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Puc. 2. CeneBble oTyIokeHUsI B bacceitHe p. OpsioBKa, oTHocsiMecs: K KOHTUHEHTaTbHOMY pailoHy: cejeBoe pyciio, 3aroJ-
HEHHOE Pa3HOBPEMEHHBIMU OTJIOXEHUAMU (@); OTJIOKEHUS HAHOCOBOAHOTO ceJisi, coneninero B mae 2019 r. (6).

Fig. 2. The mudflow deposits in the Orlovka river basin related to “Continental” area: mudflow channel, filled with multi-tem-
poral deposits (a); deposits of low density debris flow occurred in May 2019 (6).

cTUYecKasi 3HAYMMOCTb KOpPpessiiuM yCTaHaBJIMBa-
JIach C UCMOJb30BaHUEeM TabauLbl CriupMeHa, rokKa-
3bIBAIOIIEN KPUTUYECKUE 3HAUYEHUS, CBSI3aHHBIE C
pa3JIMYHBIMU pa3MepaMu BBIOOPKU U YPOBHSIMU J10-
cToBepHOCTH. [J1s1 cciaemoBaHus ObLUT BBIOpaH ypo-
BeHb goctoBepHOCTH p < 0.01 1 mpoBeneHa mpoBepKa
OTHOCUTENbHO Hero. /laHHble 00 MHGPACTPYKType
(moporu, XuJible HaceJeHHbIe MYHKTHl U MPOMBIIII-
JIeHHbIe 00BbeKTHI) B3STHI ¢ (https://www.openstreet-
map.org).

PE3YJIBTATbBI U OBCYXIAEHHUE

“Konmunenmaaonoui” paiion (nanee — KP). ITone-
BbIE€ MCCIIEIOBAHUS ITOKA3aI1 OOJIBIIYIO CEJICBYIO aK-
TUBHOCTB Ha TEppUTOpUHU paitoHa. O0cIenoBaHbI ce-
JIEBbIE BOAOTOKM, OTHOCSIIMECS K BEpXOBbSIM Oac-
ceiiHoB pek bomnpmoit m Manbiii Axioit. Crienpl
MMPOXOXIEHUS celieil oTMeYeHbl Ha BOJOTOKAX pas-
Horo rnopsaka (puc. 2).

30HBI 3apOXKACHUS CeJIeii HaXOISITCSI Ha BhICOTaX
800—1400 M; yribl HaKJI0HA CKJIOHOB B 3TOM 30HE Jie-
xkaT B uHTepBaje 20—40°. B xone rmosieBbIx padboT BbI-
SICHEHO, YTO MaKCHMaJIbHble OOBEMBI CeJieil MOTYT
npesbimiath 300 Teic. M® (IeHCHMOPOBCKUIT U ap.,
2020). B monuHax Bcex 00CIeIOBAaHHBIX BOJOTOKOB
MPOCIEKMBAIOTCSI CEJIEBbIE BaJIbl U CEJIEBBIE pyciia
pa3Horo Bo3pacTta. BeicoTa cejieBbIX BajloB U3MEHSIET -
cst ot 1.0 mo 3.5 m. CeneBble OTJIOXKEHMS IIPEICTaBIIE-
HBI IIEOHUCTO-TaJIeuHO (pakiimeil ¢ BKIIOYCHUEM
IJIBIO 1 BaJIyHOB. [10JIst MeIKo3eMa B CeJICBBIX OTJIOXE -
Husx gocturaet 10—15%. IlllupuHa cemeonacHoit 30-
HBI B Y3KMX V-00pa3HBIX HoJmHax coctapisgeT 10—50 M.
ITpu BeIXOHE ceieid B KOPBITOOOPA3HbIE JOJIUHBI 00O-
Jiee KPYIHBIX BOJOTOKOB IIOTOKM PaCILIaCTBIBAIOTCS
0 KOHyCaM BbIHOCA, W IIIMPUHA CEJIEOITaCHOI 30HbI
yBeaunuuBaeTcs 10 100—200 M, mpu 3TOM CyIIIeCTBEH-
HO CHIXAaEeTCs BbICOTa ceieBOM BOIHBI — 10 0.5—1.5 m.
DopMUpyIOTCS KaK CBsI3HBIE (IpsI3eKaMEHHBIE), TaK
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M HEeCBSI3HBIC (HAHOCOBOIHBIC) CEJIM, a TaKXKE BOJIO-
CHEXXHBIC TIOTOKH.

B ripenenax KP BeigeneHo 70 ceneBbIX OacceitHOB.
ComracHoO KapTe YeTBEPTUYHBIX OTJIOXeHUT 75% ce-
JIEBbIX OacCceiiHOB PACIIOJIOKEHO B 30HE paclpocTpa-
HEHUS KOJUTIOBUAIbHBIX, NISLUIbHBIX (MOpEH-
HBbIX), 1€CEPIIIMOHHBIX U COMTUDIIOKIIMOHHBIX OTJIO-
JKEHWI, a ocTaBInecs 25% HaxXOASATCS TTOJTHOCTBIO B
30HE IJISILUAIbHBIX (MOPEHHBIX) M IISIMOQIIIOBU-
aJIbHBIX OTJIOXeHUI. Cpenn CKJIOHOB, Ha KOTOPBIX
¢dopmupytorcst cenu (Tabdi. 1), mpeobiamaloT ceBep-
Hble — 24% (17 GacceitHoB) m 3amamHble — 19%
(13 bacceifHOB), YTO OOBSICHSIETCSI, B TOM YMUCJIE, OCO-
OeHHOCTIMU aTMOC(epHON HUPKYISIIUU. LIS 3TOTO
palioHa XapaKTepHbI CEBEpHbI€ BETPHI U CYOLIUPOT-
HbIiA MIEpeHOC BO3AYLIHbIX Macc. HeMHorouucieH-
Hble JIETHUE OCAAKW, NPUBOMSAIINE K YBIaXKHEHUIO
CKJIOHOB CEBEPHOI 3KCIO3ULIMU U (DOPMUPOBAHUIO
Ha HUX ceJieii, CBSI3aHbl C BTOPXKEHUEM apKTUYECKUX
(GpoHTOB. MOIIIHBIN JIETHUI aHTULIMKIIOH, (hDOPMU-
pytoimiica Haa BoctouHoit Cubupblo, criocooCcTBY-
€T MIPUTOKY TEIIBIX BO3AYLIHBIX Macc C 3amnaja, 4To
BbI3bIBaeT oTTauBanue MMII Ha ckJloHax 3amagHoI
9KCITO3ULIMU U MOCTYIJIEHE AOTOJHUTEIbHOMN Bia-
T'Y B TPYHTHI.

Yiep06 ot ceseit MOXXeT BhIpaXkaThCsl B TOBPEXIIE-
HUU U pa3pylIeHUU YYaCTKOB aBTOIOPOT (AHIONCK—
bunuouno—IleBek, I[leBeK—OrBeKMHOT U 1Ip.), MO-
CTOBBIX NepexonoB, JIDII u Apyrux o0bEKTOB, HAX0-
ISIuXcs B cefeonacHoi 3oHe. Hanbosee cepbe3Hoe
BO3/IEHCTBUE MOXET OBITh OKa3aHO CEJIEBBIMU MOTO-
KaMU Ha TOPHOIOOBIBAIOIIYE TPEANTPUSATUS U UX UH-
(bpacTpykTypy.

“IIpubpexcnouit” paiion (nanee — I1P). Ilpu moie-
BBIX paboTax coOpaHbl TaHHBIE O CEJIECBOU AESTEb-
HOCTHU B OacceitHax peK DpBbIKbIHHOTBeeM, Jlopox-
Has (puc. 3, @), MaTtaunHaii 1 UX IPpUTOKAX, a TAKXKE
10 BCEM BOJIOTOKAaM, CaMOCTOSITEJIbHO BIadalolINM B
3anuB Kpecra (AHanpIpckuii 3aauB bepuHrosa mMo-
psi) B pailoHe moc. ATBeKMHOT (CcM. puc. 3, 6). Ycra-
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Puc. 3. CeneonacHble y4aCcTKHU B palioHe Moc. DTBEKUHOT: CeJieBble OTI0XEHUs B pycie p. JlopoxHasl (a); MOCT yepe3 pyueit
M3bIcKaTeNIbCKUil, YACTUYHO OYMILIEHHbBIN OT CEJIEBBIX OTJIOKEHMIA mociie cxona censt 16 oktsaops 2016 r. (6).

Fig. 3. The mudflow hazard localities near the Egvekinot settlement: mudflow deposits in Dorozhnaya river channel (a); bridge
across the Izyskatelskiy creek partially cleared from the mudflow deposits after 16 October 2016 event (6).

HOBJIEHO IIIMPOKOE pacIpOCTpaHEHUE CEeJIEBBIX ITO-
TOKOB Ha M3y4yaeMOU TeppUTOpUM. 30HBI 3apOXKIe-
HUS celieil HaxonsaTcs Ha BeicoTax 600—900 M, HO 110
OopTaM HOJMH Ha3BaHHBIX PeK ILIMPOKO Pa3BUTHI
CKJIOHOBBIE CEJIU C BBICOTOM 30H 3apOXKIECHUS OKOJIO
200 M. Cenmu BBIHOCSIT TBEPIBIA MaTeprall B OCHOB-
HBIE pycja; KakK M B IIpeabIAylleM paiioHe, 3lIeCh
dopMUpYIOTCST CB3HBIE (ITpsI3eKaMeHHBIE), HECBSI3-
HBIe (HAHOCOBOIHBIE) CeI U BOMOCHEXHBIE TTOTOKH.
TBepnas cocrapisiolast Ipsi3eKaMeHHBIX ceJIeil COCTO-
WUT U3 CYITeCYaHO-IIMHKUCTOrO MaTepuaia ¢ IIPUMECHIO
TaJIbKM U TPaBUsl, a TAKKE C BKIIIOYCHUEM BaTyHOB.

I[IIupurHa ceneornacHoil 30HbI B V-00pa3HbIX A0-
JINHAX BOJOTOKOB U3MeHsIETCs B Iipeneiax 30—60 M.
BricoTa BBICIIIETO CEJIEBOrO TOPU30HTA, OIIPEACIeH-
Hasl IO MEeTKaM ceJjieid Ha OopTy nmpuToka p. Jlopox-
Hasl, coctaBuia 5.5 M. IIpu BbIXoae K MOPCKOMY I1O-
0OepexXblo 1 B IIMPOKHUE PEYHBIE TOJMHBI CEJIM pac-
IUIACTBHIBAIOTCS II0 KOHycaM BBIHOCA, Ie IIMpUHA
celleoNacHOi 30HBI yBeamuuBaeTcsa g0 150—250 M,
TIPY 3TOM BBICOTA CEJIEBOM BOJIHBI CHMXKaeTcs 10 1.5—
2 M. MakcuMasbHble 0OBbEMBI CeJieli MOTYT MpPEBbI-
mwatsb 300 Teic. M3 (TeHcUOpOBCKUit U ap., 2020).

ABropamu BbIgesieHO 105 ceneBbIX OacceifHOB B
ITP. Kapra 4eTBEepTHMUYHBLIX OTIOXEHUI ITOKa3aja,
410 60% ceseBbIX 0aCCEHOB PACITOJIOXEHBI B 30HAX
pacnpocTpaHeHUs KOJUTIOBUAIBHBIX, COTUMIIOKIIN-
OHHBIX U IISIIAAIBLHBIX OTJIOXEHMA, ocTanbHble 40% —
DISUATBHBIX  (MOPEHHBIX) W aJUTIOBHAJIBHBIX.
ITo pe3ynbTaTaM KapTUPOBAaHUS CEIEBbIX OacCETHOB
B IIP ycTtanoBneHo (cm. Tab:. 1), yTo cenu popMupy-
I0TCS Ha ceBepHBIX — 27% (28 GacceilHOB), I03KHBIX —
23% (24 6acceiitHoB) 1 BocTouHbIX — 17% (18 Gacceii-
HOB) CKJIOHaX. B neTHMii mepuom ajisi TOpHBIX CUCTEM
I1P xapakrepHbI BeTphl ceBepHOro (20—30%), 1ox-
Horo (43—58%) u roro-BoctouHoro (4—8%) HampaB-
JeHuii. Bo3aylrHele Macchl, MIPUHOCUMBbIE I0XKHBIMU
U I0TO-BOCTOYHBIMU BETpaMU, HACHIIICHBI BJIAroi,
YTO CHOCOOCTBYET MOMOIHUTEIBHOMY YBIIAXHEHUIO
3THUX CKJIOHOB, OOBOIHEHMIO TPYHTOB 1 (hOpMUpPOBa-

HUIO CEJIEBBIX TTOTOKOB. BO3MyIITHBIE MacChl, MAYIIINE
C CeBEpHOTO HaIllpaBJIcHHS, (POPMHUPYIOTCS Halm 60-
Jiee TeIUION KOHTWHEHTAIBHOM YacThlO, BHI3BIBAIOT
TTOBBIIIIEHUE TEMIIEPATYPhI BO3yXa, TEM CaMBbIM CITO-
co06CTBYS ceeOpMUPOBAHUIO.

B ceneomacHoii 30He HaXOmMUTCS TEPPUTOPUS
oc. DTBEKMHOT, a TAKXKE YYaCTKHM aBTOHOPOT DTIBe-
kuHoT—HWynpTrH 1 IleBeK—OrBeKMHOT, TEIUIOTPAaC-
ca, MpOJIOXKEHHAsI OT TEIUIOBOM 3JEKTPOCTAHIIMU B
noc. O3epHblil 10 DreeknHoTa, JIDII, unymue Baoib
MepeYnCIeHHBIX BbIIIe aBTOmOpor. Ilociemnuii u3
M3BECTHBIX CIy4aeB MacCOBOTO (DOPMUPOBAHUS CeE-
JIeii B paiioHe OC. DTBEeKMHOT OTMEYEH B Ha4yajie OK-
T6ps1 2016 1., Xoraa cejieBbIMU MMOTOKAMU OBIIIN TT0-
BpeXOEeHBI XO3SCTBEHHbIE TTOCTPOMKIN U MOCTOBBIE
Iepexoabl B caMOM IIOCEJIKE, a 3a €ro mpeejiaMu Ha-
pYIIEHO IIOJIOTHO aBTOOOPOTH, IIOBPEXIEHBI M 3a-
MBITBI MOCTOBBIE TTepexoanl (I'eHcHopoBCKMiA U Ap.,
2020).

Ilepuodot ceaeghopmuposanus. Vicxonss u3z mmMero-
IIUXCsI JAHHBIX, MOXKHO BBIIEIUTD IBA OCHOBHBIX IT€-
puona cenedopMupoBaHusi. PauHesemHuil TICPUOL
¢dopmupoBaHus ceieii CBsI3aH ¢ Ha4aJloM UHTEHCUB-

Taomuna 1. PacripeneneHue ceneBbix 6acceifHOB MO BKC-
MO3ULIUSIM

Paiion
DKCITO3ULINS " "
KOHTUHEHTAJIbHBI MPUOPEKHBII
CKJIOHA
KOJIMYeCTBO/ %
N 17/24 28/27
NE 7/10 9/9
E 5/7 18/17
SE 8/11 5/5
E 7/10 24/23
SW 6/9 6/6
W 13/19 7/7
NW 7/10 8/8
JIE U CHET Ne2 2023
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HOIO CHEroTasiHMs, KOIJa CO3IAl0TCS YCIOBUS IS
BO3HUKHOBEHMSI BOIOCHEXHBIX IIOTOKOB M MaJIO-
MOIIIHBIX, ITPEHMMYIIECCTBEHHO, HECBSI3HBIX CeJIe.
I'myGuHa 3axBaTa IOpoJI HECBSI3HLIMU CEJIIMU HEBE-
JIMKa, U OOBIYHO B MMOTOKM BOBJIEKAeTCSI KaMEHHO-
OCBIITHOM MaTepHaj, BBIHECEHHBIN B PYCJIO BOJOTO-
KOB CHEXHBIMU JIJABUHAMM U OCBIIISIMU. B 3TOT MO-
MEHT MOIIIHOCTbD BhINTaxuBaHUs cocTanisdeT 0.2—0.4 M u
IIPOXOIUT HECKOJBKO HMXKE BEpxXHEil I'paHULbI ce-
30HHOTAJIOTO CJIOS.

OCHOBHOI 00BEM BJIEKOMOTO MaTepHaja OCTaeT-
cs B 30He TpaH3uTa. KoHyc BEIHOCA pacTeKaeTcs M-
pokuM muieridom. BeicoTa ceaeBoif BOTHBI B 30HE
TpaH3UTa MOXeT JocTurath 1.3—1.5 M; MOLITHOCTB OT-
JoxeHuii coctasisieT 0.3—1.0 M. DopMupoBaHUe Ta-
KOI0 TUIIA CEJICii, COITIACHO MMEIOIIMMCS apXUBHBIM
JaHHBIM, Hanbojiee BEPOSITHO B IIepUOA C Mas IIO
UIOHb. BO3HUKHOBEHE BOIOCHEXHBIX ITOTOKOB 00Y-
CJIOBJICHO HAJIMYMEM CKaJbHBIX OOHAXKEHUI U MHO-
roJIeTHeMep3JIbIX TTOpOJ, Ha KOHTAKTe C KOTOPHIMU
IIPOMCXONUT IepeyBlIaKHEeHNE IIPU3EMHOIO CJIOS
CHEXXHOTO ITOKPOBA, IIEPEKPHITOro INIOTHEIM METeJIe-
BbIM CHeroM. [lanbHeiilllee HAKOIUIEHUE BJIary Mpu-
BOINT K pa3pylIeHUIO CHEXXHOTO IJ1acTa U IepeXony
CcHera B TeKydyee cocTossHMe. JIpyrasg mpuanHa oopa-
30BaHUS BOIOCHEXHBIX ITOTOKOB — PE3KOE YBEINYe-
HUE TeMIlepaTypbl BO3AyxXa, BCJICACTBHE YEro CHET
HauyMHaeT MHTEHCUBHO TasTh. B pe3ynbraTe Tajble
BOJbI MPOPHIBAIOT CHEXHbIE IJIOTUHBI B PYCIax BO-
JIOTOKOB, KOTOpBIe C(POPMUPOBAIIUCH 32 CUET CXOIa
CHEXHBIX JIJaBUH WJIU METEJIEBOTO MepeHoca.

Jlemuuii iepuon opMUPOBAHUS CeJIcii CBSI3aH C
BBIITAJICHUEM KUIKUX OCAIKOB B MEPUOI HAUOOIb-
IIeil TONIIUHBI CE30HHOTAJIOTO CJI0sl. DTOT MEPUOL,
IJIUTCST C MIONISL MO aBrycT. BeImameHuWe >KMIKUX
0CaJIKOB CITY>KUT TPUITEpOM cxoja ceneil. [Tpensapu-
TEJIBbHOC YBJIaA’)KHCHHNE TPYHTOB IIPOUCXOAUT B IIPO-
Iecce OTTaMBaHUSI CE30HHOTAJIOTO CJIOsl, TasHUS
MO3AHEIETHUX CHEXXHUKOB U BOJOOTHAYU C JICAHU-
KoB. B 3TOT mepuon ¢hopMUPYIOTCST KPYITHbIE CBSI3-
HBIE, HanboJIiee oImacHbIe ceJieBble MOTOKU. [ryonHa
3axBaTa IMOpOoA MOXKET JOCTUTaTh BCEM MOILIIHOCTHU Ce-
30HHOTAJIOTO Cj1osl. B y3kux JoJIMHAxX BbICOTA celie-
BOIf BOJIHBI CHOCOOHA TIPEBBIIATE 4 M; CpemHSIs
MOIIIHOCTB OTJIOXeHU I gocturaet 1.5—3.0 M, a B OT-
JIEeJIbHBIX CITydasiX 3HAYUTEIbHO MPEBBIIIAET 3TU Be-
JIMYUHBI. MakcuMaibHbIe OOBEMBI CeJIeil Ha TeppH-
TOpuUsX 00OMX paccMaTpUBaeMbIX PallOHOB MOTYT
npesuimats 300 TeIC. M3.

Anaau3 kaumamuuecxkux usmenenuii. B xome 0600-
IIEHUS U aHaJIu3a UMEIOIIUXCS JaHHBIX O TeMIlepa-
Type BO3IyXa U 0cafKax B UCCIEAYyEeMBbIX paifOHaX BbI-
SIBJICH PSII 3aKOHOMEPHOCTEH, XapaKTepU3YIOIIX
U3MEHEeHHEe 3TUX ITapaMeTPOB B TEUEHUE paccMaTpu-
BaeMoro B pabote niepuoga. Ha puc. 4 npencrasieH
rpayK M3MeHEeHMs TeMIIepaTyphl BO31yXa, OTUYETIIV -
BO ITOKa3bIBAIONIUIA IIOCTEIIEHHBIIA POCT CPEIHEMHO-
roJIeTHeil TeMIlepaTyphl BO3AyXa, YCYIMBIIUICS MO-
cite 2000 r. B 1966—1999 rr. cpemHeMHOTroJeTHESIS
TeMIlepaTypa BO3Ayxa Ha MeTeocTaHLUM MimpHeii
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cocTasisiia —13.4°C u 6buta Ha 1.8°C HUXe, YeM IS
nepuoga 2000—2020 rr. (—11.6°C). Ha craHmumn
DrBEKMHOT 3a 3TU XK€ NepuoJbl 3HAYECHUS CpeaHe-
MHOTOJIETHEN TeMIepaTyphl BO3Ayxa COCTaBWIN —5.9
1 —4.2°C cOOTBETCTBEHHO.

TeMmepaTypa Bo3ayxa B ceJIeOIMacHbIN mepuon (¢
Mas TI0 aBIyCT) TaKKe MOCTHUTaja 0ojiee BBICOKMX
3HauYeHW. Hambospmmit poct TemiiepaTypbl B 5TH
Mecsibel otMedeH B 2000—2020 rr. CpenHue 3Hade-
HUs TeMIIepaTyphbl BO3IyXa B CeJIeONacCHbIE TIEPUOIbI
1966—1999 u 2000—2020 rr. st cranuuii UnupHeit n
OrBEeKMHOT M3MEHSUINCh, COOTBETCTBEHHO ¢ 7.1 1o
8.5°C m ¢ 5.9 mo 6.9°C, T.e. TeMIeparypa I10 IepBOit
cTaHIUM BeIpocia Ha 1.4°C, a mo Bropoii — Ha 1.0°C
(mo marepuajgaM METEOPOJIOTrNIECKOM 0a3bl TaHHBIX
ANCOPU; http:aisori-m.meteo.ru).

PasHuiia B pocte TemMnepaTyp MeXIy METEOpOIo-
T'MYECKUMU CTAaHLIUSIMU OOBSICHSIETCS MX Teorpadu-
yeckuM TonoxeHreM. Cranuust MaupHeil 3aKkpbiTa
OT MOPCKOIO IT0OepexXbs TOpHBEIMU CHCTeMaMH, B
JIETHUII Tiepuon 30ech UIeT Oojee MHTESHCUBHBIN
IIPOrpeB MOBEPXHOCTHU CYIIIM, YTO BBI3ZHIBAET ITOBBI-
LLIE€HWE CpeAHEN U MAKCUMaJIbHOM TeMnepaTyphbl BO3-
nyxa. CtaHuusI DTBEKMHOT pacIojioXXeHa B Oepero-
Boit 30He 3anuBa Kpecra. XojnonHoe bepruHroBo Mo-
pe, HEe3HAYMTEIbHO IIPOrpeBaloleecs JIMIIb K KOHILY
aBrycTa, OompelesieT 3aTSKHYIO XOJIOMHYIO BECHY U
MIPOXJIaTHOE JIETO.

Takum 06pa3om, COrTIACHO UMEIOLINMCS JaHHBIM
METEOpOJIOrMYECKUX HAOTIOAEHI I, MOKHO TOBOPUTH
00 YyCTOMYMBOI TEHASHLIMU POCTa KaK CPEIHEro10-
BOI1 TeMITepaTyphbl, TaK M TEMITEpaTyphbl BO3AyXa B ce-
JreoniacHeI epuon. OO6Iee MOBHBIIIIEHUE TeMITepa-
TYPBI TIPUBOAUT K YBEJIMYCHHIO TOJIIIUHBI CE30HHO-
TaJIOTO CJI0S KaK B JHMIAX HOJWH, TaK U B TOPHBIX
paitfoHax. ToJmHa Ce30HHO-TAJIOTO CJIOSI UTPaeT Cy-
IIECTBEHHYIO POJIb B G OPMUPOBAHUH CEIEBBIX ITOTO-
KOB Ha TepPUTOPHUN APKTHKH, TaK KaK CIY>KUT eCTe-
CTBEHHBIM OTPaHUYMTEIEM BOBJICUYCHUS B CeIb TOp-
Heix mopon (I'eHcmopoBckuit m ap., 2020). 3a
TTOCJIEAHNE HECKOJBKO JIET IMHAMUKAa W3MEHEHUs
TOJIIIMHBI CE30HHOTAJIOTO cJ10sT Ha YyKOoTKe HoCcHIIa
pa3sHOHAaMpaBJIEHHbBI! XapaKTep, HO B LIEJIOM OCTaBa-
Jlach moJjioxuTesbHo#t (MacnakoB u ap., 2018). Ta-
KHUM 00pa3oM, OTMeUaeTCs TCHISHIINST Ha OTeTUICHHE
ITOPOI B MOTEHIIMABHBIX CEeJIEBBIX MacCUBaX M, Kak
CJIEMCTBUE, OXKUIAETCS YBEIMUECHE 0OBEMOB CeJlei.

KommaecTBo ocankoB Ha MeTeocTaHIIMM MmpHeit
YMeHbIIWIOCh. OOHAKO €CU TaKoe yMEHBIIIeHUE
ocankoB 3a nepuoxn 1966—1999 rr. 6su10 cpenHuM (R =
=0.361, npu ypoBHe goctoBepHoctu p < 0.01), To B
nepuon 2000—2020 IT. 3T0 yMEHbIIIEHUE CTAHOBUTCS
boJylee MEIUICHHBIM M MMeEeT CJIa0yIo TEHIEHIINIO C
R?=0.095 ipu ToM ke ypoBHe gocToBepHOCcTH p < 0.01
(puc. 5). i cene-omacHOro Iepuoaa KOJM4ecTBO
0CaJIKOB TaKKe MMEET CJTa0yIo TEHACHIINIO K CHIKE-
HUIO, pa3HMIIa MEXIY TepromaMy He3HAaYWTeIbHa:
R?>=0.115u R> = =0.098 (ypoBeHb TOCTOBEPHOCTU
p<0.01). 11 mepBoro 1mepuona CpeaHEeMHOIOJIETHEE
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Puc. 4. CpegHeMHOTOJIETHUE 3HAYEHUS TEMIIEpaTypbl BO3yxa U WX JIMHEHHbIC TPEHIbI U1l cTaHuuit MnupHeii, DrBeKMHOT
(1966—2020 rT.): 1 — WnupHeit; 2 — nuHeliHbliit TpeHn ¢ 1966 o 1999 r.; 3 — nuneitHblit Tpern ¢ 2000 o 2020 r.; 4 — DrBeku-
HOT; 5 — nuHelHbIi TpeHa ¢ 1966 no 1999 1.; 6 — nuHeitHblit TpeHa ¢ 2000 o 2020 r.

Fig. 4. Long-term average annual air temperature values and their linear trends at stations Ilirnei, Egvekinot (1966—2020): 7 —
Ilirney; 2 — linear trend from 1966 till 1999; 3 — linear trend from 2000 till 2020; 4 — Egvekinot; 5 — linear trend from 1966 till

1999; 6 — linear trend from 2000 till 2020.

3HAYeHUE KOJIMYECTBA OCAIKOB cocTapisieT 106 MM, a
I71s1 BToporo — 64 mm, no gaHHeIM AVUCOPMU (http:ai-
sori-m.meteo.ru).

st cranmyym DTBEKWHOT CYIIECTBYET ciabas
TeHAEHLIUS K POCTY OCaaKOB. 3HaUeHNEe 3TOTo napa-
MeTpa Hayaio yBeauunparbes B 2000—2020 rr. (R? =
= (0.161, npu ypoBHe moctoBepHOCcTH p < 0.01) (cMm.
puc. 5). B ceneomnacHslil meprom KOJIMIECTBO OCAIKOB
TaK>Ke MEIJICHHO YBEJIMYMBACTCS, IIPU 3TOM UX CpeIHe-
MHOTOJIETHee 3HadeHne, mo paHHeIM AMCOPH
(http:aisori-m.meteo.ru), 3a rmepuon 1966—1999 rr. co-
crasiseT 226 mM, a 3a 2000—2020 rr. — 231 MM,

VMeHbllIeHre KOJIWYeCcTBa KUAKUX OCaaKOB Ha
MeTeocTaHIMKY MnpHE roBOpUT O TOM, UTO IIpeon-
JIaJAIOLIMM TUIIOM OCTaHYTCS CEJIM CHETOBOIO IIPO-
ucxoxneHusi. OnHako 00 MCKIIIOUEHUU BO3MOXHO-
ctu (GOpMUPOBAHUSI JIOXIEBBIX CeJIeii TOBOPUTh
Henb3s1. CnenyeT oXumaTh IIPUTOK BJIAaTd B CeJIeBbIE
OaccelHBI 32 CYET TasTHUST MHOTOJIETHEMEP3JIbIX T10-
pOII BCIIEACTBHE POCTa TeMIlepaTyphl Bo3ayxa. B ta-
KOM cJIydae BBIIaJeH1e XUIKIX OCAIKOB OyIeT CITy-
XUTh TpUITEpOM oOpa3oBaHUs ceneit. CpenHue U
MakCUMaJIbHbIE OOBEMBI CEJIEl BO3PACTyT 3a CYET
YBeJIMYeHUs MOCTYIUICHNSI MaTepraia cO CKJIOHOB B
ceJIeBbIE pycJia.

TennpeHusa YBCIMYCHUA KOJIHNYECTBA OCAAKOB Ha
METEOCTaHLIMM DTBEKMHOT OGYCJ'IOBJ'II/IBaCT JOITO0JI-
HUTCJIBbHOC YBJIA2)KHCHUE I'PYHTOB, YTO B COBOKYITHO-
CTH C YBCIMYCHUEM MOIIHOCTHN CE30HHO-TaJIoOro

CJI0sI TIpUBENET K YBEJIMYEHUIO HE TOJBbKO OOBEMOB,
HO W 4acToThl (popMupoBaHus ceneit. [1pu atom Oy-
JIeT pacTU MOJIsl celieil JOXIIeBOro MPOUCXOXKICHMUSI.
B HacTostinuii MOMEHT cuMTaeTcsl, 4To Ha YykoTke
npeo01anaroT ceav cHeroBoro reHesuca (I1epos, 2012).

Mbl TIpoaHAIM3UPOBAIM TakKXe MHOTOJIETHUE
JIaHHBIE O CYTOYHBIX MAKCUMYyMax XUJIKHUX OCaIKOB B
TeYeHUe paccMaTpMBaeMbIX MEPUOIOB ceaeobpazo-
BaHUsI, TaK KaK 3TO — BaXXHEUIIN (paKTOp BOZHUK-
HOBEHMUSsI CeJIEBbIX MOTOKOB. Takasi OlieHKa BBIMOJI-
HEHa JIJIS ceJIeoIacHOTo Iepro/ia Mo 3aKOHY pacIpe-
JIeJICHUST BEpOSITHOCTE; €€ pe3yabTaThl rpadpuuecKu
oToOpaxeHbI Ha puc. 6. Bce 3HaueHUs, mpeBbIlIal-
e 98-it meplueHTUIb, ITOKa3aHbl BHIOpOCAMU.

11 KOHTUHEHTAJILHOTO pailoHa (hopMUpoBaHUE
Ceﬂeﬁ, BbI3BAHHBIX TOJIBKO >KMIKMMMH OCaaKaMH, B
Mae U MIOHE TIIPENCTaBIIETCS MAaJIOBEPOSITHBIM.
MOXHO rOBOPUTH, UTO B UIOJIE U aBI'yCTE KOJIUYECTBO
ocankoB BeIIe 30 MM 3a CYTKU — ceneOpMHUPYIO-
miee. OgHaKo 3a paccMaTpyUBaeMblii TIEpPUOI CyTOUHOE
KOJMYECTBO OCAAKOB IpeBbICKIO 30 MM JIUIIb ABa-
xkael: 06.07.1984 — 30.9 mm 1 25.08.1976 — 32.8 mm. B
NpUOPEKHOM paiioHe BEpOSITHOCTH (hOPMUPOBAHUS
ceJieii, BRI3BAHHBIX XKUAKUMU OCaaKaMu, 3HAUYUTEIb-
Ho BhIe. Ecm Takske MpUHSTE, 9TO cejedopMupy-
IOIIMM SIBJISIETCSI KOJIMYECTBO OCAAKOB BhIe 30 MM
3a CYyTKM, TO HanboJiee OIMaCHBIMU IIPEACTABIISIOTCS
WIOJIb UM aBryCT, Korjma OTMeYeHO 16 (MakcuMyM
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Puc. 5. CpenHeMHOTroJIeTHIE 3HAYCHMST KOJIMYECTBA OCAIKOB M UX JIMHEWHBIC TPEHIBI VIS cTaHLMil MnupHeit, DrBeKMHOT
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Fig. 5. Long-term average annual precipitation quantity values and their linear trends at stations Ilirney, Egvekinot (1966—2020):
1 — llirney; 2 — linear trend from 1966 till 1999; 3 — linear trend from 2000 till 2020; 4 — Egvekinot; 5 — linear trend from 1966

till 1999; 6 — linear trend from 2000 till 2020.
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Fig. 6. Diurnal precipitation quantity distribution for mudflow dangerous period: a — Ilirney; 6 — Egvekinot; I — median; 2 —

extremes.

16.07.2013 — 69.7 MmMm) u 26 (Makcumym 31.08.1998 —
78.1 MM) TaKuX THE COOTBETCTBEHHO.

B penkux ciydassx Ha TEppUTOPUU TPUOPEKHOTO
paiioHa rpsi3eKaMeHHBbIe cerd (hOPMUPYIOTCS BILIOTh
IO OKTSIOpsl. DTO OOYCJIOBJICHO IIPUHAIJIEKHOCTHIO
paiioHa K TnxookeaHCKOI 00acTh CyOapKTUIECKO-

JIEN U CHET Ne 2
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ro 1osica, 4To OOYyCJIIOBIMBAET B OCEHHUIA Tepuon
BO3MOXHOCTh BIIMSIHUSI HAa TEPPUTOPUIO TEMIBIX
LUKJIOHOB, HECYLIMX OOWJIbHBIE KUIKUE OCAIKH, B
TO BpeMsI KakK B KOHTUHEHTAJIbHOM paiioHe, OTHOCSI -
memcs K Cubupckoii oo6acTu cyoapKTUUYECKOIO T10-
sca (https://nationalatlas.ru), BelITameHre XUIKUX
0CaIKOB MaJIOBEPOSITHO.
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BbIBOJbI

C 2000 1o 2020 1. Ha YyKOTKe ITPOUCXOIUT YCTOM -
YUBEIA POCT CPEIHETOMOBOI TeMIIepaTyphbl BO3MyXa,
KOTOpas yBEJIMYMBAETCS U B CEJIEOITACHBII TTeprod —
¢ Mast 1o aBrycT. PocT TeMniepatyphl B 3TOT Iepyo B
KOHTHUHEHTaJIbHOM paiioHe coctaBui 1.4°C, a B mpu-
mopckoM 1.0°C. IToBbllIeHHE TEMIIEPATYPHI IIPUBO-
JINUT K YBEJIUUYEHUIO TOJIIINHBI CE30HHO-TAJIOTO CJIOSI
KaK B OJHUIIAX OOJWH, TaK M B ropax. OlyckaHue
KPOBJIM MHOTOJICTHEMEP3JIBIX MOPOHI CHOCOOCTBYET
BOBJICUCHHUIO B ceJM OOJBIIETr0 OO0BbEMA TPYHTOB.
MOIITHOCTh CE30HHO-TAJIOTO CJIOSI MHOTOJIETHEMEP3-
JIBIX TTOPOJ, BO3pACTaeT B pe3yIbTaTe ero OTeIICHYS,
YTO BBI3BIBACT JOMOJHUTEIBHOE YBIAaXKHEHUE TPYH-
TOB B IIpejie/iax CeJIeBhIX 0acCEiHOB.

TenpeHMU U3MEHEHUsS KOJIMYECTBA OCAIKOB B
ceJICONAaCHBIN TIepUOoI B pacCMaTpUBAaeMbIX paliloHaX
pa3HOHaANpaBJIeHHbI, HO B 1IEJIOM 3TH U3MEHEHMS HE-
3HAYMUTEIbHbI. ABTOPHI pa3AeisaioT MHEHUE APYTUX
uccnengonsateiein (ITepos, 2012) u Takxke IoJiaraor,
YTO CeJIEBble IIOTOKM CHEXHOIO IIPOMCXOXIACHUS
OCTaHyTCcs IpeobiagaolM TUIIOM cejieit Ha YyKoT-
Ke B Omkaiiiem OynyieMm. TeM He MeHee J0JIs ce-
JIeli, BBI3BIBA€MBIX BBINAICHUEM XWUIKUX OCAIKOB,
OyIeT MOCTENEHHO YBEJIMYMUBATHCS B IPUMOPCKOM
paiioHe.

IMpu TexylInx TeHASHLUSIX U3MEHEHUST KJIMMaTa
Ha YyKOTKe MOXHO OXWIATh YBEIMYCHUST KOJIMYC-
CTBa CBSI3aHHBIX C CEISIMU MHIUIEHTOB. YiiepO OT
ceJieit OyaeT BhIpaXKaThCsl B TMIOBPEXICHUU U pa3py-
IIEHUM aBTOOOPOT, MOCTOBBIX mepexonon, JIDII u
JIPYTUX OOBEKTOB, HAXOMSIIVXCSI B CEJIEOMACHOM 30-
He. Hanbonee cepbe3Hoe BO3IEHCTBUE CEIEBBIX T10-
TOKOB OYIYT UCITBITHIBATh TOPHOIOOBIBAIOIINE TIPS -
OPUSTUSI U UX NHPPACTPYKTypa.
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The factors influencing the formation of mudflows in areas of the permafrost are considered. The data of
studies performed in two regions of Chukotka — “Continental” (the Anyuysky ridge) and “Coastal” (the
Iskaten ridge) were used for this research. The air temperature data series obtained in Chukotka in 2000—2020
demonstrate a steady growth of the average annual values. The air temperature rise estimated for the mud-
flow—dangerous period (June—August) amounted 1.4°C for the “Continental” area, and 1.0°C for the
“Coastal”. This warming affects thickness of the seasonal melt layer of permafrost, mainly in the bottoms of
valleys and on the slopes of mountains. This factor promotes the involvement of certain volumes of ground
into mudflows. As a result of the research, it was found that the dynamics of the change in the thickness of
the seasonal melt layer within the studied areas is positive, which is a consequence of warming and leads to
additional moistening of grounds. The two periods of the mudflow formation were identified. During the first
one (May—June), the mudflow formation is connected with the onset of intensive snowmelt that is favorable
mainly for snow-water streams and loose mudflows. In the second period (July—August), mudflows are
mostly caused by liquid precipitations, when the maximum thickness of seasonal melt layer is reached. It is
the second period when a release of a large cohesive mud stream is the most probable. On the whole, the re-
sults obtained allow making a conclusion that in the near future the predominant type of mudflows in Chu-
kotka will remain those of snow genesis. But, at the same time, under conditions of the climate change, oc-
currence of the snow-water mud streams will increase, especially in the “Coastal” area.

Keywords: Arctic, Chukotka, climate change, mudflow, permafrost
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