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B 2008 romy Ob1 pa3paboTaH WHGOPMAIMOHHBIA IOPTaJN, HA KOTOPOM IIPEACTaBICHBI H
©XKEroJHO OOHOBISIOTCS JAHHBIC W3MEPEHMH MOIIHOCTH CE30HHO-TAJIOTO CJIOS HAa POCCHHCKHX
TUTOIA/IKAX, BXOJAIINX B MeKAyHaponHbIit npoekt MornTopuara CALM. IpencraBiennsie Ha HEM
JIaHHBIE CJTy’KaT OCHOBOI! JJIsl HOATOTOBKHU €XEeroaHo myosmkyembix Pocrunpomerom Jloknanos 00
ocoOeHHOCTH KinMaTa. [IpoBeneHHbIH aHamM3 JaHHBIX 3a BCE TOABI ITOKa3aj, 4To Ha 69 u3 71
MOHHUTOPHHIOBBIX IIIOINA/IKaX HaOJIIONAIOTCS MOJoXKUTeNbHbIe Tpenasl MoiHoctu CTC. Hanbonee
SIPKO OHU BBIpa)keHbI Ha ceBepe EBponeiickoii Teppuropun Poccun (o 37 cm/10 niet) u B 3anagHoi
Cubupu (mo 48 cm/10 ner). B ocranbHBIX CEKTOpax OHM 3aMETHO HIDKe Ha (oHE OONbIIOWH
MEXT0JI0BOM H3MEHYMBOCTH. ATpUOYTHUBHBIM aHanmu3 mMokazaj, uyTo Ha ceBepe ETP riaBHBIM
(haxTOpOM SIBIIAETCS yBEIWICHUE TEMIIEpaTyphl BO3LyXa, B TO BpeMs kKak B CHOMPH, B 0COOCHHOCTH
B SIKyTHnu, OoJee BayKHYIO pOJIb UTPACT YBEINIEHHE 3UMHUX OCa/IKOB.

KiroueBble cnoBa: muoconemuemépsivie 2pyHmul, MOHUMOPUHZ, CE30HHO-MANbIN CAOU,
nrowaoku CALM, poccuiickuii Cesep.

B cepeaune 1990x romoB moa srumgoit BceMupHON METEOpOJIOTMYECKOM OpraHu3aluu
ObLIa cO3/1aHa MEXIyHAPOIHAS IIPOrpaMMa IUPKYMITOJISIPHOTO MOHUTOPHHTA IESITEIILHOTO CJIOS
(Circumpolar Active-layer Monitoring, CALM). MOHHTOPHHIOBBIE ILIOMIAIKH PACIIONAralOTCs B
TUMTUYHBIX JIAHAMAQTHBIX YCIOBHSIX, NMEPBUYHBIC JTaHHBIC IMPEACTABISIOT COOOM €XKEroaHbIe
U3MEpPEHUs] MaKCHUMalbHOW MoImHocTH ce3oHHO-Tanoro cios (CTC) B 121 touke B y3max
perynsipHoii cetku ¢ marom 100 M Ha momaakax pazmepom 1000 m x 1000 M, umu ke ¢ marom
10 M Ha MeHbIIUX MIOHIaAKax pazmepoM 100 m x 100 m.

B Hactosmee Bpems rinobanbHas cetb CALM Bxmodaer Oonee 260 miomanok, Bce
JaHHbIE W3MEPEHUN JEeTMOHUPOBAHBI U  €XKEroJAHO OOHOBJISIOTCS HAa MEXIAYHApOIHOM
uHdopmarmonHoMm moprane https://www2.gwu.edu/~calm/ ynusepcurera k. Bammurrosna,
CHIA. IlonmuTHyeckn MOTMBHpPOBAaHHAas MPUOCTAHOBKA ujieHCTBa Poccum B MexayHapoaHou
accouuanuu MepsnoroBeaeHus B 2024 rogy mnpuBena K TOMY, 4YTO JaHHBIE POCCUHUCKHX
TUIOMIAJIOK MepecTany noctynarh B 6a3y nanHbix CALM. B Takux ycnoBusix BaKHO 00€CTIEUUTh
HE3aBUCHUMbIE CpeCTBa A1 cOopa M 0000IIEHUsT JaHHBIX MPOAOKAIOIIUXCS U3MEPEHUH I10
BCEM IUIOIIaJKaM Ha TeppuTopuu Poccum ¢ obecredyeHreM CBOOOJHOTO JOCTyma K HUM
POCCHIICKHX MOJIb30BaTENEH.

Oti  (QyHKIMM ~ BBINONHSAET  CHEHUAIM3HPOBAHHBIA  PYCCKOSI3BIYHBIA  MOPTAl
www.permafrost.su. Ou Owi1 cozman B 2008 TOoay Kak pPYCCKOSI3BIYHOE «3EPKaio» YacTH
MEXIYHApOJAHOTO MOpTaja, OXBAThIBAIOIIEE TOJBKO poccuiickue mdmepenus. [IpencraBiennbie
Ha HEM JIJaHHBIE CJIy»KaT OCHOBOW ISl TIOJATOTOBKH €XKEroJHO MyOnmuKyeMbix Pocrumpomerom
JoxmanoB 00 ocoOeHHOCTH KiIMMaTa B 4YacTH aHanm3a ocobeHHocteil wmomHoctu CTC
HPOIIE/IIIEro To/la U €€ [UINTEeIbHBIX TPEeHA0B [[Joknal... 2024]. B nanHo# paboTe MPUBOIUTCS
0030p 0a3bl JaHHBIX HA PYCCKOS3BIYHOM TOpTAlle, aHATU3UPYIOTCS MEKI0JI0Basi U3MEHUYUBOCTh
u mmrenbHble TpeHabl MomHoctn CTC, a Takke mMpoBOAMTCS aHAIM3 OOYCIIaBIMBAIOIIUX HX
KITUMATHYeCKUX (DAaKTOPOB B Pa3UYHBIX CEKTOpPaX KOHTHHEHTAIBHON YacTH KPHUOJIUTO3OHBI
Poccun.
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Tabauya 1. Obo3nauenus u MeCmonOI0NCeHUsE POCCUTICKUX NA0WAOOK MOHUmMopunea mowpocmu CTC

Kon | upota | Honrora Hg%i;;iﬁ; HasBanne
Cesep EBponeiickoii yacTu (5 mIomamaokx)

R2 67,58 64,18 1996 |Astu-SIxa, BopkyTa
R23 67,33 63,73 1998 TanpHuK
R24 68,30 54,50 1999 [BosiBaHCKUHA
R24A 68,23 53,85 2010 0. Kamuu
R52 67,07 62,93 2012 Cetina

3anagnas Cuoups (22 mJIomAaaKN)
RIA | 6531 7286 1997 [Hamwm
R1B 6523] 7252 2013  |Hamem
R3 69,72 66,75 1995 Mappe Cane, n-oB SIman
R5 70,28 68,90 1993 Bacbkunbl [laun, n-os Sman
R5A 70,28 68,89 2007 "BaCBKI/IHI)I Hauwn, m-oB SIman
RSB 7030| 6888 2007  [Bachkummi Jlauu, n-os Sman
R5C 70,30| 68,84 2007  [Bacoxumsi Jlaun, n-o8 Svan
R5D 70,27 68,89 2014 IBaCLKI/IHBI Jauu, m-oB SIman
R50A 66,31 76,90 2008 Vpenroit, I'TI5
R50B 67,48 76,700 2008 Vpenroi, I'TI15
R53 66,72 66,08 2016 Xapm, Ioxstpbiit Ypanr
R54A 70,89 78,42 2016 |FLI,Z[3., ['bImaHCKUIA I1-0B
R54B| 7089| 7843 2016  |wuma, sizanckuii n-os
R54C 70,87 78,55 2017 h“Lma, ['bIIaHCKUI 1-0B
R55A 73,33 70,090 2009 0. benprii (1)
R55B 73,33 70,09 2009 0. Bensrii (Iecok)
R56 66,71 66,57 2013 OKTAOPbCKUIT
R57 66,70 66,36 2013 UTaOBITHAHTH
R58 68,23 69,14 2017 [EpkyTa, n-oB SImMan
R59 66,54 66,73 2021 Canexapn
R60 66,57 66,88 2021 [CopHOKHSA3EBCK
R61 66,05] 76,64 2020  |Homsiit Vpenroii

Hentpanbuass Cudups (7 JI0manaoK)

R29B 71,79 71,42 2004 "BLIKOBCKI/If/i, nenbTa JIlensr (amac)
R29C 71,79 129,42 2015 IBLIKOBCKHﬁ, nenbTa JIeHs! (eqoMa HOB.)
R32 69,43 88,47 2005 [Tannax, Hopunbck
R40 67,48 86,43 2008 [Mrapka
R42 62,01 129,66 2008 Tytimana, SkyTus
R43 62,32 129,50 2008 Henerep, Sxytus
R51 72,37 126,48) 2002 Camoiinos

Bocrounas Cudups (20 miomagok)
R13A 70,08 159,58 1997 Mbeic Uykouwii, Konbima (eqoma)
R13B 70,08 159,92 2000 Meic Uykouwuii, Konbima (anac)
R14 69,48 156,98 1996 Pexa Yykoubs, Kosbiva
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R15A 69,38 158,47 1996 "PeKa Konxkosas, Konsima
R15B 69,38 158,47 1999 |Pel<a Konxkosas, Konsima

R16 69,08 158,90 1996 Xomm Ceromus, Konbima

R17 68,82 161,00 1996 Kanan Axmerno, Konbiva

R18 68,93| 161,50 1996 |[Fopa Poxwmxa, Kombiva

R18A 68,74 161,50, 2003 |F0pa Ponunka, Konbima (10 m)
R19 68,80 160,95 1996 O3epo 'myxoe, Koasima

R20 68,52 161,43 1996 Kanan Mamumitosckast, Kossima
R21 68,83 161,03 1996 O3epo Axmerno, Komsima

R22 69,32 154,98 1998 [Pexa Anazest

R25 69,85 159,50 1999 O3epo Skyrckoe

R31 70,55 147,43 2004 Annanxa (Maaurupka Oacun)
R35 68,73 158,90, 2007 OMOJI0H

R36 69,17 154,43 2005 AHIPIOIIIKUHO

R38A 68,70 161,55 2003 [Copa Ponunka (koHTpOsIbHAS)
R38B| 6872 161,53 2003 |Fopa Poaunxa, (man)

R38C| 6874| 161,39 2003 |[Fopa Poxumxa (cranums)
Janbuuii Boctok (6 miiomanox)

R9 64,78 176,97 1994 Mpsic Poroxusrii, YykoTka
R11 64,57 177,20 1996 [Copa duonwucuii, YykoTka
R27 65,60 -171,05 2000 UTaBpenTHs, UyKOTCKHIA IT-OB
R41 65,54 -171,63 2010 UoprHo, YyKoTCcKHii 11-0B
R45 64,63 176,971 2010  [Kpyryas, AHaubiph

R30C 55,89 160,54 2006 "HJ'IOCKI/Iﬁ Tonbaunk, KamuaTka

Ha Ttepputopuu Poccuiickoii ®Deneparum pacronokenbl 71 tutommagka CALM, Ha
KOTOPBIX KOI'Ja-IM00 MPOBOAMIMCH M3MEPEHHUs, B TOM uucie 60 IUIOMAZO0K ¢ JIUTETbHBIMU
HeTpepbIBHBIMU HaOmoaeHus MU Oosee 10 siet. basa manHbIX crpynmupoBaHa 1o 5 cekrtopam. B
Tabmuie 1 mpuBeaeHB MEXyHAPOAHbIE 0003HAYEHNS POCCUICKUX IJIOMIAJ0K, X KOOPAUHATHI,
roJipl Hayasia HaOJroIeHnH U Ha3BaHus. KoinnuecTBo miomaaok, ¢ KOTOPhIX MOCTYNAlOT JaHHBIE,
U3MEHsAeTCs OT roja K roxy. M3-3a mpekpalieHus JAeHCTBOBAaBLIETO paHEE MeEXaHU3Ma
[IEHTPATN30BaHHOTO cOOpa JaHHBIX Ha MexayHapogHoMm moptaie CALM  poccuiickue
n3Mmepenus 3a 2024 rox B Hacrosuiee Bpemst HenocTynHbl. Jlanubie 3a 2023 ron nMerored Ha 35
momanakax. B ux uucne 2 (u3 5 neficTBoBaBIIMX paHee) muiomiaaku Ha EBponelickom Cesepe, B
3amaguoit Cubupu — 9 miomanok (B 2022 rogy mocTynuiu AaHHble ¢ 21 miomaaku), B
[lenTpansHoit Cubupu — Bce 7 OeHCTBYIOMMX IUIOMAnoK. Bocrounas CuOuph mpejicraBiieHa
nmanHeiMu 13 mtomanok (B 2022 rogy — 16) u ¢ JlanmeHero Boctoka (UykoTka m Kamuartka)
MOCTYNHJIM JaHHBIE ¢ 4 Tuiomanok (B 2022 roxy ux 66110 6).

Hannpie o tpenpax momHoctTH CTC 3a mepuon ¢ 2009-2023 rr. mpencrtaBieHbl Ha
pucynke 1. OHM CBHIETENTHCTBYET OO0 YCTOMYMBON TEHJICHIIMH €€ yBeNMWYeHus B 21-M Beke,
KOTOpasi B HacTosIllee BpeMs ycuiauBaercs. Haubonee 3HaUMTENbHOE YBETHYEHHUE MOIIHOCTU
CTC 3a nocnennue 5 et orMeqasioch Ha ceBepe EBponerickoi yactu Poccun. Ha minomankax
meic bonBanckuit (R24) u octpoB Kammna (R24A) rnyOuna oTTaMBaHHs COCTaBisiia Oolee
MmeTpa. Makcumymbl MomiHocTH CTC Ha aTux miomaakax Obuin 3adukcuposansl B 2020 u 2022
rojax.
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Puc. 1. Tpenowvr mowpocmu CTC (cm 3a 10 nem) 3a nepuoo ¢ Havanra HabaodeHu no 2023 20():

3anagHas CuOupb (mpuOpexHble palloHBl M OCTpoBa) Hauboyiee IOJIHO OCBELICHA
JAHHBIMHU, XOTS OCHOBHOW MaccuB Havaln rmoctymnats ¢ 2007-2008 rr. HanGomnbimass MOITHOCTh
CTC 3a nepuon ¢ 2019-2023 rr. oTMeuanuch B LEHTpaJIbHBIX paioHax fIMana, Ha [losnsspHoM
Vpane, Ha nonyoctpose ['biian u B paiitone HoBoro Ypenros.

B IentpanbHoit Cubupu Haubosnee wuHTEHCHBHO YyBenuueHue MouHoctn CTC
npoucxoauTt B panoHe Hopunbcka m Hrapku, B TEUYEHHE BCETO MOCIEAHETO MSATUIIETHETO
nepuoaa OTMeualnch BeMWYuHbI, nmpeBblmatonue 100 u 6o1ee cCaHTUMETPOB.

B Bocrounoii u CeBepo-Boctounoii Cubupu manable 1wiomanok CALM  wHavamm
nocTynarb ¢ kKoHua 1990-x rogos, HO B MOCIEAHUE TOAbl YBEIMUUIIOCH KOJIMYECTBO MPOITYCKOB
HaOmofeHuit. B Teuenne nocieanero S-nerHero nepuona usmeHeHuss CTC momoXuTenbHbl, HO
1o abCONIOTHON BEIMYUHE OTHOCUTENBbHO HeOombime. Hanbonpmue 3nauenust momuoctu CTC
OTMEUAINCh Ha IIom@aakax B paiione Konbimer (Topa Ponmaka, o3epo [myxoe, miomanku R18,
R18A, R19).

Hannsie o mommaocTH CTC Ha JlanbHem Boctoke n KamuaTke perysisipHo mpuxomasr ¢ 5-6
TUIOMIAJIOK, HO UMEIOTCs nponycku. Bemuuunsl momHocT CTC OTHOCHTENHHO HEOOMNBIINE U
MEHSIOTCSl OHM 3HAYUTEIBHO MEHBIIIE, YEM B IPYTUX CEKTOpax.

Ha pucynke 2 mpencraBieHa cepusi KapT, KOTOpas MOKa3blBAET U3MEHEHHUS MOILIHOCTH
CTC ¢ 2020 mo 2023 rospI 10 OTHOLIEHHUIO K TIpeAbIayieMy Toay. OtuerinuBo Boiensercs 2020
roji, KOrja MpakTUUYEeCKH Ha BCEH TEpPUTOPUU KPUOIUTO30HBI PP oTMeuanoch 3HAYUTENIbHOE
yBenudeHue momuoctu CTC. [TogoOHas kapTuaa umeno mecto u B 2022 Toay Mo OTHOIICHHIO K
2021 romy. Torma momuocts CTC Taxke yBennumwiach INPAKTUUYECKH Ha BCEM TeppUTOpUHU
KPUOJHMTO30HBI, TIpUpalieHus Obutn 0ojiee CKPOMHBIMH TIO CpaBHEHHIO ¢ M3MeHeHusmu 2020
roja.

Takum 00pa3om, gaHHBIE HAOMIOJECHWUN TOKA3bIBAIOT, YTO B KOHTHHEHTAJIBHON YacCTH
kpuonuto3oHbl Poccuu momuaocts CTC yBenuumBaetcst Ha (OHE 3HAYUTENBHON MEXKIroJ0BOMH
W3MEHYMBOCTH. ATpUOYTHMBHBIM aHaMW3 Tokasai, uyTto Ha ceBepe ETP rmaBHeIM (akTopom
yBenuueHus: mouHocT CTC sBisieTcss yBenuYeHUEe TeMIlepaTypbl BO3AyXa, B TO BpEMs Kak B
Cubupu, B oco0eHHOCTH B SIKyTHH, O0Jiee BaXKHYIO POJIb UTPAET YBEIHMUEHHE 3UMHHUX OCAJIKOB.
3amMeTuM, 4YTO 3TOT BBIBOJ HE pPacHpOCTpaHSETCs Ha OCTPOBHYIO KPUOJMTO30HY, TIe, MO-
BUAMMOMY, 3HAUUTEIIFHOE CTAa0MITN3UPYIOIIee BIUSIHNE OKa3bIBAET MOPCKOE OKPY)KEHHE.
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Puc. 2. Uzmenenue mownocmu CTC no omuouenuro k npedvioyuemy 200y (cm).
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MONITORING OF THE ACTIVE-LAYER THICKNESS ON RUSSIAN CALM
SITES

Anisimov O.A, Morozov A.P., Zhiltcova Ye.L.
State hydrological Institute, St.Petersburg, Russia

In 2008, an information portal was developed, which presents and annually updates data on
active-layer thickness (ALT) measurements at Russian sites included in the international CALM
monitoring project. The data presented on the portal serve as a basis for the preparation of annual
Climate Reports published by Roshydromet. The analysis of the data for all years showed that
positive ALT trends are observed at 69 out of 71 monitoring sites. They are most pronounced in
the north of the European territory of Russia (up to 37 cm/10 years) and in Western Siberia (up to
48 cm/10 years). In the other sectors, they are noticeably lower against the background of large
interannual variability. Attribute analysis showed that in the north-European Russia the main
factor is the increase in air temperature, while in Siberia, especially in Yakutia, the increase in
winter precipitation plays a more important role.

Keywords: permafrost, monitoring, active-layer thickness, CALM monitoring sites, Russian
North
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