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CE30HHAS NBMEHYUBOCTD TEMIIEPATYPBI JIBJIA
MO PE3YJIBTATAM U3MEPEHUI HA JIPEM®YIOIIEN CTAHIIUA
«CEBEPHBI IOJIIOC-38»

B.B. XAPUTOHOB

T'HI] P® Apxmuueckuil u anmapkmuyeckutl HayyHo-uccreooeamenvekull uncmumym, Cankm-
IHlemepbype, e-mail: sogra.kharitonov@mail.ru

[IpuBeneHs! H3MepeHHs BEPTUKAIBHBIX IPOQHIIeH TeMIepaTypsl JIbaa Bo BpeMs apeiida Ha-
yuHo#i craHumy «CeBepHbIi nomoc-38» ¢ Hosopst 2010 1. mo centsi6ps 2011 1. Mi3mepenus npoo-
JITUCH B IISITU TOYKAX, PACHIONIOKEHHBIX HA PA3JIMYHOM JIbY: MOJIOLOM, OCTATOYHOM OJHOJIETHEM,
JBYXJICTHEM, MHOTOJIeTHEM. B paboTe paccMoTpeHa MeToMKa H3MEPEHUH, IPUBEIEHBI TeMIepa-
TYpHO-BpeMEeHHbIe IPOQIIN Ul BCeX THUIOB JbJa. B kadecTBe mpuMmepa IpHBeAEH BPEMEHHON
npoduiIb s rpagueHTa TeMmieparypsl ibaa. CHEXHBIN TOKPOB JaeT CYIIECTBEHHOE TEILIOBOE
COIIPOTHBIICHHE, TEM CaMbIM CHIDKAs TEIIOBOH IIOTOK MEXTy arMocdepoil u okeaHoM. [lepronsr
IIPOrpeBaHMsl U BBIXOJIA)KUBAHUA JIbJIA B TOIOBOM LIUKJIE YEPENYIOTCS C IEpUOIaMHU, KO/l pacipese-
JICHHE TeMIIepaTypHl JIbJA [0 TONIINHE OJIM3KO K JIMHEHHOMY: C MAKCHMAaJIbHBIM TPaUeHTOM 3UMOI
1 HyJeBbIM — JieToM. O0CyXIatoTcst 00IIHe 3aKOHOMEPHOCTH CE30HHOW IBOJIOLUH TEMIIEPATyph
1b/1a. XOJOIHEIH (PPOHT pacpOCTPaHIETCs BHH3 IO JISSTHOMY ITOKPOBY B IIETIOM C OKTSOPS 110 HIOHB.
Poct nb1a npogoikaeTcst B CpeiHEM 10 CEPEUHBL Masi, a IIPOrPeB JIbJia 10 TeMIIepaTyphl TassHUS
IIPOMCXOJUT NPEUMYIIIECTBEHHO B aBryCTe.

Knrouesvie crosa: TomiyHa JibAa, TEMIIEparypa JibJia, rpaIuCHT, CHEKHBIA TIOKpPOB, TOIOBOM ITHKIIL.

BBEJIEHUE

ApPKTHYECKHI JIEASTHONH MOKPOB UTPaeT 3HAYUTENBHYIO POJb B (POPMUPOBAHUH
I00ABHOTO KIIMMaTa ¥ MOXKET CITy>KHUTh MHMKaTOPOM IMPOIIECCOB, CBA3aHHBIX C €ro u3-
MEHEHUsIMU. POCT uiu TastHHE JIb/J1a 3aBUCSAT B OCHOBHOM OT KOMOWHALIUH JIBYX (DaKTOPOB:
TeMIepaTyphl BO3/LyXa 1 HAJTMYHS WK OTCYTCTBHS CHEXKHOTO MTOKpoBa. OT TeMreparypHOro
peXUMa Ha BepXHEH M HU)KHEH MOBEPXHOCTH JIEISIHOTO TOKPOBA 3aBUCUT M XapaKTep pac-
MIpe/ieIeHHs TEMIIEPATyphl B €ro ToNIIe. PerynspHble 3KCIIepUMEHTaIbHBIE HCCIIEA0BAHUS
TEMITEPaTypHOTO PEXHMa MOPCKOTO JIbJIa IPOBOJMIIMCEH Ha psijie ApeH(YIOmuX CTaHIUH
«CeBepHBIH MOMIOCY, a CPeAn 3apyOeKHBIX KOMIUIEKCHBIX IPOrPaMM MO HCCIIEIOBAHHIO
JbJIa CIeyeT BhLACINTH dkcnepuMenT «Surface heat energy balance of Arctic» (SHEBA),
KOTZIa B TEUEHHE T0/1a IPOBOJUIIOCH H3yUEHHE CUCTEMBI «atMocdepa — MOpCKoH Jiex —
MIOBEPXHOCTh OKeaHa» B Mope bodopra.

TonmuHa ¥ TETUIOBOH PEKHUM MOPCKOTO JIbJa BCET1a ObIIN IPEAMETOM HCCIIEA0BAHMI.
ITo pesynsraram padot Ha aperdyromux craiusx « CeBepHBIN MOTOCY OBLTH OITyOJINKO-
BaHbI cTaThy (SxoBneB, 1962; Iaiiuxoku, Cruueiy, 1970). [lansHelimee pa3BUTHE €CTh B
paborax (Hasunues, [Tanos, 2000; Jlebenes u np., 2003). Haunnas ¢ 1991 . perynsipHbie
oTedecTBeHHbIE nccienoBanus CeBepHoro JlenoBUTOro okeana ObIIM PEpBaHbI BILIOTH JI0
2003 . OcHOBHBIE UePTHI TeOpUH (HOPMUPOBAHHS TEMIIEPATYPHI JIb1a OCBEILEHBI B pad0oTax
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FO.I1. Jopouuna (1969, 1997). 13 3apyOexHBIX UCCICTOBAHUN MOKHO OTMETUTh PAaOOTHI
(Perovich, Elder, 2001) u (Gould, Jeffries, 2005). Pe3ynbrars! ncciaenoBaHuii moaTBEp K a-
10T U3MEHYHMBOCTh TEMIIEPAaTypHOTO PeXXKMa JIbJia Tof OT rozia. MismeHnenne temmeparypsl
BO3JlyXa, CHETOHAKOIUICHHE, TPOHUKHOBEHHE MOJ JIeJ TAJOH BOJBI B IEPHOJ| JIETHETO
TassHUS — MOTYT JIM 3TH U JIpyTrue (HaKTOPhl MPUBECTH K KAKIM-THOO0 MPUHITUITHATHHBIM
OTIIMYUSIM B TEIJIOBOM COCTOSIHUHM JIEASHOTO 1oKpoBa? C I11ebi0 BEIACHEHHUS 3TOTO BO-
Ipoca MPOBOAATCS UCCIIEAOBAHUS TEPMOJMHAMUYIECKHX IPOIIECCOB B JIEISTHOM ITOKPOBE B
TOIOBOM ITHKIIC. JlaHHAs CTaThs MPEACTABISICT PE3YIILTaThl HAOMIOICHHUS 32 TEMITEPaTy PO
JICMTHOTO TIOKPOBa Ha Jpei(yIoNel HayYHO-UCCIICAOBATEIbCKOM cTaHIMKu «CeBepHBIHA
nomoc-38» B TeUeHHE OAMHHANATH MECSIEB, KOT/Ia JIe]] IIPOXOIUII BCE CTAIHU TOI0BOTO
[UKIJIA, BKIFOYAKOIIUE POCT U TasHuE. [IpuBeeHbI TeMIepaTypHO-BpeMEHHbBIC MPOdUH
JIBJIOB PA3IMYHOTO TUTIA.

METOJMKA U3MEPEHMIA

Hpeiidpyromas cranmus CII-38 magana cBoro padory 15 okrsops 2010 r. B Touke
CeepHoro JlegoBuroro okeana ¢ koopauHatamu 76°07,7' c.m., 176°41,6' 3.4. TlepBoe
M3MepeHHe TeMIIEPaTyphl JibJa ObII0 BRIMONHEHO S5 HOs1Opst 2010 1., mocnennee — 22 ceH-
s10ps 2011 1. K 3TOMY BpeMeHH KOOpAHHATHI CTaHIuK Obut 83°55' ¢.ur., 155°55,6' 3.1

B teuenue nmpeiida cranmmu CII-38 BBIMOIHAIMCH H3MEPEHHS TEMITCPAaTyPhl POBHOTO
JIbJIa B IISITH TOYKaX B paliOHE PACIIONOKEHUsI CTAHIMH, HaXOSIISHCs Ha TOJie CMOPO3H, CO-
CTOSIIIIEM U30 JIBJIOB Pa3HOTO BO3pacTa U pa3MepoB, CIIasHHBIX B efuHoe nenoe (bopoxayes n
Ip., 1994). TTosToMy Jienm BO BceX TOUKaX ObLT pa3HbBIi: MOJIOMOM, OCTATOYHBIA OTHOJIETHHUH,
JIBYXJIETHHMH, MHOTOJIETHHIL. TONIIMHA JIb/]a HA MOMEHT HaJaJla SKCIIEpUMEHTA 3aBUCENa OT ero
BO3pacTa 1 u3MeHsIach B mpeaenax 0,6-2,3 M.

B kax1oii Touke ObLia c/ienaHa CKBaKUHa, N3MEPEHbI HavyalbHas TOJIIMHA JIbJa 1 [pe-
BBIIICHUE TOBEPXHOCTH JIbJIa HaJl ypOBHEM okeaHa. Ha3BaHus TOUEK U XapaKTePUCTUKH JIbJ1a
npescTaBieHsl B Ta0u. 1. MUHMMaNbHOE PACCTOSHIE MEXKAY TOYKAMHU COCTABILIO 72 M,
MaKCUMaJIbHOE — OKOJIO TPEXCOT. B Kax/1y10 CKBakKMHY ObLiIa BCTaBJICHA MOy IPO3padHast
MOJMATUIIEHOBAsI TPY0a JMaMeTpoM 25 MM U CTEHKOH 2 MM C 3anTyIICHHBIM HHYKHUM KOH-
1IOM, BEPXHHI1 KOHEIl KOTOPOI BO3BBIIIANICS HaJl TIOBEPXHOCTBIO JIbJIa Ha 3apaHee 3a[aHHY 0

Tabruya 1
Toauuua JbJa B TOYKAX H3MEPEHUs] TeMIIePaTyphl JibAa (M)
XapakTepuCTUKa JIbJa Touxka| Hy (H__|H, ,|H . |AH|AH |AH
OcTaTo4YHbIi OXHOJIETHHIM JIEI, 1-3 |99 (201 |117| 27 [102| 27 | —46
CHEXXHBII IOKPOB CpeIHEH TONIINHEI
Mononotit nex, 5-6 |68 (211149 9 |143] 25 | -37
CHEHBIM OKPOB HEOONBIION TONITUHBI
JByxnerHuii nexn, 4-1 (148|244 |164| 5 |96| =33 | 47
CHEXHBIH MOKPOB MPAKTUUECKH OTCYTCTBYET
MHoronetHuii nex, M-1 |239|301|239| 28 62| —41 | -21
CHEXXHBIH IOKPOB CpeHE TONIINHEI
MHoroneTHuii nex, M-2 |234(279|212| 115 | 45 —-67"
CHEXHBII1 TOKPOB OOJIBIION TOJIIMHBI

Tpumeuanus: H0 — TOJIIMHA JIbJIa B HAUaJIe N3MEPEHUH, Hmax — MakKCHMaJlbHas TONIIMHA JIbJa 3a IO,
H_ ,— TONIIMHA JIbJA B KOHLIE U3MEPEHUH, [ — MakcMMaibHas TONIIKMHA CHEKHOTO MOKpoBa, AH —

TIPUPOCT TOJIIMHBI JIbJIA K KOHILY EpHO/a HapacTanus, AH  — BelMYMHA CTAMBAHKSA BEPXHEH IIOBEPXHO-
CTH JIbJ1a 3a Iepro TasiHust, AH  — BeJIM4rHa CTaWBAHUsSI HIDKHEH moBepxHOCTH mbaa. ¥ —AH +AH

HIDK o HIK
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BhIcoTy. [Tocie Toro, kak TpyOBl BMEP3IIH B JIe1, ObIIH HAa4aThl peryssipHble (CHaYasa yepes
HeJIeNTio, 3aTeM Yepe3 JBe HeJleIN) M3MEPeHHS TEMIIEPaTyphl BO3IyXa B Tpy0ax ¢ ITOMOIIBI0
MIOTPY’KHOTO JIaTYHKa Ha pa3MedeHHOM Kabere 1 u3Mepurens temneparypsl TM1L[9210M4.

Teopernueckue nccnenosanus I.A. Octpoymosa (1952) mokazanu, a SKCTIEpUMEHTHI
(XapuToHoB, Mopes, 2011) moaTBepANIN OTCYTCTBHE KOHBEKIIMH B TpyOax, T.e. TeMIepa-
Typa BO3/yXa B Tpy0ax COOTBETCTBOBaJIA TEMIIEPATYPE JIb/a.

W3mepenus mpoBoAMINCH HAa TOpH30HTaX dyepe3 0,2 M, OTCYETHI TITyOHHBI IPOHU3BO-
JWJIACH OT BEPXHETo Kpast TpyObl. Ha kKask/1oM TOPU30HTE TaTYNK BBIZEPKUBAJICS B TEUCHHUE
10-45 muH, B cpeaneM 12-15 mun. IIpensaputensHo n3Mepsnaach TOIIUHA CHEXHOTO
MIOKPOBa, TEMIEpaTypa BO3AyXa U IOBEPXHOCTH JIbAA. TOJIIMHA CHEKHOTO ITOKPOBA 3aBU-
cerna oT peibeda MECTHOCTH U ISl BCEX TOUEK KPOME OTHON N3MEHSUIACh HE3HAUYUTEIBHO.

Haunnas ¢ koHIa U0 A1 U3MEPEHHs] TEMIEpaTyphbl POBHOTO JIbJla MPUMEHSIIACh
Jpyras TexHojorus. B nexsnom nokpose Oypuiach ckBaxuHa TiryouHoi 20 cM, 1 Ha JHE
ee n3MepsIach TEMIEpaTypa JbJa JaTINKOM. 3aTeM CKBaXMHA yrimyoisuiach 10 40 cM, Ha
JIHE ee M3MepsuIach TeMIeparypa JjbJia 1 T.JI. TI0 Bcell ToimuHe j1baa. Jlanabie 00 oomei
TOJIIIMHE JIbJa OBUIN TMOJYYEHBI ITyTEM NPSMBIX U3MEPEHHH JIEIOMEPHOH PYyJIETKON B
CKB@KMHAX BOJIM3U OT TOUCK M3MEPEHHUS TEMIIEPATYPHI.

PE3VYJIBTATBI

B kauecrtse npumepa Ha puc. | IPUBEACHO paclpeieieHie TeMIepaTypbl B TOUKe S5-6.
PexxuM mipummoBepxHOCTHO# Temiieparypsl Bozayxa (IITB) B nepuon apeiida CIT-38
LIeJIECO00Pa3HO CPABHUTD C TAHHBIMHU, COOPAHHBIMH B TIOCJIEIHIE TObI HA IPYTHX Ipeii-

Puc. 1. U3menenne temneparypsl 1b1a (7)B TOUke 5-6 C HHTEPBAJIOM TPH MecALa B 3aBUCUMOCTH OT
m1yOunsl H: [ — 13 Hos6ps1 2010 T, 2— 5 peBpana 2011, 3— 13 mas 2011, 4 — 11 aBrycra 2011 1.

Tonmuna nbaa 29 oka6pst 2010 1. B MOMEHT ycTaHOBKHM TPYOBI paBHsiiach 60 cM (1ipsiMoe n3mMepenue), 13 HostOpst
2010 r. ouenuBaercs B 77 cM, 5 deBpanst 2011 . — B 161 cm, 13 mas 2011 . — B 226 cM, 11 aBrycra 2011r. — B
149 cm (psimoe n3mepenue). TonmmHa CHEXHOTO MOKpOBa Kojebanack B npexenax 0 —7 cm.
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(dyromux B IMEHTPATbHOW YacTH APKTHYECKOTO OacceliHa CTaHIMIX, T.K. ¢ 1970-x TT.
n3-3a NOTeruIeHus Kinmara (Anekcees u 1p., 20154, 6) IITB mpereprnena cymecTBeHHbIE
n3menenus. Jlannsre o [1TB naunnas ¢ apeiicda cranumu CI1-32 B 2003 . 1 3akaH4ymMBas
npetidhom cranimu «CeBepHslid moiroc-2015» 00001IeHsI B Ta0MI. 2.

Tabnuya 2

CpenHssi NpUNoBepXHOCTHASA TeMnepaTypa Bo3ayxa (°C) B HeHTpaJIbHOIi YacTu
ApKTHYecKOro 0acceifHa 1o JaHHBIM Apeiiyrommx cTanumii
CII-32 — «CeBepHblii moJroc-2015»

Mecsn
X | XI | XN | 1 I | v | v [ VI [VII|VI] IX
Io manHBIM -14,81-23,7|-27,9|-28,0|-31,9|-32,0|-20,7|-7,4|-0,5 | 0,1 | -1,1|-6,0
peiidyrommx craHuui
B 20032015 rr.

ITo HaHHBIM ~12,4|-15,2|-25,5(-23,3|-27,7|-25,1|-19,2| -8,2 | -1,6 | 0,4 [-0,3 |-2,2
npeiiga CIT-38

(20102011 rr)
Pazuuna temneparyper | 2,4 | 8,6 | 24 | 47 | 42 | 69 | 1,5 |-0,8(-1,1{0,3| 0,8 | 3,8

B cootBeTcTBHM ¢ ipuBeeHHBIMU JaHHBIMU 3uMa Ha CI1-38 BhIamach aHOMaJIBHO
msrkoid, [ITB B meproa MHTEHCHBHOTO HapacTaHUs Jibja (OKTIOpb—MapT) Oblia BhIIIE
Cpe/IHHX 32 pacCMaTprBaeMbIi IIEPHO]I, PA3HHUIIA TeMIleparyp Koiaebanack ot 2,5 1o 8,6 °C.
B Becennuit neprop (anpens—uions) IITB npakTruecku He oTinganach OT CpeaHeit 3a me-
puoz. Jletnuii nepuon (M0JIb—CEHTIOPH) TakxKe ObLT Ha TTOJTOPA rPpayca TeIiee CPeTHETo.

TemneparypHo-BpeMeHHbIE TPOQHIIH ISl BCEX IIATH TOYEK IPEACTaBICHBI HA PUC. 2.
KittoueBbie 3HaUEHMS TOIIUHBI JIbJIa IS KXKA0M TOUKH CBelleHbI B Ta0u. 1. Kak BugHO U3
PUCYHKa, IEPUOALI ITPOTPEBAHNA U BBIXOJIAXKUBAHHWA JIbJIa B TOJOBOM HHUKJIC YCPECAYIOTCA C
MepUoJaMH, KOTIa pacipeaeieHre TeMIepaTyphl JIbAa 110 TONIHNHE OIU3KO0 K THHEHHOMY:
C MaKCUMaJIbHBIM I'paIuCHTOM 3UMOH 1 OJIM3KHAM K HYJICEBOMY — JICTOM.

Toukw 4-1, 1-3 1 5-6 HAXOAUIUCH Ha JIGAOBOM MOJIMIroHe. B Touke 1-3 cHer ObLI TOHKHH
(9—15 cm) 1o KoHIIA THBapsi, TOTOM TOJIIIIMHA CHEeTa Hauasla PacTy U B TeUeHHe (eBpasi—Mas
B cpeaHeM cocTaBuia 26 cM. TommuHa apaa 31aech Beipocia ¢ 90 cM B okTsa0pe 10 200 cm
B cepenuHe uions. B 9Toi Touke B IepHUo TasHUs HAOIIONaIach MaKCUMalbHas abJsIus
(bopomaues u n1p., 1994) ¢ HMKHEH TOBEPXHOCTH JIEITHOTO IMTOKpOBa (46 cMm).

Mortonio#t nief; B Touke 5-6 00pa3oBalics MPEATIOIOKUTEIBHO B KOHIIE JIETa U K HOSIOpIO,
Korza ObITH HavaThl U3MEPEHNS, JOCTUT TOMIKHEI 60 cM. M3-3a TOHKOTO CHEKHOTO ITOKPOBA B
TEUEeHHE ITOYTH BCEH 3UMBI TIOJTYy4YUJICA CyHleCTBeHHBIﬁ PpocCT Jibaa. B PE3YIBTATC MMOABUBILETOCA
Pa3BOIIBS M IOCIIEAYIOIIET0 TOPOIICHHS IOCTIEAHEE H3MEPEHHE B 3TOM TOUKE OBLIO TPON3BEICHO
11 aBrycta 2011 . Xots neq B Touke 1-3 B Hauase u3MepeHnii ObUT MPUMEPHO B MOTOPA paza
TOJIIIE, YeM B TOUKE 5-6, K KOHILy CE30Ha POCTa OHU OBUTH IPHMEPHO OIWHAKOBOH TOJIIHHBL

Touka 4-1 pacnonarangach Ha y4acTKe ABYXJIETHETO JIbJIa TOIIIUHOMN OKOJIO TIOIyTOopa
MeTpoB. TolrHa CHEXXHOTO TTOKPOBA B TEUEHHE BCETO MEproja HaOmoieHuH 371ech Oblia
COBEPIIEHHO HE3HAYUTEIILHOMU, C IeKa0pst o Maii B cpenHeM 2 cM. TommmuHa J1b1a K JeTy
BbIpociia Ha 95 cm.

Touka M-1 pacrmosnaranack Ha MHOTOJETHEM JIbAY TOMMUHON 239 cMm. CHEXHBIN
TIOKPOB 3/1eCh K CepenHe eKadps BeIpoc 10 18 cM U 10 cepennHbl HIOHS B CPeTHEM CO-
crasisiin 21 em. M3-3a 31010, a Takke O0JIBIION HaYaIbHOM TONIIMHEI JIbIA 38 TOTOBOM ITUKII
MPUPOCTA JIbAA HE MPOHU30IILI0. B 3T0ii Touke HabIrOAaIaCh BRICOKAs aOJSIIUs C HUKHEH
MOBEpXHOCTH Jbaa (41 cM) U MUHMMaJIbHAs — ¢ BepxHen (21 cm).

Cpennss [ITB
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Puc. 2. TemneparypHO-BpeMeHHBIE PODUITH.

a — OCTaTOYHBIN OJJHOJICTHHH JIE/T CO CHEXHBIM OKPOBOM CPEIHEH TONIIMHEI (Touka 1-3); 6 — Momnomol jiex co
CHEXHBIM [TOKPOBOM HEOOJIBIION TONIIMHBI (TOYKA 5-6); 6 — JABYXJICTHHH JIe]| C TPAKTHYECKU OTCYTCTBYIOIMM
CHEXHBIM MTOKPOBOM (TO4YKa 4-1); 2 — MHOTOJICTHHH JI€ZI CO CHEXHBIM IMOKPOBOM CpeTHEH TONIIMHBI (TOYKa
M-1); 0 — MHOTOJICTHHI JIe/I CO CHEKHBIM MOKPOBOM OOJIBIIION TONIIKHEI (Touka M-2). UepHas JINHUS Ha rpa-
(huKax — BBICOTA CHEXKHOTO MTOKPOBA.
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Touxa M-2 Takke HaXOAUIACh Ha MHOTOJIETHEM by TonmuHoU 234 cM. Ee omnyano
HAJIMYHE CHE)KHOTO TTOKPOBA OOJBIION TOIUHEI B TCYCHUE JITUTESIHHOTO BpEMEHH — Ha-
YUHAS C CepeNUHBI ()eBpaisd u 0 KoHIa Mas. [loaToMy Temmeparypa Jibaa 31ech Oblia
BBIIIIC ¥ TIPUPOCT JIbJIa MUHUMAJBHBIN 13 BCEX MSATH TOYCK HAOMIONEHUS — BCero 45 cM.
K coxanenuto, B 3TOI TOYKE HE OTMEUYCHA BEIMYMHA aOJIAIUN C BEPXHEH MOBEPXHOCTH,
MO3TOMY M3BECTHO TOJILKO YMEHBIIICHUE OOIIIEH TONIINHBI JIba K KOHITY IEPUOIA TASTHUS —
67 cM. B pesynbrare ToNIIKMHA JIbJIA 32 TOJl YMEHBUIMIIACH HA 22 CM.

Bcero nuie B ogHoM Touke 1-3 (puc. 2a) B TeUeHHE NPUMEPHO MecsIa CO BTOPOM
JICKaJTBI MIOJIS TIO BTOPYIO JICKa Ty aBrycTa HaOMIoIaach OM3Kas K HyJTIO TEMITepaTypa Jibaa
1o Bceit Tonmuae. [To Bcelt BeposATHOCTH, 3TO BBI3BAHO ITOTA/IaHUEM MO JIe OOJIBIIOTO
KOJIMYECTBA TaJOW MPECHON BOJBI.

HepaBHoMepHOE pactipesiefieHre CHera 110 MOBEPXHOCTH JISITHOTO MTOKPOBA MPUBOJUT K
MPOCTPAHCTBEHHOI HEOTHOPOIHOCTH TEMIIEPATYPHOTO MO U BOSHUKHOBEHHIO TOPU30HTAIIb-
HOU COCTaBIISIIOIICH TEIIOBOTO OTOKa B HeM. B pabote (Perovich, Elder, 2001) paccMotpen
CIIyyaii, KOrJja TOpoC Pacroyiarajicsi psiioM CO CHEXHHUIEH, T.e. CKOTUIEHHEM Ha JIbJly Tajlon
BOJIBIL, ITABHBIM 00pa3oM Onarofapst TassHUIo cHera. CpaBHUB PO TEMITCPaTyPhI JIbIA ITOJT
CHEXKHMLIEH M HAXOJSILETOCS B HECKOJIBKUX METPaXx JibJia MOJHOCTHIO KOHCOMUIMPOBAHHOTO,
T.€. CMEP3ILErocs B JMHBIA MOHOJIUT TOPOCA, aBTOPBI OLIEHWIN BETMYHHY TOPU30HTAIIBHOTO
TEIUIOBOTO MOTOKA. Jlake B TAKOM AKCTPEMAIIBHOM ClIydae OH HE MPEBBIIIAET MOJOBUHBI OT
BEJIMYMHBI BEPTUKAJIBHOTO TEIUIOBOIO 1MoTokKa. Ha puc. 3 nmpuBeneHo 11 npuMepa BpeMEeHHOE
pacripezienieHle BepTUKAILHOTO TpaiieHTa TeMIIEpaTyphl Mo TOJILIKHE JibAa B Touke 1-3.

Jist mepro/ia BEIXOJIaXKUBaHUS (HOSOPh—MapT) XapaKTEPHBI IIOBBIICHHBIC 3HAYCHUS
TPaJeHTa, T0CTATOYHO PABHOMEPHO paclpeieiieHHBIE MO TOJIIKHE JibJa. B neprons! cuib-
HOTO TIOHIDKCHUS TEMITEPATyPhI BO3IyXa, KaK 3TO ObLIO B JIcKa0dpe, BUTHO, YTO BO3PACTaHHUE
rpaJlueHTa HAaUMHAETCS C BEPXHUX CJIOEB JibJla U pacnpocTpansercs BHU3. Co BpeMeHeM
TPAJINCHT NOCTETICHHO BEIPABHUBACTCSI, CTAHOBSCH PABHOMEPHBIM T10 ITyOrHE. CIIeTy oIz
3a MEPUOIOM MOXOJIOIaHUs IEPUO/] MOTEIJIEHUS] YMEHbBIIAET IPaJUEHT B BEpXHEH yacTu
JIpJia ¢ MOCJEAYIOIIKUM €ro BeipaBHUBaHUEM. HaunHas ¢ cepeiuHbl anpenst XxapakTep pac-
TPECIICHHS TPAIUCHTA HECKOJIBKO MCHSIETCS B CTOPOHY CMEIICHUS MAaKCHMyMa B 00JIaCTh
HUDKHEH TMOJIOBUHBI JbAa. Takol xapakTep coXpaHseTcs A0 CepeuHbl aBrycTa, Korja
TPAJMCHT CTAHOBUTCS OJM3KUM K HYIIO TI0 BCCH TOIIIMHE JCITHOTO MOKpoBa. OceHHee

Puc. 3. BpemeHHOe pacnpeiesieHue BepTUKaJIbHOIO IpaJlieHTa TeMIIepaTyphl 110 TOJIIIUHE Jibaa (H)
B Touke 1-3. 3HaueHus rpajueHTa npuseneHsl B °C/cM.
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BBIXOJIA’)KMBAHUEC MPUBOJUT K CICAYIOIIEMY HUKITY HapaCTaHUs IpaJUCHTa TEMIICPATyPbL
CHavajla B BEPXHEM CJIOC JIbJia U AaJICC BHU3.

OBCYXJEHUE PE3YJIBTATOB

I'H. AxoBneB (1962) paccMoTpen BOMPOC TUITHU3AMMH PACIIPENEICHHS TEMIIEPATYP
B TOJIIIE JIEASHOTO TIOKPOBA, a TAKXKE IMPUBEN H30IUIETH B JIEATHOM MOKPOBE TOJIIIHMHON
3,5 M B Teuenue ronoBoro nukia. CpaBHMBas HaIM JaHHbIe ¢ AaHHbIME [ H. SIkoBieBa,
MOKHO OTMETHTBH XOpOIIIEe COBIMAACHNE OCHOBHBIX TUIMHYHBIX CIy4aeB CTpaTU(pHUKALIH
TeMIIepaTyphl IO TOJIIMHE JIbAA, XapaKTEPHBIX JUIS Pa3HBIX IepruoaoB roga. CmycTs moy-
TH TIOJIBEKA TEMIIEPATYPHBIA PEKUM Ha Pa3IMUHBIX [IyOMHAX B TEUEHHE TO0BOTO LKA
TaK)Ke UMEET CXOIHBIA XapaKTep.

D.K. Perovich u B.C. Elder (2001) B 3aKIr04nUTEIBHON YaCTH CBOEH CTaTbH pe3to-
MHUPYIOT O0IIKe 3aKOHOMEPHOCTH CE30HHOH 3BOJIOIMH TEMIIEPATypPHI JIba: BO-TIEPBBIX,
pacnpocTpaHeHre XOJIO0IHOr0 (PPOHTA BHHU3 10 JICIASIHOMY IOKPOBY OCEHbIO, BO-BTODBIX,
HM3Kas TeMIepaTrypa 1 pocCT JibJia MO3/IHEH 0CEHbI0, 3MMOI U paHHEH BECHOU U, B-TPETHUX,
[IPOTPEB JI0 TEMIIEPATYPbI TAsHUS JIETOM. ABTOPBI UCIIONB3YIOT ITOHSITHE XOJIOJHOTO (pOHTA
13 METEOPOJIOTHH, U B JJAHHOM CJIy4ae dTO MepeIHUl Kpail 0osiee X0I0JHOW MacChI JIba.
[Tomy4yeHHBIE HAMH PE3YNBTATHI TO3BOJISIOT CAETIATh HEKOTOPBIE YyTOYHEHUS. BpemeHHbIe
po(UITH rpaJieHTa TEMIIEPATyPhI JIbJIa TOKA3bIBAIOT PACIIPOCTPAHEHHE XOJIOAHOTO (hpOHTA
BHH3 HE TOJIHKO OCEHBIO, HO B IIEJIOM C OKTAOps 1o uioHb. B padote (["aiinxoku, CIuIbIH,
1970) mokazaHo HAJIMYKE HEHYJIEBOTO IPaIuEHTa TEMIIEPATYPhI JIb/Ia BILTOTh IO CEPEANHBI
utons. 3umoii 2010/11 1. B ieHTpaIbHOM YacTH APKTHYIECKOTO OacceiiHa caMblii XOJOMHbIH
nen ObUT B TIEPHOJA C CEPEANHBI AeKaOps M0 CEPEeNHY arpess, a POCT JIbAA MPOIOIDKAJIC
B cpenHeM 1o cepeannbl Mast. K.IT. Termko u C.M. Kosanes (2005) oTMeuaroT npekparie-
HUE pocTa Jbaa 6ombIroi TommuHbl (cBbime 130—140 cM) k koHITy Mas. [Iporpes ibaa 10
TeMIIepaTyphl TasTHUSA IPOUCXOIUT IPEUMYIIIECTBEHHO B aBTyCTE.

B nepuoa HU3KUX TeMIiepaTyp Bo3ayxa (HOsIOpb—Maii) ueM TOJIIE JIe ] M TOHBIIIE CHET,
TEM HIDKE TEeMITEpaTypa jbaa. ITo KoHcTatupyercs u B padore (Perovich, Elder, 2001). Ho
YTO U3 ATHX JABYX (PaKTOPOB — TOJNIIIIHA JIb/1A MIIN TONIIIHA CHE)XHOTO ITOKPOBA — UIPAET
OTIPEACIISIONIYIO POJb B Temmeparype abaa? N3 teopernueckux padot FO.I1. Jloponuna
(1997) BBITEKAET, UTO WX BIMSHUE HAa TEMIIEPATypy JbJa MPUMEPHO paBHO3HAYHO.

Jlrama3oH M3MeHEeHNs rpa IieHTa TEMITepaTyphl Ha BEpXHEH IMOBEPXHOCTH JIB/IA B XOJIO/I-
HbIi epuon roxa coctaBuin —0,06. .. —0,33 °C/em, B cpearem ——0,15 °C/em. MakcuManbHbIi
nonoxkuTesbHbIN rpaaueHT 0,05 °C/cM Ha BepXHEH MOBEPXHOCTH JISISIHOTO ITOKPOBa 3a(rKcH-
POBaH B KOHIIE Masi, KOTIa POM30IIUIO0 pe3Koe MOTEIUICHHE BO3AyXa 10 HyJIeBOM TeMIepaTyphl.
ITpusenennsiii B padote (Gould, Jeffries, 2005) nuamazoHn n3MEeHEHUS rpaiMeHTa TEMITEPATyPhl
Ha BepXHEW IMOBEPXHOCTH O3EPHOTO JIbJa AJISICKHA M3-32 CYIIECTBEHHO MEHBIIICH TOJIIIHMHBI
JbJa CMeIIeH B cTOpoHy 00mbmmx Beamuud: —0,20... —0,58 °C/cM. ABTOpBI TaKKe Mmojiara-
0T, YTO IPH YaCThIX U3MEHEHMSX MOTOIbI C PE3KHMH TepenagaMy TeMIIEpaTyphl BO3AyXa ’
BBINTAIAFOITAMH OCAIKaMH B BHJE JOXKIS KOJI€OAHMS TOIMHBI JIBIA MOTYT OBITh Halle, 9eM
niepriof] HaOsroneHui. BeposTHO, 717151 TOHKOTO 03€PHOTO JIb/Ia 3TO aKTYaIbHO, HO TIPH OOJIBIINAX
TOJIIIIMHAX MOPCKOTO JIb/IA TaKKe KoIeOaHus TPYIHO 3a(UKCUPOBATh.

W3omneTs! TeMueparypsl HOBTOPSIIOT XOA MOBEPXHOCTHOW TEMITEPATypPhl JEASTHOTO
TOKPOBA, OHAKO C TTyOWHOM CTaHOBATCS Oosiee M Oojiee TUIaBHBIMH, CITIQKUBAsI PEe3KHE
ee Tmepernajpl. AHAJIU3 U30IUIET PUC. 2 TTOKA3bIBAET, 4TO TTyOrWHA, HAa KOTOPOM KoJIeOaHHs
TeMIIepaTyphl BEPXHEH MOBEPXHOCTH JIbJa TIOTHOCTHIO CTIIIAXKUBAIOTCSI, COCTABISAET IPH-
MepHO 3/4 0T 001IeH TOMIIKHEI JIbaa. MEKay TeM pacupoCTpaHeHHe KojeOaH il TeMiepa-
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TYpHI B TITyOb JIba 3aBUCHT OT aMILTUTY/IbI KoJieOaHuit Ha moBepxHOCTH. b.1. ["aiiixoku u
B.A. Cnuisia (1970) nonaratot, 4To KoseOaHust TeMIepaTyphl Ha IIOBEPXHOCTH JICITHOTO
MIOKPOBa € TIEPHOJIOM B TIpeJieiax Mecsla MIPOHUKAIOT B JIeA Ha IIyOUHY HOpsKa METpa.
Ha pucynkax, npuseneHHbIX B padote (Perovich, Elder, 2001), BumaHO, 4TO 3TH KOJIcOaHUS
IPU 3HAYUTENBHBIX MEpenaaax TEMIIEPATyphl BO3AyXa PacIpOoCTPaHAIOTCS MPAaKTUIECKU
JI0 HIDKHEH MOBEPXHOCTH JIEISHOTO MOKPOBA.

Puc. 2 nemoHCTpHpYeT, YTO M30ILIETHI B IIEPHOJ] C HOSIOPS 110 ampeilb IUIaBHO I10-
HIDKAFOTCS, 0COOCHHO ATO 3aMETHO B HW)KHEH YacCTH JISISTHOTO MTOKPOBA, @ HAYMHAsl ¢ Mast
pe3ko uayT BBepX. Takas kapTuHa Xopoio cornacyercs ¢ ormedenHoi FO.JI. HazunneBsm
n B.B. ITanosbM (2000) 0c0GEHHOCTHIO: HAKOTUIEHHE XO0JI0/1a B JISASTHOM OKPOBE IPOUC-
XOJUT OTHOCHTEIIFHO ME/IJIEHHO, ITOTEPH XKe eT0 MPOUCXOST BIIBOE ObICTpEe.

K.I1. Termxo n C.M. Kosanes (2005) mocie npoBeIeHHBIX UCCIIEI0BaHUN BEPTUKAITb-
HOTO0 pacIpeieNieHNs TEMIIEPaTyphl JIEATHOIO IOKPOBA B PsII€ apKTUUECKUX MOpPE BEIIBUIN
3aMETHBII NPOrPeB BO BTOPOI MOJIOBUHE aNpelis €ro HIXKHETO CJI0s B pe3ynbTare MPOHU-
Karolei B yien paguarnyy. TommuHa 3Toro cios Konebanacs ot 2 1o 7 cM. B Hamieli pabote
9TOT 3¢ PEKT HE OTMEUEH, BO3MOXKHO, M3-32 OOJIBIIOTO MO ITyOWHE HHTEPBajIa HU3MEPEHHH.

TonmmHa MHOTOIETHETO JIbAA B TOUKe M-1 K KOHIy IMKJIa HaOIIOIeHUH HE U3MEHU-
nack (239 cm), a B Touke M-2 ymeHbInmiiach Ha 22 cM U ctana paBHo# 212 cMm. B padote
(®Pponos u 11p., 2011) npuBOAATCS NaHHBIE M3MEPEHHH TONIIMHBI POBHOTO Apelyromero
Jb1a (BHE TOPOCHCTHIX 00pa3oBaHmii) Ha yuacTtke 3emist @pania-Mocnda — CeBepHblii 1To-
moc B urone—asrycre 2006-2009 rr. Pe3ynbrarsl Hokazaiy, YT0 MAKCUMYM paclpeaeeHUs
TOJIIMHBI CTAPBIX JBJOB NPUXOAUTCA Ha auana3oH 220-240 cm. B yactHOM coolmennn
C.B. ®ponoB ormeTni, uto eciau B 1990-2004 rr. cpeHssl TONIIMHA CTapbIX JIBAOB ObLIa
240 cM, To B 2006-2008 rr. — yxe 214-224 cm, a B 2009-2011 rr. — 221-231 cM. MoxHO
MPEIONIOXKHUT, YTO MHOTOJIETHHH Jie]] B IEHTPAJIbHOW YacTH ApPKTHYECKOro OacceliHa,
JIOCTUTHYB HEKOTOPOU TOJILIUHBI, HAXOAUTCS B PABHOBECHOM COCTOSIHUU, HE YBETHUUBAs
C BO3pacTOM CBOIO TONIIUHY.

3AK/IIOYEHUE

1. CpaBHEHHE JAaHHBIX O TEMIIEpaType JIEASTHOTO MOKPOBa HA Apeiidyromei CTaHITuN
«Cesepunbiii momroc-38» B 2010-2011 rr. ¢ nanasivu [.H. SIkoBieBa mokassiBaeT Xopoiiee
COBIIQJICHHE OCHOBHBIX TUIHMYHBIX CIy4aeB CTPaTU(HUKALMKA TeMIIepaTyphbl MO TOJIHHE
JIbJIa, XapaKTEePHbIX JUIs Pa3HbIX MeproaoB roza. CIiycTsi OYTH MOJIBEKa TEMITEpaTypHBbIii pe-
JKMM Ha pa3JIMYHbIX IyOWHAX B TEUSHUE TOI0BOTO I[IMKJIA TAK)KE MMEET CXOIHBIH XapakTep.

2. IIpu 06001eHNH KaKUX-THO0 Pe3yIbTaToOB UCCIEAOBAHUM, TPUBOIUMBIX Pa3HBIMHU
aBTOpaMHU, [IO-BHIMMOMY, CIIEAYET YUUTHIBATh SKCTPEMaJIbHbIC 3HAUSHHUS. XOPOIIUM HpPH-
MEpOM 31€Ch MOXKET CIIY>KUTh BOIIPOC MAKCHUMAIIbHO# ITyOUHBI, HA KOTOPYIO MPOHUKAIOT
KoJIeOaHusl TeMIepaTypbl BEpXHEl MOBEPXHOCTH JibJa. [IpH 3HAUMTENBHBIX Mepenanax
TEMIIEpaTypbl BO3/yXa OHU PACIPOCTPAHSIOTCS HNPAKTUYECKU 10 HIDKHEH MOBEPXHOCTH
JIEJSIHOTO TTOKPOBA.

3. MHoOTONETHHUH JieA B IIEHTPaIbHONW YacTH APKTHYECKOTO OacceifHa, JOCTUTHYB
HEKOTOPO#! TOJIIUHBI, HAXOAUTCS B KBA3UPABHOBECHOM COCTOSIHUH, HE YBEIUYHBAs CyIlle-
CTBEHHO C BO3PACTOM CBOIO TOJIIHHY.

Asmop svipadxcaem brazooaprocme oxeanonoey cmanyuu «Cegepuoiil nonoc-38»
A.A. Banakuny 3a nomoww 6 nonegvix pabomax u C.M. Kosanesy 3a yenuvie 3ameuanus
npu 00CysHcoeHuu cmamoi.
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V.V. KHARITONOV

SEASONAL VARIABILITY OF ICE TEMPERATURE UPON THE RESULTS OF
MEASURING AT «NORTH POLE - 38» DRIFTING STATION

Vertical profiles of ice temperature were measured in November 2010 — September 2011 at
“North Pole-38” drifting station. These observations were made at five locations, including young
ice, residual first-year ice, second-year ice, multi-year ice. Methods of measurements are considered.
Time-temperature profiles for all types of ice as well as time profile for the gradient of temperature
ofice, as an example, are shown. A snow cover gives substantial thermal resistance, reducing a heat
flux between atmosphere and ocean. The periods of warming-up and cooling of'ice in the annual cycle
alternate with periods, when vertical distribution of ice temperature close to linear: with a maximal

74



gradient in winter and zero gradient in summer. A general pattern of the seasonal evolution of ice
temperature is discussed. A cold front is propagating down through the ice from October to June.
Ice growth lasts, on the average, to a middle of May. Warming of ice to the freezing point occurs
mainly in August.

Keywords: ice thickness, ice temperature, gradient, snow cover, annual cycle.
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