UHCTUTYT N'EOrPAOUA

. . NucTutyT reorpadgun
Poccuiickon akapeMumn Hayk

Poccuiickoil akaxemMun HayK

I'namuojiornueckass accouAAA

ocHoBaH B 1918 roay

Te3nucsl JOKIAA0B BCEPOCCHIICKON KOH(pepeHnn
«MexanCHUIIMHAPHbIC HAYYHbIE HCCJICI0BAHUSA B LIEJISIX 0CBOCHHUS
TOPHBIX U APKTUYECKHUX TEPPUTO PUiD»

r. Coun

24-29 centsi0ps 2018 rona

1100 peoaxyueit B.M. Komnsakosa u A.A. Mypasvesa



Hayunasi nporpamma Bcepoccuiickoii koHpepeHumn « Me:RkIuCunInHapHbIe HAyYHble UCCJIeI0BAHUS B LeJIsIX 0CBOEHUSI

FOPHBLIX U APKTUYECKUX TeppuTtopuii», Coun, 24-29 centsiopsa 2018 roaa

IloduepkHymo! hamuiuu 00K1a04UKO8

23 cenTsiOps ¢ 17 g0 19 yacoB — Perucrpanus y4acTHUKOB KOH(pepeHn B roctunuie «Mapurc ITapk Ortenby

24 ceHTSIOpH

8:00-13:00  |Peructparust yqacTHUKOB KOH(pepeHmu B roctunuie «Mapunc ITapk Otenp»
9:00-9:20 OtxpsiTue koupeperunn. Ilpesunent [ nsauuonornyeckoii accounanuu akanemuk B.M. Kotisikos
Poccuiickue HccsienoBaHusi NOJAsIpHbIX Teppurtopuii. Ilpeocedamens B.M. Komiakos

9:20-9:50 K 200-nemuio omxpoimus Anmapxmuost skcneouyueil beniunczayzena — Jlazapesa. Kotnsxos B.M., I'mazosckuii A. @,
Mocxkanesckuit M .1O. Jlunamuka AHTapKTUYECKOTO JIEAHUKOBOIO ITOKPOBA B ATIOXY MOTEIJIEHUs

9:50-10:10 Dponos N.E. CoBpeMeHHOE COCTOSTHHIE U IEPCIEKTUBbI PA3BUTHS CETH HAOMFOIEHHUI MPUPOIHBIX TPOLIECCOB

10:10-10:30  |bonpmusHoB JLIO., Makapos A.C. HoBbie aHHBIE O FOJNIOLIEHOBBIX KOJIEOAHHSIX YPOBHS MOPSI B APKTHKE U AHTapKTHKE

10:30-10:50 |Maxkmrac A.IL., Kycros B.YO., boropoackuii I1.B., boneimakosa 1.U., Kyxosa O.J1., JlockytoBa M. A., Maxoruna U.A. Pesynsrare! u
NEePCIEKTUBBI THAPOMETEOPOIOTHIECKIX HCCIEAOBAHUI HA POCCHICKHUX aPKTHUECKUX 00CEPBaTOPHIX

10:50-11:20 llepepuis na koge

11:20-11:40 |Kpasuosa B.W., [Tnxxankosa E.M., Kuzsikos AW, I'aspusos A.B. Kocmuueckue cHumMku B HoBoM Atiiace Poccuiickoit ApkTHku

12:00-12:20 |Jetiuenkos I'JI., BacxkeHosa E.A. U3sydenue penbeda MOpPCKOro AHa B AHTAPKTHKE: HayuHasi 3HAYMMOCTb U TIEPCIIEKTHBBI HCCIICIOBAHHIA
B PAD

12:20-13:00 |IIpencraBneHue CTEHAOBBIX AOKJIAJOB!

Joxnaouuxu, 2comossugue cmenoo08wil OOKIAO0, OeNam HeOONLULYIO NPe3e HMAYUIO, NePEOdIOYI0 €20 CYNb.
Omo 3—4 caaiioa na 2—3 munymsi.
1. AdanacbeBa B K., Xunnenbpanna K.-J1., Knarec U.®., Kyu I, Jlefiuenxos I'JI. Jlunamuka nenuuka [afin-Aiinenn (3anagHas




AHTapKTHKA) B TIO3JHEM TOJIOLICHE

2. benonyukas M.A., Pesuu b.A., Anucumos O.A. BiusiHue BOJH Jkapbl U X0JI0a HA 3[0POBbE HACETIEHUs CEBEPHBIX TOPOIOB

3. boponuna A.C., Cyxanosa A.A., I'puropresa C. /1., Ilpsaxuna I'B., ITonos C.B. ['ugponoruueckast xapakrepucTuka
MOTEHLHAIbHO NPOPHIBOOIIACHBIX 03€p nojyocTpoBa bpoknec, Bocrounas Anrapkruaa

4. I'pebeneu B.W., Tonmanos B.A. BausiHue onmacHbIX HUBAJIBHO-IIISIUANBHBIX M KPHOT€HHBIX IMPOLIECCOB HA T€OTEXHUYECKYTO
CTabMIIBHOCTD B TOpoAax ApPKTHUKH

5. O6noros I'E., Bacunser A.A., Ctpeneuxas 1.J1. PekorcTpyKus najeoreorpadgpuueckux yCciaoBHid Ha menbde 1 modepexbe

Kapckoro mops B capranckoe Bpems (MUC 2)

ITonos I'B., Cenyxun I1.B. Ilonesrie nucnpiTaHus AUCTAHLIMOHHOMN J1a3€pHOI CHETOMEPHOH pelKu

7. Tlomos C.B., boponuna A.C., Cyxanosa A.A., Xapuronos B.B., Ilpsxuna I'B., Kamkesnu M.I1. IlepcnexkTussl
ParMONIOKALMOHHBIX 30HAMPOBAHUN MOJJIETHUKOBBIX BOTOEMOB

8. Tommanos B.A., I'pebenen B.1. Brnusinne onmacHeIX HUBAJIBHO-IVISIMAIIBHBIX U KPUOTEHHBIX MPOLIECCOB HA JIMHEHHO-
TEeXHOTeHHbIe cucTeMbl Poccuiickoit ApKTUKH

9. Ycrunosa E.B., ITonomapesa O .E. [IpuponHsle 11 TEXHOTEHHBIE MPOLECCHI B KPHOJIUTO30HE, aHTPONOTeHHBIE (PaKTOPBI HX
aKTUBU3aLUU

10. FOpoe @./1., I'pebGenent B.M. ITporao3 pa3BuTHs ONACHBIX KPHOT€HHBIX MTPOLIECCOB HA TEPPUTOPHUN BaHKOPCKOro MECTOPOKIEHUS
IIPU NOTETJIEHUH KJIUMaTa

o

13:00-15:00 llepepwis na 06eo
Hon3emuble abABI U OABOAHAsI Mep3aoTa. IIpeoceoamens /].C. /[po3ooe

15:00-15:20 |OInonsackas H.A. Kpuocdepa Poccuiickoli ApKTHKH — OTpakeHHE COBPEMEHHOT0 3Tamna KojaeOaTeIbHOro pa3BUTHsI KJIMMaTa

15:20-15:40 |I'puropwesa C.[0., boponuna A.C., Kamkesuu B U., Kamkesud M IL., ITonos C B, Ilpsixuna I'B., Cyxanosa A.A. ['eopanapHbie
UCCJIeAOBaHUS MOMIEMHOM runpocetn Jennuka ok (Xommer Jlapcemann, Bocrounast Aurapkruaa)

15:40-16:00 |BacunbeB A.A. Crpeneuxas U.J1., O6noros I'E., Mankosa I'B., JIposnos J1.C., I[Tonomapesa O.E. Jlerpananus KOHTUHEHTAIBHON U
cyOaKBaJIbHON KPHOJIMUTO30HBI 3aMaHOTr0 cekropa Poccuiickoit ApKTHKY NPY M3MEHEHUH KJINMaTa

16:00-16:20 |Maunkosa I'B., Canyprounos M.P., Cksopuos A.T', Llapes A.M., Kopocrenes 10.B., Cynakosa M.C. Pacnipoctpanenne u tuHaMuka
OCTPOBHOI Mep3JIOTHI B 1oiiMe peku Ileuopa. Pesynsrarsl KOMITZIEKCHOTO F€OKPHOIIOTHYECKOTO U re0(pU3NIeCKOro MOHUTOPHHTA B
HenerikoM aBTOHOMHOM OKpyre

16:20-16:40 |['puropreB M.H., Makcumos I'T. PacnpocTpaneHune monBOIHON Mep3JIOTHI Ha IIeNb(e apKTHIeCKUX MOpei

16:40-17:00 |TI'aBpunos A.B., [Imxankosa E Y. ITorernenne ApkTHKH 1 KproMophoarnHaMuKa MeIKOBoAui Mopeit Boctouno-Cubupckoro u




JlarnreBbIX

17:00-17:20 |Bopomnaii HH., Kucenes M.B., Uepkamunna A.A. TemnepaTypHblii MOHUTOPUHT MHOTOJIETHEMEP3JIBIX [PYHTOB B €CTECTBEHHBIX U
AHTPONOTe€HHO-HAPYILIEHHBIX YCIOBHSIX

17:20-17:40 | Ay6posun B.A., dpoznos JI.C. KoHuenuus n3ydeHns U cOepekeHns MHOTOJIETHEH MEP3JI0ThI B CBsI3H ¢ OcBOeHHeM A3P®

17:40-18:00 |Cnarona E.A., Onokuna O.JI. O Bo3pacTe MHOrojieTHEMEP3JIbIX OTIIOXKEHUH U reTepOreHHbIX 3ajesxel nbaa Mappe-Cane, 3anagHbiii
HAman

25 ceHTHAOpS

Ku3Hb, JaHamadThl ¥ X039HCTBEHHAS 1eSITEJILHOCTD JII0Ael B MOJISIPHBIX paiioHax. IIpedcedoamens O.A. Anucumos

9:00-9:20 Anncumos O.A., benonyukas M.A., XKunsuosa E.JI. bananc npupogHeIx ¥ cOLUaNbHO-3KOHOMUYECKHUX PUCKOB U HOBBIX BO3MO)KHOCTEHN
B apKTH4eCckon 30He Poccun npu nsmeHeHuu kiaumara B 21 Beke

9:20-9:40 Makcrorosa E.B., bamanxanosa JI.b. Baustane xonebannii TepMHYECKOTO PEKUMA HA )KU3HEAEATEIBHOCTh HACEICHUS 3OS PHBIX
teppuropuii Cubupu

9:40-10:00 banuna C.B. ITporHo3upoBanne COLMAIbHO-3KOHOMHYECKUX YIEepOOB B apeajiax Aerpafaliid MHOTOJIETHEMEP3IBIX MOPOI APKTHIECKON
30HBI Poccun

10:00-10:20 |Hupun I'B., Yearuna W.C. Pagroskonorndeckue ucciaenoBanus B 0apeHLIEBOMOPCKOM NMPUOPEKbE KaK SJIEMEHT OLCHKH PaguallMOHHbBIX
PHUCKOB

10:20-10:40 |Kyo6wpimnkun H.B., bBysun U.B., Tonosun H.B., I'ynomaukos FO IT., 3amapun ' A., Ckytun A A. JlenoTexHU4eCKre aCIeKThl CO3MAHMUS
00BEKTOB TPAHCIIOPTHON MHPPACTPYKTYPBI H Pa3BENOYHOrO OypeHus: B ApKTHKE

10:40-11:10 llepepuis na koge

11:10-11:30 | Tymens H.B., 3otoBa JLW. MepanorHo-nanamadTHas uHGOpPMALN KaK OCHOBA MPOTHO32 MPH MOTETUIeHHH Poccuiickoit ApKTHKH

11:30-11:50 |Xomytos A.B., JIsopuukos IO A, Kuzsikos A W, Jleiibman M.O., babkuna E A ., babkun E.M., Mymnanypos /1 P., Xatipymaun P.P.
TepmoneHnynannonHsle npoueccol Ha LlenTpanbHoMm SMane: pe3yasTaTel MOHUTOPUHTA

11:50-12:10 |babkus E.M., XomyTtos A B., badkuna E A ., JIsopaukos O A, Xaiipymnmun P.P. Morutopunr usmeHenus penbeda tophsiHuKa ¢
BBITAMBAIO UM MOJIUTOHAIBHO-KUJIbHBIM JIBIOM B paiione ¢. ['a3-Cane (AHAO)

12:10-12:30 |babkuna E.A., Xomytos A B., JIsopuukos FO.A ., babkun E .M., Mymnanypos /I P, Jleitbman M.O. BopoHku ra3oBoro BeiOpoca Kak




CICACTBUE PETHOHANIBHBIX U JIOKAJIbHBIX W3MEHEHUI KJIMMAaTa 1 TeIJIOBOTO COCTOSHUS nopoa

12:30-12:50 |Kamm J1.0. /InHamMuka KpronaHAMAPTOB B MEHSIOLIMXCSI Y CIOBHSIX CPEIIbI
12:50-14:50 llepepwis na 06eo
HccnenoBanusi B ApkTuke u kpuoaurozone. Ilpeoceoamens H.E. Dponos
14:50-15:10 |3azosckas D.1I1., Topsiukun C.B., lumkos B.A., Meprenos H.C., loiarux A B., Munanosckuii E.JO. Crabunu3zaius opraHnuecKkoro
BEIECTBA B IOYBAX BBICOKUX HIUPOT B yCJIOBHUX OBICTPBIX KIMMATHYECKUX H3MEHEHUI
15:10-15:30 |Kyznenosa A.O., Cumonosa I'B., Aponun A.C., Tuxonpasosa A.B., Hapymko M.B., Cnarona E.A. M3oTonHsIi cocTas yriepona
COBPEMEHHBIX PAaCTeHUH B paiioHaxX THMUYHON W 10:KHOH TyHAp 3anaanoit Cubupu
15:30-15:50 |Hleitknsa U.b., @unpayk K.B., Coxonos B.T. HekoTopsle pe3ynbTrarsl JeJOUCCIEA0BATEIbCKIX pabOT Ha Apeidyromeii cTaHInm
CEBEPHBIH ITOJIYOC-2015
15:50-16:10 |Annpees O.M., Bunorpanos P.A., [lpadenko /I B. Biusiue rnobanbHOro NoTemieHnsl Ha MPOYHOCTHBIE XapaKTePUCTUKH Jibaa B OOCKoi
rybe
16:10-16:30 |Bunorpaznos P A., Auapees O.M., Opnosa E 10. Pacnpocrpanenue npunas B sctyapusix O6u u Enncest mpu rmobajibHOM MOTEIUIEHUH
16:30-16:50 |Yuctsakos B K. TemneparypHslii peskum OypeHusi CKBaKUH B KPHOJIHTO30HE
16:50-17:10 |I'eopruagm A.L", Kamytura E.A., Mumokosa U .I1. lonroBpemMeHHbIe (pa3bl MHOTOJIETHIX M3MEHEHUI CTOKA BOIBI M TEIUIA KPyTHEHIITHX
apkTudeckux pex Poccun
17:10-17:30 |IluxnomanoB A.M. CoBpeMeHHbIe TEHACHLIUN U BO3MOXKHbIE IPUYNHBI U3MEHEHHUH peuHoro rnputoka B CeBepHblii JlenoBuThlii 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 ceHTSIOpPS — HA WeJbIH AeHb IKCKYpcHs (A1 KeJialuux) B A0xa3uio ¢ nocemenuem L'arpol, o3epa Puna, Ilunynasi
27 ceHTAOpS
JlenHUKH MOJISIPHBIX H FOPHBIX paiioHos. IIpeocedamens B.M. Komiaxos
9:00-9:20 I'nazosckuii A.®@. CoBpeMeHHble U3MeHeHUs JeqHuKoB Poccuiickoit ApkTuku




9:20-9:40 Bonbmusuos J1IO., Exukos U.C., Iapamsun A.C., ®énopos ['b., Uneromenkosa M. A, Coxonos B.T. Isnuonoruueckue u
naneonsinnoiorndeckue uccneaosanust AAHUU na apxunenare Ceseprast 3emist

9:40-10:00 JlaBpentbeB MU, I'masoBckuii A.@., Maueper }0 4., MypaBbeB A Al. 3anace! ibaa B nenHukax Ha 3emue Hopaenmensaa, HInnuGepres,
U X U3MEHEHUS 32 MOCIeIHUE AeCATUIETUS

10:00-10:20 |Hocenko I'A., UsanoB M. H., Cununikuii A 1., Mypasbes A A, Kobenes B.O., Hukutun C.A. CoBpeMeHHOE COCTOSTHUE U U3MEHEHUS
nennukos Ilonsiproro Ypana B nepuon 2000-2018 ronos

10:20-10:40 | Xpomona T.E., [Tonosa B.B., Hocenko ' A., MypaseeB A.A., Hukutun C.A. 3MeHeHHs pa3MepoB JIEAHUKOB U pacIpeneyieHue
OCHOBHBIX KJINMAaTHYECKHX ITAPaMETPOB B TOPHBIX JIEAHUKOBBIX paiioHax Ha Teppuropuu Poccuu (Bropas nonosuHa XX — Hayasno XXI
BEKa)

10:40-11:10 llepepuis na koge

T'opubie genuuku. Ilpeocedamens A. @. Iazoseckuil

11:10-11:30  |HeuenroctoB C.I', Xapekosen E.I', Ceauepcros I0.I"., Cyununun A.A., Typuanunosa A.C., Cokparos C.A., Komapos A O., Kyaukos
A.B., O. Mustafa O., Evangelista H. ITudpoBbie crepeodoToCheMKH TSI UCCIIEOBAHMSI SBONTIOLMH OJIeICHeHUsT Dp0pyca

11:30-11:50 |Toponos IT.A., Cemenos B.A., Anemuna M.A | IllecrakoBa A.A. Knumatuueckue GakTopsl aerpaganuu ojeneHeHus: bompmoro
Kabkaza B XX — XXI BB.

11:50-12:10 |Konosanos B.I', Pynakos B.A. Bonpocsl MoHuTopusra neaHukoB Ha CeBepHoM KaBkasze u Antae

12:10-12:30 |Hatinenko A.A. M3menenue oObema nenuukos Llentpanpaoro Kaskasa 3a mociennue 60 et

12:30-13:00 |IIpencraBneHue CTEHAOBBIX AOKJIAJOB!

Joxnaouuxu, 2comossugue cmenoo08wil OOKIAO0, OeNam HeOONLULYIO NPe3e HMAYUIO, NePEOdIOYI0 €20 CYNb.
Omo 3—4 caaiioa na 2—3 munymsi.
1. Ananuuera M.JI. Jlenuuku UyKOTCKOTrO Haropbsi — pe3yJbTarhl OJIeBbIX ucciaenosanuil 2017-18 rr.
. Kepumor A .M., Pororaesa O.B. OueHka kadecTBa NOBEPXHOCTHBIX BOA IIpHanbOpychs O comeprkaHUIO TSKENTBIX METaJIOB
3. Komaposr A 1O., Cenusepcros I0.I', Typuanunosa A.C., I' pedbennnkos I1.B., Cokparos C.A. [Ipumenenune neserpomerpa SMP
IUIS1 UCCIIEIOBAHUS CTpaTurpagpui U CBOHCTB CHEXKHOTO MOKPOBA
4. Komnsikos B.M., Yepnosa JLI1., Xpomosa TE., MypasseB A 4., Kasanuu A b., Tropmua A.C. Mopdonorudeckue ocodeHHOCTH
MyJIbCUPYIOIINX JIEAHUKOB
5. Masgmtonos B.P,, Oxba 1. A. CHe:xxHO-NIensIHbIe HAKOIUIEHHS B NelnepHoil cucreme CHexkHast, 3ananHeiii Kaskas
6. Manesuu T.M., Mapuenko E.C., Mypasbes f./1. PalioHnpoBaHue 3KkCTpeMajbHbIX T€OPUCKOB B pailoHaX COBPEMEHHOIO BYJKAHO-




DIALMAIBHOTO B3aUMOAEHCTBUS (Ha puMepe nonyoctposa Kamuarka)

7. Mypasbes A Al. XapakTepUCTUKU COBPEMEHHOTO oneaeHeHus Kamuarku

8. Ocranun O.B., /Ipsxosa I'C., Kosanes M.B., bypbim P.J1., Otron6asp Ip>m0span. Usmenenne nennuka Tomuu (LleHTpanbHbIi
AJTaif) 3a nepuoa UHCTPYMEHTAIbHBIX HAOIIONEHUN

9. Tluneraes C.B., Uepnoyc I1.A., ®enopenko FO.B., ®unaros M .B., Jlapuenko A.B. Cucrema curHaausaiyu O JJaBUHAX, CEJIsIX,
OTIOJNI3HAX U MTABOAKAX

10. Ceiconsatun PT", Cepuxos C.H., Kenesusixk M. H. O BbICOTHO!H NOSCHOCTH U AUHAMHUKE U3MEHEHUsI TEMIIEPATyPhbl TOPHBIX MTOPOJ B
xpebre Cynrap Xasrta

11. Yepnos P.A., MypasreB A .. CoBpeMeHHbIe U3MeHeHUs ropHoro oneneHeHus 3emiu Ilpunna Kapna u 3emnu Hoprneniensna
(apx. HInnubepren)

13:00-15:00 llepepwis na 06eo

T'opusbie aeqnuku. Ilpeoceoamens T.E. Xpomoea

15:00-15:20 |Ianrowkus JI.A., Yuctsaxkos K.B., Kynaesa E.I1., Bonkos W.B., banues /I.B. Cokpamenne onenenenus ropHoro y3na TaBaH-bora-Omna ¢
MakcumyMa Majoro Jlenaukosoro Ilepuona no COBpeMEeHHOCTD

15:20-15:40 |Ceprees U.C., IlITeikoBa H.B., I'anromkun I A, I'mebosa A.b. M3mepeHue MOIHOCTH JIETHUKOB ropHOTO MaccuBa [lamOarapas
(3amagHast MOHTOMNHST) HA OCHOBE aHAJIN3a IIEPEMEHHON COCTABIISIFOIIEH IEKTPUUECKOrO CONMPOTUBIICHHUS JIbAA

15:40-16:00 |Ocwumora O.11., Ocunos 2.10. Ternnosoit 6ananc nenuuka Nel8 (Boctounsrii CasH, ror Boctounoit Cubupm)

16:00-16:20 |Koxkape A.JIL., Koryrenko JI.B., Cesepckuii 1.B., Illecteposa M.H., Eropos A.b. Jlerpanamus onenenenus B 6accetinax pek Ilckem u
Uatkan (3ananueiii Taxp-111anb)

16:20-16:40 |bamkosa E.M. J/IuCTaHUMOHHBIE METOABI UCCIEAOBAHUS MYIbCUPYIOLINX JIeTHUKOB Kapakopyma

16:40-17:00 |Kokun O.B., Kupunnosa A. @opmupoBanre OOKOBBIX MOPEH MyJIbCHPYIOIINX JEAHUKOB 3amaaHoro Hmundeprena

17:00-17:20 |banues JI.B., l'anromkun J{.A., Exatfikun A A., YUnctskos K.B., Tokapes .B. Ocobennoctu GpopmupoBaHus IEAHUKOBOTO CTOKA FOTO-
BOCTOYHOTO AJITasi MO U30TOMHBIM JAHHBIM

17:20-17:40 |Magmonos b.P. O6 0coOeHHOCTSIX ABMKEHUSI TOPHO-TOJIMHHBIX JIGTHUKOB

17:40-18:00 |Typuanunosa A.C., Jlazapes A.B., Cenusepcros I0.I", Komapos A .1O., Mapuenko E.C. OneHka Bki1aga CHEKHBIX JJABUH B MUTAHHUE
JIETTHUKOB




28.09.2018

CHe:XHbIii IOKPOB M MPUPOAA NOJAPHBIX paioHoB. IIpedcedoamens H.H. Ocoxun

9:00-9:20 Jlrokapes E.A., Makees E.A., Kypakos C.A. OnpernesneHne XapakTepUCTHK CHEKHOTO NTOKPOBA C MOMOLIBIO aBTOMAaTUYECKUX
WU3MEpUTENEN TeMIepaTyphl

9:20-9:40 Cocnosckuit A.B., Ocoxun H.W. BrnusHue orreneneii Ha CHEKHBIN TOKPOB U IPOMEpP3aHUe IPyHTa NPU KIMMAaTHYECKUX U3MEHEHUAX

9:40-10:00 Hewmuposckast U.A. OcoOeHHOCTH pacpeeNieH!s] OpraHnIeCKUX COSNMHEHUN B CHEKHO-JIEASTHOM TTOKpoBe benoro mopsi

10:00-10:20 |Kypsaruukosa H.A., Maneiruna H.C., Murpodanosa E.}O. TakcoHOMUUeckoe pasHOOOpa3ne B MbUIBLIEBBIX CIIEKTPAX 3UMHHX
arMoc(epHBIX ocankoB Anrast

10:20-10:40 |Yuxaues K.b., Jlunenkos B.A. K Bompocy pelierns HecTauMoOHApHOH 3a/1a41 YIUIOTHEHUS! CHEXKHO-(UPHOBOH TOJNIIN /TSI OIIPEACTICHUS
r1yOWHBI 3aXBaTa aTMOC(epHOro BO3ayxa

10:40-11:10 llepepuis na koge

11:10-11:30  |Komapos A.}0., Cenusepctos FO.I", Typuanunosa A.C., I'pebennnkos I1.A., Cokparos C.A., Cyunnun A.A., Dutun A.JIL, Bnanumuposa
M IO. Onpenenenue BbICOTHI CHEXKHOTO MOKPOBA C HCToab30BanueM 113

11:30-11:50 |[oaybera E.H., ITnaros I'A. AHanu3 TeHAEHIIMH H3MEHEHUI THAPOJIOTHH CHOMPCKUX apKTHYECKUX MOpPel B YCIOBUSIX II00aIbHOTO
MOTEIJICHUs

11:50-12:10 |[Iukanésa A.A., TkonpHuk .M., Epumor C.B. Bynyimue usMeHeHus: KIrMara U XapaKTePUCTHK €r0 SKCTPEMAIbHOCTH B PErHOHAX
Kpatiinero CeBepa mo olieHkaM OOJIbIIOro ancaMOs peruoHaibHoi 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.1O., Cenusepcros 0.1, Cokparos C.A. IIpocTpaHCTBEHHO-BpEMEHHAsI H3MEHYMBOCTb CHEXKHOTO MOKPOBA B MOCKOBCKOM
peruoHe

12:50-15:00 llepepwis na 06eo

N30TOonHBIN cOCTAB CHera M JibJa, NOA3eMHbIE JIbAbI TOPHBIX paiioHoB. IIpedcedamens M. IO. Mockanesckuil
15:00-15:20 |Maasiruaa H.C., Diipux A H., Arbansu EB., Ilanuna T.C. M3otonHsiii coctas atMOChEpHBIX 0CaaKkoB HaapIMCKO HU3MEHHOCTH
15:20-15:40 |Kozauek A B., Exaitkun A A., Creen-Jlapcen X K., Jlanas A. MccnenoBanus M30TOMHOTO COCTaBa BOASIHOTO Mapa HaJ MOBEPXHOCTHIO

HOxHOrO OKEana




15:40-16:00 |Diipux A.H., Maneiruna H.C., Ilanmuua T.C. M30TONHBINA COCTAaB CHEXKHOTO MOKPOBa AJTast

16:00-16:20 |L'oxobokora JLII., @arees H H., JIskymmu WM. /1., Cugoposa O.P. OcobeHHOCTH COBPEMEHHOTO XUMHUYECKOTO COCTaBa aTMoc(epHoro
a3p0o30JIs U ra30BbIX NMpuMecel B 1. bapeHudypr

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

16:40-17:00 |CocHorckuii A.B., Ocokun H .. K pacuery 3amep3aHusi CONeHON BOABI B KaIlleIbHOM (akene

17:00-17:20 |dpsxosa I.C., Octanun O.B., ['opesiBueBa A.A. BHyTpeHHEee CTpOCHHE MISLHATBbHO-MEP3JIOTHBIX KAMEHHBIX 00pa30BaHUil AjTast Ha
OCHOBE Tre0(pU3MUECKIUX METOIOB

17:20-17:40 |LopesiBueBa A.A., Onenuenko B.B., IpsikoBa I"C., Octanun O.B. TpexMepHble reoseKkTpuieckie MOIeIN MNIsLUaIbHO-MeP3I0THbIX
KaMeHHbIX oOpasoBanmii LlenTpanbHoro Anras

17:40-18:00 |Bonkos 1.B., I'anromkun /1. A., banues /[.B. 3akoHOMEpHOCTH MPOCTPAHCTBEHHOTO PACIPEIETICHHIsSI KAMEHHO-JIEISTHBIX 00pa30BaHUN B
apuIHOM BbICOKOropbe BHyTpeHHel Azuun

29.09.2018
CHexHble JaBuHbI U cesu. IIpedcedamenns M. IO. Mockanesckuil

9:20-9:40 OumneiinukoB A.Jl., Bonoguuesa H.A. CHexHble TaBUHBI B yCJIOBUSAX FUIPOMETEOPONIOTHYeCKON aHOMaIuK BecHbl 2018 1. B
[Mpusnsbpyche

9:40-10:00 Yepnoyc I1.A., Bonkos A B., @enopenko FO .B., Hukonaes P.B. OuieHka n3MeHYHMBOCTH BBICOTHI CHETA B JJABUHOCOOPE IO pe3ysbrataM
JIa3€PHOT0 CKaHUPOBAHUS

10:00-10:20 |Pommonoga I[1.M., Typuanunosa A.C., Cenusepcto FO.I", Cokparos C.A ., I'mazosckast TI. Yuér naBuHHOM ONacHOCTU MPHU
rPaloCTPOUTENIBHOMN €SI TEbHOCTH

10:20-10:40 | OumnetinnkoB A /1., Bonognuesa H.A. OnieHka TaBHHHOTO MAKCMMyMa TOPHBIX TEPPUTOPUN (TIPOCTPAHCTBEHHBIN U BPEMEHHOH aCIIeKThI)

10:40-11:10 llepepuis na koge

Ilox3emHbIe ILABI U IOABOXHASI MEP3J10TA, NPpUPOoAHbIe pucku. Ilpeoceoamens B.M. Komiakos
11:10-11:30 |IIpeiic O .M. Biusinue MHOTONETHEH Mep30Thl Ha opmupoBanue 3ananHo-Cudupckoro TopdsiHoro dacceiina
11:30-11:50 |Maxaxosa B.B. OueHka cocTosiHus CyOaKBaIbHON MEP3JIOTHl BOCTOYHOTO CEKTOpa APKTHKH Ha OCHOBE YMCJICHHOTO MOAEITUPOBAHUS




11:50-12:10

Tuxonpasosa A.B., Cnaroga E.A. CTpoeHne moauroHanbHO-KUIBHOTO Jibaa Topdstanka xaceipest [yp-TazoBckoro Mexxaypeubst

12:10-13:00

IlonBenenne UTOroB M 3aKPLITHE KOH(EPEHLHH.
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JInHamMuKa AHTAPKTHYECKOT0 JIETHUKOBOI0 MOKPOBA B 3MOXY MOTENJIEHUSsI
Kotasaxos B.M., I'nazoBckuii A.®., Mockaaesckuii MLIO.
Hucmumym eeoepaguu PAH, Mockea

CoBpemenHass smoxa DIOOATBHOTO TMOTEIUICHUS OTPaKaeTcss Ha OO0IeM COCTOSTHHU
AHTapKTHYECKOTO JIETHIKOBOTO MOKPOBa U OajaHce ero Macchl. IloTenyieHne BenET K yBeTUUEHHUIO
COlepKaHusl BOASHOTO TMapa B BO3AYLIHBIX MAaccaX, BbI3bIBAET MHTEHCU(UKALMIO arMOC(hepHO
LUPKYJSLUA M POCT CHErOHAKOIUIEHHWs HAa NOBEPXHOCTH JIEMHMKOBOrO IuTa. Bmecrte ¢ Tem
MOTEIUICHHE OKEAaHWYECKUX BOJ M YBEJIWYEHHUE TEMIIePaTyphl JbJa MPUBOAIT K POCTY CKOPOCTEH
TEUEHUs! JibJa U OOoJNbIIEMy pacxonmy JbJa Ha OeperoBoll JHHUW MarepHuka. M3ydeHue U pacyéTsl
5THUX MPOLECCOB U MX COOTHOLIEHUs HE MPOCTBI U A0 CHX MOP HE MOJIyYUIIN 3aKOHYEHHOTIO
pelenus.

[IpenmonokeHue O COBPEMEHHOM pOCTE€ MacChl Jibaa B BocTouHol AHTapkTuae ObLIO
BBICKA3aHO ele B mepron MexnyHapogHoro reodusuueckoro ropa (1957-1958 rr). Ognako mo
Mepe pa3BHTHS HOBBIX METONOB HCCIICIOBAHUI TAakKO€ 3aKIIFOYeHHE ObUIO IMOCTABJICHO TIOX
comHeHue. Ha pyOesxe BekOB B M3y4eHHH NIOOATBHBIX MPOIIECCOB HAa 3€MJIEe CTalld MCIIOJIB30BATh
CIy THUKOBYIO aJIETUMETPUIO (PaJapHYI0 W JIa3epHYI0), & TaKKe CIYTHUKOBYIO TPAaBUMETPHIO,
MO3BOJISIFOIUE ONPEAENATh WM3MEHEHUs MAacChl, B TOM 4YHCIE JIbJa, KOTOpPblE NPHUBOAAT K
IJIIUOU30CTaTUYECKUM JBM)KEHUAM. Takue MCCIeNOBAHUS B MOCJIEIHHUE TOAbl CTAIA MAaCCOBBIMU,
U MX UCTIONB3YIOT ISl MOACUETa OanaHca MaTeprUKOBOTO JIbA.

Hamr anann3 oOmmpHBIX MaTeprasioB MOCIEIHUX JIET IOATBEPKAACT PAHHUE 3aKIIIOUEHUS O
BO3MOKHOM POCTE Macchl Jiba B Boctounolt Anrapktuae. OnHako B 3amajHoi AHTapKTHIE U Ha
AHTapKTHYECKOM TIOIyOCTPOBE B HAIlle BpeMsi, HA0OOPOT, MPOMCXOOUT YCUJICHHOE TasHUE JIbIa,
HUBEJMPYIOLlee MOBBILIEHHBIH MPUXOA Macchl Jbaa B lleHtpanbHoll AHrapkruze. Ilostomy B
LIEJIOM B COBPEMEHHYIO 3MOXY II00aJbHOTO MOTEIUIEHHSI Macca JibJja B AHTAPKTHIE YMEHBIIAETCs,
HECMOTPSI Ha BO3MOXKHBINH HEOOJBIIONH POCT BOCTOUHO-aHTAPKTHUECKOTO JISTHUKOBOTO MOKpoBa. B
pesysibTaTe yMEHbLIEHHE Macchbl JIEAHMKOBOTO IOKpOBAa AHTApKTHIbI BHOCHUT CBOH BKJIajJ B
NOBBIIIEHNE YpOBHS MupoBoro okeana. Ho 3TOT Bkjax HEBENHK B CPaBHEHMH C MaclITabamu
AHTapKTHUECKOTIO JIEIHUKOBOIO MoKpoBa. I 1aBHast mpuunHa B TOM, 4TO B BocTtouHOl AHTapkTuae
HAKOTUIEHHE MacChl CO 3HAYUTEIIBHOM OJIeH BEPOSITHOCTH MpeodiIaaeT Ha/l PaCXOOM JIbAA.
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CoBpeMeHHOE COCTOSTHHE M TMEPCIEKTUBBI PA3BUTHSA CeTH HAOII0MeHU

MPUPOAHBIX MPOLECCOB B APKTHKE
®poaos U.E.
Apkmuyeckuil u GHMAPKMUYECKUil HAYYHO-UCCIeO0BAMENbCKUTE UHCMUMYN,
2. Canxkm-Ilemepobype, Poccus
frolov(@aari.ru

KnroueBble crmoBa:  cranuoHapHas ceTb HAOMIOmeHWH, KINMaTUdeckue OOCepBaToOpHH,
NPOTPaMMBbl HAyYHBIX HAOIIONEHUH, MEKBEIOMCTBEHHAsS! KOOPAUHALIHS.

B ycnoBusix mo0anbHOro MOTEIUIEHHUs CYIIECTBEHHO BO3POC MHTEPEC K M3MEHEHHIO TIPUPOIHBIX
cpen ApKTUKH CO CTOPOHBI, B MEPBYIO OYepellb, IPUAPKTUYECKUX TOCYAapCTB.

Kaxue nzmenenus oxxunaroTcs B ApkTuke? ITOT BONPOC UHTEPECYET He TONBKO MOJIUTUKOB, HO U
Ou3Hec, U KOPEHHOE HaceJieHHe, M PyKOBOACTBO perroHamu. OTBETUTH HA 3TOT BOMPOC CIIOCOOHA
TOJIBKO HayKa, HCHONb3ys JaHHble MOHUTOPHHIA COCTOSHUSI MPUPOAHBIX cpel ApPKTUKH H
COBPEMEHHBIE CPEACTBA U METOABI UCCIIENOBAHUN.

B nocnenHue roabl B ONOJHEHUE K CYLIECTBYOLIEH CETH THAPOMETEOPOIOTHYeCKUX CTAHIIUI 1
MOCTOB CO3/IaHbI HAYYHBIE CTAIIHOHAPHI (00CEPBATOPUN):

- 82011 . co3nana obGcepBaTopus MO M3YyUEHHUIO TIOOATBHBIX N3MEHEHNH KimuMata « TUKew» mpu
yuactiu CIIA u @unnsaaum (Pocrunpomer),

- B 2013 r cosmana Hayuno-uccnenosarenbckasi craniust «Camoitnosckuiiy (Cubupckoe
otnenenne Poccuiickoil akageMun Hayk);

- B 2014 . co3nan Poccuiickmii Hayunsnii nentp Ha [llnundeprene (Pocrugpomer);

- B 2014 1. co3naH Hay4yHO-HCCIEeNOBATENbCKUI cTanuoHap «Jlenosast 6a3a «Meic bapaHosay.

B noxnane npuBeneHbl CBEACHUS] O HayYHBIX MPOTrpaMMax HaOMIOAEHUH Ha 3THX CTAllMOHApax,
YYaCTBYIOIIMX OPraHU3aLUsAX U HEKOTOPBIX pesynbrarax. Ocodoe MecTo B cucteMe HaONMIOACHUH B
MOPCKON 4acTH APKTHKH 3aHMMAIOT CyJOBble SKCIENUUUU MUHHUCTEPCTBA MPUPOIHBIX PECYPCOB,
Pocruapomera u Poccuiickoil akaneMuu Hayk, ONHAKO CIEAYET OTMETUTb OTCYTCTBHE MEXaHU3Ma
MEXBEJOMCTBEHHON KOOPAUHALMY U COMIACOBAHUS MPOrPaMM MOPCKUX SKCIEIULIMM.

B ampene 2018 r Ha ocHoanuu Pacnopsoxenust IlpasutensctBa PP pyxoBogutens
Pocruppomera mommucan KoOHTpakT ¢ pykoBoactBoM OAO «Anmupanteiickue Bepdhm» Ha
crpoutenbcTBO JlenoBoit camonmBmkyiiedcss miuargpopmel «CeBepHBIH MOMIOC» € OKOHYAHHEM
crpourenscTBa B 2020 rogy. B moknane npuBeneHsl AaHHBIE O TEXHHMYECKHUX XAPAKTEPUCTHUKAX U
obopynoBanuu tatgopmbl. HMcmonmp3oBaHWE 3TOr0 YHHUKAJIBHOTO CIIELHUAIU3UPOBAHHOTO CyIHA
MPEIONaraeTcs Ha OCHOBE KOMIUIEKCHON MEKBEJOMCTBEHHON Hay4YHON MPOrpaMMBbl, KOTOPYO HaM
€I1Ié PECTOUT pa3padoTaTh.

B 3axmouennn noxmama oOCYXKAArOTCsS MPOONEMbl MEKBEAOMCTBEHHOW KOOPAWHALNH,
NOBBIIEHUST 3PPEKTUBHOCTH HUCIIONb30BAHHUS OFOPKETHBIX CPENCTB M JOCTYMHOCTH IMEPBHYHBIX
JAHHBIX.

Pabora BemonnaeHa npu ¢uHaHCOBON monaepxkke PODPU B pamkax mpoekra Ne 18-05-
60048.
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HoBble 1aHHbIE 0 T0JI0LEHOBBIX K0JIE0aAHHIX YPOBHSI MOPS B APKTHKE U

AHTapKTHKE

Boabmusinos /.1Q., Makapos A.C.
OI'FY « AAHUH »

IIponomxkaroTcsi NMOWUCKU CJIEAOB TOBBIMIEHHOTO CTOSIHUS YPOBHSI MOps B IUIEHCTOLIEHE,
TOJIOLIEHE M B TEUECHHE TOCIICIHHMX CTOJETUH Ha molepexbsx ApPKTUKHM M AHTapkTuku. HoBeie
TaHHbIE O BO3PACTE 3TUX MAJICOOKEAHOJIOTHIECKUX COOBITHSX MONYUEHBI ¢ MOOEPeKUil apXurenara
Cesepnas 3emis, ¢ ocrpoBoB HOsknoro okeana Keprenen u FO:xnas ['eoprusi, ckan mbica [{pHucOoH
B BOcTOYHOH AHTapktuae. CoObITHE MOBBIIIEHHOTO CTOSHUSI YPOBHS MOpst okono 2000 yet Hazan
yK€ Haa&KHO TMOATBEPIKIEHBI HCCIENOBAHUSMH B YCTBEBBIX OONACTAX CHOUPCKUX pPeK, Ha
apkTudeckoM moOepexxbe Poccmu, a Takke TPU HU3YYEHHHM MAOHHBIX OTJIOKEHUH 0a3ucoB
AnTapktunsl Ilponenana pabora mo anammzy 5000 paaMoOyTIEpONHBIX NAaTHPOBOK OTIOXKEHHUH C
OPyTUX TIOOEpeKUi MUpa, KOTOpas TakKe Mokasajia OONBIIYI BEPOSTHOCTH 3TOro coObithst 2000
net Hazan. HoBble maHHBIE MO AaTUPOBAHMIO OEPEroBOrO Bajia BBICOTOH 9 M Ha C-3 OKOHEYHOCTH
octpoBa bonbineBuk (apxumnenar CesepHasi 3emuisi) mokaszanu ero 2000 ThICSUENeTHUN BO3PACT.
Haunnok mMopckoro mnpoucxokaeHust (aJleBpUT € ITHATOMOBBIMH BOAOPOCISIMU, OCTaTKaMH TEPbEB
OTHL U BOXOPOCIEH), NMMEIOLINA paguoyriepoanbiii Bozpact 2000 set, 3ameraer B CKajax MbICa
JlbHucon Ha BeicoTe 10 M Haj COBpPEeMEHHBIMH YpOBHEM MOpsi. Mopckasi Teppaca BbICOTOH 9 M B
3anuse CesiToro AHapes Ha BocToke 0. HOxHas ['eoprus narupyercs paauoyiepogHbIM BO3pacTOM
ot 1540 no 2200 net. TH HOBBIE MaTepUabl MOATBEPKAAIOT MOBbIIeHHe YpoBHA KOkHOrO OKeaHa
oxosio 2000 yieT 1o BbICOTHI HE MeHee 10 M Haz COBpeMEHHBIM ero ypoBHeM. He Obul 3HaYMTENBHO
HIDKE COBPEMEHHOTO yPOBEHb OKeaHa M Ha pyOeske rmueiictoneHa u rojoueHa. Ha BocTouHOM
OkOHeYHOCTH ©O. Keprenen MopckoH TUBDK, TOrpeOEHHBIH TOPQSIHBIMH OTIOKEHUSMH |
pacronararoluiics Ha Bbicote 8-9 M Haj ypOBHEM MOps AATUPYETCs paJuoy NIEPOAHBIM METO/IOM B
10100 net.

UsmensieTcst ypoBeHb MOpsi U Ha NPOTSDKEHUHU MOCJTEIHUX COTEH JieT. AHalu3 JIOHHBIX
OTJIOKEHUH 03epa Ha OCTpOBe B 3aimBe AxmaroBa (apxurenar CeepHasi 3emiisi) Mokas3ajd POCT
YPOBHSI MOpsl B IOCJIEAHUE CTOJETHSL.

3HaHus KojcOaHW YPOBHS MOPS B MPOILIOM COBEPIICHHO HEOOXOMWMBI JJIT TOTO,
YTOOBI IOHATH UX NPUIHHBI U OBITh TOTOBBIM K WX MTPOSBIICHUEM B OMFpKaHIeM OymaymieM.

13



Pe3y.]'ILTaTLI H MNEPCIICKTUBLI THAPOMETECOPOJIOTHICCKHUX nccneszaHnii Ha

poccUiicKuX apKTHYECKHX 00cepBaTopusix
Maxkmrac A.Il., Kycros B.1O., Boropoackuii I1.B., , Boasmakosa U.NU., Kykosa O.JL.,
JlockyToBa M.A., Maxoruna U.A.
Apxmuveckuii u aumapkmu4eckuii HAYYHO-UCCAEO08AMENbCKUTI UHCIUNTYM

B mactosmee BpemMs  TIMAPOMETEOPOJSIOTHYECKHUE  HUCCIENOBAHUsA,  BBINOJIHAEMbIE
Jlaboparopueil skcrepuMeHTanpHONH kiaumartonornn Apkrukn AAHWM, mnpoBomsaTcs Ha Tpex
noysipHeIX  obcepBaropusix: [mupomereoponorudeckas obcepsaropust Tukcw, otkpeitas B 2010
rogy u siBysmomasicss ¢ 2012 r yuacTHUKOM MeEXOyHapOOHON CeTH apKTHYECKHUX oOcepBaTopHii
(IASOA, www.iasoa.org); Hay4Ho-uccnenoBarenbckuii crauuoHap «JlemoBass 0a3a «MBbIC
bapanosa», otkpeiTeiii AAHWU ocenbto 2013 roga v npeBpaTUBIIMICS K HACTOALIEMY BPEMEHU B
MIOJTHOLIEHHYI0 00CepBaTOPHIO, Ha KOTOPOH MPOBOIATCS] KOMIUIEKCHBIE HCCIEAOBAHMS MPAKTUIECKH
110 BCEM HarlpasJieHWsIM Hayk o 3emiie;, Poccuiickmii Hayunsiii Llentp Ha [lInubeprene, roe B 2017
rogy ObUTM pa3BEepHYTHI KOMIUIEKCHBIE MCCIEIOBAHUS MPOLIECCOB B3aUMOAECHCTBUS atMocheprl u
noBepxHOCTH TyHAPbL. OcHOBHOH 3amadeit OOcepBaTopuii sBIsieTCsT 00ECIIEUEHNE KaueCTBEHHOIO
MOHHUTOPHUHIA METEOPOJIOTHYECKUX MPOLECCOB M KOMIUIEKCHBIN aHAIN3 MOJMYYEHHBIX NAHHBIX KaK
CTaTUCTUYECKUMH METONAMHU, TaK U C MOMOILBK MAaTEMaTU4E€CKOrO MOAEINPOBAHUS
Ha ocHoBe maHHBIX TpafiMeHTHBIX HAOMIOAEHUH M OPUTHHAJIBHOIO METO/A pacdera TypOyJIEeHTHBIX
NOTOKOB TEIJIA PACCUMTAHbI KOMIIOHEHTHI TEIUIOBOTO OajaHca MOACTWIANIIEH IOBEPXHOCTH.
IlokasaHo HanIM4YKMe HANPABJIECHHOIO K CUJIBHO BBIXOJIOXEHHOM 3UMOM MOACTUJIAKOIIEH TOBEPXHOCTH
TypOyJIEeHTHOTO TIOTOKa $IBHOTO TEIJIa W HAMpPaBICHHOTO K TMOACTUJIANOIIEH TOBEPXHOCTH
TypOyJIEHTHOTO TOTOKA CKPBITOTO TEIJIa JIETOM, OOyCIIOBIEHHOTO €€ OTHOCHTENIbHO HHU3KOH
BJIAJKHOCTBIO B O€CCHEKHBIN TIEPHOI.

IlpuBeneHbl mpenBapUTENbHBIE PE3YJAbTATHl M3MEPEHMM W aHaln3a BHYTPUCYTOYHOM U

BHYTPUMECAYHON W3MEHYMBOCTU KOHLEHTPALMA ABYOKHCH YIVIEpOAa W MeETaHa C IOMOLIBIO
nporpammbl HY SPLIT. O603Ha4ueHbI JIOKaNbHBIE U PErHOHAIBHBIE X UCTOYHMKH. K OCTPOBHBIM
UCTOYHUKAM MOXHO OTHECTH TEpPMOKapCTOBbIE O3€pa B JIETHUH MNEPUON U [EATEIbHOCTb
MHUKpPOQIIOpel 1 MHUKpPOdayHbl mouBbl. K pernoHanbHbIM HCTOYHHKAM OTHOCSTCS 3a00JIOYeHHBIE
yuactku Cubupu, Konbckuii nonyoctpos, paiton Hopunbck u nensra pexn JleHa.
IIpuBeneHO cpaBHEHUE TEMIIEPATYPHOIO PEKHUMA AEATENBHOIO CJOs MOYBBbI HAa YETBIPEX y4acTKaxX
TyHapbl BOMm3m MO Tukcu, mokasaBiiee ero CyIIeCTBEHHOE pa3jindyue Uil YYacCTKOB,
PACIIONOKEHHBIX Ha PAcCTOSHUM He Oonee 1 KM APYT OT Apyra M HaXOMSIIUXCS NPU OWHAKOBBIM
Bo3nelictBun  atMocdepsl. BrIfBIEHA pasHMLA MEXOy paiioHaMH TYHAPBL, TOKPBITBIMH
PaCTUTENIbHOCTBIO, U €€ KAMEHUCTBIMH yYacTKaMu, TUIIMYHBIMU 17151 apxunenaros CesepHas 3eMJst
u [MImnudepren. Ha kaMeHUCTBIX ydacTKax aMIUIUTyAa KoneOaHWN CE30HHOH TeMIieparypsl B ABa
pa3a Oomnblie, a IUTENBLHOCTD d(deKTa HyJEeBOro 3aHaBeca B 3-7 pa3 kopode. B momonHeHUe K
pesynsraTaM MpsMbIX HAaONMIONEHWH 3a DIyOMHaMH OTTaWBaHUS IOYB HA TIECYAHO -TPaBUITHO-
DIMHUCTBIX TTOYBaX, HAOMOmaeMbix B THKCH U Ha OCTPOBE BONbIIEBHK, PENCTABICHBl MONIEIbHbIE
OLIEHKHU UX MHOIOJEeTHUX TeHneHnui B 1950-x - 2010-x romax.

Ilo paHHBIM CceTH APKTUYECKUX POCCUHCKHMX CTAHLUN, PAaCMONOXKEHHBIX B pPETrHOHE
bapennesa u Kapckoro Mopeil, BBITIOJHEH aHAIU3 METEOPOJIOTHUECKOTO pPEXUMa CBOOOTHON
arMocdepsl perrmoHa 3a mepuon ¢ ceHtsaops 2013 roma mo ampens 2018 roma. Ilokaszano, uTO
NOBBIIIEHNE TeMIepaTrypbl Bo3nyxa B perroHe Kapckoro mopst Habmromaercss Ha BCEX CTAHLIUAX
3UMOI 1 OCeHbI0 OT 3emuin A0 ypoBHs 400 rlla. B Bepxueii Tpomocdepe u HikHe# crparocdepe
HAOMIOMaeTCsl  MOXOJIOAaHWe. AHAJNOTHYHBIE pe3ylbTarhl TONyYeHbl HAa OCHOBE AaHAJM3a
a3pOJIOrMYECKUX AaHHBIX MeXIyHaponHoi cetu apkrudeckux obcepsaropuii (IASOA) 3a nepuon
1963 — 2017.

Pabora BeImoOJHEHA TPU MOmAEpkKe Mpoekra MuHHCTEpCTBA O0Opa30BaHMS U HAyKU
Poccniickoit @epepaunn RFMEFI61617X0076.
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Kocmuueckne cHumMkn B HOBOM Atiace Poccuiickoil ApkTuku
Kpasuosa B.I.!, Im:kankosa E.N.%, Kussaxos A.H.',. Taspuios A.B.?
Teoepaghuueckuii paxynsmem Mockosckoeo 2ocyoapcmeenno2o ynusepcumema
um. M.B. Jlowonocosa
*I'eonoeuueckuit paxynvmem Mocko6cko2o 20CyOaPCMEEHHOZ0 YHUBPCUMEMA
um. M.B. Jlowonocosa

Bce Bospacratommii uHTEpEC K APKTHKE CHOCOOCTBYET IOATOTOBKE KapTorpapuuecKux
NPOM3BENEHUH Uil WH(POPMALIMOHHOTO OOECIEYEeHHsI TMEePBOCTENEHHBIX 3a7ad Pa3BUTHA 3TOTO
peruoHa. Ilo nHuUIMaTHBe 1 Npu PUHAHCOBOH MoANepkke He(TerasoBOoro KOMIUIEKCA TOTOBUTCS K
mnanuio amiac «PocHepTs m Poccuiickas ApKTHKa», B KOTOPOM 3HAUYUTENIbHOE BHHMAaHHUE
yAENSETCsl SKOJIOTHYECKUM acriekTaM ocBoeHust CeBepa B YCIOBUSAX KoyneOaHMH KiuMmara. JTOT
arjac OCHAlleH KOCMHYECKUMH CHHMMKAaMH, OTPakalolMMM H3MEHEHUs IPUPOJHOM Cpenbl, B
YACTHOCTH PA3JINYHBIX BUIOB IPUPOAHBIX JIBAOB, IIPU MOTETIEHUH.

VYMeHbllIeHHe IUIOMaA MOPCKHUX JIbAOB MPOWUJUIIOCTPUPOBAHO MaTepuallaMu CbhEMKHU U3
KOCMOCa CeBEpPHOH MOJSIPHOM IIANKH HA MEePHON HauOOJBbIIEero COKpaIleHus romann. MaMeHeHus
MOPCKHUX JIbIOB y OeperoB — npei(yromux W NMPUNAWHBIX JIBAOB, WX BIUSHHE HA pa3pyllIeHHE
OeperoB, TmoOKa3aHO Ha cHuUMKax bapennesa, Kapckoro, Bocrouno-Cubupckoro Mopeit.
PasHOBpeMEHHBIMH CHUMKaMHU 3a(UKCHPOBAHO OTCTYNAaHHE OEperoB, CIOKEHHBIX ION3EMHBIMU
JBJAMH, B PE3YJIbTaTe PA3BUTHUS MPOLECCOB TEPMOAOPa3HH, TEPOMOIPO3UH U TEPMOACHYNALNN Ha
HoBocubupckux ocrposax, ocrpoe Konryes, moiyoctpoBe beikoBckom. B ycTheBbIx obnacTsix
APKTUYECKHX pEeK OXapaKTepPU30BaHBI OCOOCHHOCTH NPWIMBHBIX 3cTyapueB Mesenn u Kymos,
CJIOXKHBIE JIeJOBBIE yCloBUs cynoxoncTsa B OOckoii rybe. IIprBeneHsl CHUMKH JIEIOBBIX 3aTOPOB B
yctbe CeBepHOil JIBUHBI M MaTepuajbl KOCMHUYECKOIO MOHUTOPUHIa MEPOINpUIATHH IO HX
JUKBUAALMH.

Bbonbmoe BHUMaHuMe B amiace yhaeneHo (opMaM Mep3JOTHOro penbeda, XOpoIio
oTOOpa’kaéMbIM Ha CHHUMKAaX BBICOKOTO Pa3pelIeHHs] — TOKa3aH MOJIUTOHAJIBHBIA MUKpoOpenbed
pa3HOro THMAa W CTaguil pPasBUTHSA,  Oyrpel MyYEHHUS, AEJUIH, TEPMOIPO3HOHHBIE (HOPMBI.
OxapakTepn3oBaHO 00pa3oBaHKe HalleeH, TEPMOKAPCTOBBIX 03€p, BOPOHOK Ia30BOr0 BhIOpOCa.

IIpencrasnena B atace u skuBas npupona Apktuku. CHUMKH NEpearoT BU3yalbHbIA 00pas3
apKTUYECKOM ¥ TUNUYHON TYHApPbI, JECOTYHAphl. BiusHue mnoTemyieHUss Ha pas3BUTHE
PACTHTETPHOCTU XOPOIIO OTpaxkaer ()OTOKapTa AMHAMHUKH BEreTalliOHHOTO uHAekca 3a 2000-2009
IT., TIOKa3bIBarowIast pocT ¢putomaccol Ha EBponeiickom Cesepe. B atnace mpuBeneHbl YHUKAIbHbIE
Marepuabl CIy THUKOBOI'O MOHUTOPUHIA aPKTHUECKUX MIJIEKOIIUTAIOIINUX — MOPIKEH, THOJIEHEeH.

Ha crpanuuax arnaca mnpencTaBleHO M BO3AEHCTBHE HEAPONONb30BaHMS HA PAHHUMYHO
npupony ApkTuku. JlaHbl sipkue NMpuUMephl Aerpajaliui pacTUTENbHOCTH B palioHax Hopuibcka u
MoH4eropcka, Iie Nox CEePHOKHCIBIMU JIbIMAMH METHO-HHUKEJIEBbIX KOMOHMHATOB OOpa30BAINCH
TE€XHOT€HHBbIE 1Ty CTOLIH.

Kocmuueckoe ocnamenune Hooro amiaca «PocHedTh — Atnac Poccmiickoit ApKTHKIY,
HECOMHEHHO, OyJeT CroCcOOCTBOBATH JIyUIIEMY IMOHMMAHHUIO HKOJIOTHYECKUX MPOOJIEM M ITOMOXKET
pa3paboTKe MEPOTPUSITHIA [0 UX PELISCHHIO.
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N3ydenue peabeda MOPCKOTro THA B AHTAPKTHKE: HAYYHAsl 3HAYHMMOCTD U

nepcneKTUBBI HccaenoBanuii B PAD
Jeiiuenxon I.JI., ba:xxenoBa E.A.
OI'BY « BHUHOkeaneeonoeusy, Cakum-Ilemepyoype, 190121 Anenuiickuii np., 0.1

Uccnenosanust Mopdonorun MOPCKOTO [HA TOJSPHBIX PErHOHOB B HACTOSINEE BpeMs
SIBIISTIOTCSL  BaYKHEHIel KOMITOHEHTOW KOMIUIEKCHBIX MOPCKHX TeOJIOro-reou3nuecknx pador
MHOTHX cTpaH. Hambojee HEHHBIMH SIBISIFOTCS CBHEMKH C MOMOIIBI0 MHOTOJYYEBOIO 3XOJOTa H
BBICOKOpa3pelnaromei ceicMopassenku. B AHTapkTHke Takue padoThl HMEIOT CBOKO CHEUUPUKY H
O4Y€Hb BOCTPEOOBaHBl HAyYHbIM COOOINECTBOM [UII HM3yYEHHS W3MEHEHUH IPUPOAHON Cpernbl
MOCJIEAHUX ThICSUENETUH, COBPEMEHHBIX HHIOT€HHBIX MPOLIECCOB, & TAKXKE YHUKAJIbHBIX U OYEHb
YSI3BUMBIX HKOCUCTEM.

Ha antapkTnueckux menbpax COXPAHIINCH CIENbl HACTYIUICHHS JIEIHUKOB BO BpEMs
MO3/IHEIUIeHCTOLIEHOBOIO MIALIMAIbHOTO MaKCHMyMa M MX OTCTYIUIEHHUS B rojoleHe. B ocHOBHOM
3TO JIMHEHHBIE CTPYKTYypPbl BBIAXUBAHUS W MOPEHBI, KOTOpble O0pasyrT pasiuyHble (POPMBI
penbeda mMopckoro aHa. CTPYKTYphl BBIIAXWUBAHHS OINPEIENSIOT HANPABJICHUS TEUEHHsS JIbIa, a
MOJIOKEHHE MOPEH MO3BOJIAET YCTAHOBUTbH IPAHMIIbI NAJEONEAHMKOB, JIMHUM UX HajeraHus Ha
MOPCKO€ ITHO, XapakTep OTCTYIUIeHUs (Aerpagauuu) JeqHUKOB. Bee 3Ti maHHbIe HEOOXOOUMBI IS
MOZAEJMPOBAHUS JTUHAMUKH W OObEMa aHTaPKTUYECKOTO JIba B HEAABHEM T'€OJOrHMYECKOM
NPOIIJIOM, BBISIBJIEHUs PErHMOHANbHBIX PAa3JMUMN B MOBEIEHUU KPaeBOW 30HBI JIEOBOTO LIUTA,
U3YYEHUH COBPEMEHHOro OajaHCca aHTAPKTUYECKOrO JIbJa W MPOTHO3a W3MEHEHHUs MPUPOAHON
cpenbl AHTapkTHKH B OymymeMm. MccnemoBaHus TIiTyOOKOBOIHBIX KaHBOHOB M Ipyrux (Gopm
penbeda BaKHBI AN W3YYCHUS COBPEMEHHBIX NPOLECCOB MEPEHOCAa OCAJOYHOIO BELIECTBA HA
KOHTHHEHTAJIbHOW OKpanHe AHTAPKTHIbI, OOYCIIOBIEHHOrO NeHCTBHEM TYPOUAUTHBIX (CKIIOHOBBIX )
MOTOKOB W JOHHBIX TE€YEHU, KOTOpblE, B CBOIO Ouepelb, 3aBUCAT OT AUHAMHKHU JIEAHUKOBOTO
nokposa. Mopdosorus CTPYKTyp B MOPCKOM IHE TO3BOJISIT TAKXKE YTOYHUTH AMHAMUKY H
MHTEHCUBHOCTb JOHHBIX T€UEHUH.

H3yyeHne cCOBpeMEHHBIX 3HIOT€HHBIX IPOLIECCOB HANpPAaBJEHbl HAa pelleHHe 2-X sSBJIEHUIL:
npocaunBanue (QuouaoB (mIaBHBIM 00pa3oM MeTaHa) dYepe3 MOPCKOE ITHO U M3yYeHHe
TUAPOTEMANIbHOM JIEATENbHOCTH (MIPEUMYLIECTBEHHO B COBPEMEHHBIX OKEaHHMUYECKUX XpeOTax).
IIpocaunBanne (IIOMOOB CBA3aHO C Pa3pPyLICHUEM CKOIUICHHH YTJIEBOAOPOIOB, PAa3JIOKEHHEM
OpPraHMYEeCKOrO BEIeCTBa MM Pa3jIoKeHHEM razorufparos. B AHTapkTHke Takue MpOLECChl yiKe
BBISABJICHBI (Hampumep, B Mope Pocca), HO elle B O4eHb HE3HAYMTEIBbHOM KOJMYECTBE, TaK Kak
nofoOHbIE HCCIENOBaHMS HAYaJIUCh TOJNBKO HemaBHO. M3yueHme 3Toro (eHomeHa BaXKHO C
SKOJIOTUYECKONH TOUKM 3pEHHs M s OLIEHKU YIVIEBOAOPOAHOIO TMOTEeHLMajla AHTapKTUKU.
Hsyuennto runporepamalbHON NEATENbHOCTH B IOCJENHEE AECSATHIETUE YAENseTCs OrpOMHOe
BHHUMAaHUE, TaK KaK ¢ 3THUMH IPOLECCaMH CBS3aHO 00pa3oBaHue OOraThIX MOJUMETAIUINIECKUX Py
B AHTapkTuke ruppoTepMaibHas 1eATENbHOCTD TIOKa OOHApY KeHa TOIbKO B Mope Ckorua.

B Antapkruke B pamkax PAD exeronno padoratot tpu cyna (HOC «Axkanemuk ®@Enoposy,
H3C «Axagemuk TpemnmkoB» n HUC «Axanemuk A. KapnuHCKuii»), KaKOblii U3 KOTOPBIX
OCHAILlEH MHOTOJYYEBBIMH 3XOJOTaMM, OJHAKO IO CHX MOpP WX HCHONb30BaHHUE IJIs1 M3Y4UEHHS
MOpPCKOTo 1Ha ObLIO 3mu3onudeckiM. [1omHOLEHHAs CheMKa POBEeHa TOJBKO B ce30H 63 PAD Ha
HUC «Axamemuk A. Kapnuuckmity B mpenenax menbdpa HOxkHO-OpKHENHCKHX OCTpoBOB. B
pesysbraTe MoJiy4eHa EeHHas WHPOpPMAaLus O TUHAMHKE JIEIHUKOBOTO TMOKPOBA 3TOrO PETHOHA B
HellaBHEeM MpouuioM. M3yueHune MOpPCKOro gHa B aHTapKTHUECKUX MOPSX Ha POCCHUHCKUX Cylax C
MOMOILBI0 MHOTOJTy Y€BOTO 3XO0JIOTa SBJSIETCS] Ba)kKHEMIIel 3aadeil. DTO MO3BOJUT Pa3BUTb HOBOE
HAIPaBJICHUE UCCIENOBAaHUN B POCCUICKON HALIMOHAJIBHON NPOrpaMMe U MOJHOLIEHHO Y4aCTBOBATh
B IIPUOPUTETHBIX HayuHbIX nporpammax CKAP, cBsi3aHHBIX C MU3MEHEHHEM IPUPOIHON Cpenbl U
KJIUMaTa AHTapKTHKU.
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JMunamuka jgeauuka Ilaiin-Aiinenn (3anagHas AHTapKTHKA) B MO3HEM

roJjgoncHe
Adanacnesa B.K."**, Xuanenopang K.-/1.*, Knarec H.®.5, Kyn I3, Jleituenxos T.JL"2
(1) @I'LY BHHHOkeaneeonoeus, Cankm-Ilemep6ype, Poccuiickas Qedepayus
(2) CIIol'Y, Canxm-Ilemepbype, Poccuiickas Qedepayus
(3) ABU, bpemepxaghen, I'epmanus
(4) BAC, Kembpuooic, Beruxoopumanus

Jennuk Ilaiin-AlineHn sBisieTcss Ha CErOAHSIIHUN JI€Hb CaMblM CTPEMHUTEIbHO
OTCTYMAIOIIUM IIeTb()OBBIM JIETHUKOM B 3amaaHON AHTapKTUKe. JIemHUK mpeTrepriesn HECKOJNbKO
3HAUYUTENBbHBIX 3TH30A0B OTKoja aificbeproB. Cuuraercs, YTO OCHOBHOW NMPUYMHON MOIIETHOTO
TasHUS ETb(OBBIX JETHUKOB SBIAETCS MPUTOK TEILIBIX BOA LUPKYMIOIAPHOTO AHTAPKTHYECKOTO
TEUEHUsI Ha IeTb(bl K JINHIH HAJETaHUs JICTHHUKA.

VYHukanpHas jenosas obcraHoBka BO Bpems peiica HUC «Ilonapmrepn» B deBpane-mapre 2017
roma TMO3BOJIMJIA OTOOpaTh HECKOJBbKO Mpod y (poHTa nemnmka. B Tom uwmcne, B HeOombIIOM
ocanoyHOM OacceiiHe Ha riyOmHe okono 700 M HIke ypoBHSI MOpst Obuia oroOpaHa ocanodHast
kosionka PS104/008-2 mnunoit 759 cm. 1o 2015

UzydeHne JUTONOTHYECKOTO COCTaBa, a TaKXKe CTPYKTYpbl 3aJIETaHUsl OCAgKOB U
IPaHyJIOMETPUIECKOTO COCTaBA OCAIKOB, & TAK)KE HEKOTOPHIX (PU3NYECKUX IMapaMeTPOB IO3BOJUIIO
BBIJICJIUTh TPU OCHOBHBIX THIA OTJIOKEHHH, MPENCTABICHHBIX B OCAAKaX HM3y4yaeMOH KOJIIOHKH, a
TAK)K€ HMHTEPIIPETUPOBATh PE3YJIBTaThl C TOYKU 3PEHHs YCIOBHH OCAIKOHAKOIUIEHMS. bBbio
OOHApYy>XEHO TPH THIIA OTJIOKEHHUH, CBSI3aHHBIX C MOPCKHUMHU-DILUAIBHBIMUA TPOLIECCAMHU
OCaJKOHAKOIUIEHUs. bonpIast 4acTh KOJOHKH CIOKEHA XOPOILIO JJAMUHHUPOBAHHBIMU OTJIOKEHUSIMHU
WINCTO-TJIMHUCTOTO COCTaBa, KOTOpPble ObUTM WHTEPIPETHPOBAHBI KAaK OTJIOXKEHUS ILIFOMHTOB
(plumites). IIpokcuManbHBIC JETHUKOBBIE OTIOXKEHUS, 00Pa30BABIIMECS B Pe3yJIbTATe aKTHBHOTO
MOJIEHOTO CTOKA, 3a4acTyH0 OTIMYAIOTCS OOJNBINOW MOIIHOCTBIO W BBICOKMMH CKOPOCTSIMH
ocankoHakoruieHus1. OmHO#M u3 1eneil Hamel paboThl ObUTIO M3Y4YEHHE COBPEMEHHBIX OTIIOKEHHI
TUTFOMUTOB C LEJIBIO JOTIOTHEHUST OTIMCAHUS 3TOTO THIIA JIEIHUKOBBIX OTJIIOKeHHH. B BepxHeill uactu
KOJIOHKM ObUI BBIICTICH TUI OTIOXKEHMH ¢ 0ojee KPYMHO3EPHUCTBIM COCTaBOM U OONBLINM
KOJIMYECTBOM YaCTHLl JIEAOBOTO PAa3HOCA, KOTOPBIA OBLT HMHTEPIPETUPOBAH KaK OTIOKEHHS,
cOpMHPOBaHHBIE B PE3yJIETaTe AOCTATOYHO OBICTPOrO M MHTEHCUBHOTO TAssHUS M OTCTYIAHHS
JIMHUH OTKaJIbIBaHUs aiicOeproB. Pabora HaxomuTces B mporecce.
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Bimsinue BoJIH ZKaphbl K X0J10/1a HA 3A0POBbEC HACCJICHUSA CCBCPHBIX T'OP0OA0B
Benoayukaa MLA.', Pesuu B.A.', Auncumon O.A.'
! Tocyoapemeennorii 2uoponoeuueckuii uncmumym, 199053 C.Ilemepoype, 2-asn Jlunus B.O., 23
oleg@0a7661.spb.edu

H3meHeHne knumara BEOET K YBEJIMYEHHUIO YaCTOThI BOJH XKaphl U xojona. B 21 Beke 3to
CTaJi0 HOBBIM (PAKTOPOM PHCKA 3MOPOBbIO Hacenenus. Ha teppuropum Poccuu kiuMaTwueckue
U3MEHEHUsS] TIPOUCXOAST HEPaBHOMEpPHO, Hambojee BbIpakeHbl OHU B Apkrtuke. [lokasaresnen
CeBEepO-3amaJHbli PEruoH, rne MPONOJDKUTENbHAA BOMHA >kapbl Jerom 2010 r npuBena k
YBEJIMUEHUIO CMEPTHOCTU HacesieHusi. [oOanbHOUM 3amadeli sIBNSIETCS amanTalysl K U3MEHEHUIO
KJIUMATa, B TOM YHCJIE 3IPABOOXPAHEHUsS, C BBbIICJICHHEM CHEIU(PUYECKUX 3a7ad MO CO3TAHHIO
BOJIOHTEPCKHX TPYMN JJ NOMOLIY JIMLAM C OTPAaHUYE€HHON MOABUKHOCTBIO, MEAULIMHCKUX TPy
OBICTPOrO pearupoBaHUs, MPOXJATHBIX KOMHAT B YYPEXKICHUSX COLMAJBHBIX 3amuThl. B
HACTOsILIIee BpeMs CO3JaH HOBBIH METONMYECKHH ammapar Ajsl HUCCIEOOBAaHUS  BIIUSHUS
METEOPOJIOTHYEeCKUX (PaKTOPOB HAa CMEPTHOCTh HACEJEHUs] C aHAJM30M  BO3ICHCTBHS
TeMIIEpPaTyPHBIX BOJIH, BETPO-XOJOA0BOI0O HHAEKCA U IPYTHUX MOKA3aTEEeH.

bbun mosydeHbl OLIEHKW BO3AEHCTBUS TEMIIEPATyPHBIX BOJIH HA 340POBbE HACEJICHUS B
C IletepOypre, MypmaHCKe 1 ApXaHTeJbCKe, O KOTOPhIM MOJKHO CeNIaTh 00OOIIEHHBIE BHIBOIBI O
BCEM CEBEpPO-3aMaJHOM peruoHe. Kaumar 3TUX TOpOAOB pa3iM4aeTcsd HE TOJBKO IO
TeMIIEPaTyPHOMY PEXUMY, HO U MO YCTONYUBOCTH MOTOAHBIX YCJIOBUI, YTO MPUBOAUT K PA3IUYUAM
B CPENHEH IJIUTENBHOCTH BOJIH JKapbl U XOJIOAA. JTO MPUBOAUT K 3HAYUTENIbHBIM KIMMAaTUYECKUM
PUCKaM U JOMOJHUTEIBHON CMEPTHOCTH.

bbuta ycTaHOBIEHO, YTO PUCKU BOJH XOJOAA 3HAYUTEIBHO BBILIE, YEM PUCKU BOJIH Kaphbl.
IIpu 3TOM ISt XONONA TOMYYEHO 3HAYUTEHHO OOJIbINe CTATHCTUYCKHU-3HAYUMBIX OLIEHOK PHCKA,
4yeM JJisl BOJIH Jkapbl. OTHOCHUTENIbHBIE TPUPOCTBI CMEPTHOCTH BO BPEMSI aHOMAJIbHOM JKapbl MOTYT
OTJIMYATHCS OT AHAJIOTUYHBIX MPUPOCTOB BO BPeMsi KOOBIUHBIX» BOJIH Kapbl B 1BA U TaXKe TPHU pasa.

Uccnenosanne nonpepkuBaercs PoccuiickuM HayuHbBIM (poHAoOM, mpoekt 14-17-00037
rOCyAapCTBEHHOIO TMAPOJIOTHYECKOrO HHCTUTYTA.
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anpo.nornqecxaﬂ XAPAKTCPUCTHKA IMTOTCHIHUAJIbHO ITPOPBLIBOOITIACHDBIX O3ép
nosyoctpoBa bpoxnec, Bocrounass AHTapkTHaa
Bopounna A.C.', Cyxanosa A.A.', I'puropsesa C./I.', lIpaxuna I.B.!, lonos C.B.’
1 - Canxm-Ilemepo6ypeckuii 2cocyoapcmeennsiii ynusepcumem, Cankm-Ilemepoype, Poccus;
2 - AO «llonspnas mopcras ceonoeopassedounas sxkcneouyusny, Cankm-Ilemepoype, Poccus
al.b.s@yvandex.ru

Knrouessle ciioBa: 03épa Kprochepsl, IPOPHIBBI 03P, THAPOJIOTHS, T€OPATHOMOKALMS, XOIMBI
Jlapcemann, Boctounas AnTapkruna.

B xone nernero nonesoro cezoHa 63-eit Poccniickoii anTapkTrueckoit skcnenuuu (2017/18
) Ha 03épax, PacmoJOKEHHBIX B BOCTOYHOW 4acTh monyoctpoBa bpoknec (xonmbl Jlapcemans,
Bocrounass AHrapktrna), ObUIM BBIMONHEHBl OOIIMPHBIE THAPOJIOTHMYECKHE M Treopu3nuecKue
UCCJIEIOBaHUs, HAlpaBjJeHHblE Ha BbIABIEHHE U KOMIUIEKCHOE H3yu€HHE MOTEHIHAIbHO
NPOPBIBOOIIACHBIX BOAOEMOB. J{J1st mosTy4eHuss nHpOpMaMK O XapakTepe U3MEHEHHST YPOBHS BOJIBI
Ha BocbMU o3epax: Peiin, Cxannpert, Huckamn, Cudropm, IIporpecc, LH73, bonnep u «Jlensnoe»
0o0OpyIOBaHBI BPEMEHHBIE BONOMEpPHbIE IOCTHI. Ha OCHOBE TMONYYEHHBIX aHHBIX OBLIO
YCTAHOBJIEHO, YTO Uil OOJBINMHCTBA BONOEMOB 0a3nca XapaKTEPHO PE3KOE MAJCHHE BBICOTHI
BOJHOM MOBEPXHOCTH, CB3aHHOE C mpopbiBamMu. Kpome Toro, Ha 03€pax, paclOJOKEHHBIX B
HETIOCPEACTBEHHON Onm3octu oT uHPpacTpykrypbl PAD, mpoBeneHbl OaTMMETpHYECKHE CHEMKH.
Onn Brmoyamu ceds  KIacCHYeCKHe THAPOJIOTMYECKHE METOAbl ONpeneieHus DyOuH —
9XOJIOTUPOBAHME C JIOAKHM M TNpPOMeEpPbl pPYy4YHbIM JOTOM. IIpUMEHHTENbHO K MNPECHOBOAHBIM
BONOEMAaM, Ha KOTOPBIX B TEUEHHE AHTAPKTUYECKOIO JIeTa COXPAHWJICS TOHKHUH, HEYCTOWYMBBIN
JIEOBBII MOKPOB, IJIsl UCCIIENOBAHUN HCIOJIB30BAJIOCh reopanapHoe npoduuposanue. B obmei
cnokHOCTH oTpadoTaHo 909 myHKTOB U3MEpEeHUs TITyOUH SXOJIOTOM M JIOTOM, a TaKXkKe OKoJIo 9 mor.
KM reopagapHbix MapipyTos. I1o pesyisraraM BBINOJTHEHHBIX paboT mnst 03ép Peiin, Cxanmperr,
Huckamn, Cubropn, LH73, «JleasiHoe» OblTH COCTaBIIEHBI CXeMbI TIIyOUH 1 penbeda qHa, a TaKKe
BBITIOJTHEHO TIOCTPOEHHE CXeM TreoMOp(OJIOrHYecKoro comepkanus. 1o JaHHBIM COBMECTHBIX
TUAPOJIOTHYECKHUX U Te0(PU3MUECKUX UCCIEIOBAHUI IS BBILIEY KA3aHHBIX IIECTH 03EP PaCCUUTAHBI
aKTyaJIbHbIE HA HACTOSIIIUI MOMEHT OCHOBHBIE MOP(HOMETPHUECKHE XaPAKTEPUCTUKU U MTPOBEACHBI
UX COMOCTaBJI€HUs C UCTOPMYECKUMM JaHHBIMH, TIIOJYYEHHbBIMH B Xode ABCTpaJUICKUX
AHTAPKTUYECKUX SKCTICTULIM.

Hacrosimas pabora BeimonHena npu ¢puHaHCcOBoW monaepxkke POPU B pamkax HayqHOTO
npoekta Nel8-05-00421 «OcobenHoctr GopMHUPOBAHUS W Pa3BUTHs MABOAKOB IONJIETHUKOBBIX
BOJIOEMOB AHTapKTHUIbD).
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BimisiHye onacHbIX HUBAJIbHO-IJISIUAAJILHBIX H KPHOTeHHBIX MPOLECCOB HA
reoTeXHN4YEeCKYH CTa0UJIbHOCTh B rOPoaax ApPKTHKHU
I'pedenen B.U., Tonmanos B.A.
Mockoeckuii 2ocyoapcmeennsiit ynusepcumem umenu M.B. Jlomonocoea, I'eocpaguyeckui
Garyremem, rageopa Kpuorumono2uy u 2AAYUON02UU

ITocnenHee necsATHIIETHE AaKTUBU3MPOBAJIOCh OCBOCHHE APKTHUYECKUX PETHOHOB, YeMy
CHOCOOCTBYeT He TOJNBKO Oorareiimasi pecypcHas 0a3a, HO M WX TEOMOJIUTHYECKOE 3HAYCHHUE.
CypoBble KIIMMAaTHYECKHE YCIOBUS M UX COBPEMEHHbIE W3MEHEHUs, HAJHMYHe BEYHOH MEpP3JIOTHI,
AKTHBHOCTb KPHOTE€HHBIX M TIISLMUAIBHBIX MPOIECCOB B COBOKYMHOCTH C CJIOKHBIM 3KOHOMHKO-
reorpauyecKoil  CHTyauuell CEeBepHBIX TEPPUTOPHA H  HEPA3BUTOCTBIO  TPAHCIOPTHOM
uHppacTpyKTypbl TpeOyIOT OCOOBIX TOAXONOB K CTPOUTENBCTBY M OKCIUTyaTallid OOBEKTOB
uHppacTpykrypsl B Apkruke. MccnemoBaHMs TOCHEOHUX JIET BBIABUIM BBICOKYIO CTEICHb
neOpMHUPOBAHHOCTH 34aHMH M COOPYKEHHH B 3alONAPHBIX TOpPOHaX M TOCEJCHHSX.
[IpencraBnsiercs, YTO 3Ta HEraTUBHAs WHXXCHEPHO-TEOKPHOJIOTHYECKasT W TIeOTeXHHYECKas
cuTyauusi oOycCIIOBIIEHA MATHIO OJIOKaMU MPUYHH (HE CYUTAs COLUATBHO-9KOHOMUYECKHX YCIIOBUH):
a) CHIDKEHHE HEeCyIIeH CIOCOOHOCTH CYLIECTBYIOIUX BMOPOKEHHBIX (PyHIAMEHTOB MO BIUSHUEM
U3MEHEHHUSl KJIMMaTa U TEeXHOreHe3a, 0) ¢opmupoBaHUE CHENU(UYHBIX MPUPOTHO-TEXHOT€HHBIX
reokpuonornueckux komruiekcoB (IITI'’K) Ha XO3sIiCTBEHHO OCBOGHHBIX TEPPUTOPUAX, B)
U3MEHEHHE TeIIoMacCoOOMeHa d4epe3 IMOBEPXHOCTh B CHCTEME: «arMocdepa — BEUHOMEp3JIbIe
IPYHTBDY, T) WHTEHCU(UKALUS OMACHBIX KPHOTEHHBIX NPOIECCOB IPU  AHTPOMOTEHHOM
BO3IEHCTBHM; 1) MOpPO3Hasl NEeCTPYyKUHUs MarepuajoB (yHmameHnta. Hamum nerajpHble HaTypHBIE
HCCIIEIOBAHUS B COBOKYITHOCTH C YHUCJIEHHBIM MOAEIUPOBAHNEM, aHAJIM30M a3pO-KOCMO CHUMKOB H
JAHHBIX W3bICKAHWI PA3HBIX JIET BBINOJNHEHBI JJIsi ceBepa 3amanuoii m Cpemneit Cubupu.
VYCTaHOBIEHO, YTO B BEYHOMEP3JNBIX OCHOBAaHWAX 2\3 3mMaHMN M COOPY)KEHHH B KpPyMHEHIINX
ropofax STHUX PErHOHOB TPOCIEKUBAIOTCS JerpajallOHHble TeHAEHINH. B momasisoniem
6onprmmacTBe [TTI'K (B Hopribckom npom.paiione BeiaeneHo 17, B Urapckom -11, B AmOypre — 9 u
T.II.) TIPOUCXOAST HEraTUBHBbIE M3MEHEHHs] B BEYHOU Mep3nore. Haimm moneBble MCCIEIOBAHUS B
HopuibckoM permoHe MO3BONMIIN BBIACIUTH HECKOJIBKO THIOB A€(POPMUPOBAHHS TOPOKHOTO
MOKPBITUS, CBSI3aHHBIE C KPHUOTCHHBIMH M DIIOHAJIBHBIME mponeccaMu. OCHOBHBIE PHCKH
00y CIIOBIIEHBI OTEIUICHHEM BEYHOW MEP3JIOThI (TEPMOKApCT, TepMoadpasus W Ap.), a IUIA OIop
HaJ3€MHBbIX TPyOONPOBONOB C KAacaTeJbHBIMU CHJIAMH MOPO3HOTO ITyYEHHs, KOTOpPBIE 3aMETHO
BO3PACTAIOT MPH yBEIMYCHUH DIIyOHWHBI CE30HHO-TAJIOTO CJIOS B MEPHON SKCIUTyaTalluy JIMHEHHBIX
TEeXHOTeHHbIX cucteM. [Ipobnema ycToHYnBOCTH OOBEKTOB MH(PPACTPYKTYpPhl B ApKTHKE TpeOyeT
NPUMEHEHUS] KOMIUIEKCHBIX METOIOB MO CTaOMIM3alMyd MEP3JIOTHOW OOCTaHOBKH. Pabots
BBITIOJIHEHA NP (pUHAHCOBOH mozanepkke npoekrta PODU 18-05-60080 «OmacHble HUBAJIBHO-
DIALUATBHBIE ¥ KPHOTEHHBIE MPOIECCHl M UX BIHMSHNE HA HHPPACTPYKTYPY B APKTHUKE) .
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PexoHcTpyKIus naJieoreorpapuueckux ycJaoBuii Ha mejb@e 1 nodepexnbe

Kapckoro mops B capranckoe spemst (MUC 2)
OGaoros I.E."?, Bacuabes A.A."%, Ctpenenxas U.J1.°
"Tromencruir nayunwiii yenmp CO PAH, ° Tiomenckuii 2ocyoapemeennuiil ynusepcumen,
*Mockoeckuii 2ocyoapemeennviil yuueepcumem um Jlomonocoea

B pesynerare MHOTOJNIETHEH pabOTHI ABTOPOB B TPYAHOAOCTYITHBIX M IO HACTOSIIETO BPEMEHU
HEOCTATOYHO M3YYEHHBIX paiioHax modepexbs Kapckoro Mopsi, moJTy4eHbl YHUKAIbHBIE TaHHBIE O
reoJIOoro-KpUONIUTONIOTMYECKOM CTPOCHUM M CBOMCTBAaxX 4YETBEPTUYHBIX oOmioxkeHud. Ha ocHose
aHaJM3a MaTepHajioB aBTOPAMHU MPOBENEHA PEKOHCTPYKIMs 0COOEHHOCTEH maneoreorpadpuuecknx
(rmaBHBIM 00pPa30M MAJEOKIMMATHYECKUX ) YCIOBUH B pernone Kapckoro Mopsi B KOHIIE NO3JHETO
HeoIieiicToeHa B capranckoe Bpemst (MUC 2).

CoctaBnenbpl  TaOnMIb, B  KOTOPBIX  OTPaXXEHbl  OCHOBHBIE  TI'€OKPHUOJIOTMYECKHE
XapPaKTEPUCTHKH OTIIOKEHUH M PEKOHCTPYHpPyeMble Majieoreorpaguueckue yCaoBUsl BbIIEICHHOTO
stana. OCHOBHOH ymop Jdenajcsi HAa PEKOHCTPYKLMH XapaKTePUCTHK KJIUMATHUYECKHUX YCJIOBUMN
(rmaBHBIM 00pa30M TeMITEpaTypbl BO3MyXa MPU3EMHBIX TOPU3OHTOB). Takue NaHHBbIE IPUBEICHBI HA
OCHOBE PEKOHCTPYKLMII 3MMHUX MajeoTeMIepaTyp MO JaHHbIM M30TOMHOIO aHajiu3a JibJa
CHUHIE€HETHYECKUX TOJIMIOHAJIbHO-KWIBHBIX JIbAOB. MHTeprperanusi pe3ynbTaToB ONpeaeseHus
CTa0MJIBHBIX H30TONOB B MOA3EMHBIX JIbAAX TAKXKE MO3BOJNMJA OMPEAENTUTh UCTOYHHK OCAIIKOB.
CpaBHuBass XUMHUYECKUNH COCTAB COBPEMEHHBIX OCAJKOB C PEJUKTOBBIMU MOA3EMHBIMH JIbAAMHU
OBLIO PEKOHCTPYHUPOBAHO MOJIOKEHHE APEBHEN OeperoBoii JIMHIUHA MOPSI.

JUis WITIOCTpai PeKOHCTPYHUPOBAHHOTO 3Tara re0JIOTHYeCKOd NCTOpUU ObLIa COCTaBJICHA
Kapra-cxeMa rnajeoreorpaduyeckux ycioBuil pernoHa Kapckoro mops B capranckoe Bpemsi (MUC
2). Ha kapre BbImeNeHO MOJOXKEHHE OOJacTell HAXOOUBIIUXCS B PAacCMAaTPHBAEMOE BpPEMs B
KOHTHHEHTAJIbHOU (cybaspanbHOil) obnacTy, MO0 3aTOTUIEHHBIX MOpeM (cyOakBasbHBIE 00IacTH),
BBIJICJICHbl OOJIACTH PAa3BUTHS JICAHUKOBBIX MOKPOBOB. BakHas ponb OTBeneHa OTOOPaKEHHIO
MPOCTPAHCTBEHHOIO paclpefeNieHusl peKOHCTPYHPOBAaHHbBIX Temrieparyp Bo3ayxa. PacnpeneneHue
3UMHHUX TeMIlepaTyp BO3AyXa BbIMIOJHEHO HAa OCHOBE PEKOHCTPYKLMH MO M30TOMHBIM JaHHbBIM.
JleTHue TemmepaTypbl OLIEHEHbI Ha OCHOBE IMPUHILIMIA AHAJOTHI, T.€. MO M3BECTHHIM 3HAYEHUSIM
3UMHEH TeMIlepaTypbl M TEMIEpaTypbl XOJONHOIO NEepUOAa W3 HMMEIoeics 0as3bl JaHHBIX
METEOpPOJIOTHUECKUX CTaHIUN Poccuiickoiit ApPKTHKH MOZOOpaHbl CTAHLIMH — AaHAJOTH, KOTOpbIE
pacIioNOXKEHbl B AHAJOTMYHOH OHOKIMMATHUeCKOH 30He (MpeAmoiaraeéMoil 1Mo  JaHHBIM
NAJIMHOJOTMYECKUX AHAJIW30B) W HMMEIOLINe ONu3Kue 3HA4YeHWs 3UMHHUX Temrepatyp. JletHue
TEMIIEpaTypbl TOTAA MPUHUMAJINCh OAMHAKOBBIMM CO CTAHLUSAMHU — aHajoramu. CpeaHeromosbie
TEMIIEpaTypbl BO3[yXa pPacCUUTaHbl HA OCHOBE BBIYHCIEHHBIX 3UMHUX TeMIepaTyp, TeMIeparyp
XOJIOIHOTO MepHoja U OLIEHOK JIETHUX TeMIepaTyp.

PaGoter BeImonHeHsb! pHu prHaHCOBOH mopnepskke PODU, rpant 18-05-60004.
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IHosieBbIe HCTIBITAHUS AUCTAHIUOHHOI JIA3€PHOII CHErOMEpPHOH peiiku
Homnos I'.B., Cenyxun I1.B.
lIpomueonasunnas cayacoa OO0 «Poza-Xymop»

B macrosimee Bpemsi oOmiasi miomanb, 3aHITAas CHEXXHBIM TMOKPOBOM U JIBIIOM Ha 3eMile,
cocraBisier okono 100 muH. kM2, JIsi OCBOEHHsI TakOro poja pPaioHOB HEOOXOIMMMO 3HATh
XapaKkTEePUCTUKU CHEKHOIO MOKPOBA, 3aJIEral0lero B 3TUX MECTax 3HAYMTEIbHYK) 4YacTb Trofa.
Halmonenust 3a COCTOSTHUEM CHEXKHOTO TIOKPOBA B HACTOSIIIEE BPeMsl MPOU3BOASITCS Ha Ha3E€MHOM
TUAPOMETEOPOJIOTUYECKON CETHM CTaHLUM M IMOCTOB C HCHOJb30BAHUEM PYYHBIX TPYAOEMKHUX
METONOB, & JaHHbIE H3MEPEHUN COBPEMEHHBIX a3pPOKOCMHUYECKUX CPEACTB, KaK IMOKa3bIBAE€T
MPAKTHKA, UMEIOT 3HAYUTEIbHBIC MOTPEITHOCTH W TPEOYIOT KOPPEKIUU IO Pe3yJbTaTaM Ha3eMHBIX
U3MEPEHUH.

Jlnst pelmeHusi OMUCAaHHBIX TpoOJieM ObUla CKOHCTPYHpPOBAaHA [HCTAHLMOHHAS Jia3epHast
CHEroMepHasi pelka. TeXHUYECKUM pe3yJbTarOM, Ha JOCTH)XXEHUE KOTOPOro HampaBJeHO
u300peTeHne, SBISIETCS CO3JaHHE MONYJbHOW KOHCTPYKIIMH, C BO3MOXKHOCTBIO OINEPaTUBHO
o0ecrednTh BBICOKYKO TOYHOCTH HEOOXOMUMBIX U3MEPEHWH U Tepenadyd  HUHQPOpMAIUH.
[IpeumyimecTBaMu JAHHOTO TEXHUYECKOTO PEIICHHUSI SIBJISIETCS BBICOKAsi TOUHOCTH Oiaromaps padore
napbl JaTYUKOB, I[71€ B KAYECTBE SMUTTEPA BHICTYMAET Ja3€PHbIN CBETOAMO, a4 B KAYECTBE peCUBepa
dotopesucrop. Takum oOpa3oM eciu pelika HAXOOWUTCS HA JTHEBHOW TMOBEPXHOCTH, TO JIa3€PHBIM
My4OK ¢ MUHUMAJIbHBIM PACCEUBAHUEM JOXOAWT A0 (hOTOpe3ucTopa. B ciydyae CHEroHaKOIUICHHUS
U3JIy4EHUE SMUTTEpPa PACCEUBACTCS] KPUCTAUIAMHU CHETra, U (POTOPE3UCTOP PETHCTPUPYET MEHBIIYIO
CUJTy CBETa, OTHOCHTEJIBPHO Mapbl HA JHEBHOH MOBEPXHOCTU. KpuUCTANIBI pa3iuuHbIX MOP(HOTHIIOB
MO-Pa3HOMY PACCEUBAIOT MPOXOMSAIINI CKBO3b HHX JIA3€PHBIN CBET, U MPU HAOOpEe OMpeAeseHHOrO
CTAaTUCTUYECKOTO Psiia NAHHBIX B KOHKPETHOM PErHOHE MOXKHO CYAUTh O CTpaTurpaduu CHEKHOU
tomuu. Onpenensisi Mo CUiie CBeTa, u3MepsieMont poropesucropamu, GOpMy U pa3Mep KPHCTAIIIOB B
CJIO€ CHEKHOM TONIHM. Takke MOXKHO ONpenesiATh UHTErPaJbHYI0 IUIOTHOCTh CHEXKHBIX CJIOEB, UMes
sMIupryueckre ko3 PUIMeHTHI, BBIBEICHHBIE TIO CEPUH PEIPE3CHTATUBHBIX Iy PQOB.

JIONMONMHUTENBHO YCTAHOBJIEHHBIE HA PEHKe TeMIepaTypHble JaTYMKH MO3BOJSIOT MOIyYaTh
JAHHbIE O TEMIEPAaType CHEXKHOIO MOKPOBA, YTO HEMAJOBAXKHO MNPHU KOMIUIEKCHOM HW3YYE€HHUU
CHEKHOM TOJIIIH.

IloneBbie UCMBITAHUS PEHKU MPOBOAMINCH B IIpuanbOpycbe (JieTHUi ce30H) U B KpacHoi
nojisitHe (3MMHUIM CE30H), W TMO3BOJIMJIM TMPOTECTUPOBATh SKCIUTyaTAllHOHHBIE XapPaKTEPUCTUKH
YCTPOWCTBA B PA3HBIX KJINMAaTHYECKUX U TreorpauyecKux YCIOBHsX. B xome mpoBeneHUs
UCTIBITAHUH  yAAJdoCh  BBIIBUTH  PsIi  KOHCTPYKTHUBHBIX — MPOCYETOB, JOMYIIEHHBIX MPHU
npoekTupoBanun. IlomyyeHHblE pe3yabTaTbl CPABHUBAJIWUCH C  JAHHBIMH, TMOJyYeHHBIMU
KJIACCUUECKUMH HHCTPYMEHTAMU W METONaMU, Ha TeX K€ IUIOIAAKaX, rhe Obula yCTaHOBJIEHA
IMCTAHLMOHHA JIa3epHasi CHErOMepHasl penka.
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IlepcniekTHBBI PaINOJIOKAMOHHBIX 30HAHMPOBAHUII MOJIeJHUKOBBIX BOA0EMOB
Ionos C.B.", Boponnna A.C.%, CyxanoBa A.A.%, Xaputonos B.B.>, I.B. lIpsixuna I'.B.2,
Kamkesuu M.IL.’

1 - AO «Ilonapnas mopckas eeonozopazeéedounas sxchneouyusy, Cankm-Ilemepoype, Poccus;

2 - Canxm-Ilemepoypeckuii cocyoapcemeennvtii ynueepcumem, Poccus;

3- OI'LY «AAHUH », Cankm-Ilemepbype, Poccus
spopov67(@yandex.ru

KnroueBpie  cinoBa:  MOANEOHUKOBBIE  BONOEMBI,  MHUHEpaiu3alusi, AHTApKTHUIA,
panuonokaiys, cyOrsiuanibHas THAPOJIOTHs, CyOrsuanbHasi reoMopoorus

Temarnka cyOnsiuMaIbHON THOPONOTHH U CyOIISIMATIBHON reoMOp(ONoruu Kak HOBBIX
HAay4YHBIX HAINpPaBJIEHWH TECHO CBs3aHa C paauosokanuedl. MMEeHHO 3TOT reopu3nuecKkuii METOx
HaubOonee MOMHO W 3(P(YEKTHBHO TO3BOJSIET HM3y4aTh MPOLECCHI, MPOUCXOMSINNE HAa KOHTAKTE
JIeTHUKA U TIOMJIEMHON Cpebl, a B PsAAE CIy4YaeB U 3HAUYUTENBHO miyOske. Jlydimum ToMy npuMepom
SIBJIAETCSl BBISIBJICHUE TNOAJIEAHUKOBBIX BOAOEMOB, a4 TakK€ MHOIOYUCIEHHBIE IOCTPOEHUs
reoMop(OJIOTHUECKOr0 U Tmayieoreorpapuueckoro CoAep KaHus, OCHOBAHHbIE Ha HaHHBIX I10
NOANENHOMY pesibey U aHAIM3e BPEMEHHBIX PaIuOJOKALMOHHBIX pa3pe3oB. Hacrosmas pabora
HAaIPaBJICHA HA OLIEHKY MEpPCNEeKTUB H3y4YeHUs NPUAOHHOM 4YacCTH MOMJIEIHHUKOBBIX BOJOEMOB
MeTonoM paauosnokauud. OCHOBHOM BONpPOC TMpPU OSTOM CBfI3aH C  OLIEHKOM 3aTyxaHus
3JIEKTPOMArHUTHBIX BOJIH, KOTOPBIN AJIs1 BOAHBIX MAacC LEIUKOM 3aBUCUT OT UX MuUHepanusauuu. Ha
CErOAHSLIHUN IeHb 03ep0 BOCTOK sIBNsieTCA €UHCTBEHHBIM MMOJIEAHUKOBBIM BOTOEMOM, O KOTOPOM
UMeeTCsl, MMyCTh U HE TOJNHAsA, HO JocTOoBepHast nHpopmauus. OQHAKO MPH 3TOM IMOHSATHO, YTO €ro
NPUTIOBEPXHOCTHBIH CIIOH, OTKYZa MPOU3BOAWIICS OTOOP MPoO, MOXKET CYLIECTBEHHO OTIMYAThCSA OT
pe3uneHTHOH Bonbl. TakuM 00pa3oM, OTHOCHTENBHO MUHEPATH3ALUN TTONJIEIHIKOBBIX BOI 10 CHX
NOp HMMEIOTCS JIMIIb OOIMUE TPEANONOXKEHNSI. ABTOpBI IONIATAIOT, YTO 3JNEKTPOPU3NIECKUE
CBOMCTBA MPUPOAHBIX BOJ CYLIU U NOAJIEAHUKOBOM IO BCEN BUAUMOCTHU cXOAHbl. [TosTOMYy cxonHa u
DIyOMHHOCTP WX JIOUMpoBaHWs. B pamkax Hactosimied paboTel mpencramiseTcss 0030p
JUTEPATyPHBIX HUCTOUYHUKOB M0 MHUHEPAJIH3AMH MMPECHOBOAHBIX BOJOEMOB, a TaKKe COOCTBEHHBIE
U3MepEeHHs] MUHEepaIu3auuy B pobax, oToOpaHHBIX Ha ceBepo-3amane Poccun, Ha IlInuubeprene,
Ky6e, B CxangunaBuu, Bocrounoii Esponie u B AHtapkrune. Ha OCHOBE MOJYYEHHBIX NAaHHBIX
NPOU3BEACHbl OLIGHKH YAENbHOIO 3aTyXaHUs JJIEKTPOMAarHUTHbIX BOJAH. Kpome Toro,
MPECTABIIAIOTCS. PE3YJIbTaThl HATyPHBIX HMCCIENOBAHUMN, BBINOJHEHHBIE C TOMOLIBK) IITAaTHBIX
reopasiapoB, a TAKXKe OJKuaeMasi NyOMHHOCTb JIOLUPOBAHMS MOAJIEITHUKOBBIX BOZOMOB.

Hacrosiimasi paborta BhImoyiHeHa Npu (uHAHCOBOW Toanep:kke PODU B pamkax Hay4yHOTO
npoekta Nel7-55-12003 HHMO a «/luHamuka JiefHMKA, TMOMNEAHAs TUAPOJIOTUA U
JIOJITOBPEMEHHBIN OallaHC Macc palioHa o3epa BOCTOK Ha OCHOBE KOMIUIEKCHOTO aHajiu3a
reonesnuecknx GNSS nHabmromeHWid U PagMONOKAIIMOHHBIX NaHHBIXY. CrenuanbHble HATYpHBIE
U3MEPEeHHs OCYIIECTBSUTUCh Mpu (pUHAHCOBOH monnep:kke PODU B pamMkax HAydyHOTO MPOEKTa
Nel6-05-00579-a «@usnveckoe MOAECIUPOBAHUE PAAUOIOKALIMOHHOTO 30HAUPOBAHUS JIEAHUKOBOTO
MOKPOBA 3€MJTI.
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BimsiHue onmacHbIX HHUBAJIbHO-IJISIIHAJIbHBIX H KPHOI'CHHBIX IIPOOECCOB HA

JIMHeHHO-TeXHOreHHbIe cucTteMbl Poccuiickoii ApkTuku
Tonmanos B.A., I'pedenen B.1.
Mockoeckuii 2ocyoapcmeennsiit ynusepcumem umenu M.B. Jlomonocoea, I'eocpaguyeckui
Garyremem, rageopa Kpuorumono2uy u 2AAYUON02UU

ApKTHKa SIBJISIETCSI TEPPUTOPUEH MEPCIIEKTUBHOTO OCBOCHMS. YCHIICHHE TEXHOTeHe3a U
3aMETHbIE KJIMMAaTHYECKUE M3MEHEHMS, BIMSIOIINE HA COCTOSHUE BEYHOMEP3JIbIX OCHOBAHHIA,
MAKCUMAaJIbHO HETaTUBHO TMPOSIBJSIFOTCS JJIsl  JIMHEeWHBIX TexHoreHHbix cucrem (JITC).
OCOOEHHOCTBIO X SIBJISIETCSl HEMPEPBIBHOCTh U CHIDKEHUE BapuabeNIbHOCTH TPH BBIOOpE Tpacc.
[IpoBeneHbl KOMIUIEKCHBIE MOJIEBbIE UCCICOOBAHUS B APKTHUECKUX pernoHax Poccum, dyucieHHoe
MonmenmupoBaHue W TporHo3 coctosHuss JITC B wm3MeHSIOmMMXCA YCIOBUSAX. BbIIeneHbIaTh
ocHoBHbix TuroB JITC: TpyOompoBomsl (Haa3eMHbIE, HAa3eMHbIE M TIOA3EMHBIC), TOPOICKHE
KOMMYHHUKAIWH, JIMHUN CBSI3H, aBTOMOOWJIbHBIE W sKelie3Hble popord. OueHeHa AeCTPYKTHBHOCTH
KPUOTEHHBIX TPOLIECCOB B 3aBUCUMOCTUM OT HX HampasjieHHOCTU. Ha BeuHOW Mep3ioTe
TPYOOMPOBOABI TPATULIMOHHO YCTPAUBAIOT HA OTMOPAX, KOTOPbIE MPUITOTHSATHI HAJ MOBEPXHOCTHIO U
BMOPOJKEHBI B TPYHT, OCHOBHOH mpoOieMoii B 3TOM Cjy4ae sIBJISIETCSI HEPAaBHOMEPHOE MOPO3HOE
My4YeHue B AesiTebHOM ciioe. [lpu mpokiaake moa3eMHbIX TPYyOOIPOBOIOB B 30HE MPEPBIBUCTON U
OCTPOBHOM MEp3JIOTBl Pa3BUBAIOTCA nedopmanmm, CBS3aHHBIE € OMACHBIMUA KPHOT€HHBIMH
MpoLeccaMd — TEPMOKAPCTOMH TEPMO3PO3UEH, MHTEHCUBHOCTb KOTOPBIX HApacTaeT B CBSI3U C
KJIMMATHYECKUMU U3MEHEHUSIMH MTOCIEOHUX OECITUNETHH; BbIsiBJieHO, 4TO 30-40% monobueix JITC
CYIIECTBEHHO e(OpMUPOBAHBI WIIM JaKe paspylleHbl yepe3 5-10 jmer mepuona skcriyaranuun. B
WHIYCTPUAJbHBIX LIEHTpax CeBepa BONOBOABI PA3JUYHOIO HA3HAYEHUs] MPOKJIAAbIBAIOTCS B
MOA3EMHBIX KOJJIEKTOpax (YTUIHIOPAx): HEPAaBHOMEPHOCTb OTTAMBAHHS TPYHTOB Pa3UYHOTO
COCTaBa U JBAUCTOCTH TMPUBOAWT K HWHTEHCHBHOMY paspylieHuro >tux cucrem. Oxono 70%
MOJ3EMHBIX KOMMYHHUKALIMI B KPYyNMHEHIINX APKTUYECKUX ropogax Poccuu HaxXoAsTCs B TUIOXOM
coctosiHn OTOpbl JIMHUN CBSI3U U BJICKTPOIEPENadu BbIASPTUBAIOTCS MPU MOPO3HOM IMyYEHUH U
YCUJICHHUU BETPA, KOTOPBIE YCHJIMINCh B APKTHUKE B CBSI3U C U3MEHEHUsIMU KnMarta. Brepsoie st
Bcex pernoHoB Bocrounoii Cubmpu m Jlanpaero Bocroka kpmommrtozonel Poccun (oxomo 300
aJIMIUHHUCTPATHBHBIX areas)OCylIEeCTBICH aHAN3 MOTSHIINATbHOW OMACHOCTH JJIi aBTOMOOUITBHBIX
U OKEJIE3HBIX JOPOT, CBSI3aHHBIX CTEPMOKApPCT, TEPMOAIPO3US U TepMmoadpasus, MOpO3000HHOe
pacTpecKUBaHUEe, MOPO3HOE My4YEHHE, HaJeou, MEePEeMELIEHNEe KaMEHHBIX [JIETYEPOB U KYPYMOB.
HeratuBHble BO3AENHCTBUS OT OMACHBIX KPUOTEHHBIX MPOLIECCOB MPOSIBISIOTCS B BUAE MyYHH,
MPOBAJIOB, CIOJ3aHUS OTKOCOB, BOJHOOOpasHbIX aedopmarvii, MOPO300OWHBIX TPEIUH,
(hopMUPOBAHUN HAJIEAEH, YCHUIIEHUU THKCOTPOITHOCTH IPYHTOB, CHIDKEHUHW HECyIIel crmocoOHOCTH
MEp3JIbIX OCHOBaHU. JIMHEHHbIE TEXHOTEHHBIE CHCTEMbl APKTUKHHAW Oojiee YSI3BUMBI TPH
BO3/ICICTBHU OMACHBIX KPUOTEHHBIX MPOIeccoB. PaboTa BhIMOIHEHA NP (PUHAHCOBOW MOIICPIKKE
npoexkta PODU 18-05-60080 «OnacHble HUBAJIbHO-IIALIMAIbHEIE W KPUOT€HHbIE MPOLIECCHl U UX
BJIMSTHAE HA UHPPACTPYKTYPY B APKTHUKEY.
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HpI/IpOIlHLIe H TEXHOICHHBIC ITPOLHECCHI B KPHUOJIUTO30HE, aHTPOIIOICHHBIC

dakTOopbI AKTUBU3ALMM
Yerunosa E.B."*’ Tlonomapesa O.E."*
1. Hucmumym xpuocghepor 3emnu TromHI] CO PAH, 2. Tiomens, yn. Manvieuna 86
2. Tiomenckuii 2ocyoapcmeennviii ynusepcumem, 2. Troomenw, yi. Bonooapckoeo, 0. 6
3. Tiomenckuii unoycmpuanssuiii yuueepcumem, 2. Tromens, yi. Bonooapckoeo, 38
4. Poccuiickuii 2ocyoapcmeennstii 2eonocopasseoounviii yuusepcumem (MI'PH-PI'TPY), .
Mocxkea, yn. Mukayxo-Maxnas, 23

IIpoBeneHHBIN aHANIN3 JUTEPATYPHBIX HCTOYHUKOB TMO3BOJMJ BBISIBUTH HEpEIICHHbBIE
BOMPOCHI B OLIEHKE NPOSIBICHUS SK30T€HHBIX T€OJIOTHYECKHX IPOLECCOB B KPHUOJIHTO30HE.
HenocrarouHo W3yueHBl TEHAEHLMHM PAa3BUTHsS 3K30TCHHBIX TI'EOJIOTMYECKHX MPOLECCOB B 30HE
OCTPOBHOTO PacCTPOCTPAHEHHUs] BBICOKOTEMITEPATYPHBIX MHOTOJIETHEMEP3JIbIX TOPOJ, KOTOpbIE
NIO/IBEPTAIOTCSl JIeTpaflaliiil B YCJIOBUSX HAOMIOAaeMOro TOTEIUICHWs KIMMara W TPOKIIAIKH
MarucTpaibHbIX TPyOOmpoBoaoB. Takxke B JUTEpPAType MAJIO BHUMAHUS YAEISETCS PAaCCMOTPEHUIO
B3aUMOZCHCTBHUS HK30TC€HHBIX I'€OJIOTHYECKUX MPOLIECCOB U PACTUTENLHOTO MOKPOBa. Mexay Tem
YHHYTO)KEHHE PACTUTENBHOTO TMIOKPOBA B IPOLIECCE OCBOEHHUS TEPPUTOPHM MPHUBOAUT K
AKTHBHM3ALMU Psiia SK30T€HHBIX I€OJOTMYECKUX MPOLIECCOB, PA3IMYHBIX B PA3HbIX JAHAIIA(PTHBIX
YCIIOBHSIX.

B pesynprare nmIMTENBHOTO MOHHUTOPUHTA T'€OKPHOJOTHYECKHX HCCIENOBAaHMN Ha
HanpiMckoM cTarmmoHape ObLIO YCTAHOBJIEHO, YTO HA JAPEHMPOBAHHBIX YYacTKaX, CIIOKEHHBIX
NECKaMH, CBEIEHHE JIECHOH pPaCTUTENBHOCTH COMPOBOXKIAETCS BO3HUKHOBEHHEM 3OJIOBBIX
NPOLIECCOB. DOJIOBBIE MPOLIECCHI AKTUBHO PAa3BUBAIOTCS HAa Oyrpax U rpsiiax MydyeHwHsl, CIOKEHHBIX C
MOBEPXHOCTH TECKaMHU, Jake B Ipenesnax TPacC, MOCKOJNbKY B 3THX NPUPONHBIX KOMIUIEKCAX
BOCCTAHOBJICHHE PACTUTEJILHOTO IMOKPOBA MOCJIE €r0 CHATHS KpaiHe 3aTPyoHEHO M3-3a HeAOCTaTKa
YBJIQYKHEHUS, MAJIOCHE)KHOCTH U TIOIBEPIKEHHOCTH JEHCTBUIO BETPOB.

Ha rmockux  HeApeHWPOBAaHHBIX WJIM  CHAaOONPEHUPOBAHHBIX  y4YacTKax  CHATHE
PaCTUTENBFHOTO MOKPOBA MPHUBOAUT K aKTUBU3ALIMU Nponecca 3adomaunBanus. Ha 3Tux y4actkax, B
MeCTax, I[e HAPYIIATCS YCJIOBUS CTOKA IOBEPXHOCTHBIX W TOA3EMHBIX BOJ (Hampumep, B
pes3yJbTaTe COOPY)KEHUsI HACBINM) HA MecTe 3a00JOUeHHBIX JIECOB BO3HHKAIOT TPABSIHO-MOXOBBIE
OonoTa, COXpaHSIOMUECS B TUX N3MEHHUBIIUXCS HKOJOTHYECKHX YCIOBHSAX HEOMPENEIEHHO ONT0e
BpeMsi. B HapylIeHHOH 30HE B pe3yJjbTare MONTOIUICHHS 4YacTO BO3HMKAIOT O3€PKH, KOTOPHIE B
JaNpHEHIIeM TIOCTENIEHHO 3apacTaroT TpaBaMM M MXaMd W 3abornadmBatotcsi. Hampumep, Ha
npunerarouen k tpacce rasonposona Hanbim-Ilynra teppuropun 3a 10-neTHuil nepuon miomans
Oonor yeeauuunaack Ha 30%.

Ha XOnMuCTBIX ydYacTKax yHHUYTO)KEHHE PACTHTENIBHOTO IOKPOBA SIBIAETCS MPUYUHON
BO3HUKHOBEHUSI M PAa3BUTUS 3PO3HOHHBIX IPOLIECCOB. 3A€Ch BO3ZHUKAIOT W PacTyT OBparm.
OcobeHHO OBICTPBIN POCT OBParoB OTMEUAETCS] HA Y4YaCTKax, CIOKEHHBIX MHOTOJIETHEMEP3JIbIMU
NOPOJAaMHU, IA€ MPOLECChl 3PO3UH COYETAIOTCS C TEPMOKApCTOM, a €CTECTBEHHOE 3apacTaHue
OTOJIEHHBIX YYACTKOB HIET MEAJICHHO.

Ha  mnockux  3a00NMOYeHHBIX  PaBHUHAX  CHSITHE  PACTUTENBHOIO  TOKPOBA,
COIPOBOXKIAIOIIEECS YMEHBIIEHHEM CHEXHOrO TIIOKPOBA, YacTO NPUBOAUT K AaKTUBHU3ALUHU
KPHOTEHHOTO pacTpeckuBaHus. Hampumep, HOBBIE KPHOTEHHBIE TPEIIMHBI MOSBISIOTCS Ha
HapYLIEHHBIX KPyTHOOYTPUCTHIX TOPGSHUKAX U TOPPSIHO-MUHEPAIBHBIX OyTrpax My4eHus.

VYHHUUTOKEHHE PACTHTENBHOIO MOKPOBA HA TUIOCKUX U HAKJIOHHBIX CIa0OApEHHUPOBAHHBIX
paBHMHAX TMPUBOOUT K YCHUJICHHUIO CE30HHOIO NMyYEeHMS M aKTUBU3ALHMH Ipolrecca OOpa3oBaHUS
MSITEH-MEIATbOHOB.

JUIi  TOJNOrux CKJIOHOB XOJMOB, CIIOXKEHHBIX CYDJIMHKAMH, XapakTepHbl MPOLECCHI
comudmoky. Hanmprumep, 3TH mpoLeccel HHTEHCHBHO PAa3BHUTHI B KPAEBBIX YacTAX V MPUOPEIKHO-
MOpPCKOH paBHHMHBI. 371eCh Ha CKJIOHAX IIMPOKO PACIPOCTPAHEHBbI KPYITHBIC OIUIBIBAHMS TMOYBBI C
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MOIIHOCTBIO CTeHKH OTpeiBa A0 0,5-0,7 M. YHHUYTOXKEHHE PACTUTENBHOIO MOKPOBAa HAa CKJIOHAX
NPUBOAUT K PE3KOMY YCHJIEHHIO CONUGIIOKINHM, W BO3HUKAIOIINE CIUIBIBBI MOTYT NPUHHMATh
KaTacTpopUUECKHil XapaKkTep, HAHOCS CEPbE3HBIN yIepO BO3BEAEHHBIM COOPY KEHHSIM.

Takum 0Opa3oM, B pe3ysbTare yYHHUTOXKEHUS KOPEHHBIX PACTUTEIBHBIX COOOIIECTB YacTO
AKTUBU3UPYIOTCSI TaKWE€ DOK30T€HHBIE TEOJIOTHYECKUE MPOLECChl, KOTOPbIE B HEHAPYIIECHHBIX
nanamadTax ObUTH BeIpaskeHb! CIab0 MITH HE TIPOSIBIISUINCH BOBCE.
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IIporuo3 pa3BuTHS ONACHBIX KPUOTEHHBIX MPOLECCOB HA TEPPUTOPHHA

BaHKOpCKOFO MECTOPOKACHUSA NMPHU NOTCIVICHUN KJINMATa
KOpos ®.J., I'pedenen B.U.
Mockoeckuii 2ocyoapcmeennsiit ynusepcumem umenu M.B. Jlomonocoea, I'eocpaguyeckui
Garyremem, rageopa Kpuorumono2uy u 2AAYUON02UU

Bankopckoe HedTsHOE MeCTOpOXKIEHHe, pacmoyiokeHHoe B 120 kM ceBepo-3amazHee T
Urapka), siBiseTcss OOHUM M3 KPYNMHEHIINX B MHUPE IO CBOMM 3amacaM. B 3TOM permose
oOHapy>xena uenas rpynmna mectopoxaeruii (CysyHckoe, Pycckoe u ap.), KOTOpble MHTEHCHUBHO
OCBaMBAIOTCs B MocneqHee necaruierue. /s teppuropun camoro Bankopa xapakrepHa CIUTOIIHAs
Mep3JioTa (C HECKBO3HBIMH TAJTMKAMH 0] HAaOoJee KPYITHBIMHA PEKaMH M 03€PaMH), OHAKO BAOJb
Tpaccel Tpybonposona «Bankop — Ilypre» oHa MOCTENEeHHO NEPEXOANUT B TIPEPHIBUCTYIO, & 3aTEM - B
OCTPOBHYIO U penkoocTpoBHyt0. Ha Bankope moporisa ciiosi BE4HOH MEP3JIOTHI JIEKUT Ha TITyOuHe
400-450 M, HO B TONMHAX KPYIHBIX PEK MOLIHOCTb BEYHONU MEP3JIOTHI MOXKET yMEHbIIAThCs A0 280-
300 M. IloBepXHOCTHBIE OTIOKEHHS TPEACTABICHbI NMPEUMYIIECTBEHHO CyIIMHKaMH, TOPHOM H
neckoM B nojuHax pek. Cpemusis mmyOuHa cesonHo-tasoro ciost (CTC) cocrasusier 0,7 M, HO
CHJIbHO BapbUPYETCs B 3aBUCHMOCTH OT JIAHAIA(PTHBIX U JINTOJIOTUYECKUX yCJIOBHA. Temmeparypa
Ha YPOBHE HYJIEBBIX TOMOBBIX KoneGanuii cocrassieT or -1° no -2° C. JloObMa B TPaHCIIOPTUPOBKA
Hetn oOycymoBuin OONBLIYIO TEXHOTEHHYIO HArpy3Ky Ha TYHAPOBBIE U JIECOTYHIPOBBIE
JaHAmadTel, OTMEYEHB! CyIIEeCTBEHHBIE Ae(opMany MHXKEHEPHbIX 00bekTOB. CHTyaLust MOXKET
YXYALUTCSA, T.K. B peruoHe 3a nocienHue 30 jeT TpeHA MOBBILIEHUs CPeIHErON0BONH TeMIepaTypbl
Bo3nyxa cocrasun 0.4° C 3a necsrunetue.

JUist OLleHKH BIMSHUSI MI3MEHEHUs! KJIIMMATa Ha HaJIe)KHOCTh OOBEKTOB NPOBEIEHO YHCICHHOE
MOAEJMPOBAHNE XapaKTePUCTUK TEIUIOBBIX TOJEH B TPyHTaXx U Hecylled CrIocOOHOCTH
BMOPOXKEHHBIX (DYHIAMEHTOB;, NMPOTHO3 BBIMOJIHEH Ha repuon Ommkaimmx 30 jer u ais Tpex
Y4acTKOB C Pa3IMYHBIMU MEP3JIOTHO-JIUTONOTHYECKUMHU YCIOBUsMU. IlonmyueHHble pesynbTaThbl
TOBOPST O TOM, YTO NPOTHO3UpyeMoe B OnmmkaiiineM OyayLieM MOTeIUIeHWe KJiuMmara HauOosee
3aMETHO CKa)KeTCs Ha y4acTKax C CYNIMHUCTBIMU TPYHTaMH, TaKue€ y4acTKH IPHU TOBBILIEHUU
Temreparyp rpyHta Ha 1° C mokasanu COKpalleHue Hecylueit cnocobnoctu Gomee uem Ha 30%
(33,6% wu 31,5%), B TO BpeMsl KaK ydYacTOK, IJle OCHOBHYH 4YacTh pa3pe3a 3aHUMArOT MeCYaHbIe
IPYHTBI, TOKA3aJ CHIKEHHE Hecyliel crocoOHocTH Beero B 19,2%. IloMuMo HEmocpencTBEHHOTO
CHIDKEHMsI HeCyIlel CriocOOHOCTH BMOPOXKEHHBIX cBail ysenmueHne MourHoctH CTC ckaxercs Ha
3HAUYUTENIbHO YCHJICHUH KacaTeNbHBbIX CHJI IMyYEHHs, YTO MOXKET TOBJIeYb 3a COOOH BBINTyYHBAHNE
onop u naepopMalMi0O WM paspyllieHue coopyskeHuil. Pabora BbiMonHeHa MpH (PUHAHCOBOM
nogaepxkke npoekra POOU 18-05-60080 «OmnacHbie HUBAJIBHO-TVISIUATIBHBIE W KPUOTECHHBIE
MPOLECCHI U UX BIMSHUE HA HHPPACTPYKTYPY B APKTHKEY.
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Kpuocdepa Poccuiickoii ApKTHKH — 0TpasKeHHe COBPEMEHHOT 0
TANAa K0.1e0aTeIbHOT 0 Pa3BUTHHA KJIMMAaTa
MInonasinckas H.A.

MI'Y umenu M.B. Jlomonocosa, ceoepaghuueckuii gpaxynemem, Mockea, Poccus
nellashpol(@yandex.ru

B koHLle muMOIEHA, KOTAa MATEePHKH YK€ CrPYIITUPOBAIUCH BOKPYT MOJIOCOB, HAYAJOCh
pe3Koe MOXOJIOAaHNe KIMMaTa, u 2,5-3 MJIH J. H. B APKTUKE BO3HHKJA Kprochepa — JETHUKH U
BEUHasi Mep3yiora. Pa3BMBaimMCh OHHM MO-pa3HOMYy. IIOCKONBKY JEOHWKHM TOJNY4YaroT Bjiary oOT
3aMaJHOTO MEePEeHOCa BO3OYIIHBIX Macc ¢ ATIAHTUKH, mepBbIM poc CKAHAMHABCKHUN JIENHUK U
NepexBaThIBAJl BJIArY, OCTaBJIsIsi HU3MEHHbIE paiioHbI BOCTO4YHee celsi Oe3 memHukoB. TonbKo B
BbICOKMX ropax (VYpan, beipanra, Ilyropana, xpedter BepxosHckuit m Yepckoro) pasBHUBaOCH
TOPHO-JIOIMHHOE MJIM TOpPHO-CeTYaroe oJieficHeHue. B pesysibrare, B TedeHHe IUIEHCTOLIEHA
¢dopMupoBaHHEe KPYIHBIX JIGAHUKOBBIX IOKPOBOB B CeBepHOH Poccum, 0cOOEHHO Ha paBHUHAX,
Obuto HeBO3MOXKHO. IIpeoOnamamu obmacth ¢ BEYHOH Mep3noToH, KoTopas (GopMupoBanack U B
MOPCKOM, ¥ B KOHTUHEHTAJIbHOM KJIUMATE.

Kpuonuro3ona pasBuBajach IOJ BJIUSHHEM PaIUAlMOHHBIX (DAaKTOPOB, 00ECHEUMBAIOIINX
YepeNoOBaHUE XOJOOHBIX W TEIUIBIX NEPHOAOB PA3HOW JIUTENBPHOCTH, W LHUPKYJSLHUOHHBIX
(bakTopoB, 0OECTIEUNBAIOLINX TOJITOTHYIO CEKTOPHOCTh. KpHOMNTO30Ha pa3BUBAIacCh NMO-PA3HOMY: B
3anmagHoM cextope Poccuiickoif ApPKTHKU NPEUMYILECTBEHHO B YCIOBHUSIX TPAaHCIPECCUM MOps U
MOPCKOTO OCAJKOHAKOIUIEHHs, B BOCTOYHOM CEKTOpe — B KOHTHHEHTAJBHBIX YCJIOBUSX IPH
ATIOBUAJIBHO-O3€PHOM OCaJKOHAKOIUIEHUH.

PasBurne kimMMaTta Ha TPOTSDKEHMM MCTOPUHM 3eMiid  OOHapy)KHMBaeT KosedaTeNbHBIN
LUKJINYECKUI  XapakTep: NPOCIEKHUBAINCh W JUIMHHO-, M KOPOTKONEPUOAHBIE KOJIeOaHUs.
CoBpeMeHHOE MOTEIUICHHE MOJHOCTHIO BITUCHIBAECTCS B OOINYIO KOJNEOATEIbHYIO CXEMY Pa3BUTHS
KJIFIMaTa U BJSIETCS 3TAlOM €CTECTBEHHOTO KOJIEOATeNbHOTO €ro XOAa, OTpakasl BBIXOI U3 MaJIOro
JIETHUKOBOTO Meproaa. JTa BETBb NOTEIUICHHs ociaokHeHa Oonee menkumu (11, 30 u 60-neTHUME)
LMKJIAMH TIOTEIUIEHUS M TIOXOJONAHUS, TOXE HEOJHOKPATHO TMPOCIIEKHUBAEMbIMA B JIPEBHUX
KJIMMaTax. Ps 0COOEHHOCTEH MOJHOCTBIO HUCKIIIOYAET aHTPOIOTEHHYIO MPHPOAY COBPEMEHHOTO
MIOTETUTECHHSI.

BeisBsiroress  ofmpe  TeHASHIMM  Pa3BUTHS  DIOOANBHOIO — KIIMMAra. KoHTHHEHTBI
NPONOJKAIOT HayaBlleecsl B KOHLIE Me3030s1 pacIUlblBAHHE K TMONK0CaM, W 3TO O3HA4daeT
HAINpaBJIEHHOCTh K MOXonofmaHuto. B pamkax 40-45-TeicsyeneTHUX KojeOaHW B IUIEHCTOLICHE-
TOJIOLIEHE TO)Ke OOHApPY)KMBAETCA TEHACHLUS B CTOPOHY OYEPENHOTO JIEIHUKOBOTO IEPHOA.
PasBurne CcOBpeMEHHOro KiMMaTa MPOXOIUT HAa HUCXOHNALIEH KpuUBOH, U Bce Oonee
KOPOTKOIEPUOAHbIE KonebaHus1, pa3HOOOpa3ne KOTOPhIX COXpaHUTCA B OyayineM, OyayT MPOXOIUTh
npu Oojnee HU3KUX Temmeparypax. COBpeMEHHbIE BEKOBble KOleOaHMs KiMMara OOHApy>KHBAIOT
TEHJECHLMIO K MOTEIUICHHIO, IOCKOIbKY HAYMHAETCs HOBBIN BEKOBOM COJIHEUHbIN UK. llorennenne
Oyzmet, Mo-BHOUMOMY, HEIOJTUM, IMOCKOJBKY OHO JIOJDKHO 3aBEPLIMTHCS BMECTE C OKOHYAHHUEM
LIUKJIa MOTEIIEHHUs TIOCJIe MaJIOro JIEAHUKOBOTO NEpUOza.

Kpuocdepa Oymer pearupoBarb Ha 3TO MOTEIUIEHUE mMO-pazHoMy. JlemHuku, kak Oonee
IMHAMUYHAS CUCTEMa, MOTYT MPOAOIDKUTH HEKOTOPYHO aerpanaunio. Kpuoiauro3oHa, Kak BBICOKO
WHEPTHAs CUCTeMa, OyleT MaJlo pearnpoBaTh Ha MOTEIUICHUE, KaK 3TO HAOIONAeTCsl M B HACTOSALIEE
BpEMsL.
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I'eopanapubie uccaenoBaHust NOAJEAHON ruapoceT Jegauka Jdoak

(Xoambl JlapcemanH, BocTtounass AHTapKkTHAA)
I'puropsesa C./1.', Bopoununa A.C.', Kamkesuu B.I.°, Kamkesuu M.IL.', Tlonos C.B.%,
IMpsixuna I.B.', Cyxanosa A.A.'
Cankm-Ilemepoypeckuii 2ocyoapcmeennvtil ynueepcument’,
AO «IIMT'P2y’,
000 «leopusznouck»’

grigoreva.svetl@gmail.com

KnroueBbie cioBa: MOANETHUKOBbIE BOJOEMBIL, TTPOPBIBHBIEC MABOAKH, TE€OPAANOIOKALNS, XOIMbI
Jlapcemann, BocTrounast AHTapkTUaa

B ce3on 62-i1 Poccutickoit AnTapkrudeckoit skcnequuuu, 30 ssaBapst 2017 rona, B 3amagHoN
yacTu nenHuka Jlomk oOpazoBasicss OOMMPHBIN MPOBaJ, pa3pyLIMBIINI BOCTPEOOBAHHBINA YYaCTOK
Tpaccel Mexay craHuuei [Iporpecc u asponpomom, a Takke MyHKTOB (JOPMUPOBAHUS CAHHO-
I'yCEHUYHBIX NTOXO0B BO BHYTPEHHHE PailoHbl AHTAPKTU/BL.

MHoroneTHre HaOMIOASHNST CBUIETENLCTBYIOT B IOJIB3Y TOTO, YTO B JIETHUE TIEPUONBI B TENIE
JenHuKa (OpMHUPOBANIACH MTOUIEAHAS THAPOCETh, CBI3bIBAIOIIAS MECTO 00pa30BaHUs MPOBaja C
pacIoNnoKEeHHBIM FJKHee o3epa bonaep. ABropamu ObUTO BBIABHHYTO MPEANIOIOKEHHE O TOM, YTO
MIPOPBIB 3TOrO 03€Pa NPUBEI K MEPENOITHEHUIO BOIAMU paHee CyIeCTBOBABLIEr0 Ha MECTE IIPOBajia
MaJIOTO BHY TPHJIEITHUKOBOTO BOJOEMA U B HajibHEHIIIEM K 00pa30BaHHIO mposaja. [ m3ydeHus
CTPOEHMsI MOUIENHON MMAPOCETH 3aMaHbII YYACTOK JIeIHHUKA JJONK MexXIy MPOBaJIOM U 03€pOM
Bonnep ObuT MOKPBIT Kpy MTHOMACIITAOHOM reopagapHoii ChéMKol. ['eodusndeckre uccienoBaHus
JOTOHSUTUCH JE€TAIbHON TaXEeOMETPUIECKON ChEMKON TOBEPXHOCTH JienHUKA. Pe3ynsrate! paboT
TIO3BOJIMJIA 3aKaPTHPOBATh OOBOJHEHHBIE BHY TPHIJICAHUKOBBIE KaHAJBI H COTTIOCTABUTD UX
MOJIOKEHHE € XapaKTePHBIMU OCOOEHHOCTSIMU JIEITHUKOBOTO pefbeda.

Uccnenosanue BoinonHeHo npu noanepxkke PODU (mpoekt Ne 18-05-00421 «OcobernnocTr
(bopMHUPOBaHUS M Pa3BUTHS MABOAKOB IMOIJIETHUKOBBIX BOIOEMOB AHTAPKTHIIBD ).
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Jerpagauusi KOHTHHEHTAJIbHOI M CY0aKBaJIbHOI KPHOJIMTO30HBI 321 THOTO

cexkTopa Poccuiickoii ApKTHKU NPU U3MEHEHUH KJIUMATa
Bacuabes A.A.'?, Crpeneuxas U.J1.°, O6onoros I.E."*, Manxosa I.B.",
JMposnos 1.C."**, Ilonomapesa O.E."*
"Tromencruit nayunviit yenmp CO PAH, ° Tiomencxuii 2ocyoapcmeennutil ynueepcumen,
*Mockosckuii 2ocyoapcmeennniit ynusepcumem um Jlomonocoea, MI'PU-PI'TPY

Pesynerarel MHOTOJNETHETO TIE€OKPHUOJIOTMYECKOT0O MOHMTOPUHIA B 3alafHOM CEKTOpe
Poccuiickoit Apkruku, BeimogHsemoro cuiamu TroMHL[ CO PAH B Teuenme 1995-2017 rr,
ONHO3HAYHO YKa3blBAIOT HAa KAauye€CTBEHHOE W3MEHEHHME KPHUOJIUTO30HBI 35TOro peruoHa. Ha
OCHOBaHMU HAOIONEHWH MOMKHO 3aKJIIOUUTh, YTO B OHMOKIIMMATHYECKHX 30HAX FOKHOW TYHIPBI,
JECOTYHIPBl M CEBEPHON Talru pa3BUBAETCSl HOBBIA OOIIMPHBIA TMPUPOAHBIA (EHOMEH -
MOBCEMECTHAsI JIerpajialiisl KPUOJHTO30HBI M (DOPMHPOBAHHE KPHOJIUTO30HBI C OIyLICHHOM
KPOBJIEH Mep3JoTel A0 mIyOMHBI 3-10 M M Mep3JbIMU TIepesieTKaMH. DTO HOBOE HEM3YUYEHHOE
NPUPONHOE SIBJICHHE C HEYCTAHOBJIEHHBIMH TreorpapuueckuMy TPaHWLIAMH, HE BbIABJICHHBIMU
3aKOHOMEPHOCTSIMU (POPMHUPOBAHUS W PA3BUTHUS HOBOTO THIA KPHOJUTO30HBL MOXKHO JIHIIb
KOHCTATUPOBATh, YTO KOHTHHEHTAJIbHAS KPHOJIUTO30HA 3€Ch 3aBEpIIaeT dTam Oojiee WM MEHee
CTa0MJIBHOTO COCTOSIHUSI M TIEPEXOAMT B HOBOE KAYECTBEHHOE COCTOSIHME HECTAOMIIBHOCTU H
U3MEHEHHUE YCJIOBUI MPUPOAONOIB30BAHUS 3a CYET HOBBIX CBOWCTB OTTAWBANOIIMX OTJIOXKEHUIH:
U3MEHEHHUS HeCyLIel CIIOCOOHOCTH MOPOJ, CMEIEHUs TPaHHL OMOKIIMMATHYECKUX 30H, H3MEHEHHSI
YCJIOBUH TPAAULMOHHOIO NPUPOAONOIB30BAHUS U IPYTUX.

Jns cyOakBajbHOM KPHONMTO30HBI HAONMIOAAETCS aHAJNOTWYHAs CUTyanws. Bcnencreue
MOTEIUICHNsI KJIMMaTa W MOBBIIIEHHE TeMIEepaTypbl NPUAOHHOIO cios BoAel Ha 0,5 - 2.5 rpaa. 3a
nocnenHue aecaruierus B Kapckom mope n FOB wactu bapennesa mopst HaOmomaeTcst yCKOpeHue
Aerpajalid KpPOBIU CyOaKBaJbHOW MeEp3JIOThI, OCOOEHHO B PErMoHax C ONM3KUM 3aJleraHrueM
KPOBJIM MEP3JIbIX MOPOA K AHY. JLJst apKTHUEeCKHX MOpei 3amanHoro cektopa Poccuiickoit ApKTUKH
HE BBISBJICHBI PACIPOCTPAHEHUE, YCIOBUS 3aJIeraHusl, MOLUIHOCTb, TEPMUUECKUN PEXUM U APyrue
XapaKTePUCTHKH Mep3ibIX Toim. Jlerpamanus cyOakBaJbHONW KPHOIMTO30HBI MEHSIET apeaiibl ee
pacrpoCTpaHeHUsl, TEPMUYECKUI  pEXKHUM, CBOWCTBA M T.JA.  MEHSOTCA  yCJIOBUS
NPUPONOTIONB30BAHMS, TIIABHBIM 00pa3oM, AJisl He(pTera3oBoro OCBOCHHUSI.

IlpuBenens! pe3ynsraTbl MHOTOJIETHEIO MOHUTOPUHIA KPUOJUTO30HBI HA  4eThIpex
KJIFOUeBbIX ydacTkax: Mbic bonanckuii (EBponeiickuit Cerep), Mappe-Cane (3amagueiii SAman),
VYpenroii (roskHasi 4acTb Ta30BCKOTO M-0Ba) W padiona . HanmbiM. YCTaHOBIEHBI OCHOBHBIC
O0COOEHHOCTH Jerpafjallid MEp3JbIX TOJII. TIOHI)KEHHE KPOBIM MEP3JIOTBI BO BPEMEHH,
YMEHBIIEHHE MOILIHOCTH CJIOSl TOAOBBIX TEII0000pOTOB, 00pa3oBaHNE TEIIJIOBOH 3aBECHI, MEPEXON
CpPeIHerofoBOU TeMIiepaTy pbl mopox uepes «0» u gpyrue.

Bremmonreno npeasapurensHoe paiionuposanue menbda Kapckoro n FOB wactu bapenuesa
MOps MO YCJIOBUSIM U3MEHEHUs MPUIOHHON TeMmIepaTypbl. BbIsBiIeHb PETHOHBI C MaKCHUMaJbHBIM
YBEJIMYEHUEM TEeMIEeparypel MNPUAOHHOIO CJIOd BOABI M HAa OCHOBE MAaTe€MaTU4E€CKOrO
MOZEJIMPOBAHUS OLIEHEHa CKOPOCTh Herpananuu cyOakBajbHOH Mep3noTel. Hambonee THMUYHOM
SBJISIETCS IOHMKEHNE KPOBIH CyOaKBaJbHON MEP3JIOTHI Ha 2-5 cM/rof. DTO Mo3BOIsET pa3padoraTh
CXeMaTHUEeCKYI0 Kapry paiioHuposanusi menbpa Kapckoro n OB uactm bapenuesa mopeii mo
YCIIOBHSIM A€Tpafalyy cyOaKkBaJIbHONH KPHOIUTO30HBI.

Pabots! BeimonHeHsr Onarogapst nporpammam PAH u CO PAH, rpaaram POOU (Ne 18-05-
60004, 16-05-00249, 16-45-890257-IHAO, 18-55-11005), PH® (Ne 16-17-00102), koHTpaxTy
MunobpHayku Ne 14.587.21.0048, mexnyHaponubiM nporpammam TSP, CALM, GTN-P, PEEX,
SWIPA, GCW, SODEEP, agmuuuctpaumn AHAO, npenmpustusm ['asnpom/lodbruaHanbim,
Taznpom/loberaaYpenroii, Hoprras.
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PacnipocTpaHeHue U IMHAMHKA 0CTPOBHOM Mep3J10ThI B nmoiime pexu [leuopa.
Pe3yibTaThl KOMILIEKCHOTO T€OKPHOJIOTHYECKOT0 U Te0(Pu3niecKoro

MoHUTOpUHra B HeHenikom aBTOHOMHOM OKpyre
Mauxosa I.B.', Cagypraunos M.P.!, Cksopuos A.I", Ilapes A.M.!, Kopocrenes 10.B.",
Cynakosa M.C. '*
1 - Uncmumym kpuocepepuor semnu TromHI] CO PAH
2 — Mocroeckuii cocyoapcmeennsiii ynusepcumem um. M.B. Jlomonocosa

Teppuropus HAO coctasnsier 0ko10 176 Thic.kM*, 1 93% 5TOM IIOIany pactoNoKeHbl B
KpronuTo3oHe. B obnactu cromuoro pacnpocrpanernss MMII pacnonokero 48% teppuropun
OKpyra, B OONacTH MpephIBUCTOr0 pacmnpoctpaHenuss — 13%, a B 0OmacTH OCTPOBHOTO H
penkoocTpoBHOro — 32% TeppuUTOpHH, 3TO IOXKHBIE U 3ananHbie paiioHsl HAQO, a Takke mumpokas
noiima peku Iledopa, mepecekaromas TEPPUTOPUIO OKpyra B CyOMEpHUAMOHAIBHOM HAIpPABICHUH.
Kpynnas p.Iledopa oka3biBaeT CyIIECTBEHHOE OTEIUISAIOLIEE BO3AECHCTBUE HA COCTOSHUE MEP3JIbIX
ton B perroHe. OpHako B Aensre [ledopsl JIOKabHO pa3BUTBHI OCTAaTOYHbIE (PPArMEHTHI HU3KHX
HAATIOMMEHHBIX WUJIH AJIJI0BUAIBHO-MOPCKUX Teppac, Iie OCTPOBA MEP3JIOTHI €1 COXPAHUIIUCD.

MOHUTOPUHT T€OKPUOJOTMYECKUX YCAOBUM moNMbl M ocTaHUoB Il u I Teppac B nmenbre
ITevops! ocymecteusiercs ¢ 2009 1, korna ObUT OpraHu3oBaH cranuoHap «Kamun», BKIOYarONH
yuactku «OctpoB Kamun» u «Kymxka». Oba yuacTka pacmoioKeHbl B MPHPOAHON 30HE FOXKHOM
TYHAPBL, B 00NacTH penKooCTpoBHOro pacmnpoctpanenuss MMIL Ha teppuropuu crampoHapa
pacrionoxxeHbl aBe twomanku HabmomeHus 3a mayomHoii CTC (CALM) m 7 nedcTByrommx
TEMIEPATYPHBIX CKBAKWUH NIyOMHOH 3-10M B pasiuuHbIX KpUOTeHHBbIX JaHamadTax. OCHOBHBIE
CBENIEHHUs] O T€OKPHOJOIMYECKUX YCIIOBHSX STOH TEPPUTOPUHU MOJIYYEHbI B pe3ysbrate OypeHus
HerTyOOKHMX CKBaKMHAX, OMPOOOBAHHUS TAJIBIX U MEP3JIbIX MTOPOA, TEPMOMETPHUECKUX HAOIOIEHHIH
Ha CIHEHaJbHBIX IUIOMAAKAX M B CKBAKHWHAX, a TaKXe KOMIUIEKCAa Treopu3ndecknx padboT
(reopanuoIOKauK U CEHCMOpa3BEAKH).

Pesynerarel TE€OKPUOJOTHYECKOTO U TIeO(pH3MYecCKOro MOHUTOPHUHIAa HAa  IUIOIIAAKAX
MO3BOJIWIN MOJYYUTh BAXKHBIE BBIBOJABI O COCTOSHMM WU AWUHAMHUKE HEYCTOHYMBON OCTPOBHOHN
MEP3JI0THI B AenbTe [ledopsr:

- Cesonnble koneOaHUsT TEMIEpPaTypel TOPOX B Ipedesnax Mep3JIbIX OCTPOBOB
orpaHuunBaroTCs akTHBHBIM ciioeM (CTC), MOIIHOCTD KOTOPOTO He mpeBhIaeT 3 M, a Hike MMIT
UMEIOT KBAa3HCTALMOHAPHBIA PEXHUM, W HX Temreparypa Ommska xk 0°C. Momuocte MMII mo
reopu3NUECKUM JaHHBIM KojieOnercs ot 6 1o 30Mm.

- Ha yuactkax pa3BUTHsI HECKBO3HBIX TaJIUKOB KpoBist MMII 3aneraer Ha rimyOnnHax ot 3-5
no 9-12m. Anamms reousmyecKkux NaHHbIX 3a mepuon 2015-2017 rr. mokasan, 4TO CpenHee
onyckanue kposau MMII coctaBuno okono 0,6M, a MAaKCUMaJIbHbIE 3HAYEHUS] TOCTUINIH 1,5M.

- CeiicMOpa3BeKa HCIONB3YETCsl KaK OMOPHBIA METOn sl MASHTH()UKALUH OCHOBHBIX
TeOKPUOJIOTHYECKUX TPAHUIl HAa KJFOYEBBIX yYACTKAX MCCIECAYEMOH IUIOmAaan U 00ecrevynBaeT
NOCTOBEPHOE OMpeneyieHne MIyOuHbl 3aleranus onymeHHod kposmu MMIL C  momornsio
reopaiuoNIOKallui  OCylLIecTBisieTcss onepatuBHoe onpenenerane nnyounsl CTC, nperanbHOe
pacujieHeHHe JIMTOJOTMYECKOrO paspesa, a TaKKe MPOCIeKMBAHUE B BEPXHHUX YaCTsIX paspesa
MaJIOMOLIHBIX JIMH3 U MPOCJIOEB MEPENETKOB.

PaGote! BeIOnHEHHB! TpH pruHaHCOBOH noanep:kke PH® (nmpoekt Ne 16-17-00102).
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PacnipocTpaneHne noagBoaHOH Mep3J10ThI HA MIeJIb(e APKTHYECKUX MOpeil
I'puropses M.H., Makcumos I.T.
OI'bYH Hucmumym mepsnomoeeoenus um. I1.H. Mervnuxosa CO PAH, 2. Hxymck,
OI'BYH Hncmumym negpmeeazoeoii ceonocuu u 2eopusuxu um. A.A. Tpopumyra CO PAH,
Hosocubupck, Poccus

OOumpHbIe 00NacTH apKTHUECKOro menbda 3aHATBl BEYHOH Mep3inoToli B mepuonsr
NPOLUIBIX MOPCKUX perpeccuii OOJNbIINE TUIOIMATU MEJKOBOIHOTO Miefb(pa apKTHYECKHX MOpei
ObUIM OCYIIEHBI M TpoMep3asu Ha Oonbinyro DiIyOuMHy. B HacTosiimee BpeMsi PENUKTOBbIE
KOHTHHEHTaNbHbIe MMII B 3HaUNTENTPHOM O0BEME COXPAHIIIUCH B CyOaKBaJIbHOM COCTOSTHUH.

IlonBomHass Mep3noTa WM CyOakBajbHbIE MHOrojerHemepsnbie mopoxnel (CMMII) B
APKTUYECKHX MOpSIX H3y4eHa KpaiiHe cnabo. JlOCTOBEPHO HEHM3BECTHBI HH €€ MOLIHOCTb, HH
KOHTYpPBl PacHpOCTPAaHEHHsT HA OTHOCHTEJNIBHO HPUNITyOOM mienbde. YCTaHOBJIEHO AaKTUBHOE
npeo0pa3oBaHUE JIBJUCTBIX MHOTOJETHEMEP3NBbIX IOPOA B MEJKOBOOHOW 30HE ApKTHYECKOIO
menbda. JlaHHbIe, MOMyUYEHHBIE TO HEMHOTOYHUCIIEHHBIM OypOBBIM TPO(PWISAM HA TPUOPEIKHOM
MEJIKOBOJIbE, B MPOJMBAX, & TAKXKE M0 SAUHUYHBIM CKBA)KMHAM Ha CpPeJHEM LIeNb(e MOKa3bIBAIOT
3HaYUTEJbHbIE BapualMu B YKJIOHaX KPOBIM M TeMMax JAerpajallid Mep3JjoThl CBEpXy, MpHU
JOBOJIBHO «BBICOKMX» Temneparypax (-1, -1,5°C) B ee Tonmax Ha pacCTOSHUU YK€ B TEPBBIX
kujomerpax ot Oepera. CpenHuii ykioH (OT Oepera) KpOBJIM MOABOAHONW MEP3JIOThI B MPHOPEKHO-
menb(oBoit 30me Mopern Bocrounoit Cubupm cocraBmsier 0,011 (0,62°). YcraHOBIEHO, 4TO
CKOPOCTb Jerpajaliud BepXHUX Tropu3oHTOB penukToBbix CMMII cocTaBnseT nepsble NECITKU
CaHTUMETPOB B BEpPXHEH YaCTH NOABONHOIO OEperoBoro CKJIOHA, YMEHBINAsACh MO OJeH
CaHTUMETpPAa B TOA B HIDKHEW ero 4acTH. JTa CKOPOCTb ONpeAesercss NUHAMUYECKUM pPeXUMOM
OeperoBoii 30HbI, COCTABOM, CTPOCHHEM U MOLITHOCTBIO 3aJIETAI0INX HA KPOBJIE MEP3JIOTHI OCA/IKOB,
TEMIIEPaTYpOll M COJNIEHOCTBIO MPUAOHHOIO CJOS BOABL, a TaKXe XapakTepoM TIHIpo-
JUTOAMHAMUYECKHX TPOLECCOB B NpUOpekHOW 30He menbda. Bo3MmokHOE pacmnpocTpaHeHue
MOABOMAHOM MEP3J0Thl Ha Inenbde mnpeamnonaraercs np0 myouH oxomo 100 ™M, HO, B
IEeHCTBUTEbHOCTH, KOHTYPBI €€ IJIOMIaneil MOTYT OBITh HEBEPOSITHO CIIOMKHBI.

2
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IHoTensieHue ApKTHKHU U KpHOMOP(poAUHAMUIKA MeJIKOBOAUIT Mopeii BocTouHo-

Cubupckoro u JlanteBbix
I'aBpuaos. A.B., Ilnxankxosa E.N.
Mockoeckuii cocyoapcmeennuiii ynueepcumem um. M.B. Jlomonocosa
2eono2uyeckuii paxynvmem

B apkTuueckux MOpSIX COBPEMEHHOE TIOTEIUICHHE YCHIMBAETCS OOpPATHBIMU CBS3SIMHL
Ocolyro ponmp wurpaer paerpaganis MOPCKHX JIBIAOB, yMeHbInaromas anpbeno. Ilo maHHBIM
Pocruppomera mo cpaBHeHmro ¢ 1965—1975 rr. B BocTtouno-Cubupckom Mope JeJOBHTOCTH
cokparunach Ha 31 %, a MPOAOIKUTENBHOCTD JieoBOro nepuoaa - Ha 40 cytok. CpennHeroposas
TeMIeparypa TNPUIOHHOH BOIBI M JAOHHBIX OTIOXKEHHH Ha m3o0arax 2...10 M moBbicHiach 10
nojoxkuTeNbHbIX 3HaueHurt (+0,2...0,3°C, Dmitrenko et al., 2011). HckmrodeHueM SBHIACh
Temreparypa B 30He mnpumas (m3o0arbel 0-2 M), roe Jen cMmep3aercss ¢ AHOM, oOecreunBast
BBIXOJIAYKMBAHUE JOHHBIX OCAJKOB M COXPAHEHUE B MX ToJie Temnepatypsl -10...-12°C.
[Torerenne yBenmuuuBaeT 00ObEM IMMOCTYMAIOINEr0 HAa MOABOAHBIN O€peroBOil CKIOH AMCIIEPCHOTO
Marepuaia, CIOCOOHOrO K TEepeMElIeHHI0, 3a CYeT pOCTa TEMIIOB OTCTyNaHus Oeperos
(ITmxankosa, 2016) 1 MHOTOJIETHETO OTTaUBAHUSI IOHHBIX OTJIIOKEHHWH. B pesynbrare 3HaUNTENbHAS
€r0 4aCTh PACXOAYETCS HA AKKYMYJIALIUIO.

B TeueHne BEKOB JAHO MEJNKOBOAMN BOCTOYHO-CHOMPCKUX MOpPEH, BO3ZHHKIIUX HA MECTe
pa3pyLIeHHbIX TepMoadpasneil OCTPOBOB-PEIUKTOB JIGAOBOTO KOMILIEKCA TMO3JHETO TUIEHCTOLEHA,
noctosiHHO yryomsuiock (Iaspunos u np., 2003). C 2000-x rr. mo pe3yisraTaM MOHHUTOPHHTA Ha
Bacunpesckoit 1 CemeHoBckol OaHkax BbIiBIeHa cradmnmmsauus riyoun (Hymapes, 2016).
Ocenpro 2013 © Ha MecTe mepBOH M3 HUX, ObLT 3adukcupoBaH ocTpos B BHIe kosbna. OH Obul
HasBaH S (I'ykos, 2014). HenmaBHO cranm o003Ha4daThCsi Ha TOMOrpaguuUecKkux KapTrax o.
3aroruisieMblil B 60 KM K BOCTOKY OT AenbThl p. JleHbl, ocTpoBa HeusBecTHble y FOro-BOCTOUHOTO
orpanuueHus 3emiu byHre.

Mexann3M  (GOpPMHPOBAaHUS OCTPOBOB  AuUCKyTUpyercs. Hawmbomee cormacyercst ¢
UMEIOLUMICSA JaHHBIMU Y4acTHe B UX 0Opa30BaHUHM TOPOCUCTBIX JIBJOB - CTAMYX M MPOMEP3aHHs
MIOPOZ B MOJIOCE MIPUTIAs U HAABOAHOM moyiockeHnd. OTTasBIINE U TaJble OCAAKH, MPUOOpeTaroIne
MOABUKHOCTD, B pe3yJIbTaTe BOJIHEHUS, HATOHOB, IITOPMOB aKKYMYJIUPYIOTCSI BOKPYT CMEP3LINXCS C
ITHOM CTaMyX Kak y Oeperosoii muHuU. CTaMyXH CTauBarOT, & MPOMEP3IINE 32 3UMY OCA/IKH B BHUAE
KOJIbLIA, OMOSICBIBAOLIETO CTAMYXY, OCTAFOTCS.

OctpoBa Ha MEJKOBOABSIX B (pOopMe aToiuia, 0Opa30OBBIBAIICH U B MpoIioM OHU OTpaskeHbI
Ha Ttomorpaduueckux kaprax 1950-80-x rr. Dt1o o-Ba Ilecuanpii u HaHOCHBIIT B BOCTOYHO-
apkTudecknx Mopsx, 0. Cesepublii B Kapckom mope. @opma aronia siBisieTcsl BeCbMa HEOOBITHOM
IUIE OCTPOBOB aPKTHYECKUX MOped. BO3MOXHOCTH MX (OPMHUPOBAHHS MO OIMMCAHHOMY BBILIE
CLIEHAPHIO MIPEACTABIISIETCS] BECbMA PEATUCTUIHOM.
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TeMnepaTypHHi’I MOHHTOPHHI' MHOT'OJICTHCMECP3JIBIX T'PYHTOB B €CTCCTBCHHBIX U

AHTPOMNOIr¢HHO-HAPYIIICHHBIX YCJIOBHUAX
Boponaii H.H.'?, Kucesies M.B.!, Uepkamuna A.A.
! Uncmumym monumopunea knumamuyeckux u skono2uyeckux cucmem CO PAH, Tomck
? Hucmumym 2eocpaghuu um.B.5.Couaser CO PAH, Hpxymck

Tepputopuss uccnenoBanus TyHKMHCKasi MEXIOpHasl KOTJIOBHHA, KOTOpas HAaXOIWUTCSA Ha
cToike xpeOToB TyHKMHCKMEe ronbubl W Xamap-JlabaH, OTHOCHTCA K 30HE OCTPOBHOIO
pacrnpoCTpaHeHUs] MHOTOJETHEMEP3JIbIX TONI U XapaKTEePU3yeTCsl BHICOKOM KOHTHHEHTAJIbHOCTBIO
KJIMMaTa, pasHooOpasueM JaHmmadTHBIX YCIOBUH (OT CTEMHBIX 10 TOPHOTAEKHBIX M TOJIBLIOBBIX B
nuamazone BbicoT 700-3500 M Han yp.M.), hopM penbeda u mo4Bo0OPa3yIOIIUX TOPO.

Corpynankamu UI' CO PAH B paMkax KOMIUIEKCHBIX reorpapuueckux HCCIeNOBaHUN B
2007 r OpraHM3OBaHBl MOHHTOPUHIOBBIE HAONMIONEHHsS 32 MPUPONHO-KIUMATHUECKUMHU
XapakTepucTukaMu  JaHamagpToB TyHKMHCKOM komioBuHel. B 2011-2012 rr  HavaTs!
KPyDJIOTOAMYHbIE HAOMIONECHMs 32 TEMIIEPaTypod M BIAKHOCTBIO MOYBBI (OT MOACTHIIANOLIEH
nosepxHocTy A0 10 M). HabmoneHust mpoBoasiTCs B aBTOMAaTHUECKOM pexxuMe depes 1 dac Ha 21
IUIOIIA/IKE, KOTOPBIE PACMOJOKEHBI HA YYacTKaX C CE30HHO-TPOTAMBAIOLINMH (3a00J0ueHHast
TEPPUTOPUS) U CE30HHO-TIPOMEP3AIOIIUMH ITOYBAMH (TIECUaHBIE MACCUBBI, TACKHBIE 1 JIECOCTEITHBIE
ydacTku). Jinsi MOHMTOpHHra ucmonb3yercs paspadoranHbeiii u msroraBnuBaembiii UMKIC CO
PAH armocdepro-nouBeHHblil usmepurenbHbiii kommieke ATTMK-03. Ha mMonmenpHBIX TUIOMIagKax
3aJI0’KEHbI TIOUYBEHHBIE Pa3pe3bl 1 OypOBbIe CKBAXKMHBI HA PA3JIMYHBIX MOACTUJIAIOIINX MOPOAAX IS
OLIEHKU BIMAHUS  (U3UKO-XMUMHYECKHX CBOWCTB TIOYB M TPYHTOB Ha OCOOCHHOCTH
ruaporepMudeckoro pexxuma. Otobpano 6onee 200 mouseHHBbIX Mpob. o myOuner 1,5 M otdop
npo0 MPOM3BOAMICS M3 MOYBEHHBIX pa3pe3oB, a Ha niyOuHe 1,5-10 M — mpu momomu OypoBoit
ycTaHOBKH. B mpofax mpoaHalM3HUpOBaHbI BIAKHOCTb, MPAHYJIOMETPHUECKUH COCTaB, OOBEMHBIN
BeC (TUIOTHOCTH), CONMEPIKaHNE OPTAHMIECKOTO BEIIeCTBA | Ap.

B Teuenme roma koneOaHUs CpPENHUX CYTOYHBIX TEMIIEpATyp BO3MyXa Ha IJIOLIATKaX
cuHxpoHHbl. Ho 3a cueTr pasznuuuii B pacTUTEIbHOM IOKPOBE MHKPOKIHMMAaTHYECKHE Pa3HOCTH
CYTOYHBIX Temmeparyp Bosayxa gocturatoT 4-5°C. Ha moBepXHOCTHU MOUBBI PA3IMUUSI MEXAY
CPENHMMH CYTOYHBIMH TeMmIeparypamu 4yTh Bbiie (7-9°C). PacnpocTpaneHue Terja B MOYBE Ha
IUIOINAJKaX TaKxe pasauyHo. llornmomeHue TemIoBOro M3JyueHHs MO4YBOM 3aBUCHUT OT psija
¢dakTopoB. K ¢akropam, omnpenensromuM TeMIepaTypHbIH pEXHUM TIOYB, OTHOCATCS: IIBET
MOBEPXHOCTHBIX TOPU30HTOB, BJIAXKHOCTb U aj3palius, KOTOpasl 3aBUCUT OT I'PaHYJOMETPUUYECKOTO
COCTaBa U CTPYKTYpbl IOYBBI, SKCIO3ULUS CKIOHOB, THUIl PACTUTENBHOIO MOKpOBa WM €ro
OTCYTCTBHE.
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Konuenmus usyueHusi u coepe;xeHusi MHOTOJIETHEi Mep3J10ThI B CBSI3H €

ocsoeHnem A3P®
JMy6posun B.A.', Iposnos 1.C.>**
" ®FI'Y I'vopocneyzeonoaus, ° Tiomenckuii nayunsiii yenmp CO PAH,
*Tiomenckuii 2ocyoapcmeennvtit ynueepcumem, *MI'PU-PITPY

Kpuonurosona, Hapsay ¢ 1menb(om, BBICOKOTOPEM U CEHCMOAKTHUBHBIMH pPalOHAMHU,
ABIsieTcss 0cO00H 007acThI0 XO3SMCTBOBAHUS, OTIMYAIOIIEHCS MOBBIIEHHBIM 3SKOJOTHYECKUM
pPHICKOM BeieHus padoT Ha Bcex cranusax. CoBpeMeHHOE MOTEIUICHHE KJIMMaTa B BBICOKUX IMHPOTAx
3HAYUTENIbHO TIOBBICUJIO PUCKH B CTPOHUTENBbCTBE M Hexpononb3oBaHuu B A3PD. Oxupmaemoe
MOXOJIONIAHUE KJIMMATa MPUBEAET K MPOMEP3aHUI0 MPOTASBIIMX T'PYHTOB OCHOBAHWH 3MaHUM,
JIMHEHHBIX COOPY)KEHUH, MOOBIBAIOIINX CKBAKHUH U T.IL, YTO OOYCJIOBUT HOBBIE HENPEICKA3yeMble
nocnenctsust. OQHAKO TOCTATOYHBIX METEO-MEP3JIOTHBIX NAHHBIX JUIS MPUHATHS PalMOHAIBHBIX
yOpaBSIOIuUX perneHuil Her. IlomaBmsiromee OONBITMHCTBO PETHOHANIBHBIX U MOHHTOPHUHIOBBIX
MaTepuaoB TPeOyIOT MPOBEPKH M aKTyalH3aLMH, 4TO TPeOyeT aKTMBHU3ALUU COOTBETCTBYIOIINX
pador B Apkruke u CybapkTuke.

OnHako ckiaibIBaeTCs MPSIMO OOpaTHasl MPOTUBOCCTECTBEHHASI CHTYALUS: 110 CPABHEHHIO C
KOHIIOM IMIPOILJIOro Beka (UHAHCHpOBaHHE pPabOT "MEP3JOTHOH"' HAMpPaBIEHHOCTH BO BCEX
BEIOMCTBAX CYLIECTBEHHO COKPATUJIOCh. DTO OTHOCHTCS Aake K paiioHaM LIMPOKOMACIITAOHOTO
ocsoenust Cepepa 3amagHodi m Boctounoit Cubupm, He TroBOpsl yk€ O BCEH KPHOIUTO30HE.
CoBpeMeHHasT  T€OKPUOJOTHYECKAs,  WH)KEHEPHO-T€OJIOTHUECKass W THAPOreoJornvyeckast
U3Y4YEHHOCTh KPHOJIUTO30HBI KpailHe HU3Kas, MPH TOM YTO KOJHYECTBO JIMLEH3MOHHBIX YYaCTKOB
HEZPOTOIb30BAHUS YKE MPEBBICHIIO MECTUCOT, a Beb M3BECTHO, YTO U HKOJIOTMIECKHE KPHU3HCHI, U
KaracTpodbl HACTYMAIOT TaM, I7€ TEMITbI HAYYHOTO OOeCIeueH s 3HAYUTENbHO YCTY AT TeMIIaM
OCBOEHHs.. BiusHHEe KpUOIUTO30HBI Ha (HOPMHUPOBAHHE DSKOJOTHUECKOW OOCTAaHOBKM IPH
HEZPOMOIb30BAHUH ANPUOPH SIBIISIETCS KIIFOUEBBIM, M 3TO JOJDKHO TINATENBHO YUUTBHIBATHCA IMPU
pa3paboTKe HAay4YHBIX MPOrpaMM U HOPMATHBHBIX JOKYMEHTOB, ONPENCISIIOIINX IapaMeTphl
ocBoeHus. HeoOxomuma pa3paboTka M NPUHSATHE KOHLETLHUH HM3YYEeHUS U COEPEeKEHHs] BEUHOM
MEep3JIOThI, KaK HeOOXOIUMOTrO 3JIeMeHTa CTpaTeruu pa3Butist A3PO.

Takum o00pa3oM, OCHOBHble NPOONEMBbI, PUCKH OCBOCHHS M HEOPONOIb30BAHHUS B
KPUOJIUTO30He OOYCIOBNEHBI: (a) CIOXHOCTBIO W MO3aUYHOCTBIO T'€OKPHOJOTHYECKOTO,
TUAPOTEOJIOTHYECKOTO CTPOSHHMsT W TEIUIOBOTO COCTOSTHMS KPHOJMTO30HBI, BKJIFOYAs IIENb(
ApKTUYECKHUX Mopeif; (0) HemoCTaTOUHONH N3YUEHHOCTBIO OCBANBAEMbBIX PETHOHOB KPHOJIUTO30HHI (B
T.Y. OTKPBITHEM HOBBIX HWJIM paHee MAaJOU3BECTHBIX CBOMCTB MEP3JBIX TOJII, KAaCAFOIIUXCS
MHUKPOOHMOIOTHYECKOTO U Ta30BOT0 COCTABOB BMELIAIOIIUX IOPOI, KOTOPBIE MOTYT OKa3aTbCsl Kak
NIOJIE3HBIMH, TaK W KpaiiHe OMAacHBIMH JJIsl 3KOJOTHYECKOH OOCTaHOBKH), (B) OTCyTCTBHEM SICHOM
KapTUHBI TOTO, KaK JOJKHO MPOUCXOAUTH 3KOJIOTHYECKH OE30MacHOe XO3SICTBOBAHNE B PErHOHAX
pacripoCTpaHeHus BEYHOH Mep3noThl, BkMouasi ASP® — To ecTh KOHIENIUH U OOIel CHCTEMBI
U3Y4YEHUSI U OCBOCHHS PETHOHOB KPHUOJIUTO30HBL

Pabora Brimonnena Onmaromapst nporpammam PAH u CO PAH, rpantam POOU (No 15-55-
71004\15, 16-05-00249, 16-45-890257-AHAOQO, 18-55-11005), PH® (Ne 16-17-00102), KOHTpaKTy
MunoOpHayku Ne 14.587.21.0048 mexnyHapomabiM nporpammam TSP, CALM, GTN-P, PEEX,
SWIPA, GCW, SODEEP, agmuuucrpauun AHAO, npenmpustusm ['asnpom/lodbruaHanbim,
Tasnpom/loberaaYpenroii, Hoprras.
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O Bo3pacTe MHOTOJIeTHEMEP3JIbIX O0TJI0KEHUII U reTepPOoreHHbIX 3aJiexKeil Jibaa

Mappe-Cane, 3anaanbiii SIman
Caaroga E.A."*?, Onokuna O.J1."7
'Uncmumym xpuocepor 3emnu TromHI] CO PAH, Tomens,
*Tiomencxuii 2ocyoapecmeennsiii ynusepcumem, Tiomens
*Tromenckuii unoycmpuansnsiii ynueepcumem, Tiomens
eslagoda@ikz.ru

IIpobnema reHe3nca MIACTOBBIX JIBJOB CBSI3aHA C PELICHHEM BOMPOCOB 00 MX CTPOCHUH,
pacrpOCTpaHEHUH, MEXaHW3Max JIBIOBBIACNICHUS ¢  IOCIEIOBATEIBbHOCTH  (hOPMHPOBAHUS
3JIEMEHTOB TeTEPOr€HHBIX 3aJIeKeH B KOHKPETHBIX I'e0JIOr0-reoMOop(ONOrHIecKux ycloBmsx. bes
ofpenesieHus] yCJIOBUN HAKOIUIEHUs, BO3pacTa OCAJKOB M THUIIOB IPOMEP3aHUsl  OTIOKEHUH
BMEIIAIOIINX JIbJbI, PELICHNE 3TOH MPOOIEeMbl OCTaéTCs HEKOPPEKTHBIM. Bo3pacT BMemarmux u
NePEKPBIBAOIINX JIbJbI OTJIOKEHUH - OCHOBA JUIA OIPEIeNICHHs] BpeMEHH U 3TanoB (GOPMUPOBAHHUS
Jb/la, CJENOB MPOMEP3aHus U MPOTauBaHUs B pa3pese.

ITonzemuble npapl M. Mappe-Cane 3amanHoro flmana UMEOT UIMTEIbHYIO HCTOPHUIO
u3ydeHus. B pasHble rogbl HccreoBaTeNy, U3ydas ONMH pa3pe3, PacXOQWIUCh B OIMUCAHUSX
MOp(OJIOruY, CTPOSHHS M KOJWUYECTBE 3aliekell JbJa, OTHOCHIM  JIbObl K MOrpeOeHHBIM
menb(POBbIM  JIGAHMKAM,  [IeT4epaM, BHYTPUTPYHTOBBIM  HHBEKIHMOHHBIM,  IOBTOPHBIM
UHBEKLIMOHHBIM U TIOBTOPHO-’KWIbHBIM JIblaM, K CJIOXKHBIM 3ajie)kaM M3 HHBEKIMOHHBIX,
TPELIMHHBIX U JKWIBbHBIX JbA0B. CTIOCOOCTBYET MPONOKEHUIO TUCKYCCHHU O FeHE3UCE 3aJIeKel M.
Mappe-Cane CcXOOCTBO OTAENbHbIX NPU3HAKOB JIEASHBIX Te€J, HAmpuUMep - CKJIAg4aToCTb,
BEPTHKAJIbHAS TOJOCYATOCTh JIbJa, OTIOXKEHWH u np.. MHTepnperanmo mMopdonoruu, cocrasa,
MaKpO-, MHKPO- TEKCTyPbl WU CTPYKTYPBI JIba OCJOXHSIOT (PparMeHTapHas AOCTYITHOCTb H
€KEroHOE pa3pyLICHNE BBIXONOB 3aJIe)KeH JIbIa B OOHAKEHHSX.

JlaHHbIE O BO3pacTe U CTPOEHUHU I'EOKPUOJOTrHYecKoro paspesa M. Mappe-Cane yTOUHUIN
OTHOCHUTENIBHYI) TIOCIENOBATeIbHOCTh (DOPMUPOBAHUST BEPXHEH CJOXKHOW TUIACTOBOM 3aJIeXH,
MOJUTOHAJBHO->KUIBHBIX U KIIMHOBUIHBIX BEPTUKAJIBHO-ITONIOCATHIX JIBAOB.

CuHreHetn4yeckue MOJNMIOHAJIBHO-KWJIbHbIE JIbAbI 3aJIeTal0T B 03€PHO-aJUIFOBUAJIBHOM
TOJIIIE, BO3PACT KOTOPOW cocTaBisieT S5-15 Thic. JieT, T.€. TOJMUTOHAJIBHO-KUJIbHAS CUCTEMA,
HaXONAILIAsCsl B TApareHe3nce C JAKKOJIMTAMH BepXHEH 3anexu, (HOopMHUpOBAIaCh BO BTOPOM
MOJIOBMHE CapTAHCKOIO Mepuoja - NepBoi MOJOBHUHE rosoleHa. BepxHss ciiojkHas 3aliexb Jibaa ¢
TOPU30HTAJBHBIMA YYaCTKAMH, CJIOUCTBIMH, MAaCCHBHBIMH JIAKKONIMTaMHU (TepBas TeHepamnus) U
CEKYLIMMH KJIMHOBHIHBIMH JICISTHBIMH TeJaMu (OpMHUpPOBAIIACH B STOT K€ MEPHOI, HO IMO3/HEE -
nociie 00pa3oBaHUsl MOJUTOHAIBHO-KHWIIBHBIX JIBIOB U MPOMEP3aHUST BEPXHEH YaCTH TAJUKOB, MPH
MPOMEP3aHUH HIKHUX YacTel pa3oOIeHHBIX TaJTUKOB OOIIMPHON TePMOKAapCTOBOH nenpeccuu 3-i
paBHUHBL. BepxHss 3anexp WMeeT NPU3HAKM BCECTOPOHHETO NPOMEP3aHHM pPAa3HbIX OOBEMOB
BHYTPUTPYHTOBOM BOABI, CyCIEH3MU MOCTyNaBIIEeH W3 HIDKENeXalldX M BMELIAIOLIUX IOpof -
UHBEKLIMOHHOTO U CErPeraliioOHHOIO  JIbAOOOpPa30BaHMA:  IMOCTYIUIGHHE  MHUHEPAJbHBIX,
OpraHMYEeCKUX MpUMecel U3 TOMLIH, epecedeHne MPOoCIoeB JbJa; JeJIeHHe Ha YeTKHUe CJIOU Jiba U
IPYHTa, OpPUEHTHUPOBKA  MMKPOJMH30BUAHOM  TeKkcTypbl. KIHMHOBUAHBIE  HHBEKLIHOHHO-
cerperalnioHHble BEPTUKAJIbHO-TIONOCYAThIE JIbAbI CEKYT BEPXHIOKO 3aJI€Kb JIbJla KaK CHU3Y, TaK U
cBepxy. Cekylue CHU3Y KJIMHOBHIHBIE, TPELIMHHBIE JIbABI (BTOpast TeHepalusi), GopMUpOBaINCE B
pesysibTaTe MHBEKLUUH BOAbI NMPU MPOMEP3aHHUH IMeCYaHbIX IJIbIBYHOB, PAaCIONIOKEHHBIX HUKE
BEpXHEH 3ajekn Ha pasHoW minyOmHe. KIMHOBHAHBIE JbAbI MPOHUKANOIIHE CBEPXY (TPeThs
reHepaLysi) B BEPXHIOK 3aJI€Kb, MPEANOIOKUTENbHO, IPEACTABIIAIOT KAHAJIBI U HIDKHUE YaCTH siiep
OyrpoB myuenus. B mo3mHeM rosoueHe, mocie 3 THIC. JIET, BEPXHHUE YACTH JIAKKOJHTOB,
KJIMHOBHUJIHBIX TeJl YaCTUYHO BBbITAsUIM, HA COMNpeNesbHbIX ydacTKax pPa3BUBAJICS TEPMOKAapCT,
(bopMHPOBATIIICh MOJIOABIE MOJUTOHANIBHO-KIIBHBIE JIBBI.
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bananc NPUPOAHBIX U COIHUAJIbHO-IKOHOMHYCCKHUX PHCKOB H HOBBIX
BO3MOKHOCTEl B apKTHYECKO# 30He Poccuu npu u3MeHnenun Kaumara B 21 Bexe
Anucumos O.A.', Benonyuxas MLA.', Kunbuosa E.JL.'

Tocyoapemeennviii 2uoponoauueckuii uncmuntym, 199053 C.Ilemepoype, 2-as Jlunusa B.O., 23
oleg@o0a7661.spb.edu

Baxnoli 3anmadeii siBjsieTcsl ajanTanus K HM3MEHEHUsIM KJIMMara € y4eToM OajiaHca
KJIMMAaTUYECKUX PHUCKOB M HOBBIX INOTEHLHMAIbHBIX BO3MOXKHOCTEH, a TakkKe HEONpEeIeNeHHOCTH
KJIMMAaTUYECKUX MPOEKLUH.

IIpoBenennerii mo 39 wmomensm CMIPS ananmm3 mokasan, dYro HaUOOJBLIYIO
HEOMPEAEIEHHOCTh UMEIOT MPOEKLINHU 3UMHeH (MexMonenpHbIl pazdopoc Gonee 100%) u nerHeit
(mo 80%) Temmeparypsl B cepepo-3amagHoM PO, MPUTOM, YTO OLEHKH OCAJKOB HUMEIOT B 3TOM
peruoHe HauMeHbINNE pacxXxoXaeHus. B ocCTajbHBIX perMoHax MpeaCcKa3yeMOCTb TeMIlepaTypbl
BO3/IyXa 3HAYUTENILHO BbIMIe (pa3dpoc 25% - 40%), pa3dbpoc ocaakoB cocrasnsieT 40% - 60%, B
OTAEJIbHBIX PETHOHAX IS JIETHUX 0cafkoB 10 150%.

Hamu Obpit  TOCTPOEHBI MPOTHOCTHYECKHE KaPTbl TE€OKPUOJIOTHYECKHX  PHCKOB,
oOyCIIOBIIEHHBIX Aerpafanuell MHOrojeTHeMep3nbix rpyHToB (MMI'). OHH pmaoOT OLEHKY
U3MEHEHHUS] HeCcylled CIOCOOHOCTH CBalWHBIX (PYHAAMEHTOB W  BEPOSITHOCTH  Pa3BUTHS
IECTPYKTUBHBIX T'eOMOP(ONIOTHYECKHX MPOLECCOB, TAKHX KaK TEPMOKApCT, COMUQIFOKLIHNSA,
NydeHue U Mpocajka TPyHTa. OTH IMPOLECCHl OMNPEAeNSIOT PUCKU TOBPEXKIEHUS JIMHEHHBIX
coopykernii. Kapra wuHIOeKca TEOKpHOJOTMYECKOro pucka st cepenmHbl 21 Beka Oblia
paspaborana Bo B3ammopeiictBun ¢ I['K «TpaHcmoprHass wuHTErpauus», NpPenOCTaBUBIIEH
aKTyaJlbHbIE JTaHHBIE O CETH TPAHCIOPTHOH HHPPACTPYKTYpHl (PenepabHOTO W PErHMOHAIBHOIO
ypoBHs. bblna nocTturHyTa JOroBOPEeHHOCTb O TOM, UTO SKyTHS CTaHET NMUJIOTHBIM PErMOHOM, B
koTropoM Munucrepcteo Tpancnopra P® Oyner ncnoibp30BaTh IMONYUYEHHBIE PE3YJIBTAThI IS
ajanTalnyuy JOpOKHON CETH K MPEACTOSIIUM U3MEHEHUSIM KJIMMaTa 1 MHOTOJIETHEN Mep3JIOThI.

Brutn mpoBeneHbl pacyeTsl U3MEHEHUS TPAHHLl PACTUTENIbHBIX 30H U OUOIPONYKTHBHOCTH.
IIpyHIMOMANbHO HOBBIM CTajl MEPeXoAd OT OTHOCHUTENbHbIX W3MEHEHUH MpPOAYKTUBHOCTH,
xapakTepusyeMblx HHAeKcoM NDVI, k aOCOMOTHBIM, BBIPAKEHHBIM B KOJHYECTBE TOMIOIIEHHOTO
KaQ)KIOW PACTUTENBHOW 30HOH ymiepona. JTO MO3BOJIMIO OTBETUTh Ha IIABHBINA BOMPOC O TOM, KaK
NPOTHO3WPYEMOE yBeNWYeHHe (HOTOCHHTETHUECKOrO TOMIOLICHNST YTIIEpona COOTHOCUTCS C
COMyTCTBYIOIIUM yCUIeHHEM ero smuccuu u3 MMI'. Pe3ynbraTel yKaspIBarOT HA TO, 4TO K KOHIy 21
BEKa Jake MpH (PUKCUPOBAHHOM HA COBPEMEHHOM YPOBHE MOJOKEHUH T'PaHUL] OMOMOB CyMMapHast
NPOAYKTUBHOCTb PACTUTEIBHOCTH KPUOJUTO30HBI CEBEPHOro MojyLiapus yBenundmiack Obl Ha 1,3
IIr C/ron. C y4yeTom skcnaHcuu Oojiee IpOnyKTHBHBIX OMOMOB Ha CeBEp yBEJIHUYEHUE COCTABUT 3,2
ITr C/rox. DT0 Gonee yeM B TpH pa3a MPEBHIIIAET MPOTHOZUPYEMOE YBETUUEHHE SMUCCHH yIIIEpOna
U3 MOYBBI KPUOJIUTO30HBI, COCTABIISIOIIEE, COTIACHO oneHkam, okoo 1 ITr/rox.

Hccnenosanne  mposogurcss npu  noxpuepxkke  PH®
rOCyAapCTBEHHOIO TMAPOIOTHYECKOrO HHCTUTYTA.

npoext  14017-00037
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Bausinue koJjie0aHMii TEPMHUYECKOT0 PeKNMAa HA KU3HEAeSI TeJIbHOCTD
HaceJIeHUs 3ano0JisIpHbIX TeppuTopuii Cudupu
Makcroroa E.B., bamanxanosa JL.b.
Huemumym eeoepapuu um. B.b. Couasvr CO PAH, 2. Upkymck
emaksyutova@irigs.irk.ru; Idm@irigs.irk.ru

’Ku3Hb 1 eATenbHOCTh HACETICHUS HAa 3aMOJSPHBIX TeppuTopusax CHOMPU MPOMCXOONT IOL
BO3IEHCTBHEM MPOMOIKUTENBHOrO (OKOJIO MOJYrofa) mepuofa yJasTpadroneToBoro rojioganus u
HapylLIeHUss CMEHBbl CBETOBOIO [Hs, HU3KUX TEMIEparyp BO3AyXa B COYETAHMM C YacTON
MOBTOPSIEMOCTBI0 BBICOKMX CKOPOCTEH BETpa M PE3KHUX IOTOJHO-KIMMATHYECKUX KOHTPACTOB.
31ech BBIACTSIFOTCS TEPPUTOPUU C KECTKMM U KpaliHe >XECTKMM YPOBHAMHU AUCKOM(POPTHOCTH
KJIIMATa.

Konebanuss TemmneparypHOro peXuUMa IIOCIEAHUX IECATHIETHH SIBISIFOTCS OJHUM U3
BAKHEHUIINX COCTABJSIFOIINX TETIOOOMEHa OpraHu3Ma 4ejIOBeKa ¢ BHEITHEH Cpemoii.

B pabore mnpoBeneH aHanM3 BO3MOXKHOTO BIHSHUS KOJNEOAHUH TEPMHUYECKOTO PpEeXMMA
nocnenHux pecatwieTrit (1981-2010 rr) Ha yCIOBHUS JKU3HENEATENILHOCTH HAaCeIeHUs. BhIIBICeHbI
TeHJCHLIMH B W3MEHECHWM 4YHCJA JHEH ¢ HU3KUMH TEMIIepaTypaMH B OTAENbHbIE MecCslbl. bbun
UCTIONIb30BAaHbI JTAHHBIE CYTOYHOTO paspemeHust [http://www.meteo.ru] mist onpeneneHus Yucia
IHEW CO CPEeAHEeCYTOUHBbIMHU TEMIIEPATypaMH BO3AyXa B Pa3IMUHBIX npeaenax: <-5,> 5, > 10, <-25,
<-30 °C. C 3TiMH TIpeesamMu yCIOBHO CBA3BIBAIOT MPOIOIKUTENBHOCTD CE30HOB (COOTBETCTBEHHO
3MMHET0, BEreTALIMOHHOTO, JIETHET0), a TaKXXe BCEBO3MOXHBIX MpPOOIEM CBS3aHHBIX Kak C
OrpaHUYEHUEM NPeObIBAHUS YEJIOBEKA Ha OTKPBITOM BO3IYX€, TaK M SKCIUTyaTalled TEXHUKH H3-32
YBEJIMYEHUs YHCIIA TOJIOMOK ITPU HU3KUX TEMIIeparypax.

Ha unccnenyemoii tepputopun 3a nepuon 1981-2010 rr. BeIsIBIEH pOCT TEMIEPATYPhI B LIEJIOM
3a rog u OOyCJOBJIEH OH NPEUMYIIECTBEHHO COKpAILIEHHEM HH3KOTEMIIEPaTypHOIro IMepuona.
IIpocTpaHCTBEHHO-BPEMEHHOH aHAJIM3 IIOKAa3aJ, YTO HAWOOJbIIMe KONeDaHUs TeMIepaTypbl
NPOMCXOWIIN B sTHBapE | (peBpasie, OOHAKO MPHU 3TOM CPEIHEMECSUHAsI TEMIIEPATyPa B 3TH MECSLIbI
K BOcTOKy oT 80° B. A. ocraBanach Hmwke -30 °C, 32 UCKJIIFOYEHHEM OCTPOBHBIX U MPUOPEKHBIX
teppuropuii. Uncno gHelt ¢ temmeparypamu Huxe -25 °C ocTaroTcs B mpeneiaax MHOTOJETHUX
3HayeHni. MCKIIIOYeHne COCTaBISIOT TeppuTopud K 3amany ot 80° B. a. ¢ Oomee BBICOKUMU
temrneparypamu. OQHako Ha JTHUX TEPPUTOPHUSIX BeAyllee BIMUSHHE HA YCJIOBHs TEIMJIOBOIO
COCTOSIHHS YEJIOBEKA UMEET BETPOBOM PEXKUM.

AHanu3 mpoCTPaHCTBEHHO-BPEMEHHBIX KOJNIEOAHNH KOMIUIEKCHBIX TOKa3aTreyieil BBIABUIL, YTO
Ha JAHHOM JTale KJIMMAaTU4YEeCKHE YCIOBHS NMPOXUBAHUS HACEJIEHUS HA 3aIOJSIPHBIX TEPPUTOPUAX
Cubupu ocraroTcsi B mpefesax MHOTOJETHUX BEJIMYMH M XapaKTePU3YIOTCS KpaliHe JKECTKUM H
KECTKHM YPOBHSIMHU THCKOM(POPTHOCTH.
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IIporHo3upoBaHue cOLHATIbHO-I)KOHOMHYECKHX YIIep0oB B apeaJjax

Aerpaaany MHOTOJIETHEMEP3JIbIX MoPoa ApKTHUYECKOMH 30HbI Poccun
baguna C.B,

Paspaborana mMeToamMka OLIEHKH MOTEHLIHAJBHBIX CONMAJIbHO-3KOHOMHUYECKHX yIIepOoB OT
NPUPONHBIX ONACHOCTEH Ha YPOBHE MYHHLHMNAIbHBIX oOOpasoBanuii (manee MO). B ocHoBe
METOMKH JieXKaT ABa UHTErpajbHbIX UHIEKCA!

1. MHaexkc NIOTHOCTH COLMANbHO-3KOHOMHUYECKOro MOTeHIMana Tepputopuu. OTpakaer
npefebHbIE TOTEHINAIbHBIE MIPSIMbIE U KOCBEHHBIC yIIepObl HA €AMHULIE TUIOIAAH XO3SIHICTBEHHO
ocBoeHHOH vacTtu Teppuropun MO. IlapaMeTpsl MHAEKCA: YUCIEHHOCTh HACEJEHUs, CTOUMOCTH
OCHOBHBIX (POHIOB M O0BEM BAJIOBOIO MPOU3BONCTBA, COOTHECEHHBIC HA IUIOMIAAb 3aCTPOCHHBIX
3emenb MO.

2. HWHpexkc mNOpOCTPAaHCTBEHHOH YSI3BUMOCTH COLIMANIbHO-3KOHOMHYECKOIO MOTeHLHUaIa
Tepputopun. OTpakaeT BEpOSATHOCTb IOMNAAaHUs CKOHLEHTPUPOBAHHOTO HAa TEPPUTOPHUHU
COLIMAJIbHO-9)KOHOMHMYECKOr0  MOTEeHIMajla B 30HY  JAeicTBHA  NPUPOAHOH  OMACHOCTH.
PaccunTeiBaeTCcst Kak NMPOM3BEACHHUE YHCICHHOCTH HACEJIEHUs, CTOMMOCTH OCHOBHBIX (POHIOB U
o0beMa BaJIOBOTO MPOU3BOACTBA HAa KOA(PPHUIMEHT MPOCTPAHCTBEHHOH YSI3BUMOCTH, YHCIEHHO
PaBHBII J0JI€ 3aCTPOSHHBIX 3eMelb B 001el momanu 3emens MO.

Meronuka anpoOupoBana Ha ApkTudeckod 30He Poccum, rae pasmepsl MO upesBevaitHO
BEJIUKM H OCOOEHHO BaXXHO TMPU TNPOTHO3MPOBAHUM  NOTCHLUHANBHBIX  yIIepOOB  Ha
MeJKOMacIITabHOM ypOBHE UCKIIIOYATh U3 PACCMOTPEHHUS ITyCThIE» MPOCTPAHCTBA. BbITN co3nanbl
0a3bl JaHHBIX HEOOXOOUMBIX COLIHAJIbHO-3KOHOMHUECKUX Tokasateneil MO, mpemyiokeHbl crocoObl
OLIEHKU HENOCTAIOIINX MapaMeTpoB. MyHHUMNANbHBIA ypoBeHb B Poccun oueHb cnabo obecneueH
CTaTUCTMYECKUMH [TaHHBIMH, TMPEHMYIIECTBOM METONUKH SIBJISIFOTCS pa3padoTaHHBIE CIOCOOBI
JOOLIEHKH 3HAYMMBIX MapaMeTpoB (OCHOBHBIX (poHmOB MO, HEKOTOPBIX OTpaciei, GopMUpPYyrOINX
no0aBIEHHYI0  CTOMMOCTB). PacCMOTpEeHbl  MEPCHEKTHBHBIE  HWHBECTHLIMOHHBIE  MPOEKTHI
ApxTtuueckoil 30Hbl Poccuu M paccuMTaHO H3MEHEHHE IUIOTHOCTH U YS3BUMOCTH COLIMAJIbHO-
SKOHOMHYECKOTO MOTEHINAJa TP UX PEATU3ALIH, 4, COOTBETCTBEHHO, U OOIIErO YPOBHS PUCKA.

ConocraBieHue pacCUMTaHHBIX HHAEKCOB C JUHAMHYECKUMH MOJENsIMU JAerpagaluu
BEYHON MEpP3JI0Thl MO3BOJMJINM OMNpPENeNIUTh 30Hbl MAKCUMAJbHOIO PHUCKA B CpPEIHECPOYHOMN
NepCIeKTHBE.
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Paaunoskosiornueckue Ucc/ieIoBaHusl B 0apeHLeBOMO PCKOM NpUOpexXbe Kak

IJICMCHT OLCHKH PaAUHAIIHOHHBIX PHUCKOB
HWapun I'B., Yearuna U.C,
Mypmanckuii mopckoit 6uonoeuveckuit uncmumym KHI] PAH

B Bapenuesom mope Hanbonee 3HaUUMBIM UCTOUHHUKOM PAAHOIIOTHYECKUX PUCKOB SIBIISIETCS
xpanmniie PAO B ry0e AHapeeBa. Pucku CBsi3aHBI C COCTOSIHUEM XPaHMJIMINA, & B HACTOSIIEE
BpEeMsl - C BBIBO30OM pPAaIHMOAKTHUBHBIX OTXOAOB MOPCKHM IyTeM Ha mnepepadorky. BosHukaeT
HEOOXOIMMOCTh B COBPEMEHHOH WHPOPMALIMU O PaTUO3KOJIOrHYECKOM COCTOSTHUH MOPCKON Cperibl
U U3MEHEHHSX TOJ BO3IEHCTBHEM MPUPOIHBIX UM TEXHOTCHHBIX (PAKTOPOB B MECTaX MEPErpy3KH
PAO u mo mapuipyTy MOPCKHX TiepeBO30K. COOTBETCTBYIOIIME WCCIIENOBAHHS OBbLTA MPOBEIECHBI
MypMaHCKUM MOPCKUM OuojiorndeckuM HHCTHTYTOM B 2013-2014 u 2017 rr. Llenb uccnenoBanus
— NOJIyYUTh HOBbIE JAHHBIE U TPOAHAIU3UPOBATH BIUSHUE MOTEHIIMAIbHBIX PaHALMOHHO-OMACHBIX
padoT Ha COCTOSIHME MOPCKOH cpenbl B npuOpexbe KonbCkoro momyocTposa, U3yUUTh SKOCHCTEMBI
C XPOHUYECKUM HCTOUHHUKOM PaMOU30TOITHOIO 3arpsA3HEHUS.

Ilocne aBapum B xpanmnume B 1982 r comep:kaHMe TEXHOIEHHBIX PAagUOU30TONOB B
MOpPCKOH cpene ObUIO MHHHUMHM3HPOBAHO €CTECTBEHHBIMH IPOLECCAMH W Celvyac ypOBEHb
aKTHBHOCTH paAMOHYKJIUIOB B rybe 3amannas Jluma m MoroBckoMm 3anuBe Huskuil. Ho B rybe
AHpapeeBa MOCIENCTBUS aBAPMHU 10 CUX IOP ONPENENSIOT MOBbIlIeHHOe conepxanue °'Cs u “Sr u
»%2%Py B BONE M NOHHBIX OCAJKAaX. B OTIOKEHWSAX TOBBIIEHHAS KOHLEHTPALUS PaJuOHYKIUIOB
coxpansiercss U B morpebeHHbIXx cnosix n0 16 cm. Ctok m3 ryObl AHIOpeeBa Tpaccupyercs
pamuoOHYKJIMAAMH M o0pa3yeT apeaj MOBBIIEHHOHW PaguOAKTUBHOCTH B MOTOBCKOM 3aJvBe.
OnHako ypOBE€Hb CYyMMAapHOM AaKTHBHOCTH HW30TOIOB T[OBCIOAy HMXKE HOPM PpaguallMOHHOM

Ge3omacHOCTH. MakcuMyM KOHIEHTpauuu °'Cs OTME4EH B BEPXHEM CJIOE€ CTOKA CNabo CONMEHBIX
BOO. B NPUAOHHBIX TOPHU3OHTAX €ro KOHUCHTPALUA HUXKE U COOTBETCTBYCT TaKOBOU B MOpCKOfI

Boge. B KosibckoM 3ammBe ero copepikaHue y TMOBEPXHOCTH U y JHA BBIPABHEHO, HO 3aMETHO
BO3PACTaeT OT KyTOBOM YacTH K yCTBIO 3ajiiBa. MakCHMaslbHAasl KOHLEHTPALUsl JOCTUraeTCs B
paiione ry0 Onenbst u Calina. DTH KOHUEHTPALUU B 1IEJIOM HEBEJIMKH, HO BbIIIE, 4eM B MOTOBCKOM
3aJIMBE U B OTKPBITBIX YaCTSX MOPSL.

Cpennsisi koHUeHTpauus ~'Cs B MoTOBCKOM 3ajuBe omuHakosa B 2014 u 2017 rr. — 1,6
bx/M’, a B Bone Konbckoro 3amuBa oHa nosblmeHa 10 2,5 bx/m’.

IIpu aHanM3e AOHHBIX OCAKOB OTMEYEHA Ta e TeHaeHuus. Onoxkenns B KonbckoM 3a1mBe
HAMHOTO OoJiee 3arpsi3HEHbI, YeM B MOTOBCKOM 3aliiBe. B OTKpBITOM MOpe comep’kaHue Le3us
oueHMBaeTcsa B 2-3 pasa Hmke. Cpemnme KoHLeHTpauuu ' Cs B ocagkax MOTOBCKOTO 3ajMBa
BapbupytoT oT 2,5 Br/kr B 2014 rony no 1,7 bx/kr B 2017 rogy. B ocagkax Kombckoro 3asmsa
CpenHsisi KOHUEHTpauus Bo3pacraer 10 5 br/kr. B ocankax ryOel AHapeesa koHUeHTpaus — Cs u
**Sr Ha TIOPSIIIOK BBILIE.

[TonydeHHble Marepuanbl MOTYT pPacCMaTPUBATbCA KaK  dSJIEMEHTbl MOHHTOPHUHIA
PaIUO3KOJIOIMYECKOTO COCTOSTHHSI MPUOPEIKHBIX aKBAaTOPHI M Kak HeoOXxommmash HHPOpMaLIUs st
Pa3BUTHSI MOPEXO3SHCTBEHHOH AEATENbHOCTH W KOMIUIEKCHOTO YIpPaBJICHUS MPHOPEKHBIMU
30HAMH.

UccnenoBanune BbIMONHEHO mpu (UHAHCOBOHW mnopnepkke POPU B paMkax HaydHOTO
npoekta Ne 18-05-60249.
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JlenorexHu4eckue acneKThl CO3AaHHsI 00bEKTOB TPAHCIOPTHOI

HHPPACTPYKTYPHI U Pa3BeI0UHOr0 OypeHusi B ApPKTHKe
Ky6bimkun H.B.?, By3un U.B.", Tonosun H.B.', T'ynomnuxos F0.IL', 3amapuu A},
Ckytun A.A.'
1 — OI'LY «Apxmuyeckuii u anmapkmuyeckuil Hayyno-uccieoosamensckuii uncmumymy, Canxm-
llemepoype
2— 000 «Apxmux lenvgh Koncanmuney, Cankm-Ilemep6ype

Haumnast ¢ cepenuHbl HyJNEBbIX TONOB HAONIONAETCsl YCTOHYMBOE paCIIMpEHHE
XO3SIMCTBEHHOH NEATENbHOCTH B POCCUICKOM CEKTOpe APKTUKH, B XOI€ KOTOPOIO NMPUMEHSIFOTCS
TEXHOJIOTHH C HWCIOJB30BAHUEM JIESTHOTO TMOKPOBAa B KaueCTBE 3JIEMEHTa WH(PACTPYKTYpHI, a
CaMoro JbJla — Kak CTPOUTENIbHOro Marepuajia. B Hacrosinee Bpemsl CIOXKHWINCH Pa3IUYHbIE
MOAXOAB! K MCIOJIb30BAHUIO IPUPOAHOTO U UCKYCCTBEHHOTIO JIbJla JUJIs pELIeHUs] IPUKJIAIHBIX 3a1a4
Ha apKTU4YeckoM Iuenbde. B gyacTHOCTH, MpH MPOBEISHHH MOPCKHUX ONEpALfii C pa3rpy3Kol CyaoB
Ha MPUNAaNHBIN JIe]] Yalle BCero MPakTUKYeTCs pacuHuCTKa MOBEPXHOCTH JIbJ]a OT CHEra U TOPOCOB C
NEePEeKPhITUEM TPELINUH AEPEBIHHBIMHU WM CTaJIbHBIMU MOCTaMu U HacTunamu. [lpu HenocraTouHoi
TOJIIUHE JIbAA UCTIONB3YETCsS HAMOPaKUBAHKE JOTMOIHHUTEIBHOTO BEPXHETO CIIOsl Jibaa TpeOyeMoi
TOJIIUHBI (KaK MPaBUIIO, MyTeM IOCIOHHOIO HaJIMBa MPECHOH min Mopckoi Bonel). I1pu co3mannu
B3JIETHO-TTOCA/IOYHBIX MTOJIOC Ha Aper(yroIeM JIbAy 3a7eIKa TPEIIUH OCYIECTBIISETCS] Oy TOBAHUEM
CHETOM C 3aJIUBKOI BoAoil. IIpu coopykeHUM UCKYCCTBEHHBIX JIEASHBIX OCTPOBOB JIEASHOW MacCHUB
CO3/1a€TCsl METOIOM JAOXKJEBaHHs C YaCTUYHBIM 3aMep3aHueM Kalelb BOIbI B BO3AyXe U
MOCJIEAYIOMUM CMepP3aHueM JBYX(a3HBIX 3JIEMEHTOB (KPUCTAJUIOB JIbAA B JKUIAKOW OOOJIOUKE) Ha
MOBEPXHOCTH JIEJSTHOTO MTOKPOBA.

Mopckoit e siBisieTcst MHOTO(a3HbIM MOJUKPUCTAINTHYECKUM MaTepPHaIoM C Pa3IMIHBIM
COYETAaHHEM U COOTHOIIEHHEM KOHXKEJSLIHOHHOTO, BHYTPHUBOOHOTO, MHUIBTPALHUOHHOTO JbIA.
Mopckoii JIeATHOW TOKPOB TMPEACTABISIET COOOM CJIOKHOE O0pa3oBaHWE C HEOTHOPOIHBIM
pacripenieieHieM POBHOTO Jibia, TOpocoB. OOBIMHOE SIBJIEHHE HA JIbAYy — TPEIIUHBI PAa3JIMIHOIO
NPOUCXOXKAECHUS. TexHonmornu oOpabOTKM Jbla, Kak HeCyled IUIOMAgKd M CTPOUTEIBHOIO
Marepuana, B OCHOBHOM COXPAHSIOTCS Ha YpOBHE BTOpPOHl MOJOBHMHBI MNpouuioro Beka. Jlus
yIyUIIeHUs] KaueCTBa OOpasyroMIerocsi jblAa MOTYT ObITh HCIONB30BAHBI Pa3jMuHbIe NTOOABKU:
JensHOH mebeHb, ONIIIKH, apMUPOBAHUE TOCKAMH U JIp. MaTE€pPHUaIaMH.

CoBpemeHHas1 JIeIOTEXHUYECKass TMpakThka TpedyeT TMOMCKa M BHENPEHHsS HOBBIX
TEXHOJIOTHH JienoBbIX pabor. OmHMM W3 HampaBlIeHWH SBISETCS HCIONb30BaHUE Oojee
COBEPLIEHHbIX TEXHUYECKUX CPEACTB U METOAOB MX JKCILIyaTallUH, aJaNTUPOBAHHBIX K JIEAOBBIM
yCJIOBHSIM. B maHHOM HampaBiieHUH HOBasi TEXHUKA (METOABI) anmpoOUPYIOTCS HEMOCPENCTBEHHO B
nponecce MPUKIAAHbIX MOJNeBbIX padoT. Bropoe HampaBieHue — pa3paboTKa METOIOB CO3MAHHS
JbJa C 3aJaHHBIMH CBOHCTBAMM (apMHpOBAaHHE JIbJa IOJUMEPHBIMH BOJOKHAMH, CO3/IaHHUE
MOAN(HULIUPOBAHHOTO JIbAa) MPENCTABISAETCS BECbMa MEPCIEKTUBHBIM, OTHAKO 3/1€Ch MOUCK HIET
NIOKa Ha YPOBHE JJA0OPaTOPHBIX SKCIIEPUMEHTOB.

41



Mep3saoTHo-JanamadgTHas nHGOpMALUS KAK 0CHOBA MPOrHO3a
npu noremnJieHuu Poccuiickoii Apkruxku
Tymeas H.B., 3oTosa JI.W.
MI'Y um. M.B. Jlomonocosa, eeoepaghuueckuii paxynvmem, Poccus
ntumel @mail .ru

PaccmarpuBaroTcss TEHACHLMM UW3MEHEHMsI DPsiAa MEP3JIOTHBIX XAPaKTEPUCTHK IpHU
noreruieHny kKiauMara B XXI Beke ¢ UCHOIB30BaHUEM JIAHAIA(GTHON U CEpUU MEP3JIOTHBIX KapT,
onyOnukoBaHHBIX B Atnace Poccmiickoit Apktuku 2013 roma. B Ommwkaidimme 20-30 ner
paaMKaJIbHBIX WM3MEHEHUH B KPUOJIMTO30HE HE MNPOrHosupyercs. IloBbllleHHE CpPemHErofoBOU
TEeMIIepaTypbl Mep3iblx nopoa oxupaercs B npeaenax 0,1-0,2°C. OHO MMHHMMAaJIbHO B OCTPOBax
MEp3IIbIX TOPHSHUKOB Y FOXKHON TPAHULIBI U MAKCUMAJIBHO B TIECKaX FOJKHOW TYHAPHI MOJyOCTPOBOB
Aman, Ta3, I'eiman (68° cam). ImyOwHa Ce30HHOrO MPOTaWBAaHUS, KAaK M CPEAHErONOBas
TEMIIepaTypa opox, ONMPEAeieTCsl He TONBKO KIMMATUYECKIMU U3MEHEHUSIMH, HO | JJaHAImadTHO-
rpyHTOBOH cutyarmeid. IIporamBanne B Topde yBenMuuUTCs Ha 2-5 CM, 4YTO MPEACTABISIET
OLIYyTUMYIO BEJIMYMHY TOJNBKO Ha KpaiiHem cesepe. lloremneHue kiammara B Oobluell CTeneHU
CKa)KeTCsl Ha COCTOSTHUM MEP3JIbIX MOPOJ, X TeMIIepaTrype M IyOHMHe Ce30HHOTO MPOTauBaHUs B
CEBEpO-3alaiHOM CEKTOpe KPTOJUTO30HBL Ha kpailHeM BOCTOKE penKue OCTPOBA CIMBAIOLIEHCS
MEP3JIOThl COXPAHATCS B penenax TophssHuKoB. [yOnHa nmpoTanBaHus B ONPEAEICHHBIX YCIOBHAX
MOKET COKPATHTbCS IO CPAaBHEHUIO C coBpeMeHHOW. [Ipuumuoii 3TOMy Oyner yBeanmueHue
TEIJIOU3ONUPYIOLIUX CBONCTB HAITOYBEHHBIX MOKPOBOB, MOLIHOCTb KOTOPBIX MOXET YBEIUYUTHCS B
cBsi3u ¢ norermienneM. CepepHee, Ha mmpoTax 64-66° ¢ B cymmHKax u 64-68° c.im. B meckax
TOJDKHO TIPOM3OUTH IIyOOKOoe mpoTamBaHue W (POPMHUPOBAHHE HECTUBAOLIMXCS MEP3JIbIX MOPOI.
CrnuBaroIMiiCs TUIT COBPEMEHHOW MEP3JIOTHI MOUTH Be3ne coxpanutcs. B mocnenneit tpern XXI
Beka KpuojuTo3oHa Ha Epormeiickom CeBepe COKpaTUTCSA 3a CUET €€ COBPEMEHHOM 3armagHoi
OKpauHbl. MaTtepuanbl JOKIana MOAroTOBICHBI B paMkax rpaHnta PO®U Ne 18-05-60080 «OnacHbie
HUBAJIbHO-IIISILIMAJIbHBIE U KPUOTEHHbIE MPOLIECCHI M UX BIMSIHUE HA HHPPACTPYKTYPY B APKTHKE) .
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Tepmoaenynaunonssie npoueccsl Ha LlenTpaasHom Smasie: pe3yabTarsl

MOHHTOPHHI'A
Xomyrtos A.B."?, Isopuuxos 10.A.', Kuzsixkos A.W.°, JTeiioman M.O.'?, Ba6kuna E.A.,
Ba6xun E.M.', Myananypos JI.P.", Xaiipyuan P.P."®
! Huemumym kpuocgepor 3emnu TromHI] CO PAH, Tiomens, Poccusi;

? Tromenckuii 20cyoapcmeennviii ynusepcumen, Tiomens, Poccus;

’ Mockosckuii 2ocyoapcmeennuiii ynusepcumem um. M.B. Jlomonocosa, I'eoepaghuyeckuil
Gaxynemem, Mocxea, Poccus;

* Tromencruit unoycmpuansnsiii ynusepcumem, Tomens, Poccust;

> Cankm-Ilemepoypeckuii 2ocyoapemeennvwiii yuusepcumem, Cankm-Ilemepoype, Poccust

akhomutov(@gmail.com

Knumarnueckne koneOaHUst MOCIENHNUX JIET, BKIIIOYAst SKCTpeMasibHO Teruibie 2012 u 2016
IT, TIPUBEJIN K aKTMBHU3ALUN KPUOTEHHBIX OIMOJI3HEH TE€UeHUs, MPUUUHON (POPMUPOBAHHS KOTOPBIX
SBJSIETCS OCTH)KEHUE CE30HHBIM NPOTAWBAHUEM KPOBIH 3anekeodpasyromux miactoBeix (I1JI) u
nouroHabHO-KWIbHBIX (IDKJI) mbI0B Ha CKIIOHAX M MPOTAaMBAaHUE BEPXHEW YACTH 3aJIeIKeH ITUX
JIp00B. B pesynerarte onmonsaHus Matepuana BHA3 N0 CKIOHY M OOHaKEHHMS JIbia B CTEHKaX OTPbIBA
dopmupyroTcs crienubpuyeckue orpunarenbasie Gopmel penbeda — Tepmonupku (TL), auHaMuka
KOTOPBIX ONPENeNsIeTCs] MOLIHOCTBIO JIEASTHOHN 3aJ1eKH, KIMMAaTHUYECKUMHU 1 reoMOp(OoIorniecKuMu
(daktopamu. O3epHble KOTJIOBHHBI, OOpa3oBaHHblE HAa MecCTe HakligeHHbIX B 2014 r BOPOHOK
razoBoro BeiOpoca (BI'B), pa3BuBarOTCsi Takke Mmpu OOpYIIEHUHM CTEHOK Haj BbITawBarolmum [1J1.
Monutopunr kimoueBbix TL[ Ha craumoHape «Bacekunbel [laum», B paiione BI'B-1, a Taxxe
OTCTyINaHUs €€ CTEHOK, MOKAa3aJl, YTO Pa3JIM4YUs B BEJIMYMHAX €KETOAHOIO MPUPOCTA IUIOIAAH 3THX
dbopm penbeda OOBSACHAIOTCS KaK pa3HUIIEH B WX HA4YaJbHBIX pa3Mepax, TaK U OTIHYHIMH
KJIMMAaTUYECKUX YCJIOBUH M3 rofa B Iofi. 3HAYMTENbHOE BIMSHHUE OKA3bIBAIOT TAKXKE HKCIO3ULIUS
ckioHa (oOpameHHble Ha FOT CTEHKH OTCTyHarT ObICTpee), YKJIOH M MPOTSDKEHHOCTh CKIIOHA
(ompeneNsiFoT BBIHOC MaTepualia), yIaJeHHOCTh n3HadanbHOH yamu T oT BepIIUHbI MOBEPXHOCTH,
B KOTOPYIO OH Bpe3aH (MOTEHLHANbHYIO SHEPTHIO OIOJI3aHUs), THIT 3aJIeKU noa3zeMHoro ybaa (I1J1
OTINYAI0TCsl OoJee OIaronpusATHBIM COOTHOIIEHHUEM TIOPOnbI U Bonbl o cpaBHeHuto ¢ IDKJI). TLI
NEePUOAMYECKH CTAOMIN3UPYIOTCS, HO MOTYT aKTHBU3UPOBATHCSA MPU OJArONmpHATHOM COYETAHHH
ycnosuit. Tak B 2012 r. aktuBusupoBaics oauH u3 HaOmomaembix TL[, B TO Bpemsi Kak apyrue
obpazoBanuch Ha cTabMIbHOM CkiIoHe. BosHukHOBeHne BI'B B HemocpencTBeHHOW OMU30CTH OT
TEPMOIEHYAAIMOHHBIX (QOpM penbeda TPUBOAUT K BOBJICUEHUIO OOpa30BaHHOW NpHU BhIOpOCE
(dhopmbl B OOIIHI CIIEKTP penbedooOpa3yIINX MPOLECCOB dTOH TEPPUTOPHHU. AKTHBHOE Pa3BUTHE
BOMM3n ot BI'B TepMomeHymallMOHHBIX MPOLECCOB, aHAJOTMYHBIX MPOSBISIOIIMMCS Ha Y4acTKax
0e3 BOPOHOK, TOKAa3bIBAET, YTO OTOT MPOLECC HA PA3HBIX Y4YacTKaxX CBfA3aH C BIUSHHEM
KIIUMATHYECKUX M3MEHEHH Ha TOJIy MHOrojeTHeMep3ibix mopon ¢ I1JI. Pabora BeimomHsieTcs
npu (uHaHCOBOU momaep:kke PODU B pamkax Hayunoro mpoekra No 18-05-60222, paboTel mo
yuactky BI'B-1 BeimonHens! npu punHaHcoBoit noanepxkke PH® (rpant 16-17-10203). B 2014-2017
IT. SKCHenuun opranu3osanbl npu noanaep;xkke HIT «MOLL «Apxtuxa» u HII «Poccuiickuii neHTp
OCBOEHHUsI APKTUKID.
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MoHuTOpPHHT U3MeHeHus peJibeda TOPpPSIHNUKA ¢ BHITAUBAKIINM

MOJIMTOHAIbHO-KWILHBIM JIbJ0M B paiione c¢. ['a3-Cane (IHAQO)
Ba6kun E.M.', XomyToB A.B."?, Ba6kuna E.A.",JIBopuuxos F0.A.!, Xaiipyauun P.P.'?
! Unemumym kpuocghepor 3emau TiomHI] CO PAH, Tiomens, Poccusi;

? Tromenckuii 2ocyoapemeennvtii ynusepcumem, Tomens, Poccus;

* Canxm-Ilemepoypecxuii 2ocyoapemeennvwrii yuusepcumem, Cankm-Ilemepoype, Poccust
akhomutov(@gmail.com

B mocnennee necstunerne B ApKTHKE HAONIOAAETCS aKTMBHM3ALMS IIEJIOTO PsiAa OMACHBIX
KPUOTE€HHBIX IPOLECCOB, B TOM YHCJIE, HA IOKHOM Mpefese CIUIOUIHOIO pacnpOCTPAHEHUs
MHorojeTHeMep3ablx nopoa B SAHAO. B ycnoBusix Hajauuus NOJUTOHAJIBHO-KUJIBHBIX JIBAOB
(IDKJI) ormeuaeTcsi akTUBM3alMs TMPOLECCOB, CBS3aHHBIX C WX BhITauBaHWeM. Kimmar cesepa
3anmagnoit Cubupu, HaumHas ¢ 2012 1, NEPHOOUYECKH XapPaKTEPU3YETCs AHOMAJbHBIMU
3HAUEHUSIMU TEMIIEpaTypbl BO3IyXa, YTO HE MOXET HE CKa3aTbCsl HA [WHAMHKE DIyOWHBI
NPOTAWBaHUs U AKTHUBU3ALMM KPUOTEHHBIX mpoueccoB. Terblii ce3oH 2016 r Obu1 0COOEHHO
JKAPKUM B CeBepHBIX paidionax 3amamgHoit Cubupu. [losToMy H3yueHHE NUHAMUKH yYaCTKOB C
BoiTauBaromumu  TDKJI, sBndercs akTyaldbHbIM B HACTOSALIEE BpeMsl C MO3ULUUU  BIUSHUS
KIIUMAaTU4eCKnX konebanwil. s OLEHKW TEMIOB W3MeHeHus penbeda TopdsiHuKa C
BoitauBatomumu TDKJI B patione c¢. ['a3-Cane mox BIuSIHMEM €CTECTBEHHBIX KPHOTEHHBIX
IPOLECCOB (TEPMOKAPCT, TEPMOIPO3Hs), 3aMyIIEHHBIX KIMMATHYECKUMHU KOJEOAHUSIMH METONAMHU
MHCTPYMEHTAJIBHOTO M a3POBH3yaIbHOTO MOHUTOPUHIA PELIAOTCS CIEAYIOUINe 3ana4dn: 1) aHanmm3
OMHAMUKA penbeda JTHEBHOH MOBEPXHOCTH TOPGSHUKA HAa OCHOBE [aHHBIX HA3eMHOH
TonorpauuecKoll CheMKH, a TaKKe CbeMKH ¢ OecrnuioTHoro jerarenbHoro ammapara (BI1JIA); 2)
COTOCTaBJIEHHE pa3HOBPEMEHHBIX IU(PPOBBIX Moaeaeii penbeda;, 3) OLlEHKA  BIMSHHS
KJIMMaTUYECKUX U3MEHEHUI Ha MHOTOJIETHEMepP3Jible MOPObl B palioHe UCCIeI0BaHUI. 3a nepuon
2016-2017 rr. Ha KJIFOYE€BOM Y4YacCTKe OBLTH MPOAaHATM3UPOBAHBI JAHHBIE MO TIyOWHE MPOTAUBAHUS.
ITH naHHBIe OBLIM COTIOCTABIIEHBI C JAHHBIMU IO IIyOMHE MPOTaUBaHUs HAa TOP(SHHUKE B Mpenenax
reoKpHoJIorHuecKkoro craruoHapa «Bacekunsr Jauny (Lentpanbubiii Amarn). Ha oboux yyacTkax B
2017 r rmyOuHa mpoTanBaHUs MEHbLIE B cpeaHeM Ha 4% no cpaBHermto ¢ 2016 . y Topdstanka [ a3-
Cane u Ha 27% Ha Top(sanuke «Bacbkunbl maum». Jns oneHku TemnoB naerpamammu TDKJT u
U3MEHEHHUs1 penbeda mnpoaHaTM3UpoBaHO aWHAMHUKAa 10 TONMIOHOB TOP(SIHUKA, OXBAYEHHBIX
TaxeoMeTpuueckoil cbeMkoi B 2016 r u nmosropHo B 2017 r. IloBTrOpHas cheMka mokasaja, uTo
IJIOLIa/lb MOJMIOHOB YMEHBIINIACH HA BeNUurHy OT 4 10 43 M* (o1 2 mo 11%)., k 2017 ©. GbuM
ocylIeHbl KaHaBbl, umeBinre B 2016 r miyOudy a0 3 M ¥ mo OOJbIIel YacTU 3aTOIJICHHBIE.
CpasneHune udpoBbIX Moneel penbeda NoKa3ano, YTO NOJIUTOHAIBHBIE KAHABBI CTAJIH MIIyOKe Ha
16-87 cm. JJanpHeHmuii MOHUTOPUHT TOP(STHUKA C U3yYEHHUEM TEIJIOBOTO BJIMSIHHSI aBTONOPOTH U B
COYETAaHNH C JAaHHBIMU O KPHOJIMUTOJOTHYECKOM CTPOCHHH IO3BOJUT 0OJiee YEeTKO IMPENCTABISTH
HATIPABJICHUE W TEMIIbl 3BOJIIOIMU peibeda KPUOTUTO30HBI B 3TOM paitoHe. B 2016-2017 rr.
nosieBble paboOTBI OPraHU30BaHbI TP Noxaepxkke Jenapramenra no Hayke U uaHOBanmsIM AHAO u
HIT «Poccuiickuii HeHTp 0CBOEHUS] APKTUKID.
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BopoHku razoBoro Bpi0poca Kak cJeACTBHE PErHOHAJIbHBIX M JIOKAJIbHBIX

M3MEHEHMH KJIMMATAa M TEeIIOBOr0 COCTOSTHUS mopoa
Ba6kuna E.A.', XomyTos A.B."?, /IBopuukos F0.A.', Babkun E.M.', Myananypos /I.P.'?,
Jeibman M.O."
! Huemumym xpuocgepor 3emau TomHI] CO PAH, Tiomens, Poccusi;
? Tromenckuii 20cyoapcmeennviii ynusepcumen, Tiomens, Poccus;
? Tromencruit unoycmpuansusiii ynusepcumem, Tomens, Poccust;
ea pereval(@mail.ru

DKcTpeManbHble KIUMaTudeckue coObituss B 2012-2016 rr moBnusim Ha TIyOWHY
NPOTAaNBaHUS B PA3JIMYHBIX JaHAMA(TaX B CTOPOHY €€ 3HAYUTEJLHOTO YBEJINYEHHUS M0 CPABHEHHIO
¢ Oonee XOJOAHBIM MPENBIAYINMM IepuonoM HaOmromenuit. B 2012 r miyObuHa mporawBaHus
IOCTUINA [IyOWHBI 3aJIeTaHNs TION3EMHBIX JIBJIOB, UYTO MOCITYKUJIO MPUYHUHON PE3KOH aKTUBU3ALIHH
KPUOTEHHBIX MPOLECCOB. Takke BO3MOKHO C aHOMAJIbHBIM YBEJIMYEHUEM [IyOHUHBI TPOTAWBAHHUS
YaCTUYHO CBsi3aHbl mosBuBIMecs B 2012-2013 1 BopoHKM ra3osoro BbiOpoca. JlocTarodHo
JUTMHHBIA psig HaOJroneHui 3a miyouHol nportanBanus (¢ 1993 r) mo3BONSET OLEHUTb TUHAMUKY
DiyOMHBI TIPOTaWBaHUA B pa3iauuHbix Jangmadrax IlenrpampHoro Sfmana B yCIOBUSIX
kuMatndecknx kojiebanmii. Haumuas ¢ 2012 . cpenHue 3HaYeHUs] TIyOWHBI MPOTAUBAHUS HE
OIYCKAJIUCh HMJKE CPENHMX 3HAYCHWU MpEmbIAyIIUX JIET HaOMOAeHUH naxke B Ooiee XONOmHbIE
rofbl. AHAIN3 TAKUX KIMMATHUYECKUX MapaMeTpoOB, KAK CYMMbI MOJIOKUTEIbHBIX U OTPHULIATENBHBIX
TEMIIepaTyp BO3AyXa, CYMMBbl aTMOC(EpPHBIX OCAaIKOB TEIUIOTO IMEPHOAA, TOJIIUHBI CHEKHOTO
MOKPOBA, a TaK)KE€ aHANW3 DIyOWHBI MPOTAMBAHUS W TEMIIEPATypbl MOPON AAOT BO3MOXKHOCTH
OLIEHUTH BJIMSTHUE KJMMaTa M TEIUIOBOTO COCTOSHHSA TOpon Ha oOpa3oBaHHE BOPOHOK Ta30BOIO
BeIOpOca. Pabora BrimosnasieTcs npu prraHcoBO# nogaepskke PH® (rpant 16-17-10203).
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JAnHamuka KpuoJaHAMA(PTOB B MEHSIOIIHNXCS YCJTOBHAX Cpeabl
Kaum 1A.0.
Cesepnuiii (Apkmuueckuii) ghedepansnviii ynusepcumem umenu M.B. Jlomonocosa

ApKTUYECKHE SKOCHCTEMBI YS3BHMBI. OCHOBOH HX SIBJISIETCS KPHONAHAIIA(THI, MMEIOLIHE
CBOUM ONPEAEISIIOINM (DaKTOPOM MHOTOJIETHEMEP3Nble TpyHTHI [2]. JIén, mpuaasasi phIXJIBIM
IPYHTaM MPOYHOCTD, SIBJISETCS TEPMOIUHAMHYECKH HEYCTOMYMBON COCTABIJISIIOLIEH, pearnpyromei
Ha MaJjeimne n3MeHeHus cpenst [1].

Yacte momyoctpoBa lopsikoBa, oOpameHHast k JenHuky IllokaiabCKOro, WHTEpecHa st
JaHHOTO HCCIENOBaHUS: JAaHAMA(Thl NPEACTABICHb HOBEHIIMMHU JIETHUKOBBIMA MOPEHHBIMHU
o0pazoBaHUAMH, CHOPMUPOBAHHBIME BCIEACTBHE OTCTYIUICHUS JIETHUKA.

Jaunbie Tepputopuu, kak u Bcsi Hosast 3emuisa, oxBaueHbl MHOTOJIETHENH MepanoToi [2]. C
OTCTYIUIGHHEM JIEAHHKAa  TEeMIlepaTypa IOBEPXHOCTH TPYHTOB MOBBICHIACE. MccienoBaHUs
MHOTOJIETHEH JAMHAMHKHA  TEMIEpaTypbl OTMEYAOT LHUKINYHOCT HM3MEHEHHH mnpu oOuiei
TEHAEHINN MOBBILIEHUS CPeIHUX 3HaYeHUH TeMmnepaTyprl Bozayxa [3]. CiemoBaTenbHO, HauHETCS
NpoLecC CE30HHOIO NMPOTAWBAHMS T'PYHTOB, pa3BUTHE HOBBIX (hopM penbeda. Ha Bo3BBIIEHHON
YaCTH MONyOCTPOBa GOPMHUPYIOTCS COMUDIFOKIIUOHHBIE TEPPACHL

B nonmwkenmsax penveda, rae cobmpaercs Biara, pPasBHBAIOTCS CIUIOIIHBIE MOXOBO-
JIMLIAHHAKOBBIE TIONYIIKH — OCBAMBAIOTCS BPEMEHHBIE BOJOTOKH M OCBOOOIKAAIOLIUECS OT JICTHHUKA
Teppuropun. EnuHudnble sx3emmusipsl Saxifraga oppositifolia 3aHUMarOT BECh MOMyOCTPOB, HO
BOMM3M HOBOOOPA30BaBLIMXCS JIGAHUKOBBIX MOPEH pa3BHUBAIOTCS MNPEHMYINECTBEHHO Saxifraga
cespitosa. HayuHoro oObsicHeHUs1 3TOro hakta, KpoMe Kak BO3MOKHOCTH PAa3BUTHS MOCIEIHUX B
yCJIOBHSIX OONBIICH YBIQKHEHHOCTH M HHU3KHX TEMIIEPaTyp MONCTHJIAIOIIEH MOBEPXHOCTH, TMOKa
HET.

UzyueHne KPUOTEHHBIX CHCTEM M WX OUHAMUKHA HEOOXOAMMO, TaK Kak CHoCOOCTByeT
BBIABJICHHIO [VI00ANbHBIX 3aKOHOMEPHOCTEH W TNPOTHO3MPOBAHMIO JaNbHEHINeH ajmantaiuu
NPUPOIHBIX COOOIIECTB.

Jluteparypa:

1. I'pynroBenenue. Ilog pemakuueii akagemuka E.M. Cepreesa. — M.: U3n-so MI'Y, 1983, -
392 c.

2. O6mee mepanorosenenue (reokpuojorusi). YueOnuk. [log pen. B.A. Kyapsisuesa. — M.
Uzn-Bo MI'Y, 1978. - 464 c.

3. CemenoB B.A. JlonronepuonHbie KIuMaTHYeCKHe KoleOaHUs B APKTHKE U UX CBSI3b C
100aTbHBIMA U3MEHEHHMSIMHU KJIMMATa: AuC. ... A-pa ¢pu3.-MaT. Hayk. — M., 2010. - 268 c.
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Cradtuam3anusi 0praHuvecKoro BemnecTsa B MoYBaX BHICOKUX IMIUPOT B

YCJIOBHSIX OBICTPBIX KJIMMATHYECKHUX M3MEHEeHU
3asosckas J.I1.", Fopsiukun C.B.!, [llumkos B.A.,' Mepresos H.C.', lonrux A.B.',
Munanoscknii E.JO.>?
! Unemumym 2eoepaghuu Poccuiickoii akademuu Hayx
? Mockoesckuit 2ocyoapemeentviii yuusepcumem um. M.B. Jlomonocosa
*[ousennviii Mucmumym um. B.B. Jlokyuaesa
zazovskava@igran.ru

B Hacrositee BpeMsi B CBSI3H C PE3KUMH M3MEHEHUSIMH KJIMMATa, MOIIHBIM aHTPOIIOT€HHBIM
BO3MEHCTBMEM M, BCJEIACTBHE 3TOr0, HapyLIeHWH (YHKIMOHMPOBAaHUS OHOChepsl MOYBEHHOE
OpPTaHUYECKOE BEINECTBO, KAK MCTOYHHUK JAUOKCHIA YIVIEPOAa B YINIEPOIHOM LIUKJIE CTAJIO0 OOBEKTOM
UCCNIEIOBAHUSl HE TOJBKO T[IOYBOBEAOB, HO M CHELUHAJINCTOB KIHWMATOJOIOB, TI€OXUMMKOB,
naneoreorpagos. IloBenenne opranmyeckoro Bemectsa (OB) MHOroneTHeMep3NbIX TPYHTOB MPH
U3MEHEHUH yCIIOBUI KOHTPOJIUPYETCS MPEXkKIe BCETO €ro COCTABOM U BO3MOJKHBIMH MEXaHU3MaMH
crabmmmsaunu. [lprmaem usyueHne mexanm3moB crabmnuzanuu OB B mouBax BBICOKHX IIHPOT,
ocnoxasieTcss ocobenHoctssiMu OB, koTopoe GhopMHUpyeTcsi B SKCTPEMAalIbHBIX YCIOBUSIX Ccpenbl. B
NIEPBYIO OYEPEAb 3TO UMEET 3HAYCHHE TIPU U3YUEHHE MOYB U MOYBOMONOOHBIX TeNl AHTAPKTHKH, IIe
UCTOYHHUKOM OPraHUYeCKOrO BELIECTBA SIBJIAIOTCS HE COCYIMCTblE PACTeHMs, a JUIIb HEKOTOpbIe
KPHUITOTAMHBIE OPTaHU3MBbI U MHUKPOOHBIE (DOTOABTOTPOQBL, M YACTO COAEPKAHUE OPTaHUYECKOTO
yrepoa oueHb Hu3koe. TeM He MeHee Hallli UCCIIEA0BaHUs TOKAa3aJIy, YTO AaKEe B TAKUX YCIOBUAX
B MMOYBaX B oasucax BocToyHol AHTapKkTUIBI (QOPMUPYETCS TyJl OPraHUYECKOTO BEIECTBA
yCTOMUMBEIN BO BpeMeHH (Zazovskaya et al., 2017). B ycnoBusix BEICOKOH APKTUKH MBI HaOmogaeM
B MTOYBAX KaK BBICOKHE CKOPOCTHU YIIIEPOAHOTO oOMeHa (ObICTphIii 000poT yriiepoaa), Tak u nmyn OB,
KOTOPBI CTAaOWJIEH HECKOJNBKO ThICSUeIeTHH. HamMu mojydeHbl NepBble PE3YJIBTaThl, KOTOPBIE
MO3BOJIIIOT BBISIBUTH MeEXaHU3Mbl (u3ndeckol crabmnmzanmn OB m mpennoiokuTh, Kakue
¢usnueckne Qpaxmpm OB sBISIOTCS «0CO00 MPOYHBIMKY M OOECHEUMBAIOT €r0 CTAOMIIU3ALUIO.
OOpexTaMM HAIIUX MCCIIEAOBAHMN CTaJM TIOYBBI M TIOYBOMONOOHBIE Teja 0a3ucoB BocTounoit
AHTapKTHIBI W TOYBBL, (QOPMUPYIOIIMECS Ha MOJOOBIX IMOBEPXHOCTSIX B 30HE HHUBAJbHO-
DIALUATBHBIX KOMIUIEKCOB OBICTPO OTCTYMAOIIMX JIeAHWKOB Ha apxumenare LlInunbepren. beu
NPUMEHEH KOMILUIEKC HWHCTPYMEHTAIBHBIX METOIOB. pAAHOyIIEPOAHOE AATUPOBAHHE PAa3HBIX
¢bpakumii OB: nEeHCUTOMETPUYECKHMX W TPaHYJIOMETPUUECKHX, aHANIU3 CTAaOWUJIBHBIX H30TOIIOB,
AMP-cniexkTpockonusi.  J{nsi  pamuoyriiepogHOro OaTUPOBaHMS ObUTM  BBIETICHBI  CIEAYIOLIHNE
¢bpakunn: «cBobogHOoe oprannyeckoe euiectsoy (FPOM) — Haubonee KOpOTKOXKHUBYIIasi HpaKiust
OB 1ouB; «OKKIIOAMPOBAHHOE (BHyTpHarperatHoe) opranuueckoe Bsemectso (OPOM), myn
OKKJTFOAMPOBAHHOTO BEINECTBA, HMMEIOMIEro OONbIIyI0 IUIOTHOCTh 1o cpasHeHue ¢ OPOM, B
KOTOpOH mpeobiamaroT OpraHO-MUHEpaJbHBIE KOMIUIEKCHI, mepBast Tspkenas ¢pakums (HF1);
Haubonee Tsokenas ¢paxums (HF2). Takum obpasom, Obuto mposeneno pasaenenne OB mo
YCTOMYMBOCTU M BO3pACTy. BbUTH MONy4YeHbl IpaHyJOMeTpHYecKrue (PPakiuu ¢ pa3sMepoM YacCTHI]
250-100, 100-50, 50-20, < 20 mxM. BospacT momyueHHbIX (pakiuil CHIBHO BapbUPYET, Kak IJIs
nouB ApkTHKH, Tak U AHTapktuku ot pMC (percent of modern carbon) Gomee 100% mo
HECKOJbKUX Thicsid  JieT.. HaumbGonee ycroitumBoe OB momamaer Bo ¢pakuuro HF1 u umeer
pasmepHocTh <20 MkM. Takoe BemecTBO MOXeT CTaOWIBHO CYILIECTBOBATH B YCJIOBHUSX
AHTAPKTHYECKUX 0a3HUCOB HECKONBKO ThICSY JieT. B ApkTuke, mouBbl, NpH OBICTPOM TasHUH
JnenHUKOB, HacienyroT OB, genoHupoBaHHOE B Tejle JIeAHMKA, KOTOpPO€ BKIJIIOYAETCS B
NOYBOOOPA30BATENBHBIE MTPOLIECCH M COXPAHSIET CBOKO CTAOMIBHOCTD.

PaGora BeimonaeHa npu nmogaepkke rpanta PODU Ne 17-04-01475
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N30TONHBII cOCTAB YIJIepoAa COBPEMEHHBIX PACTeHUIl B palilOHAX TUMHYHBIX H
HKHBIX TYHAP 3anaaHoii Cudupu

Kysuenosa A.Q.!, Cumonosa I.B., AQponun A.C., Tuxonpasosa 51.B., Hapymxo M.B.,
Caaroaa E.A.

CrabuibHblE HW30TOMNBI HCMONB3YIOT KakK [JIi UCCIENOBaHUNM B OONACTH (PU3HONOTHU
pacTeHUii W SKOJIOTHH, TaK W Ui MOWCKa Oojiee TOYHBIX MapKEpOB HM3MEHEHHs TAJICOKINMATa.
N3oronHoe (paKMOHUPOBAHHWE H3OTOMOB YINepoda MPOWCXONUT BO BpeMs (OTOCHHTE3a U
TPAHCIIUPALIUK, ONPEAEISIETCS KINMATUYECKUMHU YCJIOBHSIMH TEIUIOTO CE€30HA M B Pa3HBIX
pacTeHUsX M WX D3JIEMEHTaX HAKAIUIMBAETCS HeonMHAakoBO. CBemeHHii 00 HM30TOIMMHOM COCTaBe
COBPEMEHHBIX PACTeHUH, OCOOCHHO MXOB M JIMIIAHHUKOB apKTUYEeCKOH 30HBI 3amanHoil Cubmpu
HEOCTATOUYHO [JIsl KOPPENSILMUA C MaNICOKIUMATHYECKUMH YCJIOBUSIMH PACTEHUH M UX dYacTel
COXPaHSIOIUXCS B TorpedbeHHoOM Topde.

B 2016 r Ha ceBepe u rore I'viganckoro nmonyoctposa: B paitoHe ¢. I'vima Ha III mopckoii
Teppace u B paiione c¢. la3-Cane B mpenenax Il nammoiimennoit Teppace Ilyp-Tazosckoro
MEKIypedbsi OTOOpaHBl COBPEMEHHbIe pacTeHus-topdoodpasoBaren U HUCCIEAOBAaHbI Ha
n30TONHbIA cocrtaB 6°C. MccnenoBanus MOKa3amy, YTO Pa3iMYHble BHAbI PACTEHUHM M MX YaCTH
(cTeOnu, KOPHH, JIUCThs) MO-PA3HOMY HAKATUIMBAIOT CTAOMJIBHBIN M30TON yriepoaa 6 C, oTpakaroT
KOHLIEHTPALMIO yTIiiepoaa B Bo3ayxe. MccienoBaHue MOKA3aio MPSIMYKD 3aBUCHMOCTb OOWJIHS
CTaOUIIBHOTO U30TOMA B PACTEHUSIX OT TEMIIEPATYPBL
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HexoTopbie pe3ybTaThl JIEAOHCCIEI0BATEIHLCKAX PadoT Ha apeiidyromei

craunuu CEBEPHBIN ITOJIIOC-2015
Mleiikun U.B., ®Puapuyk K.B., Coxonos B.T.
OI'BY AAHUH

Becnoii 2015 roma Ha apetigyroiieM by B paliOHe CEBEPHOIO IMOJIOCA MPU COACHCTBHU
Munucrepctsa Ilpuponsr P®, Ilomsproro Ponpma, Pycckoro I'eorpaduueckoro OOmiectsa u
AAHHWU Obina opraHn3oBaHa Hay4dHO-UCCienoBatenbekas cranuust «Cesepubiii [Tomoc — 2015y,
II€ B TEUEHHE YETBIPEX MECSLEB MPOBOAMIMCH PabOTHI MO KOMIUIEKCHOMY H3yYEHHIO MPUPOIBI
BBICOKOIIMPOTHOH APKTUKM M MOHHUTOPUHIY ee coctosiHus. lIporpamma padotr, B YacCTHOCTH,
BKJIOYAJIa LIMPOKHUM KPYT 3a/1a4 MO U3YUEHHUIO COCTOSIHMS JIEASHOIO MOKPOBA U €r0 H3MEHYUBOCTH
Ha (poHE TIOOANBHBIX KIMMATHYECKUX TeHAeHIHHA. B 35 Toukax MmoJuroHa, pacroyioXKeHHOTO Ha
y4acTKe OJHOJIETHETO JIb/ia, TPOBOAMINCH PEryIspHbIE U3MEPEHUsI TOJIIUHBI JIbJAa U CHETa, a TAKXKe
NPEBBIIIEHUST IOBEPXHOCTH JIb/Ia HAJl YPOBHEM MOPs. PAIOM € MOMUTOHOM OTOMPANCh KEPHBI AJIs
U3MEPEHUN pacripeneseHusi TeMIEepaTyphl, COJIEHOCTH U MJIOTHOCTH JibJla TIO TOPU30HTAM, a TaKxkKe
IUIs U3y4YeHUs] KPUCTAIINYECKOIO CTPOEHUsI U TeKCTypbl Jbaa. CocTosiHME BepXHeH MOBEPXHOCTU
JIbZ1a, pa3Mepbl TOPOCOB M CHEKHHIL ONPENEISUIUCh C TTIOMOIIBIO a3POOTOCHUMKOB ¢ BBICOTHI S00-
1000 metpoB. JIOMOTHUTEIBHO U3MEPSUIMCh ITyOWHBI CHEXXHUL U PACIIPEIESICHHE TeMIepaTyphl
apna mon HUMH. COCTOSHHME HU)KHEH IOBEPXHOCTH JibJla M BHYTPHBOAHOE Jieqoo0pa3oBaHUe
M3y4aJioch C MOMOILBIO MOIBOHOMN BU€OCHEMKU.

[Tonyuennass 6a3a MaHHBIX BKIOUaeT 12 MEKaAHBIX LUKIOB M3MEPEHHH, W MPAKTUYECKH
MOJTHOCTBIO OXBAaThIBAET BECEHHUN M JIETHUH MEpPHOA, YTO MO3BOJMIJIO MPOCIENUTh OCHOBHBIE
NPOLECChl HApacTaHUsl U TasHUA OIHOJIETHETO JIbJa B MPUIIOIIOCHOM palioHe, a TaKXe MOJy4HUTb
CTaTUCTHYECKHE OLICHKU XapaKTePUCTHK POBHOIO JbJAa M WX CE30HHbIE TpeHApl. B pabore
NPEICTABJICHO CPABHEHUE TIOyYEHHBIX PE3YJIBTaTOB C JAaHHBIMH M3MEPEHUH JIETOBOrO Macc OanaHc
Oyst IMB#2015D, ycTaHOBIIEHHOTO Ha JISASTHOM ToJie Apekdyromeii ctanuu no nporpamme NPEO
(North Pole Invironmental Observatory). B nienom pesynsraTsl HE3aBUCHMbIX U3MEPEHHH XOPOIIO
COMIACyIOTCs, OJHAKO 3HAYMTENIbHOE pas3judue HMeN0 MECTO B KOHLE HIOHS, KOrma Hu3-3a
WHTEHCUBHOTO TAasiHHUS CHEXXHOTO IOKPOBAa M CTOKA MPECHOW BOXBI HAOIMIONANOCH YBEIHUEHHE
oOmel TOMIUHBI JIba HA TIOJUTOHE 3a CUYeT WH(WIBTPALMOHHOTO U BHYTPUBOJHOTO
nenoobpasosanusi. IlonBomHBIE BHACOHAOMIONEHHUS MMOKA3aJH, YTO B MECTaX CTOKA TAJBIX BOX
BONMM3M HWKHEH TOBEPXHOCTH JIEASHOTO TIOKpOBa OOpas3yIOTCsl  CIOUCTBIE CTPYKTYPHI
BHYTPUBOJIHOTO JIbJa, pa3feliollue Talble M MOPCKHE BOAbl, M MPEMATCTBYIOLIHE TEIIO U
MaccooOMeHy. B CHEXXHBIX OTBasiaX a3poapoMa Ha MOBEPXHOCTH OIHOJETHETO MOPCKOTO JIbaa ObLIH
OOHapy>KeHbl MHOTOTPAaHHBbIE KPUCTAJUIBI TPECHOTO JbJA, KOTOpble OOBIYHO BCTPEHUAIOTCS Ha
JIeHUKAX u anicOeprax.

B nokname mpeacTaBiIeHbI HEKOTOPBIE PE3YJIBTaThl aHAJIN3a JAHHBIX, WX OOCYKIEHHE U
PEKOMEHIalliHU MO COBEPLIEHCTBOBAHUIO METOANKH U3MEPEHUI.
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BausiHue r7100a,1bHOT0 NOTENJIeHHsl HA MPOYHOCTHBIE XapaAKTePUCTUKH

abaa B O0ckoii ryoe
Anapees O.M., Bunorpanos P.A., /Ipadenxo /I.B.
OI'BY «Apkmuueckuii u aumapKmuyecKuti HAyYHO-UCcae008amenbCKULl UHCMUNTYN Y,
Canxm-Ilemepbype

Paccmorpen Bompoc BiMsiHUS TIO0ATBHOTO MOTEIUICHHs KIMMara B CEBEPHOW IOJSPHON
obnactu 3eMJIl Ha OT/AEJbHBIE XapaKTEPUCTHKH JIbla aKBaTOpUU ceBepHo dacTu OOCKoil ry0n! —
paiioHa HanboJiee aKTUBHOM XO3MCTBEHHOH NesaTeIbHOCTH PD B mocienHee necaTuieTue.

Omnpeneneno, 4To 3a MOCIENAHNE YEThIPE NECATHIETHS MPOU3OILIN CEPbE3HbIE N3MEHEHUS
MOP(QOMETPHUIECKHX 1 MPOYHOCTHBIX XapaKTEPUCTHK JIbAA.

OueHkM TONIOUH JIbAA, TMOJYYEHHbIE MO MPOCTBIM 3MIUpHYECKUM GopMmyaaMm (B
3aBHCUMOCTH OT CYMMBbI «TIpaayco-AHEeH MOp03a») MOKa3biBalOT, uyTo B OOCKoi ryde mpou3omuio
yMEHbIlIEHNE TOJLIMHEI JIb/1a, B cpenHeMm, Ha 10-15 %.

IIpodHOCTHBIE XapPaKTEPUCTHKU JIbJd PACCMATPUBAIHMCh IJISI ABYX IEPHUOAOB — MEpUOAa
MaKCHUMAJIbHON MPOYHOCTH JibAa (AJI1 NaHHOW aKBaTOPUU OOBIYHO 3TO MAapT MECSL) W Tepuoaa
MAaKCHUMAJIbHOTO Pa3BUTHs (TONIMUHBI) Jbaa (OOBIYHO Mal MecCsi], M0 Ha4daja Mepuoja TasHUs).
[Tonmy4eHo, 4To CHHXKEHHE MPOYHOCTHBIX CBOWCTB JIbJa (Ha M3rub M CXKaTHe) NOCTHraeT st 0Ooux
paccMarpuBaeMbIX epuoAoB BeauuuHbl 10-12 %.

Takum 0Opa3om, B XO€ BBINIOJHEHUS WCCIENOBAHUS OBLIO MOJIYYEHO, YTO B IOCIEIHUE
HeCSTUJIETHs, TOA BoO3IeHcTBHEeM miobanpbHOro moreruieHus, B OOckoit rybe mpousouuio
3HAYUTENbHOE OCJAbJeHNe JICASTHOTO MOKPOBA, KaK IO TOJINUHE, TaK U MO0 NMPOYHOCTH. JlaHHOE
OOCTOSITENTECTBO, HECOMHEHHO, TOCIIOCOOCTBYET NPOAODKEHHIO M PACIIUPEHUIO OCBOSHUS
paccMarpuBaeMOil aKBaTOPUU POCCHICKIMHU KOMIIAHUSIMHU HE(TEra3oBOro CEKTopa.

50



Pacnpocrpanenue npumnasi B dcryapusix Oou u Enucesn

npu rj100aJbHOM NOTeNJIeHUH
Bunorpanos P.A., Auapees O.M., OpJsosa E.I10O.
Aprmuueckuii u aumapkmuyeckuii HayuHo-uccieoosamenvckuii uncmumym, Cankm-
llemepoype

PaccMoTpeHO TPOCTPaHCTBEHHOE pacHpOCTpaHeHHWe mpumas B ceBepHOH uactu OO0b-
EHnuceiickoro permoHa B YCIOBHAX BIUSHUS DIOOAJIBHOTO TMOTEIUICHHSI KJIMMaTa B CEBEPHOMU
noysipHor obmactu 3emin. Ha ¢one MHTEHCHBHOrO OCBOEHUsT POCCHICKONH ApPKTHKH, YKa3aHHBIHN
BOIPOC AOMOJHHUTENBHO MPHOOPETaeT BAXKHOE XO3SHCTBEHHOE 3HAUCHUE.

Ha ocnHoBe nenoBpIx KapT mo akBaropusiM sctyapueB OOu u Enuces 3a mocnenHue
JEeCATUIIETHS] TMPOAHAIM3UPOBAHO TMOJOKEHHE KPOMKH MpuUMas B MEPHON €ro MaKCHMAalbHOIo
pasButHs. M3MeHEHHe TrpaHMIbl MAKCHMAaJbHOTO PacHpoCTpaHeHusl mpumas B sctyapusix OOu u
Enucest xopomo cormacyercs ¢ TeMmrepaTrypHbIM (OHOM arMocdepbl B PErHoHe, B KOTOPOM
OTpaXkaeTcs BIHMSAHNE MPOLIECCOB MIO0AJIbHOTO TOTETICHHUSI.

Ha ¢one xoneOanmii muomanu npunast Ha 00€MX aKBaTOPHUSX 32 AHAIU3UPYEMBIH MEPHON B
LeJIOM HaONIOaeTcsl CMELIeHHe KPOMKH B FOJKHOM HANpaplIeHUH. AHAJOTHYHBIC BBIBOIBI
OTMEYAIOTCS Y JPYTHUX aBTOPOB B HCCIIEOBAHUSX MO ceBepHOM yacTu OOCKOH ryOsL

OpnHako mNpu aHanIu3€e pacHpOCTPaHEHUsl MpUMas Ha YKA3aHHBIX AaKBaTOPHSIX ClEAyeT
00s13aTeNbHO YYUTHIBATh BIMSHHE HA JIEOBBIE YCJOBHS YBEJIWUYEHHs] WHTEHCHUBHOCTH CYAOBOIO
Tpadyka mpu ocBoeHUHM permoHa. Tak peryisipHas 3UMHSST MOpckas HaBurauusi B Exuceiickom
3anuBe n3 mopra Jynunka (mnis Hykn komOunatoB Hopuibcka) ocymectsisiercs ¢ 2008 roma. B
Ob6ckoii rybe nBe OCHOBHBIE TOYKHM 3MMHell HaBuraumu: nopt Caberra (¢ 2013 roma) wu
HeTeHannBHON TepmuHan «Bopora Apkrukm» y meica Kamenssiii (¢ 2015). MHTEHCHBHOCTH
CYZOXOICTBA JIOCTHTaeT HECKOJIbKUX IECSTKOB MPOXOAOB CyAOB B Mecsl. OQOs3arenbHble MPH 3TOM
NPOKJIAZIKU JIEIOBBIX KAaHAJOB B MPHUIAE U 4aCTO€ MX OOHOBJIEHHME HE MOTYT HE OTPakaThCsl HA
YCTOWYMBOCTU HEMOJBUHOIO JIEASHOro nokposa. OfHAKO U MO aHTPONOTE€HHOMY BO3JEHCTBUIO
JienaTb OJHO3HAUHbIE BBIBOABI HEBO3MOXKHO, TaK KaK B OTKPBITBIX HCTOYHUKAX HENOCTATOYHO
IOCTOBEPHBIX JAHHBIX 110 CYAOBOMY TpaduKy.

Takum o00pa3om, BBISBIICHBI JBa OCHOBHBIX (pakTopa (mobanbHOE TOTEIUIEHHE |
UHTeHCH(UKAIWsI CyIOXONCTBA), BIMSIOIIMX HAa pacnpocTpaHeHue mpumas Ha cesepe OO0b-
Enmnceiickoro pernona. Bknan kaxaoro TpedyeTr fajbHENHIIero yTOYHEHHUS.
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TemmnepatypHblii pe:kum OypeHHsi CKBaKUH B KPUOJIUTO30HE
Yucraxos B.K.
Canxm-Ilemepo6ypeckuii 2opnutii ynueepcument

ITocTostHHBII pocT 00beMOB Oy pOBBIX PadOT B CIOKHBIX MPUPOIAHBIX U ME€OJIOTOTEXHUIECKIX
YCIJIOBHSIX, COBEPLICHCTBOBAHUE U Pa3paboTKa HOBBIX CIIOCOOOB M TEXHOJIOTHI Oy peHUs OnpeaessieT
BCE BO3pacraromiee BiIHsHHE Ha 3(PPEKTHUBHOCTH COOpYKEHHE CKBAXXUH TEIUIOBBIX U
MacCOOOMEHHBIX TMpPOLECCOB, H3YYCHHWE M PEryJMPOBAaHHE KOTOPBIX CTAHOBUTCS ONHOH U3
aKTyaJIbHBIX 3a/1a4 UCCIIEOBAHUS.

[IpoBeneHHbIE B 5TOM HampaBlieHUHd padOThI MOKa3ajdu, 4To 3¢dekTuBHOe OypeHue,
CKBRXMH pA3JMYHOIO HA3HAUEHHWsI B paspes3ax, NPEICTaBIEHHBIX MOPOAAMH KPHUOJIHTO30HBI
(MHOTONETHEMEP3TTBIMU TTOpoaaMu MMIT, OBEPXHOCTHBIMU U TIOA3EMHBIMH JISTOBBIMH TOJIIIIAMH ),
TpeOyeT Oonee neraibHOE M3yUeHHe 3aKOHOMEPHOCTEH TEIIOMAaCCONEePEHOCa B CHCTEME CKBAKUHA
— MacCHB TOPHBIX TIOPOA H, MPEKIE BCETo, XapakTepa paclpeneIeHus] TEMIIEPaTyPhl BO BPEMEHH B
UPKYJISLUOHHBIX TMOTOKAX PA3JUYHBIX MPOMBIBOYHBIX CpPell U B OKPYXKAIOIIEM CKBaKHHY
NPOCTPAHCTBE.

PaspaborannHass pmnst  STHX  Henell  MareMaTH4ecKas ~ MOIENb  HECTAaIlOHapHOTO
TEIIOMACCONIEPEHOCa ¢ BO3MOXKHBIMU (Da30BbIMH (arperaTHbIMH) NEPeXoIaMu B MAaCCHBE IMOPOI,
KaK C TOJIOKUTEIBHBIMH, TaK M C OTPULATEIBHBIMH TEMIIEPATYypPaMH, MO3BOJSET IS KaXXIOTO
KOHKPETHOTO CJIy4asi MEePerTH K HMCCIeNOBaHUSAM Ooliee MPOCTBIX MOIENeH W HAlTH 3aMKHYTOE
NpuOIIDKEHHOE WX peIleHHEe B AHAINTHYECKOM BHIE WIM YHCICHHBIMA METOAAMH. JTO Jaer
BO3MO)KHOCTb PETYJIUPOBATh TEMITEPATYPHBIN pPeXKUM OypEHHsI CKBAKUHBI C LIETIBIO COXPAHEHHST UITH
LIeJICHANPABIEHHOTO N3MEHEHHSI arPeraTHOr0 COCTOSIHUS TIOPOI.

Pazpaborana merommka OmNpeneNeHus CBOWCTB, TEMMEPATypbl M PEKUMa LUPKYISLUN
NPOMBIBOYHOH CPebl, YIUTHIBAIOLIAs OCOOEHHOCTH OypeHUs B KPUOJIUTO30HE!

1) Temmeparypa M IUIOTHOCTb MPOMBIBOYHOH Cpenpl, KOHTAKTHUPYIOMIEH C TOPOJaMH
KPHUOJIUTO30HBI, 00ECIIeUNBAET TEPMOOAPUIECKHIE YCIOBHS NX CTAOUIBHOTO COCTOSIHHUS,

2) pacxonm TPOMBIBOYHOH CpeAbl OIpenensercss YCIOBUSAMH 3(P(EKTUBHOW OYUCTKH
CKB)KMHBI OT MPOAYKTOB Pa3pyLICHUs MOPOJ C YUETOM 0COOEHHOCTEH TeriooOMeHa B MHTEpBaIax
3aJIeraHusi OPOJ KPUOIUTO30HBI,

B kadecTtBe mpumepa NpPEnCTaBIEHBI pPE3yJbTaThl PACUETOB TEMIIEPATYPHOTO pEXKUMA
OypeHHst CKBa)XHHBI B paspes3ax, npeactasieHHbIXx MMII u mom Mep3JiOTHBIMH OTJIOKEHUSMH
ra3oBbix ruaparo (Meccosixckoe M-e, 3an. Cubups), U mIyOOKOH CKBaXKUHBI B AHTAPKTHYECKOM
JIETHUKOBOM ITOKPOBE CHAPsIIaMH Ha IIJIaHrokadede.

AHanM3 TONYYEHHBIX pPE3yJbTaTOB IO3BOJSIET CYUTATh, YTO TEMIIEPATYPHBIH PEXUM
CKBRXHMHBI TpU OypeHHH B KOHKPETHBIX TI'€OJOTOTEXHOJNIOTHYECKHX YCIOBUSX OIPEHENseTCs, B
OCHOBHOM, TEMIIEPaTypPOH MEpP3JIbIX TOJIIb, YCIOBHAMH TEIUNIOOOMEHA B CKBa)XWHE W B MEHbLICH
CTETIEHU 3aBHCUT OT COOTHOLICHHSI HAYaJIbHOW M KOHEYHOH TeMIeparyp HUPKYJISIMIOHHOTO MOTOKA.

Hopmanuzanusi TemneparypHOro pekuma OypeHUsl CKBaXKHMH B KPHUOJHTO30HE obierdaer
ONTUMH3ALHNI0 OCHOBHBIX TEXHOJIOTMYECKHX IPOLECCOB €€ MPOXOIAKU: pa3pylleHust mopoxn 3abos,
paboTy mopoaopa3pyIlarIero HHCTPYMEHTA, MPOMBIBKY, CTAOMIIM3ALUI0 CTEHOK CKBAXKMHBI U UX
3aKpeIUIeHUE [Tl TPOBENCHUSI CIIELIUAIbHBIX UCCIIEAOBAHNH WIIH SKCILTyaTalluu.
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Z[O.]'IFOBpeMeHHLIe (1)33131 MHOT0JIETHHUX H3MEHEHUI CTOKA BOJAbI U TEIlJIA

KpyHHeHiux apkTudeckux pexk Poccun
I'eopruaamu A.I., Kamyruna E.A., Mumokosa W.I1.
Hucmumym eeoepaguu PAH, Mockea

UccnenoBanbl nonroBpeMeHHbIe (a3bl M3MEHEHHH CTOKa BOObI M TEIUla KPyMHEHUIIHX
apKkTH4ecKknx pek Poccum B mepuon MHCTpyMeHTanbHbIX HaOmomenmii (1930-e — 2000-e rr).
OueHeHbl X XapaKTEPUCTUKU U BIUSHIE HA HUX aHTPOIIOT€HHBIX (DaKTOPOB.

INonxox k aHanM3y AOJTOBPEMEHHBIX (a3 MHOTOJETHHX W3MEHEHHH CTOKa BOIbI U TeIlla,
OOyCIIOBIEHHBIX ~M3MEHEHUSIMH KJIUMaTa ¢ AHTPOIOI€HHBIX BO3ACHCTBHUI, OCHOBaH Ha
HCIIOJIb30BAHUM Pa3HOCTHO-UHTErPAJIbHBIX KPUBBIX, BOCCTAHOBJIEHUU PsIOB CTOKA BOJBI U TeIlja
(3@ BBUETOM  AHTPONOT€HHBIX W3MEHEHWI), aHajIu3e JOJTOBPEMEHHbIX (a3 ux
NOBBIIIEHHBIX/TOHIKEHHBIX 3HAUYEHUH U OLICHKE BO3NEHCTBHS HA HUX AHTPOINOTEHHBIX (PAKTOPOB.
OH 1no3BOJET HCCIENOBAaTh MHOTOJIETHIOK JUHAMHUKY BKJIaJa MPUPOAHO-KIMMATUUYECKUX WU
AHTPOIIOTeHHBIX (PAaKTOPOB B HAOMIOAaEMbIe H3MEHEHHS CTOKA.

BoisiBieHsr noiroBpeMeHHbIe (a3bl TOHIDKEHHOTO M IOBBILIEHHOTO BOCCTAHOBJIEHHOTO
CTOKa BOABI KpymnHeimux pek Bogocbopa CesepHoro Jlemosurtoro okeana (O6u, Enuces, Jlensr).
Hx npopomxutensHOCTh u3MeHsach oT 20 1o 50 ner. @a3a NOHMKEHHOTO CTOKA Havyanack ¢ 1930-
1940-x rr,, a cMeHuBIIAs e (paza MOBBIIIEHHOTO CTOKA, KOTOPBIH MPOMOJIKAETCS 10 TOCIEIHHX JIET,
¢ 1970-1980-x rr. I'onoBoIi 1 C€30HHBII CTOK BOIBI B TeUeHHE (ha3 UX MOBBIIEHHBIX U TOHUKEHHBIX
3HAYEHUI 3aMETHO OTIMYaeTrcs APyr OT napyra. PasHuna (OTHOCHTENBHO (pa3bl NMOHMIKEHHON
BOIHOCTH) B cpenHeM coctasisia 10-20%, a makcumanbHbIX 3HaueHwi (40%) oHa mocturana Ha
EHuncee B 3UMHHIT CE30H.

Haubonee omyTumMo aHTpPOMOreHHbIH (HAaKTOp CHIDKAET CTOK TOJNIOBOAbS (32 CUeT
BHYTPHUIOIOBOTO PErYJIMPOBAHMUSA CTOKA BOJOXPAHMJIHMINAMH), B MEHbLIEH CTETIEHW T'OJOBOH CTOK
(u3-3a 0e3BO3BPATHOTO U3BATHS BOABI HA 3aNOJHEHHE MEPTBOrO O0beMa BOMOXPAHMWIIMII,
JOTMOTHUTEIBHOTO UCMIAPEHUsSI C X aKBaTOPHi, O€3BO3BPATHOTO BONOMNOTPEOICHHS) 1 CyIECTBEHHO
YBEJIIMYMBAET CTOK 3UMHErO CE30Ha B CBSI3U C HCIOJIb30BAHUEM BONOXPAHWIIMILI ISl BBIPAOOTKH
anekTposHeprun. llepuon MHTEHCHBHOIO aHTPOINOIEHHOTO BO3AEHCTBHS COBHAl C IEPUOAOM
MOBBIIIEHHOTO TOAOBOTO W CE30HHOIO CTOKA, OOYCIIOBJIEHHOTO MNPHPOAHO-KINMATHYECKUMHU
¢dakTOopaMu, YTO MPHUBENO K MX POCTy Ha Kaxaol u3 pek. Ilpm 3TOoM Hamboibluee yBenUdeHHE
CpPEeIHEro MHOTOJIETHEIO 3a 3THU Mepuoabl cToka npousouuio Ha Exucee u Jlene. Kak nmpupogHo-
KJIMMaTHYECKHE, TaK U aHTPOIIOTeHHbIE (PaKTOPbI OKAa3bIBAIOT HA 3UMHHI CTOK OIHOHAIPABICHHOE
BO3/I€HCTBUE, NMPUBOASA K €r0 YBEJIMUYEHHUIO, & B CIy4ae CO CTOKOM IOJOBOIbs U rosia IeHCTBYIOT
pasHOHamnpaByieHO. B pesyisrate Ha cTOK monoBonbss Enuces m OOu mpeBaiupyroiee BIUSHHE
OKa3bIBAIOT aHTPOIIOTeHHbIE (PAKTOPBI, U OH CHIDKaeTcs (Hanbonee omyTnMo Ha Enncee). Bo Bcex
OCTaJIbHBIX CIy4asx MpeodianaeT BIMSHUE MPUPOAHO-KIMMATUYECKHX (HAKTOPOB, KOTOpPOE
MPUBOJIUT K POCTY CTOKA.

B MHOromeTHux W3MEHEHMSX TEIUIOBOTO CTOKa W Temmeparypel Boabl O0m u JleHb
BBIABJISTIOTCSI /IB€ [IOJTOBPEMEHHBIE KOHTpAacTHble (pa3pl. Pasa WX MOHIKEHHBIX 3HAYCHUH,
Haudaswascs B 1930-1940-e rr. u npopomxkasmasica 35-55 net, cmenunach Ha Jlene B 1970-1980-x
rr, a Ha O6u B 1990-e rr. (as3oii ux noseieHHbIX 3HaueHW. Ha Exucee naOmopmannch nse
NPOJOJDKUTENbHBIE (ha3bl MOBBIIEHHOTO CTOKA Teruia (oxHa ¢ 1936 . mo 1953 r, a npyras ¢ 1983 )
U (pa3a MOHMKEHHOTO CTOKA, HauaBmasics ¢ 1954 . Pa3Huna TermioBoro CToka B KOHTPAcTHbIE (ha3bl
cocrasisieT Ha Jlene okono 10%, a Ha O6u u Enucee 15%. Haubombinue u3aMeHeHus B CTOK TEILIa
aHTPOIIOTeHHbIe (PakTOphl BHOCAT Ha EHMCEe, CHIKAst €r0 B IEPUOA UX MHTEHCUBHOTO BO3IECHCTBHS
Ha 12%.

Hccnenosanus nposeneHsl npu noaaepxxke PO®U, rpanter 18-05-60240, 17-05-00948.
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COBpeMeHHLIe TCHACHINHU U BO3MO’KHBIC ITPHYMHDbI VI3MEHEHHUI PE€YHOI0

nputoka B CeBepHblii Jlenosursiii Oxkean
IMuknomanos A.HM.
OI'BY Apxmuyeckuii u Anmapxkmuyeckuii nayyno-uccieoosamensckuil uncmumym, Poccus

CTOK pek sABIseTCS] MHTErPUPOBAHHON XapaKTePUCTUKOMN, OTpakarolell MHOTOUHUCIEHHbIE
NPUPOIHBIE POLECCHl U U3MEHEHUS, MPOUCXOIALINE HA TEPPUTOPUU BOZOCOOPHBIX OaCCEHHOB.
PeuHoit mpuTOK UrpaeT BayKHYIO POJb B MpecHOBOAHOM Oanance CeBepHoro JlenoBUTOro OkeaHa
(CJIO), oka3bIBaeT CylLIECTBEHHOE BIMSHUE HA COJIEBOH OalaHC M JienooOpazoBaHue. YBEIUYCHUE
npecHoBoHOTO B CJIO MOXKET MPUBECTH K HAPYIIEHHUIO YCTOMYUBOCTH (POPMUPOBAHUS CEBEPO-
ATIIAHTUYECKHUX MIYOMHHBIX BOA U OCIA0NIEHUIO TEPMOXAINHHON IIMPKYJISIIAN ATIAHTUYIECKOTO
OKeaHa, KOTopasi OTpeessieT KIIMMaTHIeCKue yCioBus Oosbiiei yactu EBpornbl. Takum oOpazom,
Ba)KHO MMOHMMATh COBPEMEHHbIE N3MEHEHHSI CTOKOBBIX XapaKTEePUCTHK, 0coOeHHO B EBpasmiickoii
JacTH APKTHYECKOTO BogocOopHOTO OacceiiHa, Ha KoTopoii hopmupyercs: 6onee 70% pedHoro
nputoka B CJIO.

HN3MeHUNBOCTL TOJOBOIO M CE30HHOTO CTOKAa KPYyMHEHMMX ApKTHUYECKHX pekK
aHATM3WPOBAIACh Ha OCHOBE MHOTOJIETHUX HabOmromeHuit 3a mepuon nmo 2015 r s anamuza
CE30HHBIX TPEHJOB Ha pPEeKax 3aperyJMpOBaHHBIX BOJOXPAHMIUINAMH OBUTH BOCCTAaHOBJICHBI
€CTECTBEHHBIE XaPaKTEPUCTUKH CTOKA C MCIIOJB30BAHUEM MOZEIH TPaHC(HOPMALUU PEYHOTO CTOKA,
paspaborannoii B AAHWMU. Ha Bcex pekax HaOMomaeTcs TEHASHIUS YBEIUYEHUS CPEIHErOI0BOrO
CTOKa, OCOOEHHO 3aMeTHas B TOCIEIHUE ECSTHIIETHSL. CylecTBeHHO HM3MEHWIOCh U
BHYTPUTOIOBOE pachperneieHue croka B BomocOopHoM Oaccerine CJIO. AHanu3 u3MeHeHUit
OCagKOB M TEMIEpaTypbl BO3[yXa OCPENHEHHBIX MJIsI TEPPUTOPUH BONOCOOPHBIX OacceiHOB
KPYIHBIX PEK HE MO3BOJSET CHENaTh ONHO3HAYHOIO BBIBOAA O TOM, YTO YBEJIMYEHHE OCAJKOB
SIBJIIETCS. OCHOBHOM MNpUYMHON H3MeHeHuN pedHoro nputoka B CJIO. B 1O e Bpems
3HAUUTENbHBIN POCT MPU3EMHON TEMIIEPATYPbl BO3AYyXa, XapaKTEePHBIN JI BCEH paccMaTpUBaeMOi
TEPPUTOPUH, BEAET K CYLIECTBEHHOMY HW3MEHEHHUIO KPHUOTE€HHBIX XapaKTepUCTHUK, TaKuUX Kak,
U3MEHEHHE CPOKOB W TOJIIMHBI JIEASHOTO TOKPOBA, YBEJIWYEHHE IIIyOMHBI OTTAaMBaHHUSA B 30HE
BEYHOM MEpP3JIOTBl U  YMEHBIICHHE CE30HHOIO NPOMEP3aHusl MO4YBbl. J[aHHBIE M3MEHEHUsS MOTYT
OKa3blBaTb CYIIECTBEHHOE BIMsSHHE Ha (QOpMHUpOBaHHME pEYHOro crtoka. Ha ocHOBe
SKCIIEPUMEHTAJIbHBIX HCCIIEAOBAHMA Ha HeOompmmx BomocOopax ApKTHYECKHMX peKk Obul
NPOAHANM3UPOBaH H>(PPEKT M3MEHEHHH KPHUOTEHHBIX XapaKTePUCTHK HAa KOJHMUYECTBEHHBIE
XapaKTepUCTHKH CTOKa pek. /laHHas pabora BhINONHEHA NpH moanepkke rpanta POOU 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 Fxpedition, 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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CoBpemeHHbIe H3MeHeHN s JIeTHUKOB Poccuiickoii ApkTuKH
I'nazoBckuii A.®D.
Hucmumym eeoepaguu PAH, Mockea
glazovsky(@igras.ru

B nocnenHee BpeMsi HazeMHOe oyeneHeHue apxunenaroB Poccuiickoit Apkruku (Hosoit
3emmu, CesepHoii 3emnu u 3emuun @panna-Hocuda) 3aMeTHO COKpalnaercs W3-3a YCHIICHUS
MOBEPXHOCTHOTO TasiHUSI U YBEJUYEHMs] CTOKa JibJa B OKeaH. MHTeHCHBHOCTb JUHAMHYECKUX
NOTEPb BBIBOAHBIX JIEAHUKOB, JOCTUTAIOIIUX MOpPs, 3aBUCUT OT CKOPOCTU [ABMJKEHHUS JbJa U
OTCTyMaHUs Kpasi, CKOpocTel oTkoja aiicOeproB um TasHus Ha (ppoHTanbHbIX OoOpeBax. Takue
MOTEPU OKAa3bIBAIOT CYINECTBEHHBIN BKJIAA B o0Iiee coKpameHue ojeneHeHus. B nokmanme Oymyt
PacCMOTPEHBbl KOINMYECTBEHHbIE OLEHKM W3MEHEHHMI ONeeHEeHUs apxumenaros Pocculickoi
ApPKTHUKH, KOTOpBIE OIHPAIOTCS HA HOBBIE JaHHbIE O penbede MOMIEAHOrO JIOXKA, TOJIIUHE
JIETHUKOB, TIOBEPXHOCTHBIX CKOPOCTSIX MX ABIDKEHHS M M3MEHEHUSX MX (DPOHTANBHBIX YacTed ISt
OTIpeNeNIeHUs] CTOKA JIba, KOTOPBbIE TAKXKE BAXHBI I OLEHKH aicOeproBOM OMAaCHOCTH IS
peLeHNs MPAKTUYECKHIX 3a/1a4 OCBOEHHS 1elib(a 1 CyT0XONCTBA.

Uccnenosanne Opiio moanepskaHo rpanramMu POOU Ne 18-05-60109 u BPUKC-PODPU Ne
Ne 17-55-80107.
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I'naouosornyeckue v najeorsigunuoornueckue ucciaeagosanua AAHUU na

_ apxumenare CeBepHasi 3emuist
Boasmusinos /L1O., Exxukos U.C. llapam3un A.C., ®énopos I.b., Unsromenkosa U.A.,

Coxkouios B.T.
QIBY « AAHHHU »

UccnenoBanus NeqHUKOB U nepunsiiuaia apxunenara CesepHas 3eMist BO30OOHOBHIINCH B
2014 r B CcBsI3W C OpraHu3allel HOBOW HaydHO-uccienoBaTenbckoi craninu AAHUUW «Jlenosas
6a3a «Mpbic bapanosa» B c¢-3 yactu 0. bonbmesnk. Ha Ommkaiiimnx k oOcepBaTopuy JEOHUKOBBIX
kynosnax MymkeroBa u CeménoBa-Tsan-11lanckoro opraHu3oBaH MIALUOJOTHYECKUI MTOJUTOH WM.
JL.C.T'oBopyxwu, xotopeiii B 1974 . ocHOBan misiuponorudeckuii craunoHap «Kymon BaBunosa» Ha
0. OxTts10pbckoil PeBomronyy, [aBLIMi MHOTO JAHHBIX O COBPEMEHHOM M MPOIIJIOM OJIEACHEHUH
apxunenara. TpaguLuy DIAHUOJOTHYECKOrO CTallMOHAPa COXPAHSIIOTCS B HOBBIX ycnoBusx. [lpexne
BCEr0, OPTraHMU30BaHbI Macc-OalaHCOBBbIe HAOMIOMEHUs, KOTOPbIE yKe IMOKAa3aju Ciadblid, HO
MOJIOXKUTENIbHBIN Oananc HabMromaeMerx JteqHUKOB mocsie 2011-2012 rr, korma karactpodudeckoe
TasHUE CHera W JbJa IMPHBEJIO K OTPHUIATENIbHOMY OajlaHCy ACHHUKOB M JIaXKe pa3pylleHHUIO
menb(osoro gegHrka Marycesnya. Ho cymecTByromme JInTeNbHbIE TEHASHINN K 3HAUUTEIbHOMY
CHEro — M JIbJJOHAKOIUIEHHIO Ha apXurejare WJIH Ha OTHENbHbIX €ro JIEAHHKAaX, OTPa’keHbl U B
KaTacTpopuuecKoM COOBITHH — BBIIBUKEHUH B MOPE JIOMACTH BBIBOAHOTO JieqHUKA BaBuiosa. Otu
TEHICHIUN ObUTH 3aMeUeHbl B 3aKJIIOUMTENIbHOW cepun HaOmoneHwit Ha «Kymome BaBuiosa» B
1989-1990 rr, a BbIABMXKEHHE JeAHUKOBOW nomactu B 2014 1 sABmsieTCsl CBUIAETEIBLCTBOM
NOJIOKUTENIbHOTO Oajtanca enHuka BaBuiosa 3a nmocnennue 25 Jer.

B 2016 r B nemHUKOBOW CHCTEME apXHIelara MPOW3OIUIO €M OTHO KaTacTpopUiecKoe
coOBITHE — MEPENOTHEHNE U COPOC BOA B MOpE MO MOMJIEAHBIM KaHAIaM M3 MPUIEIHUKOBOTO 03epa
CraprakoBckoro. 2JTO NEPUOAMYECKH CIydarouieecss COOBITHE KOHTPOJHPYETCS JUHAMHKOM
BBIBOJHOTIO JIEAHUKA, TOATPYKUBAIOIIETO MPUIIETHUKOBOE 03€pO.

Hccnenosanne nepursinuana Takke BeAETCs TPAAULMOHHO IO HANpPaBIEHUSIM H3Y4YeHUs
03€p, MpeBHUX OEperoBbIX JIMHHUM, YETBEPTHUYHBIX OTIOxkeHWH. 10 TOHHBIM OTIIOKEHHUSIM O3epa
TBépnoro NoATBEpPKACHO paHee BbIABUTABLIEECS MPEATON0KEHHE O TOM, YTO BO BpeMs IIOCIIEHETO
JETHUKOBOTO MaKCUMyMa JIEMHUKaMH Oblja 3aHSATa TOJBKO LIEHTPAJbHAsl BO3BBIIIEHHAS YaCThb O.
BonbineBuk, v JEMHUKH HE BBIIBUTAJINCH NAJEKO Ha MPUOPEKHYIO paBHUHY. Takke MONTBEPKIEH
KJIMMaTUYECKUH ONTUMYM TrojIoLieHa, UMeBIINN MecTo Ha CeBepHOl 3emile B Hayae rojoLeHa.

Nzyuenne npeBHUX OeperoBbIX JIMHHUU OTYETIIMBO MOKA3aj0 HA MoabeéM (He meHee 10 M) u
MOCHEAYIOLIEee MOHWKEHUE YpPOBHA MOps Ha apxunenare okojgo 2000 ner Haszan. JloHHbIE
omoxkeHus1 o3epa I myGokoro Ha octpose JInimHeM B 3aiuBe AXMaTOBa MMOKA3aJIH, YTO B IIOCIICAHHE
CTOJIETHUS] YPOBEHb MOPSI aKTUBHO MOBBIIIAETCSI.

B nenom ormeueHo, 4TO DISLIMONOIMYECKHE U MepUNIsALuanbHble mpoueccel Ha CeBepHON
3emiie B HACTOsIIEe BPeMsi OYCHb AKTHBHBI, a WX HAOMIONEHUS C MOMOIIBI) HOBBIX TEXHOJIOTHIA
OY€Hb MEPCNEKTUBHBI B IJIAHE TTO3HAHUSA MEXaHU3MOB 3TUX MPOLIECCOB.
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3anmacel Jbaa B Jeanukax Ha 3emuie Hopaenmensaa, Hnundepren, n ux

H3MCHCHHSA 34 MOCJICAHHEC JCCATHJICTHSA
JlaBpentbes H.W., I'nazockuii A.®., Mauepert 10.51., Mypasbes A.S1.
Hucmumym eeoepaguu PAH, Mockea, Poccus

JlaHHBIE O TOJNIIMHE U TIOWAAU U3MepeHHbIX B 1999 u 2010-2013 rr. 16 negHukoB Ha 3emiie
Hopnenmenbna MCoONb30BaHbl [JIsI ONPENENeHUs MX O0b&Ma, YCTAHOBIEHHS CTaTUCTHYECKOH
JIOKAJILHOM CBSI3U MEXIy 00béMOM V W miomanpio A u3mMepeHHbx JenHukos (V-A scaling) sune
creneHHON QyHKkumu }J = cA'w OLeHKH 3amacoB JibJa BO Bcex 202 JeqHUKaX B 5TOM pailOHE U UX
v3MeHeHul 3a mepuon ¢ 1936 . mo 2002-2008 rr. s 16 nennukos usmepennsie (10,03+0,03 kM)
¥ BoruucieHnbie (10,82 kM’) MO MOMyYEHHON JIOKANBHOM CBA3W O0IIKE 3amachl Jibla OTIIMYAlOTCS Ha
~8 % u mua Becex 202 NENHUKOB MX BBLIMUCIEHHBIA 0Omumii 00neM cocrtaBiseT 29,7 km’.
[IprMeHeHNe pernoHaNbHBIX CBsi3el, MONMy4YeHHbIX paHee 1t 60 nenHukoB Ceanbdapma (Martin-
Espafiol et al., 2015) nprBOAUT K 3aMETHOMY 3aBBILIEHUIO UX CyMMapHOTO 00béMa 10 34,5 kM’

3a mepuox ¢ 1936 mo 1990 rr. (54 roma) ofmast TuOmanb BCEX JIENHUKOB Ha 3eMiie
Hopnenmensna ymensinunacs ¢ 738,1 1o 546,74 km® (na 191,36 kM%), a ux cyMMapHbIii 00beM,
OLIEHEHHBIN IO JIOKAJBHON CBA3M MeEXAy OOBEMOM M IUIOIAABIO 16 W3MEpPEHHBIX JICTHUKOB
cokparwicst ¢ 44,9 no 31,2 xm’ (Ha 13,7 km’). 3a mepuon ¢ 1990 r. mo 2002-2008 rr. (~16 jer)
of1mas IIomaak JETHUKOB YMEHbIIUIACH ¢ 546,74 1o 507,95 km” (Ha 38,79 kM®), a MX CyMMapHbIii
obbem cokparmiics ¢ 31,2 o 29,8 kv’ (Ha 1,4 km’). 3a Bech mepron ¢ 1936 mo 2002-2008 rr. (T.€.
3a mocennue ~30 JIeT) mIomans JeIHUKOB yMEHbIuIach ¢ 738,1 no 507,95 km® (1a 230,15 kM), a
nx o0beM cokparuncs ¢ 44,9 1o 29,8 kv’ (#a 15,1 km’). Temn cokpameHus: 0ObEMA JETHUKOB 32
yKasaHHble epuonsl cocrasun 0,25 km’/ron, 0,09 km’/rox u 0,19 kM’/Toz1, COOTBETCTBEHHO.
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CoBpemMenHoe cocTosiHIE ¥ M3MeHeHus JeaHukoB [loasipaore Ypana

B nepuoa 2000-2018 roaos
Hocenxo I'A.', UBanos M.H.?, Cunnuxuii A.M.°, Mypasbes A5,
KoGenes B.O.>, Hukutun C.A.!
'Hncmumym 2eocpagpuu PAH
“Mockoeckuii 2ocyoapcmeennvr ynusepcumem um. H.B.Jlomonocosa
’Hayuneril yenmp uzyuenusi Apkmuxu

OO6cy>xmaroTcst pe3ysTaThl HCCISIOBAHUH MOCIENHUX JIeT Ha JienHukax lomsipHoro Ypana u
JAETCsl XapaKTePUCTUKA UX COBPEMEHHOIO COCTOsHHMs. JJI1 KOMIMYECTBEHHBIX OLIEHOK M3MEHEHUN
pasMepoB JIEAHUKOB MCMOJIBb30BAaHbl NAaHHBIE, MOJIYYEHHBIE BO BpEeMsl IOJEBBIX HCCIENOBAHUIA,
pe3yibTaThl 00padOTKH MaTepuajioB COBPEMEHHBIX KOCMUYECKHMX CheMOK Sentinel-2 2016-2017
rofloB U apxuBHble Marepuanbl. Ha ocHoBe pesynsraroB DGPS-cbemok, BbimonHeHHbIX B 2008 u
2018 ronmax, maeTcs oleHKa n3MeHeHui daganca maccol nenanka MIAH 3a npomenimii mepuos.

CpaBHeHnue nonoxenust rpanul jgeaHukos [lonsipaoro Ypana 8 2017 roay ¢ nanueimu ADC
1953 . u xocmuuecknx creMok ASTER u Landsat 2000 r, cBUAETEIBCTBYET O MPOAOIIKAIOIEMCS
yMeHbIIeHUN uXx momany. OOmmast BeMu4rHa COKpAIEHUs! TUIOIAAH JIETHUKOB 3a nepuon 2000-
2017 ropo cocraBuna nopsaka 40%, a no orHoweHuto Karanory nepnukos CCCP ux miomans
yMeHbImnacek Basoe. Jleguuk MI'Y nmpakTudecku yTparuil JOJUHHYIO YaCTh U HAXOAUTCS HA FPaHU
ucuesHoBeHusi. CpemHeromoBoil OamaHc wmaccel JsenHuka MIAH 3a »>TOT mepuon wumen
oTpunareiapHOe 3HadeHue. llo mnpegBapuTenbHBIM OLIEHKAM €ro BEJIWYMHA B 3TOT NEPUON
cocrassiia -0,42 m B.3./Toq.

Hccnenosanus nposoauiauch npu noanepkke rpanta PO®U Nel7-55-80107-BPUKC-a
«CoBMeCTHBIE HCCIEAOBAHUS M3MEHYMBOCTH XapaKTePUCTUK JIGOAHWKOB, CHera M (UpHA B
HOJISIPHBIX U CyOIONISIPHBIX paliOHaXy.
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N3mMeHeHus1 pa3MepoB JISAHUKOB U pacnipeae/ieHe 0CHOBHBIX KJIMMATHYECKHUX
MapaMeTpoB B rOPHBIX JIETHHUKOBBIX paiioHax HAa Teppuropuu Poccun

(BTopas moJsioBuHa XX-Hayayio XXI Beka)
Xpomosa T.E., [lonosa B.B., Hocenkxo I''A., Mypasbes A,, Hukutun C.A.
Hucmumym 'eocpachuu PAH

Ha Teppuropun xOHTHHEHTaNbHOW POCCHM B HacToslEe BpPeMsl PACHONOXKEHbI 18 ropHBIX
JISTHUKOBBIX CHCTeM O0MIel Tuiomanbto 3,6 Thic. kM2, JleTambHbIe CBeIEHHs O JIenHUKax Poccun mo
COCTOSIHMIO Ha cepenuHy XX Beka npuBonstcs B Karamore nemuukoB CCCP (1965-1982), ero
mdposoii Bepcun (WGI), 1 B Amnace CHEXHO-IEROBbIX pecypcoB mupa (1997). Usmenenus
JeqHUKOB Ha Tepputopun Poccum B ToJoneHe 1O JaHHBIM - MAIEOPEKOCTPYKUUH  ObLIH
HEOTHOKpaTHO paccMmotrpenbl B (Solomina 1999; Solomina et al. 2015; Solomina et al., 2016).
CBonKy pe3ylbTaToB HCCJIEJOBAHUM COCTOSIHUS JIEMHUKOB B psAJl€ KOHTHHEHTAJIbHBIX TOPHBIX
paiioHoB B XX m XX1 Beke mnst CeBeproit EBpasun moxuo Haiitu B (Khromova et al. 2014) nns
teppuropun Poccun B (Kotlyakov et al. 2015). JIoCTymHOCTh CIYTHUKOBBIX AAHHBIX BBICOKOTO
paspeuieHus, COBEPLUICHCTBOBAHUE METOAOB HCCJENOBAHHs MOCTOSHHO PACIIUPSIOT BO3MOXKHOCTH
IS TIOJTyYeHHsI HOBBIX TaHHBIX. [OSBIISIOTCS HOBBIE pEerHOHANBbHBIE PA0OTHI, KOTOPBIE YTOUHSIIOT
PacLIMPSAIOT HALIK 3HAHUSL O COBPEMEHHOM COCTOSSHUM U U3MEHEHUSIX TOPHOTO OJIEICHEHMUS!.

HccnenosaHnusi, BeINMOIHEHHBbIE B nTochaeaHue 10—15 seT, mokas3pIBalOT, YTO B BBICOKOTOPHBIX
paiioHax 3eMiiu MPaKTUYECKU TOBCEMECTHO MPOUCXOAUT POCT TeMIIepaTyphbl MPU3EMHOTO BO3AYXa,
YTO MpPOsABISIETCS B COKpalleHue pasmepoB JjneaHukosB. Ha cesepe Ebpasum cospemeHnHOE
NOTEIUIEHHe KJIMMara AeMOHCTpHupyeT Haubonee Bbicokue temrel. C 1990-x romoB Ha ¢one
HEKOTOPOH TMPHOCTAHOBKM pPOCTa 3UMHEH TeMIlepaTypbl HaOMIOMAeTCs 3HAYUTENbHBIA POCT
TEMIIEpPaTyphbl JIETHETO CE30HAa. JTO KPUTUYECKU YCUJIMBAeT BO3/AEHCTBUE HAa MAaTEepUKOBOE
oneneHeHue. M3MeHeHNsl TEMIEPaTypPHOrO PEKUMA U UX TEMIIbI, ABJIIOTCS PE3yJIBTaTOM BapHalui
KpyHOMacIITaOHOW arMOC(EepHON LUPKYISIH, KOTOPOH OmnpeaessieTcss TakKe U perroHaJIbHast
HEOTHOPOAHOCTh M3MEHEHUH TeMIepaTyphl, OCAIKOB M COCTABJSIIOIINX PaJAHALlMOHHOrO OanaHca,
0e3 yuera KOTOpPOH HEBO3MOXKEH aHAJIU3  COCTOSIHHS JIEAHUKOB B VCJIOBHUSIX COBPEMEHHBIX
W3MEHEHUH KJIUMara.

B nokmame mnpencraBieH 0030p HMEHOIIUXCS K HACTOSIIEMY BPEMEHH pPe3YJIBTaTOB
UCCJIENOBAHUNA M3MEHEHUN JIEMHMKOB TNOPHBIX paiioHOB KOHTHHEeHTanbHOW Poccum B XX m XX1
BEKE, MOJYYEHHBbIX MPEUMYINECTBEHHO C MCHOJAb30BAHMEM CIIYTHHKOBBIX [aHHBIX M aHAJIN3
(hOHOBBIX M3MEHEHHI KJIMMATHYECKUX IMOKA3aTejiei B paliOHaX TOPHOTO OJICACHEHUS, B IMEPBYIO
odepenb, 3UMHHX OCAgKOB U JIETHEH TeMIepaTypbl, WX MNPOCTPAHCTBEHHO-BPEMEHHBIX
ocobeHHOCTeH pacrpeneieHus no Tepputopur Poccum, 9TO MO3BOJSIET COMOCTABUTH MAcIITAaObI
KJIIMMAaTUYECKUX «CABHUIOB» C COKpalleHHWeM IUIOINAAW JIGAHUKOB B YCJIOBUAX Pa3HBIX
KJIMMAaTUYECKUX U MIPUPOIHBIX 30H.

bnarogaproctu. Ilpu noaroroBke myOSUKAaIlMU WCIIONB30BAHBI PE3YJIBTATHI, MOJTYYECHHBIEC B

pamkax uccinenoBanuii mo teme Ne 0148-2014-0007 IlnaHa Hay4HO-HUCCIIENOBATENBCKUX PadOT
Uncturyta reorpadpuu PAH u no rpanty PI'O Ne 05/2017/PTO-POOU.
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I[Hudposbie cTepeooToCHLEMKH AJIsI HCCJIETI0BAHMS 3BOJIIOLHH

oJiefeHeHUus1 Jabopyca
Heuemocros C.I. ', Xapbkosen E.I.", Ceausepcros I0.I.!, Cyunaun A.A'., TypuaHuHoBa
A.C.", Coxparo C.A.', Komapos A.10.', Kynukos A.B.?, O. Mustafa O.°, Evangelista H.*
1 - Mockoeckuii cocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocoea, Poccus,
2 — Hucmumym eeoepagpuu PAH, Poccus,
3 - Thuringian Institute of Sustainability and Climate Protection, Germany,
4 - Rio de Janeiro State University, Brazil

B 2017 r ocyumecTBieH O4epeaHON 3Tan AUCTAHLHMOHHOTO MOHUTOPHMHIA KPYITHEWIIEro B
EBpone ropHoro onenmeHenusi OnbOpyca. IloBTopHas crepeodoTrorpammerpuyeckas CbeMKa
JIETHUKOB FOJKHOTO CKJIOHA ¢ (ortoreomonuTHoro Oasmca mepuona mnposeneHust MIT Brepsbie
BBITIOJIHEHA C UCMOJIb30BAHUEM MAaHOPAMHOW CHEMOYHOM YCTAHOBKH, CO3JAHHONW HAMU Ha OCHOBE
mupokodopmarHoil 1MppoBoii (oTOKaMepsl C BBICOKMM paspemeHneM. Ha s3bIkax JIeTHUKOB
Bonbimoit 1 Maneiii Azay ocymecTBiieHa a3podoTocheMKa ¢ OECITUIOTHOTO JIETATEIBHOTO anmapara
(FIIJTA) DJI Phantom 3 Advanced. Ilo pesynsratam CheMOK COCTaBJIE€HbI LU(POBbIE MOAEITH
penveda (LIMP) moBepxHOCTEH NemHUKOB M mpuieraromux tepputopuii. C HCHOIB30BaHUEM
BeIcOKOTOUHOrO 'HCC-npuémanka ornpenesneHsl KOOPAUHATHI TOUEK 0a3nca M Ha3€MHBIX OMOPHBIX
TOYEK, YTO MO3BOJIMJIO MPUBECTHU K €IMHBIM CHCTEMaM KoopAuHaT U BbIcOT Bce LIMP, coctaBneHHbIe
no kaprorpadpuueckuM W LUPPOBBIM CBEMOYHBIM MaTepuasaM Ha pPalOH HCCIEIOBAHUS.
Conocrasnenue pasHoBpeMeHHbIX [IMP no3BONWIIO MOMYYUTh KOJIMUYECTBEHHBbIE HaHHbIE IIO
U3MEHEHHUIO Pa3MepOB OJIEIEHEHUST DNbOpyca U BBIMOJHUTH OLIEHKY TOYHOCTH H3MEPEHUN Pa3HBIMU
cnocodamu. OnpeneneHbl BEITUIUHBI OTCTYAaHUS (PPOHTOB JISTHUKOB FOXKHOTO CKJIOHA.
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Knumatuueckue paxtopsl aerpaaanum ojeaeHenus boasmoro KaBkasza
B XX-XXI BB.

Toponos I1.A.'?, Cemenos B.A.*, Anemuna M.A.>*, IllecrakoBa A.A°,
! Mockoeckuii 2ocyoapemeennviii ynusepcumem um. M.B. Jlomonocosa, I'eoepaghuueckuii
Garynemem, kagheopa memeopono2uu u KIUMamoniocuu
? Uncmumym 2eoepaghuu PAH, nabopamopus knumamonoz2uu
> Huemumym Quzuxu ammocghepvr PAH um. A.M. Odyxoea, rabopamopusi meopuu Kiumama
* Uncmumym 2106ansnoeo knumama u okonozuu PAH, omoen monumopunea u 6epossmuocmno2o
NPO2HO3Q KIUMAMA

AHaIM3 CIyTHUKOBBIX JAHHBIX MOKa3biBaeT, YTo B nociennue 30 jeT B ropax bombimoro
Kagkaza HaOmomaeTcst karacTpopuieckoe COKpaIleHHe TUIOIAaaN OJIEIEHEHHsI, KOTOPOE TOCTUTAET,
B cpegHeM, -0.7%/ron. Drta wHpOpMAIMS IOMOJHIETCS pPe3ylbTaTaMH HATYPHBIX JAHHBIX TIO
penpesenTtaTuBHbIM JieqHukam LlentpanbHoro Kaekaza (/xkankyar u Dapabammm), cormacHo
KOTOPBIM TIOTEPsI MacChl COCTAaBJISIET, B cpenHeM, okojo 1 M.B.3/rox. M3 pe3ynsraroB aHanusa
TaHHBIX O KOMIIOHEHTaxX OajlaHCa MacChl CIEAYET, YTO COKpaleHne 0ObEMOB U TUIOIAACH JICTHUKOB
OTIPENeNsAeTCs] TPEeKAEe BCEro aHOMANIMSAMH alNsUHM, TO €CTh HEPa3PbIBHO CBSI3aHO C
METEOPOJIOTHYECKUM PEXKUMOM Teruioro noayroaus. IlokaszaHo, 4TO OCHOBHOW BKJaJ B TasHUE
nenHnkoB KaBkasa BHoOcAT paamaumoHHbl Oananc (60-80%) u TypOyneHTHbIH TeriooOMeH
MOBEPXHOCTH JieAHUKa ¢ armochepoit (15-30 %).

Ha ocHoBe nannbix peanannza ERA-Interim u HaOmroneHui BBISIBJICHBI OCHOBHBIE TEHICHIIUU
W3MEHEHHI TeMIIepaTypHO-BIAKHOCTHOTO pexkuma bonpmoro Kaskasa 3a nepuon 1982 — 2014 rr
IToka3zaHo, 4TO B LIEJIOM MO PETMOHY OTMEYAETCsl CTATUCTUYECKHU 3HAUMMOE MOTEIJIEHUE B JICTHUH
CE30H, TECHO CBSI3aHHOE C POCTOM TemIeparypbl nosepxHoctu Yepnoro u Kacnuiickoro mopei u
panuanuoHHOro OanaHca. B peskuMe 0CaaKoB CTaTUCTUYECKU 3HAYMMBIX U3MEHEHHI He BBISIBJIICHO,
HECMOTPSI Ha POCT MHTETPAIBHOTO BJIArOCONAEPIKAHUS aTMOC(ephl ¥ MOTEHIIMATbHOW KOHBEKTUBHOM
sueprun  (CAPE). Poct wuHTErpajgpbHOro BIAroCoAep:KaHUs KOMIICHCHUPYETCS VBEJTHYCHUEM
JOUBEPTEHIINH BJIATH BCJICACTBHE MHTEHCU(DUKAIIMK KPYTHOMACIITAOHBIX HUCXOISIINUX ABHKCHUH, B
pe3yJbTaTe 4Yero CEe30HHBIE M T'ONOBBIE CYyMMbI OCAJKOB CYIIECTBEHHO He MeHsIoTCs. IlomoOHbIe
3¢ eKThl, BO3MOXKHO, SIBISIIOTCS CIEICTBHEM DIOOATBHOTO MPOLECCa «PACIIUPEHHS] TPOIHKOBY,
KOTOpPBIN HanOoJiee SPKO MPOSBIISIETCS B CMEIICHUH HHUCXOMSIIEH BeTBU stuelku XM K CEBEpY.
DTOT MPOLECC MOXKET MPUBOAUTH K YBEJIUYCHHUIO MOBTOPSIEMOCTH AHTHULUKJIOHOB Hal FOXKHBIMH
paiioHamMu EBpOIBI B TEIJIOM MONYTOANH, YTO BJIEYET 32 COOOH OTpHLIATENBbHBIN TPEHA OONaYHOCTH
U TECHO CBSI3aHHBIM ¢ HUM POCT PaaUALMOHHOrO OallaHCa W MPU3EMHOW TeMITepaTyphbl BO3AyXa B
JIETHUE MECSIIbl. DTUMH TeHACHIUSIMHU OOBSICHSIETCS] Pe3KOe YBEJIUUCHUE TasHUS JIEMHUKOB B CE30H
abnsiiuy, KOTopoe Ha (hOHE MPAKTHYECKH HEM3MEHHOW aKKyMYJISIUH TPUBOIUT K COKPAIICHHIO
omaael u 06beMoB OONBIIMHCTBA JIeNHUKOB KaBkasa.
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Bonpocbl MmoHuTopunra jenHukoB Ha Cesepuom Kaskase u Anrae
Konosanos B.I., Pynaxos B.A.
Hucmumym eeocpagpuu PAH, Cmapomonemnuiii 29, Mockea, 119017, Poccus

HeoOxonmuMbIM M OYEBHUIHBIM YCIOBHEM pa3pabdOTKH U COBEPILICHCTBOBAHUS METONOB
MOZEJMPOBAHMUS, pacdeTa W MPOrHO3a Oo0beMa CTOKa C IUIOLIANU OJieNeHeHHs B OacceilHax pek
CHETOBO-JIETHUKOBOTO THIA IMUTAHUS CIY)KUT HCIIONB30BAaHHE MOP(POMETPHUYECKUX MapaMeTpPOB
BCEX JIE[IHUKOB, PACIIOJOKEHHBIX BBILE 3aMBIKAIOLIEr0 TUAPOJOTHYECKOro cTBopa. JluamazoH
ONHOKPATHBIX OIpeneNeHnii MOp(poMEeTpUIEeCKHX MapaMeTpoB JIGAHUKOB OXBaThiBaeT: B Karanore
nenankoB CCCP [1-2] 1943-1968 romsi, B Karanore RGI v.5 [3] 1965-2004 rr. na CeBepHoM
Kagkaze u 2006-2013 rr. B Oacceitne p. Karynu (Anraii), a nungopmarus B Karanore GAMDAM
[5] ans nennukos p. Karyne otHocures k 2000-2002 rr.

B pabore [6] 060CcHOBaHO MCIONB30BAHUE BBICOTHO-TUIOLIAIHBIX ITAPAMETPOB JICTHUKOB 32
1946-1975 rr. (manneie [1-2]) m 1976-2005 rr. (mansbie [3]) M pacdyera CTOKA C TUIOIIAIH
oneneHeHus Ha CesepHoMm Kaskaze u Anrtae B TeueHue 1946-2005 rr. IlockonbKy BHYTpPHU Kaskaoro
U3 3THX MHTEPBAJIOB 00OOILIEHHbIE CBEAEHUS O MOP(OMETPHH JISTHHUKOB MPUHSATHI YCTOWIHBBIMHU,
nepBasi 3a/1a4a MCCIEOBaHUS 3aKJII0YAeTCsl B OLIEHKE M3MEHEHMsl IUIOINay, YKcia U MapaMeTpoB
pacripeneneHnsi TUICOMETPUUYECKUX XapaKTePUCTHK JIETHUKOB (aCUMMETPHS, SKCLECC, CpemaHee,
CpeNHEKBaAPATHYHOE OTKJIOHEHNE, MUHIMYM, MAaKCUMyM, MEIMaHa) MEXKIy UX COBOKYITHOCTSIMHU B
1946-1975 u 1976-2005 rr. Pacnpenenenue ruomanu neqaukoB Fgl B OacceitHax pex CeepHOTO
Kaskaza u p. KaryHp mo naHHbIM [3] HCIIONB30BAHO TakXKe ISl OLIEHKU MPOCTPAHCTBEHHOMN
penpesenratuBHocTy Fgl neqankos Jixankyar u Mainblii AKTpy.

Bropast mpakTudeckn BakHas 3amada pabOThl HANpaBlieHA HA BBIIBICHHE BO3MOXKHOCTEH
UCTIONIb30BAHMS JIOKAJIbHBIX 3HaueHWi abmsuuu/nerHero Oajanca Maccel B MaciuTade pedHbIX
OacceHOB Kak JIOTOJHUTEPHOIO apryMeHTa MPHU MOAETHUPOBAHUN M PacdyeTax PEUHOro CTOKa 3a
UIOHBb-CEHTSI0pb. Meron pelieHuss 3TOH 3afaud — pEerpecCHOHHBI aHadn3 M OIpenesieHHe
IeTEPMUHUPOBAHHBIX BKJIAJOB HE3aBHCUMBIX IIEPEMEHHBIX B OMMCAHUE TUCTIEPCHU (YHKLNH.

3HaYUTEIPHOE COKpAaILleHUEe IUIomanu ojeneHeHus: B 1946-2005 rr, BBIABICHHOE IO
naHHbIM [1-2] w pesynsraraM NUCTAaHIIMOHHOTO MOHHUTOpPUHra [3-5], BIOJNHE cormacyercs: ¢
omHOOOpa3HOH TeHIEHIMEH poCcTa CPeAHUX B3BEIICHHBIX BBICOT Zmax, Zmin, Zmean JIETHUKOB B
Oacceitnax pex CesepHoro Kapkasza u p. Karyas. B OonbmmHCTBE CllydaeB SKCLEcC pacipeneneHuit
Zmax, Zmin, Zmean OJIM30K K HyJO, 4TO OOJiee WM MEHee COINacyercs ¢ HOPMAJIbHOH KPUBOH
pacmpeneneHusi. DKCIecC, cpenHee U MeauaHa pacnpenenenuii Fgl B [1-2], u [3-5] yka3biBaroT Ha
NONABNsIOLIee Mpeobnafanue vucia JIEAHUKOB ¢ romanso <0,5 kM’ DTOT pesyibrar He
TOATBEPIKIAET 3a0aHHYI0 ANPUOPHO PENPE3eHTaTUBHOCTh nennukoB JLxankyar (Fgl=2,5 xm’) u
Manoro Axrpy (Fgl=2,9 xM?) OTHOCHTENBHO PACCMOTPEHHBIX COBOKYIHOCTEH JIEIHMKOB Ha
Cesepuom Kapkase u Anrtae. Usmepenus: ronoBoii abmsiiun/neTHero 0ajaHca MacChl Ha JIGTHUKAX
Mansrit Axtpy 1 J[’kaHKyar MOJKHO CUHTATh PETHOHAIBHO PENPE3EHTATUBHBIMU TOJBKO JJIsI YaCTH
BonmocOopoB B OacceitHax pek CerepHoro Kaskaza u p. Karyns (Anrait).

Jureparypa

1. Karanor negaukos CCCP: T. 8. Y. 3, 5-7, 11. JI. 'unpomeTreounsnar, 1967-1977.

2. Karanor negaukos CCCP: T. 15. Bein. 1. Y. 4-7. JI: 'uapomereounsnar, 1978.

3. Randolph Glacier Inventory — A Dataset of Global Glacier Outlines: Version 5.0. July 2015.
http://glims.org/RGl/index.html

4. RGI Consortium. 2017. A Dataset of Global Glacier Outlines: Version 6.0. doti:
https://doi.org/10.7265/N5-RGI-60.

5. Nuimura T., Sakai A., Taniguchi K., Nagai H., Lamsal D., Tsutaki S., Kozawa A, Hoshina Y.,
Takenaka S., Omiya S., Tsunematsu K., Tshering P., Fujita K. The GAMDAM glacier inventory: a

63


http://glims.org/RGI/index.html
https://doi.org/10.7265/N5-RGI-60

quality-controlled inventory of Asian glaciers // The Cryosphere. 2015. Ne 9. P. 849-864. doi:

10.5194/tc-9-849-2015.
6. Konosajios B.I', Pynakos B.A. 'maponornyeckuii peskum JISTHUKOB B OacceliHax pek CeBepHOro

Kagkaza u Anras // Jlen u Cuer. 2018. Ne 1. P. 21-40. doi: 10.15356/2076-6734-2018-1-21-40.

64



N3menenue oobema eanukoB lleaTpanbnoro Kaskasa 3a mocaeanue 60 jer
Haiinenko A.A.
Mockoeckuii Tocyoapecmeennwiii Yuueepcumem umenu M.B. Jlomonocoea, ceocpagpuyeckui
Garynemem

naydenkosasha@gmail.com

C Hay4HOW W MPAKTHYECKOH TOYEK 3PEHHs] BAKHO 3HATH KOJMYECTBO M HM3MEHEHHUS BO
BPEMEHHU 3aracoB BOAbI B TOPHBIX JIGAHMKAX, MOCKOJNBKY COKpAIleHHWEe MX IUIOmMagud U oObéma
BBI3BIBAET B HACTOSIIEE BPEMsl IOMOJHUTEIbHOE IMOBBIIEHHE YPOBHS MHpPOBOrO OKeaHa Ha
0,41+0,08 mm/ron [1,2]. Kpome TOro, ropHbI€ JIEAHUKU CIy»KaT BaXKHBIM PECYypPCOM NMPECHON BOIBI,
UCTIONIb3YEeMOI VISl OPOLICHHsI, XO35HCTBEHHBIX M MPOU3BOACTBEHHBIX HYXKM, & TaK)KE BBIPAOOTKH
ANIEKTPOIHEPTUH.

TopHble J€OHUKH OTHOCATCS K YHCIy OCHOBHBIX MHAMKAaTOPOB M3MEHEHHWH KJIMMarta.
TpamuMOHHO peakiusl JEeJHUKOB HA W3MEHEHHUs KJIMMaTa OLICHHWBANACh IO KOJEOAHUI0 X
¢bponToB. HO poHT NenHMKa pearupyeT Ha M3MEHEHHs KJIMMaTa ¢ OMO3JaHHeM, 3aBUCSIIUM OT
pa3MepoB JIEOHHKA U CKOPOCTH ero maccoobmeHa [3]. M3ameHenne oObema JieMHUKA 3a TOH WIIH
Oonee NPOROIDKUTENBHBIN TEPHO SIBJISETCS IIOKAa3aTeleM, HEMOCPEACTBEHHO 3aBUCSINAM OT
kiumara. Ha OTmenpHBIX JeIHUKAX H3MEHEHHe O0beMa MOXKHO OINpPEIeNUTb MyTeM MpPSMBbIX
DIALMOJIOTMYECKUX n3MepeHuil Oananca maccel [IpoBenenne macc-0anaHCOBBIX HaONMIOAEHHWH Ha
OOoNpIIMX MO TUIOIIAU JIEIHUKAX CONPSDKEHO C MHOXECTBOM NpOoOJeM, ITaBHBIMH M3 KOTOPBIX
SIBISIFOTCST OOJbLINE OLIMOKM, BO3HUKAIOIINE H3-32 HEPABHOMEPHOCTH OXBaTa JIEAHUKA CETHIO
usMepeHnii. B mocnenHue ronel Bce 6onee NonysipHBIM HANPABICHUEM B IISILIOJIOT N CTAHOBUTCS
onpeneNeHne U3MEHEHHH 0o0beMa JIEMHHUKOB Teofe3ndeckuM myTeM. [Ipsimble Macc-OanaHCOBbIE
HAOJIOEHUST TIPOBOIATCS TOJNIBKO HA JIBYX CPABHHUTEIBHO HEOOJBINUX JEAHMKAX — J[’KaHKyare H
l'apabamu [4]. HenoHsATHO, KaK 5TH [MaHHBIE MOKHO SKCTPANoNIMpoOBaTh Ha Ooyee KpPyIHbIE
JIGAHUKY, B KOTOPBIX CKOHIIEHTPHUPOBAaHbI OCHOBHBIE JieNOBbIe pecypchl KaBkasa.

HNmeHHO mo3TOMY maHHash paboTa MOCBSIIEHA W3YYEHHUIO M3MEHEHHs 00beMa JICTHHKOB
Oacceitna p. Uepek, B ToMm uucie, kpymnHelmero nenuuka Kabkasza — beseHrnm w nemHUKOBOU
cuctemsl DJpopyca.

JIuTepatypHble HCTOYHUKH:
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2. Meier M.F. Dyurgerov M.B,, Rick UK., 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. Kyty3os C.C. U3menenue nenHukoB BHyTpeHHero TsHb-Illans 3a nocnennue 150
net. Mocksa — 2009.
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Pe3yabTarsl noJieBbIX HCCJI€A0BAHMI JIeTHUKOB UyKOTCKOro Haropbsi
AnanunueBa M./,
Hucmumym eeoepaguu PAH, Mockea
ananicheva@igras.ru

Lenpro paboThl SIBISETCS] UCCJENOBAHME COCTOSHHUS JIENHUKOB UyKOTCKOM Haropesi - B
3anuse JlaBpentus (Bocrounas Uykorka) u B xpebre Mckarens HOxHas Uykotka, Poccust, kotopsie
Obutn ommcanel emé B cepenuiHe 1970-x rr. P. B. CenoBeiM, U B JanbHEHIIEM H3y4YaJINCh JIULIB C
MOMOIIBI0 KOCMHYECKUX CHUMKOB.

Jlenauku Yyxkorckoro Haropesi, mo gaHHbIM P.B. CenoBa, mpencraBiieHbl HECKONbKUMH
U30JMpPOBaHHBIMU rpynmamMu (5 rpymnm). IlepBasi rpynma u3 TpexX JIENHHKOB PACIONIOKEHa Ha
CeBEPO-BOCTOKE UyKOTCKOro mojiyoCcTpoBa Ha Xp. TeHuaHblil B 3anuBe JIaBpeHTUs, CPenHsIsA BbICOTA
rpaHuubl nutadus (Hgs) — 500 m. Bropas rpynma — B 3anmBe Kpecra bepunrosa mopst Ha Xxp.
Hckarenp — cocrosina u3 21 nennuka ¢ Hgy or 500 o 1000 M. DT ABe rpynmbl JEAHUKOB
W3y4aJINCh C MTOMOIIBIO CHUMKOB U B MOJIEBBIX YCIOBUSX.

ITockonpky JeIHUKH UMEIOT Majiblid pa3Mep U PACMONOKEHBI B BBICOKOIIMPOTHOM DPailoHE,
TO KOCMHYECKHE€ CHHUMKH MOTyT paasaTb omudOku. [lostomy OBLIM TIPOBEOCHBI IOJIEBBIE
MapmpyTHbeie uccnenopanusi, GPS-chémka u Qorochémka s gajpHeWmero mocrpoeHus 3D
MOJieJiell MOBEPXHOCTHU JIEAHUKOBBIX KapoB JIEMHUKOB rpymmnbel JlaBpentus nerom 2017 r B
pesyJbTaTe MoNeBbIX o0cienoBaHui ObUTH OOHAPYKEHBI OKPBITHIC BATyHAMH OCTATKU JICTHHUKOB,
HaxXonmsALIMecs: B CTaguu TNONHOW nerpamauuu. Ilockonmbky npoOypUTh 3TH OCTaTku HE
MPEICTABJINIOCh BO3SMOXKHBIM, HEJIb3s1 TOUHO CKa3aTh, HACKOJIBKO BEJIUKO B HUX JeAasHoe sapo. Ilo-
BUIANMOMY, 3TH KprochepHbie 0OBEKThI HAXOMATCS B CTAAUN 00pa3oBaHUsT HEOONBIINX KAMEHHBIX
IJIETYEPOB.

ITo ceenenwsim PB. Cenosa B xpebte MckaTreHb Ha NaHHBIA MOMEHT COXPAaHWIUCH JKUBBIE
nenHuky, B aBrycte 2018 © maHWpyeTcs mMoneBble HAOMIOMEHUS HA HECKONBKHUX JISTHUKAX
Oacceitna p. JlopoxHoii, Bkirouasi teqHuk [lepeenen, koropsiii P.®. CenoB mocTaTtouyHO A€TaIbHO
nsy4dan B 1980-e rr

BaxHbIii BBIBOA W3 TONEBBIX PabOT — 3TO MOATBEPIKIEHHE TOTO, YTO HCIOIb30BAHHE
canMkoB, LandSat st OLleHKH pa3sMepoB TAKOTO PoOna JIEIHUKOB, OCOOEHHO B BBICOKOIIMPOTHBIX
peruoHax, naer rpyOeie omuOku. M3ydeHne NUCTAHUMOHHBIMM METONAMH MAJiOrO OJIEEHEHHUS
MOKHO JIUIIb CHUMKaMH O9€Hb BhICOKOTO paspermienus, Tuna SPOT, World View-2, 3, u T

Habnromaemble TEHOEHIMU B AMHAMHUKE COCTOSHUSI KpHOC(hEpHBIX OOBEKTOB UyKOTCKOTO
HAropbsi SIBJSIFOTCS peakUueldl Ha pEervoHajbHBbIE KIMMATHUYECKHE W3MEHEHUss U  TpedyroT
TaJbHEHINeT0 M3YUYeHUsI JJIsl BBISBJICHUS OOPATHBIX MPHUPOAHBIX CBsI3€H M JTWHAMHKH MPHUPOIHOM
cpenbl B JAaHHOM KpaliHe c1a00 UCCIeIOBAHHOM PETHOHE.
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Ouenka kauecTBa MOBEPXHOCTHBIX BoJ IIpu3ab0pychs no coaeprRaHUI0

THREJIbIX METAJIJIOB
Kepumos A.M.', Pororaesa O.B.?
! Boicokozopnviii 2eoghuzuveckuii uncmumym Poceuopomema, 2. Hanvuuk
‘Uncmumym 2eoepaghuu PAH, 2. Mockea

B pabote mpencraBieHbl pe3ynbTaThl CPABHEHUS CONEP)KAHHUS TSDKENIBIX METAJJIOB B
CHE)XHO- (PUPHOBOH TONINE 3TAJOHHOrO JeaHWka [ apabamu(roskHbI CKIOH OnpOpyca) Ha
abcomoTHOH BhIcOTe 4000 M M pEYHBIX BOIAX JIEIHUKOBOTO NMUTAHMS Y HUCTOKOB peKu bakcaw.
PaccmarpuBaercst comepkaHMe TSDKENBIX MeTajuloB B pekax [apabamm, Asay u Tepckon
,popmupyromux uctok pexku bakcan 3a nepuon ¢1999 r. mo 2010 r. 3a yka3aHHBIN MEPUOT UMEIOTCS
JaHHBIC IO KOHLIEHTpanuu cieayromux Tsokenbix mertaioB(TM) Cr , Ni , Mo , Mn | Pb.
Onuzoanyecku onpenesuiuch -Ag, Zn , V. KoHueHTpaluy NpUBEIEeHHbIX 3JIEMEHTOB MEHSIIOTCS B
npeseax OgHOro mopsiaka u Oonee , Kak B CHEXKHOW TOJINE TaK M B peYHBIX Bozmax. MccienoBaHue
COMEPIKAHUSI TSDKENBIX METaJUIOB B CHEXHO- (PHPHOBO-JIEASHOW TONIIE M PEYHBIX BOJAX
NPOBOAMJIOCH K MOMEHTY MAaKCHMAJIbHOTO CHETOHAKOIUICHHUS! HAa IPAHUILE MMUTAHMS JIETHUKA(OKOJIO
4000 m)Ha yka3aHHOH BBICOTE MaKCHMAJIbHOE€ CHETOHAKOIUICHHE COOTBETCTBYET KaK IPABHIIO
CepenvHe UIOHS.

Jns cpaBHeHus conepxkanHuss TM B uctokax peku bakcaH ¢ uX copep:kaHHEM B JIETHUKE
I'apabamu BeIOpaHa cranmoHapHas Touka Ha ypoBHe 4000 M ,rae mpoBOAATCS HAOMIONEHHS 32
OamancoMm maccel JegHuka . [Ipu nmposenennn Macc-0aiaHCOBBIX Pa0OT K MOMEHTY MAaKCHMAJIbHOTO
CHETOHAKOTUIeHHUsT (KaK MPaBWJIO, BTOPAsi MOJIOBMHA WIOHS) MPOHM3BOAWICS OTOOP mpod cHera aus
onpeneneHusi koHueHTpauuu TM B cHeskHolt Tomme. [IpoOsl orOupanuce B mypde u3 cioeB ¢
OAMHAKOBBIMH CTPYKTYpPHO-CTpaTurpadpuIecKuMu xapakrepuctiukamu. Kommdectso npod 3aBeciiio
OT CHETOHAKOIUIEHUSI U MEHSJIOCH OT 7-8 10 18-20 B COOTBETCTBUH ¢ MOIIHOCTBIO CHEXKHOM TOJIIIH.
PaboTel Ha JeqHHUKE MPOBOAMIIMCH A0 Havaja BONOOTHAYM CHera NMpH TasHUM HA 3TOM YPOBHE.
Takum 00pa3oM, XMMHYECKHI COCTaB CHEXHOW TONINU ObUT OMM30K K XUMHUYECKOMY COCTaBY
aTMOC(EpPHBIX OCAAKOB, U3 KOTOPBIX CHOPMHUPOBAIACH CHEXKHAS TOJIIA.

IIpu orbGope npob Ha NegHMKE NPOU3ZBONWICA U OTOOP MPOO PEYHBIX BOI y MCTOKOB PEKU
bakcan : w3 pek lapabamu , Azay u Tepckon ,sBisrommxcsi UCTOKOM peku bakcan . Takum
oOpa3oM, BpeMeHHOH UHTepBa 0TOOpa mpod COBMATAET.

BriBonsr: 1.ConeprkaHuie U UISMEHEHHE BCeX paccMarpuBaeMbIx TM HOCAT UHAUBUAY AJIbHbBIN
xapakTep. XpoM, CBHUHELl U HHUKeNb conepskarcs B komuuectBax MeHee ITJIK(I1JIK-3necy u Huke-
IUIE BOOOEMOB pPBIOOXO3ANCTBEHHOTO HA3HAUEHUs)) M WX aOCONIOTHBIE 3HAYCHUS OTIHMYAIOTCS
He3HauuTeTbHO. KOoHIeHTpalus MoubeHa B CHEIKHOM TOJNIIE 32 pacCMaTpUBAEMBbI TIEPHON HIKE
ITJK. 3HauuTenpHOE conepKaHne MOTUOAEHA B PEUHBIX BOJAX BEPOSTHO OOBSICHAETCS TEM, YTO Ha
CKJIOHAaX HIDKE JIETHWKA U HA €r0 sI3bIKe B MIOHE WIET MHTEHCHBHOE TasHUE W B (POPMHUPOBAHHUU
MHKpPO3JIEMEHTHOTO COCTaBa, B HYAaCTHOCTH MOJHMONEHA, B PEYHBIX BOAAX MPUHUMAET yYacTHE
MOACTUJIAKO L€ TPYHTHL.

2 Haubompliie KOHLEHTPAIMU COOTBETCTBYIOT MapraHily M LIMHKY. BBICOKOe comepskaHue
IIMHKA , KaK BYJIKAHOTEHHOTO 3JIEMEHTAa B CHEXKHOW TOJIIE ,BEPOSITHO CBSI3aHO C (PyMapOsbHOM
IEATEIbHOCTBIO, AaHOMAJUHM MAapraHua OOBACHSIIOTCS BBICOKMM  COIEpPXKaHHWEM €ero, Kak
NOponooOpasyoIero MUHepana B MOACTUJIALINX IOPOmax JIbOPYCCKOTO BYJIKAHHYECKOTO
uentpa (OBLI).
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IIpumenenue neHerpomerpa SMP 17151 ucciienoBaHus crparurpaduu
U CBOHCTB CHEKHOI0 MOKPOBa
Komapos A.10.', Ceausepcros FO.I.', Typuanunosa A.C.", I'peGennnxos ILB.",
Coxparos C.A.'
MI'Y um. Jlomonocosa, I'eocpagpuueckuii haxynemem

Ha Teppuropun mereoponoruueckoii oocepsaropun I'3 MI'V 4 ropma (c 2014 mo 2018 rr)
BBIMOJTHSUTUCh  PETYJSIPHBIE HMCCIENOBAaHUST CTparurpaduud W CBOHCTB CHEXHOTO TIOKPOBA.
UccnenoBanust BKIIIOYaNM B cebs PEryNsipHbIE 3aMepbl ABTOMATHYECKHUM JATYHUKOM TOJIIHHBI
CHEJKHOTO TOKpPOBAa C IUCKPETHOCTHIO 1 pas B 15 MuHYT, mepuonuveckue HaOMIONEHHUs 3a
CTPOCHHEM CHEXHOW Toimu B mypde. Onpeneisiuch TONMIHMHA, TUIOTHOCTb, TBEPAOCThb, THUI U
pasMep KpUCTAJUIOB CHEXXHON TONIIM M OTHENbHBIX ee cinoeB. M3MmepeHus TBEpAOCTH CHera
BBITIOJTHSTUCH C MCIIONB30BAHUEM MEHETPOMeTpa BhICOKOTO (4 MkM) paspernenust SnowMicroPen.
H3mepenus TBepAOCTH BBINOIHSINUCH uepe3 S0 ¢M Mo JIMHUHU MPOTKEHHOCTHIO 10-20 M.

Hccnenyercst npocTpaHCTBEHHO-BpEMEHHAsi U3MEHUNBOCTb CTPOEHHSI U CBONCTB CHEKHOIO
MOKPOBA MO BEPTHKAJILHOMY (MEXAY CIOSMH) U TOPU3OHTAIBHOMY TPO( WM (B Mpeaenax OIHOTO
cyost). BhIMonmHsieTcst conocTaBieHne CPeHNX 3HAYCHUH TBEPAOCTH U KO3()(QHULMEHTOB BapUaliy
OTHENBHBIX CJIOEB CHEXKHOW TONINM 3HAYEHWsM IUIOTHOCTH, (opMe U pasmepy 3€peH B
Hux. OnpeneneHo, YTo UCTONBb30BaHHUE MPUOOpa MO3BOJISIET YTOUYHUTD TPAHUIIBI CIIOEB U BBISIBUTH
HEOTHOPOIHOCTH, HE HASHTU()HUIINPYEMbIE TPATULIMOHHBIMI METONAMH.
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Mopdgosornyeckue 0CO0EHHOCTH MYJIbCHPYIOUIUX JIETHUKOB
Kotnsaxos B.M., Uepnosa JL.II., Xpomosa T.E., Mypasrses A.fl., Kauanun A.b., Trogpaun A.C.
Hucmumym eeoepagpuu PAH

tkhromova@gmail.com

[lynbcupyrouue JNeNHUKA — TPO3HOE SIBJIEHWE TMPUPOAbI, H3YUYEHHE KOTOPOrO OCTpPO
HEOOXOAMMO, TOCKONBKY pPa3pylINTENbHOE BIUSHUE JIGIHUKOBBIX MYyJbCAIUH CKA3bIBACTCS HE
TOJIBKO Ha TMPENTNONbsIX 3THUX JIGAHUKOB, HO 3a4aCTyH) COMPOBOXKIAAETCS COKPYILIUTEIbHBIMHU

HABOJHEHUSIMU Ha MHOTUX JI€CATKaX KUJIOMETPOB BHU3 IO IOJMHAM BBITEKAIOIIUX U3 HUX PEK.

B 1998 romy B m3manmu «Marepuaibl DISIIHOJIOTMYECKUX HCCienoBaHuin» Ne 85 Obun
omybnukoBan Karanor nynecupyromux nenuukos [lamupa (aBropsr: I'b. Ocunosa, /[T I{BeTkos,
A.C. IlletnnankoB, M.C. Pynak). B 2010 r. Obutn HayaTel paboThl IO CO3JAHUIO €r0 3JIEKTPOHHOMN
Bepcuu. B Hacrosmee Bpemst B otraene misuuonorun MI'PAH Ha ero ocHoBe cosgaercs
snekTpoHHast Oasza naHHbIX «llynbcupyromue nemamku I[lamupa». B nokmame mnpencraBieHbI
TiepBbIE Pe3yJIbTaThl e¢ aHann3a. CoBMeleHne OCHOBHOH TaOMUIIbI 3TOM 0a3bl TAHHBIX C OCHOBHOM
TabnuIel MUPOBOTO KaTayora JEIHUKOB TIO3BOJIUIIO BBISICHUTh, KaK MOP(OMETPHUS MyJIbCUPYIOIIHNX
JIETHUKOB OTIMYAETCST OT MOPHOMETPUYECKUX  OCOOEHHOCTEH  OOBIYHBIX  JICTHUKOB,
PACIIONOKEHHBIX B TEX JK€ PEUHBIX OacceiHax.

Jnsa mpumepa B3sT Oacceiin OOuxunroy. Ero 549 neqHWKOB pa3meseHbl HA TPU TPYTIIIBL
JETHUKY ¢ 3aQUKCHPOBAaHHBIMH B mocienane 70 jeT KpyNHBIMH (THUIA «CepPKei») MOABIKKAMH,
JIETHUKY C TMPU3HAKAMU TAKUX TMOABIKEK B MPOLUIOM M JIEAHUKH Oe3 MPU3HAKOB MOABIKEK. Jlotst
KaQXXI0H W3 Tpynn BbIUUCIEHBl CpEeJHHUE BEpPTUKAJIbHAs MPOTSKEHHOCTb, VYKJOH, BBICOTA
MUHUMAJbHOW M MAaKCHMAJIBHOW TOYeK JeaHuka. s NyJbCHUPYIOUIMX JIEAHUKOB OKa3aJloCh
XapaKkTepHbIM COUeTaHHE MAaKCHMAJbHBIX W3 TPeX I'PYIIl BEPTUKAIbHON MPOTSKEHHOCTU U BHICOTHI
BbICIIEH TOUKM C MUHUMAJbHBIMU AJISl TPEX IPYIIN YKJIOHOM U BBICOTON HU3LIEH TOYKH.

Ha xapre Atnaca CHeXHO-JIEIOBBIX PECYyPCOB MHpa, AEMOHCTPUPYIOLIEH pacrpeneieHue
CPeIHUX JIETHUX TEeMIIeparyp Bo3nyxa Ha (ukcupoBaHHOU BbicoTe (Ne 160 Ha ctp. 134), MOxHO
BUJIETh, YTO 3Ta Temmeparypa B OacceifiHe OOMXHMHIOy NPakTHUYECKH HEWU3MEHHA. JTOT (haKT
MO3BOJIIET TPEATIONIOKUTh, YTO OONbIIME pa3Mephl MyJIbCHPYIOIINUX JIGAHUKOB 3TOro OacceiHa
CBsI3aHBbl C M30BITOYHOH MO CPAaBHEHHMIO C COCEACTBYIOLIUMH JIEIHUKAMH akkymyisinued. Kpowme
TOTO, MaJible VKJOHBI JIOXKA, YCJOXKHEHHOTO €ro BOJIHOBOW NPUPONOH, (OPMUpPYIOLISHCS B
pesynbrare crielMPUIecKux OCOOEHHOCTEH JETHHKOBOW 3PO3HMH, CHOCOOCTBYIOT —pEryJISiPHBIM
3aTPyOHEHUSIM CTOKA JIbA U CO3JAHUIO MyJIbCALMOHHOTIO PEXKUMA.

PaGora BeimonHeHa mnpu mnoxpmepxkke Tembl Ne  0148-2014-0007 mutaHa Hay4HO-
uccnenosarenbckux pador MucrutyTa reorpadpuu PAH.
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CHexHo-J1e1sIHbIe HAKOTJIeHN sl B nemepHoii cucreme CHekHasl,
3anaanbiii KaBkas
Masaronos B.P.!, Dx6a S.A.2
' - Unemumym 2eoepagpuu PAH,
2 — Hucmumym skonoeuu AHA
bulatrm@bk.ru

[Temepnas cucrema CHe)xXHast pacIioyioXKeHa Ha I0XKHOM CKJIoHe Xpedra PasnenbHeiil (oTpor
b3ri0ckoro xpebra), 3ananueiii KaBkas, Adxasus. [ybuna okono 1760 M, mpoTspKeHHOCTH Oosiee
31 km. CHer HakamuBaeTcsi TOJAbKO y Bxoma Ha 1900 M HyM, KOTOpBI HauMHAETCS LIMPOKUM
BEPTUKAIBbHBIM KoJomell ryOuHoi 40 M. B cepemuHe 3uMbl, KOrma CHera BO BXOJHOM KOJIOZLE
HAKaIUTMBAETCs! OONIBIIOE KOMMYECTBO, H KPYTHU3HA €0 CKJIOHA MPEBBICHT 45 TpasyCcoB, TPOUCXOIUT
dopMupoBaHHEe CyxOiH CHEKHOW JaBUHBL. B 3TO Bpems TemmepaTrypa BO3AyXa U CT€H IOJOCTH
oTpuLaTesbHble. JIABUHHBIN CHET JBMXKETCA MO MU3BMJIMCTBIM KPYTOHAKJIOHHBIM LIENSM, 3aIOJIHSS
BCE HEPOBHOCTH Ha CBOEM IIyTH, M JOCTUTAET cBoAa bombimoro 3ana (mmmHa no 140 M, mupuHa 10
100 M, BbICOTa 10 60 M), PaCMOIOKEHHOTO Ha ITyOnHe okoo 200 M OT BXOa, KyAa U HA3BEPraeTcs.
OTOT NaBUHHBIN CHer c(OpMUpOBaN B 3alie OTPOMHBIH CHEXKHO-(PUPHOBO-JIEASHONH KOHYC,
3aHUMAOMNN OOJBIIYI0 YacTh IUIOLIAAH 3aja. B 3aBHCHMOCTH OT MOCTYIUICHHS B 3aJ1 JIABUHHOTO
CHEra M ero KOJIM4YeCTBa BbICOTA KOHyCa MOXeT H3MeHsATbea OT 30 no 60 M. B mocnennem ciyvae
KOHYC 3aThIKA€T BXOA B 3ajJ CHU3Y, W MOCTYILUIEHHE JIABUHHOIO CHEra B 3aJI IPEKPAIIacTCs.
HsonAuusa 3ama NpUBOAUT K YCTAHOBJIEHHUIO MOCTOSHHO B HEM IIOJOXKUTEJIBHOH TEMIIEpaTyphl
BO3Ayxa. TasiHue cHera W jbAa BEAET K MOHMKEHUIO BBICOTHI KOHyca. IloBblleHNEe M MOHMXKEHUE
BBICOTBI KOHyCa HOCHT NEPUOAWYECKMH XapakTep C MNPONOJDKUTENBHOCTBEO OKONo 45 jer
LIMKIMYHOCTh HAKOIUJIEHUs] CHETa B MOJIOCTHU CBsI3aHA KAK C MEPUONUYHOCTBIO CHEKHOCTU 3UM BHE
Nelepbl, TaK U ¢ KOHEYHBIM Pa3MepOM MOJIOCTH. LIl HAKOIIJIGHUS! CHETa B MOJIOCTH OJIArONPHSITHBI
XOJIOAHBIE 3UMbI U OONBIIOE KOJNUYECTBO BBIMANAIOIEr0 CHera. XOJIOAHAs 3MMa CIIOCOOCTBYET
YBEIIMYEHNIO TOJM HAMETaeMOTO CHera BO BXONHOW KOJIOAELl, YTO OJAarompHsITHO NI CXOna JIaBUH
BHYTPU NOJOCTU. B Temnble 3uMBI memepa HeAOCTAaTOYHO OXJIAXKAAeTCsl MOPO3HBIM BO3AYXOM, a
IONsl CHEra, HAMETaeMOrO BO BXOOHOHM KOJIOZEL, YMEHbINAeTCs. JTO He OJaronpuaTHO AJIs
¢dbopMHpOBaHUS CHEXHBIX JJABHH W HAKOIUIEHWs cHera B boipmmom 3ane memepsl. OgHAako maxe
Cepbe3Hble KoJieOaHMsI KJIMMaTa BHE IELIepPhl He CIIOCOOHBI BBI3BATh PE3KHE U3MEHEHUS Pa3MEpOB
CHEXHO-JIEASIHOTO TeJla B IIeLepe, YTO CBA3AHO C OONBIION MHEPIMOHHOCTBIO CHEXXHO-JIENSHBIX
00pa30BaHMii, KOTOPBIE PACIIONIATAIOTCS B 30HE OTPULIATENIBHON TeMIIepaTypHOH aHOMAJINH MEeIepEL.
OTO 03HAUYaEeT, YTO CEPbE3HBIX M3MEHEHUH B KJIMMAaTUYECKHUX W THAPONIOTMYECKUX MapameTpax B
STOW YaCTH MEIEePHON CUCTEMBI B ONM)KaNIIINe TOBI OXKUIATh HE MPUXOIUTCS.

Pabora eimonaeHa npu nogaepkke PODU, rpant Ne 17-55-40003.
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PaiioHupoBaHue 3KCTpeMaJIbHBIX T€0PUCKOB B Pail0HAX COBPEMEHHOT0
BYJIKAHO-IJISIUAJIBLHOTO B3aUMOAeHCTBYS

(Ha mpumepe nojyoctpoa Kamuarka)
Manesuu T.M., Mapuenko E.C., Mypasbes 51./1.
Hucmumym eynxanonoeuu u ceiicmonoauu /[BO PAH

B npenenax mo6oro pernoHa UMEIOT PacIpOCTPAHEHHUE T€ WM MHBIC OMACHBIE PUPOIHBIC
NPOLECCHI, KOTOPBIE CIIOCOOHBI OCJOKHUTH CTPOMTEIBCTBO M JKCIUIyaTalUI WHKEHEPHBIX
COOpPY’KCHUH, pa3IM4Hble BHUAbI NPUPONONONB30BAHMSA, [Ja W IPOCTO  YEIOBEYECKYIO
KU3HEIESTeIbHOCTb. B OONBIIMHCTBE CIy4aeB 3TH NPHUPOIAHBIE MPOLECCHl AOCTATOYHO XOPOIIO
U3y4eHbl M WX PACIPOCTPAHEHHWE C TOW WJIM WHOH CTETEHBIO AETAJIbHOCTH IPEICTABICHBI Ha
TeMaTnyecknx kaprax. OpmHako M30BITOK MHOOPMALMM YacTO 3aTPYAHSET BBIIBICHHE CaMbIX
OMACHBIX YYaCTKOB, B TpeIesiax KOTOPBIX BEPOSATHOCTb HX pa3pyIIUTENIbHOTO BO3ICHCTBHS
HanOonee Bbicoka. OCOOEHHO 3TO 37000MHEBHO JIsl PETUOHOB II€ B3AUMOACHCTBUE PA3HBIX BHIIOB
SKCTPEMAJIbHBIX MPUPOIHBIX SIBJIEHUH MPOLECCOB MOXKET MOPOXKAATh KaTacTpopuueckne COOBITUS
KOMIIJIEKCHOW MPUPOLBIL.

[Tpobnema MOBEPXHOCTHBIX KaTaCTPOPHUECKUX MPUPOIHBIX MPOLIECCOB, TAKUX Kak 00BaJIbI,
OTIOJNI3HH, TOABM)KKH W OOpYLIEHHs JICIHWKOB, JABHHHBIC TIOTOKHM, a TaKXe TAaKUX PEIKUX
KPyTHOMAcCIITaOHBIX BYJKAHHMYECKUX SIBICHUN KAaK HANPABJICHHBbIC B3PBIBBI, B PafOHAX aKTHBHOIO
BYJIKAHU3MA SIBISIETCS BAXKHOM C TOYKM 3PEHHs MPOrHO3a M MPEAYNPEKIEHUS BO3MOMKHBIX
OTPHULIATENIbHBIX TOCTEACTBHIA TaKUX COOBITUH Ui HAXOMSINEroCs B OKPECTHOCTSIX BYJIKaHA
HaceneHuss W WHOpacTpykTypbl. I[lpouecc ¢opmupoBaHusi MOMOOHBIX COOBITUMN, BKIIIOYAET
TpaHCHOPMALMIO THIA ABMXKEHUSI OT JISASHBIX JJABUH WJIH JIGAHUKOBBIX MOABIDKEK B OOJIOMOYHYIO
JaBUHY U, HAaKOHEL, B BYJKAHOTCHHBIH cenb (Jlaxap) H3-3a HACBHILEHHS B XOI€ IBMKEHUS
00JIOMOYHOH MacChl TAJIOH BOIOM.

OneHka OMacHOCTH ISl STUX THIIOB MPABUTALIMOHHBIX TIOTOKOB YPE3BbIMAIHO TPyIHA H3-32
UX XapakTepHBIX OCOOEHHOCTEW (B TMEpPBYIO Ouepeldb U3-3a TOBBIIIEHHBIX TEMIIEPaTyp U
ra30HACHIIIEHHOCTH NIepeMeIaeMbIX MacC IOPON), YTO MPUBOIUT K SKCTPAOPAUHAPHBIM CKOPOCTSIM
U JaJbHOCTH  BBIHOCA OTJIOXKGHMH Ha TNPWIETAOIUe HU3MEHHOCTH; MPOrPECCHPYIOIIETO
HACBIIIEHUs [TOTOKA BOJAOH BIOJNb MyTH CIEJOBAHUS, KPYyTOH Nepenas BbICOT B HAYaJbHBINA MEPHON
IBYDKEHHST, COITPOBOXKICHUIO BO3AYIIHOW yIApHOHM BOJIHBI B JIABUHHOH (ha3e MOTOKA, BOBJIEUEHHUE
IOTMOMHHUTEIBHOTO MaTepuaja Mo NyTH cxofa (KOTOPBIH MOXKET BKJIIOYATh CHET W PBIXJIbIHA
OOJIOMOYHBIH MaTepua); U MOBTOPSIEMOCTh MONOOHOTO COOBITHS. Takue COOBITHS MOTYT 3aTPOHYTh
o0acTH, OTHANICHHBIE OT BYJIKAHOB M JIEHUKOB, KOTOPBIE paHee CUMTAIUCH Oe30macHbIMH. Jliist
TIIATENIbHOW OLICHKH 3THUX PENKHX KaTacTpOoQUUECKUX SBJICHHN, OCOOCHHO €€ TNIaBHOW CTa/uy,
HEOOXOOMMO pa3BHBaTh HOBBIE TEXHOJIOTMM OLEHKH T€OPUCKOB B palOHAX COBPEMEHHOIO
BYJIKAHU3MA.

B Teuenne nctopuueckoro nepuoaa HaOMIONEHUH 3a AeSITEIbHOCTBI0 KAMYATCKUX BYJIKAHOB
HaOMIOAaMNCh PA3HOTO THIA KAaTaCTPOPHUECKHE MPOLECChl Ha HX CKIOHAX, NPUBOASINUE K
U3MEHEHHIO TPUIIOBEPXHOCTHOW CTPYKTYPBl ByJKaHA M COIMPOBOXAAIOLIMECS pa3pylleHUsIMH
BEPXHUX YacTel MX MOCTpPoek. Macirad 3TUX pa3pylleHHuH He3HAYUTENbHBIN JJisi BCero odbema
TeJa BYJIKAHA, M MX JIOKAIM3AaLHs Ha OTJENbHBIX YUACTKAaX CKJIOHOB 3aBHCHUT OT MHOTHX (PaKTOpPOB:
OT THUIA HU3BEPXKEHUs (SKCIUIO3MBHOE - 3(Qy3uBHOE, TEPMUHAJIBHOE - JlaTepajbHOE W T.IL),
OKa3bIBAIOILEINO HEMOCPEACTBEHHOE BO3ACHCTBUE HA IMOBEPXHOCTb BYJKAHMYECKONW MOCTPOUKY,
JaBJICHUsT MarMbl Ha BHYTPEHHHE CTEHKH KAaHAJOB B IIOCTPOMKE, W3MEHEHHs HAKJIOHA W
neopManui MOBEPXHOCTH PAa3HBIX YacTell ByJKaHA, BHEIPEHUS Na€K U CHJUIOB IO TEKTOHHYECKH
ocnableHHbIM 30HAM BYJIKaHA, XapakTepa B3PBIBHOW MEATENIbHOCTH, Pa3BUTOCTH COBPEMEHHOTIO
OJIEICHEHUS] Ha BYJKAHE W XapakTepa ABIDKEHHs JICTHUKOBBIX MAcC, M, HaKOHEL, CeHCMUYeCKOM
AKTHBHOCTH TIO[ BYJIKAHOM (3€MJIETPSCEHUS] M BYJIKAHUYECKOE JpPOKaHHE B TOCTPOHKE,
BO3HHKAIOIINE HA PA3JIMYHBIX CTAIMSIX M3BEPIKECHUS), U IIyOWHHBIE 3eMIIETPSICEHHS, HE CBSI3AHHBIC
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C W3BEPKEHUSIMH HemnocpencTBeHHO. Kaxkmpli w3 3TuUX (aKTOpPOB BHOCHUT CBOH BKJIAA B
YCTOMYMUBOCTD MOCTPONKH U MOXKET CIYKHTb KaK JJIsl MOATOTOBKH CPeAbl il OOPYLICHUH, TaK U B
KaueCTBe TPUrTepa JJIsl Hadaia KaTacTPO(UIECKOTO COOBITHSI.

Pabora BemonHeHa npu ¢puHaHCOBOH nmonaepskke Ipesnauyma JIBO PAH (rpant Ne 18-5-07).
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CoBpemenHoe cocrosinue ojenenenusi Kamuarkn
Mypasbes A5
Hucmumym eeoepaguu PAH, Mockea

anton-var(@rambler.ru

ITo cocrossamo wa 2002-2015 rr. omemenenme Kamuarku Opiio mpencraBieHo 643
JenHUKamMu o0melt mromanpo 769.47+30,27 kM’ OneneHeHHE PACHPENENeHO MO TEPPUTOPUH
NOJyOCTPOBAa HEPABHOMEPHO BCIEACTBHE pa3sHOOOpasust (GopM Makpopenbeda, KIMMATHUECKHUX
pasnu4uil, HANU4YUs WIH OTCYTCTBUSL COBPEMEHHOIO ByJKaHM3Ma. PallOHBI M y35Ibl ON€AeHEHUs
Kamyatkn MOXXHO pa3OWTh Ha TPU TPYMIIBEL, CYLMIECTBEHHO PA3UYAIOIINECs CTENEeHb Pa3pylleHUs
BYJIKAHMUYECKHUX IMOCTPOSK W TOPHBIX XpeOTOB, W, KaK cCieacTBue, Habopamu MOPQOIOTHIECKUX
TUIOB JIETHUKOB. | — paliOHbl AKTUBHOIO BYJIKAHW3MA, 2 — paliOHbl YE€TBEPTUYHOIO BYJKaHU3MA, 3
— HEBYJIKAHUYECKHUE PAMOHBIL.

B paiionax akruBHOTrO ByiakaHm3Ma Kamuarku pacrmonosxkeno 92 jenHuka oOmei miomaabo
264,08+9,39 kM’, B paliOHaX 4YETBEPTMYHOTO ByJKAaHM3MA — 366 JIEIHUKOB OOINEH IUIONIAIbIO
375,09+14,4 km’, B HEBYJIKAHMYECKUX paiioHax — 185 nmempnmkoB obOmed mmomanpo 130,3146,48
kM. TIpocnexuBaeTcst 3akOHOMEPHOCTh U3MEHEHHUS! CPEINHEN TUIOIAAN JIEMHUKOB B 3aBUCUMOCTH OT
TUTA paiioHa oneneHeHus. Tak camble KpymnHble JenHukn Kamuarku (cpennuil pasmep negHuka 2,87
KM’) HAaxOmATCS B paiioHaX aKTUBHOTO BynkaHusma. JlenHuku Opmana (42,33+1,16 km’) wu
Bormanosuya (42,26+0,85 kM), pacrnosoxeHHble B paiioHe KIOueBCKOro ByJiKaHa, SIBJISKOTCS
KPYIHEHIINMH JIETHUKaMU MarepukoBor dactu Poccumn. CpenHuii pasmep JEIHUKOB PaiiOHOB
YETBEPTHYHOIO ByJKaHM3Ma cocraBiuser 1,02 kv’ HauMeHbIMi CpemHuil pasMep JEIHMKOB Ha
Kamuarke HaOMONaeTCst B HEBYJIKAHUYECKHUX parioHax — 0,7 KM’

B pacnpenenennn Mopdonornyeckix TUMOB JIGAHUKOB IO paiioHam oneneHenuss Kamuarku
pPa3sIUYHBIX THUIIOB TAKXKE MPOCIEKUBACTCS 3aKOHOMEPHOCTb. Tak KapoBble U KapOBO-AOJHHHBIE
JIETHUKY MPAKTHYECKH OTCYTCTBYIOT B pailOHaX aKTHBHOTO BYJKAHHM3Ma, IOCKOJBKY (POPMHUPOBAHNE
COBPEMEHHOTO Makpopeibeda B HUX el He 3aBepIIIOCh. B palioHaX 4eTBEPTUYHOTO ByJKaHH3MA
JOJIsl KapOBBIX JIGAHUKOB cocTaBiisieT 26,2 %, a kapoBo-monuwHHBIX 15,3 %. Haubonbimas moms
KapOBBIX JICTHUKOB HAOTIOAAETCs B HEBYJKAHUYECKUX paiioHax KamuaTku, rie oHa cocTasisier 56,8
% (momnst kapoBo-1OMUHHEBIX 14,1 %).

Haubonee Hm3koe pacmonokeHue (POHTOB JIEMHUKOB HaOmomaercss Ha KpoHolkom
nojyocTpoBe. B vactHoctr ¢ponT jenauka Kopeito B 2013 1 pacnonarancst Ha BeicoTe 0kojio 300
M.

Onenenennie KamuaTku KkpaiiHe HEpaBHOMEPHO pacIpeleseH0 B 3aBUCUMOCTH OT
SKCMO3MLMU JIEMHUKOB. Tak HamOONpIIyI0 MO0 OT IUIOMAAN OJIEACHEHUs] MOJyOCTPOBa
COCTaBJSIIOT JIGAHWKH Ioro-3amagHod (24,2 %), 3amamgaoii (24 %) u Boctounoit (18,6 %)
SKCTIO3MLINH, HANMEHBIIYIO — JienHUKU ceBepHoit (0,8 %), roxkHoM (4,2 %) u roro-Boctounoi (8,3
%) SKCIO3ULMHA. DTO SIBISIETCS CIEACTBHEM TOTO, YTO OCHOBHBIMH HCTOYHMKAMH aTMOC(EPHBIX
ocankoB Ha Kamuarke sBnstorcss OxoTckoe Mope Ha 3amaae M Tuxuili OkeaH Ha BOCTOKe, a
KPyTTHEHIIEe TOpHbIe XpeOThl UMEIOT CyOMEPHINOHATIBHYI0 OPHEHTALIHIO.

PaGora BemonHeHa mnpu mnopmepxkke Tembl Ne 0148-2014-0007 tmutaHa Hay4HO-
uccnenosarenbckux pador MucruryTa reorpadpuu PAH.
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N3menenne geqnuka Tomuu (LleHTpasbHbIil AaTaii) 3a nepuon

HHCTPYMEHTAJIbHBIX HAOJIH0AeHU
Ocranun O.B.', Ibsixosa I.C.!, Kosanes M.B.', Bypbim P.JI.", Otrou6asip A3m63pa.°
' Anmaiickuii 2ocyoapemeennviit ynusepcumem (2. bapnayn, Poccus)
? Xosockuii 2ocyoapemeennvtil ynusepcumem (2. X060, Mownzonus)

HNucTpymeHTanbHble HaOmoneHus: 3a JenHukamu LleHTpanbHoro Antas Bemytcs ¢ 1897
rozia. 3a 3TOT NepUON IIOLIAN MaJIbIX JIEAHUKOB cokpaTuiuch Ha 20-40%, a kpynHbIx Ha 8 — 20%.
Jlenauk Tomuu pacnonoxeH B LlenTpanbHoM Anrae, 3amagHOM JIEMHUKOBOM y3iie KatyHCKOro
xpeOTa, B BepXOBbe MONUHBI p. Mynbra, B ucTokax p. Tomuukn. OH OTHOCHTCS K «TETLJIBIM»
JIEMHUKAM, UMEET HECONBIIYIO IONIaAb — 9yTh Oojiee 1 KM®, U 3aJleraeT B JByXKAMEPHOM LIUPKE B
nuarna3oHe BbICOT 2260 — 2850 m. bonpias yacTh JegHMKAa NpUypodeHa K npaBomy kapy. Ilepsas
tornorpaduueckasi cpbeMkKa JegHuka Tomuu Opita mpoBemeHa B 1973 . PM. MyxaMeTOBBIM.
[ToBTOpHBIE ChEMKH JIeAHUKA MPOBONWIUCEH B 1983, 1995, B 2009-2010 rr, B 2016 1. (yacTuyHasi —
npasblif kap). B 2017 . Hamu ObUta MpoBeAeHa CheMKa MOBEPXHOCTH JIEIHUKA, C UCTIOIb30BAHUEM
GNSS-npuemunka (ITTOHACC/GPS) Leica GS08plus (6a3a u posep). CbeMkoil ObUIO OXBa4E€HO
nopsiaka 80% muomanu nenHuka. CpaBHEHHE JaHHBIX O BBICOTE MOBEPXHOCTHU JIEAHUKA MOKA3AJI0,
yro 3a nocnenHue 45 net (¢ 1973 1), MOBEpXHOCTH JIGAHUKA MMOHM3MJIACh B cpenHeM Ha 30 m. B
LIEJIOM, CKOPOCTb U3MEHEHHMs IMOJIOKECHUsS! MOBEPXHOCTH JIEAHUKA B NEPUOA HHCTPYMEHTAJIBHBIX
HaOMIOAEHNH W3MEHsIaCh BEChbMa HE3HAYMTENIbHO, COCTaBisis He Oonmee merpa B rox. llmomans
nenuuka Tomuu B 1973 © no pesyssraram Tonorpaduueckoil cbeMku cocrasuna 1,55 km? 82010 1
— 1,25 xM’; cOBpeMEHHasi IUIOIANb 1O AAHHBIM TIOJIEBBIX W3MEPEHHI W memuppUpOBaHUs
KOCMUYECKOM cheMku B 2017 . cocrasuia 1,1 km®. Takum 0Opa3oM, IIOMAAb JE€IHUKA 33 TIEPUOL
WHCTPYMEHTaJIbHBIX HaOmoneHnii cokparunack Ha 29%.

B 2017 romy ¢ Uenbl0 BBISABJICHHUS MOIMHOCTH JieAHWKA ToMud OBLIM TPOBEIECHBI
reopr3nUecKie HCCIENOBAHUS METONOM Treopaaunonokaund. Ilepele MOJOOHBIE HMCCIETOBAHMS
NpoBOAMINCH Ha JaHHOM JeaHuke B 2000 r  mom pykosoactBoM C.A. Huxuruna.
3adukcupoBaHHasl TOrIa MaKCUMaJIbHAsE MOIITHOCTD JISTHWKA cOCTaBuia 55 M, cpemusis — 31,2 m.
Hamu Opin ucnonb3oBan reopagap PYTHON-3 ¢ antenHbiM Onokom 50 MI'm. Dta wacrora
no3BoJsieT qocturath ryonHuoct 40 M. Ilpodumu reopaauonoKamoHHOTO 30HANPOBAHUS OBLIH
3aJIOKEHbI B 30HE AaKKyMyJSIMHM JIEAHWKA, C TaKUM pacyeToM, 4ToOBl TPOWTH BONMU3U
MaKCHMaJIbHbIX OTMETOK TOJIIMHBI JIEAHUKA, yka3aHHbIX B pabore C.A. Hukuruna. IlpoiinenHoe
paccrosiane (gukcupoBaniock ¢ mnomombro GPS. AHanmus mNOJMyYeHHBIX MAaHHBIX IMOKA3al, 4YTO
MaKCHMaJIbHAsl TOJIIMHA JIEAHUKA TIO JIMHUM MPOoMIss cocTaBisieT 25-27 MeTpoB (B LIEHTPAJIbHBIX
4acTAX KapoB JIGAHHUKA), CPEIHssl TOJIIMHA H3MeHsieTcss B mpenenax 16-17 m. MunHmuManbHas
MOIITHOCTD JIGAHHUKA T10 JIMHUU MPOQUIIS COCTaBHJa 5 METPOB (B MeCTe IMepexofa OAHOTO Kapa B
OpyTOit).
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Cucrema CUTHAJIM3alHH O JIaBHHAX, CCJIAX, OITOJI3HAX H ITABOAKAX
Muawraes C.B.', Uepnoyc I1.A.>, ®enopenxo 10.B.', ®unaros M.B.!, Jlapuenko A.B.!
! Honspuviii 2eogpusuveckuii uncmunmym, 2. Anamume, “2. Canxm-Ilemep6ype

[Ipennaraercss mpocrass Hemoporasi CHCT€Ma OIOBEINEHUs O MPOU3OIIEAIINX ONAaCHBIX
CKJIOHOBBIX siBleHUsIX. CHCTeMa PErucTpUpPyeT SIBJICHHE C TIOMOIIBIO 3JIEKTPOHHBIX JAaTYHKOB
MOJIOXKEHHSI U TiepeaaeT nH(popManmio o COOBITHN TTO MOOWIBHOH Tee(OHHOM CeTH Ha KOMITBIOTED
OTBETCTBEHHOTO 32 KOHTPOJIb 3THUX SIBJIEHUI aexxypHoro u B Buge CMC Ha 3apaHee omnpeneeHHbIe
teneoHbl. Perucrpupyrolnee u nepeparomee yCTpoiHcTBO BMecTe ¢ OjokoM nutanus (3 Oarapen
tuna AA) umeer HeGombume rabaputht (0,15x0,05%x0,05 wm’) u Bec (0,1 kr), momemaercst B
yAApPOTIPOYHBIA TE€PMETHYHBIA KOPIMYC M MOXKET 3aKpEeIUIAThCS Pa3IMYHbBIMH criocodamu, B
3aBHCHMOCTH OT THUIA 337a4H U YCJIOBHH B KOTOPBIX €€ HeoOxonuMo pemats. PaboTocnocobHOCTh
PETUCTPUPYIOIINX YCTPOHCTB KOHTPOJIUPYETCS YIAJEHHO C 3aJlaHHOW TOTpedWTeNneM 4YacTOTOH.
KonuuectBo perucTpupyromux yCTPOWCTB B CHUCTEME MPAKTHYECKHM He orpanudeHo. Jlnd
KOMIIBIOTEPA, Ha KOTOPBIH MepenaroTcs cooOIieHus pa3padoTaHa MpOorpamMma, IMO3BOJISIOLIAS
BU3YAJIM3UPOBATh NMPUXOMALIYIO C PA3IMYHBIX YCTPOHCTB MHPOPMALIUIO, B TOM YHUCIIE, TOKAa3bIBATh
HAa KapTe MeCTa 3apEerUCTPUPOBAHHBIX sABJIeHUN. B Teuenune 3umHux nepuogos 2016-17 u 2017-18
[T CHCTeMa MpPOIIJa OMNBITHO-MPOMBINUICHHbIE HCTbITaHusd B AQO «Amarur» B XuOWHAxX, rae
UCTIONIb30BANIACh I CHUTHAJIM3ALMK O COINEALINX JIABUHAX M BOIOCHEXKHBIX IOTOKAaX, IMOKAa3aB
BBICOKYIO pPabOTOCIOCOOHOCT U HaaekHOCTD. [IpuBonsTcs pesynsrarsl ucnbiranuid. [1o sxemanuro
norpedurensi, B Cjy4ae OTCYTCTBUSI B MECTE€ YCTAaHOBKM MOOWUJIbHOW Tene(OHHON CBs3H,
nepenaroliee yCTpOHCTBO MOXKET OBITh BBINIOJHEHO B BUAE paano Moayss. Mcnonbp3oBaHHe
CHCTEMBbl CUTHAJIM3ALMH MO3BOJISCT, B YCIOBUSAX PEAKUX HAOIIONEHWH M OTCYTCTBUS BHIUMOCTH,
IOCTAaTOYHO TOYHO ONPEAeNsiTh  BpeMs  MPOW3OIIEAIINX  SBJICHUH M, CJIEJOBATENbHO,
COBEPIIEHCTBOBATh METOIBbI UX MPOTHO3MPOBAHUS, a TaKXKE€ CBOCBPEMEHHO NMPHUHUMATb MEPHI IO
HEJIOMYINEHNIO CBA3aHHBIX C HHUMH YpPE3BBIYAMHBIX CHTyalWH, OMNEPaTUBHO OPraHHU30BBIBATH
MIOMCKOBO-CITIACATENIbHBIE M BOCCTAHOBHTENbHbIE paboThl. CucTeMa MOXET ObITh COMpsDKEHa C
Pa3NUYHBIMA  HUCIIOJHUTEIBHBIME yCTpOHCTBAaMU (CBETO(OpPBI, HUIardayMmbl, CHPEHBI W T.J.).
PaccmarpuBaroTcsi BapuaHTbl HCIOJNB30BAHHMS CHCTEMbl JJISI PETUCTPALMH  THIPOIOTHYECKUX
XapaKTEPUCTHK, CEJIeH, OMOI3HEeN U JIp.
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O BBICOTHOI MOSICHOCTH U IMHAMHMKE H3MEHEHHUS TeMIIEPATyPbl TOPHBIX MOPO.
B xpe0Te Cynrap Xasita
Coiconsitun P.I., Cepuxos C.HU., Kene3unxk M. H.
Huemumym mepznomosedenus CO PAH, Hkymck, Poccus
robertseesaw(@gmail.tu

Mep3snora B ropax wuMmeer crnenupuieckue OCOOEHHOCTH (QOPMUPOBAHUS M PA3BUTHS,
00y CJIOBNIEHHBIE MMECTPOTON MPUPOAHBIX yciopwit. Xpeber CyHrap-Xasra pachojoKeH B FOr0-BOCTOYHON
Axytun. Ota 001acTh €NMHCTBEHHAS B LIEHTPAJbHO-KOHTHHEHTANbHOH dacti CeBepo-Bocroka Aszum ¢
HaJu4MeM 3HAYUTEIBHOIO COBPEMEHHOIO HAa3eMHOro ojeaeHeHus. PalioH Xapakrepusyercss pesKo
KOHTHHEHTaNbHbIM KiuMaToM. CpenHerofioBas Temieparypa BO3Ayxa IO MeTeocTaHIUM Bocrounas
cocraisier —11,0°C. 3a mocnenane 70 nmer tpena eé mosbimenuss coctasun 0.33°C/10 ner. 3umbl
XOJIOHBIE M MAJIOCHEKHBIE, HAUNHAIOTCS B KOHIIE OKTSIOPS, TIOCIEIHII CHET B TOJIMHAX CXOAWT B Havyae
Mas, B ropax B cepenuHe uroHs. Jleto xoporkoe, ymepenHoe. I'omosas cymma ocaakos 500-700 mm.
Penped cpenHeropHslii, anbnuHACKOro THMA.

OcHOBHBIMU (haKTOpaMH, OMpPEAENAIOMNMU (OPMHUPOBAHUE TEMIIEPATyPHOTO PEKHUMA TOPHBIX
NOpPO B CJIO€ TOAOBBIX Teriooboporos xpedbra CyHrap Xasrta, SIBISIOTCS: penbed MECTHOCTH, IO
BO3IEHCTBHEM KOTOPOro (OPMHUPYIOTCSI MHKPOKJIMMAT, YCIOBHS TEIUIOOOMEHAa Ha IOBEPXHOCTH,
teruiopusnueckne cpoiictBa mopon. MMeHHO 3TH (akTOpbl ONpenesitoT OCOOEHHOCTH TETUIOBOTO
pE’KUMa IPYHTOB B CJIO€ TOIOBBIX TEIIOO0OPOTOB U FEOKPHOIOTMYECKHE YCIOBHS PETHOHA.

B 2010 rony corpynHukamu nabopaTtopun reoTepMUN B CpeaHeM TedeHnd p. Boctounas Xangeira
(mputox p. AxnmaH), B 200 KM ceBepo-BOCTOYHEE M. XaHIbIra OBUIM HauyaThl HCCIENOBAHUS 32
TEMIIePaTypHBbIM PEKUMOM TIOPOX B Pa3iMyHbIX JaHAmadTHeX yciaoBusx. B mepuox ¢ 2010 mo 2017
rog Opuio obopymosano 18 pexuMebIX mwomanok. I[lnomane oxeaTa TEPPUTOPUU HCCICIOBAHUIA
cocraBmia 20 kB. kM. Ha Bcex TouKax, ¢ IMOMOIIBIO aBTOMATU3UPOBAHHBIX CUCTEM BEAYTCS HAOIONEHUS
3a TeMIlepaTypoit mopon Ha miyOuHe 1 mMerp, B 5 CkBakuHax - 10 mIyOuHbI S - 60 MeTpoB. BeICOTHBIE
OTMETKH HaOJNIOaTeNbHBIX IUIOLIAIOK pAacIoyiaraloTcsl B mHTepBaje BbicoT 600-1750 merpoB Han
YPOBHEM MOpS.

AHanM3 TONYyYEHHBIX MAaHHBIX, MO3BOJMJ JaTh OLEHKY  OcoOeHHocTel (OopMUpOBaHHUS
TEMIIEPaTYpHOTO PEXHUMA TOPHBIX IOPOJ, OLIEHUTh pPEaKLUI0 TeMIepaTypbl IMOpPOHd B Pa3IMUHBIX
JaHAma(pTHBIX YCIOBUAX HA U3MEHEHHE KJIMMaTa. 3a CEeMHJIETHUH Meproz HaOMONEeHUH yCTaHOBIJICHO:

- B mpenenax BeicoT oT 800M no 1200M (TaexkHast 30HA) CpeOHErofOBasi TEMIepaTypa MoOponm Ha
riybuae 1 merp wusMmensiercss B awamasoHe ot -3,9°C go -7,2°C, obpasys MOsiC MHTEHCHUBHOTO
pacnpeneneHus;

- Ha BbIcoTax oT 1200 mo 1600 M (moaroibLOBast 30HA) 3TOT AMANA30H U3MeHsiercs or -6,2°C 1o
-7,4°C 1 popMHpYET MOSIC YMEPEHHOTO PACIIPEAEIICHIS TEMIIEPATY PH,

- B MEXTOIOBOM LIMKJIE CPEIHErofoBas TeMIeparypa pyHTOB Ha miyomHax oT 1 mo 3 M mmeer
TEHJICHLMIO K TOHW)KEHUIO, a Ha mIyOmHax oT 7 70 25 M TeHIEHIHIO K MOBbIeHnto ¢ TpeHaom 0,03
°C/ron.
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CoBpemMenHbIe H3MeHeHHs1 TOpHOTO oJieaeHeHus 3emun [lpunna Kapaa u
3anaaHoil yactu 3emim Hopaenmesnbaa (apx. HInuudepren)
Yepuos P.A,, Mypasbes A.5.

Hucmumym eeoepaguu PAH, Mockea
rob3 1(@mail.ru

ITorerienne knmumara Ha apx. LlmunbGepren, nauasmeecs B 1920-x romax, NpUBENO K
3HAYUTENILHOMY COKpALIEHUI0 €ro TOpHOro osneneHeHws. HamOonbimne W3MEHEHHs] TOPHBIX
JIEMHUKOB OTMEUEHBI B 3amanHoi yactu 3emiau Hopaenmensaa u Ha octpose 3emist [lpunima Kapna.
VYBenmuueHne CpemHuX JIETHUX Temreparyp Bosayxa no 1,5°C 3a mocnenHue TONBEKa Ha 3TOU
TEPPUTOPUN TIPOUCXOAMIO Ha (pOHE HEOONBIIOTO YBEIMYSHHs KOJIMYECTBA TBEPABIX OCAIKOB B
koHIe XX BE€Ka, 4TO MPUBEJIO K MOBBIIIEHNUE YPOBHS KIMMATHYECKON CHEroBou uHUM Ha 200-250
M. MHOTH€ JIeTHUKH, PACTIONOKEHHBIE HA HU3KUX TUIICOMETPUYECKHUX YPOBHSX, JINLIMIUCH O0NaCTH
AKKyMYJISILIMY, & UTHTEHCUBHOE JIETHEE TasHUE NPUBEJIO K UX 3aMETHOMY COKPALICHUIO.

CpaBHeHHE TpaHUI] JEIHUKOB MOKa3aso, 4to ¢ 1936 mo 2016-2017 rr. miomans JETHUKOB
3anaaHoi vactu 3emuin Hopaenmensna cokparunack Ha 169,48 km? unm Ha 49,5%. Onenenenue
3emmu Ilpuana Kapna 3a Tor ke mepuon cokpatuioch Ha 58,17 km? mnmm 50,9%. HauGompiuue
abCONIOTHBIE MOTEPH IUIOMAAN OOECHeumsIn KPyIHbIE JOJMHHBIC JCOHUKH U MHOTOYHCIICHHbIE
MaJible JIEMHUKH, JIEXKaIue Ha BbicoTax Hike S00 M.

Haubonbme TemMnbl COKpalieHns JETHUKOB ObUTH OTMEYEHBI BO BTOPOH MONIOBHHE XX BEKa
Ha o. 3emus Ilpunua Kapna u ¢ 2000-x rr. B 3anaaHoii yactu 3emnu Hopaenwenbna. Ilpu stom
JIEHUKMY, JIeXallue B LIeHTpajbHbIX M BOCTOUHBIX paiioHax 3emun Hopneninenbna, okaszanuch
Oonee yCTOMYMBEI K KIMMAaTHYECKUM U3MEHEHUSIM, OJaromapsi UX BBICOTHOMY ITOJIOKEHHIO B OoJee
HU3KOMY TemrepatypHoMy (oHy y BocTouHOoro mnobepexbss o. 3amagseiii  [InmunbepreH.
Haubonpmmii Bk1ag B cokpaiueHue riomann oneneHenus 3emun [Ipurna Kapna BHecnu s3bIku
KPyIHBIX JIGAHUKOB, pAaCHOJOKEHHBIX HAa BOCTOUHOM mobepexxee. B 2017 romy momans
oneneHenust 3emuu [Ipunua Kapna cocrasuia 56,0143 kM2, a morepu miomanu JegHUkoB B 1990—
2017 rr. coctaBnsmn okono 0,8 km? unu 1% B ron. Ilmomane ojgeneHeHus 3amagHON 9acTH 3eMITH
Hopnenwensna B 2016-2017 rr. cocraBasana 172,73+£9,31 kM3, a €€ €XKEeromHoe COKpAlLlCHHE B
nepuog ¢ 1990 mo 20162017 rr. — 2,78 km? unu 1,1%.
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Coxpamenue oJieieHeHrne ropHoro y3ja Tasan-borgo-Ona ¢ makcnmyma

MaJIOIro JICAHMKOBOI'0 mepuoaa
l'anromkun LA., Yuctakos K.B., Kynaesa E.II., Borkos U.B., banues /I.B.
Canxm-Ilemepo6ypeckuii cocyoapcmeennutii ynueepcumem, Mncmumym Hayk o 3emne

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

Hccnenosanne OCHOBAHO HA pe3yJibTaTaX MHOIOJIETHUX MOJEBBIX HUCCIENOBAHUN, aHAIU3E
CIy THUKOBBIX NaHHBIX 1 ADC. B Manblil JIETHUKOBBINA MEPUO PEKOHCTPYHUPOBAHO 243 jenHHUKa
cyMMapHoit momanso 353,4 km®. [o pesyasraram nemuppuposanust caumkoB Corona k 1968 .
YHCIIO JIETHUKOB BO3POCHO (236) Npu yMEHBIIEHHH CyMMapHOM miomanu g0 242 km”. Ha 2010
(¢ HOTONMHEHWsIMU MO pesyjbraraM IMoNieBbIx uccienoBanuii 2015 © wm 2018r) oneneHenwue
npencTasneHo 237 nenHuKamMu cyMmmapHoi muomansio 2009 kv’ Takum 06pa3oM, ¢ MAKCUMyMa
MAaJIoro JIEMHUKOBOTO MEepUoAa oJiefieHeHne TOpHOro y3na TasaH-borgo-Omna cokparunocs Ha 43%,
YTO HECKOJIbKO MEHBINE [0 CPABHEHHMIO C COCEIHHUMH JIETHUKOBBIM LIeHTpamu (xpeber Uuxauesa,
maccusbl Llambarapas, Llenren-Xaiipxan, Monrys-Taiira). BepositHast npudmnnaa — Oonee ryMuaHbIe
ycnosust ropHoro ysna Tasan-bormo-Omna, a takke mpeoOnananue Oonee KPYMHBIX JIETHUKOB,
OTHOCHUTEJIBHO YCTOWYUBBIX K MOTEIUICHUIO. BiusHHE pa3sMepoB JIEAHUKOB HAa UX YCTOHYMBOCTb
MOATBEPKAACTCS PA3INYUSIMU B OTHOCUTENIBHOM COKPALIEHUH JIEAHUKOB B Pa3HBIX 4aCTsIX MacCUBa
Tapan-bornoOna: HauMeHbinee cOKpameHue mnpousomio B Oaccerinax p. Llaran-T'on (27%) wu
Canraneip (37%) tne pacrmoyioskeHbl HawOoliee KPYMHBIE JISTHUKH, HANpPOTHB, HAa CHWKEHHOHN
nepudepun MaccuBa, rae MpeodiagaroT Masble JIEJHUKH, OTHOCHTEJIBHOE COKpalleHne ObUIo
BeNUKO (74-79%). AHamu3 COKpaIleHus MATH KPYIHBIX JOJIMHHBIX jeaHukoB TaBan-bormo-Oma c
MaKCHUMyMa MaJIOrO JIETHUKOBOIO MEPUOAA MO3BOJINI BbIIBUTE TPEHA K YCKOPEHHUIO OTCTYMAaHUS UX
SI3BIKOB, TEPBBIM MMIYJIbC YCKOPEHUs MX OTCTynaHuss uMen mecto B 1970-e romwl, BrOpow
HaOIOaeTcsl B MOCJIENHEE AECSITHIIETHE, KOra OTMEYAINCh CKOPOCTH OTcTymaHust 10 40-70 m B
TOf.
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N3mepeHne MOIHOCTH JIGAHUKOB
HA OCHOBE AHAJIN3A MEePEeMEHHOI COCTABJISIOIIECH MOTEHIUAJIA

MPH BePTHKAJIbHOM JIEKTPHYECKOM 30HAHPOBAHUM
Ceprees U.C., HItbikoBa H.B., lN'Hwomxkux /[.A., [nedoBa A.B.
Cankm-Ilemepobypeckuii 2ocyoapcmeennuvtii ynueepcumem, Hncmunmym nayk o 3emiue

B mpouecce nposeaerust MHCTUTYTOM HayK O 3eMji€ KOMIUIEKCHOW NNISLHOJOTHYECKOMN
skcnenuuu jJetoMm 2017 1. B 3amagHoit MoHronuu ObLT BBITOIHEH psii reopU3NIeCKUX U3MEPEHUH
MO THITy BEPTUKAJIBLHOTO JJIeKTpudeckoro 3oHaupoBaHusi (BD3) ¢ dukcanueli mnepeMeHHOM
COCTABJISIFOLIEH HAMPSIKEHUS.

Usmepenuss Obutn BBIOJHEHbI B 13-TM TOukax JjenHuUKoB MaccuBa LlambGarapas. Ilpu
aHaJau3e IMOJYYEHHBIX CHEKTPOrPaMM BBIBJIEHO, 4YTO KpOME IIYMOBOH COCTaBJISIOLIEH
MPUCYTCTBYET CUTHAJ MPEBOCXOMAALIEH aMIUIUTYAbl NEPUOANYECKOrO U3MEHEHHS 3JIEKTPHUYECKOTrO
HanpsDKCHHsl. BBIABIEHO B KaXXIOM Ciy4dae OAHO MAaKCHMAJbHOE aMIUIUTYJHOE 3HA4YeHUe
CIIEKTPOrpaMMbl Ha MpOMeXyTKe nepuoaos curHajga ot 0,08 ¢ mo 0,23 ¢, 4TO yka3plBaeT Ha
FAPMOHUYECKUE W3MEHEHUsl BJIEKTPOCONPOTUBIEHUs B MPUIOBEPXHOCTHOM YacTH JIEAHUKA B
TOYKAX U3MEPEHUH.

brutn mpoaHanM3MPOBAHHBIE BO3MOXKHBIE HMCTOYHMKM OAHHONO CurHana. B wurore, s
0oOBsiCHEHUsT HAOJIIONAaeMOro sIBJIEHUS] TIPUBJICUEHBI ceficMonorndeckue naHHble. [1lo manHbiM T
Pukurake m nap., HU3KOUACTOTHBIE MEXaHHUYECKHE KONeOaHUsl pa3MyHOHW NPHUPOABI B TOPHBIX
NOpozaX €CTEeCTBEHHbIM 00pa3soM TpPaHCPOPMHPYIOTCS B  COOTBETCTBYIOINHE HM3MEHEHHS
3JIEKTPUYECKOrO0  CONPOTUBJIEHUST MOPOBOrO  mpocTpaHcTea mnopoael.  Kpome sToro, B
3aMKCUPOBAaHHBIX CHUTHAJAX Ha JIeOHWKAaX MaccuBa llambarapaB mpUCYTCTBYeT 3HAYMMast
FapMOHHUYECKast COCTABIIAIOIAS OBBIIIEHHON aMIIIUTYIbI C HECKOJIBKO PA3JIMYAOLIUMCs [IEPHOIOM
OT TOYKH K Touke. Hamuuue 3Toro ¢akra yka3plBaeT Ha CyLIECTBOBAHHE aKyCTHUYECKOTO PE30HAHCA
B JIETHUKOBOM TeJl€, CBS3aHHOIO C MOLHOCTBIO JIEAHUKA B TOUKE U3MEPEHU.

Jlisi IpOBEPKU 3TOrO BBIBOZAA MOJYYECHHBIE 3HAYEHHs CIIEKTPAIbHBIX BBHIOPOCOB B TOUYKAX
u3MepeHust ObUTH TEePECUNUTaHbl B MOILIHOCTH JIbAA U PE3YJIBTAThl COMOCTABIEHBI C M3BECTHBIMHU
nanHbIMH aisi Bocrounoro kymoma IlamOarapas. CpaBHeHME [ajiO0 OY€Hb ONM3KHE 3HAYEHUS
MOILHOCTH JIEAHUKA. Pe3yeTaTsl NPOBEAEHHBIX UCCIECNOBAHUN CBUIETEIBCTBYIOT O HOBOM, paHee
HE W3BECTHOM SIBJICHUM — NEPUOAUYECKOM HM3MEHEHUHU 3JIEKTPOCONPOTUBIIEHUS MOBEPXHOCTHOMN
YacTH JICOHHUKA, C HAJMYHUEM 3HAYUMOH TapMOHHYECKOW COCTABISIOLICH, SIBISFOINEHCS (yHKUMEH
OT MOLTHOCTH JIEHUKA.
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TenJioBoii 6ananc genHuka Nel8 (Bocrounsiii Cass, 1or Bocrounoiit Cudupn)
Ocunosa O.I1., Ocunos D.10.2
'Uncmumym 2eoepapuu um. B.b. Couaser CO PAH, Hpxymck, Poccust
“Ilumnonoeuveckuii uncmumym JIMH CO PAH, Hpkymck, Poccust
olga@irigs.irk.ru

JIns uccnenoBaHus CBSI3U MEXAy aOsiued W KIMMAaTOM Ha KOHTHHEHTAJBHBIX JIEITHUKAX
Cubupu OblTH BIEpBBIE MPOBEACHBI METEOPOJIOTUYECKHE W KPATKOCPOUYHBIEC TIISLHOIOTHYECKUE
HaOmromeHuss B oOjactu  akkymyssinuu  jenanka Nel8 B Bocrounom CasiHe, paccyuTaH
MOBEPXHOCTHBIA TEIUIOBOH OallaHC JIeMHUKA, TNPOAHAIM3MPOBAHBI BapHALMH KOMIIOHEHTOB
teruioBoro Oananca. lopHo-monmuuHbI nenHuk Nel8 Haxommrcss B pafione maccuBa [lmk
Tomorpagos (3089 m). Ito Bropoit no miomanu (0,93 km?) nennuk B Bocrounom Casite. boia
UCTIONIb30BaHa aBTOMaTH4ecKass MeTeoctaHims Davis Vantage Pro2, koropasi ycraHaBivBaiach Ha
cpenHeli BeicoTe JeaHMKa (2550 M) B KOHIIE MIOHS U CHUMAajach B KOHIEe aBrycra (2015-2017rr).
TerutoBo#i OanaHC MOBEPXHOCTH JIGAHUKA PACCUUTHIBAJICS 11O (opMysie ¢ nHTepBajamMu B 1 yac u 1
neHb. KoMnoHeHTaMu TerioBoro OaaHca sSBISIFOTCS: paiualOHHbIN OajaHe, sBHBIH MPUTOK TeTlIa
B pesysbrare TypOyJeHTHOro oOMeHa, CKPBITOE TEIUIO CBA3aHHOE C HCIapeHHeM/KOHIEHCALUEH,
TEIUIOOOMEH BHYTPH BEPXHEro CJIOs JIEAHHKA, TOCTYIUICHHE TeIIa C SKUAKUMH OCaJKaMU.
KoporkoBonuosass ~ pagmaumss  (KBP)  usmepsiiack  HEMOCPEACTBEHHO  METEOCTAHIUEH.
JnuaaoBoNMHOBas panuauust (JIBP), siBHbI W CKPBITBIA MOTOKH TEIUIA, TEIUIO MOCTYMAIOLIEE C
OCagKaMHu U TepseMO€ TPH TEII00OMEHe BHYTPH JIEOHHKA PACCUUTBIBAIHMCH MO OOIIEU3BECTHBIM
dopmynam. Iy pacueTa SIBHOTO U CKPBITOTO MOTOKOB TEIUIA MCIIOIB30BAJIOCH YHCIO PudapacoHa.
Mpbl CpaBHWIN HM3MEHEHHs TEMIIEPaTypbl W OCAJKOB Ha JIEOHUKE M Omrpkaiimeill MeTeoCTaHIHMU
Opnuk. Pe3ynsraTsl CpaBHEHHS TOKA3aJIM, YTO HAOMIOMAETCS TECHAs! KOPPENALUOHHAS 3aBUCHMOCTb
MEXIy TeMIeparypoil Ha senHuke u meteoctaHuu (r ot 0.78 no 0.90). B manpHeiimeM MOXHO
UCTIONIb30BATh JAHHBIE 3TOW METEOCTAHLMH MPHU TOJTOBPEMEHHOM MOAETUPOBAHUU 0ajlaHCa MaCChI
JIeTHUKA.

ITo abcomroTHbIM 3HaUeHHsM Oananc KBP npumepno B 2 pasa npessitnaet 6ananc JIBP (95
u —51 Bt/M’, coorBercTBenH0). Makcumym KBP nocturan 173 Br/m’, a munumym JIBP —95 Br/m”.
[Ipeobnaman mpuxox Temia K JIGAHUKOBOH TOBEPXHOCTU 3a c4eT TypOyJIEHTHOrO mepeHoca U
KOH/CHCALIMH, TIPU 5TOM SHEprusi TypOyJEHTHOrO INEpPeHOCa HEMHOIO IPEBBIIIAa JHEPTHIO
KOHAeHCAy. 3MeHYMBOCTh TEIIoBOro OajlaHCa 3aBUCHUT, DIABHBIM OOPa3oM, OT BEJINYHHBI
panuanuonHoro Oananca (r = 0.77-0.88), 0COOEHHO €ro JIMHHOBOJIHOBOTO KommnoneHTa (r = 0.80-
0.81). OpHako TypOyNEHTHBIH TEMIOOOMEH TaKXe CYLIECTBEHHO BJIMAET HA MEXKCYTOYHBIE
kojebanust TeruioBoro Oamanca (r = 0.53-0.68). Tak kak Mbl TPHHLIN CPEAHIOK CYTOYHYIO
TeMIeparypy JEAHUKOBOW MOBEPXHOCTU 3a Houb, yxomsawmas JIBP ocraercs mnOCTOSHHOM.
OCHOBHBIM JSHEPTEeTHYECKUM UCTOYHHUKOM MJisi TassHus siBisiercst Oananc KBP (mo 95%). Haubonee
YyBCTBUTEIBHBIM T1aPAMETPOM, BIMSIOIIMM HAa PAJAMALMOHHBIA OalaHC, SBISIETCA anbOeno
NOBEepPXHOCTU. TypOyNeHTHBIH TEmI000OMEeH SIBISIETCS BTOPHIM MO 3HAYMMOCTH HCTOYHUKOM
NOCTyIUIeHNs Teruta. Jlomst MpUTOKa SIBHOTO TeIlia B TassHUH cocTaBisieT 10 13%, ckpbIToro (3a cyer
koHaeHcann) — 10 10%. IlpuTtok Temna 3a cyer KMAKUX OCAanKOB He3HauurteneH. IIpeobnmamaer
ycroitunBas crparudukanus atMocdepsl (3a CUET YCTOWYMBOW TeMIeparypHOW uHBepcuu). B
PacXoqHOH 4acTH TEIIoBOro banaHca 3(h(HeKTUBHOE N3yUYeHNe JIETHIUKOBON MOBEPXHOCTH (3a CUeT
JABP) cocrasnsier 1o 50%.

HanpHeimue wuccnenoBaHust OyAyT HampaBieHbl Ha MOJY4YeHHE JOMOJHUTEIBHBIX
SKCTIEPUMEHTAJIBHBIX JaHHBIX 110 TEMIIEpaType Ha MOBEPXHOCTH JIETHUKA U B €T0 BEPXHEM CJIOE,
JABP u TypOyneHTHOro TerooOMeHa.
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JNETPAJTAIIANS OJIEJEHEHUS B BACCEIHAX PEK ICKEM 1

YATKAJI (BANIAJHBII TSIHb-1IAHb)

Koxkapes A.JL., Koryrenko JI.B., Cesepcknii U.B., lllecreposa U.H., Eropos A.b.
Hucmumym zeoepaghuu Munucmepcmea oopasosanus u nayku Pecnyonuxu Kazaxcman, Anmameor

PaccmoTpeHbl u3MEHEHHUs JIEMHUKOB JIBYX TPAHCIPAaHUUHBIX OaccelHOB pek llckem n Yatkan
(Banmamgueii Tanbp-Illanb, Oaccefin pexu Ceipmapbs) 3a mepuon ¢ 1977 mo 2014 rr. OcHoBoi
MOCNTY>KUJTM TAHHBIC KaTaJIOTOB JIEMHUKOB OaccelHOB mo coctosiHuio Ha 1977, 1994 u 2014 rr,
COCTaBJIEHHBIX O kocMmmdeckuMm cHuMkaMm Landsat MSS/TM/OLI TIRS nojyaBroMaTHuecKuM
MeTonoM U BpyuHyr0. COmIacHO pesyibraraM HalIMX HCCIEeNOBAHWH, NMPHU YCIOBUH I'PAMOTHOIO
NpUMEeHEeHUs] QUIBTPOB M TIIATENBHOTO BH3YAJIbHOTO KPUTHUECKOTO aHAN3a MOJYYeHHbBIX JTaHHbBIX
nemupprUpoOBaHUs KOCMHYECKHX CHHMKOB, Pe3YyJbTaThl OLEHKH OOOMMH METOHaMH XOpPOLIO
COIVIACYIOTCS: pa3HHULA B ONpeAesieHHH OOIIel IJIOIaay OTKPBITOH YacTH JIEIHUKOB COCTaBHJIA
meHee 1 %. B orcyTcTBHE pyuHOit 00paboTKU JaHHBIX, MOTYyYaeMbIX TIPU 00pabOTKE KOCMUYECKUX
CHFMKOB aBTOMAaTHYECKHM METOJOM, BepOsSTHbI Hempuemsiemble ommOku 20 % wu Gonee. Ilo
cocrostHiO Ha 2014 T miomanb tegHUKOB OacceliHoB pek Ilckem m Uarkan coctaBuia 96,2 u 28,1
kM’ coorTBeTcTBeHHO. 3a 37 siet (¢ 1977 no 2014 rr) momans jienHukoB B Gacceiine pexu [lckem
cokparunack Ha 31 % (mo 0,8 % B rox) a B Oaccetine p. Yarkan Ha 54 % (o 1,5 % B rox). 3a
nepuon ¢ 1957 r — cO BpeMEHH COCTaBJIEHHUs MEPBOrO KaTrajora — IUIOLIaAb OTKPBITOH 4YacTu
nenHukoB K 2014 r. cokxparmnace Ha 18 % (1o 0,3 % B ron) B Oacceitne p. Ilckem u Ha 49 % (1m0 0,9
% B rom) B OacceitHe p. Yarkan. Ilo HammeMy MHEHHIO, NaHHBbIE, MPEICTABICHHBIE B TIEPBOM
KaTrajore, 3HAYUTEJIBHO 3aHWKAIOT IUIOMIAON MPAKTUYECKH BCEX JIENHUKOB B OacceliHe
[IpenBapuTenpHBId aHAIN3 HM3MEHEHHWH TEMIIEPATYypPhl BO3AYXa U CYMM OCAIKOB IO JTaHHBIM
ONM3IeKalMX METEOPOJIOTHYECKUX CTAaHUMK 3a mociepHue 60 JeT mokKaszal IOJIOXKHUTEIbHbIE
TPEHIbI TEMITEPATYPBI BO3AYXa U OTCYTCTBHE 3HAYMMOTO TPEHAA B OCAKaX.
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Z[I/ICTaHHI/IOHHLIe METOAbI HCCJICAOBAHUS ITYJIbCHPYIOIIINX

JenHukoB Kapakopyma
bamkosa E.HU.
Mocroeckuii Tocyoapcmeennsiii Yuueepcumem umenu M.B. Jlomonocosa,
eeozpaghuyeckuii haxyrsmem
katya.24099771(@gmail.com

B nanHO# pabore paccMaTpHBAIOTCS MOABIKKH 4 JIGTHHMKOB, PACIIONIOKEHHBIX B TOPHOM
cucreme Kapakopym. OHu sBIAIOTCS NPUTOKaMU JeqHuKa [laHMax, 1ecToro rno BeluyuHe JeqHUKA
B PEerruoHe. DTOT KPYMHBIM JIEAHUK COCTOUT W3 JABYX OCHOBHBIX BETBEW — JIeAHUKOB YUOKTON H
Hobanne Cobonnme. PaccMarpuBaemMble MyibCUPYIOIINE JISAHUKH MPH MOABIKKE MPUMBIKAIOT KO
BTOpOU BeTBU JienHuka [lanmax — HobGanmne CoGonpne, u HOcaT HasBaHusi luwHrayknu, MoiineH,
Yupusar u penmar [2].

Hndopmanus o Gojee paHHUX MOABIIKKAX ykasbiBaeTcs B padorax K. Hewitt (1998, 2007),
BKJIFOYAasl HCTOPUYECKHE 3alUCH W TePBOE TMOJHOLEHHOE HAONIONEHUE TOABIKKHA B JaHHOM
peruone| 1]. Ho noasmxkky, npousomentnyto B 2002-2005 rogax, MOXKHO Ha3BaTh YHUKAJIbHOU JIS
BBIOpPAHHOTO paiioHa. FIMEHHO B 3TOT MepHon BbIOPAHHBIC JIEIHUKH MPOABHUHYJINCH CHHXPOHHO, B
OTJINYKE OT NPOLLIBIX MOABUXKEK.

Ha ocHOBe kocMHUYEeCKHX CHUMKOB ciiyTHHKa LandsatOplim monyyeHs! JaHHbBIE, aHATH3UPYS
KOTOpble MOXXHO CKa3aTh, YTO camMasl akTuBHasg noaswkka B 2005 rogy mpousouuia y JIETHUKOB
Muarayknu u Maiinas, a caMmast He3HaUYUTENNbHAS — Y JIENHUKA UNpUHT TO MOXKHO OOBSICHUTB TEM, YTO
JeqHUK YnpUHT — €AVMHCTBEHHBIN U3 BCEX UCCIIENYEMBIX JIEAHUKOB, KOTOPBINM Nponsuraics B 1994-1996
romax. BeposTHO, 3a cYeT M3MEHEHHs] KJIMMATHYeCKUX YCJIOBHH OH ObICTpO Hayan HaOuparb
KPUTUYECKYKD MacCy, HO TakOro KOPOTKOIO BPEMEHM HEJOCTAaTOYHO U1 NPOSBICHUS MOLIHON
noaBkky. 1loaBmkka nenHuka peHmar Hadangack MO3XKe, 4YeM Ha JPYruX JIEIHHUKAX, YTO MOXKET
OBITh B KAKOH-TO CTENEHH OOBSICHEHO TeM, YTO JIETHUK J[peHMar umeeT HHYIO 3KCTIO3ULUIO, HEXKEIH
OpyTHe U3y4aeMble JIETHUKH.

Ha nanHBIE MOMEHT BCe dYeThIpe JIeHUKA HCCieayeMoro OacceiiHa nenHuka Ilanmax
HaxomATCsl Ha CTaguud BOCCTaHOBIeHus. lIpennmonoxurenbHass NpUYMHA E€IUHOBPEMEHHOMN
NyJIbCALINH BHIOPAHHBIX YETHIPEX JIETHUKOB OyIeT pacCMOTpEHa B JaHHOH padore.

Crnucoxk nureparypbl
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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®opmupoBaHHe HOKOBBIX MOPEH MYJIbCUPYHOIIUX JIETHUKOB 3armaHOr0

IImuudepresna
Koxkun O.B."?, KupuJjiosa A.?
! Mockosckuii 2ocyoapemeennvrii ynusepcumem um. M. B. Jlomonocosa, Poccust
? Tocyoapecmeennviii oxeanozpagveckuii uncmumym um. H.H. 3y6oea, Poccust

Ha 3amagnom Imunbeprene ©HacuuteiBaeTcss 155 JegHMKOB, Ha KOTOPBIX JIHOO
Habromanace mynbcaiusi, JubO, BEpoOsiTHEE BCero, Obula MyJbCalusi, CyAs MO OCOOEHHOCTSIM
MOBEPXHOCTH JIeAHUKA. BpiIo mpoBeneHo aemmdpupoBanye U aHAIU3 JUCTAHIIHOHHBIX MaTepHAIIOB
KpaeBbIX 30H 80 My bCHPYIOIINX JETHUKOB Ha MPeaMeT KOHPHUryparuu OOKOBBIX MOPEH Ha BBIXOZE
3a CKaJbHOE oOpamiieHue ropHbIX nonuH. [1o nudposoii monenu penbeda Arctic DEM st 5Tux ke
JIETHUKOB OBUI OLIEHEH XapakTep MPONOJbHOrO NMPOQUIIS NONHMHBI MEpel BBIXOAOM 32 CKaJIbHOE
obpamyienne u mocie Hero. B pesymbrare Obui0 yCTaHOBIEHO, 4To oOkoyio 50% (41 1)
NPOAHAJIM3UPOBAHHBIX JIEAHUKOB UMEIOT OOKOBBIE MOPEHBI, BBIXOIAIINE 33 CKaJIbHOE OOpamileHHe
nonunbl, 3 HUX 70% (28 mT) UMET paBHOMEPHBIH MPONOJIbHBIN NMPOQHIL B paliOHE BBIXOAA
JeqHUKa 3a ckajbHoe obpamnenue. Cpemn mocnenHux 86% (24 wT) UMEOT MPSIMOJUHEHHbIE
OokoBble MOpeHbl. TakuMm 00pa3oM, Ha TpUMepe KOHKPETHBIX COBPEMEHHBIX MYJIbCHUPYIOIINX
nenHukoB 3anagHoro IlInmnubepreHa MOXKHO TOBOPUTH O KOPPEISILUH JISAHUKOBBIX ITyJbCALIUN C
KoH(pUryparueit OOKOBbIX MOPEH M CTPOSHHEM IPONOJIBHOTO MpOoGuIis MPH BbIXOIE JIETHUKOB 32
CKaJibHOEe oOpamiieHHe TOpHBIX AOJHH. IIpH 3TOM MOXKHO CUMTATh, YTO CHpPSMJICHHbIE OOKOBBIE
MOPEHBI MPU BBIXONIE 32 CKAJIbHOE O0paMJIeHHE Y JISTHUKOB O€3 Pe3KHX neperuO0B KOPEHHOTO JIoXkKa
B KpPaeBOW 30HE MOXHO CUMTATb OAHUM M3 CAMbIX HAJEXKHBIX IIPU3HAKOB JIETHUKOBBIX MyJbCaLUi
Ha 3amagaoMm IInundeprene (mynbcarus + BBIXOA 3a CKaJbHOE oOpamMiieHne + paBHOMEPHBIN YKJIOH
= npsiMble OOKOBBIE MOPEHBI).

UccnenoBanune BbIMONHEHO mpu (UHAHCOBOHW mnopnepkke POPU B paMkax HaydHOTO
npoekra Ne 16-35-00274 mon_a.
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Oco0enHocTu GopMUPOBaAHUS JIETHHKOBOI0 CTOKA KOr0-BOCTOUHOI0 AJiTas

M0 U30TOIMHBIM JAHHBIM
Banues /.B.!, Famomkun I.A.', Exaiikun A.A."?, Yucrsaxos K.B.', Tokapes U.B.!
tcrely
‘AAHUU

Uccnenosanus conepxkanusi crabmibHbx u30TonoB (8D and 6'°0) mpousBonwiuchk neTHue
mecspl 2012 — 2018 rr. Ha Teppuropun maccuBoB TabbiH-bormo-Onma (P®@ u Monronus),
[MamOarapa (Mouronusi) u Monryn-Talira (P®). OCHOBHOW WENbIO SIBJSUIOCH OMpEAesieHUe
ocoOeHHOCTEH (OPMUPOBAHUSI CTOKA C BBICOKOTOPHBIX PadOHOB C Pa3BUTHIM COBPEMEHHbBIM
OJIEICHEHUEM B cepeanHe ce3oHa abmsauuu. Ilo pesynsraraM MpOU3BOAMMBIX padoT ObLIH
MOJTyYeHbI CPEeIHUE H30TOIMHbIE XapaKTEPUCTUKH OCHOBHBIX CTOKO()OPMHPYIOIIUX KOMIIOHEHTOB,
TAKWX KaK JIGAHUKOBBIN JIe[, CE30HHbIH CHEr Ha TMOBEPXHOCTH JIEAHUKOB, aTMOC(epHbIe OCaaKH.
U3oTonHbIE HMCCNENOBAHUS COMPOBOXKIAINCH H3MEPEHUSMH OOlIel MHHEepaiu3alu, a TaKke
T'UAPOJIOTHYECKUMH U METEOPOJIOTHYECKHMMH HAOMIOAeHUsIM. MeTomoM H30TOIMHOTO pa3aesieHusl
ObUTH TOJNY4YeHbI JOJH OCHOBHBIX CTOKO(OPMHUPYIOLIMX KOMIIOHEHTOB JJisl KPYIHBIX BOJOTOKOB
maccuBoB [lambarapas u TaOwiH-bormo-Ona. Takke monydeHbl JaHHBIE 00 H30TOMHOM COCTaBe
JIETHUX COOBITHHHBIX OCAJKOB, KOTOpPbIe OBbLIM COMOCTAaBJEHbI C MX MCTOYHHKOM MyTEM aHAJIn3a
oOpaTHbIX TpaekTopuii. [lonydeHHbIe faHHBIE 00 M30TOMTHOM COCTaBe OOBEKTOB THAPOCHEPHI MOTYT
OBbITb MCIOJB30BAHBI B AAJbHEHIINX IALHUOIOTHYECKUX, THAPOJOTHYSCKUX U KIHMMATOJOIMYeCKHUX
UCCJIEIOBAHUAX HA TEPPUTOPUH FOTO-BOCTOUHOTO AJiTast.
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00 0co00eHHOCTSIX ABUKEHMSI TOPHO-T0JTHHHBIX JIAHUKOB
Masarwnos B.P.
Hucmumym eeoepagpuu PAH

HpI/I ABUKCHUHN TOPHO-AOJUHHBIX JICAHHUKOB CKOPOCTHU HEPABHOMEPHBI MO MPOTAKCHUIO U
MOCTCINCHHO 3aTyXal0T K A3bIKaM JICAHUKOB. B Tom ke HarpaBJICHUHA O6bILIHO YMEHBIIACTCA
MOIIHOCTL JIbAaA. HpI/I OTOM TIOBEPXHOCTH 6OJ'IbH_II/IHCTBa JIEAHUKOB OCTAaCTCA TIPAKTUYCCKU
HEM3MEHHOM, OCTaBasiCh MOJIOTO HAKJIOHHOH, a JIOKe JIGAHMKA MOXKET CYLIeCTBEHHO H3MEHSIThCS,
NUMEs BO3BBIIICHUA U ITOHMXKXCHUA HNOAJICIHOIO penbe(ba. .HGI[HI/IKI/I, KOTOPBIC TEKYT IO HCPOBHOMY
JIOXKY, UMEKOT HpI/I6J'II/ISI/ITeJ'IbHO OJHY U Ty:KE€ CKOPOCTb TCUCHHA Ha MOBCPXHOCTHU, MPOTCKAsA HaQ
MOHWKEHHUSIMA U BBICTyHaMu Jioxka. Ecim ke CpaBHUTH MacCy JibAd, KOTOpas MPOTEKAET Yepes
CCUCHUE JICAHUKA B Hepeer'IY6J'IeHI/II/I U Ha BO3BBIIICHHUU JIOXKA, TO IMMOJYYUTCHA, UYTO HYECPE3
nepeyryOleHne JioKa JOJDKeH MpOoTeKaTh Oonmblmuii 00beM JIbla, HYe€M NPOTEKaeT uepes
BO3BBIILICHHE JIOXKA. A TMOCKOJBbKY 3TO HEBO3MOXKHO, TO OCTAeTCs MPEANOJOKHUTb, YTO JICIHHK B
AOJIUHE OBHKECTCA KAK-TO MO-APYroMy. .HGI[HI/IK pU ABUXKEHUHN KAaCACTCS MOBECPXHOCTHU MOPOALI Ha
BEpPLIMHAX BBICTYIIOB JOXa. Ilpu 3TOM Hax mepeyriyOneHHeM JioXKa JOJIKHA JIBUTAThCSl TOJIBKO
BEPXHAA YacCTb J'IeI[fIHOfI TOJIK, B TO BPEMA KAaK HHWKHAA YaCTbhb JibAda HAOJKHA OCTaBaTbCA
HeHOI[BPDKHOfI WK ABUTATBCA MEAJICHHEE, YEM BEPXHAA YaCTh. rpaHHL{eﬁ MECKAY TAKUMHU IMOTOKaAMU
JipAa, ABUXKYIIUMUCH C PAa3HBIMU CKOPOCTAMU, JOJIPKHA 6bITb IUIOCKOCTb CKONbkeHust. OHa JOJI>KHa
uMeTh (popMy orudaroIel CriaskeHHOM MOBEPXHOCTH, KOTOPAsk KACAETCs JIOKA TOJBKO HA CKATbHBIX
BBICTYyIIax. Ecnmm Taxkme TIOCKOCTH CKOJIBKEHHS CYLCCTBYOT BHYTPHU JibAd, TO BIIOJIHE
€CTEeCTBEHHO, YTO Tajas BOJA, MPOHHUKAOLIAs C MOBEPXHOCTU BHYTPb JIEAHHKA MO TPELIHHAM,
JoCTtUuras I1JIOCKOCTH CKOJIBXKEHUS, 6yz[eT pacTe€KaTbCsAa IO HEl B COOTBETCTBUHM C €€ YKJIOHOM,
BbI3bIBasi AKTUBU3ALIMIO JIBIDKEHUS JICTHUKA B BECEHHee BpeMs (BECEHHEE YCKOPEHHE JICTHHKA).
ITpu 3TOM, Kak 3TO ObUTO OOHAPYIKEHO Ha psifie JIAHUKOB, BOZA HA JIOXKe MOYTH He nomnanaer. Ecnu
3TO TaK, TO ABWKEHHE BOABI BHYTPH JIGAHUKA ONpenensercs He penbedom joxka, a penbedom
TUIOCKOCTH CKOJIbXKEHHs, PACTOJIOKEHHOM BHYTPH JieAsHOU Toiuu. Penbed foka B 3TOM ciyuae
6yz[eT onpeaciiAiTe ABMXKCHUE BOAbI TOJIBKO Ha A3BIKE JICAHUKA. Hanuuamne niaoCcKOCTH CKOJIbKEHUS
BHYTPHU JibJda MOXCET O6’b$ICHI/ITb TAKHE SABJICHUA KaK BCCCHHCC YCKOPCHUC NBHUXKCHUA JICAHUKOB,
¢dopMupOBaHHE MPOTSDKEHHBIX CUCTEM BHYTPEHHEIO NpeHaka (IJMHOH B NECATKH KUJIOMETPOB),
cepmku, (opMupoBaHHE 030B. Jleno ocTanoch 3a MajbiM — [OKa3arb CYyIIECTBOBAHHE TaKHX
IUIOCKOCTEN CKOJIbKEHUSI BHYTPU JIEASHON TOJIIIH.

Pabora BeIMONHEHA B paMKax MPOrpaMMbl (pyHIAMEHTAIbHBIX HCCIENOBAHUN MpEe3nIuyMa
PAH Ne 55 (7).
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OueHka BKJIaJa CHEKHbBIX JIABUH B MUTAHUE JIETHUKOB
Typuanunosa A.C., JIazapes A.B., Cesusepcros 10.I., Komapos A.10., Mapuenko E.C.
Mockoeckuii 2ocyoapcmeennuiit ynusepcumem umenu M.B. Jlomonocosa

Bxian cHeXHBIX JJaBUH B IUTaHUE JIEAHUKOB SIBJISIETCS HAUMEHEee M3YyUEeHHBbIM KOMIIOHEHTOB
MPUXOIHON COCTaBIsIFOIIeH nx OamaHca Maccbl. HecMoTpst Ha TO, 4TO BOMPOC 00 OLIEHKE JJABUHHOTO
MUTAHUSA JISJHUKOB CTOUT YK€ OCTaTOYHO AABHO, U3MEPEHUN U PACUETOB JIABUHHON aKKyMYJISILUU
Ha JIeHUKaxX KpaiiHe mano. B pabore mpennokeHa HOBash METONUKA OLEHKU JIABHUHHOTO NMUTAHUS
JIETHUKOB, OCHOBaHHAsI HA MCIIOJIB30BAHMUH METONOB I€OMH(POPMALIMOHHOTO KapTorpadpupoBaHus U
MaTeMaTHYE€CKOr0 MOIENUPOBAHUsA, KOTOpPas MO3BOJMUT BIEPBbIE KOJIMYECTBEHHO OLEHUTH BKJIAL
CHEXKHBIX JIABUH B NUTAHHUE PsAAa JIEAHUKOB Oe€3 MPOBEACHHS HA3EMHBIX CHETOMEPHBIX CHEMOK.
Metonuka BKIIO4aeT B cedsl: aHanmn3 penbeda, aHadu3 JaHHbIX METEOPOJOrHYECKUX HaOMIONEeHUH,
OLIEHKY O0BEMOB CHEXXHBIX JIABUH B 33/IaHHBIH 3UMHHI NEPUOA;, MATEMaTHIECKOE MONEIUPOBAHUE
CHEXHBIX JIABUH JIs1 OLICHKH KOJMYECTBA NEPEHECEHHOIO UMHU CHEra Ha MOBEPXHOCTb JIEIHHKA,
OLIEHKY JIOJIM JIJABMHHOTO MHUTaHUs B OajaHce Macchl JienHuka. Ha OCHOBE MpeioskeHHON METOIUKH
BIIEPBbIE BBINOJHEHA OLEHKA BKJIAJa CHEXHBIX JIaBUH B NuUTaHue JeaHuka 3anaasbiii Cyekx
(BuyTpennuit Tsanp-lllanp). YcTaHOBIEHO, YTO [OJSI JIABUHHOIO IUTAHHWS B CPEOHION IO
cHe’)kHOocTH 3uMy  2015/2016 rr. Ha pacCMOTPEHHOM JIEAHHMKE cocTraBmwia okomo 13%.
[Ipennoxennass B pabore meroguka OydeT HCIONb30BaHAa Ui OLEHKH JIABUHHOTO ITHUTaHUS
JIETHUKOB B Pa3HBbIX TOPHBIX palOHAaX, IIe €CTh JaHHbBIE O pelbede, MPOBOMITCS CTaHAAPTHBIE
METEOPOJIOTHUECKUE HAOMIONEHHs, a TaKKe MPOBOAMJIMCH HAOIONEHHs 32 CHEXXHBIMH JIABHHAMMU.
Pesynerarel KONMMYECTBEHHOW OLIEHKH BKJIaja JIABUH B INUTAHHUE JIGAHUKOB HMMEIOT OOJBIIYIO
Hay4YHYI0 3HAaUMMOCTb B CHJIy BBICOKOM YyBCTBUTEJIBHOCTH KOMIIOHEHTOB IPUXOIHOMN
COCTaBJSIIOIIEH OanaHca Macchl JIETHUKOB K M3MEHEHHIO KiuMara. MccnemoBaHue BBITTOJHEHO B
pamkax rpanta PO®U Ne 18-35-00419 «HccnemoBaHue BKJIaAa CHEXHBIX JIABUH B IMUTAHUE
JIETHUKOB MPH HEAOCTATKE JAHHBIX MPSIMBIX HAOIIOISHHID .
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Onpezle.neHne XAPAKTCPUCTHK CHC/KHOI'0 IMIOKPOBA ¢ NIOMOIIBI0 ABTOMATHYCCKHUX

U3MepuTeseH TeMIeparypsbl
Hioxapes E.A., Makees E.A., Kypakos C.A.
Hucmumym monumopunea xnumamuyeckux u sxono2uveckux cucmem CO PAH, 2. Tomck

B paborte mpencraBieHbl pe3ynbTaTbl MOHHTOPUHIA BBICOTBI U TEMIIEPATYPbl CHEXKHOTO
NOKPOBA C HCIIOJB30BAHHMEM AaBTOMATHUYECKHUX U3MepuTeneil Ttemmeparypbl. Habmonenus
npoBoamnch Ha bakuapckom Gomore (Tomckast 0671.) ¢ 2012 mo 2017 rT. Ha HECKOJBKUX MyHKTAX,
BKJIFOUABIINX OTKPBITHIE U 3aJIECEHHBIC OMMTOTPOdHBIE O0I0Ta 1 HE3a00I0UEHHBIE YYACTKHU.

Hudpoble maT4UKM TEMIEpaTypbl pPasMEINAIOTCS HaJ IOBEPXHOCTBIO IOYBBI HA
TPEXTPOBOAHON MMEUATHOH TIaTe ¢ PEryJspHBIM maroM (5 ¢M) 10 BBICOTHI 70 CM H MOIKIIOYEHBI IO
OTHONPOBOAHOMY MHTEpdEiicy K perucrparopy naHHbIX. 3MepeHus TeMreparypsl BITOIHIACH C
marom 1 gac. Beicota CHEXKHOTO IMOKPOBA OMpPENENseTcs MO NPEBBIIEHUI0 3aaHHOIO MOPOrOBOro
3HAQYEHUs1 PA3HULIBI TOKA3AHUN MEXIY ABYMs COCETHUMH JaTYMKaAMU.

ITonyueHo, 4TO BBICOTA CHEXHOTO MOKPOBA YBEJINYUBAETCSA B TEUCHHE 3UMBI, OCTUTas 45—
90 cM B cepenuHe MapTa, nmocie 4ero ObIcTpo yMeHblaercs. Hanbonblnast MakCMajbHast BBICOTA
cHera 3a 3uMy Obuia 3apeructpupoBaHa B Mapre 2015 r, Haumenbinast — B 2016 r Ha OTKpBITBIX
ydacTKax 0OJOoTa CHEXHBII MOKPOB HAKAIUTMBAETCS Xy’)ke, UeM Ha oOneceHHbIX. B 3a0onoueHHOM
Jecy uiu 00JIoTe ¢ COCHOM, BbicoTa cHera Ha 30—40 % Oonblie, yeM Ha OTKPBITOH TOIH.
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Bimsinue oTTenesieil HA CHeKHbIN MOKPOB U MPOMepP3aHMe IPYHTA

NPH KJIUMATHYECKHX H3MEHEeHUAX
CocHoBckuii A.B., Ocoxun H.H.
Hucmumym eeoepagpuu PAH

Knumatnueckrue M3MEHEHUs NMPUBOAAT K POCTY YHCJIA OTTENENed M KUAKUX OCankos. B
paiioHax pacmpoCTpaHEeHUs] MHOrojieTHeMep3nbix mopon (MMII), B yacTHOCTH, Ha apxuIesare
[InuubepreH, 3TO MOXKET NMPUBOAUTD K CHUKEHUIO BBIXOJAYKUBAHUS [PYHTA, HATPEBY TTOBEPXHOCTH
MMII o HyeBBIX TEMIEPATYP U BO3MOXKHOHN UX A€rpafallii.

Otreneny OKa3bIBAIOT HAa FPYHT pa3sHOHampasieHHOE neticTeue. 1lpu HEOOMBbIIONH TONITIHE
CHera OTTeNeNH W XKUAKHWE OCAIKU TNPHUBOASIT K HATPEBY CHEXHOIO IOKPOBA U TEMIEPATypbl
nosepxHocTy rpyHTa 10 0°C. Takas Temneparypa OyaeT COXpaHAThCS Kak B TEUSHHE OTTEMEINH, TaK
U B IEpPUOI MPOMEP3aHUs BJIAXKHOIO CHEra IOcCjae OTTENeNU. OJTO MNPUBOAUT K 3aIepiKKe
BBIXOJI)KMBAHUS TPYHTA M3-32 HEOOXOIMMOCTU NMPOMEP3aHMS BJIAXKHOTO CHEra, €ro OXJIAXICHUS,
MOBTOPHOIO OXJIAXACHUSI TPyHTA OO NPENbIAYINEro COCTOSHHSA Iepen OTTenenbr. B urtore
MPOMCXOOUT TOTEPs] BPEMEHU Ha BBIXOJAKHWBAHHE IPYHTA M3-3a 3aTPaT arMOC(EPHOro XOioaa Ha
OXJIAKJIEHHE CHEKHOI'O MIOKPOBA U BBIXOZ HA TEPMUYECKHUN PEXKUM I'PYHTA 10 OTTENENH.

Hapsiny ¢ atuMm ecTb psn GakTopoB, YIyUIIAOIUX MPOMEP3aHUE IPYHTA B MEPHON IMOCIHE
orrenenu. Tak, NpHU OTTENENIN YBEIUMYMBACTCS BJIAXKHOCTH CHEXKHOIO IOKPOBA W IIPU €ro
MIPOMEP3aHUU PACTET IUIOTHOCTb, YMEHBLIAETCS] BBICOTA CHEXKHOIO MOKPOBA, YaCTh HACBIIEHHOIO
BOZIOH CHEXHOTO TIOKPOBa MOXKET C(POPMHUPOBAThH JISHBIE CJIIOH C BBICOKOH TETJIONMPOBOAHOCTBHIO.
Kpome 3T10ro y mpoMep31ero BlIaKHOrO CHera yJaydllaroTCs KOHTAKThl MEKIy KPHUCTAJJIaMH JIbJa,
YTO MPUBOJUT K POCTY TBEPAOCTH U TEILUIONPOBOAHOCTU CHEra. B pesynbrare 3TOro nocie orrenenu
MOJKET YCKOPUTBCS BBIXOJIAKUBAHNUE IPYHTA.

JUis OLEHKHM BJIMSIHUSL OTTETENM Ha NpPOMEp3aHHe TPyHTa ObUIM MPOBEACHBI YHCIICHHBIE
skcrepuMeHThl. OHM NOKa3aiy, YTO MPHU OTTENENH B NEPBOM MOJIOBUHE XOJOIHOIO NEPUOA MOKET
YBEJIIMYUTHCST [IyOMHA TNPOMEP3aHMsl TPyHTA U3-32 CHIJKEHUS] TEPMHUYECKOTO COMPOTHUBIICHUS
CHEXHOIO IOKpOBAa. JTOMy CHeHapuro OymeT crmocoOCTBOBaTb HM3MEHEHHE JAWHAMUKU
CHETOHAKOIUIEHUs] TPH COBPEMEHHOM KinMare. Tak, Bce Ooiblnas 4acTb TBEPABIX OCAIIKOB
BBINIAJACT B IEPBOM MOJOBHHE XONOAHOro mnepuopa. IlosToMy mnpu orrenenu B 5TOT NEPUON
Oonplmasi 4YacTh CHEKHOTO IOKpOBa OyIeT MOABEpPKEHA BIHMSAHUIO OTTENENH M CHIDKCHHUIO
TEPMUYECKOTO COMPOTUBIICHUS] CHEXKHOIO MOKPOBA B AaibHeuiieM. B pesynbrare MeHblIas 4acTb
OCAJKOB BBINAAET BO BTOPOU YaCTHU 3UMBbI U MEHBIIE CBEXKEIO PBIXJIOrO CHEra OTJIOKUTCA 34 MEPUOL
MOCJIE OTTEMEIH.
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Oco0eHHOCTH pacnpeaesieHUs1 0PraHuYecKHX COeTUHEHUH B CHEKHO-JIEATHOM

nokpose besioro Mmopst
Hemuposckas U.A.

HHurepec x wuccnenopanmio yrieBoaoponaos (YB) B 3HauuTenbHOH cTeneHn OOYyCIIOBJICH
He(TSAHBIM 3arpsi3HEHHEM MOPCKHMX aKBaTOPHH, TaK KaK Ha UX JOJIEO MpHUXOOUTCs 10 95% nedru n
HedTenponykToB. CHEXXHO-NIENTHON MOKPOB MEHSET KapTHHY NOBEACHMS HE(PTH NPHU Pa3INBAX, TAK
KaK CO3/aeT /ABa JOMOJHHUTEIbHBIX Oapbepa CHer—jen M JieA—Boda. [eopeTHdecKHe pacueTbl
NOKa3ask, 4To 00pa3oBaHME JIENOBOTO IOKPOBAa NMPUMEPHO B [1BA pasa COKpAINAeT IUIOMAdb
pasnusa.

[IpencraBneHsl pe3ysbTaTbl MHOTOJIETHHX uccienoanuii (2010, 2012, 2015-2017 rr)
annpaTuyecKuxX yIIEBOJOPONOB M B3BELICHHOIO BEINECTBA B CHEXKHO-JICASTHOM MOKpoBe beroro
mMopsi: TyObl Pyrosepckoii (paiion Owuonmorumdeckoii cranumu MIY — BBC, mnepudepus
Kanpanakmickoro 3anmsa), yctbsi CeBepHoil JIBuHBI (03epa B palioHe I ApPXaHIeNbCKa), YCThbS
Onern. B cHere, u3-3a 3arps3HEHUST aTMoOcC(epbl B OTONMTENBHBIM CE30H, KOHLIEHTPALUU
yIJIEBOJOPOAOB MOBBIIAINCH OT (peBpajst K MapTy, ocobeHHO B ycThe CeBepHoil [[BuHBI (10 616
MKr/m). OTnudyuTtenpHas 4depra benoro Mops COCTOMT B TOM, YTO TOJIIMHA CHETa H
NPUMAHHBIX JIBAOB COU3MEPUMBL. llo3TOMY BepXHsS HYacTh JENSHBIX KEPHOB MPHUOPEKHBIX
paiioHoB benoro mMopst, kak mpaBmuio, 00pa3oBaHa MYTHBIM MaTOBBIM JIBJIOM CHEXHOTO T€HE3Uca, a
HIDKHSST — OOBONHEHHBIM KPUCTAJUIMYECKUM JIBAOM. BO Jboy B 3aBUCHUMOCTH OT YCJIOBHH
JIp1000pa30BaHUsl KOHLICHTPUPOBaHUEe Y B MpoucxonuT B pa3HbIX YacTsax kepHa. B BepxHeill wactu
Jb/la HA UX COZiep KaHMe OKa3bIBAET BIMAHUE MOCTYIIEHHE CO CHETOM, & B HUXKHEHN — U3 MOAJIeHON
BOJIbL. bONBIOE KOMMYECTBO B3BECH BO JIbJAX, a Takke ruapodobHbie cBoiicTBa YB o0ycnapnuBaeT
NPEUMYLIECTBEHHOE CONep’KaHHe MX BO B3BEIIEHHOH (opMme nake B (POHOBBIX APKTUUECKHX HU
aHTApKTUYECKUX palioHax. Boma mpu BoJHEHUM Ha MOBEPXHOCTU pasMsIryaer Jiel U OKa3blBaeT Ha
€ro CTPYKTypy ABOMHOE AeHCTBHE: yBEIUYMBAET YUCJIO KAHAJIOB U KAMUJUIAPOB BO JIbIY, & TaK¥Ke
pacuimpsieT UX AWAMeTP, YTO HHTEHCH(HUMpyeT mpouecchl oOMeHa MEXKAy BOAOH M JIBIOM.
QDyHKIIMOHUPOBAHUE HKOCHUCTEMBI JIbJ]a MPUBOAUT K MHTEHCHBHOMY HAKOIUIEHHIO OPTaHUYECKHX
COenMHEeHUi, B TOM uuciie 1 YB 3a cyet ¢poTtocuHTe3a J1€10BOMH (IIOpHI HA TPAHULIE JIEI—BOAA.

B cHere B3Bech u OC MMEIOT TEPPUTreHHBIN XapakTep, a BO JIbAy M, OCOOEHHO, Ha TPaHULe
Je-BOoNa — MPEUMYLIIECTBEHHO OMOTeHHBIH. JTO MOATBEPIKAAET HE TOJIBKO MPOCMOTP B3BECH CHEra
U3 PA3JIMYHBIX CJIOEB JIbAa MO CKAHUPYIOLIEM 3JIEKTPOHHBIM MUKPOCKOIIOM, HO U COCTaB aJIKAHOB.
Ha o3epax B paiioHe ApxaHrenbcka MakCHMalibHOEe KonudecTBo YB (1605 MKr/im) ycTaHOBIEHO B
cHere 0. 3amHee, HauOoJyiee MPUOTMKEHHOM K TOPOIY, a MUHHMaibHOE (98 MKI/I) — B CHere o.
Csetsioe, HaxopsIerocs B yAaleHHH OT ApxaHrenbcka Ha ceBepo-BOCTOK. IlpopomxeHue
WCCIIEAOBAHUN CHEXXHO-JIEASHOrO nokposa B mapre 2017 r Ha o3epo llukaneBo, Haxonmsiero Ha
3amaae OT ApXaHTeNibCKa, YCTAHOBWIIO 3HAYMTEIbHBIN AMAna3oH KoHIeHTpauuit YB B cHere: 31—
260, B cpenHem 94 mkr/n. B3sech, BbIeNieHHAs M3 CHETa, UMeJia YePHBIH IBET, TaK KaK COCTOsIA U3
cdep cropanus, 30mbl TOLI, casku U Ip. AaHTPOIIOTEHHBIX YACTHIIL.

YCTaHOBIIEHO, YTO HECMOTPS HA HU3KHE 3MMHHE TEMIIEPATYPhl, B IOTPAHUYHBIX CIOSIX CHEr—
Jieq ¥ JIeA—BO/la MHTEHCUBHO MPOUCXOIAT KaK MPOLECCH pa3oKeHUs], TAK U CUHTE3a OPraHUYeCKUX
COEAMHEHMH, B TOM unciie U YB. B BepxHell yacTu KepHa JibAa, KaK U B CHEre, MUHEpPAJIbHas YacThb
npeobnanana Hanm Ouojormdeckoil. Bumosoe pasHooOpasue BOAOPOCHEH MOCIEAOBATEILHO
NOBBINAJOCh OT CHEra K HIDKHEW 4YacTH JIbAa, IN€ MUHEpaJbHbIE YaCTHIBI MPAKTUYECKH He
BCTpedanch. [IponykTel cropanust Takke He oOHapyskeHbl. 110MBOMHO-TIOANIEHBIE HCCIIEAOBAHMS
MOKa3aJjM, YTO OCHOBHOE pacIpeiesieHle OPraHu3MOB CB3aHO C MOBEPXHOCTHIO OCHOBAHMs JIbAA.
IIpoBeneHo comocTaBlieHHE MONYYEHHBIX NAHHBIX C pe3yJbTaTaMy H3yuYeHHUs YIIEBOLOPOJOB B
CHere M Jibie B (POHOBBIX palioHaX APKTUKH U AHTAPKTHKH.
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TaxcoHOMHUYeCKOe pa3HooOpa3ye B MbLJIbLEBBIX CMEKTPAaX 3UMHHX

atMocdepHbBIX 0caaKoB AJTasi
Kypsaraukosa H.A."?, Maasiruaa H.C.?, Mutpoganosa E.FO.
' Anmaiickuii 2ocyoapemeennviii ynusepcumen,
*Hncmumym 6o0nwix u sxonocuyeckux npooiem CO PAH

buonorndeckue a3po3ony, MpeacTaBIeHHbIE NBUTBLION U ()parMeHTaMu PacTEeHUH, CriopaMu
MAOPOTHUKOB, BOAOPOCISIMH, BHpycaMH M OakTepusiMu, momanas B arMocdepy, OKas3bIBalOT
KOCBEHHO€ BO3IEHCTBME Ha KIMMAT, INepepacrpeneisisi paaualdOHHbIE MOTOKH U y4YacTBYS B
npouecce Hykieanuu oOmakoB. IIbLIbLieBbIE 3€pHA SIBISIFOTCA OOHMMH U3 CAaMBIX KpPYITHBIX
ounoaspozoneii  (10-100 MKM), HMEIOT CE30HHBIH XapakTep pacIpOCTPAHEHUS M MOTYT
MEPEHOCUTBCST HA ThICAYN KHJIOMEeTpoB. ONHAKO, M3YUEHHIO IMOCTYIUIEHHS IBbUIbIEBBIX 3€PEH C
atMOC(epHBIMH OCafgkaMH (OCOOCHHO B 3MMHHH TEPHON), WIPAIOLIMMHU BAXKHYIO pOJb B
dbopMHpOBAaHUN Kak BCEH KpHOCKEpHI, TaK U OTACNbHBIX €€ KOMIIOHEHTOB, K COXKaJCHHIO, B
HACTOsILIEE BPEMsI HE YAENSETCS TOJDKHOTO BHUMAHUSI.

Teepnbie armochepHbie ocanku Ha Anrtae (T. bapHayn) orObupanu ¢ HosOpst 2015 mo mapt
2016 © Ha OTKPHITOW IUIOMIANKe B IWIMHApHYeckue mnpodoordopuuku (31 mpoba), mocne
KOHLICHTPHPOBAHUS IPOCMATPUBAJIH Mo7 cBeTOoBBIM MuKpockoroM Nikon Eclipse 80i.

B 30% cnyuaeB Obutn 0OHapy>KeHBI BLIBLIEBbIE 3€pHA JUCTBEHHBIX (Befula sp.) u XBOHHBIX
(Pinus sp.,) nepeBbes, Tpas (ceM. Chenopodiaceae, Asteraceae u Poaceae, a Taxxe Artemisia sp.),
KOTOpBIE MPEANOJIOKUTEIPHO HMMENIH aIBEKTUBHBIA Xapakrep 3aHoca. 70% mbUIBLEBBIX 3€peH
COCTaBHIJIM NIPEBECHBbIE TAKCOHBI, B KOTOPBIX MpeBanupopania Oepeza (40%), Bcrpeuasice B 25%
npo0. ITeutbLieBEIE 3epHa cOCHBI (Pinus sp.) ObUN BIABICHBI B TSITH MTpobax, coctaisist 30% Bcero
cniekTpa. MakcumasibHasi KOHLIEHTpaus MbUTbLBI ApeBecHbIX (55% ot obuiero yucna ApeBECHBIX
TakCOHOB) Obua ompeneneHa B npode 11 mexabpst 2015 1. Tak ke B 3TOM npoOe ObUTH BBISIBICHBI
NBUTBLIEBbIE 3€PHA TOJIBIHY, 3JIAKOB M aCTPOBBIX. B 11€I0M, TpaBsSHUCTBIE TAKCOHBI cocTaBuin 30%
OT crekTpa ce3oHa. M3 mpencrasuteneid stoil rpynmel npeobnanana Chenopodiaceae (17%s),
BcTpeuasick B 12% npoO. Ileubia Poaceae n Artemisia sp. IpeAcTaBlIeHa B PAaBHOM KOJHYECTBE
(4,5%), BcTpeuasice B 3% npod. [Ibutbia Asteraceae Opia 0OHapyKeHa TOJIBKO B mpode 27 HosIOpst
2015 r, 4TO COOTBETCTBYET HAa4aJly 3UMHETO CE30Ha.

Crnenyer OTMETHTB, YTO BCS MBUIbLA, UACHTU(PULMPOBAHHAS B aTMOC(EPHBIX OCaIKax,
NPUHAJICKUT TaK Ha3bIBAEMBIM aHEMO(WMJIBHBIM, WM BETPOOINBUIIEMBbIM BHAAM PACTEHUH,
NBUIBLIEBbIE 3€PHA KOTOPBIX MPHUCMOCOOJEHBI ISl TMEpeHOca MO BO3AYXY HA 3HAYUTENbHBIC
paccrosiHus. B manmpHedmem, ucmonb3ys OOpaTHbIE TPASKTOPUU [BIXKEHHsI BO3OYIIHBIX MAacc
(monmens HYSPLIT) u OCHOBBbIBasiCb Ha HAaHHBIX MBUIBLEBOIO aHAIN3a aTMOC(EPHBIX OCAIKOB,
ObUIM YCTaHOBJIEHbl PETHOHBI-MCTOYHUKH TOCTYIUIEHUS NbUIBLEBbIX 3€PEH U PACCTOSHUS, Ha
KOTOpBIE ObLjIa epeHeCeHa MbLUIbLIA.
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K Bonpocy pelieHusi HeCTALMOHAPHOM 3aa4Ml YIJIOTHEHHUS CHEKHO-(PUPHOBOIA

TOJIIIM JJIs1 OTIpeaeseHus1 TIIyOMHBI 3aXBaTa aTMoCc()epHOro Bo3ayxa
Yuxauen K.b., JIunenkos B.51.
Apxmuveckuii u aumapkmuveckuii nayuno-uccieooeamensckuti uncmumym, Cankm-Ilemepoype

JlaTipoBKa JENsIHbIX KEPHOB B XOJOIHBIX 30HAX JIbAOOOpPa30OBaHHUS OOBIMHO MPOU3BOOUTCS II0
XapaKTePUCTHKAM  aTMOC(EPHBIX  OCaAKOB  (XUMHYECKOMY M HM30TOIHOMY  COCTaBaM,
ANEKTPONPOBOAHOCTH). Bo3pacT armochepHOro Bo3ayxa, 3aXBa4y€HHOTO HA TPAHULE 3aMBIKAHUS
1op, T.€. Ha TPaHuLie nepexona GupHa B My3bIPbKOBBIH JIE], PaBEH HYJIIO, a Pa3HUIA B BO3pAcTe rasa
U OKPYJKAIOIIero Jibla paBHA BO3pacTy JIEASHOW Tomme Ha 3Tod miyOuHe. B 3aBucumoctu ot
U3MEHEHUH TIIALUOJOrMYECKUX YCIIOBHH Ha TOBEPXHOCTU (TPU3EMHON TeMIIepaTypbl BO3AyXa H
CKOPOCTH CHETOHAKOIUICHHS), BO3PACT JbJa Ha yKa3aHHOH miyOmHe MeHsercs. s yTOUHEHHs
IaHHOTO BPEMEHHOTO CABHra B YCJIOBMSAX OBICTPBIX M3MEHEHHH KIUMara B COBPEMEHHYIO
KJIMMAaTUYECKYI0 B3IOXYy W BO BpeMsl PE3KHUX MOTEIUIEHWH IMOCIEAHEro JENHMKOBOIO Mepuoaa
pa3paborana HecTauMOHapHAas (U3NUECKass MOAENb YIUIOTHEHHUsI CHEXXKHO-(GUpHOBOW Tommm. Jlis
3TOTO COMPSIKEHBI CYIIECTBYOLNE (PU3NIECKHUE MOIENN YIUIOTHEHUSI CHEXKHO-(DUPHOBOH TONILIH U
TEIUIOTIEPeHOCa B TOJINE JIGAHWKA, pa3padoTaHa YHCJIEHHAs CXeMa, IPOBENEHBI YHCIICHHBIC
SKCIIEPUMEHTBI [0 ONPEAETICHUI0 YyBCTBUTEJIBHOCTH MOAEIU K BapuUalUsM DISILUOJOTHYECKUX
napameTpoB. IIpoBeneHbl PEKOHCTPYKLMH HM3MEHEHUH NPOQHIs TUIOTHOCTH CHEXHO-(PHPHOBOM
Tommu B paiioHe craHumu Boctok (LlentpanbHas Amntapktuna). [lomydeHHble pe3ynbTaThl
MO3BOJIIOT YTOYHUTh BapHaIMU DIyOWHBI, a, 3HAYUT, U BO3PACTa 3axBaTra aTMOC(EPHOro BO3IyXa,
YTO B)XHO INMPH BBIYUCICHHHM UCTUHHOH aTMOC(HEPHOH aMIUTUTYABl pOCTa KOHLEHTPAlMU METaHa
(KaKk MHOUKATOpa PE3KMX KIMMATUYECKUX H3MEHEHHH) B arMocdepe BO BpeMs MEPEXOAOB OT
CTaANAJOB K HHTEPCTAINANIAM BO BpeMsl TOCIEIHErO OJNEeCHEHHS.
Pabote1 BemonHstoTes no rpanty PO®U 18-35-00582 mon_a.
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Onpenenenne BHICOTHI CHEKHOTO MOKPOBA ¢ ucnoJb3oBanuem J1/13
Komapos A.10.!, Ceausepcros FO.I.', Typuanunosa A.C.', I'pe6ennuxos I1.A.', Cokparos
C.A.% Cyunaun A.A.°, Outun AJL®, Bnagumuposa MLIO. *

'MT'Y um. Jlomonocoea, I'eocpaguueckuii paxyomem, HAYUHO-UCCIEO0BAMENbCKAS
JAOOPAMOPUSL CHENCHBIX JAGUH U Ceneil
MTY um. Jlomonocoea, Teoepaghuueckuii haxyrvmem, kapheopa Kpuonumono2uu u 2ismuono2uu
*MIY um. Jlomonocosa, eoepaguueckuii haxynomem, xagedpa kapmoepaduu u
2eoungopmamuxu
*MI'Y Teooesuu u kapmoepapuu (MUHTAuK), Teodesuueckuii paxyrvmem

[IpencraBiaeHbl pe3yabTarbl U3MEPEHUN BBICOTHI CHEKHOTO TMOKPOBA, BBIMOJHEHHBIX HA
TUIOIIaaKe MeTeoponorudeckoir obcepratopunt MI'Y um Jlomonocosa B 2017-2018 romax ¢
UCTIOJIb30BAaHMEM METOIOB MPSMBbIX HAONIONEHUH M AUCTAHIMOHHOTO 30HIWUPOBaHHs. PaboThl,
MPOBOJMBLINECS B XO€ MCCIENOBaHUS, BKIIOYAIM ONpEAeNieHHe KOOPAMHAT OINOPHBIX TOYEK,
aspodorocrémky ¢ BITJIA, Ha3zeMHOe Ja3epHOE CKAHUPOBAHUE W HA3EMHBIE U3MEPEHUS BBICOTHI
CHEXKHOTI'O MOKPOBA.

Aspodorochémka muommanku nposoamnachk npu nomomu BITJIA DJI Phantom 4 Pro ¢
BbICOTEI 30 M U TepeKphITHEM MEXIy COCEAHMMU cHUMKamu mnopsiaka 80-90 %. Cbémka
BBITIONIHSJIACHh TIATh pa3 3a 3uMHui ce3oH 2017-2018 rr. HaszemHOe naszepHOE CKAaHUPOBAaHHUE
MPOBOAMJIOCH JJIs1 CO31aHusi LM(POBOH MOAETH MOACTUJIAIOLIEH MOBEPXHOCTH U ISl OTIPEIETICHHS
BBICOTBI cHera. HazeMHble M3MepeHHs BBICOTHI CHEXHOTO MOKPOBA BBIMOJIHAIUCH MOCHE KaKIOTO
3anéTa; TOYKH M3MEPEHMH pacroiarajluch BAONb Mpoduiel, mapauledbHbIX MJIUHHONH CTOPOHE
MJIOIIAAKHU, HA paccTossHun SO cM unu 1 M apyr ot apyra.

B xoze uccnenoBaHus yCTaHOBIEHO, MaTepUalbl ChEMKH CHEXXHOIo nokposa npu nomoiu bITIA u
JIa3€pPHOI0 CKaHepa MO3BOJIAIOT C MPUEMJIEMON TOYHOCTBIO OLIEHMBATh BBICOTY CHEXKHOIO MOKPOBA U
Nojy4yarb JOCTOBEPHYID MOJeNb CHEXHOro MOKPOBa 3HAYMTENBHBIX MO IUIOMIAJH YYacTKOB.
HaubGonee BaxHbIMM (pakTOpamy, BIUSIOIIMMH HA TOYHOCTb ONPENENeHHUS BBICOT C
HCTIOJIb30BAHMEM aBTOMATH3MPOBAHHOW (ororpammerpudeckoir o0paborku nanHbIXx BILIA,
SIBJIIETCS. COCTOSTHUE MOBEPXHOCTH CHEXKHOTO MTOKPOBA U CTENEHb €r0 OCBELIEHHOCTH.

MakcuMabHbIE PAa3HOCTH BBICOT, MOJYYEHHBIX Ha OCHOBE a3pOOTOCHEMKH, W HA3EMHBIX
U3MEPEeHHI He MPEBBIMAOT 15 ¢M, a cpeaHeKBagpaTuIecKasl Oomndka CocTaBisgeT mopsiaka 6,1 cm.
ComnocraBieHre TaHHBIX a3POPOTOCHEMKH C TaHHBIMU HA36MHOTO JIA3€PHOTO CKAHUPOBAHUS TAKKE
HE BBIIBJISIET 3aMETHBIX OTJIMYUH (CpeaHEeKBaapaTHUeCcKas ounoOka He bonee 5 cm).
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AHaJM3 TeHAeHIUII U3MeHeHUIl THAPOJIOTHU CHOMPCKUX APKTHYECKUX Mopeii B

YCJ10BUAX IJ1I002JJbHOT0 NOTEIJICHUS
Tony6esa E.H., ILnaros I'.A.
Hucmumym svruuciumensnoii mamemamuru u mamemamuyecxoti ceogpuzuxu CO PAH,
630090, 2. Hosocubupck, np. akademura Jlaepenmeoeeéa, 6
elen@ommfao.sscc.ru

OCHOBHBIM  HHCTPYMEHTOM HCCIIEIOBAHUS  SBJISETCS YHUCJIEHHOE MOJAENHPOBAaHUE,
OCHOBAaHHO€ HA HCIMOJIb30BAHUU COBPEMEHHBIX CJIOXKHBIX MOAENIEH KOMIIOHEHTOB KIMMAaTHYECKON
CHUCTEMBbl U MOAENEeN MPOMEXYTOYHON CIIOXKHOCTH C HMAEaTU3UPOBAHHBIMU NapaMeTpU3aLMsIMU
(bu3nUeCKIX MEXaHU3MOB M KPAaeBbIX YCIOBHH. UMCIEHHbIE SKCIIEPUMEHTHI IIPOBOASITCS HA OCHOBE
COBMECTHOH Mozenu okeaHa u Mopckoro sbaa SibCIOM, paspaborannoii B MMBuMI™ CO PAH, ¢
MPUBJICYEHUEM DPE3YyJIbTATOB PEAaHANIN3a, a TAKXKE PE3yJbTaTOB NMPOrHOCTHYECKHMX pacdyeToB Ha 21
BEK OCHOBHBIX kiumarmdeckux wmopaeneit CMIP3-CMIPS, nojyueHHBIX B paMKax CLEHApUEB
MI QUK.

BrisiBneHNEe OCHOBHBIX LUPKYJSILIUOHHBIX MOJ IJIsI BCEr0 apKTUYECKOIO PEruoHa M JJIs

OTHEJIbHBIX MOpEH OCYINECTBJISIETCS HA OCHOBE CHHIYJISIPHOIO PAa3jIOKEHUs BPEMEHHOIO XOaa
BEKTOPA COCTOSIHMSL, MOy Y4eHHOTO B XOA€ YUCJIEHHOIO MOAEIUPOBAHUS KIUMAaTHYECKOU CUCTEMBI B
nepuon ¢ 1948 no 2016 rr, a Takxke MO pe3ynsTraTaM CLEHAPHBIX PacdyeTOB C HCHOJNBb30BAHUEM
JAHHBIX TIOCTPOCHHOW MOAENM KIUMAaTH4YeCKoil cuctembl u psna momeneit CMIP3-CMIPS nHa
nepuog ¢ 2006 nmo 2100. B omnimMuue OT KJIACCHYECKOIO MOAXOAA, KOIZNa HCIONb3yeTCs
€IMHCTBEHHOE ToJie (HampuMep, IMojie MPU3EMHOIO AaBJIEHHS ), HCIIONb30BAJICS BEKTOP COCTOSHUS,
COCTOSIINUNA ONHOBPEMEHHO W3 4 KOMIIOHEHT: MOJs MPU3EMHOIO [AaBJICHHs, MOJNS NPHU3EMHON
TEMIIEPaTypbl U IByX NOPU30HTAJIBHBIX KOMIIOHEHT IPU3EMHOIO OIS BETPA.
AHanu3 W3MEHYMBOCTH LIUPKYJISILUM BOI W THUIPOJOTMUM CHOUPCKUX APKTHYECKHUX MOpeH B
3aBUCUMOCTH OT OCHOBHBIX KJIMMAaTUYECKUX HWHAEKCOB OCYIUECTBIISIETCS € MCMIOJb30BAHUEM
CTaTUCTUYECKOTO PErpecCUOHHOIO aHaiu3a BpeMeHHbIX psinoB uHiaekcoB NAO, AO, PDO c
BPEMEHHBIMHU PsIIaMU UMEFOIIHNXCS HAOMIONEHUH M Pe3yJIbTaTaMH MOIEJBHBIX PACUYETOB C LENbI0
BBISICHEHHs] HauboJee BhIPaKEHHBIX B3aUMOCBSZEH.

Pabora monrotoeneHa mpu momaeprxkke mporpammbl npesumuyma PAH NeS51 «M3menenwue
KJIMMaTa: MPUYUHBI, PUCKH, TOCIEACTBHs, NMPOOJIEeMbl amanTalvd W peryianposaHus» u POOU
(Ne17-05-00382-A, 17-05-00396-A)
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Byayuiue n3zmMeHeHUsI KJIMMATA U XapaKTEPUCTHK €ro JKCTPEMAJILHOCTH
B peruoHax Kpaiinero Cesepa no oueHkam 00J1b110r0 aHCAMOJIS

pernonaabHoi moxeau I'TO
Hukanésa A.A., HIkoabuuxk U.M., E¢pumos C.B.
I hasnas ceoghusuvecrasn obcepsamopus um. A.H. Boeiixosa,
yi. Kapowiuesa, o. 7, Cankm-Ilemepoype, 194021

pikaleva@main.mgo.rssi.ru

IIpoucxonsiue B HacTosALIEe BpeMsl KIIMMaTHUECKUe U3MEHEHUs Jal0T OCHOBAHUsI 110J1ararh,
YTO B APKTUYECKHUX PETHOHAX HApacTaeT NeUIUT afanTaliyi K I3MEHEHUSIM KJIUMara. 3aAepiKKH B
NPUHATUU aJANTALUOHHBIX CTpaTeruii U WX peaju3ald MOTYT MPHUBECTH K BO3PACTAHMIO pPHCKA
JFOACKUX TOTePhb, THOETHM W MAacCOBOW MHIPALlMH JKMBOTHBIX M JIErPajlalliil PETHOHAIbHBIX
skocucTeM. MHoOrooOpasue KIMMAaTHYECKUX HM3MEHEHWH W WX MOCHENCTBUH Ui POCCUHCKOH
ADPKTHUKH ONPEneNstoT HeOOXOOUMOCTh pa3paboTKH U OCYLIECTBIEHHS aAaNTalOHHBIX MPOrpamMm
C Y4eTOM CHeUU(pUKH KakKIOTO KOHKPETHOro pervoHa. [lms sToil menu HamnydmuM obpasom
MOAXOASAT TPOTHO3HbIE OLIEHKM KJIMMaTa, BBIMOJHEHHbIE Ha OCHOBE BBICOKOpA3peIlaOLInX
MOZEJIBHBIX CHCTEM, IMO3BOJISIOIINX JI€TAJIM3UPOBATh PErHMOHAIBHBIE OCOOEHHOCTH IIOOANBHBIX
WU3MEHEHUH BIUIOTh IO MAacITaboB HEOONBITNX PETHOHOB.

AnHanu3upyroTcs Oynyiue U3MeHEHHUs! KiuMaTa B 21 Beke Al ISTH apKTUUECKUX PETHOHOB
P® (Heneuxwuii AO, AAmano-Heneuxnit AO, Tatimbipckumii Jlonrano-Henenkuii paiion, Pecybnuka
AxyTtus, Yykorckuit AQO), momydeHHblE ¢ NOMOLIBIO Oonbmoro aHcamOns (50 wieHOB) Monenu
PETHOHANBHOIO  KJIMMaTa BBICOKOTO IPOCTPAHCTBEHHOro pasperneHust (25 km). Pacuers
NPOBOAMJIMCH OT Pa3HBIX HAYAJIBHBIX YCJIOBHHA B arMocdepe W Ha NMOACTHIAKOLICH MOBEPXHOCTU
CYyIIHM AJISl NECATHIETHUX mepronoB: 6aszosoro (1990-1999 rr) u Tpex mporHoctuueckux (2030-
2039 rr, 2050-2059 rr. u 2090-2099 rr.). Mcnonp30BaH CLEHApH PamgUallMOHHOTO BO3IEHCTBUS
RCP8.5 MI'OHUK.

PaccmaTtpuBaroTCsl OLIEHKM HM3MEHEHMH CIeLMaJu3UPOBAHHBIX XapaKTePUCTUK KJIMMATa,
BKJIOYasi W3MEHEHUS HWHAEKCOB JKCTPEMAJbHOCTH, KOTOpbIE JIeKaT B OCHOBE IPOEKTa,
HaNpaBJIeHHOrO Ha OLIEHKY Bo3deiicTBuil Ha skocuctembl Kpailinero Cesepa, cosnaHue u
YKPEIJICHHe CUCTEMBI 0CO00 OXpaHsIeMbIX NPUPOIHBIX TEPPUTOPHUI I COXPAHEHUS] yHUKAJIBHOTO
Ouonoruueckoe pasHOOOpas3usi CEBEPHBIX PErHOHOB. MccnemoBaHue BBIMOJHEHO MPU TMOAIEPIKKE
®onga Hukoi IIpuponst.
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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 bluff 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-BpeMeHHaﬂ H3MCHYHUBOCTb CHE’KHOI'0 ITIOKPOBA

B MOCKOBCKOM peruoHe
Komapos A.10.', Ceausepcros F0.I.', Cokparos C.A.'
MI'Y um. Jlomonocosa, I'eocpagpuueckuii paxynemem

B pabore mpencraBieHbl pe3yabTaThl HCCIEAOBAHUS M3MEHUMBOCTH CTPOCHHUS U CBOHCTB
CHEKHOTO MOKpoBa B MockoBckoM pernone (Mocksa u Ceprueso-Ilocaackuii paiioH) 3a mepuon ¢
2014 mo 2018 ronwl. MccnenoBanust mpoBogiuch B MockBe (Ha IUIOMIAIKE METEOPOJIOTHYECKOH
obceparopun '3 MI'Y) u ceBepo-Boctoke Mockosckoi obmactu (. XorbkoBo, Ceprueso-
IMocanckmii pafioH). B o0oux ciydasix penpe3eHTaTUBHBbIE IJIOMIAIKHA TNPENCTABISIN COOOH
IUIOCKHE OJHOPOJHBbIE YYACTKHU C HEHAPYLIEHHbIM 3aJieraHHeM CHEXKHOIO MOKPOBA, SBJISIIOLINECS
TUITUYHBIMU JUJTsI PABHUHHBIX JJaHAmadgToB BocTouHo-EBponeiickoii paBHUHBL.

JlaHHble TIOMy4YeHBI B pe3yJbTaTe KOMIUIEKCHBIX MCCIEAOBAHUH, BKJIOUAKOIIUX OINHCAHUE
crparurpaduy, ONpeneseHne BbICOThI, TUIOTHOCTH, THMA, pa3Mepa KPUCTAIIIOB CHEKHOW TOJIIU H
OTHENBHBIX €€ cioeB. PaboThl BKIOWanu B celsl MepUOAWYEecKHe HAONONEHUs] 3a CTPOSHHEM
CHEeXXHOH Tommu B mypde u Brosb npoduiedi mmuaoi 5-20 M ¢ onpeAeseHueM MePEeYNCICHHBIX
napameTpoB. Bcero 3a 4 roma Obwio BeIMOMHEHO 26 cepuil m3mepennii B Mockse u Oonee 50 B
paitone Cepruesa Ilocaga. B MockBe OCYyLIECTBISJIUCH pPEryjsipHble 3aMepbl aBTOMATHUYECKUM
JATYUKOM BBICOTBI CHEXKHOTO IMTOKPOBA C TUCKPETHOCTHIO 1 pa3 B 15 MuHYT.

Ha ocHOBe mnonydeHHbIX [aHHBIX @POU3BEIEHbl pacyeT, aHajlu3 U CPaBHEHHE OCHOBHBIX
XapaKTePUCTHK CHEXHOro TOKpoBa B MockBe W MockoBckoit obmactu. IlocTpoeHsl cxembl
SBOJIIOLIMUA CHEXXHOW TOJIIM B pa3juyYHble MO CHEXHOCTH U MPONOJIKUTENBHOCTH 3ajleraHus
CHE)XHOTo MokpoBa rofpl. OcylecTBIEHO CpaBHEHHE PEe3yJBTaTOB CO CPEIHHUMU MHOTOJETHUMM
3HAUYEHHUSIMH, TOJYYEHHBIMH TO OmkaiiimuMm K MectaM u3MepeHmii Mereoctanumsm (BIHX,
Anexcannpos, [lepecnasnb, Kinn).

OmnpeneneHo, 4Tro, HECMOTPs Ha OOIIEe CXOACTBO IPOLECCOB, MPOUCXOMSINNX BHYTPH
CHE)KHOW TOJILIM B TEUEHHE 3MMHEIO MEpPHoNa M ONPENeNeHHBIX OOIUMH METEOPOJOrHYeCKUMHU
CUTyalUsIMH, CTPOEHHE M CBOHCTBA CHEXXHOIO IMOKpOBa B MOCKBE U OONacTH 3HAYUTEIHHO
OTJIMYAIOTCS. JTO, OTYACTH, OOBSCHIETCA pPA3NUYUAMU B TEMIIEPATypPHOM PEKUME 3HMHETO
nepruoaa, 0COOEHHOCTSIMH PErHOHANIBHON LUPKYJSALUN aTMOC(hEephl H OTEIUIIOLINM BO3IEHCTBUEM
ropoza.
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N3oTonHbIil cocTaB atMocPepHbIX 0caakoB HaabiMckoili HU3BMEHHOCTH
Manbiruaa H.C.', Diipux A.H.', Ar6ansu E.B.%, lanuna T.C.!
' @I'BYH Hucmumym 6oonvix u skonocuveckux npooiem CO PAH, Poccus
? ITKY AHAO «Hayunuiii yeump usyuenus Apkmuxuy, Poccus

Hsydenne GopMUPOBAHUI U M3MEHEHUI M30TONHBIX oTHOImEHUH &'°0 1 8D B aTMOCheEPHBIX
OcagKax TO3BOJISIET WACHTU(UIMPOBATh, KaK HCTOYHUKHM TIOCTYIUIEHHS aTMOc(hepHOH Biary,
BBIMAAAOIEH B BUAE aTMOC(HEPHBIX OCAJKOB, TaK M IMPUPOAHO-KJINMATUYECKHE YCJIOBHS
m3ydaemoro peruona. fAmano-Heneukuii aBroHoMHbIH Okpyr (IHAO) pacnonoxkeH B Tpéx
KIMMAaTHYECKUX MOSCaX — apPKTHYECKOM, CyOapKTHUECKOM U yMepeHHOM. OCHOBHOE BIHMSHHE Ha
(bopMUpOBaHUE KIMMAaTUYECKUX YCIOBUI peruoHa OkasbiBaroT Onmuzocth CepepHoro JlegoBUTOro
OK€aHa, MPAKTUYECKHU CIUIOLIHOE PACIPOCTPAHEHUE MHOTOJIETHEN MEP3JIOThI, MOJOTUHA PAaBHUHHBIN
penbed. Llenplo HAMMX MCCIENOBAHMNA CTalO WM3yYEHHE H30TOIHOIO COCTaBa arMOC(EpHBIX
ocankoB, Bbimanmabmux B HagemMckoit HusmenHoctn (JAHAQ) B XomomHblid miepuon roma, s
oueHKH ocoOeHHOCTeH ero ¢opmupoBanmsa. OtOGop mnpod TBEpPHBIX aTMOCHEPHBIX OCAIKOB
(BBIMAABLINX B BHJE CHEra) OCYIIECTBIBLIN HEMOCPEIACTBEHHO IIOCIE OKOHYAHUS COOBITHS B
nepuon ¢ HostOpst 2016 mo ampens 2017 rr. UzoronHselil aHanmu3 npod arMoc(epHBIX OCAIKOB
BBIMIOTHSTN B XuMuko-anamutudeckoMm nentpe MBOIT CO PAH. Onpenenenue uzoronHoro (8D u
8'°0) cocraBa mpuBOIMIM METONOM Na3epHOM abcopOunonHoi UK-criekrpomerpueii Ha npubope
PICARRO L2130-i (WS-CRDS). Tounocts usmepenust 8D u 8'°0 (16, n = 5) cocrasuna + 0,4 %o u
+ 0,1 %o, COOTBETCTBEHHO. B KauecTBe BHyTPEHHHUX CTAHAAPTOB HUCIOIB30BAIH MPOOBI MPUPOTHON
BOJbI, OTKaJUOpPOBAHHBIE OTHOCHTENHbHO MekayHapomHbeix craHgaproB V-SMOW u V-GISP
Pesynerarel aHann3a HW30TONMHOIO cocTaBa 36 mpoO arMOcC(epHbIX OCAAKOB, IOKA3ajH, YTO
sHadenns 6'°0 BapbupoBanu B npenenax 20 %o, a 6D B mpemenax 167 %o. Ilpu >TOM
CPEIHEB3BEIICHHBIE 3HAUEHHsI M30TOITHOTO COCTaBa aTMOC(EPHBIX OCAIKOB, OTOOPAHHBIX C HOAOPS
2016 no anpens 2017 rr. B HagpIMckoli HU3MEHHOCTH, HE IUIOXO comnacytorcs ¢ faHHbiMu GNIP
TIOJTy YeHHBIMH JIJIsI CTAHLIMH PACIIONIOKEeHHON Ha yaaneHuu nopsiaka 300 kM (r. Canexapn, AHAO) B
1996-2000 rr. UnauBuayaibHBIE H3MEHEHUST H30TOITHOTO COCTaBa aTMOC(HEPHBIX OCATKOB CBS3aHBI
KaK C U3MEHEHMsMM TeMIIepaTypoll OKpy>Karolleil cpefbl B MOMEHT BBINAJEHUs] OCAJKOB, TaK U C
Pa3IMYHBIMU UCTOYHUKAMU UX TOCTYILIEHUS.
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HUccaenoBanust H30TOMHOI0 COCTABA BOASIHOI0 napa Haa moBC¢pxHoCTbr0

IO:xHOr0 OKEeaHa
Kosauex A.B.', Exaiikun A.A."?, Creen-Japcen X.K.2, JIanm A.*

1. Apxmuueckuii u aHmapKmuyeckuii HayyHO-UCCAe006aAMENbCKUT UHCIMUNTYM,

Canxm-Ilemepbype, Poccus
2. Unemumym nayk o 3emne, Cankm-Ilemepoypeckuii 2ocyoapcmeennsiil ynusepcumem,

Canxm-Ilemepbype, Poccus

3. Ilenmp nv0a u krumama, Yuusepcumem Koneneazena, Koneneacen, /lanus

4. Jlabopamopus nayk o kaumame u okpyicaiowyeii cpeoe, Cakne, Opanyus

AHrapkTrueckas kpyroceetHas okcnemuiusi ACE  craproBana B 1 bpemepxaden
(I'epmanwust) 19 Hos6pst 2016 roma, ¢punmmuposana 30 anpens 2017 roga B . Cankr-IlerepOypr
(Poccust). Bo Bpemst skcnenuimu MPOBONMIIMCH HEMPEPBIBHBIE M3MEPEHHsT H30TOIHOIO COCTaBa
BOZSTHOTO Tapa HaJl MOBepPXHOCTHI0 KOKHOTrO OkeaHa.

Lenp sToit paboTBl — YTOYHEHHE pPE3YJIbTaTOB NAJCOKINMATHYECKUX PEKOHCTPYKLUH,
MIOJTy YeHHBIX 110 AHTAPKTUYECKHUM JICASTHBIM KEPHAM, MOJyYeHHE JTONOJIHUTENbHOW MH(pOpMAIH O
KJIMMaTHYECKOH CHCT€ME€ pErHOHOB, B KOTOPBIX  BBIMOJNHAIUCH paboThl, BepUpUKAIHS
KJINMaTUYECKUX MOJEIEH.

s u3MepeHuil MCIOJIb30BAJMCh /IBA aHAJIHM3aTOpPa M3OTOIHOIO COCTaBa BOASHOIO Mapa
Picarro L2120-1 u Picarro L2130-1. O6a npubopa ObliIr OCHAIIEHB! AByMs THIIAMH KaJTHOPOBOYHBIX
monpyneil. Mcrmonb3oBaHMe pasNUYHBIX KOMIIOHOBOK obOopymoBanust Picarro crmocoOcTBOBaioO
NOJIYYeHUIO HauOoJiee TOUHBIX PE3yJBTAaTOB H3MEPEHHs, a TakKe II03BOJIMJIO BBIOJHUTD
CPaBHUTEJbHYIO XapaKTEPUCTUKY PA3HBIX TUIIOB OOOPYIOBAHUS.

B noknane mpencraBieH aHaJ M3 JAHHBIX, TOJNYYEHHBIX BO BpPeMsi PaOOThI 3KCIIECAHLINM.
BrIsiBiIeHBI 3aKOHOMEPHOCTH (HOPMHUPOBAHUST U30TOMHOIO COCTaBa BOASIHOTO Tapa B 3aBUCUMOCTH
OT TeMITEPaTy Pbl BIAKHOCTH BO3/IyXa.

[TonyueHHble NaHHBIE BKIKOUEHBI B MOIETbh (POPMHUPOBAHUSI M30TOITHOTO COCTABA JIENSHBIX
KEPHOB W B JajbHeWmeM OyayT HCIONB30BAHBI I YTOUYHEHHS  KOJMYECTBEHHBIX
MAJICOKIIMMATHIECKIX PEKOHCTPYKIHH.

IToneBple  pa®oThl  BBIMONHSUIMCH TpU  (QUHAHCOBOH  mopnepkke  DenepaiabHON
NOJUTEXHUIeCKor mkonbl Jlozannbl, komnanuu Ferring Pharmaceuticals u ¢onna ACE. Ananms
IAaHHBIX BBIMONHsIETCS NpU PpuHaHCOBOH nonnep:kke PODU (rpant 18-05-16001 HITHUJII a).
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MN30TONHBII COCTAB CHE;KHOIO MOKPOBa AJiTasi
Jiipux A.H., Maasiruna H.C,, llanuna T.C.
DI'BYH Hucmumym eoonsix u sxonozuveckux npoonem CO PAH, Poccus

Knumatnueckoe mnorerenne mnocnenanx pgecatwierud [[PCC, 2014] Bo wMHOrom
OTIPENENTNIIO HHTEHCUBHBIE N3MEHEHNSI HUBAJIbHO-IISIUAIBHBIX CUCTEM pa3Horo yposHas [Kohler et
al., 2014; Kotnsikos u np., 2015]. B ¢Bsi3u ¢ 3TUM, [JIs1 HUBAJbHO-TJISILIUANIBHBIX CHCTEM, OCOOEHHO
PACIIONOKEHHBIX BHYTPH KOHTUHEHTA M UX CONPEACIbHBIX PABHUHHBIX TEPPUTOPHH, HEOOXOIMMO
NPOBEJEHHE TOCTOBEPHBIX Pa3HOMACIITAOHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX OLICHOK M3MEHEHHI
KaK BCEH CHCTEMBI B LIEJIOM, TaK U OT/IEJIbHBIX €€ 3IeMEHTOB. Peann3aius Takux OLEHOK, BO3MO)KHA
Ha OCHOBE KJIMMATHYE€CKOTO MONEIMPOBAHUS, YUUTHIBAIOIIETO (PAKIMOHUPOBAHNUE H30TOIOJIOIOB
ol - H(")O u HD('°)O npu (as3oBbIX MNepexonax, KOTOPbIE CIOCOOHBI BBICTYMATh B POJIU
TpaccepoB KINMATHUYECKUX, THAPONIOTHYECKUX U MIALUOJOrn4YecKux npoueccos. Cpenn OCHOBHBIX
3JIEMEHTOB, (OPMHUPYIOIIMX M B 3HAYUTENBPHOH CTEMEHH TPAHCHOPMHUPYIOIINX HHUBAJIBHO-
DIALUATBHBIE CUCTEMBbI, CHEXKHBIA MOKPOB M aTMOC(EpHbIe OCaAKH 3aHMMAIOT 0c000e MECTO, TaK
KaK HaxoAsATCs B MPSMOW 3aBUCUMOCTH OT KJIMMaTH4eCKuX ycjoBuil. [loaToMy OCHOBHOI 3anauei
JAHHOTO HCCJIEOBAHMs SIBJISIETCS OLIEHKA BPEMEHHBIX W3MEHEHUI M30TOMHOIO COCTaBa CHEXXHOI'O
NOKPOBa BHYTPUKOHTUHEHTAJbHOH HHUBAJBHO-IIISALUAIBHON CHCTEMBbl (B TpAaHULIAX POCCHICKOM
gactu Antas). OTO0op MHTErpajbHbIX NMPOO CHEKHOTO MOKPOBa Ha AJTae MPOBOAWIM B MEPUOA
MaKCHUMaJIBHOTO CHeroHakoruieHust (Mapt 2014, 2015, 2016, 2017 r). M3oronHeli aHanu3 mnpobd
BBIMONHsUTN B XuMuKko-aHamutnyeckoMm 1eatpe MBOIT CO PAH na npu6ope PICARRO L2130-1
(WS-CRDS). B kauecTBe BHYTPEHHHX CTaHIAPTOB HCIIONB30BAIN MPOObI MPUPOIHOW BOJBI,
OTKaJTMOPOBAHHBIE OTHOCUTENLHO MexayHaponabix crangaproB V-SMOW u V-GISP. Cpasuenue
CPENHEB3BEIICHHBIX 3HAYEHUH H30TOIMHOTO COCTaBa HHTErPAIBbHBIX MPOO CHEXKHOIO IOKPOBA
YeThIPEX aHAJM3UPYEMbIX CE30HOB MOKa3ajo cienymooiee. Hanbonee n3oronnieckn odnerdieHHbIMU
ObuTH TIPOOBI CHera XoJaoaHoro ce3oHa 2013-2014 rr, B TO BpeMs Kak B XONoHbIH ce30H 2015-2016
IT. ObLIM U30TONUYECKH yTshkeNeHbl. CpenHeB3BenIeHHbIe 3HaueH s 6 °O MeXTy aHAM3UPyEMbIMH
Ce30HaMHu OTIH4ainch Oonee yeM Ha 6 %o, B TO Bpemsa kak OD moutu Ha 40 %o. OnHaKo yribl
HAKJIOHA PACCUMTAHHBIX JIOKAJbHBIX JHMHUM METEOPHBIX BOJA IO JAHHBIM H30TOMHOIO COCTaBa
CHEKHOTO TIOKPOBa KaXK/IOTO M3 CE30HOB B OTAEIBHOCTH OTJIMYAJINCh HE CYLIECTBEHHO M OBLIH
MEHbIIIE 3HAYCHHUS YIJIa HAKJIOHA JUIs I00abHON JINHIUH METEOPHBIX BOI.
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Oco0eHHOCTH COBPEMEHHOT0 XHMHYECKOr0 COCTaBa aTMOC(EPHOT0 aIP030JIst

U ra3oBbix npuMeceii B n. bapeHudypr
TonoGokosa JLIL', ®arees H.H.?, Iaxkymun U.J.2, Cunoposa O.P.
" TTumnonozuyeckuit uncmumym CO PAH, 2. Hpkymck
“Apkmuyeckuil u anmapKmuueckuil Hayyno-ucciedosamensckuil uncmunym, 2. Cankm-Ilemepoype

PaccmarpuBaercst HOHHBIN cocTaB aTMOC(epHOro aypo30dsi, oTodpanHOro B 1. bapeHuOypr
B TeueHue 2016-2017 rr. C 2017 r Ha CTAaHUMH BBIMOJIHACTCS €KETHEBHBIN KOHTPOJIb Ka4eCTBa
arMocdepHoro Bozayxa Ha craHuusx «lopa» u «Ilocenok», Ha KaXXI0H U3 KOTOPBIX MPUHUMAETCS
uHopmarus ¢ 9 naTuymkoB- razoaHanu3aropoB. OTOOp Mpod a’pO30Js BBITOJHSUICS COIVIACHO
PykoBozacTBa, NpuMeHseMOro B MexXAyHaponHbix cersx MoHutopuHra EANET u EMEP.
AsposzonpHOEe BemectBo otOupanocb  Ha ¢Quunetp PTFE ¢ amamerpom mop 0.8 MM
[IpenBapuTenpHble OLEHKH CE30HHOW M3MEHYHMBOCTH MPOBONWINCH JUI CIENYIOIIUX CPOKOB: 1)
HOsIOpb-MapT (YCIOBHO «3MMay); 2)ampenb-Mail («BeCHa»), 3) HIOHBb-HIONb («JIeTO»); 4) aBrycT-
OKTsI0pb («OceHb»). MakcUMalbHOE Cofep KaHne HOHOB Mopckoro npoucxoxaeHus (Na+, Cl-)
HaONIONAETCs B OCEHHE-3MMHUI MEPUON, CPENU KOHTUHEHTANbHBIX — SO~ B 3umHe-BecenHnit, Ca™"
B 3uMHe-ocenHuii, NH," — BecHoil. Pa3nuune B agUHAMHUKE KOHIIEHTPAIMii HOHOB
KOHTHUHEHTAJIBHOIO MPOUCXOXKACHUS CBUAETENBCTBYET O PA3JIMYHBIX MCTOYHHMKAX 3TUX HOHOB B
armocdepy. OcpenHeHrne KOHLEHTPALMH HOHOB [Tl CBETJIOTO M TEMHOTO BPEMEHH rofla  BBISIBIIIO,
4TO HaHOOJIEe BLICOKME KOHIIEHTPAIlMK MOHOB, 3a MCKJtoueHrneM nonos NH," u K, 6butu B epron
MOJIAPHOM HO4uW. PaccMOTpeH TromoBOM XOA Ta30BBIX COCTABISIOIIMX. IIpensapurenbHO
MPOCJIEKEHO BIMAHUE aTMOC(HEpPHON LMPKYISLUH Ha W3MEHEHHE KOHLEHTpauui o3oHa. ITommmo
CHHXPOHHBIX CYTOYHBIX KOJI€OAHWH BBISBICHBI OOJiee IUIMTENbHbIE KOJNeOaHUs, HAXONIIIHNECs B
sABHOH mporuBodaze ¢ armochepHbM aasineHneM. OOpaTHas 3aBUCUMOCTb KOHIIEHTPaLWH O30HA,
BUJMMO, CBsI3aHa C MHTEHCUBHOCTBIO TOPU30HTAJBHBIX U BEPTHKAJIBHBIX BETPOBBIX MEPEHOCOB.
OTMe4eHO, YTO aHTPOIOTeHHbIE MpPUMeCcH (OKCHIBI CEepbl M a30Ta) CIIOCOOCTBYIOT CTOKY O30HA.
IlokasaHO, 4YTO M3MEHEHUs KOHLIEHTPAlMil O30Ha U OKCHIOB CE€Pbl M a30Ta MPEUMYILECTBEHHO
CBsI3aHBl C mepeHocamu cnabo paccessHHbIX nuieigos or TOLl. ITlpenBapurenbHbIE pPE3yIbTAaThI
NPEATONararoT NpoBeaeHne Ooee IIIUTENBHOTO Nepruoaa HabIIOaeHUH.

Pabora Bwmonusnack npu (puHaHCOBOW Toamepikke mpoekTtoB Ne 0345-2018-0002,
KowmriekcHoii porpammsl GpyHAaMeHTaNbHBIX Hay4uHbIX uccienoBanmii CO PAH I1.1 u B pamkax
nporpaMmMbl paboT Poccuiickoil HayuHOW apKTHUYecKod skcrnenunuu Ha apxunenare Lnundepren
(PAD-1II) ®TBY «AAHUNY.
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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 [[PCC, 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 6'°0,
dD 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 3amep3aHus coJieHOI BOAbI B KaneJbHOM (akeJie
CocHoBckuii A.B., Ocoxun H.H.
Hucmumym eeoepagpuu PAH

O¢pdexTuBHBIM CIIOCOOOM OYHUCTKH M OMpPECHEHUs] OONBIIMX OOBEMOB NPUPONHBIX U
TEXHOTEHHBIX BOJ, OCHOBAaHHBIX Ha NPUMEHEHUH BO300OHOBJIIEMBIX HMCTOYHHMKOB TMPHUPOIHON
SHEPIHH, SBJISETCS KareabHOe BeIMOpakuBaHue. OH 3aKII0YaeTCs B MPUMEHEHUN AalIbHECTPY HHBIX
IOXKIEBAJIbHBIX yCTAHOBOK il (DOPMHUPOBAHUS KalelbHOro (pakena MNpH  OTPULATENbHBIX
TeMreparypax Bo3ayxa. IIpu 3uMHeM TOKAEBaHUU KAaIUT BOABI AHAMETPOM | — 2 MM, Magaromue ¢
BbICOTBI 10 — 20 M, mOKpeIBarOTCs JensHoi obosoukod. IIpm HeOonmpInoit ToNIMHE O0OIOUKH
NPOHMCXOOUT €€ paspylLIeHHe NPHU MAJSHHH, U 4acTb He3aMep3Iued BOABI BBITEKAECT U3 JICASTHOTO
MacCHBa, COCTABJICHHOIO U3 Pa3pyLIEHHBIX OCKOJIKOB 00OJIOUEK Kareb.

IIpn 3uMHEM NOXIEBAHHM U3 COJNICHOW BOABI TOT MPOLECC MPUBOAUT K €€ ONPECHEHUIO.
3amep3aHue Karegb COJEHOW BOIBI COMPOBOXIAETCS] BHITECHEHHEM MOHOB COJIEH M mpumeceil oT
IPaHMLIBI MMPOMEP3aHUS B LEHTPAIBHYIO JKHIKYK) YacThb Karyid. B pesynbrare MHUHEpaTU3aLust
JKUJKOW YacTH Kariu yBenuuuBaercs. [Ipu mageHuu mpoucxomuT pasdmeHue JensHoH o00NouKu
Karuty, (pUIIBTpalusl He3aMep3Iied BOABI MOBBIIEHHOW MHHEPATU3ALNH U OMPECHEHHE JICISTHOTO
MaccuBa. Hamm mccnenoBaHusl Mokasajiy, 4TO MPUMEHEHHE METOAA KalelbHOTO BBIMOPAKUBAHHS
MO3BOJISIET €Ie HA CTaJUU HAMOPAKUBAHMS CHU3UTh MUHEPAIH3ALMI0 MACCHBA TIOPHCTOTO JIbJA B
10-12 pas.

Jlns pacdera 3aMep3aHusi Karuid COJICHOH BOZBI PELIAOCh YPAaBHEHHE TEIUIONPOBOIHOCTH C
ycinosueM Ctedana Ha $a30oBOl rpaHUIe U PACCUUTHIBAIACH TEMIIEpaTypa MOBEPXHOCTH Karum. C
pPOCTOM 3aMep3aHus KaIuTh MOHIDKAETCS TEMIIepaTypa €€ MOBEPXHOCTH, YXYAIIAeTCs TEII00OMEH,
9TO CHIKaeT 3(pPeKTUBHOCTD JIb00OpasoBaHus. J[aHa OlleHKa MHTEHCUBHOCTH JIbAOOOPA30BaHUS B
3aBHCHMOCTH OT TEMITIEPaTyPbl BO3AyXa, pasMepa Kamnesb 1 BOAbI Pa3HOIH CONEHOCTH.
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BHyTpeHHee cTpoeHue rIsuMaJabHO-MEeP3JI0THBIX KAMEHHbIX 00pa3oBaHuii

AJTasi Ha 0CHOBE reo(PU3HUYECKHX METO10B
JMbakosa I.C.', Ocranun O.B.', FopesiBueBa A.A.?
' Anmaiickuii 2ocyoapcmeennviit ynusepcumem
’Hosocubupckuil 20Cy0apcmeenblil yHusepcumem

[siumanbHO-Mep370THRIE KaMeHHbIe oOpa3oBanus (nanee — [MKO) npeacrasisitor coboi
CKOIUIEHHE CLIEMEHTHPOBAHHOTO JIbJOM TIpyOOOOJIOMOYHOTO KaMEHHOTO Marepuaia B ropax, Io
(dbopMe HamOMHHAIOIIEE JISMHUKH, W OONafaromiee CoCOOHOCTBIO K CAMOCTOSTETbHOMY JBUKECHHIO
IO/ ICHCTBUEM CUJIBI TSKECTH.

JlanHbIe 00pa30BaHMA LIMPOKO PACIIPOCTPAHEHBI HA TEPPUTOPUN ANTasl, B HACTOALIEE BPEMsI
ux BbIsABJIEHO Oonee 5000.

Brinensiercs nsa ocHoBHBIX THa | MKO: kaMeHHbIE IETHUKH 1 KAMEHHbBIE TIOTOKH, a TaKXKe
onvH npoMexyTouHblii — [MKO cMmemmanHoro renesuca. B ocHoBe naHHOMN kiacCH(UKaLU JieKar
T€HETHKO-MOP(OJIOTHUECKUE OCOOEHHOCTH HCCIeNyeMbIXx OOpa3oBaHMid. Pa3nuums B reHesuce
HAKJIAJBIBAIOT OTIEUaTOK Ha BHyTpeHHee crpoeHne IMKO, B UacTHOCTHM Ha Xapakxrep,
JIOKAJM3aLMI0 M KOHLIEHTPALMIO JIASTHOrO MaTepuaia, IPaHyJIOMETPUYECKUI COCTaB KaMEHHOIO
Marepuaia, a Takke MPOLIEHTHOE COOTHOLICHHE JIENSHOTO M KaMEHHOTO Marepuia. B kamMeHHbIX
JeOHUKax  npeoOnafaeT  yYHACIAEOOBAHHBIA  JIEI  DIILMAIBHOTO  NMPOUCXOXKICHHS:  OH
KOHCOJIMJAUPOBAHHBIN, C MajblM KOJIWYECTBOM INpuMeced. B Tene k€ KaMEHHOIO IOTOKA Jieq
dopmupyeTcst B mopax U MyCTOTaX B KAMEHHOM MaTepuayie. 31eCh OH CYLIECTBEHHO Pa300IIéH, U
€ro COAep KaHue B SPaxX KAMEHHBIX IOTOKOB COMOCTABUMO C KOJIMYECTBOM KAMEHHOTO MaTepHaa.

leopusnveckne HCCIENOBAHUS — MISLHAIBHO-MEP3JIOTHBIX ~ KAMEHHBIX  0Opa3oBaHUi
MO3BOJIIIOT BBISIBUTH CTENEHb KOHCOJHUIALIMU JISASHOTO MaTephasa, MOIIHOCTh JIEASHBIX sAep, a
TAK)K€ KOCBEHHO YCTaHOBUTH TeMIeparypy Mep3ibix tonm. OmHuM U3 caMbIx 3(PQEeKTHBHBIX
reopM3MUeCcKUX METONOB U TaHHBIX HCCJIENOBAHUN B MHUPOBOH NpPAKTHKE IMOKa3asl ceOs MeTon
anekTpo3oHaupoBanus (3nekTporoMorpadusi). Mcecnenosanne Metomom sjiekTpotomorpaduu (¢
NOMOIIBIO  MHOTO3JIEKTPOAHOH snekTpopassenounoii cranimmu «CKAJIA-48») BHyTpeHHEro
CTPOEHHSI KAMEHHBIX MMOTOKOB B CPEIHErOPHOM M BBICOKOTOPHOW 30HE AJTAast, a TaKXKe KaMEHHBIX
nenHuKoB, mnposoawnuck B 2015-2018 rr  corpynHukaMu AJTaiCKOro TroOCyIapCTBEHHOI'O
yHuBepcurera 1 UHcTHTyTa HedTrerasoBoil reonorun u reopmsuku umenn A.A. Tpopumykxa CO
PAH. B pesynsrare Obu1H MONydeHBI MPOGHIH 3JIEKTPOTOMOrpaduu NPOTSKEHHOCTHIO OT 235 1o
340 M, 3anoxeHHbIC BIOJb U nonepék ocu nprkenns I MKO. AHanu3 reosiekTpudeckux pa3pe3on
MIOKAa3aJI, YTO KPOBJIL MEP3JIBIX TPYHTOB Y KAMEHHBIX IIOTOKOB B CPEAHETOPHON 00J1aCTH 3aeraet Ha
nrybuHax ot 3,5 mo 10 M, a y TMKO B BbIcOKOTOpHOH OOnactu — Ha TyOuHe 3-6 M. MOIIHOCTh
JBIOCOEPIKAIIETO Marephasa yBEJIWYMBACTCS C BBICOTOHM, a TeMmIeparypa Jjbaa — magaer (B
cpemHeropHoit obnactu oHa coctasysier -0,5—1,5°C, a B BbICOKOTOpHO# — -4—6,5°C).

Pabora eimonnaena npu nogaepkke PODU (mpoext Ne 18-35-00463\18)
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TpeXMepHLIe r¢OIJICKTPUYICCKHUE MOAC/IN IVISIIHAJIbHO-MCP3J/JI0THBIX KAMCHHDBIX

ooOpa3oBanuii lenTpasbHoro Aarasi
TopesiBueBa A.A.', Onenuenxo B.B.%, Ipakosa I.C.°, Octanun O.B.°
'Hosocubupckuii 20cyoapcmeenvlil yHusepcumem
‘Uucmumym negpmezazoeoii 2eonocuu u 2eogusuxu um. A.A. Tpogumyka CO PAH
Anmaiickuil 20Cy0apcmeennblil yHusepCumem

I'manmanbHO-MeEpP3IOTHRIX  KamMeHHble  oOpasoBanuss (IMKO)  umeror  mupoxoe
pacnpoctpanenue Ha tepputopun LlenrpanpHoro Anras. M3ydenne sBuyTpennero crpoenus [ MKO
CTAaHOBMTCsl aKTyaJbHbIM HalpaBl€HUEM JJisi UCCIEeNOBAaHUIl B CBSI3U C AKTUBHBIM DPa3BUTUEM
uH(pacTpyKTypbl TOpHbIX Teppuropuii Poccum. Jynd monydeHuss MpPEACTaBICHUH O TeHe3Hce
TaHHBIX OOBEKTOB, OCOOEHHOCTEH HX MOP(ONIOrMH M JIOKATU3ALMH KAMEHHO-JIEISHBIX sep
Haubonee 3pdexTuBHO cebst 3apeKOMeHIOBAIN TeOpU3MUECKIEe METOAbI, & B YaCTHOCTU — METON
BEPTHUKAIBHBIX 3JEKTPUUECKUX 30HAMPOBaHUI B Momubukammu snekrporomorpadun (3T). B
JAHHOM HCCJIEJOBAHUM B KOMIUIEKCE C 3JeKTpoToMorpaduell MCIOoNb30Balach reone3ndeckas u
a3podoToChHeMKa.

H3mepeHuss npoBOAMINCH MHOTO3JEKTPOAHOHN anekTpopasBenodHoil craniuenn « CKAJIA-
48». Ocobennocteto DT sBisAETCS MHOTOKPAaTHOE HCIOJNb30BAHHE B KAYECTBE MUTAOIIUX H
U3MEPUTENbHBIX OIHUX U T€ k€ (PUKCUPOBAHHBIX Ha mpoduie 3jekTponoB. JlaHHas MeToamka
MO3BOJIIET MUCCJIENOBAaTh CJIOXKHO TMOCTpOeHHble cpenpl, Takue kak IMKO u mnposoguth
MHTEPIPETALMIO B PaMKaX ABYMEPHBIX Mojeseil. YCTpoHCTBO 3a3eMieHuii Ha nosepxHocTu [ MKO
OCYLIECTBJIAJIOCH C MOJIMBOM COJEHOH BOABL, YTO IO3BOJSUIO 3HAYUTENBHO CHU3UTH
COIPOTHBIICHHS 3a3€MJICHHH 10 MPUEMJIEMBIX 3HAYeHUH (C MEPBBIX COTEH O MEPBBIX NIECATKOB
kOM).

Ha wuccnenyembx yuacTkax ObUIM TpPOBENEHBI IUIOMIAIHBIE H3MEPEHHs, IO JaHHBIM
KOTOPBIX, B pe3yJbraTe TPEeXMepHOW uHBepcuu B mporpamMme Res3Dinv, ObUTH MOCTPOEHBI
TpEXMEepHbIE Me03JIEKTPUUECKHE MOJIENIN BHYTPEHHEro cTpoeHus. Ha ocHOBe JaHHBIX MOCYMTAHHON
TPEXMEpPHON MOZENN OBbLIN MOCTPOEHBI KapThl pacnpeaeneans Y IC nis pasHbix miyous. Ha kapre
pacnpenenenust YOC Ha mybune 4 M oTroOpakatoTcsi  OCOOEGHHOCTH CTPOCHHS Ha TOAOIIBE
nestenpHOro cios, Ha kapre YOC Ha myOune 10 M BBICOKOOMHBIMH aHOMAJMSIMH OTYETJIMBO
BBIICJISIFOTCS JIBAUCTBIC MTOPOABL. AHOMAIHSIM MOHMKEHHOTO YOC COOTBETCTBYIOT MECTA Pa3rpy3Ku
MOA3E€MHBIX BOJI.

[IpumeHeHNe MeTona 3JeKTPOTOMOrpadUuy TMO3BOJWIO TIOATBEPAUTH HAJIUYHME KaMEHHO-
nensHeIX saep B Tene IMKO; mx nokanmsamusi XOpOIIO KOPpPEeIupyercss ¢ MOop(onorndeckum
crpoeaneM nosepxHocth I'MKO. B pesynsrare aHanm3a TreodNIeKTPHUYECKHUX pa3pe3oB ObLIO
3aukcupoBaHo, uTo YOC KaMEHHO-JIEASHBIX SiAepP M3MEHSETCS OT MEPBBIX NECATKOB THICSY 10
HECKOJIbKUX COTeH ThICSY OM'M, YTO COBNAJAaeT C AAHHBIMU 3apyOeKHBIX HCClenoBaHUN. Takum
o0OpazoMm, B pesyibTare IUIOLMIAIHBIX HccienoBaHuii MeromoM OT u  reoMop@oIOrHuecKux
HaOMIOAeHNH yCTaHOBJIEHbI 0COOEHHOCTH BHYTpeHHero crpoenus I MKO — onpeneneHbl MOITHOCTH
u YOC nensHbIX sAfep, AesTENbHOIO CIIOsl, BblAENEHbl MECTa pa3rpy3KH MOA3EMHBIX BOJ, a TaKkKe
BBISIBJIEHA 3aBUCUMOCTb Mopdonorundeckoro crpoeHust nopepxHoctd I MKO oT ux BHYTPEHHETro
CTPOEHUSI.

Pabora eimonnaena npu nogaepkke PODU (mpoext Ne 18-35-00463\18)
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3aK0HOMEPHOCTH NMPOCTPAHCTBEHHOI0 PACIIPOCTPAHEHUS

KaAMEHHO-JIeASIHbIX 00pa30BaHMii B APUIHOM BbICOKOropbe BHyTpeHHeill A3zun
Boaxos U.B.', Fanromkun I.A.', Banues 1.B.!
1- Huemumym Hayxk o 3emne CIIOI'Y

PacnipocTpanénnoii popmoil ropHOro oneneHeHus B apuAHBIX palioHax BHyTpeHHel Asum
SBISIFOTCSI KAMEHHO-JIEASTHbIe O0pa3OBaHMs PA3IMYHBIX BHIOB. Pa3sHOBUAHOCTH BBIAENSEMBIX B
ynoMmsiHyToM perroHe pafione KJIO umeroT pa3nudnble reHe3uc U (paxTopbl, 00yCIaBIUBAOIINE UX
pasButne u akTuBHOCTh. IIpm karanmormsammm KJIO wuccnemoBarensivu ObLT BBIENEH psif
3aKOHOMEPHOCTEN B UX MPOCTPAHCTBEHHOM PacHpOCTPAHEHUH, & UMEHHO BO3MOXHOCTb OTMETUTH
npuypoueHHocTe KJIO Toro mnm MHOro Tuma K OMNpeneJeHHOMY IMOSCY BBICOT WJIM CKJIOHaM
ONpPEneNIEHHON SKCIO3ULMU.

Paznuuus B 3aKOHOMEPHOCTSAX MPOCTpaHCTBEHHOro pacrnpocTtpaneHus KJIO pasHbIx TUMOB
MO3BOJISAET, TIPU Oosiee MOAPOOHOM M3yUEHUH 3TUX 3aKOHOMEPHOCTEH, UCTIONB30BaTh (DAKT HAJTHUHS
KaMEHHO-JIEITHBIX 00pa30BaHuil (Kak aKTUBHBIX, TaK U JPEBHUX) TOTO WJIM MHOTO THUIMA B TE€X WJIH
UHBIX MECTOMNOJIOXKEHMSIX Il PEKOHCTPYKLMM YCJIOBUH, CYINECTBOBAaBLIMX HAa MOMEHT
BO3HUKHOBeHUs1 JaHHbIX KJIO.

B pabore ncnonb3yroTcsl AaHHBIE, MOJNYUYEHHBIE B XOAE TOJNEBbIX paboOT HAa TEPPUTOPHH
pecnyonmuku Tysa, pecnyonmuku Anrtaii u ceBepo-3ananHoii Monroguu B 2013-2017 rr, a Takxe
pe3yNbTaThl AeMH(pPUPOBAHIS KOCMUYECKIX CHIMKOB.
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CHe:xHbIe JIABHHBI B YCJI0BHUSAX rnz{pOMeTeopo.}mrnqecxoﬁ aHOMAaJIHHN

BecHbl 2018 r. B Ilpuranopyche
Ouaeiinuxon A./l., Boroguuesa H.A.
Teoepagpuyeckuit haxynomem MI'Y umenu M.B. Jlomonocosa

Ha cesepnom ckione Llenrpansnoro Kaskasa B nepexonHslil 3uMHe-BeceHHUN nepuon 2018
r OpUta OTMEYEHAa WMHTEHCHUBHAs T'HAPOMETeoposormueckas aHomanus. Hambomee sipko oHa
NPOSIBIJIACh B KOJMUECTBE BBINABLIMX 0cankoB. B IlpmanbOpycbe MO AaHHBIM METEOCTaHLMH
Tepckon (abc.B. 2141 M) 3a MapT BbInajo 246 MM ocankoB rpu 3uMHeil Hopme 282 mwm (XI-1IT). Ha
cranuoHape reorpaguieckoro axynasrera MI'Y, pacronoXeHHOTo B 2,5 KM BbIlIe IO JOJUHE Ha
nonstae Azay (abc.B. 2330 m), Opuio 3adukcuposaHo 305 mm. 3a mepwon MHCTPYMEHTAJbHBIX
METEOPOJIOTHUECKUX HAONIONEHN B BEpXOBbsIX AonuHBI p.bakcan B mMapre HH pa3y He ObLIO
OTMEYEHO TAaKOro KoJudecTBa ocankoB. OmHa m3 0cOOEHHOCTEHl aHOMAJMM COCTOSJIA B TOM, YTO
70% MecsUHBIX OCaJKOB NPULUINCh HAa TPEThIO AeKaly MapTa, KOTOpas XapakTepu3oBajach
MOJIOKUTEJILHON CPENHECYTOYHON TeMIiepaTypoil Bo3ayxa. Ilocnenctsus aHomanuu NposiBUIINCH B
MacCOBOM CXOZI€ CHEXXHBIX JIaBUH B Oacceiine p.bakcan. CueronaBunHble coObiTHs MapTa 2018 1. B
[Iprsnp0pychbe MOTYyYHIN IIMPOKOE OCBEIIEHHE B UHTEPHETE U CPENCTBAX MACCOBOH MH(OPMALIHH.

B pabore mokazaHo mecrto 3umel 2017/18 © B MHOrojerHeM psiny HaOMOAeHMH W
PacCMOTpPEH CLIEHApUH KaTacTpopUIECKOTrO Pa3BUTHs CHETOJNIABUHHBIX COOBITUH IIsI COBPEMEHHOMN
pexpeanoHHoN UHPpacTPyKTypbl IIprmanbOpychs, KOTOPBINA MOT pean30BaThCs B YCIOBUSX Oolee
HU3KUX TEMIEPATyp BO3AyXa.

PabGora BemonaeHa mnpu moaxepxkke Poccuiickoro  @onna PyHHaMEHTaNbHBIX
Hccnenosanuii no npoexty Ne 16-05-00525.
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OueHka U3MEHUYHBOCTH BbICOTHI CHera B JIABUHOCOOpe Mo pe3yJibTaTam

JJA3€PHOIro CKaHUPOBAHUA
Yepuoyc I.A.', Boakos A.B.?, ®enopenxo 10.B.°, Hukonaes P.B.?
‘2. Canxm-Ilemepoype,
’AO «Anamumy 2. Kupoeck,
*Honspuviii 2eogusuveckuii uncmumym, 2. Anamumuor

OI[HI/IM U3 IJIaBHBIM (1)aKTOpOB, BIIMAKOIMIUX Ha AUArHOCTHKY yCTOfI‘{PIBOCTPI CHEra u
BO3MOXKHOCTH JIABUHOOOPA30BaHMs, SIBIISIETCSl HENOCTAaTOYHO UW3Y4YEHHAas MPOCTPAHCTBEHHAS
HU3MCHYHMBOCTD XAPAKTCPUCTUK CHEra, ONPCACIAOIIUX €ro yCTOfI‘{PIBOCTb, B JIABUHHBIX ouarax. B
YaCTHOCTH, BBICOTHI CHEKHOro mnokposa. lIpuBomsTcs pesysbTaThl aHaIn3a MOCIEIOBATENIBHBIX
CHEIroCb€MOK B JIaBHMHHOM QO4Yare B XI/I6I/IHaX C IOMOLIBIY CICHUAJIUZUPOBAHHOIO HJIA STHUX ueneﬁ
ckanepa Riegl VZ-6000. Bricora cHera B TaBUHOCOOpE paccMaTpuBaeTcs Kak ciydaitHoe mone. I1o
pe3yabTaTaM HAa3€MHOI'0 JIA3€PHOI0 CKAHUPOBAHUA  BBIIIOJIHCHBI OLECHKH MATCMATHYCCKUX
OXKHMIAHWUH, TUCTIEPCHI W aBTOKOPPEISIIMOHHBIX (PYHKLUI BBICOTBI CHEXHOTO MokpoBa. OrieHeHa
CTaTUCTHUYCCKAasA OOHOPOAHOCTb HAaHHBIX B 3aBUCUMOCTU OT pPa3sMEPOB YYACTKOB 3aJiICTaHUsA
CHECXKHOIO TIOKPOBA W PCHOPE3CHTATUBHOCTL TOUCUHBIX I/ISMepeHI/Iﬁ. PaCCMOTpeHa CBA3b
CTATUCTUYECKON CTPYKTYPbI MOJEH BBICOTHI CHEKHOTO MOKPOBA C MapaMeTpaMu CTATUCTHYECKOMN
CTPYKTYpbl MOACTUJAIOIIECH TNOBEpXHOCTU. IIpoBeneHO CpaBHEHHE OLCHOK MMapaMeTpoB
MPOCTPAHCTBEHHOM  CTATHUCTHYECKOH CTPYKTypBl C MOJYYEHHBIMM paHee C IOMOIUBIO
TPAaAUIHUOHHBIX CHETOCBEMOK.
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Yder JaBUHHOH OMACHOCTH MPHU IPAJA0CT POUTEIbHON AeITEJIbHOCTH
Poauonosa I1.M., Typuanunosa A.C., Cenusepcros IO.I., Coxkparos C.A., I'nazosckas T.I.
Mockoeckuii 2ocyoapcmeennuiit ynusepcumem umenu M.B. Jlomonocosa

Ha mpumepe CHEXHBIX JIABUH PacCMaTpPUBAETCS] BO3MOXKHOCTH NMPHMEHEHHs 3apyOeKHOro
ONbITa 30HUPOBAHUS TEPPUTOPHUI MO CTENEHU OMACHOCTH BO3IEUCTBUSI MPUPOAHBIX MPOLECCOB U
SIBJICHUN JJI1 TEPPUTOPUANIBHOTO TiaHupoBaHuu B Poccurickoin @enepaunu. PUck BOZHUKHOBEHUS
Ype3BbIYANHBIX CUTYALUH PACCMATPUBAETCS C UCIIOIB30BAHUEM ABYX MOKA3aTeeN: MOBTOPSEMOCTH
CXOZla JIaBUH M pa3pyLUUTEbHOW CHJIBI, OMNpelenseMO NaBlieHHWEM JaBUH. BTopol mokasarenb
OLICHUBAETC MCXOASl W3 BO3MOXKHOCTH pa3pyLICHUs COOPYKEHHH, CHENaHHBIX M3 Pa3HbIX
MaTepHuajIoB U rUOeNH JTIOAeH B TaBUHAX.

Hccnenosanue BBINONHEHO Ha MpUMEpPe TOpPHOJIBDKHOrO Kypopra Iopku Topon.
Hcnonp3oBaH cLeHapuil OTCYTCTBHs IPOTUBOJIABUHHBIX MEPONPUATUN B PAaiOHE UCCIIEIOBAHUS.

Ha teppuropun kypopra Obuto BBIAENEHO 87 30H 3apOXKASHHS JIABUH JJIST MOCIEAYOIIETO
MOJEJMPOBAHUS JABUH C MEPUOAOM MOBTOpPsieMOCTH 1 pa3 B 30 et [lyia MoaenupoOBaHUs JAaBUH C
nepuonoM mosTopsieMoctr 1 pa3 B 300 jer 30HBI 3apokIeHUs ObUTH OObEOUHEHBI C YYETOM
SKCTIO3HMLINU CKJIOHOB B 29 Ooee KPyIHBIX 30H 3apokaeHus. J{ist pacdera BbICOTHI (POPMHUPYIOLIHX
JIAaBUHBI CJIOEB CHEra UCIOJIb30BAHBI JAHHBIE O TPEXIHEBHBIX CHETOMNaNax.

C wucnonw3oBannem nporpammbl RAMMS (SLF, Illsetinapusi) Obuto cMopennpoBaHo 87
JJABUH ¢ MOBTOpsieMOCThIO 1 pa3 B 30 seT u 29 naBuH ¢ noBTopsieMocThio 1 pa3 B 300 net. s
KaKI0r0 Meproaa MOBTOPSIEMOCTH OBLIM pacCYUTaHbl OOBEM M MaKCHMAaJIbHBbIE 3HAUEHHS! BBICOTHI
NOTOKA, CKOPOCTH M JIaBJICHUS JIABMHBI HAa MPEMATCTBHE, a TAKXKe NaJbHOCTH BbIOpOCA JIABUH.
Pacuér mokasan, 4To MakCUMabHbIA 00béM 300-1eTHMX NaBuH gocturaet 840000 M® U mpeBbIIaeT
00béM 30-neTHux moutH B 6 pas. MakcumanbHoe aasienue 300-1etHux naBuH Bbiine 1000 klla, a
MakCUMaJIbHOE fasieHue 30-neTHux — nocruraer 718 klla.

OO0wast mIomaae y4acTKOB, IMOJBEPKEHHBIX BO3AEHCTBUIO JIABUH TOBTOPSEMOCTHIO 1 pa3 B
300 net, coctaBuna 7,8 kM”. BeIgeneHo 1Be 30HbI 110 MOBTOPAEMOCTH JaBuH: 1 pas B 30 yieT u vaine,
1 pa3 B 300 ner u yame. C yuyeToM pa3pyLINUTENbHOIO BO3AEICTBUS JIABUH BbIAEJIEHO ISITh 30H:
venee 1 klla, 1 kIla u Gonee — omacHo njs xu3HU 4enoBeka, 10 k[la u Oojee — naBHHA
paspyliaeT MOJIOAbIe AePEBbs, AepeBsHHbIC 3maHus, aproMamuHbl, 100 xlla u Oonee — naBuHA
BAJIUT CTApPBIN JIeC, pa3pyllaeT KaMEeHHbIE COOPYKEHUs U MeTanndeckue koHerpykuuu, 1000 klla
— JIaBMHA BBINIAXUBAET PYCIIO, Pa3pyLIaeT KeJIe300eTOHHbBIE COOPY KEHHS.

Ilpeanaraercd uUCHONB30BAaHUE 3O0HMPOBAHUS NPU OPraHU3ALMU  PATOCTPOUTENBHON
AESTEIbHOCTH B HAIleH CTPaHEe AJIs ONTUMH3AINN BBIOOPA 3aIUTHBIX MEPOIIPHUSTHHN.

Hccnenosanue BbInonHeHO B pamkax rpanta PH® 16-1700104 «JIaBuHHBIN U CeneBON pUCK
Ha Tepputopun Poccun: oLeHka, IPOrHo3 U MePhI 10 €r0 CHUKECHHIOY .

108



OueHka JIJABUHHOT0 MAKCUMYMA IOPHBIX TePPUTOpUii

(MpocTpaHCTBEHHBbIH 1 BPEMEHHOI aCMeKThl)
Ouaeiinuxon A./l., Boroguuesa H.A.
Teoepagpuyeckuit haxynomem MI'Y umenu M.B. Jlomonocosa

Pabora mocpsieHa OLIEHKE JIABMHHOTO MAaKCUMyMa TOPHBIX TEPPUTOPHHA B YCIOBHAX
coBpeMeHHoro kiumara. [Ipobnema paccmarpuaercst Ha npumepe bonbimoro Kaskasa - ogHoro u3
HanOoJee M3y4YeHHBIX TOPHBIX pernoHOB Poccrn. HakorieHHbIe K HACTOSIIEMY BPEMEHU CBEIEHUS
O CHEKHBIX JlaBHMHaX bonbimoro KaBkasa mo3BOJSsFOT CTaBUThH BOIPOC O BBISBICHUHU 3UM Haunbonee
Pa3pYLIMTENPHOIO M MACUITA0HOTO JIABHHONPOSIBICHUS B psAay HAOMOAABINUXCS 3UM U
orpeneneHus: paiiOHOB, KOTOPbIE OTHOCSITCS K «3MHLIEHTpamM» JJaBUHHON fesTenbHOCTH. McxonHbIM
MaTepUaIoM MJIsi HAlMCaHUS PaOOThl MOCITYKUIH PE3yJBTaTbl MHOTOJNETHHX CTAllMOHAPHBIX H
SKCMEAULIMOHHBIX UCCIIEOBAHUM 3a CHE’KHBIMU JIaBUHaMM Ha 3anagHoM u LlenTpanbHom KaBkase,
Marepuanbl CETEeBbIX METEOpOJOorMueckux craHuuil Pocruppomera, jauTepaTrypHble HCTOYHUKH,
ONPOCHbBIE JaHHBIE.

K 3umam naBuaHOrO Makcumyma (JI n.x) OTHECEHBI CE30HBI, KOTOpPbIE COIPOBOXKIAIOTCS
MaCCOBBIM CXOIOM 0C0O00 KPYMHBIX JABHH U MaKCHUMAJIbHOHN TUIOMIAIBIO TOPAKEHUs THUIIA TOPHOM
IONUHBI 3a wuccnenyembldi mnepuon. OOpylmieHMe JaBUH B TakHe 3UMbI  COIMPOBOXKIAETCS
YeJIOBEUECKIMH KEPTBAMH, 3HAYUTEIbHBIM MAaTEPUATBHBIM M SKOJIOTHYECKHM YIIEpOOM.

B pabore mposenena onenka 3uM JI .. 1o 10-meTusiM Ha JBYX KIFOUEBBIX YYaCTKax
Habmonenuii B [pmnsdpycbe (LenTpanbabiii KaBkas) u Apxeize (3anaansiii KaBkas) v BbIsIBIeHA
3aBUCUMOCTb JIaBUHHON [JEeATENbHOCTH OT TUIOB 3UM. B OCHOBy TUMM3alMM 3UM IOJOXKEHbI
BeyIHE KIMMATOOOpasyroIue MapamMeTpbl - TEMIeparypa BO3AyXa U OCAOKU 32 XOJOIHBIN
NepUOA, KOTOpblE ONpenessifoT (POHOBYIO 3aCHEKEHHOCTh TOPHOW TeppuTopuu. Tunmuzanus
BeInonHeHa 1o Marepuanam 41 I'MC (1936-1988 ) u 7 ITMC (1990-2016). ITo pesyisraraMm aHan3a
BCEr0 MacCuBa HUCXOAHBIX JaHHbIX M TUIH3ALMM 3UM YCTAHOBJIEHO, YTO K 3MMaM JIABUHHOTO
MaKCUMyMa Ha CEBEpPHOM MakpockioHe 3anagHoro u [{entpansHoro Kaskasa oraecenst 1975/76 T,
Ha rokHOM - 1986/87 1, Ha BocTtounom Kaskaze — 1971/72 .

Ouenka TeppuTOprK HauOoOJiee WHTEHCUBHON JIABUHHOW AEsITeNbHOCTH Ha bobiiom
Kapkaze BbITIOJHEHA HAa OCHOBE OambHOTO MeToma TO  (pakTopaMm JTaBUHOOOpPA3OBaHUS.
VYCTaHOBJEHO, UYTO B COBPEMEHHBIX KIMMAaTHMYECKUX YCIOBHSIX K TAaKUM pailloHaM  OTHOCHUTCS
10kHBIH ckJoH LlenTpanbHoro Kaskasza (Canerust).

Pabora BeimonneHa npu noaaep:xkke Poccuiickoro @onna @yHnamentanbubix MccnenoBanuit
o npoekty Ne 16-05-00525.
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Bimsinne MHoOro1IeTHeil Mep3J10Thl Ha GopMupoBaHue

3anaano-Cudupckoro TopgsHoro 6acceiina
Hpeiic 10.H.
Hucmuntym monumopunea knumamuyeckux u sxonoeuveckux cucmem CO PAH, 2. Tomck

B noknane npusonmstcsa mnoaydeHHble ¢ 2002 mo 2017 rr gaHHbIE PEKOHCTPYKLIMH
KPHOTEHHBIX MPOLIECCOB B JETAIBHO KOMIUIEKCHO MCCJIENOBAHHBIX M AaTUpoBaHHbIX 10 “C 1 Ams
TOpsHBIX paspesax JecHo 30HbI 3anmagHoi Cubupu, 000CHOBBIBAIOIINE PaHEE BEIABUHYTYIO HAMU
TUMOTE3y O MHOTOJIETHEH Mep3JioTeé Kak ONHOM U3 OCHOBHBIX (DAKTOPOB MIOOANBHOM
3abonoueHHocTH W 3atopdoBanHOCTH 3anagHo-Cubupckoil paBHuHBL COMIACHO MONYyYEHHBIM
JaHHBIM, TUIOMAJHOMY  3a00Na4MBaHMIO  OOIMIMPHBIX TEPPUTOPUN B  HAydaje ToOJIOLEHA
crocoOCTBOBAJIO TMOBBIIIEHHE WX OOBOMHEHHOCTH B pe3yjbTare Jerpajalid MHOTOJETHEH
Mep3JIOThI, CHOPMUPOBABINEHCS B MEPUOABI BO3BpaTa XonomnoB okono 9200 u 8200 ner Hazam (I
H.). @opMupoBaHNE MHOTOJIETHEMEP3IIBIX BOJOYIIOPOB B TOP(SHBIX OTIOKEHUAX OKojo 8200 J.H.
BBI3BAJIO KaTAaCTPOYHUUECKYIO ONUTroTpodU3alui0 OOMMPHBIX IUIOMAAEH OONOT, YTO NPHUBENO B
MOCHEACTBIUH K OTJIOKCHHMIO MOIIHBIX 3aJI€KeH BEPXOBBIX OOJOT, B KOTOPBIX COCPENOTOYEHBI
OCHOBHBIE 3amackl TOPQSHBIX pecypcoB 3amamaaoil Cubupu. KpHOreHHbIe NPOLECCHl, HO YiKe
O4aroBOr0 Xapakrepa, ObLTH LIMPOKO PACIIPOCTPAHEHBI B JIECHOH 30HE M BO BCE MOCIEAYIOLIHNE
ro0ajbHbIe MOXOJIOAaHus rojoieHa okojao 7200, 4500, 3000, 2100, 1200, 560 n.H. Bausaue ux
Obu10 MHOTOOOpa3HO. TopdoHAKOIIIEHNE aKTHBU3UPOBAJIOCh MPH KPUOTEHHOH OJUTOTPO(HU3ALNH
OONIOT MM BPEMEHHO IMPEeKPaIlajoch MPpHU MyYeHUH KPYIHBIX OyrpoB, HO BCErAa MPH AeTPagaliiu
MEp3JIOThl AKTHUBH3HUPOBAJIOCH OJHIo- M Me30TpodHOe 3a00naunBaHHE NOBBIEHUH MeE30- |
MHUKpOpebeda TEPpUTOPHH, TON BIUSHHEM HAIMEP3JOTHOW BEPXOBONKH, M 3BTPOQHOE —
NMOHW)KEHUH, M3-32 CKOIUIGHWsI TajbIX BON. B pesynbrare akTHBHOTO BBIOpOCA BOA W3 OYArOB
AEeTrpagupyroIeil Mep3JIOThl MOBBIIIANCS OOIUN YPOBEHb OOJOTHBIX BOI U CKOPOCTh HAKOIUICHUS
Topda, OCOOEHHO Ha IPEHHUPOBAHHBIX YYACTKAX, 3HAYUTENBHO BO3pacTaja, a NOATOILICHUE
OKPY>KarOIIHX CYXOIOJIOB BBI3BIBAJIO UX MPOTPECCUBHOE AJUIOXTOHHOE 3a00IaYMBaHNE.

Takum 0Opa3oM, BOSHHKHOBEHHIO KpyHHEWIIero B Mupe 3ananHo-Cubupckoro TophsiHOro
OacceliHa B 3HAYMTENBHOH Mepe CrocOOCTBOBAIM MHOTOKPATHO MMPOUCXONWBIINE B TOJOLECHE
NpOLECcChl arrpajallid W Jerpajaluy MHOTOJIETHEM Mep3JoThl B MUHEPANbHBIX TIPYHTax H
TOPQSHBIX OTIOKEHHSIX, & TAKXKE 3HAUUTENbHAsI PACHICHEHHOCTh TEPPUTOPUH HA 3JIEMEHTHI ME30- U
MHKpOpenbeda KPHOTeHHBIMU NPOLECCAMHU IIJIEHCTOLIEHA M PAHHETO TOJIONEHA.

HccnenoBanne BBIMOJHEHO NPH YacTUYHOW (puHaHCOBOH mnonmnepxke PPOU B pamkax
Hay4HOro npoekra Nel7-05-00860-a.
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OueHka cocTosiHUS Cy0OaKBaJIbHOH MepP3J10Thl BOCTOUHOI0 CEKTOpa ApPKTHUKH

HAa 0CHOBC YMCJICHHOI0 MOAC/INPOBAHUSA
Maunaxosa B.B.
Hucmumym swvruucnumensnoit mamemamuru u mamemamuyecxoti ceogpuzuxu CO PAH,
Hosocubupck
malax(@sscc.ru

CyOakBanbHasi mMep3yiota menbha APKTHYECKHX MOpPEH MpencTaBisieT COOOW PeMKTOBBIC
KOHTHHEHTAJIbHBIE MEP3JIbIe TOPOBI, KOTOPbIE (POPMUPOBAINCEH NECATKU-COTHH THICSY JIET Ha3a] B
nepuoAbl OJIeIeHeHNH 1 oTcTynanus Mopsi. CylnecTBOBaHHE MHOTOIETHeEMep3ibix mopon (MMII) B
JOHHBIX OTJIOKEHHUSX MEJKOBOIHBIX ILIeNb(OB APKTUKHA CO3AET YCIOBUS Uil (POPMHUPOBAHHUS
ra3oTUApPATHBIX 3alieked npu HeOonpMx BOAHBIX myOmHax. Ilom BIHMSIHHEM OTHOCHTENBHO
TEIUIBbIX U COJIEHBIX MOPCKUX BOJ MEP3JIble TONIIY MEAJIEHHO pa3pyLIatOTCsl, YTO MOXKET MPUBOIUTD
K HapyLICHUIO TEePMOOApUUECKHX YCIOBHH YCTOWYMBOIO CYLIECTBOBAHHS TIa30BbIX THIPATOB
MeTaHa. B cBA3M ¢ BO3MOXHBIM TPOMBIIUIEHHBIM OCBOGHHEM Inenbda  Hajaudue
MHOTOJIETHEMEP3JIbIX MOPOJ M Ta30BbIX T'MAPAaTOB B JOHHBIX OTJIOXKEHUSX sIBJISETCS NMPUUYUHON
BO3MOJKHBIX MH)KEHEPHBIX PHUCKOB.

Jdna wmsydeHust cocrosHuss MMII 1menpda IMHPOKO HCMIOMB3YETCS] MaTeMaTHYECKOe
Momenuposanue. HMcnonp3yeMble B HACTOsALEE BpPEeMsl YMCICHHBIE MONENH 3HAYUTEIIBHO
pPa3NUYaAIOTCS B HUCXONHBIX  MPEANOIOKEHHSIX, B  BBIOPDAHHBIX  CX€Max  Pa3BHUTHUS
nayseoreorpapuueckux COOBITUH M HCHONB3yeMBIX NPENCTABICHUSX O THIAPOTeOJOrHYECKUX
ocobeHHOCTSX menbda, OaBas pa3Hble OLEHKH MOIMHOCTH TOABONHONW Mep3noThl IIpoBeneHHbIE
paHee HCCIENOBAHUS IIOKA3aJIM, YTO MOIMHOCTb MHOTOJIETHEMEP3JIOro ciost mops Jlanresbix
CIJIPHO 3aBHCHUT OT MHTEHCHUBHOCTH TIOTOKAa TeIuia M3 3eMHBIX Heap. OCOOEHHOCTHIO HaHHOTO
UCCJIEIOBAHNs SBJIICTCS MaTeMarudeckoe mopenuposaHue coctosHuss MMII mopelt BocTOUHOR
ApPKTUKH ¥ 30HBI CTAOMJIBHOCTH TUAPATOB METaHA C YYETOM JAaHHBIX MHTEHCHBHOCTH TETLIOBOTO
MOTOKA JIJIs1 BCeil obnmacTu menbda.

MopnennupoBaHue AWMHAMUKH MEp3JIbIX MOPOA Ineib(a  MPOBOAMIOCH C IOMOIIBIO
MaTeMaTH4IeCKOM MOZIESTH, KOTOpPast ONMHMCHIBAET MepepacipeieieHHe Teria B cucTeMe  arMocdepa -
OKE€aH - JTOHHBbIC OTJIOKEHHs, JOIMOJHEHHOW ypaBHeHHeM auddysum comu. [nsa uccnenoBaHus
OUHAMHMKU MEpP3JIOTbl U OIpEeIeNeHHUs €€ MOIIHOCTH Ha COBPEMEHHOM 3Tale BpeMeHU
HCTIONIb30BAJICSL  TTajieoreorpauueckuil cleHapuil, yUUTHIBAIOIINN U3MEHEHUS! YPOBHS OKeaHa |
dbopmupoBaHre Mep3ibIX TON Ha HpoTskeHnH 400 Thicsd ieT. COrIacHO MPOBEACHHBIM pacdyeTam
TonmuHa coBpeMeHHbIx MMII Ha menbde Mopeli BOCTOYHONH APKTHKH 3aBUCHT OT TTyOUHBI MOPS,
TFE€OTePMHUUECKOTO TOTOKA, 3aCOJICHUs] JOHHBIX OTJIOKEHH U coctasiasger or 20 mo 600 m.
[TonyueHHass MOITHOCTH MEP3JIOTHI YMEHBIIAETCST C YBEJIMYEHHUEM pacCcTostHUsA OT Oepera. bonbinme
3HAYEHUS TIOTOKOB TeIia B 00nacTsx puTOB U HAa BHEIIHEM Lienb(e MPUBOIAT K Ooyiee CUIBHOM
Jerpajauyy MoaBOAHON Mep3ioTel. IlonmokeHue BepxHelW TIpaHMIBI MEp3JOTbI B JIOHHBIX
OTJIOKEHUSX 3aBHCHUT OT TIIYOMHBI MOpSl M CONEP)KaHUsl cojiel. B 4HCIeHHOM 3KcrepuMeHTe
NOJTy4eHO, YTO BepxHsis rpaHnna MMII pacrionoxena Ha miybune 12 - 27 M HHKE MOPCKOTO JTHA
B 3aBHCUMOCTH OT OOJNIACTH mejbda.

Pabora BeimonHeHa npu  (uHAHCOBOM noanepskke npoekra PODPU Nel7-05-00396.
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CTpoeHne NoJIMroHAIbHO-KUJILHOTO JibjJa TOPp(PsiHIKA Xackipesi

ITyp-Ta3oBckoro mexaypeybst
Tuxoupasosa 51.B."?, Cnaroga E.A.'*°
'Unemumym xpuocepor 3emnu TomHI] CO PAH, Tiomens, Poccusi;
*Tiomencxuii 2ocyoapemeennviii ynusepcumem Poccust;
* Tromenckuit unoycmpuansuwrii yuusepcumem, Poccus
tikh-jana@yandex.ru

B xaceipes Ilyp-TazoBckoro Mexnypedbss B pacyucTKe TOPQsIHUKA OBLT BCKPBIT
nonuroHanbHo-kWIbHBIA n¢n (IDKJI), pasmepom 2,0 M B mupuny, >4,8 M B BBICOTY, C IUICHUKAMH,
KaMOH M TE€PMOKaPCTOBO-TIOJIOCTHBIM JIBZIOM B KPOBJIE, MO OOKaM C IUIMPAMU JIbJA, MOLTHOCTBIO
no 10 cm. M3 pa3HbIX HacTed Kbl ObLIM OTOOpPAaHBI MOHOJHTHI JIbd: W3 LIEHTPAJIbHOH 4acTh
JKHJTBI, B «TUICYHKE», B KPOBJIE C POCTKOM M TEPMOKAPCTOBO-TIOJIOCTHBIM JIBJIOM, O0pasel Huiipa
Jb1a. MOHOMUTHI OBLTH M3yYEHBI B IPOXOISIIEM U TIONIIPHU30BAHHOM CBETE.

Jlén 1neHTpampHOW YaCTH JKWJIbI € BEPTHUKAJIBHO-TIONOCYATONW TEKCTYpoOi, CPOpMHUPOBAHHON
5J€MEHTAapPHBIMHU JKUJIKAMHU W BO3AYLIHBIMH BKJIKOYEHUSIMH, OPUEHTUPOBAHHBIMH, B OCHOBHOM,
BEPTHKAIBHO, C HE3HAYUTEIBHBIMH MIPUMECSIMHU PACTUTENBHBIX OCTATKOB. MuKpoMopdonornieckue
npu3Haku obpasna xapaxkrepss! 1yt [DKJIL

MOHOMUT NbAA U3 «IIJI€Ya» KUJbl, B OCHOBHOM, C BEPTUKAJIBHO-MIOJIOCYATON TEKCTYPOU, OTMEYEHBI
TaKXe [UAroHaJbHO OPHEHTHPOBAHHBbIE BO3AYIUHbIE BKJIKYEHUs. B MNONApU30BaHHOM CBETE
BBIICJICHBI 3JIEMEHTAPHBIE KWJIKU JIbAA U KPYMHbIE KPHUCTAJUIBL, MEPECEUEHHBIE 3JIEMEHTAPHbIMU
KUJIKaMH. Mukpomopdonornueckue mnpusHaku oOpasma xapakrepabl mis [DKJL. Kpynasiit
KPUCTAJIJIBL, IEPECEYEHHBIE SJIEMEHTAPHBIMH JKWJIKAMH YKa3bIBAIOT HAa MOATAUBAHUE JKUJIbI B 30HE
KOHTaKTa C BMEIIaromeM ToppoM U MPOAOIDKEHHE MOPO30OOHHOTO PACTPECKUBAHUS B «IIJICYEBOI»
YaCTH >KUJIBL.

MoHOMUT nbAa B POCTKE JKHUJbL, B OCHOBHOM, C BE€PTHKAJIbHO-NIOJIOCYATOW TEKCTypoul. B
MOJIAPU30BAHHOM CBET€ OTMEUYEHbl PAa3HOHANpPAJIECHHbIE 3JIEMEHTAPHBIE SKWIKH JbAd, 4YTO
xapakTepHo 1isi poctka IDKJL ITo Gokam kK pOCTKY NMPHUUICHEH CErperaloHHBIA JIEN, CBEPXY
nepekpuIBaeT HebobIoe 0Opa3oBaHNe TEPMOKAPCTOBO-ITOJIOCTHOTO JIBJIA.

MOHOMUT TEPMOKAPCTOBO-MOJOCTHOIO JIbAA C PAaJUAIBHO-JIYYUCTOH TEKCTYPOH U PaCCESTHHBIMHU
MEJIKUMH PAaCTUTEIbHBIMU OCTATKAMU, KOJIMYECTBO BO31Yy IIHBIX BKJIFOUEHHUN MeHblee, yem y TDKJL
B nonsspu30BaHHOM CBETE OTMEUYEHBI KPYHbIE KPUCTAJIIBI JIbAA, XapaKTEePHBIE AJIs1 TEPMOKApPCTOBO-
MOJIOCTHOTO JIbJA.

MoHonuT wmaupa JapAa € PaguajbHO-JyYHCTOH TEKCTYPOM W HE3HAUYHUTENBHBIM KOJIHMYECTBOM
BO3AYIIHBIX BKJIKYEHWI. B NOIIpU30BAHHOM CBET€ OTMEUEHbl KPYIHbIE KPUCTAJUIBL
Muxkpomopdonorudeckue MpuU3Haku o0pasia XapakTepHbI IS TIONBOJHOTO JIbAA.

B crpoenun IDKJI oTmedeHBl TeHETHYECKHE THIBI JIbAAa — OJJIEMEHTApHbIE JKWIKH,
CEerperauyoHHbIA €[, TEPMOKAPCTOBO-MOJIOCTHON JE€A W NOABOAHBIN J€N. BrIABIEHO, YTO
oOpa3zoBaHMe M3y4YEHHOW >KWJIBI COIMPOBOXKIAJIOCH IMOATANBAHHEM KaK B OOKOBBIX KOHTAKTHBIX
YacTsX, TaK M B KPOBJE, C MOCIEAYIOIMM OOpa3OBaHHEM TEPMOBAPCTOBO-TIOJIOCTHOTO JIbJA.
OO6pa3oBaHue 1UIHMpa JIbJa CBSI3aHO C MOCTENEHHBIM MPOMEP3aHHEM CKOMUBLIErOCs 00BbEMa BOIBI
(«y>xn») B HaaMmeps3noTHOM cioe. lereporenHoe crpoenne IDKJI olycnoBneHO H3MeHEHHEM
YCJIOBUM B IEPUOL €T0 PA3BUTHSL.
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Aemop
Arbansu E B.
Anemuna M.A.
Amnannuena M. /1.
Anpapees O.M.
Anncumos O A.
Adanacrea B K.
Adonun A.C.
babkuna E.A.
babxun E.M.
banuna C.B.
baxenosa E.A.
banues J[.B.
bamanxanosa JI.b.
bamxkosa E.1.
benonynkas M.A.
boroponckuii 11.B.
bonbmakosa M.1.
bonpmmsinos /1 1O.
boponuna A.C.
bysun U.B.
bypemm PJ1.
Bacunbves A A.
Bunorpanos P.A.

Bnanumuposa M.10.

Bonkos A.B.
Bonkos 1.B.
Bonoauuesa H.A.
Bopomnait H.H.
I'aBpunos A B.
Tlanrorkma JIA.
I'eopruamu AT
I'masosckas T.T.

I'masoBckuii A.OD.

ABTOpPCKHIl yKa3aTeb

cCmpanHuu sl
97

62

66

50, 51
18, 37

17

48

43, 44, 45
43, 44, 45
39

16

78, 84, 105
38

82

18, 37

14

14

13, 57

19, 23, 29
41

74

21, 30
50, 51

92

107

78, 105
106, 109
34

15, 33
78, 79, 84, 105
53

108

11, 56, 58

Aemop
I'neboa A.b.
T'ono6okosa JLIL.
I'onosun HB.
T'ony6esa E.H.
I'opesiBueBa A A.
I'opstukun C.B.
I'peGenen B.A.
I'peGennukos IT.A.
I'pebernnkos I1.B.
I'puropres M.H.
I'puropresa C. /1.
I'ynomraukos O I1.
JBopHuxkos 0 A.
Honrux A.B.
Hpadenxo J1.B.
Hpoznos 1.C.
Hy6posun B.A.
Hesxosa I.C.
Hroxapes E.A.
Eropos A.b.
Exaiikun A A.
E¢umos CB.
Esxuxos U.C.
Kenesnsax M.H.
Kunsnosa E.JI
Kyxosa O.J1.
3azoBckas 3.1
3amapun " A.
3orosa JL.U.
Heanos M .H.
HWneun I'B.

Hnpromenxosa U A.

Kavamuu A b.
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Cmpanuu sl
79

100

41

93

103, 104
47

20, 24, 27
92

68
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19, 29

41

43, 44, 45
47

50

30, 35

35
74,103, 104
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81

84, 98

94

57

76

37

14

47

41

42

59

40

57

69



Kamkesuu B .M.

Kamkesnu M.I1.
(Kashkevich M.P.)

KamyTuna E.A.
Kepumos A M.
Kuzsxos A H.

Kupunnosa A.
(Kirillova A.)

Kucenes M.B.
Knarec U.®.
Kmum J1.0.
Kosanes M.B.
Koryrenko JI.B.

Kozauek A B.
Koxkapes A.JL.

Koxkun O.B. (Kokin O.)

Komapos A 10O.
Konosanos B.I"
Kopocrenes 10.B.
Kotnsaxos B.M.
Kpasuosa B.H.
Ky6pimkun H.B.
Kynukos A.B.
Kysnenosa A.O.
KynI'

Kynaesa E.IL
Kypakos C.A.

KypsitHukosa H.A.

Kycros B 10.
JlaBpenthes M.
Jlazapes A B.
Janms A.
Jlapuenxo A.B.
Jleiibman M.O.
Jletiuenkos I'JL.

JIuneuxos B 4.

29
23,29, 55

53
67
43
93

15
83

34
17
46
74
81

08
81

83, 95

61, 68, 86, 92, 96
63
31
69
15
41
61
48
17
78
87
90
14
58
86
98
75
43, 45
16, 17
91

11

JlockyToBa ML A.
Jaxkymun U1

Masmonos b.P.
Maxkapos A.C.
Makees E A.

Maxcumos I'T.

Makcrotosa E.B.
Maxkmmrac A.IL
Manaxosa B.B.
Manxosa I'B.

Manwirnua H.C.
(Malygina N.)

Manesuu TM.
Mapuenxko E.C.
Maxoruna U A.
Maueper 10 4.
Meprenos H.C.
Munanosckuii E 1O.
Mumoxosa W11
MuTtpodanosa E.1O.
Mocxkanesckuiit M 1O.
Mynnanypos [1.P.
Mypasbes A 4.
Mypasses A./1.
Hapymxo M.B.
Hemuposckas U.A.
Heuentoctos C.I"
Huxutun C A.
Huxonaes P.B.
Hocenko I''A.
O6mnoros I'E.
OneitnukoB A/l
Onenuenko B.B.
Omnoxkuna O.JL.
Opmnoga E 10.

114

14
100

70, 85
13
g7
32

38
14

111

30, 31

90, 97, 99, 101

71
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14
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47
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90
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48

89

61
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59, 60
21, 30
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36

51



Ocunos 2.10.
Ocunosa O.I1.
Ocoxun H.H.
Ocranun O.B.
OTtrou6asip {p>m03pan

ITarmuna T.C.
(Papina T.)

ITapam3un A.C.
ITwxankosa E.H.
ITukanésa A A.

[Munsraes C.B.
[Mnatos ' A.
ITonomapesa O.E.
ITonos I'B.

ITonos C.B.
(Popov S.V)

Ilonosa B.B.
Ipeiic 0.1
Ilpsaxuna I'B.
Pesuu b.A.
Poauonosa I1.M.
Pororaesa O.B.
Pynakos B.A.
Canyprounos M.P.
Cesepckuit 1.B.
Cenyxun I1.B.
Cenusepcros FO.I"

Cemenos B .A.
Ceprees U.C.
Cepuxos C.H.
Cunoposa O.P.
Cumonosa ['B.
Cunnnkuit A U
Cxsopuos AT
Cxytun A A.

80
80

88, 102
74,103, 104
74

97,99, 101

57
15, 33
94

75
93

25, 30

22

19, 23, 29, 55

60
110
19, 23, 29
18
108
67
63
31
81
22

61, 68, 86, 92, 96,
108

62
79
76
100
48
59
31
41

Cnarona E.A.
Coxonos B.T.
Coxkparos C.A.
Cocnosckuii A B.
Creen-Jlapcen X K.
Crpenenxas U 1.

Cynaxosa M.C.
Cyuunun A A.

CyxaHoBa A A.
(Sukhanova A.A.)

Croicomstun PI
Tuxonpasosa A.B.
Tokapes 1.B.
Tonmanos B.A.

Toponos ILA.

Tymens H.B.
Typuanunosa A.C.
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