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JKOHOMMKA U yNnpaBJ/ieHUe HapOAHbIM X03ANCTBOM APKTUYECKON 30HbI
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Abstract

It is hard to overestimate the role of winter roads in the land logistics of the northern regions. In recent years, cli-
mate change has not only significantly reduced the service life of winter roads, but also made them less predict-
able. This forces transportation to increase in intensity, often at the expense of safety, or to stop that suddenly,
leaving vehicles and equipment unused for long periods and disrupting project deadlines. Therefore, extending
the service life of winter roads and reducing dependence on local weather conditions is a very urgent task. To
solve it, we considered the possibility of applying our previously proposed method of thermal stabilization of
frozen ground using solar panels and heat pumps, and estimated the associated costs. Our calculations have
shown that it is possible to extend significantly the service life of unpaved winter roads, up to year-round use, in
the case of using the most lightweight road pavement without creating a cushion. The approach can contribute
to solving a whole range of problems of sustainable development of the Russian Arctic territories by creating
transport and energy corridors.
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O TEHAEHUUNAX 3KONOTINo-K/IMMATUYECKUX PUCKOB
ANA 300POBbA YEJIOBEKA B APKTUMECKOM 30HE
POCCMMU B YC/TIOBUAX UBMEHAIOLLEIoCA KJIMMATA
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AnAa yuTUpoBaHuA

Makocko A. A, Mamewesa A. B., EmenuHa C. B. O TeHOeHUMAX 3KOSIOM0-KAMMATUYECKMX PUCKOB A/1A 300POBbA
yesioBeKa B ApKTu4eckol 3oHe Poccum B yCnoBMAX M3MEHAIOWEroca Kammata // ApKTUKA: 3KOM0rmMA U 3KOHOMU-
Ka. — 2023. — T.13,N2 4, — C. 579—589. — DOI: 10.25283/2223-4594-2023-4-579-589.

UccnedosaHsl meHOeHUUU puCKkos 07151 300p08bs Yesiosekd, 06YCI08/1EHHbIX 3az2psa3HEHUEeM amMocgepsl U usme-
HeHueM no200HO-KauMamuyeckol koMgpopmHocmu, 8 Apkmuyeckol 30He Poccutickoli ®edepayuu (A3P®) 3a
2020—2050 e2. ¢ yyemom knumamudeckux cueHapues. B yenom Habmodaemcs He3Ha4umenbHas OUHAMUKA pu-
CKO08, Xapakmepu3synouascs MexcyeHapHol usMeH4u8ocmsio u ducnepcueli no meppumopuu A3P®, nuws 8 om-
0efibHbIX PaltioHax ommeyeHsl 3amemHblie mpeHOobl. [10Ka3aHa Heobxod0umMocms 8 00NONHUMENbHOM 8HUMAHUU
npu NAGHUPOBAHUU Mep adanmauyuu K U3MeHeHUSIM KIumMama Ha meppumopusx Amano-HeHeykoeo asmoHOMHo-
20 0Kkpyaa u KpacHospcko2o Kpas.

KntoueBble cnosa: AmeU‘JeCKGﬂ 30Ha Poccuu, usmeHeHue kaumama, 3aeps3HeHue amMocqbepb/, puck ons 300p06bﬂ, noeoo-

HO-KAUMAmu4eckas KoMpopmHocms, adanmauyus.

BBepgeHue

3arpasHeHne atMocdepHOro BO34yXa, a Takwe Cy-
poBble MOrOAHO-KIMMATUYECKMe YCN0BUA ABNAIOTCA
OOHUMMN U3 BegyLUMX 3KOJO0ro-KAMMATUYeCKMX paKTo-
poB, NpeACTaBAALLMX MOTEHLMANBHYIO ONACHOCTb A/1A
300pOBbA Ye/l0BeKa Ha CeBepHbIX, B TOM YMUC/Ie apKTu-
yeckmx Tepputopuax [1; 2].

Habniopaemble B nocnegHve AecATUNETUA U3MEHEHNS
KNMMaTa, KoTopble B Poccm M 0COBEHHO B 30HE ApKTHIKM
npoucxoanT bbicTpee M MacluTabHee [3; 4], yeM B cpel-
HeM No 3eMHOMy Luapy, BeAYT K M3MeHeHUo KomopT-
HOCTW (XapaKTepHbIX MOroAHO-KAMMATUYECKMX YCI0BUIA),
YTO MOMET MPVBOAUTbL K Yrpo3am 3[40POBbI0 YesioBeKa
B BU[l€e MOBbILLEHNA 32060/1€BAEMOCTU U CHUMEHWSA NPOU3-
BOAWTENbHOCTY TpyAa. B 3arpAsHeHHo aTMocdepe AaH-
Hble yrpo3bl CTAHOBATCA 6oniee OMacHbIMY, MOCKOSIbKY
M3MEHEHVE METEOPOSIOrMYECKUX YCIOBUIM CNOCOBHO ycu-
NMBaTb HebNaronpuATHOe BO3LENCTBME BpedHbIX NpuUMe-
celn Ha opranu3m [5]. B gononHeHne K 3ToMy Bapuauum
06LLEeN LMpRyALMM aTMocdepbl BCIeACTBUE N3MEHEHUI
KAMMarta MoryT MpYBeCTU K 3aMeTHOMy Mepepacnpefe-
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JIEHVIO KOIMYECTBA NMOCTYNAOLLMX NpUMeceit 1 obnacrtein
(MCTOYHWMKOB), OKA3bIBAKOLWIMX BAMAHME HA PETMOHBI MpU
JasnbHeM 3arpsAsHeHuu [6; 7]. 3To B TOM 4nc/ie O3Ha4a-
€T BO3MOMHOE M3MEHEeHVe YpOoBHSA 00LLEero 3arpa3HeHna
atMocdepbl M KayecTBa BO34yXa Ha apKTUYECKUX Tep-
puTopuAX. B CBA3M C 3TUM M3y4YeHMe PUCKOB, CBA3AHHbIX
C BMAHWEM 3arpA3HeHVA aTtMocdepbl Y U3MEHEHVEM
MOrOAHO-K/IMMATUYECKOM KOMPOPTHOCTM Ha YenoBeka
B APKTUYeCKON 30He B YC/I0BUMAX U3MEHAIOLLEroCA Ku-
MaTa, NpeAcTaBAeT Hay4YHbIN 1 NPAKTUYECKUIA MHTEpeC.
Llenbto HacTosLel paboTbl ABAAETCA U3YYeHWEe TeH-
[OEeHLIMIN 3KO0r0-KAMMATUYECKNX PUCKOB /1A 340pOBbA
YenoBeKa, 06YCI0BMEHHbIX 3arpsA3HeHneM aTMocdepbl
M U3MEHEHWEM KOMQOPTHOCTU MOroAHO-KAMMATUYe-
CKUX YCI0BWI, HA TeppuTopun ApKTUYECKOW 30Hbl Poc-
cuiickon @epepaumn (A3P®) 3a 2020—2050 rr. npu
PasNYHbIX CLLEHAPUAX KIMMATUYECKUX U3MEHEHWIA.

MeTop u MaTepuanbl UCC/Ie[0BaHUA

1. UccnedosaHue pucka dns 300posbsa scnedcmaue 3a-
2ps3HeHUs ammocepbl Nod BUSHUEM NO200HO-KIUMA-
MUYeCcKUX NpoYeccos B YCI0BUSX MeHSIoWe20cs KIUMa-
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