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Ilespio uccie[oBaHMS SIBJISIETCS IEPBUYHBIN AHAJIU3 TAHHBIX O TEMIIEPATYPE MHOTOJIETHEMEP3JIBIX TIOPOJT
BepxHEK0JIBIMCKOTO HArophsl, MOJTYYECHHBIX 110 TaHHBIM n3MepeHmil B 10 TepMOMeTpUYecKnX CKBaskMHAX, TIPO-
OypeHHbIX 1 060pyAoBaHHbIX aBTopaMu B 2021-2022 rr. CkBakuHbI ryOUHOIT 110 15 M paciionoxKeHbl Ha Bbi-
corax ot 618 10 1182 M B pasimuHbIX JaHadTHEIX yeaosusax. CpeHeroosas TeMieparypa mopoj Ha rryou-
He HyJIEBBIX TOAOBBIX aMILTUTY Kosebmercs B npeaenax ot —0.1 1o —3.8 °C. [y6uma ce30HHOTO OTTauBaHUsA
cocraBuiia 0.9-2.6 m. [iry6uHa HyJIeBBIX TO0BBIX aMILIUTY/ coctauia 11.5 1 13 M B IByX ckBakuHax. B aByx
CKBaKMHAX, PACIIOJIOKEHHBIX B TAJIMKOBBIX 30HaX, IIyOrHa ipoMep3anust 3adukcrposana Ha 2.6 u 3.6 M. Tem-
HepaTypHBIN PEKNUM TIOPOJL B IIPeJiesIaX O/IHOr0 pailoHa CYIIECTBEHHO PA3JIMYAeTCs, HAXO/ACh B CJIOKHOI 3a-
BHCHUMOCTH OT BBICOTBI MECTHOCTH, 3JIeMEHTa peJibeda, COCTaBa OTJOKCHUIA, XapaKTepa PaCTUTEIbHOCTH U
Jpyrux (hakTopoB. Ha 0CHOBe 11OJIydeHHBIX IAHHBIX U OIIbITA MTPOBEIEeHNsT PAOOT IJIAHUPYETCST PA3BUTHE CETH
peskuMHbBIX HabJoieHnii B Marajianckoit obsiactu. Ha yactu paccMOTPEHHbIX CKBaKUH YIKe TIPOBE/IEH TOI0BOI
[IMKJI HAOJTFOIEH I 32 TEMIIEPATYPOIT OPOJI, CHEXKHBIM TIOKPOBOM, TEMIIEPATy POl BO3/yxa 1 ocajikamu. Hecmor-
PsI Ha KOPOTKHE Psiibl HAGJIIO/IEHIH, BCIEICTBIE OTCYTCTBHSI CBEJIEHIN O COCTOSIHUM MEP3JIBIX TTOPOJI /TSI Pac-
CMaTPUBAEMON TEPPUTOPHHU MTyOIUKAIIUS JIAHHBIX aKTyalbHa U CBOCBPEMEHHA.
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PERMAFROST TEMPERATURE IN THE UPPER KOLYMA HIGHLAND ACCORDING
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This study is aimed at a preliminary analysis of ground temperature data from ten thermometric boreholes
drilled and equipped by the authors in the Upper Kolyma Highland (Magadan region) in 2021-2022. The bore-
holes of up to 15 m in depth are located in characteristic landscapes (rocky talus, mountainous tundra, larch
woodland, river valleys) of the highland at heights from 618 to 1182 m asl. Continuous monitoring of ground
temperatures with a time step of 4 h was carried out. Data on the mean annual rock temperatures, seasonal thaw-
ing/freezing depths, and the depths of zero annual amplitude were obtained. The mean annual ground temperature
varied from —0.1 to —3.8 °C. The depth of seasonal thawing ranged from 0.9 to 2.6 m. The depth of zero annual
amplitudes was 11.5 and 13 m in two boreholes. Two boreholes located in talik zones recorded freezing depths of
2.6 and 3.6 m. Ground temperature regimes within the same region differed significantly depending on landscape
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conditions: elevation, landform, composition of the rock, character of vegetation, and other factors. Based on the
data obtained, it is planned to further develop the geocryological monitoring network in the Magadan region. For
some of the boreholes, a full annual cycle of observations on ground and air temperatures, precipitation, and snow
cover depth is available. As information on the state of permafrost in the territory under consideration is virtu-
ally absent, publication of the obtained data of relatively short-term observations is relevant and timely.

Keywords: frozen ground, seasonal thawing/[reezing layer, ground temperature regime, the Upper-Kolyma

Highland, talik.

BBEJEHHNE

OHUM U3 cTPaTernvyecKy Ba)KHBIX PETMOHOB B
30HE PacIPOCTPAHEHNsT MHOTOJIETHEMEP3JIBIX TOPO/T
(MMII) siBasiercst Maragatckas o6macts (MO), ko-
TOpast Mo 0ObIUE POCCHIITHOTO 30JI0Ta U MacIITabam
MIPOTHO3HBIX PECYPCOB KOPEHHOTO 30JI0Ta 3aHUMAET
[epBOe U BTOPoe MecTa B Poccuu cOOTBETCTBEHHO
[Cnpaska..., 2021]. 3a nocaennue 50 et Ha CeBepo-
Boctoxke Poccuu (Brimouas YyKoTCKUI TOTYyOCTPOB,
Maragarckyio obaactb, Boctounyio AkyTuio) sHaum-
TeJTbHO U3MEHUJIUCH TTPUPOJIHBIE YCIOBUS, TEMITEpa-
Typa BO3/1yXa MOBBICUIACH B cpefiHeM Ha 2.2 °C, mpo-
ucxonuT TpanchopMaIus THIPOJIOTUIECKOTO PEKIL-
Ma, 110 JAHHBIM METEOPOJIOTNYEeCKUX CTAHI[UI B
GacceliHax pek SHa 1 MHIUIUPKa IOBBICUIACH TEM-
neparypa nopog [ Makarieva et al., 2019].

AHayn3 TaHHBIX HAOMIOIECHWIT 32 TEMITEPATYPOI
MMII B TepMOMeTpUYECKUX CKBA)KMHAX, PACIIOJIO-
JKEHHbBIX B IpuOpeskuoil yactu MO, okasal, 4to Ha-
6JII0/1aeTCST TPEH T TOBBIIIEHUS TEMIIEPATY PbI TOPOI 1
yBeJIMYeHUEe MOIIHOCTH JiesITeJIbHOTO cJios [ Poycuna,
Tynvui, 2021]. Tlo nanasiM crartnu Cycyman (KoH-
TuHeHTaIbHAs YacTb MO), 3a nepuog 1977-2013 rr.
CPEIHsIST TOI0BAs TEMIIEpaTypa MOPOJL Ha TyOuHax
20, 40 n 80 cm Taxxke moBbicuaach — Ha 0.9, 1.1 u
0.8 °C coorBercrBento | Zemlianskova et al., 2023].

Csepnenust o coBpeMennom coctostann MMII na
Cesepo-BocToxke cTpanbl orpanndenabl. OTpBIBOY-
HBIE IAaHHBIE O TEPMUYECKOM PEKIME B JIBYX CKBAKI-
HaX, PaCIIOJIOKEeHHbBIX B Tipeziesiax Xp. Cynrap-Xasra,
npuBeieHbl B pabore [ Sysolyatin et al., 2023b]. C 2010
110 2015 1. HabJuoa1ach TeHACHIMA K OTEILICHUIO, a
MI0CJIe OHA CMEHMJIACh AKBUBAJIEHTHBIM OXOJIO[AHH -
em 110 2019 1. B 2022 r. mpoGypeHbl 1 060PYA0BaHbI
TPU CKBaXKWHBI TayOuHON 30 M B Ipe/esiax ToOpHOi
KproJsnTo30Hbl BocTounoit AKyTun, niannpyercs
CeTh CKBAXHH B/I0JIb KOJBIMCKOI TPACChI, COETUHSIIO-
meit SIkyrek u Maragan [ Sysolyatin et al., 2023al.

[L7151 OTIeHKU COCTOSTHUSI U TEMIIEPAaTyPHOTO pe-
xxnuMa MMII, a Takke mocTpoeHUsT MPOTHO30B U
OTICHKW CTETIeHN TE€OKPUOJOTUYECKIX PUCKOB TJIaB-
HOIT XapaKTePUCTUKOM SBJISETCH TEMIIEPATYPa TOPO/L.
Haubosiee pacripocTpaHeHHbI METO/L JIJISI IIPOTHO3M-
POBaHM U3MEHEHUs] KPUOJIUTO30HbBI — IPOBeeHNe
PERUMHBIX HAOIIOAECHUN B TEDMOMETPUIECKIX CKBa-
x&uHaxX. TeMm He MeHee IS KpHOJUTO30HBI Poccun
ceTh HabJIPOIEHUH 32 (DOHOBOI TeMITepaTypoii OPoj
ouenb paspexena | Melnikoo et al., 2022], psaubl nau-
HBIX UMEIOT PA3HYIO IIPOJIOIKUTENBHOCTD, & TOCYAAp-
CTBEHHAs CETh r€OKPUOJOTUYECKOTO MOHUTOPUHTA
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HAXOJIUTCSI B CTA/UU opranusanuu | Bepkyaiuu u op.,
2021].

B MaragaHcKoil o6acTii aKTHBHOE M3yUeHHUe
3akoHOMepHOCTel pacnpocTpanenns MMII n nx
TeMIepaTypsl ObLIO HAYATO ¢ cepeauHbl 40-X TT. TIpo-
HIJIOTO BeKa. DTO OBbLIO CBA3AHO ¢ HEOOXOAUMOCTHIO
NPOEKTUPOBAHUSA U 0OOCHOBAHUS CTPOUTEIHCTBA
IIPOMBIIIJIEHHBIX U TPa)KJaHCKUX COOPYKEHUH.
B 1936—1939 rr. BriepBbIe n3y4yaanch MPOIECCH TTPO-
Mep3aHUs U MPOTAUBAHUS TIOPOJT Ha OTIBITHBIX yUacT-
kax jgoporu Srognoe—bepenex. Bosbiiyio paboty 1o
M3YUYEHUIO MEP3JIOTHI M CBSA3AaHHBIX C HEl MPOIECCOB
1poziesial KOJJIEKTUB MEeP3JOTHON cTanun [aB-
ceBMOpIyTH, a 3aTeM VIHCTUTYyTa Mep3J10TOBeleHns.
B 1945 1. 6Gbuta opranusosana LlenTpanbaas Meps-
JIOTHas cTaHius JlaabcTpos, 3aHUMAIOIAICS B TOM
YHUCJIe UCCIeIOBAHUEM TEMIIEPATYPHOTO PeKUMa T10-
pol Ha ApKaraJuHCKOW MeP3JIOTHOU CTaHIIUU JIO
1953 r. u B moc. Mstynzka ¢ 1953 r. [Tudpozeonozus
CCCP, 1972].

Bcero na tepputopuu CeBepo-BocTtoka Poccum
K 1972 1. HACYUUTBIBATIOCH OKOJIO 74 MYHKTOB HabJI0-
neunit 3a MMII wa tay6uny 1o 330 M (Hanpumep,
pyauuk uM. Jlazo, nraxra 5). B ropmoii vactu Mara-
JaHCKON obsacTu HabJIOIEHUs BEJIUCh B GoJiee 4em
20 ckBakMHAX.

Ha meTeoposornueckux ctaniusix [napomereo-
POJIOTUYECKOM CJIy;KOBI TAKIKE BEJTUCh HAGJIOICHIS
3a TeMIIepaTypoil OPOL 10 riayOuHbl 3.2 M € IOMO-
IIBIO BBITSKHBIX TepMoMeTpoB. B 1966 . Ha Teppuro-
pun Marazanckoil 061aCTi KOJIMYeCTBO CTaHIMil, Ha
KOTOPBIX TIPOU3BOUINCH HAGIIOCHUS 32 TEMITEPa-
TYpOH MOYBLI Ha rayGuHax Hike 80 cM, OBLITO eCATH
[Cnpasounux..., 1966], B HacTosiIee BpeMs — 1IBe, B
ropogax Marasan u Cycyman (puc. 1).

Tuapomercayxbe npuHapiekana KoabiMckast
BonHo-O6anancosas craniusa (KBBC), ocnoBannas B
1948 r. Ha ueii ¢ 1951 r. Havanuch HabIIONeHUS 32
JMHAMUKOI TTPOMEP3aHus M TPOTAUBAHUS TTOPOJL C
HCITOJIb30BAaHUEM MEP3JIOTOMEPOB KOHCTPYKIN /Jla-
HusinHa. [TosrydeHHbIe JaHHbIe ObLIN PENPE3CHTATUB-
HBI JIJIs1 3HAYUTETbHON TePPUTOPUU KPUOTUTOZOHBI
roproro Cesepo-Bocroka [ Makarieva et al., 2018).

OJHUM 13 BaKHBIX 9TAIIOB U3y4YeHUsI KPUOJINUTO-
3oHbl B MO crasno GypeHue psijia riiyboKUuxX TepMo-
METPUYECKUX CKBUKUH B OJbCKOM (O CKBAKIH) U
Arognunrckom paitonax (1 ckBaxkwHa). [aBHBIM
MHUIITATOPOM DTHX MCCAeJOBaHNUN ObLI BbIIATOLIIIi-
cs1 mepasiotoser I.3. Tlepabiireiin [Anexceesa u op.,
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Puc. 1. Cxema pacnoioxkenus cKkBaskud B Maraganckoi o61acTu.

1—5 — TepMoMeTpHYECKIE CKBAKIHBI PA3IMIHBIX OPraHu3aIuit: 7 — CKBakuHbI aBTOPOB (110 15 M), neiictyior ¢ 2021 r.; 2 — IM3
CO PAH (z10 14.5 m); 3 — Pocruapomera (110 25 M), sarianuposano Oypenue 10 2026 r.; 4 — neficTByionye cKBakUHbI Pocruapo-
MeTa (710 3.2 M); 5 — HaceJieHHbIIT yHKT; 6 — Tpacca Kosbiva; 7 — TeHbKIHCKast Tpacca; 8§ — rpaHuiia Maraganckoii obracTi.

2020]. CorsacHO JaHHBIM OOIIEMUPOBON Gasbl JaH-
ubix 0 Mepaaore GTN-P, ¢ 1973 mo 1989 r. 6p110 1Ipo-
OGypeHo TecTh CKBaKMH, BCKPBIBAIOIINX TOMOTIBY
MHOTOJIETHEMEP3JIBIX TIopoJ B pernone. B 1990 r. Ha
teppuropun OJLCKOro pailoHa ObiIH TPOOYPEHbI elte
1Be cKBakuHbI TryOrHoi 6osee 200 M. C 2007 1. Ha
HUX TTPOBOJISITCST PETYJISIPHBIC aBTOMAaTHIECKIE H3Me-
peHus TeMmnepaTypbl go rayounsl 14.5 m [Attp.//
gtnpdatabase.org/boreholes). Jlannbie 110 9TUM CKBa-
SKMHAM B CBOOOIHOM JIOCTYTIE OTCYTCTBYIOT.

[Tocsie 1990-x TT. CymeCTBEHHO COKPATUIIOCH
(brHAaHCMpPOBaHNE HAYYHBIX UCCIIEIOBAHUI, B PE3YJIb-
TaTe pasBuTHe ceTu Haboenuit 3a MMII npexpa-
TUJIOC.

B konrekcre passutua sxkonomMukn MO ocoben-
HO BaskKeH BOTPOC 00 YCTONYUBOCTH CYTIECTBYOIIEH
U [IPOEKTUPYEMOI IIPOMBIIITICHHON MH(MPACTPYKTY-

pbl perrota. [opHOIOOBIBAIOIINE TIPEATTPUATHS PEr-
OHa PacCIoOJIOKEHBI B €0 KOHTUHEHTATbHOM YacTH, B
30He pacnpocTpanenus crutonrHeix MMII. B mociren-
Hue 20 JieT oTMeYaeTcsT aKTUBHOE yBeJIMUeHUe T1I0-
maau roprogobeiBatonux pazpaborox 8 MO. Tlo
onenkam [Shikhoo et al., 2023], k 2022 r. oHu cocra-
BN He MeHee 726 kM2, a 3a mocseiaue 4—6 et poct
cocrasun 6osee 30 %. [ocie 3akpoitust B 1997 1.
KBBC pesxknmubie HaOMIOCHUS 32 TEOKPUOTIOTHYE-
CKUMU yCJIOBUSIMU 3/1eChb OTCYTCTBYIOT. DOoHOBOI MO-
HUTOPUHT TeMIIepaTyphl OPOJ B KOHTUHEHTATBHON
vact MO (mromaznb okosio 400 000 km?) BeeTcs Ha
eJIMHCTBEHHON MeTeoposiornyeckoii cranmnuu Cycy-
MaH (BBITSZKHBIE TePMOMETPbI 10 rryOunbr 0.8 M)
(cM. puc. 1).

B pamkax pasBuTHS roCylapcTBEHHOI T€OKPUO-
JIOTUYECKOU CeTH MOHUTOPHHTA Mep3JIoThl K 2025 T. B
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MO mranupyetcst 060pyA0BaTh 10 MIECTH TEPMOME-
TPUYECKUX CKBAKUH TIyOUHOM 710 25 M B npejenax
METEOPOJIOIMYECKUX CTAHIINN, PACIIONOKEHHbIX B Ha-
ceJIeHHBIX ITyHKTaX. OKoHYaTeJbHOE YUCI0 CKBAKUH
OyzeT onpeeseHo mocJjie MPOBEeAEHUsI MOJIEBOro 00-
CTIeIOBAaHUS CTAHIIWI U TPU3HAHUS UX TIPUTOHBIMU
JUig yctanoBKu obopynoBanus. C yderom pazHoobpa-
3Ws1 TIPUPOHBIX YCIOBUH TAKOE KOJMYECTBO MYHKTOB
MoHuTopuHra coctosinuss MMII sBasgercs Hepocra-
TOYHBIM.

[espto miccmemoBaHMS SIBJISIETCST aHATTN3 TAHHBIX
o pacmipesesienun TeMrepatypst MMII B pasimanbix
ganjmadTax BepxHeKoJbIMCKOTO HATOPhs B COBpe-
MEHHBIX KJIUMATUYECKUX YCIOBUIAX, TTOJYUEHHBIX
[0 MaTepuajaM PeKMMHBIX Habmogenuii MMII
B 10 TepMOMETPUYECKUX CKBAKUHAX IIyOUHOU OT 5
10 15 M, TpoOYPEeHHBIX 1 000PYIOBaHHBIX ABTOPAMMU
B 2021-2022 rr. (c™. puc. 1). HecMoTpst Ha KOpOTKUE
PSIbI AaHATU3NPYEMbBIX IaHHBIX, B CBSI3U C IIPAKTHU-
YECKUM OTCYTCTBHEM COBPEMEHHBIX CBEJICHUH O CO-
croguun MMII s pacemaTpruBaeMoii TeppUTOPUH,
cunTaeM MyOJUKAINMIO UX aKTyalbHOI U CBOEBpe-
MEHHOM.

MATEPHAJIbI U METO/IbI UCCJIEJOBAHUA
Tepputopus uccieaoBanus

JleBATh U3 1eCATH TEPMOMETPUYECKUX CKBAKIH
(CKB.) pacriosio’keHbl B rpejiesiaX TeHbKUHCKOTO MY-
HunMnaabuoro okpyra MO: ofHa 13 HUX B JI0JIMHE
p. byckauen (mputox p. boxamua, mpaBslil TPUTOK
p. KoabiMbl), yetsipe — B Gacceiine p. AHMaHIbIH/A
(mputok p. [letpuH, IpaBbrii npuTokK p. Kosbimbr), ge-
Thipe — B Gacceiine p. Kyay. Eule oHa cKBasKuHA
npoOypena Ha rpanuie Maraganckoii o6mactu u Pe-
ciy6mku Caxa (SIkyTust) B paiioHe MeTeopoJiornie-
ckoil craniuu densaukup (6acceitn p. MHaurupka).

B dusuko-reorpaduueckom otromeHun TeHb-
KUHCKHUI paifloH pacroJiaraeTcs B pesesiax Bepxae-
KOJBIMCKOTO Haropbs Ha 3amamze MO. Ilgomanb
paiiona coctasJser 35.6 Thic. kMm% Penbed ropHbiii,
pacusieHeHHbIII MHOTOYMCJIEHHBIMU BOJOTOKAMH, Xa-
pakTepuayercst GOTBITUMHI TIepenagaMu aOCOMIOTHBIX
BBICOT — JIO COTEH METPOB.

Teppurtopus nccienoBanusi OTHOCUTCS K AHO-
KosbiMCKOI CKITauaToil 06JIacTi U CJIOKEHA MTPEu-
MYTIECTBEHHO TJIMHUCTBIMU CJIAHIIAMU KOHIIA TTaJIe0-
30s1—Me3030s1 [Aganacves, 1968].

Kaumar paitona peaKOKOHTHHEHTaJbHBIH, MyC-
connblit. CpeiHerosioBasi TeMiepaTypa BO3/IyXa B
paiioHe uccaeoBaHUI KoJiebercs B ipejesiax —8...
—11 °C, xonuuectso ocaakos 300—400 mm. Paiion ot-
HOCUTCSI K MHBEPCUOHHOMY THITYy F€OKPUOJIOTHYE-
cKkoli mosiciocTu ¢ notoikom naepcun 1100—-1300 m.
Cpezanne Mecgynble 3Ha4eHNUS TeMIIepaTypbl BO3/1yXa
OTPHUIATEJIBHBI ¢ OKTSIOPST TI0 aTIPeJib BKIOUUTEIBHO.
B xomoambiit mepuos roga Boimazaet 0koso 30—40 %
ocasikoB. CHERHBIN TOKPOB (hOpMUPYETCs K cepeiu-
He OKTAOPS ¥ Pa3pylIaeTcs B KOHIE Masl.
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B nocnennue 40 sieT B pernoHe MpOUCXOINUT BbI-
paskeHHOe n3MeHeHne KanMara. /lanasie MeTeopoo-
rudeckoit cranuu (M/c) Ycrb-OMUyT OKa3bIBAIOT,
yro ¢ nepuozaa 1981-2000 rr. cpenteromoBast Temiie-
partypa Bo3ayxa nosbicuiiach Ha 0.9 °C (tabi. 1).
Hawubosbiuii pocT TeMepaTypbl XapaKTepeH st
anpessi—Masi U OKTsiOpsi—Hos16pst. CpeHeMHOro1eT-
Hs1st cymMmMa ocaakoB 3a 2001—-2021 rr. GoJiblire mpejibi-
nyniero 20-setus (1981-2000 rr.) Ha 42 mm (uau
13 %). B mepuos ycraHoBIE€HUS CHEKHOTO TIOKPOBA
(cenTssOpp—MapT), a TaKKe ero paspyiieHus (am-
peTb—HIOHbB) YBEJIMUNJIACH CPETHSS TOJMIMHA CHEX-
Horo nokpoBa — Ha 1-10 cM, cpegHerogoBoe 3HaUe-
HIe CTao OOJIbITe Ha 7 CM.

Paiion oTHOCHTCS K ceBepHOIT TEOKPUOJIOTHYE-
ckoii 30He co crrombiM (90-95 % u 6oiee) pacipo-
crpanenneM MMII. Momtaocts MMII cocrasisier
50—-200 M, B TOpHBIX paiioHax yBeanuuBasich 10 150—
400 M. B paiioHe ucciaeoBaHnsT paclpoOCTPAHEHBI
HA/IMEP3JIOTHbIE BOJIBI CE30HHOTAJIOTO CJIOS ¥ TH]IPO-
TeHHBIX HECKBO3HBIX TATUKOB. [ MPOTEHHBIE TATTMKA
(bopMupyIOTCS B IOIMHAX CPEHIX BOJIOTOKOB U SIB-
JISTIOTCST TTO/IPYCJIOBBIMH, peske — moiiMeHHbIMu. [log-
MeP3JIOTHBIE BOJIBI IIPUYPOUYEHBI K CKBO3HBIM TU/PO-
TeOTeHHBIM TAJTMKaM, PACIIOJIOKEHHBIM B 30HAX TEK-
TOHUYECKON Pas3apobJeHHOCTH TTOPOJT, TIO KOTOPBIM
IPOUCXOAUT (GUIHTPAIHS BOJ MO/ OOJIBIIUM KPHO-
reHHBIM HarmopoM. [Ipr3HakoM, TTO3BOIIAIOINM BBIS-
BUTH MECTA UX PA3TPY3KHU, SIBJSIETCS Haeeobpaso-
Banue [ 3amoromuuxosa, 3yes, 1989].

Merteoposornueckue yciIoBus
nepuoza HaboeHuit

Ha pacripeziesienuie TemmnepaTypbl B BEDXHEM TO-
PU3OHTE FOPHBIX MOPOJI HETIOCPEJACTBEHHO BJIUSIOT
KOHKPETHbIE ITOTO/[HbIE YCJIOBHUS MPOIIIE/IIEr0O ro/a.
Jljig aHa/M3a JaHHBIX CKBaXKWH OacceiiHa p. AHMaH-
IbIH/IA U CKBAKUHBI “Byckavyen” ncioib30Baiach UH-
dopmarug m/c Ycerb-OMuyT, /1711 OCTAIBHBIX — JIaH-
uble MeteocTaniuii Kosibimckas u Jlenssukup.

C 01.10.2021 mo 30.09.2022 r. cpenHeromoBas
TeMIlepaTypa BO3/lyXa, 110 JJaHHbIM M/C ¥ cTb-OMmuyT,
coctaBuia —8.3 °C, rojoBasg cymMma ocaikoB 366 Mm.
Temmepatypa 3a THAPOJOTUIECKUI TOJ OKa3aiach Ha
0.9 °C Bointe cpennero 3a nocueanue 20 jer, Hau-
GoJIblilee OTKJIOHEHNE 3HAUEHUI TeMIIepaTyphl BO3-
Jlyxa MPUIIJIOCh Ha JIETHWH 1iepuoj, B utoJie 2022 T. —
Ha 3.7 °C. B 1es1oM KoJMueCcTBO OCAJKOB 32 TOJ[ ObLIO
6JIN3KO K HOPME, OJIHAKO UX BEJMYMHA B OTJEJIbHbIE
MeCHIbl 3HAYUTEIbHO OTJINYasach oT Hee. Tak, B OK-
Tsa6pe—nexabpe 2021 r. KOJIUYeCTBO TBEPABIX 0Cal-
koB coctaBuyio 105 mm mpu nopme 64 mm (2001—
2021 rr.). Moab 2022 1. 6611 cyxum (20 MM, mipu
mopme 56 mm B 2001-2021 rr.). Ilo mauubiM
M/c Ycrb-OMUyT, CPEHSISt BBICOTA CHEKHOTO TTOKPO-
Ba B arnpesie 2022 r. coctaBusa 26 ¢cM, MaKCUMaJIbHAs
(30 cm) HaGmoganack B aHBape. 110 JaHHBIM CHETO-
MEpHOH MOAYIIKY, yCTAaHOBJIEHHON B paiione cKBa-
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IIpumeyvanue H— BblCOTa CHEXKHOIO IIOKPOBA, CM; P — IJIOTHOCTH CHEKHOTO ITOKPOBa, T/cM®. H /1l — IaHHbIe He TOCTYITHBIL.
* Mncpopmarniust o HaJIMYUK JJAHHBIX 10 COCTOSIHUIO Ha sSTHBapb 2024 .

wk

Temreparypa 110 eZIHOBPEMEHHOMY 3aMepy Ha ruryOuHe 15 M.

skuH Gacceitna p. AuManrbiaga (30 kM ot 1oc. Y cerb-Omuyr),
MaKCHUMAaJIBHBIHM 3a11ac BOJBI B CHEKHOM MTOKPOBe 24 Mapra
2022 1. coctaBua 90 MM, a ero HanbOOJIbINAs TOIINHA, TT0 TaH-
HBIM CHETOMEDPHOU peiiku, yCTAaHOBJIEHHOU PsioM, Oblia
58 cM. BbicoTa cHesKHOTro MOKPOBA B ropax B CPeHEM OKa3a-
nach Ha 20—30 cM 6oJbIIe BBICOTHI B LOJANHAX, B OTAEABHBIX
mectax 10 1 M (tabir. 2).

ITo manubim M/c Koabivekas (KBBC), cpeansig temie-
patypa Bozayxa 3a nepuoz 01.10.2021-30.09.2022 cocraBuia
-9.2 °C, cymma ocazikoB 410 MM, a MaKcUMaJbHast BHICOTA
CHEKHOTO TTOKpoBa 69 cM.

Ananns ganupix M/c [lesissHKup 1oKasaJi, 4To 3a TOT JKe
[epHOJ CPeIHsIs TeMIlepaTypa Bosayxa Obuia —14.5 °C, cymma
ocaJikoB 240 MM, a MaKCUMaJIbHAsS BBICOTA CHEKHOTO TIOKPOBA
58 ¢M, uto Ha 11 cMm Menblie, yem Ha craniu KoJsbiMckas.

Bypenue u 060pynoBaHue CKBaskuH

Bypenue ckBaxkuH MpOBOUIOCH B JIBa ATATIA.

B xonie asrycra 2021 r. 661111 IpoOYPEHBI MSATh CKBa-
JKUH TIyOUHON 0T 5 10 15 M (Tabu. 2, puc. 2), 4eTbIpe U3 HUX
B Gacceiite p. AHmanrbiHaa (TeHbKUHCKII TOPOACKON OKPYT
MO) u oiiHa cKBakMHa Ha rpanuile MarafaHcKoi obracTu u
Pecny6mku Caxa (SIkyTust) B HEIIOCPEACTBEHHOI GJIU30CTH
OT MeTeopoJiornyeckoil ctanimu lessukup. bypenue rmposo-
JIJIOCH YAAPHBIM CIIOCOGOM ¢ ITPOAYBKOI Ha ycTaHoBKe Y PB
2A2M.

Bropoii aTamn 6ypeHus emie NATH CKBaKUH TJIyOHHOIT
15 M iposeieH B urogie 2022 r. ¢ 0TGOPOM U OTIIMCAHUEM KEPHA.
Bce ckBakuHbl 0O6CaKeHbI IJIACTUKOBON TPyOOii ¢ BHEIIHUM
IuamMeTpoM 32 MM, ¢ BHEITHEH CTOPOHBI 3aChIITAHBI TPYHTOM,
a CBepXy M30JIMPOBAHBI OT TPOHUKHOBEHUS aTMOC(HEPHOTO
BO3/yXa U BOJIBL.

JlJ1s1 KPyTJIOroiMYHOTO MOHUTOPUHTA TEMITEPATYPBI 110-
POJL UCTIOJIb3YeTCsT 060PYIOBAHUE TTPOU3BOICTBA KOMIIAHUY
“Ummnemanc” (r. MockBa) ¢ aBTOMaTUYeCKON 3aMMChIO JIaH-
HBIX KasKiIble 4 yaca. Pabounii [uamasoH TeMiepaTyp coCTaB-
asteT ot —55 1o +125 °C. TouHOCTh UBMEPEHUIT COCTaBISIET
0.1 °C B mnanasone ot —3 70 +3 °C; 0.2 °C B nmama3onax oT
—10 10 -3 °Cuor +3 go +10 °C; 0.3 °C B guamnasonax ot —40
1o —10 °Cu ot +10 go +85 °C.

Tepmomerprueckas Koca ocHamieHa 15 n 38 gaTunkamn
JUIS CKBayKMH rryOuHoi 5 u 15 M coorBerctBerno. Cranaapr-
Hasli cXeMa PacIoIOKEHUsT IATYUKOB BBITJISIIAT CJIELYOTIAM
006pas3oM: OT IIOBEPXHOCTHU 3eMJIM 10 rryOuHbl 0.5 M JaTduKu
pacniososxens! uepes 0.1 M, B unTepsae ot 0.5 10 1.5 M — ue-
pe3 0.25 M, ot 1.5 10 5 (15) M — uepes 0.5 M, IOTOSTHUTETBHBIT
JaTYMK yCTaHOBJIEeH Ha riayouHe 4.75 (14.75) m. CkBaxuHa
“Haneap” (ray6una 13.1 M) HaXoauTCs B Ipejesax Haae HoU
MOJISTHBI P. AHMaHTBIH/IA, HA YYAaCTKe, T/ie TOJIUHA JIbJ[A MO-
JKeT JJOCTUTATH 2 M, TI03TOMY OTOJIOBOK OBLIT CJIEJIaH BBICOTOM
2.66 M. 3-3a TOTO, YTO /IJTMHA TEPMOMETPUYECKON KOCHI CO-
crapiisiet 16 M, Ha ckBaskuHe “Hasenp” s u3MepeHust TeM-
nepaTypbl HOPOJ ObLIO 3ajeiicTBOBaHO TOJIbKO 28 13 38 naT-
YMKOB, HaurHast ¢ rryOuabt 0.1 M.

JlannmadrHble ycroBus

B 2021-2022 rr. Ha crarmmonape Konrakrossiii (KBBC,
22.1 km?) u B Gacceiine p. Anmanrbinaa (376.0 km?) coTpy-
aukamu M3 CO PAH coBMecTHO ¢ aBTOpamMu CTaTbH Ha
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Puc. 2. MecTonoJioskeHne CKBaskKuH Ha KapTe TUIIOB
MECTHOCTH B Oacceiine P. AHMaHI‘bIHZ[a.

1—6 — Tuner MecTHOCTH: 1 — TOPHO-ZIOJTMHHBIN TEPPACOBBIIL;
2 — Hajelb; 3 — TOPHO-AOJIUHHDLII; 4 — TOPHO-IIPUBEPUIMHHDII;
5 — IJIOCKOTOPHO-TIPUBEPIINHHBINA; 6 — TOPHO-CKJIOHOBbII;
7 — Tenpkunckas Tpacca; 8 — CKBaKHHBI, 000PYI0BAHHDIE B
Gacceiine p. AHMaHTbIH/A.

OCHOBe e PUPOBAHIST KOCMUYECKUX CHUMKOB 1
MOJIEBBIX MapPIIPYTHBIX CHEMOK OBLIO MPOBEIEHO HC-
cJIeZIoBaHIe U KapTUPOBAHME MEP3JIOTHBIX JTaHAIIad-
TOB. B KayecTBE OCHOBHBIX €INHUIL OBLIN BHIOPAHDI
THUIIBI MECTHOCTU U TUTIBI PACTUTETHHOCTHU, OTHOCS -
IIMeCsT K TUIIOJIOTMYECKIM KOMILIEKCAM, T. €. e[[HI-
nam ganpmadraoro (Husmko-reorpauueckoro)
kaprorpacdupoBanus [Murvkos, 1970]. Benymumu
(akTopamu B popMUPOBAHUY TUTIA MECTHOCTHU SIBJISI-
10TCs pesbed) 1 JINTONOTNYECKe 0OCOOEHHOCTH MaTe-
PUHCKUX MTOPOJI, TPOSBJISAIONINECS HA OTIPEICTCHHOM,
JIOCTATOYHO NIMPOKOM KJIUMaTudeckoM one [Bacu-
aves, 2022, 2023]. B nHacrosiem ucciaeJoBaHUN st
onucaHus JaHAMAQTHBIX YCIOBHIL, B KOTOPBIX 000-
PYZOBaHBI CKBasKUHBI, NCIIOTB3YETCs] TEPMUHOJIOTHS,
MPUHATAS IKYTCKOH ITKOJON MepP3JI0TOBEeEeHUST 1
npuBegeHHas B paborax [Bacuaves, 2022, 2023]. Co-
BpeMeHHbIe PAGOTHI TIOATBEPANIIM BHIBOJIBI TIPEIBI/LY-
mux uccaenosareneii [ Toncmuxun, 1974; Hacoibyaum,
1976] o Tom, uto ycnoBust bacceiitna p. AHMaHTBIH/IA
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1 KostbiMCKOl BOIHO-6ATaHCOBOI CTAHITUU CXOHBI U
penpe3eHTaTUBHEI /7151 TOpHOH TeppuTtopun CeBepo-
Bocroxa ctpansr.

B Gacceiine p. AHMaHTBIH/A BBIAEIEHBI TOPHO-
JIOJTUHHBIN T€PPACOBBIN, TOPHO-OJUHHBIN, TOPHO-
CKJIOHOBBIH, FOPHO-IIPUBEPIIMHHBIN U IIJIOCKOTOPHO-
NPUBEPIINHHBIN TUTIBI MECTHOCTHU (CM. puc. 2,
Tabu. 2) [Bacunves, 2023]. K pacTUTEIbHBIM acCcOIH-
AIUAM OTHOCATCS JINITAHHUKY, INCTBEHHUYHbIC PE/l-
KOJIECHS1, 3aPOCIN KeJAPOBOTO CTIAHUKA, YO3EHUEBbIE
U TOTIOJIEBBIE Jieca, UBHSIK, Pa3HOTPaBbe U /ip. Takke
BbIJIEJICH YYaCcTOK (DOPMUPOBAHUS TUTAHTCKOM HaJjie-
au B posvne p. Aumanreinga. Ha aty kapty (cwm.
pHuc. 2) HaAHECEHO MECTOTOJOKEHNE YeThIpeX CKBa-
SKUH, TpoOypeHHbIX B 2021 T.

Bce ckBaxxnnbl (kpome ckB. “/lesstaRMp”) pacmo-
JIO;KeHBI BIoJIb Tenbkunckon Tpacce MO, paccTos-
Hue 10 TeHbKUHCKOM Tpacce MeK/ly KpailHUMU CKBa-
JKUHAMM cocTaBiisieT oyt 250 KM, UX XapakTepu-
CTUKH TIPe/ICTaBJIeHbI B TabJI. 2 1 Ha puc. 2.

Cxsancuna “Tonvyp” pactiosioskeHa B TOJIbIIOBOM
nosice Ha Boicore 1182 m B Gacceitne pyu. [TpaBbiit
Wrpukan (paseiii nputok p. Kyay), B 25 M ot 6pos-
ku kpytoro (40—50°) ckiona Beicotoit 20—-30 M Ha
MMOBEPXHOCTH C YKJIOHOM 3—4°, 3ammaiHol OprueHTa-
1in. TUIT MECTHOCTH — TOPHO-TTPUBEPITUHHBIH, TTPe/I-
CTABJISIONUI COG0U TYHAPY FOPHYIO KaMEHUCTYIO
KaCCUONENHO-JUIITANHUKOBYIO C PEIKNMU Ke/[POBBI-
Mu ctianukamu (puc. 3, a). Bepxuss gacTh pazpesa
(2 M) npezcrasiisger co60il KPYITHOOGJIOMOYHBII J1e-
CEPHIMOHHBIN MaTepUaI, CJIOKEHHBIN TIBI6AMU Tpa-
HOZMOPUTOB 710 TIyOuHbl 15 M. B Hauase jera B 1aH-
HOI MeCTHOCTH 00pa3yercs ToJIbIIOBbIN nea [Barnue-
Kkuna, 2002].

Creaxcuna “Ilepesan Kyay” (cm. puc. 3, 6) pac-
noJioskena Ha KysmmackoMm mepeBasie BOim3u TeHb-
kunckoi tpaccel (1170 m). Cxsancuna “Conxa” (cm.
puc. 3, 8) paciiosioskeHa B BepXoBbsx bacceiina p. AH-
MaHTbIHAA (1027 M). CKBaKUHBI HAXOASTCS B JIUCT-
BEHHUYHOM pejikosieche. [loBepXHOCTD MpecTaBIeHa
JIAMIAHUKAMU MOTITHOCTBIO 10 5 cM. B reosoruye-
CKOM OTHOIIICHUU BepXHUE TPU MeTpa paspesa IIpe/l-
CTaBJIEHDI JIPECBON IJIMHUCTBIX CJIAHIIEB 3JII0BUAJIb-
HO-/IEJTIIOBUAJIBHOTO I'eHe3uca.

Cxeancuna “bycxauen” (978 m) pacrosioxena B
npejesiax HaAoOWMeHHON Teppacel p. byckauen B
30 M k 3anaxy ot Tenbkunckoit Tpacesl, B 200 M ot
IPaHUIIbI TTOMMBI peku. PacTuTebHOCTD IpejicTaBie-
Ha JINCTBEHHUYHBIM PE/IKOJIEChEM, HATTOUBEHHBIH 110-
KPOB — c(harHyMOM W JIMTITAIHIKAMU MOIITHOCTBIO /10
10-20 u 5 cMm coorBeTcTBenHO (cM. puc. 3, 2). [opHble
HOPOJIBI IIPEACTABISAIT OO0 ammoBuil p. Byckaues,
COCTOSTINHI M3 KPYMHON OKaTaHHOW TaJbKH C Tiecya-
HBIM M CyIIeCYaHbIM 3aroauTeseM. B 325 M ot ckBa-
JKMHBI 00pa3yeTcst HaleIb.

Ckeancuna “Bepxnuii” (961 m) pacnonoskeHa B
JIOJIMHE Pyubst, ipuToka p. IIpasbiii Utpukan, B 15 M
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Puc. 3. O6uuii BI CKBasKUH:

a — Toubiie; 6 — Iepesan Kyiy; 6 — Conka; 2 — Byckauen; 0 — Bepxuuii; e — Costonnossiii; ac — Jlensinkup; 3 — Hanenn; u — TTI2;

x — Ilocenok Kyury.

ot mpaBoro Gepera pycsia. TUTT MECTHOCTH TOPHO-0-
JINHHBIN, PACTUTEThHAS ACCOINAIUS — JIUCTBEHHIY-
HO€ PeIKOJIeChe C KeAPOBBIM CTJIAHIMKOM, JIHIIATHI-
KOBBIIl HATIOYBEHHBIN MOKPOB MOTIHOCTBIO 10 5 CM
(cm. puc. 3, d). BepxHsist yacTb paspesa — [eCOK € IPo-
CJIOSIMU CYTIECHU U BKJIIOUEHWSIMU IPABUSL.

Creancuna “Coronyosviii” (803 M) pacmnosioskeHa
B 50 M K fory ot pycaa py4. ComOHTIOBBIN (TTpaBbIi
MIPUTOK p. AHMAHTBIH/IA) B IMCTBEHHUYHOM Jiecy. Ha-
MTOYBEHHBIN MMOKPOB MPEICTABJIEH JIEPHOM CO CTIOpa-
JITYECKUM PACIpOCTpaHeHNeM charHyMa MOIITHOCTHIO
1o 20 cm (cM. puc. 3, e). [Topozbl pa3pesa pencTas-
JIEHBI TIECKOM C TIPOCJIOSIMU CYIIeCH U CYTJINHKA BOJI-
HO-JIETHITKOBOTO TIPOMCXOKICHMUS.

Cxsancuna “/lensauxup” (801 M, cm. puc. 3, arc)
pacmnojioXkeHa Ha TTEPBOW HAATOWMEHHOW Teppace
p. Hensaukup Ha rpanuiie Maraganckoil obracTu u
Pecny6auku Caxa (SIkytus) 3a npegesamu Bepxue-
KOJIBIMCKOTO HArOpbst ¥ OTJIUYAETCsE O0Jiee CeBEPHBIM
pacIosoKeHeM, OTHOCUTCS K TOPHO-ZIOJTUHHOMY TH-
Ty MECTHOCTH.

Creaxcuna “Haneov” (744 M) pacrosioxkena Ha
HajeaHo# nossane, B 500 M 0T 0HON M3 OCHOBHBIX
MIPOTOK p. AHMAHTHIH/IA. PacTUTEIbHOCTD TIpe/ICTaB-
JieHa PEIKUME KyCTaPHUKAMU TOJTYOMKHI U KapJInKO-

BOIf UBBI, a TAaK)Ke 3eJIEHOMOITHBIM ITOKPOBOM CIIO-
pasinyeckoro pacrmpocTpaHeHus (cM. puc. 3, 3).
Mo1tHOCTD aJTIIOBUS, IPEACTABIECHHOTO TPaBUHHO-
TaJIeTHUKOBBIMY OTJIOKEHUSIMU C TIeCYAHO-CYTTHHH-
CTBIM 3ATOJTHUTEIEM, TI0 IAHHBIM Te0(U3NUECKUX UC-
cienoBanuil, Moxet jocturath 12 m [Ozxenuenxo u
dp., 2023].

Cxsancuna T'TI2 (712 m) pacrniosioskeHa Ha Bepx-
HEHEeOIJIeHCTOIEHOBOU HaANONMEHHON Teppace
p. AEManTeIHAA [Adanacves, 1968], cnoxenHoH cy-
[JIMHKOM C BKJIOUEHUSIMU MEJTKOI CcTab00KaTaHHON
raJibK¥, MOIHOCTD cJiosg 6—10 M, moJcTHIaeMbIM
MeCYaHO-TIMHUCTBIMU CJIaHIaMUA. PacTUTENbHOCTD
npejacTaBisieT co00il yrHeTeHHOe JIMCTBEHHUIHOEe
pelKoJieche ¢ MOAPOCTOM U3 KapJUKOBOU Gepesbl,
KeJIPOBOTO CTJAHNKA, 3JTAKOBON PACTUTENBHOCTHIO C
rony6uKoi, charaymoM (MOIIHOCTD 10 15 cM) u 1u-
maitHuKaMu (M. puc. 3, u).

Creancuna “Ilocenox Kyay” (618 m) npoOypena B
npeziesax 3aKpbeITOTo Toceska Kyiry u pacnosioskena
Ha HaJIIOIIMEeHHO Teppace npasBoro 6epera p. Kyuy
na paccrossaun 720 m u B 30 M ot octosa goma. Ilo-
BEPXHOCTb MPAKTUYECKU JIUIIEHA PACTUTEIBbHOCTA
(cM. puc. 3, k), a BepXHsis 4acTh pa3pe3a MmpeJicTaBie-
Ha CYIIEChIO ¢ BKIIOUEHUAMMY IeOHS U IPECBHL.
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PE3YJIbTATBI
PEKUMHBIX HABJIIOJIEHUIA

K macTosgmnieMmy MOMEHTY TIOJIyYE€HBI PSAJIbI 1aH-
HBIX O TeMIIEPAType MOPOJL 32 TUPOJOTHIECKUI TOJT
(01.10.2021-30.09.2022) 1o 4eTbipeM U3 JECATH
CKBaKMH, a TAKXKe pacipesiesieHrue TeMIepaTypsbl 1Mo-
PO 110 TIyOrHEe K OKOHUAHMIO JieTHero ce3oHa 2022 r.
Ha IATU “HOBBIX  CKBaKMHAX. 3a HEIIOJHBIN TOJ
MoJIydeHbl JaHubie 1o ckB. “/lemstnkup” (mepuon
01.10.2021-15.03.2022).

JlaHHbIe TTO3BOJIAIOT OIEHUTH XapaKTePUCTUKHI
MMII tepputopun nccieoBaHusl, TaKnue Kak Cpe-
HerozoBast Temieparypa nopox (T,), ray6uHa ce-
30HHOTO OTTAaMBaHUA U TpoMep3annd (&) 1 CKOPOCTb
CE30HHOTO OTTAaWBaHUSI—IIPOMEP3aHus, IIyOnHa HY-
JIEBLIX TOMOBBIX aMTIuTy I Hy (cM. Tabar. 2).

Kpurepuem st orieHKY TIIyOUHBI HYTEBBIX TO-
JIOBBIX aMIIUTYA H), iBJIsIeTCsl HEeU3MEHHOCTD Cpeji-
HEMECSIYHON TeMITepaTyphbl, OlpeiesiseMas HHTepIIo-
JAnrell 3HaYeHUH, MOMyIeHHBIX TAaTINKAMU C MO-
rpemuocThio oT 0.1 10 0.2 M npu TemmepaType
auxke —3.0 °C. I'ny6una ce30HHOTO OTTauBaHus &
OTIpeIeNSIETCST IO HAanboIee HU3KOMY TOJOKEHUIO
MTOJIOTITBBI CJIOST C TIOJIOXKUTETBHBIMU TeMTIepaTyPaMH.
Ananmorndno riay6uHa Ce30HHOTO TPOMEp3aHus &
(hukcupyertcs 1o nozomBe CJIOS ¢ OTPUIATETHHBIMU
TeMIlepaTypaMu B KOHIIE TIepUOJIa TTPOMEP3aHus.
Cpenneronosas remueparypa mopozx T, — remiepa-
Typa TOPOJL Ha TTyOMHE HYJIEBBIX TOMOBBIX aMILTHTYT
H,, mubo temneparypa Ha riy6ume 15 M B ciydae He-
AIOCTATOYHOCTU JAAHHBIX JUIS psiia cKBaxuH, T; —
CPEHETOI0BAsT TeMITepaTypa MOPoJL Ha rIyOnHe mo-
JOTITBBI CE30HHOTAIIOTO cJiost. B Tabi. 2 Taxske mpej-
CTaBJICHBI IAHHBIE O XapaKTePUCTUKAX CHEXKHOTO
MOKPOBa B OKTs16pe 1 siekabpe 2022 1., OHU TT03BOJIS-
10T TIPEABAPUTEIBHO OIIEHUTD PA3JIMUUS MPOTIECCOB
CHETOHAKOIJICHUS JIJIS1 PA3HBIX CKBAYKUH.

CJrietyer OTMETHTD, 4TO BCE CKBAKMHBI 060PY/10-
BaHBI Ha a0COJIIOTHBIX OTMETKAX HUKe MTOTOJIKA WH-
BEPCHUU CPETHETO/IOBOI TeMIIEPaTyPhl BO3/IyXa B JIaH-
HOM paiioHe, II09TOMY BBISIBUTH BbICOTHYIO T€OKPHO-
JIOTUYECKYIO TOSICHOCTD TI0 TTOJIyYeHHBIM JJAHHBIM He
MIPENICTABISETCS BO3MOKHBIM.

TeMmneparypa ropHbIX HOPOJ

Hauboisee cypoBbie reOKPUOJIOIMYECKIE YCII0-
BUs HAOJIONAIOTCS B CKBAKIHAX, PACIION0KEHHBIX B
FOPHO-TIPUBEPIIMHHOM U ILJIOCKOTOPHO-TIPUBEPIIUH-
HOM TUIIaX MeCTHOCTU Ha BblcoTe Gosee 1000 M
(ckB. “Tompiwt”, “IlepeBan Kyny”, “Conka”). Onu ot1-
JINYATOTCS HU3KOU CPETHETOIOBON TeMIIEPaTypOii TI0-
pon (—3.8, —2.4, —3.2 °C coOTBETCTBEHHO), a TaK)Ke B
CpaBHEHUH C “JIOJUHHBIMU” CKBRKMHAMH — PEXKIMOM
cueronakorienusi. CHeroHakorjieHue B BEPXOBbsIX
HauYMHAETCST PaHbllle, CHEXKHDBIN TOKPOB CXOIUT M03-
e, a ero BbicoTa B cpejHeM 6Gobiie Ha 20 ¢M 110
CPaBHEHUIO C MECTOTIOJIOKEHNEM CKBAKIH, PACIIOJIO-
JKEHHBIX B JIOJIMHAX. 34 CUEeT METEeJIEBOTO TIePeHoca B
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ropax IJIOTHOCTb CHera MOKeT ObITh 3HAUUTETHHO
(1o 2 pas) GoJibliie, YeM Ha ydacTKaX, PACIIOJI0KEH-
HBIX Ha 6oJiee HU3KUX abCOMOTHBIX BhicoTax. Harmpu-
Mmep, B iekabpe 2022 1. Ha ckB. "Conka” MmI0THOCTD
crera Obuia 0.27 r/cm3 npu Boicote 70 cM, TOra Kak
na ckB. ['T12 cocrasumna 0.11 r/cm® (BbIcoTa cHera
55 cum) (e Tabu. 2).

CKBaKMHBI, PACMOJIOKEHHBIE B TOPHO-I0JIMHHOM
Y TOPHO-ZIOJTMHHOM TEPPACOBOM THTIAX MECTHOCTHU Ha
6oJiee HUBKUX aBCOMOTHBIX BBICOTAX U XapaKTepU3y-
IOIUECs HATUYUEM IYCTON PAaCTUTENbHOCTH, OTINYA-
10TCst 60JIee BEICOKOH TeMIepaTypoil MOpoL.

/lBe 13 9TUX CKBAKIH PACIIOIOKEHBI B TATITKAX
(cxB. “Hanenp” u “Cononnossiit”). B cks. “Hanenn”
MOJIPYCJOBO#T TaTMK MOIIHOCTBIO 8.5 M 06yCJIOBIEH
OTETJISIONINM BIMSIHUEM [TOBEPXHOCTHBIX U TIOI3€M-
HBIX BOJI | Ontenuenko u dp., 2023], Torma Kak o6paso-
BaHUe TaJanKa B CKB. “COJIOHIIOBBIN” Ha JAaHHOM 3Talle
00bSICHUTD TPYAHO, YUUTHIBast MaIyto riyOuny (5 M)
CKBQKITHBI I HEZIOCTATOK METEOPOJIOTHYECKIX JaH-
HbIX. PesxuM cHeronakoiienud Ha ckB. “CoOJOHIIO-
BBITT” OTJIMYAETCST OT YCIOBUH BOMM3Y ckBaxkwH [ 112
n “Hamenp”. 3a cueT ecTeCTBEHHOH TIPETPajibl B BUIE
JINCTBEHHUYHOTO JIeCa CHET He BBIIyBAETCs, €T0 BBICO-
Ta MOJKET JIOCTUTATh 3HAYEHUN “TOPHOU” CKBAKUHDI
“Conka”. Takske U3-3a 3aTEHEHHOCTH y4acTKa /1ePeBb-
SIMU CHEKHBIH MOKPOB paspyimaercs Ha 10—15 cyT
nos:xe, yeM BOsm3u ckpaskun ['TI2 u “Hanens”. Ipex-
MOJIaraeTcs, 9To HAJIMYKe Taauka Ha ckB. “CoJIoHIIO0-
BbIi1” 06ycaoBIeHO (hUAbTPaIeil IPYHTOBBIX BOJ B
OTJIO’KEHUSIX BOJHO-JIeHUKOBOII TepPpachl, 3aHU-
Maioleit Bcio joauny pyubst. C.A. 3aMoJI0TYMKOBA U
N.A. 3yes [1989] rHaspIBatoT 3TO TATMKAMU TPEITO-
puii. B pabote [Sysolyatin et al., 2023b] npeacrasie-
HBI TEPMOMETPUUECKHUE JaHHBIE O TOJJOGHOM PEKIMe
TaJMKa B peuHoii fomae xp. CyHTap-Xasra ¢ anajio-
TUYHBIMU JTAaHAIIAPTHBIMYU yCa0BUIMU (TYCTOH Jiec).

B ckBakunax I'T12 (puc. 4, 6) u “Tlocenox Kyuy”,
KOTOPBIE PACTIOJIOKEHBI HA PEBHUX Teppacax Pek ¢
CYTJIMHUCTBIMH OTJIOKEHUSIMH, CPEHEr0I0Bast TeM-
neparypa nopoji cocrabisier —1.8 u —2.5 °C cooTsert-
CTBEHHO, TOT/Ia KaK TeMIieparypa B 60Jiee MOJIOIBIX
OTJIOKEHUSIX, TPEUMYIIECTBEHHO TaJeUHUKAX C Tec-
YaHBIM U CYNIECUaHBIM 3aIIOJTHUTEIEM, 3HAYUTETTBHO
Boinie u paBua —0.6 °C (ckBaxkunbl “Bepxuunit” u
“Byckauen”).

B cxBaskunax T'TI2 u “Comnka” HabogaioTcs
MPOTUBOTIOJIOXKHBIE TI0 3HAKY I'PAJMEHThI B IIPUKPO-
BEJIbHOUM YaCTU MHOTOJIETHEMEP3JIOH TOJIIN, OTHAKO
TOJIBKO MIPU JaJIbHEHIINX HAOJFOIEHUSIX MOKHO BbI-
IBUTH XapakTep uamenenuii. B 2021-2022 rr. na
ckB. “Conka” (cM. puc. 4, a) TpaIMEHT MOJOKUTEIh-
HbIi, a Ha ckB. TTI2 — orpunarenbubiii (eM. TabIL. 2).

CxBaxxnna “/lensgukup” pacnonoskera B OnimMsi-
KOHCKOM Haropbe Ha 2—3° IUPOThI CEBEPHEE OCTAJIb-
HBIX cKBaxkMH. Baunsocts [Toaoca xonoma 00yci0B-
JINBAET 3HAYUTENBHO OoJiee HUBKYIO TeMIIEpaTypy
nopox —6.9 °C (cMm. puc. 4, 0).
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Puc. 4. T'paduku uaMeHeHHs TeMiepatypsl Hopo/ B ckBaxkunax “Conka” (a), I'TI2 (6), “Cononuosbiii” (8)
u “Hanenp” (2) 3a nepuoz 01.10.2021-30.09.2022, & ckBaskune “leastaxup” (0) 3a 01.10.2021-28.02.2022.

Ce3oHHOE OTTanBaHNe U IPOMEp3aHHe
TOPHBIX OPOJ

Haumenbinas riry6rHa CE30HHOTO OTTaWBAHUS
nopoJ Habsogaercst Ha cjaboApeHUPOBAHHOM TI0-
BepxHOCTU cKB. ['TI2, r/1e MOTITHOCTH CE30HHOTAIOTO
caost cokpataercs 10 0.9 m 6aarogaps 3a607104€HHO-
CTH U BBICOKOH BJIAKHOCTH TIOPOJI.

B cxs. “ITocenox Kymy” BesenctBue nmpaktuye-
CKOT'O OTCYTCTBHUI HAITOUBEHHOTO ITOKPOBA MOPO/IbI
ortauBatoT Ha rayouny 1.7 M. B ckBaskunax “Bycka-
yen” n “Bepxuuil” BeJMIrHA CE30HHOTO OTTAaWBAHUS
1.6 1 2.6 M COOTBETCTBEHHO CBsI3aHA C PA3JINUNSIMU B
peskume cHeroHakorienns. Ha cks. “Bepxuanit” mori-
HOCTb cHera B 1.5 pasa Gosibiie, yeM Ha CKB. “Bycka-
4yen”, a TakyKe K Hauay 3UMHETO TePUoia N3-32 MEHb-
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IIEero COo/IePsKaHNS TIIMHNUCTBIX (DPAKITII B BEPXOBbSIX
pPYyubs, KOTOPbIE IJ10X0 (QUIBTPYIOT BOY, TIOPOJIbI
GBICTPO OCYIIAIOTCS, M3-32 YETO UX BJIAKHOCTH MPaK-
TUYecKU HyJieBas. VccienoBaTenn X Ha3bIBAIOT CY-
menunamu [[omosa, I'nomos, 2012].

[Toponsr B cxkBaskuuax “lLoabmber”, “IlepeBan
Kyay” n “Conka” usz-3a xopouo GpuiabTpyONInx
KPYMHOOOJIOMOYHBIX MAJTOBJIAKHBIX OTJIOKEHUIT OT-
Jmyaorest 60bInoil raybunoii orransanus (1.9, 1.3
u 1.3 M cooTBeTcTBEHHO) 1 GoJIee O3HIUM ero Hadya-
JIOM, TIPUXO/ISIMMCS Ha TIEPBYIO MMOJIOBUHY HIOHS U
06yCJIOBJIEHHBIM 3HAYUTENBHOI BHICOTON CHEKHOTO
MIOKPOBA, TOT/Ia KaK B JOJIMHAX OTTAaUBAaHUE HAYMHA-
eTcs yiKe BO BTODPOII MoJIoBUHE Mast. BaskHYyI0 PoOJib B
CE30HHOM OTTaWBaHUU 3/[€Ch UTPAET WH(PUIbTPAITUS
JIETHUX OCAKOB, CIIOCOOCTBYIOIIUX TIEPEHOCY TEILIa.
[Toposbl B 9TUX CKBa)kKMHAX ITPOMEP3AIOT PaHbIle
IPYTUX, 9YTO CBSI3AHO C HOPMAJbHBIM BbICOTHBIM H3-
MeHEeHHeM TeMIIepaTypbl BO3/yXa B ceHTsI0pe U, cJie-
JI0BATeNIbHO, TeMIepaTypsl mopoa. IIpomepsanue
MIPOUCXOUT TIOYTH MIHOBEHHO C IT€PEXOIOM TeMIIe-
paTyphl BO3yXa K OTPHUIIATETbHBIM CPEHECY TOUHBIM
3HAYEHUSIM, TaK KaK BePXHsS 4acTb pa3pesa mpe/-
cTaBJIeHA KPYITHOOOJOMOYHBIMUE TIOPOIAMH, KOTOPbIE
MO/IBEPKEHBI TIIOTHOCTHOM KOHBEKITUN BO3/yXa /10
3aIOJIHEH IS TI0OP CHEKHBIM TTIOKPOBOM.

Ha ckBaskune “Hanenn” npomepsanue HaunmHa-
€TCs1 B OKTSIOPE € TIOBEPXHOCTH 3€MJIH 1 3aKAHYNBAET-
cs1 B HosA0pe Ha riry6uHe 3.6 M (eM. puc. 4, 2). Boico-
kas TeMneparypa mepaaorsl (—0.4 °C Ha riyOuHe
13 M) popmupyeTcs Mo OTENISIONIUM BIUSHUEM
rpyHTOBBIX BOJ [ Onenuernxo u dp., 2023].

B ckBaxkune “CoJioHiioBbiit” ¢GpoHT mpoMep3a-
HUs1 (GOPMUPYETCSI C TOBEPXHOCTU 3€MJIU B OKTSIOPE,
Ce30HHOMEP3JIbIN CJI0M MaKCUMaJbHOU MOIHOCTU
nocturaet B Mae (& 10 2.6 M), 1iocJie uero mpoTanBaer
110 aBrycra (cM. puc. 4, 8).

BbIBO/IbI

B pesyJibraTe 060pyI0BaHUS AEBATH TEPMOMET-
PUYECKHUX CKBAKUH B XapAKTEPHBIX THITAX MECTHOCTH
BepXHEKOIBIMCKOTO HATOPBST U OJIHON CKBAKWHBI B
paiione M/c lensgukup (ONWMSIKOHCKOE Haropbe), B
nuarnaszone BoicoT oT 618 10 1182 M, osrydenbl HOBbIe
JIAHHBIE O CPETHETOI0BON TeMIiepaType Mopoj, riy-
OUHE Ce30HHOIO OTTANBAHUA—IIPOMEP3AHNUS, A TAKKE
r1yOrHe HyJIEBBIX TOAOBbIX AMILIATY/IL.

PesysbraThl ucciegoBanus COOTBETCTBYIOT
MIPEJICTABJIECHUSM O PETHOHE, ONMUCAHHBIM B [3amo-
aomuuxosa, 3yes, 1989]. Temmneparypa mopo, Kax
YKa3aHO B MOHOTPAa(hUU, M3MEHSETCS B OCHOBHOM OT
+1 no —4 °C amke BepxHero nosica Top. B 2021-
2022 rr. cpesiHeroioBasi TemIiepatrypa mopoj B pas-
JIMYHBIX TUIaX MECTHOCTH cocTaBuya oT +1.5 10
—3.8 °C, rurybuna cesonHoro orrauBanus — ot 0.9 10
2.6 M, rry0KHA CE30HHOTO IIPOMEP3AHUS B IIOAPYCJIO-
BOM TaJIKe U TAJINKe TIPeATropbst focturia 2.6 M. Boi-
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SBJIEHBI TTPOTUBOIIOJIOKHBIE TPAJAMEHTHI B TIPUKPOB-
JIEBOI YaCTU MHOTOJIETHEMEP3JI0H TOJIIIH.

TemriiepaTypHbLil PesKUM IIOPOJL B IIpejiesiax o/l
HOTO paiioHa CyIeCTBEHHO Pa3jnyaeTcsd B Pa3HbIX
TUIIAX MECTHOCTHU. DTO JOKA3bIBAET HEOOXOAUMOCTh
HATYPHBIX HaOJIIOAECHUI IS PETHOHA, TPAKTUYECKU
He 00eCeyeHHOr0 TaKUMU JaHHbIMU. JlasbHeilme
pesRUMHbBIE HAOJIIOIEHUS 32 TEMIIEPATYPOIT TOPOJ U
KOMILJIEKCOM METeOPOJIOTHYEeCKUX XapaKTePUCTHK,
pPasBUTHE CETH MOHUTOPUHIA MO3BOJIAT GoJiee je-
TaJIbHO CBSA3aTh TeMIIePAaTYPHBII PeXUM IOPOJ C
MUKPO- U MAKPOKJUMATOM, & TaKke BbISIBUTH BO3-
MOJKHBIE TPEH/Ibl U3MEHEHUSI TEOKPUOTOTUIECKUX
YCJIOBUH PETHOHA B 1[EJIOM.

Baazooapnocmu. Aemoput uckpenne 6aazoda-
pam enasy TenvKunckoz0 MynuyunaibHozo oKkpyea
Mazadancxou obnacmu /[enuca Anamonvesuua Pe-
BYMCKO20 34 NOMOWD 6 NPOBEICHUU UCCICO0BANULL U
obecnevenuu pabomol HAYUHOU 2PYNNLL HA MEPPUNO-
puu oxpyea.

Ob6opydosanue u noddeprcanue mepmomempuye-
CKUX CKBANCUN 8 PADOUEM COCTNOAHUU, 4 MAKICE IAHO-
wagmuvle UCCAe008aNUSL BbINOJHENbL NPU NOOJePICKe
Canxm-ITlemepOypzckozo 20cy0apcmeeninozo yHueep-
cumema 8 pamxax npoexma “Komnnexcnas ouenxa
€CEeCMBEHHBIX U AHMPONOZEHHBIX (YAKMOPO8 UHMEH -
CUupuURaUUU 600000MEHHBIX NPOUECCO8 KPUOLUTNOI0HbL
8 YCAOBUAX USMEHEHUS. KaumMama”, anaius mepmo-
MEMPUUECKUX OaHHbIX NPOBedel 6 PAMKAX NPOEKMA
PH® u npasumenvcmea Mazadarnuckoi obiacmu
Ne 23-17-20011 “Ouenxa puckos onacnvix seienuil
ons ungppacmpyxmypor Mazadanckoi obracmu, 6vi-
36ANHBIX KAUMATIUUCCKU U AHMPONOZEHHO 00YCOGNeH -
HOU MPAHCHOPMAUUCTL MHO20CTNHEMEPIIBIX OPO0”.
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