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Iloo peoaxyuenn B.M. Komaaxoea u A.Al. Mypaevesa



Haquaﬂ nmporpamMmma Bcepoccniflcxoﬁ KOH(l)epeH]_[I/II/I «ME)KIII/ICIIHHJII/IHapHI)Ie HAYYHbIC HCCJICA0OBAHUA B LHEJIAX OCBOCHUA

TOPHBIX U APKTHYECKUX TeppuTopui», Coun, 24-29 centsadps 2018 roga

IloduepkHymu!1 hamuiuu 00K1a04UKOB

23 cenTsOps ¢ 17 10 19 yacoB — Peructpanus yqacTHUKOB KoH(pepeHIH B rocTunuie «Mapurc [Tapk Orenby

24 cenTsiOps

8:00-13:00 | Peructpanus yuacTHUKOB KoH(epeHuuu B roctunuie «Mapunc [Tapk Otens»
9:00-9:20 Otkpertre koHpepenuun. [Ipesunent [msamuonornueckoit accoruarnuu akagemMuk B.M. Komsiko
Poccuiickue ucciieqoBanus NoJsIpHbIX Tepputopuii. IlIpeoceoamens B.M. Komnakos

9:20-9:50 K 200-nemuro omxpoimus Anmapkmuowl skcneouyueii bennunczayzena — Jlazapeea. Kotsxos B.M., I'mazosckmiit A.D.,
Mockanesckuit M.IO. JlunamMyuka AHTapKTUYECKOTO JIEAHUKOBOTO ITIOKPOBA B AIOXY MOTETIICHUS

9:50-10:10 ®ponos U.E. CoBpeMEeHHOE COCTOSIHUE M TIEPCIIEKTUBBI PA3BUTHUS CETH HAOIOIEHUH TTPUPOIHBIX TIPOIIECCOB

10:10-10:30 |bonbmusuos JI.FO., MakapoB A.C. HoBble naHHBIE O TOJOLIEHOBBIX KOIEOAHUSX YPOBHSA MOPS B APKTHKE U AHTAPKTHKE

10:30-10:50 |Makmrac A.I1., KyctoB B.1O., boropoackuii [1.B., bonsmakosa 1.1., XKyxkosa O.JI., JlockyroBa M.A., Maxotuna U.A. Pe3ynbrate! u
NEePCHEKTUBBI THAPOMETEOPOIOTHYECKUX HCCIeIOBAaHUI Ha POCCUMCKUX apKTHUECKUX 00CcepBaTOPHIX

10:50-11:20 Ilepepvig Ha koge

11:20-11:40 |Kpasuosa B.U., [Tnxankosa E.W., Kuzaxos A.W., 'apuios A.B. KocMuuecknue cHumku B HoBoM Amiiace Poccuiickoil ApKTUKH

12:00-12:20 | JleituenkoB I*JI., baxxernoBa E.A. U3yuenue penbeda MOpPCKOTro 1HA B AHTApPKTHUKE: HayyHAast 3HAYUMOCTD U TMIEPCIIEKTUBBI UCCIICOBAHUN
B PAD

12:20-13:00 |IIpencraBieHue CTEHIOBBIX JOKJIAJ0B:

Jloknaoyuxu, comossaujue cmeHO008blll 00K1A0, 0elarm HeDOIbULYIO NPe3eHMAaYUI, Nepedaruyio e2o cymo.
Omo 3—4 craiida na 2—3 munymei.
1. Adanaceesa B.K., Xunnenbpana K.-/I., Knarec 1.®., Kyn I, Jleituenkos I.JI. [lunamuka neguuka [laitn-Aiinenn (3anagHast




AHTapKTHKa) B IO3/IHEM I'OJIOLIEHE

2. benonyukas M.A., Pesuu B.A., AnucumoB O.A. BiausiHue BOJIH apbl ¥ X0JI0/1a HA 30POBbE HACEIEHUS CEBEPHBIX TOPOJIOB

3. boponuna A.C., CyxanoBa A.A., I'puropseBa C./., [Ipsxuna ['.B., [lonos C.B. ['uaponornueckas xapakTepucTuka
MIOTEHIMAIBHO ITPOPBIBOOMACHBIX 03Ep noimyocTposa bpokHec, Bocrounas AHTapkTraa

4. I'peGenen B.U., Tonmanos B.A. BiusiHue onacHeIX HUBaJIbHO-IISLUAIBHBIX U KPHOTEHHBIX MTPOLIECCOB HA FEOTEXHUUYECKYIO
CTaOUIIBHOCTD B rOpoAax ApKTUKHU

5. O6noros I.E., BacunseB A.A., Ctpenenkas W.J[. PekoHcTpykuus najgeoreorpaduyeckux yCiaoBHid Ha IIenbde U modepexne
Kapckoro mops B capranckoe Bpemst (MUC 2)

6. Ilonos I.B., Cenyxun I1.B. IloneBbie ucnbpITaHus AUCTAHIIMOHHOMW J1a3€PHON CHETOMEPHOM peiKu

7. Tlonos C.B., boponuna A.C., Cyxanosa A.A., Xaputonos B.B., [Ipsxuna I.B., Kamkesuu M.I1. IlepcnexTussl
PasMOJIOKALIMOHHBIX 30HAUPOBaHUM MTOIJIETHUKOBBIX BOJOEMOB

8. TonmanoB B.A., I'pebenen; B.M. Biusinue onacHbIX HUBaJIbHO-IIIALMAIBHBIX U KPUOTEHHBIX IPOLIECCOB HA JIMHEHHO-
TEXHOTE€HHbIE cucTeMbl Poccriickoit ApKTUKH

9. Ycrunoga E.B., [Tonomapesa O.E. [IpupoHbie 1 TEXHOT€HHBIEC IPOIIECCHl B KPHOIUTO30HE, aHTPOTIOT€HHBIE (haKTOPHI HX
aKTUBU3ALAN

10. YOpoB ®.J1., I'pedenen B.W. IIporuo3 pa3BuTusi onacHbIX KpUOTEHHBIX IIPOLIECCOB HA TEPPUTOPUN BaHKOPCKOTOo MeCTOPOKACHUS
IIPY NOTEIJICHUH KJIMMaTa

13:00-15:00 Ilepepvis na 0b6eo
IMon3emHubIe JbABLI U MOABOAHAS Mep3io0Ta. Ilpeocedoamens /1.C. /Ipo3zoos

15:00-15:20 |IlInonsuckas H.A. Kpuocdepa Poccuiickoit ApKTHKH — OTpakeHHE COBPEMEHHOT0 dTara Kojie0areIbHOTO pa3BUTHS KIIMMaTa

15:20-15:40 |I'puropsesa C.J., boponnna A.C., Kamkesuu B.U., Kamkesuu M.I1., [Tonos C.B,, [Ipsxuna I'.B., CyxanoBa A.A. ['eopanapHbie
uccien0Banus moaEéaHoi ruapoceTu Jiequuka [Jonk (Xoamel Jlapcemann, Bocrounas AHTapkTuia)

15:40-16:00 |BacunneB A.A., Ctpenenxas .., O6mnoros I.E., Mankosa I'.B., /Ipo3nos /[.C., [Tonomapesa O.E. Jlerpaaamus KOHTHHCHTAIBHOU 1
cyOaKBajbHON KPHUOJIUTO30HBI 3aMaHOro cekTtopa Poccuiickoii ApKTHKY NPy U3MEHEHUH KJIMMaTa

16:00-16:20 |Mankoga I.B., CanyptaunoB M.P., CkBopuio A.T., IlapeB A.M., Kopocrenes 10.B., Cynakoa M.C. PacnipocTpaneHue U JuHaMUKa
OCTPOBHOI MeP3JI0THI B MoiiMe peku [ledopa. Pe3ynpraThl KOMIIEKCHOTO TEOKPHOIOTHYECKOTO U Te0(hU3UYECKOTO MOHUTOPUHTA B
Henenkom aBTOHOMHOM OKpyTe

16:20-16:40 | I'puropreB M.H., Makcumos I.T. PacnpocTpanenne noaBoiHOM MEP3IOTHI Ha MIeNb()e apKTUIeCKIX MOpen

16:40-17:00 |I'aBpunoB A.B., IlmxankoBa E.W. TTorennienne ApKTUKM U KpruoMoppoaruHaMHuKa MeTkoBoauid Mopeit Boctouno-Cubupckoro u




JlanrTeBBIX

17:00-17:20 |Bopomnait H.H., Kucenes M.B., Uepkammna A.A. TemnepaTypHblii MOHUTOPUHT MHOTOJIETHEMEP3JIBIX TPYHTOB B €CTECTBEHHBIX U
aHTPOIIOTEHHO-HAPYIIEHHBIX YCIOBHIX

17:20-17:40 | Ayoposun B.A., Iposnos JI.C. Konnenus u3yueHus 1 cOepeKeHUs] MHOTOJIETHEH MEp3JIOTHI B CBSI3U ¢ ocBoeHneM A3PD

17:40-18:00 |Cnarona E.A., Onokuna O.JI. O Bo3pacTe MHOTOJETHEMEP3IIBIX OTIIOKEHUI U FETEPOTreHHBIX 3aexel ibaa Mappe-Caine, 3anaaHbii
SAman

25 cenTsiOps

Ku3Hb, 1aHAmMAQTHI M X0351iICTBEHHAS AeATeJbHOCTD JII0Ael B NOJISPHBIX pailoHax. Ilpeoceoameny O.A. Anucumos

9:00-9:20 AnuncumoB O.A., benonyukas M.A., XKunsnosa E.JI. bananc npupoaHbeIX 1 cOUANbHO-3KOHOMUYECKHUX PUCKOB U HOBBIX BO3MOKHOCTEH
B apKkTH4eckoil 30He Poccun npu u3mMeHeHun kinumara B 21 Beke

9:20-9:40 Makcrorosa E.B., bamanxanosa JI.b. Bausaue konebanuii TepMUYECKOTO PeKMMa Ha KU3HEIESTEIbHOCTh HACEIEHUS 3alOSPHBIX
teppuropuit Cubupu

9:40-10:00 baguna C.B. IIporHo3upoBanue conuagbHO-3KOHOMUYECKUX yIIEpOOB B apeaiax Jerpajalui MHOTOJIETHEMEP3IBIX MOPO APKTHUECKON
30HbI Poccun

10:00-10:20 |Wabusn I'B., Yesaruna U.C. Pagnoskonornyeckue nccieqoBanus B 0apeH1IEBOMOPCKOM MPUOPEkKbE KaK AIEMEHT OLEHKU paialliOHHbBIX
PHUCKOB

10:20-10:40 |Kyosimkun H.B., bBy3un U.B., T'onosun H.B., I'ynomnuxos F0.I1., 3amapun I'A., Ckytun A.A. JlenoTexHU4ECKUE aCTIEKThI CO3JaHUs
00BEKTOB TPAHCHOPTHOM HHPPACTPYKTYPHI U Pa3BEIOYHOIO OypeHus B ApKTHKE

10:40-11:10 Ilepepuis na xoge

11:10-11:30 | Tymens H.B., 3orosa JI.1. Mep3notHo-nanamadTHas nHGOpManus Kak 0CHOBA IPOTHO3a MIPH MOTEIICHUU Poccuiickoil ApKTHKH

11:30-11:50 | XomytoB A.B., /IBopuukoB FO.A., Kuzskos A.U., Jleitoman M.O., babkuna E.A., babkun E.M., Mymnanypos /I.P., Xaiipymnun P.P.
TepmoneHynanoHHsle npoueccs! Ha LlenTpansHoM SImane: pe3ynbsTaTbl MOHUTOPHHTA

11:50-12:10 |babkun E.M., XomyTtoB A.B., babkuna E.A., JIBopuukoB F0.A., Xaiipymiaun P.P. MonuTopusr usmenenus penseda ropdsHuka c
BBITAWBAIOIINM TIOJIUTOHATBHO-)KUIBHBIM JIbIOM B paiione c¢. ['a3-Cane (AHAO)

12:10-12:30 |babkuna E.A., XomyTtoB A.B., JIBopaukos FO.A., babkun E.M., Mymnanypos /I.P., JIeitobman M.O. Boponku ra3oBoro BeIOpoca Kak




CJICACTBHUC PCIrUOHAJIbHBIX H JIOKAJIbHBIX W3MEHEHUH KJIMMaTa U TEIIOBOTO COCTOSHUS mopona

12:30-12:50 |Kaum JI.O. J/IluHamuka KpuojaaHAmagpTOB B MEHSIOIUXCS YCIOBUSAX CPEIbI
12:50-14:50 Ilepepois na 0b6eo
HccaenoBanusi B ApKTHKE U KPUOJaUTO30He. IIpedceoamenv U.E. @ponos

14:50-15:10 |3azoBckas J.11., Topsukun C.B., [lIlumkos B.A., Meprenos H.C., loarux A.B., Munanosckuii E.}O. Crabunuzarusi opraHu4ecKoro
BEIIECTBA B MIOYBAX BBICOKUX IIUPOT B YCIOBHSIX OBICTPHIX KIIMMATHYECKIX U3MEHEHUN

15:10-15:30 |KyzuenoBa A.O., Cumonosa I'B., Aponun A.C., Tuxonpasona f.B., Hapymiko M.B., Cnarona E.A. V30TomnHsIif cocTaB yrieponaa
COBPEMEHHBIX pacTEHUI B palloHaxX TUIIMYHOU U I0KHOU TyHAp 3anagHoi Cubupu

15:30-15:50 | leiikun U.b., uisayk K.B., Coxonos B.T. HekoTopbie pe3yibraThl JIe0HCCICI0BATEIECKHX PabOT Ha JperdyoLieii CTaHIun
CEBEPHBIU I1OJIFOC-2015

15:50-16:10 |AnapeeB O.M., Bunorpanos P.A., [lpa6enxo /[.B. Bnusinue rmo6ansHOro noTersieHusi Ha MpOYHOCTHBIE XapaKTEePUCTUKU Jibaa B OOCKOH
rybe

16:10-16:30 |Bunorpaznos P.A., Auapees O.M., Opnosa E.}O. Pacnpoctpanenue npunast B actyapusix O6u u Enuces npu mobajibHOM NMOTETIIEHUN

16:30-16:50 |Yuctsakos B.K. TemneparypHsblii pexxiuM OypeHUs! CKBaKUH B KPUOIUTO30HE

16:50-17:10 |L'eopruamu A.I., Kanrytuna E.A., MumtokoBa W.I1. JlonroBpemeHHble (pa3bl MHOTOJIETHUX U3MEHEHUMN CTOKA BOJIBI U TEIJ1a KPYIHEHIINX
apkTuieckux pex Poccun

17:10-17:30 |IluxnomanoB A.M. CoBpeMeHHbIE TEHAECHIIMH U BO3MOXKHBIE TPUYMHBI U3MEHEHU pedyHOro mpuToka B CeBepHbIil JIemoOBUTHIN OKeaH

17:30-17:50 |Sukhanova A.A., Popov S.V., Eberlein L., Scheinert M., Zirizzotti A., Urbini S., Kashkevich M.P., Pryakhin S.S. Structure of snow-firn

layer in the Vostok Lake area and along the Progress-Vostok logistic traverse route, East Antarctica

26 ceHTSIOPS — HA LeJIBIH IeHb IKCKYPCcHs (IJIA 2Kes1alomux) B A0xa3uio ¢ nocemenneM larpel, o3epa Puna, Ilnnynabt

27 cenTsiOps

JlenHMKH MOJISIPHBIX U TOPHBIX paiioHoB. IIpedceoamensy B.M. Komasakog

9:00-9:20

I'mazoBckuii A.®. CoBpeMeHHbIE U3MEHEHHUSI JIEAHUKOB Poccuiickoilt ApKTUKH




9:20-9:40 Bonpmmsnos J1L.IO., Exuxos U.C., Iapamsun A.C., ®énopos I'b., Mnslomenkosa U.A., Cokonos B.T. Imanuonoruyeckue u
naneonsinuonoruueckue uccienoBanust AAHUUN na apxunenare CesepHast 3emiis

9:40-10:00 JlaBpentneB U.U., I'mazoBckuii A.d., Maueper 0.4., MypaBbeB A.fl. 3anacse! i1p1a B nenHukax Ha 3emie Hopaenmensaa, Hnunbeprew,
U UX U3MEHEHUS 3a MOCIEAHNE JeCATUIICTUS

10:00-10:20 |Hocenko I'A., UBanoB M.H., Cunnnkuii A.1., MypasbseB A.4l., Ko6ene B.O., Hukutua C.A. CoBpeMeHHOE COCTOSTHUE U U3MEHEHUS
nenanukoB [lonsiporo Ypana B nepuoa 2000-2018 rogos

10:20-10:40 | Xpomona T.E., [Tonnosa B.B., Hocenko I''A., MypaBbeB A.S., Hukutun C.A. I3MeHeHus pa3MepoB JIEAHUKOB U pacipeie]ieHue
OCHOBHBIX KJIMMaTHYECKUX MIapaMeTPOB B FOPHBIX JIETHUKOBBIX pailoHax Ha Teppuropuu Poccuu (Bropast nonoBuHa XX — Hayano XXI
BEKa)

10:40-11:10 Ilepepuis nHa xoge

TI'opubie aequukn. Ipeoceoamenv A.@. I'nazosckuii

11:10-11:30 |HeuentoctoB C.I'., Xapskosen E.I'., CenuepcroB 0.1, Cyunnun A.A., Typuanunoa A.C., CokparoB C.A., Komapos A.1O., Kyaukos
A.B., O. Mustafa O., Evangelista H. [{ludpoBsie crepeodhoTocheMKH 1J1s UCCIEA0BaHMS dBOJIONMH OJIeICHeHUs DIbOpyca

11:30-11:50 | Toponos I1.A., CemenoB B.A., Anemmmuaa M.A., [llectakoBa A.A. Kiimmarndeckue (hakTopsl Aerpagannu oneaeHeHus bonpmoro
Kagkaza B XX — XXI BB.

11:50-12:10 |Konosanos B.I"., Pynakos B.A. Bonnpocsl MoHuTOpHHra JIeAHUKOB Ha CeBepHoM KaBkasze u Anrae

12:10-12:30 |Haiinenko A.A. 3menenne oobema neanuko LlenTpanbaoro Kapkasa 3a mociennue 60 jget

12:30-13:00 |IIpencraBieHue CTEHIOBBIX AOKJIAI0B:

Jloxnaouuxu, comossiujue cmerno08blil 00KIA0, 0e1aiom HeDOIbULYIO NPE3CHMAYUI0, NePeoarouyio e2o Cymo.
Omo 3—4 caatioa na 2—3 munymal.
1. Anannuea M.JI. Jlennuku UyKoTCKOTo Haropbsi — pe3yJbTaThl MOJNEBbIX UcciaenoBanuiit 2017-18 rr.
. Kepumor A.M., PororaeBa O.B. Ouenka kauecTBa NoBepXHOCTHBIX BOA [IpHanbOpychs 1o CoAepKaHUIO TSHKENBIX METAJIOB
3. Kowmapos A.10O., CenusepctoB FO.I'., Typuanunona A.C., ['pebennukoB I1.b., CokpatoB C.A. [Ipumenenue nenerpomerpa SMP
U1 MCCTIeIOBAaHUS CTpaTurpauu U CBOMCTB CHEXHOTO MOKPOBA
4. Kotnsko B.M., Uepnona JLII., Xpomosa T.E., MypaBbeB A.4., Kauanun A.b., Trodnua A.C. Mopdonorudeckrne 0COOCHHOCTH
MYJIbCUPYIOIINX JIETHUKOB
Magnionos b.P., Dx6a f.A. CHexHO-JIesiHbIe HAKOIIIEHUS B nemepHoi cucteme CHexHasi, 3amaanbiii KaBkas
6. Manesuu T.M., Mapuenko E.C., Mypasbes f./]. PailoHnpoBaHne 3kcTpeManbHbIX TEOPUCKOB B pailOHaX COBPEMEHHOI'O BYJIKAHO-

9]




DJISIUATBHOTO B3aUMOeHCcTBYS (Ha puMepe nonyoctpoa Kamuarka)

7. MypaBbeB A.A. XapakTepuUCTHKHU COBPEMEHHOTO oJieicHeHus: KamMmuaTku

8. Ocranun O.B., [Ipsixoa [.C., Koanes M.B., Bypsim P. /1., Otron6asp sm63pan. U3menenue nequuka Tomuy (LleHTpanbHbii
AnTaif) 3a mepuoJl MHCTPYMEHTAJIbHBIX HAOIIONCHUIA

9. IMunsraes C.B., Yepnoyc I1.A., ®enopenko F0.B., ®unatoB M.B., Jlapuenko A.B. Cucrema curHanu3anuu o JaBUHAX, CEIAX,
OTIOJI3HAX W TTABOJKaX

10. Coiconarun PI., CepuxoB C.1., XKene3nsik M.H. O BbICOTHON MOSICHOCTU U AUHAMUKE U3MEHEHUS TEMIIEPATYPbI TOPHBIX TIOPOJI B
xpedre Cynrap Xasra

11. Yepnos P.A., MypasbeB A.f. CoBpeMeHHbIe U3MEHEHUs1 TOpHOTo oneneHenus 3eminu [Ipunna Kapna u 3emnn Hopaenmensaa
(apx. lInuubeprex)

13:00-15:00 Ilepepvis na 0b6eo

T'opubie aequuxu. Ilpeoceoamens T.E. Xpomosa

15:00-15:20 |T'anromkus JI.A., Yuctsakos K.B., Kynaesa E.II., Boakos 1.B., banues /[.B. Cokpaienue onenenenus ropHoro ysina TaBaH-bora-Oua ¢
MakcumyMa Maitoro JlegaukoBoro [leproaa mo CoBpeMEeHHOCTh

15:20-15:40 |Ceprees U.C., llITeixoBa H.b., I'antomkun JI.A., [meboBa A.b. 3mepenre MOIITHOCTH JIETHUKOB TOpHOTO MaccuBa [lambarapas
(3amagHast MOHromus) Ha OCHOBE aHAJIU3a EPEMEHHOM COCTABIISAIONICH 3JEKTPUUECKOTO COMTPOTUBIICHHUS JIbJa

15:40-16:00 |Ocunosa O.I1., Ocumnos 3.1O. Temnooit 6ananc neanuka Nel8 (Boctounsiit CasH, 1or Boctounoit Cubupn)

16:00-16:20 | Koxkapes A.JI., Koryrenko JI.B., CeBepckuii 1.B., IllecrepoBa 1.H., Eropos A.b. Jlerpananus onenenenus B 6acceiinax pek [Ickem u
UYarkan (3ananneiii Tsab-111anp)

16:20-16:40 |bamkosa E.W. /lucTaHIIMOHHBIE METOABI UCCIIEAOBAaHNUS MyIbCUPYIOIINX JIEAHUKOB Kapakopyma

16:40-17:00 |Koxun O.B., Kupunnosa A. @opmupoBaHre OOKOBBIX MOPEH MyJIbCUPYIOLIUX JeIHUKoB 3anaanoro IlInunbdeprena

17:00-17:20 | banues /I.B., I'anromkun J[.A., Exaiixkuna A.A., Yuctsakos K.B., Tokapes U.B. Ocobennocta popMupoBaHus JETHUKOBOTO CTOKA FOTO-
BOCTOYHOTO AJITast 10 U30TOIHBIM JIaHHBIM

17:20-17:40 |Masmonos b.P. O6 0cobeHHOCTSIX ABMKEHUSI TOPHO-TOIMHHBIX JIGTHUKOB

17:40-18:00 |TypuanunoBa A.C., JIazapeB A.B., Cenuepcros 1O.I., Komapos A.1O., Mapuenko E.C. OueHka BKki1aja CHEXHBIX JIABUH B MUTAHUE
JICIHUKOB




28.09.2018

CHesKHbII NOKPOB M NPUPOAA NOJAPHBIX paiioHoB. IIpeocedoamens H.H. Ocokun

9:00-9:20 [Trokapes E.A., MaxkeeB E.A., Kypakos C.A. Onpenenenrie XxapakTepUCTUK CHEKHOTO ITOKPOBA C IIOMOILBIO aBTOMaTHUECKHUX
MU3MEpPHUTENIEN TEMIIEPATYPHI

9:20-9:40 Cocnorckuit A.B., Ocoxun H.W. Biusinue oTreneneid Ha CHEXXHBIN MOKPOB U MPOMEP3aHue IPYHTA MPU KIMMATUYECKUX U3MEHEHUSIX

9:40-10:00 Hemuporckas M.A. OcoOeHHOCTH pacnpeesIeHHs] OPTaHNYECKUX COCTMHEHUI B CHEKHO-JIEITHOM TIoKpoBe bemoro mopst

10:00-10:20 |KypsraukoBa H.A., Mansiruna H.C., Mutpodanona E.}O. TakconHomuueckoe pa3HOOOpa3ue B MbUIBIIEBBIX CIIEKTPaX 3UMHHX
arMoc(epHBIX ocankoB AnTas

10:20-10:40 |Yuxayes K.b., JIunenkoB B.f. K Bompocy pelienust HecTaiimoHapHOM 3a4a41 YIUIOTHEHHS CHEXHO-(UPHOBOI TOIIH JIJIS ONIPEIeIeHUS
[TyOWHBI 3aXBaTa aTMOC(EpPHOTO BO3AyXa

10:40-11:10 Ilepepubis na koghe

11:10-11:30  |KomapoB A.IO., CenusepcroB FO.I"., Typuanunosa A.C., I'pebennukos [1.A., Cokparos C.A., Cyunnus A.A., DaTus A.JL., Bragumuposa
M.IO. Onpenenenre BICOTHI CHEKHOTO IMMOKPOBa ¢ ucnoib3oBanueM /13

11:30-11:50 |L'omy6ea E.H., [Tnaros ['A. AHanu3 TeHAEHIMI H3MEHEHUH THAPOJIOTHH CHOUPCKUX apKTUYECKUX MOPEH B YCIOBHUSX IN100aIBHOTO
MOTETUICHUS

11:50-12:10 |Iluxanéra A.A., lkonsauk .M., E¢umon C.B. Byaymue n3meHeHus KIiuMara U XapakTepUCTHK €r0 SKCTPEMaIbHOCTH B PETHOHAX
Kpaiinero CeBepa 1o orieHkam O0JbIIOro aHcaMOuis peruonanbHoi monenu ['TO

12:10-12:30 |Kokin O., Frolov D., Sinitsyn A., Kirillova A. The role of snow cover on the Arctic sea coast ground thermal regime variability near
Varandey (Pechora Sea)

12:30-12:50 |Komapos A.I1O., Cenusepcros }O.I., CokparoB C.A. IIpocTpaHCTBEHHO-BPEMEHHAsA N3MEHYMBOCTh CHEXHOIO IIOKpPOBa B MOCKOBCKOM
peruoHe

12:50-15:00 Ilepepois na 0b6eo

H30TONHBIN COCTAB CHEra M Jib/a, MOA3eMHbIE JIb/Ibl TOPHbIX paiioHOB. Ilpeocedoamens M.IO. Mockaneeckuil
15:00-15:20 |Maneiruaa H.C., Oiipux A.H., Ar6ansu E.B., [Tanuaa T.C. M3oTomHbIN cocTaB atMoc(epHbIX 0cankoB HaapiMCKol HU3MEHHOCTH
15:20-15:40 |Kozauek A.B., Exaiikun A.A., Cteen-Jlapcen X.K., Jlanas A. MccrnenoBanust H30TOMMHOTO COCTaBa BOASHOTO Mapa HaJl TOBEPXHOCTHIO

IOxHOT0 OKEaHa




15:40-16:00

Oiipux A.H., Mansiruna H.C., [Tanuna T.C. M30TONHBIN COCTaB CHEXHOTO TOKpOBa AJTast

16:00-16:20 |L'ono6okona JLII., @arees H.H., JIskymmu U.J{., Cugopoa O.P. OcoOeHHOCTH COBPEMEHHOTO XUMUYECKOTO COCTaBa aTMOC(epHOro
a’po30Jis ¥ ra3oBbIX IpuMecel B 1. bapeHuoypr

16:20-16:40 |Malygina N., Eirikh A., Barlyaeva T., Papina T. Isotopic composition of precipitation in Altai glaciological region

16:40-17:00 |Cocnorckuit A.B., Ocoxun H.U. K pacuery 3amep3anust coieHOH BOABI B KanleJIbHOM (akese

17:00-17:20 | Apskoa I.C., Octanun O.B., ['opesiBueBa A.A. BHyTpeHHEe CTpOeHHUE MNISAIMATILHO-MEP3JIOTHBIX KAMEHHBIX 00pa30BaHuil AnTas Ha
OCHOBE Ire0(pU3NYECKIX METOJIOB

17:20-17:40 |LopesiBueBa A.A., Onenuenko B.B., JIpsikoBa I.C., Octanun O.B. TpexmepHble re03aeKTpruuecKie MOJIEIH MISUAIbHO-MEP3JIOTHBIX
KaMEeHHbIX o0pa3oBaHuii LlenTpanbHoro Anras

17:40-18:00 |BoakoB U.B., I'anromkun J[.A., bannes /[.B. 3akoHOMEpHOCTH POCTPAHCTBEHHOTO pacHpeAeIeHU KaMEHHO-JICISIHBIX 00pa30BaHUi B
apuIHOM BBICOKOTOphe BHYTpeHHel A3uun

29.09.2018
CHesxHble JJaBUHBI U cesd. Ilpedcedamens M.1O. Mockaneeckuii

9:20-9:40 OnmneiinnkoB A.Jl., BonoguyeBa H.A. CHexxHbI€ JTaBUHBI B YCIOBUSAX THAPOMETEOPOJIOrHYECKO aHoMaluu BecHbl 2018 T. B
[Tpuansopyche

9:40-10:00 Yepnoyc [1.A., Bonkos A.B., ®enopenko H0.B., Hukonaes P.B. Ouenka nuaMeH4MBOCTH BBICOTHI CHETa B JaBUHOCOOPE IO pe3yabraraM
JIa3epHOTO CKAaHUPOBAHUS

10:00-10:20 |Pommonosa I1.M., Typuanunosa A.C., CenuepctoB FO.I"., CokpartoB C.A., I'mazoBckas T.I. Yuér 1aBuHHONM OacCHOCTH IIPU
IpaIoCTPOUTEIBHOM IEATETLHOCTH

10:20-10:40 |OneitnuxoB A.Jl., Bonoguuera H.A. OueHka 7aBUHHOTO MaKCUMyMa T'OPHBIX TEPPUTOPHI (ITPOCTPAHCTBEHHBIN 1 BPEMEHHOM aCIeKThI)

10:40-11:10 Ilepepvig Ha koge

IMon3emHbIe JIbABI U MOABOJAHAS MeP3J10Ta, MPUPOAHbIe pUCKHU. IIpedceoamens B.M. Komnakoe
11:10-11:30 | IlIpeiic }O.U. Biusinue MHOTONETHEH Mep3/10ThI Ha (hopMHupoBanue 3anagHo-Cudbupckoro TopdsHoro 6acceitHa
11:30-11:50 |Manaxosa B.B. Ouenka cocTostHus cyOaKBaJIbHON MEP3JIOTH BOCTOUHOTO CEKTOpa APKTHKU Ha OCHOBE YMCJIEHHOTO MOJIETUPOBAHUS




11:50-12:10

Tuxonpasosa i.B., Cnarona E.A. CTpoeHre NoTUroHanIbHO-KUIBHOTO Jibaa TopdsiHuka xaceipest [1yp-TazoBckoro Mexxaypedbs

12:10-13:00

IlonBeneHue HTOrOB M 3aKpPbITHE KOH(epeHIUN.
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I[l/IHaMI/IKa AHTapKTH‘IeCKOFO JJEAHUKOBOI'O MOKPOBAa B 3IMOXY MOTCIVICHUHA
Korasikos B.M., I'mazoBckmii A.®., MockajaeBckuii M.IO.
HUnemumym eeoepaguu PAH, Mocksa

CoBpeMeHHass »5Mmoxa IMOOAJBHOIO MOTEIUICHUS] OTpakaeTcsi Ha OOIIeM COCTOSHHUH
AHTapKTHYECKOTO JIEAHUKOBOTO NIOKpOBa U OanaHce ero macchl. Ilorenienue Ben€T K yBEIUUEHUIO
COZIep)KaHUsI BOJSHOIO IMapa B BO3AYIIHBIX Maccax, BbI3bIBAeT MHTEHCH(UKALUIO aTMochepHOi
LUPKYJSILUA U POCT CHErOHAKOIUIEHHWs Ha IIOBEPXHOCTU JIEAHMKOBOrO IuTa. Bmecre ¢ Tem
NOTEIVICHUE OKEAHWYECKHUX BOJ M YBEJIMUYEHHUE TEMIIEPATyphl JibJla MPUBOIAT K POCTY CKOPOCTEHN
TEUEHUs JIbJja U OONbIIEMY pacxony Jibja Ha OeperoBoil JMHUM Marepuka. M3ydeHue u pacuyéThl
3TUX IPOLECCOB U HMX COOTHOLIECHWS HE NPOCTBI M JO CUX MOP HE NOIYYWIA 3aKOHYEHHOI'O
peuieHus.

[IpeanonoxkeHne O COBPEMEHHOM poOCTe Macchl Jiba B BocTtouHoif AHTapktuae OblLIo
BBICKa3aHO emle B nepuoa MexayHaponHoro reodusmnueckoro roaa (1957-1958 rr.). Oanako mo
Mepe pPa3BUTUS HOBBIX METONOB MCCIEJOBAaHUI Takoe 3aK/IIOYeHUE OBbUIO IOCTABICHO IIOA
comHeHMe. Ha pyOeke BEeKOB B M3y4eHHHU INIOOAJIBHBIX MPOLECCOB Ha 3eMile CTaJld UCIOJIb30BaTh
CIyTHUKOBYIO QJBTUMETPUIO (paJapHyI0 U JIa3epHYI0), a TaKXKe CIyTHUKOBYIO TI'DaBUMETPHIO,
MO3BOJISIIOIME ONPENENATh W3MEHEHMS MacChl, B TOM 4YHCIE JIbJA, KOTOpPBIE MPHUBOIAT K
IIAMAON30CTATUYECKUM JIBMKCHUAM. Takue UCCieoBaHus B MOCIEAHUE TOJbI CTAIM MACCOBBIMU,
U MX MCIIOIB3YIOT AJIs Mozicuéra 0anaHca MaTepUKOBOTO JbJa.

Ham ananu3 oOMMpHBIX MaTepranoB MOCIEIHUX JIET MOITBEPKIAET PAHHUE 3aKIIOUEHUS O
BO3MOKHOM POCTE Macchl Jibjia B Bocrounoit AnTtapkruae. OnHako B 3anagHod AHTapKTHIIE U HA
AHTapKTHYECKOM II0JIyOCTPOBE B Hallle BpeMs, HA00OpOT, MPOUCXOJUT YCWIEHHOE TasiHUE JIbJa,
HUBEJIMPYIOIIEE NOBBIIIEHHBIN MPUXOX Macchl Jpaa B llenTpanbHoit AnTapktuzae. Ilostomy B
LIEJIOM B COBPEMEHHYIO 310Xy [NI0OAJBHOIO MOTEIUIEHUsI Macca Jibjla B AHTapKTUAE YMEHbIIAETCS,
HECMOTpPSI Ha BO3MOKHBIM HEOONbIION pocT BoCTOUHO-aHTaApKTUYECKOTO JIEAHUKOBOIO MOKpoBa. B
pe3yibTaTeé yMEHBIIEHUE MAacChl JIEAHUKOBOTO IIOKpOBAa AHTapKTHABI BHOCHUT CBOM BKJIaa B
NOBBILIEHHE ypoBHS MupoBoro okeaHa. Ho 3ToT Bkjaj HEBENMK B CpaBHEHHMH C MacliTabamMu
AHTapKTHYECKOTO JIETHUKOBOIO NTOKPOBa. [1aBHas mpuYnHa B TOM, 4yTO B BocTouHOM AHTapkTHIE
HAKOIUIEHHE MACChl CO 3HAYUTEIBHOM J10JIei BEPOSTHOCTH MPE0OIaaeT Hajl PacXo0M JIbJa.
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COBpeMeHHOe COCTOSIHME U MMEPCNEKTUBLI PAa3BUTUA CETH HaO0JII0IeHu i

NMPUPOAHBIX MPOIECCOB B ApKTI/IKe
®poJios U.E.
Apkmuueckuil u aHmapKmu4ecKutl Hay4Ho-uccied08amenbCKull UHCMUmyn,
2. Canxkm-Ilemep6ype, Poccus
frolov(@aari.ru

KroueBnie CJIOBa: CTalluOHapHad CCTh Ha6J'IIOI[eHPIfI, KIINMaTHU4CCKHUC O6C€pBaTOpI/II/I,
IMporpaMmbl HaAyYHBIX Ha6J'II-OI[€HI/II\/'I, MCKBCOAOMCTBCHHAA KOOPpAUHALIMA.

B ycnoBusx mo6anbHOro NOTEIJICHHS CYILECTBEHHO BO3POC UHTEPEC K M3MEHEHHUIO MPUPOIHBIX
cpel ApKTHKH CO CTOPOHBI, B IEPBYIO OYEPE/b, IPUAPKTUUECKHUX TOCYIapCTB.

Kakue nzmeHenus oxxugarorcs B ApkTuke? ITOT BOIPOC UHTEPECYET HE TOJIBKO MOJIUTHKOB, HO U
Ou3HeC, U KOPEHHOE HAacelleHUE, U PYKOBOACTBO pernoHamMu. OTBETUTHh HA 3TOT BONPOC CHOCOOHA
TOJBKO HayKa, HCHOJb3ysl JaHHblE MOHUTOPHUHIA COCTOSHHMS MNPHUPOIHBIX cpel ApPKTUKH U
COBpPEMEHHBIE CPE/ICTBA U METOJIbI UCCIIEIOBAHUIMA.

B nocnennue roznpl B JONOJIHEHUE K CYIIECTBYIOIIEH CETH TMAPOMETEOPOIOTHYECKUX CTAaHIIMH U
MOCTOB CO3/IaHBl HAYYHBIC CTAIIMOHAPHI (0OCEPBATOPUN):

- B 2011 r. co3nana o6cepBaTopusi MO U3yUEHUIO TI00ATBHBIX U3MEHEHUH KiuMata « Tuken» npu
yuactuu CLIA n ®unnauauu (Pocruapomer);

- B 2013 r. co3mana HayuHo-uccnenoBarenbckasi cranius «CamoitnoBckuit» (Cubupckoe
otaenenue Poccuiickoil akageMun HayK);

- B 2014 r. co3nan Poccuiickuii Hayunsiit ieHTp Ha llInunbeprene (Pocruapomer);

- B 2014 1. co3man Hay4YHO-HCCIIEA0BATENbCKUMA cTaoHap «Jlegopas 6a3a «Meic bapanoBay.

B noknane npuBeneHsl CBeIeHHs O HAy4HBIX Mporpammax HaOJIOJeHUI Ha 3TUX CTallMOHapax,
YYaCTBYIOIIMX OPTaHU3alUSIX M HEKOTOPBIX pe3ynbratax. Ocoboe MecTo B CUCTeME HaOIOIeHUH B
MOPCKOI 4acTH APKTHUKU 3aHUMAIOT CyAOBBIE SKCHEIUIIMM MUHUCTEPCTBA MPUPOAHBIX PECYPCOB,
Pocrunpomera u Poccuiickoil akageMuu Hayk, OJHAKO CJIEIyeT OTMETHTh OTCYTCTBHE MEXaHM3Ma
ME)XBEJIOMCTBEHHOW KOOPAMHAIIMY U COITIACOBAHUS IIPOTPAMM MOPCKHX SKCIICAULIUI.

B ampene 2018 r. ma ocHoBammm Pacnopsbxkenus IIpaBurensctBa P® pykoBomurens
Pocrunpomera mnoamucan KOHTpakT ¢ pykoBoacTBoM OAO «Anmupanteiickue Bephu» Ha
ctpoutenbeTBO JlemoBoit camonBrkyteics: miathopMbl «CeBEpHBIN TMOMIOC» € OKOHYaAHUEM
ctpoutenbetBa B 2020 rogy. B noknane npuBeneHb! JaHHbIE O TEXHUYECKHX XapaKTEPUCTUKAX U
o0opynoBanun miaat@opmsl. Vcronb30BaHUE 3TOrO YHUKAJIBHOIO CIELMAIM3UPOBAHHOIO CyIHA
IPEAINOoJIaraeTcsi Ha OCHOBE KOMIUIEKCHOW MEXBEJJOMCTBEHHOM HAay4YHOM MpOrpaMMbl, KOTOPYIO HaM
emié MpeCTOUT pa3padoTaTh.

B 3akmioueHun Joknana oOCYXIAIOTCs MpOOJeMbl MEXBEIOMCTBEHHOM KOOpIMHAIINY,
MOBBIIIEHUS Y(PPEKTUBHOCTH HWCTIONB30BAaHHUS OFOPKETHBIX CPEICTB M JOCTYIMHOCTH IEPBHYHBIX
JAHHBIX.

Pabora BeimonHeHa npu ¢uHaHcOBOM mnopnepxkke PODU B pamkax mpoekra Ne 18-05-
60048.
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HoBble JAHHBIC O I'OJIOIICHOBbLIX KOJIe0aHuAX YPOBHSHA MOPS B ApKTI/IKe H

AHTapKTHKe
Boabmusanos JI.10., Makapos A.C.
QI'BY «AAHU M »

[IpopomkaroTcss MOUCKU CJIEN0B IOBBILIEHHOIO CTOSHUS YPOBHA MOpS B ILICHCTOLIEHE,
TOJIOLIEHE M B TEUYEHHUE MOCIEAHUX CTOJETUH Ha MoOepexbsix ApPKTUKM U AHTapkTHKU. HoBble
JTAaHHBIE O BO3pAcTe ITHX MAJICOOKEAHOTOIMYECKUX COOBITUAX MOITYyYEHBI C MOOEpPEeKUil apxurnesnara
Cesepnas 3emis, ¢ octpoBoB FOxxnoro okeana Keprenen u FOxnas 'eoprusi, ckan meica [[pHucon
B BOCTOYHON AHTapkTuje. CoObITHE MOBBIIIEHHOTO CTOSHUS YPOBHS Mopst okosno 2000 et Hazan
yK€ HaAEKHO TMOATBEPHKIEHbl MCCIENOBAaHUSIMU B YCTBEBBIX 00JacTIX CHOMPCKHUX pEeK, Ha
apkTuyeckoM mnoOepexbe Poccum, a Takke OpU H3YyYEHUM JIOHHBIX OTJIOXKEHUH 0a3HCOB
Amnrtapkrunsl. [Ipogenana padora mo ananuzy 5000 paauoyriepogHBIX TATHPOBOK OTIOKEHHUH C
JIpyrux 1noOepexuil Mupa, KoTopasi TaKkKe MoKaszaja OOJbIIyI0 BEPOSTHOCTh 3TOro codbitus 2000
neT Hazaa. HoBwle maHHBIC MO TaTUPOBAHHIO OEPETOBOTO Bajia BHICOTOM 9 M Ha C-3 OKOHEYHOCTH
octpoBa bonbmeBuk (apxunenar CeepHas 3emist) nokazanu ero 2000 TeicsyeneTHUH BO3pACT.
Haunok Mopckoro npoucxoxaeHusi (aJeBpUT C ITUATOMOBBIMU BOJOPOCIHISMU, OCTaTKaMU IEPhEB
OTHUIl U Bo{opocieil), uMeronmii paguoyriepoausiii Bozpact 2000 ser, 3ameraer B ckajax MbIca
JpHrconH Ha BeicoTe 10 M Hajx COBpEeMEHHBIMH YPOBHEM MOpsi. Mopckas Teppaca BbICOTOM 9 M B
3anuBe CBsitoro Anzapes Ha BocToke 0. OxHas ['eoprust narupyercs paanoyniepogHbIM BO3pacTOM
ot 1540 o 2200 net. OTU HOBBIE MaTEpUaIbl MOITBEPKIAIOT NOBbILIEHHE YpoBHA FOkHOrO okeana
oxoso 2000 siet 10 BbICOTHI HEe MeHee 10 M Haj cOBpeMeHHBIM ero ypoBHeM. He Obul 3HAYMTENBHO
HU)KE COBPEMEHHOTO YpOBEHb OKeaHa W Ha pyOexke IuieiicrolieHa W rosoueHa. Ha BocTouHoi
OKOHEYHOCTH 0. KepreigeH MOpCKOH IUISDK, NOrpeOEHHBIA TOPPSHBIMH  OTIOKEHUSAMH U
pacroyiararomuics Ha BbIcoTe 8-9 M HaJl ypOBHEM MOps JaTUPYETCs paIuOyITIEPOAHBIM METOIOM B
10100 ner.

W3meHnsieTcs ypoBeHb MOpS M Ha MPOTSHKEHUH MOCIEIHUX COTEH JIeT. AHajau3 JIOHHBIX
OTJIOKEHUH 03epa Ha OCTpoBe B 3aiuBe AxmaroBa (apxumenar CeBepHas 3emiis) MOKa3al pOCT
YPOBHS MOpsl B TIOCJIEIHUE CTOJIETHUS.

3HaHus KoJeOaHWl YPOBHsSI MOPS B MPOILIOM COBEPIICHHO HEOOXOIMMBI IJIs TOTO,
YTOOBI MMOHATH UX MIPUYHUHBI ¥ OBITh TOTOBBIM K MIX TIPOSIBJICHUEM B OJ¥DKaiIieM OyayIiem.

13



Pe3yJILTaTbI H MEPCNEKTUBLI TNIPOMETECOPOJTOIHICCKHUX I/ICCJIeI[OBaHI/Iﬁ Ha

pOCCHﬁCKHX APKTHYIECCKUX oﬁcepBaTopnﬂx
Maxkmrac A.IL., KyctroB B.1O., boropoackuii I1.B., , Boasmakosa U.U., Kykosa O.JI.,
JlockytoBa M.A., Maxoruna U.A.
Apxmuyeckuil U aHmMapKmMuyecKull HayyHo-UCC1e008amMenbCKUll UHCTUMYMm

B Hacrosimiee  BpeMsl  THMAPOMETEOPOJIOTMYECKHME  MCCIENOBAaHHUS,  BBIIOJHSIEMbIE
JlaGoparopueil skcriepuMeHTanbHON Kiaumaroidorun Apktukn AAHWUU, npoBomsrcs Ha Tpex
NOJISIpHBIX oOcepBaTopusix: l'unpomereoponoruueckas oOcepBaropuss Tukcu, oTkpsiTas B 2010
rony u spistomascs ¢ 2012 r. ygyacTHUKOM MeXIyHapOJHOM CeTH apKTUYEeCKHX oOcepBaTopuit
(IASOA, www.iasoa.org); HayuHo-uccinenoBarensckuii cramuonap «JlemoBas 0aza «MbIC
bapanoBa», otkpbiTeiii AAHMH ocensro 2013 roxa u npeBpaTUBLIMICS K HACTOSIIEMY BPEMEHU B
MIOJIHOLIEHHYI0 00CEepBaTOPHIO, Ha KOTOPON MPOBOASTCS KOMILJIEKCHbIE UCCIIE0BAaHUS MTPAKTHUYECKU
0 BCEM HarpasiieHUsIM Hayk o 3emiie; Poccuiickuit Hayunsiit Llentp na llInun6eprene, roe 8 2017
roay ObUIM pa3BEpHYTHl KOMIUIEKCHBIE HCCIEIOBaHMSI MPOLIECCOB B3aUMOJIEHCTBUSL aTMOC(hepsl U
noBepxHoCTU TyHApbl. OcHOBHOH 3amaueit OOcepBaTopuii siBiIsieTCsl 00ecredeHne KaueCTBEHHOIO
MOHHMTOPUHIA METEOPOJIOrHUECKUX MPOLIECCOB U KOMIUIEKCHBIM aHaln3 MOJYYEHHBIX JaHHBIX Kak
CTaTUCTUYECKMMU METOAAMH, TaK U C IIOMOIIBI0 MaTEMaTUUYECKOTO MOIETUPOBAHUS
Ha ocHOBe naHHBIX IpaJIuE€HTHBIX HAOMIOAEHUI U OPUTMHAIBHOIO METO/a pacyeTa TypOyJIEeHTHBIX
IIOTOKOB TEIJla PAaCCYUTAHbl KOMIIOHEHTHI TEMJIOBOro OanaHca MOJCTUIAIONIEH MOBEPXHOCTH.
[TokazaHo HalWYKeE HAMPABIEHHOTO K CHJIBHO BBIXOJIOKEHHON 3MMOI NOACTUIIAIONIEH TOBEPXHOCTH
TypOYyJIEHTHOrO TIOTOKa $IBHOTO TEIUIa M HANpPaBICHHOTO K MOACTUIAIONICH MOBEPXHOCTH
TypOyJEHTHOTO IIOTOKAa CKpBITOrO TeIja JIETOM, OOYCJOBJIEHHOIO €€ OTHOCHTEIbHO HHU3KON
BJI&KHOCTBIO B O€CCHEKHBIN IEPUOJI.

[TpuBeneHsl mNpeABapUTENbHBIE PE3YJIbTaThl M3MEPEHHM M aHajlu3a BHYTPUCYTOYHOM U

BHYTPUMECSAYHOM W3MEHYMBOCTH KOHLIEHTpALMM ABYOKHMCH YIJIEPOAA M METaHa C IOMOUIbIO
nporpamMmmbl HY SPLIT. O603Ha4eHbl J0KajlbHbIE U PETHOHANIbHBIE UX MUCTOUYHUKHU. K OCTPOBHBIM
UCTOYHMKAM MO)KHO OTHECTHM TEPMOKApCTOBBIE O3€pa B JIETHUM IEpUOA M JEATEIBHOCTh
MUKpO(IOpsl U MUKpodayHbl MOouBbl. K pernoHasbHbIM HCTOYHUKAM OTHOCSATCS 3a00J0YEHHBIE
yuactku Cubupu, Konbckuit mosyoctpos, paiion Hopuibck u aensra peku JleHa.
[IpuBeneHo cpaBHEHUE TEMIEPATYPHOIO PEKUMa AESITEIbHOTO CJI0s MOYBbI HA YETHIPEX ydacTKax
TyHapel BOmM3un I'MO Tuxkcu, mokaszaBllee €ro CyIIECTBEHHOE pas3jindyue JUIsl YYacTKOB,
pacroNOKEeHHBIX Ha PacCTOSHUU He Oosiee 1 KM ApPYr OT Apyra U HaXOASIIMUXCS MPU OAUHAKOBBIM
BO3/eHCTBUM aTMoc(hepbl. BbpisBaeHa pasHMIa MeXIy palloHaMH TYHIpPbI, TMOKPBITHIMHU
PacTUTEIBHOCTHIO, U €€ KAMEHUCTBIMU yYacTKaMH, TUIIMYHBIMU JJ1s1 apxunenaroB CeBepHasi 3eMist
u HInunbepren. Ha kaMeHUCTBIX ydacTKaxX aMIUIMTyJa KosieOaHWN CE30HHOM TeMmepaTypbl B JBa
pasa Oomblle, a JIUTETLHOCTh A (deKTa HyJIeBOro 3aHaBeca B 3-7 pa3 kopode. B gomonHeHue k
pe3yibTaraM MpsMbIX HaONOAEHUN 3a DIyOMHaMM OTTaMBaHUS IOYB HA IIE€CYAHO -IPAaBUIHO-
IJIMHUCTBIX NOYBax, HaOmonaemMbIx B Tukcu u Ha octpoBe bonblieBUK, IpeaCcTaBlIeHbl MOJIEIbHbBIE
OIIEHKHU UX MHOroJeTHUX TeHaeHIui B 1950-x - 2010-x rogax.

[Io naHHBIM CeTHM apKTUYECKHX POCCHUCKUX CTAHIMM, pPACHOJIOKEHHBIX B PErHOHE
bapennera u Kapckoro Mopei, BBIOJHEH aHAlIW3 METEOPOJIOIMYECKOTO0 peXHMa CBOOOAHOM
arMocdepsl pernona 3a mepuon c¢ ceHtsops 2013 roga mo ampens 2018 roma. Ilokaszano, uTo
MOBBIIIEHUE TeMIeparypbl Bo3ayxa B permoHe Kapckoro mopst HabiromaeTcs Ha BCeX CTAHLUAX
3UMOM U oceHbto oT 3eMiH 10 ypoBHs 400 rlla. B BepxHeil Tponocdepe n HuXHENH cTparocdepe
HaOmofaeTcss MOXONMoJaHue. AHAJOTMYHBIE pe3yibTaTbl IMOJMY4YeHbl HAa OCHOBE aHaju3a
a’pOJIOTUYECKUX JTaHHBIX MexayHapoaHol cetu apkruueckux odcepsaropuil (IASOA) 3a nepuon
1963 —2017.

PabGora BbIMONHEHAa MpU MOAJEP)KKEe MpoekTa MuHuctepcTBa 0Opa3oBaHHMS U HayKd
Poccuiickoit ®enepanun RFMEFI61617X0076.
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Kocmuueckne cHUMKH B HOBOM ATiiace Poccniickoi ApKTHKH
Kpasuosa B.W.', In:kankosa E.N.%, Kuszakos A.W.',. Fappuiios A.B.
"Teoepagpuueckuii hpaxyrvmem Mockoscko2o 20cydapcmeenio2o ynueepcumema
um. M.B. Jlomonocosa
‘Teonozuueckuii paxynomem Mocko6cko2o 20Cy0apcmeeno2o yHusepcumema
um. M.B. Jlomonocosa

Bce Bozpacratommii mHTEpeC K APKTHKE CHOCOOCTBYET ITOATOTOBKE KapTorpaduyuecKux
NPOM3BEICHUI Uil MH(POPMALMOHHOTO OOECIEeUYeHUsl MEepPBOCTENEHHBIX 3ajjad pa3BUTHs 3TOrO
peruoHa. Ilo uHMIMaTUBE U NpU PUHAHCOBOM MoAepKKe HE(PTEra3oBOro KOMIUIEKCAa TOTOBUTCS K
m3nanuto amiac «PocHedts um Poccuiickas ApKTHKa», B KOTOPOM 3HAuUTEIbHOE BHHMMaHUE
yIeNAeTcs 3KOJIOTMYECKUM acrekram ocBoeHMs (CeBepa B YCIOBHSX KosneOaHUI Kimmara. OTOT
amiac OCHAalleH KOCMUYECKMMM CHMMKAaMH, OTPAKAIOLMMM W3MEHEHUs NPUPOIHONW Cperdbl, B
YaCTHOCTH PA3JINYHBIX BUI0B IPUPOIHBIX JIBJOB, IPU MOTEIIICHUH.

YMeHblIeHHE IIOAAN MOPCKHUX JIbJOB INPOMUIIOCTPUPOBAHO MarepHallaMU CBhEMKHU W3
KOCMOCA CEBEPHOM MOJISPHOM IIANKHK Ha MEPHUO HAMOOIBIIIETO COKpaIleHus Tuiomaan. M3Menenus
MOPCKHUX JIbI0B y OeperoB — apelyromux ¥ NpUMaiHbBIX JIBIOB, WX BIUSHUE HA pa3pylleHUe
OeperoB, TmoOKa3aHO Ha CcHUMKax bapenneBa, Kapckoro, Bocrtouno-Cubupckoro Mopeii.
Pa3HOBpeMEHHBIMM CHUMKaMM 3a()MKCHPOBAHO OTCTyNaHHE OeperoB, CIOKEHHBIX IMOJ3EMHBIMU
JbJAMHU, B pe3yjbTaTe pa3BUTHsI MPOLIECCOB TePMOAOpa3uH, TEPOMOIPO3UN U TEPMOACHYJAUN Ha
HoBocubupckux octpoBax, octpoBe Konryes, momyoctpoBe beikoBckoM. B ycTheBbIX 00macTax
apKTHUUYECKHX PEK OXapaKTepU30BaHbl OCOOCHHOCTH NPWIMBHBIX 3cTyapueB Meszenu u Kyinos,
CJIO’KHBIE JIeJIOBBIE yCIIOBHA cyfoxoacTBa B O0ckoii rybe. IIpuBeieHsl CHUMKH JIEIOBBIX 3aTOPOB B
yctbe CeBepHoOil JIBUHBI W MaTepuaigbl KOCMHUYECKOIO MOHHUTOPMHIAa MEPOINPHUATHH MO HX
JMKBUIALUH.

Bonmpmioe BHMMaHWe B armiace yAelneHO ¢GopMaM MEp3JIOTHOTO pebeda, XOpoIo
oToOpa)kaeMbIM Ha CHHUMKAaX BBICOKOTO pa3pelleHHss — IOKa3aH MOJIMIOHAJIbHBIH MHKpopenbed
pasHOrO THNAa W CTaaAWd pa3BUTHA, Oyrpbl My4YeHHs, [EIUIH, TEPMOAIPO3HOHHBIE (HOPMBIL.
OxapakTepu30BaHO 00pa30BaHKE HasleAel, TEPMOKApCTOBBIX 03€p, BOPOHOK Ia30BOro BhIOpoOca.

[IpencraBnena B amiace U >kuBas npupoaa Apkruku. CHUMKY IepealoT BU3yallbHbIN 00pa3
apKTUYEeCKOM M THUIIMYHOM TYHIApPBI, JIECOTYHIpHl. BiMsHue TNOTEmIeHUsT Ha pa3BUTHE
PACTUTEILHOCTH XOPOIIO OTpakaeT (oToKapTa TUHAMHKH BEreTarMOHHOTO mHAekca 3a 2000-2009
IT., MOKa3bIBaromas poct putomaccel Ha EBponeiickom CeBepe. B atnace mpuBeieHbl yHUKaIbHbIE
MaTepuabl CIIyTHUKOBOI'O MOHUTOPUHIA apKTHUECKUX MIIEKOIUTAIOIINX — MOPKEH, TIONEHEH.

Ha crpaHunax amiaca mpeicTaBI€HO M BO3ACUCTBUE HEAPOIOIb30BAHUS HA PAHUMYIO
npupony ApKTukd. JlaHbI spKUE MpPUMEPHI AETpalallui pacTUTENBHOCTH B paiioHax Hopuibcka u
MoHnueropcka, rae moj CepHOKHMCIBIMH JbIMAaMH MEIHO-HUKEJIEBbIX KOMOHWHATOB 00pa3oBajMCh
TE€XHOT€HHBIE ITyCTOIIH.

Kocmuueckoe ocnamenue HoBoro arnaca «Pocuedts — Amnac Poccuiickoit ApKTHKNY,
HECOMHEHHO, OyleT crocoOCTBOBAaTh JIydllIeMy MOHUMAHUIO SKOJOTHYECKUX MPOOIEM U MOMOMKET
pa3paboTKe MEPONPUATHH MO UX PEILIECHHIO.
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I/Izyqune peﬂbeq)a MOPCKOI'O THa B AHTapKTI/IKe: HayYHasd 3HAYNMOCTDb U

NepCneKTUBbI ucciaenoBannii B PAJD

Jleituenkos I'.JI1., ba:xenoBa E.A.
@I'FY « BHUH Okeaneeonozusy, Cakum-Ilemepyoype, 190121 Anenuiickuii np., 0.1

HccnenoBanus Mop(hoJOorul MOPCKOTO JHA TOJISPHBIX PETMOHOB B HACTOALIEE BpeMs
SIBIITFOTCSl Ba)KHEWIIEH KOMITOHEHTOM KOMILIEKCHBIX MOPCKHX T'€0JIOTO-TeOPU3NIECKUX padoT
MHOruX cTpaH. Haunbosnee 1LEHHBIMU SIBISIOTCSA CHEMKH C MOMOIIBI0 MHOIOJIYYEBOIO 3X0JI0Ta U
BbICOKOpa3pemialei celicMopasBeiki. B AHTapkTuke Takue paboThl UMEIOT CBOIO CHELU(PUKY U
O4YeHb BOCTPEOOBAaHBl HAYYHBIM COOOIIECTBOM JUISI HM3Y4YEHHS M3MEHEHMH NPHUPOIHON Cpeabl
MOCJIEHUX ThHICSYETIETHH, COBPEMEHHBIX SHJOT€HHBIX MPOILECCOB, a TAKXKE YHUKAJIbHBIX U OYECHb
YSI3BUMBIX DKOCHUCTEM.

Ha anTtapkruueckux menbpax COXpaHWINCH CJIEAbl HACTYIJICHHS JIEAHUKOB BO BpPEMs
MO3/IHEIIENCTOLIEHOBOTO NIALIMAIBHOIO MaKCUMyMa M MX OTCTYIUIEHHs B rojiolieHe. B ocHOBHOM
3TO JIMHEWHBbIE CTPYKTYpbl BBIMaXUBaHUS M MOPEHbI, KOTOpblE OOpa3yloT pa3iuyHble (HOPMBI
penseda Mopckoro aHa. CTPyKTyphl BbIAXWMBAHMs OINPEIEINISIOT HANPABICHUS TEUEHHs JbJa, a
MIOJIOKEHHE MOPEH IO03BOJIIET YCTAHOBUTH TPaHMIIBI MaJICOJIEAHUKOB, JIMHUM MX HaJeraHus Ha
MOPCKO€ JTHO, XapakTep OTCTYIUICHUs (Ierpajalnun) JeIHUKoB. Bece 3Tu naHHbIe HEOOXOAMMBI JIs
MOJICIUPOBAHUS JUHAMMKM MU 0ObEMa aHTapKTUYECKOro JibJla B HEJAaBHEM T'€OJOTHYECKOM
IIPOLIVIOM, BBISBJICHMSI PETMOHAIBHBIX pa3iMuuii B IOBEIECHUU KPAacBOW 30HBI JIEOBOIO LIUTA,
M3yYEHUU COBPEMEHHOI0 OajlaHCa aHTapKTHUYECKOTO JIbJJa U IMPOTHO3a H3MEHEHUsS MPHUPOJIHOU
cpeabl AHTapkTHKH B OymymieM. MccnenoBaHusi IITyOOKOBOAHBIX KaHBOHOB M JAPYTHX (hopM
penbeda BaKHBI JIJIS U3yYEHUS COBPEMEHHBIX IPOLECCOB IEPEHOCa OCaJ0YHOTO BEIeCTBAa Ha
KOHTHHEHTAIBbHOM OKpanHe AHTAapKTH b, 00YCIOBIEHHOTO ACHCTBUEM TypOUIUTHBIX (CKIOHOBBIX)
MIOTOKOB U JOHHBIX TEUEHUH, KOTOpbIE, B CBOIO OY€pElb, 3aBUCAT OT JUHAMUKU JIEIHUKOBOI'O
nokpoBa. Mopdosorus CTPYKTyp B MOPCKOM [HE TO3BOJIAT TaKXKe YTOUYHUTh AMHAMHUKY H
MHTEHCUBHOCTb JJOHHBIX T€UEHUH.

N3ydeHne cCOBpeMEHHBIX dHJOTEHHBIX NIPOLIECCOB HANPABICHBI HA PELICHUE 2-X SBICHUMN:
npocaunBaHue (aouaoB (INIaBHBIM O0pa3oM MeTaHa) Yepe3 MOPCKOEe JHO U HU3yueHue
THJIPOTEMAIbHON JEATENbHOCTH (NPEUMYILECTBEHHO B COBPEMEHHBIX OKEaHHYECKHX XpeOTax).
[IpocaunBanue (IIOMAOB CBA3aHO C pPa3pylIEHUEM CKOIUIEHHHM YIVIEBOAOPOAOB, pPa3JIOKEHUEM
OpPraHMYECKOro BEIIECTBA WM Pa3l0oKEHUEM ra3oruaparoB. B AHTapKTHKE Takue MPOLECCHI yiKe
BBbISIBJIEHBI (Hampumep, B Mope Pocca), HO elje B OYyeHb HE3HAYUTEIHHOM KOJUYECTBE, TaK Kak
NOAO0OHbIE HCCIIE0OBaHMS HA4YaJlUCh TOJBKO HeAaBHO. M3ydeHue 3Toro ¢QeHoMeHa BaXHO C
HKOJIOTMYECKON TOYKM 3peHHs] U I OLEHKHU YIJIEBOJOPOJHOIO MOTEHIHUana AHTapKTHKU.
W3ydeHnto ruapoTepaManbHON JEATENBHOCTH B IOCIEAHEE NECATUIETHE YIEISIETCS OTPOMHOE
BHHUMAaHUE, TaK KaK C 3TUMHU MPOLIECCAMH CBSI3aHO 00pa30BaHKE OOraThIX MOJIUMETAJUIMYECKUX PYI.
B AnTtapkTHKe ruipoTepManbHas 1esTeIbHOCTh T0Ka OOHapykeHa ToJIbKo B Mope Ckola.

B Antapkruke B pamkax PAD exeronno padoratot Tpu cyaa (HOC «Axkagemuk OEmoposy,
HOC «Axanemuk TpemnukoB» u HUC «Axanemux A. KapnuHCkuil»), KaXKablii U3 KOTOPBIX
OCHAILlEH MHOTOJYYEBbIMHM 3XOJIOTAMH, OJHAKO O CHX IOp HX HCIOJb30BAHUE ISl M3YUECHHS
MOPCKOTO J1Ha ObUIO 3nu30oandeckuM. [lomHOeHHAs cheMKa POBEeHA TOJIbKO B ce30H 63 PAD Ha
HUC «Axamemuk A. Kapnuuckuit» B mpenenax menbda FHxHo-OpkHelckux ocTpoBoB. B
pe3ysbTare Mojy4yeHa IeHHas MH(popMalus O TUHAMUKE JICIHUKOBOIO MOKPOBA 3TOr0 PETMOHA B
He/laBHEM MpoluuioM. M3ydyeHne MOpCKoro JHa B aHTAPKTHUYECKUX MOPSIX HAa POCCUHCKHX CyAax C
IIOMOIIIbI0 MHOTOJIYYE€BOTO 3X0JI0Ta SIBISAETCS BaKHEWIIEH 3agaueil. JTO MO3BOJIUT Pa3BUTh HOBOE
HaIlpaBJICHUE UCCIIEJOBAHUI B POCCUHCKON HAllMOHAIBHOM MPOrpaMMe U NOJHOLIEHHO Y4aCTBOBaTh
B IIPUOPUTETHBIX HaydHbIX IporpamMmax CKAP, cBf3aHHBIX C M3MEHEHHMEM INPHUPOIHON Cpenbl U
KJINMaTa AHTapKTUKHU.
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Junamuka gegnuka [aiin-Aisiena (3anagHass AHTAPKTHKA) B IMO31HEM

rojgounecHe
AdanackeBa B.K."**, Xumnnen6pann K.-JI.%, Knarec .®.%, Kyn I}, Jleiiuenkos I.JL"?
(1) ®I'BY BHUUOxreanzeonocus, Canxm-Ilemepoype, Poccuiickas @edepayus
(2) CIIoI'Y, Canxkm-Ilemepbype, Poccutickas @edepayus
(3) ABU, bpemepxagen, I epmarus
(4) BAC, Kembpuooic, Berukoopumanus

Jlennuk IlaiiH-AlineHn SBIAETCS HA CETOAHSIIHUM J€Hb CaMbIM CTPEMHTEIBHO
OTCTYMAIOMIUM IIETb(POBBIM JIETHUKOM B 3amagHoil AHTapKTHKe. JIenHuK mperepriesnl HECKOIbKO
3HAYUTEIBHBIX SIM30/10B OTKONA aicOeproB. CuuTaeTcsi, YTO OCHOBHOW NPUYMHON MOAJIEAHOTO
TasHU 11eTb(OBBIX JETHUKOB SBJISETCS MPUTOK TEIUIBIX BOJ LUPKYMIIOISPHOIO AHTapKTHYECKOTO
TEUEHUsI Ha IIeNb(bI K TUHUN HAJICTaHUS JICHUKA.

VHuKanpHas jefoBas oocraHoBka Bo BpeMs peiica HUC «llonapmrepn» B deBpane-mapre 2017
roza TO3BOJIMIA OTOOpaTh HECKONBKO Mpod y ¢poHTa jneqHuka. B Tom uwmcie, B HeOONIbIIOM
ocaJloyHoM OacceifHe Ha r1yOuHe okoio 700 M HIKe ypoBHS Mops Oblga oToOpaHa ocaJlo4yHas
kosionka PS104/008-2 mnunoit 759 cm. o 2015

W3ydyeHne JMTOJIOTMYECKOTO COCTaBa, a TAKXKe CTPYKTYypbl 3ajJe€raHus OCAAKOB U
IPaHYyJIOMETPUUYECKOTO COCTaBa OCA/IKOB, a TAK)KE HEKOTOPHIX (PU3MUECKUX MapaMeTPOB MO3BOJIUIO
BBIICIIUTh TPU OCHOBHBIX THIIA OTIOKEHHH, MPEICTABICHHBIX B OCAJKaX M3y4acMOW KOJIOHKH, a
TaK)K€ WHTEPIPETHPOBATH PE3YIbTaThl C TOYKU 3pPEHUS YCIOBUH OCAaJKOHAKOIUIEHHWs. bbuio
OOHapy)eHO TpU THUIA OTIOKEHUH, CBA3AHHBIX C MOPCKUMU-TIALUAIBHBIMUA MpOIeccaMu
0CaJIKOHAKOIUIEHMs. bobnas 4acTh KOJOHKH CJIO0XKEHA XOPOILO JaMUHUPOBAaHHBIMU OTJIOKEHUSAMU
WIMCTO-TJIMHUCTOTO COCTaBa, KOTOpPbIE OBLIM MHTEPHPETUPOBAHBl KaK OTIOKEHHUS IUIFOMUTOB
(plumites). IIpoxcumainbHble JIEIHUKOBBIE OTIOKEHMs, 00Opa30BaBIIMECS B pe3ysibTare aKTUBHOIO
NOJUIEAHOTO CTOKA, 3a4acTyl0 OTIMYAOTCS OOJNBIION MOUIHOCTBIO U BBICOKUMHU CKOPOCTSIMHU
ocanakoHakorieHuss. OgHOW W3 menel Hamiel paboThl ObUTO M3YyYEeHHE COBPEMEHHBIX OTIIOKEHUN
IUTIOMUATOB C LIEJIBIO JOTIOJIHEHUS OIIMCAHUs 3TOTO TUIIA JIEHUKOBBIX OTIOXKEHUHN. B BepxHel yactu
KOJIOHKM ObUI BBIJIEJIEH THII OTIOXKEHUH ¢ Oojiee KPYNMHO3EPHUCTHIM COCTaBOM M OOJIBIIUM
KOJIMYECTBOM YACTHIl JIEJJOBOTO pa3HOCa, KOTOPbIM OB HMHTEPIPETUPOBAH KaK OTIOKEHUS,
c(opMUpOBaHHbIE B PE3YJIbTaTe€ AOCTATOYHO OBICTPOTO M MHTEHCHUBHOTO TasHUS U OTCTyHaHUS
JIMHUU OTKaJbIBaHUs aiicOeproB. Pabora HaxonuTcs B mporecce.
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Bausinue BoH Kapbl M X0J10/1a HA 310POBbE€ HACCJICHUN CEBCPHBLIX IOPoOa0B
Beaoayukas M.A.', Pesuu B.A.', Auncumon O.A.'

'Tocyoapcmeennwiii 2udponozuueckuit unemumym, 199053 C.Ilemepbype, 2-as Jlunus B.O., 23
oleg@o0a7661.spb.edu

N3menenune kaumara BeIEeT K YBETUYSHHUIO YacCTOTHI BOJIH >Kaphl U xonoaa. B 21 Beke 3to
CTalo HOBBIM (DaKTOPOM pHCKA 3AO0POBbIO HaceneHus. Ha teppuropunm Poccum knnMatuueckue
W3MEHEHUS TPOUCXOASAT HEpaBHOMEPHO, HamOoiee BbIpakeHbl OHM B Apkrtuke. [lokazarenen
CeBepo-3alaJHblil PEruoH, TAe€ NPOAOKUTENbHAas BoiHA >kapbl jJetoM 2010 r mpuBena K
YBEJIMUEHUIO CMEPTHOCTH HacelieHWs. [IJ100ampHOM 3amadeil sBISETCS amanTarus K U3MEHEHUIO
KIUMara, B TOM YHCIIE 3PaBOOXPAHEHMsS, C BbLACNECHHEM CIENu(UIECKUX 3aad MO CO3JaHHUI0
BOJIOHTEPCKUX TPYMIN I MOMOIIU JUIAM C OTPAaHWYEHHOM MOJABMKHOCTBIO, MEIUIIMHCKUX TPYIIIT
OBICTPOrO pearupoBaHus, MPOXJIAAHBIX KOMHAT B YUPEXKIEHHUSX COLMAIbHBIX 3aluThl. B
HACTOSIEE BpeMs CO31aH HOBBIM METOAMYECKHH amnmapar JUuisi HUCCIEHOBAaHUS  BIUSHHUS
METEOpPOJIOTHYECKUX  (PAKTOPOB Ha CMEPTHOCTh HACelNeHHs C aHaJu30M  BO3JCHCTBUS
TeMIEPaTypPHBIX BOJIH, BETPO-XOJIOA0BOT0 HHAEKCA U IPYTHX MMOKA3aTEIEH.

bblmu mosydeHbl OLIEHKM BO3JEHCTBUS TEMIIEPATYpPHBIX BOJH HA 310POBbE HACEIECHHS B
C.ITerepOypre, MypmaHcke 1 ApXaHTeJIbCKe, IT0 KOTOPBIM MOXKHO CENIaTh 000OIICHHBIE BEIBOJIBI O
BCEM CeBepo-3amagHoM peruoHe. Kimmar »5>THX TropomoB pas3nvyaercss HE TOJIBKO MO
TEMIIEpATYPHOMY PEXKUMY, HO U 10 YCTOWYUBOCTHU MOTOAHBIX YCIOBUM, YTO MPUBOAUT K PA3TUUHIM
B CPEAHEN NJIMTEIBHOCTH BOJH apbl U X0JI0/1a. DTO NPUBOJUT K 3HAYUTEIbHBIM KIMMAaTHYECKUM
PHUCKaM U JIOTIOJIHUTEITLHOM CMEPTHOCTH.

beina ycTaHOBIEHO, YTO PUCKU BOJIH XOJIOAA 3HAYUTEIBHO BBILIE, YEM PUCKU BOJIH XKapbl.
[Ipu 3TOM mJIs X007 TMOJMYYEHO 3HAYMTENIHHO OOJBINE CTATUCTUUCKHU-3HAUMMBIX OILIEHOK PHUCKA,
YeM JJ1s1 BOJIH >kapbl. OTHOCUTENBHBIE IPUPOCTHI CMEPTHOCTH BO BPEMsI AHOMAJIbHOM Kapbl MOTYT
OTJIUYATHCS OT aHAJOTUYHBIX TPUPOCTOB BO BPEMS «OOBIUHBIX)» BOJIH JKaphl B JIBa U JaXe TPU pasa.

UccnenoBarne momnepkuBaeTcss PoccuiickuM HaydHBIM (oHIoM, TpoekT 14-17-00037
TOCYJIapCTBEHHOT'O THIPOJIOTUYECKOTO HHCTUTYTA.
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FHI[pOJIOFI/I‘IeCKaﬂ XapaKTECPUCTHKA NOTCHINAJTbHO ITPOPLIBOOIIACHBIX O3ép
noJsyocrtposa bpoknec, Bocrounast AHTapkTHI2
Boponuna A.C.', Cyxanosa A.A.", I'puropsesa C.J1.", Ipsixuna I.B.", ITonos C.B.?
1 - Canxkm-Ilemepbypeckuii 2ocyoapcmeennviil ynusepcumem, Cankm-Ilemepoype, Poccus;
2 - AO «llonsapnas mopckas eeonocopazeedounas skcneouyusny, Cankm-Ilemepoype, Poccus
al.b.s@yandex.ru

KiroueBsie croBa: 03épa Kpuocgepbl, IPOPbIBBI 03EP, THUIPOIOTHs, T€OPATUOTOKAIMS, XOIMBI
Jlapcemann, Bocrounass AHTapKTHIA.

B xone netnero nosnesoro ce3oHa 63-eit Poccuiickoit antapkruyeckoit sxcnenuuuu (2017/18
I.) Ha 03&pax, paclojOXKEeHHBIX B BOCTOYHOM yacTu moiyoctpoBa bpoknec (xommsl JlapcemanH,
Bocrounass AHrtapkTuia), ObLIM BBINOJHEHBl OOIIMPHBIE THAPOJIOTHYECKHE U TeopU3nUecKue
UCCIIEIOBAHNS, HAIpAaBICHHbICE Ha BbIABICHUE M KOMIUIEKCHOE HW3yYE€HHE IOTEHIUAIBHO
IIPOPBIBOOTNIACHBIX BOAOEMOB. /[l momyueHuss MHGOpMaLUK O XapakTepe U3MEHEHUs YPOBHS BOJbI
Ha BocbMH o3epax: Peiin, Ckanaperrt, Juckamn, Cubrtopm, [Iporpecc, LH73, Bonnep u «Jlensnoe»
000pyIOBaHbl BPEMEHHbIE BOJOMEpHbIE MOCTHl. Ha OCHOBe MOMyYeHHBIX JaHHBIX ObLIO
YCTAHOBJIEHO, YTO il OOJBIIMHCTBA BOJOEMOB 0Oa3lca XapaKTEPHO PE3KOe MAaJECHUE BBICOTHI
BOJIHOM TNOBEPXHOCTH, CBS3aHHOE C mpopbiBamMu. Kpome Toro, Ha o03épax, pacmoiIOXEHHBIX B
HEMOCPEACTBEHHOW OnMu30cTH 0T MHGpAcTpyKTypbl PAD, mpoBeneHbl 6aTUMETPUUYECKUE ChEMKH.
Onu Brimoyaid ce0s KIACCHYECKUE THJIPOJIOTMYECKHE METOAbl ONpeAesieHUus] DIIyOuH —
OXOJIOTUPOBAaHUE C JIOAKM M TNPOMEPBHl PYUYHBIM JIOTOM. [IpUMEHMTENBPHO K MPECHOBOIHBIM
BOJIOEMAaM, Ha KOTOPBIX B TEUYEHHE AHTAPKTUYECKOTO JIETa COXPAHWICA TOHKHM, HEYCTOMYMBBIN
JIeTOBBII MOKPOB, JAJISI UCCIIEOBAaHUN MCIOIB30BAJIOCh reopasapHoe npoduinpoBanue. B olmei
CIOXHOCTH 0TpadoTaHo 909 MyHKTOB U3MEPEHHS ITTyOHWH 3XOJIOTOM M JIOTOM, a TaK)Ke OKOJIO 9 ToT.
KM reopajgapHblx MapuipyTtoB. [lo pe3ynabraram BbINOTHEHHBIX paboT ans 03ép Peiin, Cxannperr,
Huckamn, Cubtopn, LH73, «JlegsHoe» ObLIM cOCTaBIeHBI CXeMbl TITyOUH U penbeda THa, a TaKKe
BBINOJIHEHO TOCTPOEHHE CXEeM TIeoMOp(OJOrHYecKoro coxaepkanus. [lo IaHHBIM COBMECTHBIX
TUAPOJIOTUYECKUX U T€0(U3NYECKUX UCCIEOBAHUN JUIsl BhIILIEYKa3aHHBIX MIECTH 03€pP pacCUyUTaHbl
aKTyaJIbHbI€ Ha HACTOSILUI MOMEHT OCHOBHbIE MOP(POMETPHUUECKHUE XaPAKTEPUCTUKU U NPOBEACHBI
UX COMNOCTaBJICHUS C HCTOPUYECKUMH JaHHBIMU, TIOJIYYEHHBIMH B XOA€ ABCTPaIUNHCKUX
AHTapKTUYECKUX DKCIIEIULIUI.

Hacrosmas pabora BbinonHeHa npu ¢uHaHCOBOM noanep:kke PODU B pamkax HaydHOro
npoekta Nel8-05-00421 «OcobenHocT (GOpPMHUPOBAHMS M Pa3BUTHs MABOAKOB IOJICTHUKOBBIX
BOIOEMOB AHTapKTHJIBI».
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Biausinue onmacHbIX HUBAJBHO-TJIAIINAJIBHBIX U KPUOTCHHBLIX IPOLECCOB HA
re0TeXHNYeCKYI0 CTa0UIbHOCTh B TOPOAAX APKTHKH
I'pedenen B.U., Toimanos B.A.
Mocxkoeckuii 2cocyoapcmeennulil ynusepcumem umenu M.B. Jlomonocosa, I'eoepaghuueckuii
Gaxynemem, ragheopa Kpuorumono2uu u 2nAYUOI02Ul

[locnennee necsATuieTHe AaKTHUBU3UPOBAJIOCH OCBOCHHE APKTHUECKHX PETHOHOB, YeMYy
CHOCOOCTBYET HE TOJBbKO Oorareifmias pecypcHass 0a3a, HO M HMX TEONOJUTHYECKOE 3HAUYCHHE.
CypoBble KIMMaTHMYECKHE YCIIOBUS U MX COBPEMEHHBbIE M3MEHEHUS, HaJM4Yhe BEYHOM MEp3JIOTHI,
AKTUBHOCTb KPHUOT€HHBIX U IISLHUAIBHBIX MPOLECCOB B COBOKYITHOCTH C CJIOKHBIM 3KOHOMMKO-
reorpaduyeckoil  cUTyanuedl CEBEpHBIX TEPPUTOPHUA ¥  HEPa3BUTOCTHIO  TPAHCIOPTHOM
UHPPACTPYKTYypbl TpeOyIOT O0COOBIX MOAXOIOB K CTPOUTENBCTBY M OKCIUTyaTallud OOBEKTOB
UHPPACTPyKTypbl B ApkTHKe. MccnenoBaHHs TOCIEIHUX JIET BBISBUIM BBICOKYIO CTEINEHb
ne(OpMUPOBAHHOCTH 3JaHUM U COOPY)KEHHH B 3alONSIPHBIX TOpoJaXx U  TOCEJICHHSIX.
IIpencraBisieTcs, 4YTO 53Ta HEraTMBHAs WH)KEHEPHO-TEOKPHOJIOTMYECKass M Te0TEXHUYECKas
cuTyarusi o0ycaoBIeHa MAThIO OJOKaMH MPUYMH (HE CUUTAsl COLIMATbHO-9KOHOMHUECKHUX YCIOBUH):
a) CHIDKCHHE HEeCYIeH CIoCOOHOCTH CYUIECTBYIOIIUX BMOPOKEHHBIX (DYHIaMEHTOB MOJ] BIUSHUEM
M3MEHEHUsl KJIMMaTa U TexHoreHe3a; 0) gopmupoBaHHE CHEIU(PUYHBIX MPUPOIHO-TEXHOTECHHBIX
reokpuosiornyeckux komruiekcoB (IITI'K) Ha X03sCTBEHHO OCBOCHHBIX TEPPUTOPUAX; B)
M3MEHEHHUE TerioMaccooOMeHa dYepe3 TMOBEPXHOCTh B CHCTEMe: «arMocdepa — BEUHOMEp3JIble
TPYHTB»; T) UHTEHCU(UKAIMS OMACHBIX KPUOTEHHBIX IMPOLIECCOB TMPU AHTPOIIOTE€HHOM
BO3/ICMCTBUM; /1) MOpO3Hasl NECTPYyKIMs MarepuanoB (yHnameHTa. Hamm neranbHble HaTypHbIE
HCCJIEIOBAHUS B COBOKYITHOCTH C YHCJIICHHBIM MOJICIMPOBAHUEM, aHATM30M a3pP0-KOCMO CHUMKOB U
JAHHBIX M3BICKAHWW pa3HBIX JIET BBIMOJHEHBI i ceBepa 3amagHod u Cpemuerr Cubupw.
VYCTaHOBJIEHO, YTO B BEYHOMEP3JIBIX OCHOBAHHSAX 2\3 3MaHW M COOPYKEHHUU B KpPyHMHEHIIMX
ropofax »53THUX PEruoHOB IMPOCIEKHUBAIOTCS JerpajalliOHHble TEHACHUMU. B mnopasnsioniem
oonemmHCTBE [ITI'K (B Hopunbckom npom.paitone Beiaenero 17, B Urapckom -11, B SImOypre — 9 u
T.II.) IPOUCXOJAT HETaTUBHbIE M3MEHEHHUS B BEUYHON Mep3nore. Hamm moneBble ucciaenoBaHUs B
HopuibckoM pernoHe MO3BOJMIN BbIACIUTh HECKOJIBKO THUIIOB Je()OPMUPOBAHUSA JIOPOKHOTO
IOKPBITUS, CBS3aHHBIE C KPUOIEHHBIMH M DISMUAIbHBIMU mpolueccamMu. OCHOBHBIE PHCKHU
00yCJIOBJIEHBl OTEIJICHUEM BEYHOW MEp3NOThl (TEPMOKAPCT, TepMoadpa3ust U Ap.), a AJi OIop
HA/I3eMHBIX TPYOONpPOBONOB C KacaTelbHbIMU CHJIAMH MOPO3HOTO ITy4EHHs, KOTOpbIE 3aMETHO
BO3pacTaloT MpU yBEJIWYEHUH TIIyOWHBI CE30HHO-TAJIONO CJIOSI B MEPHUOJ dKCIUTyaTalluM JIMHEHHBIX
TEXHOTEHHBIX cucTeM. [Ipobrema ycTOWYMBOCTH OOBEKTOB MH(PPACTPYKTYphl B APKTHKE Tpedyer
NPUMEHEHHS KOMIUIEKCHBIX METOZOB IO CTAOMIM3AIlMM MEP3JIOTHOM OOCTaHOBKH. Pabots
BBHITIOJIHEHA Tipu (PuHAHCOBOUM moznaepkke mpoekra PODU 18-05-60080 «OnacHble HUBAJIBHO-
[JIALMATBHBIE ¥ KPUOTEHHBIE MPOIIECCHl M UX BIMSHUE HA HHPPACTPYKTYPY B APKTHKE.
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PexoHcTpyKuus najgeoreorpaguuecKux ycJaoBUil Ha Hiejb(e 1 nodepexne

Kapckoro mopsi B capranckoe spemst (MUC 2)
Oduoros I.E."?, Bacuabes A.A.'2, Crpenenxas U.J1.°
"Triomencrui nayunwiii yenmp CO PAH, ° Troomenckuil 20cyoapcmeenmbiii ynueepcument,
I Mockoesckuii 2ocyoapcmeennblii ynueepcumem um Jlomonocosa

B pesynbprare MHOTONIETHEN pabOTHI aBTOPOB B TPYAHOAOCTYIHBIX U /10 HACTOSIIETO0 BPEMEHU
HEJIOCTaTOYHO M3YUYEHHBIX paiioHax mobepexbs Kapckoro Mopsi, Hoidy4eHbl YHUKAIbHBIE TaHHBIE O
reoJI0r0-KpHUOIUTOIOTUYECKOM CTPOCHUU M CBOWMCTBAX YETBEPTHUYHBIX OTIOKeHuH. Ha ocHoBe
aHaJlM3a MaTepuajoB aBTOPaMM MPOBEAECHA PEKOHCTPYKILUS 0COOEHHOCTEH masieoreorpapuueckux
(raBHBIM 00pa3oM NaJIEOKIMMAaTUYECKUX) yCIIOBUM B pernoHe Kapckoro Mops B KOHIIE MO3HETO
HeolulelcToreHa B capranckoe Bpems (MUC 2).

CocraBieHbl  TaOmuIbl, B  KOTOPHIX  OTPaXXEHbl  OCHOBHBIE  TI'€OKPUOJIIOTUYECKUE
XapaKTePUCTUKU OTIOKEHUNA U PEKOHCTPYUpPYEMBbIe Majneoreorpaduyeckie yCcloBHUs BbIEIECHHOIO
srana. OCHOBHOH ymop JAenancs Ha PEKOHCTPYKUUHU XapaKTEPUCTUK KIUMAaTUYECKUX YCIIOBUMI
(rmaBHBIM 00Pa30M TEMIIEPATyphl BO3/lyXa MPU3EMHBIX TOPU30HTOB). Takue TaHHbIC PUBEICHBI HA
OCHOBE PEKOHCTPYKIHMI 3MMHHMX [ajJeoTeMIEeparyp IO JaHHbIM HM30TOMHOIO aHajau3a JibJa
CHUHI€HETUYECKUX IOJIMTOHAIbHO-KWIBHBIX JbA0B. MHTeprperanust pe3yJabTaroB ONpEAEICHUS
CTaOMJIbHBIX M30TONOB B IMOJ3EMHBIX JbJAaX TAK)KE MO3BOJIMJIA ONPENENIUTh HCTOYHUK OCAJIKOB.
CpaBHUBass XMMHUYECKHH COCTaB COBPEMEHHBIX OCAJKOB C PEJIMKTOBBIMM IOJ3EMHBIMH JIbAAMU
ObLIO PEKOHCTPYUPOBAHO MOJIOKEHUE APEBHEN OeperoBoil TMHUHU MODPSL.

JUist WIUTIOCTpalMi PEeKOHCTPYUPOBAHHOTO JTara reojIoTHYeCKOd MCTOpUM Oblla COCTaBJIECHA
KapTa-cxeMa naneoreorpaguueckux yciaoBuil peruona Kapckoro mops B capranckoe Bpems (MUC
2). Ha kapre BBIIENIEHO MOJOKEHHE o0OnacTeil HaXOMUBIIMXCA B paccMaTpUBaeMoe BpeMs B
KOHTHHEHTaIbHOH (cyOaspanbHOil) o0nacTu, 1100 3aTOIIEHHBIX MOpeM (cyOakBajibHbIE 001acTH),
BbIJICJIEHBl OOJIACTH PA3BUTHUS JICIHUKOBBIX IOKPOBOB. BakHas poib OTBeAEHAa OTOOpa)KEHHIO
IIPOCTPAHCTBEHHOI'O pacIpeieseHUss PEKOHCTPYHMPOBAHHBIX TeMIIepaTyp Bo3nyxa. Pacnpenenenue
3UMHHX TEMIIEpaTyp BO3/1yXa BBINOJIHEHO HA OCHOBE PEKOHCTPYKLUHUH IO W30TOIHBIM JAHHBIM.
JletHue TemmnepaTyphl OLICHEHbI Ha OCHOBE NPHUHIMIA aHAJOTHUH, T.€. MO MU3BECTHHIM 3HAYEHUSIM
3UMHE TeMmmeparypbl M TeMIIEepaTypbl XOJOJHOIO IEpHOAa U3 HUMEoIleicss 0a3bl JaHHBIX
METEOpOJOrH4YecKuX cTaHiuil Poccuiickoll ApKTUKHM TOAOOpaHbl CTAaHUUU — aHAJOTH, KOTOpBIE
pacroyioXKEeHbl B aHAJOTMYHOW OMOKIMMATHYECKOW 30He (IpeIrosiaraeMoil 1o  JaHHBIM
NAJIMHOJIOTMYECKUX aHAJIM30B) M HMMEIoIIMe ONMu3KHe 3HAueHWs 3UMHUX Temmeparyp. JletHue
TEMIIEPATYphl TOTAA MPUHUMAINCH OAMHAKOBBIMM CO CTAaHUUAMHU — aHajoramu. CpeaHerofoBble
TEMIIEPATyphl BO3/yXa PACCUMTAHbl HA OCHOBE BBIYMCIEHHBIX 3UMHHUX TeMIIepaTyp, TeMIIEparyp
XOJIOHOTO MEPHO/IA U OLIEHOK JIETHUX TEMIIEpATyp.

PaboTs! BeITIONIHEHBI TIPH puHAHCOBOM noaepxkke PODU, rpant 18-05-60004.
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IHosieBble MCTIBITAHMSA JUCTAHUMOHHOM JIa3€PHON CHErOMEPHOM peHKH
Monog I'.B., Cenyxun I1.B.
IIpomueonasunnas cnyxcoa OO0 «Poza-Xymop»

B HacTositiee Bpemsi oOIiasi Mjomajab, 3aHATas CHEXHBIM TOKPOBOM M JIbJJIOM Ha 3emiie,
cocraBinsier okosno 100 mumH. kMm2. [l OCBOEHHS Takoro poja palioHOB HEOOXOAMMO 3HATh
XapaKTEepPUCTUKU CHEXHOTO TOKPOBA, 3aJI€TAIOIIEr0 B ATUX MECTaX 3HAYMTENIbHYIO 4YacTh TOJa.
HabmroneHus 3a cOCTOSIHUEM CHEXHOTO MOKPOBa B HACTOSIILIEE BpeMsI MPOM3BOASTCS HA Ha3eMHOU
TUAPOMETEOPOJIOTUYECKOW CETH CTaHIMH M MOCTOB C HCIOJB30BAaHUEM PYUHBIX TPYAOEMKUX
METOZIOB, a JaHHbIE H3MEPEHH COBPEMEHHBIX a3pOKOCMUYECKUX CpEACTB, KaK IOKa3bIBaeT
MPAaKTHKA, UMEIOT 3HAYUTEIbHbIC MOTPEIIHOCTH U TPEOYIOT KOPPEKIMH MO pe3ylbTaraM Ha3eMHBIX
U3MEpPEHUN.

Jnst penieHuss OMMCAaHHBIX MpoOieM ObUla CKOHCTPYHMpPOBaHA AMCTAHLMOHHAS Ja3epHast
cHeroMepHasi peiika. TeXHHYeCKMM pe3ylbTaroM, Ha JOCTH)KEHHE KOTOpPOro HampaBiIeHO
M300peTeHne, SBISETCS CO3JaHUE MOAYIBHOM KOHCTPYKIUMH, C BO3MOXXHOCTBIO OIEPATUBHO
00eCTieYnTh BBICOKYI0 TOYHOCTh HEOOXONUMBIX M3MEpPEHHH U Tepenadyd  HMH(DOpMAIHH.
[IpenmymiecTBaMH 1aHHOTO TEXHHUUYECKOTO PEIICHHUS SBISETCS BHICOKAs TOUHOCTH Onarogapst pabote
napbl JaTYMKOB, I7I€ B KAY€CTBE AIMUTTEpA BHICTYIAET JIa3€pHBIM CBETOAMO/, a B KAYECTBE pecHBepa
doropesucrop. Takum oOpa3oM eciau peilka HAXOAUTCS Ha JHEBHON MOBEPXHOCTH, TO JIa3epHBIH
My4OK ¢ MHUHUMAJIbHBIM PAacCEMBAHUEM IOXOIUT A0 (oTopesucropa. B ciryuae cHeroHakorieHHs
U3IyYEHUE SMUTTEPA PACCEUBACTCS KPUCTANIAMU CHETa, U (POTOPE3UCTOP PETUCTPUPYET MEHBIIYIO
CHJTy CBETa, OTHOCHTEJIHHO Taphl HA JTHEBHOW MOBEPXHOCTU. KpHCTAIIBI pa3mudHBIX MOP(OTHIIOB
MO-pa3HOMY PAaCCEMBAIOT MPOXOASIINN CKBO3b HHUX JIa3€pPHBIN CBET, U MpH HaOOpe OMpeesIeHHOTO
CTaTUCTUYECKOTO psifa NAaHHBIX B KOHKPETHOM PETMOHE MOXKHO CYIWUTH O CTpaturpaduu CHEKHON
tonum. Onpenenss Mo CUiie CBeTa, u3MepsieMoil poropesrcropamu, GopMy U pa3mMep KpUCTAJIIOB B
ciioe CHeXKHOM Toniy. Takyke MOXKHO ONpEeeNsiTh HHTETPAIbHYIO IJIOTHOCTh CHEXKHBIX CIIOEB, UMES
sMmnupudeckre K03(h(PUIMEeHTHI, BEIBEICHHBIE 110 CEPUN PETIPE3CHTATUBHBIX MIyP(dOB.

JIOTIOTHUTENIBHO YCTaHOBJIEHHBIE HA pEeiiKe TeMIepaTypHbIe NaTYUKH MO3BOJSIOT MOTydaTh
JAHHBIE O TEMIIepaType CHEXHOIO IOKpPOBA, YTO HEMAJIOBAKHO NPH KOMILIEKCHOM H3yYE€HUU
CHEYKHOM TOJIILIH.

[ToneBwie ucnbITaHus peliku mpoBoAwUCh B [IpmansOpyche (neTHUit ce30H) U B KpacHoit
noJjisiHe (3MMHMM CE€30H), M TO3BOJIMJIM IPOTECTUPOBATH 3KCILTyaTal[MOHHBIE XapaKTEPUCTUKH
yCTPOMCTBA B pa3HBIX KIMMAaTHUECKHX M Treorpa@uueckux YCIOBHUAX. B Xoae mnpoBeaeHUs
WCTIBITAHUW  yOAJIOCh  BBISIBUTH  PsiI  KOHCTPYKTHUBHBIX — TPOCYETOB, JIOMYIICHHBIX  IPHU
npoekTupoBaHuM. llomyueHHble pe3ynabTarbl CPaBHUBAINUCH C  JAHHBIMH, IOJYYEHHBIMHU
KJIACCUYECKUMH MHCTPYMEHTAaMU W METOAAMM, Ha TeX e IUIOLaAKaX, IJe Obula yCTaHOBJIEHA
JUCTAaHLMOHHAs J1a3epHasi CHEroMepHas peuka.
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HepCHeKTI/IBbI PAaAnOJOKAINOHHBIX 30HI[HpOBaHHﬁ MNOoAJICAHUKOBBIX BO}IOéMOB
ITonos C.B.', Boponuna A.C.%, Cyxanosa A.A.>, Xapuronos B.B. >, I.B. IIpsixuna I.B.%,
Kamkesuu M.IL.?

1 - AO «llonspnas mopckas eeonocopazeedounas sxkcneouyusy, Cankm-Ilemepoype, Poccus;

2 - Canxm-Ilemepbypeckuii 2ocyoapcmeennwiii ynusepcumem, Poccusi;

3- ®I'BY «AAHHUWY», Canxkm-Ilemepbype, Poccus
spopov67@yandex.ru

KintoueBble  cioBa:  NOAJICHUKOBBIE  BOJOEMBI,  MHHepaiu3alus, AHTapKTH]A,
paanonoKanus, CyorsnuanbHas TUAPOIOTHS, CyOTIIaIbHAs TeOMOPQOIOTHS

Temarnka cyODIANMANBHON THAPOIOTHH W CyODISIIHMANBbHON TeoMOp(OIIOTHH KaK HOBBIX
HAyYHBIX HAMpaBICHUN TECHO CBs3aHa ¢ paauonokanueil. IMeHHO 3ToT reodusmveckuii MeTon
HanOonee MONHO W 3(P(PEKTHBHO TO3BOISIET HM3Yy4aTh MPOIECCHI, MPOUCXOMSAIINE HAa KOHTAKTE
JIeIHYKA ¥ TOANEAHON CpENibl, a B psANE CIy4daeB U 3HAYUTEIbHO TiiyOxe. JlyummmM Tomy nmpumepom
SBJISIETCS BBISIBIICHUE TIOAJICHUKOBBIX BOJAOEMOB, a TaKXe MHOTOYHMCIEHHBIE MOCTPOCHUS
reoMop(OJIOTUYECKOTO U Maleoreorpauueckoro CoiepaHus, OCHOBAaHHbIE HA JAaHHBIX IO
nonéIHOMYy penbedy M aHalIM3e BPEMEHHBIX PaJnOJIOKAllMOHHBIX pa3pe3oB. Hacrosmias pabora
HampaBjIieHa Ha OLICHKY MEpPCIEeKTUB H3Y4Y€HUs TMPUIOHHOW YacTH MOMJEAHUKOBBIX BOJOEMOB
MeToAOM pajauoiokanud. OCHOBHOM BONPOC TMPU O3TOM CBSI3aH C OLIGHKOM 3aTyXaHHs
AJIEKTPOMArHUTHBIX BOJIH, KOTOPBIM AJ11 BOJHBIX MAcC LIEIMKOM 3aBUCUT OT MX MHHepanu3anuu. Ha
CErOoJIHALIHUM JIeHb 03ep0 BOCTOK sIBIsE€TCS €IMHCTBEHHBIM MOJIETHUKOBBIM BOAOEMOM, O KOTOPOM
UMeEeTCs, MMyCTh U He TOJHasl, HO JocToBepHas uHopmanua. OAHAKO MPU 3TOM MOHITHO, UYTO €ro
NIPUTIOBEPXHOCTHBIN CIION, OTKYAa MPOU3BOIMICS OTOOP P00, MOKET CYIIECTBEHHO OTIUYATHCS OT
pe3uneHTHON Bojbl. TakuM 00pa3oM, OTHOCUTENBHO MUHEpATH3AIUH MOAJEIHUKOBBIX BOA IO CHUX
Op HMMEIOTCS JIMIIb OOINME TPEANONIOKECHU. ABTOpPHI TOJIATAIOT, YTO 3JIEKTPO(YU3HUYECKUE
CBOMCTBa MPUPOAHBIX BOJI CYILIU U MOJJIEAHUKOBOM MO BCEH BUAUMOCTHU CXONHBI. [loaTomMy cxonHa u
DIyOMHHOCTh HX JIOIMpoBaHWs. B paMkax Hacrosmeid paOoTel NpeacTaBiserca 0030p
JUTEPATYPHBIX UCTOYHUKOB MO0 MUHEPAIM3AlMK MPECHOBOAHBIX BOJOEMOB, a TaK)Ke COOCTBEHHBIE
M3MEpEeHMs] MUHEpaJIn3allui B Mpobax, oroOpaHHbIX Ha ceBepo-3anaae Poccun, Ha HInunodeprene,
Ky6e, B CxanaunaBuu, Boctounoii EBponie u B AnTtapkrune. Ha ocHOBe MOMydeHHBIX JaHHBIX
IIPOU3BENIEHbl OLEHKM YyAENbHOTO 3aTyXaHUs JJIEeKTPOMarHUTHbIX BoiH. Kpome Toro,
MIPEICTABIISAIOTCS PE3yJAbTaTbl HATYPHBIX HCCIEIOBAHUW, BBINOJHEHHBIE C MOMOUIBIO INTAaTHBIX
reopazapoB, a TAKKE OKHUIaeMasi ITyOMHHOCTD JIOUPOBAHUS ITOUICAHUKOBBIX BOJJOMOB.

Hacrosimas pabora BeimonHeHa nipu (puHAHCOBOM moanepkke PODU B pamkax HaydHOTO
mpoekta Nel7-55-12003 HHWMO a «J/lunamuka JnegHuka, TOMIEAHAS TUAPOJOTUS U
JOJITOBPEMEHHBIN 0OallaHc Macc paiioHa o3epa BOCTOK Ha OCHOBE KOMIUIEKCHOTO aHajin3a
reozne3ndeckux GNSS HaOmoneHW M pajgMONIOKAlMOHHBIX JaHHBIX». CrenuaabHble HaTypHbIE
M3MEpEeHHs OCYIIEeCTBISUITMCh NMpH (uHAHCOBOUM mopnep:xkke PODU B pamkax HaydHOTO MPOEKTa
Nel16-05-00579-a «Puznyeckoe MOAETUPOBAHUE PAAUOIOKALIMOHHOTO 30HAMPOBAHUSA JIEAHUKOBOTO
MOKPOBa 3eMJIIN».
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Biusinue onmacHbIX HUBAJBHO-TJIAIINAJIBHBIX U KPUOTCHHBLIX IPOLECCOB HA

JIMHEIHO-TeXHOTreHHbIe CUcTeMbl Poccniickoii ApKTHKH
Toamanos B.A., I'pedenen B.U.
Mocxkoeckuii 2cocyoapcmeennulil ynusepcumem umenu M.B. Jlomonocosa, I'eoepaghuueckuii
Gaxynemem, ragheopa Kpuorumono2uu u 2nAYUOI02Ul

ApKTHUKa SBIISIETCS TEPPUTOPUEH TMEPCIEKTUBHOTO OCBOCHMs. YCWICHHE TEXHOTeHe3a W
3aMETHbIC KJIMMAaTUYECKUE HW3MEHEHHUs, BIHUSAIONIME Ha COCTOSHHE BEYHOMEP3JIbIX OCHOBAHUM,
MaKCHUMaJIbHO HETaTUBHO TPOSBISIOTCS I JIMHEWHBIX TexHoreHHbiXx cucrteM (JITC).
OCOOCHHOCTBIO HX SIBIISICTCS HEMPEPHIBHOCTh W CHIDKEHHE BapuaOCIIBHOCTH MPHU BBIOOpE Tpacc.
[IpoBeneHbl KOMIUIEKCHBIE TTOJIEBBIC MCCIEAOBAHMS B APKTHYECKUX perrnoHax Poccuu, dyncieHHoe
MozenupoBaHue W TporHo3 coctosHuss JITC B u3MEHSIOMMXCS YCIOBUSX. BbIIEICHBINITH
ocHoBHbIX TuUnoB JITC: TpyOompoBonbl (Hag3eMHbIE, Ha3eMHbIE U IOJ3EMHBIE), TOPOACKHE
KOMMYHHKAIIUHU, JJUHUW CBSI3M, aBTOMOOWJIBHBIC W JKeJe3Hble Nopord. OLleHeHa NeCTPYKTHBHOCTH
KPUOTCHHBIX TMPOIECCOB B 3aBUCUMOCTH OT UX HampaBiIeHHOCTH. Ha BeuHO#l Mep3noTe
TpyOOIPOBOABI TPATUIIMOHHO YCTPAUBAIOT HA OMOPAax, KOTOPHIC MPUITOIHATHI HAJl IOBEPXHOCTHIO U
BMOPOXEHBI B TPYHT; OCHOBHOM MPOOJIEMOIl B 3TOM CiIydae SIBJISICTCS HEPaBHOMEPHOE MOPO3HOE
My4YeHHE B JACATEIbHOM ciioe. IIpu mpokiaake Mmoa3eMHbBIX TPYOOIPOBOIOB B 30HE MPEPHIBUCTON U
OCTPOBHOM MEpP3JIOTHl Pa3BUBAIOTCS Jedopmariuu, CBS3aHHBIE C OMACHBIMU KPUOTEHHBIMHU
npoleccaMd — TEPMOKapCTOMH TEPMOIPO3UEH, MHTEHCUBHOCTb KOTOPBIX HApacTaeT B CBSI3U C
KJIMMAaTHYECKUMHU H3MEHECHHUSIMH MOCISIHUX IECATUICTUH; BIsBICHO, 4TO 30-40% mogooubix JITC
CYIIECTBEHHO Je(hOPMHUPOBAHBI WM JaKe pa3pylieHsl yepe3 5-10 jer mepuona skciuryaranuu. B
WHIYCTPUAIIBHBIX IICHTPAaX CEBepa BOJOBOABI PA3IMYHOTO HA3HAYCHHUS IMPOKIAJBIBAIOTCS B
MOJI3EMHBIX KOJUICKTOpax (yTHIHIOpax): HEPAaBHOMEPHOCTH OTTAWBAHUS TPYHTOB Pa3IUYHOIO
COCTaBa W JBIUCTOCTH MPUBOAUT K WHTEHCHBHOMY pa3pylieHuto 3tux cucteM. Oxomo 70%
MOA3EMHBIX KOMMYHHUKAIIMHA B KPYIMHEUIINX ApPKTHYECKUX ropoaax Poccum HaxomsiTcs B IJIOXOM
coctossHUM OTOPBHI JIMHUN CBSI3M U AJIEKTPOIEpPEadn BBIIEPTUBAIOTCS TIPU MOPO3HOM ITyYEHUU U
YCUJICHUH BETpPa, KOTOPBIC YCUIUINUCh B APKTUKE B CBSI3U C U3MEHEHUSIMM KJiMMara. BriepBbie i
Bcex pernoHoB Bocrounoit Cubupu u Jlambnero Boctoka kpumonuto3onsl Poccum (oxomo 300
aJMUHHCTPATUBHBIX areas)OCYIISCTBICH aHaJM3 MOTCHIIMAIBHONW OMACHOCTH JIJIi aBTOMOOMJIBHBIX
M OKEJE3HBIX JIOPOT, CBS3aHHBIX CTEPMOKApPCT, TEPMOAPO3US W Tepmoaldpasusi, MOPO3000MHOE
pacTpecKUBaHUE, MOPO3HOE MYy4YCHHE, HaJle[d, MEpPEMEIIEHUEe KaMEHHBIX IJIETYEPOB M KypyMOB.
HeratuBHbie BO3IEHCTBUS OT OIMACHBIX KPUOTCHHBIX IPOIECCOB MPOSIBISIIOTCA B BHUJAE ITyYHH,
MIPOBAJIOB, CIIOJI3aHUS OTKOCOB, BOJIHOOOpAa3HBIX JeopManuidi, MOPO300OMHBIX TPEIIWH,
dbopMHUpOBAaHWHN HAJIEACH, YCUICHUH TUKCOTPOIMHOCTH TPYHTOB, CHUKEHUHU HECYIIEH CIIOCOOHOCTH
MEp3JIbIX OCHOBaHWMW. JIMHEWHBIC TEXHOTCHHBIC CHCTEMbl APKTUKHHAW Oo0Jiee YSI3BUMBI IIPH
BO3JICHCTBUM OMACHBIX KPUOTEHHBIX IpolieccoB. PaboTa BeITIOMHEHA MTPU (PMHAHCOBOM TOICPIKKE
npoekta POOU 18-05-60080 «OmnacHble HUBATBHO-IIIALMAIBHBIE W KPUOTEHHbBIE MPOLIECCHl U UX
BIUSIHUE HA UHOPACTPYKTYPY B APKTHKEY.
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l'[pnpozu{ble H TEXHOICHHbIC IPOLUHECCHI B KPUOJIUTO30HE, AaAHTPOIMOI'€CHHLIC

(hakTOpbI AKTUBU3AIUI
Yerunosa E.B."* Ilonomapesa O.E."*
1. Huemumym xpuocghepol 3emnu TromHL] CO PAH, 2. Tiomens, yn. Manvieuna 86
2. Tromenckui cocyoapcmeennwiii yHusepcumem, 2. Tromens, yi1. Bonooapckoeo, 0. 6
3. Tromenckuii unoycmpuanvHulil yhusepcumem, 2. Tromenw, yi.Bonooapckozo, 38
4. Poccutickuii 20cy0apcmeennblil 2e01020pazsedounsiii ynusepcumem (MI'PU—-PITPY), a.
Mocksa, yn. Muxnyxo-Maxknas, 23

[IpoBeeHHBIN aHANU3 JIMTEPATYPHBIX HWCTOYHHKOB TIO3BOJIMJI BBISSBUTH HEPCIICHHBIC
BOTIPOCHI B OIIGHKE TIPOSIBICHUS JK30TEHHBIX T'COJOTUYECKUX TMPOIECCOB B KPHUOIUTO30HE.
HenmocrarouHo W3y4eHbl TCHICHIIMW Pa3BUTHS SK30TCHHBIX TEOJOTHUYECKUX IPOIECCOB B 30HE
OCTPOBHOI'0 pacCnpoCTpaHCHUA BBICOKOTCMIICPATYPHBIX MHOTOJCTHEMECP3JIBIX IIOPOJd, KOTOPLIC
MOZIBEPTalOTCsl JIETpajlalliil B YCJIOBUSAX HAONIOIAEMOro TIOTCIUICHHS KJIMMaTa W TPOKIIAJKH
MaruCTPaIbHBIX TPYOONPOBOIOB. Takke B JTUTEpaType Majo BHUMAHUS YICISICTCS PACCMOTPECHHUIO
B3aUMOJICHCTBUS IK30T€HHBIX TC€OJOTHYCCKUX MPOIECCOB U PACTUTEILHOTO MOKpOBa. MEXIy TeM
YHUYTOXXEHUE PACTUTEIBHOIO IIOKpOBAa B IIPOLIECCE OCBOCHUA TEPPUTOPUU IIPUBOIUT K
AKTHBH3AIMH Ps/Ia SK30T€HHBIX T'€OJOTHYECKUX TPOIIECCOB, PA3IMYHBIX B PAa3HBIX JaHIIIA(QTHBIX
YCIIOBHSIX.

B pesynbrare UIMTENFHOTO MOHHUTOPHHTA TEOKPUOJOTHMUYECKHX HCCICIOBaHUN Ha
HaZIBIMCKOM cranuoHape 6I)IJIO YCTAHOBJICHO, YTO Ha MAPCHUPOBAHHBIX YYAaCTKaX, CJIIOKCHHBIX
MECKaMH, CBEJICHUE JIECHOW PACTUTEIBLHOCTH COMPOBOXKIACTCS BO3HUKHOBCHHEM DOJIOBBIX
MPOIECCOB. DOJIOBBIE TPOIECCHI AKTUBHO Pa3BUBAIOTCS HA Oyrpax W rpsjiaX IMy4YeHHUS, CII0KESHHBIX C
MOBEPXHOCTH TIECKaMHM, JIaXKe B MpEIeNiaX TPacC, MOCKOJIbKY B ATHX TMPUPOIHBIX KOMIUIEKCAX
BOCCTAHOBJICHHE PACTHTEIBHOTO TIOKPOBA IOCJIE €TO CHATHUS KpaiHe 3aTpyIHEHO M3-32 HEJOCTaTKa
YBIIQYKHEHUS, MAJIOCHEXKHOCTH U TIOJIBEP’KEHHOCTH JICHCTBUIO BETPOB.

Ha IIJIOCKHUX HCAPCHUPOBAHHBIX 1501051 CJIa6OIlpCHI/IpOBaHHI)IX ydacTKax CHATHUC
PacTUTEILHOTO MTOKPOBA MPUBOAMT K aKTHBH3AIIMU Tpoliecca 3abonaunBanus. Ha 3Tux yyactkax, B
MCCTax, TI/I€ HApylIaroTCd YCJIOBUA CTOKa IOBCPXHOCTHBIX W TMOA3CMHBIX BOJI (HaHpI/IMep, B
pe3yJIbTaTe COOPY)KEHUSI HACHINM) HAa MECTE 3a00J0YEHHBIX JICCOB BO3HHKAIOT TPABSIHO-MOXOBBIC
00JI0Ta, COXPAHSIONINECS B 3TUX U3MEHUBIIHXCS YKOJIOTHUSCKHUX YCIIOBUSAX HEOMPEIEIEHHO JI0IT0EC
BpeMs. B HapylieHHOW 30HE B pe3ysbTare MOATOIUICHUS YacTO BO3HUKAIOT O3CPKH, KOTOpBIC B
JTANTBHEHUINIEM TOCTETICHHO 3apacTaloT TpaBaMH W MXaMud W 3abomaumBarorcs. Hampumep, Ha
npuiierarolieil Kk Tpacce razomnposona HaneiM-ITyHra teppuropuu 3a 10-1eTHUI mepron 1uiomaib
6onot yBenuumiack Ha 30%.

Ha XOIMHCTBIX ydYacTKax YHHUYTOXKCHHE PACTUTEILHOTO MOKPOBA SIBISCTCS TPUYHHOM
BO3HUKHOBEHHUSI W PAa3BUTHS JPO3UOHHBIX IMPOIECCOB. 37€Ch BO3HUKAIOT W PACTyT OBpard.
OCOOCHHO OBICTPBI POCT OBPAaroB OTMEYAETCs HA yYacTKaX, CIOKEHHBIX MHOTOJICTHEMEP3JIBIMU
MOPOAaMH, TJE MPOIECCHl APO3UM COYETAIOTCS C TEPMOKAPCTOM, a €CTECTBEHHOE 3apacTaHue
OTOJIEHHBIX YYaCTKOB UJIET MEUICHHO.

Ha TIJTIOCKUX 3a6OJIO'-IeHHI>IX PaBHHUHAX CHsTHUC PaCTUTCIIBHOTO IIOKpOBa,
COITPOBOXK/IAIOIIEECS] YMEHBIIIEHUEM CHEXHOTO TOKPOBa, YacTO MPHBOIUT K AaKTHBHU3AIUU
KPHUOT€HHOIO pacTpeckuBaHusa. Hampumep, HOBbIE KPHUOT€HHBIE TPEIUMHBI IOSBISAIOTCS Ha
HApPYIICHHBIX KPYMHOOYTPUCTHIX TOPGSHUKAX M TOPPIHO-MHUHEPATBHBIX Oyrpax My4eHusI.

YHUUYTOKEHIIE PACTUTCIIBHOI'O IMOKPOBAa HAa IUIOCKHUX W HAKJIOHHBIX CJIa6OI[peHI/Ip0BaHHI>IX
paBHMHAX MPUBOIUT K YCHJICHHUIO CE30HHOTO TMYYCHHsS M aKTUBU3AIMH Ipolriecca 00pa30BaHMUSI
NS TEH-MEIATbOHOB.

JIns TOJNOTMX CKIOHOB XOJMOB, CIIOKCHHBIX CYIIIMHKAMH, XapaKTePHBI TPOIECCHI
conudmrokuy. Hampumep, 3TH mporiecchl HHTEHCHBHO PAa3BUTHI B KPAGBBIX YACTIX V MPUOPEKHO-
MOPCKO# paBHHHBI. 37IeCh Ha CKJIOHAX IMUPOKO PACIPOCTPAHECHBI KPYITHBIC OILIBIBAHHS MOYBHI C
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MOIIHOCTBIO CTeHKU oTphiBa 10 0,5-0,7 M. YHUUYTOXKEHUE PACTUTEIHHOTO MOKPOBA Ha CKJIOHAX
MPUBOAUT K PE3KOMY YCHIICHHUIO COJHQIIOKIIMN, M BO3HUKAIOIIWE CIUIBIBBI MOTYT MPHUHUMATh
KaTacTpo(UICCKUI XapaKTep, HAHOCS CePhE3HBIN yIIepO BO3BEIEHHBIM COOPYKCHHSIM.

Takum 00pazom, B pe3yibTaTe YHHUTOXEHHSI KOPEHHBIX PACTUTENBHBIX COOOIECTB YacTo
AKTUBU3BHPYIOTCA TAKHUC OJSK30I'CHHBIC T'COJIOTHYCCKUC MPOLUECChl, KOTOPLIC B HCHAPYHICHHBIX
nanamadTax ObLUTH BRIPAXKEHBI c1a00 WIN HE TPOSIBISLTUCH BOBCE.
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HpOI‘HO3 PA3BUTHUA OMMACHBIX KPUOT€CHHBIX MPOIECCOB HAa TEPPUTOPUN

BﬂHKOpCKOFO MECTOPOKACHHUSA IMPH MOTCIJICHUN KJIIUMAaTa
KOpoB @ /1., 'pedenen B.U.
Mocxkoeckuii 2cocyoapcmeennulil ynusepcumem umenu M.B. Jlomonocosa, I'eoepaghuueckuii
Gaxynemem, ragheopa Kpuorumono2uu u 2nAYUOI02Ul

Bankopckoe HedpTsiHOE MecTopokaeHHe, pacnoioxkeHHoe B 120 kM ceBepo-3amajHee T.
Urapka), sBiaseTcs OAHMM M3 KPYNHEHIIMX B MHUpPE IO CBOMM 3amacaM. B 3Tom peruone
obHapyxeHa menas rpymnmna mectropoxacHuii (CysyHckoe, Pycckoe u ap.), KOTOpble MHTEHCHUBHO
OCBauBalOTCs B MocienHee gecsatuwierue. s tepputopun camoro Bankopa xapakTepHa CIUIOIIHAS
Mep3710Ta (C HECKBO3HBIMH TaJIMKaMM MO Haubojiee KPYIHbBIMU PEKaMU U 03€paMu), OAHAKO BAOJb
Tpaccel Tpybonposona «Bankop — Ilypre» oHa mocTeneHHO NepexoanuT B MPEPHIBUCTYIO, a 3aTEM - B
OCTPOBHYIO U pPeIKOOCTpoBHYI0. Ha Bankope momomiBa ciost BEYHOM MEP3JIOTHI JIGKUT Ha TITyOnHe
400-450 M, HO B JOIMHAX KPYNHBIX PEK MOIIHOCTh BEUHOW MEP3J10Thl MOKET YMeHbLIAaThes 10 280-
300 m. [loBepXHOCTHbBIE OTIOXKEHUSI MPEACTABICHbI MPEUMYLIECTBEHHO CYIIMHKaMH, TOPPOM H
neckoM B fonuHax pek. Cpemusis rmyOuHa ce3onHo-Tanoro ciost (CTC) cocraBmser 0,7 M, HO
CHJIBHO BapbUPYETCsl B 3aBUCUMOCTH OT JIaHAIA(THBIX U JIMTOJIOrHYecKuX yciaoBuid. Temneparypa
Ha YPOBHE HYJIEBBIX I'OJIOBBIX KojieOauuii cocrasiser ot -1° 10 -2° C. JloObl4a ¥ TPaHCIOPTUPOBKA
HepTr 0O0yciOBWIM OONBIIYI0 TEXHOTEHHYIO HAarpy3ky Ha TYHAPOBBIE M JIECOTYHAPOBBHIC
JaHamadTel, OTMEUEHB! CYIIECTBEHHbIE Ae(POopMaIMi HHXKEHEPHbIX 00beKTOB. CHUTyalusi MOXET
YXYALIUTCS, T.K. B peruoHe 3a nociennue 30 JeT TpeHa NOBBILICHHS CPEIHET0I0BON TeMIIepaTypbl
Bo3ayxa cocrasun 0,4° C 3a necaTunerue.

Jl1st oueHKY BAMSIHUS U3MEHEHMsI KIIMMaTa Ha Ha/IeXKHOCTh OOBEKTOB IPOBEACHO YUCICHHOE
MOJICTUPOBAHNE XaPAKTEPUCTUK TEIJIOBBIX TOJEH B TPYHTaX U HECylled CIOCOOHOCTH
BMOPOKEHHBIX (YHJAAMEHTOB; MPOTHO3 BBINOJHEH Ha mnepuoxa Omwkaimux 30 jer u uid Tpex
YYaCTKOB C Pa3IU4YHbIMM MEP3JIOTHO-TUTOJOTUYECKUMHU YyClIOBUAMU. [lomyueHHble pe3ynbTaThl
TOBOPAT O TOM, YTO MPOTHO3UpPyeMOe B Onmkaiiiiem OyaylieM MOTelJeHHe Kiumara Haubosee
3aMETHO CKA)XKETCS Ha y4acTKaX C CYNIMHMCTBIMU TPYHTaMH, TaKU€ YYacCTKHA MpPH MOBBILIECHUU
temmeparyp rpynra Ha 1° C mokaszamu COKpallleHHE HeCylled crnocoOHocTh Gonee yeM Ha 30%
(33,6% u 31,5%), B TO BpeMs KaKk Yy4yacTOK, Ile OCHOBHYIO 4acTh pa3pe3a 3aHHMAIOT MecyaHble
IPYHTBI, 1I0Ka3aJl CHI)KEHUE Hecyllei criocoOHocTH Beero B 19,2%. Ilomumo HenmocpeacTBEHHOTO
CHW)KECHHUS HECYIIEH cIoCOOHOCTH BMOPOXKEHHBIX cBail yBenuueHue moirHoctu CTC ckaxkeTcs Ha
3HAYUTEIbHO YCUJIEHMH KacaTeJIbHBIX CHJI IyYEHHs, YTO MOXKET IOBJI€Yb 32 COOOM BBIyYHMBaHUE
onop W AchOpPMALMIO WU pa3pylIeHHE COOpYyKeHuH. Pabora BhIMOIHEHA IpU (PUHAHCOBOM
noaaepxkke npoekra PODU 18-05-60080 «OmacHble HUBAIBHO-IIALMAIBHBIE W KPUOTEHHBIE
MIPOIIECCHI U UX BIUSHUE HA UHOPACTPYKTYPY B APKTHKEY.
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Kpuocgepa Poccniickoii ApKTHKHY — 0OTPasKeHUe COBPEMEHHOI0
Tana KojedaTreJbLHOro Pa3sBUTHUA KJIUMaATaA
IInouasinckas H.A.

MT'Y umenu M.B. Jlomonocosa, eeocpagpuueckuti paxyromem, Mockea, Poccus
nellashpol@yandex.ru

B koHue miMoneHa, KOra MaTepukd YK€ CrpyHNIUpPOBAINCh BOKPYT IOJIIOCOB, HAyauioCh
pe3Koe MOXOJoJJaHue KIUMara, ¥ 2,5-3 MJH JI. H. B ApKTUKE BO3HHMKJIa KpHocdepa — JSTHUKU U
BeyHass Mep3nora. Pa3zBuBanmuchk OHM mo-pazHoMy. [lOCKOJIBKY JI€JHMKM IOJIy4alOT Biary oOT
3alaHOro IEpeHOca BO3MYIIHBIX MacC ¢ ATIAHTUKH, NEpBbIM poc CKaHIWHABCKUN JIEMHUK M
nepexBaTbiBajl BJary, OCTaBisisi HU3MEHHbIE pailloHbl BocTOyHee cels Oe3 neaHukoB. Tonbko B
BbIcOKUX ropax (VYpan, beipanra, Ilyropana, xpeOtel BepxosHckuii u Uepckoro) pa3BHBajoCh
TOPHO-JOJIMHHOE WM TOPHO-CETYaToe OJeJeHeHue. B pesynsrare, B TedeHUE IUICHCTOLIEHA
(dbopMHupoBaHUE KPYIHBIX JIEAHUKOBBIX IOKPOBOB B ceBepHOil Poccum, 0coOeHHO Ha paBHUHAX,
ObU10 HEeBO3MOXKHO. [IpeoOmananu obnacTu ¢ BEYHOW MEp3NOTOM, KoTopas (opMupoBajach U B
MOPCKOM, U B KOHTUHEHTAJIbLHOM KJIMMaTe.

Kpuonuto3ona pasBuBanach Moj BIUSHUEM DPAJUALUMOHHBIX (DAKTOPOB, 00ECIEUMBAIOIINX
4YepeZOBaHUE XOJOAHBIX M TEIUIBIX IEPUONOB Pa3HOM MJIUTEIBHOCTH, U LUPKYIALMOHHBIX
(bakTOpOB, 00ECIEUNBAIOLINX J0JITOTHYIO CEKTOPHOCTh. KpHOMNTO30Ha pa3BUBallach MO-pPa3HOMY: B
3anagHoM cekTope Poccuiickoli ApKTHKM NPEUMYIIECTBEHHO B YCIOBHUSX TPAHCIPECCUM MOpS U
MOPCKOTO OCAaJKOHAKOIUIEHUS, B BOCTOUHOM cCeKTOpe — B KOHTUHEHTAJbHBIX YCJIOBHSX IpHU
AJTIOBHAJIBHO-03€PHOM OCa/IKOHAKOIUIEHUH.

Pa3BuTte kinumara Ha MPOTSHKEHUHM MCTOPUM 3€MJIM  OOHapyXUBaeT KojeOaTelbHbII
MUKIMYECKUI XapakTep: NPOCISKHUBAINCh U JUIMHHO-, M KOPOTKOIEPUOHbIE KoJeOaHUs.
CoBpeMeHHOE MOTEIUIEHNE MOJHOCTBIO BIHUCHIBAETCA B OOLIYIO KOJIEOATEIbHYIO CXEMY Pa3BUTHS
KJIMMaTa U SBISIETCS TAIlOM €CTECTBEHHOI'O K0Je0aTeabHOIo €ro Xoza, OTpaxasi BBIXOA M3 MaJoro
JIEIHUKOBOI'O Mepuoja. JTa BETBb MOTEIUIEHUs oclioxkHeHa 6onee menkumHu (11, 30 u 60-neTHuMN)
LUKJIaMU TOTEIUIEHUS M IIOXOJIONAHHUS, TO)KE HEOAHOKPATHO IPOCIEKUBAEMBIMU B JAPEBHUX
KIuMarax. Psn ocoOeHHOCTEN MOTHOCTBIO UCKIIIOYAET aHTPONOIEHHYIO NMPHUPOAY COBPEMEHHOIO
MOTEIUICHMS.

BoisBisitorcss  o0miye TEHIEHUMU pa3BUTHUA INOOAJBHOTO  KJIKMMArTa. KoHTrHEHTHI
IIPOAOJDKAIOT HauaBLIeeCss B KOHLIE MeE30305 pacIUIblIBAaHUE K IIOJIIOCAM, WU O3TO O3HAYaeT
HaMpaBJICHHOCTh K MoxonoaaHuto. B pamkax 40-45-teicsueneTHUX KojeOaHUN B IUIEHCTOLIEHE-
TOJIOIIGHE TOXE OOHApY)KMBAeTCsl TEHIACHIMS B CTOPOHY OUYEPEAHOTO JICAHWKOBOIO TMEPHOAA.
Pa3BuTHEe COBpEeMEHHOro KiuMmara NpPOXOAUT Ha HUCXOIAUIeH KpuBOoH, U Bce Ooree
KOPOTKOIIEpUOHbIE KoebaHusl, pa3HOOOpa3re KOTOPhIX COXpAaHUTCS B OydyiieM, OyayT MpOXOAUTh
npu Oosnee HM3KUX Temneparypax. CoBpeMeHHbIe BEKOBbl€ KojeOaHUsl KJIMMaTa OOHapyXHBAarOT
TEHACHIMIO K TIOTEIUIEHUIO, TOCKOJIbKY HaUNHAETCSl HOBBIM BEKOBOM COIHEUHBIN UK. [loTemienne
OyleT, Mo-BUIMMOMY, HEIOJTUM, MOCKOJIbKY OHO JOJKHO 3aBEPIIUTHCS BMECTE C OKOHYAHHEM
LIMKJIa IOTEIUIEHUS NI0CIIE MAJIOTO JIEAHUKOBOIO IEPHO/A.

Kpuocdepa Oyner pearupoBaTb Ha 3TO MOTeIJIeHHWE NO-pasHoMy. JlenHuku, kak Oonee
JUHAMHU4YHas CHCTEMa, MOTYT NPOJOKUTH HEKOTOPYIO Aerpajnauuto. KproinTo3oHa, Kak BBICOKO
MHEPTHAs CUCTEMa, OyAeT MaJIo pearupoBaTh HA MOTEIUIEHUE, KaK 3TO HAOIIOAAETCs U B HACTOSILIEE
BpeEMsL.
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IeopanapHble ucciie10BaHus NOMAIENHON ruapoceTH JegHuka ok

(Xoumbl JIapcemanH, BocTouHasi AHTapKTH/IA)
I'puropnesa C./I.', Boponuna A.C.', Kamkesnu B.1.’, Kamukesuu M.IL', ITonos C.B.%,
Ipsixuna [.B.', Cyxanosa A.A.'
Canxm-Ilemepbypeckuii 20cyoapcmeennbiii ynugepcument’,
AO «(IIMT'P3»’,
000 «I'eousznoucky’

grigoreva.svetl@gmail.com

KitroueBsble ciioBa: noasieHUKOBbIE BOAOEMBI, IPOPBIBHBIE MABOAKHU, T€OPaANOIOKAIIMS, XOJIMbI
Jlapcemann, Boctounas AnTapkruaa

B ce3on 62-i1 Poccuiickoii AHTapkTHueckoi sxcneauiuu, 30 suapst 2017 rona, B 3amagHoit
yactu Jgegauka Jlonk oOpazoBasics oOMUPHBINA TPOBa, pa3pyIIMBIINNA BOCTPEOOBAHHBIN Y4acTOK
Tpacchel Mexy ctaniuen [Iporpecc u a3poapomMomM, a Takke MyHKTOB (POPMUPOBAHUS CAHHO-
T'YCEHUYHBIX TIOXO0/1I0B BO BHYTPEHHUE PalOHbl AHTAPKTU/IBI.

MHoroneTHrE HaOMIOIEHUS CBUIETEILCTBYIOT B MOJIB3Y TOTO, YTO B JIETHUE MIEPUOJIBI B TEJIE
nenHuka (opMUpoBanach MOANEAHAS THAPOCETH, CBA3BIBAOIIAS MECTO 00pa30BaHU MPOBAJa C
pacmoioKeHHBIM I0KHee o3epa bonaep. ABTopamu ObLI0 BBIABUHYTO MPEAIIOIOKEHUE O TOM, UTO
IIPOPBIB 3TOrO 03€pa NPUBEN K IMEPENOJHEHUIO BOJAMU PaHee CYILLECTBOBABIIETO HA MECTE IIpoBajia
MaJIoro BHYTPUIJIEAHUKOBOTO BOAOEMA U B JlajbHEHIIEM K 00pa3oBaHUIO npoBaa. [ u3yueHus
CTPOCHHUSI OIEAHOM THAPOCETH 3alaJHbIM Y4aCTOK JIEAHHUKA J[0JIK MeX 1y IpOBaJIOM U 03€POM
Bonnep 6b11 MOKPHIT KpyITHOMACIITA0OHOM TeopanapHoit cbéMKou. [eodusnueckue uccienoBaHus
JIOTIOJTHSJTUCH IeTaTIbHON TaXeOMETPUUECKON ChbEMKOM MOBEPXHOCTH JieAHUKA. Pe3ynbrarel pabot
MO3BOJIMIINA 3aKapTHPOBATh OOBOAHEHHBIE BHYTPHJICTHUKOBBIE KaHAJBI M COMTOCTABUTh MX
MOJIOKEHHE C XapaKTEPHBIMU 0COOCHHOCTSIMH JIEAHUKOBOTO penbeda.

Uccnenosanue BoinoiaHeHo npu nojaepxke PODU (mpoekt Ne 18-05-00421 «OcobennocTH
dbopMuUpOBaHUS U PA3BUTHS MTABOJIKOB MOJIETHUKOBBIX BOJOEMOB AHTAPKTUIBI» ).
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I[erpaz[almﬂ KOHTHHEHTAJIbHOMN U CyﬁaKBaJILHOﬁ KPHOJIHUTO30HbI 3alla/THOTO

cexkTopa Poccuiickoii ApKTHKH NPU U3MEHEHUH KJIUMATa
Bacuibes A.A."%, Crpenenxas U.J1.°, Ooaoros I.E."?, Maakosa I.B.",
Hposnos 1.C."**, [lonomapesa O.E."*
"Tromencruii nayunvii yenmp CO PAH, > Tiomenckuii 2ocyoapcmeennbviil yHusepcument,
*Mockosckuii 2ocydapcmeennviil ynugepcumem um Jlomonocosa, MI'PU-PITPY

Pe3ynprarel MHOTOJIETHEr0 TI€OKPHUOJIOTMYECKOIO MOHMUTOPUHIA B 3allaHOM CEKTOpe
Poccuiickoit Apktuku, Bbinonasemoro cuigamu TioMHI[ CO PAH B tewenune 1995-2017 rr,
OJHO3HAYHO YKa3bIBAlOT HA KAue€CTBEHHOE M3MEHEHHE KpPHOJIMTO30HBI 3TOro peruoHa. Ha
OCHOBAaHHU HAOMIOACHUNW MOXKHO 3aKJIIOYUTh, YTO B OMOKIMMATUYECKHUX 30HAX FOKHOM TYHIpPHI,
JECOTYHAPHl M CEBEpPHOH Talru pa3BUBAETCS HOBBIM OOIIMPHBIM MPUPOAHBIM (EeHOMEH -
MOBCEMECTHAsl Jerpajanus KPHUOIUTO30HbI M (HOPMUPOBAHHME KPHOJIUTO30HBI C OIYIICHHOMN
KpOBJeH Mep3noTel A0 r1yOuHbl 3-10 M M Mep3iapIMU MepelieTKaMH. JTO HOBOE HEH3YUYEHHOE
IPUPOJHOE SIBIICHUE C HEYCTAHOBJIEHHBIMH TIeorpauuecKMMH TpaHMIIAMU, HE BbISBICHHBIMU
3aKOHOMEPHOCTSMU (POPMUPOBAHMS M Pa3BUTHS HOBOTO THUMA KPUOIUTO30HBI. MOXKHO JIHIIb
KOHCTaTHUpOBaTh, YTO KOHTUHEHTAJIbHAs KPUOJIUTO30HA 3[€Ch 3aBEpIIaeT 3Tam Oojiee WIU MEHee
CTaOMJIBHOTO COCTOSIHUS M NEPeXOAUT B HOBOE KAaUECTBEHHOE COCTOSIHME HECTaOWJIBHOCTU U
M3MEHEHHUE YCJIOBUN MPUPOAOIOIB30BAaHUS 32 CUET HOBBIX CBOMCTB OTTaMBAIOIIMX OTJIOKEHHI:
U3MEHEHHUs HeCyle crocoOHOCTH MOPOJ, CMEIIEHUS T'paHHLl OMOKIMMATHYECKUX 30H, M3MEHEHHUS
YCIIOBUH TPAaJULIMOHHOTO NMPUPOIONOIB30BaAHUS U JPYTHUX.

Jns cybGakBaJIbHOM KPUOJUTO30HBI HAONIOAAETCsl aHAlOTM4YHAas cuTyalnus. Bcenenctsue
MOTEIUICHHs] KJIMMaTa W MOBBIIICHUE TeMIEpaTypsl MPUAOHHOTO cios BoAsl Ha 0,5 - 2,5 rpax. 3a
nocnennue aecsaruierus B Kapckom mope u FOB wactu bapenuesa mopst HaOmofaeTcst yCKopeHue
Jerpajiallid KpoBJIHM CyOakBaJdbHOW MEp3JI0Thl, OCOOEHHO B pEeruoHax C OJIM3KUM 3ajJeraHueM
KPOBJIM MEP3JbIX NOPOJ K IHY. J[1s1 apkTHUEeCcKUX MOpel 3amagHoro cekropa Pocculickoii ApKTuku
HE BBISBJICHBI PaclpOCTpaHEHHUE, YCIOBUS 3aJIeTaHUs, MOUIHOCTb, TEPMUYECKUN PEXKUM U JIpyTrHe
XapaKTepUCTUKU Mep3nbIx Tonml. Jlerpanamnust cyOakBaiabHON KPHUOIUTO30HBI MEHSET apeaibl ee
pacmpoCTpaHeHus, TEPMUYECKUH  pEXKHM, CBOWCTBA M  T.J.  MEHAIOTCA  YCIIOBUS
IPUPOIONOIb30BaHMsL, IIABHBIM 00pa30M, /Ui HeTEra30Boro OCBOCHUSI.

[IpuBenenbl pe3yabTaThl MHOTOJETHETO MOHUTOPHHIa KPHOJIMTO30HBI HAa YeThIpeX
KITIOUEBBIX ydacTkax: Mbic bonmBanckuii (EBpomneiickuit CeBep), Mappe-Cane (3anannblii Sman),
Vpenroit (roxkHas Yacth Ta3oBCKOro m-oBa) W paiiona . Hanmpim. YcTaHOBIEHBI OCHOBHBIC
OCOOCHHOCTH JErpajallid Mep3JIbIX TOJII TOHM)KEHHE KpPOBIM MEp3J0Thl BO BPEMEHH,
YMEHbILIEHUE MOIIHOCTH CJI0 TOAOBBIX TEII0000pOTOB, 00pa30BaHME TEIIOBOI 3aBECHI, MEPEXO]]
CPEIHETr0I0BOM TeMIepaTypsl opof uepes3 «0» u apyrue.

BrinonneHo npeasaputenbHoe paitonupoBanue menbpa Kapckoro n FOB uactu bapenuesa
MOps1 10 YCJIOBHUSAM HU3MEHEHHs NPUIAOHHONW TeMIeparypsl. BbIABIEHBI PETMOHBI C MAKCUMAJIBHBIM
YBEJIMYEHUEM TEMIIeparypbl TMPUAOHHOTO CJIOS BOJAbl M HAa OCHOBE MaTeMaTUYECKOIro
MOJICTUPOBAHUSI OLICHEHa CKOPOCTh JIerpajaluu cyOakBajabHOH Mep3norel. Hambonee TunmuHOiM
SIBIIICTCS] TOHMH)KEHHUE KPOBIIM CYOAKBaJIbHON MEP3JIOTHI HA 2-5 ¢M/To/. DTO MO3BOJIsET pa3paboTarh
CXEMaTHUYeCKylo KapTy paiioHupoBanus menbda Kapckoro n OB uactu bapenuesa mopeil mo
YCIIOBUSIM JIETpaslallii CyOaKBaIbHON KPUOIUTO30HBI.

Pa6ote! BemmonHens! Omarogaps nporpammam PAH u CO PAH, rpantam PO®U (Ne 18-05-
60004, 16-05-00249, 16-45-890257-AHAO, 18-55-11005), PH® (Ne 16-17-00102), xoHTpakTy
MunoOpuayku Ne 14.587.21.0048, mexnaynapomusim nporpammam TSP, CALM, GTN-P, PEEX,
SWIPA, GCW, SODEEP, aamunuctpanuu AHAO, npeanpustusm [aznpomlo6sryaHaneim,
I'asmpom/loObruaYpenroit, Hoprras.
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PacnpOCTpaHeHne H JHHAMHKA OCTpOBHOﬁ M€EP3JI0THI B noyme PEKH Heqopa.
Pe3yJILTaTbI KOMIIUVIEKCHOT0 TCOKPHOJIOTHYECKOI0o U reoqm:mqemcoro

MOHMTOpPHHIa B HeHellkoM aBTOHOMHOM OKpyre
Maaxkosa I'B.!, Canypraunos M.P.!, Ckeopuos A.I'.", Ilapes A.M.', Kopocreaes 10.B.",
Cynaxosa M.C. '?
1 - Uncmumym xkpuocghepuot 3emnu TromHIL] CO PAH
2 — Mocxosckuti cocyoapcmeennviil yuugepcumem um. M.B. Jlomonocosa

Teppuropus HAO cocraiser okoao 176 Teic.kM?, U 93% 3TOM IUIOIAIX PACIIONOKEHBI B
KpuonuTozoHe. B obnactu crutomHoro pacnpoctpanenus MMII pacnonoxeno 48% Ttepputopun
OKpyra, B 00IacTH MpephIBUCTOro pacnpocrpaHenus — 13%, a B 00macTH OCTPOBHOTO H
PEAKOOCTPOBHOTO — 32% TEppUTOPHUH, ITO FOXKHBIE U 3amanHbie paiionsl HAO, a Takke mupokas
noiima peku Iledopa, mepecekaromias TEppUTOPUIO OKpyra B CyOMEpUIMOHAILHOM HaIpaBJICHUU.
Kpynnas p.Ileqopa oka3piBaeT CyIIECTBEHHOE OTEIUISIONIEE BO3ICHCTBHE HAa COCTOSIHUE MEP3JIBIX
Tonu B pernoHe. OaHako B aenbre [ledopsl JIOKaTbHO pa3BUTHI OCTaTOYHbIE (PPArMEHTHI HU3KHX
HAJIIOMMEHHBIX WU AJUTFOBUATIBHO-MOPCKUX TEPPAC, TAE€ OCTPOBA MEP3IIOTHI €II€ COXPAHUIIUCH.

MOHUTOPUHT T€OKPHUOJIOTHYECKUX YCIOBUM MOMMBI U octaHuoB Il u I Teppac B nenbre
[Tewopsr ocymectBasiercs ¢ 2009 1, korga ObIT OpraHU30BaH cTanuoHap «KammmHy, BKITIOYArOITri
yuacTku «OctpoB Kammny» u «Kymxa». Oba yyacTka pacnoioKeHbl B MPUPOAHOM 30HE IOXKHOM
TYHJIpbl, B O0JACTH penKoOCTpoBHOro pacmpoctpanenuss MMIIL. Ha tepputopuu cranmonapa
pacmonokeHbl aBe momanku HaOmogeHus 3a Tyounoit CTC (CALM) u 7 nelcTBYROIIUX
TEMIIEPATYPHBIX CKBaXXUH NIyOMHON 3-10M B pa3iauuHbIX KpUOTEHHBIX JaHamadrax. OCHOBHbBIE
CBEJICHUS O T€OKPUOJOTMYECKUX YCIOBUSX 3TOW TEPPUTOPUHU IOIYUYECHBI B pe3ynbTare OypeHUs
HENTYOOKHUX CKBa)KMHAX, OMPOOOBAHUS TAJIBIX U MEP3JBIX MOPOJI, TEPMOMETPUUECKUX HAOIIOEHUI
Ha CIHEIUANbHBIX IUIOIIAJKaX M B CKBAXHMHAX, a TaKXKe KOMIUIEKCA TIeo(U3NYecKUuX padboT
(reopaAMONIOKALIUU U CEMCMOPA3BEAKH).

Pe3ynbrarbl Te€OKpHOJIOTMYECKOT0 M TIeo(U3MYEecCKOro MOHHMTOPMHIA Ha IUIOLIAa/IKax
MO3BOJIMJIM TOJYYUTh Ba)KHbIE BBIBOJBI O COCTOSHUM M JMHAMHMKE HEYCTOMYMBOIl OCTPOBHOI
Mep3J10THI B AenbTe [ledopsl:

- Ce3oHHble Koye0aHUSI TeMIlepaTypbl TIOpOA B Npelesiax Mep3JbIX OCTPOBOB
orpann4uBaroTcs akTUBHBIM ciioeM (CTC), MOIHOCTh KOTOPOTO HE TMpeBbImaeT 3 M, a Huxe MMII
MMEIOT KBa3HCTALIMOHAPHBIN pexuMm, U ux temieparypa 6muszka k 0°C. Momuocts MMII no
reo(pU3NUYEeCKUM JaHHBIM KojeOneTcst oT 6 10 30M.

- Ha y4acTkax pa3BUTHs HECKBO3HBIX TanukoB Kpoisi MMII 3aneraet Ha nryOuHax ot 3-5
10 9-12m. Ananu3 reodusnyeckux JaHHbIX 3a nepuop 2015-2017 rr. mokasan, 4To cpenHee
onyckanue kpoau MMII coctaBuio okono 0,6M, a MAKCUMaIbHbBIE 3HAYEHHS JOCTUITIN 1,5M.

- CeiicMopa3Beika HCHOJIB3YETCS KaK OMOPHBIM MeToJ JUIsl MIACHTU(UKAIMH OCHOBHBIX
TEOKPUOJIOTUYECKUX TPaHUI] Ha KIIOYEBBIX Y4yacTKax HMCCIelyeMOod IUIom@aaun M o0ecreunBaeT
JIOCTOBEPHOE OIpe/iesieHre DyOuHBbl 3ajieraHus omnymeHHod kpoBmu MMIL. C  mnomorrsio
reopajroNioKaliii  OCylIecTBiIseTcsl onepatuBHoe onpeneneHue nryounsl CTC, neranbHOE
pacuiIeHEHHE JUTOJIOIMUYECKOTO pa3pesa, a TaKkKe IMPOCIeKMBAHME B BEPXHUX YaCTIX paspesa
MaJIOMOIIHBIX JIMH3 U IIPOCIIOEB MIEPEIETKOB.

Pabots! BeimosHeHsb! ipu (prHaHcoBoM nojaepkke PH® (mpoekt Ne 16-17-00102).
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PaCHPOCTpaHEHI/Ie IIOI[BOI[HOﬁ MEP3JI0THI HA mean)e APKTHYIECCKUX MOpeﬁ
I'puropses M.H., Makcumos I.T.
@I'BYH Hnucmumym mepznomogedenus um. I1.H. Menvnukosa CO PAH, 2. Akymck,
@OI'BYH Uncmumym nepmezazosoii eeonozuu u ceoguszuxu um. A.A. Tpogpumyxa CO PAH,
Hosocubupck, Poccus

OOummpHble 00JacTH apKTUYECKoro Imenbda 3aHATHl BeYHON Mep3inoroil B mepuons
NPOIUIBIX MOPCKHUX pPErpeccii OoJbIve IUIOMAAN MEIKOBOAHOTO MieNb(a apKTUYECKHUX MOpei
ObUIM OCYyIIEHbl M IpoMep3adu Ha OoJblllyto DIyOuMHY. B HacTosimee BpeMs pelUKTOBbIE
KoHTHHeHTanbHble MMII B 3HaUMTENTEHOM 00BEME COXPAHWINCH B CyOaKBaIbHOM COCTOSIHUM.

[TogBomHast Mep3noTa WM CyOakBajgbHBIE MHOroseTHemepsibie mnopoasl (CMMII) B
ApPKTUYECKMX MOpPSAX H3y4deHa KpaiiHe ciabo. JIOCTOBEpHO HEM3BECTHBHI HU €€ MOIIHOCTh, HH
KOHTYpbl PAaCHpPOCTpaHEHHs] Ha OTHOCHUTEIbHO NpUIIyOOM mienb(de. YCTaHOBIEHO AaKTHBHOE
npeoOpa3oBaHUE JIBAUCTBIX MHOTOJETHEMEP3JBbIX IMOPOA B MEJIKOBOJHOW 30HE apKTHYECKOTO
menbda. JlaHHbIE, MMOMyYEHHbIE 0 HEMHOTOYHUCIEHHBIM OypOBBIM HPOQHISAM Ha NPUOPEKHOM
MEIIKOBOJIbE, B TIPOJIMBAX, a TAKXKe 10 SIUHHYHBIM CKBR)XMHAM Ha CpelHEM IHielib()e MOKa3hIBAIOT
3HAUUTEIbHBIE BapHallMM B YKJIOHaX KpOBIM M TEMIIax JAerpajallid MEpP3J0Thl CBEpXy, INpHU
JIOBOJIBHO «BBICOKMX» TeMmmeparypax (-1, -1,5°C) B ee Tonmax Ha pacCTOSHUHM YK€ B IEPBBIX
Kuiomerpax ot Oepera. CpeaHuil ykioH (0T Oepera) KpoBJIH MOABOIHONW MEP3JI0Thl B MIPUOPEKHO-
menb(oBoit 30He Mopeir Boctounoit Cubupu cocrasmsier 0,011 (0,62°). YcraHoBIeHO, dTO
CKOpPOCTb JErpaZlallid BEPXHUX TOpU30HTOB penukToBblIx CMMII cocTaBisier nepBble NECATKH
CaHTUMETPOB B BEpXHEH YacTH IMOJBOJHOIO OEperoBOro CKJIOHA, YMEHbIIAsACh 10 J0Jei
CaHTUMETpPaA B I0J| B HIDKHEHM €ro 4acTH. JTa CKOPOCTb ONPENENAETCS AMHAMHYECKUM DPEKUMOM
OeperoBoii 30Hbl, COCTABOM, CTPOEHHUEM M MOIIHOCTBIO 3aJIETaloIIUX Ha KPOBJIE MEP3JIOThI 0CAIKOB,
TEMIIEPATYPOM M  COJIEHOCTbKO NPUJOHHOIO CJIOSI BOABI, @ TAaKXE XapaKTepoM TI'HMIpo-
JUTOIMHAMUYECKIX TPOIIECCOB B NPUOpPEXHOH 30He menbda. Bo3mMokHOE pacmpocTpaHeHne
NOABOAHOM Mep3i0Thl Ha Ienbde mnpennonaraercs no0 wiyouH okono 100 M, HO, B
JeMCTBUTENIFHOCTH, KOHTYPHI €€ IJIOMIa 1€l MOTYT OBITh HEBEPOSITHO CIIOKHBI.
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HorenyieHue APKTHKH M KPHOMOP(POAMHAMHUKA MEJIKOBOAUM Mopeit BocTrouHo-

Cubupckoro u JlanteBbix
I'apuiios. A.B., IIn:xxankosa E.H.
Mockoeckuii 2cocyoapcmeentulil yhusepcumem um. M.B. Jlomonocosa
2eonoz2uyeckull (paxynvmem

B apkruuyeckux MOpSX COBPEMEHHOE IOTEIUIEHUE YCHJIMBAETCS OOPATHBIMU CBSI3SIMHU.
Oco0yto posb urpaer nerpajanusi MOPCKHX JbJIOB, yMeHblIaoomas ansdeno. Ilo manHbIM
Pocrugpomera no cpaBuenuro ¢ 1965—1975 rr. B Bocrouno-CubupckoM Mope J1€J0BUTOCTh
cokparwiachk Ha 31 %, a NpoOAOIKUTENBLHOCTD JieqoBoro nepuoaa - Ha 40 cyrok. CpenHerogoBast
TeMIeparypa NPUIOHHON BOABI M JOHHBIX OTIOKEHUH Ha u3o0arax 2...10 M moBbicHiach a0
MoJIOKUTENbHBIX 3HaueHui (+0,2...0,3°C, Dmitrenko et al., 2011). HckmroueHuem sBHIACH
TeMreparypa B 30He mpunas (u3o0arel 0-2 M), Te Jieq cMep3aeTcss ¢ JIHOM, oOecreyuBas
BBIXOJIAKMBAHKE JIOHHBIX OCAJIKOB M COXPAaHEHUE B UX Tojle Temneparypsl -10...-12°C.
[Torennenue yBenuyuBaeT o0beM MOCTYNAIOUIETO0 Ha IMOJBOJHBIN OEperoBoil CKJIOH AMCIEPCHOIO
Marepuaina, CIIOCOOHOrO K IEpeMEIeHHI0, 3a CYeT pocTa TEMIIOB OTCTyNaHus Oeperos
(ITwxankoBa, 2016) 1 MHOTOJIETHETO OTTaMBAaHMSI TIOHHBIX OTJIOKEHUH. B pe3ynbrare 3HaUUTENbHAS
€r0 4acTh PAaCXOLyeTCs Ha aKKyMYJISILHIO.

B TeyeHme BEKOB JAHO MEITKOBOJAWN BOCTOYHO-CHOMPCKHMX MOPEH, BO3HHKIIUX HAa MECTE
paspylIeHHbIX TepMoabpa3ueil 0CTPOBOB-PEIUKTOB JIEJOBOTO KOMILIEKCA MO3IHEro IUICHCTOIICHA,
nocTossHHO yrimyomsiock (['aBpumoB u mp., 2003). C 2000-x IT. 10 pe3ysabTaTaM MOHUTOPHHTA Ha
BacunbeBckoii 1 CemeHOBCKOW OaHkax BbIsiBIeHa crabunuzanus miyoun (ymapes, 2016).
Ocenpio 2013 . Ha MecTe nepBON M3 HUX, ObLI 3a)MKCUPOBAH OCTPOB B BUE Koibla. OH ObLI
HazBaH Sls (I'ykoB, 2014). HemaBHO cranu o0003HayaTbCs Ha TOMOrpauMuecKux KapTrax o.
3aromsiemblii B 60 KM K BOCTOKY OT JesbThl p. JIeHbl, ocTpoBa HensBecTHblE y IOro-BOCTOYHOTO
orpaHuueHus 3emau byHre.

Mexanusm  ¢QopMHUpOBaHUS OCTPOBOB  AuUCKyTupyeTcsi. Hawubonee cormacyercs c¢
UMEIOIMMUCS JAaHHBIMU y4YacThe B UX 00pa30BaHUM TOPOCUCTHIX JIbJIOB - CTaMyX M IPOMEp3aHUs
MOPO/JI B MOJIOCE MpUIIasi U HAJABOAHOM NoJokeHUU. OTTasBIIUE U Tallble OCAIKU, MpHOOpeTarome
MOJBUKHOCTb, B PE3YJIBTATE BOJIHEHUS, HATOHOB, IITOPMOB aKKyMYJIUPYIOTCSI BOKPYT' CMEP3IIUXCS C
JTHOM cTaMyX Kak y OeperoBoil muHuu. CTaMyXxH CTauBaroT, a IPOMEP3IINE 3a 3UMY OCaJKU B BUJE
KOJIb11a, OIIOSICHIBAIOIIETO CTAMYXY, OCTaIOTCA.

OcTpoBa Ha MeNKOBOAbSIX B (popMe arosuia, 00pa30BbIBANINUCH U B NpouioM OHU OTpakeHBbI
Ha Tomorpaduuecknx kaprax 1950-80-x rr. OT1o o-Ba Ilecuanwiii u HaHOCHBII B BOCTOYHO-
apKTHYecKuX Mopsx, o. CeepHblii B Kapckom mope. @opma atona siBiseTcs BeCbMa HEOOBIUHOM
JUIL OCTPOBOB AapKTHUYECKUX MOped. Bo3MOKHOCTH MX ()OpPMHPOBAHUS MO ONMCAHHOMY BBILIE
CLIEHAPUIO MPE/ICTABISAETCS BEChbMa PEaTUCTHUHOM.
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TeMHepaTyprlﬁ MOHUTOPHUHI' MHOT'OJIETHEMEP3JILIX 'PYHTOB B €CTCCTBCHHBIX H

AHTPOMOIr€HHO-HAPYHICHHBLIX YCJI0BUAX
Bopomnaii H.H."?, Kucesies M.B.!, Uepkammuna A.A.2
" Unemumym monumopunaa knumamuyueckux u sxkonozuyeckux cucmem CO PAH, Tomck
? Unemumym 2eozpauu um.B.5.Couaevr CO PAH, HUpxymck

Teppuropusi uccnenoBanuss TyHKMHCKasi MEXIOpHAsl KOTJIOBHHA, KOTOpas HAXOIUTCS Ha
cToike XxpeOToB TyHKuHCKME Troiblbl M Xamap-/labaH, OTHOCHTCS K 30HE OCTPOBHOIO
pacnpoCTpaHEHUs MHOTOJIETHEMEP3JIbIX TOJI U XapaKTEPU3YeTCsl BHICOKOM KOHTHHEHTAJIbHOCTHIO
KJIMMaTa, pa3HoOOpazueM JaHIma(THRIX YCIOBUN (OT CTEMHBIX J0 FOPHOTAEKHBIX U TOJIBIIOBBIX B
nuanaszone Beicot 700-3500 m Hax yp.Mm.), hopm penbeda u mouBO0Opa3yIOMIUX TOPO/I.

Corpynnukamu MI' CO PAH B pamkax KOMIUIEKCHBIX reorpauueckux HCCIelIOBaHUN B
2007 r. opraHU30BaHbl MOHUTOPUHIOBBIE HAOMIOACHHUA 3a MPUPOAHO-KIMMATUYECKUMU
Xapakrepuctukamu JaHamagroB  TyHkuHckoi  komioBuHbl. B 2011-2012 rr.  HayaTbl
KpPYIJIOTOAMYHbIE HAOMIOEHUSI 3a TEMIEpaTypoll M BIAXKHOCTHIO MOYBBI (OT MOJACTHJIAOLIEH
nosepxHoctu A0 10 m). HabmroneHus nmpoBosTCS B aBTOMaru4eckoM pexkume uepe3 1 vac Ha 21
IUIONIA/IKE, KOTOpPBbIE DACIOJIOKEHBl HAa YYacTKaX C CE30HHO-NPOTAMBAIOIIMMU (3a00I0ueHHas
TEPPUTOPUS) U CE30HHO-TIPOMEP3AIOLIUMHU [TOYBAMH (TIECYUaHbIE MACCUBBI, TAEKHBIE U JIECOCTEIHbIE
ydacTku). {7 MOHUTOpHHra Hcmosb3yeTcsi pazpaboranHHblii M usrorasnuBaemblii UMKOC CO
PAH armocdepHo-nouBenHsbiii n3meputenbHblii komrieke AITMK-03. Ha MonenpHBIX TUIOIIaIKax
3aJI0’KEHbI TOYBEHHBIE pa3pe3bl U OypOBbIE CKBAXKUHBI HA PAa3IMYHBIX MOACTUIAIOIIMX MTOPOJAX s
OLIGHKW BJIMAHUSA  (DU3MKO-XMMUYECKMX CBOWCTB MOYB M TIPYHTOB Ha OCOOCHHOCTH
ruaporepmuueckoro pexuma. Otobpano 6onee 200 mouBeHHbIX MpoO. Jlo mryOunel 1,5 M oTOOp
npo0 MPOU3BOJAWICS M3 MOYBEHHBIX pa3pe3oB, a Ha niyouHe 1,5-10 M — mpu momomuu OypoBoii
yCcTaHOBKHU. B mpobax mpoaHaln3HpOBaHbl BIAXXHOCTb, TPAHYJIOMETPUUYECKUN COCTaB, 0ObEMHBII
BeC (IJIOTHOCTh), COAEPIKaHUE OPraHUYECKOTO BEIIeCTBa U .

B Tteuenue roga koneGaHUS CpPEIHUX CYTOUHBIX TEMIIEpaTyp BO3AyXa Ha IUIOIIAIKax
cuHXpoHHbl. Ho 3a cuer pa3nuuuii B pacTUTEIBLHOM IIOKPOBE MHUKPOKIMMATHYECKHE PA3HOCTU
CYTOUHBIX Temmeparyp Bo3ayxa jgocturaroT 4-5°C. Ha moBEpXHOCTHM MOUBBI PAa3lIUuUs MEXAY
CpPEIHUMH CYTOYHBIMU TeMIleparypaMu 4yTh Bbliie (7-9°C). PacnpocTpaHeHue Tersa B MOYBE Ha
IUIOLIA/IKaX Takke pas3anyHo. [lomtomeHne TEIIOBOro M3JIy4eHHs IIOYBOM 3aBHCHUT OT psaa
¢dakropoB. K dakropam, ompenensiomuM TEMIEpaTypHbIA pPEXHUM IOYB, OTHOCSTCS: IIBET
MIOBEPXHOCTHBIX I'OPU30HTOB, BIAXKHOCTh M a’paliys, KOTOpas 3aBUCUT OT I'PaHYJIOMETPUYECKOTO
cocTaBa U CTPYKTYpbl IOYBBI, 3KCIO3UIUS CKJIOHOB, THUIl PAaCTUTEILHOTO IOKpOBAa WJIH €ro
OTCYTCTBHE.
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KOHIIel'll_[I/lSI N3yYCHUSA U cﬁepemenml MHOTI'0JIETHEM MEP3JI0THI B CBSI3U C

ocBoeHueM A3PP
Hyoposun B.A.', Iposnos 1.C.>**
" ®BI'Y I'uopocneyzeonozus, * Tiomenckuii nayunvii yenmp CO PAH,
S Tiomenckuii 2ocyoapcmeennwiil ynusepcumem, *“MI'PU-PITPY

Kpuonurozona, Hapsiny ¢ 1menbGoM, BBICOKOTOPHEM U CEHCMOAKTUBHBIMH pailoHamu,
ABJsieTCs 0c000il 00MacThi0 XO3AWCTBOBAHUS, OTIMYAIOLICIHCS MOBBIIEHHBIM 3KOJIOIMYECKUM
PHUCKOM BeZieHHsI pa0boT Ha Bcex cTaausx. CoOBpeMeHHOE MOTEIIEHUE KIMMara B BBICOKUX HIMPOTax
3HAYUTEIBHO IOBBICWJIO PUCKH B CTPOMTENBCTBE M Hexpomnoib3oBaHuu B A3P®. Oxunaemoe
MIOXOJIO/IaHUE KJIMMara MpHUBEAET K IMPOMEP3aHUI0 IMPOTAsBIIUX TPYHTOB OCHOBAHMN 3/1aHUM,
JMHEHHBIX COOPYKEHUH, TOOBIBAIOLINX CKBAXHMH U T.I., 4YTO OOYCJIOBUT HOBbIE HEIPEICKa3yeMble
nocneAcTBus. OIHAKO JOCTAaTOUHBIX METE€0-MEP3JIOTHBIX JAHHBIX Ul MPUHSATUS pallMOHAIbHBIX
yhnpaBisonmx pemeHuii Het. Ilomaisroniee OGONBIIMHCTBO PErMOHAIBHBIX U MOHHUTOPHHIOBBIX
MaTepuanoB TPeOyIOT MPOBEPKH M aKTyalu3allH, YyTo TpeOyeT aKTHBU3AllMM COOTBETCTBYIOIIHUX
pabot B Apkruke u CybapKTuke.

OpHako ckiagbIBaeTCs MPsSMO 0O0paTHAsi IPOTUBOECTECTBEHHASI CUTYALUs: 110 CPABHEHUIO C
KOHIIOM MpONUIOr0 Beka (uHaHCHpoBaHUE pPAOOT "MEp3lOTHOH" HampaBIEHHOCTH BO BCEX
BEIOMCTBaX CYHIECTBEHHO COKPATUJIOCh. DTO OTHOCUTCS Jakeé K pailloHaM HIMPOKOMACIITaOHOIO
ocBoeHust Cepepa 3amagHoit u Boctounoit Cubupu, He TroBOpsS YK€ O BCEH KPHOIHUTO30HE.
CoBpemMeHHasl ~ I€OKpUOJIOTUYECKasl,  MH)KEHEPHO-T€OJIOTHYECKass UM TUAPOreojoruyeckast
U3YyUYCHHOCTh KPHOJIMTO30HBI KpailHe HM3Kasl, MPU TOM YTO KOJIUYECTBO JIMLEH3MOHHBIX yYacTKOB
HE/IPOIIONIb30BAHUS YK€ MPEBBICUIIO IIECTUCOT, a Be/lb U3BECTHO, YTO U SKOJIOTUUYECKUE KPUBUCHI, U
KaTacTpo(bl HACTYNAIOT TaM, IJle TEeMIIbl HAyYHOTO 0OecleueHHs 3HAYUTENbHO YCTYHAaT TeMIaM
OCBOCHMsI. BnMsiHME KpHOIUTO30HBI Ha (HOPMUPOBAHME SKOJOTUYECKOH OOCTAaHOBKU IpHU
HEJIPOINOJIb30BAHUM ANPUOPH SIBIISETCS KJIIOUEBBIM, UM 3TO JOJDKHO TIIATEIbHO YUMTBHIBATHCS IMPU
pa3paboTKe HayudHbIX MpPOrpaMM U HOPMATUBHBIX JOKYMEHTOB, ONPEACSAIOIIUX IapaMeTpbl
ocBoeHus. HeoOxonuma pa3paboTka M MPUHATHE KOHLENIMU HM3Y4YeHUs U cOepekeHUs BEYHOM
MEp3J10Thl, KaK HEOOXOUMOTO AIeMeHTa cTpaTeruu pa3Butus A3PO.

Takum 00pa3oM, OCHOBHbIE NPOOIEMBbI, PUCKH OCBOCHHUS M HEIPOINOIb30BAHUS B
KPUOJUTO30HE OOYCIOBJIEHBI: (@) CIOXHOCTbIO W  MO3aWUYHOCTbIO T'€OKPHUOJOTHYECKOTO,
THJIPOT€0JIOTHYECKOr0 CTPOEHUS] U TEIUIOBOTO COCTOSHHUS KPUOJIMTO30HBI, BKIIOYAs IIETb()
apKTHYECKUX Mopel; (0) He10CTaTOUHOM U3yUYEHHOCThIO OCBAUBAEMbIX PETHOHOB KPUOJIUTO30HHI (B
T.4. OTKPBHITUEM HOBBIX WJIM paHEe MAaJOU3BECTHBIX CBOMCTB MEP3JBIX TOJIL, KaCAIOIIUXCS
MUKPOOHOJIOTUYECKOTO U Ta30BOT0 COCTABOB BMEILAIOLIUX MOPO, KOTOPbIE MOTYT OKa3aThCsl Kak
MOJIE3HBIMH, TaK U KpailHe OMAacHBIMH JJISi SKOJIOTHYECKOM OOCTaHOBKH); (B) OTCYTCTBHEM SICHOM
KapTUHBI TOTO, KaK JIOJKHO MPOUCXOJUTH SKOJIOTUYECKH OE30MacHOE XO35IIICTBOBaHUE B PErMOHAX
pacrpocTpaHeHus: Be4YHOM Mep3i0Thl, BkiItodas A3PD — To ecTb KOHLENIMU U OOLIEH CHUCTEMBI
M3y4YEHUS U OCBOEHUSI PETUOHOB KPUOJIUTO30HBI.

Pabora Beimonnena Omarogapst nporpammam PAH u CO PAH, rpantam PO®DU (Ne 15-55-
71004\15, 16-05-00249, 16-45-890257-51HAO, 18-55-11005), PH® (Ne 16-17-00102), koHTpakTy
Muno6puayku Ne 14.587.21.0048 mexaynaponnbim mporpammaM TSP, CALM, GTN-P, PEEX,
SWIPA, GCW, SODEEP, agmunuctpauun AHAO, npenmpustusm ['aznpom/loOsruaHaneiM,
["aznpom/loOsraaYpenroi, Hoprras.
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0] BO3PaCT€ MHOI'OJICTHEMEP3JbIX OTJIOKEHUH U rereporcHHbIX 3aJieskei JibJaa

Mappe-Cauie, 3anagubiii Aman
Caaroaa E.A."**, Onokuna O.J1."°
'Unemumym xpuocghepor 3emau TromHL] CO PAH, Tiomenw,
*Tiomenckuii 2ocyoapcmeenniil ynusepcumem, Tromens
S Tromenckuil unoycmpuanvhsii ynueepcumem, Tiomens
eslagoda@ikz.ru

[Ipobnema reHesnca IUIACTOBBIX JIBJIOB CBS3aHAa C PELIEHHUEM BOIPOCOB 00 UX CTPOEHUH,
paclpoCTpaHEHUHM, MEXaHU3MaX JIbJOBBIACICHUS M  TOCJIEJOBAaTENbHOCTH  (DOPMHUPOBAHUS
AJIEMEHTOB T'€TEPOTeHHBIX 3aJIekKEeH B KOHKPETHBIX I€0JOro-reoMopgojoruyeckux ycioBusx. bes
ONpEAEIEHUs] YCJIOBUN HAKOIUIEHUS, BO3pacTa OCAJKOB M THUIIOB IIPOMEP3aHUS  OTIOKEHUH
BMEHIAIOIINX JIbJIbI, PELICHHE 3TOM MpobaeMbl 0CTAaETCs HEKOPPEKTHBIM. Bo3pacT BMemaomux u
HEePEKPBIBAIOIINX JIbJIbl OTJIOKEHUHN - OCHOBA JUIsl OIpeeNieHHs] BpeMEHHU U 3TarnoB (GOpMUPOBAHUS
JbJA, CIE0B IPOMEP3aHus U MPOTAUBAHUS B pa3pese.

ITonzemubie npabpl M. Mappe-Cane 3amagHoro fImMana HMMEIOT AJIUTENBHYI0 HCTOPHIO
u3ydeHus. B pasHble ronpl uccienoBarend, U3ydyas OAMH pa3pe3, PACXONWINCh B ONHUCAHUAX
MOpPGOJIOrHH, CTPOSHHUS M KOJIMYECTBE 3aleKed JbJa; OTHOCWIM  JIbAbl K MOTrpeOeHHBIM
menb(oBbIM  JIEAHWKAM,  IVIETYEpaM;  BHYTPUTPYHTOBBIM  HHBEKIIMOHHBIM,  IOBTOPHBIM
UHBEKIMOHHBIM U IOBTOPHO-KWIBHBIM JIbJaM, K CIOXKHBIM 3aJ€KaM W3 HWHBEKIMOHHBIX,
TPEIIUHHBIX U KUIbHBIX JIBA0B. CIOCOOCTBYET MPOJOIIKEHHUIO IUCKYCCUHM O TEHE3MCE 3alIekKe M.
Mappe-Cane CcXOACTBO OTAEHBHBIX IPU3HAKOB JIEASHBIX TEJ, HAIPUMEpP - CKJIAA4aToCTh,
BEpPTUKAJIbHAS T10JIOCYATOCTh JIbJa, OTIOKEHUH U 1p.. MHTepnperanuio Mopdosioruu, cocrasa,
MaKpo-, MHKpPO- TEKCTYpPbl M CTPYKTYpBl JIbJla OCIOXHSIOT (pparMeHTapHasi JOCTYNHOCTb U
€XKEroJHOE Pa3pyIlIECHNE BbIXOA0B 3aJIeXkKel JIb1a B OOHAKEHUSIX.

JlaHHblE O BO3pacTe M CTPOEHUHU I€OKPUOJIOTHYECKOrO paspesa M. Mappe-Casie yTouHuIN
OTHOCHTEIIbHYIO TIOCJIEI0BATEIbHOCTh (OPMUPOBAHUSI BEPXHEW CIIOKHOM TUIACTOBOM 3aJICKH,
MOJIMTOHAJIBHO-’KUJIBHBIX U KIIMHOBUIHBIX BEPTUKAJIBHO-TI0JIOCATHIX JIBOB.

CHUHreHeTHUYEeCKUE TOJIMTOHAIBHO-KUIIbHBIE JIbAbl 3aJE€Tal0T B  03€pHO-aJUIIOBHAJIBHOMN
TOJIIIE, BO3PAaCT KOTOPOW cocTaBiseT 5-15 TeIC. JIEeT, T.e. NOJIMIOHAJIbHO-XWIbHAsg CHUCTEMA,
HaxoJslIasiCsl B TapareHe3uce C JIAKKOJIMTaMU BepXHEW 3anexu, (opMmupoBaack BO BTOPOM
IIOJIOBUHE CAPTAHCKOI'O MEpUoJa - NEPBOM MOJOBUHE rojoleHa. BepxHss cioxHas 3anexsb JpJa C
TOPU30HTAJBHBIMU YYaCTKaMM, CJIOUCTHIMHM, MAaCCHUBHBIMH JIaKKOJIUTaMU (IepBasi TeHepauus) u
CEKYIMMH KJIMHOBHUIHBIMH JIEISHBIMH TeJaMHu (OpMUpPOBAJIACH B 3TOT K€ MEPHUOJI, HO IMO3/HEE -
nocJie 00pa3oBaHUs MOIUTOHATBHO-KUIbHBIX JIbJI0B M MIPOMEP3aHUsl BEPXHEHN 4acTU TaJIMKOB, NPU
IPOMEP3aHUM HIKHHUX YacTel pa300IEeHHbIX TaJUKOB OOMIMPHON TEPMOKAPCTOBON JAenpeccuu 3-if
paBHUHBL. BepxHss 3ajexp MMeeT MPU3HAKU BCECTOPOHHETO IMPOMEP3aHUU DPA3HBIX OOBEMOB
BHYTPUIPYHTOBOI BOZBI, CYCIEH3UM INOCTYyNAaBUIEW W3 HIDKEJIEKAIIMX U BMEILAIOLMUX IOPOA -
UHBEKIMOHHOTO U CETrperalMoHHOrO  JIbJA000pa3oBaHMs:  IMOCTYIUICHHE  MUHEPAJbHBIX,
OpraHMYECKHUX IIPUMECEN U3 TOJNIH, IEPECEUEHHE NTPOCIIOEB JIbJA; ACJICHUE HA YETKUE CJIOU JIbJA U
IpyHTa;  OPUEHTUPOBKA  MHUKPOJIMH30BUIHOM  TeKCTypbl. KiMHOBUAHBIE  HMHBEKLIIMOHHO-
CerperaloHHbIe BEPTHKAJIBHO-TI0N0CYATHIE JIbJbl CEKYT BEPXHIOIO 3aJI€Kb JIbJA KaK CHU3Y, TaK U
cBepxy. Cekyliye CHU3Y KIMHOBUHBIE, TPEIIMHHBIE JIbAbI (BTOpas reHepaunus), popMupoBaauchy B
pe3yibraTe MHBEKUMH BOIBI NPU NPOMEP3aHHUU IIECYAHBIX IUIBIBYHOB, PAaCIOIOKEHHBIX HHKE
BEpXHEN 3ajexu Ha pa3Hol mryOumHe. KiMHOBHIHBIE JbABI MPOHUKAIOUIME CBEpPXy (TpPEeThbs
reHepalus) B BEPXHIOO 3aJI€Kb, MPEANIOI0KUTEIBHO, IPEACTABISAIOT KaHAIbI U HIDKHUE YaCTH sep
OyrpoB my4eHus. B mo3gHem rojoueHe, mocie 3 ThIC. JIeT, BEPXHUE YacTU JIAKKOJIUTOB,
KJIMHOBUJIHBIX TEJI YaCTHMYHO BBITASUIM, HA COINPENEIbHBIX YYacTKaxX pPa3BUBAJICS TEPMOKAPCT,
(bopMUpPOBATKCH MOJIOJIbIE MOJUTOHAIBHO-KUIbHBIE JIbJIBI.
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banaHc npUpOIHBIX M CONUAIBHO-IKOHOMHUYECKUX PUCKOB U HOBBIX
BO3MOKHOCTEH B apKTH4YecKoil 30He Poccum npu usmMeHenuu kiaumara B 21 Beke
AnucumoB O.A.', Besonyukas M.A.!, ’Kuasuosa E.JL.'

'Tocyoapcmeennwiii 2udponozuueckuii uncmumym, 199053 C.Ilemepbype, 2-as Jlunus B.O., 23
oleg@o0a7661.spb.edu

Baxxnoli 3amadeil sABiIseTCsS amantanuds K HM3MEHEHHSAM KIMMara ¢ ydeToM OajaHca
KJIMMAaTUYECKUX PHUCKOB M HOBBIX MOTEHIMAIbHBIX BO3MOXHOCTEH, a TakKe HEOINpPeNeeHHOCTU
KJIMMAaTUYECKUX MPOEKLUH.

[IpoBenennsii mo 39 wmomensm CMIPS anamu3 mokazan, YTo HAWOOIBIIYIO
HEOIPEIEICHHOCTh UMEIOT MPOEKIUU 3UMHEN (MexmoaenbHblil pazdopoc Oonee 100%) u netHeit
(1o 80%) Temmeparypsl B ceBepo-3anagHoM PO, MpUTOM, YTO OLEHKH OCAJKOB MMEIOT B 3TOM
pEeruoHe HaUMEHbIINE PACXOXACHUA. B OCTanbHBIX pPErMOHax MpPEICKa3yeMOCTh TEeMIIEpaTypbl
BO3/yXa 3HAUMTENbHO BbIIIE (pazopoc 25% - 40%), pazbpoc ocankoB cocrasnsieT 40% - 60%, B
OTJICTIFHBIX PETHOHAX IS JIETHUX 0cankoB A0 150%.

Hamu Obuld  MOCTPOEHBI NPOTHOCTUYECKUE KapThl TE€OKPUOJOTMYECKUX PHUCKOB,
00yCIIOBJIEHHBIX Jerpajganueil MHorosetHemep3nbix rpyHToB (MMI'). OHu galoT OuEHKY
U3MEHEHUsl HeCylled CIIOCOOHOCTH CBaWHBIX (YHIAMEHTOB U  BEPOSTHOCTH  Pa3BUTHUS
JECTPYKTUBHBIX T€OMOP(OJIOTMYECKUX MPOLECCOB, TaKUX KaK TEPMOKApCT, CONUDIIOKINS,
IIy4EHUE U MpocaJKa IPyHTA. OTH IPOLECCHl ONPEAEIAIOT PUCKU TOBPEXKIEHUS JIMHEHHBIX
coopykeHnid. Kapra wuHIEKca TEOKPHOJOTMUECKOTO pHCKa g cepeauHbl 21 Beka Obuia
pa3zpaborana Bo B3aumopeictBuu ¢ ['K «TpancmoprHas wuHTerpamus», NpeaoCcTaBUBIIEH
aKTyaJbHbIE JAaHHbIE O CETH TPAHCIOPTHON HMHQPAcCTPyKTYphl (elepaibHOrO0 M PErHoHaIbHOTIO
ypoBHs. bplia AOCTUrHYTa AOrOBOPEHHOCTh O TOM, YTO SIKYyTHS CTAHET MUJIOTHBIM PETMOHOM, B
kotopoM MunucrepctBo Tpancnopra P® Oyner ucnonb3oBaTh MOMYyYEHHBIE PE3YJAbTAThI IS
aJjanTanuu JOPOKHOM CETH K MPEACTOSAIINM U3MEHEHUSIM KJIMMaTra U MHOTOJIETHEN MEP3JI0ThI.

boun npoBenieHbl pacyeThl U3MEHEHUS IPaHUL] PACTUTENbHBIX 30H U OMOIPOAYKTUBHOCTH.
[IpyHUMIIMATBEHO HOBBIM CTall MEPEXOJ OT OTHOCHUTENbHBIX M3MEHEHUN MPOJYyKTUBHOCTH,
xapakrepusyeMbix nHiaekcoM NDVI, k aOcomtoTHBIM, BbIpa)KEHHBIM B KOJMYECTBE MOIVIOLIEHHOTO
K101 pacTUTENIBHOM 30HOM ymiepona. OTO MO3BOJIMJIO OTBETUTH HA IVIaBHBIA BOIPOC O TOM, Kak
IIPOrHO3UpPYEMOE yBeIMYEHUE (HOTOCHHTETUUECKOTO TMOMIOMIEHUSI YIVIEpoJa COOTHOCHUTCS C
COITyTCTBYIOILIMM yCHJIEHUEM €ro amuccuu 3 MMI'. Pe3ynbraTsl yka3plBaroT Ha TO, YTO K KOHILY 21
BEKa JlaXke MpH (UKCUPOBAHHOM Ha COBPEMEHHOM YPOBHE IMOJIOXKEHUH T'paHUL] OMOMOB CyMMapHas
MPOAYKTUBHOCTh PACTUTENHLHOCTH KPUOIUTO30HB CEBEPHOTO MONyIIapusl yBenuuuiaach Obl Ha 1,3
IIr C/ron. C yyeToM 3KkciaHCUU 0oJiee MPOAYKTHBHBIX OMOMOB Ha CEBEp YBEIUYCHHE COCTABHT 3,2
ITr C/ron. Dto Gonee yeM B TpU pa3a MPEBBILIAET IPOrHO3UPYEMOE YBEIMUYCHUE SMUCCUU YIIepoa
W3 MOYBBI KPHOJIUTO30HBI, COCTABJISIFOIIEE, COTTIACHO OlleHKaM, okoio 1 [r/rox.

UccnenoBanne  mpoBoautcs  npu  noxnepxkke  PH®, mpoexr  14017-00037
roCy/lapCTBEHHOI'O TUAPOJIOrHYECKOTO HHCTUTYTA.
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Bansinue xose0anuit TEPMHUICCKOI0 PEKUMA HA KUSHEACATECIBHOCTD
HaceJICHHUS 3an0JasPHbIX TeppuTopuid Cudupu
Makcroroa E.B., bamaaxanosa JLI.b.
Hucmumym zeocpaguu um. B.b. Couasvr CO PAH, 2. Upxymck
emaksyutova@irigs.irk.ru; Idm@irigs.irk.ru

XKu3Hp U neATenbHOCTh HACEJIEHHs Ha 3alojisipHbIX Tepputopusx CulOupu NpoUCXOAUT IMOJ
BO3/ICHCTBHEM MPOJOKUTEILHOTO (OKOJIO IMOJYro/a) Mepuoja yabTpadHroieTOBOTO TOJI0JaHUsS U
HapylIeHUs CMEHbl CBETOBOIO JHS, HHM3KHUX TEMIIEpaTyp BO3AyXa B COYETaHMM C 4YacToi
IIOBTOPSIEMOCTBIO BBICOKMX CKOPOCTEM B€Tpa M PE3KUX MOTOJHO-KIMMAaTUYECKUX KOHTPACTOB.
31ech BBIAETSIOTCS TEPPUTOPUM C KECTKUM M KpalHE KECTKUM YPOBHSIMH JUCKOM(OPTHOCTH
KJIMMara.

KonebGanuss TemnepaTrypHOro peXuma TMOCIEIHUX JAECITUICTHH SBISIOTCS OJHUM U3
BO)KHEHIIINX COCTABISIOIIMX TEIUIOOOMEHA OpraHu3Ma YelloBeKa ¢ BHEIIHEH cpeou.

B pabore mpoBeneH aHaauM3 BO3MOXHOIO BIMSHUA KOJEOAHUNH TEPMUYECKOIO pexuma
nocnenHux aecaruwieruil (1981-2010 rr.) Ha ycloBuUS KU3HEAEATEIBHOCTH HAaceJIeHUs. BhIsBIeHbI
TEHJCHIIMY B M3MEHEHMM YHClla JHEH ¢ HU3KUMHU TeMmIepaTypamMH B OTAEIbHbIE Mecslbl. bpuiu
UCTIOJIb30BaHbl JIAaHHBIE CYTOYHOIO pasperieHus [http://www.meteo.ru] s onpeneseHus: 4ucia
JTHEW CO CPEeTHECYTOUHBIMHU TEMIIEPATYPaMH BO3AyXa B Pa3IMUHBIX npeaenax: < -5,>5,> 10, <-25,
<-30 °C. C 3TiMu TIpefiesiaMu YCIOBHO CBSA3BIBAIOT MPOIOJKUTENBHOCTH CE30HOB (COOTBETCTBEHHO
3MMHETO, BEreTallMOHHOTO, JIETHETO), a TaK)Ke BCEBO3MOXKHBIX MpPOOJIEM CBSI3aHHBIX KaK C
OrpaHUYEHUEM NPEObIBAaHMS YEIOBEKa Ha OTKPBITOM BO3JyXe, TaK M SKCILTyaTalueil TEXHUKH U3-3a
YBEJIMYEHHS YKCia MOJIOMOK ITPH HU3KUX TeMIIeparypax.

Ha nccnenyemoit Teppurtopuu 3a nepuos 1981-2010 rr. BeIABIEH POCT TEMIIEPATyphl B LIEIOM
3a rog u OOYyCJOBJIE€H OH NPEUMYIIECTBEHHO COKpPAIEHHEM HU3KOTEMIIEPaTypHOro Mepuoja.
[TpocTpaHCTBEHHO-BPEMEHHONW aHalW3 IMOKa3al, YTO HauOoiblIue KoJeOaHUs TeMIeparypsl
IIPOUCXOJWIIN B STHBape U (eBpalie, OJHAKO MPHU ITOM CpeIHEMECSUHAsI TEMIIEpaTypa B 3TH MECSIIbI
K BOCTOKY oT 80° B. 1. ocraBanach Huxe -30 °C, 32 UCKIIOYEHHEM OCTPOBHBIX U MPUOPEKHBIX
tepputopuil. YUnucno gHed ¢ temmeparypamu Huke -25 °C ocTaioTcs B mpeaenax MHOTOJETHUX
3HaueHui. VICKiIroueHue COCTaBIAIOT TeppuTopuu K 3amagy or 80° B. 1. ¢ Oojee BBICOKMMHU
temneparypamu. OJHAaKO Ha JTHUX TEPPUTOPHUSIX Beyllee BIUSHHE HA YCJIOBHS TEMJIOBOIO
COCTOSIHUS Y€JI0BEKA UMEET BETPOBOM PEXKUM.

AHanu3 MpoCTpaHCTBEHHO-BPEMEHHBIX KOJIeOaHUN KOMILJIEKCHBIX IMOKa3aTesed BBISIBUI, YTO
Ha JIaHHOM JTane KIMMAaTHYECKUE YCIOBUS MIPOKMBAHMS HACEJICHMs Ha 3aIlOJIIPHBIX TEPPUTOPULX
Cubupu ocrarTcs B Ipelenax MHOTOJETHUX BEIMYMH U XapaKTEpU3YIOTCsl KpailHe >KeCTKUM M
KECTKHM YPOBHSIMHU AUCKOM(POPTHOCTH.
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HpOFHO3I/IpOBaHI/Ie COIMAJIBHO-3KOHOMHNYCCKHUX ymepﬁoB B apeaJjiax

Aerpaganu MHOTOJICTHEMEP3JbIX IOPOa ApKTI/IquKOﬁ 30HbI Poccun
baaguna C.B,

Pa3zpaboTana MeToauKa OLIEHKH MOTEHUHUATIbHBIX COIMATIbHO-3KOHOMUYECKUX YyIIEepOOB OT
INPUPOIHBIX ONACHOCTEH Ha YPOBHE MYHHUIMNAIbHBIX oOpa3zoBaHuil (manee MO). B ochoBe
METOAMKHY JIeXkKAaT JIBa HHTETPAJIbHBIX UHIEKCA:

1. MHAeKC NIOTHOCTH COLMAIBHO-DKOHOMHUYECKOIO MOTEHLIMANa TeppuTopuu. OTpaxkaeT
IpeJenbHbIe MOTEHIIUAIbHbIE PSAMbIE U KOCBEHHbIE yIepObl Ha €IMHULIE MJIOLAAN XO3HCTBEHHO
0oCcBOEHHOM vacTu Teppuropun MO. Ilapamerpsl MHIEKCA: YUCIEHHOCTb HACEJIEHUS, CTOUMOCThb
OCHOBHBIX (DOHIOB U 00BbEM BaJIOBOTO IPOM3BOJACTBA, COOTHECEHHbIE Ha IJIOLIAAb 3aCTPOCHHBIX
3emens MO.

2. HWHupekc MNpOCTPaHCTBEHHOM YSI3BUMOCTH COLIMAIBHO-)KOHOMHUYECKOTO IOTEHIMANIa
Tepputopud. OTpa)ka€T BEPOATHOCTb [ONAJAHUA CKOHLEHTPUPOBAHHOIO HAa TEPPUTOPUU
COLIMAJIbHO-O)KOHOMHYECKOT0  MOTEHIMajJa B  30HY  JEMCTBUS  NPUPOAHOM  OMACHOCTH.
PaccunTtbiBaeTcss Kak MpPOM3BECHHE UYUCIEHHOCTH HAaCEJCHHs, CTOMMOCTU OCHOBHBIX (DOHIOB M
o0bemMa BaJOBOTO MPOM3BOACTBA Ha KOI(PPHUIMEHT MPOCTPAHCTBEHHOM YSI3BUMOCTH, YHCICHHO
paBHBII [10J1€ 3aCTPOEHHBIX 3eMelb B o01el miomanu 3emens MO.

Mertonuka anpoOupoBaHa Ha Apkrudeckoi 3oHe Poccum, rae pasmepsl MO upe3BbldaiiHO
BEJIMKM M OCOOEHHO BaXHO IMpPU TMPOTHO3MPOBAHUM TMOTEHLHUANbHBIX yIIEepOOB Ha
MEJIKOMAcCIITaAOHOM ypOBHE HCKJIIOUATh U3 PAaCCMOTPEHUS «IIYCThIe» MPOCTPAHCTBA. bplin co3manbl
0a3bl JaHHBIX HEOOXOIUMBIX COLMAIbHO-I)KOHOMHUYECKUX MokazaTteneil MO, mpeioskeHbl criocoObl
OLICHKHM HEAOCTAoIUX MapaMeTpoB. MyHununanbHbeiil ypoBeHb B Poccun ouens cnabo obecrneueH
CTaTUCTMYECKUMH JIaHHBIMHU, MPEUMYIIECTBOM METOAMKU SBISAIOTCS pa3paboTaHHBbIE CHOCOOBI
JIOOLIEHKH 3HAUYUMBIX MapaMeTpoB (OCHOBHBIX (oHI0B MO, HEKOTOPBIX oTpaciieil, pOopMHUPYIOIIUX
NO0aBIEHHYI0  CTOMMOCTB). PaccMOTpeHbl  MEpCIEKTUBHBbIE  HMHBECTHUIIMOHHBIE  MPOEKTHI
Apkrudeckoit 30HbI Poccum M paccumTaHO M3MEHEHHME IUIOTHOCTH U YSI3BUMOCTH COLIMAIbHO-
HKOHOMHUYECKOTO MOTeHLIMANa IPU UX pealn3alui, a, COOTBETCTBEHHO, U OOILEro ypoBHS pUCKa.

ConocraBiieHue pacCUMTAHHBIX HHIEKCOB C JUHAMUYECKUMHU MOJEISIMH Jerpajaluu
BEYHON MEp3JI0Thl IO3BOJIWIM OIPENEIUTh 30HBl MAaKCHMaJbHOIO pHUCKA B CPEIHECPOYHOMN
NIEPCIIEKTUBE.
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Paguoskosiornyeckue Ucciae10BaHus B 0apeHIIeBOMOPCKOM NMPUOpekbe Kak

AJIEMEHT OCHKHU pagualluOHHbIX PUCKOB
HNabun I'B., Yearuna U.C.
Mypmanckuii mopckoti 6uonocuuecxuti uncmumym KHIL] PAH

B BapeHniieBom Mope Haubosee 3HaYMMbIM UCTOYHUKOM PaIMOIOTUYECKUX PUCKOB SIBIISIETCS
xpanumiie PAO B rybe AnjpeeBa. Pucku cBs3aHBl C COCTOSIHUEM XPAaHWJIMINA, a B HAcTOsIIEe
BpeMS - C BBIBO30M pPaJMOAKTUBHBIX OTXOJOB MOPCKMM IyTeM Ha MepepaboTky. BosHukaer
HEOOXOIMMOCTh B COBPEMEHHON MH(POPMALIUU O PaZMOIKOIOTHUECKOM COCTOSITHUA MOPCKOM Cpebl
¥ U3MEHEHHSIX TOJ] BO3IECHCTBUEM MPUPOAHBIX UM TEXHOTCHHBIX (DAKTOPOB B MECTaX MEperpy3Ku
PAO u nmo mapuipyty Mopckux mepeBo3okK. COOTBETCTBYIOIIUE MCCIEAOBAHUS OBLIM MPOBEICHBI
MypMaHCKHUM MOPCKHM OnosioruueckuM UHCTUTYTOM B 2013-2014 u 2017 rr. Llens uccnemoBanus
— TIOJTYYUTh HOBBIC IAHHBIC U MTPOAHATN3UPOBATH BIUSHUE TOTCHITUAIBHBIX PaJIHAIIMOHHO-OITACHBIX
paboT Ha COCTOSIHUE MOPCKO cpelibl B mpuOpexbe Kombckoro moimyocTpoBa, U3yuynuTh SKOCHCTEMBI
C XpOHMYECKUM UCTOYHHKOM PaTHUON30TOITHOTO 3arpsi3HEHUSI.

[Tocne aBapuu B xXpanwnuiie B 1982 T. comepikaHHe TEXHOTEHHBIX PaIMOU30TOINOB B
MOpCKOM cpene OblI0 MMHHMH3MPOBAHO €CTECTBEHHBIMHM IpoOIleCCaMM M ceiuac ypOBEHb
AKTUBHOCTH DPaTUOHYKIUAOB B Tyde 3amannas Jluma m MotoBckoM 3anuBe Hu3kuid. Ho B ry0e
AHjIpeeBa MOCIENCTBUS aBAPUH JIO CHX MO ONPEENAIOT NOBbIIEHHOE conepxkanne 'Cs u *°Sr u
#39240py B Bojie M JOHHBIX OCAJKaX. B OTIOKEHMSAX TOBHINICHHAS KOHLEHTpALUs PaJMOHYKIUI0B
coxpaHseTcs M B MorpedeHHbIX ciosx 10 16 cm. Crtok u3 ry0el AHapeeBa TpaccHpyeTrcs
paIMOHYKJIMJAMU U 00pa3yeT apeasl MOBBIIMIEHHOW pPaJuOaKTUBHOCTH B MOTOBCKOM 3allMBe.
OpnHako ypoBEHb CYMMAapHOW aKTMBHOCTH HM30TONOB TIOBCIONY HIDKE HOPM paJHallMOHHON

Ge3omacHOCTH. MakcuMyM KOHIEHTpaiuu °'Cs OTMEYEH B BEPXHEM CJIOE CTOKA CIab0 CONEHBIX
BO/A. B MpUAOHHBIX TOPU30HTAX €ro KOHIIEHTPAIUsS HI)KE M COOTBETCTBYET TAaKOBOM B MOPCKOM

Boge. B KonbCkoM 3amuBe €ro conepkaHue y MOBEPXHOCTH M y [JHA BHIPABHEHO, HO 3aMETHO
BO3pACTaeT OT KyTOBOHM YaCTH K YCThIO 3amuBa. MaKkcuMasbHash KOHIIEHTpPAlus TOCTHIAeTCs B
paiione ry6 Onenbs u Caiiia. DTU KOHIEHTPAIUH B 1IEJIOM HEBEJIUKH, HO BBILIE, Y4eM B MOTOBCKOM
3QIMBE M B OTKPBITBIX YaCTAX MOPSL.

Cpennss xonuentpanus “’'Cs B MoToBcKoM 3anuBe omunakosa B 2014 u 2017 . — 1,6
Bx/M?, a B Bozie Konbckoro 3amBa oHa MoBbllIeHa 10 2,5 bx/m>.

[Tpu aHanM3e JOHHBIX OCAIKOB OTMEUEHaA Ta ke TeHaeHIusA. Omioxkenus B KonbckoM 3anuBe
HaMHOTO 0OJlee 3arpsA3HEHbI, 4eM B MOTOBCKOM 3aluBe. B OTKPBHITOM MOpE CONEPIKAHME LE3US
onenuBaercsa B 2-3 pasa Hmwke. Cpennue KoHLEeHTpamuu ~'Cs B ocaakax MOTOBCKOTO 3ajuBa
BapeupyroT oT 2,5 br/kr B 2014 roxy no 1,7 bx/kr B 2017 rogy. B ocaakax Kombckoro 3ammBa
CpelHsis KOHIEHTpalus Bo3pacTaeT 10 5 Br/kr. B ocankax ry0sl AHapeeBa koHueHTpaius °'Cs u
“Sr Ha MOPAMOK BHILIE.

[TonyueHHbIE MaTepHanbl MOIYT pacCMaTPUBATLCA KaK  DIEMEHTHI  MOHUTOPHHIA
PaIMOIKOTIOTMIECKOTO COCTOSHUS MPUOPEKHBIX aKBATOPMI M Kak HeoOXxomumas MH(QOpMaIuUs Iis
pa3sBUTHS MOPEXO3AMCTBEHHON IEATENHLHOCTH M KOMIUIEKCHOTO YIPABJIECHUS HPUOPEKHBIMU
30HaMH.

HccnenoBanue BBIMOMHEHO THpu (uHaHCOBOW mozanepkke PODU B pamkax Hay4dHOTO
npoekra Ne 18-05-60249.
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JlemoTexHn4ecKne acneKThbl CO3JaHusI 00bLEKTOB TpaHCHOpTHOﬁ

HHQPACTPYKTYPHI U Pa3BEA0YHOI0 OypeHUs1 B APKTHKeE
Kyobimkun H.B.2, Bysun U.B.!, FosioBun H.B.!, F'ynomnukos FO.IL.', 3amapun IA.',
Ckyrun A.A.'
1 — @I'FY «Apkmuueckuii u anmapkmudeckuii Hay4Ho-ucciedosamenvckutl uncmumymy, Cankm-
Ilemepbype
2 — 000 «Apxmux Llenvgh Koncanmuneyn, Cankm-Ilemepbype

Haumnass ¢ cepeaMHbl HYJNEBBIX TOJOB HAOMIOAAETCs YCTOWYMBOE pacUIMpEHUe
XO3HCTBEHHOU JESATEIBHOCTH B POCCUHCKOM CEKTOPE APKTHKH, B XOA€ KOTOPOTO IPUMEHSIOTCS
TEXHOJIIOTUHU C HCIIOJIb30BAaHUEM JIEISHOIO IMOKPOBA B KauecTBE AJIEMEHTa HHQPacCTPyKTypbl, a
CaMoro JbJla — Kak CTPOMTEJIBHOTO Marepuaina. B HacTosiiee Bpems CIOXKWINCH pa3IndHbIE
MoAXOAbI K MCIIOJIB30BAHHUIO IPUPOAHOI0 U UICKYCCTBCHHOT'O JIbJAa AJId PCHICHUA MPUKIIAAHBIX 3aaa4
Ha apKTUYeCcKoM Iuenbde. B yacTHOCTH, IpH NpoBeIeHMH MOPCKUX ONEpaIyii ¢ pa3rpy3Koil cyJ 0B
Ha MPUIANHBIN JIe]] Yallle BCero MPaKTUKYETCsl paCUMCTKa MOBEPXHOCTH JibJla OT CHEra U TOPOCOB C
NEPEKPBITHEM TPEIIUH JEPEBIHHBIMHU WIN CTAJIBHBIMU MOCTaMHU U HacTWiamu. [Ipu HenocTaTtouHoi
TOJIIMHE JIb/Ia UCIOJIb3YyETCS HAMOPAXKUBAHUE JOIOIHUTEIIBHOTO BEPXHETO CIIOS JIbJa TpeOyeMoil
TOJNIIUHBI (KaK MPaBUIIO, IIyTEM IOCIOHHOIr0 HaJIMBa MPECHOM M Mopckoit Boael). ITpu coznanumn
B3JIETHO-IIOCA/I0YHBIX N10JIOC HA Apei]yromeM by 3aelIKa TPEIIUH OCYILECTBIAETCs OyTOBaHUEM
CHETOM C 3aJIMBKOM BOOH. IIpn coopyeHUM UCKYCCTBEHHBIX JIEASHBIX OCTPOBOB JIEISHOM MaccuB
CO3/1aeTCS METOIOM JOXKJEBaHUS C 4YacTHMYHBIM 3aMep3aHueM Kaleidb BOABI B BO3AYXE U
HOCIIEIYIOIUM CMEp3aHueM JBYX()a3HBIX 3JIEMEHTOB (KPHCTAJJIOB JIbJa B JKUAKOM 000J0YKe) Ha
MOBEPXHOCTH JIEASHOTO MTOKPOBA.

Mopckoii e siBiasieTcss MHOTO(a3HbIM MOJUKPUCTAIIMYECKAM MaTepHajioM € pa3iindHbIM
COYCTAHUEM U COOTHOHMICHHUEM KOHXKCIALUWOHHOI0, BHYTPUBOIHOIO, I/IH(i)I/IJ'II)TpaHI/IOHHOFO Jbaa.
Mopckoii JieAssHOM TOKpPOB MpEACTaBIsieT COOO0H ClIoKHOE OO0pa3oBaHHE C HEOAHOPOJHBIM
pacrpeesieHueM POBHOIO JbAa, TOpocoB. OOBIYHOE SIBIEHHE HA JIbJYy — TPEIIMHBI Pa3IUYHOIO
OPOUCXOXKACHUSA. TexHonmorun oOpabOTKM JbAa, KaKk HeCylled IUIOMIAJKu M CTPOMTEIHHOIO
MaTrepuaia, B OCHOBHOM COXpPaHSIOTCS Ha YPOBHE BTOPOM IOJIOBMHBI NIpouuioro Beka. /Jlms
yAy4IIEeHHsT KadecTBa 0Opa3yrolerocs JbAa MOTYT ObITh MCIOJIB30BAaHBl pa3IMyYHbIC TOOABKU:
J'I€I[$IH0171 HIC6€HB, OIMMJIKHU, apMUPOBAHHUEC JOCKaMU U AP. MaTC€prualaMu.

CoBpeMeHHass JIeOTEXHUYECKass MpaKTHKa TpeOyeT TMOMCKa U BHEAPEHHs HOBBIX
TEXHOJIIOTMHA JefoBbIX pabor. OnHMM U3 HalpaBlIEHUM SIBISETCS MCIOJNb30BaHUE Oolee
COBEPLICHHBIX TEXHUYECKUX CPEACTB U METOAOB MX JKCIUIyaTallMM, aJalTUPOBAHHBIX K JIEAOBBIM
yclioBUsIM. B 1aHHOM HampaBieHHM HOBasi TEXHUKA (METO/bI) aipoOUpPYIOTCS HEMOCPEACTBEHHO B
npoliecce MPUKIAAHBIX MOJEeBbIX paboT. Bropoe HampaBneHue — pa3paboTka METOAOB CO3JaHMS
JbAa C 3aJaHHbIMHU CBOMCTBaAMH (apMI/IPOBaHI/Ie JbAaa IIOJIMMCPHBIMH BOJIOKHaMHM, CO3JaHUC
MOAM(DULIMPOBAHHOTO JIbJa) MPEACTABIAETCS BeCbMa MEPCIEKTUBHBIM, OJHAKO 37IECh MOUCK HJIET
II0Ka Ha ypOBHE J1a00paTOPHBIX SKCIIEPUMEHTOB.
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Mep3.]10THO-.HaHI[HIa(l)THaSI I/IH(l)OpMaIII/ISI KaK OCHOBA IIPpOrao3a
npu norenieHun Poccuiickoi ApKTHKH
Tymeas H.B., 3oTosa JI.W.
MTY um. M.B. Jlomonocosa, zeocpaguueckuti paxyromem, Poccus
ntumel@mail.ru

PaccmarpuBaroTcs TEHICHIMHM HM3MEHEHMsI psAa MEp3JOTHBIX XapaKTEpPUCTUK IpHU
noteruieHny kiaumara B XXI Beke ¢ MCHoib30BaHUEM JAaHAMIAQTHON U CEpUU MEP3TOTHBIX KapT,
omybnukoBaHHbIX B Atnace Poccuiickoit Apktuku 2013 roga. B Omwxkaiimme 20-30 et
paZMKaIbHBIX W3MEHEHUN B KPHUOJIIMTO30HE HE MporHosupyercs. [loBbllieHue cpeaHeronoBoi
TEeMIEpaTypbsl Mep3ibix nopoxa oxuaaercs B npeaenax 0,1-0,2°C. OHO MHHUMAaNbHO B OCTPOBaxX
MepP3JbIX TOP(PSHUKOB y FO’KHOM TPaHMIIBI 1 MAKCHMAIILHO B TIECKaX FOXKHOM TYHJIPHI MOyOCTPOBOB
Sman, Ta3, Ieiman (68° c.m.). InyOmHa CE30HHOTO MPOTAWBaHUS, KaK W CPEIHErofoBas
TeMIIepaTypa HopoJl, ONMPEaeNsIeTCsS He TOIbKO KIMMAaTHYeCKUMH U3MEHEHUSMHU, HO U JaHAmapTHO-
rpyHTOBOH cutyauueid. IlporauBanue B Topde yBenuuutTcs Ha 2-5 €M, UYTO MPEICTaBISIET
OLYTUMYIO BEJIIMYMHY TOJbKO Ha KpaiiHem ceBepe. Iloreruienue kiaumara B OoJblIel CTENEHH
CKa)XETCsI Ha COCTOSIHUM MEP3JIbIX MOPOJ, UX TeMIepaType U IIIyOMHE CE30HHOIO MPOTauBaHUS B
CEBEpO-3allaJTHOM CEKTOpE KPTOJIMTO30HBI. Ha KpallHEM BOCTOKE PEAKHE OCTPOBA CIIMBAOLIEHCS
MEpP3JI0Thl COXPAHSTCS B Ipezeniax TopPsiHUKOB. [ TyOuHa npoTanBaHMsl B ONPEIEICHHBIX YCIOBUAX
MOXET COKpAaTUThCS IO CPaBHEHUIO C COBpeMeHHOH. [IpuumHON 3TOoMy OyaeTr yBenuueHue
TEIUIOM30JIUPYIOLIMX CBOMCTB HAIlOUBEHHBIX MOKPOBOB, MOLTHOCTb KOTOPBIX MOXET YBEIUUUTHCS B
cBsasu ¢ noremwienueM. CeepHee, Ha mmporax 64-66° c.ur. B cymmmHkax u 64-68° c.ul. B meckax
JOJDKHO MPOM30MTU ITyOOKOE MpOoTauBaHUE M (POPMHUPOBAHKE HECIHBAIOIIMXCS MEP3JbIX MOPOI.
CruBaromuiicss TUI COBPEMEHHOM MEp3JI0Thl MOYTH Be3ne coxpanutcs. B mocnennenn tpetn XXI
Beka KpuonuTo3oHa Ha EBpormeiickom CeBepe COKpaTUTCA 3a CUYET €€ COBPEMEHHOM 3araHoi
OKpauHbl. Marepuansl JoK/1aa NOAroToBieHsl B paMkax rpanta PO®U Ne 18-05-60080 «Omnacublie
HUBAJIbHO-IIISLIMAJIbHBIE U KPUOT€HHbIE MPOLIECCHl U X BIMSIHUE HA HUHPPACTPYKTYPY B APKTUKE.
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TepMOIIeHyIIaHI/IOHHLIe MpouecChl HA HeHTpaJILHOM SImage: pe3yJjbTarhbl

MOHUTOPHHI A
XomyTtoB A.B."%, JIsopuukos I0.A.', Kuszakos A.W.%, Jleiioman M.O."?, Ba6kuna E.A.',
Baokun E.M.', Mysianypos JI.P."*, Xaiipyaiuu P.P."*
! Unemumym xpuocgepor 3emau TromHL] CO PAH, Tiomens, Poccus;

? Tromenckuii 2ocyoapcmeennvii ynueepcumem, Tiomenw, Poccus;

3 Mockoeckuii 2ocydapcmeennuiil yuusepcumem um. M.B. Jlomonocosa, I'eoepaghuueckuii
gaxyremem, Mockea, Poccusi;

* Tromenckuii undycmpuanvnoiti ynusepcumem, Tiomens, Poccust;

’ Canxm-Ilemepbypeckuii 2ocyoapcmeennviii ynueepcumem, Canxm-Ilemepbype, Poccust
akhomutov@gmail.com

Knumarnueckue konebaHus MociaeIHUX JIeT, BKIO4as dkcTpemMainbHo Temisie 2012 u 2016
IT., IPUBEJIM K aKTUBH3AIMH KPUOTEHHBIX OIMOJI3HEH TEUeHUs, MPUINHON (OPMUPOBAHUS KOTOPBIX
ABJISIETCS JOCTHKEHHE CE30HHBIM MPOTAaMBAHUEM KpOBIHU 3asiexeoOpasyromux miaactoBeix (I1JI) u
nonuroHanbHO-KWIbHBIX (IDKJI) mb10B HA CKIIOHAX M MPOTAaMBAaHUE BEPXHEHM YacTH 3aleKed ITUX
ab10B. B pesynprare ononzaHus mMarepuaia BHU3 IO CKIOHY M OOHaXEHHUS JIbJ]a B CTEHKaxX OTphIBA
dbopmupytotcs crierubudeckue orpunarenbusie Gopmel penbeda — tepmorupku (TLI), nuHaMuka
KOTOPBIX ONPEAEIAETCS MOIHOCTBIO JIEISHON 3a1€KH, KIMMATUYECKUMU U T€OMOP(POIOTHUECKUMU
¢dakropamu. O3epHble KOTIOBHHBI, 0Opa3oBaHHBIC HAa MecTe HakaeHHbIX B 2014 . BOpOHOK
razoBoro BeiOpoca (BI'B), pasBuBarorcsi Takke nmpu OOpyIIEHUH CTEHOK Haj BbiTamBarommm [1J1.
Mounutopunr kitodeBbix Tl Ha cranmuonape «Bacvkunbl [laum», B paiione BI'B-1, a Taxxke
OTCTyNaHus €€ CTEHOK, IT0Ka3aj, YTO pa3iuyuus B BEIMYMHAX €KErOJHOrO MPUPOCTa MIOUIAAN dTUX
dopm penbeda OOBSACHAIOTCA KaK pasHUIICW B HMX HAYaIbHBIX pa3Mepax, TaK U OTIHYUSIMHU
KJIMMaTU4YECKUX YCJIOBUM U3 rojia B rojl. 3HAYUTEIbHOE BIUSHUE OKa3bIBAIOT TAKKE SKCIO3UIUS
CKJIOHa (OoOpallleHHble Ha IOI CTEHKM OTCTYIAT ObICTpee), YKJIOH M MNPOTSHKEHHOCTh CKIIOHA
(ompenensroT BEBIHOC MaTepuala), yIaJeHHOCTh u3HadyainbHOM yamm T1l oT BepiImHbl MOBEPXHOCTH,
B KOTOPYIO OH Bpe3aH (MOTEHLUAIbHYIO SHEPIHIO OMOJI3aHuUs), TUII 3a1eXu mojazeMHoro jabpaa (1171
oTIMyaroTcs Oosiee OIaronpuUsITHBIM COOTHOILIEHUEM MOpoibl U BoAbl 1o cpaBHeHuto ¢ IDKJI). TLI
NEePUOJMUYECKU CTAOMIIM3UPYIOTCS,, HO MOTYT aKTMBU3UPOBATbCSA NpU OJIAronmpuUsTHOM COYETAHHU
ycinoBuil. Tak B 2012 . akTuBM3upoBaics oAWH W3 HaOmomaeMbix TLI, B To Bpems kak Apyrue
oOpa3zoBanuck Ha cTa0mwiIbHOM ckioHe. Bo3HukHoBeHne BI'B B HemocpencTBeHHOH OaM30CTH OT
TEPMOJICHYAAIIMOHHBIX (QopM penbeda NPUBOAUT K BOBJICUEHHUIO OOPa30BaHHON IpH BbIOpOCE
dopmbl B 001U cHIEKTp penbedoodpasyromux IpoLueccoB TOH TEPPUTOPUU. AKTUBHOE Pa3BUTHE
BONMu3u or BI'B TepMoaeHynaliMOHHBIX NPOLECCOB, aHAJIOIMYHBIX MPOSIBISIOMIMMCS Ha y4acTKax
0e3 BOPOHOK, IIOKa3bIBa€T, YTO OTOT NPOLECC HAa pa3HbIX Yy4yacTKax CBfA3aH C BIUSHUEM
KJIMMaTUYECKUX M3MEHEHUN Ha TOJIIy MHOroneTHemep3ibix mopoxa ¢ ILJI. PabGora BeimomHsieTcs
npu purancoBoil moanepxkke PODU B pamkax HayuHoro mpoekta Ne 18-05-60222, paboTsl mo
yuactky BI'B-1 Beinonnens! npu ¢punancosoit noanepxxkke PH® (rpant 16-17-10203). B 2014-2017
IT. 3KcneAuMy oprannsoansl npu nogaepxke HIT « MOL «Apkruka» u HII «Pocculickuii nentp
OCBOEHUSI APKTHKWNY.
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MOHI/ITOpI/IHF HU3MECHCHUA pe.m;ecba Topq)smmca C BbITauBaKOIIIUM

NMOJIUTOHAJIbHO-KIWJIBHBIM JIbA0M B paioHe c. ['a3-Cane (AHAOQO)
Baokun E.M.', Xomyrtos A.B."?, Baokuna E.A.',JIBopuukos 10.A.', Xaiipyaaun P.P."?
" Unemumym kpuocgpepor 3emau TiomHL] CO PAH, Tiomens, Poccus;

? Tiomenckuii 2ocyoapcmeennbviii ynueepcumem, Tiomenw, Poccus;
 Cankm-Ilemepbypeckuii 2ocyoapcmeennviii ynueepcumem, Canxm-Ilemepbype, Poccust
akhomutov@gmail.com

B nocnennee necstuierve B ApKTHKE HaOMIOAAETCs aKTUBU3ALMS LEIOr0 psa OMacHBIX
KPUOTE€HHBIX IIPOLIECCOB, B TOM YHCII€, Ha KJKHOM Ipelese CIUIOUIHOTO paclpoCTpaHEHUs
MHOTONIeTHEMEp3bIXx Topon B SIHAO. B ycrnoBusix Hamu4usi MOJWTOHAIBHO-KWIBHBIX JIHJIOB
(IDKJI) ormeuaeTcsi akTUBM3allMs IPOILIECCOB, CBSI3aHHBIX C WX BbITauBaHueM. Kimmar ceBepa
3amagHoit Cubupu, HaumHags c¢ 2012 1, nepuogMYEecKH XapaKTepus3yeTcsl aHOMaJbHBIMU
3HAYCHUSMU TEMIIepaTypbl BO3/AyXa, YTO HE MOXET HE CKa3arbcs Ha JAMHAMUKE TIyOWHBI
MPOTAauBaHUS M aKTHUBU3aLUMU KPUOTEHHBIX MpoleccoB. Temnblid ce30oH 2016 . Obl1 0cOOEHHO
JKapKUM B CeBepHBIX paioHax 3amagHoil Cubupu. [losToMy H3yueHHE AMHAMUKH YYacTKOB C
BeiTauBaommmu  [1KJI, sBnseTcs axkTyaabHBIM B HACTOSIIEE BpEMsS C TO3HWIIMH  BIUSHUSA
KIUMaTUYeCKuX KoneOaHuil. g OIEeHKM TeMIoB W3MEeHeHHus penbeda TopdsHUKA C
BeiTanBaommmu  [DKJI B paiione c. Ta3-Came moj BIMSHHEM €CTECTBEHHBIX KPHOTEHHBIX
MPOIECCOB (TEPMOKAPCT, TEPMOIPO3Us), 3aMyIIEHHBIX KIMMATUYCCKUMHU KOJICOaAaHUSIMH METOJaMHU
MHCTPYMEHTAJILHOTO U a3POBU3YaIbHOI0O MOHUTOPHUHIA PEIIAOTCS ClEAyolue 3a1auu: 1) aHanus
OUHAMHUKU penbeda THEBHOW TMOBEPXHOCTH TOpQsIHHMKA HAa OCHOBE JAaHHBIX Ha3eMHON
Tornorpauyecko ChbeMKH, a TaKK€ CbeMKH ¢ OecUIOTHOTO JieTarenbHoro anmnapara (BIUIA); 2)
COMOCTABJICHHE pPA3HOBPEMEHHBIX MHU(PPOBBIX Mopaenell penbeda; 3) OIEHKA BIUSHUSL
KJIMMAaTHYECKUX U3MEHEHUI Ha MHOTOJICTHEMEP3JIbIe TTOPO/IbI B palioHE MCCIIEIOBAHUN. 3a TIEPHOJ]
2016-2017 rr. Ha KJIFOYEBOM Y4YacTKe ObLIM MPOaHAIM3UPOBAHbBI IaHHBIE TI0 MTyOWHE MPOTAUBAHUSI.
OTH naHHBIE OBUIA COMOCTABIIEHBI C JAHHBIMH 110 TTyOMHE MpOTauBaHUs Ha TOP(MSIHUKE B MIpeaeiax
TeOKpUONIOTHYecKoro cranuonapa «Bacekunsl JJaun» (Llentpanbubiit SIman). Ha o6oux yuactkax B
2017 r rmyOuHa mpoTanBaHus MEHBIIE B cpeaHeM Ha 4% 1o cpaBHeHHIo ¢ 2016 1. y Topdsauka ['a3-
Canie u Ha 27% Ha TopdsiHuke «Bachkumubl maum». s onenku TemmnoB aerpamanuu [DKJT u
W3MEHEHHUS pesibeda MPOAHAIM3UPOBAHO JuHAMUKAa 10 TOJWTOHOB TOP(SHUKA, OXBAYCHHBIX
TaxeoMeTpuueckoil cbemkord B 2016 r. u moBropHo B 2017 1. IloBTOpHas cheMKa MokKa3ana, 4To
IUIOLIA/b MOJMIOHOB yMEHBIINIACH Ha BenmuuuHy oT 4 10 43 m* (o1 2 1o 11%)., k 2017 1. Gbun
ocylieHbl KaHaBbl, uMeBmre B 2016 r. miyOuHy 10 3 M U mo Oojblel 4acTh 3aTOIJICHHBIE.
CpaBHenue nudpoBbIX MoOJENeH penbeda MmoKa3ano, YTo MOJUTOHATBHBIC KaHABBI CTANIN TIIyOXKe Ha
16-87 cm. JlanpHeinit MOHUTOPUHT TOPQSHUKA C U3yUYEHHUEM TEIIOBOTO BIUSHUS aBTOJOPOTH U B
COYETAHUU C JIAHHBIMH O KPHUOJUTOJOTHMUYECKOM CTPOCHHH TO3BOJUT 00JIee YETKO MPEACTaBIATh
HaTpaBJIeHUE M TEMIIbl SBONIIONHMH peibeda KPUOTUTO30HBI B 3ToM paitone. B 2016-2017 rr.
MOJIEBBIE Pa0OTHI OPraHMW30BaHbI MPH Moanepkke JlenapramenTa mo Hayke u nHHOBarmsM AHAO u
HIT «Poccuiicknii HEHTp OCBOCHUSI APKTUKI».
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BOpOHKI/I ra3oBoro Bblﬁpoca KakK CJICACTBUE PETHOHAJIBbHBIX H JIOKAJbHBIX

H3MEHEHHH KJIMMATAa U TENJIOBOI0 COCTOSIHUS nmopoa
Bba6kuna E.A.', XomyTtos A.B."?, IBopuukos 10.A.', baokun E.M.', Myianypos JI.P.",
Jleiioman M.O.'?
! Unemumym xpuocgepor 3emnu TromHL] CO PAH, Tiomens, Poccus;
? Tromenckuii 2ocyoapcmeennvii ynueepcumem, Tiomenw, Poccus;
7 Tiomenckuii undycmpuanvnoiti ynusepcumem, Tromens, Poccust;

ea_pereval(@mail.ru

DKcTpeMalbHble KiIuMaTtudeckue coObituss B 2012-2016 rr. moBnusuin Ha DIIyOHHY
IIPOTAauBaHUS B Pa3IMYHbIX JIAHAMIA(TAaX B CTOPOHY €€ 3HAYUTEIHHOIO YBEIMUEHUS 110 CPABHEHHIO
c Oosee XOJOAHBIM MpeAbTyIIUM mepuojoM Habmomeuid. B 2012 r mryOuHa npoTauBaHUs
JOCTUIVIA [TyOMHBI 3aJI€TaHuUs MOJI3EMHBIX JIbJIOB, YTO MOCITYKHJIO IPUUMHON PE3KON aKTUBU3ALUU
KPHOT€HHBIX MPOIECCOB. Takke BO3MOXHO C aHOMAJbHBIM YBEJIMYEHUEM ITyOMHBI MPOTAWBAHUS
4acTUYHO cBsi3aHbl mosiBuBImHecs B 2012-2013 1. BopoHkum razoBoro BbeiOpoca. JloctaTtouHo
JUIMHHBIN psAJ HaOMoneHui 3a m1youHoil nporauBanus (¢ 1993 1) mo3BosseT OUEHUTh AUHAMUKY
DIyOuMHBl TOpOoTauMBaHUS B pa3nuuHblx JaHamagrax lLlentpanbHoro SIlmana B yCIOBHAX
KIMMaTHueckux kosnebanuil. Haumnas ¢ 2012 r. cpennue 3HayeHHs IIyOMHBI NPOTAaWBaHHUS He
OIyCKaJIMCh HUXXE CPEAHMX 3HAYCHUN NpeAbLAyUIMX JieT HaOIoneHui Jaxke B Oosiee XOJIOAHbIE
rozibl. AHAJIN3 TaKMX KIMMAaTHYECKUX apaMeTpPOB, KaK CyMMBI MTOJIOXKHUTEIbHBIX U OTPULIATEbHBIX
TEMIIEpPaTyp BO3/AyXa, CYMMBbl aTMOC(EpPHBIX OCAJAKOB TEIJIOTO0 MEPHOAA, TONIIMHBI CHEXHOIO
MIOKPOBA, a TaK)X€ aHaIW3 DIIyOWHBI MPOTAMBAHUSA U TEMIIEPATypbl MOPOJA JAa0T BO3MOXHOCTb
OLICHUTh BIIMSHUE KJIMMaTa U TEIJIOBOIO COCTOSHHUS MOPOA Ha oOpa3oBaHHE BOPOHOK I'a30BOTO
BbIOpoca. Pabora Beinmonusercs npu ¢puHancooit noanepxke PH® (rpant 16-17-10203).
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I[I/IHaMI/IKa KpHOHaHIIHIa(l)TOB B MCHAKIIMNXCHA YCTOBUSIX CPEAbI
Kaum 1.0.
Cegepnviii (Apxmuyeckuii) gpedepanvhviil ynusepcumem umenu M.B. Jlomonocosa

ApPKTHYECKUE DKOCHUCTEMBI YSI3BUMBI: OCHOBOM HX SIBISETCS KpUOMAaHAMA(THI, UMEIOIINE
CBOMM ONpEACTSAIOmUM (PaKTOpoM MHOTOJEeTHEeMEp3nbie TpyHTHI [2]. JIén, mpumaBas phIXJIBIM
IPYHTaM MPOYHOCTH, SBJISIETCS] TEPMOAMHAMUYECKHA HEYCTOMYUBOM COCTABIISIONICH, pearupyromeit
Ha MaJjeime u3mMeHeHus cpeasl [1].

Yacte momyoctpoBa lopsikoBa, obOpamenHas k neanuky lllokambckoro, WHTEpecHa A
JAHHOTO HWCCIICIOBaHUS: JaHAmA(THl TPENCTaBIeHbl HOBEWIIMMH JIEAHHUKOBHIMU MOPEHHBIMU
o0Opa3oBaHUsIMH, C(HOPMUPOBAHHBIMU BCIIEACTBHE OTCTYIUICHHUS JIETHUKA.

Jlannsle Tepputopuu, kKak U Bca HoBas 3emuis, oxBaueHbl MHoOroneTtHed Mepsioroi [2]. C
OTCTYIJICHUEM JIeHUKA  TEMIepaTypa TMOBEPXHOCTH TPYHTOB IMOBbIcHIachk. MccienoBaHus
MHOTOJICTHEW JMHAMUKA  TEMIEpaTypbl OTMEUYAIOT IUKIWYHOCTh HW3MEHEHHH Tmpu oO1en
TEHJCHIIMY TOBBIIIECHUS CPEAHUX 3HAYeHUU TemmepaTypsl Bo3ayxa [3]. CrnemoBaTenbHO, HAaUHETCS
MPOIECC CE30HHOTO MPOTAaWBaHUS T'PYHTOB, Pa3BUTHE HOBBIX GopMm pernbeda. Ha BO3BBIIMICHHOM
YacTU MOTYOCTPOBa (POPMUPYIOTCS COTUGIIOKITMOHHBIE TEPPACHI.

B noHmkeHwmsIx penbeda, THE COOMpaeTCs Blara, pPa3BHBAIOTCS CIUIOIIHBIE MOXOBO-
JUIIaHHUKOBBIE MOTYIIKH — OCBAUBAIOTCS BPEMEHHBIE BOJOTOKU U OCBOOOXKIAIOUINECS OT JISAHUKA
Tepputopuu. EnmHndanbie sx3emruiipbl Saxifraga oppositifolia 3aHuMar0T Bech MOIYOCTPOB, HO
BONM3M HOBOOOPA30BaBIIMXCS JIGAHUKOBBIX MOPEH pPa3BUBAIOTCA MpEeUMYyLIeCTBEHHO Saxifraga
cespitosa. Hayunoro o0bscHeHus1 3TOro akra, KpoMe Kak BO3MOXHOCTH Pa3BUTHS MOCIEIHUX B
YCIIOBUSAX OONbIIEH YBIQXXHEHHOCTH M HHU3KHUX TeMIIepaTyp MOACTUIIAIONICH MOBEPXHOCTH, MOKa
HET.

W3ydeHne KpPUOTEHHBIX CHCTEM U HMX JUHAMHKUA HEOOXOAMMO, TaK Kak CIIOCOOCTBYET
BBISIBJICHUIO TJIOOQJIBHBIX 3aKOHOMEPHOCTEM ¢ MPOTHO3MPOBAHMIO JAJbHEHINEH anantainuu
MPUPOTHBIX COOOIIECTB.

Jluteparypa:

1. I'pynroBenenue. Ilon penakuueii akagemuka E.M. Cepreea. — M.: U3a-Bo MI'Y, 1983. -
392 c.

2. O6mee mepanoroBeaenue (reokpuonorus). YueoHuk. [lox pen. B.A. Kynpssuesa. — M.:
N3n-Bo MI'Y, 1978. - 464 c.

3. CemenoB B.A. Jlonronepuoanple KIMMaTHYECKUE KoNeOaHHs B APKTHKE U UX CBS3b C
100aNTbHBIMU U3MEHEHHUSIMU KJIMMaTa: JucC. ... A-pa ¢us.-mar. Hayk. — M., 2010. - 268 c.
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CTaﬁnnmaum{ OpPraHnvYeCKoro BeiecTresa B NoUuBax BLICOKUX HIHUPOT B

YCJI0BHUSAX OBICTPBIX KJIMMATHYECKUX U3MEHEHU I
3azosckas J.IL.', Topsaukun C.B.', Illumkos B.A.,' Mepresos H.C.!, Joarux A.B.,
Musanoscknii E.JO.>?
! Unemumym zeozpaguu Poccuiickoti akademuu Hayk
? Mockosckuti 2ocyoapcmeennuiii ynueepcumem um. M.B. Jlomonocosa
[lousennviii Uncmumym um. B.B. [Jokyuaesa
zazovskaya(@igran.ru

B HacTtosiiee BpeMs B CBA3U C PE3KMMH U3MEHEHUSAMU KJIMMaTa, MOLIHBIM aHTPOIIOI€HHBIM
BO3JICMCTBUEM U, BCJIEICTBUE OTOr0, HapylIeHUH (QYHKIMOHUPOBaHUS Ouocdepbl MOUYBEHHOE
OpraHUYeCcKOe BEILECTBO, KAK MCTOYHMK JUOKCH]A YIIepo/a B YIIIEPOJHOM ILIUKIE CTaJI0 0OBEKTOM
UCCJIEIOBAHNUSA HE TOJBKO IIOYBOBEIOB, HO U CIELUUATNCTOB KJIMMATOJIOIOB, T€OXHUMHKOB,
nayeoreorpagos. IloBenenune oprannueckoro Beuiectsa (OB) MHOroneTHeMep3nbiX TPYHTOB NpHU
M3MEHEHUU YCJIOBUI KOHTPOJIUPYETCS MPEX]IE BCEr0 €ro COCTABOM M BO3MO)KHBIMH MEXaHU3MaMH
crabunmn3zauuu. [lpuuem wnzyuenHue mexaHu3moB crabuinuzanuu OB B mouBax BBICOKHX ILUPOT,
ocnoxHsercs ocobeHHocTsiMu OB, koTopoe dopMupyercsi B 3KCTpEMaIbHBIX YCIOBUSX cpeibl. B
HEPBYIO OYepe/Ib 3TO UMEET 3HAYCHUE IPU U3YyUYCHHE MTOYB U MOYBOMONOOHBIX Tel AHTApKTHUKH, IJe
MCTOYHUKOM OPraHWYEeCKOro BELIECTBA SIBISIOTCS HE COCYAMCTbIE PAacTEHUs, a JIUIIb HEKOTOPbIe
KPHUIITOTaMHbIE OPraHU3Mbl U MUKPOOHBIE (POTOABTOTPO(DBI, M YACTO COJEPKAHUE OPraHUYECKOIO
yIiepojia OueHb HUu3Koe. TeM He MeHee Hallld UCCIIE0BaHUs MTOKa3alH, YTO JaKe B TAKUX YCIOBUAX
B IOYBaX B oaszucax BocTroyHolt AHTapKTHABI (GOPMUPYETCS Iyl OPraHUYECKOro BEILIECTBA
yCcTONM4MBBIN BO BpeMeHU (Zazovskaya et al., 2017). B ycnoBusx BeicOko ApPKTHKU Mbl HaOJII01aeM
B II0YBAX KaK BBICOKHE CKOPOCTH YIIIEpOAHOro oOMeHa (ObICTphbIit 000pOT yriieposa), Tak u mya OB,
KOTOpBIM CTaOWJIEH HECKOJNbKO ThicsdeneTuil. HamMu mnoiyuyeHsl mepBble pe3yiabTarhbl, KOTOpHIE
MO3BOJISIIOT BBISIBUTH MeEXaHU3Mbl (usndeckoil crabunuzamuun OB M npeanonoxuTh, Kakue
¢uznueckue Ppakuuu OB sBisitoTCS «0c000 MPOYHBIMH» K 00ECTIEUMBAIOT €0 CTA0MIIM3ALIMIO.
OObekTaMM HAIllUX HCCIIECAOBAaHMM CTaJyd MOYBBI M IOYBONOJOOHBIE Teja 0a3ucoB BocTouHOi
AHTapKTHIBI M TOYBBI, (OPMUPYIOLIMECS HA MOJIOJBIX IOBEPXHOCTSX B 30HE HUBAJIbHO-
[JISIMAIbHBIX KOMIUIEKCOB OBICTPO OTCTYMAIOLIUX JEeTHUKOB Ha apxwurenare IlInunbepren. beun
INPUMEHEH KOMIUIEKC HHCTPYMEHTAJIBHBIX METOJOB: paJHOYIIEPOJHOE JaTUPOBAHHUE PA3HBIX
¢pakuuit OB: neHCUTOMETPUYECKMX M TIpaHYJIOMETPUUYECKUX; aHAJIN3 CTAaOMJIBHBIX H30TOIOB,
SAMP-cnektpockonuda. s paauoymiepoiHOro JaTUpPOBaHMA ObUIM  BbIACIEHBI CIEAYIOIINE
dpakun: «cBobomHoe opranndeckoe Bemectso» (FPOM) — naubonee KOpOTKOKUBYIIAS PpaKIus
OB mnouB; «OKKIIOAMPOBaHHOE (BHyTpuarperarHoe) opranuueckoe BemiectBo (OPOM); myn
OKKJIIOJJMPOBAHHOTO BEILECTBA, HMMEIOIIEro OOJNBIIyI0 IUIOTHOCTh Mo cpaBHeHue ¢ OPOM, B
KOTOpOM TMpeobsiafjaloT OpraHo-MUHEpalibHble KOMILIEKCHI, mepBas Tspkenas ¢pakuus (HF1);
Haubonee Tsokenas ¢Qpakuusa (HF2). Takum obOpaszom, Obuto mpoBeaeHo paznenenne OB 1o
YCTOMYMBOCTH M BO3pacTy. bbuin momyuyeHsl rpaHynoMeTpudeckue (Qpakiuu ¢ pa3MepoM YacTHUI]
250-100, 100-50, 50-20, < 20 mxM. Bo3pacT nmomyyeHHbIX (pakuuil CUIBHO BapbUpPYyeT, Kak Ui
noyB ApkTuku, Tak U AHTapktuku or pMC (percent of modern carbon) Oomee 100% mo
HECKONBKUX Thicsd JeT.. HaumbGomnee ycroitunBoe OB momamaer Bo ¢pakuuto HF1 u mmeer
pazmepHocth <20 MkM. Takoe BemIECTBO MOXET CTAaOMJIBHO CYILIECTBOBaTh B YCIOBUAX
AQHTAPKTHUUECKUX O0a3UCOB HECKOJIIBKO ThICAY JeT. B ApkrTuke, Mo4Bbl, NpU OBICTPOM TasHUH
nenHukoB, HacieayooT OB, nenoHupoBaHHOe B Tene JIeAHMKA, KOTOpO€ BKIIIOYAETCs B
04YBOOOPA30BaTEIbHbIE MPOLECCH U COXPAHSIET CBOIO CTAOMIBLHOCTb.

Pabora Beinmonuena npu noaaepxke rpanra POOU Ne 17-04-01475
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M30T0NHBIN COCTAB YIUIEPOAa COBPEMEHHBIX PACTCHUI B PAHOHAX TUIIMYHBIX M
I0KHBIX TYHAP 3anagHoi Cudupu

Kysnenosa A.Q.!, Cumonosa I.B., Aponun A.C., Tuxonpasosa 5I.B., Hapymxko M.B.,
Caarona E.A.

CraOuiabpHble HM30TONBI HMCMONB3YIOT KakK JJs HCCIeJOBaHUN B o0mactu (hU3MOIOTHH
pacTeHUil M SKOJIOTMM, TaK W JUIsl MOMCKa Oojee TOYHBIX MapKepOB M3MEHEHHS MajeoKInMara.
N3oronHoe (pakMOHUPOBAHKWE HM30TONOB YIIEpoaa IMPOUCXOAUT BO BpeMs (OTOCHHTE3a H
TpaHCHHpAIUU, OMNpENeNseTcs KIMMAaTHUYEeCKUMH YCIOBUSMHU TEIUIOT0O CE30Ha W B Pa3HBIX
pacTeHHsIX M HMX JJIEMEHTaX HaKalUIMBaeTcs HeolnHakoBO. CBeneHUil 00 M30TOMHOM COCTaBe
COBPEMEHHBIX pPacTeHUH, OCOOEHHO MXOB M JIMIMAWHWKOB apKTUYECKOW 30HBI 3amagHoi Cubupu
HEJOCTAaTOYHO Ul KOPPEISLUU C MajJeOKIMMAaTHYECKUMH YCIOBUSMHM PAacTeHHH M MX YacTeil
COXPaHSIOIHUXCS B TOrpeOeHHOM Topde.

B 2016 r. Ha ceBepe u rore I'blgaHckoro noayoctpoBa: B paiioHe c. I'siga Ha III mopckoit
Teppace U B paiioHe c. l'a3-Canme B mnpenenax III nammoiimennoit teppace Ilyp-TazoBckoro
MEXIypeubsi OTOOpaHBl COBpPEMEHHBIE pacTeHUs-ToppooOpa3zoBaTeldi M HMCCIEJOBAaHBI HA
M30TONHBIA cocTaB 6°C. VccnenoBaHus IOKa3aay, YTO pas3AMYHbIC BMIBI PACTEHMH M HX YacTH
(cTebnH, KOPHH, JIUCThS) MO-PA3HOMY HAKAIUIMBAIOT CTAOWIIBHBIN U30TOI yriiepoaa 6'°C, OTpaKaroT
KOHLIEHTpAllMIo yIiepoga B Bozayxe. lccrienoBaHue MOKa3alo MPSMYH 3aBUCUMOCTb OOMIIHS
CTaOMIIBHOTO U30TOMA B PACTEHUAX OT TEMIIEpaTypHl.
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Hexotopble pe3yJbTaThl JeA0UCC/IeI0BATEILCKUX PA00T Ha aApeidyrourei

crannuun CEBEPHBIN MMOJIOC-2015
Ileiikun U.B., ®uiabuyk K.B., CokoiioB B.T.
DI'BY AAHUU

Becnoit 2015 roga Ha apeiidytomeM bay B pailoHE CEBEPHOTO IMOJIIOCA MPHU COACHCTBUU
MunucrepctBa Ilpuponsr P®, [lonsproro ®onpa, Pycckoro I'eorpaduueckoro OOmiectBa u
AAHUMU 6buta opranu3oBaHa HayuyHO-UccienoBaresnbekas cranius «Cesepuslid [Tomoc — 2015»,
IJ1€ B TE€UEHUE YETHIPEX MECALEB MPOBOIMINCH PabOThl MO KOMIUIEKCHOMY H3YYEHMIO HPUPOIbI
BBICOKOIIIMPOTHOM ApPKTHKM M MOHHUTOPUHTY ee cocrosHus. Ilporpamma pa0oT, B 4acTHOCTH,
BKJIIOYAJIa IIUPOKHUM KPYT 3a/1a4 MO U3YyUYEHUIO COCTOSIHUS JIEITHOTO MTOKPOBA U €r0 U3MEHYUBOCTH
Ha (poHe MI0OATBHBIX KIMMAaTHYECKUX TeHAEHIMH. B 35 Toukax moiurona, pacrojoXEHHOrO Ha
y4acTKe OJTHOJIETHETO JIb/1a, IPOBOIMINCH PETYISPHbIE U3MEPEHHUS TOJIIMHBI JIbJ]a U CHETa, a TAKKe
IPEBBIILIEHHS] TOBEPXHOCTHU JIbAA HAJl YPOBHEM MOps. PAI0M ¢ MOJIUTOHOM OTOMpANINUCh KEPHBI IS
M3MEpEeHU pacrpeneneHusl TeMIlepaTypbl, COJIEHOCTHU U IJIOTHOCTH JIbJA MO TOPU30HTAM, a TaK¥Ke
JUISL U3YUYEHUS] KPUCTAITIMYECKOTO CTPOEHUS U TEKCTYpbl JbAa. COCTOSIHME BEPXHEW MOBEPXHOCTH
JBJa, pa3Mephbl TOPOCOB M CHEXKHHUII OTIPEIEISUTMCH ¢ TIOMOIIBI0 adpO()OTOCHUMKOB ¢ BBICOTHI 500-
1000 metpoB. [IONMOJHUTENBHO M3MEPSUIMCh IIIyOWHBI CHEXXHHUI[ U PAaCHpeiesCHUE TeMIIeparyphbl
apaa non HUMH. CoCTOsHHME HI)KHEH NOBEPXHOCTU JIbJla M BHYTPHBOAHOE JI€J000pa3oBaHuE
U3y4ajioch C IOMOLIbIO TOABOAHON BUIEOCHEMKH.

[Tonyuennas 6a3a JaHHBIX BKJIIOYAaeT 12 AeKaJHbIX IMKJIOB M3MEPEHUM, U MPaKTHUYECKU
IIOJTHOCTBIO OXBAaTbIBAE€T BECEHHMW M JIETHUH IEPHOZ, YTO IO3BOJIWIO IPOCIEAUTH OCHOBHBIE
IIPOLECChl HApAaCTaHUSl U TasHUS OJHOJIETHETO JibJla B IPHUIIOIIOCHOM DalioHE, a TakXe MOIYYHUTb
CTaTUCTHYECKUE OLIEHKU XapaKTepUCTHK POBHOTO JbJla M HUX CE30HHBIE TpeHIsl. B pabote
IIPEJCTABICHO CPAaBHEHUE MOyUYEHHBIX PE3YJIbTATOB C JAHHBIMU U3MEPEHUN JIeI0BOTO Macc OasiaHC
Oys JIMB#2015D, ycTaHOBIEHHOTO Ha JIeASHOM Mojie apeidyromeit cranimu no nporpamme NPEO
(North Pole Invironmental Observatory). B nenom pe3ynbraTsl HE3aBUCUMbIX U3MEPEHHUI XOPOIIO
COMIACYIOTCS, OJHAKO 3HAUUTEIIBHOE pA3JIMYUE HMMEIO MECTO B KOHLE HIOHSA, KOIla u3-3a
WHTEHCUBHOIO TasiHUS CHEXXHOTO IOKpPOBAa M CTOKAa IMPECHOW BOAbI HAOMIOAANOCH YBEJIWYEHHE
oOmiel TONMIMHBI JbAa HA TIOJUIOHE 3@ CYET WHOWIBTPALMOHHOIO W BHYTPUBOIHOIO
nenooOpa3oBanus. [lonBonHble BUIEOHAOMIONEHUS IOKa3ajld, YTO B MECTaX CTOKAa TalbIX BOJ
BOJIM3M HIDKHEH IOBEPXHOCTH JIEASHOTO TIOKPOBAa 0O0pa3yloTCs  CIOUCTBIE  CTPYKTYpBI
BHYTPUBOJHOIO JIbJia, pa3esiflollue Talble M MOPCKUE BOJbl, U MPEMATCTBYIOIIHE TEIUIO M
MaccooOMeHy. B CHEXXHBIX OTBaslax a’3poJpoMa Ha MOBEPXHOCTH OHOJIETHEr0 MOPCKOTO JibJia ObLIH
OoOHapyKeHbl MHOTOTPAHHbIE KPUCTAJJIbl MPECHOTO JIbJa, KOTOpPbIE OOBIYHO BCTPEYAIOTCS Ha
JeTHUKaX U aiicoeprax.

B noxmane mpencTaBiieHbl HEKOTOpPbIE pE3yabTaThl aHalIM3a JAaHHBIX, UX OOCYXIEHHE U
PEKOMEHIALINHU IO COBEPILIEHCTBOBAHUIO METOUKH NU3MEPEHU.

49



Biausinue ri100ajJbHOIo morenJjeHust Ha NMPOYHOCTHBIC XapaKTCPUCTUKHN

Jabaa B Q0ckoii ryoe
Anjapees O.M., Bunorpanos P.A., /I[padenkxo /I.B.
@I'BY «Apkmuueckuil u aHMApKMU4ecKull Hay4YHO-UCCIe008aAMENbCKUNL UHCTUMYM Y,
Canxm-Ilemepbype

Paccmotrpen Bompoc BiAusiHUS [I00AJbHOTO IMOTEIJIEHUS KJIMMara B CEBEPHOM MOJISpPHOMN
oOnacTi 3eMJIM Ha OTAEbHBIC XapaKTEPUCTHKH JIbJa aKBaTOpUu ceBepHOU dacTh OOCKOil ry0onl —
paiioHa HanboJIee aKTUBHOM XO3IMCTBEHHOM NeaTenbHOCTH PO B mociennee necsaTuiieTue.

OmnpeneneHo, 4To 3a MOCIEIHUE YETHIPE ACCATUIETUS NMPOU3OLUIA CEPbE3HBIE U3MEHEHMUS
MOpP(}HOMETPUYECKUX U MPOYHOCTHBIX XapaKTEPUCTHUK JIbA.

OneHky TONILMH JIbJa, MOJIYYEHHBIE IO MPOCTHIM AMIUpPUYECKUM Gopmyaam (B
3aBHCHUMOCTU OT CYMMBI «IpaJyco-IHEH Mopo3a») MOKa3biBaloT, uTo B OOckoil rybe mpousouuio
YMEHBILIEHUE TOJIUHBI JIbJ1a, B cpeaHeM, Ha 10-15 %.

[TpouHOCTHBIE XapaKTEPUCTUKH JIbJ]a PAacCMaTpUBAIKCh IS JIByX IMEPHOAOB — IMepuoaa
MaKCUMaJbHON MPOYHOCTH JbAa (A1 AAHHOW aKBaTOPUM OOBIYHO 3TO MapT MECSI) U MepHoAa
MaKCUMAaJIbHOTO Pa3BUTHUS (TONILMHBI) JbAa (OOBIYHO Mail Mecsl, 0 Hauyaja Iepuoja TasHUs).
[TonydeHo, 4TO CHMKEHUE POYHOCTHBIX CBOMCTB JibJia (Ha U3TrU0 U cXKaTue) TOCTUraeT JUIst 000uX
paccMmarpuBaeMbIX epuoaoB BeauuuHbl 10-12 %.

Takum 00pa3oM, B XoJie BBINIOJIHEHUS HCCIEA0BaHUSA ObLJIO MOJIYYEHO, YTO B IOCIIEAHUE
JNEeCATUIIETUS, TMOJA BO3AEWCTBUEM MIo0ambHOro moterieHus, B OOckoil ry0e mnpousouuio
3HAUUTENbHOE OCNalbleHue JIeASHOTO MOKPOBA, KAaK MO TONIIUHE, TaK M M0 MPOYHOCTH. JaHHOE
00CTOATENBCTBO, HECOMHEHHO, IIOCIOCOOCTBYET MPOJOKEHUI0O M PACHIMPEHUI0 OCBOCHUS
paccMaTpuBaeMoil akBaTOPUU POCCUMCKMMHU KOMIIAHUSAMHU HE(PTEra3oBOro CEKTopa.

50



Pacnpocrpanenue npunasi B 3cryapusix Oou u Enucest

npH rJ1002JIbHOM NOTEINJIEHUH
Bunorpanos P.A., AuapeeB O.M., Opaosa E.1O.
Apkmuueckuii u aumapKmu4ecKuti Hay4Ho-ucciedosamenvckuil uncmumym, Cankm-
Ilemepoype

PaccMOTpeHO MpOCTpaHCTBEHHOE paclpocTpaHeHue npumas B ceBepHo yacTu OOb-
Enucelickoro pernoHa B YCJOBUSAX BIMSHHMA INIOOAJBHOIO MOTEIUICHHS KJIMMaTa B CEBEPHOI
nossipHoi obnactu 3emnn. Ha ¢one nHTeHCMBHOTO ocBoeHUs Poccuiickoil ApKTHUKH, yKa3aHHBIN
BOIIPOC JIOMOJIHUTENIBHO MPHUOOPETAET BAXKHOE XO3HCTBEHHOE 3HAUCHHE.

Ha ocHoBe nenoBeIX KapT mo akBaropusiM scTyapueB OOu u Enuces 3a mnocnennue
JECATWIETHS] IPOAHAIU3UPOBAHO IOJIOKEHUE KPOMKHM IpuUIas B IEPUOA €ro MaKCUMaJIbHOIO
pa3Butus. M3MeHeHue rpaHUIbl MAaKCUMAIbHOTO PAacpoCTpaHEHUs mpumas B dcTyapusx O0u u
Enncess xopomo coriacyercs ¢ TeMmeparypHbiM ()OHOM armocdepsl B peruoHe, B KOTOPOM
OTPa’KaeTCsl BIMSHUE MPOLIECCOB INI00AIBHOTO MOTENICHHUS.

Ha ¢one xonebGanuii miuomanu npunas Ha o0eHX aKBaTOPHSX 3a aHAJIM3UPYEMBbI Mepros B
1eJoM HaOMIoJaeTcsl CMEIIeHHEe KPOMKH B IOKHOM HAalpaBiI€HMHU. AHAJIOTHYHBIE BBIBOJbI
OTMEUAIOTCsl y IPyTHUX aBTOPOB B HCCIIEIOBAHUAX MO ceBepHOM yacTu OOCKOH TyOBl.

OpHako MpH aHaldM3€ pacHpOCTPaHEHMs IMpUIlas Ha YKAa3aHHBIX AaKBaTOPHSX CIEAyeT
00s13aTebHO YUYUTHIBATh BIUSIHME Ha JIEJOBBIE YCIOBHS YBETUYEHUS MHTEHCHBHOCTHU CYIOBOIO
Tpaduka MpU OCBOCHUM peruoHa. Tak perynspHas 3UMHsSL MOpckas HaBurauus B Enuceiickom
3anuBe U3 nopra JynuHka (s Hyx1 komOunaroB Hopunbcka) ocymectsusiercs ¢ 2008 roga. B
OOckolt ryOe JBe OCHOBHbIE TOYKM 3uMHell HaBurauuu: nopt Caberra (¢ 2013 roma) u
HedTeHaIMBHON TepMmuHan «Bopora Apktuku» y Meica Kamenssiii (¢ 2015). MIHTeHCHBHOCTb
CYZIOXOZICTBA JJOCTUTAEeT HECKOJIbKUX JIECATKOB MPOXOJI0B CY0B B Mecdll. O0s3arenbHble MpU 3TOM
IPOKJIAIKU JIEAOBBIX KaHAJIOB B IMPUIIAE M YacTOE€ UX OOHOBJICHHE HE MOTYT HE OTpa)kaTbCs Ha
YCTOMYMBOCTH HEMOJBUKHOIO JIEASHOTO MOKpoBa. OlHAKO M MO aHTPONOI€HHOMY BO3JEHCTBHIO
JIeNIaTh OIHO3HAUHBIE BBIBOABI HEBO3MOXKHO, TaK KAaK B OTKPBITBIX HMCTOYHUKAX HENOCTATOYHO
JIOCTOBEPHBIX JJAHHBIX 110 CYI0BOMY Tpa(uKy.

Takum o00pa3oM, BBIABICHBI [JBa OCHOBHBIX (hakropa (ImoOajabHOE TMOTEIUIGHUE U
MHTCHCU(UKAIMS CYIOXOACTBA), BIMSIOINIMX Ha pacnpocTpaHeHue mpumnas Ha ceBepe OOb-
Enuceiickoro pernona. Bkian kaxxaoro Tpedyer 1aibHEHIIEro yTOUHEHHS.
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TemneparypHblii pe:kuM OypeHHsl CKBa:KHH B KPHOJIUTO30HE
Yucrakos B.K.
Canxm-IlemepoOypeckuil 2opubiti yHugepcumem

ITocTostHHBINH POCT 06BEMOB OYpPOBBIX PA0OT B CIOKHBIX IPUPOAHBIX U F€0IOTOTEXHUUECKUX
YCIIOBUSIX, COBEPILIEHCTBOBAHNE U pa3pabOTKa HOBBIX CIIOCOOOB M TEXHOJIOTHM OypeHHsl OnpeaessieT
BCE BO3pacTapollee BIMSHUE Ha APPEKTUBHOCTb COOPYXKEHHE CKBAKUH TEIUIOBBIX U
MacCOOOMEHHBIX IPOLECCOB, M3YYEHHE U PETYIMPOBAHHE KOTOPHIX CTAaHOBHUTCS OIHOM U3
aKTyaJbHBIX 3a7a4 UCCIIEIOBaHUS.

[IpoBeneHHBIE B 3TOM HampaBieHHH paOOTHI MOKa3zand, 4to 3¢QeKTHBHOE OypeHwe,
CKBAKMH pa3IMYHOIO HA3HAYEHWs B pa3pe3ax, IPEICTaBICHHBIX MOPOJAaMU KPHOJIHUTO3OHBI
(MHOrONIeTHEMEP3IbIMU TTopogaMu MMII, noBEepXHOCTHBIMU U MOA3EMHBIMHU JIEOBBIMU TOJILAMHU),
TpeOyeT Oosiee AeTaabHOE H3yueHHE 3aKOHOMEPHOCTEN TEIIOMacCONepeHoca B CUCTEME CKBaKMHA
— MacCHB TOPHBIX MOPOA U, IPEXKIE BCErO, XapaKTepa paclpeiesaeH sl TeMIepaTypbl BO BpEMEHU B
LIUPKYJIALIMOHHBIX IIOTOKAaX pa3JIW4HbIX IPOMBIBOYHBIX CpPEl M B OKPYKAIOUIEM CKBa)KHHY
IIPOCTPAHCTBE.

PazpaGotanHas Uit 3THX  ILeJedl  MareMarudeckass MOJENlb  HECTallMOHAPHOIO
TEIJIOMACCOIEPEHOCa ¢ BO3MOXKHBIMU (DA30BBIMH (arperaTHbIMH) MEPEXOJaMH B MacCUBE TOPOJ,
KaK C IOJIOKUTEIBHBIMH, TaK M C OTPULATEIbHBIMU TEMIIEpaTypaMmH, MO3BOJIAET AJI KaXA0ro
KOHKPETHOTO cllydas MEepedTH K HCCIelIOBaHUSAM 0Oojee MPOCThIX MOJENed M HalTH 3aMKHYTOE
OpUOIMKEHHOE HX PpEIIeHHWE B aHAIWTHYECKOM BMJE WIM YHCICHHBIMM METOAaMU. DTO JaeT
BO3MOYKHOCTb PEryJIMpOBaTh TEMIIEPATYPHbIN pexUM OypeHUs] CKBaXKUHBI C IIEJIbI0 COXPaHEHMsI MU
LIEJICHAIIPABJIEHHOTO U3MEHEHUS arperaTHOr0 COCTOSTHUS MOPOJ.

Pa3paborana Meronuka oIpeneiaeHHsl CBOMCTB, TEMIEpPaTypbl U peXHMa LUPKYIALUN
IPOMBIBOYHOMH Cpe/ibl, YUUTHIBAIOLIAsi 0COOCHHOCTH OypeHUs B KPUOIUTO30HE:!

1) Temmeparypa M IUIOTHOCTh IPOMBIBOUHOM Cpenbl, KOHTAKTHPYIOIIEH ¢ MOpoJaMu
KPHOJIUTO30HBI, 00€CTIeUnBACT TEPMOOAPUUECKUE YCIOBHSI UX CTAOUIBHOIO COCTOSIHUSA;

2) pacxon TPOMBIBOYHON Cpeabl Ompenensercss YCIOoBUSAMH 3()(EKTUBHOW OYUCTKH
CKBa)XXMHBI OT MPOJIYKTOB Pa3pyLICHHs MOPOJL C YU€TOM OCOOEHHOCTEN TemI000MeHa B MHTepBaIax
3aJieraHus MopoJi KPUOIUTO30HbI;

B kadecTBe mnpumepa MpencTaBICHBI PE3YJNbTaThl PACYETOB TEMIEPATYPHOIO pPEKUMA
OypeHusi CKBa)XKMHbI B paspesax, npenctaBieHHbIX MMII u mox Mep3noTHBIMU OTIOKEHHUSIMU
ra3oBbIx rujaparoB (Meccosixckoe M-e, 3arn. CuOHuph), U MTyOOKOW CKBa)KMHBI B AHTAPKTUYECKOM
JIEJIHUKOBOM IIOKPOBE CHapsaMH Ha LIJIaHTOKaoele.

AHanu3 TOJNy4YEHHBIX pE3YJIbTaToOB II03BOJISIET CUUTaTh, 4YTO TEMIEPATYPHBIA PEXKUM
CKBAKMHBI TpU OypeHHM B KOHKPETHBIX TI'€OJOTOTEXHOJOTMYECKHUX YCIOBUSX OIpelesieTcs, B
OCHOBHOM, TeMIIEpaTypol Mep3J/bIX TOJIb, YCIOBUSIMHU TEIUIOOOMEHA B CKBR)XMHE U B MEHbIIEH
CTEIEHH 3aBUCUT OT COOTHOILIEHUS Ha4yaJIbHON M KOHEYHOU TeMIepaTyp HUPKYISLIUOHHOIO MOTOKA.

Hopmanu3zanust TemneparypHOro pexuma OypeHHsl CKBaXMH B KPHOJIMTO30HE oOierdaer
ONTUMHU3ALIMIO OCHOBHBIX TEXHOJIOTUYECKUX IPOLIECCOB €€ MPOXOAKHU: pa3pylLIeHHs MOopox 3ados,
paboTy MopoIopa3pyIlaOLIer0 HHCTPYMEHTA, MPOMBIBKY, CTA0MIN3AI[MI0 CTEHOK CKBAaXXMHBI M MX
3aKpeIIeHue JUIsl IPOBEAEHUS CIELUaIbHBIX UCCIEI0BAaHUI WIIN KCILTyaTalluu.
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I[OJIFOBpeMeHHbIe (1)33131 MHOTI'0JIETHUX U3MEHEHUH CTOKA BOABI U TEIlJIA

KPYNHEHIINX apKTHYecKuX pek Poccun
I'eopruagm A.I., Kamnyruna E.A., Muirokosa W.I1.
HUncemumym eeoepaghuu PAH, Mocksa

HccnenoBanbl a0nroBpeMeHHble (a3bl M3MEHEHMH CTOKAa BOJABI W Temyla KPyHMHEHUIIMX
apkTHueckux pek Poccum B mepuon umHCTpyMeHTalbHbIX HaOmopenuit (1930-e — 2000-e rr).
O1ieHeHBI UX XapaKTePUCTUKH U BIUSHUE HA HUX aHTPOIOTEHHBIX (DaKTOPOB.

[Tonxon K aHanu3y JOJTOBPEMEHHBIX (a3 MHOTOJETHMX M3MEHEHHMH CTOKa BOABI M TEIa,
OOyCJIOBIIEHHBIX ~M3MEHEHMSMHU KJIMMara M aHTPOINOIEHHBIX BO3JCHCTBUI, OCHOBaH Ha
HCIIOJIb30BaHUM PAa3HOCTHO-UHTETPAJIBHBIX KPUBBIX, BOCCTAHOBICHUU PSJIOB CTOKAa BOJbI U TeIUIa
(3@ BBIUETOM  AHTPONOIEHHBIX H3MEHEHMH), aHaJIW3e JIOJNTOBPEMEHHbIX (a3 ux
MOBBIIICHHBIX/TIOHMKEHHBIX 3HAYEHUHN M OLIEHKE BO3JEHCTBHS Ha HUX aHTPONOTE€HHBIX (haKTOPOB.
OH 1O3BOJIET HCCIIENOBATh MHOIOJETHIO JIMHAMUKY BKJIaJa MPUPOAHO-KIMMATUYECKUX U
AHTPONOTEHHBIX (PAKTOPOB B HAOJIOaeMble U3MEHEHUS CTOKA.

BeisBriensl  onroBpeMeHHble (a3bl MOHMKEHHOTO U IMOBBIIIEHHOIO BOCCTAHOBJICHHOTO
CTOKa BOABI KpynHeWmux pek Bomocbopa Cesepnoro JlegoBuroro okeana (O6u, Enuces, Jlensr).
Nx npopomxutenbHOCcTh u3MeHsack ot 20 1o 50 ner. da3a NOHUKEHHOTO CTOKa Hayanach ¢ 1930-
1940-x rT., a cMeHUBIIAs ee (pa3a MOBBIIMICHHOTO CTOKA, KOTOPBIA MPOIOJKAETCS 10 TIOCIETHUX JIET,
¢ 1970-1980-x rr. ['010BO# M C€30HHBIN CTOK BO/BI B TeUeHHE (Da3 UX MOBBIIIEHHBIX U MOHUKEHHBIX
3HaYEHUH 3aMETHO OmIMYaeTcsl JApyr oT JApyra. PasHuna (oTHOCUTENbHO (a3bl MOHUKEHHON
BOJIHOCTH) B cpeanemM cocrtasisuia 10-20%, a makcumanbHbix 3HadeHui (40%) oHa mocturana Ha
Enucee B 3uMHUI CE30H.

Haubonee ouryTumMo aHTPONOTeHHBIM (DAKTOp CHIDKAET CTOK IIOJIOBOAbA (32 CueT
BHYTPUTOI0BOTO PEryJMpOBaHUs CTOKA BOAOXPAHWIMIIAMH), B MEHBUIEH CTENEHU TO0BOH CTOK
(u3-3a  0e3BO3BPATHOTO M3bATUS BOJABl HA 3alOJHEHHE MEPTBOr0 OO0beMa BOAOXPAHWIIMIIL,
JIOTIOJIHUTENBHOTO UCHIAPEHUS C UX aKBAaTOpUid, 0€3BO3BPATHOIO BOJONOTPEOIEHUS) U CYILIECTBEHHO
YBEJIMYMBAET CTOK 3UMHEIO CE30Ha B CBSI3U C HCIOJIb30BAHUEM BOJOXPAHWIMLI JUIS BBIPAOOTKHU
aNeKTpodHeprun. llepuos MHTEHCHMBHOTO AHTPOIOTEHHOTO BO3ACWCTBUSA COBHAT C MEPHOAOM
MOBBIIIEHHOTO TOJ0OBOTO W CE30HHOTO CTOKa, OOYCJIOBIEHHOTO MPUPOIHO-KIMMATHYECKUMHU
(dakTopamMu, 4TO MPUBEIO K UX POCTY Ha Kaxaod u3 pek. [Ipum 3Tom HauOosnbliee yBeIudeHHE
CPEHEr0 MHOTOJIETHETO 3a 3TU MEpPUOABI CTOKa npousouuio Ha Enucee u Jlene. Kak npupoxnHo-
KJIUMaTU4YeCKHE, TaK U aHTPOIOTE€HHbIE (DaKTOPbl OKA3bIBAIOT HA 3UMHMUI CTOK OJIHOHAIIPABJIEHHOE
BO37ICHCTBHE, MPUBOJS K €0 YBEIMUYEHHUIO, a B CIy4ae CO CTOKOM IIOJIOBOAbS U IOAa ACUCTBYIOT
pasHoHampaBieHo. B pesynbrate Ha cToK monoBoabsi Enucess u OOu mpeBaiupyromiee BIUSHUC
OKa3bIBAIOT aHTPOINOTreHHbIE (PaKTOpHI, U OH CHIDKaeTcs (Haubonee omyTuMmo Ha Exucee). Bo Becex
OCTQJIbHBIX CIIy4asiXx MpeoOnajaeT BIUSHUE MPUPOJHO-KIMMATHUYECKUX (AKTOPOB, KOTOPOE
IIPUBOAMT K POCTY CTOKA.

B MHOrojaetTHux H3MEHEHHAX TEIUIOBOIO CTOKa W TeMmieparypbl Boael O6u u Jlensl
BBISIBJISIFOTCSL  IBE JIOJITOBPEMEHHbIE KOHTpAacTHble ¢a3pl. Pa3za UX MOHIKEHHBIX 3HAYECHUH,
HauaBiasics B 1930-1940-e rr. u nponomxkasmasics 35-55 net, cmenunach Ha Jlene B 1970-1980-x
IT., a Ha O6u B 1990-e rr. ¢a3oii ux mnoBblmieHHbIX 3HaueHuil. Ha Enucee naOmromamuch nBe
MIPOJOIKUTENBHBIC (Pa3bl MOBBIIIEHHOTO CTOKA Tera (ogHa ¢ 1936 . mo 1953 1, a mpyras ¢ 1983 1)
U (aza MOHMKEHHOTO CTOKA, HauaBlIascs ¢ 1954 r. Pa3Huia TemnoBoro cToka B KOHTPAcTHbIE (a3bl
cocrasisger Ha Jlene okono 10%, a na O6u u Enucee 15%. Haunbonpmme n3MeHeHus B CTOK TeIlIa
aHTpOIOTreHHbIE (paKTOpbl BHOCAT Ha EHMCcee, CHUXKast €ero B EPUO UX UHTEHCUBHOTO BO3/IEHCTBHS
Ha 12%.

Uccnenosanus nposeaeHsl npu noaaep:xxkke PODU, rpantst 18-05-60240, 17-05-00948.
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COBpeMeHHbIe TCHIACHIIUU U BO3MOKHBIC IPUYHNHBI U3MeHeHM I PE€YHOTIO

nputroka B CesepHblii JlenoButbiii Oxean
IMukiaomanos A.H.
DI'FY Apxmuueckuii u AnmapxmuyecKkuil HayuyHo-ucciedosamenbckuu uncmumym, Poccus

CTOK peK sIBISI€TCSI HHTETPUPOBAHHON XapaKTEPUCTUKOM, OTpaXkaroleil MHOTOUHCIIEHHbIE
MPUPOIHBIE TIPOIIECCHI K M3MEHEHUS, IIPOUCXOSIINE Ha TEPPUTOPHH BOTOCOOPHBIX OaCCEHOB.
PeuHoli mpuTOK UTpaeT BaXkKHYIO pojib B IpecHOBOAHOM OanaHce CeBepHoro JlenoBuroro okeana
(CJIO), oka3bIBaeT CylIECTBEHHOE BIMSIHUE Ha COJIEBOM OalaHC U Jie1000pa3oBaHue. YBEIHUEHUE
npecHoBoaHOro B CJIO MOXeT MPUBECTH K HApYIIEHUIO YCTOHUMBOCTH ()OPMHUPOBAHUS CEBEPO-
ATIIAaHTUYCCKHUX FJ'IY61/IHHI>IX BOO U 0CJIa0IEHUIO TepMoxaHHHHOfI HUPKYIIOHUN ATaHTHYECKOTO
OKeaHa, KOTopasi OIpeeNseT KIuMaTuueckue yciaoBus oonpiiel yacti EBponbsl. Takum o6paszom,
Ba)KHO NOHMMAaTh COBPEMEHHbBIE U3MEHEHHS CTOKOBBIX XapaKTEepUCTUK, 0coOeHHO B EBpa3zuiickoit
qacTu APKTHYECKOTO BogocOopHOTro OacceitHa, Ha KoTtopoii hopmupyetcst 6omnee 70% peunoro
npuroka B CJIO.

WN3MEHUMBOCTH TONOBOTO U CE30HHOIO CTOKAa KPyNHEHIINX ApPKTHYECKHMX PEK
aHaJM3MpOBajach Ha OCHOBE MHOTOJIETHUX HaOmomeHud 3a mepuon mo 2015 r. ns ananmsa
CE30HHBIX TPEHJOB Ha peKax 3aperylupOBaHHBIX BOJOXPAHWIUINAMHU OBUTM BOCCTAHOBJICHBI
€CTECTBEHHBIE XapaKTEPUCTUKU CTOKA C MCIOJIB30BAaHUEM MOJENN TpaHC(OPMAILMU PEYHOTO CTOKA,
paspaborannoii B AAHWMU. Ha Bcex pekax HaOtomaeTcsi TEHACHIMS YBEIHUSHHs CPEAHEr0/10BOTO
CTOKa, OCOOEHHO 3aMeTHas B IIOCIEAHHE JIECATUIIETHUS. CylllecTBEHHO U3MEHWIOCh U
BHYTPHUIOZIOBOE pacIpeliefieHne cToka B  BogocOopHoMm OacceitHe CJIO. AHanu3 u3MeHEHHH
OCaJIKOB M TEMIIEpaTyphl BO3[yXa OCPEIHEHHBIX JUIsi TEPPUTOPUU BOAOCOOPHBIX OaccelHOB
KPYIHBIX PEK HE II03BOJAET CHENATh OJHO3HAYHOIO BBIBOJAA O TOM, YTO YBEJIHMYEHUE OCAIKOB
ABJISIETCS OCHOBHOW MNPUYMHOM u3MeHeHuM peuyHoro mnputoka B CJIO. B 10 X)e Bpems
3HAYUTENIbHBIA POCT IIPU3EMHOM TEMIIEPATYpPhl BO3AYXa, XapaKTEPHBIN JJI1 BCEH pacCMaTpUBacMOU
TEPPUTOPUH, BEAET K CYIIECTBEHHOMY HW3MEHEHHIO KPHUOTCHHBIX XapaKTEPHUCTHK, TaKUX Kak,
U3MEHEHHE CPOKOB U TOJILIIMHBI JIEISHOTO TOKPOBA, YBEJIWYEHUE IITYyOMHBI OTTaWBaHHUS B 30HE
BEYHOW MEP3JIOTHl U  YMEHBUICHUE CE30HHOTO IIPOMEP3aHMs MO4YBBI. J[aHHBIE U3MEHEHHS MOTYT
OKa3blBaTh CYLIECTBEHHOE BiIMAHME Ha (GOpPMHUpPOBaHHME peyHoro croka. Ha ocHoBe
HKCHEPUMEHTAIbHBIX HCCIEAOBaHUNH Ha HEOOJbIIMX BOIOCOOpaX ApKTUYECKHX PEK ObLI
OpoaHaIu3upoBaH ASGGEKT M3MEHEHHH KPHUOTCHHBIX XapaKTepPUCTHUK Ha KOJMYECTBEHHBIE
XapaKTEepUCTUKHU cToKa pek. JlaHHas palOoTa BbINOJHEHA NpH nojpaepxke rpanra PODU 18-05-
60240.
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Structure of snow-firn layer in the Vostok Lake area and along the Progress-

Vostok logistic traverse route, East Antarctica
Sukhanova A.A.', Popov S.V.%, Eberlein L.%, Scheinert M.%, Zirizzotti A.*, Urbini S.%,
Kashkevich M.P.!, Pryakhin S.S.?
1 - Saint-Petersburg State University, Russia;
2 - Polar Marine Geosurvey Expedition, St. Petersburg, Russia,
3 - Institute of Planetary Geodesy, Dresden Technical University, Dresden, Germany;
4 - National Institute of Geophysics and Volcanology, Rome, Italy;
5 - Arctic and Antarctic Research Institute, St. Petersburg, Russia,

nastya21622162@gmail.com

Keywords: Vostok Lake, East Antarctica, GPR profiling, GNSS measurements, ice
thickness, bedrock, accumulation, snow-firn layer.

During the austral summer field season of the 58th Russian Antarctic Expedition (2012/13)
the complex of the ground-based geophysical investigations has been conducted. This research was
aimed to study the structure of the snow-firn layer in the Vostok Lake area and along the Progress-
Vostok logistic traverse route. All investigations were performed in the framework of the
international cooperation between Russian, German and Italian specialists. The research included
deep-penetrating radar soundings at the frequency of 60 MHz. They resulted in study of the
structure of the glacier down to the bedrock. GPR soundings at the frequency of 200 MHz resulted
in wide information about the structure of the snow-firn layer. Geophysical measurements
complemented with GNSS geodetic observations, which made it possible to describe the ice surface
relief with high accuracy. Similar GPR profiling at the frequency of 270 MHz with high-precision
geodetic measurements were conducted along the Progress-Vostok logistic traverse again in
2017/18 field season. This data is being processed.

The research was carried out with the financial support of RFBR in the framework of a
research project No 17-55-12003 NNIO “Ice flow dynamics, subglacial hydrology and long-term
mass balance at Lake Vostok from the combination of geodetic GNSS observations and radio-echo
sounding”.
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CoBpeMeHHbIC M3MEHEHHS JIEAHUKOB Poccuiickoil ApKTHKH
I'naszoBckuii A.®D.
Huemumym eeoepaghuu PAH, Mockesa
glazovsky(@igras.ru

B nocnennee Bpemsi HazeMHoe olefeHeHHe apxunenaroB Poccuiickoir Apkruxku (Hosoit
3emnu, Cesepnoit 3emnn u 3emnn @panma-Hocuda) 3amMeTHO cokpamiaercs u3-3a yCHICHHS
MOBEPXHOCTHOTO TAasiHUS U YBEJIWYEHHUs CTOKA JibJla B OKeaH. MHTEHCMBHOCTh JMHAMHYECKUX
MOTEPb BBIBOJAHBIX JIEAHUKOB, JIOCTUTAIOLIUX MOpS, 3aBHUCUT OT CKOPOCTH JBW)XEHMS Jiba U
OTCTyNaHUs Kpasi, CKOpOCTeH OTKoja aiicOeproB M TasHUS HAa (QpOHTaNbHBIX OOphIBax. Takue
MOTEPH OKAa3bIBAIOT CYIIECTBEHHBIN BKJaA B OOIee COKpalleHue onefaeHeHus. B mokmage OymyT
pacCcMOTpPEHbl KOJIMYECTBEHHBIE OLIEHKA W3MEHEHHI OJEACHEHUsI apxurenaroB Poccuiickoi
ApPKTUKH, KOTOpbIE OMUPAIOTCS HA HOBBIE JaHHBIE O penbede MOMIETHOTO JI0XkKA, TONIIUHE
JICTHUKOB, TIOBEPXHOCTHBIX CKOPOCTSIX UX JIBFDKEHUS W M3MEHEHHSIX MX (PPOHTAIBHBIX YacTeH s
OTpeeNieHus] CTOKa JbJa, KOTOpPBhIE TAKXKE Ba)KHBI IJI1 OLIGHKH aWcOeproBOil OMAcHOCTH s
pelieHus MpakTUYECKUX 3a/1a4 OCBOCHUS IIeNib(a 1 CyI0X0ACTBA.

Uccnenoanue Obuto moanepkano rpantamu POOU Ne 18-05-60109 u BPUKC-PODU No
Ne 17-55-80107.
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I'nsaunosornyeckue U majeoriagunuoaornueckue ucciaeaopanusa AAHUMU na

apxunesaare CesepHas 3eMJi
boabmusinos /1.10., Eaxnkos U.C. Iapam3un A.C., ®énopos I.b., UnblomenkoBa U.A.,
CoxouoB B.T.
DI'BY «AAHHUH»

UccnenoBanust ieqHUKOB U nepurisanuana apxunenara CesepHas 3emiisi BO30OHOBUJIUCH B
2014 . B cBsi3u C opraHu3aluel HOBOW HaydHO-uccienoBatenbckor cranuuu AAHUUN «Jlegosas
0a3a «Mpic bapanoBa» B c¢-3 wactu 0. bonbieBuk. Ha Gnuxaiimmx k oOcepBaTopuu JI€THUKOBBIX
kynonax MymketoBa u CeménoBa-TsH-11laHCKOro OpraHM30BaH IISIUOJOTUYECKUN TOJTUTOH HUM.
JI.C.I'oBopyxwu, xotopsbiii B 1974 1. ocHOBan misinuoniorudeckui cranuonap «Kymon BaBunosay Ha
0. OkTa0pbcKoil PeBonronuu, JaBIIMii MHOTO JaHHBIX O COBPEMEHHOM M MPOILUIOM OJIEICHEHHUH
apxumnenara. Tpaauiuy DISIIHOIOTHYECKOTO CTAIMOHApa COXPAHIIOTCS B HOBBIX yCIOBHsIX. [Ipexie
BCEr0, OPraHM30BaHbl Macc-0allaHCOBBbIE HAOMIONCHUS, KOTOpHIE YK€ IOKa3alu Cialblid, HO
MOJIOKHUTENbHBIN Oalanc HaOmomaeMbIx JeaHukoB mocie 2011-2012 rr., korga karactpoduaeckoe
TasHUE CHEra U JibJja TMPHUBEIO K OTPUIATETLHOMY OalaHCy JEHHHKOB M JaKe pa3pyLICHHIO
menbgoBoro gegauka Marycesuya. Ho cyecTByromme JIMTeabHbIE TEHACHIINN K 3HAYNTEILHOMY
CHEr0 — M JIbJIOHAKOIUICHUIO Ha apXuIlejare WiM Ha OTIEIbHBIX €ro JeJHUKaX, OTPaXeHbl U B
KaTacTpopuIeCKOM COOBITUU — BBIJIBIDKEHUH B MOpPE JIOTIACTH BBIBOJHOTO JieAHUKA BaBuioBa. DT
TEeHACHIIMM ObUIM 3aMEeUYeHbl B 3aKIIOYUTENbHOW cepun HaOmopenuil Ha «Kymome Basumioay B
1989-1990 rr., a BbBLABIKEHHE JIEAHUKOBOM Jjomactd B 2014 1. sBisieTcd CBUIETEILCTBOM
MOJIOKUTENLHOTO OanaHca jJeqHuka Bapunosa 3a nociennue 25 ner.

B 2016 r. B neaHUKOBOM CHCTEME apxuresnara Mpou30mIIo emé OAHO KaTacTpoPUUECKOe
coObITHE — MEPETNOTHeHHE U COPOC BOJ B MOPE MO MOMJIEAHBIM KaHAllaM U3 MPUJIEIHUKOBOTO 03epa
CnapTakoBCKOTO. OTO TEPUOAMYECKH CIyYaroIIeecss COOBITHE KOHTPOJIUPYETCS JTHMHAMHUKOU
BBIBOJIHOT'O JIETHUKA, MOANPYKUBAIOLIETO IPUIIETHUKOBOE 03€pO.

UccnenoBanne mnepurifnuaia Takke BEAETCS TPATUIIMOHHO IO HAMPABICHUSM H3yYCHUS
03€p, IpeBHUX OEPETrOBBIX JTUHHM, YETBEPTHUYHBIX OTIOXKEeHHWHA. 110 TOHHBIM OTIOXKEHHUSIM 03epa
TBEPIOTO MOATBEPHKICHO paHEee BBIABUTABIIIEECS MPEIANOI0KEHNE O TOM, YTO BO BPEMsI TTOCIIETHETO
JICIHUKOBOTO MaKCHUMyMa JIJHUKaMH Obllla 3aHSATa TOJNBKO IIEHTpaTbHAsl BO3BBIIICHHAS 4YacTh O.
BonpiieBuk, U TeAHUKYA HE BBIJBUTAIHNCH JAJIEKO HA MPUOPEKHYIO paBHUHY. Takke MOATBEPKIEH
KJIMMAaTUYECKHUI ONTUMYM TOJIOLeHa, UMeBILINI MecTo Ha CeBepHOl 3emiie B HaYaJle rojoleHa.

Nzyuyenue npeBHUX OEpPEroBhIX JIMHUM OTYETIMBO MOKa3aIo Ha moabéM (He meHee 10 M) u
MocJenyrllee MOHMKEHUE YpPOBHA Mopsi Ha apxumenare okoino 2000 mer Hazan. [lonHsle
oTnoxeHus o3epa [mybokoro Ha octpoBe JlumiHem B 3anuBe AXMaTOBa MOKa3ajH, YTO B MOCIEIHUE
CTOJIETUSI YPOBEHb MOPSI aKTUBHO IMOBBIIIAETCS.

B menom ormeueHo, 4TO TISAIMOIOTHYECKHE W MEPUINIIIIMAIbHBIC mporiecchl Ha CeBepHOM
3emiie B HACTOsIIEee BpeMsl OYCHb AKTHUBHBI, a WX HAONIOACHHS C MOMOIIbIO HOBBIX TEXHOJOTHIA
OUYEHb MEPCIEKTUBHBI B IUIAHE MTO3HAHMUS MEXaHW3MOB dTHUX TIPOIIECCOB.
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3anacel Jbaa B JeAHuKax Ha 3emiie Hopaenmensaa, llnundepren, 1 ux

H3MEHCHMUSA 3a IMOCJICAHUEC JCCATHUICTHUA
JlappentbeB U.WU., I'mazoBckuii A.®., Maueper F0.51., MypaBbeB A.Sl.
HUncmumym eeoepagpuu PAH, Mocksa, Poccus

JlanHbie 0 ToNmMHE U Momaau u3MepeHHbix B 1999 u 2010-2013 rr.16 neauukoB Ha 3emie
Hopnenmienbaa WCMOIB30BaHBI JJIA OMNpeAeNieHus HMX O0BbEMA, yCTAaHOBJICHHSI CTAaTHCTHYECKON
JIOKAJIbHOM CBsI3U Mexay o0béMOM V u miomanpio A u3MepeHHbIX neaHukoB (V-A scaling) Buze
creneHHON GyHKIMHU V = cA' W OLleHKH 3amacoB JibJa Bo Bcex 202 JeqHUKaxX B 9TOM paiioHE M UX
u3MeHeHuit 3a epuos ¢ 1936 . mo 20022008 rr. J{ns 16 neguukos usmepennsie (10,03+0,03 km*)
u Bouncnennsie (10,82 kM®) 1o 1moTy4eHHO# JTOKaIBbHOM CBA3M OOIIKE 3aachl JIbJa OTINYAIOTCS Ha
~8 % u g Bcex 202 IEeJHMKOB MX BBIYUCIEHHBIH oOmui 00beM cocTaBisgeT 29,7 km’.
[IpuMmeHeHre peruoHaNbHBIX CBSA3EH, MONy4YeHHbIX paHee st 60 nennukoB CBanbbapna (Martin-
Espafiol et al., 2015) npuBOAUT K 3aMETHOMY 3aBBIIIEHUIO MX CyMMApHOTo 00bEMa 10 34,5 kM’

3a mepuon ¢ 1936 mo 1990 rr. (54 roma) oOmas TUIOMAAL BCEX JICAHWUKOB Ha 3emiie
Hopnenmensaa ymenbmmiack ¢ 738,1 no 546,74 xm* (ma 191,36 xM?), a X cyMMapHbIi 00beM,
OIICHEHHBIM MO JIOKAJIBHOW CBSI3U MEXKIYy OOBEMOM MW IUIOMAABI0 16 H3MEPEHHBIX JIEITHUKOB
cokparmics ¢ 44,9 no 31,2 xm® (ma 13,7 km?). 3a mepuon ¢ 1990 r. mo 2002-2008 . (~16 neT)
00m1as mIomaak JISJHUKOB yMeHbIMnack ¢ 546,74 no 507,95 km? (na 38,79 km?), a uX cyMMapHbIH
00BeM coxparmics ¢ 31,2 mo 29,8 kv’ (Ha 1,4 xv?). 3a Bech mepuon ¢ 1936 mo 2002-2008 1. (T.e.
3a nocnegaue ~30 JeT) Iomab JeIHUKOB yMeHbImnack ¢ 738,1 no 507,95 km® (na 230,15 km?), a
ux o6beM cokparmics ¢ 44,9 no 29,8 xm® (ma 15,1 km®). Temn cokpameHusi 00bEMa JIETHUKOB 32
yKazaHHble eproanl coctasma 0,25 kv'/rox, 0,09 km’/rox u 0,19 kM*/roz1, COOTBETCTBEHHO.

58



CoBpeMeHHOe cOCTOsIHUE U M3MeHeHus JieqHuKoB IlosisspHoro Ypana

B nepuoa 2000-2018 roxos
Hocenko I'A.', UBanos M.H.?, Cunnukuii A.A.°, Mypasbes A.51.',
Ko6eaes B.O.}, Hukutun C.A.!
'Unemumym 2eoepagpuu PAH
’Mockosckuii 2ocyoapcmeennvt ynueepcumem um. H.B.Jlomonocoea
' Hayunwiti yenmp uzyuenus Apkmuxu

OO6cyxnarorcs pe3ynbTaThl UCCIIEI0BaHNN OCIEAHUX JIET Ha JieaHukax [lonspHoro Ypana u
JIAETCSA XapaKTePUCTUKA UX COBPEMEHHOTO COCTOSIHUS. ISl KOMMYECTBEHHBIX OLEHOK M3MEHEHUM
pa3MepoB JIETHWKOB HCIIOIB30BaHbl JaHHBIC, TOJYUYECHHBIE BO BpEMs IIOJIEBBIX HCCIICOBAaHUMH,
pe3ynbTaThl 00pabOTKM MaTepuajoB COBPEMEHHBIX KOCMHUYECKHX cheMOK Sentinel-2 2016-2017
roioB U apxuBHble Marepuainsl. Ha ocHoBe pesynsratoB DGPS-chemok, BeimonHeHHbIX B 2008 u
2018 ronax, maeTcs olleHKa u3MeHeHui Oananca maccel nennruka UITAH 3a npomenmmii mepuos.

CpaBHeHue nonoxeHust rpanHull egHukoB [lomsipaoro Ypana B 2017 rogy ¢ nanueimu AOC
1953 . u kocmuueckux cheMok ASTER u Landsat 2000 1., cBUAETEIBCTBYET O MPOAOIDKAIOLIEMCS
yMeHbIIEHUU uX miomanan. OOmas BeIuYrHa COKpAIICHHs IJI0maay JeaHukoB 3a nepuog 2000-
2017 ronoB cocraBuna nopsanka 40%, a no ornomenuto Karanory neguukos CCCP ux miomans
ymeHbmmnachk BaBoe. Jlegauk MI'Y npakTudecku yTpaTwil JOJWHHYIO YaCTh U HAXOAUTCS HA TPaHU
ucuesHoBeHus. CpenHerojoBod Oamanc wmaccel Jnennuka WMIAH 3a stor mepuon umen
oTpulareabHoe 3HaueHue. [lo mpeaBapUTENbHBIM OIICHKAM €ro BEJIMYMHA B OSTOT TEPHO
cocraBisiia -0,42 M B.3./TOI.

HccnenoBanust mpoBonwiuch mpu mnojanepxke rpanra POOU Nel7-55-80107-BPUKC-a
«CoBMeCTHBIE HCCIEAOBAaHUS HW3MEHYHMBOCTH XapaKTEPUCTUK JISIHUKOB, CHera u (upHa B
TIOJIIPHBIX U CyOTOSIPHBIX paliOHAX».
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HN3menenus PasMEPoOB JJEAHUKOB M PaACPEACICHUEC OCHOBHBIX KIIMMATHYCCKUX
mapamMeTpoB B rOPHBIX JJEAHUKOBBIX paﬁOHax Ha TCPPUTOPHUH Poccun

(BTopas mosioBuHa XX-Hayayno XXI Beka)
Xpomosa T.E., ITonosa B.B., Hocenko I'A., MypaBbeB A.5l,, Hukutun C.A.
Unemumym [eocpagpuu PAH

Ha tepputopun koHTHHEHTanbHON Poccuum B HacTosiiiee BpeMsl paclojoXKeHbl 18 ropHbIx
JITHUKOBBIX CHCTEM 001IIei omanpio 3,6 Teic. KM2. [leTanbpHbIC CBeIeHHS O JeaHnkax Poccuu mo
cocTosiHUIO Ha cepenuHy XX Beka mpuBopastcs B Karanore nemnukoB CCCP (1965-1982), ero
mudposoit Bepcun (WGI), u B Aminace cHexHo-1e0BbIX pecypcoB mupa (1997). M3menenus
JenqHUKOB Ha Teppuropun Poccum B lornoleHe MO JaHHBIM MAJIEOPEKOCTPYKUUH ObLTH
HEOJHOKpaTHO paccMmoTrpeHsl B (Solomina 1999; Solomina et al. 2015; Solomina et al., 2016).
CBOAKY pe3yibTaToB HCCIEIOBAHMM COCTOSHUS JIEIHUKOB B PpsAJI€ KOHTUHEHTAJIBHBIX TOPHBIX
paifonoB B XX u XX1 Beke qist CeBepHoii EBpazun moxxno Haiiti B (Khromova et al. 2014) qus
teppuropun Poccun B (Kotlyakov et al. 2015). /locTynHOCTb CIyTHUKOBBIX JAQHHBIX BBICOKOTO
pas3peleHus, COBEPIICHCTBOBAHUE METOJIOB HCCJIEIOBaHMS MOCTOSHHO PaCHIMPSIOT BO3MOXXHOCTHU
JUIS TIOJTyYCHHsI HOBBIX JaHHBIX. [10SBIAIOTCS HOBBIE PErMOHAIBHBIE pabOThl, KOTOPBIE YTOUHSIOT U
pacIIMpPSIOT HAILIKM 3HAHUS O COBPEMEHHOM COCTOSIHUU M U3MEHEHUSX TOPHOTO OJIEICHEHUSI.

WccnenoBanusi, BEINONHEHHbIE B nocieanue 10—15 ner, nokas3plBaroT, 4TO B BEICOKOTOPHBIX
paifoHax 3emJiu MPAaKTUUYECKU MOBCEMECTHO MPOUCXOIUT POCT TEMIIEpaTyphbl MPU3EMHOTO BO3/yXa,
4TO MpOSBISETCS B COKpalleHWEe pa3smepoB JsenHukoB. Ha ceBepe EBpasum coBpeMeHHOE
MOTEIUICHHE KIUMara JeMOHCTpHupyeT HauOosee Bbicokue Temnbl. C 1990-x romoB Ha ¢one
HEKOTOPOIl TMPHOCTAaHOBKM pOCTa 3UMHEW TeMIeparypbl HaON0faeTcsl 3HAYMTENbHBIH POCT
TEMIIEpaTyphl JIETHErO CE30HAa. OTO KPUTHYECKH YCWIMBAET BO3/ACWCTBHE HAa MaTepUKOBOE
oneieHeHue. VI3MEeHeHnsl TeMIIepaTypHOTO PEKUMa U UX TEMIIBI, SIBJISIFOTCS PE3YJIbTaTOM BapHalvii
KpYNHOMAacIITaOHON aTMoc(epHO LUPKYISIUHA, KOTOPOM ompenensercs Takke W perdoHaabHas
HEOJIHOPOJHOCTh M3MEHEHMH TeMIepaTyphl, OCAJAKOB U COCTABISIOMIMX PaJHallMOHHOrO OanaHca,
0e3 ydera KOTOpOM HEBO3MOXEH aHalIM3  COCTOSHUS JIEAHUKOB B YCJIOBUSAX COBPEMEHHBIX
M3MEHEHU! KIMMAarTa.

B noknane mnpeactaBieH 0030p UMEIOMIMXCS K HACTOSILIEMY BpPEMEHHU pe3yJbTaToB
MCCJIENOBAHUN M3MEHEHUH JIEMHUKOB TOPHBIX palloHOB KOHTHHeHTanbHOM Poccum B XX n XXI1
BEKe, INOJIYYEHHBIX IPEUMYIIECTBEHHO C HCIOJIb30BaHUEM CIyTHHUKOBBIX JaHHBIX M aHaJIHU3
(OHOBBIX M3MEHEHHMH KIMMAaTHYEeCKHX IOKa3areliell B pallOHaX TOPHOIO OJIEJICHEHUs, B MEPBYIO
ouepeqb, 3UMHUX OCAJKOB U JIETHEW TEMIEpaTypbl, HUX MPOCTPAHCTBEHHO-BPEMEHHBIX
0COOEHHOCTEH pacmpesneseHus mo Tepputopur Poccuu, 4To Mo3BOJISIET COMOCTABUTH MacIITaObI
KIIMMaTUYeCKUX «CIBUIOB» C COKpallleHHeM IUIOH[aJyd JICAHUKOB B YCIOBUSAX pPa3HBIX
KJIIMMaTUYECKHUX U MIPUPOIHBIX 30H.

bnaronapuoctu. Ilpu nmoaroToBke myOoIMKauy UCHOIB30BaHbI PE3YyIbTaThl, MOJyYEHHBIE B

pamkax wuccienoBanuii mo teme Ne (0148-2014-0007 Ilmana Hay4HO-HMCCIEAOBATEIBCKUX PabOT
Nucruryta reorpadun PAH u o rpanty PI'O Ne 05/2017/PT'O-PODU.
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Hudposbie crepeoPoTochbeMKH I UCCIEIOBAHUS IBOTIOIUU

oJiefleHeHUus Jiab0pyca
Heuemocros C.I.', Xapbkosen E.I.", Cesmusepcros IO.I.', Cyunmun A.A'., Typuanunosa
A.C.", Cokparor C.A.', Komapos A.1O.', Kyinkos A.B.%, O. Mustafa O.°, Evangelista H.*
1 - Mockosckuti cocyoapcmeennbiii yrusepcumem umenu M.B. Jlomonocosa, Poccus,
2 — Uncmumym eeoepaguu PAH, Poccus,
3 - Thuringian Institute of Sustainability and Climate Protection, Germany,
4 - Rio de Janeiro State University, Brazil

B 2017 . ocyiiecTBieH o4epeaHON 3Tan IUCTAaHIMOHHOTO MOHUTOPHHIA KPYMHEHIIEro B
EBponie ropHOro omemeHenuss OnpOpyca. IloBTopHas crepeodoTorpamMmmeTpudecKas CheMKa
JICTHUKOB IOHOTO CKJIOHa ¢ (oToTeononuTHOro Oaszuca mepuona mpoBeaeHus MIT BnepBbie
BBITIOJTHEHA C HCIIOJIb30BAHUEM MMaHOPAMHOM ChEMOYHON yCTaHOBKH, CO3JJaHHOW HaMU Ha OCHOBE
mmpokoopMaTHoit 1M(poBoii (oTOKaMepbl ¢ BBICOKMM pasperieHneM. Ha s3bIkax JIeHUKOB
Bbonbimoii 1 Manblit A3ay ocymiecTBieHa a3popoTocheMKa ¢ OECIHIIOTHOTO JIETATeILHOTO anmnapara
(BILUTA) DJI Phantom 3 Advanced. Ilo pesynasratam CheMOK COCTaBIE€HBI ITU(POBBIE MOAEITU
penbeda (LIMP) moBepxHOCTe#l NeAHMKOB M MpUieraromux Tepputopuil. C HCMIOIB30BaHUEM
BbicokoTouHOTO0 ' HCC-nipuéMHmka ornpeneiaeHsl KOOPAMHATHI TOYEK 0aznca M Ha3eMHBIX OTIOPHBIX
TOYEK, YTO MO3BOJIMIIO MIPUBECTH K €AWHBIM cCHUCTeMaM KoopAuHaT U BeIcOT Bce LIMP, cocrapnenHbie
no Kaprorpadu4yeckuM H IMPPOBBIM CHEMOYHBIM MaTepuajaM Ha palloH HCCIeA0BaHUs.
Comnocrapnenue pa3HoBpeMeHHbIX [IMP 1o3BOAMIO TOMYyYUTh KOJIMYECTBEHHBIE [JAHHBIE [0
M3MEHEHUIO Pa3MepOB OJIeICHEHUsI DIb0pyca U BBITIOTHUTH OIIEHKY TOYHOCTH U3MEPEHUI pa3HBIMU
cnocobamu. OmnpenesieHbl BETHYUHBI OTCTyaHUs (PPOHTOB JISTHUKOB F0XKHOTO CKJIOHA.
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Kiaumaruueckue ¢pakropsl aerpaganuu ojeaeHenus boasmoro Kaskasza
B XX-XXI BB.

Toponos I1.A."%, Cemenos B.A.>*, Anemmna M.A.>, IllecrakoBa A.A°.
! Mockoeckuii 2ocyoapcmeennviii ynueepcumem um. M.B. Jlomonocoea, I'eocpapuueckuil
Gaxynomem, kageopa memeoponocuu u KIUMAmMonI02uu
? Unemumym 2eoepaghuu PAH, nabopamopus knumamono2uu
S Unemumym @usuxu ammocgepor PAH um. A.M. Obyxoea, rabopamopus meopuu Kiumama
! Uncmumym 2nobanvnozo kaumama u sxonozuu PAH, omden monumopumnza u 6eposmHocmmozo
NpOCHO3a KIUMama

AHanu3 CIyTHUKOBBIX JaHHBIX MOKa3bIBaeT, yTo B mocieanue 30 yer B ropax bombiioro
KaBkaza HabmonaeTcs KaracTpopuueckoe COKpalieHue IO N OJeICHEHUs, KOTOPOEe JJOCTUTAET,
B cpenHeM, -0.7%/roa. Orta uHbopManus IOMOJHIETCS pe3yiabTaTaMU HATYypHBIX JAaHHBIX IO
penpe3eHTaTuBHBIM JenHukaMm LlenTpanbHoro KaBkaza (Jlxankyar u [apabamm), coriacHo
KOTOpPBIM TIOTEpPsi Macchl COCTaBIISET, B CpeqHeM, okoio | M.B.3/ron. M3 pesynbraroB aHaiusa
JTAaHHBIX O KOMIIOHEHTax OajaHca Macchl CleqyeT, YTO COKpalleHrHe 00beMOB U IUIOIIAJIeH JIeTHUKOB
omnpesensieTcss MpeXAe BCEro aHOMaJUsAMHU aOnsduuM, TO €CTh HEpPa3phlBHO CBA3aHO C
METEOPOJIOTUYECKUM PEXUMOM TeIuloro nomayroaus. IlokazaHo, 4To OCHOBHOHM BKJIaJ B TasHUE
nennukoB KaBkaza BHocAT paavanuoHHblii Oananc (60-80%) u TypOyneHTHBIM TeriooOMeH
MOBEPXHOCTH JIeAHUKA ¢ atMochepoit (15-30 %).

Ha ocnoBe nmannpix peananmu3a ERA-Interim u HaGmroneHU BBISBICHBI OCHOBHBIC TCHICHITMHI
M3MEHEHUI TeMIIepaTypHO-BIAXHOCTHOIO pexxuMa bonbmoro Kaskasza 3a nepuon 1982 — 2014 rr
[Toka3zaHo, YTO B 1IEJIOM 10 PETHOHY OTMEUYAETCS] CTATUCTUYECKU 3HAYUMOE IMOTEIJIEHUE B JIETHUI
CE€30H, TECHO CBA3aHHOE C POCTOM TeMIEpaTyprl noepxHocTH YepHoro u Kacnuiickoro mopeit u
paaranrMoHHoro 6ananca. B pexxnMe 0caJkoB CTaTUCTUYECKU 3HAYMMBIX U3MEHEHHI HE BBISBICHO,
HECMOTPS Ha POCT MHTETPAJIbHOTO BJIAroCoAep KaHusi arMoc(ephl U NOTECHIIUATbHON KOHBEKTUBHOM
sHeprun (CAPE). Poct wuHTerpanbHOro BiarocofepkaHus KOMIIEHCHUPYETCS YBEIHMUEHUEM
JMBEPIeHINH BIIary BCIIEJCTBUE MHTEHCU(UKAIIMY KPYTTHOMACIITAOHBIX HUCXOISAIIMX JABWKEHUH, B
pe3yibTaTe Yero Ce30HHbIE U TOJOBBIE CYMMBbI OCAJIKOB CYIIECTBEHHO He MeHstoTcs. [lomoOHbie
3 QeKThI, BO3MOXKHO, SIBJISIOTCS CIEACTBHEM INIOOANBHOIO MPOLECcCa «PACHIMPEHHS TPOIHKOBY,
KOTOPBIA Hambosee SPKO MPOSBIACTCS B CMEIICHUH HUCXOMSIICH BETBH SYCHKH XOIJIM K CEBEpY.
OTOT mpolecc MOXKET NMPUBOAUTH K YBEJIWYEHHUIO IOBTOPSIEMOCTH AHTHLMKIOHOB HaJ HOKHBIMHU
paifonamu EBpoIibI B TEIJIOM MOJIYTOJUH, YTO BJIEYET 32 COOOM OTpULIATENbHBINA TpeH ] 00JIauHOCTH
U TECHO CBSI3aHHBI C HUM POCT pajJuallMOHHOro 0ajaHca M MPU3EMHOM TeMIepaTypbl BO3AyXa B
JIETHUE MECSIbl. DTUMU TEHICHIUSAMHU OOBSICHIETCS PE3KOE YBEIUUECHUE TassHUA JIEAHUKOB B CE€30H
abisiuuu, KOoTopoe Ha (pOHE MPaKTHUECKH HEM3MEHHOM aKKyMYNSLUU HPUBOJUT K COKPAILCHHIO
IoIaael 1 00beMoB OOJIBIIMHCTBA JIeIHUKOB KaBka3a.
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Bonpocsl MoHuTOpuHra JietHukoB Ha CesepHoMm KaBkase u Auirae
KonosaJioB B.I'., Pynakos B.A.
HUnemumym eeoepaguu PAH, Cmapomonemnuwiii 29, Mocxkea, 119017, Poccus

HeoOxomuMbIM 1 OUEBUAHBIM YCIOBHEM pa3pabOTKM M COBEPILIEHCTBOBaHMS METOJIOB
MOJIEIMPOBAHUS, pacueTa U MporHo3a oObeMa CTOKa € IUIOLIAAM OJeleHEeHUs B OacceliHax pek
CHETOBO-JICIHUKOBOTO THIA MUTaHUS CIY>KUT HCIOJIb30BaHHE MOP(HOMETPUUYECKHX HapaMeTpOB
BCEX JIEAHMKOB, PACIIOJNIOKEHHBIX BBIIIE 3aMBIKAIOIIET0 TUAPOJOTUYECKOro CcTBopa. JlnamazoH
OJTHOKPATHBIX OIpeJesieHuiI MOppoMeTpHUeCcKUX NapaMeTpoB JIEAHUKOB OXBaThiBaeT: B Karanore
neaaukoB CCCP [1-2] 1943-1968 roasi, B Karamore RGI v.5 [3] 1965-2004 rr. Ha CeBepHOM
Kagkaze u 2006-2013 rr. B 6acceiine p. Karynu (Anraii), a nunpopmauus B Karanore GAMDAM
[5] nns nenuukoB p. Karyns otHocutcs xk 2000-2002 rr.

B paGore [6] 000CHOBaHO MCMOJIB30BaHUE BBICOTHO-ILIOIIAIHBIX MAPaMETPOB JIEAHUKOB 32
1946-1975 rr. (mamnbie [1-2]) u 1976-2005 rr. (manusie [3]) mns pacuera CTOKa C IUIOMIATA
oneneHenus Ha CeepHoM KaBkaze u Anrtae B Teuenue 1946-2005 rr. [lockonbKy BHYyTpH KaKkJ0TO
U3 3TUX MHTEPBAJIOB 000OILEHHBIE CBEIEHUS 0 MOPPOMETPHUH JIETHUKOB MPHUHSATH yCTONYHUBBIMU,
nepBasi 3ajjada MCCIIEeOBAaHUs 3aKII0YaeTcs B OLCHKE M3MEHEHMs IJIOLIa, Yuclla U MapaMeTpoB
pacupenenennss TUICOMETPUYECKUX XapaKTepUCTUK JIEIHUKOB (aCHUMMETpPHsl, JKCLEecC, CpelaHee,
CPEIHEKBAIPATUUHOE OTKIOHEHHE, MUHUMYM, MAKCUMYM, MEIMaHa) MEKIY UX COBOKYITHOCTSMU B
1946-1975 u 1976-2005 rr. Pacnpenenenue iomanu negaukoB Fgl B GacceitHax pex CeBepHOTo
KaBkaza u p. Karynp mo manHbIM [3] HMCIIOIB30BAaHO TakXke [Js OLIEHKU INPOCTPAHCTBEHHOMH
penpesentaruBHocTH Fgl nemnmkoB Jxankyar u Manbrii AKTpy.

Bropast mpakTuuecku BakHas 3ajjada paOOThl HAIllpaBieHAa HAa BBIABICHHE BO3MOXKHOCTEH
WCTIOJIb30BaHMS JIOKAIBHBIX 3HAYEHUH aOisimuu/ineTHero OajaHca Macchl B MaciiTabe pEeuHBIX
0acceifHOB KakK JIOMOJIHUTENIBLHOIO apryMeHTa MpU MOAEIMPOBAHUU U pacdyeTax peYyHOro CTOKa 3a
UIOHb-CEHTSI0pp. Meron pemieHuss 3TOW 3aJaud — PErPEeCcCHOHHBIN aHaIW3 M OIpe/eTeHHe
JIeTEPMUHUPOBAHHBIX BKJIA/I0B HE3aBUCUMBIX IIEPEMEHHBIX B OMMCAHUE TUCTIEPCUH (DYHKLIUU.

3HaYUTENBHOE COKpalleHne Iiomann ojeaeHeHus B 1946-2005 rr., BbBIsBIEHHOE TIO
JaHHbIM [1-2] wm pe3ynbrataM AUCTAaHIMOHHOTO MOHUTOpUHra [3-5], BIOJIHE cCoOINIacyeTrcs C
0IHOOOpa3HOM TEHJEHIIMENH POCTa CPEIHUX B3BEIICHHBIX BBHICOT Zmax, Zmin, Zmean JICIHUKOB B
Oacceitnax pex CeepHoro KaBkaza u p. Karyns. B GoiblnHCTBE citydaeB sKcLiece pacrpeaesieHui
Zmax, Zmin, Zmean OIH30K K HYJIO, YTO 0O0Jiee WJIM MEHEEe COIIaCyeTcsl ¢ HOPMaJIbHOU KPUBOM
pacripeneneHus. JKclecc, cpeqHee U Meauana pacnpenenenuit Fgl B [1-2], u [3-5] ykasbiBatoT Ha
NOMABISIONIEE MPEOOIaTaHne YuCia JIEAHUKOB ¢ miomansio <0,5 kM’ DTOT pes3ynsrar He
TIOATBEPKIAET 3aJaHHYI0 APHOPHO PENPE3EHTATUBHOCTH JeanukoB Jkankyar (Fgl=2,5 km®) u
Manoro Axtpy (Fgl=2,9 KM’) OTHOCHMTENBHO PacCMOTPEHHBIX COBOKYIIHOCTEH JIEIHMKOB Ha
Cesepaom KaBkaze u Antae. M3mepenus ronoBoit aOnsuuu/ieTHero 6agaHca Macchl Ha JIEHUKAX
Maneiii AKTpy u [[>KaHKyaT MOKHO CUHATaTh PETMOHAIBHO PENPE3EHTATUBHBIMU TOJIBKO JUISI YACTH
BoJ10cO0poB B OacceiiHax pek CeBepHoro Kaskasa u p. Karyns (AnTaii).
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3. Randolph Glacier Inventory — A Dataset of Global Glacier Outlines: Version 5.0. July 2015.
http://glims.org/RGl/index.html
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HN3menenune o0bema senuukoB Lenrpanabsnoro Kaskasa 3a mociennue 60 et
Haiinenko A.A.
Mocxkosckuii [ocyoapcmeennuiii Ynusepcumem umenu M.B. Jlomonocosa, 2eocpagpuueckuti
Gaxyremem

naydenkosasha@gmail.com

C HayyHOM M NPaKTUYECKOW TOYEK 3PEHHsS] Ba)KHO 3HATh KOJIMYECTBO U W3MEHEHHUS BO
BPEMEHHU 3alacoB BOJbl B TOPHBIX JIEJHHKAX, MMOCKOJIBKY COKpalleHHWe MX IUIOHmaId U o0bEéMa
BbI3bIBAET B HACTOSIIEE BpeMs JIOMOJIHUTEIBHOE IOBBIIIEHWE YpOBHS MUpPOBOro oOkeaHa Ha
0,41+0,08 mm/rox [1,2]. Kpome TOro, ropHble JIGAHUKH CIYXaT BaXHBIM PECYpCOM MPECHON BOJBI,
UCIIOJIb3yEMOM Il OPOLICHUS], XO3SIMCTBEHHBIX M IPOU3BOACTBEHHBIX HYXK[, @ TAKK€ BbIPaOOTKH
ANIEKTPOIHEPTUH.

[opHble JI€AHUKH OTHOCATCA K YHCIY OCHOBHBIX HMHAMKATOPOB H3MEHEHUN KIMMAaTa.
TpaniuMOHHO peakuus JeJTHUKOB Ha M3MEHEHHMs KJIMMara OILIEHMBAJIACh IO KOJEOAHHIO HX
¢ponToB. Ho ¢poHT neqHuka pearupyer Ha W3MEHEHHUs KIMMara C ONO3/IaHUEM, 3aBUCSIIUM OT
pa3sMepoB JIeHUKa M CKOpOCTH ero maccooOmeHa [3]. M3meHeHue oObeMa JIEAHMKA 3a TOJ MU
Oosee MPOAOIKUTENBHBIN TMEpUOJ SBISETCS I0Ka3aTesieM, HEMOCPEACTBEHHO 3aBUCSALIMM OT
kauMata. Ha oTAenbHBIX JIeHUKaX H3MEHeHHe o0beMa MOXKHO OIpPENeNuTh IyTeM MpPsIMbIX
IJISLUOJIOTMYECKUX M3MepeHuil Oananca Maccel. [IpoBeneHune macc-0amaHCOBBIX HaOMIOACHUN Ha
OONBIIMX MO TUIOLIANU JIEIHUKAX COMNPSIKEHO C MHOXECTBOM MpoOJieM, INMTaBHBIMU M3 KOTOPBIX
ABJISIOTCA OONbIIME OMIMOKHM, BO3HUKAIOIIME M3-32 HEPAaBHOMEPHOCTH OXBaTa JIEHUKA CETbIO
u3MepeHuil. B nocnennue roapl Bece 6onee NOMyIsIpHbIM HAIIPABICHUEM B TIIALUOIOIMU CTAHOBUTCS
orpejesieHue W3MEHEHUN o0beMa JIEAHMKOB Teoje3nyeckuM mnyteM. [IpsmMble Macc-OanaHCOBbIE
HaOMIOACHUS TPOBOAATCS TOJIBKO Ha JIBYX CPaBHHUTENbHO HEOONBIIMX JIEAHUKAaX — J[XKaHKyare H
['apaGamm [4]. HemoHsTHO, Kak 3TH JaHHbIE MOKHO AKCTpPANojupoBaThb Ha Oojiee KpyIHBIE
JIEIHUKH, B KOTOPBIX CKOHLIEHTPUPOBAHbI OCHOBHBIE JIE0BbIE pecypchl KaBkasa.

HNmeHnHO mosTOoMy JaHHas paboTa MOCBAILIEHA H3YYEHUIO H3MEHEHUs o0beMa JIeHUKOB
Oacceiina p. Uepek, B ToM uymclne, KpymnHeimero nennuka KaBkaza — beseHrn u JenHUKOBON
cucTeMbl Dnpopyca.

JIuteparypHble HCTOUHUKU:

1. Jacob T., Wahr J., Pfeffer W.T., Swenson S. Recent contributions of glaciers and ice
caps to sea level rise // Nature. 2012. V. 482. P. 514.

2. Meier ML.F. Dyurgerov M.B., Rick U.K., O’Neel S., Pfeffer W.T., Anderson R.S.,
Anderson S.P., Glazovsky A.F. Glaciers dominate eustatic sea level rise in the 21st century //
Science. 2007. V. 317. Ne 5841. P. 1064-1067.

3. Kyty3oB C.C. U3menenue nennukoB BHyTpeHHero Tsub-lllans 3a mocnennue 150
net. Mocksa — 2009.

4. www.wgms.ch.
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Pe3yJ1bTaTbl IMOJIEBBIX l/ICCJIeIIOBaHI/Iﬁ JICIHHUKOB quOTCKOFO Haropbs
AnannueBa M.,
Hnemumym eeoepaguu PAH, Mockea
ananicheva@igras.ru

[lenbto paboOTHl SABISIETCS UCCIEJOBAHUE COCTOSIHMSI JIEAHUKOB UYyKOTCKOM Haropbsi - B
3anuBe JlaBpenTtus (Boctounas Uykotka) u B xpeOte Mckarens FOxxnas Uykotka, Poccusi, koTopble
OblTu omnmcansl emé B cepeaune 1970-x rr. P. B. CenoBbiM, U B naimbHEWIIEM U3Y4YalUCh JIHIIb C
MOMOIIBIO KOCMHUYECKHUX CHUMKOB.

Jlenaukn Yyxorckoro Haropwsi, mo ganHeiM P.B. CemoBa, mpencraBiieHbl HECKOIBKHUMH
M30JIMPOBaHHBIMK Tpynmamu (5 rpymnm). IlepBas rpymma w3 Tpex JIEAHMKOB pacHoOiOkKeHa Ha
CeBEPO-BOCTOKE YYyKOTCKOrO MOJyOCTpOBa Ha Xp. TeHnaHblid B 3anuBe JIaBpeHTHs, CpeIHsIs BBICOTA
rpanunbl nutanus (Hgs) — 500 m. Bropas rpynna — B 3anuBe Kpecra bepunroBa mopst Ha Xxp.
Uckarenp — cocrosuta w3 21 nmeguuka ¢ Hgy ot 500 go 1000 M. DT ABe Tpymmbl JIETHUKOB
M3YyYaJIUCh C MIOMOILbI0 CHUMKOB U B IIOJIEBBIX YCIIOBUSIX.

ITOCKONIBKY JIEMHUKH MMEIOT MAJIBIA pa3Mep M PacIOIOKEHBI B BBICOKOIIMPOTHOM palOHE,
TO KOCMHYECKHE CHUMKH MOTYT JAaBaTh oOwmuOkU. [loaTomy OBUIM TIPOBEAEHBI MOJIEBBIE
MapuipyTHbele uccienosanusi, GPS-cbéMka u ¢orochéMmka s JHajbHeimero mnocrpoenus 3D
MozieJiel TOBEPXHOCTH JIEIHUKOBBIX KapoB JEeAHHMKOB rpynmnbl JlaBpentus nerom 2017 . B
pe3yabrare NmoJjeBbIX 00caeoBaHUM ObUIM OOHApYXEHbI MOKPHIThIE BaJyHaMU OCTATKH JIEJHUKOB,
HaXOJsIIMecs B CTaguu TMONHOW aerpamanuu. Ilockonbky mnpoOypuUTh OTH OCTaTKU HE
IIPEACTABIIUIOCh BO3MOKHBIM, HEJIb3s1 TOYHO CKa3aTh, HACKOJIBKO BEJIMKO B HUX JensHoe Aapo. [lo-
BUJUMOMY, 3TH KpHOC(epHble 00BEKThl HAXOAATCS B CTaauU 0Opa30BaHUsA HEOOIBIIUX KaMEHHBIX
[JIETYEPOB.

[To ceenenbsm P.B. CenoBa B xpebre MckareHb Ha JaHHBIH MOMEHT COXPAHHWIUCH JKUBBIC
nenHukd, B aBrycre 2018 1. maHupyeTcs TMOJeBble HAOMIONEHUS HAa HECKOJIBKUX JIEIHUKaX
Oacceiina p. JlopoxHol, BKirouas JeaHuk [lepBenen, koroperii P.d. CenoB 1ocTaTroyHO AETaNbHO
n3ydan B 1980-e rr.

Baxuplii BBIBOJ M3 TOJIEBBIX PabOT — 3TO MOATBEPXKACHHE TOTO, YTO HCIOJIb30BaHHE
cHuMKOB, LandSat st OleHKH pa3MepoB TAaKOTO pojaa JIETHUKOB, OCOOCHHO B BBICOKOUIHMPOTHBIX
peruoHax, gaetr rpyOsie omuOku. M3ydeHue AMCTaHIMOHHBIMH METOJaMU MAJoro OJeIeHEHUS
MOJKHO JIMIIIb CHUIMKaMHU O4€Hb BbIcOKoTO pasperienus, Tuna SPOT, World View-2, 3 , u ..

Habntonaemble TEHAEHIIMKM B AUHAMHKE COCTOSHHS KpUOC(HEpHBIX 00BEKTOB UyKOTCKOTO
Haropbsi SIBJISIIOTCS pEaKlMed Ha pEruoHajJbHbIE KIUMATHYECKUE W3MEHEHUsT U TpeOyroT
JTANbHEWUIEr0 U3y4YeHUs Ui BBISBICHUS OOpATHBIX MPUPOIHBIX CBSI3EH M JMHAMHKHU MPUPOIHOMN
Cpezbl B TaHHOM KpaifHe c1a00 MCCIIeIOBAHHOM PETHOHE.
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OHeHKa KadyeCTBa MOBEPXHOCTHBLIX BOJX HpI/IE)JI])ﬁpyCLH Mo COACPKAHUIO

THIKEJIbIX METAJIJIOB
Kepumor A.M.', Pororaesa O.B.
' Boicokozopmuiil 2eopuzuveckuii uncmumym Poceudpomema, 2. Hanvuux
Uncmumym zeozpauu PAH, 2. Mockea

B pabore npezncraBieHbl pe3yiabTaThl CpPaBHEHMSI COAEPIKAHUS TSAKEIbIX METAIOB B
CHE)KHO- (DUPHOBOI TOMNIIE 3TajJOHHOrO JeaHuKa [apabamm(roxHbI CKIOH DiabOpyca) Ha
abcomotHoi BbicoTe 4000 M M peyHBIX BOJAX JIEAHUKOBOTO NMUTAHMS y HCTOKOB peku bakcal.
PaccmarpuBaeTcss comepaHHe TsDKENbIX METAIOB B pekax [apabamm, Azay u Tepckon
,bopMupyromnmx ucTok peku bakcan 3a nepuog c1999 r. mo 2010 . 3a yka3zaHHBII IEPHOA UMEIOTCSA
JaHHBIE MO KOHILIEHTpamuu ciemyromux Tsokenbix metamnoB(TM) :Cr , Ni, Mo , Mn , Pb.
Onu3oanYecKH onpenesuiuck -Ag, Zn , V. KoHIeHTpaluu NpUBEIEHHBIX JIEMEHTOB MEHSIOTCS B
npezenax OIHOro mopsiaka 1 6onee , Kak B CHEXKHOW TOJIILE TaK M B PEYHBbIX Bojax. MccnenoBanue
COJEpPKAHUSI TSDKEIBIX METAJJIOB B CHEXHO- (UPHOBO-JIEASIHOM TONIIE W PEYHBIX BOJAX
MPOBOIMIOCH K MOMEHTY MaKCUMAJIbHOTO CHETOHAKOIUICHHUSI HA TPaHUIIC MUTAHUS JIETHUKA(OKOJIO
4000 m).Ha yxa3zaHHOU BBICOTE MAaKCHMaJbHOE CHETOHAKOIJIEHME COOTBETCTBYET KaK IPaBHIIO
CepeVHE UIOHS.

[ns cpaBHenus copepxanusg TM B HcTOKax peku bakcaH ¢ MX COaep)KaHHMEM B JICIHUKE
['apabammu BbiOpaHa crtamuoHapHas Todka Ha ypoBHe 4000 M ,roe mpoBoaATcs HaOMIOAEHUS 3a
OanmaHcoM Macchl JieaHuka . [Ipu mpoBeneHnn Macc-0aiaHcoBBIX padOT K MOMEHTY MaKCHUMaJIbHOTO
CHETOHAKOIUIEHUs (KaK MpaBHJIO, BTOpasl MOJOBHHA HIOHS) MPOM3BOAMIICS OTOOp MpoO cHera Juis
onpeneneHus: kKoHIeHTparuu TM B cHexHoit Tommie. [IpoOsr oTOupanuck B mypde u3 CIoeB C
OJIMHAKOBBIMU CTPYKTYpPHO-CTpaTurpauueckuMu xapakrepuctukamu. KonnuecTBo mpod 3aBecuio
OT CHETOHAKOTUIEHUSI U MEHSIIOCh OT 7-8 10 18-20 B COOTBETCTBUM C MOLIHOCTHIO CHEXHOM TOJIILIH.
PaboTel Ha NeqHUKE MPOBOAMIMCH A0 Hayaia BOMOOTAAYM CHEra MpH TasHUM Ha 3TOM YpPOBHE.
Takum 00pa3oM, XUMHUECKHUW COCTAaB CHEXHOW TOMIMU ObUT OMM30K K XUMHUYECKOMY COCTaBy
aTMOC(EpPHBIX 0CAKOB, U3 KOTOPBIX C(POPMUPOBAJIACH CHEXKHAS TOJNIIIA.

[Ipu orGope mpob Ha JMEAHUKE MPOUZBOIWICST M OTOOp MPOO PEUHBIX BOJ Y UCTOKOB PEKHU
bakcan : u3 pex [apabamm , Aszay u Tepckon ,aBisromuxcs UCTOKoM peku bakcan . Takum
00pa3zoM, BpeMeHHO# HHTepBaJl 0TOOpa MpoO COBMAIaET.

BoiBoabl: 1.Conepxanue u u3MeHEHUE Bcex paccmarpuBaeMbix TM HOCAT UHIMBHIyalbHBIN
xapakTtep. XpoMm, CBUHEIl U HHUKeNb coaepkarca B komudectBax menee [IJIK(ITIK-3neck n Hinke-
JUI BOJIOEMOB DPBIOOXO3SIICTBEHHOIO HA3HAYEHUs) M MX AOCOJIOTHBIC 3HAYEHHS OTIMYAIOTCS
He3HauuTeapHO. KoHmeHTpamst MonuOaeHa B CHEXHOM TOJIIE 32 paCCMAaTPUBAEMbIN TTEPUOJT HIDKE
[TAK. 3nauntenbHOE coaep)kaHue MOIMOIEHA B PEUHBIX BOAAX BEPOSITHO OOBACHSACTCS TEM, YTO Ha
CKJIOHAaX HIWXKE JIEJHUKA U Ha €ro s3blke B MIOHE MJIET MHTEHCHUBHOE TasHUE U B (hOPMUPOBAHUU
MHUKPOIJIEMEHTHOTO COCTaBa, B YAaCTHOCTH MOJHMOJEHA, B PEYHBIX BOJAX MPUHUMAET ydacTUE
MOJICTUJIAIOIINE TPYHTHI.

2.HauGonpIiye KOHLIEHTPALMU COOTBETCTBYIOT MapraHily M IIMHKY. Beicokoe conepxaHue
LUHKA , KaK BYJIKaHOTE€HHOIO 3JIEMEHTAa B CHEXKHOM TOJILE ,BEPOATHO CBSI3aHO € (PymMaposbHOM
JeSTeIbHOCThIO, AHOMAJIMM MapraHia OOBACHSIOTCS BBICOKMM COJEpXKAaHHMEM €ro, Kak
MOPOA00OPA3yIOIIETO MHUHEpajda B TOJACTHIAIONIMX MOpoAax OIbOPYCCKOTO BYJIKAHHYECKOTO
neHtpa (OBLI).
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IIpumenenue nenerpomerpa SMP i ucciienoBaHus crpaturpaduun

M CBOMCTB CHEKHOIO IMOKpoBa
Komapos A.10.!, Cesusepcros IO.I. ', Typuanunosa A.C.", I'pedennuxos ILB. ",
Coxparos C.A.'
MTI'Y um. Jlomonocosa, 'eoepaguueckuii ghaxynvmem

Ha tepputopun mereoponoruyeckoit ooceparopun '3 MI'Y 4 roga (¢ 2014 mo 2018 rr)
BBITIONHSIUCh  PETYISPHBIE HCCIENOBAaHMUS CTpaTurpadud U CBOMCTB CHEXHOTO IOKPOBA.
HccnenoBanust BKIIOYaNIM B ce0sl pPEryispHbIE 3aMepbl aBTOMAaTHUECKUM JIaTYUKOM TOJIIMHBI
CHE)XHOTO TOKpOBa C JUCKPETHOCThIO | pa3 B 15 MuHYT, mepuoauyeckue HAOMIOICHHS 3a
CTPOCHHEM CHEXHOH Toimu B mypde. Onpeaensiiuch TONIIMHA, TUIOTHOCTh, TBEPIOCTh, TUIl H
pa3Mep KpUCTAJUIOB CHEXHOM TONIIM MU OTACNbHBIX €€ clloeB. M3MepeHus: TBEpAOCTH CHera
BBITIOJTHSJTUCH C HCIIOJI30BAaHUEM TEHETPOMETpa BhICOKOro (4 MkMm) paspemenust SnowMicroPen.
N3mepenust TBEpIOCTH BBINOIHSIUCH Yepe3 S0 ¢M 1o JIMHUU NPOTKEHHOCThI0 10-20 M.

Hccnenyercs mpocTpaHCTBEHHO-BPEMEHHAs W3MEHYMBOCTh CTPOCHUS U CBOICTB CHEXKHOTO
MOKPOBA 110 BEPTHKAIBHOMY (MEXKAY CIOSMH) U TOPU3OHTAIBHOMY TpOoGWiIsiM (B Mpenenax OaHOTOo
ciosi). BeimonHsercs conocraBieHue CpeIHUX 3HAYEHUI TBEPAOCTU U KOA(PPUIIMEHTOB BapUallul
OTJCNbHBIX CIIOCB CHEXHOW TOJNINM 3HAYEHHUSM IUIOTHOCTH, (opMe u pasmepy 3€peH B
Hux. OmnpeneneHo, 4YTo MCMOIb30BaHUE MPUOOpa MO3BOJISET YTOUHUTh TPAHMIIBI CJIOEB U BBISIBUTH
HEOJHOPOJIHOCTHU, HE UICHTUPUITUPYEMbIE TPATUIIMOHHBIMA METOaMH.
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Mopgosornyeckue 0CO0EHHOCTH MYJIbCHPYIOLIHMX JIEIHUKOB
KotasikoB B.M., Uepnona JL.II., Xpomosa T.E., MypasbeB A.5l., Kauaaun A.b., Trogpaun A.C.
Unemumym eeoepagpuu PAH
tkhromova@gmail.com

[lynecupyromye JeIHUKH — TPO3HOE SBICHUE TMPUPOABI, HM3YyUYE€HHE KOTOPOTO OCTpPO
HEOOXOMMO, TOCKONbKY pa3pyUIMTENbHOE BIUSHUE JEIHUKOBBIX IyIbCAllMi CKa3bIBACTCS HE
TOJIBKO Ha MPEaIobix STUX JICHUKOB, HO 3a4acCTYHO COIMPOBOXIACTCS COKPYIIUTEIbHBIMU

HAaBOJHEHUSIMHU HA MHOTHX JECATKAX KMJIOMETPOB BHU3 M0 JOJIMHAM BBITEKAIOIINUX U3 HUX PEK.

B 1998 rogy B u3nmanuum «Marepuansl IISLUOJIOTHYECKUX HccieqoBaHui» No 85 ObLn
onyonukoBaH Karanor mynscupytomux jegaukoB [Tamupa (aBropsl: I'b. Ocunosa, JI.I'. I[BeTkoB,
A.C. llerunaukoB, M.C. Pynak). B 2010 r. 6putn HagaTsl paboTHI 1O CO3MAHHIO €r0 AIEKTPOHHON
Bepcun. B Hacrosiimee Bpems B otnene niinuonorun WUI'PAH Ha ero ocHoBe co3maercs
anekTpoHHas ©Oa3a maHHbIX «llynbcupyromue nennuku [lamupa». B gokiange npencrtaBiieHb
nepBble pe3ysbTarhl ee aHanu3a. CoBMelIeHne OCHOBHOM TaOMuUIlbl 3TOM 6a3bl JaHHBIX ¢ OCHOBHOM
TaOJIHMIIe MUPOBOTO KaTaslora JISAHUKOB TIO3BOJIMIIO BBISICHUTH, KaK MOP(HOMETPUS MyITbCUPYIOIINX
JIETHUKOB oTIMYaeTcss OT MOpP(HOMETPUYECKUX OCOOEHHOCTEH  OOBIYHBIX  JICIHUKOB,
PAacIOJIOKEHHBIX B TEX YK€ PEUHbIX OacceiHax.

s npumepa B3aT OacceitH O6uxunroy. Ero 549 nenHukoB pasfeneHbl Ha TPU TPYIIbL:
JIEIHUKH C 3a)MKCUPOBAaHHBIMU B nociennue 70 JeT KpynHbIMU (TUIA «CEpIkKei») MOIBUKKaAMU,
JIEIHUKH C MPU3HAKAMU TAaKUX MOJBIKEK B MPOILIOM U JIETHUKUA 03 MPU3HAKOB MOABIDKEK. J[ist
KaXJOM U3 TpyNI BBIYKUCICHBl CpEIHUE BEpPTUKAJbHAs MPOTSKEHHOCTh, YKIOH, BBICOTA
MUHUMAJIbBHOM M MAakCUMaJbHOM TOueK JeAaHuka. [l NyabCUPYIOIIMX JIEAHUKOB OKa3ajoCh
XapaKTEepHbIM COUETAaHUE MAaKCUMAJIbHBIX U3 TPEX IPYII BEPTUKAIbHON MPOTSKEHHOCTU U BBICOTHI
BBICHIEH TOUKM C MUHUMAJIbHBIMU JJI TPEX FPYII YKIOHOM U BBICOTOM HU3LIEH TOUYKH.

Ha xapre Atnaca CHEXHO-JIEIOBBIX PECYPCOB MHUpPA, JEMOHCTPHUPYIOIIECH pacrpeieneHue
CpeIHUX JIETHUX TemIeparyp Bo3ayxa Ha ¢ukcupoBaHHOU BeicoTe (Ne 160 Ha ctp. 134), MoxHO
BUIETh, YTO OTa Temreparypa B OacceifHe OOMXHMHIOy NpaKkTHUYECKH HEW3MEHHa. DTOT (akT
MO3BOJISIET MPEANOI0KUTh, UYTO OONBIINE pa3Mepbl MYyIbCUPYIOIIUX JIGTHHUKOB 3TOro OacceiHa
CBfI3aHBl C M30BITOYHOI MO CPAaBHEHUIO C COCEJCTBYIOLIMMHU JIETHUKAMU akkymyssiuei. Kpome
TOTO, Majble YKIOHBI JOXa, YCJIOXHEHHOTO €ro BOJHOBOW MNPUPOAOH, dopMmupyomeics B
pe3ynbTare crenupuueckux OCOOCHHOCTEW JIETHUKOBOM APO3WH, CIIOCOOCTBYIOT — PETYJISIPHBIM
3aTPYAHEHUSM CTOKA JIbJIa U CO3AAHUIO MyJbCALIUOHHOTO PEKUMa.

PaGora Beimonnena mnpu mnomaepxkke Tembl Ne  0148-2014-0007 mnnmana HaydHO-
uccienoparenbckux padbotr Uuctutyra reorpaduu PAH.
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CHE)KHO-JIGI[SIHLIQ HaAKOIIJICHUA B nemepﬂoﬁ CHUCTEME CHe)KHaﬂ,

3anagubiii KaBka3s
Masgionos B.P.!, Dx6a S1.A.”
"~ Unemumym 2eocpaguu PAH,

? — Uncmumym sxonozauu AHA
bulatrm@bk.ru

[Temepnas cuctema CHexXHasl pacloio)KeHa Ha I0KHOM CKJIOHe XpeOTa PaznenbHblil (oTpor
b3bi6ckoro xpedta), 3ananueiii KaBkas, Adxaszus. [iyouna oxono 1760 M, nmpoTsKeHHOCTh Ooee
31 km. CHer HakamauBaeTcs TOJAbKO y Bxoxa Ha 1900 M HyM, KOTOpBI HAauMHAETCS LIUPOKUM
BEpPTUKAJIbHBIM Kosozel rmiyouHoi 40 M. B cepenuHe 3uMbl, Korja CHera BO BXOJHOM KOJOJIE
HaKaljInuBaeTcs: OONbIIOE KOJTUYECTBO, M KPYTHU3HA €ro CKJIOHA MPEBBICUT 45 rpasycoB, IPOUCXOIUT
dbopMupoBaHuEe CyXOW CHEXHOHM JaBUHBL. B 3TO Bpemsi Temmeparypa BO3AyXa U CTE€H MOJOCTU
oTpuuarenabHble. JIaBUHHBIN CHEr JBMIKETCS MO MU3BUIMCTBIM KPYTOHAKIOHHBIM ILENSM, 3AIOTHSIA
BCE HEPOBHOCTU HA CBOEM IIyTH, U JocTUraeT cBoja bombioro 3ana (anuna 1o 140 M, mupuHa 10
100 M, BbIcOTa 110 60 M), pacnonoxeHHOro Ha niryouHe okoso 200 M 0T BXxoJa, KyJa U HU3BEpraercs.
OTOT JaBUHHBIA CHET CQOPMHUpPOBAN B 3aj€ OrPOMHBIA CHEXHO-(DUPHOBO-JIIEASTHOW KOHYC,
3aHUMAOIUI OOJBIIYIO YacTh IUIOMIAAH 3aja. B 3aBUCMMOCTH OT MOCTYIJICHUS B 3aj1 JJABUHHOTO
CHEra M €ro KOJIMYeCTBAa BBICOTA KOHyca MOKeT m3MeHsAThesa oT 30 mo 60 M. B mocneanem ciydae
KOHYC 3aTbIKaeT BXOZ B 3aJl CHU3Y, U TNOCTYIUIEHWE JIABUHHOIO CHEra B 3aJ IPEKPALLaeTCs.
W3onauusa 3ana NpUBOAUT K YCTAHOBIIEHHIO MOCTOSSHHO B HEM MOJIOKUTEIBHOW TEMIIEpaTyphl
Bo3Ayxa. TasHUE CHera U JbJa BEIET K IOHMKEHUIO BBICOTHI KOHyca. [IOBbIIIEHNE U NTOHMKEHUE
BBICOTBl KOHyCa HOCHUT TEpUOJUYECKUN XapakTep C MPOAOKUTENbHOCTBIO OKoJo 45 ner.
[[MKIMYHOCTh HAKOIUIEHHUS CHETa B MOJIOCTH CBsI3aHAa KAaK C NEPUOJANYHOCTBIO CHEXHOCTU 3UM BHE
MemIephl, TaK U C KOHEYHBIM pa3MepoM MOJOCTH. J[j1sl HaKOIIEHHsI CHETa B MOJIOCTU OJIarOnpUsTHBI
XOJIOZIHbIE 3MMbI U OOJBIIOE KOJUYECTBO BBIMAJAIOIIEr0 CHera. XoJoaHas 3UMa CHOCOOCTBYET
YBEJIMYEHUIO JI0JIM HAMETAaeMOI'0 CHETa BO BXOJHOM KOJOJEL], YTO OJaronpusTHO AJis CXOAa JaBUH
BHYTPHU IOJIOCTU. B Teruible 3uMbl Iemiepa HEJOCTAaTOYHO OXJIAKIAETCS MOPO3HBIM BO3IYyXOM, a
JIOJsl CHEra, HaMeTaeMoOro BO BXOJHOM KOJIOJEL, YMEHbIIAeTCA. OJTO HE ONaromnpusTHO JUIs
(bopMHpOBaHUS CHEXHBIX JIABUH M HAKOIUIEHHs cHera B bonibiioMm 3ane memepbl. OQHAaKko gake
cepbe3Hble KoJleOaHMsl KJIMMaTa BHE Mellepbl HE CIIOCOOHBI BbI3BaTh PE3KHE MU3MEHEHUS pa3MEpoB
CHE)KHO-JIEJITHOTO Tejla B MeIepe, YTO CBS3aHO C OOJbIION MHEPLUMOHHOCTBIO CHEXHO-JEITHBIX
00pa30BaHMii, KOTOPBIE PACIONAralOTCsl B 30HE OTPULIATENIbHOM TeMIIepaTypHOil aHOMaINK MeIEephl.
OTO 03HAUYAET, YTO CEPbE3HBIX MU3MEHEHUU B KIMMAaTHYECKUX U THAPOJOTMYECKUX NapaMeTpax B
ATOM YaCTH MellepHON CUCTEMBI B OMKaNIINe TOAbl 0KUAATh HE IPUXOJUTCS.

Pa6ota Bemmonuena npu noguepxkke POOU, rpant Ne 17-55-40003.
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PaﬁOHHpOBaHHe IKCTPEMAJTBbHBIX I'€COPUCKOB B paﬁonax COBPEMEHHOT0
BYJKAHO-TJIAIIMAJIBHOIO B3aHMOHeﬁCTBHﬂ

(ua npumepe noayocrposa Kamuarka)
Manesuu T.M., Mapuenko E.C., Mypasbes 51./1.
HUncmumym eynkanonoeuu u ceticmonoeuu /[BO PAH

B mpenenax mo0oro pernoHa UMEOT paclpOCTpaHEHUE T€ WM UHBIE OMAcHbIC MPUPOIHBIE
MIPOIIECCHI, KOTOPBIE CIIOCOOHBI OCIOXKHHUTHh CTPOUTEIBCTBO M IKCIUTyaTalldi0 HH)KEHEPHBIX
COOpPY)KE€HUM, pa3idu4Hble BUJBI MPUPOJONOIB30BAHMS, Ja U MPOCTO  UYETOBEUYECKYIO
KU3HENIEATETLHOCTh. B OONBIIMHCTBE CIydaeB 3TH MPUPOIHBIC MPOIECCHI JOCTATOYHO XOPOIIO
M3y4YeHbl U HMX PACIPOCTPAHEHHE C TOW WM HMHOM CTENEHbIO JETaIbHOCTH MPE/ICTaBICHBI Ha
TeMaTudecknx kaprax. OmgHako W30BITOK WHOOPMAIMK YacTO 3aTPYAHSET BBISBICHHE CaMBbIX
OMacHBIX YYacTKOB, B Mpeaenax KOTOPbIX BEPOATHOCTh HMX PAa3pPYyLIUTEIBHOTO BO3ACHCTBUSA
HanOosnee Bricoka. OCOOEHHO ATO 371000THEBHO ISl PETHOHOB TJI€ B3aUMOJICHCTBHE Pa3HBIX BHJIOB
AKCTPEeMabHBIX MPUPOTHBIX SBICHUN MPOIIECCOB MOXKET MOPOXKIATh KaTacTpodudeckue COOBITHS
KOMIUJIEKCHOM MPHUPOJIBI.

[TpoGnema MOBEpXHOCTHBIX KaTacTPO(GUUECKUX MPUPOTHBIX MPOIECCOB, TAKUX KaK OOBAJHI,
OTIONI3HM, TIOABMXKKA W OOpYIICHHS JICTHWKOB, JIABUHHBIC TIOTOKH, a TaKXKe TaKUX PEIKUX
KPYITHOMACIITA0HBIX BYJKaHUYECKUX SIBICHUN KaK HAlpaBJICHHBIC B3PBIBBI, B palioHAX aKTHUBHOTO
ByJKaHW3Ma SBJISIETCSA BAXKHOW C TOUYKH 3pPEHHUS MPOTHO3a M TPEIYyNPEKISCHUS BO3MOMKHBIX
OTPUIATETIFHBIX TOCHEICTBUN TaKMX COOBITUH [UJIs HAXOMAMIETOCS B OKPECTHOCTSX BYJIKaHA
HaceneHuss W wWHpaAcTpykTyphl. Ilporecc ¢dopmupoBaHus TOMOOHBIX COOBITHIA, BKJIFOYAET
TpaHchOpMAIIUIO TUTA IBIKEHUS OT JICISHBIX JIABUH WIN JISTHUKOBBIX MOABMKEK B OOJOMOUYHYIO
JABUHY ¥, HAKOHEI, B BYJKAHOTCHHBIM CeJb (JlaXap) W3-3a HACHIMICHUS B XOJAE JIBMIKCHUS
00JIOMOYHOM MAacChI TaJIOW BOJOM.

OrneHKa OMAaCHOCTH TSI ATUX TUIIOB TPABUTAIIMOHHBIX MMOTOKOB YPE3BBIYAMHO TPyIHA H3-3a
UX XapakTepHbIX OCOOEHHOCTeW (B TMEpBYH oOdYepedb U3-3a TMOBBINICHHBIX TEMIepaTyp u
ra30HACKIIIEHHOCTH TIEPEMEIIAeMbIX MAcC MOPOJ), YTO TMPUBOIUT K IKCTPAOPIAUHAPHBIM CKOPOCTSIM
M JalbHOCTM  BBIHOCA OTIOKEHMM Ha TMpUJIEralollie HHU3MEHHOCTH; MPOTPECCUPYIOLIETO
HACBIIICHHS TOTOKA BOJOW BIOJb MYTH CJIEAOBAaHMS; KPYTOU Tepenaj BICOT B HAYAIBHBIA TIEPHOJ]
JBUKCHHSI, COTIPOBOXKICHUIO BO3AYIIHON yJapHOUN BOJIHBI B JIaBUHHOHM (pa3e MOTOKa; BOBICUCHUE
JIOTIOTHUTEIFHOTO MaTepuaiga 1Mo IMyTH cxona (KOTOPBIM MOXKET BKJIIOYATh CHET W PBIXJIBIN
00JIOMOYHBIN MaTepua); U MOBTOPSIEMOCTh MOJ0OHOTO COOBITHA. Takue COOBITHUS MOTYT 3aTPOHYTh
0071acTH, OT/IAJIEHHbIE OT BYJKAHOB W JICHHKOB, KOTOPHIE paHEE CUHTAINCH Oe3omacHbIMU. [[is
TIIATETHHON OIEHKU JTHUX PEIKUX KaTacTpOo(UUYECKUX SIBJICHHM, OCOOCHHO €€ IJIaBHOW CTaluH,
HEOOXOMMO pa3BUBaTh HOBBIC TEXHOJIOTMH OIICHKA TEOPHUCKOB B palOHaX COBPEMEHHOTO
ByJIKaHHU3Ma.

B Tedenne nctopuyeckoro rnepuoa HaOIIONCHHH 3a AeSITEIPHOCTHI0 KAMYATCKUX BYJIKAHOB
HaOIIONaINCh Pa3HOTO THUMA KaTacTpoUyecKhe NPOIECChl Ha HX CKIOHAX, MPUBOIAIINE K
W3MECHCHHUIO TPUIIOBEPXHOCTHONW CTPYKTYpPhl BYJIKaHA W COMPOBOXIAIONIUECS Pa3pyIICHUSIMU
BEPXHHUX YacTel MX MOCTpoek. Macmral 3TuX pa3pylieHui He3HAYUTENbHBIM A1 BCcero oObema
TeJa BYJIKaHA, U UX JIOKAJTU3AlMsI HA OTACIBHBIX YYaCTKaX CKJIOHOB 3aBUCUT OT MHOTHX (DaKTOPOB:
OT TUIA W3BEPKEHUS (IKCIUIO3UBHOE - 3(PQy3uBHOE, TEPMUHAIBHOE - JaTepaibHOE U T.IL.),
OKa3bIBAIOIIETO HEMOCPEICTBEHHOE BO3JCHCTBHE HA ITOBEPXHOCTH BYJIKAHMYECKOW ITOCTPOMKH;
JIaBJICHUSI MarmMbl Ha BHYTPEHHME CTEHKM KaHaJlOB B TIOCTPOWMKE, H3MEHEHHUs HakKJIOHa H
nedopmarmu MOBEpXHOCTH Pa3HbIX YacTed BYyJIKaHA; BHEIPEHUS JACK W CHUJUIOB IO TEKTOHUYECKH
OCJIa0NIeHHBIM 30HaM BYJKaHA; XapakTepa B3PHIBHOU NEATENBHOCTH; PAa3BUTOCTH COBPEMEHHOTO
OJICJICHEHUsI Ha BYJKAaHE M XapakTepa JBM)XCHHS JICTHUKOBBIX MacC, W, HAKOHEI, CEHCMUYECKOM
AKTUBHOCTH IO/l BYJIKAHOM (3€MJIETPSICEHUSI U BYJIKAaHUYECKOE JpOKaHHUE B TOCTPOMKE,
BO3ZHHKAIONIME HA PA3IMYHBIX CTAAUSIX W3BEP)KCHUS ), U TIyOMHHBIC 3eMJICTPSICEHUS, HE CBSI3aHHBIC
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C W3BEpKECHUSIMH HENocpencTBeHHO. Kaxnplii w3 3TuxX (HakTOpOB BHOCHT CBOM BKJIAJ B
YCTOMYUBOCTb MOCTPOMKH U MOXKET CIYXKMTh KaK JJIs MOJTOTOBKHU CPEebl Uil OOpYLIeHUH, TaK U B
KaueCcTBE TPUITepa AJIs Hayasla KaTacTpO(UIECKOro COOBITHUS.

Pabota BemonHeHa npu ¢puHancoBou moaaepxkke [Ipesunauyma JIBO PAH (rpant Ne 18-5-07).
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COBpeMeHHOE COCTOSIHHE OJICACHCHUSA KamuaTku
MypassbeB A5
Huemumym eeoepaghuu PAH, Mockesa

anton-var(@rambler.ru

[To cocrosauto Ha 2002-2015 1. oneneHenwe Kamuatku Obuio mpeacraBieHO 643
NefHMKaMu oOmied momaneo 769,47+30,27 km?. OneneHEHHE pPaCIpeneeH0 M0 TEPPUTOPUH
MOJyOCTPOBAa HEPABHOMEPHO BCIIEACTBHE pa3HOOOpasus ¢GopM Makpopenbeda, KINMATUISCKUX
pa3inuuuii, HAIUYUS WIA OTCYTCTBHUS COBPEMEHHOTO BYJKaHW3Ma. PallOHBI M y3Ibl OJleeHEHUS
KaMuaTtky MOXHO pa3OuTh HA TPH TPYIIIBI, CYIIECTBEHHO Pa3INYalONIUecs CTENEHb Pa3pyIICHHS
BYJIKAHHMYECKHX IMOCTPOEK U TOPHBIX XpeOTOB, U, KaK CJeNCTBUE, HabopamMu MOpP(hOIOTHYECKUX
TUTIOB JIETHUKOB: | — pallOHBI aKTUBHOTO BYJIKaHW3Ma, 2 — PalflOHbI YETBEPTHYHOTO BYJIKAHHU3MA, 3
— HEBYJIKAHUYECKUE PAOHBI.

B paiionax aktuBHOTO ByiakaHu3Ma Kamuarku pacmonoxeHo 92 neqHuka oOmei miomaapo
264,0849,39 xM’, B palioHaxX YETBEPTHYHOIO BYJIKAHU3MAa — 366 JIEIHHKOB OOLIEH IUIOIAIbIO
375,09+14,4 xM*, B HEBYJIKAHUYECKUX paiioHax — 185 nemuukoB oOwmei momansio 130,314+6,48
kM. TIpocnexuBaeTcs 3aKOHOMEPHOCTh U3MEHEHHMS! CPEHEN TLIOIIA/M JIEAHUKOB B 3aBUCHMOCTH OT
TUIIA palioHa oyieficHeHUs. Tak camble KpyIHble JeqHuku Kamuatku (cpenHuil pasmep sieqHuka 2,87
KM?) HaxomATCs B paliOHAX AaKTHBHOTO BylkaHu3Ma. Jlemumku Opmana (42,33+1,16 kM?) u
Bormanosuua (42,26+0,85 kMm?), pacnonokeHHbIe B paiioHe KIIHO4EBCKOro BylKaHa, SBISIOTCS
KpYIHEUIIMMHU JIEIHUKaMH MarepukoBod 4actu Poccuu. CpenHuil pasmep JEAHUKOB pPailOHOB
YETBEPTHYHOTO ByJKaHu3Ma cocrasiser 1,02 km’. HauMeHblimii cpemnuii pasMep JEIHHKOB Ha
Kamuarke HaOMogaeTcs B HEBYJAKaHUUECKHX paiioHax — 0,7 KkM?.

B pacnpenenennn Mopdonornueckux TUIIOB JISAHUKOB MO pailoHaM oneneHeHus KamuaTku
Pa3IMYHBIX TUIIOB TAKXKE MPOCIEKHUBAETCS 3aKOHOMEPHOCTb. Tak KapoBbIe U KapOBO-JOJMHHbBIE
JICTHUKH MPAKTUYECKU OTCYTCTBYIOT B pallOHaX aKTUBHOTO BYJKaHU3Ma, TIOCKOJIBKY (hOpMUPOBaHUE
COBPEMEHHOT0 Makpopesbeda B HUX eIlI€ He 3aBepIIMIOCh. B pailoHax 4eTBEpTUYHOIO BYJIKaHU3MA
JIOTISl KapOBBIX JIEMHUKOB cocTaBisieT 26,2 %, a kapoBo-HOMWHHBIX 15,3 %. Hambonbmas momns
KapOBBIX JICTHUKOB HAOMIOIaeTCs B HEBYIKAaHUYECKUX pailonax Kamuartku, rjae oHa cocraBiseT 56,8
% (momnst kapoBO-ONUHHBIX 14,1 %).

Haunbomee Hu3koe pacronokeHne ¢GPOHTOB JIEAHUKOB HaOmiomaercss Ha KpoHOIKom
noxyoctpose. B wactHoctn gpont nennuka Kopsito B 2013 1. pacnonarascst Ha BeicoTe okoino 300
M.

Onenenenne Kamuarku KpalilHe HEpPAaBHOMEpPHO pacHpelesieHO B 3aBUCUMOCTH OT
HKCHO3UIMK JIeMHUKOB. Tak HauOONBIIyI0 JONI0 OT IUIOH[AJAM OJIEACHEHHUs TOIyOoCTpOBa
COCTaBISIIOT JIEAHUKU Ioro-3anmagHoit (24,2 %), 3amannoit (24 %) u Boctounour (18,6 %)
HKCHO3UIIMM, HAaUMEHBIIIYI0 — JeqHuKu ceBepHoi (0,8 %), roxHoi (4,2 %) u roro-soctouHoi (8,3
%) SKCIO3UIMUA. DTO SBISETCS CIEIACTBUEM TOTO, YTO OCHOBHBIMH HMCTOYHHKAMHU aTMOCQEpPHBIX
ocankoB Ha Kamuatke siBisrorcss OXOoTckoe Mope Ha 3amaie WM Tuxuid OkeaH Ha BOCTOKE, a
KpYMHEUIIe TOPHBIE XPEOTH UMEIOT CyOMEpHINOHAIBHYIO OPUEHTAIIHIO.

PaGora BemonHena mnpu mnoxnepxkke Tembl Ne 0148-2014-0007 mnmaHa Hay4HO-
uccienoBarenbckux padbot MucTuTyTa reorpadun PAH.
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HN3menenne jgeannka Tomuu (LlenTpanbHbiid AJiTail) 3a nepuos

HHCTPYMEHTAJbHbIX HA0JIOACHU
Ocranun O.B.", JIpakosa I.C.!, Kopases M.B.', Bypbim P.J1.', Otron6asp J{3m03paa°
'Anmaiickuii 2ocyoapcmeennviii ynueepcumem (2. Bapnayn, Poccus)
? Xoeockuii 2ocyoapcmeennwiil ynusepcumem (2. X060, Monzonus)

WUucTpymeHTanbHble HaOmoneHus 3a jgenHukamu llentpansHoro Amnrtas Bemytes ¢ 1897
roga. 3a 3TOT MEPUOJ IO MAJIbIX JIEAHUKOB COKpaTuiauch Ha 20-40%, a kpynHbix Ha 8 — 20%.
Jlennuk Tomuu pacnosnoxeH B llentpanbHoM Autae, 3anmagHoMm JenHUKOBOM Yy3iie KaryHckoro
XxpeOTa, B BEepXOBbe JOJAMHBI p. Mynbra, B uctokax p. Tomuuku. OH OTHOCHUTCS K «TEIUIBIM»
JIETHUKAM, UMEET HEOOIBIIYIO IIIOIAAb — 9yTh Gonee 1 KM?, U 3aJeraer B ByXKaMEPHOM LIMPKE B
Jauana3oHe BbIcOT 2260 — 2850 M. bonpmiast yacTh JieAHMKA MPUYpPOYEHA K IpaBoMy Kapy. IlepBas
Tonorpaguyeckas cbeMKa JieAHMKa Tomuu Obuia mpoBeneHa B 1973 . P.M. MyxameToBbIM.
[ToBTOpHBIE CHEMKH JieAHUKA TTpoBoamiIHCh B 1983, 1995, B 2009-2010 rr., B 2016 1. (dacTuuHas —
npasbiit kap). B 2017 . Hamu Obl1a nMpoBeieHa CheMKa OBEPXHOCTH JIEAHHUKA, C UCIOJIb30BaHUEM
GNSS-npuemuunka (ITTOHACC/GPS) Leica GS08plus (6a3a u posep). CheMKoil ObUIO OXBa4€HO
nopsinka 80% muomany geanuka. CpaBHEHHE JAaHHBIX O BBICOTE MOBEPXHOCTHU JIETHUKA I1OKA3allo,
4To 32 nociennue 45 ner (¢ 1973 r.), NOBEpXHOCTH JE€IHUKA MOHU3MWIAach B cpenHeM Ha 30 M. B
LIEJIOM, CKOPOCTb WM3MEHEHHUSl MOJOKEHUS IMOBEPXHOCTU JIEAHMKA B MEPUOJ MHCTPYMEHTAJIbHBIX
HaOMIOCHUH M3MEHsIach BEChbMa HE3HAYMTENBbHO, COCTaBsAs He Oosiee MeTrpa B roa. Ilnomans
nexnvka Tomud B 1973 1. mo pesynsraram tonorpaduueckoil chbeMku coctabuna 1,55 km? B 2010 .
1,25 kM’ coBpeMeHHas IUIONa[b [0 JAHHBIM TOJEBBIX W3MEPEHUH W AemuppUpOBaHUs
KocMuueckoil cheMkn B 2017 1. coctaBuna 1,1 xm?. Takum 06pa3oM, IIIOIMAAb JIEAHUKA 33 HEPHOJL
MHCTPYMEHTAJIBHBIX HAOII0IeHU cokpaTuiack Ha 29%.

B 2017 romy c¢ muenpl0 BBISBICHHS MOIIHOCTH JEAHWKA TOMHY OBUTM TPOBEIACHBI
reou3nUecKre HUCCICIOBAHUS METOJOM Treopaauonokanuu. llepBele MomoOHBIE HCCIEIOBaHUSA
mpoBOAWIMCh, Ha naHHoM Jsennuke B 2000 1. mom  pykoBoactBom  C.A. Hukutuha.
3aukcupoBaHHas TOrja MakCHMallbHash MOIIHOCTH JIEJHMKA cocTaBuia 55 M, cpennss — 31,2 m.
Hamu Obi1 ucnonb3oBan reopagap PYTHON-3 ¢ antennsiM Omokom 50 MI'm. Orta wacrora
no3BoJisieT fgocturarte nryouHHoctd 40 M. IIpoduin reopanoaoKalmOHHOTO 30HIMPOBAHUS ObLTH
3aJI0KEHbl B 30HE AaKKyMyJSLUUU JIEAHMKA, C TaKUM pPacyeToM, 4YTOObl NPONTH BOIU3HU
MaKCHMaJbHbIX OTMETOK TOJIIIUHBI JIeTHUKA, YKa3aHHbIX B pabdote C.A. Huxuruna. IlpoiinenHoe
paccrosiHre (UKCHpPOBaIoCch ¢ moMmomblo GPS. AHanM3 MONMydYeHHBIX MaHHBIX IOKa3all, YTO
MaKCUMaJlbHas TOJIIMHA JIGAHUKA TI0 JIMHUM NMpomiIs cocTaBisieT 25-27 MeTpoB (B LIEHTPAIbHBIX
4yacTsSIX KapoB JIEIHUKA); CPEOHSs TOJIIMHA H3MeHseTcss B mpexaenax 16-17 m. MunHumanbHas
MOIITHOCTh JIEJHHUKA 10 JUHUU NpoQMiIs coCTaBHiIa 5 METPOB (B MecTe Mepexoja OJHOTO Kapa B
JIPYTOiA).
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Cucrema CUTHAJIMN3AallMH O JIaBHHAX, CCJIHAX, OIIOJIBHAX H ITaBOAKAX
IMuasraes C.B.!, Yepnoyc I1.A.%, ®enopenko F0.B.', ®uiaaros M.B.!, Jlapuenko A.B.'
'Honsapnoiii 2eopuzuveckuii uncmumym, 2. Anamumet, 2. Canxm-Ilemepoype

[Tpemmnaraercss mpocras HeIOporas CHCTEMa OIOBEIIEHUS O IPOU3OLIEAIINX ONACHBIX
CKJIOHOBBIX siBJIeHMsIX. CucTeMa pEerucTpupyer SBJICHHE C IOMOIIbIO 3JIEKTPOHHBIX J1aTYUKOB
MOJIOXKEHUS U TiepeiaeT MH(POPMAIHIO O COOBITUN M0 MOOUIIBHOM Tene(OHHOM CeTH Ha KOMIbIOTEP
OTBETCTBEHHOTO 32 KOHTPOJIb 3TUX SIBJIEHMH aexypHoro U B Buae CMC Ha 3apaHee onpeaeseHHbIe
tesnehoHbl. Peructpupyroiiee u nepeaarlee ycTpoiicTBo BMecTe ¢ OnokoMm nuranus (3 Oarapeu
tina AA) mmeer neGombmme rabaputel (0,15x0,05x0,05 M’) m Bec (0,1 kr), momemaercs B
YAApPOIIPOYHBIA TEepMETHYHBI KOPIYC M MOXET 3aKpeIUIAThCS pPa3IMYHbIMM croco0amu, B
3aBHCHUMOCTH OT THIIA 33/1a491 M yCJIOBUH B KOTOPBIX €€ HE0OXonuMo periath. PaborocrocoOHOCTD
PETUCTPUPYIOIUX YCTPONUCTB KOHTPOIMPYETCS YAAJEHHO C 3aJaHHOW MOTpeOuTeNIeM YacTOTOH.
KonmnuecTBO perucTpupyromumx yCTPOMCTB B CHCTEME INPAKTUYECKH He orpaHuyeHo. Jlus
KOMIIbIOTE€pa, Ha KOTOPBIM IepenaroTcs cooOlleHus paszpaboTaHa Mporpamma, MO3BOJISOLIAs
BU3YaJM3UPOBAThH MPUXOASAIIYIO C Pa3IMYHBIX YCTPOHUCTB MH(POPMALIUIO, B TOM YHUCIIE, IOKA3bIBATh
Ha KapTe MeCTa 3aperuCTpUPOBAaHHBIX sBICHUN. B Teuenue 3umHux nepuonos 2016-17 u 2017-18
LI CHUCTEMa INpOILIa ONBITHO-NPOMBINUIEHHbIE HUclbITaHus B AO «Amnatur» B XuOMHAX, rie
UCIIOJIb30BAJIaCh Il CUTHAJIW3allMM O COLIEAINMX JIaBUHAX M BOJOCHEXHBIX IIOTOKAaX, MOKa3aB
BBICOKYIO Pa00TOCIIOCOOHOCTh U HaJeXKHOCTh. [IpuBonsaTcs pesynbrarsl ucnbiTanuid. 1o sxenanuro
noTpeduTens, B clydyae OTCYTCTBUS B MECT€ YCTAHOBKM MOOWIBHOW Tene(OHHON CBs3H,
nepeaaroliee ycTpoicTBO MOXKET ObITh BBINOJIHEHO B BUAE paauo Moayis. Mcmonb3oBaHue
CUCTEMBl CHTHAJIM3ALMKM MO3BOJISET, B YCIOBUAX PEAKUX HAOMIONEHUH M OTCYTCTBUS BUJIUMOCTH,
JIOCTAaTOYHO TOYHO  ONpPENeNsITh BpeMs MPOM3OLIEAIINX SBICHUM U, CJIEI0BaTeiIbHO,
COBEPLICHCTBOBAaTh METO/bI MX IPOTHO3MPOBAHHUSA, a TAKXKE CBOEBPEMEHHO IPHHHUMAaTh MEPHI 10
HEIONMYIIEHUIO CBSA3aHHBIX C HUMH YpE3BbIYAMHBIX CHUTYyallUid, ONEPaTUBHO OPraHU30BLIBAThH
MIOHMCKOBO-CIIacaTellbHble M BOCCTAHOBMTENbHBIE paboThl. CHCTEMa MOXET OBITh COIpPSDKEHA C
pa3IMYHBIMU  UCTIONIHUTEIFHBIMU  yCTPOUWCTBaMH (CBETO(OpHI, muIarOaymbl, CHUPEHBI H T.1I.).
PaccmarpuBaroTcss BapHaHThl HCIIOJIB30BAaHUS CHCTEMBI Ul PErMCTpalMM TUAPOJIOTUYECKUX
XapaKTEPUCTHK, CEJIEH, ONOJI3HEHN U JIp.

75



O BBICOTHO MOSICHOCTH H AUHAMHUKE UIBMECHCHUS TEMIICPATYPLI TOPHLIX MMOPOJ
B xpeOTe Cynrap Xasra
Coicoasitun P.I., Cepuxon C.H., Kene3znsaxk M.H.
Hucmumym mepznomogedenus CO PAH, Axymck, Poccus
robertseesaw(@gmail.ru

Mepsnora B ropax wuMmeer creuupuyeckue OcCOOEHHOCTH (OPMUPOBAHUS U  PA3BUTHUA,
00yCIIOBJIEHHBIE IECTPOTOM NMPUPOIHBIX ycioBuil. XpebeT CyHTap-XasTa pacnoyloKeH B I0r0-BOCTOYHOM
Sxytun. Ota 001acTh €IMHCTBEHHAs B LEHTPaJbHO-KOHTHHEHTaIbHOU yacTh CeBepo-BocTtoka Asum c
HaJIMYMEM  3HAYUTEIBHOIO COBPEMEHHOIO HA3€MHOIO OJIEICHEHUs. PalloH XapaKTepus3yeTcsi pe3KO
KOHTHHEHTAIbHBIM KIMMaToM. CpeaHerojgoBasl TeMIeparypa BO3AyXa IO MeTeocTaHIuM Bocrounas
cocraBiusier —11,0°C. 3a nocnennue 70 ner Tpena e€ mnosbimeHus coctaBua 0.33°C/10 net. 3umsl
XOJIOJIHbIE ¥ MAJIOCHE)KHbIE, HAUMHAIOTCS B KOHIIE OKTAODSI, MOCIEAHNUN CHET B JOJIMHAX CXOAUT B Hadaje
Mas, B ropax B cepeauHe uioHsA. Jleto kopotkoe, ymepeHHoe. I'omoBas cymma ocankoB 500-700 mm.
Penbed cpeaHeropHslii, albMUNACKOTO THIA.

OcHOBHBIMU (haKTOpaMu, ONPEACIAIOMKUMU (OPMHUPOBAHUE TEMIEPATYPHOTO PEKUMA TOPHBIX
MOPO/ B CIIO€ TOMOBBIX TEII0000poToB xpebra CyHTap Xasita, SBISIOTCS: pelbed MECTHOCTH, IO
BO3/ICHCTBHEM KOTOPOro (OPMHUPYIOTCSI MHMKPOKJIMMAT, YCJIOBHSA TEIUIOOOMEHAa Ha IOBEPXHOCTH,
Terogusnueckre cBoiictBa mopod. VIMeHHO 3TH (akTOpbl ONpenenstoT OCOOEHHOCTHU TEIIOBOTO
peKuMa rpyHTOB B CJIO€ TOI0BBIX TEIUIO0OOPOTOB U F'€OKPUOIOTMYECKUE YCIIOBHSI PETHOHA.

B 2010 rogy corpynHukamu 1abopaTropuu T€OTEPMHUH B CpeIHEM TeueHuu p. Bocrounas Xanapira
(mputox p. Angan), B 200 kM ceBepo-BOCTOYHEe I. XaHIbpIra OBUIM HayaThl MCCIEJOBAaHUS 3a
TEMIEPATYpPHBIM PEKUMOM IOPOJI B pa3IUYHbIX JaHAmAadTHEIX ycinoBusx. B nepuon ¢ 2010 mo 2017
rog Obuio o0OpynoBaHO 18 peXUMHBIX IUIOMAAOK. [lmomane oxBara TEPpUTOPUM HCCIETOBAHUI
coctaBmia 20 kB. kM. Ha Bcex Toukax, ¢ MOMOIIIbIO aBTOMAaTU3UPOBAHHBIX CUCTEM BEAYTCSl HAOMIONECHUS
3a TeMIiepaTypoil nmopoa Ha riryouHe 1 MeTp, B 5 CKBaKMHAX - 10 MIyOuHbI 5 - 60 MeTpoB. BricoTHbIE
OTMETKM HaOI0MaTeIbHBIX IUIOMIAJO0K pacrmoiyiaralorcs B uHTepBase BbicoT 600-1750 meTpoB Han
YPOBHEM MOpPHI.

AHanu3 TMONYy4YeHHbIX JaHHBIX, IO3BOJMWJI JaTh OLEHKY  ocoOeHHocTeld (OopMUpPOBaHUS
TEMIIEPATYPHOTO PEXHMMA TOPHBIX IOPOJ, OLEHHUTh PEAKUUI0 TEMIEPaTypbl IOpPOJ B Pa3IMYHBIX
JaHAmAaPTHBIX YCIOBUAX HAa U3MEHEHUE KiIuMara. 3a CEMUIETHUN MepHo/1 HaOMIOIEHUH YCTaHOBIIECHO:

- B npenenax BbIcOT oT 800M no 1200Mm (TaekHas 30Ha) CpeAHErojoBas TeMIIEpaTypa MOpOA Ha
myouHe 1 merp u3MeHsiercs B Auanasone ot -3,9°C mo -7,2°C, o0pasys MosiC MHTEHCHBHOIO
pacnpeneneHus;

- Ha BbIcoTax OT 1200 mo 1600 M (moarosisIioBas 30HA) STOT AMAIA30H H3MeHseTcs or -6,2°C no
-7,4°C u ¢popmHpyeT MosiC yMEPEHHOTO PACIPEeICHHs TEMIIEpPaTyphbl;

- B MEXTOJIOBOM IIMKJIE CPEIHErol0Bas TeMIleparypa IpyHTOB Ha IiyOuHax oT 1 no 3 M umeer
TEHJICHIMIO K MOHW)KEHUIO, a HAa IIyOMHaX oT 7 70 25 M TeHJEHIMIO K MOBbIMeHHI0 ¢ Tpenaom 0,03
°C/ropn.
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CoBpeMeHHbIe U3MeHeHNsI TOPHOTO ojiefeHenns 3emuan [Ipunna Kapaa n
3anaaHoil yactu 3emun Hopaenmeasaa (apx. HInunodepren)
Yepuos P.A,, MypaBbeB AS1.

Hnuemumym eeoepaghuu PAH, Mocksa
rob31(@mail.ru

[Torennenune xnumara Ha apx. UlnundepreH, HauaBmieecs B 1920-x romax, mpuBeno K
3HAUUTEIPHOMY COKpAIEHUIO €ro TOpHOro ojeaeHeHus. HaubGonblive W3MEHEHHs TOPHBIX
JICTHUKOB OTMEYEHBI B 3amaiHoN yacTu 3emin Hopaenmensaa u Ha octpoBe 3emis [Ipunna Kapma.
VYBenuueHue cperHuxX JETHUX Temreparyp Boszayxa o 1,5°C 3a mocieaHue TONBEeKa Ha 3TOU
TEPPUTOPUU TMPOUCXOANUIO HA (POHE HEOONBLIOTO YBETWYEHMsI KOJUYECTBA TBEPIbIX OCAJKOB B
KoHLle XX BE€Ka, YTO MPUBEJIO K NOBBIIICHUE YPOBHS KJIMMAaTUYECKONH CHEroBoi imHuu Ha 200-250
M. MHOrHe€ JeIHUKH, PACTIONIOKEHHBIE HA HU3KUX THUIICOMETPUUYECKUX YPOBHSX, JTUIIMIUCH O0JIaCTH
AKKyMYJISILIMM, & UHTEHCUBHOE JIETHEE TasiHUE NIPUBENIO K UX 3aMETHOMY COKPAIEHHUIO.

CpaBHeHHME TpaHUI] JETHUKOB MOKa3zayno, yto ¢ 1936 mo 20162017 rr. tuiomaas JeAHUKOB
3anagHoi yactu 3emau Hopaenmensna coxparunack Ha 169,48 kv? win Ha 49,5%. Onenenenue
3emumn [lpunma Kapna 3a 1ot ke mepuoa cokparuinoch Ha 58,17 km? unu 50,9%. HauGonbmme
aOCOJIOTHBIE TOTEPH IUIOIIAAN O00eCHeymsn KPyHHbIE NOJIMHHBIC JIETHUKM W MHOTOYHCIICHHBIE
MaJble JICTHUKH, JICXKaIie Ha BeicoTax Himke 500 M.

HauOonpIme TeMIbl COKpaIeHUs JIEAHUKOB ObLIIM OTMEUEHBI BO BTOPOH MOJIOBHHE XX BEKa
Ha o. 3emus [Ipunua Kapna u ¢ 2000-x rr. B 3anagHoi yactu 3emnu Hopaenmensaa. Ilpu stom
JIE[IHUKHY, JIe)KallMe B LEHTPaJbHBIX M BOCTOYHBIX paiioHax 3emun HopaeHimenbna, okazaauchk
Oosiee yCTOWYMBBI K KIIMMAaTHUYECKUM M3MEHEHUSIM, Ofaroapsi UX BBICOTHOMY MOJIOXKEHHUIO U Ooee
HU3KOMY TeMmIeparypHoMy ¢OHYy Yy BOCTOYHOro mnoOepexbs o. 3amaanblii Inunbepren.
HaubGonpmunii Bkaaa B cokpanieHue ruiomanu oneneHenust 3emun llpunna Kapna BHecnu si3pIku
KPYIHBIX JIGJHUKOB, DPACHOJIOKEHHBIX Ha BOCTOUHOM mobepexxse. B 2017 romy miomanb
onenenenus 3emuu [Ipunma Kapma cocraBuna 56,0143 km?, a moTepy MIoOMaau JIeTHUKOB B 1990—
2017 rr. cocTaBasimu oxoiio 0,8 km? unn 1% B rox. Ilnomans oneaeHeHUs 3aMagHON YacTH 3eMIIH
Hopnenmensaa B 2016-2017 rr. coctaBmsna 172,7349,31 xkm?, a e€ eXerogHoe COKpaliecHUE B
nepuof ¢ 1990 mo 20162017 rr. — 2,78 km? unu 1,1%.
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Cokpaienue osiefeHeHue ropuoro y3ia TaBan-Bormgo-Oua ¢ Makcumyma

MaJIoro JEIHUKOBOI0 nmepuoaa
lanwmxkun [1.A., Ynctakos K.B., Kynaesa E.IIL., Boakos U.B., banues /I.B.
Canxm-Ilemepbypackuii 2cocyoapcmeentulil yhusepcumem, Hncmumym Hayx o 3emne

d.ganyushkin@spbu.ru, Ganushkinspbgu@mail.ru

HccnenoBanre OCHOBAHO Ha pe3yibTarax MHOTOJETHHMX IOJIEBBIX HCCIIEJOBAHUM, aHAIU3E
cryTHUKOBBIX JaHHbIX U ADC. B Manblii JT€THUKOBBIA MEPUOJ PEKOHCTPYHpPOBaHO 243 neaHuKa
cyMMapHO# miomaasio 353,4 km®. ITo pesynsraram aemudpuposanus cuumkos Corona Kk 1968 r.
4UCII0 JIETHUKOB BO3POCIIO (236) NpH yMEHBIIEHUHM CyMMapHO# muomamy 10 242 km*. Ha 2010 .
(c nmomonHEHWsSMHM MO pe3ysibTaTraM mnojeBbix uccienoBanuii 2015 r m 2018r) oneaeHeHue
npencTasieHo 237 neaHukamu cymmapHoi muomansio 200,9 km?. TakuM 00pa3oMm, ¢ MaKCHMyMa
MaJioro JIEIHUKOBOIO TMEpHoa oyieieHeHrne ropHoro y3ia TaBan-bormo-Omna cokparunock Ha 43%,
YTO HECKOJBKO MEHbIIIE M0 CPAaBHEHUIO C COCEHUMH JIEIHUKOBBIM LIeHTpamu (xpeber Uunxadesa,
maccuBbl [lambarapas, Llenren-Xaiipxan, Mouryn-Taiira). BepositHas npuunnaa — 0ojiee ryMuiHbIC
ycioBusi ropHoro y3ia TaBan-bormo-Oma, a Takke mpeoOnagaHue Oosiee KPyHHBIX JIETHUKOB,
OTHOCHUTEJIBHO YCTOMUUBBIX K MOTEIUIEHUIO. BiusHue pasmMepoB JEIHUKOB HAa UX YCTOMUHMBOCTh
MOATBEPXKAACTCS PA3IUYMSIMHU B OTHOCUTEIHBHOM COKPAILEHUH JISTHUKOB B Pa3HBIX YacTAX MaccHBa
TaBan-borgoOna: HamMmeHblllee coKpaileHue mpousonuio B Oacceitnax p. Ilaran-Ton (27%) u
Canranpip (37%) tae pacmonokeHbl HauOoliee KpymHbIE JI€AHMKH; HAIpPOTHB, HAa CHUXEHHOMN
nepudepun MaccuBa, TA€ MPeodnagaroT Maible JETHHKH, OTHOCHTEIBHOE COKpAalIeHHE ObLIO
BenHKo (74-79%). AHanu3 cokpaiieHus MSITH KPYMHBIX JOJMHHBIX JieAHUKOB TaBaH-bormo-Ona c
MaKCMMyMa MaJIoro JIEAHUKOBOIO MEpUOJia MO3BOJIWII BBISIBUTh TPEH]] K YCKOPEHUIO OTCTYIAHUS UX
SI3bIKOB, TEPBBI HMMIYJILC YCKOPEHUSI HX OTCTynaHuss umen mecto B 1970-e roawl, BTOpoOH
HaOmoaeTcsl B MOCIEAHEE NeCATHIIETHE, KOTAa OTMEYalUuCh CKOpOoCcTH oTctymanus a0 40-70 M B
roJl.

78


mailto:Ganushkinspbgu@mail.ru
mailto:Ganushkinspbgu@mail.ru
mailto:Ganushkinspbgu@mail.ru
mailto:Ganushkinspbgu@mail.ru
mailto:Ganushkinspbgu@mail.ru
mailto:d.ganyushkin@spbu.ru
mailto:d.ganyushkin@spbu.ru
mailto:d.ganyushkin@spbu.ru
mailto:d.ganyushkin@spbu.ru
mailto:d.ganyushkin@spbu.ru
mailto:d.ganyushkin@spbu.ru
mailto:d.ganyushkin@spbu.ru

I/I3MepeHne MOIIHOCTH JICAHUKOB
Ha OCHOB€ aHaJ/In3a HepeMeHHOﬁ COCTABJISIIOIEH MOTEHI[HAJIA

NPH BEPTHKAJTBHOM JJIEKTPUYE€CKOM 30HAHUPOBAHUH
Ceprees U.C., llITbikoBa H.b., lNuomkun /1.A., I'nedosa A.b.
Canxm-Ilemepbypeckuil 2ocyoapcmeennviii ynueepcumem, Mncmumym nayk o 3emue

B mnponecce mposenenust MHcTUTyTOM Hayk O 3emile KOMILIEKCHOW IISALMOJIOTHYECKON
skcnenuuuu jgetom 2017 r. B 3anagHoii MOHronuu ObLT BBIMOIHEH Pl reoQrU3nuecKiX U3MepeHuit
[0 THUIy BEPTUKAIBHOIO »3JIeKTpU4YecKoro 3onaupoBanus (B33) ¢ ¢ukcauueit nepeMeHHOM
COCTABJISFOILEH HAIIPSIKECHUS.

W3mepenust OblIM BhIMONHEHBI B 13-TM Toukax jeaHMkoB MaccuBa llambarapas. [lpu
aHajau3e IIOJIyYEHHBIX CHEKTPOrpaMM  BBIBICHO, YTO KpPOME NIYMOBOM COCTaBJISIOLIEH
IIPUCYTCTBYET CUTHAJI IIPEBOCXOMAILEH aMILIUTYAbI NEPUOJUYECKOTO M3MEHEHUS NIEKTPUUECKOIO
HanpspKeHWs. BBIABIEHO B KaXJIOM ClIydae OJHO MAaKCHMAJIbHOE AaMIUIMTYJHOE 3HaueHUe
CIIEKTPOrpaMMbl Ha MPOMEXyTke mnepuogoB curHamra ot 0,08 ¢ mo 0,23 c, 4ro yka3biBaeT Ha
FapMOHHYECKUE HM3MEHEHHs DJIEKTPOCOINPOTHUBICHHUS B TNPUIIOBEPXHOCTHOW 4YacTH JIEJHUKA B
TOYKaX U3MEPEHUM.

beuIM mpoaHamM3MpOBaHHBIE BO3MOXKHBIE HCTOYHUKHM JAHHOIO CHTHana. B wrore, st
00bsSCHEHMsI HAOIIOJaeMOT0 SIBJICHUS NpHUBIICUEHBI ceiicMonornueckue nanuble. [lo manHbM T.
Pukurake W Ap., HU3KOUACTOTHBIE MEXaHHWYECKHE KoJeOaHUs PpazIU4YHON MPUPOABI B TOPHBIX
MOPOAAaX €CTECTBEHHBIM 00pa3oM TpaHC(HOPMHUPYIOTCS B  COOTBETCTBYIOIIME HM3MEHEHUS
AJIEKTPUYECKOTO  CONPOTHBIEHUS TOPOBOTO  MpocTpaHcTBa mopoasl. Kpome srtoro, B
3a(pUKCUPOBAaHHBIX CHUTHajJaX Ha JIeJHMKAax MaccuBa llambarapaB npUCYTCTByeT 3HaYMMasi
rapMOHHYECKasi COCTABIISIONIAS MTOBBIIIEHHOW aMILTUTY/ABI C HECKOJIBKO PA3IUYAOIIMMCS IEPUOJOM
OT TOYKH K Touke. Hanmmuue sToro ¢akra yka3bplBaeT Ha CyIIECTBOBAHHE aKyCTHUYECKOTO pe30HaHCa
B JICJITHUKOBOM TEJIE, CBSI3aHHOTO C MOIIHOCTBIO JIEAHUKA B TOUYKE U3MEPEHHUS.

Jliss poBepKH ATOTO BHIBOZAA IMOJYYEHHbIE 3HAUYEHUS CIIEKTPAIBHBIX BBIOPOCOB B TOYKAX
M3MepeHHsl ObUIM MepecuruTaHbl B MOIIHOCTH JIbJJa M PE3YJIbTaTbl COMOCTABJICHBI C M3BECTHBIMU
JnaHHbIMM 1 Bocrounoro kymnona IlamOarapaB. CpaBHeHME [aj0 OYEHb OJNM3KHE 3HAYECHUS
MOIIIHOCTH JIEAHUKA. Pe3ynbTrarel IpOBEIEHHBIX MCCIEJOBAaHUN CBHUJIETEIBCTBYIOT O HOBOM, paHee
HE U3BECTHOM SIBJICHUM — IEPUOJUYECKOM HM3MEHEHUHU HIIEKTPOCOIPOTUBIICHUS ITOBEPXHOCTHOU
YacTH JIEJHUKA, C HAJMYMEM 3HAYUMOW rapMOHUYECKOM COCTAaBISIONICH, sIBIIsOIIEHCS QyHKUINEH
OT MOILIHOCTH JITHUKA.
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TenuoBoii 0ananc gexuuka Nel8 (Bocrounbiii Casib, 1or Bocrounoit Cudupm)
Ocunosa O.I1.", Ocunos 2.10.
'Uncmumym zeozpaguu um. B.b. Couaewt CO PAH, Hpxymck, Poccust
2Mumnonozuueckuii uncmumym JIMH CO PAH, Hpxymck, Poccus
olga@irigs.irk.ru

Jlns uccrnenoBaHus CBSI3U MEXIy aONsluedl U KIMMAaroOM Ha KOHTHMHEHTAJIbHBIX JIETHUKAX
Cubupu OblIM BHEpPBbIE MPOBEAECHBI METEOPOJIOTMYECKHE W KPAaTKOCPOUHBIE MISLUOIOTUYECKUE
HaOmtoneHuss B oOnactu akkymynsiuu neanuka Nel8 B Bocrounom CasiHe, paccuuTaH
MOBEPXHOCTHBIM TerIoBOM OajaHC JIeJHUKA, NPOAaHAIM3UPOBaHbl BapUAIMM KOMIIOHEHTOB
teruioBoro OamnaHca. [opHo-monuHHBIN neqHuk Nel8 Haxomgutess B paiioHe wmaccuBa [luk
Tonorpados (3089 m). Dto Bropoii mo mwiomanu (0,93 km?) neauuk B Bocrounom Casne. Bruta
UCIIOJIb30BaHa aBTOMaTuyeckass Mereoctanuus Davis Vantage Pro2, kotopasi yctaHaBiMBajgach Ha
cpenHell BeicoTe JienHUKa (2550 M) B KOHILIe MIOHA W CHUManach B KoHIle aBrycra (2015-2017rr).
TennoBo#i 0agaHCc MOBEPXHOCTHU JIEAHUKA paccUUThIBajCs 1o (popmyne ¢ uHTepBaiamu B 1 dac u 1
nenb. KoMmoHeHTaMu TersioBoro GasiaHca SBISIOTCS: paJAuallioOHHBINA OajaHc, IBHBIN MPUTOK TeTlia
B pesyibrate TypOyJIeHTHOTO OOMEHa, CKpPhITO€ TEIUIO CBA3aHHOE C HCHapeHHeM/KOHJIEHCAIUei,
TEIUIOOOMEH BHYTPU BEPXHEro CJIOsl JIEAHWKA, MOCTYIUIEHHE TeIula € JKUIKHUMH OCaJKaMHu.
KopotkoBonHoBas  paamauus (KBP)  wu3mepsiiach  HEMOCPEOCTBEHHO  METEOCTAHIIHMEH.
JlnuanoBonHOBas panuanus (/IBP), sBHBIH M CKpBITHII MOTOKM Temja, TEIUIO MOCTYMAOIEe C
0CaJIKaMH U TepsieMO€ NpU TEIIO0OMEHe BHYTPHU JIEAHMKA PACCUYUTHIBATHCH MO OOIIEH3BECTHBIM
dopmynam. [y pacyeTa SIBHOTO M CKPBITOrO MOTOKOB TEIJIa MCIIOJIb30BAJIOCh YUCIO Pudapacona.
Mpl CpaBHMIU W3MEHEHHUs TeMIIepaTypbl U OCAJKOB Ha JIAHHKE W OmiKaiiied MeTeoCTaHIUU
Opnuk. Pe3ynbprarel cpaBHEHUS [TOKa3ajil, YTO HAOMIOAAETCA TeCHas KOppesalMOHHAas 3aBUCUMOCTh
MeXIy TeMmreparypoil Ha jennuke u meteoctaniuu (r ot 0.78 o 0.90). B nanpHeiimeM MOXHO
MCIIOJIb30BaTh JIaHHBIE 3TOM METEOCTaHLUU MIPH AOJITOBPEMEHHOM MOJAEIUPOBAHUU OallaHCa MacChl
JIeTHUKA.

[To abcomotHbIM 3HaYeHUsM Oananc KBP mpumepHo B 2 pa3a mpeBsimaet 6ananc JIBP (95
u —51 Br/M%, cootBercTBeHHO). Makcumym KBP nocturan 173 Br/m?, a munumym JIBP —95 Br/m”.
[Tpeobmagan mpuxon Teria K JIETHUKOBOW ITOBEPXHOCTH 3a CUET TYypOYJEHTHOTO IEpeHoca M
KOHJIGHCAIIMU, TPH 3TOM OJHEpPrusi TypOYyJIEHTHOTo MEpeHOca HEMHOTO IMpEeBbIIIaia YHEPTHI0
KOHJeHcalu. V3MEHYMBOCTH TEIIOBOro OajaHca 3aBUCHUT, IIaBHBIM 00pa3oM, OT BEJIMUYMHBI
paaunannonHoro 6amadca (r = 0.77-0.88), ocoOeHHO ero JIMHHOBOIHOBOTO KommnoHeHTa (r = 0.80-
0.81). Opmnako TypOyJIIEHTHBIH TEIIOOOMEH TakKe CYIIECTBEHHO BIHUSET HAa MEXKCYTOYHbBIC
konebanusa TeruoBoro Oamanca (r = 0.53-0.68). Tak kak Mbl TPHUHSIW CPEOHIOID CYTOYHYIO
TeMIneparypy JEAHUKOBOM TMOBEPXHOCTHM 3a HOJb, yxondmas JIBP ocraercs mOCTOSHHOM.
OCHOBHBIM JHEPTreTUYECKUM UCTOYHHUKOM i TassHus siBisiercst 6ananc KBP (mo 95%). Haubonee
YyBCTBUTEIBHBIM TIApAMETPOM, BIHUSIONIMM HAa paJHalMOHHBIA OaslaHC, sABISETCS aiab0eno
MOBepXHOCTU. TypOyJneHTHBIN TEMI00OMEH SBISETCS BTOPHIM IO 3HAYUMOCTH HCTOYHHKOM
MOCTYIUIeHUs Teria. J[os mpUTOKa SIBHOTO TETJIa B TassHUM cocTaBisieT 10 13%, ckpbIToro (3a cueT
koHneHcauu) — a0 10%. [Iputok Temia 3a cyeT KUAKUX OCAAKOB He3HauuTeneH. [Ipeobmamaet
ycroifuuBasi crparudukanus arMocdepbl (3a CYeT yCTOMYMBOW TeMIepaTypHOW HHBepcuu). B
pPacXoAHOM YacTH TEIIOBOTO OanmaHca 3QPEeKTUBHOE HIITyUSHHE JICAHUKOBOW MOBEPXHOCTH (32 CUET
JABP) cocrasnser no 50%.

JlanpHeie wucciefoBaHus OyayT HampaBlieHbl Ha TMOMYYEHUE JOTMOJIHUTENbHBIX
AKCHEPHUMEHTAIbHBIX JIAaHHBIX IO TEMIIEpaType Ha MOBEPXHOCTH JIEAHUKA M B €r0 BEPXHEM CIIOE,
JIBP u TypOyneHTHOro TeriooOMeHa.
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JETPAJIALIMUS OJEJEHEHUS B BACCEMHAX PEK IICKEM U

YATKAJI BATIA/ITHBIN TSAHb-1IIAHD)
Koxapes A.Jl., Koryrenko JI.B., CeBepckmnii U.B., lllecteposa U.H., Eropos A.B.
Huemumym eceoepaghuu Munucmepcmea oopazosanus u nayku Pecnyonuxu Kazaxcman, Anmamol

PaccMoTpeHbl U3MEHEHHs JISIHUKOB JIBYX TpaHCTpaHUUHBIX OacceliHoB pek Ilckem m Yarkan
(Banapubiii Taubp-1llanp, Gacceitn pexu Ceipmapbs) 3a nepuon ¢ 1977 mo 2014 rr. OcHoBoit
MOCITY>KUJIM JIaHHBIE KaTaJoroB JIEIHUKOB OacceifHoB mo coctosHuio Ha 1977, 1994 u 2014 rr,
COCTaBJIEHHBIX MO KocMmuueckuMm cHuMKam Landsat MSS/TM/OLI TIRS mnonyaBTroMarnyeckum
MeToAoM U BpyuHyro. CornacHO pe3ylbTaraM HAIUX HCCIEAOBAaHUM, MPU YCIOBUU TPAMOTHOTO
MPUMEHEHUS (QIIBTPOB M TINATEIIEHOTO BU3YAJIbHOTO KPUTHYECKOTO aHAIN3a TOTYYCHHBIX JaHHBIX
nemupupoBaHrss KOCMHUYECKHUX CHHUMKOB, PE3yJbTaThl OIEHKH OOOMMH METOJAaMHU XOPOIIO
COMIACYIOTCS: pa3HMIIA B OINpPENETICHUM OOIIeH IMIOAAX OTKPBITOM YacTH JIETHUKOB COCTaBMJIA
meHee 1 %. B orcyrcTBHe pydHOil 00pabOTKH JaHHBIX, TOTYYaeMbIX IPU 00pabOTKEe KOCMUYECKUX
CHUMKOB aBTOMAaTHYECKHM METOJIOM, BEepOsTHbI Hempuemsemble omuOku 20 % u Oonee. Ilo
coctosiHuio Ha 2014 1. mnomaap teqHukoB 6accelinoB pek [Ickem u Yatkan cocraBuna 96,2 u 28,1
KM’ coOTBETCTBEHHO. 3a 37 net (¢ 1977 nmo 2014 rr.) miomans 1enHukoB B 6acceiine pexu Ilckem
cokparunack Ha 31 % (mo 0,8 % B ron) a B Gacceiine p. Yarkan Ha 54 % (mo 1,5 % B roxm). 3a
nepuoa ¢ 1957 . — co BpeMEHH COCTaBJIEHHUA IEPBOrO Karajora — IJIONIaAb OTKPBITOM YacTH
nenuukoB K 2014 1. cokparunack Ha 18 % (mmo 0,3 % B ron) B 6acceiine p. [Ickem u Ha 49 % (1o 0,9
% B rox) B Oacceitne p. Yarkan. Ilo Hamiemy MHEHMIO, JaHHBIE, MPEICTABICHHbIE B IEPBOM
KaTajore, 3HAUUTENBHO 3aHIKAIOT IUIOMIAJM TPAKTUYECKH BCEX JIGAHUKOB B OacceifHe
[IpenBapuTenbHBIM aHATU3 HM3MCHCHHN TEMIIEpPaTyphl BO3IyXa M CYMM OCQJKOB IO JaHHBIM
ONM3IeKaAIINX METEOPOJOTHYECKUX CTaHIMM 3a mocienHue 60 JeT mokaszal MOJOXKHUTEIbHBIC
TPEHJIBI TEMITePaTypPhl BO3IyXa U OTCYTCTBHUE 3HAYMMOTO TPEH/IA B OCAJIKaX.
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I[I/ICTaH]_lI/IOHHLIe METOAbI UCCJICA0BAHUSA MYJTbCUPYIOIIIUX

JeaHukoB Kapakopyma
bamkosa E.HN.
Mockosckuii [ocyoapcmeennulii Ynusepcumem umenu M.B. Jlomonocoasa,
eeoepaghuueckutl gaxynomem

katya.24099771(@gmail.com

B nanHo#t pabore paccMmarpuBarOTCS MOABMXKKU 4 JIEHUKOB, PACIIOIOXKEHHBIX B TOPHOU
cucteme Kapakopym. OHu sBIIsIIOTCA IPUTOKaMU JienHrKa [lanMax, mecToro rno BeIMYMHE JIETHUKA
B pEruoHe. DTOT KPyMNHBIM JIEIHUK COCTOMT M3 JBYX OCHOBHBIX BETBEH — JIeAHMKOB YOKTON M
Hobanne CobGonne. PaccmarpuBaeMble MyJabCUPYIOLIME JIEAHUKHU NPU MOABUKKE MPUMBIKAIOT KO
BTOpOii BeTBU Neanuka [lanmax — Hobange CoGonne, u Hocar Ha3BaHus [llumarayknum, MoiineH,
Yupunr u Ipenmar [2].

WNudopmanus o 6osee paHHUX MOABHXKKaX ykasbiBaeTcs B padortax K. Hewitt (1998, 2007),
BKJIOYAsi MCTOPUYECKHE 3allUCU W IEpPBOE IOJHOLIEHHOE HAaOMIOEeHUE MOABMKKUA B JAHHOM
perunone[1]. Ho nonsuxkky, nponsomenuryto B 2002-2005 rogax, MOXKHO Ha3BaThb YHUKAJIbHOW AJIs
BbIOpaHHOTO paiioHa. VIMEHHO B 3TOT mepuojl BbIOpAaHHBIE JIEAHUKH MPOJBUHYIUCH CUHXPOHHO, B
OTJIMYME OT NPOIIBIX OABMKEK.

Ha ocHoBe kocMHUYeCKHX CHUMKOB ciyTHHKa LandsatOpliu mosyueHsl JaHHbIE, aHATU3UPYS
KOTOpbIE MO)KHO CKa3aTb, YTO caMasl aKTMBHas noasmkka B 2005 romy mpousolnuia y JIEIHUKOB
[Hunrayknu u MoiifaH, a camas He3HaUUTENbHAasI — y JieAHUKa YUpUHT. DTO MOXKHO OOBSCHUTH TEM, UTO
JeHUK YUPUHT — €IMHCTBEHHBIN U3 BCEX UCCIIEAYEMBIX JIEMHUKOB, KOTOPBIH Ipoasuraics B 1994-1996
rogax. BeposiTHO, 3a cueT H3MEHEHMs KIMMATUYEeCKHUX YCJIOBUM OH ObICTpO Hauyayn HaOuparb
KPUTUUYECKYI0O MAacCy, HO TaKOrO KOPOTKOTO BpPEMEHM HENOCTaTO4YHO ISl TPOSIBJICHUS MOIHON
noaBkku. [lonBrxkka nenHuka /[peHMar Hayanach MO3XKe, 4YEM HA JPYTHX JIEAHHUKAX, YTO MOXKET
OBbITh B KAKOH-TO CTENIEHU OOBSICHEHO TEM, UTO JETHHUK J[peHMar uMeeT HHYI0 SKCIIO3ULINIO, HEXKEIN
JIpyTHUe N3ydyaeMble JICTHUKH.

Ha nanHBIi MOMEHT Bce dYeThlpe JIeHUKA Hccieayemoro OacceiiHa neanuka Ilanmax
HaxXOJATCS HAa CTaAuM BoccTaHOBIeHMs. I[IpennmonoxuTenpHas NpUYMHA €IUHOBPEMEHHOMN
MYJIbCAIlUK BEIOPAHHBIX YETHIPEX JIEHUKOB Oy/leT pacCMOTpEHa B JaHHOM paborTe.

Crniucok aureparypbl
1. Hewitt K. Glaciers Receive a Surge of Attention in the Karakoram Himalaya // Eos, Vol. 79,
No. 8, February 24, 1998, pp. 104-108.
2. Hewitt K. Tributary glacier surges: an exceptional concentration at Panmah Glacier,
Karakoram Himalaya // Journal of Glaciology, Vol. 53, No. 181, 2007, pp. 181-188.
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®opmupoBaHue 0OKOBBIX MOPEH MYJIbCUPYIOIIMX JIEAHUKOB 3a1aHOro

HInuudeprena
Koxun O.B."?, KupnLioBa A.2
" Mockoeckuii 2ocyoapcmeennviii yuusepcumem um. M.B. Jlomonocoea, Poccus
? Tocyoapcmeennwiii okeanozpaguueckuti uncmumym um. H.H. 3y6osa, Poccus

Ha 3amamnom IInunbeprene HacuuThiBaeTcss 155 JeAHWKOB, Ha KOTOPBIX JIMOO
HaOmofanach mynbcalus, Ju00, BEposTHEE BCEro, ObLIa MyJbCalUsl, CyIs MO OCOOCHHOCTIM
MOBEPXHOCTH JIeAHUKA. bpl1o poBeneHo nemudpupoBaHue U aHaau3 AUCTAHLIIMOHHBIX MaTEPUAJIOB
KpaeBbIX 30H 80 MyJbCUPYIOIIUX JETHUKOB Ha MpeAMeT KOHPUrypauu O0KOBBIX MOPEH Ha BBIXOJIE
3a cKaJibHOE oOpamiieHne ropHbix noauH. [lo nugposoit monenu penseda Arctic DEM st atux xe
JIETHUKOB OBUT OLICHEH XapaKkTep MPOXOJbHOr0 HpOQUIs JOJHMHBI Mepell BBIXOAOM 3a CKaJbHOE
obpamnenne W mocne Hero. B pesynaprare Obuto ycTaHOBIEHO, 4TO okoimo 50% (41 1mr)
POAHAIN3UPOBAHHBIX JIGAHUKOB HUMEIOT OOKOBBIE MOPEHBI, BBIXOAAIINE 32 CKaJIbHOE OOpamileHUe
nonuHbl, u3 HUX 70% (28 1IT) UMEIOT paBHOMEPHBIM MPONOJBHBIN Npoduib B pailoHE BbIXOAA
JeNHUKa 3a ckanpHOe oOpamienue. Cpeau mocienHux 86% (24 mT) UMEIOT MPSIMOTHHEHHBIE
OokoBble MoOpeHbl. Takum 00pa3oMm, Ha MpUMEpPe KOHKPETHBIX COBPEMEHHBIX MYJIbCUPYIOLIUX
nenuukoB 3ananHoro IInuubepreHa MOXXKHO TOBOPUTH O KOPPENSLUM JICIHUKOBBIX MyJIbCAlMH C
KoH(purypamnueil 60KOBbIX MOPEH U CTPOECHUEM MPOJOIBHOIO MPOQMIIA MPU BBIXOJE JIEAHUKOB 3a
CKaJIbHOE OOpamiieHHe TOpHBIX NOJAUH. [Ipy 3TOM MOXHO CUMTaTh, YTO CIpPSIMJICHHbIE OOKOBBIE
MOPEHBI NP BBIXO/IE 3a CKaJIbHOE 0OpaMiIeHUE Y JETHUKOB 0€3 PEe3KUX Meperuo0B KOPEHHOTO JI0XkKa
B KpPaeBOUl 30HE MOYKHO CUMTATh OJHUM M3 CaMbIX HAJEKHBIX IIPU3HAKOB JIEAHUKOBBIX IYJIbCALIUN
Ha 3anagnom HInunbdeprene (mynbcanus + BHIXOJ 32 CKaJIbHOE 0OpamMileHHe + paBHOMEPHBIN YKIOH
= 1psiMble OOKOBBIE MOPEHBI).

HccnenoBanue BbINOAHEHO MpH ¢uHaHCOBOM mnojaepxkke PODU B pamkax HaydHOTo
npoekrta Ne 16-35-00274 mon_a.
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Oco0eHHocTH (POPMUPOBAHNS JICTHHKOBOI'0 CTOKA Or0-BOCTOYHOI0 AJITase

10 U30TOIMHBIM JAaHHBIM
Banues JI.B.!, lanomkun J.A.', Exaiikun A.A."%, Yncraxos K.B.', Tokapes U.B.'
Lcriery
‘AAHUN

Uccnenosanus comepkanns cTabuiabHbIx n3otonos (8D and 8'®0) mpoussomuiuck neTnue
mecsansl 2012 — 2018 rr. Ha Tepputopun MmaccuBoB TaObiH-borno-Ona (P® u Monromnus),
[{amOarapaB (Monronusi) u Monrys-Taiira (P®). OcHOBHOH 1eNbI0 SBISJIOCH OMpEneTIeHUE
ocoOeHHOCTel (OPMHUPOBAHUS CTOKA C BBICOKOTOPHBIX PAaHOHOB C pPa3BUTHIM COBPEMEHHBIM
OJIe/ICHEHHEM B cepeAuHe ce3oHa abOmsamuu. [lo pesynabratam NpOU3BOAMMBIX padoOT ObLIN
HOJTYYEHbl CPEIHUE HM30TOIHBIE XapAKTEPUCTUKU OCHOBHBIX CTOKO(OPMUPYIOUIMX KOMIIOHEHTOB,
TaKMX Kak JIGTHUKOBBIIM Jie/l, CE30HHBII CHEr Ha MOBEPXHOCTH JIEAHUKOB, aTMOC(EpPHbIE OCAIKH.
W30TONHBIE HCCIIEAOBAHMS COMPOBOXKIAIUCH H3MEPEHUSAMU OOIIed MUHEpalIM3aluu, a TaKxkKe
TUAPOJIOTUYECKUMU U METEOPOJIOrHUEeCKUMH HAOMIOAeHUsIM. MeToJ0OM H30TOIHOTO pa3ieieHUs
ObUIM TIOMYYEHBI JOJIM OCHOBHBIX CTOKO(OPMHPYIOLIMX KOMIIOHEHTOB JJIsi KPYIIHBIX BOJOTOKOB
MaccuBoB [lambarapaB u TaOwiH-Bormo-Omna. Takke momydeHbl JaHHBIE 00 M30TOITHOM COCTaBe
JIETHUX COOBITUIHBIX OCAJIKOB, KOTOpPbIE OBUIM COIMOCTABIEHBI C UX MCTOYHUKOM IIyTE€M aHajIu3a
oOpatHbIX TpaekTopuil. [lomyueHnHble JaHHBIE 00 U30TOMHOM COCTaBE 0OBEKTOB rUAPOCHEpbl MOTYT
OBITh UCIIOJIB30BAaHbI B NAJTbHEUIINX IVISILIMOIOTHYECKUX, THPOJIOTHUECKUX U KIIMMATOJIOIMUECKUX
HCCJIEIOBAHUAX HA TEPPUTOPUH FOTO-BOCTOYHOTO AJTasl.
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00 0co0eHHOCTSIX ABUKEHHSI TOPHO-A0JIMHHBIX JICTHUKOB
Masaonos B.P.
Unemumym eeoepagpuu PAH

ITpu nBMKEHMH TOPHO-IOJWHHBIX JIEIHUKOB CKOPOCTH HEPAaBHOMEPHBI MO MPOTIKEHUIO U
MOCTENICHHO 3aTyXalT K S3bIKaM JIGAHUKOB. B TOM e HampaBiieHHH OOBIYHO YMEHBIIACTCS
MOIIHOCTh JbJa. IIpu 3TOM MOBEPXHOCTb OOJBIIMHCTBA JIEAHUKOB OCTAETCSl MPAKTUYECKH
HEN3MEHHOM, OCTaBasCh IMOJOI0 HAKJIOHHOM, a JIOKE JIEAHUKA MOKET CYIIECTBEHHO HM3MEHATHCA,
UMesl BO3BBIIIEHUS M MOHWKEHUS MOUIEAHOT0 penbeda. JIenHuKu, KOTopble TeKyT 10 HEPOBHOMY
JIOXKY, UMEIOT NMPUOIU3UTENBHO OJIHY U TY)KE€ CKOPOCTb TEUEHHUS Ha MOBEPXHOCTH, MPOTEKasl Hal
NOHIWKEHUSAMHU U BBICTYIIaMU JIoka. Eciim ke cpaBHUTH MaccCy JibJja, KOTOpas IPOTEKAET depes
CEUEHUE JIeJHUKAa B MEpeynIyOJeHMM M Ha BO3BBILICHUM JIOXkKa, TO IOJIYYUTCS, UYTO depes
nepeynyOieHne Jioka JOJDKEH MpoTeKaTh OonblmMid 00beM JbJa, 4YeM NpPOTEeKaeT uepe3
BO3BBIIICHNE JIOXKA. A TOCKOJIBKY 3TO HEBO3MOXKHO, TO OCTA€TCs IMPEAINONOKUTh, UYTO JIEAHUK B
JIOJIMHE BUKETCS KAK-TO MO-Apyromy. JIEAHUK Npu IBMKEHUM KacaeTcs MOBEPXHOCTH MOPOJBI Ha
BEpILMHAX BBICTYNOB Joxa. [Ipu 3ToM Hajx mepeyriyOineHueM Jjoxka JOJKHA JIBUraTbCs TOJIBKO
BEpPXHAA YacCTh JIEASHOW TOJIIM, B TO BpeMs KaK HIKHAA YacTh JIbJa JOJDKHA OCTaBaThbCs
HEIOJBW)KHOW MJIU IBUTAThCS MEJICHHEE, YeM BEPXHss 4acThb. [ paHUIIeN MEXy TAKMMH IIOTOKaMHU
JbJ1a, ABMKYIIUMHCS C Pa3HBIMU CKOPOCTSIMU, JIOJDKHA OBITh IUIOCKOCTh CKOJIbKeHH. OHa JOKHA
UMeTh (hopMy OTHOAIONIEH CIITaXEHHOW MTOBEPXHOCTH, KOTOPasi KacaeTcsl JIOXKa TOJIBKO Ha CKAaJIbHBIX
BbICTynax. Ecim Takme IUIOCKOCTH CKOJBXEHHS CYyIIECTBYIOT BHYTPH JIbAd, TO BIIOJIHE
€CTECTBEHHO, YTO Tajas BOJA, IPOHMKAIOLIAs C MOBEPXHOCTH BHYTPh JICAHMKA IO TPELIMHAM,
JOCTUTasl TUIOCKOCTH CKOJb)KEHMs, OyleT pacTekaTbcs IO He B COOTBETCTBHU C €€ YKJIOHOM,
BbI3bIBasi aKTUBU3ALIMIO JIBUJKEHUS JIEJHUKA B BECEHHEEe BpeMsl (BECEHHEE YCKOPEHHUE JIETHUKA).
[Tpu 3TOM, Kak 3TO OBIJIO OOHAPYKEHO Ha psijie JIEIHUKOB, BOJIa Ha JIOXKE MOYTH He nomajaer. Ecnu
3TO TaK, TO JBIKCHHWE BOJIBI BHYTPHU JIEJHHUKA OIpPEIEISIeTCs He penbedoM JIoka, a pernbedom
IUIOCKOCTH CKOJIbKEHMS, PAcIOJIOKEHHOM BHYTpH JesHOoM Toimu. Penbed s1oka B 3TOM ciyyae
OyZeT ompeneNsTh ABM)KEHUE BOJbI TOJIBKO HA SI3bIKE JieAHUKA. Hanuuue MmiaocKoCTH CKOJbKEHUS
BHYTPH JIbJia MOXKET OOBSICHUTH TaKUE SIBICHUS KaK BECEHHEE YCKOpEHHUE JIBUKEHUS JIEJHUKOB,
(dopMupoBaHUE MPOTSKEHHBIX CHCTEM BHYTPEHHEIO JApeHaxa (IVIMHOM B JIECATKH KUJIOMETPOB),
cepku, (opMHpoBaHHE 030B. Jleno ocramoch 3a MalbIM — J0Ka3aTh CYIIECTBOBAHUE TaKUX
IUIOCKOCTEM CKOJIBKEHHSI BHYTPH JIEASTHOU TOJIIIH.

PaGota BBINOJIHEHA B paMKaxX NMporpamMmbl (pyHIaMEHTaJIbHBIX UCCIEAOBAaHUM Mpe3nanyma
PAH Ne 55 (7).
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OIIeHKa BRJIaJa CHEC’KHBIX JIAaBHH B IIUTAHHUE JICAHUKOB
Typuanunosa A.C., Jlazapes A.B., CesmmBepcroB 10.I., Komapos A.1O., Mapuenko E.C.
Mockoeckuii 2cocyoapcmeentulil ynusepcumem umeru M.B. Jlomonocosa

Bknaa CHEXXHbBIX JJaBUH B TUTAHUE JIETHUKOB SIBJISIETCS. HAUMEHEE U3yYEHHBIM KOMIIOHEHTOB
MIPUXOHON COCTAaBISIONIEH X Oananca Macchl. HecMoTpst Ha TO, 4TO BOTIPOC 00 OIIEHKE JTABUHHOTO
MUTaHUS JIETHUKOB CTOUT YK€ JI0CTATOYHO JAaBHO, U3MEPEHUI M PacueToOB JJABUHHOW aKKyMYJISLUN
Ha JIeHUKax KpailHe mayno. B pabore mpeaiokeHa HOBask METOAMKA OLIEHKH JIABUHHOTO MUTaHUS
JIEIHUKOB, OCHOBAHHAs HA HMCIOJIB30BAHUN METOAOB T€OMH(POPMAIIMOHHOTO KapTorpadupoBaHus U
MaTeMaTHYeCKOrO MOJICITUPOBAHUSI, KOTOPAsi MO3BOJUT BIEPBbIE KOJUYECTBEHHO OLICHUTHh BKIJIAJ
CHEXXHBIX JIABUH B TMHUTaHUE DPsAa JIGAHUKOB O€3 MpPOBEACHHUS HA3€MHBIX CHETOMEPHBIX ChEMOK.
Meronuka BKITIOUaeT B ceOsi: aHanm3 penbeda; aHaIu3 JAHHBIX METEOPOJIOTUIECKIX HAOIIONCHHI;
OIIEHKY 00BbEMOB CHEXHBIX JTAaBUH B 33JaHHBINA 3UMHUUN MEpUOJ; MaTeMaTHUECKOe MOAECTUPOBAHUE
CHEXHBIX JIABUH JIsl OLICHKH KOJMYECTBA MEPEHECEHHOTO0 MMM CHETa Ha MOBEPXHOCTH JICAHHKA;
OIICHKY JIOJIM JABUHHOTO MUTAHUs B OanaHce Macchl JieqHuka. Ha ocHOBe MpenioKeHHON METOIUKH
BIIEPBHIC BBITIOJIHEHA OIIEHKA BKJIaJla CHEXHBIX JIaBUH B MHUTaHHWE JenHUWKa 3amanubiii Cyek
(Buytpennuit Tsaup-1llanp). YcTaHOBIEHO, YTO JOJs JIABUHHOTO IUTaHHUA B CPEAHIO IO
cHexHoctd 3umy 2015/2016 TT. Ha paccMOTpEHHOM JIOHUKE cocTaBwia oOkoo 13%.
[IpennoxxenHas B paboTe MeToAMKa OyIeT HCIONb30BaHA MJii OIEHKH JABUHHOTO MUTaHUS
JIETHUKOB B Pa3HBIX TOPHBIX paillOHaX, I7€ €CTh JaHHbIe O penbede, MPOBOAITCS CTaHIAPTHHIC
METEOPOJIOTHYECKUE HAOMIOACHHS, a TaKKe MPOBOIMINCH HAOMIONEHUS 32 CHEXHBIMHU JIABUHAMHU.
Pe3ynbraThl KOMMYECTBEHHOW OILIEHKM BKJIaJa JIABUH B TUTAaHUE JICAHUKOB HMMEIOT OOJBIIYIO
HAayyHYI0 3Ha4MMOCTb B CHJy BBICOKOM YYBCTBUTEIBHOCTH KOMIIOHEHTOB IPUXOJHOMU
cocTaBIOIIel OalaHCca Macchl JIEAHUKOB K M3MEHEHMIO Kiumara. VccinenoBaHue BBINOIHEHO B
pamkax rpaHta POOU No 18-35-00419 «VccnenoBaHue BKIIaJa CHEXHBIX JIABUH B IHUTAHHE
JICTHUKOB MPU HEAOCTATKE IAHHBIX MPSMBIX HAOTIOICHUI.
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Onpeueﬂenue XapaKTEPUCTHK CHEKHOI'O MOKPOBa ¢ MOMOIIBI0O ABTOMATUYECCKHUX

U3MepuTesed TeMIeparypbl
Mwoxkapes E.A., MakeeB E.A., Kypakos C.A.
Huemumym monumopunea kaumamuyeckux u sxonocudeckux cucmem CO PAH, 2. Tomck

B pabote mpezacraBieHbl pe3ysibTaTbl MOHUTOPHHIA BBICOTHI M TEMIIEPATypbl CHEXHOIO
IIOKpOBa C HCHOJb30BAHMEM AaBTOMAaTUYECKUX H3MepuTeneil Ttemmeparypsl. Habmonenus
npoBoauirch Ha bakuapckom 6omote (Tomckas 061.) ¢ 2012 mo 2017 IT. Ha HECKONBKHX IMyHKTaX,
BKJIIOYABIIHUX OTKPBITHIE U 3aJIECEHHBIE OJIMTOTPO(HBIE 00J0Ta U HE3a00I0UEHHbIE YUACTKH.

[ludpoBble naTUYUKK TeMIEpaTypbl pasMELIalOTCs HajJ IOBEPXHOCTHIO MOYBBI HA
TPEXIIPOBOIHOM MEYaTHOM IUIaTe C PeryisapHbIM marom (5 cM) 10 BbICOTHI 70 CM U HOAKITIOYEHBI 110
OJTHOIIPOBOAHOMY MHTepQeiicy K perucTparopy AaHHbIX. MI3MepeHus Temneparypsl BHITOIHSIIACH C
mraroM 1 gac. BeicoTa CHEKHOTO MOKPOBa ONpPEAENSAETCs MO MPEBBIIIEHUIO 33JaHHOTO TOPOTrOBOr0
3HAYEHHUs Pa3HULb] TOKa3aHUN MEXIY JBYMs COCEIHUMH AaTYMKaMHU.

[TonmyueHo, 4TO BBICOTA CHEKHOTO MOKPOBA YBEIMUMBAETCS B TEUEHUE 3UMBI, gocTuras 45—
90 cMm B cepeauHe MapTa, Mocje 4ero ObIcTpo yMeHblIaeTcs. Hanbosnplnas MakcuMasibHas BbICOTa
cHera 3a 3uMy ObLia 3apeructpupoBana B mapre 2015 r., Haumensimas — B 2016 . Ha oTkpeIThIX
ydacTKax 00JI0Ta CHEXHBIM IMOKPOB HaKalJIMBaeTcs Xy)ke, 4eM Ha oOjeceHHbIX. B 3a0oimoueHHOM
necy wiu 0oJoTe ¢ COCHOM, BbicoTa cHera Ha 30—40 % Gobiiie, 4eM Ha OTKPBITOM TOIH.
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Bausinue orrenesieii Ha CHe:KHbIH MOKPOB M NPOMep3aHue IPYHTA

NP1 KIIUMATHICCKUX U3MECHCHUAX
CocHoBckuii A.B., Ocoxkun H.HW.
Unemumym eeoepaguu PAH

Knumarnueckue M3MEHEHMs NMPUBOIAT K POCTY YMCIa OTTENENEM W JKUIKHX OcaakoB. B
pailoHax pacnpocTpaHeHHUs MHOrojeTHemepsibix nopon (MMII), B wacTHOcTH, Ha apxurenare
HInunbeprex, 3T0 MOXKET MPUBOIUTH K CHI)KEHHIO BBIXOJIQ)KUBAHUS I'PYHTA, HarPEBY MMOBEPXHOCTH
MMII 1o HyneBBIX TEMIEPATYP U BO3MOXKHOU UX AeTpagaliiu.

OTrenenu OKa3bIBAIOT HA TPYHT pa3HOHampaBieHHOe aeicTBue. [lpu HeGonbIION TONIIMHE
CHEra OTTENENIM M XUJKAE OCAJKU INPUBOAAT K HArpeBy CHEKHOIO IIOKpOBA M TEMIEPaTypbl
nosepxHocTu rpyHTa A0 0°C. Takas Temneparypa OyeT COXpaHATHCS KaK B TEUEHHE OTTEIeINH, TaK
U B IEpPUOA MPOMEP3aHUs BIAKHOIO CHEra IIOCJIE OTTENENH. OTO HIPUBOAUT K 3aJCPKKE
BBIXOJIQXKMBAHUS TPYHTA U3-32 HEOOXOAMMOCTH MPOMEpP3aHMs BIAXHOI'O CHEra, €ro OXJaXJEHUs,
IIOBTOPHOIO OXJIAXKICHUSA TIpyHTa A0 IPEABIAYILIEro COCTOSHMs Iepe] oTrenensro. B wurore
IPOMCXOIUT MOTEPs] BPEMEHU Ha BBIXOJA)KMBAaHHE IPyHTA M3-3a 3aTpaT aTMOC(HEPHOro Xojoja Ha
OXJIaKJICHHE CHEIKHOI'O IIOKPOBA U BBIXOJ Ha TEPMUYECKHUM PEKUM I'PyHTA 10 OTTEIIEIIN.

Hapsany ¢ atum ecth psa (GakTopoB, YIydIIaloLUIMX [IPOMEpP3aHUE TPyHTa B MEPUOJ IOCie
orrenenu. Tak, NpH OTTENEIN YBEIMYMBACTCSA BIIAXKHOCTb CHEKHOIO IIOKpOBA WM IIPU €TI0
IIPOMEP3aHUM PACTET IUIOTHOCTh, YMEHBIIAETCS BBICOTA CHEXHOTO IOKPOBA, YacCTh HACBILICHHOIO
BOJIOW CHEKHOTO TIOKPOBAa MOXKET C(OPMHPOBATH JIENSTHBIE CIIOM C BBICOKOH TEIUIONPOBOAHOCTHIO.
Kpome 3T0ro y mpomMep3uiero BIaKHOTO CHETa YIIyYIIArOTCs KOHTAKThl MEXy KpUCTaIaMU JIbJa,
YTO IIPUBOJUT K POCTY TBEPAOCTH U TEILIONPOBOAHOCTH CHera. B pesynprare 3Toro nocie orreneinu
MOJKET YCKOPUTBCSI BBIXOJIAXKUBAHUE TPYyHTA.

JIisi OLEHKHM BJIMSHUS OTTENENM Ha TpPOMEp3aHHe TPyHTa ObUIM TPOBEICHBI YHCICHHBIC
sKcniepUMeHThl. OHM MOKAa3allv, YTO MIPU OTTENENIN B IEPBOM ITOJIOBUHE XOJIOJHOTO MEPUOJA MOKET
YBEIMUYUTHCS [IIyOMHA IpOMEp3aHusi TPYHTAa M3-32 CHMKEHHUS TEPMHUECKOIO CONPOTHUBICHUS
CHE)KHOTO IIOKpOBa. OJTOMY CIEHapuro OyaeT crnocoOCTBOBaTh M3MEHEHHE JAMHAMHUKHU
CHETOHAKOIUIEHUS! TMPH COBPEMEHHOM KimMmare. Tak, Bce Ooibpluas 4acTh TBEPIBIX OCAJIKOB
BBINIAZIAET B IIEPBOM IOJIOBHHE XOJOAHOro mnepuozaa. Ilostomy mpu orrenenu B 3TOT NEPUOL
OonpllIasi 4YacThb CHEXHOIO IOKpOBa OydeT NOABEp)KEHA BIUSHUIO OTTENENUM U CHHKEHUIO
TEPMHUUYECKOTO COIPOTHBIICHUSI CHEXHOTO IOKPOBA B JaJIbHEHNIEM. B pesynbrare MeHbIIas 4acTh
0CaJKOB BBINIAJCT BO BTOPOM YaCTU 3UMBI M MEHBIIE CBEKEr0 PBIXJIOrO CHETa OTIOKUTCA 3a IEPUOL
II0CJIE OTTENEIIH.
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Oco0eHHOCTH pacnpeesieHNsi OPraHUYeCKUX COeIUHEHNH B CHEXKHO-JIeSTHOM

IMMOKPOBE beaoro MopH
Hemuposckas U.A.

WNuTtepec k uccnenoBanuio yrieBoaoponoB (YB) B 3HaumTenbHOU cTeneHH O0OyCIIOBICH
HE(TSIHBIM 3arpsi3HEHHNEM MOPCKHMX aKBaTOPUM, TaK KaK Ha UX JIOJIO MPUXOAUTCS 10 95% HedTu u
HedTenpoaykToB. CHEXXHO-JIEASHON MOKPOB MEHSET KapTHUHY MOBEIECHUs He(TH MPH pas3iiuBax, TaKk
KaK CO3/aeT JBa JONOJHUTEIbHBIX Oapbepa CHer—jex U Jea—Bojaa. TeopeTHyecKue pacueTsl
MoKa3ajiau, 4To oOpa3oBaHME JIEIOBOTO IMOKPOBAa NPHUMEPHO B JBa pa3a COKpallaeT IUIOIab
pasnuBa.

[IpencraBinensl pe3yabTaThl MHOTOJETHUX wuccienoBanui (2010, 2012, 2015-2017 rr.)
anudaTUYECKUX YIIEBOJOPOJOB M B3BELICHHOTO BEIIECTBA B CHEKHO-JIEIHOM IMOKpoBe bemoro
Mopsi: TyObl Pyrosepckoit (paiton Ouomormueckodt cranuumu MIY — BBC, mnepudepus
Kanpnanakmickoro 3anuBa), ycThsi CeBepHol JIBHHBI (03epa B pailloHe I ApXaHrenbCcKa), YCThs
Oneru. B cHere, u3-3a 3arps3HeHHs aTMocepbl B OTONUTENbHBIM CE30H, KOHUEHTpaLUu
YIJIEBOJIOPO/IOB MOBBINATIUCH OT (peBpaisd K MapTy, ocobeHHO B ycTbe CeBepHoil [[BuHbI (10 616
MKr/n). OTnuuuTenbHas depra bemoro mMops cocTouT B TOM, YTO TOJU[MHA CHEra H
OpUNaiHBIX JbJAOB cou3MepuMbl. Il03TOMYy BepxHSS 4YacTb JEISHBIX KEPHOB HPUOPEKHBIX
paifonoB benoro Mops, kak npaBuio, 00pa3oBaHa MyTHBIM MaTOBBIM JIbJIOM CHEKHOTO I'€HE3Huca, a
HIDKHSAT — OOBOJHEHHBIM KpPUCTAJUIMYECKUM JIbJAOM. Bo 5bay B 3aBUCHUMOCTH OT YCIIOBHM
JIb1000pa30BaHMs KOHIIEHTpUpOBaHUE Y B mpoucxoauTt B pa3HbIX yacTsAX KepHa. B BepxHeil yactu
JbJ1a HAa UX COZAEpKAHUE OKa3bIBAET BIMSAHUE MTOCTYIIEHHE CO CHETOM, & B HUKHEHN — U3 MOAJIENHON
BOJIBI. bobIlIoe KOIMYeCcTBO B3BECH BO JIbJIAX, a Takxke ruapodoOHbIe cBolicTBa Y B o0ycnaBnuBaer
NPEUMYIIECTBEHHOE COZEpP)KaHHE UX BO B3BEIIEHHOW (opme nake B (POHOBBIX APKTUUYECKHX U
aHTapKTUYECKUX paiioHax. Bona nmpu BOJHEHUHU HA MOBEPXHOCTU pa3MsIyaeT JieJ U OKa3blBAET Ha
€ro CTPyKTYpY IBOMHOE NEHCTBHE: YBEIUYMBAET YMCIIO KAHAJIOB U KAIWJUIAPOB BO JIBIY, & TAKKE
paciiupsieT WX JIUaMeTp, 4YTO HMHTEHCU(UIUPYET Mpolecchl OOMEHa MeXIy BOAONW M JIBIOM.
@OyHKIMOHUPOBAHUE SKOCHUCTEMBI JIbJIa MPUBOJUT K MHTEHCHUBHOMY HAKOIUIEHUIO OPraHUYECKHX
COeTMHECHMH, B TOM urciie 1 Y B 3a cuer hoTocuHTe3a J1e10BOM (hI0pBI HAa TPAHMIIE JIEA—BOIA.

B cuere B3Bech 1 OC UMEIOT TEPPUTEHHBII XapakTep, a BO JibAy U, 0OCOOCHHO, Ha IPaHUIIC
JeN1-BoJia — MPEUMYIIECTBEHHO OMOTE€HHBINH. DTO MOATBEPKIAET HE TOJIBKO MPOCMOTP B3BECH CHETa
U3 Pa3IMYHbIX CJIOEB JIbJA MO CKAHUPYIOLIEM AJIEKTPOHHBIM MHUKPOCKOIIOM, HO U COCTaB aJIKaHOB.
Ha o3epax B pailoHe ApxaHreiabcka MakcumaibHoe KonuuecTBo YB (1605 MKr/i) ycTaHOBIEHO B
cHere 0. 3anHee, HauOonee MPUOJIMKEHHOM K TOpofy, a MUHMMaibHOe (98 MKI/m) — B cHere o.
Ceemoe, Haxofsllerocs B yAaJeHUU OT ApxaHreiabcka Ha ceBepo-BoCTOK. [Ipopomkenue
WCCJIEIOBAHUN CHEKHO-JIEASHOro nokposa B mapre 2017 r. Ha o3epo IIukaneBo, HaxonsAmiero Ha
3amajzie OT ApXaHrejabCKa, YCTAaHOBUJIO 3HAYMTENIBHBINA JIUaa30oH KoHIeHTpauuid YB B cHere: 31—
260, B cpenneM 94 mkr/i. B3ech, Bbl/ieNeHHas U3 CHETa, UMeJIa YepHbIH 1IBET, TaK KaKk COCTOsIa U3
cep cropanwusi, 30161 TOLI, caxu u Ap. aHTPOIIOTCHHBIX YACTHII.

YCTaHOBJIEHO, YTO HECMOTPSI HA HU3KUE 3UMHHUE TEMIEPATYpPhl, B IOTPAaHUYHBIX CJIOSIX CHET—
JIeNl ¥ JIEA—BO/Ia MHTEHCUBHO MPOUCXOAT KaK MPOLIECCHI Pa3IOKEHHsI, TAK U CUHTE3a OpPraHMYeCKUX
coeqMHeHuil, B ToM uuciie 1 YB. B BepxHell yacTu kepHa JibJa, Kak U B CHere, MUHEpaJbHasl 4acTb
npeoOmanana Hajg Owonmornueckod. BumoBoe paszHooOpaswe BOIOpOCTEH MOCIENOBATEIBHO
MOBBIINIATOCH OT CHEra K HIKHEW 4YacTH JbJa, Ileé MUHEpalbHble YaCTHIBI MPAKTUYECKH He
BcTpeyanuch. [IpoaykTsl cropanusi Takxke He oOHapykeHbl. [logBogHO-TIO/UIEIHBIE HCCeI0BAHUS
II0Ka3aJI1, YTO OCHOBHOE PAaCIpe/Ie]ICHUE OPraHU3MOB CBSI3aHO C ITOBEPXHOCTHIO OCHOBAHMS JIbJA.
[IpoBeneHoO comocTaBiIeHUE IMOJYYEHHBIX NaHHBIX C pe3yibTaTaMU HM3y4YeHHUs YIJIEBOJOPOJOB B
CHere U JibJie B (JOHOBBIX pailoHaX APKTHKH U AHTAPKTHKH.
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TakcoHOMHYECKOe pa3u006pa3ne B IIBLJIBHEBLBIX CIICKTPAaX 3UMHHUX

aTMoc(epHBIX 0CAAKOB AJITasi
Kypsitnukosa H.A."?, Maawsiruna H.C.?, Mutpodanosa E.10.?
'Anmaiickuii 2ocyoapcmeennbviii ynueepcumemn,
’Uncmumym 600nwix u sxono2uyeckux npoonem CO PAH

Bronorndeckue a’po3oiu, MpeACTaBICHHBIC MBUTBION B (parMEHTaMH PACTCHHUH, CIIOPaMH
HarnopoOTHUKOB, BOJIOPOCISIMHM, BHpyCaMH U OakTepusMu, momajaas B arMocdepy, OKa3bIBalOT
KOCBEHHOE BO3JICHCTBHE Ha KIMMAT, INEpepaclpenesisis paJuialdOHHbIE MOTOKH W Y4YacTBYS B
nporecce Hykiaeanuu oOmakoB. IlbuibLieBble 3epHA SBISAIOTCA OJHMMH M3 CaMbIX KpPYIHBIX
ouoaspozoneit  (10-100 MKM), HMEIOT CE30HHBIM XapaKTep pPACIPOCTPAHEHUS U MOTYT
MEPEHOCUTHCS HA THICAYU KUIOMETPOB. O/HAKO, M3YYEHHUIO MOCTYIUIEHHS MBUIBIEBBIX 3E€PEH C
atMoc(epHbIMH OcagkaMu (OCOOEHHO B 3MMHUN MEPHOA), HUIPAIOLIMMH Ba)XXKHYIO pOJb B
dbopMHUpOBaHUM KaK Bce KpuOcC(epbl, TaK U OTICIbHBIX €€ KOMIOHEHTOB, K COXXaJCHHUIO, B
HACTOSIIIEEe BPeMsI HE YIENSIETCs TOJHKHOTO BHUMAHHSI.

Tepasie armocdepHbie ocaaku Ha Antae (r. bapnaym) or6upanu ¢ Hos6ps 2015 mo mapt
2016 T. Ha OTKpHITOW IUIOMIAAKEe B MMIMHApHYEeCKHe mpodoordopuuku (31 mpoba), mocrme
KOHIIEHTPUPOBAHUS IPOCMATPUBAJIH 110]] cBeToBbIM MUKpockornoM Nikon Eclipse 80i.

B 30% ciyuaeB Ob11M 0OHApYy>KEHBI MbLIbIIEBbIE 3€pHA JUCTBEHHBIX (Betula sp.) u XBOMHbBIX
(Pinus sp.,) nepeBbeB, TpaB (ceM. Chenopodiaceae, Asteraceae u Poaceae, a Taxxe Artemisia sp.),
KOTOPBIE TPEANONIOKUTEIFHO MMEIH aJBEKTUBHBIA Xapakrep 3aHoca. 70% TBUIBLIEBBIX 3€peH
COCTaBWJIM JIPEBECHbIE TaKCOHBI, B KOTOpBIX IpeBanupoBana Oepesa (40%), Bcrpeuasicb B 25%
1po06. [IbuibLieBbIe 3epHa COCHBI (Pinus sp.) ObUIN BBISBICHBI B IIATH pobax, coctanisist 30% Bcero
crekTpa. MakcumalibHasi KOHILEHTpalus MbUIbIbl ApeBecHbIX (55% oT obuero yucna ApeBeCHbBIX
TaKCOHOB) ObwIa ompeneseHa B mpobe 11 nexabpst 2015 r. Tak sxe B 3TOM mpoOe ObUTH BBISBICHBI
IbUIBLIEBBIE 3€pPHA TOJIBIHM, 3JIaKOB M aCTPOBBIX. B 11€10M, TpaBsiHUCTBIE TakCOHbI cocTaBuin 30%
OT crekTpa ce3oHa. M3 mpexacraButeneil stoil rpymmbl mnpeodnanana Chenopodiaceae (17%),
BcTpedasich B 12% npoO. Ilebiia Poaceae u Artemisia sp. IpeACTaBlI€HAa B PaBHOM KOJIMYECTBE
(4,5%), BcTpeuasick B 3% mnipo0. [Isuibnia Asteraceae Obliia 0OHApY)EHA TOJIBKO B Tpode 27 HOAOPs
2015 ., 4TO COOTBETCTBYET Hadally 3MMHETO CE30HA.

Crnemyer OTMETHTBH, YTO BCS IBUIbIA, HACHTH(OUIIMPOBaHHAs B aTMOC(EpHBIX OCaJIKax,
NPUHAJICKUT TaK Ha3bIBAEMbIM aHEMO(MIbHBIM, WM BETPOONBUIEMBIM BHJAM pPACTCHUH,
IBUTBIIEBEIE 3€pHA KOTOPBIX IPHCIIOCOONCHBI JJIsi MEpeHoca IO BO3AYyXy Ha 3HAYUTEIbHBIC
paccrosHus. B nanmpHeimem, ucrnonb3yst oOpaTHble TPAaCKTOPUM JABMXKEHMS BO3IYIIHBIX Macc
(momens HYSPLIT) u ocHOBbIBasich Ha JaHHBIX MbUIBLIEBOIO aHalW3a aTMOC(EPHBIX OCAJKOB,
ObUIM YCTaHOBJICHbl PETMOHBI-UCTOUYHUKU TMOCTYIUIEHUS NBUIBLIEBBIX 3€pEH M PpacCTOSHUS, Ha
KOTOpBbI€ ObljIa MepeHeceHa MbLIblIa.

90



K Bompocy pemieHusi HeCTaMOHAPHOM 32/1a4H YIVIOTHEHUSI CHEKHO-(PUPHOBOM

TOJIIA AJA ONpeEaCICHUA F.Hyﬁl/IHLI 3axBaTa aTMOC(l)epHOFO BO3ayXxa
Yuxaues K.b., Jlunenkor B.51.
Apxmuyeckuii u aHmapxmudeckull HayuHo-ucciedosamenvckuil uncmumym, Cankm-Ilemepoype

JlaTupoBKa JIEASHBIX KEPHOB B XOJOAHBIX 30HAX JIbA00OPa30BaHMUS OOBIYHO MPOU3BOAUTCS IO
XapakTepUCTUKaM  aTMOC(EpHBIX  OCaJKOB  (XMMHUYECKOMY M  HM30TOIHOMY  COCTaBaM,
AIIEKTPONPOBOAHOCTH). Bo3pacT arMocdepHOro Bo3ayxa, 3aXBa4€HHOTO HA I'PAHUIIEC 3aMbIKAHHS
1op, T.€. Ha TpaHHULe Tepexosa (UpHA B IMy3bIPbKOBBII JIE], paBEH HYJIIO, a Pa3HULIA B BO3pacTe ra3a
U OKPY)KaIOLIero JibJla paBHA BO3pacTy JIEISHOW ToiIle Ha 3TOM IiyOuHe. B 3aBucumoctu ot
M3MEHEHUHN DIISIIMOJIOTMYECKUX YCIIOBUI Ha MOBEPXHOCTU (IMPU3EMHOM TeMIepaTypbl BO3AyXa U
CKOPOCTH CHETOHAKOIUIEHHUS), BO3PACT JIbJla HAa YKa3aHHOM IIyOuHe MeHseTcs. s yTOuHeHHs
JAHHOTO BPEMEHHOTO CIBUTa B YCIOBUSX OBICTPbIX HM3MEHEHHUH KJIMMara B COBPEMEHHYIO
KJIMMaTHYECKyl0 30Xy M BO BpeMs PE3KUX MOTEIUIEHMH IOCJIEIHEr0 JIEAHUKOBOIO IepHoaa
pa3paboTaHa HecTalMOHapHas (pU3MYECKas MOJENb YIUIOTHEHUS CHEXHO-(pUpHOBOM Tommm. Jlis
3TOTO COMPSDKEHBI CYIECTBYIOLIME (PU3NUECKHE MOAETH YIJIOTHEHUS CHEXHO-(UPHOBOM TOJIIU U
TEIUIONEpEHOCa B TOJILIE JIEAHMWKA, pa3paboTaHa UHUCIEHHAs CX€Ma, IPOBEIEHbl YHCIECHHBIE
AKCIEPUMEHTBI I10 ONPEAEIEHUI0 YYBCTBUTEIBHOCTH MOJEIM K BapHalMsAM NISALUOJOTUYECKUX
napameTpoB. IIpoBeaeHbl PEKOHCTPYKLMU HM3MEHEHMH MNpOQMIs IUIOTHOCTU CHEXHO-()HPHOBOMN
Tonmu B paifoHe craHuun Boctok (Llentpanbhas Amnrtapktuna). IlomyueHHblE pe3yabTaThl
MO3BOJISIIOT YTOUHUTH Bapualuu DIyOMHBI, a, 3HAUYUT, U BO3pacTa 3axBara aTMOC(EPHOTO BO31yXa,
YTO B)XHO IPU BBIYMCICHUHM MCTUHHON aTMOC(HEPHOH aMIUTUTYIbl pOCTa KOHIEHTpAllMU MeTaHa
(KaK MHIUKATOpa pe3KuX KIMMATUYECKUX H3MEHEHHiI) B arMocdepe BO BpeMsl MEPEXON0B OT
CTaJMAJIOB K MHTEPCTaANaIaM BO BpeMs IIOCIEAHETO OJIEACHEHNS.
Pa6ote! BeimonHstores o rpanty POOU 18-35-00582 mon_a.
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OnpeaesieHne BHICOTHI CHEKHOIO MOKPOBA € ucnojb3oBanuem /13
Komapos A.10.!, Ceamsepcros FO.I.', Typuanunosa A.C.', I'pe6ennuxos II.A.', CokparoB
C.A.% Cyuwn A.A.°, Dutun AJL°, Bragumuposa M.IO. *

"MTY um. Jlomonocosa, I'eocpaguueckuii paxynomem, HayuHO-UCCIE006AMENbCKASL
1a60pamopusi CHeHCHbIX 1ABUH U cellell
MTY um. Jlomonocosa, I'eocpaguueckuii paxynromem, Kagpheopa Kpuonumono2uu u 2iayuonoum
MTY um. Jlomonocosa, I'eozpachuueckuii haxynomem, kapedpa kapmozpapuu u
2eoungopmamuxu
MT'Y I'eooesuu u kapmozpapuu (MUUTAuK), I'eooezuueckuii paxynomem

[IpencraBnensl pe3ynbTaTbl U3MEPEHUI BBICOTHI CHEXHOTO IOKPOBA, BBIMOJIHEHHBIX Ha
TUIOMIAJIKe MeTeopoyiorndeckoir obceparopun MI'Y um Jlomonocosa B 2017-2018 romax c
UCIIOJIb30BaHHUEM METOJOB MPSMBIX HAOMIONEHUN M TUCTAHIIMOHHOTO 30HAMpOBaHMs. PaboThl,
IIPOBOJIMBIIUECS B XOJE MCCIENIOBaHMS, BKIIOYAIM ONIpEIEsIEHHE KOOPAMHAT OIOPHBIX TOYEK,
aspodorochéMky ¢ BIUIA, HazemMHOe na3zepHOE CKaHUPOBAHUE M HAa3eMHBIE U3MEPEHUS BBICOTHI
CHE)XHOT'O TIOKpOBA.

AspodorocréMka miommanku nposoawnack npu nomomu BITJIA DJI Phantom 4 Pro ¢
BbICOTBl 30 M U HEepeKphITUEM MEXIy coceAHMMHM cHuUMKamMu mnopsaka 80-90 %. Cpémxa
BBINIOJIHAJIACh MATH pa3 3a 3uMHUM ce30H 2017-2018 rr. HazemHoe na3epHOe CKaHMpOBaHUE
MPOBOAMIIOCH JIISl CO3/IaHus U(POBOM MOAETH MOACTUIAIONIEH MTOBEPXHOCTH H IS ONPEICTICHHS
BBICOTHI CHera. HazeMHble M3MEpEeHHs BBICOTHI CHEKHOIO MOKPOBA BBIMOIHSIMCH MOCIE KaXK10TO
3an€ra; TOYKM W3MEPEHHUI pacrojiarajuch BAOJIb NpOQuieH, mapaieNbHbIX JTHHHOW CTOpOHE
IUIOIIAKH, Ha paccTossHud 50 cm unu 1 M Ipyr ot apyra.

B xone nccnenoBanust yCTaHOBIIEHO, MaTepUaibl CbEMKH CHEKHOTO MOKpoBa rpu nomoiu bITJIA u
JIA3€pHOT0 CKaHepa MO3BOJISIIOT C IPUEMIIEMON TOYHOCTBIO OLIEHUBATH BHICOTY CHEXKHOTO TIOKPOBA U
[OJy4yaTh JOCTOBEPHYIO MOJENIb CHEXHOIO IOKpOBa 3HAYUTENBHBIX IO IUIOIIAJM YYacTKOB.
HaubGonee BakHbIMH (akTOpaMy, BIUSIOIIUMU Ha TOYHOCTH OMPEACNEHUS BBICOT C
WCTIOJIb30BaHMEM aBTOMATH3MPOBAHHOW (hoTorpamMmeTpudeckoii o0pabotkm manHbix BIIJIA,
SBIIIETCS] COCTOSIHUE MTOBEPXHOCTH CHEKHOTO TTOKPOBA U CTENEHb €0 OCBEIIEHHOCTH.

MaxkcumalibHblEe Pa3HOCTHU BBICOT, MOTYYEHHBIX Ha OCHOBE a3pO(OTOCHEMKH, U HA3EMHBIX
M3MEpEeHH He MpeBbImaT 15 cM, a cpeHeKkBaipaTuyeckas omuodKa cocTaBisieT nopsaka 6,1 cm.
ComnocraBieHue TaHHBIX a9pOPOTOCHEMKH C JaHHBIMU Ha3€MHOTO JIA3EPHOTO CKAHUPOBAHHS TAKKeE
HE BBISBIISIET 3aMETHBIX OTIIMYHI (CpeHEeKBaApaTHIecKas onoka He 6osee 5 cm).
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AHaJIM3 TeHIeHU U U3MEHeHUH IMAPOJIOrMH CHOMPCKUX aPKTHYECKUX MOpPeH B

YCJII0BUAX J1002JIbHOI0 MOTENJIeHUs
TI'ony0esa E.H., IL1aTos I.A.
Hucmumym sviuuciumensrou mamemamuxu u mamemamuyeckou ceogpusuxu CO PAH,
630090, e. Hosocubupck, np. akademuxa Jlaspenmuoesa, 6
elen@ommfao.sscc.ru

OCHOBHBIM  HMHCTPYMEHTOM  MCCIIEIOBAHUSI  SIBISIETCS UYHUCIEHHOE MOJEIIUPOBAHUE,
OCHOBAHHOE Ha HMCIOJIb30BAHUU COBPEMEHHBIX CIIOKHBIX MOJEIEH KOMIOHEHTOB KIMMAaTH4€CKON
CHUCTEMBbl U MOJEJIEH MPOMEKYTOYHOW CIOKHOCTH C HJI€ATM3UPOBAHHBIMU IMapaMeTpu3alusiMu
(UBUYECKUX MEXAaHW3MOB M KPAaeBBIX YCIOBUN. UHCICHHBIC YKCTIEPUMEHTHI TIPOBOISTCS HA OCHOBE
COBMECTHOM Mojiesin okeaHa U Mopckoro jbaa SibCIOM, pazpaborannoit B UMBuMI™ CO PAH, ¢
IIPUBJICUCHUEM DPE3YJbTaTOB PEaHaIN3a, a TAKKE PE3yJabTaTOB IPOrHOCTUYECKHUX pacyeToB Ha 21
BEK OCHOBHBIX Kiaumarnueckux wmoneneit CMIP3-CMIPS, nonydeHHbIX B paMKax CLIEHAPUEB
MI'DUK.

BrisiBieHHE OCHOBHBIX IUPKYISIIMOHHBIX MOJ JJII BCEr0 apKTUYECKOTO PEruoHa W JUist

OTJIEIBHBIX MOpPEHW OCYIIECTBIISIETCS HAa OCHOBE CHHIYJSIPHOIO pPa3IOKEHHsS BPEMEHHOIO XOJa
BEKTOpa COCTOSIHUSI, MTOJIyYEHHOTO B XOJ€ YUCJIEHHOTO MOJCIMPOBAHUS KIMMAaTHYECKOM CUCTEMBI B
nepuon ¢ 1948 mo 2016 rr., a Takke MO pe3ysibTaTaM CIEHAPHBIX PACYETOB C HCIIOIH30BAaHHUEM
JAHHBIX TOCTPOCHHOW MOJENM KIUMAaTtuyeckoil cucrembl u psga moxaeneir CMIP3-CMIPS na
nepuon ¢ 2006 mo 2100. B ommume OT KIACCHYECKOTO TMOAXO0Ja, KOTIA HCIOIb3yeTCs
€IMHCTBEHHOE ToJe (Hampumep, Moje MPU3EMHOTO JIaBICHHS), UCTIONBH30BAJICS BEKTOP COCTOSHHUS,
COCTOSAIIUNA OMHOBPEMEHHO W3 4 KOMIIOHEHT: TIOJISI TPU3EMHOTO MaBJICHUS, TOJSI TPU3EMHOMN
TEMIIEPaTyphl U IByX TOPU30HTAIBHBIX KOMIIOHEHT IPU3EMHOTO TOJISI BETPA.
AHanmi3 W3MEHYUBOCTH IUPKYJSIMKA BOI W TUIPOJOTUUA CHUOUPCKUX AapKTHUYECKUX MOped B
3aBUCUMOCTU OT OCHOBHBIX KJIMMATHYECKUX MHJIEKCOB OCYILIECTBISIETCS C HCIOJIb30BAaHUEM
CTaTHUCTUYECKOTO PErpEecCCHOHHOTO aHaiu3a BPEMEHHBIX psnoB uHAekcoB NAO, AO, PDO c
BPEMEHHBIMU PsaMU UMEIOIUXCs HAOMIONEHUN U pe3ylbTaraMyd MOJACIBHBIX PAacdyeTOB C IIENbIO
BBISICHCHHSI HA00JIee BHIPAKEHHBIX B3aMMOCBSI3CH.

Pabora moxrotosieHa mpu mojaepxkke mporpammsel npesuguyma PAH Ne51 «M3menenue
KJIUMara: MPUYMHBI, PUCKH, MOCJIEICTBUSA, MpOOIeMbl ajanTaluud U peryaupoBaHus» u POOU
(Ne17-05-00382-A, 17-05-00396-A)
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Byayumue u3MeHeHUs1 KJIMMATA U XapaKTePUCTHK €ro IKCTPeMAJIbHOCTH
B pernoHax Kpaiinero Cesepa 1o oueHkam 00J1b1I10r0 aHCaMOJIs

peruoHaabHou moxenu I'T'O
IIukanaésa A.A., HIkonsuuk U.M., E¢umos C.B.
Ihasnas ceogusuueckasn oocepsamopus um. A.U. Boetixosa,
ya. Kapovuuesa, 0. 7, Cankm-Ilemepoype, 194021

pikaleva@main.mgo.rssi.ru

ITpoucxonsmue B HacTOALIEE BpeMs KIIMMaTUYECKUE N3MEHEHUS 1al0T OCHOBAHMUS I10J1ararh,
YTO B apKTHYECKUX PETHOHaX HapacTaeT AeUIUT alanTallii K U3MEHEHUSIM KiIumara. 3aJIepKKHU B
IPUHATHH aJallTAllMOHHBIX CTPAaTETHH M UX pealn3allMd MOTYT IPHUBECTH K BO3PACTAHHUIO PHCKa
JIOICKUX TMOTepb, TMOETM M MacCOBOM MHIPALMU >KUBOTHBIX W JIeTpajallii PEerMOHAIbHBIX
HKOCUCTEM. MHOroobpasue KIMMaTUYeCKUX H3MEHEHMH W HMX TOCIEACTBHHA JUIS POCCHICKOM
APKTUKH ONpeAeNsiioT HEOOXOAUMOCTh pa3pabOTKH U OCYLIECTBICHUS aJalTallMOHHBIX MPOrpamMm
C y4YeToM cHeuu(pHUKd KaxJ0ro KOHKPETHOro perroHa. J[is 3Toi LenM HawiydimuMm o0pazoMm
MOJIXOJAT TPOTHO3HBIE OLIEHKH KJIMMAaTa, BBIMOJIHEHHbIE HAa OCHOBE BBICOKOPA3PEIIAIOIINX
MOJIETTBHBIX CHUCTEM, IO3BOJISIONIMX JETAIU3UPOBAaTh PErMOHAIbHBIE OCOOCHHOCTH II00ATBHBIX
W3MEHEHHUH BIUIOTH JI0 MAacIITa00B HEOOJBIITUX PETHOHOB.

AHanuzupyroTcs Oynymue u3MeHeHus KiuMara B 21 Beke Uil MATH apKTUYECKUX PETHOHOB
P® (Heneuxuii AO, SImano-Henenknit AO, Taitmbipckuii Jlonrano-Henerkuii paiion, Pecmybnuka
Sxytus, Yykorckuii AO), moimydyeHHble ¢ HOMoIlIbio Oonbiioro aHcamOns (50 wieHOB) Monenu
PErHMOHAJIBHOTO ~ KJIMMaTa BBICOKOTO TPOCTPAHCTBEHHOro pazpemeHuss (25 km). Pacuerst
IPOBOAMINCH OT PAa3HBIX HAYalbHBIX YCJIOBUHM B aTMoc(epe M Ha MOACTUIAIONICH MOBEPXHOCTH
CyIIH JUIsl AECATUWICTHUX TMepuoaoB: 0a3oBoro (1990-1999 rr.) u tpex mporHoctudeckux (2030-
2039 rr,, 2050-2059 rr. 1 2090-2099 rr.). Ucnonb3oBaH clieHapuil pajnaliMOHHOTO BO3/1EUCTBUS
RCP8.5 MI'OUK.

PaccmarprBaroTcs OLEHKM W3MEHEHMM CIIELIMAIU3UPOBAHHBIX XapaKTEPUCTHK KIUMara,
BKJIOYAasi M3MEHEHHUS HWHAEKCOB HKCTPEMAaJbHOCTH, KOTOpBHIE JI€KaT B OCHOBE IPOEKTa,
HaIpaBICHHOIO Ha OLEHKY BoO3AeicTBUM Ha »KocucteMbl Kpaiinero Cesepa, co3naHue u
YKpEIJIEHHEe CUCTEMbI 0CO00 OXPaHSIEMbIX MPUPOIHBIX TEPPUTOPUIN IJISI COXPAHEHHS] YHUKAIBHOTO
Ouonornueckoe pazHooOpas3usi CEeBEpHBIX PErMOHOB. VccienoBaHUE BBIMOIHEHO MPHU MOAJICPIKKE
®onna [dukoit [Ipuponsr.
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The role of snow cover on the Arctic sea coast ground thermal regime variability

near Varandey (Pechora Sea)

Kokin O."?, Frolov D.!, Sinitsyn A.**’, Kirillova A.?
" Lomonosov Moscow State University, Russia
? Zubov State Oceanography Institute, Russia

’ The Foundation for Scientific and Industrial Research (SINTEF) Institute Building and
Infrastructure, Norway
* Sustainable Arctic Marine and Coastal Technology (SAMCoT), Centre for Research-based
Innovation (CRI), Norwegian University of Science and Technology, Norway
> The University Centre in Svalbard (UNIS), Norway

The Arctic sea coasts placed in the transition zone between continental and marine
permafrost. Due to the relatively warm sea waters a high gradient of the ground thermal field can be
observed during the movement in the direction from a land to a sea. A snowpack formation along a
coastal bluft gives the additional warming effect during a winter. So it can be partly responsible for
the coastal erosion rates increasing.

The year-round ground temperatures measurements were carried out by thermo strings with
data-loggers installed in five boreholes at the coast of Pesyakov Island near Varandey settlement
(coastal area of Pechora Sea) in the period from August 2012 to August 2014. The boreholes with a
depth from 3,5 to 7 m are situated at different geomorphic positions (foot of coastal bluff, top of
dune belt, sand terrace, laida) along transverse profile. The measurements have intervals from 3 to
12 hours in time and from 0,25 to 1 m in depth. Variations of ground near surface temperatures
during winters of 2012-2013 and 2013-2014 have been analyzed. Geomorphic position determines
differences in snow cover distribution while the air temperature remains common for all boreholes.
It makes possible evaluation of snow cover warming effect at different geomorphic positions.

The work was supported by the Russian Science Foundation (project Ne17-77-10140).
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HpOCTpaHCTBeHHO-BpeMeHHaH H3IMEHYUBOCTH CHEKHOI'O MIOKpPOBa

B MOCKOBCKOM peruoHe
Komapos A.10.!, Cesmusepcron I0.I'.!, Coxparos C.A.'
MTI'Y um. Jlomonocoea, I'eoepaghuueckuii ghaxynrvmem

B pabote mpezcraBieHbl pe3ynbTaTbl MCCIENOBAHUS M3MEHYMBOCTH CTPOEHHUS U CBOMCTB
CHEXHOTO MOKpoBa B MockoBckom pernone (Mocksa u CeprueBo-Ilocanckuii paiion) 3a nepuon ¢
2014 mo 2018 ronel. MccnenoBanust mpoBoAuanuck B MockBe (Ha TUIOIIAIKE METEOPOJIOTHUECKOM
obcepBaropun ['3 MI'Y) u ceBepo-BocToke MockoBckorr oOmactu (. XoTbkoBo, CeprueBo-
[Tocanckuit paiioH). B o0oux cinyyasx penpe3eHTaTHBHbIE IUIOIIAAKH MPEACTaBIsUIN OO0t
IUIOCKHE OJIHOPOJIHBIE YYaCTKU C HEHAPYLIEHHBIM 3aJIeTaHHEM CHEKHOTO IMOKPOBA, SIBJSIOLIMECS
TUIMYHBIMU JUTs1 paBHUHHBIX JaHAmadToB Bocrouno-EBporneiickoil paBHUHBL.

JlanHble TOMy4YeHbl B pe3yJbTaTe KOMIUIEKCHBIX MCCIEAOBAaHUM, BKIIOYAIOIIUX OIMCAHUE
cTpaturpaduu, onpeaeaeHue BbICOThI, IUNIOTHOCTH, TUIA, pa3Mepa KpUCTAJLIIOB CHEKHOW TOJIIHU U
OTJENbHBIX €€ ciioeB. PaboThl BKiIOUaaM B ceOs mepuoauyYecKue HaONIOAEHMSI 32 CTPOCHHUEM
CHE)KHOU Toiuu B mypde u BAoib npoduiei umHoi 5-20 M ¢ onpenesieHueM MepeyucieHHbIX
napameTpoB. Bcero 3a 4 roma Obl10 BBIONHEHO 26 cepuil m3Mmepenuid B Mockse u Oonee 50 B
paiione CeprueBa Ilocaga. B MockBe OCYIIECTBISUIUCH PETYISIPHBIE 3aMEpPbl aBTOMAaTUYECKUM
JTATYUKOM BBICOTBI CHE)KHOTO ITOKPOBA C TUCKPETHOCTHIO | pa3 B 15 MUHYT.

Ha ocHOBe mOMyYeHHBIX [JaHHBIX IPOMU3BEACHBI pacyeT, aHaJIU3 U CPaBHEHHE OCHOBHBIX
XapaKTEPUCTHK CHEXXHOro TOKpoBa B MockBe m MockoBckoit ob6mactu. IlocTpoeHbl cxembl
HBOJIIOLIMM CHEKHOM TONIIM B DPA3JIMUYHBIE 110 CHEKHOCTH M IPOJOLKUTEIBHOCTH 3alleraHMs
CHE)XHOTO MOKpoBa rojibl. OCyIleCTBICHO CpaBHEHUE PE3yJbTaTOB CO CPEIHMMU MHOTOJETHUMHU
3HAQUEHUSIMM, TOJYYEHHBIMH IO OmmkalmuM K Mectam u3MepeHuit mereoctanuusm (BIHX,
Anekcannpos, [lepecnasnb, Kinun).

OmnpeneneHo, 4to, HECMOTpPS Ha OOILEE CXOJACTBO IPOLECCOB, MPOUCXOISAIIUX BHYTPH
CHE)XHOM TOJIIM B TEUEHUE 3MMHErO Mepuojia U OINpPEe/ElICHHbIX OOIMMU METEOPOIOTrHYeCKUMU
CUTyallUsIMH, CTPOEHHE M CBOMCTBA CHEXHOIO IOKpoBa B MoOCKBE W OONACTH 3HAYUTEIBHO
OTIIMYAIOTCA. JTO, OTYACTH, OOBSACHSAETCS PANIUYUSAMU B TEMIEPATYpHOM pEXKUME 3UMHEIr0
nepuoja, 0COOEHHOCTMHU PErHOHAIBHON LUPKYIALUU aTMochepsl U OTEIUISIOIUM BO3eHCTBUEM
ropoza.
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HN3oTonHbIi cocTaB atMocdepHbIX ocaakoB HaabiMCKOi HU3MEHHOCTH
Maabiruna H.C.', Diipux A.H.', Ar6aaau E.B.%, [lanuna T.C.'
" @®I'BYH Hnucmumym 600nvix u sxonocuqeckux npoonem CO PAH, Poccust
? TKY SAHAO «Hayunwiti yenmp usyuenus Apkmuxuy, Poccus

Wsyuenne popMUPOBAHUI M N3MEHEHUH N30TONHEIX oTHOMmEHHH &'*O u 8D B armocdepHbIX
ocaJlkax MO3BOJSET MIACHTU(UIMPOBATh, KAaK HCTOYHMKH MOCTYIJIEHHMS aTrMoc(epHOW BIary,
BHIMTAJAIOIIEH B BUAEC aTMOC(EpHBIX OCAJAKOB, TaK H MPHPOJHO-KINMATUYECKUE YCIOBUS
u3zyyaemoro peruvosna. Smano-Heneukuit aBToHOMHBINH Okpyr (SIHAO) pacnonoxen B Tpéx
KJIMMaTHUYECKUX MO0siIcaX — apKTUYECKOM, CyOapKTHUeCKOM U yMmepeHHOM. OCHOBHOE BIIMSIHUE Ha
(dbopMHUpOBaHUE KIMMAaTHUECKUX YCIOBUH pernoHa okasbiBaroT Oam3octh CeBepHoro JlemnoBuroro
OK€aHa, MPAaKTUYECKHU CIUIOIIHOE PACIpPOCTPAHCHUE MHOTOJIIETHEN MEP3IIOTHI, MTOJIOTUA PAaBHUHHBIN
penbed. Llenplo HAamMX HCCIEAOBAaHMM CTalO HM3y4YEHHE H30TOIMHOIO COCTaBa aTMOC(EPHBIX
ocaakoB, BeimanaBmux B HagpiMckod Hu3zmenHoctu (SIHAO) B xomomnelii mepuoa roxaa, Iis
OLIEHKH ocoOeHHocTel ero QopmupoBanus. OTO6op mnpod TBEpABIX aTMOC(HEPHBIX OCAJKOB
(BBIAJABIIMX B BUJE CHEra) OCYILECTBISUIM HEMOCPEICTBEHHO IOC/IE€ OKOHYaHHUS COOBITHS B
nepuoj; ¢ Hosi0pst 2016 mo ampens 2017 rr. M3oTonHblil aHanu3 npoO arMoc(epHBIX OCaIKOB
BBITIONHSIN B XuMuko-aHamtuaeckom 1eHTpe UBIIT CO PAH. Onpenenenue uzoronHoro (0D u
8'80) cocTaBa IPUBOAWIM METONOM JiazepHoi abGcopbumonnoi MK-criekrpomerpueit Ha npubope
PICARRO L2130-i (WS-CRDS). Tounocts u3mepenns 6D u 8O (1o, n = 5) cocrasuna = 0,4 %o u
+ 0,1 %o, COOTBETCTBEHHO. B KauecTBe BHYTPEHHHMX CTaHAApPTOB MCIOJIb30BAIN MPOOBI MPUPOTHOM
BOJIbl, OTKAJMOpOBaHHBIE OTHOCUTENbHO MexayHaponHbeix cra"naproB V-SMOW u V-GISP
Pesynbrarhl aHanm3a M30TONHOrO cocTtaBa 36 mpoO arMocGepHBIX OCAAKOB, IOKa3aliH, YTO
sgauenus 60 BapeupoBanm B npemenax 20 %o, a 8D B mnpememax 167 %o. Ilpu sTom
CPEIHEB3BEILIEHHbIC 3HAUEHHsI U30TOITHOIO COCTaBa aTMOC(EPHBIX 0CAJIKOB, OTOOPAHHBIX C HOSIOPS
2016 no anpens 2017 rr. B HagpIMcKoli HU3MEHHOCTH, HE IUIOXO comacyrorcst ¢ faHHbiMU GNIP
MOJyYEHHBIMHU JUIS CTAHIIUU pacrofiockeHHOU Ha ynaieHuu nopsaka 300 km (r. Canexapa, SHAO) B
1996-2000 rr. UnauBuya pHbIE N3MEHEHHUS! H30TOITHOTO COCTaBa aTMOC(HEPHBIX OCAJKOB CBS3aHBI
KaK ¢ U3MEHEHUSIMHU TeMIIepaTypol OKpy»XKarolllel cpeibl B MOMEHT BbINAJCHHUS OCAIKOB, TaK M C
Pa3IUYHBIMU UCTOYHUKAMU UX MOCTYIUICHHUS.
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I/ICCJ'leIIOBaHI/Iﬂ HU30TOIMHOTO COCTaBa BOAAHOI'O Imapa HaJa IMOBEPXHOCTHIO

IOxHoOrO0 OKeaHna
Kozauek A.B.', Exaiikun A.A.'"?, Creen-Jlapcen X.K.%, Jlanas A.*

1. Apkmuyeckuii u aHMapKMu4eckull Hay4Ho-Ucc1e008amenbCKUull UHCIMumym,

Canxm-Ilemepbype, Poccus
2. Uncmumym nayk o 3emne, Cankm-Ilemepoypeckuii 2ocyoapcmeensili ynusepcumenn,

Canxm-Ilemepbype, Poccus

3. L{enmp nvoa u knumama, Ynueepcumem Koneneazena, Koneneacen, /lanus

4. Jlabopamopus nayk o kiumame u okpyxcaroujei cpeoe, Caxne, @panyus

AntapkTtrueckass kpyrocBetHas okcneauiusi ACE  craproBaa B T bpemepxaden
(I'epmanus) 19 nos6ps 2016 rona, ¢punumuponana 30 anpens 2017 roga B . Cankr-IletepOypr
(Poccust). Bo Bpemsi SKCHEOUIMK TPOBOIMIIMCH HEMPEPHIBHBIE M3MEPEHHS M30TOITHOTO COCTaBa
BOJISTHOT'O Iapa HaJl MOBEpXHOCThI0 KOKHOTO OKeaHa.

Llenms oTOM pabOTBI — YTOYHEHHE pE3YJIbTATOB IMAJCOKINMATHUECKAX PEKOHCTPYKIUH,
MOJTYYEHHBIX 110 aHTAPKTUYECKUM JIEISHBIM KEpHaM, MOJyuyeHHE JONOTHUTEIbHOM HHPOPMAIUH O
KJIMMaTHYECKOH CHCTEME pPETHOHOB, B KOTOPBIX BBIOJMHSUIUCH paOOTHI, BepUpUKAIHS
KJIMMaTHYeCKUX MOJIENIEH.

Jiss u3MepeHnii MCIOIhb30BAJIKCh JIBa aHAJIM3aTopa M30TOIHOTO COCTaBa BOMISHOTO Iapa
Picarro L2120-1 u Picarro L2130-i. O6a npubopa O6buln OCHAILIEHBI AByMSs TUIIAMU KaJTHOPOBOYHBIX
Monyinei. Mcnonmp3oBaHME pa3IUMYHBIX KOMIIOHOBOK obOopymoBanusi Picarro cmocobcTBoBajio
MOJTY4YEHUIO Haubosiee TOUHBIX PpE3yJAbTaTOB H3MEPEHUs, a TAaKKe IO3BOJIMIO BBIMOJIHUTD
CPaBHUTEIFHYIO XapaKTEPUCTUKY Pa3HBIX TUIIOB 000PYIOBAHHUS.

B noknane mpencraBiieH aHanM3 JaHHBIX, MOJNYYEHHBIX BO BpeMs palOOThl AKCIEAMIINU.
BrIsiBIIeHBI 3aKOHOMEPHOCTH (DOPMHUPOBAHUSI M30TOITHOTO COCTaBa BOJASIHOTO IMapa B 3aBUCHMOCTH
OT TEMIIEPATypbl BIAKHOCTH BO3/1yXa.

[Tony4yeHHbIe TaHHBIE BKIIOYEHBI B MOJENb (DOPMUPOBAHHS M30TOIHOTO COCTaBa JICISHBIX
KEpHOB W B JajbHedmieM OyIyT HCIONb30BaHbl JJIi  YTOUHEHHS  KOJIMYECTBEHHBIX
MAJICOKIIMMATUIECKIX PEKOHCTPYKITHIA.

[ToneBble  paboOThl  BBHINOJHAIMCH TNpu  (uHAHCOBOW  momaepxkke DexepanbHol
MOJIUTEXHUYEeCKOoW miKoibl Jlo3anusl, komnanuu Ferring Pharmaceuticals u ¢donna ACE. Ananus
JTAHHBIX BBIMONHsAETCA pu puHaHcoBol noaaepxkke PODU (rpant 18-05-16001 HITHWII a).
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H30TONHBIN COCTAB CHEIKHOI'O MOKPOBA AJITast
Jiipux A.H., Maasiruna H.C., [lanmna T.C.
@I'BYH Hnucmumym eoonvix u sxonozuveckux npoonem CO PAH, Poccus

Knumatnueckoe mnoremnenne mnociaeanux aecarwieruit [[PCC, 2014] Bo MHOrom
OTIPEIeNTNII0 NHTCHCUBHBIE N3MEHEHHSI HUBABHO-IVISIIIMATIBHBIX CUCTeM pa3zHoro ypoBHs [Kohler et
al., 2014; KotnsakoB u nip., 2015]. B cBsi3u ¢ 3TUM, A7 HUBaJIbHO-IVISAIHMAIBHBIX CHCTEM, 0COOEHHO
PAcHOJIOKEHHBIX BHYTPU KOHTUHEHTA M UX COIpPEENbHBIX PaBHUHHBIX TEPPUTOPHUIl, HEOOXOAUMO
NpOBEJIeHHE JAOCTOBEPHBIX Pa3HOMACIITAOHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX OLEHOK M3MEHEHUI
KaK BCEH cHCTEMBI B 1I€JIOM, TaK U OT/AEIbHBIX €€ AIeMEHTOB. Peanu3anus Takux OLieHOK, BO3MOXKHA
Ha OCHOBE KJIMMAaTH4eCKOro MOJEIMPOBAHUS, YUYUTHIBAIOIIETO (DpaKIMOHUPOBAHNUE HU30TOIOJIOIOB
Bogel - H*("™)O u HD('*)O npu a3oBbix mepexomax, KOTOPbIE CHOCOOHBI BBICTYIIATh B POJIH
TPaccepoB KIMMAaTHYECKUX, TUAPOJIOTUYECKUX U INIALUOIOTHYECKUX IpoueccoB. Cpenn 0CHOBHBIX
SIIEMEHTOB, (OPMHUPYIOIIMX W B 3HAYUTEIBHOH CTENEHHW TpaHC(HOPMUPYIOINX HHUBAJIHHO-
IJIALMATbHBIE CUCTEMBbI, CHEXXHBIM MOKPOB M aTMoc(epHble 0CaIKu 3aHHMMAaIOT 0Cc000€ MECTO, Tak
KaK HaXoJATCS B MPSAMOWM 3aBUCUMOCTH OT KJIIMMAaTHYECKUX ycJIoBHil. [103TOMy OCHOBHOM 3amaueit
JTAHHOTO HCCJIEOBAHMs SIBIISIETCS OLIEHKA BPEMEHHBIX M3MEHEHUI M30TOIHOIO COCTaBa CHEXHOIO
MOKPOBa BHYTPUKOHTHHEHTAJIbHON HUBAJIbHO-IIISLIMAJIBHON CHUCTEMBbI (B TpaHMIIAX POCCHICKOMN
yactu Antas). OTOOp MHTErpanbHbIX NPOO CHEKHOTO MOKpOBa Ha AnTae MPOBOJWIM B MEPUOA
MaKCHMaJbHOTO cHeroHakoruienus (mapt 2014, 2015, 2016, 2017 r.). M3oronHeli aHamm3 mpoo
BBINOJHSIN B XuMuKo-aHanuTHueckoMm nenrpe MBOII CO PAH na mpu6ope PICARRO L2130-i
(WS-CRDS). B xauecTBe BHYTPEHHUX CTaHJApPTOB HCIIOIB30BAIM MPOOBI TPUPOIHONW BOJEI,
OTKaIMOpOBaHHbIE OTHOCUTENbHO MexayHapoaubix ctannaproB V-SMOW u V-GISP. CpaBHenue
CPEIHEB3BEIIEHHBIX 3HAYEHUH H30TOMHOIO COCTaBa HMHTETPAJIBHBIX IMPOO CHEKHOIO MOKpOBa
YeThIpeX aHaJU3UPYEMBIX CE30HOB MOKa3aio cienyromee. Hanbonee nzotonuuecku o0ieryeHHbIMU
ObLTH TTPOOBI cHera xonoaHoro ce3oHa 2013-2014 rr., B TOo BpeMsl Kak B XOJIOAHBIH ce30H 2015-2016
IT. GBLIM U30TONMYECKH yTsDKeNeHbl. CpeHeB3BEIIeHHbIE 3HaYeHUs 80 MEXKy aHAIM3UPYEMBIMH
Ce30HaMH OTJIMYaJInch Oosnee 4yeM Ha 6 %o, B To BpeMs kak 0D moutu Ha 40 %o. OpHaKo YIvIbI
HAKJIOHAa PACCUMUTAHHBIX JIOKAJIBHBIX JMHUM METEOPHBIX BOJ IO JAaHHBIM HM30TOIHOIO COCTaBa
CHE)XHOTO IMOKPOBa KaXXJOI'0 W3 CE30HOB B OTAEIBHOCTH OTJIMYAJINCh HE CYIIECTBEHHO M ObUIM
MEHbIIIE 3HAYeHUS YIVIa HAKJIOHA JUIs I00aIbHOM JINHUM METEOPHBIX BOJ.
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Oco0enHocTH COBPEMEHHOI'0 XUMH1YECKOI'0 COCTaBa aTMOC(l)epHOFO A3pP030Jisd

U ra3oBbIX npumeceid B 1. bapenuoypr
Tono6okosa JLIL', ®arees H.H.%, JIsixymun U.J1.2, Cugoposa O.P.
Jlumnonozuueckuii uncmumym CO PAH, 2. Upkymck
?Apxmuyeckuil u anmapkmuueckuil HayyHo-ucciedosamenvckull uncmumym, 2. Cankm-Ilemepbype

PaccmarpuBaeTcsi HOHHBINA COCTaB aTMOC(EPHOTO a’po3oiisd, oToOpaHHoro B 1. bapenudypr
B TeueHue 2016-2017 rr. C 2017 . Ha cTaHUMM BBHINOJIHAETCA €KEIHEBHBIM KOHTPOJb KadecTBa
arMocdepHoro Bo3ayxa Ha ctaHuusax «lopa» u «llocenok», Ha KaXXI0M U3 KOTOPHIX MPUHUMAETCS
uHpopMalus ¢ 9 JaTYMKOB- TazoaHanu3aropoB. OTOOp MpoO a’po30iisi BBINOIHSIICA COIVIACHO
PykoBoacTBa, NpuMeEHseMOro B MeEXAyHapoaHbelx ceTsx MoHutopuHra EANET u EMEP
Anspo3zonbHoe BemiecTBo oTtOupanmocs  Ha Quustp PTFE ¢ amamerpom mnop 0.8 MkwM.
[IpenBapuTenbHble OLEHKU CE30HHONW M3MEHUYMBOCTH MPOBOIWIMCH JJISi CIEAYIOLUIMX CPOKOB: 1)
HOSOpBh-MapT (YCJIOBHO «3UMay); 2)ampelb-Mail («BecHa»); 3) HIOHb-UIONL («JIETO»); 4) aBrycCT-
OKTSI0ph («oceHb»). MakcuManbHOE cofep)kaHue MOHOB Mopckoro mpoucxoxaenus (Nat+, Cl-)
HaOJIIOIAETCSA B OCEHHE-3UMHUI MEPUOJL, CPEIU KOHTHHEHTANbHBIX — SO4” B 3uMHe-BecenHuit, Ca**
B 3uMmHe-ocenumii, NH;" — BecHoil. Pasnuuve B JUHAMHKE KOHICHTPALUA HOHOB
KOHTUHEHTAJIbHOIO IPOMCXOKIEHUS CBHUJETENBCTBYET O PA3NIMYHBIX HCTOYHMKAX ITHX HOHOB B
armocdepy. OcpeaHeHHEe KOHIIEHTPAlui HOHOB /71l CBETVIONO ¥ TEMHOTO BPEMEHU I'0/la BBISIBUIIO,
4TO HanOoJee BBICOKUE KOHIICHTPALUK UOHOB, 32 HCKiItoueHneM noHoB NH,™ u K', Obutn B iepuon
NOJIApHOM Houu. PaccMOoTpeH ToAoBOM XOA Ta30BBIX COCTaBISIOIIMX. [IpenBapurensHO
IPOCIJIEKEHO BIMSAHUE aTMOC(EpHON LUPKYIALIUM HAa W3MEHEHHE KOHLEHTpauui o3oHa. [lomumo
CUHXPOHHBIX CYTOYHBIX KOJIEOAaHMI BBISBIECHBI Oosiee JUIMTEIbHBbIE KOJMEOaHMsI, HAXOASAIIUECS B
SABHOM mpoTuBodasze ¢ arMochepHbIM aapiaeHreM. OOpaTHas 3aBUCHMOCTb KOHIIGHTPALUMH 030HA,
BUJUMO, CBSI3aHA C MHTEHCUBHOCTHIO T'OPU3OHTAIbHBIX U BEPTUKAJIbHBIX BETPOBBIX IMEPEHOCOB.
OTMe4eHO, YTO aHTPOINOTeHHbIE NMpPUMECH (OKCHJBI CEepbl U a30Ta) CIIOCOOCTBYIOT CTOKY O30HA.
[Toxa3zaHo, YTO M3MEHEHUsI KOHLIEHTpAIMil 030Ha W OKCHUJOB CEphl U a30Ta NPEUMYILIECTBEHHO
CBsI3aHbl C mepeHocaMu ciabo paccesHHbIX nuieidos ot TOLl. IlpeaBapurenbHble pe3ynbTaThl
IPEoaramT NpoBeAeHHe 0oJee IIIUTEILHOIO epHoia HabIONEHUH.

PabGora BeimonHsach npu (QUHAHCOBOM mopmepkke mpoektoB Ne 0345-2018-0002,
KomrnekcHol nporpamMmsl (yHIaMeHTalIbHbIX HayuHbIX uccienoBanuii CO PAH II.1 u B pamkax
nporpamMmbl pabot Poccuiickoit HayuHOW apKTHUYeCKOM skcrnenuuuu Ha apxunenare Lnunodepren
(PAD-1IT) ®I'BY «AAHUN».
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Isotopic composition of precipitation in Altai glaciological region
Malygina N.', Eirikh A.', Barlyaeva T.?, Papina T.'
!Institute for Water and Environmental Problems,
Siberian Branch of the Russian Academy of Sciences
? Laboratoire d'Astrophysique de Marseille UMR

Intensive climate warming of recent decades [IPCC, 2014] has largely determined the
significant changes in the glacial systems of different levels manifested primarily in the form of a
catastrophic degradation of high-mountain glaciers, devastating landslides, avalanches, floods, etc.
[Kohler et al., 2014; Kotlyakov et al., 2015]. Among the largest glacial systems of Russia, the Altai
glaciological region, being located in its intracontinental part and characterized by a great diversity
of climatic, glaciological and hydrological conditions, is very sensitive to the manifestation of such
changes. The water isotopologues are proved to be good tracers of climatic, glaciological and
hydrological cycles. This study presents the results of isotopic composition of atmospheric
precipitation and snow cover sampled in foothills of Altai during 2014-2017. The isotopic
composition of precipitation varied within a wide range with maximum 32, 208 and 52 %o for §'°O,
OD and d.., respectively. The comparison of results of the isotopic analysis of the snow cover
samples with the corresponding in time interval the average weighted values of precipitation
showed high consistency (Malygina et al., 2016; Malygina et al., 2017). It has been that the isotopic
composition of precipitation is closely related to atmospheric circulation patterns — North Atlantic
Oscillation through their effect on the sources and transport of atmospheric vapor. The established
relations can be used as the reliable transfer functions for regional paleoreconstructions and climate
modelling in the Altai glaciological region and/or for support of robust interpretations of isotopic
archive data.
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K pacuery 3amMep3aHnusl COJIEHOM BOAbI B Kall€¢JIBHOM (l)aKeJIe
CocHoBckuii A.B., Ocoxkun H.H.
Unemumym eeoepagpuu PAH

D¢ (exkTUBHBIM CIIOCOOOM OUYUCTKM M ONPECHEHHs OONbIIMX OO0BEMOB MPHUPOAHBIX U
TEXHOTEHHBIX BOJl, OCHOBAaHHBIX Ha NPUMEHEHHH BO30OHOBIIIEMBIX HMCTOYHHUKOB IPHPOIHOMN
SHEPIHH, SBISETCS KanelbHOe BhIMOpakuBaHue. OH 3aKIt04aeTcs B IPUMEHEHHUH JTaTbHECTPYHHBIX
JOXKJIEBAIBHBIX YCTAaHOBOK Ui (OPMHPOBAHUS KarelbHOTO (hakena TpU OTPUIATEIBHBIX
TeMmIeparypax Bozayxa. [lpu 3umMHeM JA0XIeBaHUU KaIUId BOABI JUaMEeTpoM 1 — 2 MM, Majgaromiue ¢
BBICOTBI 10 — 20 M, TIOKpBIBAIOTCS JIeAsTHOW oOomoukoi. [Ipu HEOONBIONW TONIUHE OOOIOYKH
MIPOUCXOJUT €€ paspylleHHe MpH MaJeHUU, U YacTh He3aMep3IIeil BOAbI BHITEKAET W3 JIEASHOTO
MacCHBa, COCTaBIEHHOTO U3 Pa3pyIIEHHBIX OCKOJIIKOB 000JI0YEK Kareib.

[Ipu 3uMHEM NOXAE€BaHWU U3 COJEHON BOABI 3TOT MPOIECC MPUBOIUT K €€ OMPECHEHHUIO.
3aMep3aHue Kareinb COJIEHOW BOJBI COMPOBOXKIAETCS BBITSCHEHHEM HOHOB COJIEH M MPUMECEH OT
TPaHUIBl TPOMEP3aHusl B LEHTPAIbHYIO KHJIKYI0 4acTh Karid. B pesynbprate MUHEpaTH3aIs
KHUJIKOW YacTH KaruTy yBeluunBaeTcs. Ilpu majgeHnn mpoucxoauT pa30OHeHue JensHOW 000I0uKH
Karu, (QUIbTpalys He3aMmep3lield BOIbl MOBBIIICHHON MHHEpaNIU3alMi U ONPECHEHHE JIeISHOTO
MaccuBa. Hamm uccnenoBanus mokasajiv, 4YTo MPUMEHEHUE METoJa KareIbHOTO BBIMOPAKUBAHUS
MO3BOJISIET €Ille Ha CTaJuU HAMOPaKUBAHUS CHU3UTh MUHEPATU3aIlMI0 MACCHBA MOPHUCTOTO JIba B
10-12 pas.

Jlns pacuera 3amep3aHus Karjikd COJIEHOW BOJBI PEIIAIOCh YPaBHEHHE TETJIONPOBOAHOCTH C
ycnoBueM Credana Ha (a30BOi rpaHUIE U PACCUMTHIBAIACH TEMIIEpaTrypa MOBepXHOCTH Karum. C
pPOCTOM 3aMep3aHMsl Karlsld MOHIKAETCSl TeMIepaTypa ee MOBEepXHOCTH, yXYAIIaeTcsl TeI000MeH,
4YTO CHIKAET 3(PEKTUBHOCTD JIbI000pa3oBanus. JlaHa OlleHKAa MHTEHCUBHOCTH JIbJ000Pa30BaHUs B
3aBHCHMOCTH OT TeMIIepaTypbl BO3AyXa, pa3Mepa Karelb U BOAbl Pa3HON COJIEHOCTH.
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BHyTpeHHee CTPOCHHUE IVIIINAIBHO-MEP3JIOTHBIX KAMECHHBIX 06p33OBaHHﬁ

AJITasi Ha OCHOBeE FCO(I)PI:;H‘-ICCKHX METOA0B
Nbsakosa I.C.', Ocranun O.B.', TopesiBuea A.A.2
' Anmatickuii 2ocyoapcmeennblii ynueepcumem
’Hoeocubupckuii 20cyo0apcmeentviil yHueepcument

[msmmanbHO-Mep3oTHBIE KaMeHHbIe oOpa3zoBanus (manee — 'MKO) npeactaBisitor coboi
CKOIUIEHHE CLEMEHTUPOBAHHOIO JIbJOM TIpyO0O0OJIOMOYHOIO KaMEHHOIO Marepuajia B ropax, Io
dbopMe HamOMHHAOIIEE JICAHUKH, U 00Ia/1at0IIee CITIOCOOHOCTHIO K CAMOCTOSITEIbHOMY JIBHXKCHHIO
HOJ ICMCTBUEM CUJIBI TSXKECTH.

JlanHble 00pa30BaHUs HIMPOKO PACIIPOCTPAHEHBI HA TEPPUTOPUN AJITasl, B HACTOSIIEE BpeMs
ux BbIsiBIIEHO Oosee 5000.

Beinemnsiercst nBa ocHoBHBIX Tuna ' MKO: kameHHBIC JISTHUKA M KAMEHHBIE TTIOTOKH, a TaKXKe
oauH npoMexyTounslii — [MKO cmemanHoro renesuca. B ocHoBe nanHON kilaccu(UKaluy jexar
TEHETUKO-MOP(OJIIOTHUECKHE OCOOCHHOCTH HCCIEMyeMbIX oOpa3oBaHuil. Pasnmuuus B TeHe3uce
HAKJIaJbIBAIOT OTIEYaTOK Ha BHyTpeHHee cTpoeHne ['MKO, B dacTHOCTM Ha Xapakrep,
JIOKAJIM3alMI0 M KOHLEHTPALMIO JIEASHOTO Marepuasa, TpaHyJIOMETPUYECKUH COCTaB KaMEHHOI'O
Marepuaia, a Takke MPOLIEHTHOE COOTHOUICHHE JIeNSHOTO M KaMEHHOro marepuia. B kaMeHHbIX
JEeHUKaxX  MpeoOnafaeT  yHacleNOBaHHBbIM  JEA  DIALMAIBHOTO  MNPOMCXOXKIEHHUSA:  OH
KOHCOJIMJIUPOBAHHBIM, ¢ MajbiM KOJMYECTBOM IpHMecei. B Tene ke KaMEHHOrO IOTOKa JIeHd
dbopmupyeTcst B mopax U MycTOTax B KAMEHHOM Marepuaje. 37e€Chb OH CYLIECTBEHHO pa3o0LIEH, U
€ro coJepaHue B s/Ipax KAMEHHBIX IIOTOKOB COIIOCTABUMO € KOJIMYECTBOM KaMEHHOT'O MaTepHualia.

[eopusnueckre HccaenOBaHUS  IVISUAIBHO-MEP3JIOTHBIX  KaMEHHbIX  00pa3oBaHUi
MO3BOJISIIOT BBISIBUTH CTENEHb KOHCONUAALUU JIEASHOTO Marepuana, MOUIHOCTb JIISHBIX sJep, a
TaK)kK€ KOCBEHHO YCTAHOBUTH TeMIlEparypy Mep3iblX Toiml. OIHUM M3 caMbIX 3(PQPEKTUBHBIX
reo(pU3N4YEeCKUX METOAOB JJIsl JaHHBIX MCCIIEOBAaHUI B MHMPOBOI MpPAaKTHUKE MOKa3an ceds METo[
ANIEKTPO30OHIUpPOBaHus (dnekTporomorpadus). McciaemoBaHnue MeTromom sieKTpoToMorpadum (c
IOMOIIBI0  MHOTOXJIEKTPOIHON 3nekTpopa3BenoyHoit craHimu «CKAJIA-48») BHyTpeHHEro
CTPOEHHUSI KAMEHHBIX MMOTOKOB B CPEAHETOPHOW U BBHICOKOTOPHOM 30HE AnTas, a TaKKe KaMEHHBIX
nenHukoB, mnposogwinck B 2015-2018 rr. coTpynHukamu ANTaiCKOro TIoOCyIapCTBEHHOI'O
yHuBepcutera U MHcturyra HedrerasoBoit reonorun u reodpusuku umenu A.A. Tpopumyka CO
PAH. B pesynbrare ObUIM MOMy4YeHb! TPOPHIN AIEKTPOTOMOTpaguu MPOTSHKEHHOCThIO 0T 235 110
340 m, 3an0oxeHHbIe Baosb U nonepék ocu aAprkeHuss [ MKO. AHanu3 reoasieKTpuyecKux pa3pe3oB
MOKa3aJl, YTO KPOBJISL MEP3JIbIX TPYHTOB Y KAMEHHBIX IOTOKOB B CPETHETOPHOI 001acTH 3aeraer Ha
mmyounax ot 3,5 no 10 M, a y TMKO B BbIicOKoropHo#t 0061acTu — Ha miryoune 3-6 M. MoIiHOCTh
JBIOCOAEPIKAIIIETO MaTepuasia YBEIMYMBAETCS C BBICOTOHM, a Temmeparypa Jbaa — majxaer (B
cpenHeropHoit odmactu oHa coctasisieT -0,5—1,5°C, a B BeicokoropHoit — -4—6,5°C).

PaGora Beimmonaena npu noanaepxke PODU (mpoekt Ne 18-35-00463\18)
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TpeXMepHLIe T€O3JIEKTPUIECCKHUE MOJC/IH INIAIMHAJTbHO-MEP3JTO0THBIX KAMECHHBIX

oOpaszoBanuii LlenTpanbHoro AJiaras
TopesiBueBa A.A.', Onenuenko B.B.%, JIbakosa I.C.°, Octanun O.B.}
'Hosocubupckuii 20cyoapcmeennviil ynueepcument
‘Uncmumym negpmezaszoeoti 2eonozuu u 2eousuxu um. A.A. Tpogpumyxa CO PAH
S Anmaiickuil 20Cy0apcmeenblil yHusepcumen

[manuanbHO-Mep3NIOTHRIX ~ KaMeHHble  oOpasoBanus  (IMKO)  wumeror  mmpokoe
pacmpocTtpanenue Ha Tepputopuu Llearpansaoro Antas. Mzydenue BayTperHero crpoenus [ MKO
CTAHOBMTCSI AKTyaJbHbIM HAlPaBICHUEM JJIsl MCCIENOBAaHUI B CBSI3U C AKTUBHBIM DPAa3BUTHUEM
UHQPACTPYKTYpbl TOpHbIX Teppuropuid Poccum. [l momyuyeHus NpeacTaBIEHHUNH O TeHe3HCce
JAHHBIX OOBEKTOB, OCOOCHHOCTEH HX MOPQOJIOrMH M JIOKAJIM3ALUK KaMEHHO-JICISHBIX s7ep
HauOomee 3pheKTHBHO ce0sl 3apEKOMEHI0OBAIN re0(pU3MUECKUE METObI, @ B YACTHOCTH — METO]I
BEPTUKAIBHBIX 3JIEKTPUUYECKUX 30HIUPOBaHUN B Moaupukamuu snekrporomorpaduu (OT). B
JTAHHOM HCCJIEIOBAaHMM B KOMIUIEKCE C AJIeKTpoToMorpadueil Mcrosib30Bajach reoje3ndeckas u
a’podoToChHEMKA.

W3mepennsi TpOBOIMIIMCH MHOTOIEKTPOAHOM AekTpopasBenounoit cranmueit «CKAJIA-
48». Ocobennoctbto OT sBigEeTCS MHOIOKPATHOE HCIHOJNb30BAaHME B KAyeCTBE MUTAIOMIUX U
U3MEPUTENBHBIX OAHMX M TE XK€ (UKCUPOBAHHBIX Ha mIpoduie eKTpoaoB. JlaHHas MeToauKa
MIO3BOJIIET MCCIENOBaTh CIOKHO IOCTPOEHHBbIE cpenpl, Takue kak [I'MKO wu nposoauth
MHTEPIIPETALMIO B paMKax JABYMEpPHBIX Mozeneil. YerpolcTBo 3a3emieHuil Ha nosepxHoctu I'MKO
OCYHIECTBIISLIOCh C  IOJJIMBOM COJEHOW BOXBI, 4YTO IIO3BOJSUIO 3HAUUTENBHO CHU3UTh
COINPOTHUBJICHUS 3a3€MJICHUI /10 NpUEeMJIEMbIX 3HAau€HUH (C MEPBBIX COTEH 1O IMEPBBIX JECSATKOB
KOm).

Ha wuccnenyembpIx ydacTkax ObLIM HpPOBEACHBI IUIOLIAJHBIE H3MEPEHMs, IO JaHHBIM
KOTOPBIX, B pe3ynbTare TpeXMEepHOW uHBepcuu B mporpamMme Res3Dinv, Obuid HOCTpOEHBI
TpPEXMEpHbIE T€0ATIEKTPUUECKUE MOJIENIM BHYTPEHHETr0 cTpoeHusi. Ha ocHOBe JaHHBIX MOCYMTAaHHON
TpEeXMEepHON MoJIeNIn OBUIM MOCTPOCHBI KapThl pacnpeaeneHus YIC nis pa3Heix m1yous. Ha kapre
pactipenenenus YOC Ha miyOuHe 4 M 0TOOpa)katoTcsi ~ OCOOCHHOCTH CTPOCHMSI Ha TOOIIBE
nestenbHoro ciosi, Ha kapre YOC Ha miyouHe 10 M BBICOKOOMHBIMHM aHOMAUSIMH OTYETIMBO
BBIJIEJISIIOTCS JIBJAUCTBIE MOPOIbl. AHOMAIINSAM MOHMKEHHOTO YOC COOTBETCTBYIOT MECTA Pa3rpy3KH
MOJ3EMHBIX BOZI.

[IpumeHeHrne MeTona 3JIEKTPOTOMOrpadpuu MO3BOJIWIO IMOATBEPAUTh HAJUYHME KaMEHHO-
aensHbIX anep B Tene 'MKO; ux nokanmuszamusi XOpOLIO KOppenupyercs ¢ MOp(oIornyeckum
ctpoenuem mnoepxHocth ['MKO. B pesynbrare aHaiu3a TIe0dIE€KTPUUYECKHX pa3pe3oB ObLIO
3aukcupoBano, yTo YOC KaMEHHO-JEASHBIX S€pP M3MEHSETCSl OT MEPBBIX JECATKOB ThICAY JI0
HECKOJIBKUX COTEH Thicsd OM'M, YTO COBNAJAET C JAHHBIMU 3apyOEKHBIX HccienoBaHui. Takum
o0Opa3oMm, B pe3yibrare IUIOIAAHBIX HccienoBaHuii MetonoM OT u  reoMop¢oiaoruyeckux
HaOIOJIECHUH yCTaHOBJICHB 0COOeHHOCTH BHYTpeHHero crpoerus [ MKO — onpeneneHbl MOITHOCTH
n YOC nensHbIX s1ep, AEATEIBHOIO CIIOsl, BBIACIEHBl MECTA pa3rpy3KH MOA3EMHBIX BOJ, a TAKXKE
BBISIBJIEHA 3aBHUCUMOCTh Mopdosnornyeckoro crpoenuss nosepxHoctdu 'MKO ot ux BHyTpeHHEro
CTPOEHUS.

Pa6ora Beimonuena npu nogaepxke PODOU (mpoext Ne 18-35-00463\18)
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3aKOHOMepHOCTI/I MPOCTPAHCTBCHHOT'0 PACIIPOCTPAHCHUA

KAMEHHO-JIeASHBIX 00Pa30BaHMii B apHAHOM BbICOKOropbe BHyTpenHeit A3umn
Bouaxos U.B.!, Nanomkun J.A.', Banues JI.B.'
1- Unemumym Hayxk o 3emne CII6I'Y

Pacnpoctpanénnoit popmoii ropHoro oneneHeHHus B apuIHBIX pailoHax BHyTpennelr Azum
ABIISIIOTCS KaMEHHO-JIEJSIHble 00pa30BaHUsl Pa3iM4YHbIX BHJIOB. Pa3HOBUIHOCTHU BBIAENSIEMBIX B
ynomsiHyToM peruone paiione KJIO umMerot pasnuuHble reHe3uC U (pakTopbl, 00yCIaBIMBAIOIINE UX
pasBuTHe © aKkTHUBHOCTh. [lpu karanmormsamuu KJIO wuccrnenoBarensMu ObUT BBIACTCH DS
3aKOHOMEPHOCTEH B MX MPOCTPAHCTBEHHOM DPACIPOCTPAHEHUU, & UMEHHO BO3MOKHOCTh OTMETUTH
npuypoueHHocTs KJIO Toro mnm MHOro Tuma K ONPEAEIEHHOMY IMOSICY BBICOT WJIM CKJIOHAM
ONPEACIEHHON IKCIIO3ULUH.

Paznuunst B 3akOHOMEpPHOCTSIX MpocTpaHCTBEeHHOro pacrpoctpaHeHuss KJIO pa3Hbix THIOB
MO3BOJISIET, IpU OoJsiee MOAPOOHOM M3YUYEHUH 3TUX 3aKOHOMEPHOCTEH, UCTIONIb30BaTh (DAaKT HATUYMS
KaMEHHO-JIeIIHbIX 00pa30BaHMi (KaKk aKTUBHBIX, TaK M JPEBHMUX) TOTO WJIM MHOTO THMA B TE€X WIH
UHBIX MECTONOJIOKCHUAX JUI PEKOHCTPYKLUUHU YCIOBHUM, CYINECTBOBABLUIMX HAa MOMEHT
BO3HUKHOBeHUs gaHHbIX KJIO.

B pabote ucnonb3yloTcst AaHHBIE, MOJYYEHHbIE B XO/€ IOJIEBBIX pabOT HAa TEPPUTOPHUU
pecniyonuku TyBa, pecnyOnuku Anrtaili u ceBepo-3amaanoid Mouronuu B 2013-2017 T, a Takxke
pe3yJNIbTaThl ACHPPUPOBAHUSI KOCMUYECKUX CHUMKOB.
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CHe:xHble JIABUHBI B yYci10BUAAX rnnpOMeTeopo.}mruquKoﬁ AaHOMaJINH

BecHbI 2018 1. B IIpuaas0Opyche
OuaeiinnkoB A./l., Boroauuesa H.A.
T'eoepagpuueckuii paxynemem MI'Y umenu M.B. Jlomonocosa

Ha ceBepnomM ckione LlenTpanbsHoro KaBkasa B nepexoHblil 3uMHe-BeceHHMM nepuog 2018
r. Opla OTMEYEHAa MHTEHCHBHAs THApoMeTeoposiorndyeckas aHomanus. Haubonee spko oHa
IpOSIBUJIACh B KOJMYECTBE BBIMaBIIMX ocaakoB. B IlpuaneOpycbe 1Mo AaHHBIM METEOCTaHIUH
Tepckon (abc.B. 2141 M) 3a mapT Beinano 246 MM ocaakoB npu 3umHeit Hopme 282 mwm (XI-III). Ha
cTanMoHape reorpagudeckoro akynasrera MI'Y, pacrnonoxeHHOro B 2,5 KM BBIIIE 10 JOJUHE HA
nonsae A3zay (abc.B. 2330 m), Ob10 3adukcupoBano 305 MM. 3a mepuon WHCTPYMEHTAIBHBIX
METEOPOJIOTHUYECKUX HaONIOIeHUIl B BEpXOBBSX AONMHBI p.bakcan B Mapre HHM pa3y He ObLIO
OTMEUYEHO TaKOro KoJnyecTBa ocaakoB. OnHa M3 0COOEHHOCTEW aHOMAaJHHU COCTOSAJa B TOM, YTO
70% MeCSYHBIX OCAJKOB MPUIUINCh HAa TPEThIO JAEKaLy Mapra, KOTOpas XapaKTepHU30Bajach
MIOJIOKUTENIbHOM CpelHeCyTOUHOH TeMiieparypoil Bo3ayxa. [lociencTBus aHoMaanu MPOSBUINCH B
MacCOBOM CXOJIe CHEXKHBIX JIaBUH B OacceifHe p.bakcan. CHeronaBunHble coObiTust Mapta 2018 1. B
[Tpuanp0pyche MOTyUYMIIM HIMPOKOE OCBEIICHNE B MHTEPHETE U CPEICTBAX MACCOBOM MH(OpMaIUK.

B pabore mokazano mecto 3umbl 2017/18 . B MHOroieTHeM psiiy HaOMIOACHUNA U
PACCMOTPEH CIIEHApHI KaTaCTPOPUIECKOTO Pa3BUTHS CHETOJIABUHHBIX COOBITUN JISI COBPEMEHHOM
pekpeanoHHoN UHGpacTpyKTypsl [Ipuanb0Opychst, KOTOPBI MOT peann30BaThCsl B YCIOBUAX Oonee
HU3KHUX TEMIEpaTyp BO31yXa.

PaGora Bemonnena mnpu nojaepxkke Poccuiickoro  @onpa  DyHAaMeHTaIbHBIX
UccnenoBanmii mo mpoexty Ne 16-05-00525.
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OIIeHKa MU3MEHYHNBOCTH BbICOTHI CHEIra B J]ElBHHOCﬁOpe 110 pesyjbTaram

JA3€PHOIro CKaHMpPpOBaHUA
Yepnoyc I1.A.", Boakos A.B.2, ®enopenkxo F0.B.?, Hukonaes P.B.?
‘2. Canxm-Ilemep6ype,
A0 «Anamumy 2. Kuposck,
I onsapuwiii 2eogpusuveckuii uncmumym, 2. Anamumeol

OmHuM ©3 TIaBHBIM (DAKTOPOB, BIMSIONIMX HA JUATHOCTHKY YCTOWYMBOCTH CHEra H
BO3MOXKHOCTH JIABUHOOOPA30BaHHUS, SIBISETCSA HEAOCTATOYHO W3YyYCHHAs MPOCTPAHCTBECHHAS
M3MEHYMBOCTh XapaKTEPUCTUK CHEra, OMpPENeNsIFOIINX €ro yCTOMYMBOCTh, B JIABUHHBIX oudarax. B
YaCTHOCTH, BBICOTBI CHCXKHOI'O ITIOKPOBaA. HpI/IBOIISITCH PE3YJIbTaThl aHalin3a ITOCICAOBATCIbHBIX
CHETOCHhEMOK B JIABHHHOM OdYare B XHMOMHAX C MOMOIIbIO CHEIHATU3UPOBAHHOTO AJISL ATHX LENel
ckanepa Riegl VZ-6000. Breicora cHera B 1aBUHOCOOpE paccMaTrpuBaeTcs Kak ciydaiHoe mosne. [1o
pesyiabpraTaM Ha3eMHOTO JIa3€pHOTO CKAHMPOBAHMS BBIIOJHEHBI OIICHKH MaTeMaTHYeCKHX
OKUJAHUN, AUCTIEPCUM U aBTOKOPPEISLUUOHHBIX (DYHKIMI BBICOTHI CHEXHOrO MOKpoBa. OlieHeHa
CTaTHCTUYECKash OJHOPONHOCTh JaHHBIX B 3aBUCUMOCTH OT pa3MEpOB YYAacTKOB 3aJieTaHUs
CHCXKXHOI0O IOKpoOBa H PCIPE3CHTATUBHOCTL TOYCYHBIX H3M€p€HHI>i. PaCCMOTpeHa CBsI3b
CTaTHUCTUYECKOU CTPYKTYPBI MOJEH BBICOTHI CHEKHOTO MOKPOBA C MapamMeTpaMu CTaTUCTHYECKOM
CTPYKTYpPBHI ~ TIOJCTHJIAIONICH IMOBEpPXHOCTH. IIpOBEACHO CpaBHEHHE OICHOK IapamMeTpoB
MPOCTPAHCTBEHHONM CTATUCTUYECKOM CTPYKTYpbl C TONYyYEHHBIMH paHee C IOMOIIBIO
TPAAUIMUOHHBIX CHCTOCBEMOK.
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Yder JaBUHHOH OIACHOCTH IpH Fpa[[OCTpOI/ITeJIbHOﬁ ACATCJIbHOCTH
Poauonosa I1.M., TypuanunoBa A.C., CeaqusepcroB 1O.I'., CoxkparoB C.A., I'nazoBckas T.I.
Mockoeckuii 2cocyoapcmeentulil ynusepcumem umeru M.B. Jlomonocosa

Ha mpumepe cCHeXHBIX JTaBUH pacCMaTpUBAETCS BO3MOXKHOCTh MPUMEHEHHS 3apyO0eKHOTO
OTBITa 30HUPOBAHUSI TEPPUTOPHUHN MO CTETICHH OMACHOCTH BO3JACUCTBUSI MPUPOIHBIX MPOILIECCOB U
SBJICHUH JUISl TEPPUTOPUAIIBHOIO IUIaHUpoBaHuu B Pocculickorn denepannn. Puck BO3HUKHOBEHUS
Ype3BBIYANHBIX CUTYAIIUH PacCCMaTpPUBAETCS C UCIIOJIb30BAHUEM JBYX MOKa3aTesei: MOBTOPSIEMOCTH
cXoJla JIABUH U Pa3pyLIMTENBHON CHJIBI, OMpPENeNseMOl NaBlIeHHEeM JIaBUH. BTopoil mokaszarenb
OIICHUBAETCA MCXOAS W3 BO3MOXKHOCTH Pa3pylICHUS COOPYKEHUW, CIETaHHBIX W3 Pa3HbBIX
MaTepuayoB U THOENH JIoJeH B TaBUHAX.

HccnenoBanne BBITIOJIHEHO Ha TMpUMEpe TOPHONBDKHOTO Kypopra [opku Topon.
Hcnonp30BaH clieHapHil OTCYTCTBUS TPOTHUBOJIABUHHBIX MEPOTIPUSATUI B pallOHE UCCIIECIOBAHMS.

Ha tepputopun xypopra Ob10 BbIAEIEHO 87 30H 3apOXKICHUS JaBUH ISl MOCIEAYIOIIETO
MOJIETUPOBAHUS JIABUH € TIepruoioM noBTropsieMoctu 1 pa3 B 30 net. J{is MonenupoBaHUs JTaBUH C
nepuogoM moBropsieMocTd 1 pa3 B 300 ser 30HBI 3apOkACHUS OBUTM OOBEIUHEHBI C yYETOM
HKCHIO3UIIMH CKJIOHOB B 29 Oosee KpymHBIX 30H 3apoxaeHus. /[ pacyera BBICOTHI (POPMUPYIOIINX
JIABUHBI CJIOEB CHETa MCIIOJIb30BAHBI IAHHBIE O TPEXTHEBHBIX CHETOMagax.

C ucnons3oBanuem nporpaMmmbel RAMMS (SLF, IlBeiinapusi) 6but0 cmopenupoBaHo 87
JaBuH ¢ noBTopsiemocThio 1 pa3 B 30 net u 29 naBuH ¢ nosropsemoctbio 1 pa3 B 300 net. s
Ka)XI0TO TIEpHOo/ia MOBTOPSIEMOCTH OBLTU pacCYUTaHbl 00BEM M MaKCHUMAallbHbIE 3HAUEHUS BBICOTHI
MOTOKA, CKOPOCTH M JIaBJIEHUs JaBMHBI HA TPEMSTCTBHE, a TaKXKe JAJbHOCTH BHIOpOCA JIABHWH.
PacuéTt nmokaszaJi, 4To MakCUMaJbHbIi 00bEM 300-neTHuX naBuH gocturaet 840000 m° u MIPEBBIIIAET
00bEM 30-eTHHX mouTH B 6 pa3. MakcumanbHoe nasienue 300-netHux naBuH Bbinie 1000 klIla, a
MakcuMaibHoe nasiienue 30-neTHux — mocrturaet 718 xlla.

OO6mras mIonaab y4acTKOB, MOJIBEP>KEHHBIX BO3/IEHCTBUIO JIABUH TIOBTOPSIEMOCTHIO 1 pa3 B
300 net, coctaBuia 7,8 km>. BelgeneHo 1Be 30HbI 110 noBTopsieMocTH JaBuH: 1 pa3 B 30 neT u yaie,
1 pa3z B 300 ner u vame. C yuyeToM pa3pylUIUTEIHLHOTO BO3JACHCTBUS JAaBUH BBIJICIICHO MATHh 30H:
Mmenee 1 kIla, 1 xIla u Oomee — omacHo s xu3HHu ueiioBeka; 10 klla u Gomee — JaBHMHA
pa3pyliaeT MOJObIe EPEBbs, AepeBsiHHbIC 3mMaHus, aBToMamuHel, 100 klla u Gonee — naBuHa
BaJIUT CTaphblil Jec, pa3pyllaeT KAaMEHHbBIE COOPYXKEeHUs U MeTajuindeckue koHcTpykuuu; 1000 kIla
— JIaBHHA BBIMIAXUBAET PYCIIO, Pa3pyIIAET KEIE300€TOHHBIE COOPYKEHHUSI.

[IpenaraeTcss WCMONB30BAaHUE 30HUPOBAHUS TMPH OpPraHMU3AIMH TPAJOCTPOUTETHHON
JIeATeTLHOCTHU B HAIIEH CTpaHe JIJIsl ONTUMH3ALUK BBIOOpA 3aIIUTHBIX MEPOTIPHUSITHH.

Hccnenoanue BBINOIHEHO B pamkax rpanta PH® 16-1700104 «JIaBuHHBIN U CEIEBON PUCK
Ha Tepputopun Poccun: orieHka, MPOTHO3 U MEPHI 10 €r0 CHUKCHUION.
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OueHKa JIABUHHOTO0 MAKCMMYMAa F'OPHBIX TEPPUTOPHUI

(mpocTpaHCTBEHHbIH M BPEMEHHOM aCIEeKTHI)
OuaeiinnkoB A./l., Boroauuesa H.A.
T'eoepagpuueckuii paxynemem MI'Y umenu M.B. Jlomonocosa

Pabora mocpsimieHa oOlleHKEe JAaBUHHOTO MaKCMMyMa TOPHBIX TEPPUTOPHI B yCIOBUSX
coBpeMeHHOro knumara. [Ipobnema paccmarpuaetcst Ha npumepe bonbmioro Kaskasa - ognoro u3
HauboJee U3y4YeHHBIX TOPHBIX pernoHoB Poccun. HakormieHHbIE K HACTOAIIEMY BPEMEHHU CBEICHUS
0 CHeXHbIX JaBuHaxX bonbmoro KaBkasa mo3BoisitoT CTaBUTh BONPOC O BBISBIECHUU 3UM Hanbosee
pa3pyIIUTETFHOTO ¥ MAacIITa0HOTO JIABUHOMPOSIBICHUS B DSy HAOMIONABIIUXCS 3UM U
ornpezieNieHus] palioHOB, KOTOPbIE OTHOCATCS K «3MUIIEHTPaM» JJABUHHOM JIeATeNIbHOCTH. McXoaHbIM
MaTepHalioM I HaMMCaHUs palOOThl MOCIYXHWIA PE3yIbTaThl MHOTOJETHUX CTAllMOHAPHBIX U
AKCIICUITMOHHBIX MCCIICIOBAaHUH 3a CHEXKHBIMU JIaBUHAMU Ha 3anagHoM u LlenTpansaom KaBkase,
MaTepHalibl CETEBBIX METEOPOJOrHYeCKUX CTaHIui Pocrumpomera, muTeparypHble HCTOYHHUKH,
ONPOCHBIE JaHHBIE.

K 3umam naBuHHOro mMakcumyma (JI max) OTHECEHBI CE30HBI, KOTOPBIE COIMPOBOXKIAIOTCS
MacCOBBIM CXOJIOM 0c000 KPYIHBIX JJaBUH U MaKCUMAaJIbHOM TUIOIIAIbI0 MTOPAXKEHHS JHUIIA TOPHOI
JIOJIMHBI 32 wuccaeayeMblii mepuoa. OOpymieHWe JaBUH B TaKUE 3UMBI  COMPOBOXKIACTCS
YeJI0BEUECKUMH KEPTBAMU, 3HAYUTEIIbHBIM MaTEPUAJIbHBIM U IKOJIOTMYECKUM YIIEpOOM.

B pabore mposenena oneHka 3uM JI . 1m0 10-1eTHsiM Ha JABYX KIIFOUEBBIX YdacTKax
Haomonenuii B [Ipmansopycee (Llenrpansubriii KaBka3) u Apxeize (3amannbiii KaBkas) u BeIsBICHa
3aBHCHMOCThH JIaBUHHOM JESATeNbHOCTH OT THUMOB 3UM. B OCHOBY TUNH3alMM 3UM TOJOKEHBI
BeAylINe KIMMaToOOpa3ylolie MmapaMeTpbl - TeMIleparypa BO3AyXa M OCaJKd 3a XOJOAHBIN
NEepUo/, KOTOphIE OMNpeAesiioT ()OHOBYIO 3aCHEKEHHOCTh TOPHOW TEppPUTOpPHH. THUmH3anus
BbInoHeHa o marepuanam 41 I'MC (1936-1988 ) u 7 TMC (1990-2016). Ilo pe3ynbraTam aHanuza
BCETO MAacCHBa HWCXOJHBIX JAHHBIX M THUIH3AIMH 3UM YCTAHOBJIEHO, YTO K 3UMaM JIABUHHOTO
MaKCHMMyMa Ha CeBEpHOM MakpockioHe 3anagHoro u LlenTpansHoro Kaskasa otHecens! 1975/76 r.,
Ha rokHOM - 1986/87 1., Ha BocTounom KaBkaze — 1971/72 1.

Onenka TeppuTOpuM HaubOoliee WHTCHCHBHOW JIABUHHOW JESATENILHOCTH Ha bonbiioMm
KaBka3e BbIMONHEHa Ha OCHOBEe OalbHOrO MeToAa Mo (akropaM JaBHHOOOpA3OBaHUS.
VYCTaHOBIEHO, YTO B COBPEMEHHBIX KJIMMATUYECKUX YCIOBHUSX K TaKUM pailoHaM  OTHOCHUTCS
10kHBIN cKiIoH L{enTpansHoro KaBkasza (CBaneTws).

Pabora BeimonHeHa nipu noanepxkke Poccutickoro ®onma OynaamenTansubeix MecnenoBaHmii
o mipoekty Ne 16-05-00525.
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Biausinue MHOroJieTHeH MEP3JI0ThI HA (l)opanOBaHne

3anagno-Cudupckoro topgsiHoro dacceiina
Ipeiic 10.U.
Huemumym monumopunea kaumamuyeckux u sxonocudeckux cucmem CO PAH, 2. Tomck

B npokmane mnpuBoastcs nonydeHHsle ¢ 2002 mo 2017 rr. naHHble PEKOHCTPYKLHU
KPHOTE€HHBIX TIPOLECCOB B JIETATHLHO KOMIUIEKCHO MCCIIENOBAHHBIX U IaTUPOBaHHBIX 110 *C 1 Ams
TOp(sHBIX pa3pe3ax JecHOH 30HbI 3anagHoil Cudupu, 060CHOBBIBAIOIINE PaHEe BHIABUHYTYIO HAMU
TUIOTE3y O MHOTOJETHEH Mep3/10Te Kak OJHOM W3 OCHOBHBIX (DAaKTOpOB TIOOATbHOM
3a0o0oueHHOCTH M 3aropdoBaHHOCTH 3anagHo-Cubupckoil paBHHHBL. COIIACHO IONyYEHHBIM
JaHHBIM, IUIOIIAJHOMY 3a00JayMBaHUIO OOIIMPHBIX TEPPUTOPU B  Hayaje ToOJOLIEHa
CHOCOOCTBOBAJIO TMOBBILIIEHHE HUX OOBOIHEHHOCTH B pe3yJbTaTe Jerpajalidd MHOTOJETHEH
Mep3J10Thl, cpopMHUpOBaBIIEHCS B MEPUOAbI Bo3Bpara Xoio040B okoino 9200 u 8200 ner Hazan (J1.
H.). @opMupOBaHHE MHOTOJIETHEMEP3JIBIX BOJIOYNOPOB B TOP(PAHBIX OTIOXKEHUAX OKoino 8200 J.H.
BbI3BAJI0 KATAaCTPO(UUYECKYIO OJUTOTPOPU3ALUI0 OOLIMPHBIX IJIOLAAeH OOJOT, YTO NPUBENIO B
MOCJIEICTBUM K OTJIOKEHHIO MOIIHBIX 3aJeXeill BEpXOBBIX OOJOT, B KOTOPHIX COCPEIOTOYEHBI
OCHOBHbIE 3amachl TOpdsaHbIX pecypcoB 3amagHoit Cubupu. KpuorenHsle mpouecchl, HO YiKe
04aroBOro Xapakrepa, ObLTH LIMPOKO PACIpPOCTPAHEHBI B JICCHOM 30HE U BO BCE MOCIEAYIOLIUE
n1o0allbHEIE TTOXONOJaHusA TronoleHa okono 7200, 4500, 3000, 2100, 1200, 560 n.H. Baugaue ux
ObU10 MHOT0OOpa3Ho. TopdoHAKOIUIEHHE AKTUBU3UPOBAIOCH MPH KPUOTCHHOM OIMTOTpodHU3aLiu
OO0JIOT WM BPEMEHHO IPEKpalaioch MpH MyYeHUH KPYMHbIX OyrpoB, HO BCEraa Mpu Jerpajaluu
MEP3JI0Thl AKTUBU3UPOBAJIOCH OJMIO- U Me30TpodHOe 3abosiauMBaHHE IOBBIILICHUH Me30- U
MUKpopenbeda TEppUTOPUH, IOJ BIHUSHUEM HAJAMEP3JIOTHOM BEPXOBOAKU, U IBTPOPHOE —
NOHMKEHUH, M3-3a CKOIUICHMs TajblX BOA. B pesynbrare akTMBHOrO BBIOpOCa BOJ M3 0OYaroB
JIeTpaIuPYIOIe MEP3JIOTHI MOBHIIIAICS OOIINK YPOBEHb OOJIOTHBIX BOA M CKOPOCTh HAKOTUICHHUS
Topda, OCOOCHHO Ha JPEHUPOBAHHBIX YYacTKaX, 3HAUUTEIBHO BO3pacTana, a IOATOIICHUE
OKPY>KaIOILHUX CYXOJ0JI0B BBI3bIBAJIO UX MIPOrPECCUBHOE AIJIOXTOHHOE 3a00J1auuBaHUE.

Takum 00pa3oM, BOSHUKHOBEHUIO KpyIHEHIero B Mupe 3anaaHo-Cubupckoro TopQsiHoro
OacceliHa B 3HAUMTENbHOM Mepe CHOCOOCTBOBAJIM MHOTOKPAaTHO MPOMCXOAMBIINE B TOJIOLIEHE
MPOLECChl arrpajallid W Jerpajalliil MHOTOJIETHEH Mep3NOThl B MHMHEPANbHBIX TPYyHTaX U
TOP(SHBIX OTIOKEHUSAX, a TAK)KE 3HAUYUTENIbHASL PACWICHEHHOCTh TEPPUTOPUH Ha SIEMEHTHI ME30- U
MUKpoOpenbeda KPHOTeHHBIMU MPOIIECCAMH  TUICHCTOIICHA U PaHHETO TOJIOIICHA.

HccnenoBanue BBIMOJHEHO NpU YacTUYHON (uHaHcoBOW mnoxanepxkke PODOU B pamkax
Hay4Horo npoekra Nel7-05-00860-a.
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OueHka cocTossHMS Cy0aKBaJIbHOI MeP3JI0ThI BOCTOYHOI0 CEKTOPa APKTHKH

Ha OCHOBE€ YMCJICHHOI'0O MOACJIUPOBAHUSNA
Mauiaxosa B.B.
Hnucmumym eviuuciumensvrou mamemamuxu u mamemamuyeckoti ceogpuzuxu CO PAH,
Hoesocubupck

malax(@sscc.ru

Cy6akBasibHast Mep3ioTa Ienb(a ApKTHUYECKHX MOpel MpeicTaBisieT COOOH PEeTUKTOBbIC
KOHTHHEHTAJIbHbIE MEP3JIbIE TIOPOIbl, KOTOPIE (POPMHUPOBAIUCH JECATKU-COTHU ThICAY JIET HA3a]l B
nepuopl oJeIcHeHni U oTcTynanus Mops. CyliecTBoBaHHE MHOTOseTHeMep3ibIx nopoa (MMII) B
JIOHHBIX OTJIOKEHUSX MEJIKOBOJIHBIX IIENb(POB APKTHUKM CO3/aeT YCIOBUSA A (POPMHUPOBAHUS
ra3oruipaTHbIX 3ajJexked Mpu HeOONbIIMX BOAHBIX DNyOuMHax. Ilox BIMSHHEM OTHOCHTEIBHO
TEIUIBIX M COJEHBIX MOPCKUX BOJ MEP3JIbIe TONIIY MEAJIEHHO pa3pyLIatOTCs, YTO MOXKET MPUBOIUTH
K HapyLUIeHHIO TepMOOApUYECKHX YCIOBHM YCTOWYMBOIO CYyIIECTBOBAHHUS TIa30BbIX TUAPATOB
MeTaHa. B cBI3M ¢ BO3MOXKHBIM  IPOMBIIIJIEHHBIM  OCBOGHHEM Iuenb(a  HaIUyue
MHOTOJIETHEMEP3JIBIX MOPOA WM Ta30BbIX TMAPATOB B JOHHBIX OTIOXKEHUAX SABISAETCS NPUYUHON
BO3MOKHBIX MH)KEHEPHBIX PUCKOB.

Jns uzydenust cocrosHus MMII menbda IMHUPOKO HCMIOIB3YeTCs MaTeMaTHYecKoe
MonenupoBanue. lMcnonb3yemble B HACTOSILIEE BpEMsl UHUCICHHbIE MOJEINW 3HAYUTEIbHO
pasnuyaloTCs B HUCXOAHBIX  MNPENNOJOKEHHUSAX, B  BBIOpAaHHBIX  CXe€MaX  pPa3BUTHUSA
najeoreorpauyeckux COOBITUH M HCIOJB3YEMBIX MPEACTABICHUSX O TUAPOTECOIOTHYECKUX
0COOEHHOCTAX 1Ienb(a, gaBas pa3Hble OLEHKH MOIIHOCTH MOABOAHOM Mep3noThl. [IpoBeneHHbIe
paHee HUCCIEOBaHUSA IOKa3ajd, YTO MOIIHOCTh MHOTOJIETHEMEP3NIOro cijos Mops Jlantesbix
CHJIBHO 3aBHCUT OT MHTEHCHUBHOCTHM IIOTOKAa TeIla M3 3eMHBIX Heap. OCOOEHHOCTBIO JaHHOTO
HCCJIEIOBAHUS SIBIISIETCS MareMaThdeckoe MojenupoBanue cocrossHus MMII mMopelr BOocTO4HOM
ADPKTHKHM ¥ 30HBI CTAOWJIBHOCTH THUAPATOB METaHA C yYETOM JAHHBIX MHTEHCHUBHOCTH TEIIOBOIO
MOTOKA JIJIs1 BCel 00acTu menbda.

MopenupoBaHue JAMHAMUKM MEP3JIBIX MOpoJ Iuenb(a  HPOBOAMIOCH C IOMOIIBIO
MaTeMaTH4eCKON MOJIeNH, KOTOpas OMMCHIBAET MepepacipeiesieHle TeIia B cucteMe armocdepa -
OKEaH - JIOHHbIE OTJIOXKEHUs, NOIMOJHEHHOM ypaBHeHHeM uddy3uu comu. s uccienoBaHus
JUHAMHUKHA MEp3J0Thl M OIpEJelIeHUs €€ MOUIHOCTH Ha COBPEMEHHOM JTale BpEMEHU
UCTIOJIB30BAJICS  Majieoreorpaguueckuil clieHapui, yYUThIBAIOUIMA M3MEHEHUS YPOBHS OKeaHa U
(dbopmupoBaHue Mep3ibixX To Ha npotskeHuu 400 Toicsy jieT. CortacHO MPOBEIEHHBIM pacyeTam
TonmuHa coBpeMeHHbIX MMII Ha mienbde Mopeit BOCTOYHOM APKTHUKM 3aBUCHT OT IITyOMHBI MOpH,
FeOTEPMUYECKOr0 IIOTOKA, 3aCOJCHMs JOHHBIX OTIOXKEeHMM u coctaBisger or 20 mo 600 m.
[Tony4yeHHass MOLTHOCTh MEP3J0THl YMEHBINACTCSI C YBEIUUYEHUEM paccTosHus oT O6epera. bosnbiime
3HA4YEHHUs MOTOKOB TeIUla B o0nacTsaX pu(TOB U Ha BHEIIHEM Ieiab(de NpUBOAAT K Oojee CUiIbHOU
Jerpajallid TMOABOAHOM Mep3noTel. llonoxeHne BepxHEW TIpaHUIBI MEp3JIOTHl B JOHHBIX
OTJIOKEHUSAX 3aBUCUT OT DIIIYOMHBI MOpSl U cojepxaHus coiieid. B uucieHHoM skcnepuMeHTe
HOJTYy4€HO, YTo BepxHssa rpanuia MMII pacnonoxena Ha ryoune 12 - 27 M HM)KE MOPCKOTO JHA
B 3aBUCHMOCTH OT 00JIacTH IIebda.

Pabora BeimonHena npu ¢uHaHcoBo noanepxke npoekra POOU Nel7-05-00396.
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CTpOGHI/Ie MNOJIUMTI'OHAJIBHO-KMJIBHOI'O JIbJAA TOp(l)HHI/IKa Xxacbipes

Iyp-Ta3zoBckoro Mexaypeubs
Tuxonpasosa SI.B."?, Ciaroga E.A."*°
'Uncmumym kpuocghepor 3emau TiomHI] CO PAH, Tiomens, Poccust;
*Tiomenckuii 2ocyoapcmeennuiil ynusepcumem Poccus;
I Tromernckutl unoycmpuanvhsiil ynueepcumem, Poccust
tikh-jana@yandex.ru

B xaceipes [lyp-Ta3oBckoro Mmexuaypeubsi B pacuucTke Top(dsHHKAa ObUI BCKPBIT
nonuroHanbHO-KWIbHBIN n€R (IDKJI), pazmepom 2,0 M B mmpuny, >4,8 M B BBICOTY, C TUICYHMKAMH,
KaiiMOW W T€PMOKApCTOBO-TIOJIOCTHBIM JIHJIOM B KPOBJIE; 1O OOKaM C MIJIUPAMH JIbJia, MOIITHOCTHIO
mo 10 cm. U3 pa3HbIx 4YacTell Kbl ObUTM OTOOpAaHBI MOHOJHUTHI JIbJA: U3 IICHTPATbHOW YacTH
JKUJIBI, B «IUJICUMKE», B KPOBJE C POCTKOM M TEPMOKAPCTOBO-IIOJIOCTHBIM JIbIOM, OOpasell nuipa
7baa. MOHONMUTBI OBLITM M3YYEHBI B IPOXOASIIEM U MOISIPU30BAHHOM CBETE.

JIEn ueHTpaJbHOM YacTU JKWIbl C BEPTHKAIBHO-TIOIOCYATOM TEKCTypoil, cpopMHUpOBaHHOMN
AJIEMEHTAPHBIMU JKWJIKAMUA W BO3AYILUHBIMH BKJIOYEHUSIMU, OPUEHTUPOBAHHBIMH, B OCHOBHOM,
BEPTUKAJILHO; C HE3HAYUTEIIbHBIMU MTPUMECSIMH PACTUTEIBHBIX 0CTaTKOB. MUKpOMOPGOIOTHYECKIE
npu3Haku oOpasia xapakrepusl 1ist [DKIL.

MOHOIUT JbJa U3 «IUIEYa» KWJIbl, B OCHOBHOM, C BEPTUKAJIBHO-IIOJI0CYATON TEKCTYPOMl, OTMEUEHBI
TaK)K€ JMAroHaJbHO OPHUEHTUPOBAHHBIC BO3AYIIHBIE BKIIOUEHUs. B MOIApU30BaHHOM CBETE
BBIJICJICHBI AJIEMEHTAPHBIC JKWIKU JIbJIa U KPYIHbIE KPHUCTAJUIbl, MEPECECUEHHBIE AIEMEHTAPHBIMU
Kunkamu. Mukpomopdonoruueckue npusHaku oOpasma xapaktepubl s [DKJL. Kpymabrit
KPHUCTAJUIbl, IEPECEUEHHBIE AIEMEHTAPHBIMM KUJIKAMH YKa3bIBAIOT HAa MOATAWBAHUE KUJIbl B 30HE
KOHTaKTa C BMEMIAalIIeM TOppoM U MPOJOIKEHUE MOPO300OMHOTO PACTPECKUBAHUS B ILICYEBOI
YaCTH JKUJIBI.

MoHOMUT JbJa B POCTKE >KWIbI, B OCHOBHOM, C BEPTHKAJIBHO-IIOJIOCYATON TEKCTypou. B
MOJIIPU30BAHHOM CBETE€ OTMEUYEHBl pPa3HOHANPAJICHHBIE SJIEMEHTApHBIE JKWIKWA JbJa, YTO
xapaktepHo g poctka IDKJIL. Ilo Ookam K poCTKy NMpUWIEHEH CerperanuoHHbIN JEN, CBEPXY
MepeKphIBacT HEOOIBIIOE 00pa30BaHNE TEPMOKAPCTOBO-TIOIOCTHOTO JIB/IA.

MOHOJIIUT TEPMOKAPCTOBO-IIOJIOCTHOTO JIbJIa C PAAUAIBHO-IIYYUCTONM TEKCTYPOU U PacCEeIHHBIMU
MEJIKUMH PACTUTEJIbHBIMU OCTATKaMU; KOJTMYECTBO BO3AYIIHBIX BKIOUEHUN MeHbIIee, yem y TDKJL.
B nossipr30BaHHOM CBETE OTMEUYEHBI KPYIIHBIE KPUCTAJIIBI JIbJA, XapaAKTEPHBIE U1l TEPMOKAPCTOBO-
IIOJIOCTHOTO JIBJIA.

Monomutr numMpa Jpa ¢ PagHAIbHO-JIyYUCTOM TEKCTYpPOW M HE3HAUMTENIbHBIM KOJUYECTBOM
BO3AYILIHBIX BKJIIOYEHUH. B MNOMApU30BAaHHOM CBETE€ OTMEYEHBI KPYMHBIE KPUCTAILIBIL.
Muxkpomopdonoruueckre npu3Haku o0pasiia XapakTepHbI s IOJABOJHOTO JIbJA.

B crpoenun IDKJI oTMe4YeHbl TE€HETHYECKHE THUIBI JIbJAAa — DJJIEMEHTAPHBIEC KUJIKH,
CEerperalMoHHbIA JEN, TEPMOKApPCTOBO-NIOJOCTHOM JEN W NOABOAHBIM JIEA. BbIsABIEHO, YTO
00pa3oBaHWe W3YYECHHOM KWJIBI COMPOBOXKIAJIOCH IMOATAMBAHUEM KaK B OOKOBBIX KOHTAKTHBIX
4acTax, TaK M B KpPOBJE, C MOCIEAYIOIUM OOpa30BaHUEM TEPMOBAPCTOBO-MIOIOCTHOTO JIBJA.
OOpa3oBanue NUIUPA JIbIA CBSI3aHO C MOCTENICHHBIM MPOMEP3aHUEM CKOMUBIIErocs o0bEMa BOIBI
(«ayxm») B HagMmep3noTHoM crnoe. IereporeHHoe ctpoenue [DKJI oOycrnoBieHo H3MEHEHHEM
YCJIOBUI B IEPUOJT €0 PA3BUTHSL.
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