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OPI'KOMUTET

IIpencenarens: bpymikoB Anaronuii Bukroposuu

Conpencenarenu: Ceprees Banepuii UBanosuy, JIypee Upnna KonctantnHoBHa

OTBETCTBEHHBIN VUEHBIN cekpeTaph [ InmxankoBa Enena MIBanosua

TexHnuueckuii cekperaphb AsiekcrotrHa Jlapbs MakcuMoBHa

YJ1eHBl OPrKOMUTETA:

A.B. I'aBpuinos, J1.C. JIpo3nos, M.B. 3umun, B.C. Hcaes, 1.A. Komapos,
C.I'. Kopuuenko, A.B. Komrypuukos, B.1. Kpasiioa, A.U. IIpaconosa, J[.O. Ceprees,
H.B. Tymens, A.W. Tropun, B.3. Xunumontok, .M. [llamanosa, JI.M. lllecTtepHeB

HOPAAOK PABOTbBI KOH®EPEHLINU

Perucrpauus yuactHukoB — 5 utoHs ¢ 9.00 go 10.00 o aapecy:
r. Mockga, JIlennHckue ropsl, 1. 1, 4 aTaxk, pekpeanus okojo ayid. 415

HauaJjo 3aceqanmii — 5 urons - B 10.00 gacos, 6 urons - B 9.00 gacon
Oo6enennnlii nepepsbiB: — 14.00-14.45

MecTto npoBeaeHus 3acefanni — 5 uwoHs - aya. 415, 6 urons - 9.00-14.00 - ayn. 415
14.45-19.00 - ayn. 611

PersiaMeHT NJICHAPHOIO 3aCeJaHMS:
BpeMs JOKJIAJI0B — 15 MUHYT.

PersiameHnT padoThl CeKIMIM:
BpeMs JOKJIa10B — 10 MUHYT;
BpEMsI BOIIPOCOB-OTBETOB — 5 MUHYT

Bxoxa B rimaBaoe 3m1anue MI'Y: 1o npeaBapuTenbHO 3asBICHHOMY CIIUCKY
(Oynet HaxonuThCs y oxpaHsbl npu Bxoje B [IK MI'Y)

IIpoe3n: ct. M. "YHuBepcuret", nanee aBt. Ne 1, 113, 119, 661 no ocranosku "JIK MI'Y"



IMPOI'PAMMA
5 uroHs

9.00-10.00 - perucrpanusi yHaCTHUKOB

INJIEHAPHOE 3ACEJAHHUE
10.00 - 11.45
AV/. 415
[IpuBeTcTBEHHOE CIOBO YYacTHUKAaM KOH(pEpEeHINU
bpywrkoe A.B. (ceonocuueckuii p-m MI'Y, kagh. ceokpuonozuu)

I'eoxpuonoruyeckast kaprta CCCP 1:2500000 1 nepcieKTUBbI

TC€OKPHUOJIOTHYECKOTO KapTorpadupoBaHus
bpywrkoe A.B. (ceonocuueckuii p-m MI'Y, xagh. eeokpuonozuu)
Co3znanue 1 UCoiIb30BaHue 6a3bl reoJaHHBIX «I €OKPHOTOTHS

JIypve H.K., Ananonvckuii FO.M. (ceocpaghuueckuii p-m MI'Y,

Kagh. kapmoepagpuu u ceounghopmamuxi)
JIuCTaHIIMOHHBIC TaHHBIE B KapTOrpahupOBaHUK KPHOJIUTO30HBI

Sumun M.B. (UTI] Cxan3xkc)

K Meroanke 0030pHOro re03K0JI0rHuecKoro kaprorpadgupoBaHus

KpHUOJIUTO30HBI Poccun

Yuoscos A.b., ['aspunos A.B., [lepessacun A.FO., [luxcankosa E.H.

(ceonoeuueckuti p-m MI'Y, Jlabopamopusi oxparwvi eeoniocuyeckoti cpeobvl)
KaprorpadupoBanrne Mapca

Poouonosa /K. ®., bpexosckux I0.A., Jlazapes E.H., Jlazapesa M.C.,
Llesuenko B.B. (T'AULL MI'Y, HUKH PAH, ceoepagpuueckuii go-m MI'Y)

Hctopust pa3BUTHS apKTUUECKOTO IIeNbda u KaprorpapupoBaHue

CyOMapHHHOM KPUOJIHUTO30HbI

T'asépunoe A.B. (ceonocuueckuii h-m MI'Y, Jlabopamopus oxparivl

2€e0J102UYeCcKoll cpeovl)



CEKIIMA 1
12.00 - 16.00
AV, 415

I'EOMH®OPMAIMNOHHOE OBECIIEYEHUME 'EOKPUOJIOT'HYECKOI'O
KAPTOI'PA®UPOBAHMUAIL.

OIIBIT KAPTOT'PA®UPOBAHUA PA3JIMYHBIX PETMOHOB KPUOJIMTO3OHBbI

PykoBogurens: Tymens H.B.

1. HpI/IHI_II/IHBI U MCTOAUKA COCTABJICHUSA KapT I'COKPUOJIIOTHICCKOI'O

palilOHUPOBAHHUS
Kpuuyx JLH., /[yoposun B.A., Acmpeba H.B. (BCEI'MHI'EO)

2. ['eonHpOpMaIIMOHHBIN aHAJIN3 MEP3I0THO-TaHIA(QTHBIX B3aUMOCBSI3Ei B

KpuoauTozoHe Poccun
Tymenw H.B., Koponesa H.A. (ceoepaghuueckuii p-m MI'Y)

3. WNHTerpanus NpoCcTpaHCTBEHHBIX JAHHBIX HA TEPPUTOPUIO APKTUKHU

¥ T€OMOJICITUPOBAHKE TPAHUI] KPHOIUTO30HBI
Meoeeoee A.A. (UI" PAH)

4. TemnoBoe cocTosiHuE TOPO Ha Y PEHTOMCKOM MECTOPOXK/ICHUHU: TIOCTOSTHHO

JEUCTBYIOIIas KapTorpaguueckas MoJIeIb

Jpozooe /].C., Vkpaunyesa H.I'., Kopocmenes IO.B, Ilonos K.A.
(MK3 CO PAH)

S. [TpunHiMne! paitonnpoBanus 3anaaHo-CuOUPCKON paBHUHBI IO MEP3JIOTHO-

TEPMUYECKOMY COCTOSTHUIO IIOYBEHHO-TPYHTOBOM TOJIIIIU
Tpogpumosa U.E., barviouna A.C. (MU' CO PAH)
6. Pacuer kapThl 3amacoB yriaepo/ia i KpHOJIMTO30HBI OacceifHa peKu Y ChI

Hlapwui 11 A., lapas JI1.C., [lacmyxos A.B., Kasepun /[ A.
(UDXFIIII PAH, UOBb PAH, Ub Komu HL] YpO PAH)

7. Geocryological mapping of ground temperatures and permafrost distribution

Stuart A. Harris (Department of Geography, University of Calgary, Canada)



14.00-14.45
8.

10.

11.

12.

OO0eneHHblil MepepbIB

KaprorpadupoBanue TepMokapcTOBBIX (GOpM pelibeda B 30He MaCCHUBHO-

OCTPOBHOM KpHUOIMUTO30HKI 3anagHoit Cubupu
Ilonomapesa O.E., beponuxos H.M., I pasuc A.I". (HK3 CO PAH)

OreHKa MOCTYIJICHUSI OPTraHMYECKOT0 BEIIECTBA B TEPMOKAPCTOBBIC 03€pa

SIMana ¢ ucronb30BaHNEM AUCTAHIIMOHHBIX M HA3€MHBIX HAOIFOACHUI
Heopnuxoe F0.A., Jletioman M.O. (MK3 CO PAH)

Oco0eHHOCTH TeOKPHUOIOTMYECKOT0 KapTorpagupoBaHus BBICOKUX T'OP

[enTpansHoi A3un

Cesepckuii 3. B. (Kazaxcmanckas 8b1COKO2OPHASL 2€0KPUONOSUYECKAsL
nabopamopusi UM CO PAH)

KaMeHHBIe, 3CMJISIHBIC TJICTYCPHI U MOOMJIbHEIC KPHUOI'CHHBIC ITOKPOBBI

Mosdronuu

TI'opoynoe A.I1. (Kazaxcmanckas 6b1COKO2OPHAS 2€0KPUONOSUYECKAS
nabopamopusi UM CO PAH)

KapTupoBanue NoOBEpXHOCTHBIX TAJIMKOB IO MarepuanaM 3UMHEN

CeﬁCMOpaBBeHKH

Ceoos b.M. (CBKHHH /[BO PAH, CBI'Y)



CEKLIMA 4
16.30 - 18.30

AVIL. 415

KAPTOI'PA®UPOBAHMUME IS ITPOEKTUPOBAHUA U CTPOUTEJIBCTBA
B KPUOJIMTO3OHE

PyxoBonurens: llectepues .M.

1. ['eoTeXHIUYECKNII MOHUTOPUHT Ta30TPaHCIOPTHBIX 00beKTOB CeBepa
Jawun B.B., Jlawuna I''E.(OOO «l'asnpom Tpanceaz Yxmay)

2. KapTtsl palionrpoBaHusi KpUOJIUTO30HBI — OCHOBA 3 (HEKTUBHOCTH

CTPOUTEIIbCTBA M DKCILTyaTalli WHKEHEPHBIX COOPYKCHHI
Hlecmepnes /I.M. (HM3 CO PAH)

3. PaﬁOHHpOBaHHe 9K30I'CHHBIX I'COJIOTHYCCKUX IMPOUCCCOB B TPAHCIIOPTHOM

kopuuope «Jlena - Amyp»
Lopogpees U.B., Tumoeko A.B. (HM3 CO PAH)

4. [Tpo6memsl kapTOrpagupOBaHUS MHOTOJICTHEH MEP3I0THI
JUISL CTPOUTEIIBCTBA TIPOMBIIIIICHHBIX KOMIUIEKCOB U MaruCTpaabHbIX

TpyOonpoBo0B Ha JlanbHem BocToke
Hoozopnas T.H. (Tuxooxeanckuii I'Y)

S. OnbIT OnepesKaroIIero reOKPUOIOTHYECKOTO paliOHUPOBAHMS TPACCHI

MarucTpaibHOro ra3onpoBoja 3anaaHo-O3epHoe — AHaIbIPh
Tpezyooe O./]. (CBKHHUH JIBO PAH)

6. OnbIT cocTaBieHUS 0030pHONM MEP3TOTHO-TE€OMOP(POTOTUIECKON KapThl
C KpyNmHOMacITaOHBIMU Bpe3KaMu 10 Tpacce (eepaibHOi aBTOJ0pOrU

«Amyp» Uurta — XabapoBck
Konopamues B.I. (HIIII « TpancHT' O M»)

7. O BO3MOHOCTAX ITPOTHO3UPOBAHUS AaBAPUMHBIX CUTYyaIlui Ha

MarucTpaibHOM TpybomnpoBoje ¢ npuMenenuem ['C

Tapckan JI.E., E¢ppemos 11.B., Cmpyuxoea I'11., Kanumonosa T.A.

(HUncmumym gusuxo-mexnuueckux npoonem Cesepa CO PAH)



6 urons
CEKLUA 2
9.00 - 11.45

AV/. 415

NCHIOJIB30OBAHUME JAHHBIX [MCTAHIMOHHOI'O 30OHANPOBAHMUS I1PU
I'EOKPUOJIOTUYECKOM KAPTOI'PA®UPOBAHUN

PykoBoaurenu: Kpasuosa B.1., Kopuuenko C.I'.
1. Hcnonp3oBaHue JaHHBIX KOCMUYECKOW CHEMKH ISl KapTOrpadupoBaHus

¥ MOHUTOPHHIA MPUPOAHBIX JIAHAIAPTOB KPHOIUTO30HBI B palioHax

OCBOCHHUS He(PTEra30BbIX MECTOPOXKACHHIM
Kopnuenko C.I. (Hucmumym npobnem necpmu u eaza PAH)

2. HCCHGI{OB&HI/IC PAaCIIOJIOKCHHA U PAa3MCPOB TCPMOKAPCTOBLIX O3€CP
C IOMOIIbKO JAHHBIX TUCTAHITHUOHHOI'O 30HAUPOBAHUA U METOIOB

MaTeMaTu4eckoil Mmopdosoruu Janamadra
Kanpanoea B.H. (1D PAH)

3. HaHpaBHeHHH HCIIOJIb30BAHWA AUCTAHIWMOHHBIX JaAHHBIX TP U3YYCHUN

90JIOBOI'O peﬂbe(ba BBICOKHUX HINPOT

Cuszoe 0.C., Abpocumos A.B.
(UK3 CO PAH, OO0 «Komnanus « Cos30H0»)

4. O1eHKa BO3MOXKHOCTEH MCTIOB30BAaHNS CHUMKOB CcO ciyTHHKa Landsat

JUIS U3YYEHUs JUHAMUKH TEPMOKAPCTOBBIX 03€p
Tapacenko T.B. (ceocpaguueckuti p-m MI'Y)

5. JInHaMKKa TEPMOKAPCTOBBIX 03€p MPUMOPCKON yactu SAno-MHaurupcekoit

HHU3MEHHOCTH T10 JUCTAHIIMOHHBIM JTAHHBIM
Tapacenxko T.B., Kpasyosa B.H., I[luxcanxoea E.H., I 'aspunos A.B.
(ceoepagpuueckuii p-m MI'Y, ceonoeuueckuii gp-m MI'Y)

6. N3yueHne TMHaAMUKHA TEPMOKAPCTOBBIX 03€p M O€pEeroBOil JIMHUU MOPS
Ha CEBEPO-BOCTOKE €BPOIENCKOM yacTu Poccun no Mmarepuainam

PasHOBPEMCHHBIX KOCMHUYCCKHUX CHbEMOK

Cmupnoea U.0., Cyxauesa JI.JI., Pycanosa A.A. (HUHKAM)



10.

[IpruMeHeHrE KOCMUYECKON ChEMKHN BBICOKOTO Pa3pelICHUS
JUISL OIIPENIENIEHUSI CKOPOCTU TEPMOJEHY 1ALy U TEpMOa0dpa3uu Ha

3anagHoM nobepexbe octpoBa Konryes

Kuzakoe A.U., 3umun M.B., Jleiiobman M.O., Ilpasuxosa H.B.
(ceoepaguueckuti p-m MI'Y, UTI] Cxandxc, UK3 CO PAH,

eeonozuyeckutl p-m MI'Y)

Pa3pabotka meToauku aemupprupoBaHiss KOCMOCHUMKOB
JU1s OOHOBJICHHMS CJIOS HaJle[iel U POBOM r€OKPUOTIOTHYECKON

Kapthl Poccun

IIpaconosa A.H., Axoeenxo E./I., [Tuxcanxosa E.U.
(ceoepagpuueckuii h-m MI'Y, ceonocuueckuii gp-m MI'Y)

B03MO0OXXHOCTH UCIIOJIL30BAHUSA KOCMUYECKOU TEMJIOBU3UOHHON

uH(pOpMAaIIH IS TEPMOPA3BEIKH KPUOIUTO30HbI

IOz2un B.B., Acaues B.A., Msacuuxos H.D.

(OO0 «KomnnekcHvie ceoxumudeckue ucciedo8anusy)

JIMCTaHIIMOHHBIE TaHHBIE U NPsMbIE HAOJII0IEHN 3a BOJOPOAHON
Jiera3anueii 3eMHbIX HeJp Kak 000CHOBaHUE MEXaHU3Ma BO3ZHUKHOBEHMSI
OPUEHTUPOBAHHBIX 03€p Ha TeppuTopuu Ano-UHaurupckon

HHU3MEHHOCTHU

Jlapun H.B., /lapun B.H., 320nnux B.A., Poouna C.H.
(Natural Hydrogen Energy Ltd., U®3 PAH)
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CEKLIMA 5
12.15 - 15.30
12.15-14.00 - AY]I. 415,
14.45-15.30 - AV/L. 611

I'EOSKOJOI'MYECKOE KAPTOI'PA®UPOBAHUE KPUOJUTO30OHBI

14.00-14.45

PyxoBoautens: Jpo3aos J1.C.
KaprorpadupoBanue kmuMaTHueCKiuX M3MEHEHU Ha ceBepe Poccun
JUTSl OLICHKH F€OKPUOJIOTMYECKHUX U TE€0IKOJIIOTMYECKUX TTOCIIENCTBUI

Maanxkoea I'.B., I1asnos A.B., Kopocmenes IO.B. (MK3 CO PAH)

JlangmadTHOE KapTorpadgupoBaHue KaK OCHOBA IS OLICHKH JUHAMHUKHU

F€OKPUOJIOTUYECKHAX U TEOIKOJOTUUECKUX YCIOBHM HA MOJIYOCTPOBE SAmMan
Muxaiinosa T.A., Ykpaunyesa H.I'. (MK3 CO PAH)

[lepcnieKTHBBI T€0IKOIOTMUYECKOro KapTorpadupoBanus SKyTHH B LETAX

Hay4HOI'0 TypHU3Ma

Toacmuxun O.H., Heanosa J1.J]., Ilasnosa H.A.
(batikanvckuti I'Y skonomuxu u npasa, UM CO PAH)

MGTOJII/I‘-IGCKI/IG ACIICKTHBI COCTABJICHHU OLICHOYHBIX MCP3JIOTHO-

HKOJIOTUYECKUX KapT HA JaHIIIaQTHON OCHOBE
3omoea JLL.U. (ceocpagpuueckuii h-m MI'Y)

BnusiHne naneokprorene3a Ha COBPEMEHHBIN ITOYBEHHBIM TOKPOB LIEHTPa

BocTtouno-EBponelickoit paBHUHBI

I'yeanunckan JI. A., Anugpanos B.M. (Mncmumym ¢uzuxo-xumuueckux

u buonocuyeckux npoobaem nousosedenus PAH)
O0eneHHblil nepepbIB
AY]. 611

KpynHomacmtabHOE re03K0JI0rHIecKoe KapTorpadupoBaHUE ITOIOCHI

Tpaccsl razonpoBoaa Haneim-Ilynra

Mockanenko H.I'., Ycmunosa E.B., Pyob M.H. ( UK3 CO PAH)
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7. Oco0eHHOCTH T€0IKOJIOTHYECKOT0 KapTorpadupoBaHUs KPUOIUTOZ0HBI

B 3a0aiikanbe
Bepxomypoe A.I'., Bepxomypog I'.I'. (3abaiikanvckuii I'Y)

8. O1neHKH re03K0JI0rnYecKoil 0e30MacHOCTH TPyOOIpoBo10B B ycioBusix Cesepa
Tapckan JI.E., E¢ppemos I1.B., Cmpyuxosa I'11.,

Kanumonosa T.A. (Hucmumym uszuxo-mexnuuecxux npoonem Cesepa CO PAH)

CEKLIMH 3, 6
16.00 - 17.30
AV/L. 611
KAPTOT'PA®UPOBAHHE TOJISAPHEIX IIEJIL®OB
KPHUOJIOTHYECKOE KAPTOTPA®HPOBAHUE MAPCA

PyxoBoaurens: Xunumontok B.3.

1. KaprorpadupoBanue cybakBaibHON KPHOJIUTO30HBI SIMaIbCKOTO meabda

Bacunvee A.A., Pexanm I1.B., Cmpeneykas 1.J]. (MK3 CO PAH,

BHHHokeanzeonoeus, ceoepagpuuecxuii paxyromem MI'Y)

2. OnwiT CO3JaHUA TCMATUICCKHUX KapT Ha KJIIOUCBLIC YHACTKHU He(bTel“aSOBOFO

ocBoenus [IpusiMmansckoro menbga

Ky3neuoe /I.E., bupioxoe B.1O., Koxun O.B., Ocopooos C.A.
(ceoepachuueckuil paxyromem MI'Y)

3. Kapra nomzemubIx J1610B KpruoduTo30HbI Poccuu B cucteme [lenspd-Cyta
HInonanckaa H.A., Koponesa H.A. (ceoepaghuueckuii paxynomem MI'Y)
4. OcHoBbI co3anus kiaaccugukaropa Kk qudpoBoii Kpuosnoruiaeckot kapre Mapca

Hcaes B.C., Abpamenko O.H., Komapos U.A., barmawesa B.B.

(ceonoeuueckuii paxyromem MI'Y)

5. CocraBnenne CPaBHUTCIIbHO-IINIAHCETOJIOIMYCCKOI0 TCMAaTHYCCKOT'0 aTjiaca

"Penbed nnaneT 3eMHOM rpynmnbsl U UX CITyTHUKOB"
Jazapesa M.C., Jlazapes E.H., Poouonosa K. @.
(ceoepachuueckuil p-m MI'Y, TAULLI MT'Y)
17.30 - 18.00 KpyrJblii cTos1, noaBeaeHne UTOr0B, 3aKpbITHE KOH(pepeHIuH
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CTEHAOBASA CEKIIUA

5-6 uronsn, pexpeanus okoyo AY/l. 415

KapTsl MOIITHOCTH KPUOTCHHOHN TOJIIIY Ta30HOCHBIX CTPYKTYP
Baoy I0.b. (ceocpaghuueckuti paxynomem MI'Y)

HpI/IMeHeHI/IC Pa3SHOBPEMCHHBIX KOCMUYCCKNX CHUMKOB B LCJIAX U3YUCHUA

JUHAMUKH OEpPEeroB apKTUYECKUX MOPEH
Bepeyn A.IL., Ky3neuoe /I.E., Ozopoooe C.A. (ceocpadpuueckuii paxyromem MI'Y)

K meTonnke mocTpoeHus IPOrHO3HBIX KapT CEHCMHUYECKOT0 PUCKA KPYITHBIX

TFE€OJIOTUYECKUX CTPYKTYP C YUETOM YACTUYHOW WJIM MOJHOU AErpaaliii MEP3JIOThI

Jowcypux B.U., Cepeopennuxoe C.11., bamcaiixan 1., Eckun A.1O., Bpvisrcax E.B.
(Hncmumym 3emnoti kopovt CO PAH)

I[I/IHaMI/IKa N3MCHCHU IJIOIaAN CHEC)KHHUKOB M JIOKAJIbHBIX JICAHUKOB

B @HTAPKTHUYECKUX 0a3HUCaxX
Excuros H.C., Anucumos M.A., Bepkynuu C.P. (AAHHUH)

Hcnoap3oBaHue Cpe,Z[HeMaCHITa6HI>IX TOHOFpa(bI/IIIeCKI/IX KapT U JaHHbIX
AUCTAHIMOHHOI'O 30HANPOBAHUA ITPU T'€COKPUOJIOTHICCKOM 30HUPOBAHNHN

Bosnpesemenbckoi TyHIAPBI

3enzuna T.1O., Ocaouan I'.I'., Koponeea A.M.
(ceoepaguueckuil paxynomem MI'Y, Yxmunckuii I'TY)

HoBoe nokonenue reoMmoponornueckux kapt apkruyeckoro menbda Poccun —

OCHOBA M3Y4Y€HUS Pa3HOOOPAa3HBIX TPUPOAHBIX MPOLECCOB
3unuenxo A.I'. (BHHUHOxeaneeonozus)
[Topnénuwrii penbed apxunenara 3emis Opanma-Nocuda

Kauypuna H.B., (IIMI'P3)

Co3naHne Mep3JIOTHOM KapThl paitoHa nocesnka [{urextuuk, CeBepo-3anaiHbie
teppuropun, Kanana

Kopc-Onemxogp P.U., Pyncanckuii B.9.
(UBbudii, Komnanus Tempa Tex, 0moumon, Kanaoa)

KaprorpadupoBanue npomep3anusi 1 IpOTauBaHUs MOPOJ HA TEPPUTOPUHU
npupoaHOro napka «Cubupckue YBaibh»

Kopkun C.E., Kaine E.K. (Huscnesapmosckuti I'Y)
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10. MHUcnons3zoBanue nporpammsbl PurVIEW™ nis kapTupoBaHusi MEP3I0THBIX
reojornyeckux siejaeHuil Ha Ansicke u CeBepe Kanazpl

MaxkKiie 1., Pyscanckuit B.3.
(Ubulii, Komnanusa Tempa Tex, 20monmon, Kanaoa)

11. Kapra 3aconeHHOCTH KpUOTE€HHBIX YeTBEPTUYHBIX 0TIIOkKeHU Enncelickoro Cesepa

Mamrwoxun A.I'., Cmpeneuxkaa U. /1.
(UK3 CO PAH, ceoepagpuueckuii ghaxyromem MI'Y)

12. TlpumeHeHue pa3nuyHbIX KapTOrpaduyeCKUX MaTepUasIoB IS U3YUCHHs TUHAMUKU
apKTUYECKUX OEperoB Ha OCBOCHHBIX TEPPUTOPHSIX

Macnaxoe A.A., Kpaee I'.H. (ceocpagpuueckuii ghaxynomem MI'Y,
Llenmp no npobaemam sxonoeuu u npodykmusrHocmu iecoé PAH)

13. KaprorpadupoBanue Maibix GopM oJieieHeHus JIarOHaKCKOTo Haropbsi
Ilozopenos A. B., I'onosans K. P. (Kyol'Y)

14. CpaBHUTENIBbHBINA aHAIN3 PAOHUPOBAHMS CECMUYECKOM OMMaCHOCTH TEPPUTOPUIA
CTPOUTENBCTBA, PACIIOIIOKEHHBIX B PA3JIMUHBIX KIIMMAaTUYECKUX 30HaX Cubupu

Cepeopennuxoe C.IL., [{xcypux B.U., Ycoinun J1.A., Lllacyn A.H.
(Hncmumym 3emnoti kopot CO PAH)

15. Oco0eHHOCTH MHXEHEPHO-TEOKPHUOJIOTMIECKOT0 KapTorpadupoBaHUs
Cesepo-Boctoka Poccun

Cnexkmop B.b., Yowcan P.B., Topzoexkun A.U., Illecmakosa A.A., Cnekmop B.B.
(MM CO PAH)

16. Mertoanueckue acmeKThl KapTorpadupoBaHuUs T€OJIOTUIECKUX MPOIIECCOB
MIPU MHXKEHEPHO-IKOJIOTUYECKUX MU3BICKAHUAX

Xapvkuna M. A. (ceonocuueckuii p-m MI'Y)
17. JlangmadTHas MHAMKALKA [1ACTOBBIX JiboB LlenTpansHoro SImana
Xomymoe A.B., JIenoman M.O., Anopeeea M.B. (K3 CO PAH)

18. Kpuorennslie npoueccel, 0Ka3blBalOIINe JECTPYKTUBHOE BO3/IEUCTBHE HA MOCEIOK
I'pymanT (apxunenar Hlnundepren)

Hlapun B.B., Oxkynes A.C. (IIMI'PJ)

19. 3aKOHOMEpPHOCTU CE30HHOI0 MPOMEpP3aHUs IPYHTOB B paiioHe CaMOTIOPCKOTo
MecTopoxaeHus, 3anaanas Cudbupb

Hpueanuxun U.B.(ceocpagpuueckuii p-m MI'Y)

Kongepenyus noooepocana PODHU (epanm Nel3-05-06024)
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ORGANAZING COMMITTEE

Chairman: A. Brouchkov
Cochairmen: V. Sergeev, 1. Lourie

Executive academic secretary E. Pizhankova

Technical secretary D. Aleksyutina

Members of committee:

A.Gavrilov, D. Drozdov, M. Zimin, V. Isaev, I. Komarov, S. Kornienko, A.
Koshurnikov, V. Kravtsova, A. Prasolova, D. Sergeev, N. Tumel, A. Tyurin, V. Hilimonyuk,
I. Shamanova, D Shesternev

PROCEDURE OF THE CONFERENCE

Registration of participants — June 5 from 9.00 to 10.00,
to the address: Moscow, Leninsky Gory, 1, floor 4, recreation at auditorium 415

Beginning of the meeting — June 5 at 10.00, June 6 at 9.00
Dinner time: — 14.00-14.45

Place of the meeting — June 5 - auditorium 415, June 6 - 9.00-14.00 - auditorium 415,
14.45-19.00 - auditorium - 611

Time-limit of the plenary meeting:
scientific report — 15 minutes

Time-limit of section work:
section work — 10 minutes
questions and answers — 5 minutes

Entrance to the main building of MSU: according to the previously applied list (a door
guard will keep it at the MSU entrance)

Travel directions: subway station "Universitet", then by bus NeNe 1, 113, 119, 661 to the
stop "DK MGU"
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PROGRAM

June S
9.00-10.00 - registration of participants
PLENARY SESSION
10.00 - 11.45
Auditorium 415
1. COMPLIMENTARY SPEECH TO THE CONFERENCE PARTICIPANTS

A. Brouchkov (MSU, Faculty of Geology, Geocryology Department)

2. GEOCRYOLOGICAL MAP USSR OF 1:2 500 000 SCALE
AND PROSPECTS OF GEOCRYOLOGICAL MAPPING

A. Brouchkov (MSU, Faculty of Geology, Geocryology Department)
3. DEVELOPMENT AND USING THE DATABASE “GEOCRYOLOGY”

I. Lourie, Yu. Anapolsky (MSU, Geography Faculty, Department
of Cartography and Geoinformatics)

4. REMOTE SENSING DATA AT CRYOLITHOZONE MAPPING
M. Zimin (Research and Development Center “SCANEX”)

5. TO THE METHODS OF GENERAL GEOECOLOGICAL ZONING
OF RUSSIAN CRYOLITHOZONE

A. Chizhov, A. Gavrilov, A.Dereviagin, E. Pizhankova (MSU, Faculty
of Geology, Laboratory of Survey of Geological Environment)

6. MAPPING OF MARS

J. Rodionova, J. Brekhovskikh , E. Lazarev, M. Lazareva, V.Shevchenko
(Sternberg State Astronomical Institute MSU,
Space Research Institute, Geography Faculty MSU)

7. THE HISTORY OF ARCTIC SHELF DEVELOPMENT
AND MAPPING OF SUBMARINE CRYOLITHOZONE

A. Gavrilov (MSU, Faculty of Geology, Laboratory of Survey
of Geological Environment)
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SECTION 1
12.00 - 16.00
Auditorium 415
GEOINFORMATION SUPPORT FOR GEOCRYOLOGICAL MAPPING.

EXPERIENCE OF GEOCRYOLOGICAL MAPPING IN DIFFERENT REGIONS
OF CRYOLITHOZONE

Chair: N.Tumel

1. PRINCIPLES AND METHODS OF GEOCRYOLOGICAL ZONATION
MAPPING

L. Kritsuk, V. Dubrovin, N. Yastreba (VSEGINGEQO)

2. GEOINFORMATION ANALYSIS OF CORRELATIONS
BETWEEN PERMAFROST AND LANDSCAPE IN RUSSIA
CRYOLITHOZONE

N. Tumel, N. Koroleva (MSU, Faculty of Geography)

3. SPATIAL DATA INTEGRATION FOR THE ARCTIC TERRITORY
AND GEOMODELING OF CRYOLITHOZONE BORDERS

A. Medvedev (Institute of Geography RAS)

4. THE THERMAL STATE OF PERMAFROST AT THE URENGOY
GAS-FIELD: PERENNIALLY WORKING CARTOGRAPHIC MODEL

D. Drozdov, N. Ukraintseva, Yu. Korostelev, K. Popov
(Earth Cryosphere Institute SB RAS)

S. PRINCIPLES OF ZONING OF THE WEST SIBERIAN PLAIN
ACCORDING TO THE CRYOSOLIC-THERMAL STATE
OF THE SOIL AND GROUND LAYER

L. Trofimova and A. Balybina (V.B. Sochava Institute
of Geography SB RAS)

6. CALCULATIONS OF SOIL CARBON STORAGE
FOR CRYOLITHOZONE OF THE USA RIVER BASIN

P. Shary, L. Sharaya, A. Pastukhov, D. Kaverin (Institute of Physicochemical
and Biological Problems of Soil Science RAS, Institute of Ecology of Volga

basin RAS, Science Institute of Biology of the Komi Science Centre
of the Ural Division RAS)
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7.

14.00-14.45

8.

10.

11.

12.

GEOCRYOLOGICAL MAPPING OF GROUND TEMPERATURES AND
PERMAFROST DISTRIBUTION

Stuart A. Harris (Department of Geography, University of Calgary, Canada)
Time break for dinner

MAPPING OF THERMOKARST FORMS IN WEST SIBERIA SPORADIC
PERMAFROST ZONE

0. Ponomareva, N.Berdnikov, A.Gravis (Earth Cryosphere Institute SB RAS)

TRANSPORT ASSESSMENT OF ORGANIC MATTER
TO THERMOKARST LAKES IN YAMAL USING REMOTE
AND FIELD OBSERVATIONS

Yu. Dvornikov, M. Leibman (Earth Cryosphere Institute SB RAS)

FEATURES OF GEOCRYOLOGICAL MAPPING OF CENTRAL ASIA
HIGH-MOUNTAIN

E. Severskiy (Kazakhstan Alpine Geocryological Laboratory,
Melnikov Permafrost Institute SB RAS)

ROCK, GROUND GLACIERS AND MOBILE CRYOGENIC COVERS
OF MONGOLIA

A. Gorbunov (Kazakhstan Alpine Geocryological Laboratory,
Melnikov Permafrost Institute SB RAS)

MAPING THE SURFACE TALIKS BY MATERIALS
OF WINTER SEISMIC SURVEY

B. Sedov (NEISRI FEB RAS, NESU)
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SECTION 4
16.30 - 18.30
Auditorium 415
MAPPING FOR THE DESIGN AND CONSTRUCTION
ON CRYOLITHOZONE
Chair: D. Shesternev

GEOTECHNICAL MONITORING OF GAS TRANSPORTATION
FACILITIES ON THE NORTH

V. Lashin, G. Lashina (LTD "Gazprom Transgaz Ukhta" Vorkuta LPU MG)

MAPS OF CRIOLITHOZONE CLASSIFICATION — THE BASIS
FOR EFFECTIVE BUILDING AND EXPLOITATION
OF ENGINEERING CONSTRUCTIONS

D. Shesternev (Melnikov Permafrost Institute SB RAS)

ZONATION MAPPING OF EXOGENOUS GEOLOGICAL PROCESSES
IN THE LENA-AMUR TRANSPORTATION CORIDOR

1. Dorofeev, A. Litovko (Melnikov Permafrost Institute SB RAS)

PROBLEMS OF PERMAFROST MAPPING FOR CONSTRUCTION
OF INDUSTRIAL COMPLEXES AND THE MAIN PIPELINES
ON THE FAR EAST

T. Podgornaya (Pacific National University)

EXPERIENCE OF OUTRUNNING GEOCRYOLOGICAL ZONATION
MAPPING OF THE WEST-LAKE — ANADYR MAIN GAS PIPELINE

O. Tregubov (NEISRI n.a. N.A. Shilo, FEB to RAS)

EXPERIENCE IN DRAFTING REVIEW
GEOCRYOLOGCAL-GEOMORPHOLOGICAL MAP

WITH LARGE-SCALE INSERTIONS

ON THE TRACK "AMUR" FEDERAL ROAD CHITA-KHABAROVSK

V. Kondratiev (RPE "TransEGEM>)

ON POSSIBILITIES OF EMERGENCY PREDICTION
ON THE MAIN PIPELINE USING GIS

L. Tarskaya, P. Efremov, G. Struchkova, T. Kapitonova
(Institute of Physical Technical Problems of the North SB RAS)
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June 6
SECTION 2
9.00 - 11.45
Aud. 415
APPLICATION OF REMOTE SENSING DATA
FOR GEOCRYOLOGICAL MAPPING
Co-Chairs: V.Kravtsova., S. Kornienko

USE OF SATELLITE DATA IMAGERY FOR MAPPING
AND MONITORING OF NATURAL LANDSCAPES

OF THE PERMAFROST IN THE AREAS OF OIL AND GAS
DEVELOPMENT

S. Kornienko (Oil and Gas Research Institute RAS)

STUDY OF THERMOKARST LAKES LOCATION AND SIZES
BY MEANS OF REMOTE SENSING DATA AND METHODS
OF MATHEMATICAL MORPHOLOGY OF THE LANDSCAPE

V. Kapralova (IEG RAS)

USING OF REMOTE SENSING DATA WHEN STUDYING AEOLIAN
RELIEF HIGH LATITUDES

0. Sizov, A. Abrosimov (Earth Cryosphere Institute SB RAS, Company
«Sovzondy)

THE POSSIBILITY OF USING LANDSAT SATELLITE IMAGES
TO STUDY THERMOKARST LAKE DYNAMICS

T. Tarasenko (MSU, Faculty of Geography)

THERMOKARST LAKE DYNAMICS IN THE COASTAL PART
OF THE YANA-INDIGIRKA LOWLAND USING REMOTE SENSING DATA

T. Tarasenko, V. Kravtsova, E. Pizhankova, A. Gavrilov (MSU, Faculty
of Geography, Faculty of Geology)

STUDYING OF THERMOKARST LAKES AND THE SEA COASTLINE
DYNAMICS IN THE NORTH EAST OF EUROPEAN PART OF RUSSIA
USING MULTITEMPORAL SATELLITE IMAGES

1. Smirnova, L. Sukhacheva, A. Rusanova («NIIKAMy — branch
of FGUP TSNIImash)
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10.

THE APPLICATION OF HIGH RESOLUTION SATELLITE IMAGES

TO DETERMINE THE RATE OF THERMAL DENUDATION

AND THERMAL ABRASION ON THE WESTERN COAST OF KOLGUEV
ISLAND

A. Kizyakov, M. Zimin, M. Leibman, N. Pravikova (MSU, Faculty of Geography,
Research and Development Center “SCANEX”, Earth Cryosphere Institute
SB RAS, MSU, Faculty of Geology)

DEVELOPMENT OF IMAGERY INTERPRETATION METHODS
OF FRAZILS FOR THE DIGITAL GEOCRYOLOGIC MAP OF RUSSIA

A. Prasolova, E. Yakovenko, E. Pizhankova, (MSU, Faculty of Geography,
Faculty of Geology)

APPLICATION OF COSMIC THERMOVISION INFORMATION
FOR THERMAL EXPLORATION OF CRYOLITHOZONE

V. Yugin, V. Agachev, 1. Myasnikov (LLC «Complex Geochemical Researches»)

REMOTE DATA AND DIRECT OBSERVATION OF HYDROGEN
DEGASSING OF EARTH'S INTERIOR AS SUBSTANTIATION
OF THE ORIENTED LAKE FORMATION MECHANISM

ON THE YANA-INDIGIRKA LOWLAND

N.Larin, V.Larin, V.Zgonnik, S.Rodina (Natural Hydrogen Energy Ltd., IPE RAS),

SECTION 5
12.15 - 15.30
12.15-14.00 - AUD. 415,
14.45-15.30 - AUD. 611

GEOECOLOGICAL MAPPING OF CRYOLITHOZONE
Chair: D. Drozdov

CLIMATIC CHANGES MAPPING ON THE NORTH OF RUSSIA
FOR ESTIMATION OF GEOCRYOLOGICAL AND GEOECOLOGICAL
CONSEQUENCES

G. Malkova, A. Paviov, Yu. Korostelev (Earth Cryosphere Institute SB RAS)
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14.00-14.45

LANDSCAPE MAPPING AS A BASIS FOR ASSESSING
THE DYNAMICS OF GEOCRYOLOGICAL AND GEOECOLOGICAL
CONDITIONS ON THE YAMAL PENINSULA

T. Mikhaylova, N. Ukraintseva (Earth Cryosphere Institute SB RAS)

THE POSSIBILITIES FOR GEOECOLOGICAL MAPPING OF
YAKUTIYA FOR PURPOSES OF SCIENTIFIC TOURISM

O. Tolstikhin, L. Ivanova, N. Pavlova (“Baikal State University
of the Economy and Right”, Melnikov Permafrost Institute SB RAS)

METHODICAL ASPECTS OF ENVIRONMENTAL PERMAFROST
MAPPING BASED ON THE LANDSCAPES

L. Zotova (MSU, Faculty of Geography)

PALEOCRYOGENESIS EFFECT ON THE MODERN SOIL COVER
IN THE CENTER OF THE EAST EUROPEAN PLAIN

L. Gugalinskaya, V. Alifanov (Institute of Physicochemical and Biological
Problems of Soil Science RAS)

Time break for dinner
Aud. 611

LARGE SCALE GEOECOLOGICAL MAPPING OF NADYM-PUNGA
GAS PIPELINE ROUTE

N. Moskalenko, E. Ustinova, M.Rud (Earth Cryosphere Institute SB RAS)

FEATURES GEOECOLOGICAL MAPPING CRYOLITHOZONE
IN TRANSBAIKALIA
A. Verkhoturov, G. Verkhoturov (Zabaikalsky State University)

ESTIMATION OF PIPELINE GEOECOLOGICAL SAFETY UNDER
CONDITIONS OF THE NORTH

L. Tarskaya, P. Efremov, G. Struchkova, T. Kapitonova
(Institute of Physical Technical Problems of the North SB RAS)
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SECTIONS 3, 6
16.00 - 17.30
Aud. 611
MAPPING OF THE POLAR SHELF
CRYOLOGICAL MAPPING OF MARS
Chair: V. Hilimonyuk

1. SUBMARINE PERMAFROST MAPPING OF YAMAL PENINSULA
CONTINENTAL SHELF

A. Vasiliev, P. Rekant, 1. Streletskaya, (Earth Cryosphere Institute SB RAS,
All Russian Institute of Ocean Geology, MSU, Faculty of Geography)

2. THEMATIC MAPPING OF KEY SITES OF PETROLEUM
DEVELOPMENT IN OFFSHORE AREAS OF YAMAL PENINSULA

D. Kuznetsov, V. Biryukov, O. Kokin, S. Ogorodov
(MSU, Faculty of Geography)

3. THE MAP OF GROUND ICES IN RUSSIAN CRYOLITHOZONE IN THE
SHELF-CONTINENT SYSTEM

N. Shpolyanskaya, N. Koroleva (MSU, Faculty of Geography)

4. THE BASEMENTS OF MAKING OF THE CLASSIFICATION TABLE TO
THE DIGITAL CRYOLOGICAL MAP OF MARS.

V. Isaev, O. Abramenko, I. Komarov, V. Balmasheva
( MSU, Faculty of Geology)

S. COMPILING OF THEMATIC ATLAS ON COMPARATIVE
PLANETOLOGY "RELIEF OF THE TERRESTRIAL PLANETS
AND THEIR SATELLITES"

M. Lazareva, E. Lazarev, J. Rodionova (Geography Faculty MSU,
Sternberg State Astronomical Institute MSU)

17.30 - 18.00 ROUND-TABLE, SUMMARIZING,
CLOSING OF THE CONFERENCE
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POSTER REPORTS
June 5-6

recreation at auditoriums 415

MAPS OF THICKNESS OF PERMAFROST GAS-BEARING STRUCTURES
Yu. Badu (MSU, Faculty of Geography)

IMPLEMENTATION OF REMOTE SENSING DATA IN RESEARCH
OF COASTAL DYNAMYCS AT THE RUSSIAN ARCTIC

A. Vergun, D. Kuznetsov, S. Ogorodov (MSU, Faculty of Geography)

TO THE TECHNIQUE FOR SEISMIC RISK FORCAST MAPPING
OF LARGE GEOLOGICAL STRUCTURES WITH REGARD TO PARTIAL
OR COMPLETE PERMAFROST DEGRADATION

V. Dzhurik, S. Serebrennikov, Ts. Batsaihan, A. Eskin, E. Bryzhak
(Institute of the Earth’s Crust SB RAS)

DYNAMICS OF SNOW PATCHE AND LOCAL GLACIER CHANGES
IN THE ANTARCTIC OASES

1. Jozhikov, M. Anisimov, S. Verkulich
(«AARI», Department of Geography of Polar Regions)

USE OF MEDIUM-SCALE TOPOGRAPHICAL MAPS AND REMOTE
SENSING DATA FOR GEOCRYOLOGICAL ZONING
OF BOLSHEZEMELSKAYA TUNDRA

T. Zengina, G. Osadtchaya, A. Koroleva
(MSU, Faculty of Geography, Ukhta State Technical University)

NEW GENERATION OF GEOMORPHOLOGICAL MAPS
OF THE ARCTIC SHELF OF RUSSIA AS A BASIS FOR STUDYING
OF VARIOUS NATURAL PROCESSES

A. Zinchenko (VNIIOkeangeologia n.a. 1.S. Gramberg)
SUBGLACIAL LANDSCAPE OF THE FRANZ-JOSEF LAND ARCHIPELAGO
N. Kachurina, (Polar Marine Geosurvey Expedition (PMGE))

CREATING A COMMUNITY PERMAFROST MAP, TSIIGEHTCHIC,
NORTHWEST TERRITORIES, CANADA
R. Kors-Olthof, V. Roujanski (EBA, a Tetra Tech Company, Edmonton, Canada)
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10.

11.

12.

13.

14.

15.

16.

17.

MAPPING OF THE GROUND FREEZING AND THAWING
IN THE TERRITORY OF NATURAL PARK «SIBIRSKIE UVALY»
S. Korkin, E.Kayl (Nizhnevartovsk State University)

USING PurVIEW™ TO MAP PERMAFROST FEATURES IN ALASKA
AND NORTHERN CANADA
S. McCuaig, V. Roujanski (EBA, a Tetra Tech Company, Edmonton, Canada)

SALINITY MAP OF CRYOGENIC QUATERNARY DEPOSITS

OF THE YENISEI NORTH

A. Matyukhin, 1. Streletskaya (Earth Cryosphere Institute SB RAS, MSU,
Faculty of Geography)

APPLICATION OF VARIOUS CARTOGRAPHICAL FEATURES
FOR ARCTIC COAST DYNAMICS STUDYING WITHIN DEVELOPED
TERRITORIES

A. Maslakov, G. Kraev (MSU, Faculty of Geography, Center for Forest Ecology
and Productivity of RAS)

MAPPING OF SMALL GLACIATION FORMS OF THE LAGONAKI
HIGHLAND

A. Pogorelov, K. Golovan (Kuban State University, Department

of Geoinformatics)

COMPARATIVE ANALYSIS OF HAZARD SEISMIC ZONING FOR THE SITES

LOCATED IN DIFFERENT CLIMATE ZONES OF SIBERIA

S. Serebrennikov, V. Dzhurik, L.Usynin, A. Shagun
(Institute of the Earth’s Crust SB RAS)

CEOTECHNICAL MAPPING OF NE RUSSIAN PERMAFROST REGIONS

V. Spektor, R. Zhang, Ya. Torgovkin, A. Shestakova, V. Spektor (Melnikov
Permafrost Institute, SB RAS)

METODOLOGICAL ASPECTS OF GEOLOGICAL PROCESSES MAPPING
UNDER ENGINEERING ECOLOGICAL SURVEY

M. Kharkina (MSU, Faculty of Geology)

LANDSCAPE INDICATION OF TABULAR GROUND ICE
ON THE CENTRAL YAMAL

A. Khomutov, M. Leibman, M. Andreeva (Earth Cryosphere Institute SB RAS)
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18.  DESTRUCTING CRIOGENIC PROCESSES AT THE GRUMANT VILLAGE

(SPITSBERGEN ARCHIPELAGO)

V. Sharin, A. Okunev (Polar Marine Geosurvey Expedition (PMGE ))

LAWS OF SEASONAL FREEZING OF GROUNDS IN THE VICINITY
OF THE SAMOTLOR DEPOSIT, WESTERN SIBERIA

19.
L. Privalichin (MSU, Faculty of Geography)

The conference is supported by RFBR (grant Nel3-05-06024)

27



TE3UCbl KOH®EPEHIIUU

«I'EOKPHOJJOI'MYECKOE KAPTOI'PA®UPOBAHHUE:
INPOBJIEMbI U IIEPCIIEKTUBbBI»

Mockea

5-6 urona 2013 2.



CEKLMA 1
I'EOMH®OPMAIIMOHHOE OBECIIEYEHHUE
I'EOKPUOJIOI'NYECKOI'O KAPTOI'PA®UPOBAHUAI.
OIIBIT KAPTOI'PA®UPOBAHMNSA PASJIMYHBIX PETMOHOB
KPUOJIMTO3OHBbI

KAPTBI MOIIIHOCTHU KPUOTEHHOM TOJIIIH
I'A3OHOCHBIX CTPYKTYP

10.b. bany
MI'Y umenu M.B.Jlomonocosa, eeoepaghuueckuii ghaxynvmem,
Kagheopa Kpuorumonocuu u ensayuonocuu, yubadu@mail.ru

MAPS OF THICKNESS OF PERMAFROST GAS-BEARING STRUCTURES

Yu. Badu
Lomonosov Moscow State University, Faculty of Geography,
Department of Cryolithology & Glaciology yubadu@mail.ru

B xpuomurocdepe Boma Bo Bcex (Da3OBBIX COCTOSIHMAX TECHO M CIIOKHO B3aUMOJCHCTBYET
C MUHEPAJIBHBIMUA U OPTaHUYECKUMU KOMIIOHEHTaMU IPYHTOBOMW TOJIIIM, BEPXHSSA YaCTh KOTOPOM OXJIax-
neHa 1o remnepatypsl Hike 0°C u npeacTaBiseT cOO0H KpUOTEHHYIO TOJILY.

HuxHsis rpaHuna KpuOreHHOW Tonu ompezensercs nonoxeHuem uzorepmbl 0°C. Mepsnas
TBAKMCTAs TOJINA OTrpaHUYeHa CHU3y u3orepMmon Ty — TeMrepaTrypoil Hauama 3aMep3aHusi rpyHTa. JTa
TOJIIA OOBIYHO MOACTUJIAETCS TOPU30HTOM OTPULIATEIILHOTEMIIEPATYPHBIX TOPHBIX MOPOJ, HE COIEpKa-
IIMX BUJIMMBIX BKJIIOYEHHI JIbJ]a W3-32 BHICOKOM 3aCOJICHHOCTH TPYHTOB, MOHIDKAIOLIEH TeMIepaTypy Ux
3amep3aHus (Havalia JbAOBBIICICHUS).

C nayvana 70-x TOJI0B MPOULIOro BeKa cxemaTudeckas kapra MmomHoctd MMII razoHocHO# CTpyK-
Typbl B Macmtabde 1:50 000 u 1:100 000 cocraBnsiiachk Mo JaHHBIM CTaHJAPTHOTO KapoTaka MOCTe pas3-
OypHuBaHUS pa3BeIOUYHBIX CKBAKUH MOJ KOHIYyKTOp. Hepeako mpuUMeHsUIMCh JaHHbIE U3MEpPEHUN TeMIie-
paTypsl MOCie IeMEHTUPOBAaHUS KOHIYyKTOpa U oTOMBKHU IeMeHTHoro kombia (OLIK). Touka mepexona
gepe3 0°C ukcupoBaiack B CTBOJIC HEBBICTOSIBIICHCS CKBAKUHBI, U €€ TIOJIOKEHUE JIUIIh B OTACIBHBIX
CIIy4asiX KOPPEKTHUPOBAJIOCh MO JaHHBIM M3MepeHuil kaxyuerocs comnportusieHus (KC), monspuzanuun
(ITC) u ramma-m3nyuenus (I'K). HeGombimoe konmuecTBO MpOOYPEHHBIX CKBAYKUH U JIAHHBIX KapOTaXKa B
npenenax IoUaad ra30HOCHOM CTPYKTYpPHI MO3BOJISUIA CO3JaTh CXEMaTH4YECKOe M300paKeHHEe MOITHO-
CTH B M30JIMHUAX HE yalle, yeM uepe3 40-50M. ['myOunoit monoxenus Touku 0°C uzmepsiach MOIHOCTh
KPUOTE€HHOW TOJILHU, U TOYHOCTh U3MEpPEHUs Obljla TOCTaTOUYHO BHICOKOM TOJIBKO B TOJILIAX C HEBBICOKOM
3aCOJICHHOCTBIO TPYHTOB U c1ab0i MUHepaIu3alfei moa3eMHbIX BOJI.

[Ipu cocraBieHuU KapThl MOIHOCTH KPHOTE€HHOM TOJIIIM HAMH HCIOJb30BaHbl BCE U3BECTHBIC
(bakTHyecKue M pacueTHbIe JaHHbIE, MOTyUYCHHbIE MPU OypeHHH, BEPTUKAIBHOM 3JIEKTPO3OHINPOBAHHUH,
reo(pU3NIeCKUX UCCIEAOBAHUAX B MPOOYpPEHHBIX M BBICTOSIBIIMXCS CKBa)KWHAX, MPH KOPPEISAIHH 3TUX
MaTepUajIoB ¢ KPUBBIMH €CTECTBEHHOU TemnepaTyphl T, u TemrepaTypsl Hauasia 3amep3aHust Thy.

I'myGuHa MHOTOJIETHETO OXJIaXKAeHUs TpyHTOBOM Tomu Hike 0 °C B pa3zpes3e ra30HOCHOM CTpPYK-
Typbl OLEHUBAETCS MO MOsIokeHuto u3otepmbl 0°C, mpoBoguMoit Ha paspesax mo Toukam 0°C KpHBBIX
M3MEpEeHUs] TeMIlepaTypbl B CKBaXMHAX C BBICTONKOI He meHee |1 roma. Hambomnee moctoBepHO camoe
ri1yOOKO€e IMOJIOKEHHUE HYJIEBOM M30TEpMBI B pa3pe3e boBaHEHKOBCKOM CTPYKTYpbl OMPEIEIIEHO MO U3Me-
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penusiM B ckB. P-55 mocne 5 ner BeicToiiku [3], XapacaBaiickoi cTpykTyphl B ckBaxkune KTC-8 mocie
BeIcTOMKH Oonee 1 roma [1], HoBomoproBckoii u ap. [6, 7].

Jns psina pa3pe3oB (BCKpBITBIX Ha TiTyounHy 150 M) mosiokeHue MoJ0IIBbI MEP3JIOH TOJIIHN Orpe-
JIEJIEHO 110 KPUBOM €CTECTBEHHOM TemnepaTypbl Te, U3MEPEHHOI B BBICTOSIBIIEICS CKBAKUHE, 10 IIEpece-
YEeHMsI €€ C KpUBOW TeMIlepaTyphbl Hauajla 3aMep3aHusi 3aCOJIEHHOTo TpyHTa Ty, onpeneneHHoi B 1abopa-
topun. Hmxke rmyOunel 150 M monoxkenue Toukd M uzorepmbl 0°C ompeneneHO MO BeTUYMHE
reoTepMHUUYECKOT0 rpajiueHTa ¢ omuoKkoi onpenenaenus B 10-15 %.

Jlns onpeneneHuss MOIHOCTHA MEP3JION TOJIIN TaKKe UCIOJIb30BaHbI IAHHBIE ONMCAHNUN KPHOTEH-
HOTO CTPOEHHUS KEpHAa U3 MapaMEeTPUYECKUX CKBAXUH (HaJIM4YuE LUIMPOB CETPErallMOHHOIO JibJa
1 €ro OT/CIBbHBIX KPUCTAIJIOB B KEPHE C MACCUBHOW KPUOTCHHOM TEKCTYPOii).

Jlist Koppessiuy IpUBJIEKATUCh JaHHbIEe Fe0(U3NYECKUX UCCIeI0BAaHUN 110 CTBOJIY CKBAXKHH, Jia-
OopaTopHbIE OIpeNeIeHHs] COCTaBa U (PU3NYECKUX CBOMCTB T'PYHTOB, COJEpKaHUS COJIel, He3amep3lei
BOJIbl, TEMIIEpATypbl Hauaja 3amep3aHusl nopo, BoinonHeHHble HT® «Kpuocy». [lonyyeHHble 3HaueHUs
MOIITHOCTH CKOppeNupoBaHbl ¢ reopusndeckuMu AaHHbMUA 10 comnpoTusieHusiM KC u IIC, ramma-
KapoTaxy U Ap.

OcHOBHBIE 0OCOOCHHOCTH pacIpeesieHHs] MOIIHOCTE! HAILIM CBoe oTpakeHHe Ha Kapte moriHo-
CTH MHOTOJIETHEMEP3JbIX opo 3anaaHo-Cubupckoit mmtel Macimrada 1:1 000 000, coctaBieHHOM Mo
penakmueit B.T.TpodumoBa u uzganHoii B 1982 rogy. g onpeneneHrs MOIMIHOCTH MHOTOJETHEMEP3-
JIBIX TOJIIII U €€ KapTUPOBAHUS Ha IUIOIIAIN MECTOPOXKIEHUS NCIIOJIB30BaHbl HE TOJIKO JaHHbIE Teo(r3u-
YECKUX U3MEPEHUN B CKBAKMHAX, HO U PE3YJIbTAThl BEPTUKAIBHOIO 3JEKTPO30HIUPOBAHUS B MAPLIPYTax,
IIPOBEJICHHBIX NPU MHKEHEPHO-TE0JIOrnuecKoil creMke fAmana B macmtade 1:500 000.

Copnepxxanue u oOuas konuenius KapTel HCHOIb30BaHbl MPU COCTaBICHUU KPYITHOMACIITAOHBIX
KapT MOIIHOCTH XapacaBdiickoil 1 boBaHeHKOBCKOW CTPyKTyp [2, 3]. B pa3pese nocneanei obuM ycra-
HOBJICHBI 3aMETHbIE HECOOTBETCTBUS B MOIIHOCTAX MMII Ha noiiMe U MOpCKUX Teppacax, KOTOpbIE He-
00X0/IMMO YYMTHIBATh MPU MEJIKOMacIITabHOM KaprorpadupoBaHud. JlaHHble 0 TIyOMHE NMpOMEp3aHus
3/1ech ObUIM MOJIY4YEeHBl IO MaTepuanaM reo(u3nMUecKux UCCIeI0BaHUN B MapaMETPUUYECKUX CKBaXHHAX,
npoOyperHbix HT® «Kpuocy [2, 3]. OnopHo# KpuBOii H3MEHEHUS re0(hU3NIEeCKUX MapaMeTpoB Mep3JIoit
TOJIIIM TOCIYXWIH KapoTaxHble quarpamMmbl 1o ckBaxkuHe KTC-8, naHHble HcclieqOBaHUN YCIOBUMN
JIbAOBBIICTICHUS U KPUOT€HHOTO MUKPOCTPOEHHMSI B TouIe mopof [1].

[Tpu xapTorpadupoBaHrK MOLTHOCTH MEP3JIBIX TOJIII MOKA3bIBACTCA HE TOJIBKO TTyOHMHA MOI0XKe-
Hus u3orepmbl 0°C, HO ¥ COCTOSTHME TIOPOJT B 30HE OTPULATENBHBIX TEMIIEPATYP — MOHOJUTHOE (ITOPO/IbI
COJZIEp>KaT JIEA-IIEMEHT U CerperalloHHbIN Jiell) WM OXJaxKIeHHOe (IOpPOJbl HE COAepKAaT BHYTPUTPYH-
TOBOTO JIbJIa), a TAK)KE MHTEPBAJIbI C ITOCIOMHBIM YEpEeJOBaHUEM TakuX 1opoa. He MeHee BakHO U Bbljie-
JIEHUE NTa4YeK MOPOJ, IE MOCIONHO YEPEAYIOTCS MEP3JIbIE U OXJIaXKICHHbBIE TTOPOIBI.

BriBoabI

OnpIT KpynHOMAcCIITAOHOTO KapTorpagupoBaHUsl MOIIHOCTH KPUOT€HHOM TomM SIMana nokassl-
BaeT Ha HEOOXOJIUMOCTh yueTa 0COOEHHOCTEN €€ CTPOEHHS, COCTaBa M COCTOSIHUSL B Ta30HOCHBIX CTPYK-
Typax.

1. SIBHas 3aBHUCHMOCTDH IIyOuHBI 3anmeranus noaomsbl MMII oT reoMopdosiorudecKkux ycaoBui
3aMETHO MCKa)KaeTCsl COCTAaBOM M 3aCOJIEHHOCTBIO IPYHTOB, CJIAararluX KaiHo30icKyto Tonmy. [loaTomy
Ha OT/EJbHBIX y4acTKaX IMONM Mep3iasi TOJIa MOKET UMETh JIByX- M TPEXCIIOIIHOe CTPOEHuUE, I/Ie TBEP-
JIOMEP3JIble€ TPYHTHI HE TOJIBKO MOACTUIAKOTCS IJIACTUYHOMEP3JIBIMU U OXJIAXACHHBIMH, HO U MEpECiIan-
BalOTCS C TOPU30HTAMM KPHOIIAIOB, B KOTOPHIX BRICOKOMUHEPAIN30BaHHBIE PACCOJIBI HAXOAATCS O] Ha-
MOPOM PA3TUYHON MOILTHOCTH.

2. Bo Bcex ciydasix Mep3iasi 4acTh TOJIIM MOACTUIAETCA OXJIAXKIEHHBIMM MOPOJaMH C OTpHILA-
TeJIbHON TeMIepaTypoil u 6e3 BUAMMBIX BKJIIOUEHUH JIbJIa.

3. IlonoxeHue HyJEBOM N30TEPMBI B pa3pe3e CTPYKTYpPbl HE COOTBETCTBYET IPOAOIKUTEIBHOCTH
OXJIAKICHHS M IPOMEpP3aHUs TPYHTOBOM TOJIIN, T.K. B 3aMETHOW CTENIEHU MCIBITHIBACT BO3AEHCTBHE MO-
TOKA TEIJIa CHU3Y.

4. T'yOuna nonoxenust u30tepMbl 0°C yMeHBIIAETCs HaJl CaMOM BO3BBIIIEHHOMN YaCThIO Ta30HOC-
HOTO Kyrosa. MOIIHOCTB K€ Mep3JI0i TOJIIM HaJl KYIOJOM COKpaiaercs noutu Ha 20% 1o cpaBHEHUIO ¢
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€€ MOIIHOCTBIO HaJ KpbUIbSIMHU CTPYKTYpbl. Takoe pacnpeneneHue MOIIHOCTENW B Ipenesax OJHOI0 Me-
CTOPOXKJCHHS BIEPBbIE BBISBICHO, 3a()MKCUPOBAHO U OTKApTUPOBAHO JUIsl XapacaBiiickoil, boBaHEHKOB-
ckoit, HoBommopToBckoii, AMOyprckoit Ta30HOCHBIX CTPYKTYp. O mog00H0M 00111eli 3aKOHOMEPHOCTH pac-
npeeseHHst MOIHOCTH MEP3JIbIX MOPOJ] B KOHTYpax Ia30BbIX MecTOpoxaeHui 3ananHoi Cubupu BbICKa-
3piBasiich paHee b.B.I'anaktronos, M.C.Kpacc u B.B.JIoBuyk [5]. AHasiornyHble 0COOEHHOCTH TOBEE-
HUS TIOJIOIIBBI KPUOT€HHOM TOJNIMY HaJl TA30HOCHBIM KYMOJIOM 3a(pUKCUPOBAHbBI U B JPYTHX Ta30HOCHBIX
CTpyKTypax Smana.

5. Kak npaBuio, B MEpUAMAHAIIBHOM pa3pe3e HyJieBas M30TepMa CIEAYET IMOJIOKEHUI0 KPOBIU
HUYKHEMEIIOBOW ra30HOCHOM 3aJIe)KH U TUTABHO MOHIKASTCS OT BEPIIMHBI KyIoJia K ceBepy. B cyOmmpor-
HOM pa3pe3e Takoe IMOJIOKEHHE OTMEeYaeTcsl pexke, OOBIYHO Ha y4acTKaxX pa3pe3oB ¢ Haubojee HU3KUMU
TEMIIEPATYPaMU MEP3JIOM TOJILN WIN C TIOBBIIIEHHOHN 3aCOJEHHOCTBIO INIMHUCTBIX TPYHTOB.

6. 'myOuHa 3aneranvs noJOLIBbI MEP3JI0M TOJIIIM B 00IIEN KOHPUTypaluu CleAyeT MOJI0KEHUIO
HYJIEBOM U30TEPMBI, HO PE3KO:

- YMEHBIIAETCs O] CUCTEMaMH KPYITHBIX XachIpeeB, MO KOTOPBIMHU CYIIIECTBOBAIIN TTyOOKHE Ta-
JIVKH;

- YMEHBIIIAETCS B YaCTSX pa3pesa, I/ie FPYHTOBAs TOJIIA CJI0KEHA CUIIBHO- M CPEIHE3aCOICHHBIMU
rpyHTamy;

- IIPEPBIBACTCS 110 BEPTUKAIN B TOPU30HTAX 3aJ€raHus NECUYaHbIX MOPOJI, HACHIIIEHHBIX KPHOIID-
ramu;

- YBEJIMYMBAETCS B 4acTsAX paspesa ¢ uzorepmamu -4°C u -5°C, T.e. B HauboJjee MPOMOPOKEHHBIX
€ro y4yacTKax.

7. CocTostHME MEp3JI0M YacTH IPYHTOBOM TOJIIU ONPEAENSIETCS COBPEMEHHBIM TEMIIEpaTypPHbBIM
PEXKMMOM — MIPU CYIECTBYIOIIEH 3aCOJIEHHOCTH B TBEPAOMEP3JIOM COCTOSIHUM HAXOJATCS TOJBKO IPYHTBI
¢ Temrieparypoit Huwke -4 °C.

8. Jlis OLIEHKM IUIAHOBOT'O COBIAACHMS IU3BIOHKTHBHBIX HAPYIIEHUN B MPOLYKTHUBHOW TOJILIE C
aHOMaJIbHBIMHU KOJIeOaHUsAMU IITyOUH nosoxeHus usorepmsl 0°C B pa3pese ra30HOCHOM CTPYKTYpPhI ObLIN
CXEMaTUYHO MoKa3aHbl rpabenbl U ropethl. C rpabeHaMu CBS3aHbl HE TOJBKO MOJIOKUTEIbHbIE aHOMAITUI
(ymenbinenune) riayOouHsl wu3orepmbl 0°C, HO U OTpuUlIATeNbHbIE (TIOTPYKEHHE HM30TEPMBI).
C 1m1aHOBBIM IPOCTHUPAHUEM TOPCTOB CBA3AHBI TOJIBKO yyacTKU morpyxenus uzorepmsl 0°C. OueBuiHoO,
YTO JAM3BIOHKTUBBI B CBOJOBOM MOJHSATHH ONPENEICHHO HApYILIAIOT BBISIBJIEHHbIE 3aKOHOMEPHOCTH W3-
MEHEHHS TITyOMHBI OXJIQKICHHS B TIpEeiaX Pa3IuIHbIX TeOMOP(OIIOTHIECKUX YPOBHEH.

9. CoOTHOILIEHHE BEPTUKAIBHBIX PA3MEPOB TBEPAOMEP3IIOM, MIIACTUYHOMEP3JION U OXJIaXKICHHOU
yacTeld KpMOTE€HHOW TOJIIM M3MEHSETCsS NPU CPAaBHEHUMHU C pa3pe3aMu BHE T'a30HOCHBIX IUIOWIaAeH. 3a
npeaesaMid KOHTUHEHTAIBHOM YacTH Ta30HOCHON XapacaBeHCKOW MIIOMAAM MOUIHOCTh TOJIIIHM OXJax-
neHHbIx nopof Ha 20-30% Gosnblie, yeM BHYTpHU ee. Ecim 3Toro He yuyuThIBaTh, TO MPH MOMBITKAX Majeo-
reorpauYeCKUX PEKOHCTPYKIHKI (0OCOOCHHO MpHU MaTeMaTuueckoM MozenupoBanun) Ha 20-30% yBenu-
YUBAETCSI MPOJOJDKUTENBHOCTh BPEMEHH MIPOMEP3aHusl MOPO/1 B Mpeesiax Kaxka0ro reoMopdonorniecko-
ro YpOBHS. DTUM 3aMETHO HCKaXXaeTCsl TOT XOJ M€0JOTMYECKOW MCTOPUM MHOTOJIETHErO 3MUXPOHHOTO
MIpOMEp3aHusl TPYHTOBOM TOJILH, KOTOPBI MPUHAT HE TOJIBKO JJIsl TEPPUTOPUH M-0Ba SIMail, a 1js Been
TeppuTopuu ceBepa 3amagHo-CHOUPCKOMA TTUTHI.
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TemioBoe cOCTOSIHUE TOPHBIX TOPO/I, CBA3aHHOE C TEIJIOOOMEHOM Ha MOBEPXHOCTU 3eMJITU MEXTY
autocdepoil 1 aTMOChepoil, SABIAETCS OJHUM M3 OCHOBHBIX MPEAMETOB MCCIIEAOBAHHS T'€OKPHOJIOTHH.
OT0 Hcciae0BaHue, 10 CYLUIECTBY U B CBOEH OCHOBE I'€0JI0IMUECKOE, MMEET €CTECTBEHHO-UCTOPUYECKUN U
PETHOHANIBHBIN aCTeKThI, U BKIIIOUAET U3yUYeHHE B3aUMOACHCTBUS aTMOcdepsl, ruapocdepsl u 6uochepsi.
Mep3inble nopozs! 3anuMaroT easa Jin 40% 3eMHOH cylu U nienbda u UrparoT BaXKHYIO POJb B BOIIOLUU
muTochepsl U APYTUX COCTABISIOIUX MPUPOTHON cpebl. CeroiHs MpOUCXOAAT ee Tio0anbHbIe U3MEHe-
HUS, CBSI3aHHBIE KAaK C €CTECTBEHHOW TMHAMUKOM, TaK U 1€ATEIbHOCTBIO YesloBeKa. B nmocnennue aecsaru-
JIETHsI YCTAaHOBJICHO TOBBIIICHUE TEMIIEpaTyp BO3[yXa, COKpallleHWEe pa3MepoB JIEAHUKOB, CHEKHOTO U
JIEZI0BOTO TIOKPOBOB Ha KOHTHHEHTAaX U B OKeaHax. 3a nociennue 30 jeT B psje pallOHOB OTMEUYAETCS T10-
BBIIIIEHNE TEMIIEPATyPhl IOPOA

Hayunsie npencrasnenus B.A. Kyapssiesa, noaTBepxaeHHbIC IMPOKON MPAKTUKON HCCeI0Ba-
HUM, KaK U3BECTHO, OCHOBBIBAIOTCSI HA TECHOU CBSI3M T'€0JI0r0-reorpaduuecknx yCcaoBUH U KiIMMaTta C Te-
IUIOBBIM CcOCTOsIHUEM JuTocepsrl. VcenenoBanre KMMaTHYeCKUX U JaHAMA(THBIX XapaKTePUCTHK, KaK
U COOCTBEHHO I'€0JIOTMYECKHX YCIOBUH, ABISETCS COCTABHOM U HEOOXOIMMON YaCThIO U3yUEHHs KPUOIH-
TO30HBI, @ KX PETMOHAJIbHAS OIIEHKA CIIY>KUT OCHOBOU ISl palOHUPOBAHUSI TEPPUTOPUN paclpoCTpaHe-
HUSI MEP3JIBbIX MOPO/. 30HaNIbHBIE, OSCHBIE, PErHOHAbHBIE U UICTOPUYECKHE 3aKOHOMEPHOCTH (hopMupo-
BaHMS MEP3JIBIX MOPOJI TPEOYIOT pacCMOTPEeHMsI OCOOCHHOCTEH KiMMara, penbeda, manamadToB, pacTu-
TEIBHOCTU U JIPYTUX COCTABISIOUINX MPUPOIHON cpedbl. TOIBKO Ha OCHOBE OOIIUX 3aKOHOMEpPHOCTEU
(bopMHpOBaHUS MEP3TIBIX MOPOJ HAa OONBIINX TEPPUTOPHSIX MOTYT OBITH M3yUEHBI YACTHBIC MPOSBICHUS
ATHX 3aKOHOMEPHOCTEH B OT/IEIbHBIX pailoHax.

Mep3noTHOe pallOHUPOBAHHE SBISIETCS TOCTATOYHO CIOXKHBIM. Mep3noTHbIE YCIOBUS (GpopMUpY-
I0OTCS BO B3aUMOCBSI3U C KOMIUIEKCOM KIMMAaTHYECKHUX, I'€OJOTHYECKHX M reorpaduueckux YCIOBUH,
U Mep3JI0THOE PalOHMPOBAHUE JIOJKHO BBIMIOJIHATHCS HA OCHOBE I'€0JI0ro-reorpauieckoro pailoHupo-
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BaHus. ['eosornyeckue u reorpauueckue yclIOBHs BKIIIOYAIOT OOJbIIOE YMCIIO MOKa3zaTesed, 4To 3a-
TPYIHSET pa3lie]IeHUe TEPPUTOPUM HA PallOHbI 10 KOMIUIEKCAM 3THX IOKa3aTelel, IUIOIaau paclpo-
CTpaHEHUs! KOTOPhIX K TOMY K€ MOTYT He coBmajaTh. PalioHMpoBaHUe ¢ OOJNBIINM YUCIIOM MOKa3aTesneit
3HAYUTENbHO MH(pOpPMATUBHEE, HO cama 3ajjaya pailoHUpoBaHUA ycIoxHseTcs. OCHOBHBIM METOAOM OT-
pakeHHs MEP3JIOTHBIX YCJIOBUHM Ha KapTax SBJSETCS pa3esibHOE OTOOpakeHHWE OCHOBHBIX MEP3JIOTHBIX
XapaKTepUCTUK M OCHOBHBIX IIOKa3aTenaed mnpupogHoi cpenbl. Takoit mnoaxoxa, pa3paboTaHHBIM
B.A.KyIpsiBIeBM U €ro y4eHHKaMH, IMO3BOJISIET HE TOJBKO MOIYYUTH MO0 KapTe HHGOPMAIHIO O TOM WIH
MHOM IapaMeTpe Mep3JIod TOJNIM U 00 MX U3MEHEHHUHU 0 TEPPUTOPHUU, HO U MOHSITH 3aKOHOMEPHOCTH
(bopMHpOBaHUS MEP3TIOTHBIX XapaKTEPUCTHK B 3aBUCUMOCTH OT (PAKTOPOB MPUPOIHON CPEIbI.

I'eoxpuonoruueckas kapra CCCP (1991) na tepputoputo Poccun u conpenenbHbIX TEPPUTOPHIA
osiBiiero CCCP saBnsieTcs nepBoil kapToit KprosnTo30Hb! MacmTaba 1:2 500 000.

Ha kapte oToOpakeHbl OCHOBHBIE I'€OJIOTUYECKHE M MEp3JIOTHHIE XapaKTEPUCTUKHU B BUJAE OT-
JeNbHBIX CJIOEB, YTO SIBHJIOCH IpooOpa3zoMm coBpeMeHHbIX ['MIC. DTo mo3BosisieT NpoBOANUTh aHAIMU3 Tel-
JIOBOT'O COCTOSIHUSI MEP3JIbIX IOPOJ] Ha OCHOBE XapaKTEPUCTUK MPUPOJIHBIX YCIOBHUI, OTOOpaKECHHBIX Ha
KapTte. PaziauuHble ci10M KapThl MO3BOJISIOT OLEHUTh PACPOCTPAHEHUE XapaKTEPUCTUK 110 TEPPUTOPUH, a
TaKXe 3aKOHOMEPHOCTH WX M3MEHEHHs. BaxHOI 0COOEHHOCTBIO KapThI SABISAETCS OTOOpaKEHNUE CTPOCHUS
MEP3JIbIX TOJI U UX JbJUCTOCTH. Mep3/I0THbIE XapaKTePUCTUKHU CBA3aHbl HA HEW ¢ penbedoMm, reooru-
YECKUM CTPOEHUEM, TEKTOHUKOW, COCTABOM FOPHBIX MopoA. KapTa sSBisSeTCsl yHUKaJIBbHOM MO CI0XKHOCTH
U YMCITy XapaKTepUCTUK MPHUPOJHBIX yCIIOBUH, CBSI3aHHBIX MeX1y coboil. IIpu ee cocraBienuu npume-
HSJIaCh METO/IMKA KOMIUIEKCHON MEp3JIOTHOW ChbEMKH, MPUHIMIIOM KOTOPOHU SIBISIIOTCA PailOHMPOBaHUE,
MEp3JI0THBIE UCCIIEIOBaHMsI Ha KJIIOUEBBIX y4acTKaxX M PacHpOCTPaHEHUE 3THUX JAaHHBIX Ha BbIJICJICHHbIE
JaHIIIaQTHL

B pabote Hax KapToii MCMOJIB30BAINCH PE3YJIbTAThl MEJIKO, CPEHE M KPYITHOMACIITAOHBIX Mep3-
JIOTHBIX CBEMOK, BO BpeMsl KOTOPBIX ObLI IOJy4YeH OOJbIIONH (paKkTHUECKUIl MaTepuall, yCTaHOBJICHBI Ya-
CTHBIE, OOIIME M PETHOHAIbHBIE 3aKOHOMEPHOCTH M3MEHEHUSI MEP3JIO0THBIX yCclIoBUH. Brirouanucek kim-
MaTU4ecKue AaHHble ['mapomereoceru, oOpabaThIBAINCh MEIKOMAcCIITaOHble U OO030pHBIE TI'€0JO0rHye-
CKue, reo00TaHnYecKue, JaHamadTHbIE, TTOYBEHHbIE U APYTrUe KapThl U JONOJHUTEIbHBIC MaTepHalbl,
NOJIyYeHHbIe OypeHHeM U reopu3nyecKuMHU METOJaMH, a TaKXKe C MCIOJIb30BAaHHEM a3pO- U KOCMOCHUM-
KOB, MOJIEJIMPOBAaHUS M PacYETHBIX METO/O0B. ['eosiornyeckas OCHOBAa KapThl BKJIIOYAET U3BEPKEHHbIE U
0CaZiouyHble TreoJoruyeckue QGopMaluu, a TakKe TIe0JIOrO-TeHeTHYECKUEe KOMILJIEKChl HEOIreH-
YETBEPTUYHBIX OTJIOKEHHUH. 3aeratoniye ¢ MOBEPXHOCTH PhIXJIble OTJIOKEHHUS PaCIpEe/IesIEHbl 10 [EHETH-
YEeCKMM KOMILIEKCaM (MOILHOCTBIO Oojiee 5 M) M OXapaKTepU30BaHbl IO COCTABY, TUILy MPOMEp3aHMs,
KPUOTE€HHBIM TEKCTYypaM, JIbJUCTOCTH, MOJIUTOHAIBHO-XWIBHBIM U IUIACTOBBIM JICASHBIM 3asiexam. s
(bopmanuii KOpeHHbIX TOPOJ] HAa KapTe MOKa3aH reoJOrMuecKuil Bo3pacT, COCTaB, TPELIMHOBATOCTh, KPHUO-
TeHHBIE TEKCTYPHI U JIBAUCTOCTh B MpeesiaX o roJoBbIX Kojebanuii remnepatyp (15-20 m). Ha kapte
MOKa3aHbl PaclpOCTPaHEHHE U CPEIHEr0JI0BbIE TEMIIEPATypbl CE30HHO- U MHOTOJIETHEMEP3JIbIX HOPO/,
BblJIe/IeHHbIE 11BeTOM. OCOOEHHOCTH paclpoCTpaHEHHsI MHOTOJIETHEMEP3IIbIX OO MPEJICTABIEHBI JIBY-
M 30HaMu (1IIBETOBBIM (poHOM): 1) 30HOM crutomHOro pactpoctpanenus (CeBepHasi reOKpHOIOTUIecKast
30Ha), A1 KOTOPOH PaJUallMOHHO-TEIUIOBbIE TAJMKU HE XapaKTepHBbI; 2) 30HOH HECIUIOIIHOrO (PeaKoo-
CTPOBHOT'O, MAacCHUBHOOCTPOBHOTO M IIPEPHIBUCTOI0) pPaclpOCTPAHEHHS] MHOTOJIETHEMEP3JIBIX MOPOJ
(FOxnas reokpuonorndeckas 30Ha. M3omuans cpeaHeroqoBsix Temmeparyp mnopos 0°C siBiseTcs: rpaHu-
L€l MHOT'OJIETHEN KPUOJIUTO30HBI. MOIIHOCTh M CTPOEHUE KPUOJIUTO30HBI MIOKAa3aHbl HAa KapTe 3aJleraHu-
€M Mep3JbIX TOPU30HTOB: 1) 3ajerarwuux ¢ IOBEPXHOCTH; 2) PEIUKTOBBIX, Pa300IIEHHBIX C TOPU3OHTOM
TOJIOLIEHOBOM MEp3JIOTHI CIOEM TallbIX MOpoA; 3) cyOaspalbHbIX U CyOMapHUHHBIX OXJIAXKJIEHHBIX HOPOJ,
coJiepKaliuX KpUom3ru. MouHoCTh KakJ0ro TOpU30HTa [I0Ka3aHa ITPUXOBKOM pa3Horo useta. s 30-
HbI CO CIUIOIIHBIM PAacHpOCTPAaHEHUEM MEpP3JbIX HOPOJ MOKa3aHbl CKBO3HbIE M HECKBO3HBIEC TAJUKHU MO
pyciamMu peK M 03epaMH, a TakKe palloHbI pa3rpy3KH MoaA3eMHbIX BojA. Ha kapre mokasaHo pacmpocTpa-
HEHHME MEpP3JIOTHBIX SBJICHMH: MOJUTIOHAIBHO-)KUIBHBIX JIbJIOB, 3aJIekKeH MOA3EMHBIX JIbJIOB, Hajleleil,
MOJIMTOHAJIBHBIX TOP(PSHUKOB, OYIpOB My4YeHHUsI (CE30HHBIX M MHOTOJIETHHX), MSATEH-MEIalbOHOB, NICEB-
1oMopdo3, KAMEHHBIX KOJIEI U APYTUX.

I'eoxpuonorunueckas kapra CCCP, cocraBieHHas npeumymectseHHO B 80-x rr. XX B., SIBUJIACh
BOXHEUIIIMM JIOCTHKCHHEM PETHOHAJIBHON T€OKPHOJIOTHMH M T€OKPHOJIOTUYECKOrO KapTorpadupoBaHUs
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TOro BpeMeHHM. B Hacrosimiee BpemMss OHa HIMPOKO HCIONB3YeTCsA ISl MOATOTOBKU CIELIMAIMCTOB-
T€OKPHOJIOTOB, B 00pa30BaTEeNIbHBIX U HAYYHBIX IEJISAX, @ TAKXKE NMPOEKTHO-U3bICKATEIbCKUMU OpraHu3a-
IUSMU Ha CTaAuu OOOCHOBaHUS MHBECTHLMH. TpyAaHOCTH MpouTeHHs] OOJBIIMHCTBA AJIEMEHTOB €€ CO-
JepKaHus, 3a UCKIIOUYEHHEM OCHOBHOIO - TeMIIEpaTyphl MOpoj, 00yCIOBICHHAs HWH(GOPMATUBHOCTBHIO
KapThl, a TaK)KE JETAbHOCTBIO KapTorpaupoBaHusl — MPAKTUUYECKH HEMPEOJOJIUMOE HEraTUBHOE CBOM-
CTBO KapT yCJIOBUH, IPEICTABICHHBIX B OyMa)XHON BepCHH. DTOr0O CBOWCTBA JIMILIECHBI SIBISIFOIIUECS MHO-
TOCJIOWHBIMM 3JIEKTPOHHBbIE KapThl. K HacToseMy BpeMEHHU yXe COCTaBJIEH Psii T€0JIOTHYECKUX DIIEK-
TpoHHBIX KapT Poccum macmrabda 1:2 500 000: reosormueckasi, THAPOTreOJOTHYECKAs, WHKEHEPHO-
re0J0ru4ecKas.

I'eokpuonornyeckas kapra CCCP coctaBneHa o Marepuanam, noiaydeHssiM 30-50 net Hazan. 3a
BpeMs, MPOIIE/IIee C MOMEHTA €€ CO3aHus, OJTyUEeHbl HOBbIE JaHHbIE, OCOOCHHO Ba)kKHbIE Ha ApKTHYe-
ckoM wenbde. B nocnennee BpeMst U3MEHMIICS PsAJl T€OJOTHYECKUX NPEICTaBICHUMN, CYIIIECTBEHHbIE yC-
nexu ObUTH JOCTUTHYTHI B TEOPUHU, METOJOJIOTUU U METOAMKE T€OKPUOJIOTHIYECKUX HccienoBaHuil. Benen
3a ycrexamH B pa3BUTHM BbIUHUCIUTEIbHON TEXHUKH CYLIECTBEHHOE Pa3BUTHE MOJYUYMIIH PACUETHBIE Me-
ToAbl B reokpuosnoruu. CkazaHHOE CBUIETEILCTBYET, YTO KapTa, cocTaBieHHas B 1980-e rr., Tpebyer
NIPUBEJICHUS €€ B COOTBETCTBHE C COBPEMEHHBIMU TEOPETHUYECKUMH OCHOBAMHU M (PaKTUUYECKUMHU JaHHbI-
MU. O4EeBUIHO, YTO ATOT MPOLIECC JOJHKEH OCYIIECTBISATHCS HA OCHOBE MPUMEHEHHSI HOBBIX TEXHOJOTHUH.
B nepcnextuse BaxHO coznanue reokpuonorudeckoit ' MC Poccuiickoii @enepanuu, BEPOSTHO, B pa3BU-
THE CYIIECTBYIOIIEH, co3naHHOM Ha kKadenpe reokpuongorun MIY ['eoxpuonornueckoi KapThbl
1:2 500 000. beuto OBl KpaifHe Ba)KHO BBITIOJIHUTH Pa0OTHI MO MEPEBOJY 3TOW KapThl B JICKTPOHHBII
U(ppoBOH BUI, OOHOBJICHUIO U PACIIUPEHUIO €€ COJICPIKAHMUS.

[lenecooOpa3Ho co3laHUE TaKOM KapThl, COAEpPKAHUE KOTOPOH MOXKHO HapalluBaTh U U3MEHSThH
10 Mepe MOCTYIJICHNUs HOBBIX JAHHBIX U pa3BUTHUs Haykd. [103TOMy 4HCIIO CIIOEB Clie0BaIO OBl paciiu-
puTh. B yactHOCTH, ClielyeT U3y4yUTh BO3MOXKHOCTD JJOTIOJIHEHUS KapThl CJI0€M pailoHHpOBaHUs (TOMHMO
re0J0rM4eCKON OCHOBBI, TEOKPUOJIOTHYECKUX XapPAKTEPUCTUK, KPUOTEHHBIX IPOLIECCOB U SIBICHUN), T.€.
CJIOEM TPUPOJIHBIX KOMIUIEKCOB (JIaHAIIA(TOB), ONpeAesoumX (HopMHUpPOBaHHE U MPOCTPAHCTBEHHOE
pacnpeziesieHne MEep3JI0THBIX YCIOBUM, a TaKXkKe CI0eM KOCMUYECKUX M3o00paxenuil. Ha ocHoBe mepBoro
U3 MEePEYNCICHHBIX JOMOJHUTEIBHBIX CI0EB les1ecoo0pa3Ho co3aanue 6a3bl JaHHbIX. HasHaueHneM BTO-
poro ciosi, PyHKIIMOHAIBHO JTOMOJIHSIONIET0 MEPBBIH, SBIsIeTCd 00BEKTUBU3ALNS KapTorpadupoBaHus U
MPUBEICHUS KapThl B BUJI, YAOOHBIN AJsl H3yUeHUs] 3aKOHOMEPHOCTEH (OPMHUPOBAHUS U pacTpeeTeHIUs
IEOKpPUOJIOTHYECKUX XapaKTepuCTHK. C OCYILIECTBIEHHEM TaKOro Mojxoja cyliecTByromas I'eokpuoio-
rUYecKas KapTa, COCTaBJeHHas, Kak Bce kapThl MacimrTaba 1:2 500 000 B CCCP, Ha ucka)XeHHOU TOIIO-
rpaduueckoil 0OCHOBE, MoTJa Obl OBITH MPeoOpa3oBaHa B KapTy, PEATMCTUYHO OTPAKAIOLIYI0 MEP3JIOTHbIE
YCJIOBHS B HACTOSIIIIEE BPEMSI.

CrnenoBano Obl JIOTOJHUTH KapTy T'€OKPHOJIOTHYECKUMHU pa3pe3aMu, WLTIOCTPUPYIOIUMHI U3Me-
HEHUE MEP3JIOTHBIX YCJIOBHHM B MPHUPOJIHBIX 30HaX - B HIMPOTHOM M MEPUAMOHAIBHOM HAIPaBICHUSX.
KpuonuTto3oHa, kak U3BECTHO, BEChbMa HEPAaBHOMEPHO o0ecreueHa reOKpUOIOrHuecKUMHU TaHHbIMH. [1o-
3TOMYy ObUIO OBl LieJeco00pa3HO OXapaKTEepU30BaTh CTENEHb OOOCHOBAHHOCTH KapTorpaupoBaHHs Ha
Pa3INYHBIX TEPPUTOPHSIX.

HoBas xapta morna Obl ObITH MOJIE3HA MIPU MPOPAOOTKE TEXHUKO-3KOHOMHUYECKOTO 0O0CHOBAHHS
OCBOCHMS Pa3IMYHBIX PailOHOB KPHOJIUTO30HBI. B mocienHee BpeMs 11 KPUOJIUTO30HBI B LIEJIOM, a 0CO-
OeHHO JUI psifa pallOHOB 3HAUUTENIFHYIO OCTPOTY MPHUOOPETH BOMPOCH! II100aTbHOTO U3MEHEHUS KITMMa-
Ta ¥ SKOJIOIMYECKOI0 COCTOSIHMSI IPUPOJHOM cpeibl KPUOIUTO30HbI. B 3TOM miaHe HalnrogaeMoe B Ha-
cTosIee BpeMsl OTEIUIeHHE KIIMMaTa U HapacTaHue (HAaKOIUICHHE) TEXHOTEHHBIX HArpy30K Ha OCBauBae-
MBIX TEPPUTOPUSIX CKa3bIBAIOTCS NPEUMYIIECTBEHHO HA YXY/IIICHUU YCIOBUH CTPOMUTEIBCTBA U PabOTHI
COOpPYXEHH. DTO CBSA3aHO C OTTAMBAHMEM MHOTOJETHEMEP3JBIX MOPOJA M yBEIUYEHHEM TTyOUHBI X 3a-
neranus 10 6-10 M B 10’)KHOU T€OKPUOJIOTHYECKOM 30HE U 10 2-5 M B CeBEpHOU. B 10%HOI1 30HE OCTPOB-
HOTO PacIpOCTPaHEHUs MHOT'OJIETHEMEP3JIbIX IMOPOJT YBEIUYMBAECTCS IIOIIAb TajublX nopo. [Ipu coxpa-
HEHMM TEHACHUUH TJ00alIbHOrO MOTeMyIeHus kinmata 3aech Kk 2050 rogy BepXHHUHM ClI0H MHOTOJIETHe-
MEP3JIbIX MOPOJI MOIIHOCTBIO 25-50 M MOKET MOJHOCTBIO MPOTasATh. B ceBEpHOI 30HE CILTONIHOTO pac-
npoctpanenruss MMII u B 30He X NPEPBHIBUCTOrO PAaCpOCTPAHEHHUs MPOTHO3UPYETCS 3HAUUTEIbHOE Ha 1-
1,5°C moBBIIIICHHE CPEAHETOIOBOM TeMIIepaTypsl MOpoa U (POPMUPOBAHUE HECITUBAIOMICIHCS MEP3JIOTHI.
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M3MeHeHHe TeII0BOro COCTOSIHUSA MTOPOJI B BEPXHEH yacTu paspe3a OyaeT COIpPOBOKAATHCS aKTUBU3ALM-
el ¥ pa3BUTHEM ONACHBIX MPOIECCOB TaM, IJI€ PaHBIIE UX MPOSBICHHS ObUTH HE3HAYUTEIHHBIMH JINOO
OHHU COBceM He HabOmofanuck. Bee 3Tu n3MeHeHus yke B HacToslIiee BpeMs MpUBEIH K Aedopmanusm u
YMEHBIICHUIO HAIEKHOCTH (PYHKIMOHUPYIOIIUX HMPOMBIIIICHHO-TPAXXIAaHCKUX KoMILIeKcoB. Llenecoob-
Pa3HO PaccMOTPETh BO3MOKHOCTh OTPa)KEHUS Ha HOBOW KapTe MOCJEeAICTBUN M3MEHEHHs KiMMaTa U pas-
JMYHBIX BUJIOB XO03sHiCTBEHHOMN AesrenbHocTH. K pabore Hax KapToil cieayeT MmpuBiiedb CHEMAINCTOB
Pa3IMYHbIX aKaJEMUYECKHUX U MPOU3BOICTBEHHBIX OpraHU3alHil.

KAMEHHBIE, 3BEMJISAHBIE T'VIETUEPDBI
N MOBUJIBHBIE KPUOI'EHHBIE ITOKPOBbI MOHI'OJIMN

A.IlL. 'opOyHoB
Kazaxcmanckas evicokocopnas eeokpuonocuieckas 1a60pamopusi
Hncmumyma mepznomoseodenusi um. I1. U. Menvnuxosa CO PAH
permafrost.08@mail.ru

ROCK, GROUND GLACIERS AND MOBILE CRYOGENIC COVERS
OF MONGOLIA

A. Gorbunov
Kazakhstan Alpine Geocryological Laboratory,
Melnikov Permafrost Institute SB RAS permafrost.08@mail.ru

B oTHOmeHNn KaMeHHBIX TJIeTYepOoB MOHTOJMMK HAUOOJBIINN UHTEPEC MpeAcTaBiIsieT MOHT0JIb-
ckuil Anrail. Ho o HUX 10 cHX MOp CBeICHHUs upe3BblYaiiHO CKyIHBI. KapTrorpadgupoBanue ux He npous-
BoausIoch. KocMuueckne CHUMKH MTO3BOJIMIIM HaM IMOJIYYUTh O KAMEHHBIX IVIETYEPAX U CXOAHBIX C HUMU
MEPUTIIANMAIBHBIX opMax nepByro nHbopmaruio [1].

Oxkazanace, 4To O0JIbIIas YacTh KAMEHHBIX IJIETYEPOB NPUYPOUYEHA K KUTAHCKOW yacTu MOHTOIb-
ckoro Aunras, Kk 6acceiiHy pexku BypuyH, B KOTOpOM pacrnosioeHo >kuBonucHoe o3epo Kanac. 3necy oHn
U caMmble KPYIHBIC, U caMble BbIpa3uTelbHbIe MO (popme. MakcumanbHas JIMHA aKTUBHBIX KaMEHHBIX
rieTyepoB nopsiaka 1600 m.

Ho na 6onbiieit yactu MoHroasckoro Anras npeo0iaiaioT Maible KaMEeHHbIE TJIeTYephbl U 00bIU-
HO He Ky1accudeckoro oonrka. KameHHble TieT4epsl B OCHOBHOM MTPUCYLIM JIJISl €70 CEBEPHOM NOJOBHUHBI,
1o)kHee 47°C.I1. BCTPEYaroTCs JIMITb OJMHOYHBIE 00pa3oBaHus Takoro poaa. Ha cesepe MoHTOIBCKOTO
AJnTas akTUBHBIE KaMEHHBIC TJIETYEPhl pa3MeIaoTcs B MHTepBasie abcomoTHbIX BhICOT 2800- 2200 M, Ha
tore — 3200 - 2500 m.

B T'o6uiickom Antae B ropHbix MaccuBax basu-llaraan (3452 wm), Ux-borm-yyn (3957 wm)
u bara-bora-yyn [2], pactipocTpaHeHbl B OCHOBHOM JIMIIb PEJIKME HEAKTUBHBIE U JAPEBHUE UX Pa3HOBHI-
Hoctu. Tonmpko B BbIcoyaiimeM MaccuBe ['obwuiickoro Antas, B Mx-0ara-yyin, oTMedeHbl TPU aKTHUBHBIX
KaMEHHBIX TIyieTuepa B uHTepBajie BbicOoT 3630 — 3200. m. Hx mimuna Bapsupyer Mexay 400
1 900 M. Bo3mokHO, 3/1ech X HECKOJBKO OO0Jbllle, HO KaueCTBO CHUMKOB HE MO3BOJISIET YTOUYHUTH 3TO
npeanonoxenue. Becero B ynoMsHyThIX Tpex mMaccuBax [ 'oOuiickoro Anrasi Kak MUHHUMYM JIBa JIeCATKa
Pa3HOBUAHOCTEN KaMEHHBIX IJIETYEPOB.

B MosronbckoM AnTae OTMEUYEHbI MHOTOYHUCIICHHBIE 3eMIIsIHbIE riieTyepbl. OHM HAMHOTO KpyII-
Hee CBOMX KaMEHHbIX aHajioros. OObpIyHas ux JMHA Oosiee kuiomerpa. CaMblil KpyIHBINA POTATUBACTCS
Ha 9 kM. POpMHUPYIOTCA OHHU 32 CYET YETBEPTHUUHBIX O3EPHBIX OTJIOKEHUUN WJIM MAJCOreH- HEOT€HOBBIX
nopoz [3].

Bcero B MonrosbckoM Antae BbIsiBIeHO 770 KaMEHHBIX M 3€MJISIHBIX rieTdepoB. Ho, mo kocBeH-
HBIM JJaHHBIM, 3Ty OLIEHKY clleyeT yBeanuuTh 10 950 -1000.
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Oco00ro BHUMaHUs 3aCIyKUBAIOT KPUOTE€HHbBIE IIOKPOBBI, COCPEIOTOYEHHBIE B OCHOBHOM B MOH-
roibckoM Anrae. Pa3nuuarorcs [Be UX TeHeTHUecKue pasHOBUAHOCTH. IlepBast hopMupyercs KaMeHHbI-
MU WIN 3€MJISHBIMHU TJIETYEpaMU, BTOPasi — 03€pPHBIMH OTJIOKEHUSMHU.

[Ipoucxonut 3to ciaenyromum obpazom. KameHHbINH iy 3eMIISIHON TieTdep, BBIXOAS U3 TOPHOU
JIOJIMHBI Ha PaBHUHHBIM y4acCTOK, PACIUIACTBIBAETCS 3a CUET CBOEH BBICOKOHM JIBAMCTOCTH. BoO3HHKaeT
KpUOTeHHBIH MOKpOB. Pa3smepsl ux Takossl. JlnuHa 10 9 KM, cpeasss MpHUHA MOpAaKa 2-3 KM, MAaKCH-
MajbHas - 10 4-6 kM. Hanbomnbimas miomnaas nokposa nopsiaka 20 kv

[ToxpOBBI 3TOM Pa3HOBUIHOCTH IIPUYPOUYEHBI K IIPABBIM NIPUTOKAaM peku LlaraH-ros u k BEpXOBbIO
pexu bynran.. Onu mpocinexensl Ha 1or 10 47° ¢. m1. B Gacceline peku Byiran-ron otmeueH cirydail Ha-
MOJI3aHHUS MOOUIIBHOTO KPUOTEHHOT0 MOKPOBa Ha CTAOMIIBHBIN WIIH JPEBHIOIO MOPEHY.

Bue Monronbsckoro Anrasi Tpy TakuxX MOKpoBa OOHApy>KEHbI Ha F0’)KHOM MaKpOCKJIOHE MaccHBa
Mourys-Taiira (6acceiin o3epa Auut-Hyyp) Mexay uzorurncamu 1800 u 2600 m.

Bropast pa3HOBUIHOCTb KPUOTE€HHBIX IIOKPOBOB CBSI3aHA C JIJAUCTBIMU O3€PHBIMU OTJIOXKCHUSMM.
OHM OOBIYHO TPUBSI3aHBl K KOTJIOBUHAM, KOTOPbIE B HENAJIEKOM TI€0JIOTMYECKOM MPOILIOM BMEIIAIU
KpYyIHbIE 03€pa. 3aTeM MOHMKECHHUE YPOBHS BOJ B HUX IIPUBEJIO K MHOT'OJIETHEMY ITPOMEP3aHUIO 03€PHOTO
ocaaka. Ha HakJIOHHBIX yyacTKax BEYHOMEP3JIbIe TOIIIU NPUOOpeTH MOABMKHOCTE, YTO TIPUBENO K (op-
MHUPOBAaHHIO MOOMIIBHBIX KPHOT'€HHBIX TOKPOBOB (puc.1).

Puc. 1. MoOn/ibHBII KPUOTEHHBbIH MOKPOB 03€PHOI0 FeHe31ca
B MoHrogbckoM Anrae.

Bcero B MoHrosibckom Alitae BBISIBICHO HAMHU 1O KOCMHUYECKHUM CHUMKaM Mexay 49° u 47°c.am.
15 mokpoBoB, a Bcero B ropax MoHronuu ux BbisiBieHO 18. OHM pa3meniaroTcs B MHTEpBasie aOCOIIOT-
HbIX BBICOT 2150 -2800 M. [IpeobraagaroT MOOMIBHBIEC TOKPOBEI. Pasmepsl ux Bapbupyiot oT 2 10 40 km2.
Ho camblii KpynHBIN B KOTJIIOBUHE 03€pa XyproH-Hyyp AOCTUIaeT B JUIMHY 24 kM. Ero miomanp nopsaka
200 xm>.

Kpome Monrosbsckoro Anrasi, KAMEHHBIE IJI€TYEPHI PACIPOCTPAHEHBI B BOCBMH FOPHBIX MacCHBaxX
MHP.

I'oper Typran-Yyn (3960 m, 49° 30° c.mr. u 91°30° B.1.). ABTOpBI cooOmIeHHs [4] OTHOCST ATOT
MaccuB K MOHTosbckoMy AJTaro, XOTs oporpaduiecku oH TsaroreeT K Bocrounomy Anrato. Ha otHOCH-
TeabHO HeOobLION ropHoit Tepputopuu (50 x 25 kM) BeisiBiieHO 107 kaMeHHBIX rieTyepoB. OHU pacmo-
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naratotcs B uatepBajie 2300 — 3400 m aGcomoTHBIX BEICOT. COBPEMEHHOE OJICICHEHHE B 3TUX IrOpax He-
3HAYUTENBHO. bosbilas yacTh KAMEHHBIX [VIETYEPOB OCHIITHOI'O T'€HE3HCA.

Maccus Xapxupaa (4037 M) B 5 kM K tory oT TyprasH-Yyi. KauecTBo KOCMUYECKMX CHUMKOB 3a-
TpyAHSET JeupprUpOBaHIEe KAMEHHBIX TJIeTYepOB. MOXKHO MPEATIONIOKUTh, YTO UX 37ech He MeHee 100,
T.€. IPUMEPHO, Kak U B TypraH-Yyi.

[opsr Ux-Typran-Yyna (4029 m). Ouu HaxoasTca Ha rpanune Monronuu u Poccun, sBisisich ot1-
porom Boctounoro Anras. [Io kocMu4ecKUM CHUMKaM, KaMEHHBIX TiieTdepoB 311ech 6osee 100. [IpeoOd-
Ja/1al0T aKTUBHBIE ()OpMBI. BBISBICHO HECKOIBKO AECATKOB IMPEIOCHITHBIX BajoB. Pa3MeniaroTcss KaMeH-
Hble TieTdepsl B uHTEpBane BbicoT 2200 - 3000 M. Camble kpynHble mpoTsaruBatorcs Ha 1 kM. KauectBo
KOCMHUYECKHX CHUMKOB 3aTpyIHSET MoJlydeHue 6osee qeTalbHOM HHpOpMaluy 0 KaMeHHBIX IJIeT4epax.

[aran-llyByyT-Yyn (3496 m). Maccus, orpor xpe6ra Tanny-Ona, pacrnonoxeH Ha TpaHHLE
Mouronuu u Poccun (50°217 ¢. m1. m 99°55” B. a.). BbIsiBI€HO MO0 KOCMUYECKUM CHHMKaM TOJIBKO OKOJIO
JIeCsITKa aKTUBHBIX U HEAKTUBHBIX KaMEHHBIX Ii1eTyepoB, [Ipeamonaraercs, 4To B NeHCTBUTEIBHOCTH UX
3]1eCh HECKOJIBKO JIECATKOB.

Xpeber Xan-XyxuiiH-Hypyy (2828 M) — nieHTpanbHas yacth Xpedta — 49°20 c. mr. u 94°30'B.1.
3/1ech HE MEHee JIeCATKAa KAMEHHBIX INIETYEPOB, HO UX KOJIMUYECTBO, BHICOTHOE Pa3MEILIEHUE U pa3Mephl HE
YAAJI0Ch ONPEJENIUTh IO HEKAYECTBEHHBIM KOCMOCHUMKAM.

OnuHOYHBIE KaMEHHBIE IIIeTYepbl OOHapykeHbI B oTporax CasH B xpebrax Ynaan-Taiira u basHsl
— HypYyYy, oOpamisitoniux J[apxaTrckyro KOTJIOBUHY.

Xanraii, B okpectHocTt Otron-Taurap (4021 M), B qonuHe peku PammaHThIH-TO 00OHApYKEH aK-
TUBHBIA KaMEHHBIH TIIeT4ep, YaCTUYHO NIEPEKPBIBAOIIUN JpeBHUN. [1epBhIif pacionokeH Ha BBICOTE OKO-
70 2500 m. Ero nnmHa HECKOIBKO COT METPOB, BBICOTA ()POHTAILHOTO yCTyIa mopsiaka 10 M, KpyTusHa
otkoca 31° (yctHoe coobmienne P. JlomGopunueHa, 1990). Ha HekauecTBEHHBIX KOCMUYECKHX CHUMKAX
HE yJaJl0Cch OOHApYKUTh ApyTrue 00pa30BaHUs TAKOTO poja. MOXKHO JIMIIb MPEANON0KUTb, CYJIs MO Xa-
pakTepy pesbeda U BHICOTE TOp, YTO HEAKTUBHBIX WM APEBHUX KaMEHHBIX IVIETUYEPOB 3/1€Ch MOPSAIKA O/
HOTO JIeCSITKA.

B XbsHT3e, BrIcOTa KOTOpOro HE mpeBbimaer 2800 M, BO3BMOXHBI HaXxOJIKH TOJIBKO (parMeHTOB
JIPEBHUX OJUHOYHBIX KAMEHHBIX IJI€TUYEPOB.

3axiroyuas 3TO COOOIIEHUE, CIAeAYEeT 3aMETUTh, YTO B MEPBYIO OYepeab HEOOXOIMMO KpyIHOMAC-
mradHoe KapTorpadupoBaHie KaMEHHBIX, 3€MIISIHBIX TJIETYEPOB U KPUOT€HHBIX TOKPOBOB MOHTOJIBCKO-
ro Anras. Ho takas paboTa He MOKeT OBITh BBIITOJIHEHA O€3 00CTOSATEIBHBIX ITOJICBBIX HCCIICTIOBAHUH.

Jluteparypa

1. http: // www. google. com/earth

2. Mownronbckast Haponnas Pecriybnuka. HanmonaneHseiii Atnac. Ynan-batop — MockBa, Akanemust
Hayx MHP — Akanemus Hayk CCCP.1990, 144 c.(MHP,1990).

3. I'opbynos A.Il., I'opoynosa H.A. I'eorpadus kaMeHHBIX TJieT4epoB Mupa.. M., ToBapuiecTBo Ha-
yunbix uzganuii KMK, 2010, 131 c.

4. Lehmkuhl F., Stauch G. Rock glacier and periglacial processes in the Mongolian Altai // 8 th Inter-
national Conf. on Permafrost, 2003, v. 1, p. 639 — 643.

37



OLHEHKA ITOCTYIIVIEHUA OPTAHUYECKOI'O BEHIECTBA
B TEPMOKAPCTOBBIE O3EPA SIMAJIA C UCITIOJIB3OBAHUEM
JJUCTAHIIMOHHBIX U HABEMHBIX HABJIIOJIEHUI

FO.A. IBopHukoB, M.O. JleiiOmMan
Hucmumym Kpuocgepor 3emnu CO PAH, ydvornikow@gmail.com

TRANSPORT ASSESSMENT OF ORGANIC MATTER TO THERMOKARST
LAKES IN YAMAL USING REMOTE AND FIELD OBSERVATIONS
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AHHoTanus. B pabote nmpencraBieHbl pe3ysibTaThl U3yUEHUS TEPMOKAPCTOBBIX 03€p SIMaina u ux
0accellHOB C HCIIOJIb30BAHMEM KOMILIEKCA TUCTAHIIMOHHBIX W Ha3eMHbIX HaOmojeHuil. PaccMoTpeHbl
MEXaHHU3MBI MOCTYIUICHUSI OPraHUYEeCKOT0 BEIIECTBA U3 BOJOCOOPHBIX OACCEHHOB B 03€pa U 3aBUCHMOCTh
MHTEHCUBHOCTH 3TOT0 Ipoliecca OT KIMMATUYECKUX Moka3arenei. [ oneHkr NpoayKTUBHOCTH pacTh-
TEJIHHOTO MOKPOBHI TYHIPHI KJIIOYEBOIO y4acTKa HCIOJIb30BaH WMHACKC KOHIIEHTpaIMu Xjiopodumia A
(Chl-a) mHa moBepxHocTH. MHIEKC paccuyWTaH ¢ WUCIOJIB30BAHWEM CHHMKA CBEPXBBICOKOTO MPOCTPAHCT-
BeHHoro pazpemieHusi GeoEye-1. CraTuctuka uHAeKca JUisi BOAOCOOPHBIX OacceifHOB M3ydaeMbIX 03ep
COIIOCTABJIEHA C Pa3IMYMsAMU B KOHIIEHTPALMK PacTBOPEHHOI0 opraHuyeckoro seuiecrsa (cDOM) B tep-
MOKapCTOBBIX 03epax. JlaHHbIE MOydyeHbI B pe3yibTaTe Jab0opaTOpHOro aHaiu3a Mpod BOJIbI, MOJIYYEH-
HBIX B X07ie NBYX 3kcneauuuii Mucturyra Kpuocdeps: 3emnu B 2011 u 2012 rr.

Beenenune. Opranuyeckoe BEIIECTBO, KOTOpPOE MOCTyHaeT B 03epa C BOJOCOOPHBIX OacceifHOB
(aTII0XTOHHOE PaCTBOPEHHOE OPTaHUYECKOE BEIIECTBO) [6] 0Opa3yeTcst u3 pa3pylIeHHON B MOYBE PacTH-
tenpHOCTH [5,8]. OHO HakaruBaeTcs B mouBax B (hopme Topda. Ero KoamdecTBo 3aBUCHT OT XapakTepa
pactutenbHOro mokposa [10], Bo3pacTta u TMHAMUKHA OaCCEHHOB TEPMOKAPCTOBBIX 03ep [7], KIMMaTHhue-
CKMX moka3zareneit [4,9]. JIns OLleHKH pacTUTEIBHOTO MOKPOBa B BOJOCOOPHBIX OacceilHax 03ep UCIOb-
30BaH MHACKC KoHIeHTpanuu xjgopoduiia A (Chl-a). Maaeke cBuaeTeNnbcTBYeT 00 HHTEHCUBHOCTH TPO-
necca GporocuHTe3a, U, CIEIOBATEILHO, O KOJTHYECTBE OPraHUKU, KOTOPasi MOXKET MOTEHIIUAIBHO MOCTY-
MATh C TEPPUTOPUU BOAOCOOPHOTO OacceliHa B 03€pO B pe3yibTaTe CTOKa W MH(MIbTpanuu artMochep-
HBIX OCAJIKOB, a TaK)Ke (GUIBTPAIH BOJ] CE30HHOTAIIOTO CIIOSL.

Metoaunka. KonneHTpamus xJiopouiuia — OUH U3 OCHOBHBIX ONITUYECKH U3MEPSEMBIX IOKa3a-
TeJel MOBepXHOCTH cywu U Bofbl [2]. Pacuer unaekca Chl-a Ha mOBEepXHOCTH OCHOBaH Ha 3HAHUH TOTO,
YTO PACTUTEIBHOCTh MHTEHCUBHO MOTJIOMIAET BOJHBI KpacHOU obyactu criektpa (650-700 um) st mox-
Jep’KaHUs TIPOUCXOIAIIEro B Hel mporecca Gorocunteza. Munekce Chl-a paccunTan ¢ UCOIB30BaHHEM
kocmuueckoro caumka GeoEye-1 2009 roga ¢ mpocTpaHCTBEH-
HbIM pazpemieHueM 0.5 m. OOmwmii BUJ KOMOMHALMM KaHAJOB
cnyTHUKOBOro cHuMKa, umeer Bua: Chla = (DNgreem +
DNnIR)/2 — DNred, rie DN — oTHOCHTENBHOE 3HAUYECHUE SPKO-
ctu nukcena B 11-OutHoit cucreme kananmoB GeoEye-1: green,
NIR, red — coOTBETCTBEHHO 3€JIeHbIN, OMMKHUI MH(DpaKpacHBIN
Y KpacHbIM KaHaJbl, UMEIOIIME auarna3onbl cbeMku 510-580, 780-
920, 660-690 HaHOMETPOB COOTBETCTBEHHO. Ha BhIXOA€E Mmomyua-
€TCsl pacTpOBOE M300pakeHHE, OTPAKAIOLIEE PACIPEEIICHUE UH-
nekca Ha noBepxHoctu (puc. 1). CpenHue 3HaUEHUS UHICKCA IS
BOJOCOOpHBIX OacceifHOB mpuBeaeHbl B Tabnuie 1. Paccuuran-
HBIM UHJIEKC O0e3pa3MepeH, U MOXKET XapaKTepru30BaTh TOJIBKO OT-
HOCHUTEJIbHBI YPOBEHb MHTEHCHBHOCTH Ipoliecca (poTocuHTesa =

B BOJOCOOPHOM GacceifHe, OJJHAKO 3TH JaHHEIE TO3BONAIOT cpap-  PHc. 1 Pacnipenenenne 3HaveHui
HUBATh 0acCceHBI Pa3HBIX 03ep MEXKIY COOO. unjexca Chl-a Ha ki104eBOM
y4yacTke
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Cpennue 3HaYeHHs MHAEKCA ObUIM CPaBHEHBI CO 3HAYEHUSMHU KOHLIEHTpPALMM PAaCTBOPEHHOM Op-
ranuku B o3epHoii Boze - Colored Dissolved Organic Matter, (cDOM), KOTOpyI0 MOKHO ONTHYECKU H3-
Meputh [ 1]. CrekrpodoToMeTprudecKkuii aHaM3 TPoO ObLT MPOU3BENICH B J1a0OpPaTOPUHU HA JIBYX-Ty4EBOM
cnekrpodoTtomerpe Specord 200 B auanazone 200-750 HM, YTO MMO3BOJIMIIO ONPENEIUTh CIEKTPhI MOIJI0-
IIECHUS B KOXKI0M TipoOe. AHanu3 ObLT MPOBE/IEH C ONTHYECKUM pa3pelieHnemM npudopa 1 HM.

Tabruya 1
Pe3ynbpTaThl pacdyeTa XapaKTepHCTHK 03ep M BOA0COOPHEIX OacceiiHoB (BB)

Osepo 2)?11::)1\% ILnomann B?uocﬁopznoro 0ac- | Cpeanee 3HauYeHHe UH- |a.pom(440) HM.| a.pom(440) HM.
Macebl, o ceiiHa, KM nexca Chl-a B Bb 2011 ron 2012 rox
LK-04 2881575 2,72 81,82 0,993 2,526
LK-01 1837885 2,64 83,64 0,539 1,386
LK-07 1464826 2,23 84,1 0,639 1,310
LK-12 77623 0,79 84,12 1,993 7,928
LK-06 175856 0,55 84,4 1,994 4,379
LK-10 51462 1,96 86,16 1,413 3,975
LK-02 42779 0,37 91,49 2,497 18,585

PesyabTaTsl. /{1 n3yyeHHbIX o3ep B Tabuuie 1 mpuBeneHbl 3HaUYeHUST a0COpOIMHM MOJIEKYIaMU
cDOM Bonn yuactka 440 um 3a 2011 u 2012 rr. beiio ycraHoBieHO, 4yTo 3HaYeHUs acpom(440) nMeroT
BBICOKYIO KOPPEJISIHIO CO cpenHuM 3HaueHneM uHuekca Chl-a B BomocOopHbIx Oacceitnax (r = 0,89) u
HECKOJIbKO MEHEe BBIPKEHHYIO CO 3HAUEHHUsMU IUIomaau BogocOopHoro OacceitHa (r = -0,75). Menee
BBIpa)KEHHAs! CBS3b MPOCIIEKUBAETCS ¢ 00BEMOM BOJBI B 03epe (r = -0,56). 113 sToro cienyer, 4ro xapak-
Tep PacTUTEIBHOTO TIOKPOBA B BOJOCOOPHOM OacceifHe, ero BUIOBOIM COCTaB SIBJISIFOTCSI OAHUM U3 (aKTO-
POB, KOTOpbIe (POPMUPYIOT KOHIIEHTPALIMIO PACTBOPEHHOM OPraHUKHU B O3€pe.

[Tockonbky mpoObl BosbI ObLIM 0TOOpaHbl B nosieBbie ce30Hbl 2011 u 2012 rr., 3TO MO3BOAMIIO
MPOCJEINUTh TUHAMUKY M3MEHEHHsI KOHIEHTpPAIlMU PACTBOPEHHOW OpPraHMKH B U3y4aeMbIX o3epax. Pe-
3yJNbTaThl aHan3a 1Mpod BoIbl HA acpom(A) 32 2011 u 2012 TT. IEMOHCTPUPYIOT JOCTATOYHO OOJBIINE
pa3nuuus B 3HaUYeHUAX. [ 0ObsICHeHHS pa3nuuuii B 3HaUeHUsAX KoHueHTpauu cDOM Hamu 6b110 mIpo-
aHAJM3UPOBAHO BIMSHUE KIMMATHYECKOTO (hakTopa.

bbutn paccMOTpeHbl cpe/lHie MECAYHbIE TeMIepaTypbl Bo3ayxa 3a jgetHui nepuoa 2011 u 2012 rr
u ObUIO BBIABIEHO, yTO B 2012 romy cpenHeMmecsyHbIE JIETHHE TEMIIEpaTypbl Bo3ayXa (IO JaHHBIM
craniuu Mappe-Caie) HamHoro Baimie 3HadeHnit 2011 roma (B cpegHem Ha 5 TpagycoB). DTO MPHUBEIIO
K TOMY, 4TO Ha TMOJUTOHE MPOU3OILIO JOBOJHHO 3HAUYUTEIBHOE yBEIUYEHHE TTyOWHBI CE30HHOTO IMPO-
TanBaHus (10 JaHHBIM U3MepeHuil B pamkax npoekta CALM) [3]. B Tabnule 2 npuBeaeHbI CpeHHUE 3HA-
YeHHsl TTTyOMHBI CE30HHOTO IpoTanBaHus B 121 Touke, U3 KOTOPBIX BUAHO, 4TO 3HaueHus 2012 rona 3Ha-
YUTENbHO BhIIIE, yeM B 2011 roay, a ciaenoBaresbHO, BO3MOXKHO YBEIUYCHHE TPUTOKA PACTBOPUMOM Op-
TraHUKH B 03€pa ¢ BOAOCOOpHBIX OacceriHoB [4,9].

Tabauya 2
Pe3yabTatbl n3mepenuii riryounbr CTC
Ha womaake CALM ki1104eBOro yyacrka
T'ox 2011 2012
Cpennee 87 102
MuHuManbHOE 61 75
MakcuMansHOe 147 169

[Hoctynnenue opraHuKu MOXKET OBITh TAK)KE CBSI3aHO C KOJIMYECTBOM aTMOC(EpPHBIX OCaIKOB, KO-
topble nHQMIbTpYIoTCs B CTC. CpaBHEeHHe MOKa3aio, 4To B MepuoJl ¢ Mas o okTsa0pb 2012 roga Beimna-
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710 TOpa3ao OoJblIe KUAKUX 0caaKoB 1o cpaBHeHUIO ¢ 2011 romom (o gaHHBIM MeTeocTaHUUu Mappe-
Cazne). D10, 110 HallIEMy MHEHUIO, TAKXKE€ MOIJIO MOBIUATH HA KoHUEeHTpauuo cDOM B o3epax, MOCKOJIb-
Ky OCaJIKi UIparoT BaXXHYIO POJIb B TPAHCIIOPTUPOBKE BELIECTBA C MOBEPXHOCTH BOJIOCOOpHOTO OacceliHa
MIOJI36MHBIM CTOKOM.

BbiBoabI. BbI10 KOTMUECTBEHHO MOATBEPHK/IEHO, YTO U3MEHEHUE KIMMATUYECKUX YCIOBUN MOKET
MPUBECTH K TMOBBIIIECHUIO KOHLEHTPALMM PACTBOPEHHOW OPraHUKUA B BOJHBIX OOBEKTaX. YBEIHMUEHHUE
JIETHEW TemIiepaTypsl BO3JlyXa, CONpPOBOXKIaromieecs 00jiee NHTEHCUBHBIM MPOTAUBAHUEM MHOIOJIETHE-
Mep3JIbIX OPOJ, IPUBOAUT K BHICBOOOXKICHUIO MaTepHalia, B TOM YUCIIE U BIIard, U JalibHEHIIEMy BbIHO-
CY €ro B COOTBETCTBUU C JaHAIA(THHIMU U TEOXUMHUECKUMH 3aKOHAMH.

YBennueHne KoJIrMuecTBa aTMOC(EPHBIX 0CaJKOB TaKKe MPUBOAUT K MOBBIILIEHUIO KOHLIEHTPALUN
pPacTBOPEHHOI OPraHUKH B BOJAHBIX 00BEKTaxX Ojaronaps yBeIUUYEHUIO CTOKA M aKTUBU3ALIUHN 3PO3UOHHOM
nestenbHOCTU. CTOK MepeMelaeT OpraHu4ecKoe BEIIEeCTBO, COJEprKalleecsl B IOYBE M BEPXHEH 4acTH
MEP3JIOW TOJIIIIH.

KomuyectBo 3TOro BemecTBa 3aBUCHT OT MHTEHCHBHOCTH Ipoliecca (POTOCHMHTE3a TYHIPOBOTO
PacTUTEIBLHOIO MOKPOBA, KOTOPAast IOCTATOYHO TOYHO OLEHUBAETCS MHAEKCOM xyiopodumia A. DTo A0Ka-
3bIBAETCSl COMOCTABJICHUEM JTAOOPATOPHBIX JAHHBIX O KOHLIEHTPAIIMH PACTBOPEHHON OPraHUKH B 03€pax U
CpPEeIHMX 3HAYCHWH WHJIEKCa KOHIICEHTpaluu XJopoduiuia A Ha MOBEPXHOCTH BOJOCOOPHBIX OAaCCEHOB
3THUX 03€p. AHAIU3 O3BOJINUI OOHAPYKUTh BBICOKYIO CTENIEHb KOPPEISALMH ATUX ITapaMeTPOB.
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B cBsi3u ¢ ocBoeHneM HedTerazoHOCHBIX obnacTeit Poccun, OONBIIMHCTBO KOTOPBIX HAXOAUTCA B
KpPHOJIMTO30HE, IIMPOKOE Pa3BUTHE IOJyuYniIa MHKEHEPHO-IE€OKpUoJiornyeckas cbeMka. Ha coorBerct-
BYIOUIMX KapTax JOJKHBI ObITh OTPa’K€Hbl KAUEeCTBEHHBIE M KOJIMYECTBEHHbIE XapaKTEPUCTUKU TPYHTOB:
JIUTOJIOTUYECKUN COCTaB, (PU3NKO-MeXaHHUUECKUE U (PU3UKO-XUMHUECKUE CBOMCTBA, ONACHbIC SK30TCHHbIC
MpoLEeCcChl (aKTUBHOCTH MPOSBIEHUS, MOPAKEHHOCTh IUIONIA/M), COCTOSHUE (Mep3joe, Tajloe), a st
MEP3JIBIX MOPOJ — JIBJUCTOCTh, TEMIIEPATypa, MOIIHOCTh ce30HHO-Tasoro cios (CTC). MHorue cBoiicTBa
IPYHTOB CYILIECTBEHHO MEHSIOTCS C TEUEHHUEM BPEMEHHU, OCOOEHHO B CBSI3U C KJIMMAaTUYECKUMH TPEHAA-
Mu. JIJig MX 1OCTOBEPHOTO OTOOpakeHHs Ha KapTe HEOOXOANM 3HAYUTENbHBIM MacCHB JaHHBIX U aHAIHU3
IIPOCTPAHCTBEHHO-BPEMEHHBIX PsiIoB. B Hacrosiiee BpeMs OfHa U3 IVIABHBIX OCOOEHHOCTEW TeMaThye-
CKHX ChbEMOK — HaCBhIIIEHHE 0ObEKTOB CheMKH TOUYHBIMH KOJMYECTBEHHBIMH MOKa3aTEeNIIMU, OpraHU3aIus
CUCTEMBI peXXUMHBIX HaOMr0AeHn U MoHuTopunra [ 1,8, 9, 13].

Bonpoc 06 opranuzanuu crneuuaibHbIX CTAMOHAPOB JUIS M3YYEHMs] JUHAMHKU BEPXHHUX TOpHU-
30HTOB KPHOJIMTO30HBI OB MOCTaBiIeH emle Ha pyoexe 1920-30-x ronos M.U. Cymrunsim [15]. Ha psze
craunoHapoB EBpomneiickoro Cesepa Poccun u 3anagnoit Cubupu, KypupyeMsix cotpyaHukamu MHcTu-
TyTa kpuocdeps! 3eman CO PAH, B TeueHne HECKOIbKHUX ACCATUICTHH MPOBOISATCS HENPEPHIBHBIE Ha-
OJI0ZIeHUS 32 TEMIEPaTyPHBIM PEXHUMOM I'PYHTOB, Pa3BUTHEM KPUOTEHHBIX MPOLIECCOB U JaHIIIA(THBI-
MU ycloBusiMU [2, 6, 8, 12, 20]. Cuctema 3Tux HaOIIOACHUN MOTy4YHIa MEXIyHapoAHOE IpU3HaHue, pu-
HAHCOBYIO M TEXHUYECKYIO MOJACPKKY MEXITyHAPOAHBIX MPoeKTOB. Tak mpoekT TSP — Tepmuueckoe co-
CTOSIHWE KPHOJIMTO30HBI, — MO3BOJWI BO300OHOBUTH KPYIJIOTOJWYHBIE TEMIIEPATypHbIE MCCIEI0BAaHUS B
CKBa)KMHAX C HCIOJIb30BAHUEM JIOTTEPOB — aBTOMAaTUYECKUX MPUOOPOB ISl 3aMUCH U XPAHEHUS TaHHBIX
[9, 10, 21].

st mocTpoeHust KapTorpaguuecKux MOJENIeH TeoIOTUYECKON CpeIbl OKa3ajgach BEChMa MPOIyK-
TUBHOUM reocucTeMHasi, Wiu JNaHamadTHO-UHAUKAaMOHHas KoHuenus [5, 11, 14]. PasButue reoundop-
MaIlMOHHBIX TEXHOJIOTUH BBIBEJIO KapTorpapupoBaHuME HAa NPUHLMUIIMAIBHO HOBBIM ypoBeHb [1, 7, 19].
JlannmadTHbIe KapThl CTAHOBSTCA HE TOJBKO PE3YyJIbTAaTOM, MPOCTPAHCTBEHHOW MOJEIBIO MPUPOIHBIX
00BEKTOB, HO M 0a30BOI OCHOBOH [T SKCTPAIOJISAIIMH TOYSUHBIX TAaHHBIX U CO3JIaHHsI TPOU3BOIHBIX Kap-
TorpaduuecKix Mojiesieil cocTaBa, COCTOSIHUS M CBOMCTB r€0JIOTUYECKON CpeJibl, a TaK)kKe MHOTOBapHaHT-
HBIX MPOrHO30B. CoBpeMeHHbIe JaHAma(THBIE KapThl CO3Aal0TCs HA OCHOBE THIIOJIOTUYECKON Ki1accudu-
Kallud TPUPOJIHO-TEPPUTOPUAIBHBIX KOMIUIEKCOB C 00s3aTeIbHBIM HCIOJIB30BAaHUEM MaTE€pHAJIOB JHC-
TaHLMOHHOI'O 30HIUPOBAHMS.

B pamkax nanamadTHO-UHIMKAIMOHHON KOHLIETIINY AJi OTJeNbHBIX pernoHoB cTpabl (KATOK,
boBaneHnkoBckoe U YpeHroiickoe ra30KoH/IeHCaTHbIE MEeCTOpOoKaeH s B 3amaaHoit Cubupu u Ap.) cos3na-
HBI U(PPOBBIE MOJENHN JaHAMAPTHBIX KapT, a HA UX OCHOBE — CEPHM aHAIIMTHYECKUX KapPT reooruye-
CKMX M I€OKpPUOJOTHMYECKUX CBOMCTB reocuctem [3, 11, 16]. Mexnynaponnasa [{upkymnossipHas kapTa
pacturensHOcTH (Circumpolar Arctic Vegetation Map) macmrabda 1:7 500 000 (2003) takke co3naHa Ha
ocHoBe 1udpoBoit manamadTHoi KapTel. [{ludposas mannmadTHas kapTa craiga 6a30BOM ISl KOMILIEKTA
MeJIKOMAcIITaOHBIX TEMAaTH4YEeCKUX KapT Poccuiickoit ApKTHKH (T€0JI0rMYECKUX, MEP3JIOTHBIX, T€OXUMHU-
YeCKUX, OMokIumMaTudeckux u np.) [4]. B 6moke nanmmadraeix kapt Hamumonansnoro Atiaca Poccun
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BIIEPBbIC MOSIBUJIACh KapTa MOTEHIMAIbHON aKTUBU3ALMK MEP3JIOTHBIX MIPOLECCOB B JaHAmadTax KpHO-
JIUTO30HKI [17].

[TomrMo 0030pHBIX METKOMACIITaOHBIX KapT Ha JIaHAmadTHON OCHOBE co3faroTcsl KapTorpadu-
YECKUE MOJIENM COCTaBa, COCTOSIHMSI M CBOWMCTB I'€OJIOTMYECKOW CpENbl PETMOHAIBHOIO U JIOKAJIBHOIO
ypoBHeil. Tak, kpynuomacitabusie (1:5 000) kapThl TPUPOTHBIX TEOCUCTEM JOKAIBHOTO YPOBHS TeHe-
panuzanuu (anuil) UCHoOaB3yIOTCA JUIsl OLEHKH JIOKAJIbHOW HEOJHOPOJHOCTH TIyOMHBI MPOTAaUBaHMS
nopoz [6, 18, 22].

Ha pernonajbHOM ypoOBHE IO JaHHBIM MHOT'OJIETHETO I€OKPHOJIOTMYECKOT0 MOHUTOPHMHIA TEp-
putopun Ypenroiickoro I'KM co3nana cepust KapT COCTOSIHUSL M TEMIIEPATYPbl MHOTOJIETHEMEP3JIBIX T10-
poxn (MMII) nnst pa3HbIX BpeMeHHBIX cpe3oB (puc.) [6, 19].

Kak mokasan ananus xaprt, 3a 20 ner (1977-1997 rr.) Temneparypa MoBBICHJIaCh MPUMEPHO Ha
1°C, a mocnenHee AecATUIIETHE XapakTepusyercsi e€ crabuiam3anuedl Mpu OJHOBPEMEHHOM MacCOBOM
onyckanuu kpoiau MMIIL. DTo 03HayaeT, YTO MOPOr YCTOMYMBOCTH MEP3JIBIX NOPOJ MEPEHICH, Ha IIIy-
OuHe oT 2 M 10 5-8 M opMHUpyeTCcss HAIMEP3TOTHBIN TanuK. [IpoBrKeHNnEe PEATYHIPOBBIX PEAKOIECHIA
Ha 30-40 kM K ceBepy MOKET cO37aTh YCJIOBUS JJIs MOSABJICHUS YYaCTKOB onyckarouiencs: kpoBiau MMII
Ha MEXJIypeubsix CEBEpHOH jecoTyHnapsl (puc., kapta 2005-2009). O6paboTKa NaHHBIX METEOCTAHIHHA
Hos. Ypenroii (roxHast necotyHapa) u Ta3oBckuii (r0)KHasi TyHIpa) Mokazajia, YTO CTaTUCTHMYECKU 3Ha-
YUMBIE PA3IN4Msl CPEIHEMECSYHON TEMIIEPATyphl BO3yXa XapaKTEPHbI JUIsl BECEHHE-JIETHETO NepHoaa
(c mapta no aBryct). OCeHbI0 U 3UMOM 3HAYMMBIX TEMIEPATYPHBIX Pa3InYUi MEXy F0KHOM JIECOTYH/I-
poit 1 10)KHOU TyHApoH HeT. Takum 0Opa3oM, 30HaJbHbIE pa3InyMs TEMIEpaTypbl BO3yXa, BO MHOTOM
OTIpEAEIAIONINE TEMIOBOE COCTOSHUE MOPOJ HAa TEPPUTOPUN Y PEHTOMCKOT0 MECTOPOXKIEHUS, IPOsBIIS-
I0TCSL UCKIIIOYUTENILHO B BECECHHE-JIETHUM TIEPUO.
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Puc. IIpupoanasi JMuHAMUKA TeMIIepPaTypPbl MHOT0JIETHEMEP3JIbIX OPOJ
HA TEPpPUTOPUH YPpeHroiickoro mecropo:xxkaenus (3anagnas Cudups):
Cnesa — KapTa TUIIOB T€0CHCTeM (JTaHAIA(TOB); cnpasa — TeMIIepaTypa Mopoj B pasHeie rojpl: B 1977, 8 1997,
B 2005-2009; yepnas peuiemka — IUIOLIAN C OITYCKAIOLIEHCS KPOBJICH MEP3IIOTHI; cepblii KOHMIyp — 00acTb MPOJIBH-
JKEHUS K CeBEpY MPEATYHPOBBIX PEKOJIECHI U OTEHIIMAILHOTO MOSIBIIEHHUS] YYaCTKOB OMycKaromencs: kpoau MMIT
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Uccnenosanus BeImoHAOTCS npu nogaepxkke Coseta no rpantam [Ipesunenra Poccuiickoii ®e-
nepauuu (rpant HII-5582.2012.5), B pamkax MexayHapoaHsix npoektoB TSP (Tepmuueckoe cocTosiHue
Mep3noThl) 1 CALM (LupKyMITONSIPHBIA MOHUTOPUHT CE€30HHOTAIOTO ¢J10si), TpaHTOB PODU (NoNe 11-
05-00544-a, 11-05-10084-k, 09-05-10030-k, 10-05-10027-k), nayunsix nporpamm PAH u CO PAH;
a Taxoke nmpu opranuzanmonHoi nomomu OO0 «["a3nmpoMao0biua YpeHroi.
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JAUHAMUKA UBSMEHEHUSA IIVIOIMA/IU CHE KHUKOB U JIOKAJIBHBIX
JIEJHUKOB B AHTAPKTHYECKHUX OA3UCAX

H.C. ExxuxoB, M.A. Auucumos, C.P. Bepkyanu
QI'FY «AAHHUH», omoen ceoepaguu nonapHvix cmpan, jozhikov@gmail.com

DYNAMICS OF SNOW PATCHE AND LOCAL GLACIER CHANGES
IN THE ANTARCTIC OASES

I. Jozhikov, M. Anisimov, S. Verkulich
FSBI «AARI», Department of Geography of polar regions, jozhikov@gmail.com

OOBEKTOM pacCMOTPEHHUS SIBISIOTCS. TPU CBOOOJHBIX OT IMOKPOBHOI'O OJIEAECHEHHs y4acTKa, pac-
MOJIOKEHHBIX B OKPAaWHHOM 4acTH AHTapKTHUIbI: aHTapkThdeckue oasuchl Lllupmaxepa, Xommel Jlapce-
MaHH (BocTtounast Antapkruna) u nosnyoctpos aitnac ocrposa Kunr-/[xopax (FOxueie Hletnanackue
octpona) (Puc.1).

Jnist OLIeHKHU TUHAMUKH M3MEHEHHs! TUIOIAId CHE)KHUKOB UCTIONIB3YIOTCS JaHHBIE a3pOOTOCHEM-
KM, KapTorpadudeckuii MaTepua, KOCMOCHUMKH (BUAUMBIN quana3oH). /11 moimydeHus: TaHHBIX O IJI0-
maau npumMensiercs nporpammuoe odecnedenue (I10) xkimacca ['UC, ceifuac ato Maplnfo v.10.5.1. Jlan-
Has Iporpamma Mo3BOJIsIeT MPOU3BOJUTH MPUBSA3KY PACTPOBBIX M300pa)KE€HUI, BEKTOPU3ALUIO B PyYHOM
peXHUME U TOCTEAYIOUTYI0 paboTy ¢ MONyYeHHBIMH KOHTYpaMu (B 4YaCTHOCTHU, MHTEPECYIOIIUN HAC pacyéT
UX IJIOLIAAM), MO3BOJseT oOMeHuBaThesl JaHHbIMU ¢ ApyruM I1O. [lomydeHHble mocie BEKTOpU3aLUuU
IUIOUIA/IM CHE)KHUKOB U SIBJISIIOTCS UTOTOBBIMU JIAHHBIMHU JIJIsI CPAaBHEHUSI.

BaxHbIM BOIpOCOM, BBI3BaHHBIM HCIIOJb30BAaHUEM MATEPUAJIOB PA3IMYHOIO KayecTBa, SBIIAETCS
COIIOCTaBJICHNE MOJIY4YeHHBIX Iiomiaaei. [Ipobnema oOycioBieHa pa3HOCTHbIO NMPOCTPAHCTBEHHBIX pas-
pelleHi CHUMKOB U CTEMEHbIO0 IeHepaln3aluy KapT, UCHOIb3yeMbIX B pabote. J[is perienus ObL1 npu-
HAT CIEAYIOIUN aJIfOPUTM: OCHOBOM JIJIsi COIOCTABJIEHUS! MPUHUMANIACh KapTa HaMMEHBIIEero mMacurada
(1:25 000 naa Ttepputopuii oazuca Illupmaxepa u Xonmon Jlapcemann u 1:10 000 gs octpoBa Kunr
JIKOpIIK), OCTabHbIE JaHHbIE IPUBOINUINCH B COOTBETCTBHE C JaHHBIM MaciiTaboM. MeToauka renepa-
JU3alUU COOTBETCTBYET TPEOOBAHUSAM M PEKOMEHJIAIIUSM PYyKOBOJICTBA MO KapTorpaduyeckuM U KapTo-
U37aTeIbCKUM paboTaM BOEHHO-TONOrpaduueckoro ynpasieHus reaepainbaoro mraba CCCP. [1]

Bropoii BaxxHO# 1po0iieMoit sIBIseTCs OINpeeseHle IPaHull CHEXHUKOB NpU Jemu(ppupoBaHun
KOCMOCHHMKOB. Oc000 ocTpo mpobiema 0003HaYMIach AJIi BOCTOYHOM U CEBEPO-BOCTOUYHOM I'PaHMILIBI
oazuca [llupmaxepa u B uenom aisa XonmoB JlapcemanH. Tak, B IepBOM Ciiydae HEBO3MOXKHO TOYHO OIT-
pEeAenuTh MECTO Mepexo/a KPaeBbIX CHEKHUKOB 0a3Uca B HAHOCHOW CHET Ha MOKPOBHOM JITHUKE, a BO
BTOPOM Clly4ae CBOOOJHAsi TEPPUTOPUS U BOBCE HE SIBJISETCS CIUIOIIHBIM YYacTKOM U IIPEICTaBISET U3
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ce0s psia pa3po3HEHHBIX CKal. B 3Toii cuTyauuu ObLIO MPHUHSTO PElIeHUE OTTAJIKUBATHCS OT IUIOIIA[IH,
cB0OOMHOM OT cHera. [Ipu 3TOM MOaX0/1e OKOHTYpHUBaIach BUAUMAS 3eMJIS U U3 €€ IJIOMIAN BRIYUTATIACh
IJIOMIaJb MUMEIOIIMXCS Ha TEPPUTOPUHM CHEKHUKOB. Takoil MOJIXO0J MO3BOJIWI, B YaCTHOCTH, CYJUTh HE
TOJIBKO O TUTOIIA/IHBIX U3MEHEHHUSAX CHE)KHUKOB, HO U HaOM0aTh KOoJeOaHUs TPaHUI] TOKPOBHOTO OJie/ie-
HeHus. C Ipyroi CTOPOHBI, B 3TOW CUTYAIMH HENb3s OTCIEAUTh U3MEHEHUE TUIONIAIN KPAeBhIX CHEXHU-
KOB, a MO’KHO YCTAHOBHTD JIUIIb KOJIEOAHHE UX TPAHUIIBI CO CTOPOHBI 0A3UCOB. JTO SIBISIETCA 0CO00 KpHU-
TUYHBIM TSI TEPPUTOPHUH 0a3uca JlapcemaHHa, e TaKuX CHEKHUKOB OOJIBITUHCTBO. Pemennem manHou
POOJIEMBI MOXKET CIIY>KUTh TOJIBKO UCIIOJIb30BAHUE MYJIBTUCIIEKTPAIIbHBIX CHUMKOB, [TO3BOJISIOIINX OlIe-
HUTb XapaKTEPUCTUKHU CHEXKHO-JIETOBOW MACCHI U MPOBECTH TOYHYIO IPAHULLY MEKIY KPAaeBbIM CHEXHU-
KOM M TIOKPOBHBIM JIeAHUKOM. Ha aHHOM 3Tarme Takoil pe3ysbTaT HeTOCTIKUM U OyJIeT peain30BhIBATh-
csl B JaJIbHEUIIEM.

ASTANTARCTIGA "9 — I8
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1 - moayocmpos Paitadc
2 - oasuc Mupmaxepa
3 - oasuc Xoamn Aapcemann

Puc. 1. Cxema pacnosio:keHus1 HCCJIeyeMbIX TeppUTOPHii
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Ha teppuropuu oazuca lllupmaxepa 3a nepuon ¢ 1961 r. no 2006 r. npor30nuIio yBeJIMUYEHUE CBO-
00/HOI OT cHera M JibJia TEPPUTOPHH Ha 2 %, IPU ITOM OTMEUaeTCs OTCTYNaHHE HEKOTOPHIX YYacTKOB
F0’KHOM TpaHUIIbl IOKPOBHOIO JieAHUKA (MakcuMyM Ha 61 m). Cieyer OTMETUTh, YTO MOJIOKEHHE 00JIb-
LIMHCTBA IPYII CHEKHUKOB U UX OYEpPTaHMs MPAKTUYECKU HE U3MEHWINCH - 3TO MO3BOJSET MPEANO0-
KHUTb, YTO 3HAYUMYIO JIOJI0 B YBEJIMYEHUH IUIOLIAIA OTKPBITON 36MJIM BHECIO UMEHHO OTCTYIIAHUE JIeJI-
HUKA.

Ha nonyoctpose @aitnac (octpo Kunr Jxopx) miomna s cBOOOJIHOTO OT OJIEACHEHUS U CHera
MIPOCTPAHCTBA COKpaTuiack 3a nepuoa ¢ 1983—1984 rr. no 2006 r. Ha 1 %. Ha 3toii Teppuropun cyuecrt-
BEHHO U3MEHWJIOCH PACIOJI0XKEHUE TPYIII CHEKHUKOB, U yBEJINYWIOCH UX uucio. [Tpu 3tom rpanuna no-
KpPOBHOTO JIEJIHUKA TaK ke, Kak 1 Ha oa3uce [llupmaxepa orcrynuna (MakcuMaiabHO Ha 441 M). D10 roBo-
PUT O SIBHOM yBEJIMUYEHUU IUIOIAAN CHEXHHUKOB.

B oa3uce JlapceMaHH cokpallieHre IIomaa OTKPBITOr0 MpocTpancTBa coctaBuio 11% 3a nepu-
on ¢ 1959-1960 r. mo 2006 r. B nanHOM ciyyae OYeHb CIIOKHO TOBOPUTH 00 U3MEHEHUH TPaHMUIL JISTHUKA
U UX BKJIQJIe B IOJyYeHHBIH pe3ynbTaT H3-3a 00O3HAYEHHOW BBINIE TPYIHOCTH DPAa3/EICHUS TPAHMIIBI
KPaeBbIX CHE)KHUKOB M KOHTUHEHTAJILHOTO JieAHUKa. Kpome Toro, HeCMOTpsl Ha OAMHAKOBBIE 3a5BJICHHBIC
koopauHaTHble cucTeMbl (W(GS84), ecTb HETOUHOCTh HAJIOKEHUS KapT APYr Ha JIpyra, 4yTo 3aTpyaHSET
ux cpaBHeHue. OHAKO, U3MEPEHUSI HEKOTOPBIX MMOKa3aTeIbHBIX OTPE3KOB Ha KapTax Jajdd OJAMHAKOBbBIE
pe3yJIbTaThl, YTO MO3BOJISIET TOBOPUTH 00 OTCYTCTBUU I'€OMETPUUECKUX HCKaxeHu. Takum oOpas3om, mo-
Jy4yeHHbIE 3HaYCHUS IJIOMIAAeH MOTYT ObITh COIIOCTABIEHBI MEXLy COOOH.
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USE OF MEDIUM-SCALE TOPOGRAPHICAL MAPS
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['eokpuonornyeckas 30HAJIBHOCTb, MPOSIBISETCS B 3aKOHOMEPHBIX M3MEHEHMSIX XapakTepa Mep3-
JIOTHBIX MapaMeTpoB TeppuTopuu. CyIIeCTBYIOT 3HAYUTEIbHBIE PA3HOUYTEHUS TPU T€OKPHUOJIOTHIECKOM
30HUpOBaHUU bBoJble3eMenbCKoi TYHIIPBI, TPeOYIOIIHEe YTOUHEHUSI TPAHUIl TEOKPUOIOTHYECKUX 30H U
noa30H. [Iupoko u3BecTHa 0030pHAs KapTa TEOKPUOJIOTUYECKOTO PAaHOHUPOBAHMS KPUOJIUTO3O0HBI, PEI-
craBieHHass B MoHorpaduu «I eokpuosioruss CCCPy» [2]. CymecTByromiie K HaCTOSIIIIEMY BPEMEHH MeJl-
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KoMaclITabHble TeOKpUOIOrnYeckre KapTel [1,6] B mpsMyro He OTpa)xaroT MEP3IOTHYIO 30HAJILHOCTh: Ha
HUX TOKa3aHbl YYaCTKH C Pa3IMYHBIM paclpoCTpaHEeHHEeM MHOrojeTHeMep3ibix nopoa (MMII), ne oObe-
JTUHEHHBIC B 30HBI M TOA30HBL. CxemaTudeckue KapThl Oosiee kpymHoro macmrada (1: 1000 000 u
1: 200 000, cootBercTBeHHO [3] U [4]) cocTaBleHbI TOJIBKO IJI OTACIBHBIX YacTe KPHOIMTO30HBI pe-
ruoHa. Mwmeromasica reokpuonorndeckas kapra M 1: 500 000, BeimonHeHHas B 80-€ Tobl HHCTUTYTOM
[TewopHUITNHEeDTH, siBNsSeTCS BHyTpEeHHEH (BeAOMCTBEHHOI) nHbopMaluii. Bce kapTol TpeOyrOT yTOU-
HEHUS.

B pamkax mpoBeieHHOTO HCCiIeOBaHUS B KayecTBE OCHOBHOIO MCTOYHMKA MH(pOpMaMM AJs
YTOUHEHUS] U OOHOBJIEHUS I'PAHULl F'€OKPHOJIOIMYECKHUX 30H M IOJ30H B Ipenenax boipiiesemenbckoi
TYHJIPBI MCIIOJIb30BAJIMCH Tomorpaduyeckue KapThl cpeaHero macmrabda (mpeumymiectsenno 1:100 000
win 1:200 000), naHHBIE MOJIEBBIX UCCIEIOBAHUN M MaTepHalbl TUCTAHIIMOHHOTO 30HAUpOBaHus. B ka-
YECTBE TMOCJIEIHUX HUCIOJIb30BAIUCH 30HANbHBIE n3o00paxenuss LANDSAT-7\ETM+ ¢ nmpocTpaHCcTBeH-
HbIM paszpeuieHreM 30 MeTpoB Il TeMaTU4YecKu opueHTHpoBaHHOro RGB-cuHTe3a u nmomydeHus nBer-
HBIX M300paXeHHWH B TICeBIOLBETaX. Takke WCIONb30BATNCH I[BETOCHHTE3UPOBAHHBIE CHUMKH
ASTER\Terra ¢ pa3pemenuem 15 metpoB. B psjae ciydaeB npuBieKaaIuch CHUMKHA CyOMETPOBOIO MpO-
CTPaHCTBEHHOT'O pa3pelleHNs], IPEIOCTABIEHHBIE B OTKPBITOM JIOCTYIIE HAa HEKOTOPBIX CaliTaXx B MHTEp-
HEeTe, B TOM 4HCJe, IpeAcTaBiIeHHbIe Ha TopTanax Google-maps u Google Earth u ap. Mudopmarus o6-
pabaTbIBanack ¢ ucnoiabzoBanueM nporpamm ArcView-3.2, ArcGIS-9.2, GlobalMapper-11, a Takxe cre-
nuanusupoBanHoro nakera IDRISI s 06pabotku u nemmdpupoBaHuss MHOTO30HAIBHBIX CHUMKOB.

MeTo1010THYeCKO OCHOBOM MCCIEOBAHUM SIBIISIIOCH MpU3HaHUE (aKTa, YTO T€OKPUOTIOTHYECKas
30HAJILHOCTH B Mpeienax bosbiie3eMenbCkoil TyHIphl YCIOBHO COOTBETCTBYET 30HAIBHBIM JaHmadTam.
3oHanbHbIe JTaHAMIA(TH B palioHe HCCIeI0BaHuUS IPECTaBICHbI TOJ30HAMH TYHAPBI, IPEUMYIIIECTBEHHO
I0’KHOM KyCTapHUKOBOM, a TAaKXKe - F0)KHOM U CEBEPHOM JIECOTYHPHI U KpaitHeceBepHOU Taiiru [3]. [Ipak-
TUYECKH BCS TEPPUTOPHUS OTHOCUTCS K 30HE Pa3HOW MHTEHCUBHOCTU PacHpOCTPAHEHHUS] MHOTOJIETHEMEP3-
JbIX mopoA. B mpenenax wuccnenyemMoil TEPPUTOPUM BBIACIAIOTCA 4 F€OKPUOJIOTHYECKUE MOA30HBI. [Ipu
9TOM IOJI30HBI TYHJIP U CEBEPHOM JIECOTYHAPHI COBIAAAOT C CEBEPHON KPUOJIUTO30HOM, 111 KOTOPOU Xa-
PaKTEPHO PAa3BUTHUE CILUIONIHON W MPEPBIBUCTOM MEP3TOThI. [10130HBI 10KHOW JIECOTYHIPHI U CEBEPHOMU
YaCTHU KPAHECEBEPHOU TaNTI'U MPAKTUYECKU COBIIANAET C FOKHOM KPHUOJUTO30HOU, XapaKTepU3YyIOLIEUCs
pa3BUTHEM MAacCCHUBHO-OCTPOBHON M OCTPOBHOM Mep3yoThl (Tabu.l). [ToaTromy BakHEHIIMMU WHAUKATO-
pamM# T€OKPUOJIOTMYECKON 30HATBbHOCTH MOTYT CIYKUTh JIOKaidbHbIE NaHAmadTel. B cBs3u ¢ 3TUM B oc-
HOBE IMMOBEJICHHBIX PadOT JIeKal METOJ KPYITHO- M Cpe/iHe- MacITabHOTOo JaHAmadgTHOro KapTorpadupo-
BaHUs U JIaHIAa()THO-UHIUKAMOHHOTO AU (PUPOBAHUS.

Jli1 BBISABIIEHUS 30HAJIBHOM MPUHAAJIEKHOCTH B IEPBYIO OYEpPEb M0 KapTaM U CHUMKaM OIpeaess-
JIUCH JIOKaJbHbIE (B paHre ypouuIll) JaHAma(Te-uHIUKaTOphl. [ palioHa ucciaenoBaHusl ObUIH BbISIB-
JICHBI TPYIIBI U BUJBI YPOUUII-UHIUKATOPOB [5], KOTOpbIE OBLIM O0BbEIWHEHBI B 4 OCHOBHBIE TPYIIIIBI
YPOUMIL: JIECHBIE Yypouullla, OOJIOTHbIE YpOUMIA, ypouuina TOpGSHUKOB W ypouuiia TyHap. [laiee
JUTS KQXJI0M T€OKPUOIOTUYECKOM MOA30HbI OBLITH OMPE/IEIeHbl OCHOBHBIE TPYIIBI YPOUUII-HHIUKATOPOB
(cm. Tabm.1).

Tax, ObUIO BBISABIIEHO, YTO MPAKTHUECKH YHUBEPCATHHOW IPYNIONW MHAUKATOPOB SIBISAETCS TpyImma
Ypouuw mopganukos: BIMyKI00yrprcThie TOPPSHUKH HCIIOIB3YIOTCS B KAUeCTBE MHIMKATOPOB MPH OII-
pENeNIeHNH FOKHOM TPAaHULBI KPUOJIUTO30HBI, TPAHULIBI MEXY MOJ30HAMU IPEPHIBUCTOM W CILIOLIHON
MEP3JI0THI; MJIOCKOOYTPUCThIE TOP(SHUKU HE Pa3BUTHI B MTOJI30HE OCTPOBHOM MEP3/I0THI; MOJIUTOHATIbHbIE
U IUIOCKHE 33a03€peHHbIe TOPPSHUKU XapaKTEPHBI JUIsl MOA30HbBI CIUIOIIHON MEp3JIOThI; XaChIpeu Bblje-
JISIFOTCSI B CEBEPHOM KPUOJIUTO30HE.

I'pynny 6onrommusix ypouuuy, HAIpOTUB, CII0KHO MCHOJIb30BaTh I MHAUKALMU. TOJIBKO IPsAAOBO-
MOYXUHHBIE 0OJI0Ta XapaKTEepHBI AJS MOA30HBI OCTPOBHON MEpP3JOThI, XOTS MOTYT MPHUCYTCTBOBATh U
F0’KHOM YaCTH MO/I30HBI €€ MACCUBHO-OCTPOBHOTO PacpOCTPAaHEHUS.

['pynny mynopossix ypouuwy MOKHO KCIIONIb30BaTh B KaUeCTBE MHIUKATOPOB MPHU pa3leieHUH ce-
BEPHOI1 U 10’)KHON KPHOJIUTO30HHI (TI0 XapakTepy Me3openbeda), a Takke (J0CTaTOYHO YCIOBHO) IIPU pas-
IPaHUYEHUHU OCTPOBHOI M MaCCHBHO-OCTPOBHOM MEp3JIOTHI (II0 CTENEHU PAaCHpPOCTPAHEHUS TYHAPOBBIX
Y4acTKOB) U TMPEPBHIBUCTON U CIUIOIIHON MeEp3NOThl (10 PacHpOCTPAHEHHUIO MOJOTO-BOJHHUCTHIX TYHAP
C CIMHUYHBIMU JEPEBBSIMH).
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Tabnuya 1

IIpupoaHasi M reOKPHOJIOrHYecKas 30HAJIbHOCTD,
rPynnbl 4 BUAbI yPOUHII-UHIUKATOPOB FeOKPHOJIOrHYeCcKOil 30HAJIBLHOCTH

I'eoxpnouto-
ruveckasi 30Ha
(% om obwet
naowaou Kpuo-

I'eoxpnoto-
ruvyecKas moja30Ha
(% om obwet
naowaou Kpuou-

IIpuponnsie
30HBI H OA30HBI
(nnowaos mep3uvix
nopoo 6 %)

I'pynnbl 1 BHABI YPOUHMII-MHANKATOPOB
re0KpHOJIOrH4eCKO 30HATbHOCTH

JIUMO30HbL) MO30HbL)
CHIIOWHO20 ® [IOJINTOHATIbHBIE U TJIOCKUE 3a03€pEHHBIE TOP-
pacmpocTpa- bsHUKH
HeHuss MMII ® [1JIOCKOOYTpHUCThIE TOPPSIHUKI
o 30Ha TYH/P
(43%) = 90% ® XachIpeu
0
® TYHJPOBBIC ypOUHINA C OJIOYHBIM ME30peibe-
dbom
ceBehHAs ® O0IIMPHBIE TEPMOKAPCTOBBIE MTOHKEHHS
KpI/IOI?I srosona |TPepvISUCOZ0 ® BBIMYKJI00YrpUcThie TOPGMAHUKH (TIpeUMyIiie-
(58 %) pacnpocTtpa- CTBEHHO B CTAOMJIBHOM COCTOSIHUH)
V]
Henust MMII ® [JIOCKOOYTPUCTBIE TOPPSIHUKHI
(15%) MOJI30Ha CeBep- ® Xachlpeu
HOU JIECOTYH/APBI | ® TYHIPOBbIE YpOuHIla C OJOYHBIM Me30peibe-
50-90% dom u 6e3 Hero
® jilecHbIE ypouulla (HECIUIOUIHbIE JIECHbIE Mac-
CHBBI)
® JIOKQJIBHBIC YIaCTKH 0OJIOT
MaccugHno- ® [1JI0CKOOYTPHUCTHIE TOPPSIHUKH,
0CMpOBHO20 ® 50j0Ta, B TOM 4HCJE TPSAAOBO-MOYKUHHBIC
pacrpocTtpa- - (B 10)KHO¥ YacTH MTOA30HBI)
HeHust MMII . ® TYHJPOBBIE ypouuia 6e3 OJI0YHOro Me30peb-
o I0’KHOI Jieco-
(17%) eda
TYHAPbI
o ® fieCHBIE ypouulla (CIUIOUIHBIE JECHBIE MacCH-
10-50%
FOKHAs BBI)
KpUOJIMTO30HA ® BBINYKJI00YrpUCThie TOPGSHUKHA B CTaTUU POC-
(42 %) Ta
® 00JI0Ta, B TOM YHCJIE TPSA0BO-MOYA)KUHHBIE
CEBEpHasl YacTh
0CMpPOBHO20 HOI30HE! Kpaii ® TYH/IPOBBIE YpOouHIla (JIOKaJbHbIE YUYACTKH)
pacnpocTpa- bt ® jieCHbIE YpOUUIIA (CIUIONIHbIE JIECHBIE MACCH-
HE-CEBEPHOMU
HeHuss MMII . BBI, B T.4. COCHOBBIC JIeCa)
o Taliru
(25%) <10% ® BEIMTYKJIOOYTPUCTHIE TOPMSHUKU B CTAAUU POC-
0

Ta

Jlechvie ypouuwa SIBISIOTCSI UHAMKATOPaMU T'PAaHULbl CEBEPHOM M FOKHOM KPHOJIMTO30HBI (IO Xa-
PaKTEpUCTUKE CILIOLIHOCTH JIECHBIX MAaCCHBOB), I'PaHMILIbl IPEPHIBUCTON U CIJIOUIHOM Mep3J0ThI (110 Ha-
JIMYUIO YYACTKOB JIECOB M peakosiecuii). COCHOBBIE Jieca, KaK IMPaBUIIO, IPOU3PACTAIOT HE CEBEPHEE MO
30HBI OCTPOBHOU MEP3JIOTHI.

He meHee 3HauMMBIM IOKa3aTeJIEM IPU UCIOJIb30BAaHUHU YPOUMIL-MHAUKATOPOB IIPA T€OKPUOJIOTH-
YEeCKOM 30HHPOBAHHUH SBISETCS KPUOTCHHBIN penbed. B 10KHOW KPHOIMTO30HE 3TO, MPEXkKAE BCEro, Co-
BPEMEHHBIN OyrpucThlii penbed (B OCHOBHOM Oyrphbl B CTaJIMHM POCTA), HA CEBEpPe — APECBHUI OJIOUHBIN.
W ToT M Ipyroil I0OCTaTOYHO XOPOLIO BBIAEISAIOTCSA 110 CHUMKaM BBICOKOIO paspelieHus. Pesynbrarom
[IPOBECHHON padOTHI cTaja MeJIKoMacIITabHas KapTa, Ipe/CTaBlIeHHas Ha pUCYHKe 1.
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MOJJTEJHBINA PEJIBE®D
APXHUTIEJIAT A 3EMJISI ®PAHIIA-UOCUDA

H.B. Kauypuna,

QI'VHIIII «Ilonapnas mopckas 2eono2opazeedoynas sxcneouyusy, natalia.kachurina@yandex.ru

SUBGLACIAL LANDSCAPE
OF THE FRANZ-JOSEF LAND ARCHIPELAGO

N.V. Kachurina,

Polar Marine Geosurvey Expedition (PMGE), natalia.kachurina@yandex.ru

OnHoif 3 BakHeHIINX Hay4HBIX ¥ MPAKTUYECKUX 3a/1a, pelIaeMbIX B MOJIIPHBIX 00macTsax Poc-
CHH, ABJIIETCS M3y4YEHUE JIETHUKOBOIO MOKPOBA U MOIETHOTO penbeda OCTPOBOB APKTUKH.

OCHOBHOW METOJ] U3yYeHHs MOIIHOCTH JIEJJOBOTO TIOKPOBA U MOUIETHOTO peibeda — paguonoka-
uronHoe npodumpoBanue. [lonspras Mmopckas reosoropasseaounas sxcneauius ([IMI'PD), naunnas ¢
80-X TOZ0B MPOILIOTro BeKa, MPOoBOAMIa paboThl O paauonokanuu apxumnenaros CesepHoro JlenoButoro
okeana [1,2]. OcobenHo neranbHO ObUT U3yueH apxurnenar 3emiiss Opanna-Hocuda.

B naneneitimem, B mporiecce coctaBiieHus JUCTOB ['oreonkapthi-1000 000, reonoramu CeBepHOM
naptuu [IMI'PO E.K.Ceposbivm, B.A. JlpimoBeiM 1 H.B. KauypuHoii no naHHBIM paanoJIOKallMOHHOTO
30HAMPOBAHUS COCTaBJIEHAa cxXxeMa pelibepa OCTPOBOB apXHIlejara cO CHATHIM JIEIHUKOBBIM MOKPOBOM
(puc.1).

YuuteiBas To 00CcTOATENHCTBO, uyTO 80% TUTOMIAAN 3aHUMAIOT JISTHUKH, TIOJIOOHBIC TTOCTPOCHHS
MMEIOT 3HAYEeHHE HE TOJILKO JJISl TIOHUMaHUS CTPOEHUSI COBPEMEHHOTO penbeda, HO U AJS U3yUeHHUs KO-
PEHHOTO0 cyOcTpaTa, TEKTOHUYECKUX U MOPPOCTPYKTYPHBIX 0COOCHHOCTEH apxXuresnara.

AHanu3 cxembl MOKa3bIBAET, YTO MOANEAHBIN penbed uMeeT OOJBIIYI0 CTENEeHb pacuJIeHEHHOCTH,
4eM HaJJIEIHBII; 3TO yKa3bIBa€T HA MHTEHCUBHOCTh HEOTEKTOHMUYECKHUX IIPOLECCOB U AKTUBHOE MPOSIBIIC-
HUE TPOLIECCOB 3PO3HUHU 10 HACTYIUICHUS JIETHUKOBOrO nepuoia. KoHTypbl MHOTHUX OCTPOBOB 0€3 JIeJ0BO-
ro MOKPOBa OTIUYAIOTCS OT N300paKEHHBIX HA COBPEMEHHBIX KapTax. YacTh OCTPOBOB pacmamaeTcs Mmoao
JBJIOM Ha 2 ¥ 3 OCTPOBA, @ YacCTh U3 HUX PACCEKAETCs TITyOOKO BIAIOIIMMHUCS TOIJIEAHBIMU 3/ IUBAMU.

200-300
100-200
50-100
0-50
0-100
100-200
200-300

Bbcosl

“Thy6urb!

Cxema noanegHoro penseda apxunenara 3emnsa PpaHua-ocnda

Ha mpencraBieHHON cxeme BBIIESIOTCS HECKOJIBKO pallOHOB, OTJIMYAIOMIMXCSA JIpYr OT Jipyra
Pa3IMYHBIMU MOPPOMETPHUUECKUMH U MOP(HOTEHETHIECKIMH XapaKTePUCTHKAMHU.
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1. 3anaonwiii paiion BxouaeT B ceds 0. 3emirst AnekcaHapsl, 0. ApTypa, OOJIBIIYIO YacTh 0. 3eM-
ns Teopra, o. Kernuua, o. bproca. Tlogneansiii pensed 3T0i TEppUTOpUHN MPEACTaBIEH HU3KUMHU YPOB-
HSMU MOPCKHX Teppac U JACHyIAallMOHHBIMU paBHUHaMH. Penbed Xapakrepusyercs cpelHUMHU abCONOT-
HeiMH BbIcOTamMu OT 0 1o 100 M., MakcuMasbHble 0TMETKH aocturatot 200 M. Bpoas moGepexuit pac-
IIPOCTPAHEHbl TEPPUTOPUH, HAXOASIIUECS HIDKE YPOBHS MoOps. OHU SIBISIFOTCS MPSMBIM MPOJIOJKEHUEM
MOABOJIHBIX BIAJUH U TPOrOBBIX JOJUH. ['eHe3nc MoAJIeIHUKOBBIX TOBEPXHOCTEN MPEAOIPEACIICH pa3BU-
THEM IIHUPOKUX IUIOLIAa/Iel MEJIOBBIX 0a3aJIbTOBBIX IIOKPOBOB.

I1. FOz0-3anaonwiii paiion Brao4yaeT B cebs tor o. 3emurs ['eopra, octpoBa Meti6en u HoptOpyk.
[Tonnennblit penbed B 3TON YacTH apXurienara MpeAcTaBleH CTPYKTYPHO-ACHYIAIIMOHHBIMU TUIATO, Pac-
noJrararomumMucs Ha abcomoTHbIX oTMeTkax oT 100 mo 200-300 M, a B paitone Mbica CTuBeHC U Oojee
300 m. [InaTo pa3naeneHbl TPOTOBBIMH JOJMHAMM, 3aJI0)KEHHBIMH 10 30HAM TEKTOHUYECKUX HApYIICHUM.
Juumnia gonuH uMmeroT adcomoTHbie otMeTkH oT 0 10 50-100 M, a Ha o. 3emusa ['eopra BbIIEICHBI IBa
y4acTKa, pacroyIOKEHHbIE HUXKE YPOBHSI MOPsI U pa3leisIollue ero Ha TpU OTAENbHBIX OCTPOBA, Mepe-
KPBITBIX OOIIUM JIEAHUKOBBIM MOKPOBOM. [loBepXHOCTH moasieTHOTO penbeda CoKeHbl 0a3aTbTOBBIMH
nokpoBaMu. MopdomeTrpruyeckue 1 MOpPOreHeTUYECKUE pa3inyus 3alaJHOTO U I0ro-3anajHoro paiioHa
MOTYT OOBSICHATHCS OOIIMM HAKJIOHOM 0a3aJIbTOBBIX TIOKPOBOB C fOra Ha CEBEp.

1. Jenmpanvuoii pation odpasyrot octpoBa ['ykepa, Jlu-Cmura, bpeiinu, Mak-KnunToka, tor
o. l'anns (m.Teretrodd) u ocTpoBa, pacnosioKeHHBIE K 0Ty OT mpoiuBa Mapkama (octpoBa HaHceHa,
Bpomux u 1p.). B nogyennom penbede BbpakeHbl CTPYKTYPHO-ACHYAAllMOHHBIE TTOBEPXHOCTH 0a3alib-
TOBBIX ITOKPOBOB M MHTPY3UH, a Ha tore 0. ['anis — Me3030iicKkue ByJIKaHUYECKHE MOCTPOHKHU. AOCOOT-
HbIE OTMETKH IMOBepXHOcTel Haxonsarca B auamnazoHax oT 100-200 m mo 200-300 M u Beime. HixHMI
ypoBeHb (0-100 M) 3aHMMAalOT TOBEPXHOCTH MOPCKHUX TEppac, SIPO3UOHHBIE CKIOHBI U BO3BBIILIEHHOCTH
(3amagable yacTH 0. ['ykepa u 0. Mak-KnunTtoka). 10T penbed cBsi3aH, MPekIe BCEro, C pa3BUTHEM OcCa-
JIOYHBIX MOPOJ IOPCKOil cuctembl. Heo6X01MMO OTMETUTH B MOAJIEAHOM peiibede LEHTPAIbHOro paiioHa
HECKOJIBKO YYaCTKOB HUXKE ypOBHS MOps. J[Ba U3 HUX CBSI3aHbI C 30HOIM HapyLIEHUH CEBEPO-BOCTOUYHOIO
HanpasieHus. [lepBoiil yyacTok Ha o.I'ykepa sBisieTcsl TpoJOKEHUEM TOABOJAHON BIAJIWHBI, Ha BTO-
poMm (0. Hancena) takas nenpeccus I€IUT OCTPOB MOMOJaM. Y4acTOK, HaXOASIIUNCS HUXKE YPOBHS MOps
Ha BocToKe 0. Mak-KimHTOKa, IpeonpeesieH BBIPOBHEHHOM IUIOIIAKOM IOPCKUX oTiIokeHud. Ha rore
o. ['ayuis BmaguHbl, pa3BUThIEe BJOJb 30H HapyleHUi Mbica Teretrodd, 1easT OCTpOB Ha TPU YaCTH.

IV. Cegepnuiii u cesepo-6ocmounulii paiionst 00pa3oBaHbl TPYNIIOH OCTPOBOB OT 0.0. Jlynmku u
Yamm Ha tore paiioHa 110 o.Pynonbda Ha ceBepe. K 3T0ii e KaTeropuu OTHOCUTCS BO3BBIIICHHAS YaCTh O.
3emiss Bunbueka. Kak u B ueHTpaibHOM paiioHe, HanOoJIblee pacnpoCcTpaHeHHe B MOIETHOM pefbede
MOJTyYUJI CTPYKTYPHO-JEHYIAIMOHHBIN penbed, MpeacTaBIeHHbIA 0a3aTbTOBBIMHY ILIATO U BEIXOJAMH HH-
Tpy3uil. OCOOEHHOCTHIO CEBEPO-BOCTOUHOTO paiioHa SBISETCS €ro CHJIbHAs PacuJeHEHHOCTh, C MaKCH-
MaJbHBIMU JJIs apXurienara abcomoTHeIMU oTMeTKamu cyiu 620 M (0. Bunep-Heiimrant). Cpenaue Bbi-
coThl nojyienHoro penseda coctaBisitoT 200-300 M u Gonee. PacuneHeHHOCTh penbeda MoTUepKUBAIOT
TPOTOBBIE JOJIMHBI MPEUMYIIECTBEHHO CEBEPO-BOCTOYHOIO M CEBEPO-3alaJHOTO HAIpaBIEHUs, THUIIA
KOTOPBIX HEPEIKO HAXOJATCS HUXKE YpOBHS Mopsi. HeCOMHEHHO, 10MHBI 3aJ105K€HBI IO KPYITHBIM 30HaM
HapyLIeHUH. YUUTBIBAsI, YTO NEPHNEHAUKYIISIPHO 3TUM 30HAM HAPYIIEHUI MPOCIIEKUBAKOTCS y3KHE Iepe-
yIIyOJIeHHBIE IOJIMHBI B TTOJIBOTHOM pelibede apXuIiesara, BRIpUCOBBIBAETCS Y€TKask CETh Pa3jioMOB, CBS-
3aHHAs C HEOTEKTOHMYECKON OOCTaHOBKOW CEeBEpO-BOCTOUHON dYacTu apxunenara 3®OU. [lomnénubrit
penbed octpoBa 3emiss Buibueka nmeeT BHICOKYIO CTeleHb pacuieHEHHOCTH. HauBpiciias Touka ero mno-
BepxHoCcTH npeBbliiaeT 400 MeTpoB; B €ro mnpejaessl NonagaeT ¥ MakcUMajbHas MojaiénHas IiyOuHa,
npesbimaromias 200 MeTpoB. Beicokre ypoBHU MOBEPXHOCTU MOMAJEAHOTO penbeda OCTPOBa COOTBETCT-
BYIOT IUIOIIAJIIM PaclpOCTPAHEHHsI MEJIOBBIX CHILJIOB JIOJIEPUTOB, UTPAIOLIUX POJIb IKpPaHA U MPEMSITCT-
BYIOILIUX Pa3pyLICHUIO MEHEE CTOMKHUX HIDKEJEkKAINX ME3030MCKUX OTJIOKEHUH. B 10ro-BocTOUHOM yac-
TH OCTPOBA MPOCIEKUBACTCS IMHEHHO BBITAHYTas BIaauHa riyOuHO0 6onee 200 METpOB, CXOHAA C Tie-
peyriIyOJIEHHBIMHU YYaCTKaMHU, OTMEYAaEMbIMU B KeJI00aX-MPOJIMBaX Ha MPOJIOJIKEHUH BbIBOJIHBIX JICAHU-
KOB. BO3MO0>XHO, IPOMCXO0KEHUE U 3TOW BIAJMHBI CBS3aHO C APOAMPYIOIIEH JNEATEIBHOCTBIO IPEBHETO
(moBanmmaickoro) JeAHUKA, BBHITAXUBAIOIIETO PHIXJIBIE OTJIOKEHUS MO TEKTOHUYECKH OCIA0JICHHOW 30HE
CeBepO-CeBepo-3amaHoro HampasieHus. CeBepo-3anaHOe OKOHYaHHE BMAJWHBI (PUKCUPYETCS CUMMET-
PUYHO PacIoIOKEHHBIM 3aJIMBOM Ha MPOTHUBOIIOJIOKHON CTOPOHE OCTPOBA.
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V. BocmouHnulii pation 3aHUMAaeT MOHWKEHHBIE MOBEpXHOCTH 0.0.Pynonbda, Kapna-Anekcanapa,
3emust Bunbueka, Namns, a takke BkItodaeT octpoBa Paiinepa, bekkepa, I'paem-bamn, Ea-Jlus, Jla-
Poncwep, CaneMm u Bunbueka. [lonnennsiil penbed 3TON yacTH apxurenara XapakTepus3yercss HU3KUMU
abcomoTHpIMU 0TMeTKamu 0T 100 M 10 0 M 1 Huxke. [lo mmomany pa3BUTHL SPO3UOHHO—ICHYJAIIIOHHBIE
paBHUHBI U MOpCKHE Teppacbl. OCHOBaHMEM YETBEPTUYHBIX 00pa30BaHUM CIIy)KaT JIETKO pa3pyllacmble
(o cpaBHEHUIO ¢ Oa3anbTaMU) ME3030MCKHE 0CaTO0YHbIe TOPOJIbI (TIECKH, aT€BPUTHI, TIECUAHUKU, apTHII-
JIUTHI).

Takum obpazom, noasieHbli penbed apxumnenara 3emiss Opanna-Hocuda umeer cioxHoe cTpoe-
Hue. ['eHe3nc NoBEpXHOCTEN HAMPSAMYIO 3aBUCUT OT MOACTUJIAIOIIUX KOPEHHBIX TTOPOJ M XOPOIIO Koppe-
mupyeTcs ¢ peabedoM CBOOOAHON OTO Jbja CylId. BelieneHHble TpOroBble JOIUHBI U ACTIPECCHH, 3aJI0-
YKEHHBIE TI0 30HaM PA3JIOMOB M UMEIOIIUE MPOJI0KEHUE Ha MOABOIHOM IIeNb(e apXuIenara, yKa3bBaloT
Ha CJI0)KHOCTh HEOTEKTOHMYECKOI'0 Pa3BUTHS, a TaKXKe Ha 0oJiee CHIIbHOE BIMSHUE JPEBHUX OJICICHEHUH,
HEXEJIU COBPEMEHHOTO.
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HNPUHLIUIIBI U METOJAUKA COCTABJIEHUA KAPT
TEOKPUOJOIT'MYECKOIO PAMOHUPOBAHUSA

JI.H. Kpunyk, B.A. Jlyoposun, H.B. SIcTpeba
Bcepoccuiickuii nayuno-uccie0o8amenbCKuil UHCMumym 2uopo2eonio2uul U UHICEHEPHOU 2e0N02Uu
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PRINCIPLES AND METHODS OF GEOCRYOLOGICAL ZONATION MAPPING

L.N. Kritsuk, V.A. Dubrovin, N.V. Yastreba
All-Russia Scientific and Research Institute of Hydrogeology and Engineering Geology
(VSEGINGEO), [nkritsuk@mail.ru

I'eokpuosiornyeckre KapThl MPEACTABISAIOT COOON pe3yJsbTaT U3YYeHUsl F€OKPUOJIOIMUECKUX yC-
JIOBUH U SIBJISIFOTCSI OTHUM M3 OCHOBHBIX JIOKYMEHTOB JUIsl PALlMOHAIBHOTO BEACHUS XO351CTBA B KPUOJIU-
TO30HE. PazHoMaciiTaOHbIE ME€OKPUOJIOTUYECKUE KApPThl MO COACPKAHUIO JENSITCS Ha aHAIUTUYECKUE U
CUHTETUYECKHUE, a B 3aBUCUMOCTH OT I10Ka3a KapTUPYEMbIX KOMIIOHEHTOB - Ha KapThl YCIOBUN U KapThbl
paliOHUPOBAHMUS.

OnbIT KapTOCOCTaBUTEIbCKUX pabOT aBTOPOB JOK/IAJa, a TAaKXkKe aHaJu3 OOJBIIOr0 KOJINYEeCTBa
OITyOJMKOBAHHBIX W (POHIOBBIX T€OKPHUOJOTMYECKUX KapT 3amanHoil CuOMpH pa3inyHOro Maciraba
yOequTenbHO 10Ka3al YTO IPeANoYTUTENbHEE H300pakaTh Ha CPEIHE- U MEJIKOMACIITaOHBIX F€OKPHOJIO-
TMYECKUX KapTax HE F€OKPUOJOTMUYECKUE YCIOBHs, o0aaromue 0oIbIIoi N3MEHYUBOCTBIO OT MECTa K
MECTY, a 3aKOHOMEPHOCTH UX (POPMUPOBAHUS HA OCHOBE TUIIOJOTUYECKOT0 PaiOHUPOBAHUS TEPPUTOPUU
0 KOMITIEKCY (pakTOpOB MPUPOAHON 00CTaHOBKH [2,4,0].
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[IpyHIMIIBI TUIOJOTUYECKOTO HMHKEHEPHO-TEOKPHOIOTHUECKOr0 PailOHUPOBAHUS KPHOIUTO30HbBI
obutn paszpadoransl B uHCTUTYyTe BCEIMHI'EO B mpouecce MHOTOJNETHUX PErMOHANBHBIX PadoOT B paz-
HBIX pairioHax 3amagnoit Cubupu [9,10,11]. JlangmadroBenamu Obla co3gaHa pernoHaIbHAs TaKCOHO-
MHUYECKasi CUCTEMa MPUPOTHO-TEPPUTOPHATIBHBIX KoMILIekcoB pasHoro panra (IITK) u Ha ee ocHOBe B
nporiecce 25-JIeTHUX MHKEHEPHO-TE€OKPUOIOTHYECKUX PAOOT OBUIM COCTaBIIEHBI MHOTOYHCIICHHBIE WH-
KEHEepHO-reoKpuosiornyeckue kaprel Macimrtada 1:25 000 Ha xiroueBbie yuactku 1 1:100 000 Ha mutorma-
mu Ilyp-HaneimMckoro mexaypeuss U 10ro-3anaHyro 4acThb [OIyOoCcTpoBa Smai.

[TapaniensHO ¢ WHXEHEPHO-TEOKPUOJIOTMYECKUM PaliOHUPOBAHUEM pa3padaThIBaINCh METOIM-
YeCKHe OCHOBBI I€OKPHOJIOTMYECKOTO PAOHUPOBAHUS M KapTorpadupoBaHus, peau30BaHHbIE aBTOPaMHU
JIOKJIaJia TIPU COCTaBJICHUHM CEPUU KapT I€OKPUOJIOTMYECKOT0 palOHMpPOBAHMS pa3HOro Mmaciurada s
pa3IMYHBIX PaiOHOB KPUOIUTO30HBI [2,4,7,8].

IIpuHIMNBI cOCTaBIEHUS KapT T€OKPUOJIOTUYECKOT0 PaliOHUPOBAaHUS OCHOBAHbBI C OJIHOI CTOpO-
HBI Ha JTaHAMAQTHON TUMU3ALKUN TEPPUTOPUU IO YCIOBUSAM TEIIIOMACCOOOMEHA TOPHBIX MOPOJ B CHCTE-
Me aTtMmocdepa-nouBa-iurochepa (Mukpopaionupopanue B nonnMmanuu B.A.Kynpsiuesa[l]) u makcu-
MaJbHO BO3MOXKHOM YYETe re0JIOr0-CTPYKTYPHBIX OCOOEHHOCTEH peruoHa ¢ JIpyrou.

MHoronetHemMep3ible Toposl (GOPMUPYIOTCS MO BIMSHUEM KOMIUIEKCA 30HAJIBHBIX, PErHOHAIb-
HBIX ¥ MECTHBIX ()aKTOPOB TEIJIOOOMEHA TOPHBIX MOPOJ ¢ aTMocdepoit u uTochepoit, ¢ KOTOPBIMH OHHU
HaXOJATCS B AMHAMHUUYECKOM paBHOBecuH [1]. B3auMocBs3b pa3nuuHbIx GakTOpOB MPUPOJHON OOCTaHOB-
KM, OIPENESIOIIMX TEIII000MEH FOPHBIX MOPO ¢ aTMOC(epoil, HaXOAUT OTPAKEHUE B MOBTOPSIOIINUXCS
B MPOCTPAHCTBE MPUPOTHO-TEPPUTOPHAIBHBIX KOMILJIEKCAX PAa3HOTO paHra, B pe3yJibTaTe 4ero CyIiecT-
BYET NPUYMHHO-CJIEACTBEHHAs CBA3b N'€OKPHOIOTMUECKHUX YCIOBUN C IPUPOJIHBIMU KOMIUIEKCAMH, a CaMU
[ITK MOryT ciy’>kuTh KOMIUIEKCHBIMU HHJIMKATOPAMU T'€OKPUOJIOTUYECKUX YCIOBUH.

B nponecce muoronetaux (70-90 rr) pernonansHbix padot uncturyra BCETMTHI'EO B kpuomnu-
To30He 3anaaHoi Cubupu ObUIO YCTAHOBJICHO, YTO Hau0oJIee TECHAsl CBS3b T€OKPHUOJIOTMYECKUX YCIOBUI
¢ manamadTHRIM cTpoeHueM xapaktepHa st [ITK B panre mectHocTeid, cOpMUPOBABIINXCS 32 CUET
HEOTEKTOHMYECKUX JBMKEHUN OJOKOB (yHIaMeHTa U IIaT(GOPMEHHOro 4exja U KOMILJIEKCA KPUOIeH-
HBIX U MOCTKPUOTE€HHBIX MpoueccoB [5,11]. Mecmnocmu pa3znuyaroTcst XapakTepoM U CTENEHBIO APO3U-
OHHOTO pacuJIeHEeHHsI pelibeda, 3a03ePEHHOCTBIO U 3a00J0YEHHOCTHIO, a, CIeI0BATEIbHO, U YCIOBUAMU
MIUTaHMsl, TPAH3UTA U PA3TPY3KHU MOA3EMHBIX BOJ. B cHily 3TOro MECTHOCTH MOTYT CIYKUTh OCHOBOM st
BBIICTICHUS] U KapTOrpaUpOBAHUSI MUNOE MEP3IbIX MO, XAPAKTEPU3YIOIMUXCcs (B Mpeenax OJHON
IIPUPOIHO-KIMMATUYECKONW TOA30HBI) 3aKOHOMEPHBIM COYETAaHUEM OCHOBHBIX T€OKPHUOJIOIMUYECKHX Xa-
PaKTEPUCTUK: PACIPOCTPAHEHHEM C MOBEPXHOCTH, MPEPHIBUCTOCTHIO U MOLTHOCTHIO MEP3JBIX TOPOJI; HX
JIUTOJIOTMYECKUM COCTaBOM, KPHUOTE€HHBIM CTPOEHUEM M JIBJUCTOCTBHIO; MHTEPBAJIBHBIMM 3HAUYCHUSMU
CPEIHETO0BBIX TeMIIepaTyp; HaOOPOM THUIIOB M TTyOMH CE30HHOI'O NMPOMEp3aHus-IpOTauBaHUs; mapare-
HETMYECKUMH KOMITJIEKCAMU KPUOTEHHBIX MPOLIECCOB U TUAPOTEOIOrMYECKUMH 0COOSHHOCTSIMU pa3pesa.
MecTHOCTH pa3HbIX TUIIOB UMEIOT YETKUE AN POBOUHbIE TPU3HAKH, OOBIYHO pa3/eIeHbl MEXKIY co00i
pa3pbIBHBIMU HEOTEKTOHMYECKUMU HAPYIICHUSMHU, OCBOCHHBIMU PEYHON HIIM O3€PHOM CEThIO, U TIOTOMY
UX BBIICTICHHE HA a3pO- U KOCMO- (pOTOMAaTEpUaax He MPeICTaBIIsIeT 0co00ro Tpya U IMeeT 00HEKTHB-
HBIN XapakTtep.

[lepeueHb OCHOBHBIX KOMIIOHEHTOB TI'€OKpPHOJOTMYECKUX YCJIOBMH, OTpaKa€MbIX Ha pa3HOMac-
MTa0HBIX KapTaX T€0KPHOJIOTHUYECKOr0 paifOHUPOBaHuUs IPUBEIEH B TaOIHIIe.

Tunsel u OCHOBHOI1 3J1eMeHT
Tunsl MOPOCTPYKTYP OcHoBHbIe KOMNIOHEHTHI 'Y, oTpaskaemble Ha KapTax
MacumrTad FeOKPHOJIOTHYECKOro .
(3J1eMeHTHI peJibeda) paiioHMPOBaHNUS M B TA0JIMIAX-IKCINIMKALIUAX
KapT KapTorpadupoBaHus,
O03opubIe | KpynHable MOpHOCTPYKTYpHI;
P py POCTPYKTYpEI; I'pynns! TUIIOB Mep3-
<l reoMop(oJIOruuecKue 30HaNbHBIE U perHoHalIbHBIe 0ocoOeHHocTH MMIT;
JIBIX TOJIII
1 000 000 YpOBHHU

PacnipocTpaHenue ¢ HOBEPXHOCTH, IPEPHIBUCTOCTH M MOIII-

Meakoma- | Cpennne MOpGhOCTPYKTYPEI
peL pocTpyKTyp Tumbr Mep3bix Tomm.| HocTh MMIT; uX cocTaB, KpUOTCHHOE CTPOCHUC H JIB]TH-

ciTadHbIe Turmbr MmecTHOCTEH,

(MHOTHA OATHITEI | CTOCTH; MHTEPBAIBLHBIC 3HAYCHUS CPETHETOIOBBIX TEMITC-
1 £500/000- HHOT /1 TOITHIILT MepP3JIBIX TOJIIIT) aTyp; CIelu(uKa THIPOTCOIOTHYSCKUX YCIOBUIH; KOM
1: 100 000 MECTHOCTEH) p patyp P M ’

TUIEKCBI KPUOT€HHBIX ITPOILIECCOB
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1.CocTtaB, KpHOT€HHOE CTPOEHHE U JIbAUCTOCTh; CCPETHE-
1. Tunbl 1 NOATHIIB
Cpennemac- rojioBas Temneparypa; cocras u riyonna CTC-CMC; crie-
1.Tuns! # TOATHITEI MECTHO- MEPp3JIBIX TOJIII. N
mTadHbIe . IUUKa THAPOTCONIOTHICCKAX YCIIOBHIA;
CTei. 2 .DKCcTpeManbHbIe
1:50 000- 2.Y4acTKke OJIM3KOTO K MTOBEPXHOCTH 3aJIETaHUS MOIIHBIX
2.01nenpHBIE YpOUHIIa TUTIBI KPHOT€HHBIX
1:25000 ATDE3OB 3aJIeKe00Pa3yIONINX JIHI0B H AKTUBHOTO TIPOSBICHHUS KOM-
pasp IUIEKCA OMAaCHBIX KPHOTEHHBIX ITPOIECCOB.
KpynHomac- 1.IToaTunsl Mep3IIbIX
Py . p Cocras nopos CTC u CMC; ux BIaXXHOCTb U JIbAUCTOCTb U
HITa0HbIe 1.IloaTuns! MECTHOCTEH. TOJIIII.
ryouna; remneparypa MMII; makposensHbie BKIIOUESHHUS;
1:10000- | 2./loMuHanTHBIE ypouuiia | 2. THUIBI KpHOTEHHBIX
KPHOTEHHBIE (TIPUPOIHBIE U TEXHOTCHHBIE) TIPOIECCHI
1: 5000 pa3pe3oB

MeToauka cocTaB/ieHUs1 KapT T€OKPHUOJOTMYECKOr0 pallOHUPOBAaHMSI OCHOBAaHA Ha BBIIECJICHUU
U KapTorpaupoBaHUU TUIIOB MEP3JIBIX TOJIL] B MpeAesax pa3IMyHOro THIa HEOTEKTOHUYECKHX MOPQo-
cTpyKTyp. KapTupyembiMu reonoro-cTpyKTypHBIMU 3JIEMEHTAMH SIBIISIOTCS OTPasKeHHBIE B penbede, 11bo
CHSATBIE C I€0JIOTO-CTPYKTYPHBIX KapT Pa3HOINOPSAIKOBBIE T€0JIOTMUECKHE CTPYKTYPBl U 30HBI Pa3jioMOB
dbyHnnamenTa u miargopmeHHoro yexyua. [loka3 3THX KOMIIOHEHTOB Ha KapTax T'€OKPUOJIOTHYECKOrO paii-
OHUPOBAHMS TIO3BOJISIET IPOTHO3UPOBATH PAHOHBI BO3MOXHOT'O PACcIIPOCTPAaHEHHs MOIIHBIX 3aliexxeo0pa-
3YIOLIUX TMOA3EMHBIX JIbJIOB (Ha ceBepe KPUOJIUTO30HBI) MM YYACTKOB CYLIECTBOBAHUS TAJUKOBBIX U
BHYTPUMEP3JIOTHBIX MOA3EMHBIX BOJ B €€ IICHTPAIbHBIX paiioHax [6]. BeipakeHHOCTH B penbde Mopdo-
CTPYKTYp SIBJISIETCSI METOJIMYECKON OCHOBOW HCIOJIb30BaHUS MpPU palOHUPOBAHUU U KapTorpadupona-
HUU KPUOJIUTO30HBI MAaTEPUATIOB NTUCTAHIIMOHHOTO 30HaAupoBanus 3emu (133) [3].

Tunvl Mep316IX MoaY ABISIOTCS OCHOBHBIM 3JIEMEHTOM CPETHEMACHITA0HOTO T€OKPHOIOTUIECKO-
ro paiioHUPOBAHUS M KapTOrpaguUpOBaHUS TEPPUTOPUHU, KOTOPOMY OTAAIOTCS TJIaBHbIE KapTorpaduue-
CKHE CpEeJICTBA - IBET WM ITpuxoBKa. [Ipyu reokprosornueckoM pailoHMpOBaHWU B MEIKOM Maclutade
MOJI00HYIO POJIb UTPAIOT IPYIIIBI TUIIOB MEP3JIBIX TOJII, @ B KPYITHOM UX YacCTH - TUIIbI KPUOT€HHBIX pa3-
pE30B.

Kpatkas xapakTepucTika OCHOBHBIX MHTEPBaJIbHBIX 3HAUEHUN KOMIIOHEHTOB IT'€0KPHOJIOTHYECKIX
YCIIOBUH I Pa3INYHbIX TUIIOB MEP3IIbIX TOJII B MPEAeIax pa3sHbIX MPUPOTHO-KIUMATHUECKUX 30H TPU-
BOAMTCA B TAOJMIAX-IKCIUIMKALUAX U B MOSICHUTEIbHON 3alMCKe K KapTe. DTH TaOJIMIIbI COCTaBIISIFOTCS
Ha OCHOBE BBISBIIEHHBIX 3aKOHOMEPHOCTEH (OPMUPOBAHHUS U MPOCTPAHCTBEHHONW U3MEHUNBOCTH OTIENb-
HBIX KOMIIOHEHTOB I'€OKPHOJIOTMUECKUX YCIOBUM MM UX KOMILUIEKCA B KAPTUPYEMOM paiioHe.

OcHOBOH 1J11 KapT T€OKPUOJOTHYECKOTO PallOHUPOBAaHUS CIIyKaT JaHIIIA(QTHO-UHIMKALMOHbIE
KapThl TOTO K€ MaciTaba, COCTaBICHHBIE B PE3yJIbTATE CIUIOIIHOTO ACIU(PUPOBAHUSI KOCMHUUECKHX, a3-
podoTo- 1 TonorpaduyecKux MaTeprualioB pa3HOro MaciTada, Ha KOTOPBIX BbIIEJICHUE 3JIEMEHTOB TUIIO-
JIOTUYECKOT0 palOHUPOBAHMS MPOU3BOAUTCS B COOTBETCTBUU C KOHKPETHBIM MacmTabom KapThl. [2,9].
Kpome mopdoctpykryp Ha KC, B 3aBUCHMOCTH OT MacmiTaba COCTaBISIEMO KapThl, MHAUIUPYIOTCS Ta-
KM€ KOMIIOHEHTHI I'€OKPUOJIOTUYECKUX YCIOBUI KaK COCTaB MOBEPXHOCTHBIX OTJIOKEHUU, KPHUOTCHHbBIE
MIPOIIECCHI U SIBJIICHUS, & TAKXKE DJIIEMEHTHI HEO- M KPUOTHIPOTEKTOHUKHU: KOJBIEBIC U IMHEHHBIE MOP]O-
CTPYKTYpbl pa3HOro pazMepa ¢ MOA3EMHBIMU JIbJaMHU Ha pa3HOM ri1yOuHe, TEPMOIUPKH C BHITAWBAIOLIH-
MU, JTUOO BBHITASBUITUMH paHee JICISHBIMH 3aJIeKaMH U TOJIUTOHABHBIN pebed ¢ KUIBHBIMU JIbJIaMU, 3a-
neraromumu nox cioem CTC. UpespblyaitHo HH(OpPMATUBHBIMU SABISIOTCS pazHoBpeMeHHble KC, mo3Bo-
nstone GUKCUPOBATH CE30HHYIO U MEXTOIOBYIO IMHAMUKY KPHOTEHHBIX MTPOLIECCOB.

3a nocneanue 12 nmet aBTopamu J0kKiana ObUla COCTaBlieHA CEpPHUsl Pa3HOMACIITAOHBIX KapT r'eo-
KPHUOJIOTHYECKOTO PAallOHMPOBAHUS Pa3HBIX PAOHOB KpHOJIUTO30HBI 3amagHor Cubupm (m-Ba Sman u
[Typ-HagpiMckoro Mexxaypedbsi), a Takke 3anaaHo-SAMansckoro menbda Kapckoro mopst u 0030pHBIE
KapThl KpHOJIUTO30HKI Poccun n amepukanckoro cesepa (Ausicku u Kanapr).

KapTbl reokpronoruueckoro pailoHMpoBaHus, COCTABICHHbIE HA OCHOBE TUIHU3ALlUU TEPPUTOPUU
[0 BEAYLIMM KOMIIOHEHTaM Cpe[bl, OMPEIEIIAIONUM yCIOBUS TEIUI00OMEHa TOpPHBIX MOpoJ ¢ aTMoche-
poii u nuTocdepoil, MO3BOISAIOT CYAUTh O 30HATBLHOW M PErHOHAIBHONW M3MEHUMBOCTH T'€OKPHOJIOTHYE-
CKUX YCJIOBHH, SKCTPaIlOJIMPOBATh pPa3pO3HEHHbIE JaHHbIE HA3€MHBIX UCCIIEI0BAaHUM (IIPOBOAUBILINECS B
pas3Hble TObl Ha Pa3IUYHBIX YYacTKax TEPPUTOPUU KPUOJIHUTO30HBI) HA HEOCBOCHHbIE WM MOMJIEKA-
i€ OCBOEHUIO PaliOHBI, IPOTHO3UPOBATh JUHAMHUKY KPUOIE€HHBIX MPOIECCOB B MPUPOJHBIX U TEX-
HOTEHHBIX YCJIOBUAX, OLIECHUBATh CTENEHb YCTOMYMBOCTU I'€0JIOTMUYECKOI Cpelbl MPH MPOEKTUPOBAHUU
Pa3IMYHBIX TPUPOJHO-TEXHUYECKUX CUCTEM.
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Pa3paboranHbple MPUHIUIBI TEOKPUOJIOTMYECKOTO PallOHUPOBAaHHUS IO3BOJISIOT palloOHUPOBATH
TEPPUTOPHUIO KPUOIUTO30HBI U IO OCOOEHHOCTSM THIPOTEOIOTUIECKUX YCIOBHIA.
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CO3JAHHME N UCITOJIB3OBAHUE BA3bIl 'EOJAHHBIX «I'EOKPUOJIOI USI»

N.K. JIypbe, FO.M. AHanoybcKuii
Teocpaghuueckuii paxynemem MI'Y umenu M.B. JlomoHnocosa,
Kageopa kapmoepaguu u ceoungopmamuxu, lurie@mail.ru

DEVELOPMENT AND USING THE DATABASE «GEOCRYOLOGY»

LK. Lourie, Yu.M.Anapolsky
Geography Faculty M.V.Lomonosov MSU,
Department of Cartography and Geoinformatics, lurie@mail.ru

brnarogaps pa3BUTHIO TEXHOJIOTUH CO3AaHUS U UCHOJIb30BaHUS 0a3 NaHHBIX HAyKH O 3eMJe IMOoJy-
4yl 3 (HEeKTUBHBIA MHCTPYMEHT NPOCTPAHCTBEHHBIX MCCIEIOBAHUI U MOJIeIMpoBanus. Teneps U KapTa,
nepeBeicHHas B U(QpoBYO GopMy, He TOIBKO 00pa3HO-3HAKOBAst MOJAEIh PEATBHOCTH, HO U CTPYKTYpH-
pOBaHHBI HAOOp AAHHBIX IS Pa3IMYHBIX aHAIUTUYECKUX HccienoBaHuil. [IpuMeHeHue Ui Takux Hc-
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ClIeJOBaHU reoOMH()OPMALIMOHHBIX METOJIOB, CIIEHUATU3UPOBAHHBIX 0a3 T€OJaHHBIX U BBIYMCIUTEIBHO-
aHanuMTU4eckoro ammnapara nporpaMMmHbix [ IC-nakeToB o0ecrieunBaeT HHTETPAIMIO JAHHBIX Pa3HBIX UC-
TOYHHKOB, UX aHAJIM3 U OOHOBJICHHE, CO3aHNE MTPOU3BOJHBIX MOJIeNIel U KapT.

Ha xadenpe xaprorpaduu u reounpopmatuku reorpapudeckoro daxyiasrera MI'Y npu yuyactuu
coTpyaHuKoB reosiorudeckoro (axynerera u [IHUUC pazpaboransl MeTOauKa, CTPYKTypa U COJEpXkKa-
Hue 6a3bl reoganubiX - BI'J[ «I'eokpuonorusy, 3agaya KOTOpou - 0Tpa3uTh H(popMalro o GopMUPOBa-
HUU U Pa3BUTHH BO BPEMEHHU M MPOCTPAHCTBE TOJII MEP3JIBIX TOPHBIX MOPOJ, UX COCTaBa, KPUOT€HHOTO
CTPOCHHMSI U CBOICTB, a TaKKe MEP3JIOTHO-T€OJIOTHYECKIX MPOLECCOB U SIBJICHHI, U cliejaTh €€ MpUro-
HOM ISl UCII0JIB30BAHHUS IIPU PELIEHNUN T€OKPUOJIOTUYECKUX 3aay.

OcHOBHBIM UCTOYHUKOM HH(popMammu s coznanus bI'J] mocmyxuna ['eokpuonornueckas kapra
Ha Tteppuroputo CCCP 1996 r., coctaBnenHas Ha reojsoruueckoM ¢axyiabrere MI'Y nmenu M.B. Jlomo-
HOCOBa IIPU y4aCTUU JPYTUX opraHu3anuii [3].

Kapra cocTout u3 16 1uCTOB ABYX C MOJOBMHON MHJUTMOHHOM pa3rpadku U COMpPOBOXKIAECTCS yC-
JIOBHBIMHA 00O3HAYEHHUSMH, CXEMOH PaCIIONIOKEHUSI aBTOPCKUX JIMCTOB M YETHIPHMSI TEMaTHYECKUMH 00-
30pHBIMH KapTamu Macmrtada 1: 25 000 000, momoJHSIONIMMU COJEp)KaHHe OCHOBHOHM KapThl. Kapta
COCTaBJI€HAa B HOPMAaJIbHOM KOHHMYECKOW paBHONpoMeKyTodHOW npoexunu ais kapt CCCP macmraba
1:2 500 000, kotopasi 6pu1a 0a30BOM /I COCTABJIICHHUSI TEMATUYECKUX KapT. Mcmonb30BaiNCh pacTpoBbIe
OTCKaHUPOBAHHbIE U300paKEHUSI TEOKPUOJIOTHYECKOI KapThl U KapTorpaduieckue MaTepuasl K Hel oT-
Hocsiuecs: (aBTOPCKHUE OPUTHHAJBI - JUCT aBTOPCKOTO OpPHUTMHaNa, Ha KOTOPOM IOKa3aHa MOLIHOCTh
MEp3JbIX MOPOJ) U TeOJOrMYecKas OCHOBA, HA KOTOPOM COCTaBIISAJIACh F€OKpUOJIOTHYECKas Kapra. Bce
pacTpoBble MaTepHalbl ObUIN TEepeBeICHB B BEKTOPHYIO (POpMY, JHCTHI OBUIM KOOPIUHATHO MPUBS3AHBI
U TI0 HUM cOcTaBjieHa «OecioBHas kapTa» B (opmare 6a3bl reofaHHbIX MporpaMMHoro nakera ArcGIS
10.1 (ESRI, CIIA).

[leperpy»eHHOCTh coJepKaHUS KapTorpaduyeckoro MpousBeleHuss B OyMa)XHOM BHUJE CTalo ee
JOCTOMHCTBOM IMpu mepexone B uuppoBoil ¢opmar. KomIiuiekCHOCTh, IONOJHEHHE COAEPKaHUS
KapThl aBTOPCKUMHU MaTepUalaMy TO3BOJISIET IIMPOKO HUCIIOJIb30BATh €€ MPHU M€OKPUOJIOTUYECKUX UCCIIe-
JOBAHUSX.

OTtpaboTka METOIMKU cO3/aHus M ucnoib3oBaHusa bI'Jl BbImonHeHa Ha MpUMepe OJHOTO JIUCTa
stoit KapThl (No7, Tepputopus SAxkytun u KpacHosipckoro kpas).

Cmpykmypa 6a3vl ceodannsix «I eokpuonozusy

CrpykTtypa 6a3bl reoganHbix B popmare ArcGIS — 310 HaGOPHI KJIACCOB MPOCTPAHCTBEHHBIX 00BEK-
TOB, KJacChl MPOCTPAHCTBEHHBIX OOBEKTOB, TOMOJIOTHS, OTHOIIEHHUS U JIPYTUE 3JIEMEHTHI, OTpakaroliue
JoTUYecKre Mojenu JaHHbIX [1]. Bce Ha3BaHus aiiss HAOOPOB MPOCTPAHCTBEHHBIX OOBEKTOB, KJIACCOB
MIPOCTPAHCTBEHHBIX 00BEKTOB, OJIEH U Ap. AAIOTCS HA JTATUHUIIE JIJIs1 KOPPEKTHOCTU PabOThl MPOrpaMMBbl
ArcGIS, B onucaHuu ke aHO IOJIHOE HAUMEHOBAHME HAa PYCCKOM SI3bIKE€ B TEPMHHOJIOIMHM MCXOIHOMN
KapThl.

B ctpykrype BI'J] co3nano 4 Habopa nMpocTpaHCTBEHHBIX OOBEKTOB: TPAHUIIBI JUCTOB | €oKpHoIIo-
rudeckoi kapthl («bordersy), reokpuosiormueckue 00beKThI («geocryology»), nudposast kaprorpadude-
ckast ocHoBa («kart osnovay) (pa3pabotrka BCEI'EN, [4]), mpeacTaBieHHbIC B IPOSKIIMH UCXOIHON Kap-
Thl a Takke HaOop aTpuOyTHUBHBIX TAOMUI] Ui XpaHEHUS TEKCTOBOM WH(OpPMAlUU JIET€HAbl KapThl.
(puc.1), Tabm. 1.

=LA geocryalogy _wark,
(7 analysis Puc. 1 Crpykrypa BI/L.
[ borders HaGopsI npocTpaHCTBEHHBIX 00BEKTOB

Iﬁ geocryology
@ kart_osnowa

B Habope MmpocTpaHCTBEHHBIX OOBEKTOB «geocryology» co3aaHo 8 KIacCOB MPOCTPAHCTBEHHBIX
00BEKTOB C TEOKPUOJIOTHUECKUM cojiepkaHueM (puc. 2), (tabi.1).
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= 'El geocryology
|*~] condLine
|-*] condPoint

B condPalvgon Puc. 2. Ctpykrypa BI']I.
[=2) cryopeg Kuaaccnl npocTpaHcTBeHHBIX 00bEKTOB

(&) density Ha0opa 00beKTOB «geocryology
I=2]) geology
B relic
\E| Fernp

Tabnuya 1
Kaaccpl npocTpaHCTBEHHBIX 00bEKTOB H COOTBETCTBYIOLIME Pa3/iesibl JereHabl

Kaacce npocTpaHcTBeHHBIX
Paspnen nerenanbl

00HLEKTOB
temp» PacmipocTpaneHye U cpeHEro0Bast TEMIIEpaTypa MEP3JIbIX U TAJIbIX OPO/I.
p TI/IHBI CC30HHOTI'O HpOMCp3aHI/I${ U OTTauBaAHUA HOpO)Z[
«density» MOIIHOCTE MEP3JIBIX MOPO/T

I'eneTndeckne THIBI HEOT€H-YETBEPTUYHBIX OTJIOKEHHUI U UX F€OKPHOJIOTHYe-
«geology» cKas xapakTepuctuka; dopmannu 104eTBEPTUYHBIX MOPOJI C YEXJIOM PHIXJIBIX
00pa30BaHMi M UX TEOKPUOIOTHIECKAS XapaKTEPUCTHKA)

«condPoint» PacnpocTpaHeHue KpHOTEHHBIX SIBJICHUI, TOUCUHbIE
«condLine» PacnipoctpaneHue KpUOTEHHBIX SIBICHUH, INHEHHBIE
«condPolygon» PacnpocTpaHeHne KpUOT€HHBIX SBJICHUH, IOJUTOHAIBHBIC

Jlj1g KaXKa0ro Kjiacca MpOCTPAaHCTBEHHBIX O0OBEKTOB ONPECIEHBI:

- YHUKaNbHbIC HaeHTH(DHUKATOPBI 00BekTOB (UID);

- MOJIeNIb JAHHBIX (TOYEYHAs, TMHEWHAs WM MOJMTOHAJIbHAS), OTpaXaromas crnocod kaprorpadu-
YeCKOT0 Mpe/ICTaBICHHS 00bEKTOB WM SBIICHUM;

- CTPYKTYpa U COJIep:KaHue aTpUOYTUBHBIX TaOIUI (YUCIIO TIOJIEH, UX Ha3BaHUS, TOMEHBI).

Tax, B KJ1acce MOJUTOHAJIBHBIX IPOCTPAHCTBEHHBIX 00BEKTOB «PacnpocTpaneHue u cpeHeroaoBas
TEeMIIepaTypa MEP3JIbIX U TalbIX MOPOJ («tempy) mpecTaBieHa IPOCTpaHCTBEHHAs MH(OpMaIHs O cioe
TeMIiepartyp, B ee aTpuoyTuBHOU Tabnmie «templLegend» co3mansl 3 TOJIA ¢ TUTIOM AAaHHBIX «teXt»:

- «PacnipocTpanenune Mep3nbix U Tanbix mopoa» («<SPREADY),

- «CpenHeroioBas TeMIiepaTypa nopoJj Ha rnojouise cios koiaedanuin» (« AVERAGEY),

- «Tur ce30HHOTO TTPOMEP3aHUs U OTTAUBAHMS TI0 cpeaHerooBoi Temmeparype» (« TYPEy).

B knacce mpocTpaHCTBEHHBIX 00BEKTOB «PacmpocTpaHeHHe KPHOT€HHBIX SBICHHUN, JTUHEHHBIC)
(«condLine») xpaHuTcst MPOCTPAHCTBEHHAs] MHPOPMAIIUS O KPHOTECHHBIX SIBICHUSX, MTOKa3aHHBIX JIMHUS-
Mu. B ero arpubytusHoii Tabmune «condLineLegend» co3mano onHO ToNie ¢ THIIOM JAHHBIX «teXt»
«HasBanue» («DEFINITIONY).

Krnacc mpoctpancTBeHHBIX 00beKTOB «I'eonorus» («geology») COOTBETCTBYeT 2 pasjeniaM JereH-
Ibl - «l'eHeTUYeCcKHe TUMbl HEOT€H-YETBEPTUYHBIX OTJIOXKEHUH M UX M€OKPHUOJIOIMUYECcKas XapaKTepUCTH-
Ka» u «DopMalmy 104E€TBEPTHUUHBIX MOPOJ C YEXJIOM PBIXJIBIX 00pa30BaHUN M HUX T'€OKPUOJOTHYECcKast
XxapakTepucTuka». Pazgen «l['€HeTMYeCKMX THUIIOB HEOI€H-UYETBEPTUYHBIX OTJIOKEHUN» pa3AeseTcs
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Ha 3 4YacTu U omuchiBaeTcs B 3 aTpuOyTHUBHBIMU TaOJIMIIAMM MO KPUTEPUIO COCTOSHUS MOPO;: Tajble,
MEp3JIbl€ CILIOMIHOIO PAaCIPOCTPAaHEHUs, MEP3JIble HECIUIOIIHOIO PACIIPOCTPAHEHHUS.

Paznen «®opmanuu 104eTBEpTUYHBIX MOPOA» pa3duBaeTcs Ha 3 4acT, ONMCaHHbIE B 5 aTpuly-
TUBHBIX TaOJHIAX, MOCKOJbKY B COOTBETCTBYIOLIEM pa3Jiesie JIETeH bl KapThl IOMUMO pa3JeJIEHUs I10
KPUTEPUIO COCTOSIHUS TIOPOJI - Tallble, MEP3JIbIe CIIOLUIHOTO U HECIJIOLUIHOTO PACTIPOCTPAHEHMS - JTaeTCs
OTJEeNbHAsA XapaKTePUCTHKA JTOYETBEPTHUUHBIX MOPOJ, U OTAENbHAS - 3TIOBUATIBHBIX M CKIOHOBBIX OTJIO-
JKCHUI1, ClIararoIux ux.

[To oxoHYaHMM TpoIecca CO3/IaHuUs KJIACCOB MPOCTPAHCTBEHHBIX 00BEKTOB (BEKTOPU3ALIMH PACTPO-
BbIX MCTOYHHMKOB) BBITIOJHEHA MPOBEPKA KayecTBa MOJYYEHHOW MPOCTPAHCTBEHHON MH(pOpPMALUU U ee
TOMOJIOTHYECKasi KOPPEKTHOCTh. J[si MpoBEepKHM TOMOJOTrMU B HaOOpe MpPOCTPAHCTBEHHBIX OOBEKTOB
«geocryology» co3aH HOBBIM TONMOJOTHMUYECKUII 00BEKT, B KOTOPOM JUIsl KaXJIOT0 Kjacca MPOCTPAHCT-
BEHHBIX 00BbEKTOB HAabOpa JaHHBIX JOOABJIECHBI IPaBUJI TOMOJIOTUH, €IUHBIE AJIs BCEX LUPPYyEMBIX Kiac-
COB MPOCTPAHCTBEHHBIX 0OBEKTOB.

Hcnonvzosanue BI /[

Coznannas bI'J] ucnionb3oBana as GopMupoBaHUs HOBBIX KJIACCOB MPOCTPAHCTBEHHBIX OOBEKTOB,
HE MOKa3aHHBIX Ha 0a30BOM KapTe SIBHO, a TAKXKe IS BBIMOJIHEHHS MOJIEIbHBIX HCCIIeI0OBaHUM]:

- KaueCTBEHHAs M KOJMYECTBEHHAs OLICHKA JIbJUCTOCTH MEP3JIBbIX MOPO/I,

- MOZEJIMPOBAHNE MOLIHOCTH CE30HHO-TAJIOTO CJIOS.

Tax B nerenae KapThl JUIsl KaXKJI0TO I€0JIOTHYECKOr0 KOHTYypa TEKCTOM JIaHbl €0 F€OKpUOJIOrnye-
CKHE€ XapaKTePUCTHKU B 3aBUCHMOCTH OT KaTETOPUU MEP3JOTHOCTU (Tajble MOPOAbI, MEP3NbIE MOPOIbI
CIUTOLITHOTO ¥ HECIUIOIIHOTO PAcTPOCTPAaHEHHS), OJHAKO TpadHUecK pasiesieHue 10 3TOMY IPU3HAKy He
MOKAa3aHo, a caM IMoKa3aTelb MEP3JIOTHOCTH COIEPXKUTCS B paszzelie Temneparyp nopoj. Kimacc o0bexkToB
«["eonorus» ObUT NEeTaNTU3UPOBAH MO MPU3HAKY MEP3JIOTHOCTH MOPOJ M CO3/1aH HOBBIN Kilacc «Mep3noT-
HOCTb MOPOJI», UCIIOJIb3YS JJI ATOrO MOJUTOHAJIbHbIE 0OBEKTHI KJIacCOB «temp» U «geology», coeanne-
HHUE UX aTpUOYTUBHBIX TaOnuIl 1o obiemy nomo «PacnpocTpanenue Mep3iblX U TalbIX HOPO» U UHCT-
pyMmeHThl nnpunoxenus «Analysis Tools» nakera ArcGIS 10.1.

J71s1 KaueCTBEHHOW U KOJIMYECTBEHHON OIEHKH O0OBEMHOM JIBAUCTOCTH, U3MEHEHHUSI KOTOPOH yKa3a-
Hbl B I'€OJOrMYECKOM pa3zfielie JIeTeH/bl KaK YMCIOBOM AMarna3oH, ObUT cO37aH OTAEIbHBIN Kiacc Mpo-
CTPaHCTBEHHBIX 00BbEKTOB «OO0OBEMHAs JIBIAUCTOCTb» C OTOOpaKEHUEM B 3-X MOJSAX aTpuOyTUBHOU Tald-
TUIBI HTHPOPMAIK 0 MUHUMAIIEHOM, MAaKCUMAaIbHOM M CpeJHEM 3HauYe€HUH O00BEMHOMN JIbIUCTOCTH, pac-
CUMTAHHBIX IPOIPAMMHO.

J17is OLIEHKH MOIIHOCTH CE€30HHO-TAaJIOro cliosi pa3paboTaHa Mojenb OaJbHBIX SKCIIEPTHBIX OLEHOK
5-Tu nokaszareneil, 3 u3 KoTopbix - «O0beMHas JIbAUCTOCTh MEP3IBIX MOPo», «CoctaB mopoa» u «Cpen-
HEeroJioBas Temmeparypa mnopo» oepyrcs u3 cozgannoit bI'Jl, a nBa npyrux - «PacturensHOCTE» U «A6-
COJIFOTHAsl BBICOTA HAJl YPOBHEM MOPs» Ui JiucTa Ne7 KapThl CO3/1aHbl HA OCHOBE THIIOB JaHIIIA(TOB C
JlangmagTaoit kapTtet CCCP M-6a 1:2 500 000 (nmon penakumeit U.C.I'ynununa) u mudpoBoit Mmoaenu
penseda «GTOPO30» coorBeTcTBEHHO. basbHble o1leHKH (BecoBble KO (UIIMEHThI) B3aUMOCBSA3eH yKa-
3aHHBIX TIOKa3aTelel BBEJEHBI B CHIY OTCYTCTBHSI MX STaJOHOB. [l pa3paOOTKU MOJIENH COCTaBJICHA
porpaMma, pe3ysbTar paboThl KOTOPOU MmokasbiBaeTcs B Buae 3D- Mozeny, rie B KauecTBe alluIMKaThl
Z TOKa3bIBAETCS OTHOCUTENIBHOE 3HAUEHUE MOLTHOCTU CE30HHO-TAJIOTO CIIOS.

Jlutreparypa

1. Maiixn 3eiinep. MonenupoBanue Hamiero mupa.. — Esri Press, 1999. Ilepeson — lara+, 254 ct1p.
2. O6mee mep3notoBenenue (reokpuosniorusi) / Pen. B. A. Kynpssues. — M.: U3a-so MI'Y, 1978.
3. OOBsicHUTENBHAS 3aMKCKa K reokprosiornueckor kapre CCCP macmmraba 1:2 500 000.

4. http://www.vsegei.ru/ru/info/topo I{ludpossie kaprorpaduueckue ocHoBsl BCET'EU.

58



NCITOJIB30BAHUE ITPOI'PAMMBI PurVIEW™ .
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Introduction

For a number of years, permafrost mapping and other
types of thematic mapping have generally been done
through the interpretation of hard copy aerial photography
using a stereoscope. The interpreted data would then be
manually transferred from linework on the aerial
photographs to a digital base map for field use and final
map production. While this method is effective, errors may
be introduced during the manual transfer of data and the
transfer itself can be time consuming.

EBA, A Tetra Tech Company, is now using PurVIEW™
for its mapping projects. The thematic maps produced with
this technology are much more accurate than those
compiled with hard copy aerial photographs and the need
for manual data transfer is eliminated.

PurVIEW™ Mapping

The PurVIEW™ mapping process begins with obtaining
contact print aerial photographs from federal or provincial
government sources and having them scanned at a
resolution of 10 or 15 microns (2,540 and 1,693 dpi,
respectively). The hard copy aerial photographs to be
scanned can be of any available scale and can include black
and white, colour and infrared photography.

The digital imagery is next triangulated and merged with
digital elevation model (DEM) data to produce geo-
referenced imagery that can be viewed in PurVIEW™, High
resolution DEM data is generally supplied by the client, but
DEM data is also available from government sources, albeit
normally at lower resolutions than client data.

If digital photography has been flown for a project (or if it
is available from government suppliers at the appropriate
resolution), then the digital images can be loaded directly
into PurVIEW™ without the need for scanning of hard copy
aerial photographs. This significantly reduces the time
required to produce maps, as there is typically a delay of a
few weeks when waiting for government aerial photography
orders to be processed, therefore the amount of time and
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cost required for the scanning of each photograph is
eliminated. Digital aerial photographs must be acquired at a
resolution of 6-10 cm GSD (ground sampling distance), and
it is best to specify this prior to the photography acquisition
flight.

The cost of PurVIEW™ mapping vs. standard hard copy
aerial photography mapping is comparable; the cost of
having the photographs scanned and set up is about the
same as the cost of translating hand drawn lines to digital
ones. However, there is about a two week lag time to have
the photographs scanned (each photograph takes 1 hour to
scan, so the time required depends on the number of
photographs and the current backlog of scanning projects).

Once the imagery has been loaded into PurVIEW™, the
mapper can view stereo pairs directly on a 3D flat screen
monitor using 3D stereo glasses (Figure 1). The computer
monitor and glasses together function as a virtual
stereoscope. The 3D imagery is spatially referenced so that
the UTM coordinates (or latitude/longitude) and elevation
of any point in space are known and the mapper can zoom
in and out as needed to facilitate mapping.

Fig. 1. Mapping in PurVIEW™. A 3D monitor is used for
mapping and a 2D monitor for data entry.



Advantages

Cost Savings

Although client requirements for mapping often include
mapping scales of 1:5,000 to 1:20,000, aerial photographs
may be acquired at scales of up to 1:60,000. This results
in cost savings as the total number of photographs to be
acquired is reduced.

The mapper can also choose ideal potential field site
locations while mapping and can download these directly
to a GPS device. This helps to streamline the fieldwork
effort. Actual field sites may be uploaded to PurVIEW™
upon return from the field in order to update the mapping
with the new data.

Accuracy and Utility
The mapper produces linework directly in the
PurVIEW™  environment. This increases accuracy

because scanning and digitization of linework from hard
copy photographs is not required.

Because the mapper can zoom in and out of the
photographic imagery, more detail can be mapped with
greater accuracy. For example, patterned ground (frost
boils etc.) or the headwall scarps of retrogressive thaw
flow slides often can be easily identified. If larger scale
photography is used (e.g. 1:20,000 scale), it is possible to
identify features such as boulder fields and sometimes
even individual boulders.

The GIS platform within which PurVIEW™ operates
adds additional utility to the mapping. The area of the
mapped polygons (e.g., permafrost units, aggregate
resource areas, plant buildings, airstrips and other
infrastructure) can be calculated. Similarly, the areal
percentages of all of the mapped units can be determined.
In addition, numerous layers can be added to the
mapping. Infrastructure and route information from the
client, data from other disciplines, LiDAR, satellite
imagery, field sites, drill hole locations and even
government geology maps can be added to the project.
These layers can be turned on and off as needed to
produce various figures or to aid in mapping. The
merging of the imagery with the DEM data also makes
the measurement of slopes and distances possible.

The project study area can be shown accurately or
calculated exactly (e.g. 500 m on either side of a Right of
Way centerline), allowing the mapper to map exactly to
the edge of the study area, saving the client time and
money.

Disadvantages

If contact prints are to be used for a project, there is a
delay time that includes the amount of time required to
acquire aerial photography from government agencies,
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plus the amount of time needed to scan and geo-reference
the photographs. Thus, if a project needs a rapid turn-around
time, PurVIEW™ mapping may not be ideal.
However, if privately flown geo-referenced digital
photography can be provided, the extra time for scanning
and geo-referencing is not required.

Examples

Northwestern Alaska

PurVIEW™ was used to map permafrost features and
surficial geology of a future potential mine site in
northwestern Alaska (Figure 2).

Fig. 2. View of photographic images acquired for the Lik mine
site project in northwest Alaska. Black outline shows property
boundary, which overlaps 6 stereo photos.

Sorted circles, unfrozen areas, cryoplanation terraces and
non-sorted stripes on slopes were accurately delineated
using PurVIEW™ (Figure 3).



Fig. 3. Fragment of Lik mine site surficial geology map.
Cryoplanation terraces (stippled), unfrozen areas (vertical stripes),
sorted circles (three circle symbols) and non-sorted stripes
(dashed) mapped for the project were easily identified on the
computer screen in 3D mode. Unfortunately, the 3D mode cannot
be shown on this 2D figure.

Southern Nunavut

Permafrost features and the surficial geology of another
potential mine site were mapped in southern Nunavut.
Individual non-sorted circles in till areas and ice wedge
polygons in glaciofluvial deposits (not shown) were easily
identified and mapped using PurVIEW™ (Figure 4).
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Fig. 5. Fragment of a surficial geology map (coloured polygons)
showing locations of non-sorted circles (three circle symbols) for
the Kivalliq site.

Conclusions

PurVIEW™ has been used successfully to accurately map
permafrost features in northern Canada and northwestern
Alaska. The ability to zoom in to the features assists greatly
in their accurate delineation and the availability of the
ArcGIS tool kit provides numerous options for the
production of final maps and diagrams.
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OcoOenHocthio EHuceiickoro CeBepa, BKJIIOYAIOIIEro pailoHbl HUXHEH uactu p. Enucen,
akBatopuro EHucelickoro 3ammBa, BOCTOYHBIM ['bigaH M 3amaaHelii TalMbIp, SABISETCS LIMPOKOE
pacrpocTpaHeHHe 3aCOJICHHBIX KPUOTEHHBIX JUCIEPCHBIX OTJIOKEHUM B BEPXHEH YaCTH T'€0JO0THYECKOTO
paspesa.

Crenenp 3aconmennoctu (Dsal, %) — xapakTepucTuka, ompenensomas KOJIMYECTBO
BogHOpacTBOpUMBIX cojiei B oTiokeHusx (I'OCT 25100-95). K 3aconéHHBIM KPHOTEHHBIM OTJIOKESHUSIM
OTHOCATCS TOPOJIbI, Y KOTOPBIX COJIEpP:KaHUE JIETKOPACTBOPUMBIX cojied B I Ha 100 r cyxoi mopojsl
MIpEBBIIACT MJIs TbUIeBaThiX neckoB — 0,05 %, mms meckoB — 0,1 %, mns cynmeceit 0,15 %, nnst cyrinus-
k0B — 0,20% u s rauH — 0,25% (CHull 2.02.04-88).

3acoieHHe IMOpOJ CBSI3aHO C OCAJAKOHAKOIUIEHMEM BO BpeMsi MOPCKHMX TpaHCIpeccuil B
IJICHCTOLIEHE U ToJiolleHe [2; 4]. B mepuojbl MOBBIIIEHUS YPOBHS MOPS MPOMCXOJMIIO HAKOIUICHUE
OCaJIKOB C WJIOBBIMH COJIEHBIMH pacTBopaMu. [Ipomep3aHue OTIOXKEHUU cpasy IOCie BbIXOAA M3-T0J]
YPOBHSI MOpsI 00€CTICUMIIO COXPAHEHHE B HUX CEIMMEHTAIIMOHHBIX coseil Mmopckoro tumna (Na>>Mg,Ca;
CI>>S04,HCO3).

[IpucyTcTBHE JIETKOPACTBOPUMBIX COJEH MPUIAACT MEP3JIBIM M OXJIAKICHHBIM T'PYHTaM
cneruduueckue yepTsl. COMM MOHIKAIOT TEMIIepaTypy 3aMep3aHusl TPYHTOB, BIUAIOT HA UX COCTOSHUE,
MEXaHHYECKHe CBOWCTBA M (Pa3oBBIH cocraB Biaru. MX mepepacrpenencHue 1mo pas3pesy, MPHBOIUT K
(GbOpMHUPOBAHHIO KPHUOIMAIOB (HE3aMep3alolINX COJEHBIX PAcTBOPOB). 3aCOJIEHHBIE TPYHTHI, a TaKxke
KPHOIIATH, OKa3bIBAIOT arpecCHMBHOE BO3JCHCTBHE Ha OeTOHHBbIE (YHIAMEHTBI, METANIMYCCKUE U
KeJle300eTOHHBIE KOHCTPYKIUHU. JlMHaMHMKa TEeMIEepaTypHOrO peXHMMa 3acoJeHHBIX TIpPYHTOB B
3HAYUTENILHO OOJBINEH CTETMEeHU, YeM JIJIsl HE3aCOJICHHBIX TMOPOJ, BIUSET HAa M3MEHEHHE UX COCTOSHUS
(TBepaOMEpP3I10€, INIACTUIHOMEP3IIOE, OXJIAXKIEHHOE) U PU3UKO-MEXaHUUYECKHE CBONCTBRA.

Mopckue conu B OTIOKEHHUSX CIy>KaT HHIWKATOPOM MOPCKUX YCIOBUN HAKOIUICHUS, U TEM
CaMbIM, TIO3BOJISIIOT PEKOHCTPYUPOBATh JaHAMA(THBIE OOCTAHOBKM POCCHICKOW ApPKTHKH B
IUICHCTOIICHE U TOJIOIIEHE, PEKOHCTPYKLHUS KOTOPBIX MPOJOHKAET OCTaBaThCSA MPEAMETOM OCTpOit
Hay4yHOU Juckyccud. HecMmoTpsi Ha oOOWIMpHBIA MaTepuan MO YETBEPTUYHBIM OTJIOKEHHUSIM CeBepa
3anagHoit Cubupu, gaHHBIE 00 WX BO3pacTe, CTpaTUPUKAIUM U, OCOOEHHO, T'eHE3WcCe KpaitHe
HeoAHO3HauHbl. [lo 3TMM Bompocam 4acTo, B 3aBUCUMOCTH OT METOJOJIOTMUECKHMX M TEOPETHUECKUX
BO33pEHUH, CHIEIMATUCTAMH Pa3BUBAIOTCS COBEPLIEHHO MCKIIIOYAIOIINE IpYT Apyra runote3bl. Oco6eHHO
3TO KacaeTcs BOIMPOCOB MPOUCXOXKJIEHHUS TOJNIIM BAIyHHBIX CYTJIMHKOB (IIMAaMUKTOHA), Xapakrepa M
TJIOIIAJICH OJIEJICHEHUH, X KOJMYECTBA U COOTHOIICHHSI C TPAHCTPECCUSIMU APKTHYECKOTO OKEaHa.

K mnHacrosmemy BpeMeHH (QaKTHUYECKHII MaTepuad IO CTENeHH 3aCOJICHHs YeTBEPTHUHBIX

oTnoxkeHui ceBepa 3anmaaHoit Cubupu yactuuHo 00001eH. CocTaBieHa KapTa 3aCONEHHOCTA MEP3IIBIX
nopoxn tepputopun AHAO [3] macmraba 1:3 500 000. CreneHp 3aconeHMs M COCTaB BOJHO-
PaCTBOPUMBIX COJIEH YETBEPTUUHBIX OTIOKEHUN BOCTOUHOTO ['binaHa, mobepexwuii Enuceiickoro 3anuBa
1 OoCcTpoBOB Kapckoro Mopsi MpakTUYECKU HE MCCIEAOBAaHbl U Ha KapTe HE OoTpakeHbl. HoBbIE NaHHbIE,
MOJTy4YeHHBIE BO BPEMsI IOJIEBBIX PabOT KOMILJIEKCHOM SKCIEAUIMH WHCTUTYyTa Kprochepsl 3emmu CO
PAH, BHWHHOxkeanreomorun u reorpapudeckoro ¢akynpreta MIY, B pamkax NIporpaMMel
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Mexaynapoanoro IlonsipHoro I'onma, mo3BOJIMIM yCTaHOBUTH OCOOEHHOCTH pacHpeseieHus cojieil B
MEP3JIBIX MOPOJax OCHOBHBIX I'€0JIOr0-reHeTHuecKuXx koMiuiekcoB Enncelickoro Cesepa. Briepsbie Oblia
COCTaBJI€HAa KapTa 3aCOJICHHOCTH KpPHUOTE€HHBIX 4YETBEPTUYHbIX OTIokeHHH Enuceiickoro Cesepa
(macmrad 1:1 000 000) no rmyOunst 15-20 m (puc.1). [octpoenue kaptsl BoimonHsigock B 'IC-nakere
ArcGIS Desktop 9, B paBHOYroibHOH TNoONEpeYHO-IMIMHAPUYECKON mpoekiun [aycca-Kprorepa,
BBIYHCIIEHHOM 110 NapameTpam aiunncouaa Kpacosckoro, B cucreMe koopauHar - [Tynkoso 1942 s 30u
Nel4 u 15.
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Puc. 1. KapTa 3ac0o/IeHHOCTH KPHOT€HHBIX YeTBEPTHYHBIX 0TJI0KeHUiT EHuceiickoro Cesepa
a0 rayounsl 10-15 m macmrra6é 1:1 000 000
CremneHp 3aCOJICHUS TIECYaHO-TIMHUCTHIX oTNIoKeHwmit: 1. 3aconéunnie (6onee 0,2%); II. Crabo3aconéHHbIe
(0,05-0,2%); 1II. Heszaconéunsie (0-0,05%); IV. He3aconéHHele MNOACTUIAIOTCA  CJ1a003aCOJEHHBIMH,
V.He3aconéunsie momctmmaroTcs 3acoinéHasiMu;, VI. Omopubie paspessl: 1. m. Jleckuno, 2. o. CuOupskoBa,
3. . Jukcon, 4. yp. Marpénun Jlor, 5. yctee p. Kpectesinka, 6. M. Ilaiitanckmii, 7. M. Comounas Kapra,
8. yp. Kpacwusrii fp, 9. M. 3BepeBckuit, 10. ycroe p. Hap3oid, VIIL. [Ipoduns mo muaumn A-Al

JaHHbIMU U1 TOCTpOEHUs KapThl mociyxwin coBpemeHHass [IMP (SRTM) reppuropun PO,
rocyJlapCTBEHHasl reojiormueckas kapra P® mimuoreH-yeTBepTUYHBIX 0Opa3oBaHuii macmTaba 1:1 000
000 [1], yrounenHnas reomopdonorudeckas cxema paiiona macmrada 1: 1 000 000 (cocraBneHHas
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aBTOpaMH), a TakXKe pe3yJbTaTbl HKCHEAUIMOHHBIX pPabOT, UTONOM KOTOPBIX CTalO0 YCTOHOBJICHUE
CTENEHU 3aCOJIEHUS, 3aKOHOMEPHOCTEH pacrpeieieHus] 1 K3BMEHEHHs COCTaBa HOHOB BOJJHOPACTBOPUMBIX
COJIe OCHOBHBIX I'€0JIOTO-TEHETHYECKUX KOMIUIEKCOB Y€TBEPTUYHBIX OTIOXKEHHUI OeperoB Exucerickoro
3aJIuBa.

Ha ocHoBe ux CONpsHKEHHOTO aHaiM3a Hccienyemas TeppUTOpHsl Oblia pas3jefieHa Ha MATh
KpPYIIHBIX PailOHOB.

Bo-niepBbiX, pailoH 3aCOJIEHHBIX CPEAHETUIEUCTONEHOBBIX MECYAHO-TIIMHUCTBIX OTJIOKEHUM
(canuyroBckux), ciarapmmx 60 - 120 MmeTpoBbie moBepXHOCTH. CTENEHb 3aCOJICHUS MBIJIECBATHIX MECKOB
nocturaetr 0,06 %, a ruH - 1,2 %. CocTtaB coseli MOPCKOH, XJIOpUIHO-HAaTpUEBbI. BepxHss ydacTh
pa3pesa CoJIepKUT MEHbIIIee KOJMYECTBO coJiel (0cTaBasiCh XJIOPUIHO-HATPUEBOM) 10 TIIyOUHBI 4 M, YTO,
OUYEBHUHO, CBS3aHO C PACCOJICHHMEM BEpXHEH MayKu OTIOXKEHUH B pe3yibTare KoJleOaHWN MOIIHOCTH
CE30HHO-TAJIOTO CJIOS WM B pe3ysibTaTeé YacTHUYHOTO DPACCOJIEHHS, B pe3yJbTaTe JACHYAALMOHHBIX
MIPOLIECCOB HA CKJIOHAX.

Bo-BTOpBIX, pailoH ci1a003aCONICHHBIX BEPXHEIUIEMCTOLICHOBBIX (KA3aHIIEBCKUX) MOPCKUX
TVIMHUCTBIX M TIECYaHBIX OTJIOKEHHUH (abcomoTHbIe oTMEeTKH moBepxHocTel: 30 — 60 meTpoB). CreneHb
3aCOJICHUS TJIMH, CIAraloluX JaHHBIM reoMOpPOIOTHIECKUI YPOBEHbD, 0 CPABHEHHIO C TPEIBITYIINM,
najiaet u coctasiget Bcero quib 0,5 %, neckoB — 0,05 %. ITo coctaBy HOHOB BOJIHOPACTBOPUMBIX COJIEH
JAaHHBIE OTJIOKECHHSI OTHOCSTCS K XJIOPUIHOMY THUITY 3aCOJICHUs (COAEpKaHHE MOHA XJIOpa CYIIECTBEHHO
IIpeBBILIAET 0011ee CoJepKaHNe AaHNOHOB; aHAJIOTUYHAs CUTYallus HAOJII0JaeTCsl U C MOHOM HaTpusi).

B-TpeTpux, pailoH HE3aCOJEHHBIX OTJOKEHUM, 3aHATHII KOPEHHBIMM MaJOMOUIHBIMU
rpy0000IOMOYHBIMU TIOPOJAMH, KOTOPHIE B CBOIO OUYEpEe]b MEPEKPHITHl HE3aCOJICHHBIMH O3E€pPHBIMHU,
AJUTFOBUAJIbHBIMU M CKJIOHOBBIMU OTJIOKEHUSIMU.

B-deTBepThIX, paliOH HMMEIOIUN JABYXCIOWHOE CTPOCHUE U CIAralmollivii IOBEPXHOCTU C
abcomoTHpIMU oTMeTKamu OoT 30 1o 60 meTpoB. He3aconéHbie aumroBUaIbHbIE U CKIIOHOBBIE OTIIOKCHHUS,
MOJCTUIAIOTCS  CJIa003aCOJICHHBIMU  BEPXHEIICHCTOIIEHOBBIMU  (Ka3aHIIEBCKUMHU)  MOPCKUMU
OTJI0)KeHUsIMU (cTeneHb 3aconenus riauH 0,5 %, neckoB — 0,05 %; cocTaB BOOJHOPACTBOPUMBIX COJEH -
XJIOPUIHO-HATPUEBBIH).

W, nHakoHel, NATHIA pailOH, UMEKIOLIMKA TaK K€ JBYXCIOMHOE CTPOEHUE M CJArarollui
noeepxHoctu ot 30 M 10 ype3a mops. He3aconénbie BEpXHEIIEHCTONEHOBBIE OTJIOXKEHHSI MOIIHOCTBIO
15-20 meTpoB, MNOACTUIAIOTCA 3aCONEHBIMM BEPXHEIUIEUCTOLEHOBBIMU MOPCKUMH TJIMHHCTBIMU U
MeCYaHbIMU OTJIOKEHUsIMU  (cTeneHb 3acosienuss rtiauH 0,5 %, mneckoB — 0,1 %). Cocras
BOJHOPACTBOPUMBIX COJIEH - XJIOPUIHO-HATPHUEBBIM.

B nanbueiimem, 6naronaps moaymo Spatial Analyst mporpammsr ArcGIS Desktop 9 nonydennsie
BBICOTHBIC YPOBHH, ObUIN BBIJICTCHBI U3 U poBoil Moaenu penbeda (SRTM). Jlna yTouHeHus: rpaHuIl
pailoHOB OblJa WCIONB30BaHA TOCYJapCTBEHHAs reojoruueckas kapra P® mimoreH-4eTBepTHYHBIX
o0pa30BaHMii, a TAK)KE Pe3yJIbTaThl HATYPHBIX HCCIIETOBAHUH.

Tax ObUTIO yCTaHOBJIEHO, YTO B paifoHe mocénka /lukcon (ceBepHee 73,5 rpaf. c.ui.) GeperoBbie
OOHAKCHHUSI  CJIOKEHBI ~ TMAYKOW  BEPXHEIUICHCTOICHOBBIX WM TOJIOLNICHOBBIX  HE3aCOJCHHBIX
KOHTUHEHTAJIBHBIX CYNECYAHbIX OTJIOKEHUHM, YXOIALIMX IO COBPEMEHHBIM ype3 Mops. [laHHbIe
JILJTUCTBIC OTJIOKEHHUS BMEIIAIOT MOIIHBIC (00j1ee 10 M) CHHICHETHYECKUE TIOJUTOHAIBHO-)KMIIBHBIC JIbIbI
(;menoBbiit komruiekc). Ilpenmonaraercs, 4TO AWUCHEPCHBIE OTIOXKEHHUS MOJCTHIAIOTCA KOPEHHBIMU
CKaJbHBIMHU TIOPOJIaMHU, BBIXOISIIIMMH B OEpErOBBIX 0OphIBaX U OCYIIKaX.

[Tpu coctaBiieHuu KapThl ObUIa IPOBEJEHA COOTBETCTBYIOLIAs IeHEepaTu3alusl.

K xaprte Obl1 mocTpoeH npoduiib U cocTaBleHa aTpuOyTUBHAS TaONHIIA, B KOTOPOU MEePEUHUCICHBI
OCHOBHBIE T'€0JIOT0-T€HETUYECKUE TUIIbI OTIIOKEHHM, TPUBEACH UX MPEUMYIIIECTBEHHBIM COCTaB, yKa3aHa
CTEeNEeHb 3aCOJICHHs, CpPEIHEroJoBas TeMIlepaTypa IOpoJ Ha TMOJOIIBE CJO0A TOJIOBBIX KojeOaHUM,
MOIIIHOCTb, & TAKXK€E I1€PEUNCIEHBI OCHOBHBIE MEP3JI0THBIE ITPOLIECCHI.

CocraBiieHass KapTa pacHpOCTPAaHEHUs KPUOTECHHBIX 3aCOJEHHBIX YETBEPTUYHBIX OTJIOKEHHUU
Enuceiickoro Cesepa (macmtad 1:1 000 000) 1o rimyounst 15-20 M yTOUHSET HHKEHEPHO-TEOJIOTMYECKHUE
CBOMCTBA MOPOJ] M MOXKET OBITh UCIIOIH30BaHa MTPU MHKCHEPHBIX U3BICKAHUAX TIPH CTPOUTEIIbCTBE.
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HUHTEI'PALUSA ITPOCTPAHCTBEHHBIX TIAHHBIX HA TEPPUTOPHUIO
APKTHUKHN U TEOMOIEJIUPOBAHUE N'PAHUILLl KPUOJIUTO3O0HBbI

A.A. MenseaeB
Hucmumym eeoepaghuu PAH, a.a.medvedeffl@gmail.com

SPATIAL DATA INTEGRATION FOR THE ARCTIC TERRITORY
AND GEOMODELING OF CRYOLITHOZONE BORDERS

A.A. Medvedev
Institute of Geography RAS, a.a.medvedeffl@gmail.com

OrpoMHbIe 00bEMBI IPOCTPAHCTBEHHBIX JaHHBIX M UX JTUHAMUKA CTaBST 3ajauy CO3/IaHUs y3JI0B
MHTETpalui WHPOPMALMOHHBIX pecypcoB. MHTerpauus AaHHBIX MpeJHa3HaueHa, MPEXIE BCEro, I
dbopMHUpOBaHMS  €IWHOTO HMHGOPMAIIMOHHOTO TMPOCTPAHCTBA IO MPEAMETHBIM  O0JacTsIM H
TeppUTOpUANbHOMY OXxBaTy. OOBEKTOM HWHTErpalud [0 JaHHOMY HCCIEIOBAHUIO  SIBISIOTCA
MH(POPMALIMOHHBIE PECYpChl Ha TEPPUTOPUI0 APKTHKH, XpaHSIIIUECS B pPACIpelesieHHBIX CHCTeMax
IaHHBIX (web-cepBepax) U reomopranax. Takke MCTOYHMKAMM JIaHHBIX SBIISIOTCS HAay4HO-
uHpopmannonusle pecypcel MHctutyta reorpapuu PAH B Buzme 06a3 reoJaHHbIX M METaJlaHHBIX,
CTPYKTYpUPOBAaHHBIX (10 ompeneneHHoMy ¢GopMaTy) ¢aillioB JaHHBIX, OOBEKTHBIX (ailloB JaHHBIX
(mpocTOi TEKCT, JOKYMEHTBI, H300paXeHUs U JIp.), JNEKTPOHHBIX aTJIaCOB.

UccnenoBaTenbckue 3aladyd MO JTaHHOW TPEAMETHOM 00jacTh  pemanuch Ha  0ase
reoMH(pOPMALMOHHBIX METOJIOB MpeoOpa3oBaHus U OOpaOOTKU MPOCTPAHCTBEHHBIX JAaHHBIX, BKIIOYas,
ananutuaeckue ['MIC u pecypcoeMkre TEXHOJIOTUY, peanzyemele B I'pun-cucremMax. 9T HHCTPYMEHTHI
o0ecrneynBaroT MOTEHIMAIBHOIO M0JIb30BATENs BO3MOKHOCTBIO MHTEIPUPOBATh UMEIOIINECS PECYpPCHI B
CBOU TIEpCOHANIbHBIC JaHHBIE, IPOrPaMMHbBIE MOAYJIM UHTETPALlUH U TIPEOOPa30BaHMS.

Wcnonb3yeMplii BapuaHT OpraHu3anud HMHGOPMALMOHHOMW Cpeapl — KIMEHT-CepBepHas
apXUTEKTypa: JnaHHble XpaHATcs B B/l Ha cepBepe M MHOruMe MOJIb30BATENN HMMEIOT BO3MOKHOCTh
oOpamaTeCsi K OJHOMY MACCHUBY [JaHHBIX, YINPOILIAETCS aAMHHHCTPUPOBAHUE MIaHHBIX, IOSBISETCS
BO3MOXXHOCTb I1apajUIEIbHOIO COBMECTHOTO PEJAKTUPOBAHUSA W BEICHMs HECKOJIBbKUX Bepcui. [l
BO3MOYKHOTO COBMEIEHUSI pabOThl W pa3BUTUS MH(MPACTPYKTYPHl HEKOTOPBHIE KOMIIOHEHTBHI M PECYpCHI
BoiieneHsl - 310 [MC u I'pua-mHCTpyMeHTapuH, Kak CaMOCTOSTEIbHBIE KIMEHTCKHE IPHIIOKEHUS.
B srom cnyuae pacmpeneieHHas CHCTEMa HMMEET LIEHTPAJIM30BAaHHYIO APXUTEKTYpY C 3JIEMEHTaMu
JelleHTpaTU3aliHy.

B pesynbrate uHTErpanuu HMHOOPMAIMOHHBIX PECYpPCOB Ha TEPPUTOPUIO APKTHUKHU, CAETaHa
OLICHKa TEMaTHYEeCKOro OXBaTa HWH(POPMAIMOHHBIX PECYpPCOB, a TaKKe€ NPOU3BEJEHA aJanTaius
MH(POPMALIMOHHBIX PECYpCcoB Jisi NOTpeOHOCTEH MOTEeHUMANbHBIX IoJib30BaTeneil. B mpouecce padot
MOJyYeH psI HOBBIX pE3yJibTaTOB B (OPMUPOBAHMU KIACCU(UIMPOBAHHBIX M  CTBHIKYIOIIUXCS
MH(POPMALIMOHHBIX PECYPCOB OT Pa3HbIX MCTOYHMKOB JIaHHBIX, «KOHCTPYUPOBAaHMM» HOBBIX 3HaHWH Ha
OCHOBE XPaHWIMI] MAacCUBOB MeTauH(pOpMallMM M OpraHu3aluu WHGOPMALMOHHOTO MHTepdeiica s
CHEIHAMCTOB IO KOHKPETHBIM HaIpaBICHUAM (GYHIaMEHTAIbHBIX M MPHUKIAJHBIX HCCIEI0BaHUM.
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WHTerpanust ceTeBbIX PECypcoB OCYILIECTBICHA Ha OCHOBE CETeBbIX BeO-cepBHCOB, KOTOpBIE Takxke
ABJIAIOTCS  JIEMEHTaMu TexHoioruu ['pun, a wuHrerpauus pecypcoB B Buiae [MC-npoexros
noanepxkuBaerca  cereBbIMH  aHamuthyeckumu  [MC, d9ro 1mo3BONSET TOBOPUTH O  MOJHOM
MHTEpOIepadeIbHOCTH IPOCTPAHCTBEHHBIX TaHHBIX.

OpHolt M3 moj3ajgay JaHHOTO HCCIIENOBaHMs SIBJSUICS MPOIECC T'€OMOJEIMPOBAHMS Ha OCHOBE
BJIMSIHUS U3MEHEHUs Kinumata. st Teppuropunt ApKTHKHM IPOTHO3bI M3MEHEHUS KJIMMaTa UMEI0T 0c000
Ba)kHOE 3HaueHue. Habmoqaemas B HacTosIee BpeMsl TeHISHIUA K €r0 TOTETUICHHIO MOXKET IPUBECTH K
r7100aJIbHBIM U3MEHEHUSM COCTOSHUS OKpYXKarolled NMpUpoIHON cpeabl B LienoM. B cBsA3M ¢ 3TuM ObLIO
IIPOBEJIEHO CLIEHApHOE MOJEIMPOBAHNUE W3MEHEHUs TpaHMIl KPHUOJIMTO30HBL. B uacTtHocTH, OBLIM
paccYuTaHbl 1 CMOJCIIMPOBAHBI M3MEHEHUS 00acTeit ce3oHHoro npotanBanus Ha 2020, 2050 u 2080 rr.

Kak u3BecTHO, Ha CE30HHOE IPOTAaMBAaHUE BIMSET PAJ KIMMATHUYECKUX M JIUTOJIOTMYECKHX
(bakToOpoB, a TakXke CBOWCTBA MOJCTHJIAIOLICH MOBEPXHOCTU M Oporpaduyeckue XapakTepucTUKu. s
reOMOJICIMPOBaHMsl TPAaHUL] KPUOJIUTO30HBI, U 00JacTeil CE30HHOrO MPOTaMBAHUSA B YACTHOCTH, OBLIM
WCIOJIb30BaHbl M3BEeCTHBIE Mojenu odOmed mupkyssimuu (MOIL) armocdepst: 1) Kanaackoro mentpa
KJIIMMatuueckoro mojaenupoBanus u aHanu3a (Canadian Centre for Climate Modelling and Analysis) —
CCCma B aByX ee creHapusax a2a u b2a; 2) ['ocyaapcTBeHHOro 00beIMHEHNS HAYYHBIX M MPHUKJIATHBIX
uccnenoBanuii Asctpanuu (Commonwealth Scientific and Industrial Research Organisation) — CSIRO;
3) JBoitnas moznens Llentpa Xsmmu B Benukobputanuu (Hadley Centre Coupled Model) — HadCM3
Bepcus 3. Takke, IpyU reoMOAEIMPOBAHUU OBLIM MCHOIb30BaHbl 0a3a reoJaHHBIX M30JIMHEHHBIX MOJei
HUBAJIBHO-TJISIUANIBHBIX XapaKTEPUCTUK Ha TeppuTopHuio Poccuu, Habopbl MPOCTPAHCTBEHHBIX JaHHBIX
0 TOJICTHJIAIOINEH MTOBEPXHOCTH (JIaHAIAPTHBIE U TIOYBEHHBIE T€OMH()OPMAITMOHHBIE CIION).

OTH HaOOpPbI MPOCTPAHCTBEHHBIX NAHHBIX IO3BOJIMIM IPOM3BECTH I'€OMOEIUPOBAHHE M AATh
IIPOrHO3 HAa PETHOHAJIBHOM M JIOKAJIBHBIX YPOBHSX, BBIACHATH IPUUMHBI BOSMOXKHBIX U3MEHEHUM, a TAaKkKe
IpeJ/icKa3aTh CE30HHBIE U JOJITOCPOYHbIE U3MEHEHHUS.

Wntepnperanus, BuU3yanu3auuss U KapTorpadpuueckoe Oo(OpMIIEHHE pPAaCUYETHBIX MPOTHO3HBIX
JAHHBIX OCYILLECTBISUIUCH C UCMOIb30BaHUeM nakeTa nporpamMm ArcGIS. OOpaboTaHHbIe KIMMAaTUYECKUE
MOJIEJIN COIJIACOBaHbI ¢ HU(PPOBON MOJEIBIO peiabeda, YTO MO3BOJIMIO HOTYYUTh YTOUHEHHbBIE MOJEIH,
YUUTBIBAIOIINE BHICOTHBIE 3aKOHOMEPHOCTH PacIpeeIICHNUS.

[Ipucymme 1aHHOMY HanpaBJICHUIO HCCIENOBAHMM HEJIMHEWHOCTh M CTOXaCTUYHOCTH
CYLIECTBEHHO OTpPaHWYMBAIOT BHIOOP METOJOB M MHCTPYMEHTOB, NMPHUIOJHBIX ISl OLEHOK OyIyIux
U3MEHEHUH, OCTaBJIsIsl OTHOCHUTENBbHO IIMPOKHE (M JaJeKO HE HCUEpIaHHbIE HAa CErOAHSIIHUN JIEHb)
BO3MOYKHOCTH JIMIIb JUIsl (PU3UKO-MAaTEMaTHUECKOro reoMoaenrposanus. OneHka Oynymux U3MEHEHUH
IPUHLMINAAIBHO BO3MOJKHA JIMIOIb B BHJE HEKOTOPOIO BEPOSTHOCTHOIO IPOCTPAHCTBEHHOI'O
pacrpesienieHus, TaKk 4YTO 3a/ada MPEeACKa3aHus CBOAMTCSA K ONPENETICHUI0 BEPOSTHOCTHBIX (DYyHKIMI
pacripeieieHus pa3HbIX XapaKTEPUCTHK B OyIyIieM, a He K IPOTHO3Y €€ 3BOJIIOLIUU BO BPEMEHHU.

B  kauecTBe SKCHEPUMEHTAJIBHOTO TIE€OMOJEIMPOBAHUSA  HCIOJB30BAINCH  HMHCTPYMEHTHI
re0CTaTUCTUYECKOI0 aHallN3a, KOTOpbIe BKIIKOYAIM TPEHIOBbIE U perpeccCuoHHbIe Mojeu. K coxanenuro,
TPEHIOBbIE MOJICJIN TPU PETPOCIIEKTUBHOM U TEPCIIEKTUBHOM IMOIXO0/I€ B JaHHOW MPEAMETHON 00JIacTH
3(QGEeKTUBHBI TOJIBKO MPH OJHOHANPABIEHHOCTH Ipoliecca M OJHOPOAHOCTH BO3JEHCTBUS BHEIIHUX
(dakTOpoB Ha pa3BUTHE OOBEKTA, KOTJA MPOIEecC 00JagaeT WHEPIUEH U SBOJIONHOHHONW JTUHAMUKOM,
U TpeOyeTcsl 3HAUUTEIbHBIN NepHol OLeHKHU. [IpuMeHeHne perpecCHOHHOTO MOJIEIMPOBAHUS CTPOMIIOCH
Ha M3MEPEHUH 3aBHCHUMOCTH MPOTHO3MPYEMOTo MapameTpa OT pa3HbIX (DAaKTOpPOB — Ha YaCTHOM WM
MHOKECTBEHHOW PErPECCUU.

B pesynbrare uccnenoBanuil Oblla Ipou3BeieHa UHTErpaLMsl pa3HOPOIHBIX MPOCTPAHCTBEHHBIX
JAHHBIX IO MPEIMETHOM 00yacTH, a TaKXKe OSKCIEPUMEHTAJIbHOE TI'€OMOJIEIMPOBAHUE Ha OCHOBE
OpPraHU30BAaHHBIX JaHHBIX. Pe3yipTaTaMu reoMOAEIMPOBAHUS CTAIM HE TOJIBKO NMPOrHO3HBIE MOJENIN Ha
pasHBIX MAacIITaOHBIX YpPOBHSX, HO M KOHLENTYJbHas CXeMa MOJEIMPOBAHUS, KOTOpas MOXKET
JVUHAMUYECKH MEHATbCS MpU J00AaBIEHUMM HOBBIX JIaHHBIX WJIM IIpU  YCOBEPIIEHCTBOBAaHHU
KIIMMaTH4eCKUX  Mognened. Takasg KapkacHasg CcUCTEMa MHTEIpallUd W T'€OMOJEIMPOBAHUS
IIPOCTPAHCTBEHHBIX JaHHBIX HEOOXOAKMMA Ul KOMILJIEKCHBIX reorpauyeckux Ucciae10BaHui ApKTUKY U
111 GOPMHUPOBAHUS MEKPETHOHAIBHBIX HH(PACTPYKTYPHBIX KIIACTEPOB.

Paboma evinonnena 6 pamkax npoexkma PODU 12-05-00964.
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KAPTOI'PA®UPOBAHUE TEPMOKAPCTOBBIX ®OPM PEJIBE®A B 30HE
MACCHUBHO-OCTPOBHOUN KPUOJIUTO30HbBI 3ATTIATHON CUBUPU

O.E. Ilonomapesa, H.M. bepauukos, A.I'. I'paBuc
Hncmumym xpuocgepor 3emnu CO PAH, o-ponomareva@yandex.ru

MAPPING OF THERMOKARST FORMS IN WEST SIBERIA SPORADIC
PERMAFROST ZONE

O.E. Ponomareva, N.M. Berdnikov, A.G. Gravis
Earth Cryosphere Institute SB RAS, o-ponomareva@yandex.ru

B nuteparype [1,2,3] oTmedaercs HIMpPOKOE pa3BUTHE DPA3NIMYHBIX IO BpEMEHU OOpa30BaHUSA
TEPMOKapCTOBBIX (QopM Ha ceBepe 3amagHoii CuOUMPH M yKa3bIBaeTCs, YTO COBPEMEHHAasl TWHAMHUKa
nporecca wu3ydeHa cnabo. IloBropHoe pgemmdpupoBaHHe o03€p M MapIIpyTHbIE HaOIIOIEHUS,
BbInojHeHHbIe JI.M. BeiicManoMm [2], mO3BOJWIIN YCTaHOBUTD, 4TO B nepuoj ¢ 1949 nmo 1972 r B noazone
CeBEpHOM Talru, YCIOBUS Ul Pa3BUTUS TePMOKapcTa ObLIM HEOJIaronpHsTHBL, TIOATOMY CYIHIECTBEHHBIX
W3MEHEHUN OEeperoBbIX JIMHMUKA 03ep OOHapykeHo He Obuto. B cBsizm ¢ Tem, uto ¢ 1972 mo 2012 rr.
KIIUMaTH4eckne ycioBusi B HanpiMckom paiione TromMeHCKO#M 001acTH MEHSIUCH B OJaronpusTHYIO NS
pa3BUTHS [IPOLIECCA CTOPOHY, Mbl 33JJAJINCh LIEIbI0 IOBTOPUTH UCCIIEI0BAHUS AMHAMUKH TepMOKapcTa. 3a
40 ner, mpomeamumx ¢ 1972 r. TemnepaTyp BO3ayXa MOAHsUIACh B cpenHeM Ha 2° (puc. 1.), Temmneparypa
MHOT'OJIETHEMEP3JIbIX opoA 1o 16 ckBakmHaMm MoBbIcHIACh B cpeaHeM Ha 0,6°, Hanmpumep, B CKBaXKUHE
12-75 (puc. 2) Temneparypa noansuiack ¢ -0,8° (3amep 30. IX. 1975) no -0,115° (3amep 05.IX. 2012 r.
Tounocts 3amepa cocraBiaser 0,03° ¢ yuyeToM TapUpOBKHM KaXIOro JaTydMka), a MOIIHOCTh
CE30HHOTAJIOro cios yBennyuiack Ha 1/3. Ha otaenpHbix yuacTkax kpoBist MMII onyctunack Huxe 2 M.
[Ipousomenime wu3MeHeHUs, Ha (OHE YBEIMYEHHUs KOIUYECTBAa JIETHUX AaTMOC(HEpHBIX OCAaJKOB,
MI03BOJISIU MPEANOI0KUTh, YTO AKTUBU3ALIMSI TEPMOKApCTa HEU30EkKHA.
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Puc. 1. Cxema paiioHa ucc/ieJ0BaHUIl U CpeHEr010Basi TeMIepaTypa Bo3ayxa
10 JaHHBIM MeTeocTaHuuu HaabiM ¢ iuHMel TpeHaa.
Yenosnvie 3naku: 1 — MeCTO Ha3eMHBIX UCCIIEIOBaHUM, 2 — 03€pHO-aJITIOBUAJIbHASI pABHUHA

Jis w3ydeHus COBPEMEHHOW AMHAMUKH TEPMOKAapCTa OBLJIO BBIMOIHEHO JeHH(pUpOBaHUE
MMEIOIIMXCS B HAIllEM PacHopsbKEHUHU, JTETHUX CHUMKOB 3a 1968 u 2007 rr. mo TeppUTOPHUH TUIOIIAIbIO
8959 191 M’ u MOCTPOEHBI KapThl 03epHOCTH MaciTadba 1: 50 000 Ha 3T BpemMeHHBIe cpe3bl. O3epHOCTh
B nipezenax Il o3epHo-amTioBUaNbHOM paBHUHBEI IO pe3yJibTaTaM 3TuX padot coctaBuia 13 %.
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Puc. 2. Pa3pe3 no ckBa:xxune 12 -75, pacnosio:keHHOH HAa TOP(PSIHO-MUHEPAJIBLHOM Oyrpe nmy4eHus
¢ pe3yJbTaTaMu 3aMepoB Temmnepatypbl nopoa Ha 30.IX. 1975 u 05. IX. 2012 rr.
YVcnosnvie snaku: 1 —topd, 2 a — criibHO 0TOpdOBAHHBIN TIECOK, 2 0 - c1abo 0Top(OBaHHBIN MECOK,
3a — mecok, 30 — Mecok ¢ BKIIOYEHUEM T'PaBHs U IPECBbI, 4 — CYTJIIMHOK, 5 — 7 - KpUOTE€HHBIE TEKCTYPHI:
5 — MUKpOIIIMUPOBAs YaCTOCIOUCTAs], 6 - MAaCCUBHAs, 7 - TOJICTOIIUPOBAs PEAKOCIOUCTASI.

ComocTaBneHne JaHHBIX, TOJyYEHHBIX IPU TTOBTOPHOM JIeIIH(PUPOBAHNH, TIOKA3AIIO0, YTO:

1) mnomaau 6oapmHCTBA 03ep ¢ 1968 o 2007 T. MpakTUYECKH HE U3MEHUIIUCH;

2) VCKIIOYEHHE COCTABIAIOT 2 CTOYHBIX KPYIHBIX (ILUIOMAZBI0 OKONO 53 ThIC KM®) 03epa,
PACIIOJIOKEHHBIX B KPA€BOW YacTH ITOCKOOYTpHUCTHIX TophssaukoB I o3epHO-amroBuaIbHON paBHUHBI.
CToK M3 3THX 03€p MPOUCXOIUT B 3a00J04YEHHBIE JTOKOMHBI cToka. B 2007 r. miomans 3TUX ABYX 03ep
cokparuiach Ha 1/3;

3) 3HaunTenbHbIC U3MEHEHUSI OOHAPYKEHbI B CTENIEHU OOBOJHEHHOCTH J0XKOuH cTtoka. B 2007 r.
B 3a00JI0YEHHBIX JIO)KOMHAX CTOKA BBISIBIEHBI MHOTOUMCIIEHHbBIE YYAaCTKU CBOOOJHON OT pacTUTEIbHOCTU
BOJHOM IOBEPXHOCTH, OTCYTCTBOBaBIIMEe Ha CHUMKax 1968 r. I[losBieHne OTKpBITONH BOJHOMN
MOBEPXHOCTH OOYCJOBJICHO YBEIMYCHHEM CTOKAa U, TIO-BHIUMOMY, OOBSCHICTCS YyBEIUYCHUEM
KOJIWYECTBa JIeTHHX ocaakoB B mociaemaue 10 nmer. K cokaneHwio, IojcyeT IUIOMIANM, 3aHMMaeMOi
OTKPBITHIM BOJHBIM ITPOCTPAHCTBOM IO UMEIOLIUMCS CHUMKaM HEBO3MOKEH.
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Takum 06pa3oM, momydeHsl 2 Ha MEPBBIA B3I UCKIIOYAOIIUE IPYT Ipyra (pakTa: coxpaHeHue
IUIOLIa O03€p U YBEIMYEHUE CTOKa B JokOMHax. OpHAaKo, y4MThIBas TECHYIO B3aMMOCBA3b
3a00JlaYiBaHMs C MPOLIECCOM ITYUYEHHS] U U3MEHEHHUEM ITyOHHBI IPOTauBaHUs MOPOJ, MOXKHO B KaUeCTBE
TUIIOTE3bl JJIsl JAJbHEHIINX MCCIEOBaHUI paccMOTpeTh cielnyomee OObSCHEHHE. Y BeITUYeHUe
KOJIMYECTBA JIETHUX OCAJKOB HE OTPa3swioCh Ha IUIOIIAIU 03€p, TaK Kak ObLIO CKOMIIEHCHPOBAHO
YBEJIMUEHUEM pa3Mepa IMOJ03EepHOro Taluka. B 3a00104eHHBIX JT0XKOMHAX CTOKAa B MOCIEAHHE TOIbI
oTMeueHO HoBooOpa3oBanrue MMII, uTo npuBeno K COKpaLIeHUIO MTOA3EMHOIO CTOKA U, COOTBETCTBEHHO
BBI3BAJIO YBEIMYEHHE IOBEPXHOCTHOI'O CTOKA.

[Tomumo nemmppupoBaHusi KOCMOCHHUMKOB, B paMKax MCCII€OBAaHHH OBbLIIM BBIIIOJHEHbI Ha3€MHbIC
HaOmroZIeHUsT Ha ABYX Oyrpax mydeHus. OIHUM U3 OOBEKTOB OBLT TOP(PSHO-MHUHEPAIBHBIN Oyrop co
CTapbIM TEPMOKAPCTOBBIM IOHMKEHHEM Ha BepliMHe. [JyOMHa TEpMOKapCTOBOIO IMOHMKEHUS
cocraBisma | M, momans - mpuommsuTensHo 150 M>. Paspes Gyrpa 3a mpenenaMu TepMOKapCTOBOTO
MOHMWXEeHUs1 1o ckB. 12-75 mpuBeneH Ha puc 2. IlpuumHOIl pa3BUTUSA TEepMOKapCTa, MPUBEALIETO K
00pa30BaHHUIO TIOHWKEHUS, TPEANONOKUTENFHO, ObUI TMOoXKap, ciay4yuBmmiics netom 1971 1. u
YHUYTOXXUBIIUK PACTUTEIbHBIA TMOKPOB U YacTh TOP(SIHOrO MOKPHITUS Oyrpa, 4YTO NPUBEIO K
YBEJIMUYEHUIO INIyOMHBI IPOTAUBAaHUS HA OTPAaHUUYEHHOM IO IJIOLIAAM YYacTKE, CJI0KEHHOM JIbIUCTBIMU
CyIecyaHO-CYTIIMHUCTBIMU OTJIOXKEHUAMHU. B Xoxe MapuipyTHoro obcnenoBanus 3Toro oosekra B 2005-
2008 rr., OBIJIO OTMEUYEHO, YTO pa3Mepbl MOHMKEHUSI OCTAIOTCS HEU3MEHHBIMU, & PACTUTEJIbHBIA TTOKPOB
W3MEHSIETCS, IPEXKAE BCEro, 3a CUET MOSABJICHUS HA JHUIIE MOHWKEHUS KycTapHUKOB. B aBrycre 2009 r.
H.I'. Mockanenko u [1.T. OpexoBsiM ObLIO 3aMEUYEHO yBEIMUYEHUE Pa3MEPOB MOHMKEHHsI, U B HEM ObLia
pa3bura HabmromaTenpHas cetb. COmocTaBleHHE TaHHBIX HUBEIUPOBOK 3a 2009 - 2012 rr. mokasaio, 4To
nocse 2009 r. 3HaYMTENbHOIO PACIIMPEHUS IUIAHOBBIX pa3MEpPOB MOHIKEHMsS He mpoucxoawo. Jlummb
B 2 TOYKAaX MMEII0 MECTO HE3HAUUTEIbHOE OTCTyMaHWE OpOBKM IMOHMKEHHSA, a TIIyOMHA MOHMKCHHS
OCTaBAJIACh MPEKHEH.

BropeiM Ha3zeMHBIM OOBEKTOM HCCIEAOBAaHUNA ObUl TOPQSHO-MHHEPATIbHBIN Oyrop ImydeHus,
PacCTUTENIbHBIA U YaCTUYHO TOPPSHOM MOKPOB KOTOPOTO ObUT YHUUTOKEH BO BPEMsI CTPOUTENIbHBIX PaloT.
O BO3HHMKHOBEHUHU TEPMOKApCTa Ha 3TOM Oyrpe MmyuyeHus, CBUACTEIbCTBYIOT PE3yJIbTaThl €01€3UUECKUX
HaOJI01eHU, BBIMOJHEHHBIX J0 W IOCJE CTPOUTENbHBIX paboTr. HaOmromeHus mokasanu, 4To Ocajka
Topa mpomomkanace 2 roma u coctaBwia 6onee 1 M. Ilocie yero ocaaka mnpekparuiach, 4emy
OaronpusITCTBOBAJIO BOCCTAHOBJICHHE PACTUTEIHLHOTO MOKPOBA. BhIMOTHEHHBIE HAOTIOACHUS MTOKa3alHy,
YTO JIOKQJIbHOE YHHUYTOXEHHE PACTUTEIIBHOTO M YaCTUYHO TOP(PSIHOrO IOKPOBa, KaK YyKa3bIBaeT
I0JI. Ilyp [4] na III o3epHO-a/UIIOBHAIILHOM paBHUHE, BEPXHSAS YacTh pa3pe3a KOTOPOW CJIOKeHa
SIUTCHETUYECKUMH 3a4acTyl0 IE€CYaHbIMU OTJIOKEHUSMH, NPUBOJUT K pPa3BUTHUIO TEpMOKapcTa Ha
OrpaHMYEHHOM I10 IUIOMAAN YYaCTKE, U BIIOCIEACTBUH MPOLECC OCTAHABINBAETCS.

IIpoBeneHHbIE UCCIIEOBAHUS TOKA3bIBAIOT, UTO:

1. B mpouuioMm nporecc TepMokapcera OblT IIUPOKO pa3BUT B npeneinax Il ozepHo-ammoBuanbHOR
Teppacsl. Ho, yunThiBasi HE3HAUUTENBHYIO TNTyOHHY TEPMOKAPCTOBBIX 03€p (10 3 M) MPUXOIUTCS
MIPU3HATh, YTO PACIIPOCTPAHEHUE IIpoLecca B IITyOMHY U TOI/1a ObLII0 HE3HAYUTEIbHBIM.

2. B COBpeMEHHBIX YCIOBHUSX TEPMOKAPCT MOXHO CUMTAaTh HEAKTUBHBIM, CylIs MO TOMY, 4YTO
IoIaau 03ep U KoHpurypamus ux 6eperosoii muanu ¢ 1949 o 2007 rT. HE MEHAIACH.

3. JlanHple O CTAaOWJIBHOCTM TIUIOMIQTM O3€p M HMX OYEepPTAaHUW HEOOXOAMMO JOTIOJHUTH
uHpopMaLrell 0 COCTOSHUM aKBAJbHBIX KOMIUIEKCOB M pa3Mepax IOJI03€pHBIX TaJIMKOB, YTO
MOBBICUT JJOCTOBEPHOCTDH BBIBO/Ia O HEAKTUBHOCTU COBPEMEHHOI'O TEPMOKAPCTA.

4. B cy0adpanbHbIX YCIOBHSX K Pa3BUTHIO COBPEMEHHOTO TEPMOKapCTa MOXET NPUBECTU
HapyLIEHHE PaCTUTEILHOIO0 OKPOBA, 00YCIOBIEHHOI0 X03MCTBEHHOM A€ATEIbHOCTHIO U (HJIH)
noxkapamu. OHaKo, mpoiiecc TepMokapera OyaeT MPOUCXOIUTh Ha OTPaHUYSHHOH IO, U
CO BPEMEHEM CTaHET HEAKTUBHBIM.

PaGote! BeinonHens! npu nogaepxke npoekra TSP (Thermal State of Permafrost), National Science
Foundation, rpaatr NSF ARC-0632400, ARC-0520578, mpoekta CALM (Circumpolar Active Layer
Monitoring, rpant NSF OPP-9732051 u O0PP-0225603), u mpu mnomnepkke rpanTta llpe3ummenta
Poccuiickoit @enepaunu (rpant HII-5582.2012.5), rpanta POOU 13-05-00811 u rpantoB TromeHCKOI
I'ybepHckoit AkagemMuu.
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FEATURES OF GEOCRYOLOGICAL MAPPING
OF CENTRAL ASIA HIGH-MOUNTAIN
E. Severskiy

Kazakhstan Alpine Geocryological Laboratory,
Melnikov Permafrost Institute SB RAS permafrost.08@mail.ru

LenTpanpHas A3usg — caMblii KpPyIHBI B MHPE PETHOH C BBICOKOIOPHOM albIIMHOTHIIHON
KpUOJUTO30HOH. PaccmaTpuBaercss ceBepo-3amajgHas 4acThb JTOrO PErHOHA, BKIIOYANOIIAS PN
000COOJIGHHBIX TOPHBIX CHUCTEM, XapaKTePU3YIOMIMXCS  ONpPEJEICHHBIM  EIUHCTBOM  (PU3UKO-
reorpaguuecKux M TeOKPHOJIOTHYEeCKUX ycioBuid. Croia OTHOCSTCS PAcIONIOKEHHbIE C IOro-3amajia Ha
ceBepo-BOCTOK OT 37° mo 51° c.mr. ropuHeie maccuBbl — [lamupo-Aumnaii, Tsaue-1llane, J[>KyHrapckuii
Amnaray, Cayp-TapOararaii u Anraii.

['eokpuosoruueckie YCaoBHs 3THX PETHOHOB OIpENessioTcs oOleld U MpeBalupyrolen
3aKOHOMEPHOCTBIO — BIIMSHHEM aOCOJIOTHON BBICOTHI. J[Is1 3THX TOPHBIX CHUCTEM XapaKTepeH TSIHb-
IIaHbCKUI BUJ BBICOTHON M€OKPUOJIOTMYECKOM MOSCHOCTH, KOT'/Ia B peibe()e BhIIEISIOTCS ABa BEICOTHBIX
M05ICa — MHOT'OJIETHETO U CE30HHOIO MPOMEP3aHUs ITOPOJ.

Ha mepBom »3Tame reokpuoJornyeckoe KaprorpadupoBaHHE 3aKII0Yaloch B COCTABICHHU
MenkoMacmTabHbBIX (1 : 1000 000 u menpue) 0O30pPHBIX KApTOCXEM, Ha KOTOPBIX BBIJCICH OOIIHI
KOHTYpP BBICOKOIOPHOI'O IIOsICa pacHpoOCTpaHEHUs MHorojeTHeMmepsnslx nopon (MMII) Bo Beex
paccMaTpuBaeMBbIX TOPHBIX pervoHax 0Oe3 paslieleHHs ero Ha Mojmosica. JTO MO3BOJIUIO OLIEHUTh
IUIOINAJb BEPOSATHOIO PACHpPOCTPAHEHUs]  KPHOJIMTO30HBI, KOTOpas NPUMEpPHO B 2 paza Oouiblie
CYMMapHOW IUIOIIAAX MAacCHUBOB MEpP3J0Thl M NpuOIM3uTeNbHO B 10 pa3 mpeBOCXOAUT IUIOLIAAb
COBPEMEHHOI0 OJICJCHEHUSI.

Ha kapre macmra6a 1 : 500 000 BeieneHbl MOAMNOSCA CILIOMIHOTO, TIPEPHIBUCTOTO U OCTPOBHOTO
TUIIOB PACIpPOCTPAHEHUSI KPUOJUTO30HBI. BBISABIEHBI 3aKOHOMEPHBIE M3MEHEHHS IIMPHUHBI (BBHICOTHOTO
JMana3oHa) KaKIOoro IOANOsACAa B 3aBUCUMOCTU OT BBICOTBI TOPHOTO MaccHBa M €ro IIMPOTHOIO
pacnionoxkenud. I[lomcuntansl MIOIIAAM MOJMOSACOB, a BHYTPM HHUX OLEHEHbl miomanan MMII B
3aBHCHUMOCTH OT IPOLICHTHOI'O COOTHOILEHUS TajbIX U MEP3JbIX MacCUBOB. OTMETUM, YTO IIPU MOJCUETE
Iioniaiel He YYUTHIBAIHUCH CIEYIOIINE 00CTOSTENbCTBA:
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- pa3HOCTb pa3MepoB IUIOLIa/Iel Ha KapTe U B HaType (Ha MECTHOCTH IUIOIIAIU BCETJa HECKOJIbKO
OoublIIe 32 CUET KPYTH3HBI CKIIOHOB);

- pa3nuyus B BHICOTHOM IOJOXEHUH HUKHUX I'PAaHUI TIOJIOSICOB Ha CKJIOHAX Pa3HBIX KCIO3UIIHIA;

- OTCYTCTBHE MHOTOJIETHEH MEp3JIOTHI MOJ OTACIbHBIMM JIEAHUKAMHM B IOAMNOSACE €€ CILIOIIHOIO
pacnpocTpaHeHus;

- Hanmu4Me HeOOJBIIMX MAacCCHMBOB MHOTOJIETHEH MEp3JIOThI, PACIOJIOKEHHBIX HUXKE HIDKHEH
TPaHMIIBl OCTPOBHOTO PACIPOCTPAHEHUS] KPUOIUTO30HBI, (POPMHUPYIOIMIMXCS TPH IMOJOKUTEIBHBIX
CPEeIHHUX TOJOBBIX TEMIIEpaTypax BO3AyXa.

Hekotopble HemocTaTku ObUIM YYTEHbI M OTpPaKE€Hbl Ha TI'EOKPHOJIOTMYECKHX Kaprax Oosee
KpyHHOI'0 MacIiraoa.

OcHoBHble xapakrepuctuku MMII (Temneparypa 1 MOLTHOCTb, JIBAUCTOCTb, IITyOMHA CE30HHOTO
MIPOTAauBaHUsl, KPUOTEHHBIE MTPOLIECCH] U SIBJICHUS) NPUBEEHBI B TIOSACHUTEIBHON 3alIUCKE, JIETEHJE U Ha
Bpe3kax K KapTe. OTa KapTa TO3BOJSET NPOU3BECTH (POHOBYIO OIIEHKY 3aKOHOMEpPHOCTEH
pacnpoctpanenuss MMII u palioHMpoBaTh KpUOIUTO30HY Top LleHTpanbHON A31MK 110 KPYIHBIM TOPHBIM
pEeruoHam.

Ha cnenyromem »stame wuccieoBaHHs ObUIM COCPENOTOYEHBI HAa M3YUYEHUU HE TOJIBKO
KPHOJIMTO30HBI BBICOKOTOPUN, HO U YCJIOBHH (POpMHpOBaHHS M 3aKOHOMEPHOCTEHM pachpoCTpaHEHUS
CE30HHOMEP3JIbIX TOPOJ B YCIOBHUAX HU3KOTOPHO-CPEIHETOPHOTro penbeda. ITH MaTepuabl MO3BOJIMIN B
MOSICE CE30HHOT0 MPOMEP3aHMs BBIWIEHUTH MOJMNOSICA C OJHOTHIHBIM XapaKTEpPOM IPOSBICHHUS 3TOTO
mpouecca Mo ThayOuWHe, IJIMTENbHOCTH U YCTOMUMBOCTH. B pe3ynbrate TOpHbIE MacCHBBI
paccMaTpuBarOTCs B LIEJIOM C MOSCaMU MHOTOJIETHETO M CE30HHOTO MpOMep3aHus opoa. I'panuiia Mexay
HUMU TPUOIHU3UTENHHO COBIAAAET C BHICOTHBIM IOJIOKEHUEM HYJIEBOI CpefHel roJIoBOoi TeMIepaTyphl
BO3AyXxa. BbUIO yCTaHOBIEHO, YTO HAa KaXIbld Trpagyc reorpapuueckoil IIUPOTHI HIDKHAS TI'paHHUIA
KPHOJIUTO30HBI cMmemaeTrcss Ha 142-165 m no Beptukanu. CHEKTp T'€OKPUOJOTMYECKUX MOSICOB U
MIOJIOSICOB B 3aBUCUMOCTH OT IIMPOTHOTO TIOJOXEHHUS W BBICOTHI KOHKPETHBIX I'OPHBIX COOPY’KEHUI
OTpaX€H B PETHOHAIBHBIX CTPYKTypax BBICOTHOM mosicHOCTH. [lnst 3amagHoro Amnrtas BbISBICHA
aHOMaJIbHASI CTPYKTYpPa BBICOTHOM F€OKPHOJOTHYECKON MOSICHOCTH. 3/1€Ch B MOSICE YEPHEBBIX MUXTOBBIX
BBICOKOTpaBHBIX JecoB (600-1500 M) HaXOAWUTCS AaKpPUOTEHHBIM TMOAMOSC, B KOTOPOM CE30HHOE
MPOMEP3aHUE MPAKTUUECKH OTCYTCTBYET, U BBIIIE OH CMbIKaeTcs ¢ mosicom MMII.

Jns ydera upe3BbIYaifHON HM3MEHYMBOCTH TE€OKPHOJIOTMUYECKHUX YCJIOBUW B TOpax Tpedyercs
COCTaBJIeHHE Ooyiee NETalbHBIX CpPEAHe- W KPYHMHOMACIITAOHBIX KapT, CHHTE3UPYIOMIUX 3HAHHUS 00
0COOCHHOCTIX (DOPMHUPOBAHUS U PACIPOCTPAHEHUS MHOTOJETHE- U CE30HHOMEpP3JbIX Mopoj. be3 Hux
HEBO3MO)KHO DALlMOHAJIBHOE OCBOEHUE TOPHBIX TEPPUTOPUN, NPOEKTUPOBAHUE U CTPOUTENIHCTBO
Pa3INYHBIX MHXXEHEPHO-TEXHUYECKUX COOPYKEHHI. Y HAC HAKOIUIEH OIPENEJICHHBIN OIBIT COCTaBICHUS
takux kapt (1 : 200 000, 1 :25000), a Taxxe crielUaNbHBIX MEP3IOTHBIX HHXEHEPHO-T€0JOTNYECKUX
kapt (1 : 10 000) mist KOHKPETHBIX OOBEKTOB M KapT 0oJiee KPyMmHOTO MaciiTada moja CTPOUTEITCTBO U
PEKOHCTPYKILHUIO OTAEIbHBIX 3/JaHUl U coOopyxkeHuM [6]. OCHOBOM NJisi MOCTPOEHUS 3TUX KapT SBIISAIOTCS
3aKOHOMEPHOCTH pAacCIpOCTPAHEHUS MHOIOJETHE- U CE30HHOMEP3JbIX IOpOJA, OTPAKEHHBIE B
PErMOHANIBHBIX CTPYKTYpPax BBICOTHOM I€OKPHUOJIOTMYECKOM MOSICHOCTH. VICTOYHMKOM JOMOJIHUTENIBHON
MH(POPMALIUU TIOCITY>KUIH CHEIMaIbHbIe TEMaTUYECKHE KapThl — Ie0JIOTHUECKUE, TeoMOpP(OIOrHIECcKHe,
JIECOYCTPOUTENIbHBIC,  IOYBEHHBIE, TeO000TaHWUYECKHE,  Tomorpaduyeckwe,  4YepHO-Oenble U
CIIEKTPO30HAIbHBIE a’pO(OTOCHUMKH. KapThl MHOCTpOEHBI Ha OCHOBE MAaTEpUaTIOB MHOTOJIETHUX
WCCTIEAOBAHUI TEMIIEpaTypHOTO pekuma, MomHOCTH MMII, rayOuHBI CE30HHOTO MpOMEpP3aHUs M
MIPOTAaUBAHUS B PA3INYHBIX JAHAMAPTHBIX YCIOBUSIX OTJEIbHBIX TOPHBIX PETHOHOB.

Ha kaprax B macmrabe 1 : 25000, coctaBineHHBIX I OacceiiHOB pek bombiiol m Maioi
AnmaruHok (3amnuiickuii Anaray, Cesepubiii Tsanp-lllanp), mnoka3ana mnonHas uWHPOpPMaLUs O
MHOTOJIETHEN M CE30HHOM KPHOJUTO30HaX. [ uncoreorepMuueckuii rpagueHt temneparypsl MMII paBen
0,65°C/100m B amuamazone abcomoTHBIX BbICOT 3200-3400 M, a pa3HHMIa B TeMIepaTypax IPyHTOB Ha
IO)KHOM M CEBEPHOM CKJIOHax cocTaBisieT okono 2°C. Pa3nuuus B BBHICOTHOM TIOJOKCHHHM HWKHEH
IpaHulbl TMOANOsACAa OCTPOBHOro pactpoctpaHeHuss MMII Ha ceBepHOM M I0KHOM MAaKpOCKJIOHAx
cocrasisieT okojo 400 m. C yBenndeHreM aOCOMIOTHOM BBICOTHI PA3JIMYMs B TEMIEpAaTypax U MOIIHOCTH
MMII criaxxusaroTcs.
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OcHoBanueM aiisg AuddepeHunanuy TePPUTOpUr Mo TemrepaTypaM, MOIIHOCTH U JIbIAUCTOCTH
MHOTOJIETHEHl Mep3J10Thl, TIIyOHMHE CE30HHOTO NMPOMEp3aHMs W MPOTAWBAHUS, KPUOTECHHBIM IpOLEeccaM
U SIBJICHUSIM CITy’KaT 3aKOHOMEPHOCTH M3MEHEHHUS 3THX XapaKTePUCTHK B 3aBUCHMOCTH OT aOCOJIIOTHOM
BBICOTBI, OKCIO3MIIMH, XapaKTepa pacTUTEIBHOCTH, THIIOB IOBEPXHOCTU CKJIOHOB, JIMTOJOIO-
TE€HETUYECKUX TUIIOB KOPEHHBIX CKAJIbHBIX U OKPOBHBIX PHIXJIBIX OTIOXKEHHI.

[Tonmnota uH(pOpMaIMK HA 3TUX KapTax MO3BOJWJIA MO CIEHUATbHON METOJUKE MPOBECTU Oolee
TOYHYIO OLEHKY OOBEMOB IOJ3EMHBIX JIBJIOB, a TaKXe HCIOJIb30BaTh HUX JMJIs pelIeHHsd 3aaad
MPOEKTUPOBAHUA Ha CTaJAWM pANHOHHON IUIAHMPOBKM U BBIOOpAa YYACTKOB TMOJ] CTPOUTENIHCTBO
KOHKPETHBIX MHKEHEPHO-TEXHUUECKHUX COOPYKEHUH.

Ha xpynmnomacmTa6soi (1 : 10 000) mMep3m0THON WHXKEHEPHO-TECOJOTHUECKOW KapTe JOTUHBI
BepxHero TeueHus p. Kymrop (Buyrpennuit Tsub-1llanp) ocylecTBieHO pallOHUPOBaHHE TEPPUTOPHH
JUIS CTPOUTENHCTBA M OKCIUTyaTallud pa3jMYHBIX THUIIOB COOPYKEHHUH B YCJIOBHUSAX CIUIOIIHOTO
pacnpoCcTpaHEeHUs] MHOTOJETHEW Mep3ioThl. [Ipyu 3TOM y4HTHIBAIHCh OCHOBHBIE IMOKa3aTeld CBONCTB
IPYHTOB: COCTaB, MOIIHOCTb, JIbIUCTOCTh, KPUOT€HHOE CTPOEHHE, TEMIIEpaTypa C€30HHOTAIOI0 CJOosl U
BepxHUX ciioeB MMII, 0co6eHHOCTH pa3BUTHA U aKTUBHOCTH 3K30TE€HHBIX T'€0JIOTMYECKUX MPOILIECCOB U
SABJICHUN. BBIIeIeHO TpU KaTeropuu y4acTKOB: OJaromnpHsTHBIE Il CTPOUTENIBCTBA COOPYKEHHM 1H000T0
TUMa; OJIarompusTHbIE TOJBKO JUIS  CTPOUTENbCTBA  HETEIJIOM3IYYalOIIUX  COOpPYKEHUH U
HeOIaronpusTHbIE 1151 JII00OT0 CTPOUTEIbCTBA.

K HnacTosmemy BpeMeHHM u3/laHa reokpuosioruueckas kapra Kazaxcrana (mM-6 1 : 5000 000) B
HammonansHom Atnace PecnyOnmku Kaszaxcran [3], Ha KOTOpOil MpOM3BENEHO TE€OKPHOIOTHUECKOE
palloHHpPOBAaHKWE TOP M PaBHUH C BBIAEJICHUEM pPa3JIMYHBIX TUIIOB MHOTOJIETHE- U CE30HHOMEP3JIBIX
MOpoJ1, MOKa3aHa MX TeMIepaTypa U MOIIHOCTb.

Bnepsbie 11 oOLIMPHBIX PaBHUHHBIX TEPPUTOPUN U TOpHBIX pailoHoB Kazaxcrana mpoBeneHa
KAauecTBEHHas M KOJMYECTBEHHAs OIICHKAa T'€OKPHOJOTMYECKHX IPOLECCOB M SIBJICHUN IO CTENEHU
OMACHOCTH X TMpPOSBICHHUA B penbede. ITO OTpakeHO Ha Kapre «OmacHOCTh T€OKPHUOJIOTMYECKUX
MIPOIIECCOB Kazaxcrana» (M-6 1:5 000 000), mzmanHoit B ATiace NPHUPOAHBIX U TEXHOTCHHBIX
OMAacCHOCTEW M PHUCKOB upe3BblYaliHbIX cuTyauuit [4]. Kapra maer mpenacraBieHuE O MOPa)KEHHOCTH
TEpPPUTOPUHN HanboJee 3HAUMMBIMU KPHOT€HHBIMHU MPOLIECCAMHU U SIBIICHUSIMHU.

O06e KapThl COCTABIIEHBI 110 €IUHBIM C POCCUNCKUMHU F'€OKPUOJIOTaMU METOJUYECKUM pa3paboTkaM
U crocobaMm O0TOOpaskeHUsl MPOLECCOB U SIBJICHUMN, YTO TO3BOJISIET MPOCIEIUTh OOIINE 3aKOHOMEPHOCTH
U3MEHEHUN TE€OKPHOJIOTMYECKHUX YciIoBUM Ha Teppuropun Poccum m KazaxcraHa kak B e€IuHOM
npoctpaHctse [1,2].

CocraBnena kapra «[Ipomepsanue rpyntoB» (M-0 1 : 2 500 000) mis Atnaca Manrucrayckon
o0nactu — KpynHoro He(Terazoo0bIBaIOIIEr0 peruoHa, Ha KOTOPOU BbIJENIEHBl YYaCTKH TEPPUTOPHUU C
pa3IMYHBIMH TUIAMH  T[IPOMEp3aHusi, OTOOpaKEHbl MaKCHMalbHbIE TJIYOMHBI TIPOMEp3aHUs U
CPEIHET0I0BbIE TEMIIEpaTyphl mopox [S].

B nanbHelileM reokpuonornueckoe kaprorpadupoBaHue OyIeT HaIlpaBICHO HAa COCTaBIICHUE
MPOTHO3HBIX KapT C OTOOpaKeHHEM TUHAMUKHA MHOTOJIETHE- M CE30HHOMEP3JBIX IMOpPOJ B CBS3H C
KIIMMaTHYEeCKUMH M3MEHEHHUSIMH M BO3PACTAIONIMMK TE€XHOTEHHBIMU Harpy3kKamMH Ha SKOCHUCTEMBI TOp U
paBHuH LlenTpanbsHoi A3um.
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OcHoBHbIE 00BEMBI HE(PTETa30MOUCKOBBIX paboT B Poccuu, Haumnas c¢ 60 rogoB XX Beka,
COCpPEIOTAYNBAIOTCS B CEBEPHBIX PAlOHAX ¢ MOIIHOW 30HOM MHOI'OJIETHEMEP3IbIX Topod. Ha paBHUHHBIX
yJacTKax, TJ€ pacloyiaraeTcs IOJaBISIoNIee OOJNBIIMHCTBO  HW3BECTHBIX  HE(TEra3oHOCHBIX
MECTOPOXKIECHUN, MOHOJUTHOCTh  MHOTOJIETHEH  MEp3JIOThl  MPEpPHIBAETCS  MHOTOYUCICHHBIMHU
MMOBEPXHOCTHBIMHU TAJIMKaMH, MPUYPOUYECHHBIMU K KPYIHBIM 03€paM, pekaM U 0ojiee MHOTOUYHCIECHHBIM
MEJIKUM U y3KUM peukaMm. [loMck © KapTUpOBaHHME TMOCIEAHUX  3UMOW MPEACTaBISET OCOOBII
MIPOU3BOICTBEHHBIN UHTEPEC, B YACTHOCTHU JIJIs1 00€CTICUCHUSI BOIOM YCTAaHOBOK ITyOOKOTO Pa3BeI0YHOTO
OypeHHs] U KHIMIIHO-OBITOBBIX HYXJ TEpCOHala, 3aHATOr0 Ha JTHX paborax. [lomMumMO KpymHBIX
TaJUKOB, B KPUOJHUTO30HE CYIIECTBYIOT MHOTOYMCIICHHBIE Y3KHE TOBEPXHOCTHBIC TAJIMKH, IIWPUHA
KOTOPBIX HE TIPEBBINIAET TEPBBIX JECATKOB MeTpoB. M ecnu i  CTallMOHApHBIX OOBEKTOB,
MOTPEOIIAIONUX 3HAYUTEITHHBIE 00bEMBI BOJIbI, HEOOXOIUMBI CTICIIMATBHBIC THAPOTEOIOTUIECKUE PAOOTHI
M0 TOWUCKY W pa3BeIKe HCTOYHUKOB, TO [JIi OOECredYeHUs] BPEMEHHBIX OOBEKTOB C HEOOJIBIINM
MOTpeOIeHuEM BOJIbI, 3MMOUM M paHHEW BECHON BO3MOXKHO HCIIOJIb30BAHHE MOBEPXHOCTHBIX TAIIUKOB,
BKJIIOYasl y3kue. B 3uMHUMI nepuoj M3-3a BBICOKMX CONPOTHBJICHUN 3a3€MJICHHUN MPH MOUCKAX BOJbI
BO3MOKHO NPUMEHEHHUE 3JEKTPOpPa3BEAKM Ha MEPEMEHHOM TOKe, BKitouas reopanap [10]. OueBunHo,
YeM YK€ TaJIMKH, TEM MEHbIIee PACCTOSIHUE HUCIOJIB3YIOTCS MEXIY TOYKAMH 3aMepOB. DTO BEIET K
YIOPOXKaHHUIO pabOT, YMEHBIIAET UX MPOU3BOIUTEIHLHOCTD, & BBIMOJHEHUE SJICKTPONPOPHINPOBAHUS B
CYpOBBIX 3UMHUX ycloBUsiX CeBepa 00XOUTCS TOCTATOYHO I0POTO.

Kak moka3bIBaloT pe3ynbTaThl MCCIENOBAHUN CEUCMHYECKHX XapaKTEPUCTHK KPUOIUTO30HBI U
BOJIHOBBIX TIOJIEH, MaTepHuaaoB MPOU3BOJCTBEHHBIX HE(PTEMOMCKOBBIX CEMCMOpPa3BEIOYHBIX padoT
METOAaMH OTPaKEHHBIX BOJIH, OOINECH TJIIyOMHHOW TOYKH M TMPEJIOMJICHHBIX BOJIH, H3-3a YCJIOBHM
MIPOXOJAMMOCTH TPAHCIIOPTA U CHUYKEHUS HETaTUBHOTO BO3JIEUCTBUS Ha MPUPOJHYIO Cpely, IPOBOIUMBIX
B 3UMHE-BECEHHUN TMEPUOJ, WX TEPBUYHBIC IOJIEBbIE MaTepuajabl MOTYT OBITh HMCIOJB30BAaHBI IS
KapTUPOBAHUSI MOBEPXHOCTHBIX TAJIMKOB MPAKTUYECKH JIO0OH MIUPUHBI. DTO OOYCJIOBJICHO TEM, YTO
TaJjble MOPOJIbl MOBEPXHOCTHBIX TAJIMKOB, MO CEHCMOAKyCTUUYECKUM CBOMCTBAM HCKIIIOUUTEIBHO PE3KO
OTJIMYAIOTCA OT BMEIIAIOIIMX UX Mep3iblx Toul [6]. Hanpumep, mo gaHHBIM HCCIIEIOBAaHUSL CKOPOCTEH
ceficMuyeckux BoIH Ha CeBepo-BOCTOKE A3HH, YCTAHOBJIEHO, YTO B YCJIOBHSIX €CTECTBEHHOTO 3aJieraHus,
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B HEOI€H-UYE€TBEPTUYHBIX FaJI€YHUKAX U IIECKaX CKOPOCTH BOJIH IIPU UX NEPEXOAE U3 MEP3JIOrO COCTOSIHUE
B TaJ0€ MEHSIOTCS CKauyKOM ISl TPoAoabHBIX (P) BonH ¢ 4250-4650 m/c (MHOTONETHEMEp3Tbie) 10 1200-
1600 m/c (Tanmple OOBOJHEHHBIE), MOBEPXHOCTHOM (paneeBckoil R) — ¢ 2100-2200 m/c go 250-500.
B cynecsx u cyrnunkax ckopocth ais P BoiaH ymensbnaetcs ¢ 3600-3800 m/c no 1400-1800, R BoiHBI —
¢ 1300-1800 mo 180-350; B HEOreHOBBIX INIMHAX COOTBETCTBEHHO 111 P BosHkI ¢ 2750-3500 M/c go 1800-
2100 [6]. DT 3Ha4YeHUs CKOPOCTEHM CEHUCMUYECKHMX BOJH XapaKTEepHbl ISl HOPMaJIbHO-IbAMCTBIX
MHOTOJIETHEMEP3JIBIX TOPOA C CHHIE€HETHMYECKHM IPOMEp3aHUEM. Ha Cesepo-BocToke Asuun
YETBEPTUYHBIE TJIMHBI IPAKTUYECKH OTCYTCTBYIOT a4 HEOI'€HOBBIE, B CHJIy CBOETO BO3PACTa, OJBEPIIINCH
SNUT€HETUYECKOMY IPOMEP3aHUI0, YTO M ONpeAeNseT [uana3oH 3HAYeHWH JIbIUCTOCTU. OTO
oOycCllaBIMBaeT HE TOJBKO OOJIBLIONW MHTEpBaj 3HAUEHUN CKOpPOCTEH BOJH BCEX THUIOB M BEJIUYHMHBI
00BbEMHOM TUIOTHOCTH MHOT'OJIETHEMEP3JIbIX TJIMH, HO U B 3aBUCUMOCTH OT THIIa KPUOT€HHON TEKCTYpHI,
OHU MOTYT OBITh KaK H30TPONHBIMH, TaK M AHU30TPOMHBIMU IO CEHCMOAKYCTUYECKHUM CBOMICTBaM.
Bricokue CKOpOCTH B MEP3IBIX PHIXJIBIX O CPABHEHUIO C MX TaJbIMU aHAJIOraMH OOYCIIOBJIEHBI TEM, YTO
ckopocTh P BomHbI BO b1y (3850 — 4000 m/c) BeIIE, yem B Boge (1530 m/c).

3HaueHnue 00bEMHOM IUIOTHOCTH, UCKIIIOYash MHOTOJETHEMEpP3Jble IIMHBI U JOCTATOYHO PEIKue
«CYILIEHLb», PBIXJBIX MOPOA, MPU HOPMAIBHOW JIBAUCTOCTHU, MPAKTUYECKH HE 3aBUCUT OT UX
¢uznueckoro cocrosiHus. [loaTOMy MHOrojeTHeMep3iible MOPOAbl K3-3a 0o0Jiee BBICOKMX 3HAYEHUI
CKOPOCTEW BOJIH BCEX THUIIOB SIBJIIOTCA «CEHCMHUYECKH KECTKUMM» CPEAAMM IO OTHOLIEHHUIO K TaJbIM.
OTo sBIAETCs OPUYMHOM TOrO, 4YTO BOJIHBI, TEHEPUPYEMbIE M  paCHpPOCTpPAHSIOLIUECS B
MHOT'OJIETHEMEP3JIBIX MOPOJAaX, XapaKTEPU3YIOTCA HE TOJbKO BBICOKMMHU CKOPOCTSMH, HO U PE3KO
OTJIMYAIOTCA 0 JUHAMUYECKUM CBOWCTBaM. B 4acTHOCTH, MPU MOBEPXHOCTHBIX UCTOYHUKAX KoseOaHUl,
COOTHOUICHHE SHEPrud MEXIY MPOJOJbHBIMU, IONEPEUYHBIMH U MOBEPXHOCTHBIMU (PIJIEEBCKUMHU)
BOJHAMHU XapaKTEPU3YIOTCS CYIIECTBEHHO HHBIMM BEIMYMHAMHM, Y€M B TallbIX AQHAJIOTMYHBIX IO
JUTOJIOTMYECKOMY COCTaBy IOpOJiax, a Takke Ooyiee BHICOKUMH YacTOTaMHM KOJICOaHMM M MEHbIIUM
3aTyXaHUEM.

['panuia Tanuk-mMep3noTa, MO XapaKTepy M3MEHEHHUs CeHCMOaKyCTHMYECKHUX CBOMCTB, MCKIIIOYas
MOBEPXHOCTh BOJAa—/IHO, HE HMMEET aHAJIOroB B Mpupone. B pe3ynbTaTe €€ BBICOKOW aKyCTHYECKOH
KOHTPAaCcTHOCTH, HaOmIOgaeMoi HaJl KOHTAKTOM TalbIX MOPOA C MEp3NIbIMH, BOJHOBas KapTHHA
XapakTepusyercs psaaoM crneuuduueckux ocobeHHocTe. McciaenoBaHusS BOJHOBOTO IOJS  HaJ
KOHTAKTOM MEpP3JbIX M TalblX IOPOJ MpPU PA3JIMYHBIX MapamMeTpax, IO3BOJWUIM YCTAaHOBUTh, YTO
MOBBILICHHONH «4yBCTBUTEJIBHOCTHIO» K I'PaHULE MEp3J0Ta-TaluK 00janaloT Hanbojiee MHTEHCHUBHBIE
MIPU TIOBEPXHOCTHBIX MCTOYHHMKAX pAJieeBCKHE BOJHBI [1,7,9]. du3udecku 3TO OOBACHACTCS SBICHHEM
«3arpeta» Ha Nepejady dHEprHH U3 MEp3JbIX MOpoJ (BKeCTKas cpesia) B Tajble. DTO OOBICHIETCS TeM,
YTO JJIMHA BOJIH B aKyCTHYECKM JKECTKOW Cpelle BO MHOro pa3 OoJibllie YeM B TajbIx Mmopojax [5].
B pesynprare Ha KOHTakTe Mep3joTa - TalWK OOpa3yeTcs WHTEHCHBHAas OTpakeHHas BOJHA RR,
PacCIpOCTPaHSAIOIIASCS BIOJb JHEBHOM NOBEPXHOCTH Mep3iblXx nopox. IlommMo RR BONHBI, 4acTh
SHEPIUU «IEPEU3NydaeTcs» B MPOJOJbHYIO BOJIHY Tuna RP, KOTOpas paclpOCTpaHsSETCs C TOM Xe
CKOpOCTBIO, UTO NIEpBUYHAS NPOJIoiabHas P BoiaHa. BomHbl P 1 RP pa3inyaroTcs 4acTOTaMH: NEPBUYHAS
BOJIHa P MMeeT BBICOKYIO YacTOTy, a mepeusnydeHHass (oOMeHHas) RR — CYIECTBEHHO HUXKE, PaBHYIO
BonHe R. Ha KoHTakTe Tanmk—Mep3ioTa, oOpaszyercs W BojiHa Turna PR. Ha BenuyuHy aMIuiMTy bl
BTOPUYHBIX BOJIH BJIMSIET COOTHOLICHHUE IIMPUHBI TAJIMKA K JUIMHE NPOAOJbHOM BOiHBI P. HecMoTps Ha
BJIMSIHUE YKA3aHHBIX [apaMETPOB BOJIH Ha MHTEHCHUBHOCTb BTOPUYHBIX BOJIH, MPUMEYATEIBHO TO, YTO
MTOBEPXHOCTHBIE TAJIUKHU, KAKOH Obl MajOl NIMPUHBI OHU HE ObUIH, YBEPEHHO BBIJIEISIFOTCS Ha MEPBUYHBIX
celicCMHUEeCKUX MaTepHualiax, He OABEepPTuInXcs Mpoueaypam QuIbTpaluoHHOM 00paboTKH.

[ToBepXHOCTHBIE TAJUKU BBIJEISIIOTCS W B TEX Clydasx, KOIrJa OHM HEIOCPEJACTBEHHO He
nepecekaroTcss mpouiIsiMU, a HAXOASATCS B CTOPOHE OT HMX Ha HEKOTOpoM ynaieHud. [Ipu sToMm,
BTOPUYHBIC BOJIHBI PETUCTPUPYIOTCS Ha OONBIIMX BpeMEHaX, a HX Toaorpadsl MOTYT HUMETb
KpuBoJuHelHy0 (opmy. Kparuaiimee paccrossHue oT npoduis 10 TalduKa, HaXOJUTCS B TOYKE
MPOEKIIMA MUHUMYMa KPUBOJIMHEHHOTO rojorpada RR BOJIHBI Ha TPO(UITE.

[[Iupokre NOBEpXHOCTHBIE TAJWK{, BKJIOYAs HENpoMep3llihe O03epa, Ha celcMorpammax
OTMEYAIOTCSl HE TOJIBKO MEePEeYHCIEHHBIMH OCOOCHHOCTSIMH BOJIHOBOM KapTHHBI, HO UX BIMSHHEM Ha
OTpa)kKeHHbIE BOJHBI. [3-3a MaJIbIX CKOpOCTEHl B TajMKax W BOJE, rogorpadbl OTPaK€HHBIX BOJH
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«M3rubaroTcs» BBEpX 3a CUeT 3ama3fblBaHus (yBEJIMUYEHHUS BPEMEHU Ipuxoja K mosepxHocTtH). Ilo
BEJIMYMHE ATOI0 BPEMEHM 3amas3fblBaHUs MOKHO OLEHUTh MOLIHOCTh IOBEPXHOCTHOrO Tanuka. J[is
TOYHOTO €€ OIpe/e’eHHs] HE0OX0IMMO 3HAaTh CKOPOCTH BOJH B TaJlbIX MOPOJAX B Ka)JI0M KOHKPETHOM
ciyyae. llupokue Tanuku (UKCUPYIOTCS HE TOJBKO M3rubamu rojorpadoB OTPa)XEHHBIX BOJH, HO U
PE3KMM TOHW)KEHHEM 4YacTOThl BOJH B IMpeJesiax TOLIM TajblX MOPOJ MO CPAaBHEHHUIO C ydacTKaMu
MHOTOJIETHEMEP3JIBIX TOPO/I.

PaccmoTpeHHBIE OCOOCHHOCTM BOJIHOBOTO TIOJII HAaJ Y3KAUMH [OBEPXHOCTHBIMU TaJMKaMU
MOJIHOCTBIO MPOSIBISIIOTCS Ha celicMorpamMmax, IOJIYYeHHBIX Ipu paboTax JOOBIM M3 METOJIOB.
B duacTtHOCTH, ©pM TPOBENEHUM OINBITHO-METOJUYECKHX HCCIEIOBAaHUI, BBINOJIHEHHBIX UL
KapTUpOBaHUS penbeda IUIOTHKAa KOPPEISUUOHHBIM MeTojoM mpenomiieHHbIX BoiH (KMIIB) mpu
MIOUCKaxX M pa3BelKe IIyOOKo3aleraromux M norpedeHHbIx poccbineil Ha CeBepo-BocToke Poccuu u
ObUIM TOJIy4YEHbI JaHHbIE, [TOCITYKMBILINE OCHOBOM JUIsl U3yUEHUS BIMSHMS MOBEPXHOCTHBIX TAJIMKOB Ha
MoJjie CeHCMUYECKHUX BOJIH [3;6].

Ha ocHoBe ycTaHOBIEHHBIX KPUTEPHUEB, XapaKTEPU3YIOIINUX TOBEPXHOCTHBIE TAIUKH B BOJIHOBBIX
MOJIsIX, ceiicMopa3BeKka B OMNBITHOM NOpSAKE MpUMeHsulack B MaragaHckoil obGnactu mpu BbIOOpe
YYaCTKOB BCKPBILIM TAJIBIX MOPoA (TOpdoB M MECKOB) A TOOBIYM POCCHITHOTO 30JI0Ta B OCEHHUU H
BeceHHM mepuoansl [2; 8]. IlockonbKy, TMpH TMOBEPXHOCTHBIX HMCTOYHUKAX KoJjiebaHui  Hambonee
MHTEHCUBHOH SIBJIIETCS pajieeBcKas BojHa R, oHa ke u Hanbosiee «4yBCTBUTENbHAS K MOBEPXHOCTHBIM
CEHCMOaKyCTUYECKAM HEOJHOPOAHOCTAM. I'eHepaTopoMm ciyxwmia 20 Kr KyBanaa, yaapbl KOTOPOH
Jenaguch 1o HeOonbliol Metaumueckoil tumre. KoneGaHus perucTpupoBaIvCh TpeXKaHAIbHON
g posoit ceiicmoctanmueir CCL[-3 (Tanrap) ¢ HakOIIEHHEM MHOTOKPATHBIX BO3JICHCTBHIA.

Oco0OeHHOCTH BOJHOBBIX TOJ€H TO3BOJSAIOT 10 TMEPBUYHBIM CEHCMHUYECKUM MarepHaliaM
KapTUPOBaTh 3UMON TNOBEPXHOCTHBIE TAJTHKH M, YTO OCOOCHHO, Ba)KHO IIMPHHOM 10 MEPBBIX METPOB.
I'ycras cets mpodwuneit, orpadbarbiBaemasi nMpu HEPTEHMOUCKOBBIX M Pa3BEAOYHBIX paboTax MeTomaamMu
MOB u MOI'T, no3BoJsieT NpOBOAUTh KapTUPOBAHUE MOBEPXHOCTHBIX TAJIMKOB B KPYMHBIX MacIiTabax.
HemanoBaxHbIM sIBIISIETCS M TO, YTO HOJy4YaeMble pe3yJbTaTbl HE TPEOYIOT MPOBEACHHUS CIELHUATbHBIX
UCCIIEIOBaHUM U, TIO CYIIECTBY, SBISIOTCA OCCIIATHBIMU.
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CEOTECHNICAL MAPPING OF NE RUSSIAN PERMAFROST REGIONS

V.B. Spektor, R.V. Zhang, Ya.l. Torgovkin, A.A. Shestakova, V.V. Spektor
Melnikov Permafrost Institute, SB RAS, vbspector@mpi.ysn.ru

CeBepo-Boctok Poccum, oxBatbiBatomuii  Tepputoputo  Pecrybnmuku Caxa  (Skyrtus),
Maranganckoil o6sactu 1 UyKOTKH ABJISI€TCS OJTHUM M3 HAUMEHEE N3YUYEHHBIX B MHKEHEPHOM OTHOILIEHUU
PErHOHOB Haled CTpaHbl. B Hactosmiee BpeMs 3TOT PErMOH Hadajl PacCMaTpUBaTbCs HE TOJIBKO Kak
HauOosee yaaneHHas ot LlenTpa yacts Poccnn, HO M Kak BaXHBIN LEHTP, CBA3BIBAIOIINI EPCIIEKTUBHbBIE
TpaHCIOPTHBIE HanpasieHus EBponsl, Azun u Amepuku. [ pa3BUTHS 3TOrO0 PErMOHA U B YAaCTHOCTH,
IUTAHUPOBAHMS TPAHCIIOPTHBIX MyTeH, MPEACTABISAETCS BaXKHBIM OINEpErKalollee COCTaBIeHUE 0030pHOM
MHXXEHEepHO-Treojornuyeckoi kaptel Macmraba 1:2500000. OcHOBHON 0COGEHHOCTBIO paccMaTpUBAEMOM
TEPPUTOPUHN SIBIIICTCSI NPUHAAIECKHOCTh €€ K 00JacTh pa3BUTHS KPUOJIMTO30HBL Tepputopus
XapaKTepU3yeTcsl NPEUMYIIECTBEHHBIM DPACIPOCTPAHEHUEM CIUIOIIHON MEp3JI0Thl, a Ha KpalHEM lore
MIPEPHIBUCTOM U OCTPOBHOM MEP3JIOTHI. TeMrepaTypa KpHOJUTO30HBI MEHSETCS ¢ ceBepa Ha 1or oT -15° C
1o 0° C. B mpenenax 3TOH TEPPUTOPUU PaACIpPOCTPAHEHbl pa3IMyYHbIE TUIbI CKAJIBHBIX U JUCHEPCHBIX
IPYHTOB, CBOMCTBAa KOTOPBIX CYLIECTBEHHO MEHSIOTCS B 3aBUCUMOCTH HE TOJIBKO OT MX JIMUTOJIOIMYECKOTO
cocTaBa, HO U OT UX KpPHOTeHHBIX ocoOeHHocTeil. IlpencraBmisercs HEOOXOAMMBIM OOBEIMHEHHE B
€IMHON CHCTEME BCEX CBOWCTB KapTHUPYEMbIX MEpP3/IbIX TI'PDYHTOB U BBIJCIIEHWE Ha KapTe TaKHUX
O00BETMHEHHBIX «CHCTEMATU3UPOBAHHBIX» €MUHMIL. [Ipy TakoM MeToje BBIACICHHS €IWHBIM KOHTYPOM
(OAHMM NOJUTOHOM) BBIAEISIOTCS BHJBI TPYHTOB OJHOIO COCTaBa C OJIM3KMMHU I'€OKPHOJIOTMYECKHMHU
0COOEHHOCTSIMH: TeMIIepaTypaMu U JIbAUCTOCThI0. Hipke mpezaraercsi 000CHOBaHUE M BHJ JICTCHIbI
MH)XCHEPHO-T€OJIOTUYECKOM  KapThl IIPH  CUCTEMHOM IOAXOAE K HHXCHEPHO-TE€OJOTHYECKOMY
KapTUPOBAHUIO.

[Tonq KpUOTEHHOW TEOCHCTEeMOW TOHHMAETCSl «rEOJIOTHUYECKOE TelNOo (COBOKYIMHOCTh TEN),
COOTBETCTBYIOILIEE ONPEJCICHHOMY YPOBHIO OpraHM3allMM TE0JIOTMYECKOM Cpelpl BMECTE C
COBOKYITHOCTBIO JIEASHBIX 31€MEHTOB...» [1, c. 44]. OcHOBHOHI KapTHUpyeMOW eIuHMIIEH Ha
IIpeyIaraéMoil KapTe sBJIIEeTCS I'PYHTOBOE Te€JIO0, KOTOPO€ Mbl INPUHUMAeM B KadyeCTBE KPHOICHHOMN
cucreMbl. Ha MH)XEHEpHO-Ie0J0rMueckoi KapTe 3Ta CHUCTEMa IpeACTaBleHa Pa3IUYHbIMU BUJIAMU U
Pa3sHOBUIHOCTSIMU MEpP3JIbIX I'PYHTOBBIX Te€Jl. DJIEMEHTapHas KPHOTeHHasl cucTeMa (Mep3/10€ TPyHTOBOE
TEJNO0) COCTOMT U3 JIMTOTEHHOM ¥ KPUOTEHHOM COCTaBIIAIOUIMX. JIMTOreHHas cCocTaBIsoLIast
paccMaTpuBaeMoOil CHUCTEMBl sBiISeTCs cuctemoooOpasyromuM  ¢aktopom [1]. Crpykrypa »>TOM
COCTaBIAIONIEH (IpaHyJIOMETpUS, MUHEPAJIOrMYECKH COCTaB, COCTAB M BHJ CBA3YIOILErO BEIIECTBA,
TEKCTypa, TPELIMHOBATOCTb, IUIOTHOCTb, BJIAXXHOCTb M IpP.) BO MHOIOM ONPEIENSAIOT KPUOT€HHYIO
COCTaBJISIOUIYI0 (JIBIUCTOCTh, KPUOT€HHbIE TEKCTYpbI, OOLIYI0 BIAXXHOCTh U Tp.). BMecTe kprorenHas u
JIMTOTE€HHAsl COCTABJISIOIIAs ONPENEIA0T (PU3NUECKUE CBOWCTBA IPYHTOBBIX Tell M, B KOHEUHOM UTOr'e, UX
WH)XEHEPHO-T€0JIOTUYeCKue CcBoMcTBa. Mcxons w3 mnpumara JIMTOTEHHOW — COCTAaBIISIOIIEH B
CHCTEMaTHU3allud MEp3/bIX IMPUPOJHBIX 00pa3oBaHUM, UX  Hepapxus B JIET€HAEC HWHKEHEPHO-
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reoJIOTHYECKON KapThl MOXeET ObITh IOCTPOCHA HAa MEpPApXUU TEOJIOTMYECKUX Tel. PamxupoBaHue
KapTUPYEMBIX TeJl B paMKax pa3BUBAaEeMOW MOJIENI B BOCXOJISIIEM DSy BBITJISAUT CIEAYIOLUIMM 00pa3oM:
BHUJIbI M PA3HOBHUJHOCTH MEpP3JbIX TPYHTOBBIX TeJI — IMOATPYNIBl TPYNIBl MEP3JIBIX T'PYHTOBBIX TENI
(Marmatuyeckue, MeTaMop(pUUecKre, 0CaJ04HbIe U UX COUETaHMs) — FPYIIBI MEP3JIbIX TPYHTOBBIX Tell
(Mep3nble CKalbHbIE, IMOJyCKAJIbHbIE, COUYETAHHUE MEP3JIbIX MOJYCKAIbHBIX M JUCIEPCHBIX, MEp3Jble
JMCIIEPCHBIE HECBS3HbIE, MEp3Jble JUCHEpPCHBbIE CBSA3HBIE) — KJAcChl MEp3JbIX TPYHTOB (Mep3iible
CKaJbHBIE U Mep3ible JUCHepCcHbIe). Buapl M pa3HOBUIHOCTM TPYHTOBBIX TE€J BBIAEIEHBI Ha KapTe
LBETAMH U OTTCHKAMH LIBETA.

3aBucuMocThb 1e()OPMALMOHHBIX CBOMCTB

Mep3JIbIX TPYHTOB OT TeMNepaTyphl
(13 OcHoBblI..4.2, 1996)

4 Crartnueckuil MOIyIlb YIIPYTOCTH
(ymerpasByk. uctbiranus): 1-topa,
2-nen, 3 - 3aTop(hOBAHHBIA TECOK,

3 4 -necok (no JI.T. Poman, 1987)

I I \ \ \
0 8 16 24 -32 40 48 -3¢ L°C

[Ipounocte Ha cxkarue : 1 - nen,
2 - TIECOK, 3, 4 - VIMHA C €CTCCTBEHHBIM U
HapyleHHbM criokenueM (1o E.IL

[Mymepunoii u ap., 1974

‘ [Ipounocts Ha pa3peB : 1-71e1, 2 - mecok

o ¢ BnaxHoCTRIO 10%, 3-6 -cymmmHOK

A 3 C BIKHOCTBIO, cooTBEeTCBeHHO, 10, 12, 15,18%
s (mo E.IN. Ilymepunoit u ap., 1974)

0 .
/-20 40 60 £ °C

So, St, Mita

[Ipounocte Ha cagur: 1, I' - CymIMHOK IbUIEBATHIA
BPEMEHHOE M IPEJIENBHO JUTUTENBHOE COITPOBTURICHHE,
2, 2" - mmHa, 1o *e (1o H.A. IprroBuuy, 1973)

Puc. 1. 3aBucumocTsb 1e)opMALMOHHBIX CBOMCTB MeP3JIbIX TPYHTOB OT TeMInepartypsl [2]
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Kpuorennasi cocrapistomasi, IpeacTaBlIeHHas JEASHHIMU BKIIIOUEHUSIMU WM JIbJIOM, SBIISETCS
MOJIBI>KHBIM KOMITOHEHTOM KPHOT€HHOU I€OCHCTEMBI, CBOMCTBA KOTOPOTO MEHSIOTCS B 3aBHCHUMOCTH OT
temneparyp. B obmactu temnepatyp ot 0° C 10 moysHOro 3amep3aHusl MOPOJIbl, Korna ¢hopMupyercs
Mep3iasi CTPyKTypa, CYIIECTBYeT O0JacTh TeMIlepaTyp B KOTOpOH TPYyHThl HMMEIOT HEYCTOHYHMBOE
TePMOJUHAMHUYECKOE U (UINYECKOE COCTOSHHE. ['pyHTBI B TaKOM COCTOSIHUM OIPEACTSIOTCS Kak
IUIACTUYHO-Mep3nble. J[sl pa3HbIX MO COCTaBy TPYHTOB, IJISl Pa3HOM CTEMEHH 3aCOJCHHOCTH W JUIS
pa3HbIX BHUJOB NPOYHOCTHBIX XapaKTEPUCTHK 3TOT Auama3oH MeHsercs. Ha puc. 1 mokaszaHel 3Tu
3aBHUCHMOCTH. MOJyJIb YNPYTrOCTH PAa3IMIHBIX BHIOB ITUCIICPCHBIX TPYHTOB OCOOCHHO HWHTCHCHBHO
MeHsieTcst B obnactu temmepatyp ot 0° mo -5° C [3], mpounocTs Ha cxatue ot 0° qo -10° C, mpoyHOCTh
Ha pa3peiB oT 0° mo -8° C, Ha casur - ot 0° mo -5° C [5]. Ha psine rpadukoB moka3zaHa 3aBHCHUMOCTH
MPOYHOCTHBIX CBOMCTB OT JIBAUCTOCTH (BIQKHOCTH).

B cBsa3u ¢ »THM mpezcTaBiseTcs 1LenecooOpa3sHbIM B JIET€HJIE T'€OKPUOJOTHYECKHE CBOWCTBA
KPUOTEHHBIX T€OCHCTEM IIO0Ka3aTh B BHJIE OTICIbHBIX 3HAKOB Ui IUTACTUYHO-MEP3JBIX U TBEPIO-
MEpP3JIbIX Pa3HOBUAHOCTEH, pa3iesiuB UX Ha TPyHmsl o Temmeparypam: 0+-1°; -1°+-3°; -3°+-5°; Hmxke -
5° C. BnaxHocTh (IBAMCTOCTH) OIICHMBAETCA B Ka)X/JIOM W3 JIMAla30HOB HAa KAaY€CTBEHHOM YpPOBHE
(6ombmas, cpeaHss, ciaadas).

Ha kapre OyayT moKka3zaHbl TaKkKe€ OSK30TCHHbIE W SHAOTCHHBIE T'€OJIOTHUECKHE IPOIECCHI,
THJIPOTEOJIOTUYECKUE YCIOBUS.

[To cBOMM OCHOBOIOJIATAIOIIMM MPUHIMIIAM MpeAjiaraemMas KapTa MpeICcTaBiIseT coOoin
00001IeHHYI0 TpadUyYecKyl0 MOJEIb HHXXCHEPHO-TEOJIOTHYECKUX  YCIOBUH, COBMEIICHHYIO C
tonorpaduueckoit ocHOBO# [4, ¢. 5]. OTaenpHbIe KOMIOHEHTHI KapThl, OTPAXKAIOLINE BUIbI WIH TPYTIIIBI
BUJIOB MHXCHEPHO-TEOJIOTHUECKUX YCIIOBHH, a Takke Tororpaduyeckas OCHOBA TPEICTABICHBI B BUJIC
uudpoBbix Mozaeneit B popmate ArcGis (.shp). [To cBoemy conepskanuto mpejiaraemasi Kapra sBIsSETCS
CUHMEemUYecKoll CneyualbHol, TO €CTh TaKOM, Ha KOTOPOW WHYKEHEPHO-I€0JIOTHYECKUE YCIOBHS
XapaKTepU3yITCs KOMIUIEKCHO, HO JIeJaeTcs YIOop Ha OUH U3 KOMIIOHEHTOB YCJIOBHIA.
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GEOCRYOLOGICAL MAPPING OF GROUND TEMPERATURES
AND PERMAFROST DISTRIBUTION.

Stuart A. Harris
Department of Geography, University of Calgary, Canada.

The Problem.

Permafrost is ground that remains below 0°C for more than two years (ACGR, 1988) and occurs
on approximately 24% of the land surface of the Northern Hemisphere. In order to develop the use of
these regions, it is essential to know where the permafrost is, together with its properties.

These areas are vast, and information on permafrost there is limited. Obtaining data is costly, so
presenting the available data on maps helps in planning. Increasingly geophysics, satellite imagery and
modeling are being used to augment field and laboratory measurements, but these introduce their own
assumptions.

Zonation of permafrost.

After permafrost was described by Middendorf in 1861, Russian scientists developed the idea of zonation,
separating out intensity of the development of permafrost. Thus Sumgin (1940) used ground temperature
at 10-15m depth as follows:

Continuous permafrost: <-5°C.

Discontinuous permafrost: -5° to -1.5°C.

Sporadic permafrost: >-1.5°C.

Subsequently, these classes were used internationally, but the definitions were redefined to reflect the
percentage of the area underlain by permafrost, since this was more useful to engineers.

A 4th category, isolated patches, was introduced by Heginbottom et al. (1995).

North-south variation in permafrost in the Northern Hemisphere (Ershov, 1990).

The presence of relic permafrost from previous cold events, changing climate, as well as fire
complicate the pattern of distribution.
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Fig. 4. Change of character of the permafrost from south to north: 1 — layer of
seasonal ground freezing (a) and of seasonal thawing (b); 2 and 3 — contemporary
continuous and discontinuous permafrost, respectively; 4 — relict continuous (@)
and discontinuous permafrost (b); 5 and 6 — open and closed taliks, respectively;
7 —southern limits of present (a) and relict permafrost (b).
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Variations in definitions.

In actual practice, different authors in a given country use different definitions of the mapping
classes. There are also great variations in their use between countries. This creates problems in creating
regional maps crossing political boundaries. As a result, new classes of mapping units are appearing in
recent publications.
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Chinese permafrost distribution from Ran et al. (2012). Note the absence of the zonation classes.
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Definitions.

Mountain permafrost is permafrost occurring in complex mountain terrain affected by topography
and cold air drainage. It has the normal zonation when studied in detail.

Plateau permafrost refers to all permafrost occurring above about 4000m on the Qinghai-Tibet
Plateau. It includes both mountain permafrost and latitudinal permafrost. It has been applied
inconsistently to the permafrost in the Rocky Mountains south of the 60° parallel, but not further north,
though the zonation, processes, and mapping/cartographic problems are the same.

Latitudinal permafrost includes all the other types of permafrost (sporadic to continuous)
including mountain permafrost.

Probability Maps.
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Bonnaventure et al. (2012) introduced “probability of permafrost” maps, based on modeling
some of the key factors. The scale of 0.0-1.0 is calculated by superimposing the results of the
models (plus their errors).

Examples of errors in the data sets.

Unfortunately, no allowance was made for cold air drainage and its effects, while the climatic data
is for short periods (10-15 years) covering different periods of time.

As a result, the reliability of the values is not as high as possible.
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Other problems.

1. The variability in methods used to obtain ground temperatures and the duration of the
measurements.

2. The fact that weather and climate are constantly fluctuating, and there is usually a longer-term
trend of change often affecting a given place. These changes vary from place to place.

3. The natural variation in the thermal properties of the surficial materials, including moisture
content. The latter is usually in a state of constant change.

4 . The effect of scale on what can be shown on the map.

5. A fundamental assumption in mapping is that there is a smooth, continual change between the
data points in the study area. In actual practice, there are many different controls of permafrost
temperatures that vary in short distances as indicated by the mean annual thermal offset. This is the
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resulting product of a series of offsets at discontinuities between layers between the atmosphere and the
underlying rock. This is discussed below.

Mean annual thermal offset.

This explains a major part of the problem. Originally introduced by Kudryavtsev et al. (1994), this
is the sum of the thermal offsets between the atmosphere and the underlying rocks. Each layer has
different thermal properties:

a. The tree offset at the top of the forest canopy.

b. The ground vegetation offset.

c. The snowpack offset.

d. the organic layer offset.

e. The A horizon offset.

f. The mineral soil offset.

In addition, there will be exposure and slope offsets involved. These can vary enormously in short
distances, depending on which layers are present during the averaged time period. The time period
represented must always be specified.
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The effect of the varied mean annual thermal offsets is to produce a poor correlation
between mean annual air and ground temperatures, with the ground temperatures generally being
higher than the air temperatures. Data from Canada and Scandinavia.
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Thermal offsets near Fairbanks in winter (Romanovsky et al., 2011).
Note that these are continually changing throughout the seasons, so the annual average shows less total
variabilty (c.1-3.7°C in this case)

Local Variability in ground temperatures

To make a map of permafrost distribution, it is necessary to assume that the field measurements
are typical of a large surrounding area, and that there is a gradual change to the condition found in the
next borehole. Unfortunately this does not often occur in nature due to the local variations in the factors
controlling ground temperatures.

The surface of the permafrost table varies in very short distances in most environments

throughout the areas of sporadic and discontinuous permafrost, as can be shown by closely spaced
boreholes or geophysical traverses (ground or airborne) as is indicated in the following examples.

A,
- n I- “Fukeoin Hieer Portupines Biver A&
E
= W
B
= Sl
E ) O
= Ce ]
- s
B. Fort Fubnn borehake Faart Yuhoon
i E Twrelvemie Laks Yk Bivar N (1nEa E e
E ke
E % Lo
E &
w
=—
e
C.
=] L L]
E
o
]
£
i L

WA
Fank g [hm|

= = |raerpire ol g - St <o
—— bt bt of permalnest

Buim a3 fpear)

Airborne electrical resistivity traverse at the junction of the Yukon and Porcupine Rivers,
Alaska (Abraham, 2011).
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Twwelvemile Lake

throughgoing

lake talik talik 7

Detail of variability in ground temperature around Twelvemile Lake, Alaska, based on an
airborne resistivity survey (Abraham, 2011).

A - In well-drained gravels B - In poorly drained loess.

Additional evidence of abrupt local variability is provided by thermokarst pits where ice
blocks, 3-4m in diameter and over 2m in thickness have melted out and the surface soil has
collapsed into the cavity (examples from around Fairbanks, Alaska).

Conclusions.
1. Small-scale maps of large areas.

These inevitably cannot show much detail of the actual variability in the properties of permafrost,
but are valuable as a general guide to its distribution and temperature. Attributes such as moisture content
and active layer thickness may be too variable over short distances to give the reader a proper idea of
what is there.

2. Medium-scale maps.
These have the same problems as small-scale maps.
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3. Large-scale maps of small areas.

These can depict the local variability better, especially if geophysical methods are employed with
ground temperature measurements as a control. On their own, the latter may miss underground drainage
ways, unless the boreholes are closely spaced.
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MNPUHIUIIBI PAHOHUPOBAHUS 3ATIAJHO-CUBUPCKON PABHUHBI
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PRINCIPLES OF ZONING OF THE WEST SIBERIAN PLAIN
ACCORDING TO THE CRYOSOLIC-THERMAL STATE

OF THE SOIL AND GROUND LAYER
LLE. Trofimova and A.S. Balybina
V.B. Sochava Institute of Geography SB RAS, trofimova@irigs.irk.ru, balybina@irigs.irk.ru

[IupoTHBIE W3MEHEHHUS COBPEMEHHOI'O COCTOSIHUSI NPUPOJHOW CUCTEMBI B LIEJIOM WIH €€
OTJICTTbHBIX KOMITOHEHTOB SIBJISIOTCS TJIABHOM pPETHMOHAIBHOW 0coOeHHOCThIO 3amagHo-CuoupcKoi
paBHUHBL. Bo BTOpO# mosjoBuHe XX B. PEIICHUIO aKTyaJbHBIX MPOOJEM MPUPOJHOIO PAOHUPOBAHUS
TeppuTopuu [3] ¥ pa3TUYHBIX KOMIIOHEHTOB MPUPOIHBIX yCIOBUil [4, 6] yaensanoch O0sbllioe BHUMaHHE.
B cBs3u ¢ TeM, YTO 3HAUUTENBHYIO YacThb PACCMaTPUBAEMOIO PETMOHA 3aHUMAIOT MHOTOJIETHEMEP3IIbIE
MIOPO/Ibl, BECbMa aKTHBHO PELIAOTCS] TEOPETUUECKUE BOIPOCHI FEOKPUOJIOTUH U UHKEHEPHOH I'€0JIOTHH.
OcCy11ecTBIEHO T€0KPHOIOTMYECKOE U HHKEHEPHO-TE0JIOTNYECKOE paliloHupoBanue Teppuroput [ 1, 7].

B ycnoBusX 3HauMTENbHBIX TEXHOTEHHBIX HApYLIEHUM 3E€MHOI IOBEPXHOCTH B pe3yibTaTe
aKTUBHOT'O XO3SHCTBEHHOIO HCIOJIb30BAHUS TEPPUTOPHHM, IJIaBHBIM O0pa3oM €€ CEBEpHBIX pailOHOB,
U COBPEMEHHOrO MOTEIUICHUs KIMMara ocoboe 3HaueHHe MNPHOOpeTaeT M3yueHHe 3aKOHOMEPHOCTEH
MIPOCTPAHCTBEHHOTO U3MEHEHHUS MEP3JIOTHO-TEPMUYECKOTO pPeKUMa MOYB 10 MIyOuHbI 3,2 M (IOYBEHHO-
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IpyHTOBOM TOMIM). VIMEHHO 70 3TOH IIyOHHBI O BBITSKHBIM TEPMOMETPAM BBIIOIHSIIOTCA PEXUMHBIE
HaOJII0IEHUS HA CETH METEOpOJIOrHuecKuX cranimii Poccun. Bmecre ¢ Tem, Takoro poja uHopmanus B
OTIENbHBIX paiioHax 3amaaHo-CuOMpcKoil paBHHHBI BecbMa orpaHudeHa. Ho, MOCKONBKY TeIioBoOi
PEeKUM TMOYBBl B OOJBINON cTeneHH (OPMHUPYETCS IMOJ BIUSHUEM KIMMAaTHUYECKUX YCIOBHUI, TO IpH
UCCIIEIOBAaHUM HM3MEHEHHH B IMPOCTPAHCTBE U BO BPEMEHU €€ MEpP3JI0THO-TEPMUYECKOTO COCTOSHHS
BaXHOE MECTO 3aHUMAlOT 3HaHUs o 3anaaHo-CHOMPCKOM KiIMMaTH4ecKoi cucreme B LenoM. Ilostomy
OlLIEHKa U PallOHUPOBAHUE TEPPUTOPUU IO JAHHOMY IMPHU3HAKY IPOBOAATCA C YUETOM KIMMAaTHUECKHUX
0COOCHHOCTEH.

Kak wu3BecTHO, NPUPOAHYIO 30HAJIBHOCTH TJIABHBIM 00pa3oM OINpPENeNsioT MPOCTPAHCTBEHHBIE
M3MEHEHHUsl TOKa3aTejell Terla M BJlIard M HMX CooTHomeHWH. OCHOBHOE HaIlpaBlIEHHWE H3YUYCHUS
0COOEHHOCTEW KIMMara TEPPUTOPHM — €ro THUIM3alMUs U KIMMaTH4ecKoe pailoHupoBaHue. [J1aBHbIE
MPUHIUIIB TUNU3aluK (KJIacCHU(pUKAIMKM) KIUMaTa 3allo)kKeHbl B pabote [2]. B ompenenenun THMOB
KJIMMaTa B KayecTBE IIOKa3aTeled TEePMHMUYECKUX YCJIOBUI TEIUIOro Mepuojia roja HCHOJIb30BAIUCH
JaHHBIE O CyMMax CpeIHHMX CyTOYHBIX Temmeparyp Bosiayxa Bbimie 10°C Ha ypoBHE 3eMHOI
IIOBEPXHOCTH, KOTOPbIE TECHO CBSI3aHbl C BEJIMYMHAMM PaJHallMOHHOro OanaHca. [l XxapakTepuCTHKH
aTMOC(EpHOT0 YBIKHEHHS B3AT UHAECKC CYXOCTH, BBIPAXKAIOIIUN OTHOILIEHHE BEJIMYMHBI UCTIAPSIEMOCTH
3a ampenb—OKTAOph K CyMMe aTMOC(epHBIX OCaJKOB 3a TOT K€ BpeMeHHOM wuHTepBal. OIleHka
TEPMHUUYECKHUX YCJIOBUH XOJIOJHOTO IEpHOJa MPOU3BENEHA [0 CyMMaM CPEIHUX CYTOYHBIX TEMIEpaTyp
Bo3ayxa HuKe -10°C. CHEKHOCTD 3UM TIPEICTABIIEHA BEICOTON CHEKHOTO MOKPOBA, 3a()MKCUPOBAHHOW B
NepuoJi HAauOOJIBILIEr0 CHErOHAKOILICHUS.

CornacHo MKUPOTHOMY U3MEHEHHUIO TEMIIEPATypbl BO3AyXa U O0Jiee CII0KHOMY PacIpe/leeHUIO B
IIPOCTPAHCTBE aTMOC(HEPHBIX OCAJIKOB, BBIJEJICHbI KIMMATUYECKUE 30HbI U MOJA30HBI, KOTOPHIE XOPOILIO
COIIACYIOTCS C YETKOM NPUPOJHON 30HAIBHOCTBIO Ha Teppuropun 3anagHo-CHOUpCKOW paBHUHBI.
Baxxno Gosiee moapoOHO OLIEHHUTH KIMMAaTHUECKHE YCIIOBHUSI CaMblX CEBEpHBIX pailoHOB (I-oB Sman u
I'biiaHCcKuil M-0B), TaK KaK 3[€Ch MPAKTHYECKH CILIOIIHOE PacpOCTPaHEHHE MHOTOJIETHEMEP3IIBIX TOPOJL
[7], a HaOmroeHMs 3a TeMIepaTypol MOYBHI Ha JIOCTATOYHO PEIKON CETH METEOCTaHIUN OTCYTCTBYIOT.
JIist apKTHUeCKOi U CyOapKTUUYECKOW CEBEPHOM TYyHAPHI XapaKTepHbl OYCHb XOJIOJHOE (HET TeMIEpaTyp
Bo3ayxa Beime 10°C) u u30bITOYHO BrakHOe (MHIEKC cyxoctH Menee 0,5) yeto u cypoBas (CyMMbI
temreparyp Bosayxa Hike -10°C  Bapeupyror ot -4500 g0 -3200°C) MajocHEKHas 3uUMa.
B cyOapkTuueckoll [0XKHOH TyHApPE CYpPOBOCTb KIMMATHYECKHX YCJIOBUH HECKOJBKO CHHXKAETCS.
OrMmeuensl cyMMmbl Temmeparyp Bosayxa Beime 10°C (menee 600°C), yBIaKHEHHE COXPaHAETCS
NOBbIIIEHHOE (MHIEKC cyxocTu MeHee 1). Knumaruueckue ycinoBus 3uMBbl OJIM3KM K IpelblIyLIei
cutyanuu (cyMMbl TeMieparyp Bosayxa -4200 — -3000°C). Mexay TeM CliefyeT OTMETHTh, YTO Ha I-BE
SIman u I'blIaHCKOM II-BE U JIETHHE, U 3UMHHUE TEMIIEPATyphl BO3yXa BECbMa 3HAUUTEIBHO BapbUPYIOT B
npoctpancTBe. Ilpnyem kimMar B 3amazHOM yacTH TyHIpHl (1-0B SImai) MeHee CypoOBBbIN, 4eEM B
BocToyHOU yacTu (I'pigaHckuil m-oB). Takyke HEPaBHOMEPHO IO IUIOIIAIU PACIPEAEISETCS U CHEXKHBIN
noKpoB. M3-3a CUIIbHBIX BETPOB MOBBIIICHHBIE YYaCTKH HEPEJIKO BOOOIIIE JIMIIEHbI CHEra.

B secoTyHapoBoil 30HE U TOA30HE CEBEPOTAEKHBIX JIECOB, IJI€ XapaKTEPHO COBMECTHOE
pacrpoCcTpaHEHUE MHOTI'OJIETHEMEP3IIBbIX U Ce30HHOMEP3JbIX MopoJ [7], ¢ MMPOTOH CyMMbI TeMIepaTyp
Bo3ayxa Beime 10°C Bospacrator ot 600 101200°C, a unmekc cyxoctu okono 0,9-1,3. CyMMbl 3UMHHX
teMmneparyp Bozayxa Hmke -10°C maxomarcs B mnpemenax -3000 — -2500°C. Bricora cHera,
3a(huKCHpOBaHHAS O MMOCTOSIHHBIM peiKaM Ha OTKPBITHIX yYacTKaX IUIOIMAJA0K METEOCTaHIUH, JOCTUraeT
50 cm u Gonee, a Ha 3aNUIICHHBIX OT BeTpa ydyacTkax oHa Ha 10-30 cm Beime. 3HAYUTEIBHO OOJbBIIE
MOIITHOCTh CHEXHOT'O ITOKPOBA B JIECY MO KPOHAMU JIEPEBbEB, UEM B I10JI€ (CHEIrOMEpPHBIE ChbEMKN).

[To mMepe mpojaBHKEHHUS K IOIYy OT CEBEpPHON Talrh OTYETIMBO BBIABISAETCS 3aKOHOMEpPHOE U
MIOCTENIEHHOE IIOBBIIIEHHE TEMI000eCIeYeHHOCTH M yObIBaHME YBJIaKHEHHOCTH Tepputopuu. Ha
KpaifHeM [ore paBHUHBI (JIECOCTEIb U CTEMb) CyMMBI Temreparyp Bo3ayxa Beiie 10°C cocrasisiror 2200—
2400°C (mocraTouHas TeEIUIOOOECIIEUEHHOCTE), a MHIEKC Ccyxoctd Oojee 2,5 (yBIaxXHEHHE
HEZ0CTATOYHOE). 3UMBI MaJIOCHEXKHbBIE, a CyMMbI TemIiepatyp Bosayxa Huke -10°C Bappupyiot ot -1700
10 -2400°C.

Knumartudeckas olieHKa TEppUTOPHUU MPOBEJEHA 110 CPEAHUM MHOTOJIETHUM METEOPOJIOTHYECKUM
nokazaresnsiM. Ho, mockonibKy B mociieiHee cTojeTne 3auKCupoBaHo I100aabHOe MOTEIUICHUE KIIMMaTa,
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a Ha TeppuTropuu Poccum OHO OTYETIMBO MPOSABUWIOCH C cepeauHbl 1960-x rr., To wHeiecoodpasHo
OLIEHUTh JAHHYIO CHUTyaluI0 Ha Teppuropun 3amaano-Cubupckoil paBHuHbl. Tak, B I[Ipuypanabckom
(Canexapn—Mmmm), Ilentpanmsaom (Tapko-Cane—Tarapck), Ilpuenwuceiickom ([lynuaka—Ceepo-
EHucelicK) MOATOTHBIX CEKTOpax OTMEUYEHA TEHJEHUUS K HE3HAUUTEIbHOMY IIOBBIIICHHUIO CPEIHUX
MECSIUHBIX TEMIIEpaTyp Bo3ayxa uionsi. B mepuox ¢ 1961 mo 2010 rr. oma Beipocia nHa 0,4—1,0°C
OTHOCHUTENIPHO CPEeHUX MHOTOJIETHUX 3HaueHui 10 1960 r. Heckonbko MHas cUTyalMs CIOXKHJIACh IO
CpemHell MecsSYHOU TemrmepaType Bo3ayxa sHBaps. Ha CeBEpHBIX METEOCTAHIHUAX 3apUKCHpOBaH ee
HeGOIIBIION OTPULATENLHEIH TpeH. 31ech 10 1960 r. ona 6bita Ha 0,1-0,5°C Beiie, yeM B nepron 1961
2010 rr. FOxHee TemmepaTypa Bo3yxa siHBapsi, Ha060poT, 3a 1961-2010 rr. nossicuiack Ha 0,1-2,0°C
110 CPaBHEHUIO C TemnepaTypoit 10 1960 r.

PaiionupoBanue 3ananHo-CHOMPCKOM paBHUHBI MO0 MEP3JIOTHO-TEPMHUECKOMY COCTOSIHUIO TOYB
OCHOBBIBaeTCs Ha 0a3e JaHHBIX, MOJydyaeMbIX Ha MereocTaHuusx. OnHako Ha ceBepe (m-oB fmad,
I'binaHcKuil 1-0B) HAOMIOCHHS 3a TEMIIEPATypol MOYBbI HA METEOCTaHIMAX OTCYTCTBYIOT. Majio uX B
JIECOTYHJIpE U CEeBEpHOU Taire. JlIg 3TUX PaliOHOB IPH OLICHKE MEP3JIO0THO-TEPMHUUYECKOr0 peXuma I04YB
IPUBJIEKAICA KOMIUIEKC NPUPOAHBIX (aKTOPOB: PACHPOCTPAHEHHE U CPEIHEroI0BbIE TEMIIEPATyphI
MHOT'OJIETHEMEP3JBIX U TajblX Mopoj [1], cocTosiHMe U MU3MEHEHHE T€OKPHUOJOTMYECKUX YCIoBUH [5],
muddepeHnnanus pacTUTENbHOCTH [6]. XoOpoIKMM JONOJHEHHWEM SIBUJIACh BBISBJICHHAs CBSI3b
TEMIIEPATYPHI MIOYBBI C TEMIIEPATYPOH BO3yXa U MOLIHOCTBIO CHEXKHOT'O TIOKPOBA.

Ha ocHoBe mpenBapuTenbHOrO aHajiu3a OOJBIIONO MacCMBa MHOTOJIETHUX JIaHHBIX IIO
TeMIepaType MouBbl BEIOpaHa XapaKTEpPUCTHKA MaKCUMaJIbHONM MH(POPMATUBHOCTU. JTO CaMble BBICOKHE
U caMble HU3KHE MECSYHBIC TeMIIepaTyphl HE3aBUCUMO OT BPEMEHH MX (DUKCHPOBAHUS B TOJJOBOM ILIUKJIE
Ha OTJIEJIbHBIX INIyOMHAX NOYBEHHOTO MpOoQuiid, T.K. OHU OTPaKalT CyMMapHbIH 3(h(heKT HaKOIUIEHUS B
noyBe Teria win xojoxa [8, 9]. JlanHble mokaszatenu, a Takke ITyOMHa CE30HHOT'O MPOMEpP3aHUs WIH
OTTaMBaHUs BIIOJIHE JOCTATOYHBI /Ui OOIIEH OLIEHKH MHOTOJIETHEIO MEpP3JI0THO-TEPMHUYECKOTO pexuma
MIOYBBI U €T0 TUIMHU3ALUHU (CUCTEMAaTH3AINN).

W3MeHeHune TeMiieparypsl ¢ TIIyOMHON U ee MpoCTpaHCTBEHHAs AU PepeHnaus OUeHUBACTCS C
MTOMOIIBI0 BEPTUKAIBHBIX TMPOdUIeH MHOTOJIETHUX CPEIHUX MECSYHBIX 3HAUYCHHMH CaMON BBICOKOW M
caMOW HM3KOH TemIepaTyp, MOCTPOCHHBIX MO JaHHBIM MeTeocTaHUMi. OT JIeCOTyHApHl A0 cTenei
JMana3oH caMol BBICOKOW Temreparypbl Ha riyoune 0, 2 M cocrasiuster 16°C (temmneparypsl 7-23°C
COOTBETCTBEHHO), Ha Ti1yboune 3,2 M oH paseH 13°C (temmeparypsl ot -3 o 10°C). Jlnanason camoii
HU3KOU Temmeparypsl Ha riyoune 0,2 M gocruraer 12°C (B necoryuape -13, 8 crenu -1°C). Ha riry6une
3,2 M Temneparypa -6°C (necorynapa) u 3°C (crens). YKa3aHHbIE IUaNa30Hbl MOI'YT ObITh PACIIMPEHEI 32
CUET XapaKTEPUCTUK MEP3JI0THO-TEPMHUECKOI0 peXXuMa I0YB B CEBEPHBIX palioHax (TyHzapa). Bee mone
BEPTUKAJbHBIX TEMIEPaTypHbIX Mpoduiedl cucreMaTu3upyercs, T.e. pa3OuBaeTcs Ha TIpajalui,
KOJIMYECTBO KOTOPBIX 3aBUCUT OT JHala3oHa IPOCTPAHCTBEHHBIX H3MEHEHUH. KoindecTBEeHHbIM
3HAYEHUSM Ipajaliil npuaaeTcsi KayeCTBEHHAsl XapaKTepPUCTHKA 110 CTETIEHU HAarpeBaHUs M OXJIaKICHUS
noyB. B 1ieoM UMEHHO cucTeMaTH3alMs Mep3JI0THO-TEPMUUECKOr0 PEeXUMa BCE MOYBEHHO-TPYHTOBOM
TOJIIIN SIBJISIETCSI OCHOBOM [T paiioHMpoBaHus 3anaaHo-CuOupCKoil paBHUHBI.

B ycnoBusX COBpPEMEHHOTr0 H3MEHEHMsI KIMMAaTa Ba)KHO OIPENENUTh OTKIMK TeMIepaTyphl
MOYBbl Ha 3TH u3MeHeHHs. OCOOEHHO Ba)XHO 3HAaTh €€ MHOTOJICTHIOI JMHAMHUKY B pailoHax c
MHOroJIeTHel Mep350Toil. [Ipoananu3upoBaH XoJ CpeHUX MECAYHBIX TEMIIEpaTyp MOYBbI Ha IiyOuHE
0,8 M no ceBepHbiM MereocTaHuusaM (Mrapka, 1963-2008 rr. u bepezoso, 1937-2008 rr.). I camas
BBICOKasl, U caMmasi HU3Kas TeMIiepatypbl nouB B Mrapke 3HauuTenbHO HIKE, yeM B bepe3zoBo. Kak B ToM,
TaK U B IPYIOM Clly4yasix camasl BbICOKasl TeMIlepaTrypa UMeeT JOCTaTOUYHO BbIPAXKEHHBIN MOJI0KHUTEIbHbIH
Tpera. B Urapke m camas HM3Kasg TemmepaTypa IOYBbI, KOTOpas B ATOT BPEMEHHOHW IEpuoj UMela
OTpHUIIATEIbHBIC BEJIWYUHBI, BBIpaKEHO pacteT, gocturas B 2007-2008 rr. 3HaYeHWid, OMU3KUX K
ce30HHBIM (pa3oBbIM mepexonam Biard. Camasi HU3Kas Temneparypa Ha riyoune 0,8 M B bepezoBo Ha
BceM npoTspkeHnun (1937-2008 rr.) HAXOAUTCS MPAaKTHUYECKH B 00J1acTH (pa30BBIX MPEBpaIeHU BIIary.
B Takoli cuTyanum cCOBpeMEHHOE MOTEMJIEHUE KIMMAaTa HE BbI3BAJIO CYLLIECTBEHHOTO €€ NMOBBILIEHMS, XOTS
cinabas Tengennus pocra (tpena 0,1°C/10 ner) npocnexusaercs. B pe3ynbraTe cpequss BeIMYMHA CAMON
HU3KOM Temmeparypsl 3a 1979-2008 rr. cocrasmia -0,3°C, B To BpeMs Kak B mpeabiaynieM 30-neTin
(1949-1978 rr.) ona Obiia -0,8°C.
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Takum o00OpazoM, mpenaraeMblii TPHHIMI PalOHUPOBAaHMS TeppuTOpuH 3anagHo-CHuOHpCKoi
PaBHHUHBI IO MEP3JIOTHO-TEPMHUYECKOMY PEXHMMY IMOYB OCHOBAH Ha IMOATAITHOM aHAJIU3€: BO-NIEPBBIX,
OIICHKA COCTOSTHUSI KJIMMATHYECKON CHCTEMBI C YYETOM BBIJICJIICHHBIX THIIOB KJIMMATa M BBITTOJIHEHHOTO
KIIMMaTHYECKOr0 PallOHUPOBaHUS; BO-BTOPBIX, TUMH3AIMS (CUCTEMATH3AIMs) MEP3JI0THO-TEPMHUUECKHUX
PEXKUMOB, TIO pe3yJIbTaTaM KOTOPOi COOCTBEHHO U OCYIIECTBIIsACTCS paloHUpoBaHue. [ oO1eit oneHKn
BO3MOXXHOTO HW3MEHEHHUSI MEpP3J0THO-TEPMHUUYECKOTO COCTOSIHHMS TOYB I[€JIeCO00pa3HO  OMpeaeNnuTh
peaKIHIo TeEMIIEpaTyphl MOYBLI HA COBPEMEHHbBIE U3MEHEHUS KJIMMAaTa.

PaGora BeimonHena mpu QuHaHcoBoi mnoanepxkke Poccuiickoro ¢oHga ¢yHIaMeHTATbHBIX
uccnegosanuii (12-05-00819).
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FEOHHQOPMAHHOHHBIIXUAHAHH3 MEP3JIOTHO-JJAHAITA®THBIX
B3AUMOCBA3EN B KPUOJIUTO30OHE POCCUHN

H.B. Tymens, H.A. KoposeBa
MI'Y umenu M.B.Jlomonocosa, eeoepaghuueckuii ghaxynomem ntumel@mail.ru, nkor65@mail.ru

GEOINFORMATION ANALYSIS OF CORRELATIONS
BETWEEN PERMAFROST
AND LANDSCAPE IN RUSSIA CRYOLITHOZONE

N.V. Tumel, N.A. Koroleva
Lomonosov Moscow State University, Faculty of Geography ntumel@mail.ru, nkor65@mail.ru

Mertoa nanamagTHON MHIUKAIIMH, KOTOPBIN SBJSETCS OCHOBOW MEP3I0THO-MHKEHEPHBIX OLIEHOK
IIpU TPOBEJACHUM MEP3JIOTHBIX CHEMOK B PA3IMYHBIX PErHOHAX KPUOJIUTO30HBI, mpuMmeHsieTcss ¢ 30-x
roJ0B MPOLUIOrO cToneTus. Vcmonb3oBaHHE ASTOrO0 METOJA IO3BOJSIET SKOHOMUTH CPEACTBA IPHU
MOJyYeHUH Mep3ioTHOW wuH(opManuu. MacmTad ucciaenoBaHui ¢ MpUMEHEHHEM JaHAmagdTHO-
MHAUKAIMOHHOTO METO0/Ia MOXET OBITh Pa3IUYHBIM: OT MEJIKOTO — JJIsi OLEHOYHBIX, CTPATETHYECKHUX,
HAYYHBIX IIeJIel 10 KPYTHOTO — JIJIsl HCCIEA0BAHUHM 0] KOHKPETHBIE COOPYKEHUSI.

MacmTal U3bICKaHUI HaKJIaIbIBAET CBOU OTPaHUYCHUS HA YPPEKTHBHOCTh METO/a JaH{a(THOU
uHaukanuu. Hanbosiee pe3ysnbTaTMBEH TaKOW aHAIW3 NpH cpeaHeMmaciTaOHbix pabdortax (1:25 000 —
1:100 000) Ha noKadbHOM ypoBHE. MenkoMmacHITaOHbIE W 0030pHBIE MCCIIENOBaHUS TpeOyroT Oonee
OCTOPO’KHOT'O MOAXO0/Aa K CBSI3U MEP3JIOTHI € JIaHAIIAa()THON CUTyaluen, XoTs XOpOILIo U3BECTHO, YTO U B
3TOM CIJlydyae OCHOBOM MEp3JIOTHOro KapTorpadupoBaHus sBiseTca naHamadrHas kapra. Haubomee
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OYEBHIHBIM ITPUMEPOM OTCYTCTBUS JOCTATOUHO JKECTKHUX, ONPENIEIEHHBIX CBs3€H MexXay JaHamadToM U
MEpP3JI0TON SBJSETCS 0XKHAs IPaHMLA KpUOIUTO30HBI Poccuu. OHa, Kak XOpOIIO M3BECTHO, Ha 3amaje
EBponeiickoro CeBepa HpPOXOAWT IO TpaHUIE FOKHOW TyHApBI, B bonpnie3eMenbckod TyHApe M
3anagHoit CubHMpU «peXeT» CeBepHYI0 Talry, OmycKaeTcsl JajlleKo Ha oI MPUMEpPHO M0 MEepuAHaHy
p. Enwmceit, ceuer roxuyto Taiiry m crenu Cpemneit Cubupu. [IpuMepHO Takoe K€ HECOOTBETCTBHUE
HaOro1aeTCsl MEXy TpaHULAaMM JIaHAMA()TOB U OCHOBHBIMU TUMaMu pacnpoctpaHeHus MMIIL. Oto
Haubosee 0YEBUIHO MPU PACCMOTPEHUH KpUoJuTO30HbI Poccuu B nenom. OgHAKO ecinu paccMaTpuBaTh
MenkoMacmTaOHbeie KapThl (oT 1:2 500 000 u menwpue) oramenpHbIX peruoHoB (EBpometickuii Cesep,
3anagnas Cubups, SkyTtus, Bocrounas Cubups), nanamadTHas HHIUKAIMS CHOBA HaYMHAET paboTaThb
BecbMa 3(hPexTUBHO. DTO, MPEKIE BCEr0, OTHOCUTCS K aKKyMYJIITUBHBIM U JCHYJAIlMOHHBIM paBHUHAM,
B Ipejiesiax KOTOPBIX paclpocTpaHeHHe, TeMIlepaTypa, IiyOuHa IpOoTauBaHuUs, a HEPEIKO U JIbJUCTOCTD
KOppEIUPYIOTCS TEMU WIM HHBIMH TeocucTeMaMmu. [ OopHble TeppuTopuu, ciaab0 HU3y4YEeHHbIE B
MEp3JIOTHOM OTHOLIEHHWHU, KapTorpagupyroTcs Ha pPErHOHAJbHOM YPOBHE C YYE€TOM BBICOTHOM
naHamadTHON MOSICHOCTH. DTO Hamboiee dPPEKTHBHO Il OJHOM TOPHOW CHCTEMBI (HampuMep, TOpHI
Cesepo-Bocroka, Antaii, CastHbl), HO B LIEJIOM JJIsl KPUOJUTO30HbI (KaK M Ha paBHUHAX) OJMH U TOT K€
TOPHBIN NOSIC UMEET Pa3InYHOE MEP3JIOTHOE COJEPIKAHUE.

C TOUYKM 3peHHsI B3aUMOCBS3HM JaHAMA(PTOB W TUMOB pacupoctpaHeHuss MMII Ha 30HaIBHOM
ypoBHe npezcrtaBisier uHrepec ['MC-ananu3 mepsnotHo-nmanmadTHONH KapThl MacmTaba 1:15 muH.,
OCHOBaHHOM Ha naHamadTHoi kapte A.I'. Mcayenko macmra0a 1:4 MiH., KoTOopas ObU1a reHepaIn3oBaHa
U JIOIIOJIHEHA MEP3JIOTHBIM COZICpPXKaHWEM, IOJyYEHHBIM B PE3yJIbTaTe€ CHUHTE3a JAHHBIX CIELHAIbHBIX
kapt CCCP, Poccun, otaenbHbIX pernoHoB. Ha ypoBHE aBTOpPCKOM reHepanu3aluy B KPUOJIUTO30HE Ha
30HAJILHOM YpPOBHE C Yy4YeTOM Makpopenbeda BbaeaeHo 23 naHamadra, KOTOpble ONpeAeIeHHbIM
o0OpazoM cooTHOcsTcs ¢ Tunamu pacnpoctpaneHuss MMIL. Ilepseie pesynsratel ['MC-anamuza o
pacnpoctpanerun MMII B npenenax KpynHbIX reoMOp@OJOrHYECKUX CUCTEM, IeoMOpP(OIOrn4ecKoro
«conmepkaHus»  Kaxaoro Tuma MMII,  konmmuectBeHHble  oueHkM (B %%)  1uiomazei
reoMop(ooruuecKux CUCTeM U TUIOB pacnpocTpaneHuss MMII B kproianTo3oHe Obun Oy OIMKOBAHbI B
2007 roxy. Llens manHO# pabOThI — MHTEPIPETALMS AUArpaMM, T/I€ CBEACHBI BCE JIaHIAPThI, KOTOPBIC B
COOTBETCTBHM C KapTOH HAOMIOAAIOTCA B KAXKAOM W3 4YEThIpeX TUIOB (obnactei) KPHOIMTO30HBI IO
CTENEHU COOTHOIICHUS MEP3JBIX M Tajbix mopo. [lnomans kaxmoro mannmadra gana B %% ot oo1ei
IUIOINAAM TOM MM MHOM 00JIacTH (CO CIJIOUIHBIM, NPEPBIBUCTHIM, MACCUBHO-OCTPOBHBIM U OCTPOBHBIM
pacnpoctpaHeHueM MMII). Hekotopsle nanamadTsl SABIASIOTCA TPAH3UTHBIMU Il BCEX THIIOB
MEpP3JIOTEL. JTO I0XKHAas TyHHApa, JECOTYHIpA, CEBEpHAas Talra, KOTOpPbIE XapaKTEPU3YIOTCSI CBOMMH
CEKTOPHBIMH 0COOEHHOCTSIMH. COIOCTaBICHNE TUIIOB MEP3JIOTHI 10 IUIOMIAN U CIEKTPY JaHImadTOB B
HUX TO0Ka3bIBaeT, 4TO HauboJjiee OJHOPOJHA JaHAmadTHAS CTPYKTYpa B Mpeenax CIUIOMIHON MEep3JI0ThI
(16 nmanmmadgros). Camoe Gonblioe pasHooOpa3ue HaOIOAAETCS B 30HAX NMPEPBIBUCTOW M MacCHUBHO-
OCTPOBHOM Mep3noThl. CBSI3aHO 3TO C T€M, YTO B IEPBOM Cily4yae BeIyIIUM (PaKTOPOM CIUIOIIHOTO
pacnipoctpanenuss MMII sBnsiercs knumar. JlanamadTel ompenensioT M3MEHEHHE HHBIX XapaKTepu-
CTUK — TeMIIepaTypbl, MOIIHOCTH, KpuoreHHoro crpoennss MMII. B npenenax npepsIBUCTON MEp3JIOTHI
JaHIMA(THBIA ~ KOMIUIEKC —OHpelenseT M3MEHYMBOCTb HE TOJbKO  YKa3aHHBIX  MEp3JIOTHBIX
XapaKTePUCTHK, HO HAUMHAET PaUKaJIbHO BO3JIEHCTBOBATh HA MEP3JIOTY, OCJIOXKHSIS €€ paCIpOCTPaHEHUE
TanukaMu. MacCUBHO-OCTpOBHasi Mep3ioTa (opMupyercs B 0ojiee MATKUX KIMMAaTHYECKUX YCIIOBHSX.
[TosTomy crieruduka ganamadTHONR 00CTAHOBKM HAUMHAECT OKa3bIBaTh BCe 0osiee BAXKHYIO pOJb HA caM
(aKkT BOZHUKHOBEHUS MEP3JIOTHI.

C ceBepa Ha 10T KPHOJIMTO30HBI €CTECTBEHHO COKpAILAETCS YHUCIO OIMHAKOBBIX JaHAIMA(TOB.
BwMmecTe ¢ Tem cpaBHEHHE TOJIBKO JIBYX CMEKHBIX 001acTeil 0OHapyKMBaeT 3HAUMTENbHOE JaHmadTHOE
cX0JcTBO. B cocencTByronmx 001acTsaX BbLAEISUINCH OJUHAKOBBIE JJaHAIA(THI, a 3aTeM ONpenessics UX
NPOIEHT OT O0IIero yucia JaHaAmadToB KOHKpeTHOW obnactu. B Tabmuue 1 mpuBeneHbI pe3yIbTaThl
TaKOI'0 CPaBHEHUH.

B mpenenax mpepsiBUCTOM Mep3ioThl 11 nmannmadroB Takue ke, Kak U B OOJACTHU CIUIOIIHON
Mep3ioTel (58%). Ha tepputropun MacCMBHO-OCTPOBHOW Mep3s0THl 15 maHAmadToB «ayOIHUpYyIOT»
cutyauuto mnpepsBUCTBIX MII, uto coctaBiser 83% Bcex naHamadToB paccMaTpuBaeMoOW OOJIAaCTH.
B n1Byx roxHBIX 007acTsX 8 «o0mux» manamadros, To ectb 67% o1 Bcex ocTpoBHBIX MIT.
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Tabnuya 1
CpaBHeHnue JaHAMA(PTHON CTPYKTYPHI 00J1acTell ¢ pa3auYHbIM pacnpocTpanenuem MII

Oo6J1acTH ¢ pa3THYHbIM KonnvecTBO 0AMHAKOBBIX JaHAILA(TOB ¢ 00/1aCTHI0,
KoaunuecTBo .
pacnpocTpaHeHHeM PAacIoJI0:KeHHOIi ceBepHee
JdanamagToB
Mep3abIx nopox (MII) 4HCI0 %%
[IpepsiBucTsie MII 19 11 58
MaccusHo-octpoBHbie MIIT 18 15 83
OctpoBHble MII 12 8 67

B pesynbrare nmpoBENEHHOIO CpPaBHEHMsSI MOXHO CJEJIaTh BBIBOJ, YTO BBIJEICHHE MAaCCUBHO-
OCTPOBHOM MEp3JIOThI MaJio TMOJKperieHo oOmiel Qusuko-reorpadudeckoit curyarueid. Yactp 3ToOM
TEPPUTOPUH, BO3MOXKHO, CJeIyeT BKIIOYMTH B 00JacTh NPEPHIBUCTON MEp3JOThl, a IOT «OTAATHY
ocTpoBHbIM MII.

B mpennaraemoit  gocratouHo AetanpHON smaHamadTHON nuddepeHnuanuu - obdnacten
KPHOJIHMTO30HBI 3aKIIIOYAETCsl elle OJHAa BO3MOXKHOCTh aHAIM3a CBS3M <«JIAaHIMA(QT — Mep3lIoTay.
IIpu octpoBHOM oOueHb HebombmoMm (MeHee 10% ot mimomanu obnactu) pacnpoctpaneHnun MMII Bce
12 npuBeneHHBbIX JaHAMA(TOB  TPeOYIOT  JONOJHHUTENBHOTO  W3YYEHHS  OTHOCHUTEIBHO  HX
«MEep3T0THOCTH». BeposTHOCTH 00pa3oBaHMsl OCTPOBOB MEP3JOThl B BOCBMHU PaBHUHHBIX JIaHIIadTax
OLIEHMBAETCs CIEeAyIoIKUM o0pa3oM. MX mnpakTuuecku HeT B JiecodayroBelx nanamadrax Kypun u
KamuaTku, nmoutu HeT B cyxux cremnsix Boctounoit Cubupu u 1oxHO#l Taiire Bocrounoit Cubupu, npu
ATOM TOCIEAHHE 3aHUMAIOT MATYI0 4YacTh oOmactu. OcTpoBa Mep3JOTHI 3aBEAOMO €CTh B Mpeenax
ceBepHOW Taiirm u secoryHapsl EBpomeiickoro CeBepa, CeBEpHOW 3amagHOCHOMPCKONW W CpeaHen
JallbHEBOCTOYHOW Taiire. Ha Tepputopuu 3TuX mnaHamadToB OCTpoBa MEP3JIOTH (HOPMHUPYIOTCS B
3a00JI0YEHHBIX, 3aTOP(POBAHHBIX JaHAMAdTaX, Ha MapsAX, B T'YCTBIX EJIOBBIX JiecaX Ha CYTJIMHUCTBIX
IpyHTax B CHOMPCKOM M JAJbHEBOCTOYHOM CEKTOpaX KPHUOJIMTO30HBI U B TOP(SIHUKAX E€BPOIEHCKOI
TyHapbl. OctpoBa MII 3anumatot He 60see 10% muomaau 3Tux JaH madTOB.

B o0nactu MaccMBHO-OCTPOBHOM MEP3JI0THI IUIOHIAlb Kaxaoro u3 18 manamadros koiaedaeTcs B

npenenax ot 1 go 35%. Mepanbie nopoasl 3aHuMaroT oT 10 go 50% mmomaau Bceit obnactu. Ecmu
COIOCTaBUTH IUIOUIAb JIAHAMAPTOB W IUIOMAAb MEP3JIOTHl B HUX, TO MOXKHO IOJYYUTH CIEIYIOIINe
pe3yabTaThl. [lo0BUHA TEppUTOPUM €BPONEHCKON TYHAPHI U JIECOTYHAPHI 3aHITAa MACCUBAMH MEP3JI0THI,
HO COBOKYITHAs 1oJist 9TuX NauamadroB Mana (4%). [Touru 40% obractu — 3TO CpeHss U FOXKHAS Taiira
Bocrounoii Cubupu u lansuero Boctoka, rae MmaccuBsl Mep3nioThl 3aHuMaroT He 6osee 10%. Ecnu crona
[0 CTENEHU PacCHpOCTPAHEHUs MEP3JIOThl MPUCOECIUHUTH TOPHBIE JUCTBEHHUYHBIE JIeCa, XBOMHBIE U
Oepe30BbIe Jieca U JIMCTBEHHUYHBIE Jieca M TOPHbIE CTENH, TO IUIOMIAAN ¢ HE3HAYUTEIbHBIMH yYacTKaMU
Mep3710Thl yBenauuatcs 10 24%. CyMMapHO B 00J1aCTH MaCCUBHO-OCTPOBHOM Mep3noThl 63% TeppuTopuu
3aHATO OCTPOBAMHU MEP3JBIX MOpoA. M 3TO elle OAHO OCHOBaHWE MHTETPUPOBATH 3TU JaHILAPTHl B
o0nactb octpoBHOro pactpocrpanenuss MMII. IlpakTuuecku TUNUYHOE MACCHUBHOE pPacCHpOCTpaHEHUE
Mep3ibix Topon (Menwiie 50, HO Oombmie 10% ot mmomanu danmmadTa) HAOMIOAAETCS HA TPETH
IIoUIaAnd 3TOM 30HBI. DTO ceBepHas Taiira 3amagHoir U Bocrounoit Cubupu — 12% u mecTb ropHbIX
nanamadToB, 0011as TIIOIIAIs KOTOPBIX cocTaBisieT 18%.
Takum o0pa3oM, HEOONbIIME IUIOMAAM TYHAP M JIECOTYHIpP AODKHBI OBITH BKJIIOYEHBI B 00JIACTb
MPEpPHIBUCTON MEP3JIOThI, OCHOBHAsl e TEPPUTOpUS «OTJaHa» OCTPOBHOW Mep3ioTe, a pydex
pacnpocTpaHeHuss Mep3ioTbl MeHee 50% cuuTarh NOTrpaHUYHBIM MEXKIY JBYMS IPHUHLUIIMAIBHO
OTJIMYAIOIIMMUCS YCIOBUSIMH (POPMHUPOBAHUS MEP3IIBIX OPOI.

B o6nactu mpepbIBUCTON Mep3NOTHl B OTIAMYME OT FOKHBIX TEPPUTOPUIN CIEAyeT OICHHUTH
BEPOSITHOCTh PACHPOCTPAHEHUSI TAIMKOB B TpeAesiax 30HAIBHBIX THIOB JaHamadToB. B oTHomeHUH
pa3zHooOpa3us nanamadToB 3TO camas mecTpas 30Ha, B Hed BbiaenaeHo 19 manamadToB, U3 KOTOPBIX
11 paBHHMHHBIX. AHanU3Upys YyCIOBHUS 00pa3OBaHUs MEP3JIBIX IOPOJ M HApYLIEHHUsS UX CIUIOLIHOCTH
TaJUKaMU MOXHO pa3lIeiuTh 3TH JaHAmAapThl Ha JBE TPYIIBI — CO CIUIOMIHOCTBIO MEp3loThl 75-95%
u 50-75%. B nepByto rpymnmy MOryT ObITh BKJIIOYEHbI 8 paBHUHHBIX U JIBa TOPHBIX JaHAadTa, KOTOphIe
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3aHUMarOT 52% Tepputopuu obnactu. ITo TyHapa U jgecoTyHapa EBponsl u Cubupu — 31% u roabisl,
TOpHBIE TYHJPbl U XOJIOAHBIE KaMEHUCTBIE IIyCTHIHM FOKHBIX IOp KpuoJauTo30HBI — 21%. Bo BTOpyrO
IpyNIy BKJIIOYEHbI JaJbHEBOCTOYHAS JIECOTYyHIpa, CeBepHas W cpenHss Taiira Bocrounoit Cubupw,
B ropax — CTJIaHMKH, JUCTBEHHUYHBIE U COCHOBBIC Jieca — 48%. Best Tepputopust 00:1acTi pepbIBUCTOM
MEp3JI0Thl MPUMEPHO JAEIUTCS TOIO0JIaM IO CTENEHU PaclpOCTPAaHEHHs! TAJlUKOB, a, CIIEIOBATEIbHO,
U BEIyUIMX MPUYMH MX BO3HUKHOBEeHMsA. C ceBepa Ha IOI 3TUX IPUYMH, €CTECTBEHHO, CTAHOBUTCS BCE
6onbaie. Ha ceBepe 3TO mpeuMyIIecCTBEHHO THIPOTEHHBIE MOJ03EpHBIE U MOAPYCIOBBIE TAJIHKH; K IOTY
3TO TaKke cyOa’pasibHble TAJMKU, BO3SHHUKAIOLIUE NPH YYaCTUHM CHEra, COJHEYHOM paJualuu, JETHUX
0CaJIKOB B COUETAHUU C HECBSI3HBIMU IPYHTaMHU.

JlannmadgTHast auddepeHunanus o6JacTH CIUIOUIHOW MEp3JIoThl He TpeOyeT aHaiu3a MPUYMH
cyuiectBoBaHus cobctBeHHO MMII, koTopele crarailoT JUTOICHHYIO OCHOBY BCEX JIaHAIIA(PTOB
(5% TanukoB, Kak H3BECTHO, MPHUXOJIUTCS Ha KpPYIHBbIE BOJHbIE OO0BEKTHI). OnHaKo, JaHAmadTHOE
pasHoOOpa3ue sBIAETCS HNPUYMHOM MPOCTPAHCTBEHHOIO HW3MEHEHMsS TEMIIEpaTyphl, CE30HHOIO
[IPOTAauBaHUsl, KpPHUOIT€HHOTO CTPOCHHUS.

C mpakTH4ecKOM TOYKHM 3pEHUs MPHU PEIICHUM HHXKEHEPHO-T€OJOIMYECKUX U 3KOJOIMYECKUX
3aja4 y4eT MEp3JIOTHOro (pakTopa B OJMHAKOBBIX JAHAMIA(THBIX yCIOBHMAX HeoJHO3HaueH. Ha iore,
HECMOTpPSl Ha KpalHIOI HEYCTOMUMBOCTH MEP3JBIX MOPOJ, UX BIHUSHHUE B TEPPUTOPHATILHOM aCIEKTe
KpaifHe orpaHu4yeHo. B LEHTpaJbHONW YacTH KPUOJUTO30HBI OJHU U Te K€ JaHImadThl MOTYT OBbITH
CIIO)KEHBI U TaJbIMU, U MEP3JIbIMH MOPOJAMH, YTO 3aTPyAHSAET BBIPAOOTKY pELIEHUIH MPU OCBOCHUHU.
CeBep KpHOJIUTO30HBI (00IACTH CIUIOLIHOM M CEBEpHAs 4acTh MPEPBIBUCTON MEP3JI0ThI) OTHOCUTEIHHO
MeHee CJIO0XKEH ISl OLIEHKH YCTOWYMBOCTH JIAHAIIA(TOB K aHTPOIIOTEHHBIM M3MEHEHUSM JII000T0 THUIA,
T.K. B OJJMHAKOBBIX JaHmadTax pa3HooOpa3ue Mep3JI0THBIX YCIOBUH CYIIECTBEHHO MEHbILE, YEM B TeX
K€ WIM UHBIX JaHamadTax, pacroil0KeHHBIX F0JKHEE.

Takum o0pa3om, ucrosb3oBaHue JaHAMAGTHOW HHANKAUY IPU U3YUYEHUH MEP3JIOTHBIX YCIOBUMN
uMeeT MacluTaOHble orpaHuyeHHsd. YeM Menbdye MaciTad MCClIeOBAHUM, M3BICKAHUM M OILEHOK, TeM
Oojee oOrpaHMYeHO NPUMEHEHHWE MeToAa JaHAmapTHOM uHAuWKauuu. [lpm MenkomacmTaOHBIX
UCCIIEIOBAaHUSX C CEBEpa Ha IO JOCTOBEPHOCTb CBA3M <«JIaHIMA(T — Mep3JIoTa» yMeHbllaercs. Psa
JaHamadToOB TYHAPHl M TalWTW SBISAIOTCS «CKBO3HBIMH», OHH BCTPEYAlOTCS BO BCEX THIAX
pacnpoCcTpaHEHUs] MEp3JIbIX MOPOJA OT CIUIOIIHOTO JI0 OCTPOBHOTO. DTO 03HAYaeT, 4To B 0030pHOM
Macmtade 3T JaHgmadThl He SBISAIOTCS MHIUKATOPaMHU MEp3JIOTHBIX ycioBuil. Beiienenue oGnactu
MaCCHBHO-OCTPOBHOM Mep3J0THl ¢ JaHMmAa(THBIX IMO3WIMA HauMeHee 00OCHOBaHO. B ee mpenenmax
Oonbuiast yacTh JaHamadroB (1o 70%) xapakTepusyeTcs TaKUMH K€ MEP3JIOTHBIMU YCIOBHMSMH, Kak
CMEXKHBIE 00JIACTH MTPEPBHIBUCTON M OCTPOBHOM MEP3JIOTHI.

JAHAIMA®PTHAA UHAUKALIUSA ITIVIACTOBBIX JIBOB
HOEHTPAJIBHOI'O AIMAJIA

A.B. XomyToB, M.O. JleiitOmMan, M.B. AuapeeBa
Hucmumym kpuocgepvr 3emnu CO PAH, Tiomens, akhomutovi@gmail.com

LANDSCAPE INDICATION OF TABULAR GROUND ICE
ON THE CENTRAL YAMAL

A.V. Khomutov, M.O. Leibman, M.V. Andreeva
Earth Cryosphere Institute SB RAS, Tyumen, akhomutovi@gmail.com

[TomyoctpoB SIMain u3BecTeH Kak Haubolee SIPKUil MPeICTaBUTENb PalOHOB C TUIACTOBBIMU JIbJaMHU
[8]. B wmuHoroumncnennelx mnyOmukamusx [2, 4, 6, 7] ormeuaercsa, 4yto Ha llentpamsHom Smarne
(Mmexaypeubst pek Mopasi-Sxa, Ce-fIxa u Hagyii-fIxa) macToBbie JIbJIbI 3aHUMAIOT TUIOIIATH B ACCSITKU
KM”, pacIipoOCTpaHEeHbl Ha BCEX reOMOP(OIOTHYECKUX YPOBHIX OT BHICOKUX MOPCKUX PaBHUH JI0 MOWMBI.
[To BepTHKanM TMJIACTOBBIE JIbJbI MPEACTABICHBI OJHUM WJIM HECKOJbKUMH cioaMu. Kak mpaBuiio,
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IUIACTOBBIE JIbJbl BCTPEUAIOTCS HA INTyOMHE OT MEPBbIX METPOB J0 HECKOJIBKUX JIECSITKOB METPOB, UMEIOT
MOIITHOCTB OT JIECSATKOB CM JI0 AECATKOB METPOB [4, 6]. OHM 4acTO MHAULUPYIOTCS MO CHEU(PUIECKIM
KPHUOTE€HHBIM IIpOIeccaM Ha MOBepXHOCTH [ 1, 5]. M3y4as nurepaTypHble JaHHBIE, MOXKHO MPEIITOIOKUTD,
4To B CeBepHOM HampasieHuH (oT boBaHeHkoBo Kk XapacaBero — JByM Haubojee IOJIHO
OXapaKTepU30BaHHbIM OypeHHueM palloHaM) MOIIHOCTb U PACIPOCTPAaHEHHWE IUIACTOBOTO JIbAA
cokpamaroTrcs. B oOHaxeHusx HeHTHHCKHMX 03€p MOJy4YeHbl JaHHBIE O BCTPEYAEMOCTH JIbJOB
MOMIHOCTBIO 70 20 M Ha rryOuHax 5-26 M [4], a 0 HEKOTOPBIM JaHHBIM UX MOILIHOCTH MOET JIOCTUTaTh
40-50 M [2]. [1momaaps OTACIBHBIX 3a€KEHN JIbJJa MOKET JOCTUTaTh S5-7 KM2, MOIIHOCTE 30-45 M, a 00BeM
150-300 mutH M° [3]. OcHOBHas HH(OPMALIHS O 3aIeraHiy JTbJa HAXOAUTCS B KOIOHKAX MHOTOUHCICHHBIX
CKBa)KUH, OypUBIIUXCS MTPH U3BICKAHUAX JJIS1 CTPOUTEIHCTBA JINHEHHBIX COOpYKeHUH [7].

K npusHakaM 6JU3KO0 K MOBEPXHOCTH 3aJIETAIOIINX MJIACTOBBIX JIbJ0B OTHOCSTCS:

- Ha KOCMO- 1 a3p0()OTOCHUMKAX — OIOJI3HEBBIE IIUPKH C BUCAYMMH TEPMOKAPCTOBBIMU O3€pKaMH
Ha CKJIOHax (puc. la) u riay0GokHe TepMOKapcTOBBIE 03epa, BOJIM3U KOTOPHIX B CKBa)KMHAX BCKPBITHI
IJIACTOBBIE JIbABI (pUC. 10);

- Ha Tomorpauyeckux KapTaXx — OIOJ3HEBbIe LUPKH (puUc. 1B), U BOJHHUCTbIE T'OPU3OHTAIH

(puc. 1r).

Puc. 1. ®parmenTsl a3pooTOCHUMKOB (2, 0) 1 Tonorpadgpuyeckux Kapr (B, )
¢ IpPU3HAKAMH (JIU3KO K MOBEPXHOCTH 32J1€TAIIIHUX JIACTOBBIX JIb0B

WHaukanus pacnpoCTpaHEHUs IUIACTOBBIX JbAOB Ha lleHTpanbHOM fImane (M B 1enoM Ha
TEppUTOpUU CO c1a00il 0OHAKEHHOCTHIO) MOKET OBITh MPEJCTaBIEHA B cienytomieM Buje. Ilnactossie
JIbJIbI BCTPEYAIOTCSL:

* B KOHTypax MeXIypeuuii, y KOTOPBIX B O€peroBbIX 0OpBIBaX 03ep M PEK, a TaKKe B CKBAKHHAX

HaOJIr0/1aeTCs MIaCTOBBIH JIe .

* B kxoHTypax MeXnaypeuuid, OCIIO)KHEHHBIX OIOJ3HEBBIMU LIMPKAMU M BOTHYTBIMH OIIOJI3HEBBIMU

CKJIOHaMH.

* B KOHTypax Mexaypeuuii, Ha CKJIOHAaX KOTOPBIX HaOJIIOJAI0TCA BUCAYME Mallble TEPMOKApCTOBbIC
o3epa.
* B ocHoBaHuHM XacbIpeeB HEOOJBIIMX MO IUIOMAAM O3€p U IIUPOKUX MOWMEHHBIX MPOCTPAHCTB C

Y3KMMH CUJIBHO MUTPUPYIOLIUMH PyClIaMu.

3HayuTeNbHBIH 00BeM (DaKTHYECKOro Marepuana MOJyYeH MHOTOJETHUMHU I€OKPHUOJOIMYECKUMHU
cbeMkamMu u TeMatuueckuMm Oypennem BCEI'MHI'EO. OGpaGoTka 3TOoro marepuaia MO3BOJSET
MPOBEPUTHh TEOPETHUECKHUE 3aKOHOMEPHOCTH Ha ydacTkax cbeMku BCEI'MHI'EO, mpoBeneHHOW moj
pyxoBoactBoM E.C. MenbHukoBa B paiione bosanenkosckoro I'KM B 1987-1991 rr.

[lo pmanHbpIM 76 mpoOaHANM3UPOBAHHBIX CKBAXKMH, CTaTUCTUKA PpACHpPENEeICHUs MOIIHOCTH
IUTACTOBBIX JIBIOB TakoBa: B 15% citydyaeB oHa npesbimaet 15 M, B 38% Bapeupyer ot 15 1o 5 M, u B 47%
cocTaBisieT MeHee 5 M. V3MeHeHMEe TONIUHBI MJIACTOBBIX JIBJOB OIPENEICHHBIM 00pa3oM CBS3aHO
C TeoMOpP(OIOrNYeCKUMHU yCIOBUSAMU MECTHOCTH: TOJIIIMHA yOBIBA€T B MOCIEI0BATEILHOCTH: OCTAHLIBI
III mopckoit Teppacsl > octanubl 1l amiroBuanbHON Teppackl > MONWMBI KPYHHBIX PEK. JTa TEHICHLUS
MIPOCIICKHUBAETCS KaK JUIsl SKCTPEMaJIbHbIX, TaK U JJI CPeJHUX 3HaueHui. TouuHa Ib10B YMEHBIIAETCS
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[JIaBHBIM  00pa3oM BCIIEJCTBUE CHIKEHUS aOCOJIOTHBIX OTMETOK KpOBJIM IIIACTOB (TO €CTh,
TEPMOKApPCTOBBIX MPOIIECCOB), TOTA KaK MX MOAOIIBA UCTIHITHIBAET MEHbINNE KOJIeOaHHs.

WNHnukanmonHbple TaOIUITbI, COCTABIICHHBIE B pe3yibTaTe aHanu3a gaHabix 0ypenus BCEITMHI'EO,
Tornorpadpuueckoil KapThl M CHUMKOB, HCIOJB30BaHbI I MHTEPIPETALMd KOCMUYECKOTO CHUMKA
BBICOKOI'O pa3pelLeHUsl.

[lo pe3ynbraTam aHanM3a HMHAUKALMOHHBIX MPHU3HAKOB IOCTPOCHA KapTa TIIyOMHBI 3alleraHus
KPOBJIH IIJIACTOBOTO JibJa (pHC.2) HAa OCHOBE JIAHAMA(PTHON KapThl KIOYEBOTO Y4acTKa MO METOIMKE
pa3paboTaHHOW aBTOpaMU JyIsl JaHHOTO parioHa [9]. [Ipu mocTpoeHun KapThl TITyOHHBI 3aJIeTaHUsT KPOBIIH
IJIACTOBBIX JIbJOB YYHUTHIBAJIOCH TMPOIEHTHOE COOTHOILIEHHWE CKBAXXUH, IOMABIIMX B pa3JIMYHbIC
MIPUPOIHO-TEPPUTOPUATIbHBIE  KOMILJIEKCHI, BBIJCICHHbIE TpU JEHIMPPUPOBAHUM KOCMOCHHUMKA.
Jlnama3oH TIyOMH KpOBJIM IUIACTOBOTO JibJa «OT 1 10 5 M» XapakTepeH M MOJOTOXOJIMHUCTBIX
MOBEpXHOCTEH — ocTaHuoB Il HaamolWMeHHOW Teppacbl, MW Ui IOJOTMX IPEUMYIIECTBEHHO
3aKyCTApEHHBIX CKJIOHOB C IIMPOKMM pa3BUTHEM I[OBEPXHOCTEH, mepepaboTaHHBIX MPOLIECCOM
KPUOTEHHOTO oroJi3anusi. [ myOMHa KpOBIH TIACTOBOTO Jbjaa «0T 5 10 10 mM», mpeobianaeT Ha MIOCKUX
C1a00/IPeHUPOBAHHBIX U 3a00JO0YEHHBIX MOBEPXHOCTSAX C JOMHUHHPOBAHMEM MOXOBOTO MOKpoBa. Jlis
OOJIBIIMHCTBA OCTAJIBHBIX TIOBEPXHOCTEH XapaKTEpPHO OTCYTCTBHE IIJIACTOBBIX JIBJAOB B pas3pese
OTJIOKEHUH, BCKPBITHIX OypeHHEeM, MO3TOMY JTH IOBEPXHOCTH OTHECEHBbl K JHala3oHy TIJIyOMHbI
3aJieraHus MIacTOBOrO Jbaa «oomee 10 m».
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Puc. 2. ®parmMeHT KapThI IIyOMHBI 3aJIeTaHUsI KPOBJIM IJIACTOBOIO JIb/A
MJIS KJIYeBbIX yuacTtkoB 04-87 u 01-88:
1 — unnekcs! IITK; 2 — ckBaxkunsl, npoOypenHsie B xoae cbeMkun BCEI'MHI'EO;
I'myOuHa 3ajeranusi KpOBIIM IUIACTOBOTO JbAa: 3 —oT 1 10 5 m,4 —ot1 5 10 10 M, 5 — Gonee 10 m

Ha ocHoBe IMPOBCACHHBIX I/ICCJ'IC)IOBaHI/II\/'I BBIABJICHO, YTO HAMMCHCC FJIy6OKO IJIAaCTOBBIC JIbABI
3aJICTAal0T B OCTaHIIaX BBICOKHX HOBerHOCTeﬁ. OTHOCHUTENBLHO HeFHYGOKO IUIACTOBBIC JIbABI BCTPCHYAKOTCA
noa MAOCTATOYHO MPOTAKCHHBIMU BOJOpa3aciaMu, MCHEC HepepaGOTaHHHMI/I I[CHy,Z[ElL[HGfI. Takwue
BOOOpPAa3AC/Ibl ABJISAKOTCA CBOGO6pa3HHMI/I XpaHUWJIMIIaM KPYITHBIX 3aJIe’Keld IUIACTOBBIX JIBOOB. bonee
FHy6OKO€ 3aJICTAHUEC B THUIIAX OOJIMH U O3CPHBIX KOTJIOBUH CBA3aHO C BHITAUBAHUCM JIbJld KaK B ICPUOL
TEPMHUYCCKOI'0 ONITUMYyMa I'OJIOLICHA, TaK U B HACTOAIIECC BPEMS IO )I@flCTBI/ICM OTCINIAOIICTO BJIMSAHUA
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BOJIHBIX Macc (MUIPUPYIOIIMX PEUYHBIX PyCell U 03ep) M TEXHOI'€HHOro Bo3AeHCTBHs. TakuM oOpazom,
YCTaHOBIICHO, YTO XapaKTEPUCTHKA pebeda MOKET pacCMaTPUBATHCS KaK OJUH U3 Hanbosee 3HAaYUMbIX
KOMITOHEHTOB JIaH/IadTa IpU PacCMOTPEHUU TITyOUHBI 3aJIeTaHMsl IJIACTOBBIX JIbJOB B HCCIIETYyEMOM
paloHe.

AHanu30M TOJIOKEHUS IJIACTOB JIbJJa B Pa3pe3e YCTAHOBJIEHO, YTO HauOoJiee MOIIHBIE JIbJbI
BepxHeil 20-MeTpoBOI TONIIM MOPOJ 3ajJerarT Ha MIyOuHaxX 1O 5-7 M OT MOBEPXHOCTH, UX HUKHS
rpanuna gocturaer 17-20 m. ['myGokue CKBa)XMHBI BCTPEUAIOT IUIACTHI JibJa OOJBIION MOIIHOCTH Ha
cymecTBeHHO 00ibpmmx riayounax (100-200 m [4]). DTO MO3BOJIAET MPEAOIOKUTH CYIIIECTBOBAHUE JIBYX
Pa3HOBO3PACTHBIX SPYCOB IJIACTOBBIX JbA0B Ha LleHTpambHOM SIMane, yTO HE MPOTUBOPEUUT HAILIUM
HaAOJIIOJIEHUSIM 32 JIBYXSIPYCHBIM CTPOCHHMEM IUIACTOBBIX JIbJOB B 0OHaxkeHUsX KOropckoro mosiyocTtpoBa
1 onyOJIMKOBaHHBIM pa3pe3aM M3BECTHBIX oOHakeHu# SImana u TaiiMbipa.
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