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PaccmoTpenbl 0cobeHHOCTH (DOPMUPOBAHUS TEMIIEPATYPHOTO PEKUMA BEPXHEIO TOPU30HTA MHOTOJIETHE-
MEP3JIBIX MOPOJL B TIEPEXOIHO 06JIaCTH OT CyIIU K MOPIo Ha 3anagHoM SImase. Ha ocHOBe IpsiMbIX HabJI0IeHI
YCTAHOBJIEHO, YTO B 0OJIACTH IETPA/IAIINI MHOTOJIETHEMEPSJIBIX TIOPO/I CPEHET0I0BAsI TEMITEPATYPA 3ACOTEHHBIX
nopozt 6JM3Ka K TeMiiepaType 3amep3anust. [yOuHa cjiost HyJIEBBIX TOAOBBIX aMILIUTYJI TEMIIEPATYP MOPOJL CO-
crasusier 2.5-3.5 M. Ha HU3KUX MOPCKUX JIaiiIaX MPOUCXOANUT HOBOOOPA30BAHUE MHOTOJIETHEMEP3JIBIX TTOPO/I,
UX CpeiHerooBas temmeparypa cocrasisier —3.9 °C. [iyGuHa cJI0s1 HyJIEBBIX TOAOBBIX aMILIUTYI TEMIIEPATYP
TIOPO/L He TIPEBLITIAET 3—4 M.

Temnepamypnulii pexcum MHOZOICMHEMEPINbIX NOPOO, Kiumam, bepezosas. sona, 3anaonas Cubupo, Aman
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This paper analyzes specific features of the thermal regime evolved in the upper portion of permafrost in
the transition area between land and sea on western Yamal Peninsula. Based on direct observations, the mean
annual temperature of saline sediments is found to be about freezing point in areas where permafrost is subject
to degradation, with the depth of zero annual amplitude occurring at 2.5-3.5 m. Permafrost continues to form
at low marine laidas, where mean annual temperature of sediments averages —3.9 °C. The depth of layer with
zero annual amplitude in this area is less than 3—4 m.

Thermal regime of permafrost, climate, coastal zone, Western Siberia, Yamal

BBEJAEHUNE

ITpo6siema U3yveHUs PeakIlui KPUOJUTO30HBI  Hud [Streletskiy et al., 2014]. Y craHOBJIEHO, 4TO B OT-
Ha M3MEHEHUs KJIUMaTa B TOCJe[HUE NECITUAETAsS.  BET Ha MOTEIIeHNe KINMaTa HabJI01aeTCst TIOBbIIIe-
CTajIa OJHOH 13 IPUOPUTETHBIX. Boimonnens o6mup-  Hue temuepatypbl MMII, a B HEKOTOPBIX CIydasx
HbIE UCCJIEIOBAHUS TEMIIEPATYPHOTO PEKUMA MHOTO-  TIPOMCXOJUT TPOTAauBaHUE BEPXHUX TOPU30HTOB
setaeMepanabix mopog (MMIL) [Anucumos, beroryy- MMII, BunoTs 10 moano# nerpananun [llasnos,
xas, 2002; Iasnos, 2003; Pomanoscxuii, 2006; Manxosa, 2005; Obepmar, 2006]. Bee atu pabotsl u
Romanovsky et al., 2011]. Co3naHa MeXIyHAPOIHAST  BBIBOJBI OTHOCSITCS IPEUMYIIIECTBEHHO K KOHTHHEH-
ceTh U cucTteMa MOHUTOpUHTA TeMrniepaTypsl MMII  tasbHOI KproanTO30HE.
(GTN-P) u ryOUHBI CE30HHOTO TPOTAUBAHUSI TeMiepaTypHbIil peskuM CyOaKBaJlbHbIX MHOIO-
(CALM). PaszpaboTaHbl MOJXO/ABI M METO/IBI OI[EHKK  jieTHeMep3abix nopox (CMMII) ocraercs npakTuye-
OTKJINKA KPUOJHUTO30HBI HA KIMMATUYECKNE U3MEHEe-  CKHU He M3yYeHHBIM. VIMeroTCsl JIUIIb OT/AeIbHbIE U3-
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MEpPEHUS TEMIIEPATYPbhl B CKBAKMHAX, BCKPBIBIINX
CMMII [Menvruxos, Cnecusues, 1995; Poxoc u 0p.,
2009]. 3nech TeMIepaTypHbIi pexxuM hopmMupyercs
I0/1 BIUSTHUEM U3MEHEHUS TPUIOHHON TeMIIepaTyphbl
MOPCKOH BO/Ibl, KOTOPasd, B CBOIO OYepe/lb, MOXKET Me-
HATHCS 0] BO3/ICHCTBUEM KJINMATUYECKUX U TUIPO-
JIOTUYEeCKUX ycjoBuit. Ycranosieno, uro CMMII
npejcTaBjdeHbl AByMs TUnaMu: 1) pesukTOBbBIE
CMMII, chopmupoBaBimmecs: B mepruoz OCAeHETO
MOXO0JIOAHUs ¥ OOIINPHO# perpeccun Mopst 21—
12 ThIC. MeT Hazaz; 2) cyGaKBaJIbHbIE ITOKOOOPa3HbIE
MepaJIble TeJia, 06PasyIoNIecs 3a CUeT CTPYHHON Je-
ra3aluy U MepeoXJIaKIeHNS OXJIAKIEHHBIX TTOPOJ
[Menvruros, Cnecusyes, 1995). Ilpu rnybunax Mopst
6osiee 20 M remmiepatypa CMMII 67m3ka Kk TemIiepa-
Type (as3oBbIX nepexonoB [Bacunves u dp., 2015] u
cocraBJsieT, Kak mpasuso, —1.0..—1.5 °C. Ha manbix
raybunax Mmopsa CMMII umeior 6ojiee HUBKYIO TEM-
neparypy ¥ mporpeBaioTcst CBepxy; o6pasyercs ciie-
nndudecKknit TeMIiepaTypHbIN MPOMUITH C TOCTOSTHHO
MOHWZKATOMIENCs ¢ TIIyOHHON TeMIepaTypoii. B takux
ycaoBusax temmeparypa CMMII moxer gocturath
—4...—5 °C [Bacumwves u dp., 2015; Nixon, 1986]. Cie-
JI0BaTeJIbHO, MOKHO cunuTaTh, 4To 1ag CMMII xa-
PaKTEPHBI JIBa TUTIA TEMIIEPATYPHOTO PEKUMA: KBAa3H-
PaBHOBECHBIN Ge3rpajueHTHBIN ¢ TeMIlepaTypoi,
6sin3KOM K Temrepatype (azoBbIX MEPEXOI0B, U He-
PaBHOBECHBIM HU3KOTEMIIEPATYPHBINA ¢ 0OpaTHHIM
IPAJMIEHTOM.

B nipubpeskHO-MOPCKOH 30HE KOHTUHEHTATbHBIE
u Mopckre MMII paszeJieHsl epexoaHoi 061acThIo.
Benen 3a T. Ocrepramiiom | Osterkamp, 2001] aBTops
OTHOCSIT K TIEPEXOHOI 06J1aCTH Ty YaCTh MOPCKOTO
noGepexbs (KakK CYIIH, TaK U MOPsI), B TIpeJeiax Ko-
topoit MMII onHOBpeMeHHO UCTIBITHIBAIOT BIANSIHUE
KIMMATHYECKUX U TUAPOTOTHYECKUX YCIOBUI.

VHUKATBHBIN TOMUYHBIN IIUKJ HAGIIOIEeHII 3a
tepMuyeckuM pexxkrumomM MMII B niepexo/iHoit 00.1a-
CTU B MEJIKOBOJIHON yacTu jiesibThl p. Makkensu (Ka-
uaza) B 2005—-2006 rr. 6pw1 Bemosnnen C. Cosomo-
oM [Solomon et al., 2008]. OT10KeHUsT METKOBOIbSI
mpecHbie, TeMIiepaTypa GaszoBbIX TEPeXoI0B HIn3Ka
k 0 °C. YcTaHOBJIeHO, UTO CPEIHETO/IOBbIE TEMIIEPA-
Typsl BepxHuX ropuzonToB MMII 37ech cocraBuim
—2.4..-3.7°C.

OpHoroAMYHbIE U3MEPEHUS TEeMIIEPATYPhI B
20-MeTpPOBOH CKBa)kKMHE TIPU IIIyOWHE MOPSI 0KOJIO
4.5 M B paiione meteoctantuu (M/c) Mappe-Case Ha
3amagunom Smamne B 2014-2015 rr. npoBemens
B.A. Iy6posunbim [Jybposun u dp., 2015]. CkBaxu-
Ha pobypeHa Ha ynanerun okoo 800 M ot Gepera B
TaJuKe, oTHeasdoneM KouTunenTanabapie MMII ot
maccusa CMMIIL. Temneparypa Ha riybune 20 M co-
craBuiia —1.34 °C npu Temnepatype $Ha3oBbIX Tepe-
xoz10B B ipezenax —1.4..—1.8 °C. MomnocTb cios
TOJIOBBIX TEILIIO0O0POTOB OCTHUTATA 5.5 M.

[ug yenosuii 3amaguoro SImMana XxapakTepHBI
J[BA TUIIA TIePeXOHBIX obsacreil. [lepBblil pa3BUT Ha
y4acTKax PacIpoCTpaHeHus: TepMoabpa3sHOHHbIX Oe-
PEroB M BKJIOYAET IJISIKM M ITPUMBIKAIOIIUH TTOBO-
JHBIN CKJIOH 10 TIyOUHBI MOPS TIpUMEpHO 6—8 M.
['1aBHOIT 0COOEHHOCTHIO HTOTO THIIA IIEPEXOIHON 06~
JIACTH SBJISIeTCS Jlerpajlaliisl MHOTOJIETHEMEP3JIbIX
IIOPOJI, BILJIOTH JIO [Iepexo/ia X B OXJIaK/IEHHOE CO-
CTOSIHHE TI0 Mepe OTCTYHaHust GePeros.

Bropoii Tum nepexogHoi 06JaCTH MPUCYII HU3-
KUM MOPCKUM JialiJlaM Ha y9acTKaX COBPEMEHHOM
MOPCKOH akkymyJsiiiuut. OH BKJIIOYAET TEPPUTOPUN
COOCTBEHHO JIAli/[bl U TPUMBIKAIOIIETO MOBOIHOTO
CKJIOHA JI0 TIyOWHBI MOPSI, OTPAHUYEHHOU 30HOU
cMep3aHus MOPCKOTO Jibjia ¢ IHoM. [1o MHOTONIeTHIM
HabmonennaM na M/c¢ Mappe-Caie, MaKcUMaJIbHAS
MOIIHOCTb ITOKPOBA MOPCKOTO Jibjia ocTuraet 1.6 m.
ITa ry6rHA ¥ OTIPE/IesIsieT BHEITHIO TPAHUILY Tepe-
XOJHOH 061aCTH BTOPOTO THIA. ITOT TUII TIEPEXO/I-
HOU 06/1acTH XapaKTepu3yeTcst HOBOOOPa3oBaHUEM
MHOTOJIETHEMEP3JIBIX TIOPO/I.

BJIUSAHUE U3MEHEHHU KJIUMATA
1 MOPCKUX TUIPOJIOTUYECKHUX Y CJIOBUIA
HA TEMIIEPATYPHBIIT PE;KUM
MHOTOJIETHEMEP3JIbIX IIOPO/]

[unamuka Temmnepatypet MMII B mepexomubx
00sacTsIX 000UX TUIIOB OMPEAEISIETCS U3MEHEHUSIMU
KJMMaTa U MOPCKUX THIPOJIOTUUECKUX YCJIOBUIA.
HauGoblimii nHTEpeC IpecTaB/sieT aHaIi3 U3Me-
HEHUS TEMITEPATYPbI BO3/yXa BO BpPEMEHH, IIOCKOJTh-
Ky UMEHHO C 3TUM CBSI3aHbI IEPEMEHBI B COCTOSTHUU U
Harpasyieanu sBosonu MMII. Ornenka tenieHmin
U3MeHEeHUsT TeMIepaTypbl Bo3ayxa B Poccuiickoit
Apxruke npoBenieHa A.B. ITasnossim [2003]. Io ero
NaHHbIM, HaunHasg ¢ 1970-x rr. B paiione ceBepa 3a-
nagHoit Cubupu HabI0gaeTCs: BhIpa)KeHHOE II0Tell-
Jieane kauMara. [Tpu aToM HanboJIbINee TOTEIICHIE
XapaKTePHO /I KOHTUHEHTAJbHBIX PAOHOB, Ha
MOPCKHX II06EPEKbSIX IOTEIIEHIE BhIPAKEHO ropas-
1o ciabee [ITasnos, Manxosa, 2005].

J17151 O1leHKY TPEHIOB 9BOJIIOIIUN KPUOJUTO30HBI
Ba)KHO 3HATh, TPOUCXOAUT JIX MOTEILJIEHUE KIAUMaTa
TOJIBKO 32 CYET ITOBBIINEHUST CPETHE3UMHUX TEMITEPa-
TYP BO3/lyXa WJIH JK€ CPEeTHEIETHSIS TeMIIEpaTypa BO3-
JlyXa ToKe ToBbIIMaetrcd. /(g ananusa TeHAeHITUHN
BPEMEHHBIX M3MEHEHWH TEMIIEPATyPhl BO3IyXa MOCJIE
1970 r. paccmoTpum manubIe IO M/c Mappe-Cazre.
N3menenust cpe/iHETOIOBBIX, CPEAHESUMHUX U CPE/I-
HeJIETHUX TeMIIepaTyp BO3/yXa IO JaHHBIM METeo-
craHIun puBeneHsl Ha puc. 1. Haumnas ¢ 1970-x rr.
HabI0MaeTCs MOBbINIEHUE ¥ CPEAHErOL0BbIX, U
cpenHeneTHux Temrepatyp. s paitona Mappe-Ca-
Jie TIOBBIIIIEHUE CPETHET0/IOBON TeMITepaTypbl BO3-
nyxa 3a 1970-2015 rr. cocrasusier okouio 2 °C, wiu
0.04 °C/roa. [loBbimenne TeMIepaTypbl BO3AyXa CO-
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Puc. 1. U3meHnenue cpeaneronossix ( 1), cpeaHe3nm-
HEX (2) U cpeaneseTHHX (3) TeMneparyp Bo3ayxa o
naHHbIM MeTeoctaHiiuu Mappe-Carie.

MIPOBOKIAETCS CMEIIEHNEM JIaT YCTOHYMBOTO Tiepe-
xoza gepes 0 °C (puc. 2). Kak BugHO, 1ara ycroitun-
BOTO Tepexojia TeMIIEPATyPhl BO3/lyXa BECHOU He
MMeeT BhIpa’keHHOTO TpeHzaa (cM. puc. 2, a). B cpen-
HEM TEePEX0/l TEMIIEPATYPBI OT OTPUIATETbHBIX 3HA-
YEeHUH K TMOJOKUTENbHBIM MTPOUCXOIUT TPUMEPHO
10 utons. Ocennuii nepexo/| OT MOJIOKUTETHHBIX 3HA-
YEeHUW TeMIIePaTyPhl K OTPUIIATETHHBIM CMETAETCS
KO Bce GoJiee MO3AHUM JaTaM — ¢ 5 OKTA0ps K 16 ok-
Ts16pst (cM. puc. 2, 6). [IpyruMu cJI0BaMu, TIEPUOJL C
OTPUIIATETHHBIMU TEMIIEPATYPAMU BO3/IyXa HACTYyTIa-
et Bce no3aHee. CooTBercTBeHHO, HA 10—-12 nHEN
CIBUTAIOTCS IATHI YCTAHOBJIEHUSI CHESKHOTO TIOKPOBA.

Ha ¢bopmupoBanue TteMmepaTypHOTO TOJIS
MMII B iepexoaHoit 06J1aCTU CYLIECTBEHHO BJIUSIOT
TOJIIIIMHA MOPCKOTO JIbJIa U TEMIIEPATypa MOPCKOI
BOJIbI B MEJTKOBO/THOM 30HE.

ITo gannbiM Habmoxenuii na m/c Mappe-Caine
YCTaHOBJIEHO, YTO (DOPMHUPOBAHIE JIETOBOTO TOKPOBA

4 nons -
24 VtoHSA *
14 nioHs . * .

4 NioHs . -

25 mas |

*

*

Ha MOpe HauWmHAEeTCsS BO BTOPOH—TpeThell AeKaie OK-
Ts16ps1. MakCUMasIbHBIX 3HAYEHUH TOIIMHA JIb/IA J10-
CTUTaeT B KOHIIE anpeJis—Hadasie Mas. Paspyiienne
6eperoBoro npuiasg 0ObLIYHO HAYUHAETCS BO BTOPOH—
TpeTbeil Aekaze urosst. Habmogaemoe moTenienne
KJIMAaTa ¥ TIPOTPEB MOPCKUX BOJI IIPUBOJIAT K YMEHbB-
MIEHUIO MAaKCUMAJIbHOU TOJIIIIHBI JIEIOBOTO TOKPOBA
[ Willis et al., 2004]. lns ycnosuit 3amagnoro Smana
(1o nanubM M/c Mappe-Caiie) MakcuMaibHast TOJI-
HIMHA CE30HHOTO MOPCKOTO Jibjla CHU3UIach co 150 cm
B 1998 r. 1o 125 cm B 2015 1. (puc. 3). Kpome Toro,
HaGJII0/IaeTCST XOPOIIO BBIPAKEHHOE CMEIEHUE JIaT
HayaJjia JbA000pa3oBaHKs Ha MOpe K 6oJiee TI03[HIM
CpOKaM u, Ha060pOT, CMEIIEHNE AAThl Pa3pPyIICHUS
JIEIOBOTO TIOKPOBA KO Bee Oojiee paHHUM CPOKaM. 3a
nocyennue 20 jieT gaTa Havajga JbA000pasoBaHUs
CMeCTUJIach IPUMEPHO Ha 14 aHell K GoJiee 03HIM
CPOKaM, a pa3pyIIaThCs JIeJOBBII TOKPOB HaYaJl MPH-
MepHo Ha 10 gHeii panbiire. TakuM 006pasoM, IIPOIOJI-
JKUTENBHOCTD GE3JIeIHOTO MepPHojia 3a TMOoCIeIHUE
20 et yBenuunaach Ha 20—25 aHei.

Wcxonst us Mmopdosioruu npruMbIKAIOINIETO TTO/I-
BOJIHOTO GEPETOBOTO CKJIOHA € YYE€TOM TOJIUHBI ITPHU-
MAIHOTO JIb/[A, MUPIHA TOJ0CHl CMEP3AHMS Y TEPMO-
abpasuoHHbIX Oeperos cocrasisger 80—100 M, a y ax-
KyMyJIITUBHBIX GeperoB — 150—200 M, ¢ TeHaeHMel
K COKPAIIEHHUIO OT rojia K roy. Y TepMoadpasuoHHBIX
6eperoB cMep3aHue MOPCKOTO JIb/Ia ¢ THOM TOPMO3UT
JIETPaIalinio KOHTUHEHTATbHBIX MHOTOJIETHEMEP3-
JIBIX TOPOJT B MEJTKOBOHOM MPUOPEXRHOIT 30HE, a ¥
AKKYMYJIATUBHBIX Geperos HoBooGpasosanne MMII
HAYMHAETCSI y3Ke B TI0JIOCe CMEP3aHUsT Ha TIOJBOJIHOM
6eperoBoM ckJoHe. M3-3a MOTENJIEHUsT KIUMATa, 110
kpaiineii mepe B mocJiennue 30 JeT, TPOUCXOAUT
yckopenune gerpaganuu MMII B o61acTu pacmpo-
CTpaHeHusT TepMOabPa3NOHHBIX GEPETOB U yXy/IIIIe-
HUe ycaoBuii HoBooOpasoBauuss MMII B obimactu
AKKYMYJISITUBHBIX GEPETOB.

Jlpyrum BaxkHbIM (hakTopom pazsutus MMII B
MEePEXOAHOI 001acTH SIBJISIETCST TEMIIEPAaTypa MOP-
ckoii Bozibl. Hab mroieHIs 3a TeMIiepaTypoil IpUIOH-
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Puc. 2. Cmenienue 1at yCTOMYMBOrO Iepexoa TemMmneparypsi Boaayxa yepes 0 °C (a — BecHa, 6 — oceHb).
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Puc. 3. U3meHenne MakcuMaJbHOHN TOJIIIMHBI CE-
30HHOTO MOPCKOTO Jib/Ia MO JJAHHBIM METEOCTAHIUH
Mappe-Caine.
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Puc. 4. 3aBucumMocTb cpeIHEero10Boil TeMepaTypbl
MOPCKO# BOJIbI OT CPETHETO/IOBOI1 TEMIEPATyPBI
BO3JyXa MO JaHHBIM MeTeocTaHiuu Mappe-Caie
(1988-2015 rr.).

HOTO CJIOSI BOJIBI TPOBOAATCS HA M/c Mappe-Caie Ha
MEJIKOBOIbE B JIETHWI MTEPUOJ U MO0 JHIOM B 3UM-
Huit meproz. Ha ocHOBe CPOYHBIX JaHHBIX paccyuTa-
HbI 3HAYEHUST CPETHETOIOBON TeMIEPATYPbI BOJBI B
MPUIOHHOM CJioe. Y CTAaHOBJIEHA XOPOIIast KOppeJis-
11T MEXK/TY CPEIHETOJOBBIMY 3HAYEHISIMU TeMIIepa-
TYP Bozibl ¥ Bo3zyxa (puc. 4). KoaddurimenT xoppe-
nsumn R? cocrasaster 0.68. ITockombKy, Kak TOBOPHU-
Joch paHee, HaunHasg ¢ 1970-x TT. Temmeparypa
BO3/IyXa BO3PACTa€eT, Mbl BIIPaBe OKU/IATh TTOBBIIIIE-
HUSI CPEIHETOJOBON TEMIIEPATYPhI BOABI B MPUAOH-
HOM cJioe. Ha ocHOBe MMEIoINXCst JaHHBIX HabJTio/Ie-
Huil Ha M/c Mappe-Caiie B 1iepBOM IIPUOJIKEHUN
MoBbIIIEHNEe TeMIepaTypbl Boabl ¢ 1988 mo 2015 .
onenuBaercs B 0.03 °C/rog.

JlaHHble CIyTHUKOBBIX HAGJIIONEHIH MOKAa3bI-
BaIOT, YTO B MOCJIEJHUE JECITUIETHSI B CEBEPHOI
AtryaHTUKe HAOJIOMAETCS TOBBIIIEHIE TEMIIEPATY -
pPBbl OKEAaHWYECKUX BOJI B IPUIIOBEPXHOCTHOM CJIOEC
co ckopoctbto pumepto 0.05 °C/rox [ Willis et al.,
2004]. Takum 06pa3oM, MOBBILIEHHE TEMIIEPATYPBI
MIPUZOHHOTO ¢TI0t BoAbl B KapckoM Mope BOIM3H 110-
Gepexbs 3amagHoro SImana MpOMCXOAUT KaK 3a CYeT
IIpOTrpeBa BOAHOM TOJIIU HA MEJKOBObE IIPH TIOTe-
TTEHUH KJIMMATa, TaK U 32 CYeT MOCTYIIeHUsT Bee 60-
Jiee TETLJIBIX aTJaHTHYeCcKUX Bo/l B Kapckoe mope.

METOINKA HABJIOAEHUI
3A TEMIIEPATYPOJ IIOPO/I
B IEPEXO/IHOI OBJIACTHU

MOHUTOPUHT TEMIIEPATYPHOTO PEXKMMa B Mepe-
XOJHO¥ 06JIACTH OT CYIIN K MOPIO TIPEICTABIISAET CO-
60H CIIOKHYIO TEXHUYECKYIO 3aj1a4y, IIOCKOJIbKY 6e-
peroBast 30Ha HAXOAUTCS IOl BO3IEHCTBUEM TIPHUIIH-
BOB, HATOHOB U MITOPMOB. OGOPYIOBATD 3/1ECEH CYXUE
CKBAKMHBI TIPAKTUIECKU HEBO3MOJKHO, TI0ITOMY He-

06X0INMO MCMOTIH30BATh ABTOHOMHBIE JIOTTEPHI TSI
U3MepeHust TeMepaTypsl mopoxa. Habmonenus Ha
obopyaoBanHoM B paiione M/c Mappe-Caine cranuo-
HapPe OCYIIECTBJISIOTCS B IBYX CKBAXKIHAX.

CxBasknna SB 01 (69°42' c.m., 66°48' B.1.) ipo-
O6ypena B 2006 r. Ha TIsKe Y TepMOabPasMOHHOTO
00pbiBa 6,113 ypesa BOAbI 10 TIyOUHBI 2.5 M, 4TOOBI
obecrieunTh u3MepeHue Temieparypbl MMII Hike
cyost ce3oHHOTO TpoTanBanust. CKBaskuHa obcaxkeHa
MeTaIn4eckoil Tpy6oit zuamerpom 76 Mm. Beicora
YCThsI CKBAXKUHBI HAJI CPETHUM YPOBHEM MOPs CO-
crayuset 0.1 M. B ckB. SB 01 ycTanoBsieHbI aBTOHOM-
ueie sjorrepsl HOBO Water Temp Pro v2 Ha riy6u-
uax 0.03, 0.5, 1.0, 1.5 u 2.1 m. VIsmepeHust TPOBOIATCS
4 pasa B cyTku. OMH pa3 B KOHIIE TEIMJIOTO C€30HA
JNATINKA U3BJIEKAIOTCS U3 CKBAKWHBI, CUUTHIBAIOTCS
HAKOTLJIEHHBIE JaHHBIE U TATYNKN BHOBb YCTAHABIIH-
BAIOTCSI HA 3aJIaHHbIE TJIyOUHBL.

leonoruueckuii pazpes MmsKa HA yY4acTKe Tep-
MoabpasuonHoro 6epera B paiione Mappe-Caune ¢ no-
BepxHOCTHU /10 TayOuHbI 0.6 M TIpe/icTaBIeH OTIIOKe-
HUSMU COBPEMEHHOU (amuu miasiKa, CI0KeHHOM
JKEJITOBATO-CEPBIMHU MEJTKO3€PHUCTHIMY Tieckamu. Ha
ray6utie 0.6—0.8 M BBIEISIETCST CJION TATBLKY U TPa-
BUs, MAaPKUPYOIHUH HUKHIOK TPaHUILY darni.
C ry6uns 0.8 M paspes npencTaBieH BEPXHEHEO-
[JIECTOI[EHOBBIMU CEPBIMU CJIOUCTBIMH TJITUHAMU
MOpcKoTO renesuca. [Tpumepso ¢ rryounst 1.5-1.8 m
TJIUHBI — Mep3Jibie. CyMMapHasi JIbIUCTOCTD TJIWH J10-
cruraet 30-35 % [Kanescxuii u dp., 2005]. Bee otio-
JKEHUST 3aCOJIEHBI, CO/lepsKaHue BOJAOPACTBOPUMBIX
coseit B meckax cocrasisger 0.1-0.4 %, B rinuHax B
cpenrem 0.8 %. Temmeparypa 3aMep3aHisi MECKOB C
naHHou 3aconenHocthio paBHa —(.2...—0.6 °C, tamn —
okozio —1.5 °C.
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CxBaskuna SB 03 (69°36’ c.m., 66°49' B.1.) 1ipo-
6ypena B 2007 r. mpumepHO B 12 KM K 0Ty OT
M/c Mappe-CaJie Ha TOBEPXHOCTH MOPCKO# JIalifIbl, B
obsracti MOpCKOit akkymyJisaiuu. CKBakuHa Try6u-
HOM 2.5 M, ¢ 00cazKoil MeTaJIn4ecKoii Tpy6oii aua-
MeTpoM 76 MM. BeicoTa yCTbhsl CKBa)KMHBI HaJl yPOB-
HeM Mops coctasisieT 0.2 M. Bo BpeMs BBICOKHX TTpH-
JIUBOB, IITOPMOB ¥ ITPU HAarOHaX TTOBEPXHOCTD JIATbI
nokperBaercst Bojoit. J{o 2014 r. HabioneHus ¢ mo-
MOIIIBIO ABTOHOMHBIX JIOTTEPOB BBIMOJIHSINCH HA Ty~
6unax 0.03, 0.6, 1.1 u 1.6 m. B aBrycre 2014 r. 6bL1u
noGasyieHbl gaTarky Ha ryouny 2.0 u 2.5 m. Tak xe
Kak B CKBa)KMHE Y TepPMOabpasuoHHOTO Gepera, u3-
MepeHWI IPOBOAATCS 4 Pasza B CYyTKIL.

leonmoruyeckuit paspes TOJOIEHOBBIX MOPCKUX
OTJIOKEHWHT JTAHIIBI € TTOBEPXHOCTH 0 TyOuHbt 0.2 M
MIpeICTaBJIeH CPeIHEMEIKO3EPHUCTBIM TleckoM. Jla-
Jiee CJeyeT IMPOCJIOi AJJIOXTOHHOTO IJI0X0 Pa3Jio-
sKuBlerocs Topga Moraoctbio 0.2 M, chopMupoBas-
IIerocsl B Pe3yJibTaTe HAKOIJIEHUS PACTUTEIbHOTO
JIeTPUTA B JIATYHHBIX YCIOBUAX. Topd moacTmmaercs
OYPBIMU UJIUCTBIMHU, He TOJHOCTHI0 KOHCOTUIUPO-
BAHHBIMU OTJIOKEHUSIMU CYII€CYaHO-CYTJINHUCTOTO
COCTaBa C BKJIIOYEHWEM OPTaHUYECKOTO JIeTPUTA.
C rny6uHO# KOHCOMIAINS TOPOJ moBbiaeTcst. Ha-
yirHast ¢ TIyOuHbl 1.5 M, pa3pes CJI0KeH CEPhIMU TsI-
JKeJIBIMU CYTJTMHKAMU U ranHaMu. OTI0KeHus T0JI-
HOCTBIO BOIOHACKIIIIEHHBL. BIaKHOCTH (JIBMCTOCTD)
nopoy uamensiercst B npezenax 30—45 %. Orinoxenust
3aCOJIEHBI, COZlep:KaHIe BOJOPACTBOPUMBIX COJIEl B
MMOBEPXHOCTHBIX Teckax cocrasisier 0.1-0.4 %, B riu-
nax — 0.4—2.0 %. TemmepaTtypa Havaaa 3aMep3aHUs
[JIMH C TAKUM COJIEP’KAHUEM COJIell M3MEHSETCS OT
-1.1 10 -3.8°C.

B Mep310THOM OTHOIIIEHUU Pa3pes TPeICTABIEH
Yepe0OBaHUEM TBEPAOMEP3JIBIX TOPU30HTOB MOIITHO-
ctpio 0.02—-0.2 M 1 oTpuUIIaTENBHO-TEMITEPATYPHBIX
IJIACTHYHO-MEP3JIbIX cJioeB MomHocThio 0.2—0.5 M.
Taxue sxe 0cO6eHHOCTH (PU3UIECKOTO COCTOSTHUS T10-
POz TP HOBOOOPA30BAHMK MEP3JIOTHI B paiioHe Map-
pe-Caie panee ycranosun H.D. I'puropnes [ 1987].

ITomMuMo HAGJIIOAEHHIT B IEPEX0OAHOI 00J1aCTH B
paiione Mappe-CaJte mpoBO/ISITCSI MOHUTOPUHTOBBIE
HabJIIoIeHUs 3a TeMIlepaTypHbIM peskumom MMII B
mecTy HaGJII0AATeIbHBIX CKBaKUHAX IyOuHoi 10 M
Ha moBepxHocTHu I1I MopcKoii Teppachl.

PE3YJIbTATBI U OBCY X KJAEHUE

Pesynprarsr nuamepenutii B cks. SB 01, pacnoso-
KEHHOHN y TepMoabpasnoHHOTO Gepera, TPUBe/IeHbI
Ha puc. 5. O6paiaer Ha cebst BHUMaHUe HeOObIUHAsT
(acumMmerpuunas) GopMa TEMIIEPATYPHBIX KPUBbIX.
C navasa gexabpst 10 Havaja MIOHS TeMIepaTrypa Ha
noBepxHoctH (0.03 M) pesko nosbiniaercs. OueBuji-
HO, 4TO IPUYUHON HTOTO ABJISETCS HAKOTJIEHUE MOIII-
HOU CHEXHOU TOJIIYN Ha TIJISKe, CHUXKAIOIIel cyTou-
Hble aMILTUTYAbI KOJIeOaHWil TeMIepaTyphl Ha T0-
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BEPXHOCTH TJISKA. JTO MOATBEPKAAETCS U TUHAMMU-
KOM HaKOTIJIEHUSI CHEXKHOTO TTIOKPOBa 3UMOM TT0 /1aH-
HbIM M/c Mappe-Case. IMeHHO ¢ Hadaja aekadpst
oTMeyaeTcst GbICTPOe HapacTaHue CHEXKHOTO MTOKPOBa
1 (OpMUPOBAHUE CHEKHOTO HAyBa TOJIIMHOH 110
2 M. Cxoj1 cHeTa TIPONCXOAUT B IIEPBOM—BTOPOH JieKa-
Je nioHs. Bo BTOpoii e jlekajie UIOHS CpeJHeCcyToY-
Hag TeMIlepaTypa BO3/yXa pe3Ko BO3pacTaeT, 4YTo U
HAXOJIUT OTPasKEeHUE B XO/Ie TeMIIEPATyPbI IIOBEPXHOC-
Th. Kak pe3yJsibTaT pe3Koro IMOBBIIIEHUS TeMIIepaTy-
PBI Ha TOBEPXHOCTH, B TOIOBOM XOJI€ TEMIIEPATYPBI
IPYHTOB Ha BCeX IIIyOMHAX OTMEYAIOTCS CyOrOpU30H-
TaJbHbIE yyacTku. Ha puc. 6 mpuBeneHs! pacmpeerie-
HUS TeMIIepaTypbl Ha HAYaJI0 KaKI0TO MecsIa B Te-
puox ¢ centsiopst 2014 r. mo asrycr 2015 . Kak core-
ayer us puc. 6, Ha rybure 2.0 M cpeHEro10Bast TeM-
neparypa MHOTOJIETHEMEP3JIBIX MTOPOJ COCTABJISIET
(—-1.15 £ 0.25) °C. Tsry6uHa cJI0st TOJOBBIX HYJIEBbIX
aMILTATYI otteHuBaetcs B 2.5-3.5 M. [ls1s1 cpaBHeHust
ryGUHA CJI0ST HYJIEBBIX TOOBBIX aMITJIUTY/( Ha T10-
BepxHocTu [II MOpckoil Teppachl HECKOJIBKO MTPEBBI-
maet 10 M, a TeMIepaTypa Ha 3TOH IIyOuHe B TO XKe
BpeMs cocraBuia —4.5 °C. Cronb mManas raybuna
CJI051 HYJIEBBIX TOJIOBBIX aMILIUTY/I E€TPAUPYIONTIX
MEP3JIbIX TIOPOJI B TIEPEXOHON 00/IACTH TIEPBOTO THIIA
OOBSICHSIETCST OTCYTCTBHEM 3UMHETO BBIXOJIAKMBAHIIS
MEp3JIOH TOJIIH U3-32 UCKIIIUTETHHO BBICOKOTO
CHE’KHOTO ITOKPOBA.

Takum 06pazoM, MPH MePexojie 0T KOHTHHEH-
TaJHHOTO THUIMA KPUOJUTO3OHBI K CYOGAKBATHLHOMY
B II€PEXOIHON 00JIACTH TIEPBOTO TUIIA CPEHETO/I0-
Bas TeMmIllepaTypa IOpPOJl CKAYKOM U3MEHSETCI OT
-4.0..—5.0 mo —-1.0..—1.5°C.

MuoroJsieTHUit X071 TeMiiepatypbl B ckB. SB 03,
pacmnooKeHHOU Ha TOBEPXHOCTH MOPCKOU JIaii/ibl B
30HE COBPEMEHHOM MOPCKON aKKyMYJISIIIUA U HOBO-
00pa3oBaHUsT MHOTOJIETHEMEP3JIBIX MOPOJI, IPUBE-
JIeH Ha puc. 7. 3/1eCh YCIOBUS CHETOHAKOIIJICHHS He
SABJSIOTCS aHOMAJbHBIMU, TIO9TOMY KPUBbBIE pac-
npesieJieHNs TEMIIEPATyPhl BO BPEMEHU UMEIOT CHM-
METPUYHBII XapakTep. Pactpenenenue teMmepaTypbl
Mo TIy6UHe Ha HAYAI0 KasKIOTO MECSIa B EPUOJ C
cents6ps 2014 no asrycrt 2015 r. npusemeHo Ha
puc. 8. CpeznHerozsoBas TeMIiepaTypa Mep3JbIX IT0POj
Ha riybune 2.5 M coctaBaser —3.9 °C, uto Ha 1.5 °C
BBINIE, yeM Ha nmoBepxHocTU III Mmopckoii Teppachr.
[Tpeamonaraemas Try6UHA HYJIEBBIX TOIOBBIX AMILIH-
Tyl TeMIeparypsl coctaBisieT 3—4 M. OiHaKo, B OT-
JIMYUE OT TEMIIEPATYP B TIEPEXOIHON 00/IaCTH TEPBO-
O THUIIA, 3/IeCh MaJjiast TIIyOUHA CJIOSI HYJIEBBIX TOJO-
BBIX aMILTUTY OOBSICHSIETCS 3aTpaTaMy TeIia Ha
(hazoBbie mepexopl MpoMepaaonux mopo. Io man-
ubeiM H.D. I'puropsesa [ 1987], na naiine o. boaot-
HBIU, PacItojIoKEeHHOTO Heameko ot ckB. SB 03, cpen-
HerooBas TeMIiepaTypa Takxke okojo —4 °C, a riyou-
HA HYJIEBBIX FOJIOBBIX aMILUIUTY/ AOCTUTAET 4—5 M.
[Ipu aTom momurocTs MMII cocraBiisier 2—10 M.
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Puc. 5. /lunamuka TemMneparypsl B ckBaskune SB 01 Ha miszke y TepMoadpasuoHHOro Gepera Ha PasHbIX

riryOMHaXx:
17-0.03m;2-05m;3—1M;4—15m;5-2 ™.

Taxum 06pa3oM, B IEPEXOAHON 061aCTH BTOPOTO
THUIIAa TTPOUCXOUT HOBOOOPA30BAHUE CPABHUTEIHHO
HU3KOTEMIIEPATYPHON MEP3JIOTEI CO CPEAHETOMOBOI
TeMItepaTypoit okosio —4 °C.

Hecmorps na crienuduyeckue yeaoByst TEILIO-
obMeHa, B 000MX TUIAX IEePEXOAHBIX obaacTell Ha-
GJI0/1AETCS XOPOIIIO BHIPAsKEHHBIH OTKIMK CPETHEro-
JIOBOW TeMIepaTypbl TTOPOJ] Ha KIUMATUIECKUE U3-
MeHeHus. B Tabimiie npuBeieHbl 3HAYEHKST CPEIHETO-
JIOBOH TeMIIEpaTyphl BO3/yXa U MHOTOJIETHEMEPSJIBIX
nopoJ B 060MX BBIZETEHHBIX THIAX MEPEXOAHBIX 00-
JlacTei OT Cymm K MOPIO Ha pasHbIxX rayomnax. Kax
caesyer u3 TabanIIb, HaOMI0JaeTCsl COOTBETCTBUE B
U3MEHEHUN TEeMTIEPATyP BO3AYXa U BEPXHUX TOPHU-
30HTOB MEP3JIBIX TIOPOJL: TPU TOBBIIEHUN CPEHETO-
JIOBO¥ TeMIIepaTyphl BO3/yXa 3aMETHO BO3PACTaET
Cpe/HEero/1oBast TeMIiepaTypa mopojl Ha Beex TayOu-
Hax. DTO MO3BOJISAET 3aKJIIOUUTh, 4TO Ha (HOPMUPOBa-
Hue Temneparypaoro peskuma MMII cymu B mepe-
XOIHOH 00/1aCTH KaK y TeEPMOaOpasHOHHBIX GEPETOB,
TaK U y aKKyMyJIAITUBHBIX GEPErOB PEIIaolee Baus-
HHe OKa3bIBaeT KaAnMaT. B moaBoaHOI 9acTu, HAIpo-
THB, OTIPEIEIISIONIEE 3HAYCHNE, OUEBHU/IHO, UMEET 13-
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Puc. 6. Pacnpenesnenne remneparyp MHOTOJIETHE-
Mep3JbIX MOPO/ MO rIyOuHe HA HAYaJI0 KaskKI0ro
Mecsina (ceHrssops 2014—asrycr 2015 r.) B CKBasKuHe
SB 01 na mwistzke y TepMoaGpasnoHHoro oepera.
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Puc. 7. [lunamuka Temnepatypsl B ckBaxkue SB 03 Ha moBepXHOCTH MOPCKOIi J1aii/ibl B 30HE COBPeMEeHHOI

MOPCKOM aKKyMyJISIIUY HAa PA3HBIX IIyOMHAX:
1-003Mm;2-06M;3—-11Mm;4—-16Mm;5—-2M;6—25Mm.
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Puc. 8. Pacnpenesnenne remneparyp MHOTOJIETHe-
MeP3JbIX MOPOJ 110 rIy0HHe HA HAYaI0 Kak/0ro
Mecsna (ceHrsaops 2014—asrycr 2015 1.) B CKBasKuHe
SB 03 Ha noBepXHOCTH MOPCKOIi JIali/ibl B 30HE CO-
BPEMEHHOI MOPCKOI aKKYMYJISIIIUH.
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MeHeHHEe THAPOJIOTMYECKUX XapaKTEePUCTHK, B Iep-
BYIO OU€pe/lb TEMIIEPATYPbI IPUIOHHOTO CJIOST BOJIBL.
JIpyroii BaxKHOU 0COOEHHOCTHIO TEMIIEPATYPHOTO
pexxuma MMII siBrsieTcst noHMIKEeHME CPeTHEeT0/[0BOM
TeMIIepaTyphl ¢ IJIyOUHOI, 4YTO yKa3hlBaeT Ha AJIU-
TeJILHBIN TPOTPEB TOJIIN BCJIEICTBUE TTOTETIEHUS
kanMmata. Takas ke 3aKOHOMEPHOCTh HabJIr0aeTcss 1
B KOHTHMHEHTAJbHBIX YCJAOBUAX |Bacuives u op.,

2011].

BbIBO/Ibl

ITpoBesieHbI MOHUTOPUHTOBbIE HAGJIIOEHUS 3a
TEMIIEPATYPHBIM PEKUMOM BEPXHUX TOPU3OHTOB
MHOTOJIETHEMEP3JIBIX TIOPOJL B TIEPEXOAHOM 0061acTh
OT CYIIHU K MOPIO. ¥ MOIHOKNS TePM0adPasnoOHHOTO
6epera otMeuaercs aerpaganuss MMIT u norpyskerue
UX KPOBJIH B CTOPOHY Mops1. Ha mafize akkyMmyasaTHB-
Horo Oepera, Ha060POT, IIPOUCXOIUT HOBOOOPa3OBa-
HUE MeP3JIOTHI.

CpemneromoBasi TeMIiepaTypa IopoJl y TeEPMO-
aGpasuonnoro 6epera cocrasiser —0.9..—2.2 °C, uto
Ha 2—3 °C BbIIIIE, YeM B TUITMYHBIX KOHTUHEHTAJIbHBIX
yca0BusAX. MOIIHOCTD CJIOST HYJIEBBIX TOJOBBIX aM-
IUTY cocTtaBisieT 2.5-3.5 M. ITO 00bSICHSIETCS B
MEPBYIO OYepeb TEIIOM30JUPYIONINM BIUSIHIEM
MOII[HOTO CHEKHOTO HAIYBa, €KEeTrOIHO (DOPMUPYIO-
MIErocsl y OCHOBaHUs TepMOabpasuoHHOTO 0OPBIBA.
Cpe/HeroioBast TeMIieparypa mopoj B aToi 06J1acTu
BBIIIIe TEMIIepaTyphl (Da30BbIX MEPEX0/I0B, UTO TT03BO-
JISIeT OTHECTH BEPXHUI CJION AeTPafiuPYIONINX MepP3-



TEMIIEPATYPHBIH PEXKUM BEPXHEIO TOPU30HTA MHOIOJIETHEMEP3JIBIX ITOPO/]

Cpenueronosbie Temieparypsi (°C) MHOroJIETHEMEPSJIBIX IIOPO/L B IIEPEXO/HOI 00JIACTH OT CYIIH K MOPIO
nmepsoro tuna (ckB. SB 01) u Broporo Tuna (ckB. SB 03) 3a 2007—-2015 rr.

[iy6uHa ycTaHOBKY JIATYUKOB, M
Cpennerof.
Ton Cxs. SB 01 Cks. SB 03 TeMIieparypa
0.03 0.5 1.0 2.1 0.03 0.6 1.1 1.6 2.0 25 Bo3ayxa, “C
2007 | 043 | -04 | -01 | -09 - - - - - - ~5.0
2008 | -04 | -02 | -02 | -10 | -14 | -32 | -34 | -34 - - -51
2009 | -07 | -13 | -09 | -11 36 - - - - - -79
2010 - - 22 | -20 | -42 | -47 | 47 | -47 - - -8.0
2011 | -09 | -10 | 12 | 16 | -37 | -41 44 | 45 - - 44
2012 1.2 1.0 0.4 11 | -09 | -18 | -25 | -32 - - -36
2013 | -04 | -02 | -03 | -09 | -40 - - —4.0 - - 74
2014 | -18 | -10 | -08 - - 36 | -36 - - - 77
2015 0.2 0.2 0.1 11 | -19 | -21 29 | -36 | -39 | -39 -53

JIBIX TTIOPOJT K Ce30HHOMEP3ABIM. U TOJBKO HMKHIE
TOPU3OHTBHI MOTYT CUMTATHCS MHOTOJIETHEMEP3JTBIMI.

Ha Mopckux maiiax mTpoucXoauT COBpEMEHHOE
o0pasoBaHue MHOTOJIETHEMEP3JIbIX opo. CpenHero-
JoBast TeMIIepaTypa 37iech cocTaBJsieT okoyo —4 °C.
['1y6uHa HyJIEBBIX TOAOBBIX aMIUIATY/I He ITPEBbIIIaeT
4—5 M, 94TO CBSI3aHO C 3aTpaTaMu Telia Ha (ha3oBbie
epexo/Iibl B 30HE MPOMEP3aHMUSL.

[Totenmenne kMMaTa OTpPasKaeTcs B MOHKEHIN
CPEIHErOA0BhIX TEMIIEPATYD HOPOJ, ¢ TIyOUHON. ITO
HabJTI0IaeTCsl Uy TepMOoabpasMoOHHBIX O6eperoB B 06-
nactu gerpaganuu MMII, u B 30He coBpeMeHHOU
MOPCKO# aKKyMYyJISIIUH, Tie Habaro1aeTcss HOBOOG-
pasosanue MMII. Takum 06pasoM, MOTEIIEHUE KJIK-
Mara croco6eTByer aerpagarnuu MMII B mepBoM ciry-
yae ¥ 3aMeJisieT HoBooOpasoBaHUe MEP3JIOThI BO
BTOPOM.

Pa6oma evinonnena ¢ pamxax PHD (zpanm 16-
17-00102), ucciredosanus 3acorennocmu u memne-
Pamypvl HAUALA 3AMEPIAHUSL NOPOO NOODePIcabL
PODU (npoexm Ne 16-05-00612\16).
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