne TMocie-
ctBus B anpene 2024 r. B Openbypre u Opcke (YBapues, 2024) u 2019 1. B UpkyT-
ckoit oonactu — TymyHckoe HaBonHeHHe (Oprnos, UepHos, 2019).

Bo BpemMs maBoakoB 1 TIOJIOBOIUIT POUCXOIUT PYCiIOBas aedopmariusi, KoTo-
past MOXET OBITh KaK TOPHU30HTAIHHOM, U3MEHSIONICH MOJIOKEHUE pycia PeKu Ha
moiimMe, Tak U BEPTUKAIBHOMN MPU U3MEHEHUHN OTMETKHU YPOBHs ero nHa. [lobimma-
€TCsl BEPOSITHOCTHh CXOZa OOBAJOB W OION3HEH. AKKYMYJSINS PEYHBIX HAHOCOB
MIPUBOAUT K YMEHBIIIEHUIO MPOIMYCKHOW CIOCOOHOCTH pyciia W MoiMbI pexu. Bo
BpEeMsl 3aTOPHBIX HABOJHCHHUN MHTCHCUBHAS Jie(hopMallus pyciia ¥ MOWMBI IPOUC-
XOIUT HE TOJIBKO TION BIVMSHUEM BBICOKHX CKOPOCTEH BOJHOTO MOTOKA, HO W TIOJ
MEXaHHYECKHM BO3CHCTBHEM JibJla, KOTOPBIA Cpe3aeT OCTpoBa U OeperoBbie
BBICTYIIBI B PyCJIE PEKH, OYMIIAET €ro OT HAHOCOB, pa3pyliaeT Oepera U BhIIAXU-
BaeT noiiMy. Bo BpeMs katacTpodudecknx HaBOMHEHU 0COOEHHO CHIIFHO N3MEHSI-
eTCS XUMHUYECKUUM COCTaB TPUPOIAHBIX BOJ, YXYAIIAIOTCS WX KaueCTBCHHBIC
nokazarenu (Mcromuna u ap., 2005).

K HanbGonee THIMYHBIM MTOCIIEACTBUAM HABOJHEHHUN IS KUBBIX OPTaHU3MOB
OTHOCSITCS: U3MEHEHUE YHCIIEHHOTO W BHJOBOTO pazHooOpa3us OMOLIEHO30B, Mac-
coBasi THOEIb JKUBOTHBIX (OCOOCHHO MpU OBICTPOM 3aTOIUICHUHM PEYHOMN IMOMMBEI,
HAHOCS 3HAYNUTENBHBIN yIIepO MmomyssusiM aM(uOwiA, penTIIAN, ITULl U MIIEKO-
MUTAIONINX, TPUBOAS K OOIIEeH JecTabuiu3anuu 300KOMILIEKCOB), YTHETEHUE U
yactuyHas rubenb pacturenbHoctu (Mcrommua u ap., 2005; Eeceera, 2017).
HaBomueHust OTHOCAT K KaTacTpopUUeCKUM MPUPOIHBIM SBICHHUSAM, CIIOCOOHBIM
MIPUBECTH K MaKpOHApyILIeHUAM JecHbIX 3kocucteM (Jloces, XKypuna, 2001; Kap-
naueBckuil u ap., 2014). Pa3zpymmTenbHas cuiia 3aBUCUT HE TOJIBKO OT ILIOIMIATU U
MIPOIOIKUTEIHHOCTH 3aTOIUICHUS, BBICOTHI MTOIbEMa BOJBI, HO U OT €€ CKOPOCTH.
Tak, npu BeicoTe B 1 M 1 ckOpocTH | M/C OOJBIIMHCTBO KHBOTHBIX HE MOXKET CIIa-
CTHCB, IIPH CKOPOCTH 3 M/C HAaBOAHEHHWE NPUBOAUT K PaspyLICHUIO TOMOB U TOJ-
MBIBACT JAEPEBhs, IPH CKOPOCTH 5 M/C 1O THY TOTOKA KarsaTcs BaxyHbl 10-50 cm B
nuamerpe (EBceesa, 2017).

Hacrynnenue BOabl 3acTaBisieT >KUBOTHBIX CHacaThcs OErcTBOM Ha Oonee
BbICOKHE MecTa. OIHAKO CKOPOCTH MEPEBIDKEHNS F CHITBI MHOTHUX BH/IOB KHBOTHBIX
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(uepenaxu, HEKOTOPBIE 3MEH W SIIEPHUIIBI, €XKH, KPOTHI, 3eMJIEPOUKH, MBIIIEBHTHBIE
TPBI3yHBI) HEAOCTATOUHBI, YTOOBI CIIACTUCH OT OBICTPO PACIIPOCTPAHSIONIEIHCS BOIBI.
Bo Bpemst HaBogHEHHS THOHYT U MHOTHE KPYITHBIE MJICKOIUTAIOIINE, TaK KaK 0O0Jb-
IIIMe pacCTOSHUS O Oepera MHOTIa OKa3bIBAIOTCS HEMOCHIIBHBIMH JTAXKE [T XOPOIIIO
TUIABAIOIMX KUBOTHBIX. B HEKOTOPBIX CiydasX »KHBOTHBIC TEPSIOT CIIOCOOHOCTb
OpPHEHTHUPOBATHCS B IPOCTPAHCTBE, YTO TAKKE MTPUBOJUT K UX THOENTH. 3HAYUTEITHHO
COKpAIaeTcsl YUCIEHHOCTh MTHUI, THE3MAINXCS B 3apPOCIAX KaMbIIIEH W TPOCTHH-
KOB, Ha BETJIaX U JPYTUX IPEBECHO-KYCTAPHUKOBBIX BHIAX, IPOU3PACTAOIIHNX B ITON-
MaxX W Ha MPUPYCIOBBIX Bajax. BeceHHe-NeTHHEe HAaBONHEHUS MPHUBOIAT K THOEIH
OTJIOKEHHBIX SUIl W MOJIOAHSKA NTull. HemocpencTBeHHOe BiHMAHWE HAaBOTHEHUH
TaKXe BeIpaykaeTcs B 0apbepHOU poiii 00pa30BaBIIUXCS 30H 3aTOILUIEHHS, YTO BBI3bI-
BaeT HapyIICHHE MaCcCOBBIX CE30HHBIX MUTPAITU )KUBOTHBIX. XOTS TUKUE KOITBITHBIE
XOPOIIIO TIJIABAIOT, 3aTOIICHHBIE TEPPUTOPHN HEPEAKO CTAHOBATCS HEIIPEOJOTAMBIM
MIPENSTCTBUEM Ha Iy TAX ux murparwii (Mcromuna u ap., 2005).

Hanpumep, momoBoapst peryisipHO MPUBOAAT K THOEIH 3aIleB Kak 3a CYeT
HEIOCTaTOYHOH TIJIOMAAN W KOJTHYECTBAa yOSXKHII, TaK W 33 CYET TMOBBIIMICHUS YsI3-
BUMOCTH TI0 OTHOIICHHIO K XUIITHUKAM B 3TOT nepuon (3e1koBa, 1967). OcobeHHo
BBICOKHE TIOJIOBO/IbSI 1 3MMHHE ITaBOJKHU MPHUBOIAT K THOenn 600poB (3aBbSJIOB U
np., 2015). Becennwuit maBomok B 1993 1. Ha To6ose mOCITYKIIT MPUINHON THOESTH
86% nTuupux KiIagok. [IOBEIIEHHAST TOMEPAHTHOCTh K BO3JCHCTBUSAM IAaBOJKOB
OTMEYeHa Y YupKa-cBUCTYHKa (42%), npicyxu (45%), cepoit ytku (53%), rHe3n0-
BbIE CTallMM KOTOPBIX OBUIM MEHBINE IMOABEpKeHB! 3aroruiennto. Haobopot, y
Cepoi LaruIy, OOJIBIION BBINH, TETAaHKH, CBUS3M, NIMJIOXBOCTKH, IIHPOKOHOCKH,
YHpKa-TPECKyHKa M KPAacHOTOJIOBOTO HBIPKAa BCE THE3Aa OKa3alCh MO BOAOH
(Kammawun, 2015).

PalioHnpoBanue TEppUTOPHH TIO MaKCUMAallbHOMY TIPEBBIIICHUIO YPOBHS
Hauana 3atorvieHus (Hauuonanssiii atnac Poccun, 2007) Beigenser 0.8-1.5 m mns
AHTPOTIOTEHHBIX CHCTEM KaK YMEpPEHHO OMACHBIM, HO I JKUBOTHBIX OH Oymer
SABIISATHCSI YpE3BBIYAITHO OMmacHbBIM (BTOpOil mopor), a ypoBeHs 0.3-0.8 — omacHbIM
(mepBsIii Iopor).

Cenu. B mmupokom nonnmanmm B Poccum cenmeomacHeMH cumTatoTcs (10
pasHbIM oueHkam) oT 8 1o 20% teppuropuu (Amiac NPUPOTHBIX U TEXHOTECH-
HBIX..., 2010; Ky3pmun, 2019).0OnHako npu Oonee aeranmbHOU nuddepeHnupo-
BaHHO-PAaHXHPOBAHHOI OIIEHKE CEJIEOTIACHOCTH 0acCeHOB BOIOTOKOB OCHOBHAs
IJIOMIAAb CENEBBIX BOMOCOopoB (bomee 80-90%) oka3piBaeTCsl 6€30MacHON B OTHO-
IICHUH CeJIeH, a YPOBEHb CEJICONACHOCTH B OCTABLICHCS MX YaCTH UMEET MEHbBILIUE
3HAYEHHUs, €M KaJacTPOBbIE, PACCUMTAHHBIE [0 MAaKCUMYMYy ULl BCero OacceliHa
(Anaxaes, 2018; Anaxaes u ap., 2023).

Cornacao panaeiM MUC (Atnac mpupogHBIX U TEXHOT€HHBIX..., 2010), Ha
tepputopun Poccun 10CTaToOYHO MHOTO HEAOW3YUYEHHBIX TPYIHOMOCTYITHBIX PErr-
OHOB, B KOTOPBIX MOTEHIMAIBEHO TaKXe MOTYT pa3BHUBaTbesi cenu. OmyOnrKoBaH-
HBIE KaJacTPhl CENEBbIX 0aCCEHHOB ISl XOPOIIO N3yUYSHHBIX PETHOHOB MOTYT OBITH
HETOJTHBEIMH FUTH BKITFOYaTh OMMOOYHEIE NaHHbIe (AHaxaes, 2019).

Jnuna pycen ceneit MOKET COCTaBIATh OT HECKOJIBKUX JECSITKOB METPOB 110
HECKOJIBKUX JAECITKOB KMJIOMETPOB, MmupHuHa — oT 3 10 100 M (B 30HE aKKyMyIsALUU
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— 110 300 m u Gonee). ['yOuHa ceneBoro nmoroka gocturaeT 1.5-15 M, BbicOTa cele-
BBIX BAJIOB JloCTHTaeT 3-4 M u Oolee, TnaMeTp BIEKOMBIX BaJlyHOB — 2-3 M 1 Ooee.
CKOpOCTh MBIKEHUS CeJIel B cpeaHeM Kojebiercs B mpenenax ot 2 go 10 mM/c u
oonee (Muxaiinos, ConomuH, 2008; Makapos u ap., 2014). [To o6beMy ceseBbie
MOTOKH BapbHPYIOTCS B OU€Hb HIMPOKUX Mpeeiax: OT OYeHb MEIKUX — MHKpPOCe-
ne#t (06beM BBIHOCA MeHee | ThIC. M3) IIo TUTaHTCKNX (00beMoM Oosiee 1000 ThIC.
M3). Jns cpenHeropuii MakcHMMallbHOE 3HadeHHE O0BeMa BBIHOCA COCTAaBISIET
nopsanka 500 TeIc. M3, a B BBICOKOTOPBSX MOXKET Aocturarb 5-10 miH M (Atmac
MPUPOIHBIX M TEXHOTCHHBIX. .., 2010; ITepos, 2012). CeneBbie MMOTOKH AOXKIECBOTO
re’esuca coctariisitor oosee 90% ot Bcex THUITOB celieli (AHaxaes u np., 2023).

[Ipu npoxoxkaeHnn cenell TOTHOCTHIO0 Pa3pyIIaeTCcs IKOCUCTEMa U YHUUTO-
JKaeTcss UXTruo(dayHa B CEJIEBOM pycie peku (pydbs). Cenu mpUBOmAT K yriryOrie-
HUIO 3PO3MOHHBIX JIOTKOB, a TAKXKC «3allJIBIBAHWUIO» T'PYHTOM PACTUTCIIBHOCTU B
30He aKKymymsuu. DopMHUpYIOTCS JTOXKOWHHBIE KPYITHOTIIBIOOBBIE KOMILIEKCHI,
BO3MOXKHA TTEPECTPOIKA PETHOH CeTH B pe3ysbTaTe 3aKyIOpKH pycel Tps3eKaMeH-
HBIMU oTiIokeHusIME (Makapos u ap., 2014). JlanHble 0 Tu0eny )XKMBOTHBIX B JINTE-
paTypHBIX UCTOYHUKAX HE MPUBOAATCI. BO3MOXHO HapylieHHe IMyTell MUTrpamuu
CeJIeBBIMH MTOTOKaMH. BoccTaHOBNIEHHE PacTUTENEHOTO MTOKPOBA MTOCIIE TTPOXOXKIe-
HUS ceneil nmpoucxoaut meaneHHo. Hampumep, B ponuue p. bakcan (CeBepHblit
Kagka3) s hopMUpOBaHHS TUOHEPHBIX TPYIITUPOBOK PACTUTEIBHOCTH HA KOHYCE
BBIHOCA MOTpeOoBaioch 8-20 JeT, sl CIOKHBIX TPYIIITHPOBOK C APEBECHBIM TIOA-
poctoMm — 50-60 e, nst GOpMHUPOBAHHMS JIECCHOTO (PUTOIICHO3a, OJIU3KOTO MO ()JI0-
pUCTHYECKOMY COCTaBy K HEHapylIeHHOMY cooOiecTtBy yxoauT 100 u Oonee ner
(ITepos, 2012).

B kauecTBe IIEPBOIo NMOKa3areiid HaMu OLLI0 BLIGpaHO MOATBECPKACHHOC HAJIN-
4ue SBJICHUS B Ipejeiiax Oumoma. B kadyecTBe BTOpOro mokasaressi BBIOpaH J0OCTa-
TOYHO BbICOKHM mopor — 50-500 ThIC. M (ATrmac TpUPOMHBIX W TEXHOTCHHBIX. ..,
2010; ITepos, 2012). Cenp Takoro 00beMa OTHOCUTCSI K KPYITHBIM, TIPUBOJUT K CYIIIe-
CTBEHHOM TepepaboTKe TOPHOM JOJMHBI M HEOOPaTUMBIM U3MEHEHHUSIM B penbede.

Onousnu. B oTiinuue oT ceneil, OMoiI3HU HOCAT IUIOIaaHON xapakrep. Jlaxe
HeOOJbIINE 10 00BEMY TIPUBOASAT K HEOOPATUMBIM U3MEHEHHM B JaHamadrax. K
MOPAXKAOMUM (haKTOpaM OTHOCSTCS: YAaphl ABMKYIIUXCS MAacc TOPHBIX ITOPO/I,
3aJIMBaHMe M 3aBaJMBaHKE STUMH MaccaMy paHee CBOOOIHBIX MPOCTPAHCTB (3aX0-
pOHEHHE 3KOCHCTEM O[] TOJIIAMH), TIEPEKPBITHE PYCeN PeK, THOETb KUBOTHBIX U
tpancopmanus saHmmadra. Cpenu HeCEHCMHUYSCKUX NPUYMH 00pa3oBaHUs
OTIOJI3HEW BBIIENSIFOT WHTCHCHUBHBIE OCaAKM W TasHue cHera (Huxomkwua wm np.,
2013). B Poccuu 1o ycinoBusM penbeda U reojJorHueCKuM 0COOCHHOCTSM 3HAuH-
TENBHBIC TEPPUTOPUN OTHOCATCS K OMOJI3HEONACHBIM pallOHaM Pa3INYHON CTCIICHU
aktuBHOCTH (DPI'BY «lmampocmenreomorus», 2022; CIT 115.13330.2016, 2018;
ATrac TpUPONHBIX U T€XHOTeHHBIX..., 2010). [Iporeccy monBep:keHbl HE TOIBKO
TOpHBIC OMOMBI, HO M paBHHHHBEIC. Hampumep, B benropojckoii obmactu omomns-
HSIMU TTOPaXCHBI HE TOJNBKO CKJIOHBI JIOJWH PEeK, HO B eme OOoNbIIel CTereHn —
oBpakHO-0amounsie cucteMsbl (I[letnna u ap., 2009).

KpyrmHbie 0mona3HU BBI3BIBAKOTCS, KaK MPABHUIIO, €CTECTBEHHBIMU MTPUYUHAMU
1 00pasyroTcs BIOJb CKJIOHOB HAa COTHH METPOB, UX TONIHHA cocTaBisaeT 10-20 M
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u 6osee. MacmTab onoi3HeH XapaKTepu3yeTcs IO abp0: rpanano3aeie — 400 ra
u Oonee, oueHb kpynHbie 200-400 ra, kpymabsie — 100-200 ra, cpennue — 50-100 ra,
Meikne — 5-50 ra u odeHb Menkue — 10 5 ra (Muxaiinos, Comomus, 2008). O0beM
karacTpoduueckoro omom3Hs B gonuHe p. [eizepnas ma Kamuarke B 2007 T.
poctur 21 s, M (Iuramo, Menekecrties, 2009). 3aBanpHbIE TUIOTHHBI, 00pa3yro-
IFecs NP 00BalIaX W OTOI3HAX OEPEroBBIX CKIOHOB, EPEKPHIBAIOT CTBOPHI yIIle-
JUA C aKKyMyJSIIIMA C BEPXOBOH CTOPOHBI BOAHBIX MAacC, MPOPBIBBI KOTOPBIX
COTIPOBOXKIAIOTCS CEJICBRIME MOTOKaMu (AHaxaeB u 1p., 2023).

Cxon onoi3Hei BO3MOXKEH He TOJNBKO B TeIuioe BpeMs roaa. B mekadpe 2018
T. OTMOJI3€Hb COIIEI B 3aIIOJTHEHHOE BOAOXPAHMIIHIIEM PYCIo p. bypes, MuHUMAaNb-
HbIE TEMIIEPATYPhI BO3/lyXa HAKaHYHEe cOObITHs cocTaBisuim -36.2 u -31.3°C, cpexn-
HecyTounsle -32.4 wu -27.3°C coorBercTBeHHO. OObEM OIOJI3HEBOIO Tea
olleHuBaeTcA B 24.5 MiaH M3, nim 6osee 55 muH T. CMeleHre 3HaYUTENHHOIO 00b-
eMa Macc B JOCTaTOYHO TIIyOOKHI BOJOEM BBI3BAJIO BOJIHY, [0 MEXaHHU3MY 00pa3o-
BaHUS HAIOMHUHAKONIYIO MyHamu. OOmias miomans, Ha KOTOPOH OBUT IMOJHOCTHIO
YHUYTOXEH Jiec, cocTaBuia okojo 3.0 KMZ. TIpsimoil TunponIUHAMUYECKUH yaap
MIPUBET K Pa3pyLICHHIO TOYBEHHOTO CJI0S Ha 3HAYUTENbHOU Tuiommanu (MaxuHoB u
Ip., 2019).

B kadecTBe mepBOTO MOPOTOBOTO YPOBHSI BEIOPAHO MOATBEPKICHHOE HAJH-
ype SBIICHUS B Mpefenax 0moMa ¢ moBTopsieMocThio 5-20 pa3z B 100 met, makcu-
MaJIbHBIM 00beMoM omonsHst 10 0.1 Thic. M°, MakCHMAIbHOM rIyOMHE 3axBara
mopox omoi3HeM — 5-7 M (ATiac MPUPOAHBIX M TEXHOTEHHBIX..., 2010). B Takom
CjIydya€ K OIIOJ3HCOMMAaCHBIM MOIYT OLITh OTHECEHBI U HCEKOTOPBIC PABHHUHHBIC
OHMOMBI, B KOTOPBIX Mpolecc OyaeT cBs3aH ¢ MOIIHOW OeperoBoii spo3ueii. B kaue-
CTBE BTOPOTO ITOPOTOBOTO 3HAYECHHS BHIOPAH OMACHBIN YPOBEHB, KOTOPBIH COOTBET-
CTBYeT TIOBTOPSIEMOCTH aKTHBM3auuMu Tmpouecca 5-10 paz3 B 100 1er,
MaKCUMallbHOMY 00bemMy 110 10 ThIC. M>, MaKCHMAIbHOI TIyOMHE 3axBaTa Mmopox
onoi3HeM — 15 M (ATiac IPUPOTHBIX M TEXHOTEHHBIX. .., 2010).

Cxon CHe:KHBIX JaBHH. JIaBHHOONACHOCTh XapakTepHa sl OONBIIMHCTBA
ropusix parioHoB Poccumn (Kyspmun, 2019). Cuuraercs, 4To B ropax KOHTHHCH-
TaJBHBIX 00JacTel JaBUHY MOYKET CIIPOBOIIMPOBATH BHITIA/IEHHE 5 MM, a B OCTallb-
HBIX TOPHBIX paitoHax — 10 mm cHera 3a 24 g (I'aBpuiiosa, 2013). st o. Caxanux
JIABUHOOIMACHBIMU SBJISIFOTCS HE TOJBKO TOPBI, HO M YCTYIBI MOPCKHX W PEYHBIX
Teppac BeicoToit 6onee 10 M (Kazakosa, Jlookuna, 2017).

JlanHoe siBJIeHME 001ajacT OrPOMHOM pa3pyIlIUTeIbHON cHItoi. JKuBbie 00b-
€KThl YHHUYTOXKAKOTCS, BO3MOXKHBI JIOKAJIBHEIC MPeo0pa3oBaHus penbeda mo Bo3-
nercTBeM ymapHO#M cuibl. CTereHb BO3ACHCTBHUS JIABUHHOW NEATEITLHOCTH Ha
IMPUPOAHBIE U aHTPOIIOI'CHHBIC CUCTEMBI B CaMOM O6H1€M BUJIC 3aBHCUT OT ITOTCH-
[[UATEHOUM SHEPTUM JIABUHBI, SBISIONICHCS (DYHKIMEW BBICOTHI MAJCHUS U MacCHI.
BenuunHa cHEXHOI Macchl, B CBOIO O4€peNb, OMpPEAeseTCs TUIOMaabo JaBUHOC-
0opa ¥ BBICOTOM CHEXHOTO TIOKPOBa B €r0 mpefenax. To ecTh JaBUHHBINA IIPoIiece
SIBIISICTCS] PE3YJIBTATOM COYETAHUS B MIPOCTPAHCTBE M BO BPEMEHU JIBYX OCHOBHBIX
(haxTopoB: penbeda u kauMara (ATiaac MPUPOIHBIX M TEXHOTEHHEBIX. .., 2010).

W3BecTHa crabasi yCTOMYUBOCTD MUXTHI, & TAKKE COCHBI, €JIM, OCUHBI, KOTO-
past 00BSICHSIETCS TOPU30HTAIBHBIM PACIOIOKEHUEM KOPHEBOW CUCTEMBI U CJIa0on
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rHOKOCTBIO CTBOJIA AepeBa. Hanbonee naBUHOYCTONYHBBIME MTOPOJIAMH SIBIISTIOTCS
Oepésa, OyK, KJICH — OHH OTHOCHTEIBHO CTOMKH K M3JI0MaM M 00pa3yloT KpUBOJIE-
Chsl. DKOCHCTEMBI, OCOOEHHO JIECHAsl PACTUTENbHOCTh, HE YCIEBAaIOT BOCCTAHO-
BUTBCS, €CJIM JIABUHBI JIOCTAaTOYHO OONBIIOTO 00beMa CXOIAT PETYISAPHO.
HcuezaroT pacTeHHs C UIMTEIBHBIM MEPUOAOM BETETAalWH, MOSBIAIOTCS BHIHI,
CBONCTBEHHBIE 00JI€€ BBICOKMM JIaHAMA(THBIM IosAcaM. JIaBUHHbIE CHEKHUKH Ha
JTHE JIOJIMH BBI3BIBAIOT 3amas3ibiBaHue (eHoda3 pacTeHWH B CHIYy KOHLEHTPAIUU
orpomHo# Macchl cHera (Kanonnukosa, 2012).

CHe)XHBIE JTaBHUHBI IIPEACTABIAIOT YTPO3Y IS MIEKOIIUTAIOLINX, 3UMYIOIINX
B BBICOKOTOpbhe. Ha yuacTkax, rje 3acHeXeHHbIE CKJIOHBI YepEeIyIOTCS ¢ MaJIOCHEXK-
HBIMH, )KUBOTHBIC BO BPEMsI MUTPALIii MOTYT OKa3aTbCs IOIPEOCHHBIMU IOJ] CHEX-
HeIMH Maccamu (KarnonHankoBa, 2012). Hanbomnee 9acTo ruOHYT KOTIBITHBIC: OJICHH,
KaBKa3CKHE TYypBl, CHOMPCKUI TOpHBII Ko3enm — ko3epor u ap. (Hamwmes, 1962;
Kamunakun, 2012). CiydaiiHoii KepTBOW JIABUH MOTYT CTaTh )KUBOTHBIE W B HUXK-
HHUX 4YacTAX JICCHOH 30HBI, KyJa OOpYIINBAIOTCS JIABUHBI B 0CO00 CHEKHBIC TOIBI
(Kanonnukoga, 2012).

MUYC panxupyeT JaBUHBI IO ABYM MapameTpam: noropsiemoctd B 10 neT u
YPOBHIO OMACHOCTH, KOTOPBIH BKITIOYAET 00BEM JTaBHH B THIC. KM® H 9HCIIO JIABHH-
HBIX 09aroB Ha | mor. KM ToJIUHBI (ATIaC IPUPOAHBIX U TEXHOTeHHBIX..., 2010). B
KauecTBE MIEpBOT0O MOPOTOBOTO 3HAYEHUs BEIOpaHa MPUHLIUIHAIbHAS BOSMOXHOCTD
CXO7la JIaBUH Ha TEPPUTOPHUU OHMOMa, MOATBEPIKICHHAs Pe3yJIbTaTaMH HCCIIe0Ba-
HUIi. B HEKOTOPBIX CiTydasx JIABUHBI MOTYT ()OPMHPOBATHCS B TPaHUIIAX TPUMBIKA-
IOLIETO TOpPHOro OuoMa, a BO3ICHCTBHE PACHPOCTPAHUTCS W HAa TEPPUTOPHUIO
paBHuHHOro. CHTyanust XapakTepHa, HalpuMmep, Ui BslcokoapkTuieckoro
OCTPOBHOT'O OMOMa TMOJISIPHBIX MYCTHIHb. B KauecTBe BTOPOTo IMOPOroOBOrO 3Haue-
HUsI 0CO00H IKCTPEeMaTbHOCTH BHIOPAaHO CieAyollee CoueTanue: cxo He MeHee 1-
10 maBuH B rox u/unn 00seM MeHee 100 ThIc. KM> MpY HAJTUYUU 1-5 TaBUHHBIX O4a-
roB Ha 1 mor. KM AonuHBI (AT/Iac MPUPOIHBIX U TEXHOTEHHBIX. .., 2010).

AOpa3ust MOPCKHX GeperoB OTHOCHTCS K HEOOpaTUMBIM MpoleccaM H3MeHe-
Hus JaHamadToB. IIpoTshkeHHOCTH abpa3moHHBIX OeperoB Poccum cocraBiser
6omee 25 000 kM. Ilox BIMSHUEM IITOPMOB MPOHCXOIUT UX TOCTOSHHOE OTCTYIIa-
HHE C MoTeped 3HaYMTENBHBIX IUIomaneii mpuopexxHsix Tepputopuii (JIykbsHoBa,
ConoBbeBa, 2009).

Juis Mopckux nobepexuii Poccun cpeHss CKOPOCTh OTCTyIaHHUs Oeperos
ouenuBaercs B 1.2 M B rog. Haubosee BrICOKHE KaTeropuu OMAacHOCTH, KaK Mpa-
BWJIO, COOTBETCTBYIOT IIPOLIECCaM Pa3pyIIEHUs OEperoB B pe3ylbTaTe COBMECTHOIO
BO3/ICHCTBUS BOJTHOBOW abpa3uu U OIOJI3HEBOM AesTenbHoCTH. OnacHast KaTeropus
nepepaboTKu OEperoB OTINYAETCS 3HAUUTEIBHOW CKOPOCThIO paspymeHus (5-10 m/
rofl), 4TO HEPEIKO YCYTryOnseTcsl pa3BUTUEM CKIOHOBBIX IIPOLIECCOB U OTPULIATEIIb-
HBIM aHTPOIIOTCHHBIM Bo3IecicTBHeM. HauOonee ys3BUMBI Oepera, CIIOKCHHBIC
PBIXJIBIMU M ca0OCBSI3aHHBIMU OTJIOKEHUSIMH: TE€CUYaHO-TAICUHBIMH, CYIIeCYaHO-
CYIIIMHUCTBIMHE, CO 3HAYUTEIHLHOM TOJIEH JIBAUCTOHN (Ppakiuu (ATiac IPUPOIHBIX U
TeXHOTeHHBIX..., 2010). Orctynmanme Oepera o. VYmiakoBa, HpPEACTaBISIOIIETO
co0o# tegHuKoBBIN Kynon B CeBepHoM JlenoBUTOM OKeaHe, JOCTUraeT Ha OTIEIb-
HbIX yuacTkax 100 M B rog u 6omnee (AnmeiiHnkoB, JInmka, 2018).
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B kayecTBe MOPOTOBBIX 3HAUCHHH OBLIH MPUHSTHI HAHOOJIEE BRICOKUE KaTero-
pun abpasuu Mopckux Oeperos (JlykesiHoBa, ComoBbeBa, 2009): nmepBsIii mopor —
YeTBepTash Kareropus nepepaboTKH OeperoB — omacHasi — OTIHYACTCS 3HAYUTENb-
HOHM CKOPOCTBIO paspymeHus oepera (5-10 m/Tom); BTOpoOi ITOpOT — TsATas KaTero-
pust abpa3HOHHOW OMAaCHOCTH (HAUBBICIIAS) — BEChbMa OMacHas — IMOJpa3yMeBaeT
KaTacTpoOQHUUYECKOE BOIHOBOE pPa3pylIeHHE OEpPeroB CO CKOPOCTHIO OTCTYMAHHS
oomnee 10 m/ron (JIykesiHoBa, ComoBresa, 2009).

Konuuecmeennutii u npocmpaucmeennbm ananius

Hcnonp30BaHHbBIC HCTOYHUKHA WH(GOPMAIIUY O PEAIM3AINHN OMACHBIX SIBICHUM
Ha TEPPUTOPUH OMOMOB B HEKOTOPBIX CIy4dasX MOTYT IPEJCTAaBIATh HE IOJHYIO
KapTUHY pacrpeesicHus. B mepByo odepenb 3TO KacaeTcs TPYAHOMOCTYIHBIX U
TOPHBIX PaliOHOB C BBICOKON MO3aWYHOCTBHIO MPUPOAHBIX YCIOBHH U HEJOCTATOY-
HBIM KOJIMYECTBOM IyHKTOB HaOmoneHnit. MUC ¢ukcupyer onacHble SBICHUS HE
10 BCEH TePPUTOPHUH CTPAHBI, @ B MECTaX OOBSIBICHHUS Ype3BhIYaiHbIX cUTyarmid. K
BEPOSITHO HEOOIEHCHHBIM OIMACHBIM SIBJICHUSM B TpaHUIAX OMOMOB OTHOCSITCS
CBSI3aHHBIC C BETPOM, OCAJIKAMHU U MX TIOCIIEICTBUSIMH, a TAK)KEe HU3KIUMH TeMIIepa-
TypamH.

W3 paccMOTpEHHBIX OMACHBIX SIBIICHUM HHTEHCUBHOCTD IISCTH JIOCTUTAJIA TI0
JTAHHBIM HAOIIOICHNH TIEpBOTO MTOPOTOBOTO 3HAYEHHUS BO BCeX OMOMaxX Ha TEPPHUTO-
pun Poccuu: o4eHb CHIIBHBIN BETep, aHOMAIIBHO XOJOAHAs W aHOMAJbHO KapKas
morojla, 3acyxa arMoc(epHas, CHIBHBIC TOJOIETHO-U3MOPO3CBbIC OTIOKEHUS/
nensHas KOpka W HaBOJHEHHA. M3 HHX TOJBKO aHOMAIBHO KapKas W aHOMaJbHO
XOJIO[THAS TTOTO[a JOCTUTAIOT BTOPOTO MTOPOTOBOTO 3HAUYEHUS BO Bcex Omomax. Ham-
MeHbIIIee Ynciao 0nomoB (13) 0XBaTHIBAIOT CHUIIBHBIC MTecyaHble Oypu (puc. 1).

OnacHble sBneHusA

Yucno buomos

= Nepebifinopor  mBTopoii nopor

Pucynoxk 1. KonnuectBeHHOE paciipeieieHue OIaCHBIX SBJICHUH IEPBOTO U BTOPOTO IIOPOTrOBOT0
ypoBHs 1o 6nomam Poccun

Figure 1. Quantitative distribution of hazardous phenomena of the first and second threshold levels
across biomes in Russia
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g 9 onacHbBIX SBJIEHHI BTOPON MOpOT AocTHraeTcs B 6onee, ueM 90% 6uo-
MOB, Ha KOTOpBIX ObUI 3a()MKCHPOBAH TMEPBHI MOPOT JAHHOTO SIBJICHHS: OYCHb
CHJIBHBIN BeTep, cMepd, KPYMHBIH Irpaj, aHOMaJbHO XOJIOAHAS U aHOMAaJbHO Kap-
Kasi orojia, Ype3BbluaiiHas moxapHasi OIacHOCTh, CyXOBeH, JiefisTHast KOpKa, BBICO-
KU CHEXHBIA MOKPOB. Y TpeX SIBICHUN BTOPON MOPOr PEean30BHIBAJICS MEHEE,
yeM B 30% OHOMOB, B KOTOPBIX (DMKCHPOBAJICS NEPBBIil: CHIIbHAs *kapa, 3acyXa
armocdepHast, abpasust MOpckux Oeperos (puc. 1).

Ha xaprax (puc. 2) mpencraBieHbl pe3yIbTaThl pAHXUPOBAHHUSI OMOMOB T10
HOJBEP)KEHHOCTH PA3HOMY KOJIMYECTBY ONACHBIX SBICHMHM IPU HOCTHUXCHHUH
IEPBOTO M BTOPOI0 MOPOroBoro 3HadeHuil. Hu onuH u3 OMOMOB He oKa3aics
MOJBEPKEH BCEM PacCMaTPUBAEMBIM OIACHBIM SIBICHHSIM. MakcUMalabHOE WX
gucino (20) mposBigeTcs B ropHbIX Onomax JlanpHero BocToka, Ha TeppUTOpUHA
IOxHo3a6atikanbckoro, Sukano-Jxarquackoro u HOKHOOXOTCKOTO OHOMOB
(puc. 2a). bonbpmiee pa3zHOOOpasue OMACHBIX SBJICHHHA MEPBOrO MOPOTOBOTO
YPOBHA XapaKTEpHO IJISl IO’KHBIX PaBHUHHBIX OMOMOB OT IIHPOKOJHCTBEHHO-
JIECHBIX 10 CTEMHBIX M MYCTHIHHBIX, & TAK)XKE AJISl I0KHBIX TOPHBIX. MUHHUMAaIb-
HOe pa3HooOpasue onacHbIX siBIeHUH (13) cBONHCTBEHHO HEKOTOPHIM apKTHYe-
CKMM paBHUHHBIM Onomam (HoBozemenbscko-SAmano-I'plgaHCKOMY apKTHYECKO-
TYHIPOBOMY U HIKHEKONBIMCKOMY JIECOTYHAPOBO-CEBEPOTACKHOMY), a TaKKe
octpoBa Bpanrens (puc. 2a).

MaxkcuMmaabHOE YHMCIO OMACHBIX SIBICHUH, JOCTUTAIONIIUX BTOPOTO (KpH-
TUYECKOr0) IMOPOrOBOI0 3HAYCHMS B Ipelesax OAHOrO 0MoMa, HUXKE, YeM IS
nepBoro ypoBHsSA — 17. OHO COOTBETCTBYET FOpHBIM OnoMam: Anrae-CasHCKOMY,
ITpubaitkanscko-Momckomy u FOxxHO03abaiikansckomy (puc. 26). bonsmiee pas-
HOOOpa3ue KaracTpo(UUYECKHX OIMACHBIX SBICHUU XapakTepHo st EBpomeii-
ckoit repputopun Poccun, rop roxxaoid Cubupu u Jlanenero BocToka, a Taxxe
[TyTopano-Anabapckoro Onoma. 3HaYUTENbHbIE TEPPUTOPUU APKTHKUA U PaB-
HUHHBIX KOHTHHEHTAJIBHBIX oOnactell Boctounoit Cubupu noaBep:keHbl MUHU-
MaJbHOMY KOMUYECTBY (6-9) OMacHBIX SIBICHHH BTOPOrO MOPOTOBOTO YPOBHS,
YTO CBSI3aHO C OTCYTCTBHEM TEILJIOBOI'O CTpecca, a TaAKKe 3K30T€HHBIX MpoIec-
coB B ropax (puc. 26). IIpu 5TOM M0 MHTEHCHUBHOCTH XOJIOZOBOTO CTpecca H
BETPOBOW HArpy3KW NMPHUPOAHBIC yCIOBUS NAHHBIX OMOMOB SIBISIFOTCSI YPE3BbI-
YailHO CYpOBBIMH.

Koppenayuonnuwii ananus

[Nony4eHHble JaHHBIE O TIOABEPKEHHOCTH OMOMOB ONIACHBIM SIBJICHUSIM TIep-
BOTO ¥ BTOPOTO YPOBHSI HHTEHCUBHOCTH OBUTH O0BETMHEHBI B TAOIHILY C IPUCBOC-
HUEM CIEQYIOUIMX 3HAUYCHHWH Ui MPOBENCHHS KOPPENSIMOHHOro aHammza: 1 —
MHTEHCUBHOCTD SIBIICHUSI HE IOCTUTAET B MpeAeaax OMoMa OmacHOTO 3HaUCHHS; 2 —
XOTs1 OBl OIMH Pa3 3a UCTOPHUIO HAOMIOAECHUH XOTs Obl HA OAHOM M3 CTaHLMI ObLIa
3aukcMpoBaHa HHTEHCHUBHOCTH OMACHOTO SIBICHHS TIEPBOTO YPOBHS M BBIIIE; 3 —
ObLI0 3a(MKCUPOBAHO JOCTH)KEHNE HE TOJIBKO MEPBOTO, HO U BTOPOTO MTOPOTOBOTO
ypoBHs (Tadm. 1).
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KonuuecrBo onacHbix siBfieHui B 6uoMmax Poccum
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KonunuecTso KpUTUYECKMX ONacHbIX iB/IeHUi B 6uomax Poccum

Pucynok 2. ITogsepxeHHOCTh 6OMOB Poccuut omacHbIM SBICHUSIM IIEPBOTO (a) 1 BTOPOTO
(kputnueckoro — 6) noporosoro ypoBss. L{udpamu 0603Ha4E€HO YHCIIO BUIOB OMACHBIX SIBICHUI
B TpaHMIax Onoma

Figure 2. Exposure of Russian biomes to hazardous phenomena of the first (a) and second (critical —
b) threshold level. The numbers indicate quantity of types of hazardous phenomena within
the boundaries of the biome
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Tabéanua 1. dparMeHT TaGIHULBI ¢ UCXOIHBIMH JJAHHBIMHU JUISl IPOBEAEHUS KOPPEJISLIUOHHOTO
aHanmu3a. Homepa 6momMoB cooTBeTCTBYIOT KapTe «bruomer Poccum» (2018)

Table 1. A table fragment with primary data for correlation analysis. Biome numbers correspond
to the “Biomes of Russia” (2018)

Ouennb Ouenb | Ouensn
Ne CUJIb- cuib- | cuiab- |Kpynuselii| CuiibHas
Ha3Banue 6uoma . |Cmepu .. ..
ouomal HbIN HbIH HbIN rpaa MeTeIb
BeTep HOXKIb | CHer
1 Bmucoxoapxmqecxnn OCTPOB-| 5 1 1 > 1 3
HOW (apKTHYECKUX MYCTHIHB)
Hososemenbcko-Amaino-
2 | 'simaHCKUN apKTHYECKO- 3 1 1 3 1 3
TYHAPOBBIN
TaiimbIpo-BocTtounocu-
3 | Oupckwii apKTHIEeCKO-TYHAPO-| 3 1 2 3 1 3
BBII
4 I‘IyKOTCKI/II‘/’I\’ apKTUYECKO- 3 1 1 3 1 3
TYHAPOBBIN
Konscko-bonbiiesemenbcko-
5 | Ta30BCKHIA THITIOAPKTHIECKO- 3 1 2 2 1 3
TYHJPOBBIN
6 Taan,Ipo-CpezLHecn@/IpCKI/I{d 3 1 2 2 1 3
TUNIOAPKTUYECKO-TYHIPOBBIN
7 Jleno-KonpiMckuit THNOapK- 2 1 2 2 1 )
THYECKO-TYHAPOBBIN
A -I1 i -
g HazbIpo-TlemkuHcKuit rumo 3 1 > 3 1 3
APKTUYECKO-TYHIPOBBII
9 KOHBCKO—K&pCHLCKHEI THUIIO- 3 3 2 3 1 )
APKTUYECKO-Tae)KHbII
Meseno-Ileuopckuii geco-
10 e3eHo-lIeuopc eco- 3 3 2 3 1 3
TYHAPOBO-CEBEPOTACKHBIN

Ji CTaTUCTHYECKOTO M3Y4YEeHHs CBA3M MEXIY IOIBEPKEHHOCTHIO OMOMOB
OITACHBIM SIBJICHHSIM Pa3HOI'O YPOBHS MHTCHCHBHOCTH ObLI MpUMeHEeH ko3 duiu-
€HT paHroBoii koppesiuu Crnupmena (Spearman, 1904).

PesyneraTter pacueToB B mporpamme IBM SPSS Statistics mokazamm oTcyT-
CTBUE B OOJIBIIMHCTBE Ciy4aeB 3HauuMoi Ha ypoBHe  0.01 xoppensnuu (3Hauu-
MOCTh JIBYXCTOPOHHSISI) TIpH CpaBHEHUH pacrpeseneHus 21-ro omacHOro siBICHUS
mo 66 6momam (Tabm. 2, BeIIEICHBI I[BeTOM). BecbMa BricOKast (1, KpacHBIH) cuiia
CBs3M ObLIa BBISBICHA JIJII aHOMAJIBHO KAPKOW W aHOMAaJbHO XOJIOJHOW MOTOJBI.
JeiicTBuTenbHO, 00a SIBIEHUS TOCTUTAIOT KaK MEPBOTO, TaK U BTOPOTO IIOPOTOBOTO
YpOBHS BO Bcex Omomax. BeIcokast cuiia CBS3HM OTMEUYeHa MEKAY KPYITHBIM I'PaoM
u cuibHOM kapoit (0.818 — roxkHBIC OMOMBI), @ TAKXKE CXOJIOM CHEKHBIX JIABUH U
cemsimu (0.867 — TOpHBIE OMOMBI C CHIIBHBIMU OCaJIKaMH). 3aMeTHasl CHJia CBS3H B
pacrpeielICHIH ONaCHBIX SBJICHHM 110 OMOMaM BBISBIICHA €IIe B 14 ciIydasx: O4eHb
CWIBHBIA BETEp W aHOMalnbHO XonomHas moroaa (0.586), aHOMadbHO >Kapkas
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nmoroma (0.586), mensHas Kopka; cMepd W KpymHbIA rpan (0.602), cumbHas xapa
(0.675); ouenb cuibHBIN 10kKIb U ceiib (0.502); kpyIHBINA Tpaj U 3acyxa atMochep-
Has (0.555), onmomsens (0.574); cuiabHas MeTellb U ¢Xon cHexXHBIX JIaBuH (0.590);
cuiIbHas mhUIbHAS Oyps m arMmocdepnas 3acyxa (0.636); aHOMaJIBHO XOJOTHAS
noroga u neasHas kopka (0.586); cuipHas xapa u onomseds (0.521); aHoManbHO
JKapkas rorofia u jensHas xkopka (0.586); upe3BpIyaiiHas MmokapHasi OIMacHOCTh U
cyxosei (0.695). [list cmenyromux sBICHNAN XOTsI OB 3aMETHOM TOCTOBEPHOH CBSI3H
B pacrpeneNeHlH Mo OMoMaM ¢ JPYTMMH ONACHBIMHU SIBIICHHSMH HE BBISBICHO:
O4YEeHb CHUJIBHBIN CHET, CHJIBHBI MOpPO3, BEICOKHI CHEXHBIM IMOKPOB, HABOJAHEHUE,
abpa3ust MOPCKHUX OEpEroB.

Ta6auna 2. ©@parment Tadnunbl «KodppuIueHTs KOPPENSIIN pacpeIeIiCHHs ONTACHBIX SBICHUH
o 6uomam» (* — koppessiuust 3HaunMa Ha yposHe 0.05 (A1ByXCTOpOHHSIS); *¥* — KOppesiiys 3HauuMa
Ha ypoBHe 0.01 (1ByXCTOpOHHSIST))

Table 2. Atable fragment “Correlation coefficients for the distribution of hazardous eventsin biomes”
(* — correlation is significant at 0.05 level (two-sided); ** — correlation is significant at 0.01 level
(two-sided))

2 o L 2 | 4 - S &
= o = = = = =] =5 5 = = = = =
52|z |§E |52 |2|5eE5:|ZglEcgS2125 g
2 ] < S |2 S22 s 2 =S|z &[5 ¥ 8
2 a4 X 2 E 2 = 5|2 IS e & s |8 2 &
Eox | = Ex |EE |2E|EC8E22 |5S|ZEEcS|5%|Eg¢
22| |23 |22 |IO°FP0EE|S " EsF|IC [g*°7
o= o= |& = = <
OueHb
cunpHbii | 1.000 | .164 | .296* | .299*% | 283* | 312%| .241%* .046 | .586** | .180 |.586%**
BeTep
Cmepu 164 [1.000| .360%* | -.019 [.602**-270%| .464%* | -.059 | .243* |675%% 243*
QOueHb

CUNBHBIA | .296* [360** 1.000 | .132 [425%* -.010 | .286* |-.095| .244* |493** 244*
TIOXK]Ib

OueHb
cuibHBIM | .299* [ -.019 | .132 | 1.000 | -.097 | .177 .001 -.052 | .242% | -.050 | .242*
CHEr

Kpynnsriit
rpan
CunbHas
MeTelb

283%* [.602**| .425%* | -097 [1.000 | -.226 | .429** | -.099 | .236 |[.818** .236

312% 1-270*%| -.010 | .177 |-226|1.000| -.392** | .156 | .239 |[-.297*| .239

CuibHas

ObUIbHAS % o3, % |
ecuanas 241 |.464%F 286 .001 (429 39p%*
( )

Oypst
CHIIBHBII
MOpO3

1.000 | -.193 | .296* |.492%** .296*

046 | -.059| -.095 | -.052 [-.099 | .156 | -.193 |1.000| .250* |-.153 | .250*

Ano-
MaJjIbHO-
XOoJogHas
rnoroja

S586%%| .243% | 244* | 242*% | 236 | 239 | .296* |.250*| 1.000 |.242*

lelg;;a" 180 [.675%*| .493** | _050 |818**-297*| .492%* | _153 | 242* | 1.000| .242*

AHO-
MaJIbHO-
JKapKast
morojia

586%%|.243% | 244% | 242*% | 236 | 239 | .296* |.250%* .242* | 1.000
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[Ipu comocTaBneHUN MOABEPKEHHOCTH 66 OMOMOB ONACHBIM ABJICHHUSIM Pa3-
HOM WMHTEHCHUBHOCTU MPOCIECKHUBAIOTCS 3aKOHOMEPHOCTH NPUPOIHON 30HAJIBHO-
CTH, a TaKKe CXOMICTBO OIM3KOPACITIONOKEHHBIX TEPPUTOPHH (Tabm. 3).
Taomuna 3. Oparment Tabnuip! «KoahGuipeHTs KOpPEesuy NOABEPKEHHOCTH OHOMOB ONAaCHBIM

SIBJICHUSIM, JOCTHIAIOIIUM MHTSHCHBHOCTH IIEPBOTO U BTOPOTO YPOBHsI» (¥ — KOppesiIys 3HaYnMa
Ha ypoBHe 0.05 (aByxXcTOpoHHS); ** — Koppemsuus 3HaunMa Ha ypoBHe 0.01 (ABYXCTOPOHHSI))

Table 3. A table fragment “Correlation coefficients of biomes exposure to hazardous events reaching
the first and second levels of intensity” (* — correlation is significant at 0.05 level (two-sided);
** _ correlation is significant at 0.01 level (two-sided))

TYHAPOBBIH
Tanmeipo-BocTrounocu-
TYHAPOBBIH
YyKoTCKHIl apKTHYECKO-
TYHAPOBBI
Kouabcko- boabiese-
MeJibcko-TazoBcknii
THNO0APKTHYECKO-TYH-
APKTHYECKO-TYHIPOBBIil

JAPOBBI
Taiimbipo-Cpennecuoup-
TYHIPOBBIii

APOBBIH

CKHX NYCTBIHb)
HoBo3emeabncko-fImaio-
HbII

BricokoapKTHYeCKHH
OCTPOBHOH (apKTHYe-
I'vizaHckmil apKTHYECKO-
OupcKHii apKTHYecKo-
CKMil THII0APKTHYECKO-
Jleno-KosabIMckuii rumo-
Anaapipo-Ilenxkunckuii
THN0APKTHYECKO-TYH-
Koabcko-Kapeabckmii
THI0APKTHYECKO-TaeNK-

Bricokoapkruue-
CKHMI OCTPOBHOM
(apKTHYECKHUX
ITyCTHIHB)

1.000 |.683**|.631%%|.502*| .465* S14* | 388 | .483%* .248

HoBo3zemenbcko-
Smano-I'eiman-
CKMH apKTHYe-
CKO-TYH/IPOBBII

.683%%| 1.000 |.879%* |739** .742%* | 767** |.669%*| 814** | 615%*

Taiimeipo-Boc-
TOYHOCUOHPCKHUit
apKTUYECKO-TYH-

JIPOBBII

.631%%| .879** | 1.000 |606** .718** | .801** [.718**| .748** | 573%*

YHykoTckui
ApKTHYECKO-TyH-| .502%* |.739** | 606** [1.000| .862** J125%* | 632%* | 869** | [730**
JIPOBBII
Konbcko- boib-
IIe3eMeIIbCKO-
Ta3oBckuil rumo-| .465% | . 742%* | 718**
ApPKTHUYECKO-TYH-
JIPOBBII

.8627**

879%* | T76%*

Taiimbipo-Cpen-
HECHOMPCKHIA
HI0apKTHIECKO-
TYHJPOBBIN

S14% 767 [ .801%* | 847%* | 688%*

JIeno-Koubim-
CKUIl TMIIOAapKTU-
YeCKO-
TYHJPOBBIH
Ananpipo-Ilen-
PKUHCKHH runoap-
KTUYECKO-
TYHJPOBBII

388 |.669%* |.718** | 632%* JI85FE | 687**

A83* | 814%* | 748%* | 869*H .879** | 847** |.785** | 1.000 | .716**

IKonbcko-Kapenp-

ckuii runoapkru-| 248 | 615" | 573" [.730™ .776 688" | .687"" | 716 1.000
YECKO-TaCKHBII
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TecHoTta cBsi3M BBICOKOAPKTUYECKOTO OCTPOBHOTO OHOMa (apKTHYECKUX
MYCTBIHB) ¢ OnoMamu [OpHBIX TYHIP BBICOKOAPKTUYECKHX OCTPOBOB U 0. BpaHrens
nmocturaet 0.8-0.838, ¢ qpyruMu apKTHYECKUMH TYHAPOBBIMHU — 3ameTHa (0.631-
0.696). Bricokas 1 3aMeTHas CHJIa CBSI3M XapakTEpHA IJI PAaBHUHHBIX W TOPHBIX
TYHAPOBBIX OMOMOB, JIECOTYHIIPOBBIX U CEBEPOTACIKHBIX. BecbMa BBICOKas CBSI3b B
JMAHHOHW TpyIe oTMedeHa y mpuMbikaromux Kombcko-bonbmiezemenbeko-Taz3oB-
CKOTO THITOAPKTUIECKO-TyHIPOBOTO U TaiiMbIpo-CpenHecnOnpCKoro THIIOapKTH-
yecko-TyHApoBoro OmomoB (0.926), y mociemnero c¢ Jleno-Kombimckum
THUIOAPKTHYECKO-TYHAPoBbIM OnoMoM (0.926) u y Aramsipo-IleHxuHCKOTO THTIO-
apPKTHYECKO-TYHAPOBOTO € 3amagHOCHONPCKUM CEBEPHBIM JIECOTYHIPOBO-CEBEPO-
taexabiM  (0.907). K npawHoi rpymnme mnpumbikaeTr (CeBepocaxalnHCKHUN
CpeIHeTae HbIH OMOM ¢ TeCHOTOH Koppesiuuu 1o 0.738.

Crrenyronryro Tpymmy ¢ 3aMETHOM, BRICOKOW W 04€Hb BEICOKOH CHIION CBS3H B
pactpeneneH!H OMacHBIX SBJIEHUI 00pa3yioT ceBepHbIe JecHble O0MoMbl 0T Koib-
ck0-KapenbCKoro THII0apKTHIEeCKOTO TaeKHOTO /10 3anaJJHOKaMYaTCKOTO CyOoKea-
HUYECKOTO CEBEpOTaeKHOTro. MakcuMaibHas CHJa CBS3M OTMEYeHa s
3amaTHOCUOMPCKOTO CEBEPHOTO JIECOTYHIPOBO-CEBEPOTACIKHOTO ¥ HIKHEKOIBIM-
CKOT'0 JIECOTYHJIPOBO-CeBepoTacskHoro ormomos (0.937).

CpenHeTac)kHple OMOMBI (OPMHUPYIOT €IUHYIO TPYIITY, 3a HCKIIOUYCHHEM
CeBepocaxalnlHCKOTO CPeJHETaeXHOro. MakcuManbHas TECHOTA CBS3H JPYT C
Ipyrom oTtMeueHa ais O6uomoB 3amagHod Cubupu: OOb-UpThilickuii cpenHera-
€XKXHO-I0KHOTACKHBIN 1 BepxHeBmimolickuii cpenneraexusiii (0.936), BepxHeBu-
JIIONCKUH CpeIHETaS)KHbIN 1 3amaHOCUOUPCKUE MekonucTBeHHoIecHOH (0.936).

HOxHOTaexHbIe, TONTACKHBIE, XBOHHO-IIMPOKOIUCTBEHHBIE M MEIKONHU-
CTBEHHBIE OMOMBI (POPMHUPYIOT CIEMYIONIYIO IpymITy. TecHOoTa KOppensiuu JOCTH-
raet 1.0 y Cwmonencko-IIpuBomxkckoro u Bsitko-KaMmckoro mmpoKoaucTBEHHO-
XBOHHOJIECHBIX OMOMOB.

[npokoarCTBEHHBIE U JIECOCTEMHBIE OMOMBI 00pa3yIoT TPYIILy C 3aMETHON H
BBICOKOH CHIION cBsi3u (0 BecbMa BBICOKOH (0.936) y 3aBOMKCKOTO IMIMPOKOIH-
CTBEHHBIX JiecoB M Jiecoctenu u Tobomo-IIpuoGeckoro necocrennoro). B rpymme
CTEITHBIX OMOMOB TECHOTA CBS3CH 3aMeTHO HIDKe. [IpuKactuiiCKuii IyCTBHIHHO-
CTerHON OWOM BBLAETSETCS U3 OO0IeH KapTUHBI PaBHMHHBIX OMOMOB. 3aMeTHas
CHJIa CBSI3W MPOCIEXHUBaeTCst TONBKO ¢ KpbiMcko-KaBkazckum jgecocTenHbiM OHo-
MoM (0.683), TOCTOBEPHBIX OTPHUIATEIHHBIX CBA3CH TaK)Ke HE BHIABICHO.

Y ropHBIX OMOMOB TPOCIIECIKUBAIOTCS CBSI3U APYT C IPYTroM Jaxke B OOJNbIICH
CTEIICHH, YeM C PaBHHUHHBIMH OMOMaMH. BBICOTHas MOSCHOCTh M PacUICHEHHBIH
penbed COo3MA0T MPEAMOCHUTKH I OOJBIIIETO Pa3HOOOpa3usl OMACHBIX SBICHHI.
Tak, TecHoTa cBs3u Kopsikckoro Tynaposoro 6uoma gocruraer 1.0 ¢ CeBepooxor-
CKHM THUMNOApKTHUYECKO-TaekHbIM, 0.99 — ¢ AnnaHo-MaiickumM TaesxkHeiM 1 0.935 ¢
Kamuarcko-KypriasckuM TaekHBIM OmoMaMu. BuimenseTcss HU3KOTOpHBIA KpbiM-
cko-HoBopoccuiickuii 6MoM ¢ JecaMyd CpeAn3eMHOMOPCKOTO THIa B HIDKHEM
HOSICE M CTETISIMU B BEPXHEM, Y KOTOPOTO JTOCTOBEPHAS TECHOTA CBSI3U MPOCIIEKU-
BaeTcs B OOJNBIIEH CTETIEeHN ¢ paBHUHHBIMH OMOMaMH OT I0’KHOTAEXHBIX JI0 CTell-
HBIX (MakCHMalbHO C 3aBOJDKCKMM HIMPOKOJHMCTBEHHBIX JIECOB W JIECOCTEIH
(0.741), Kpsimcko-KaBkazckum necocrenubiM (0.702) u 3ee-bypeunckum jeco-

357



Junka O.H., AHgpeesa A.l., CtuwkuHa C.A.
Lipka O.N., Andreeva A.P., Stishkina S.A.

crerabM (0.701). CounHCKU# cyOTpOnMYeckuii OMOM IO TIOIBEPIKEHHOCTH OTac-
HBIM SIBJICHUSIM OJM30K K Haubosee OXKHBIM TOpHBIM Ounomam ot Ceepo-
3amamaokaBka3ckoro (0.844) mo KOxHOoO0X0TCKOTO (0.715). JImst MByX TOpHBIX OHO-
MOB JTOCTOBEPHBIX CBsI3€ii C paBHUHHBIMHU He BBIsiBIeHO: COUMHCKHHA CyOTponnye-
ckuii u FOro-Boctounoanrtaiicko-TyBUHCKHA.

3aknouyeHue

BrineneHHbINA CIIEKTP OMACHBIX SIBJICHUN WM WX MOPOTOBBIX 3HAYEHUM MO3BO-
JISIET OICHUTH MOJBEPKCHHOCTh UM MPUPOIHBIX CHCTEM B TpaHUIAX KAXKIOTO U3
O0momoB. Bo3MmokHa HemoolleHKa HHTEHCHBHOCTH HEKOTOPBIX SBICHUH I TeppH-
TOpUil, HAXOIAIINXCS BAAJIH OT MYHKTOB CTAllMOHAPHBIX HAOMIOACHUN B Majio3ace-
JICHHBIX PETUOHAX.

Pa3HoO0Opasue criekTpa OMacHBIX SBICHUN yKa3blBaeT HA JHMAra3oH, K KOTO-
POMY IPHUPOJHBIE CHCTEMBI BBIHYKICHBI aallTUPOBATHCS, B TOM YHUCIIE NEPUOAU-
YeCKH BOCCTaHaBIMBasICh. K OONbINECH aMmiuTyne 3HAUYCHWUN SBICHUN OIHOM
MPHUPOABI (IKCTPEMaIbHO BHICOKHE M HU3KHE TEMIIEPaTypPhl, 3aCYyXH U HABOJIHEHU)
JKUBBIM OpPTaHM3MaM aJalTHPOBAThCS TPyIHEE, T.K. HEOOXOTUMBI PEeCypChl IS
BBEDKUBAHUS 32 000MMU TIpeIeIaMu ONTUMATHHOU SKOJIOTHIECKOM 30HEI.

B 10 e BpeMsi pa3HOOOpa3ue ONacHbBIX SBICHHUI B Mpejesiax OMOMOB ellle He
YKa3bIBaeT Ha CypOBOCTbh KJIMMaTa U €ro 3KCTPEMaIbHOCTb. B apuaHbIX U apKkTHye-
CKUX MYCTBIHSX HA0Op ONACHBIX SBJICHUN HIDKE, YeM B JPYrHMX OHMOMax, HO HX
WHTEHCUBHOCTD JICNAeT TEPPUTOPHUIO0 HEMPUTOJHOW ISl CYyIIECTBOBAHMUS MHOTHX
BH/JIOB.

s Gonee TOYHOM OLIEHKH NMPHUTOJHOCTH TEPPUTOPUHU IS CYIIECTBOBAHMS
BUJIOB, a TaK)K€ BOCCTAHOBUTEJIBHOTO MOTEHIMANIA MPUPOIHBIX CUCTEM, HEOOXO-
JMMa OL€HKa BEPOSITHOCTH PEeaIM3allMi ONACHBIX SBJICHUN B I'PaHULIAX KaXKIOTO
6roma.
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