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Results of the study of the regularities of new formation of frozen ground near the southern boundary of
permafrost against the background of a positive climate trend are presented. Criteria for the potential formation
of permafrost in response to climate warming are established. Results of modeling and quantitative assessment
of the newly formed permafrost caused by transformation of landforms during thawing of frozen ground are

given with respect to soil drainage and warming effect of the snow cover.
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BBEJAEHUNE

CoBpeMeHHast HATIPAaBIEHHOCTD TUHAMUKH KJTH-
MaTta B APKTHKE B TEOKPUOJOTMYECKOM OTHOTIEHUH
MIPOSIBJISIETCS, KaK M3BECTHO, B TIOBBIIIICHUN TEMII€pa-
TYPBbI MEP3JTBIX MMOPOJI, B IEPBYIO OU€Epe/lb B BEPXHEH
YaCTH TeOJIOTMYECKOTO pa3pe3a. B KpaTKocpouHoi
MIEPCIIEKTIBE HTO BEJIET K YBEJTMUEHUIO MOTITHOCTH Ce-
s3onHOTasoro ciaos (CTC) u mosiBIeHNIO Tajioro, He
[IPOMEP3ATONIETO 3UMOI CJIOSI HaJl KPOBJIEH MHOTOJIET-
Hemep3sbix nopoa (MMII). /lanbHeitiee noBeitIe-
HUe TeMIIepaTypbl BO3LyXa JOJKHO ObLIO ObI C11oco6-
CTBOBATD MOHKEHWIO KPOBJIM MHOTOJIETHEMEP3JIBIX
mopoJi ¥ (POPMUPOBAHUIO YIACTKOB € 3ar1yO/IeHHBIM
noJioskerreM kposiau MMII. Ozxnako Giarogaps 1o-
SBJICHUIO TEPMAHEHTHOTO TAJIOTO CJIOSI BO3HUKAET
XOPOIIO U3BECTHBIN ahdekT “HyneBoit 3aBecwr” [Ieo-
Kpuosozuueckuil crogapv, 2003; Glossary..., 1988].
Bo3HWKHOBEHWE TAIOTO €TI0 MEK/LY TOMOIIBON ce-

© ®.M. Puskun, C.H. Byanosuu, 2024

sorHOMepaJioro ciost (CMC) u kposiseit MMII Oy-
JIeT OKa3bIBATDH CYIECTBEHHOE BIUSHUE HA CTPYKTYPY
FOJIOBBIX TETLIIO00OPOTOB. B 4acTHOCTH, 3HAUUTETHHO
COKPATUTCST IIyOMHA IPOHUKHOBEHMUST TOOBBIX KOJIe-
GaHwuit remiieparypsl. DopMupoBaHue B BEpXHEii yac-
TH paszpesa TaKOro TePMOAMHAMUYECKOro bapbepa
camo 110 cebe crabmmnsnpyet (KOHCEPBUPYET Ha He-
KOTOPOE BPeMsT) TEOKPUOJIOTHYECKUE YCIOBUS HA HO-
BOM YPOBHE, Ia’K€ B CJIyyae TOCTOSTHHOTO MOBBITIIE-
HUST TEMIIEPATYPBI BO3IyXa.

Basknbim akropom, Biausionum Ha oOpMUPO-
BaHMe TeOKPUOJIOIMYECKO 00CTAaHOBKM B BEpXHEN
YaCcTH paspesa, ABJISETCA U NU3MEHEHEe MUKPOpeJibe-
(ha TOBEpXHOCTH M3-32 OCAIKYU TIOPO/I TIPU UX OTTaH-
BaHWHU. 3aKOHOMEPHOCTH 3TOTO SIBJICHUST (MHBEPCUS
penbeda) nzyvamuch Ha yyactke Celija, pacmnoJo-
JKeHHOM B BopkyTuHCKOM paitone [Pusxun u op.,
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2017]. B pesyJjibraTe nNpocTpaHCTBEHHOM HEOHOPO/I-
HOCTHU 9TOTO MPOIEcca CO3AAI0TCS MPEATOCHIIKN K
CyIIeCTBEHHOU TpanchOpMaIny TeOKPUOJIOTMYECKUX
yYCJI0OBUH B BepXHEH 4acTu pa3pesa.

OcHOBHbIE 3aKOHOMEPHOCTH
U3MeHEHHs] TeOKPUOJIOTUYECKUX YCIOBUiL
B IIPUNIOBEPXHOCTHOM YacTU pa3pesa

MO3KHO BBIZIETTUTH HECKOJIBKO ATANOB (MJIN CTa-
i) Tpancgopmalu cCOBpeMEeHHBIX TeOKPUOJIOTH-
YECKUX YCJIOBHH Ha (DOHE MOJIOKUTETHLHOTO TeMIepa-
tTypHoro Tpenia. Ha puc. 1 npuBesena cxema usmene-
nus cootnotrenusi MorgHoct CTC, CMC u kpoBiiu
MMII B BepxHell yacTu pa3pesa B pe3yJibTare MOBbI-
[IEHWST TeMIIEPATYPhI TOPOJI. BblgeneHbl Tpu OCHOB-
HBIE CTAANU TPaHCHOPMAIIUKT TEOKPUOJOTHIECKIX
YCJIOBUIA B 3aBUCUIMOCTHU OT COOTHOTIIEHUST MOIITHOCTH
CTC, CMC u riry6uHbI oJioxkeHust kposiaun MMIT:
a — cragus pasenctsa CMC u CTC; 6 — cragus
yBesmuerusd CTC n Havana ¢hopMupoBaHud Tajio-
ro cyos, pasaensioiiero mogomsy CMC u KpoBJio
MMIT; 6 — cragus dopMupoBaHusl yCTOHYNBOI He-
CIIMBAIONIEICs MEP3JIOTHI, [IyOMHA II0JI0KEHUS KPOB-
st MMII cyrectBeHHO GOJIbIIE TIyOUHBI CE30HHOTO
npoMep3anus. JABieHne TPUTIOBEPXHOCTHON HECIH-
Baroleiicst MepsaoTsl (3arayb6aeHHoi kpoBan MMIT)
0YeHb PacIIPOCTPaHeHo Ha ceBepe 3amaznnoi Cubupu
u EBpomneiickom CeBepe u sBJETCS B 3aBUCUMOCTU
OT MTUPOTHOTO TIOJIOKEHUS WJIM PEJTMKTOM KITUMaTH-
YeCKOTO ONTUMYMa IOJIOlleHa, UM Pe3yJIbTaToM 60-
Jiee TIO3/THUX KOPOTKOIEPHOHBIX KINMATHIECKUX
kostebanmii. OOIMM CBOMCTBOM JIJist TAKUX YYACTKOB
SIBJISIETCS TO, YTO OHW, KaK MMPABUJIO, HE UMEIOT B ecTe-
CTBEHHBIX YCJIOBUSIX BBIPAKEHHOM JIaHAITA(THON UH-
nukaruu. To ecThb B Ipejiesiax MUKpPOpaiioHa ¢ OiHO-
TUITHBIM JIAHAIA(TOM B IPUTIOBEPXHOCTHON YacTH
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Puc. 1. IIpyHnunuanpHas cxeMa H3MEHEHHS COOT-
nomenusi CTC/CMC/MMII B BepxHeii yactu pas-
pe3a B pe3yJIbTaTe MOBBIIICHHUS TEMIIEPATYPbI IIOPOJ:

T
- T T2
M

1 — OYBEHHO-PACTUTEBHBIN CI0H; 2 — rpatulla pasziesua Mep3-
abix (M) m Taneix (1) mopoa. CTC — ce3oHHOTANBIN CJIOI,
CMC - cezonnomeparblii cioit, MMII — MHOTOTETHEMEP3IBIE
HOPOIBL.
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paspesa MOryT CyIIeCTBOBATh M YUACTKH C 3ariy0JieH-
HOW KpoBJiel (HECKBO3HBIE TAJTNUKM ), U YUYACTKU C
MEeP3JIBIMU TTOPoJIaMu cauBalonierocs tuma. CoBpe-
MEHHBIE YCJIOBUS, KOTOPble CPOPMUPOBAIUCH U CY-
MIECTBYIOT Ha TEPPUTOPUM TAKOTO JIaHATIA(GTHOTO
MHUKpOpaiioHa, 0becneyrBaT yCTOHYMBOE CyIie-
CTBOBaHWE TAKUX HECKBO3HBIX TAJTUKOB B 0OpaM-
JICHWY MacCHBOB MEP3JIBIX TTOPoA. Takum oOpasom,
(hopmupyercd rocTaToyHO yeTONUMBAS B TEPMOIMHA-
MUYECKOM OTHONIEHUH TeOKPHOJIOTHYECKAs CUCTEMA
(cMm. puc. 1, 8).

Baxkneimmm reoakoJI0rn4eckuM 1 WHXeHepPHO-
FeOKPHUOJIOTMYECKUM I10CJIe/ICTBUEM Ilepexo/ia IIpu-
MMOBEPXHOCTHOW YaCTH MEP3JIBIX TIOPOJL B TaJloe CO-
CTOSIHUE SABJISIETCS Ocajika HoBepxHocTu. IIpocTpan-
crBenHas auddepeHInupoBaHHOCTh BEJUYUHbI
OCAJIKV MEP3JIBIX MTOPOJL TIPU OTTAUBAHWH, TIPEOTIPE-
JleIeHHAs KaK [TPOCTPAHCTBEHHOM HEOHOPOAHOCTHIO
JIUTOJIOTHYECKOTO COCTaBa M CBOWCTB MEP3JIBIX 110~
POJI, TAaK U COBPEMEHHBIM TPOIECCOM TEMI00OMeHa
Ha TTOBEPXHOCTH, CYNIECTBEHHO BIAUSET HA (DOPMU-
poBanue HOBBIX JaHAmadTHRIX yeaoBuil. Dopmupo-
BaHUeE 3TUX YCJIOBUIT OyIeT MPOUCXOAUTh Ha (oHe
JlerpaZialiii Mep3JiblX MOPo/l 1 KPUOTEHHON MHBEP-
cuu pespeda. B mepByto ouepesr U3MEHUTCS MUKPO-
pesbed u THAPOMOPGHOCTD (IPEHUPOBAHHOCTH) CO-
BpeMeHHbIX JangmadToB. CaegctBreM 9T0ro Oyaer
HU3MeHeHVe JTOKAIbHBIX YCIOBUN TemmoobMeHa Ha
MOBEPXHOCTHU. B KOHEUHOM cueTe 3TO MPUBEET K U3-
MEHEHWTO YCJIOBHI CE30HHOTO TIPOMEP3AHUS U OTTaM-
BaHUsI, OHU OYAYT OTJIUYATHCSI OT CYIECTBYIOMIMX
HbIHE ycoBruid. Ha HEKOTOPBIX yyacTKax OyayT cos-
JIaHBI YCJIOBUSA JJIst TIYGOKOTO CE30HHOTO TIPOMEp3a-
HUS, BOSHUKHOBEHUS MEPENETKOB U MaJIOMOITHbIX
MHOTOJIETHEMEP3JIBIX 'PYHTOB. JTO IPOUCXO/UT U B
HacToslnee BpeMs fake Ha (poHE MOTOKUATETHHOTO
TpeH/ia TeMIiepaTypbl Bo3yxa u temiepaTypot MMII
[Heanosa u dp., 2011; Ocaduas, 2016, Rivkin et al.,
2008].

Ha puc. 2 npuseziena cxema Tpanchopmaiinm mo-
BEPXHOCTHBIX YCJOBUN B Pe3yJibTaTe MOHWKEHWS
kpoBau MMII, ocanku nmoBepXHOCTU IPU OTTanBa-
HUW MEP3JIBIX MIOPOJT U OTHOCUTEJIBHOTO MTOBBITIIECHUS
JIOKQJIbHBIX YYACTKOB B pe3yJibTaTe HOBOOOpa3oBa-
HUSI MAJOMOIIHBIX TpumoBepxHOocTHBIX MMII.
CrpesikaMu 10Ka3aHo HallpaBjeHue TpanchopMannu
pesbeda. [Iporuos Tpancdopmaiiuu pesibeda 1 reo-
KPHMOJIOTUYECKUX YCJIOBUIL clleJlaH Ha OCHOBE IIpeji-
MIOJIAaTaeMOoro TTOBBINIEHUST TEMIIEPATYPbI BO3/IyXa B
XXI croneTnn coriacHO permoHATBHON KANMaTHIe-
ckoil mogesn HIRHAMA4 | Christensen et al., 1996,
2001].

Ha puc. 2 BbijiesieHO TPU OCHOBHBIX 3Talla TPaHC-
(bopmarum pesbeda TpU COXpaHEHUH TTOJIOKUTEITh-
HOTO KJnMarnyeckoro Tperza B XXI B. drar 1 coot-
BETCTBYET COBPEMEHHOMY COCTOSTHUIO JaHATahTHO-
reOKPUOJIOTUYECKUX YCJIOBUH. 30HA a Ha cXeMe
COOTBETCTBYET IOCTATOYHO TUITUIHOMY KPUOJUTOJIO-
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Puc. 2. [IpunnunuanpHas cxema TpaHc@opManuy JaHAMA(THRIX U TEOKPHOJIOTUYECKUX YCIOBHI B pe3yJIb-

tate orrauBanuss MMII.

Iran 1 — coBpeMeHHOE COCTOsIHNUE, aTall 2 — TpaHchopManus pesibeda 1 JaHAmadTOB B pe3yIbTaTe 0CA[KN TPYHTOB IIPU OTTaK-
BamuM, 9Tar 3 — ux TpaHchOpMaIHsI B pe3yIbTate mpoMep3anus un Hosoobpasosanmst MMIIL. CrpenkaMi oKasaHo HalIpaBIeHe
CMelleHust TOBEPXHOCTHU. T — MOYBEHHO-PACTUTEIIbHBIH CJI0M; 2 — rpaHula pasjiesia Mep3aJiblX (M) 1 TajbIX (T) TPYHTOB; 3 — TOpd;

4 — CYTJIMHOK.

TUYECKOMY pa3pesy, KOTOPBII XapaKTepeH /i 3a-
6OJIOUEHHBIX MOHUKEHWH (HApUMep, JOKOUHBI
BPEMEHHOTO CTOKa) Ha BceX reoMopdOJIOornyecKux
YPOBHSX. BepxHss yactb paspesa Ha TaKUX MepeyB-
JIAKHEHHBIX YYaCTKaX MpeJICTaBIeHa, KaK MPaBUJIO,
3aTOP(OBAHHBIMU OTJIOKEHUSIMU UJIN CJTabopasiio-
KUBIIMCS TOpoM. B crry n3bpITOUHOTO MOBEPX-
HOCTHOTO YBJIQ)KHEHHUS U MOBBINIEHHOTO CHEroHa-
KOTLIEHUSI 3/IeCh 00BIYHO POPMUPYIOTCSI HECKBO3HBIE
tammku. [lomoxxerane kpomm MMII B aTom caryuae
[IOHMIKEHO, 2 BePXH:4 4acTb pa3pe3a HaXoUTCs B Ta-
JioM coctosguuun. Ha ceBepe fImana monmsxkenue Kpos-
g MMII (Herpomep3aroniiast 9acTh HECKBO3HOTO Ta-
JINKA) MOKET COCTABJISITh BCETO HECKOTBKO METPOB, &
uHorga He 1pesbiath 0.5 M [ Puskun, Jlesanmosckas,
2002]. Ha 1ore, BOIM31 105KHOI TPaHUIIBI PACIPOCTPA-
HeHUs Mep3JbiX nopos, kposiast MMII B npenemnax
JIOKOUH CTOKA CYNIECTBEHHO TIyOke M OOBIUHO
Bapbupyer ot 5 10 10 M [ Cyxodoavckuil, 1982; Teo-
kpuonoeus CCCP, 1988]. BesycioBHO, 3TO CHIBHO
3aBUCUT OT JaHIadTHO-TeOMOP(HOJOTHICCKUX U
KPUOJUTOJOTHIECKUX YCTOBUHM yIacTKa: MTUPUHBI
JIOJTUHBI ¥ TIIYOUHBI €€ BPe3a Mo OTHOIIEHWIO K MPH-

Jieraroniell TeppUTOPUN, YCJIOBUI CHETOHAKOTLIICHNUS,
cocTtaBa mopoj u T. . Oca ik TOBEePXHOCTH U3-3a OT-
TauBaHUs IIOPOJL B Pe3yJibTaTe IOJ0KUTEIbHOTO KIIH-
MaTHUYECKOT0 TPEeH/Ia Ha TAKUX yYaCTKax He ITPOUCXO-
JIUT, TAK KaK TTOPOJIA YK€ HAXOAUTCS B TAJIOM COCTOSI -
Huw. J{aspHeliiee oTTauBaHuE M OCcajiKa Mopoj OyaIyT
IIPOUCXO/JIUTD CYILIECTBEHHO Me/lJIEHHEee U ¢ CUJIbHOM
3aj1epsKKOii BO BpeMenu. Taxum o6paszom, abcomoT-
Hasg OTMETKA MOBEPXHOCTU MOPOJ[ OCTAHETCS Ha
MIPesKHEM YPOBHE (CM. PUC. 2, 3Tat 2a) WU U3MEHUT-
€51 He3HAYUTEJbHO B pe3yJibTaTe KOHCOJNU/IAIUHU 110-
PO TIpU UX JPpeHUPOBaHUN. 30HBI 6 U 6 HAa pUC. 2
(aTtanm 1) COOTBETCTBYIOT M3HAYAJIBHO MEP3JIbIM
yYacTKaM, CJIOKEHHBIM B BEPXHE 4acTu pa3pe3a Mu-
HePaTbHBIMH, KaK TIPABUJIO, JBIUCTHIMU TOPOIAMHU 6
1 Mep3JbIM TOPGOM 8, MOACTUIIAEMBIM MEP3JIbIMU
MUHEPAIbHBIMU TTOPOJIAMU.

lFeoxpuosornueckue yciaoBus Ha starme 2 (CM.
puc. 2) B 11eJIOM COOTBETCTBYIOT CUTyaInu, (popMupy-
Iolielicsd B pe3yJbTaTe OTTauBaHUS MEP3JIbIX TPYHTOB
IIPU TIOJIOKUTETbHOM KIMMaTHYecKoM Tpene. Ham-
GOoJbIIINE U3MEHEHUST TIPOTHO3UPYIOTCS HA YYaCTKax,
GJIU3KIX TI0 CBOUM YCJIOBUAM K 30HE 6 (CM. puc. 2,
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atan 20). Bepxussg yacTbh paspesa TaKUX y4aCTKOB
Mpe/ICTaBIeHA JIbIUCTBIMU MUHEPATHHBIMU MTOPOJIA-
MU U TIePEKPHITA MOXOBO-PACTUTETBHBIM CJIOEM OTHO-
cUTebHO HEeGOMbINOol MomHOCTH. OTTanBanue mo-
POJI Ha TaKUX ydyacTKaX OyAeT COMPOBOKIATHCS CY-
IeCTBEHHON 0Ca/IKON moBepxHocTH. [Ipu monmxennn
kposiau MMII na 10 M ocajika MOBEPXHOCTU MOKET
COCTABUTH 2.5 M U OoJiee JJIst TITUHUCTBIX JIbIUCTHIX
nopox [ Puekui u dp., 2017; Rivkin et al., 2008).

A6commoTHOE MOJI0KEHE TOBEPXHOCTH TTIOPOJL B
30He 8 (cM. puc. 2, atanbl 16, 28, 38), CJI0KEHHBIX C
MOBEPXHOCTH TOP(HOM GOJBIION MOIITHOCTH, OCTAHET-
cs1 cTabUIBbHO# Ha BCEX aTarax PasBUTHSL.

MtuorosieTHee npomepsanue Gyjger conpoBo-
KIATHCS MTyYeHUEM W BCJEACTBUE HTOTO TOBBIIIIE-
HIeM (Kak abCOMOTHBIM, TaK U OTHOCUTEIHHBIM, 110
OTHOIIEHUIO K IPUJIETAIONIUM YYaCTKaM ) TOBEPXHO-
CTHU TIOPOJI, T. €. MHBepcHUel pebeda Ha HEKOTOPHIX
yuactkax. Ha puc. 2 mokazano, Kak UBMEHUTCS COOT-
HOIIIEHE TI0JI0KEHUST TOBEPXHOCTH TIOPOJI B 30HAX d
u 0 Ha Bcex aranax Tpanchopmainuu penbeda. Am-
IJTUTY/Ia UHBEPCUHU MUKpopesbeda OyaeT onpeje-
JIATHCS JTOKAJIbHBIMU (DAaKTOPaMH, TOKA3bIBAIOIUMHI
CTeIeHb IyYNHUCTOCTU TPYHTOB (BJIAXKHOCTb, COCTAB,
JIUCTIEPCHOCTD, HATMYME UCTOUHWKA BOJBI U T. [1.), U
rJIyOUHON MHOTOJIETHETO TPOMEP3aHNsL.

Taxum o6pasom, 3a6osoueHHoe (CI0KEHHOE B
BepxHel yacT TOP(hHOM ) JIOKAJIbHOE TOHMKEHME (CM.
puc. 2, atant 1a) B pe3yJbrare NpoMep3aHus ¢ Mo-
BEPXHOCTHU TPAHC(HOPMUPYETCST B OTHOCUTEIBHO TIPH-
MOJIHATHIN TAJIBIN yYacTOK (3Tal 2a), a 3aTeM B MeP3-
ablit Topdsauauk (atan 3a). [loBepxXHOCTH HOBOTO
JaHaNMaTHOTO y9acTKa B pe3yJabTaTe MyuyeHus 1mo-
BBIIIAETCS ¥ U3 IMOHWXEHHOTO ydacTKa peJibeda
TpaHCHOPMUPYETCS B OTHOCUTEIbHO BO3BBINICHHbII:
30Ha a (rugpoMopdHoe MoHmKeHne) TpanchopMu-
pyercs B 30HY 8 — Mep3Jbiii TOpPsHUK (cM. puc. 2,
atan 3). 30Ha @, CJIOKEHHAS € TIOBEPXHOCTU TOPHOM,
Oyzet (B CBS3U ¢ IPEHUPOBAHUEM 32 CUET OTHOCH-
TEJBHOTO OITyCKAHWsI TIOBEPXHOCTH COCEAHUX YUacT-

Puc. 3. HoBooGpasoBanue MepaibiX IPYHTOB B 3a-
00JI0YEHHOM IOHNKEHUH.

Crpesiki yKa3blBaIOT Ha yYaCTKHU [IPOMEP3aHUs U HOBOOOPa30-
Banust MMIL.
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KOB) GJIATOTIPUSITHA JIJIST JIOKAJTBHOTO MHOTOJIETHETO
npomMep3anust, GOPMUPOBAHUS TIEPETETKOB U MaJIO-
MOIITHON Mep3JIOTHI ke Ha (OHE TOJOKUTETBHOTO
TpeH/ia TeMIIePATyPbl BO3/LyXa. Y Ke B COBPEMEHHBIX
YCJIOBUSIX 9TO SIBJIEHUE YaCTO BCTPEUAETCS B BUJIE HO-
BOOOPA30BaHMs MEP3JIBIX TTOPOJ B THUIIAX 3260710~
YEHHBIX JJOKAIbHBIX TTOHMKeHUH pesbeda (puc. 3).

3oHa 6 Ha puc. 2, CJIOKEHHAs! JIbAUCTHIMU MUHE-
PaJbHBIMU TIOPOJIAMU, TIPY TIOBBIIIIEHWH TeMIIepaTy-
PbI TOpojL GYJIET UCIIBITBIBATD APYTHE n3Menenus. Ha
TaKUX y4acTKaX OTTauBaHUE MEP3JIBIX TOPOJ M OCA/I-
Ka TTOBEPXHOCTH JaHAMmadTa TPU UX OTTAWBAHUU
OPUBEAYT K CYNIECTBEHHOW TpaHChOPMAINH JaH/-
madTa B 11es10M. AGCOMIOTHOE MOJIOKEHUE TOBEPXHO-
CTH TIOPOJL B 30HE O TIOHU3UTCSI HA BEJTUUUHY OCAIKU
npu orrauBanuu (Ha 2.5-3.0 M IpU OTTAUBAHUM
Mep3JIbIX OpoJ Ha ry6uHy 10 10 M B 3aBUCUMOCTH
OT KPUOJUTOJIOTUIECKUX YCJIOBUE pa3pesa) [ Puskun
u dp., 2017]. Takum 06paszoM, OTHOCUTETBHO BO3BbI-
IIEHHBIN U PEHUPOBAHHBIN B COBPEMEHHBIX YCJIOBH-
gax ganamadTHBIA yYaCTOK MUHEPAJTbHOUN TYHIPbI
(cMm. puc. 2, atan 16) B pesyJibTaTe OTTauBaHMS MEP3-
JIBIX TIOPOJI ¥ TOHWKEHUSI TIOBEPXHOCTH TIPHU OCAJIKe
Nopoj TpaHcHOPMUPYETCsT B KOHEYHOM cueTe B 3a60-
JloueHHoe ruipomopdHoe nonmskenue (Tpanchopma-
WS 30HBI 0 B 30HY @, CM. pHC. 2, 9Tarn 3).

Crenyer OTMETHTB, YTO €CJIM MOHUKEHUE T10-
BEPXHOCTH B Pe3yJIbTaTe OCAKH IIOPO/L IPU OTTANBA-
HUU U TpaHcopMaIun pesibeda OTHOCUTETHHO Jipe-
HUPOBAHHBIX YUYACTKOB MUHEPAIbHON TYH/PHI B T'H-
apoMopdHbie 3a60J04eHHbIE TOHUKEHUS B 1IEJIOM
JIOCTATOYHO OOOCHOBAHHO (3TO 3aKOHOMEPHO Ha hoHe
MOTEIJICHUST KIIMMaTa M, KaK CJIe/ICTBUE, TOBBITICHUS
TeMIIEPaTypbl TOPOJL ¥ X OTTAUBAHU ), TO OOpaTHbIIT
npoiecc (JIOKaIbHOE HOBOOOPAa30BAHUE MEP3JIBIX
TPYHTOB Ha (DOHE TIOBBITIEHUS TEMTIEPATYPBI MEP3JION
TOJIIIH B 11€I0M) TpebyeT GoJiee MeTaabHOTO HCCITE0-
Banusd. B yacTHOCTH, NIpeonaraercs, 4To HeMaJo-
BKHYIO POJTb TIPU 3TOM MOJKET UTPATh MOHKEHHE
BJIQKHOCTH GHOTEHHBIX TOKPOBOB B XOJIE€ IPEHUPOBA-
HUSI YIaCTKOB TEPPUTOPUU B Pe3YJIbTaTe KPUOTEHHO-
ro TpeobpasoBanust pesbeda.

Tybokoe ce30HHOE TIpOMep3aHiie, KaK U3BEeCT-
HO, XapaKTePHO JIJIsI YYaCTKOB C OMPeeJTeHHBIM CO-
YeTaHueM HPUPOAHBIX (HAKTOPOB: KIMMATHYECKUX,
JaHama@THRIX W JUTOJOTUYECKUX. B mepByto oue-
pelb 3TO YYACTKY € JOCTATOYHO HIU3KUM TEeMIIEPaTyp-
HBIM (POHOM TIPU3EMHOTO BO3/LyXa, OTCYTCTBUEM KYyC-
TAPHUKOBOU W KyCTAPHUUYKOBOU PACTUTENHHOCTH,
MaJIOMOIITHBIM CHEKHBIM TIOKPOBOM WJTH YYaCTKH, C
KOTOPBIX CHET MTOCTOSTHHO cryBaeTcst BeTpoM. C Tod-
KU 3peHusi KPUOJUTOJOTUYECKUX YCIOBUH, 9TO
YYaCTKH, CJIOKEeHHBbIE B BEPXHEH 4acTu Teojiornye-
CKOTO paspesa mopomaaMu, Koo OHUIMEHT TeTI0IPO-
BOJIHOCTU KOTOPBIX B MEP3JIOM COCTOSIHUU CYIile-
CTBEHHO GOJIBIIE, YeM B TAJIOM. B Mep3JI0TOBEIeHUN
TaKoe CoueTaHwe MPUPOIHBIX (haKTOPOB — KIaccuye-
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CKoe ycJioBue 171t (POPMUPOBAHMS IT€PETETKOB MeP3-
JIBIX TIOPOJT U MHOTOJIETHETO TTPOMEP3aHUSL.

B craboapeHnpoBaHHbIX TOHMKEHUAX (JT0KOU-
HaX JIOKAJTBHOTO CTOKA, 03€PHbBIX TTOHIKEHUT, y4acT-
Kax oOpaMJICHUST 03€PHBIX KOTJIOBUH U MOA0OHBIX
TUAPOMOPGHBIX YYaCTKaX ) Ha BceX TeoMopdoormye-
CKHUX YPOBHSX YCJOBUS Ui TITyOOKOTO TIPOMEP3aHUst
He cambie OyraronpusiTHbie. BepXHsist yacTh paspesa
Ha TaKWX IUAPOMOPOHBIX ydyacTKax 0OBIYHO Mpej-
cTaBjeHa TOPGHOM WU CUIBHO OTOPHOBAHHBIMU CY-
TJIMHUCTBIMU OTJIOXKEHUSAMU, KOTOPbIE IEPEKPBITHI C
moBepxXHOCTH MOTITHBIM (20—-30 cM) MOXOBBIM TTOKPO-
BoM. HepasHOMepHbIE JIOKATbHBIE YCIOBUS TETI006-
MeHA Ha MOBEPXHOCTH, 00YCIOBIECHHbBIE €CTECTBEH-
HBIMU HEPOBHOCTSIMU MOXOBOTO MTOKPOBa 1 (hopMu-
PYIOIIETOCST CHEKHOTO TIOKPOBA, CIOCOOCTBYIOT 1
nuddepeHIInPOBAHHOCTH TPOMEP3AHUST B IIPeleax
OJTHOTO MUKpopaiioHa. [Ipu GaromnpusTHOM coueTa-
HUW CE30HHBIX (PAKTOPOB, & UMEHHO: PAaHHEM yCTa-
HOBJIEHUU OTPUIATEJIBHBIX TEMIIEPATYD BO3IyXa W
MO3/IHEeM YCTAaHOBJIEHUU CHEKHOTO TIOKPOBA, CO3/a-
I0TCS YCJOBUS JIJISI OTIEPEKAIOIIETO TPOMEP3aHUs B
MeCTaX MOHMKEHHOTO CHETOHAKOTLIIEH ST 1 60Jree WH-
TEHCUBHOTO OXJIAXK/IEHUS TTOBEPXHOCTH. B pesyibra-
Te popMmupyercs He60IbI0i Oyrop. Y MeHblIeHe
MOII[HOCTHU CHEra Ha BepllnHe Oyrpa B pesyJjbTare
BETPOBOTO TIepepacpeiesieHus cHera 6yeT cnocob-
cTBOBaTh OoJiee TyGOKOMY Mpomep3anuio u Ghop-
MHUPOBaHUtO repesieTka. [Togo0HbIe SIBIEHUS MUPOKO
BCTpPEYAroTCs B HACTOsIIIEee BPeMsT Ha yJyacTKaxX Xa-
chIpeeB, B MeKOIOKOBBIX MOHUKEHUSAX OYTPUCTHIX
TOPGhSIHUKOB U HA JIPYTUX, AHAIOTUYHBIX 110 TH/IPO-
MOPGhHOCTU W JAHAMA(DTHBIM YCIOBUSIM yJIacTKaxX
(cMm. puc. 3).

Takoe 06pasoBaHue MEPETETKOB MPOUCXOIUT
KaK Ha TEPPUTOPHUSX C IOCTATOUHO HUBKUM TeMIlepa-
TypHBIM (DOHOM (CM. prc. 3), TaK U HA TEPPUTOPUIX
OCTPOBHOTO U CHOPANUYECKOTO PACHPOCTPAHEHUS
MMII, B wactHocTH, B llIBeackoit Jlamnanguu u Ha
ceBepe OUHISHIN, T7I€ CPEHETOI0BAsT TeMIIepaTy-
pa Bosayxa 6auska k 0 °C, a Mep3Jible IOPOIbI IIPU-
YPOUEHBI TOJBKO K OYTPUCTHIM TOPMSIHUKAM U TTPEJI-
cTaBasOT cobol “manbea” [Seppdld, 2011; Sjoberg et
al., 2015]. TIpakTu4eCKH OBCEMECTHO OTMEYAETCSI
HOBOOOPa30BaHMe MEP3JIBIX MOPOJL HA TUAPOMOPD-
HBIX YYaCTKaX BOKPYT 03€p U B MEKOJIOKOBBIX TIOHM-
KEHUSAX OyrpucToix Topdsiuukos [HMeanosa u op.,
2011]. Mepsabie 6yrpuctsie Topdsanuku B IlIsex-
ckoit Jlammanaun u na ceBepe Ounistaauu hakTu-
YECKHU SBJISIOTCS PE3yJIbTaTOM BTOPUYHOTO TPOMEP-
3aHM TIOPOJ HA TE€X YYACTKAX, I/le MEP3JIbIE TIOPO/IbI
panee ortasiiu. MoHOBAs CPe/HEro10Bast TEMIIEPa-
Typa TOPO/] B 00paMJICHUN MEP3JIbIX YYACTKOB MPaK-
trnyeckn noscemectHo Boinie 0 °C. Tem ne menee u B
HACTOsIIlee BPeMs 3/[eCh CO3/IAIOTCS YCIOBUS [JIsI
[IPOMEP3aHIst 1 JIOKAJTBHOTO HOBOOOPA30BAHUST MAJIO-
MOIITHON MEP3JIOTHI.

PesyabraThl MOJEIMPOBAHUS BOZMOKHOCTH
HOBOOOPa30BaHUS MEPIJIBIX TPYHTOB

[t 060CHOBAHMS BOBMOKHOCTH HOBOOOPA30Ba-
HUA MEP3JIbIX 10PoJL Ha (hOHE MTOTOKUTEILHOTO TPEH-
J1a CPEIHETOI0BON TeMIIepaTypbl BO3/[yXa BBITOJIHEHO
YUCTIEHHOE MOJIEJTMPOBAHNE T€OKPUOJIOTUIECKOI CH-
Tyaly, pa3BUBAIOIIEics Ha TOPMSHUKAX B TPUPO/I-
HBIX yCJI0BUSX paiiona I. BopkyTbl. Cpennemecsaunble
TeMIIepaTypbl BO3/LyXa IIPUHSATHI 110 TaHHBIM METEO-
HaOJo/IeHUit 3a noceanue 75 qer [http.//www.
pogodaiklimat.ru/history,/23226.htm] v ipuBeieHbI B
tabur. 1.

MojenupoBaHue reoOKpUOJIOTUYECKOi obcTa-
HOBKM OCYIIECTBJISTIOCH ITyTEM YMCJIEHHOTO PEITCHUS
TeroBo# 3asaun Tuna Credana ¢ TOMONIHIO KOM-
npioTepHoil porpammbl “WARM” [IIpoezpamma...,
1994]. OcHOBHBIM TIEpEMEHHBIM (PAKTOPOM ITPU HTOM
Oblya BJAKHOCTH TOP(hSHOTO MoKpoBa. TepMuueckoe
COTIPOTUBJIEHHE CHEXKHOTO MTOKPOBA B X0OJI€ MOJIEJTH-
POBaHUA TaKKe BAPbUPOBAIOCH B /IMAIIA30HE PEAIbHO
BO3MOKHBIX U3MEHEHUH 3TOU XapaKTEepPUCTUKU B
npupose. PaccmatpuBasics 1ByXCJIOWHBIN pa3pes 1o-
POJI: BEPXHUH €J10ii ObLI 1IpeacTaBieH TophoM, KO-
TOPBIHM TTOJICTUIAIICS TOJIIEN CYyTTUHKOB. [Ipr aToM
pacyeTbl BEJUCh /I IBYyX BAPUAHTOB MOIITHOCTH TOP-
(hstrOTO TIOKPOBA. B 11epBoOM cirydae MONTHOCTH TOpda
npuHsaTa 0.3 M, 4T0 00BIYHO MEHbIIE TIyOUH CE30HHO-
ro oTTanBanug nopos (aByxcioiinoe crpoennie CTC),
BO BTOPOM CJIy4ae MOTIIHOCTD TOpda MpeBbIIaia BO3-
MOKHYIO TJIyOUHY CE30HHOTO OTTauBaHUSI TIOPO/I, T. €.
Bce (ha3oBbIe TEePEXOJIbl BOBI IIPOUCXOUIH B TIpeie-
sax topgsauoro ciod (ogHocnoiinoe crpoenne CTC).

Tensodusnueckue xapakrTepucTuku topda B
00J1acTH U3MEHEHUSI €r0 BIAKHOCTU OT HEOOJIBIITIX
3HAUYEHWH /10 TIOJIHOTO BJIATOHACBITIEHUS PACCYUTHI-
BAJIMCh 11O U3BECTHBIM 3aBUCUMOCTAM [[aspuives,
2004]. Conep:xanue HezaMep3Iield BObI B TOPHIHOM
MOKpOBe B cooTBeTcTBUU ¢ Tpacdmkamu P.U. I'as-
pusbeBa [2004] 3aaBasioch paBHBIM OJTHOW Y€TBEPTH
ot ob1ero Biarocojepxkanus. [II0THOCTH ckeseTa
topda pasna 0.18 r/cm>. B kauectse nmojcruiaio-
IIETO CJI0ST PACCMATPUBAJICS BOJAOHACHIIICHHBIH CY-

Ta6auna 1. CpeanemMecsunbie TeMnepaTypbl BO3ayXxa
o M/c Bopkyta

Mecsig Tewmmnepatypa, “C
I -19.9
I -19.8
I -15.0
v -8.9
\Y% -2.0

VI 7.1
VII 13.0
VIII 9.8
IX 4.2
X -4.0
X1 -13.0
XII -16.7
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Tabauma 2. Tennodusuyeckue cBOCTBa MOPO/I, IPHHSITHIE IPH MO/IETUPOBAHUH

ITokazarenn Cyrimnox Topd
BecoBas BiiaskHOCTbD, J1.€. 0.3 1.0 2.0 3.0 4.0 4.88
BiaskHOCTD He3aMep3Iieil BOIDI, JI.€. 0.10 0.25 0.50 0.75 1.00 1.22
TemnonpoBogHOCTD B TasioM coctostnuu, Br/(m-°C) 1.65 0.14 0.22 0.32 0.44 0.55
TermmonpoBoaHOCTD B Mep3JI0M cocTosiam, Bt/(mM-°C) 1.95 0.10 0.26 0.52 0.89 1.30
O6beMHas TerI0eMKOCTb B TasioM coctosnuu, kJx/(°C-m3) 3310 1080 1830 2590 3340 4010
OG6beMuast TEIIOEMKOCTb B MepaioM coctostiuu, k[x/(°C-m%) | 2685 800 1270 1740 2210 2630
Tennora (azosbix nepexonos, M/Ix/(°C-m?) 100.56 45.25 90.50 135.76 181.01 220.83
[LnoTHOCTD CKeJseTa, I/cm? 1.5 0.18

[JIMHOK C IJIOTHOCTBIO cKeqeta 1.5 T/cm?, temmodu-
3UYecKue CBOMCTBA KOTOPOTO IIPUHATHI 110 JIaHHBIM
CII 25.13330.2020 (ipunioskenue B). Mcroib3yembre
B MOJIeIN TeTIo(U3ndecKre CBOMCTBA TTPUBE/IEHDI B
Tabu. 2.

PesysbTarsl MOseInpPOBaHUS 110KA3aJdH, YTO
JnpenupoBanue Topda Mpu ero OTHOCUTEJIbHOM O/
HATHUU IO OTHOIIEHUIO K CMEKHBIM yuacTKaM (faxe
6e3 yuera clyBaHUsI CHeTa ¢ OYyrpoB) MPUBOIUT K 3a-
METHOMY IIOHUIKEHHUIO CPEJHEro/J0BOI TeMIlepaTypbl
MIOPOJI ¥ B OIIPe/IeJIEHHBIX YCAOBUAX — K Hadaly UX
MHOTroJieTHero rpoMepsanus (puc. 4). Kak BujHo na
puc. 4, TeMII TOHWXEHUS TEeMIIEPaTypPbl TTOPOJ C
YMEHbIIEHUEM UX BJIKHOCTU IIPUMEPHO OIMHAKOB
U1 BAPHAHTOB € MAJIOH 1 6OJIBILIOI MOLIHOCTBIO TOP-
(a, ogHaKO BTOPOI BapraHT OKasbiBaeTcst GoJiee “Xo-
soguabiM”. MHOTOJIETHEe TTpOMep3aHe HAUMHAETCS
npu 6oJiee BBICOKOI BJIAKHOCTH TOP(a, KOT/a TTOHHU-
JKeHHe TeMIIepaTyphbl CylleCTBEHHEe.

BoigBiienHas 3aKOHOMEPHOCTb UMEET CJIEYT0-
1iee 0ObsICHEHVE. Y MEHbIIIEHIE BJIaKHOCTH Topda 3a
CYeT ero JpeHupoBaHUS IIPUBOAUT K YMEHbIIEHNIO
OTpHUIIATEJIbHON TeMIepaTypPHOU CABUKKU U, CJIE/0-
BaTEJbHO, K HEKOTOPOMY TTOBBIIIEHUIO CPEIHETO/I0-
BOII TeMIIepaTypbl Opo/. B To ske BpeMs 1Ipu yMeHb-
HIEHUU BJAXKHOCTU TOPda yMEHbINAIOTCS U 3aTPaThl
Tera Ha (ha3oBble IePeXo/ibl, YTO IPUBOIUT K COKpa-

CpepHerogoBas Temnepartypa
nopogn, °C
I
1

BecoBag BnaxHocTb TOpda, a.e.

Puc. 4. 3aBucUMOCTb TeMepaTypsl MOPOJL OT BJIaK-
HocTH Topda.

1 — topd MontHocThio 0.3 M, MOJACTUIAEMBII CYTJINHKAMUY,
2 — topd MotrHocTbio 6ostee 0.7 M, HOACTUIAEMbIIN CYTJIMHKAMU.
TepMIyecKoe COIPOTUB/ICHHE CHexkHOro nTokposa 1.6 M2-°C/Br.
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IIEHUIO BEJUYUHBI FOL0BOTO TEILII0060POTA B OPO-
JlaX U COILYyTCTBYIOILIEMY PE3KOMY CHUKEHUIO OTeILIs-
omiero BiaugHus cHera. [Ipuuem, Kak 1OKa3pIBAIOT
pe3yJIbTaThl MOJIEJIUPOBAHNUS, 3TO YMEHbIIIEHUE OTe-
MJISIONIEr0 BJAUSHUSI CHETa OKa3bIBAETCS JTOMUHU-
pyoImuMm B aHHOH cutyanuu. Takum o6pa3oM, cpej-
HETOJ0Bas TeMIlepaTypa MOpOoJ MOHUKAETCI U B
oTpeJie/IeHHOI TPUPOIHON 0OCTAHOBKE CO3/AI0TCSI
YCJIOBUS JJIsT MHOTOJIETHETO TTpoMep3anus. B pac-
CMATPUBAEMOM cJiydae Ha30BbIM YCJIOBHEM HOBOOO-
pazoBanust MMII aBigeTcsa ymeHbliiieHue BJAaKHOCTA
Topa, BI3BAaHHOE JIOKAJTbHBIM YBEJINYEHUEM J[PEHM-
POBAHHOCTH yYacTKa U B KOHEYHOM CYeTe ITPOBOIIN-
pyloliiee yMeHbIIeHHEe OTEIIAIONIero BAUAHNS CHera.
K sTomMy MoKeT 100aBIATHCS CHUKEHUE OTEILIAIO-
NIEero BIAWSHUS CHETA M3-32 YMEHBIIEHUS €TI0 MOTIIHO-
CTH Ha BeplIrHe Oyrpa BCIEACTBIE BETPOBOTO CHOCA
cHera.

DopmupyeTcst BIIOJIHE TIPOTHO3UPYEMast CUTya-
1ust. Ha OTHOCUTEIbHO BO3BBIIIIEHHBIX yUacTKax Oy-
net yseanunBathest rayoura CMC u ctaHOBUTCS
BO3MOXKHBIM MHOTOJIeTHee TpoMep3aanue. [Ipu mo-
Hoctu Topda 6osee 0.7 M Ha doHe JpeHUPOBAHUS
topda [Seppdld, 2011; Sjoberg et al., 2015] u ymernn-
MIEHNUST OTETUIAIONIETO BAUSHIS CHeTa Ha Gyrpax co3-
natorcst eme 6osee 6JIATONPUATHBIE YCIOBUST IS
YCTOWYMBOrO HOBOOOPA30BAHUST MEP3JIBIX MTOPOI.

BecoBas BnaxHocTb Topda, a.e.
20 25 3.0 385 40 45
1 1 1 1 1 1

1.0 15
2 L

CpepnHeronoBas Temnepartypa

Puc. 5. CpeaHerogoBas teMmneparypa mopoja npu
MourHocTHd ¢jios topda (0.3 M B 3aBUCUMOCTH OT €ro
BJIA’KHOCTH Y TEPMHYECKOTO CONPOTUBJIEHNUS CHEIK-
HOTO TTOKPOBa.
1 - 1.4 m>°C/Br; 2 — 1.6 M>°C/BrT; 3 — 1.8 M>°C/Br;
4-2.0Mm2°C/Br.
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[IporHo3Hoe MO/IETMPOBAHIE TEMIIEPATYPBI T0-
POJI C y4eTOM JIpEHUPOBaHUS TOpda Ha ydyacTKax Jio-
KaJIbHOTO MOBBIMICHUS pesibeda (prc. 5) moKasao,
YTO JIasKe TIPU MOIITHOCTHU cJjiod Topda Bcero 0.3 M B
pesyJbTaTe MOHMKEHUS ero BIaKHOCTH TIPU JIPEHMU-
POBAHUU CPEIHETOIOBBIE TEMIIEPATYPBI MTOPOJL C TO-
JIOXKUTEJIbHBIX 3HAUeHUN ommyckatorest 1o —1...—2 °C.
[Ipu Gosbimei MomHocTH TOpda, KAK OTMEYAN0Ch
BBIIIE, YKA3aHHOE TIOHIKEHNEe TeMIIepaTypPbl MOPOJ
[IPOKMCXOINT elile ObIcTpee. 3aMEeTUM, YTO HTO MTPOYC-
XOJIUT IIPU XapaKTePHbIX (POHOBBIX 3HAYECHUAX BbICO-
Thl CHEKHOTO IOKPOBA: [IMANa30H 3HAYEHUN Tep-
MuYeckux conporusiaenuii cuera 1.4—2.0 °C-m2/Br
COOTBETCTBYET CpPE/IHE3UMHEN BBICOTE CHERKHOTO
nokpoBa 0.3—0.5 M. Eciin sxe yyecTb ymeHbleHME
MOIIHOCTH CHEKHOTO IMOKPOBa Ha (hOPMUPYIOMIMXCS
Oyrpax 3a cyeT BETPOBOTO CHOCA, TO MOHIKEHIE TEM-
epaTypbl IOpo OyeT erie 6oJee CyIecTBEHHBIM
(cm. puc. 5). Takas Temieparypa obeciiednBaeT riy-
6oKoe IIpoMep3anue nopo, HoBoobpazosane MMII,
MHOTOJIETHEE TTydyeHne U MHBEPCUOHHYIO TpaHchop-
Maruio peabeda.

Iro siBienue Oyaer o3Havarh TpanchopmManunio
TaJIBIX TUAPOMOPMHBIX MOHMKeHUH pesbeda (JI10K-
OWH CTOKa, JIPEHUPOBAHHBIX 03€PHBIX KOTJIOBUH U
Ip.) ¢ MOIIHOCTBIO Topda Gosee raybunsr CTC B
MepaJble yyacTku (cM. puc. 2, atam 3), T. e. arrpaja-
uuio MMII. B npocTpancTBeHHOM OTHOIIIEHUU 3TO
MIPUBEIET K TEH/ICHIINY COXPAHEHWS CyMMapHOU TLIO-
maau pacupoctpanerus MMII na ¢one momoxu-
TEJIbHOTO TPeH/1a IOTellJIeH s KIuMaTa.

3AKJIOYEHUE

B ycnoBusix cymiecTByIonieil TeH/ICHITIT KITMMa-
THUYEeCKUX U3MeHeHnH muddepeHITnpoBanHast OcaaKa
noBepxHocT nipu orrauBanuu MMII npusezger
yacTUYHOU nHBepcun pesbeda. /IHuina cymectByio-
[IUX 03€P U 3a00JI0UEHHBIX KOTJIOBUH, Tiie He OyIeT
MPOUCXO/INTD 0CAJKA TTOBEPXHOCTHU, OKAXKYTCS He-
CKOJIbKO IIPUIIOIHATBIMU 110 OTHOIIIECHUIO K Y4aCTKaM,
rjie ocajKa Mpu OTTanBaHuU OyAeT 3HAYUTEJIbHOI.
Tem caMbIM peasindyeTcss UHBEPCHs pebeda.

Ha oTtHOCUTEThHO IPUTIOTHSBINUXCS B PE3YJTh-
tate 1uddepeHIInpoBaHHON OCAJKN IIPU OTTaNBAHUU
YUYaCTKaX, CIOKEHHBIX € TIOBEPXHOCTH TOPGOM MOTIT-
HOCTBIO GoJiee TyOuHbI ce30HHOTO oTTanBanust (0.5—
0.7 M), GOPMHUPYIOTCS YCIOBUS JIsT TJIYOOKOTO MHO-
TOJIETHETrO IIPOMEP3aHus 34 CUeT CHUKEHUS TeII0-
060pPOTOB B TOPOJIE, YMEHDIIEHUST OTEIJISIONETO
BJIUSTHUS CHETA HA JIOKAJIbHO BO3BBINNIEHHBIX YUACTKAX
U YBEJIWYECHUS OTPUIATETTHHOTO 3HAUEHUS TeMIlepa-
TYPHOU C/IBUKKHU 32 CUET PAa3HOCTU KO uiineHTon
TEIJIONPOBOAHOCTH MTOPO/ B TAJIOM M MEP3JIOM CO-
crosHuAX. Ha M3HAYaIbHO TATBIX yUaCTKAX ATO TIPH-
BeJIeT K BO3HUKHOBeHMIO “masnbcea”’. Ha yuacTkax c
3arry6JeHHON Ha IepBbie MeTpbl KpoBieit MMII B
TeyeHune BTopoii mosoBuHbl X XI B. MPpon30iieT cMbl-
kanue HoBooGpasoBanuss MMII ¢ coBpeMeHHBIMU

MEP3JIBIMU TTOPOZIaMU U ¢(hOPMUPYIOTCS HECIUBAIO-
muecst MMII (mpu mporHO3WpPyEeMOM TOBBITIIEHUN
TEMIIEPATYPBI TT0 PETMOHAIBHON KIMMATHYECKOI MO-
nemn HIRHAMA [ Christensen et al., 1996, 2002]). Ha
YYaCTKaxX MeP3JIbIX TOP(HSIHUKOB € MOITHOCTHIO TOPdha
6osee TIyOUHBI CE30HHOTO OTTaUBAHKS MEP3JIbIE M0-
POZIBI MOTYT, IIPH OTIpe/IeJIEHHBIX YCJIOBUSX, COXpa-
nsarbest 1o kona XXI cronerus | Puskun u op., 2017).
Takum 06pazom, HOBOOOPa30BaHUE MEPSJIbIX [10-
poll Ha (poHE TTOJI0KUTETHHOTO TPEHIA TeEMIIEPATYPhI
BO3/yXa SIBJISETCS YaCThI0O MEXaHU3Ma CAMOKOHCEP-
BaI[UU MEP3JIbIX [TOPOJI IIOCPEACTBOM (hOPMUPOBAHUST
crerndIecKoro KOMIIJIEKCa HOBOOOPa3oBaHUiL: 3a-
riy6JIeHHOH KpoBJd, HoBooOpasoBaHuss MMII Ha us-
HAYaJIhHO TAJTBIX 3aTOPGOBAHHBIX YUACTKAX M COXpa-
nennst MMII na mepsiibix Topdstnukax. B miesiom ato
OKaKeT CYIIECTBEHHOE BJIUSIHIE HA TTPOCTPAHCTBEH-
Hble (30HAJIbHBIE ) 3AKOHOMEPHOCTH IMHAMUKH JIAH]T-
madTOB U CBSI3aHHBIE [TapareHeTHYeCKue IPOIIeCCHI,
06y CJIOBIEHHBIE KIMMATUYECKUMU U3MEHEHUSIMU,
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