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Huskie akKyMyJIITHBHBIE TIOBEPXHOCTH JIAW/I SIBJISTIOTCST 0OTACTSIMU HOBOOOPA30BAHSI MHOTOJIETHEMEP3-
JBIX TTOPOJL. [IpOBeieHbl M TeIbHbIe HAGIIOAEHS 32 TEMIIEPATYPHBIM PEKIMOM BEPXHUX TOPU30HTOB MEP3JIBIX
nopoj Ha ABYX ydactkax — Mappe-Cae (3ananHoe noGepexbe 1-oBa SIman) u Comounast Kapra (3anajHoe
no6Gepesxne 1-oBa Talimbip). CpeiHerooBbie TeMepaTypbl OTJI0KeHUIT cocTaBastior ot —3.5 1o —4.5 °C Ha
nepBoM ydactke u ot —4.8 10 —=7.7 °C Ha BTOpoM. PaccunTaHbl BeIMYUHbBI TETJIOBBIX TIOTOKOB U3 aTMOCHEPHI B
IPYHT, KOTOPbIE B BEPXHEH YacTH NPOMEP3aIoleii Ty gocTuraiot 3.4 Br/m% Ycranosiena BbicoKast Koppe-
JIAIUA MEXKY TEIJIOBBIMU ITIOTOKAMU 1 aHOMAJIMAMU CPEHETO/JOBbIX TEMIIEPATYP BO3/AyXa.
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The low accumulative laidas (tidal flats) are the areas of the permafrost aggradation. Long-term observations
of the thermal regime of upper permafrost have been carried out at the two sites — Marre-Sale (western coast of
the Yamal peninsula), and Sopochnaya Karga (western coast of the Taymyr peninsula). Mean annual ground
temperature is —3.5...—4.5 °C at Marre-Sale, and —4.8...—7.7 °C at Sopochnaya Karga. Heat flow from atmosphere
to the upper permafrost can reach 3.4 W /m?2. A high correlation between the heat flows and the average annual

air temperature anomalies has been established.

Laidas (tidal flats), permafrost, mean annual temperature, temperatures gradient, heat flow

BBEJEHHE

OrieHKa TeH/IEHIUE 1 CKOPOCTH 9BOJIIOIIH MHO-
roJyieTHeMep3Jibix 1opoj (MMII) B ycioBusx MeHstio-
[IeTOCsT KJAUMAaTa B MOCJIeHUE AeCITUIETUS CTAA
OJIHUM M3 IIPUOPUTETHBIX HAYYHBIX HAIIPABJIEHUN B
Apxkruke. AKTUBHO pa3pabaTbIBAIOTCSI MOJIE/IN U aHA-
JIUBUPYIOTCSI U3MEHEHUST KPUOJMTO30HbI, BKIIOUYAS €€
MIPOCTPAHCTBEHHOE PACIIPOCTPAHEHIE, TEMIIEPATYP-
HBII pexxuM opoj u T. 1. [[lasnos, 2003; Bacuives u
dp., 2008; Romanouvsky et al., 2011; Streletskiy et al.,
2014]. TIpu 9TOM TIOJIABJISIOIIEE YUCTO PAOOT HATIPAB-
JIEHO Ha UCCJIeI0BAHIE TPOIECCOB IETPAIAIINI MEP3-
Jiotel. B HacTosiiel craTtbe akIeHTUPYeTCsl BHUMA-
HUE Ha TOM, YTO OJ{HOBPEMEHHO C JIeTpajialineil Kpuo-
JINTO30HBI B Cy0aspasibHbIX YCIOBUSAX HAOMI0AAI0TCS
MpoIlecChl €e HOBOOOPA3OBAHMST HAa COBPEMEHHBIX
MOPCKHUX JIalijlaX apKTUYeCKUX MOpeii, KOTOpPbIE MOKa
OCTAIOTCSI HEJIOCTATOUHO U3YYEHHBIMU.

Mopckue naiiibl — NPUMOPCKUE HU3MEHHbIE aK-
KyMYJISITUBHbIE TOBEPXHOCTHU, IEPUOIUYECKH 3aTO-
[JjisieMble BO BPEMSI BBICOKUX ITPUJIMBOB, BETPOBBIX
HAroHoB U WTOPMOB. Takue 06pasoBaHus IUPOKO
pacpocTpaHeHbl Ha nmobepexbe Kapckoro mMopsi.
K HMM MOKHO OTHECTU CUCTEMbI HU3KUX OCTPOBOB U
koc Mappecanbckux u [Ilapanossix Korrex, mosepx-
HocTu Mbica CKypaToBa, ceBepHOU yacTu 0. bebrit n
JIpyTrue MOPCKHE aKKyMYJISITUBHBIE 0O0pa3soBaHMsI.
Paziunuaior Hu3Kue Jaliibl ¢ abCOMIOTHBIMU OTMETKA-
M 10 1.5 M 1 BBICOKHME Jaiiibl ¢ IpeBbInieHmeM 1.5—
3 M Hax ypoBHeM Mops. [ToMrnMo MOpcKUX akKyMy-
JIATUBHBIX GOPM B YCThIX PEK TaKkKe MOIYT OBbITh
Pa3BUThI AKKYMYJISITUBHbBIE aJIJTIOBUAJbHO-MOPCKUE
HU3MEHHOCTH.

YHUKaTbHOE UCCIeJ0BaHNEe TEPMUIECKOTO pe-
skuma MMII B MmesikoBoiHO yacTH 1es1bThl p. Mak-
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kensu (Kanaza) B TOAMYHOM IIUKJIE OBLIO BHITOJHEHO
C. Comomonom B 2005-2006 rr. [Solomon et al.,
2008]. CpennerosoBasi TeMiiepatypa BEpXHUX TOPH-
30HTOB 1TOPO/ coctasJsiyia ot —2.4 1o —3.7 °C. Creny-
€T MOIYEPKHYTH, YTO HOBOOOPA30BaHIE MEP3JIOTHI
HaGJ0AI0Ch B IPECHOBOAHBIX YCAOBUSX JI€JIbTHI
KPYITHOI peKH, rae TeMieparypa ha3oBbIX IIEPEX0/10B
6auska k 0 °C. Meronuka usMepenuii u o6paboTka
JIAHHBIX TIPEJICTABJSIOT GOJBIION HHTEPEC MIPU OpTa-
HU3aI[M1 aHAJOTUYHBIX HAGJOCHUN B MOPCKUX yC-
JI0BUsIX. VI3MepeHus TeMIiepaTypsl OPOJ B MEJIKO-
BOJHOI 30He B 20-MeTPOBOI CKBasKuHe NPy ryouHe
MOps 0K0Jio 4.5 M B paiione Mappe-Caie B 2014—
2015 rr. mposemenst B.A. Jly6pOBUHBIM ¢ COABT.
[2015]. CkBaxuna npobypeHa Ha yiaaeHuu mpumMep-
10 800 M oT Oepera B TaJIMKe, OTAEAAIOMEM Oeper OT
MaccuBa cyOaKBalIbHBIX MHOTOJIETHEMEP3JIBIX TIOPOL.
Temmepatypa na rayboune 20 M coctaBmaa —1.3 °C
1ipu Temriepatype ¢azoBbix nepexonoB —1.4..—1.8 °C.
[To kpruoreHHOMY COCTOSIHUIO TOPOBI OTHOCSTCS K
OXJIKJEHHBIM. TemIepaTypa 1 MOIIHOCTD TPOMep3a-
IONIMX COBPEMEHHBIX MOPCKHX OTJIOJKEHUI B palioHe
[[TapamoBsix u Mappecanbckux Korek Ha 3amagnom
nobepeskbe m-oBa SIMast GbLIN OTIPEIEIEHbI TI0 PE3YJTb-
tataM 3umHero 6ypenust H.D. I'puropsesbiM [ 1987].
[Tpu momHOCTH MEp310THI OT 5 10 10 M 3adukcupoBa-
Ha oTHocuTeabHO Huskas (10 —5 °C Ha riaybune
8—10 m) Temneparypa. BoisiBsieno uepejioBanue TBEp-
JI0- U IIJIACTHYHOMEP3JIBIX IIPOCTIOEB B paspese.

OIINICAHUE PAMTIOHA PABOT

B kauecTBe 00HEKTOB M3YUEHS TPOTIECCOB HO-
BooGpasosaruss MMII Ha HUBKUX aKKYMYJISTHBHBIX
naiinax Kapckoro mopst 66111 BEIOPAHBI /1Ba yUaCTKa,

Puc. 1. MecTomnoJioskeHne KII0UYeBbIX Y4aCTKOB.
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MPUHIUTTAAIBHO OTIUYAIONIUXCS 110 YCJIOBUSM TIPO-
Mep3aHus MOpCcKuX Jaiia (puc. 1).

Yuacmox Mappe-Cane (69°42' c.ui.; 66°49' B.11.)
PACITOJIOKEH Ha 3amMajiHOM TTohepeskbe m-oBa SIMal
BO3JIe OJHOUMEHHON MeTeocTaHnu. 1o ganHbIM Me-
TEOCTAHINH, CPEIHETO/IOBAST TEMIIEPATYPa BO3yXa C
1961 o 1990 r. (kuMaTryeckast HOpMa) COCTABJISIET
okosio —7.7 °C. MontHOCTDb TBEPZIOMEP3JIBIX TTOPO/T B
cy6aspasbHbIX yeaoBuax gocturaer 100 M, ux cpea-
HEToJI0Basl TeMIlepaTypa M3MeHseTcs B Ipeneiax
—4.0...—6.5 °C B 3aBUCHMOCTH OT JIaH A THBIX yC-
JioBuii [ Bacunwves u dop., 2008).

[Ipumepno B 12 KM K 10Ty OT MeTeopoJioruye-
CKOI CTAHIIMY HAXOIUTCSA HU3KAS aKKyMYJISATHBHASA
MMOBEPXHOCTD — Jaiijia. BeicoTa malifipl Hajl ypoBHEM
Mops coctaiisieT npumepno 0.6 M. Pazpes mopckux
OTJIOJKEHUIT Ha Jiaii/ie IpeiCTaBJIeH TiepecjanBaHueM
He MOJIHOCTBIO KOHCOJUAUPOBAHHBIX CYTJIMHKOB, CY-
neceit u meckos (puc. 2). C riryOrHOI cTereHb KOHCO-
JUAINK OTJIOXKEHUN yBenmunBaetcs. Hinke cios
CE30HHOTO OTTaWBaHUs, MOITHOCTH KOTOPOTO OKOJIO
1.5 M, BCTpeyaioTcs TBEPIOMEP3JIble MecyaHbie TOpuU-
30HTHI MOTIIHOCTBIO 0.2—0.4 M, cozepsKkaie TOHKIE
JINH3BI ¥ OTIEJIbHBIE KPUCTAJJIUKH JbJIa ¥ OTPUIlA-
TeJIbHO-TEMIIEPATYPHbBIE CYyEeCUaHO-CYTJIMHUCTDIE
MJIACTUIHO-MEP3JIble TOPU30HTHI MOTIHOCTHIO 0.2—
0.4 M 6e3 BUAUMBIX JIEJSHBIX BKJIIOYEHUN. 3aco/ieH-
HOCTb aKKyMYJIATUBHBIX oTsoxkenuil (D) okoso
1.0—1.5 % cOOTBETCTBYET MOPCKOMY PEKUMY OCAIKO-
HaKOTLIEHUS (COCTaB COJel XJIOPUIHO-HATPUEBHIN ).
Ananornysbie 0cOOEHHOCTH KPHOTEHHOTO COCTOSTHIST
MOPOJI TTPU HOBOOOPA30BaHUU MEP3JIOTHI B palioHe
Mappe-Cae panee yctanosserbl H.D. 'puropbeBbim
[71987].

CxopocTb cOBpeMEHHON celMMeHTaIuN Ha JIali-
Jie MEHsIeTCsI B MUPOKUX mpesesnax. OObIYHO Ha 1M0-
BEPXHOCTH Jialibl HakaruBaeTcs 1—-6 Mmm/roz co-
BPEMEHHBIX CyTllecuaHbiX HaHocoB. [locie akcTpe-
MaJIBHOTO IO MTPOIOJKUTETBHOCTH M MHTEHCHBHOCTH
mropma oceHbio 2009 r. Bca OBEPXHOCTD JIali/Ibl
Oblyla MOKPBITA CJIOEM TIeCUaHbIX HAHOCOB TOJIIUHON
110 0.4 M.

Yuacmox Conounas Kapea (71°53' c.mr;
82°42' B.1.) pacIoIOKeH Ha 3alaJHoM M0OepeKbe
m-oBa TaliMbIp B 10’kHON YacTn EHuMcelickoro 3ammBa
Ha rpanuie p. Exuceit u cobersenno Enuceiickoro
sanuBa. OH mpezicTaBisieT co60i HU3KYIO TIeCUaHO-
IPaBUITHO-TATIEYHUKOBYIO KOCY, BBIIBUHYTYIO B MOpe
(puc. 3). Ha akkymyisiTuBHO# KOoce chopmupoBa-
JINCH [[BA THIIA JAHIbl: HU3Kas Jlafifia — MJI0CKast BBI-
POBHEHHAsI TOBEPXHOCTD BBICOTON He Ootee 0.3 M Hajl
ypoBHeM Enmcelickoro 3a71uBa, 1 BbICOKas Jakijia, co-
OTBETCTBYIOIIAst HESIBHO BBHIPAKEHHOMY GEPETOBOMY
BaJly BBICOTOH 710 1.5 M, Ha KOTOPOM PacIoIoKeHa
Mmeteocrantus Conounas Kapra. Huskas naiina cio-
JKeHa CYTIeCSIMU C BKITIOYEHUSIMU TPABUIHO-TAT€THI -
KOBOro MaTepuasia. Beicokasi yaiizia cokeHa UCKIIIO-
YUTETHHO CPE/IHE3EPHUCTBIMI XOPOIIO COPTUPOBAH-
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Puc. 2. Paspes oTJ03KeHuil HU3KOH MOPCKOIi naiiapl B paiione Mappe-Caiie ¢ 1aHHBIME OPOOOBaHHS TIOPOJL
Ha rPaHyJIOMETPHYECKHIi COCTaB, co/epskanue oprannyeckoro yriaepoza (C,,.), coaep:xanue Bog0pacTBo-

puMbIx coxeit (Dg,).

1 — Topd; 2 — mepecyanBaHe MEIKO3EPHUCTOTO TIECKA; 3 — MECOK KPYITHO3EPHICTBIN; 4 — CyTIech; ) — CYIVIMHOK; 6 — BKJIIOUCHHS
KOpHell COBpeMEHHbIX pacTeHUl; 7 — FpaHuIia MEP3JIbIX U TAJIbIX OTJI0KeHUit; §—70 — copepskanue YacTULl FPaHyJIOMETPUYECKUX
dpaxkmuii mo xkraccudukanum B.B. Oxornna: 8§ — necuanas dpaxis; 9 — mpiieBaras ¢ppaknus; 70 — rauHICTas Gpakius.

HbIMU 1TeckaMu. CKOPOCTb COBPEMEHHO celnMeHTa-
1uu Ha Mbice Conounasg Kapra moHuskeHHa 110 cpaB-
Henuio ¢ Mappe-Caite 1, BEPOSITHO, PEIKO TOCTUTAET
TTePBBIX MUJITUMETPOB B To1. Bosa B aToit vactn Exn-
CeiiCKOoro 3ajiMBa MPaKTUYECKU MpecHas, ee coJie-
HOCTb HEMHOTO TTOBBITIAETCS KPATKOBPEMEHHO, TOJTh-
KO B TEPUO/I CUJIBHBIX CeBEPHBIX HAaroHOB. [loaTomy
COBpPEMEHHBIE MOPCKUE aKKyMYJISITHBHBIE OTJIOXKE-
Hug npaktudecku npecubie (Dg,; < 1 %). Cpexnnero-
noBasi TeMIepatypa Bo3ayxa 3a mepuon 1961-
1990 rr. (kMMMaTUYeCKast HOpMa), TIO IAaHHBIM METeO-

crannuu Comounas Kapra, pasua —11.1 °C. Mor-
nocts MMII Ha Bomopaszese BBICOTOM 0 35 M co-
crasisger okoso 300 M, cpefHETOI0BAS TeMIIepaTypa
MOpoJ B cybaspajbHbBIX YCAOBUSX M3MEHSIETCS OT
—=7.5 1o 9.7 °C B 3aBucumocTu ot JjaHamadra. Ha
OCHOBHOIT BOJOPa3IeIbHON MOBEPXHOCTHU IIyOnHa
CE30HHOTO OTTaMBAHUST COCTABIET TpuMepHO 0.5 M,
Ha HU3KOW Jyatize He mpeBbiniaeT 0.7 M, a Ha BBICO-
koii — 1.5 m. HoBoo6pasosarre MMII Ha najize Ha-
YUHAETC elle Ha MEJIKOBOAbe IIPH IIyOuHe MOpSI
MeHbIIle TOJIINHBI MOPCKOTO Jib/Ia, JOCTUTAIOMIEH
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Puc. 3. Kapra-cxema MecTOnoJI0:KeHHUS JIOTTEPOB B
paiione Conounoii Kapru.

.34.6]1 &3 [z

1 — BBICOTHAsI OTMETKA; 2 — M30THIIChL; 3 — 03epa; 4 — 3aboio-
YeHHble HU3KKE MOBEPXHOCTH; ) — 3/[aHd MeTeOoCTaHIun; 6 —
MEeCTOIOJIOKeHNST CKBKUH C JIOTTEPAMU: @ — Ha HU3KOH MOBepX-
HOCTH Jaiijibl, 6 — B 1ipejiesiax GeperoBoro Baja (BbICOKOT Jiaii-
Bl ), 6 — Ha BOJIOPA3/IeTbHOI TOBEPXHOCTL.

1.5 M. MepaJibie Opo/ibl OOHAPY KEHBI B COBPEMEH-
HOIT MOPCKOIi JTaryHe npu riyoune Mopst 0koiio 0.5 M.
Paspes Ha nafizax u B maryHe B paiione ComovHO
Kapru npeacrasien TBepgomMepsioii Toumeil 6e3
MPOCIOEB OXJIAKAECHHBIX TOPOJI.

METOJNKA HABJIIOJIEHUI

HosoobpaszoBaHie MHOTOJIETHEMEP3JIBIX TTOPOJ]
Ha MOPCKUX JIafiIaxX TIPOUCXOANT MTPU ITPOMEP3AHNIN
CBEPXY, TI03TOMY [IJIs1 UI3YYEHUsT TEMTIEPATyPHOTO pe-
KUMa OBIIH OPTaHU30BAHBI TIPOJIOJKUTEIbHBIC Ha-
GJII0/IEHNST B BEPXHUX TOPU30HTAX TIPOMEP3AIOIIUX
TOJIIII.

[l u3ydenust TeMIepaTypHOro pexuMa mpo-
Mep3atorux otaoxennii B 2007 r. na yuactke Mappe-
CaJie Ha TTOBEPXHOCTU HU3KOW MOPCKOU JIaii/ibl /10
riyO6uHbl 3.2 M IpoOypeHa CKBaKMHA 1 0OCAKEHA Me-
TAIIMYeCKOi TpyOoit mmamerpom 76 mm. Habmoze-
HUS 32 TEMITEPATYPOIi € TIOMOTITHIO AaBTOHOMHBIX JIOT-
repoB HOBO Water Temperature Pro v2 mpous-
Boamch Ha rayounax 0.03, 0.6, 1.1, 1.6, 2.0, 2.5 u
3.0 m. [TorpemmHoCTh U3MEPEHUS TEMTIEPATY PBI JIOTTE-
pom takoro tuna pasua £0.2 °C. Ismepenus nposo-
JIJTIICh YeThIPEe Pasa B CyTKU. B oT/esibHbIe TO/bI He
yIaBaJIOCh U3BJI€Yb HUKHUE JIOTTEPHI U3 CKBAYKUHBI, B
3TUX CJIyUasiX UX Pa30ypUBAJIH, U3BJIEKAIN U B3aMEeH
CTapbIX YCTAHABIUBAJIU HOBBIE.

ITpu Gypernu cKBaxKMHBI Ha Jiaiize B Mappe-Ca-
Jie otbupanu o6pasiibl Ha olpeje/eHre BAaKHOCTH
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MOPO/I, TPAHYJIOMETPUIECKOTO COCTABA, COIEPKAHUS
U cocTaBa coJieil 1 o01iee copepKaHne OpraHuIecKko-
0 yIJIepoa.

HabJmoieHust 3a TeMIiepaTypHBIM PEKIMOM IIPO-
Mep3aiolux oTaoxeHnii Ha yuactke Conounas Kapra
takke Hayatel B 2007 T. B ckBaskuHe 6e3 00CaKu Ha
HOBEPXHOCTH BBICOKO JIaii/[bl, IIPOOYPEHHOM [0 IUIy-
O6unbl 1.5 M. 31ech ObLI YCTaHOBIEH 4-KaHaIbHBII
sgorrep HOBO U12 Outdoor. ITorpemHocTs usmepe-
HUSI TeMIepaTypbl JOTTepaMy TaKOTO THUIIa paBHA
+0.2 °C. [laryuku JIorrepa pacioioxKeHbl Ha TryOu-
nax 0.2, 0.5, 0.8 u 1.1 M, T. €. B Ipefiesiax cJiost Ce30H-
HOTO OTTauBaHus. V3MepeHns MPOBOUIUCH YEThIPE
pasa B cyTku. Habuogenus octanosiienbl B 2010 r.
B 2009 r. Hauatsl n3MepeHus TEMIIEPATyPhl B CKBa-
skuHe riryounHoit 0.8 M, paciosioKeHHo# Ha HU3KOM
Jalifie, B TPaBUMHO-TATEUHUKOBBIX OTJIOXKEHUIX C
cynecuanbiM 3anosrHuTeseM. CKBakinHa oOcakeHa
JIacTUKOBOM TpyO6oii auamerpom 40 mm. [yGuna
ycTaHOBKU aBTOHOMHBIX JorrepoB HOBO Water
Temperature Pro v2 cocraBuaa 0.15, 0.32, 0.53 u
0.75 M. HactoTa m3aMepeHnit TakKe COCTaBJISIA YeThI-
pe paza B cyTku. [Ipr aTOM HUKHUIT IATYUK YCTAHOB-
JIeH HUXKe MOOMIBBI CJI0sI CE30HHOTO OTTAMBAHMSI.
Jliist cpaBHEHUST 0cOGeHHOCTEH (POPMUPOBAHUS TEM-
MEPATyPHOTO PEKUMA B YCIOBUSIX COBPEMEHHOTO HO-
BOOGPazoBaHust Mep3JaoThl ¢ ceHTOps 2010 r. GbLin
YCTAHOBJIEHBI YeThIPE ABTOHOMHBIX JIOITEPA B ce-
30HHOTAJIOM CJIOE Ha BOJIOPA3/leJIbHOM MTOBEPXHOCTH.
Ty6uHb yeTaHOBKY JI0TTepoB cocTansiin 0.06, 0.27,
0.4 1 0.6 M, HUKHMIT ZIaTYNK TaKKe ObLI yCTAaHOBJIEH
HUKe TJYOUHBI CE30HHOTO OTTanBaHust. V3ydenue
TEMIIEPATyPHOTO peKUMa Ha Jiali/ie U BOIOpasyiese
3aBepireno jgetom 2014 .

B npotiecce ucciieoBaHMil B TOYKAX yCTAHOBKU
JIOITEPOB TaksKe 0TOMpas 00pasiibl Ha OIpeieIeHrne
BJIAKHOCTHU TIOPO/JI, TPAHYJIOMETPUYECKOTO COCTaBa,
CoOJIepKaHUs U COCTaBa COJIEN.

AHAJIN3 ITIOJYYEHHBIX TAHHBIX

AHa/IM3 MHOTOJIETHUX KIMMAaTUYECKUX TaHHBIX
o meteoctaniusiMm Mappe-Cane u Conounas Kapra
noKasbIBaeT, yTo HaunHast ¢ 1970-x rr. Ha mobepesxbe
Kapckoro Mopst HabJIt01ae€TCst XOPOIIO BhIPaKEHHOE
norerierre kianMata (puc. 4). Cpesrsis 3a 45 jiet Be-
JINYUHA MTOBBINIEHUST CPETHETOIOBOI TEMIIEPATY DB
Bo3/yxa coctaBuia g Mappe-Caine okouio 2.6 °C,
nrs Comounoit Kapru okoso 2.4 °C. Kak ciemyet u3
puc. 4, CKOPOCTD YBEJIUEHIS TEMIIEPATYPBI BO3IyXa
Bo3zpocJia niocsie 2000 r. B cpennem nuist pernona c
1970 r. ckopoCTh TIOBBITIIEHUS CPETHETOIOBOI TEMIIE-
paTypbl Bozayxa coctasisieT ipumepno 0.06 °C/ro.
Croub BBICOKAST peajbHast CKOPOCTH MOTEILTIEHNS CO-
OTBETCTBYET CAMBIM HETATUBHBIM CIIEHAPUSIM IIOTe-
[JIEHUST KJIUMATA JIJIs1 3AIaIHOTO CEKTOPA APKTUKH
[Anucumos, Beronyukas, 2002]. Tlo ganHbBIM HabJIIO-
JeHNIi B CKBasKMHAX, MOTeTJIeHNe KJInMaTa B u3yJae-
MBIX paiioHax (GaKkTUYeCKU He OCTAHABJIUBAET IIPO-
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(71, 2) u ux auneiinbie Tpeuabl (3, 4) nocae 1970 r.
1o 1aHHbIM MeTeocTannuu Mappe-Caie (7, 3) u Co-
nounasi Kapra (2, 4).
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Puc. 5. Me:XrooBoii X0/ cpeaIHerog0BbIX TeMIIe-

paTtyp BepXHUX TOPU3OHTOB MHOTIOJE€THEMEP3JIbIX

MOPO/I:

1 — Mappe-Caute, Huskas naiina (riy6una 1.6 m); 2 — Comnounas

Kapra, Bbicokas saiina (ray6una 1.1 m); 3 — Conounas Kapra,
Hu3Kast Jaiina (ray6ouna 0.65 m).

1ecc TPOMeP3aHust 1 HOBOOOPA30BAHUsST COBPEMEH-
HOM MEP3JIOTHI, HO TOPMO3HT €70 (pPHC. 5).

B pesysibraTe MHOTOJIETHETO MOHUTOPUHTA TEM-
MepaTypHOTO PeKUMa B CE30HHOTAJIOM CJIOe U BEpPX-
Hux ropu3dontax MMII B ckBaxkmHax Ha Jaiijax B
paitonax Mappe-Caine u Conounas Kapra nmosydeHsr
MIPONIOJIKUTEIBHBIC PA/IBI U3BMEHEHUS TeMIIePaTyPhI
MMII na pasubix rayounax. JleTaabHble TaHHbBIE
JIAT0T BO3MOKHOCTD OTIPEIETUTH OCHOBHBIE OCOOEH-
HOCTU U3MEHEHNS TeMIIePaTyPHOTO PEKNMa.

Amanus pacripesiesieHusi CPEHETOI0BOM TeMITe-
paTypsI mopo o Trybune 171st yaactka Mappe-Caie
(puc. 6) TOKa3bIBaET, YTO TIYOUHA HYIEBBIX TOMOBLIX
AMILTUTY/L TeMIIepaTypbl IPOMEP3AIONINX OTI0XKe-
HUIi He nipeBbInaeT 3—4 M. CpeiHero1oBasi TeMiepa-
Typa Mep3JIbIX TOPOJ Ha rayoune 3.5 M COCTaBIAET
-3.5..—4.5 °C. 910 mpumepto Ha 1.5 °C BbIIIe, 4eM B
CKBa)KMHAX Ha TIOBEPXHOCTHU TPEThel MOPCKOI Teppa-
col [Bacunves u dp., 2008]. Majast MOIITHOCTH CJIOST
HYJIEBBIX TOJ[OBBIX aMILIUTY/] OOBSICHSIETCS 3aTpaTa-
MU TeTTa Ha (pa3oBbIe Mepexo/Ibl B TOJIIE TTPOMep3a-
IONIMX 32COJIEHHBIX TIOPOJ ¢ TeMIepaTypoil ha3oBbIX
nepexonoB okoio —4 °C. Ilo manusim H.D. I'pu-
ropbesa [ 19871, na maiine o. BomoTHBIH, pacnooxeH-
HOTO B HECKOJTBKUX KMJIOMETPaX OT CKBAKIHBI, CPe/I-
HETOI0Bast TEMIIEpaTypa Mopoj Ha TIyOHUHE 5 M CO-
crasisia —4.0...—5.0 °C. TiyOuHa HyJIEBBIX TOIOBBIX
aAMIITUTY/] TeMTIEPaTyPHhI (110 €T0 JJAHHBIM ) IOCTUTAET
4-5 m. Ilpu atom momuocts MMII cocraBisier
5—10 m. CiretoBaTeIbHO, Ha MOPCKHUX JIaliflaX B pailo-
He Mappe-CaJie TpoucXouT HOBOOOPa3OBaHKeE CPaB-
HUTEJIBHO HU3KOTEMIIEPATyPHOI MeP3JIOTHI CO Cpe/i-
Heroj1oBoil TemmiepaTypoit aHmxke —4 °C.

Ha ocHoBe JTaHHBIX MHOTOJICTHUX HAGJIIOCHUIT
MOKHO PaCCUYUTATh CPETHETO/IOBYIO TEMIIEPATYPY IO
MTOKA3aHUSM TEMIIEPATYPHBIX TATUNKOB [T KasK[0M

ryOUMHBI yCTAaHOBKY gaTurka. Jlajee 17 Kaxkoro
rozia HabJIOAEHUN MOKHO OIIPELENUTh IPagueHThI
CPEIHETOMOBBIX TEMITEPATYP TIOPO/ B CE30HHOTATOM
cyioe B BepxHeM ropusonte MMII u orteruTs Temo-
BbIE TIOTOKH, OCPE/IHEHHBIE 32 TO/I. B kKayecTBe mepBo-
ro nNpubAMKeHUs I pacyera rpajieHTOB TeMIlepa-
TYPBI UCITOJIb30BAHA JTUHEHAST MHTEPITPETAIINS.

Kaxk cnenyer us puc. 6, 7151 pa3HbIX JIeT pa3HUIa
CPEIHETOIOBBIX TeMITepaTyp 1o riyouHe (TpaareHT)
passmuna. Makcnmasbubiii rpaguent 1715t Mappe-Ca-
sie ormevadicst B 2008 r. u gocruran 1.6 °C/m. Munu-
MaJIbHBIE TPAIUEHTHI CPETHETOMOBON TEMIIECPATYPHI
xapaktepHbl 1 2010, 2013 u 2014 rr. B 211 TOABI
OHM UMEIOT OTPUIIATEIbHbIE 3HAYEHUST B JIOJIN TPaJLy-
ca uiu 6auskn K Hy 0. Cleayer TakKe OTMETHTD,
YTO UIMEHHO B 3TH TOJIBI CPETHETOIOBAS TEeMITepaTypa
BO3/1yxa OblIa OJIM3Ka K KJIUMaTHYECKOIT HOpME.

CpepgHerogoBas TemnepaTypa nopog, °C
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Puc. 6. Pacnpenesenue cpeaHeroioBoii Temmepa-
TYpbl B BePXHUX TOPU3OHTAX MHOTOJIETHEMEP3JIIBIX
nopoz no riy6une, Mappe-Cane (Huskas naiiza).
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BesmmuuHbl aHOMaMIi TEMIIEPaTYPbI BO3/1yXa U IPa/IHEHTOB TEMIIEPATYPbI IIOPOJ
B BEPXHUX FOPU30HTaX IIPOMeP3alolieii ToIu

Yyacrox [Tapamerp 2008 r. | 2010r. | 2011r. | 20121 | 2013r. | 201471 | 2015T.
Mappe-Casne| Anomananu temiepaTypbl Bozayxa, *C 2.6 -0.3 3.3 4.1 0.3 0 2.4
I'papuent temmneparypst nopog, ‘C/m 1.7 -0.2 0.6 1.6 -0.1 0 1.0
Conounas Anomasnuu Temiieparypsl Bosayxa, °C - 1.0 3.8 3.7 0 0.7 -
Kapra TpanuenT Temiepatypsl 1opos, °C/m - 0.38 0.81 1.0 0.25 0.5 -

TenyoBoii MOTOK paccYUTBIBAETCSA KaK IIPOU3-
Besterue rpajguenTa remueparypst gradT [°C/m| Ha
koahduiuenT remnomnpoBoguoct A [Bt/(°C-m)].
Wcxouble fanHble 151 pacyeToB aHOMAJINH TemIle-
paTypbl Bo3ayxa (Kak Pa3HUIIBI CPEHETOI0BON TEM-
mepaTypsl 32 KOHKPETHBIH TOM U KJANMATAYECKOM
HODMbBI) W BEJMYUH T'PAIUEHTOB TEMIEPATypPhl B
BEPXHIX FOPU30HTAX ITPOMeP3aloIeil TOMIIN HU3KIX
maiin g Mappe-Cane n Conounoit Kapru npusee-
HbI B Tabsuiie. ['paiieHThl TEMITEPaTy Phl OTPe/eICHbI
HA OCHOBAaHUU TPEH/IOB CPEIHETOIOBBIX TEMIIEPATYP
(cMm. puc. 6, 7, a). 3navenus kKoapPUITMEHTA TETLIO-
[POBOJHOCTU HPUHSITHI MO0 CIIPABOYHBIM JaHHBIM
[CHuII 2.02.04-88, 2001]. [l Mep3JbIX BOJJOHACHI-
HIeHHBIX cytiecel A, cocTtaBiusier 1.98 Br/(°C-m), nis
Tanbix A, = 1.86 B1/(°C-m). [Ipu orerke TemIoBBIX
MMOTOKOB YYUTHIBAJIU, YTO OKOJIO JIEBSATA MECSIIEB B
TOJLy TIOPOJIBI B BEPXHEM CJIO€ HAXOJATCS B MEP3JIOM
COCTOSTHUU U TOJIbKO TPU Mecsiiia — B TajoM. B pac-
YeTax MCIO0Jb30BAHA CPE/IHEB3BEIIEHHAS 3a TO]] Be-
JUYnHA K09hGUINEHTAa TETIONPOBOAHOCTH A,, =
=1.96 Br/("C-m).

TermoBoli TOTOK CBEPXY, PACXOYEMBbIIl Ha TIPO-
rpeB BEPXHETO rOPU30HTA MEP3JIOI TOJIIH HA YYacT-
ke Mappe-CaJie, B MAKCUMAJIbHO TEILIbIE TO/bI HoJiee
geM B 50 pas IpeBbIIIaeT BEJUYUHY TEIJIOBOTO TIOTO-
Ka CHU3Y, KOTOpas B MEJIKOBOIHON yacTu Kapckoro
mops cocrasasier 0.045-0.058 Br/m? [ Meavnuxos,
Cnecusues, 1995]. B 1iesiom 3a tiepuo HaGJIIOIeHUI
BEJIMUYMHA TEMJIOBOTO TIOTOKA B BEPXHEH YyacTu mpo-
Mep3atomieii Tosm usMensnach ot —0.4 1o 3.4 Br/m2.

a
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B 6oJiee cypoBBIX KJIUMATHYECKUX YCIOBHUAX B
patione Comnounag Kapra rpu pacripocTpaneHu mpe-
CHBIX MOPCKUX OTJIOKEHUI IIPOUCXOIUT HOBOOOPA30-
BaHue enle 6osiee HU3KoTeMIeparypHubix MMII. Ho-
BOOOPa3oBaHKe MEP3JIOThl HAUMHAETCS elle Ha MeJi-
KoBobe. CpeHeToI0BasT TeMIlepaTypa BEPXHETO
ropusonTa MMII Ha HU3KOI J1aiijie 32 Bpemst HabJII0-
nenui usmensach ot —4.8 1o —7.7 °C. Boicokas yaii-
Jla XapaKTepu3yeTcs BeJUIYNHAMU CPEeHETOM0BON
TemIiepaTypsl mopos ot —4.8 1o —5.4 °C.

B ycanoBusix Comnounoit Kapru ve yznanoch ycra-
HOBUTbH TJIyOUHY CJIOSI HYJIEBBIX TOAOBBIX AMILIUTY L.

Pacrpesiesienue u rpajinenTbl CPeIHETOIOBBIX
TeMIIepaTyp 1o riyOuHe s KaskIoro roja HabJome-
HUS OTIEJIBHO JJIs1 HU3KOM U BICOKOU Jraliibl Cormou-
Hoit Kapru nipuBeennl Ha puc. 7, a, 6 COOTBETCTBEH-
Ho. O6paraer Ha ceOs1 BHUMaHVE pasjiidie B 3HaUe-
HUSX TPAIUEHTOB /IJIsT HU3KOU 1 BHICOKOM JIAlibI, T. €.
Ha pasHbIX TUIAX JaHIIadTOB rPaIUEHThl TEMIIEPaA-
TYp MOTYT pa3jinyaThbCs MO BeJndnHe. B ycioBusax
HUBKOM JIaiiibl JJIs1 BCEro Iepuoaa HabaoaarTcs
HOJIOXKUTE IbHbIE 1100 GJIM3KIe K HYJII0 IPaJUeHTHL.
Jlu1s1 BBICOKOW Jralijibl TPAJIMEHThl CPEJIHETO/I0BOM
TeMIIePaTyphl 10 TJAyOuHe Be3jle OTPHUIATEeIbHbI.
B 2010 r. na HU3KOH nafife HAOGII0MATOCH He3HAY -
TeJbHOE OTeIIeHre U HeOOIbIION TOJIOKUTETbHbIN
rpaguenT cpeprerogoseix temmepatyp (0.38 °C/m),
Ha BBICOKOU JIalific — OTPUIIATEIbHBIN TPAJIUCHT CPe/I-
Hero10BBIX Temnepatyp (—0.4 °C/m).

Kak u gns Mappe-Caite, MakcuMaJibHbIE BEJIU-
YUHBI TEMJIOBBIX TIOTOKOB CBEPXY TPEBBIIIAIOT TETLIO-

0
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Puc. 7. Pacnpenenenue cpeaHero/10Boii TeMmnepaTypsl B BEPXHIUX TOPU30HTAX MHOTOJIETHEMEP3JIbIX TOPO/T

no rayoune, Comounas Kapra.

a — Hu3Kad Jaiia; 6 — BblcoKas Jaija.
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BOIf MMOTOK CHU3Y U U3MEHSIOTCS OT rojJla K TOy B
npenenax 0—2 Br/m?.

AHayi3 U3MEHEHUS BEJWYWH CPEHEr0I0BOM
TeMTIEpPaTypbl U UX TPAAMEHTOB B MIPOMep3atoleit
TOJIIIE 3aCOJIEHHBIX U TIPECHBIX OTJIOKEHUI TT03BOJISI-
€T cJie1aTh BBIBOJ, YTO B 1[€JIOM TeMIlepaTypHbIi pe-
KM 1IpY HoBooGpasosanun MMII orsevaer Kinma-
Tryeckoir Hopme. [Ipu npeBbIeHNN 9TONW HOPMBI
HabJII0/IaeTCSA OTEIJICHUE MEP3JIOTh 1 3aMe/[JIeHUe
HosoobpasoBanusgs MMII, a npu ee MOHMKEHUU —
OXJIK/IEHUE MEP3JION TOJIIN 1 YCKOPEHHOE TPOMep-
3aHMe.

CpaBHeHMe BEeJTMYMH TEIIOBBIX TOTOKOB € aHO-
MaJIell cpe/lHero/loBO TeMIepaTypbl BO3/IyXa, pac-
CYNTAHHON KaK pasHUIA MEKIAY CPETHErOIOBBIMU
TeMIlepaTypaMy 3a TEKYIIUI TO/L U KJINMaTHYeCKO
HOPMOI, TIOKa3bIBAET UX JIOCTATOYHO BBICOKYIO KOP-
peasinuio (puc. 8). Paanyc koppensuun (R?) nns
Mappe-Caue cocrasisier 0.74, nnst Conounoit Kap-
ru — 0.89. Takum o6pasoM, IpOBeIeHHbIE HAOIIO-
JIeHUS TTO3BOJISAIOT OIEHUBATH TEIJIOBbIE MOTOKU B
MEp3JBII TPYHT B obaactu HoBooOpaszoBanus MMII
B 3aBUCUMOCTHU OT (DAKTUYECKUX MJIM MPOTHO3HDIX
AHOMAJINIA TeMIIEPATYPbI BO3IyXa.

ITO JlaeT BO3MOKHOCTD YIPOCTUTH MOJICTTbHBIE
pacdeTbl TEPMUYECKOTO COCTOSTHUS TPOMEP3AI0TIX
toJii. OOBIYHO MPU MOJECTUPOBAHII TEPMUYECKOTO
COCTOSTHUSI MHOTOJIETHEMEP3JTBIX TTOPOJI UCTIOJIb3YET-
csI TeMIlepaTypa Ha THEBHOI TTOBEPXHOCTH, T. €. Tpa-
HUYHOE yCJIOBHE [1€PBOTO pojia. Bimsguue pacturesb-
HOTO ¥ CHE’KHOT'O IIOKPOBOB YUUTBLIBAETCA IIyTEM BBe-
JIEHUS CJ104 C 33JIAaHHBIM TETIJIOBBIM COITPOTHBJICHUEM.
OnHako UCIoIb30BaHKe TPAHUYHBIX YCJIOBUI 1ep-
BOTO pPOJIa B pacyeTax HOBOOOPA3OBAHUST MEP3JIOTHI
3aTPY/IHEHO M3-32 HEM3BECTHBIX CBOMCTB M 3aKOHO-
MepHOCTeH N3MEHEHUS PACTUTEIbHOTO U CHEKHOTO
MMOKPOBOB BO BpeMeHu. Vcmosb3oBanue BeTUYnH
TETIJIOBBIX MMOTOKOB B KAUE€CTBE TPAHUIHOTO YCIOBUS
BTOPOTO Pojia T03BOJIsIeT 060UTH 3Ty IIpobieMy, mo-
CKOJIbKY TETIJIOBOI IMMOTOK B TPYHT 3aBUCUT TOJTBKO OT
AHOMAJINIA CPETHETOI0BOI TEMIIEPATyPhl BO3/LyXa.

BbIBO/IbI

[TpoBesenbl puiUTEIbHBIE MOHUTOPUHTOBBIE Ha-
GJIIO/IEHNS 32 TEMTIEPATYPHBIM PEKUMOM BEPXHUX
TOPU30HTOB 3aCOJIEHHBIX U ITPECHBIX ITPOMEP3aI0TUX
OTJIO’KEHUH B YCJIOBUSX COBPEMEHHDBIX MOPCKUX JIali/l
Kapckoro mopst g n1Byx yuactkoB (Mappe-Caie Ha
3anazanom fmane n Comounas Kapra na 3anagnom
Taiimbipe), pa3anvalonuxcs Mo YCJAOBUSIM TTPOMED-
3aHUA.

Ha ¢one 00611ero moBbIIIEHNST TEMIIEPATYPBI
BO3MyXa B ADKTHKe Ha HUI3KUX MOPCKUX JIai/1aX mpo-
ucxoaut Hopoobpasosarnue MMII 110 cunreHeTnye-
CKOMY THUITy KPUOTEHE3a.

[TosrygaeHHbIE aBTOPAMU PSI/IBI ICTATLHBIX HETIpe-
PBIBHBIX HAGJIIOEHUN TTO3BOJIUIIN OIEHUTD CPeIHe-
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Puc. 8. Koppexsinust Mmesk1y aHoOMaJIMsIMU TeMIepa-
TYpbl BO3/lyXa U TECILVIOBBIMH INIOTOKaMH Ha HU3KUX
Jaiizax.

1 — Mappe-Caue; 2 — Conounas Kapra.

TOJIOBbIE TeMTIepaTypbl BepxHUX ropu3onToB MMII.
B paitone Mappe-Caie cpemHerososast Temneparypa
mopoj Ha Jiaiize cocrasisier —3.5...—4.5 °C. Tiybuna
CE30HHOTO OTTaWBaHUs HocTuTaeT 1.8 M, a MOIITHOCTH
CJI0s1 HYJIEBBIX TOOBBIX aMIUJIUTY/ HE IIPEBBIIIAET
3—4 m. Mommuocts MMII Ha yuacTKax HOBOOGPa30-
BaHust Mmep3oTel Menee 10 M. Paspes npencrasiien
Yepe0BaHNeM MeP3JIbIX 3ACOJ€HHBIX TOPO/] C TOHKNU-
MU JIMH3AMU U THE3/IaMU JIb/IA U OXJIAKIEHHBIX T11ac-
TUYHBIX TTOPO/I.

Ha yuactke Comnounas Kapra coBpemerHoe HO-
BooOpasoBanne MMII HaunHaeTcs elie Ha MOPCKOM
MEJIKOBOJIbE TP raiyOuHe Mopst Meree 1.5 M, uTo co-
OTBETCTBYET MAaKCUMaJbHON TOJIIMHE MOPCKOTO
Jbaa. 3nech GopMuUpyeTcs MepaJias TOJIIA CO Cpefl-
HEeroIoBbIMU Temriepatypamu iopos —4.8...—7.7 °C na
HU3KOI Jaiine n —4.8..—5.4 °C Ha BbICOKOI Jaiije.
Paspes mnpejacraBieH MpecHBIMA MOHOJUTHBIMU
MEP3JBIMU TTOPOIAMHU C MACCUBHOW U MUKDPOJIIH30-
BU/IHO-CJIOUCTON KPUOT€HHOW TEKCTYPOIl.

PaccunTaHbl BeJIMYMHBI TEIJIOBBIX TTOTOKOB B
TPYHT CBEPXY, KOTOPBIE B OT/EJbHBIE TO/IBI TPEBHITIA-
0T TeILJIOBbIe TOTOKU cHu3y B 50 pas. Y craHoBJIeHO,
YTO TEMJIOBbIE MOTOKK OJU3KK K HYJIIO, €CJIU CPEIHE-
TOJZIOBasT TEMIIEPaTypa BO3/yXa COOTBETCTBYET KJIH-
Marudeckoit Hopme. Takum 06pazoM, MOKHO TOBO-
PUTD, YTO TEIIJIOBOW PEKUM MTPOMEPIAIOIINX TTOPOJL B
I[EJIOM OTBEYAET KINMATHIECKON HOPME.

YcraHnoBisieHa TecHasi KOPPEJSAIMOHHAS CBI3b
TEIJIOBBIX OTOKOB C TEMIIEPATYPHBIMU AHOMAJIUSIMU,
YTO MO3BOJISET YITPOCTUTH MOJIEJIbHBIC PACYETHI TEpP-
MUYECKOTO COCTOSTHUST TIPOMEP3ATOIIIX TOJIIII.

Pa6oma svinonnena npu (unancosoii noddepiicke
PODU (npoexm Ne 18-05-60004). /lannwvie no ¢pusu-
YECKUM CBOUCTMEAM OMILONCEHULL NOJYUEHDL 8 PAMKAX
npoexma PODU (Ne 16-05-00612 A).
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