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B nccnenoBannu paccMaTpuBaeTcsi TEPPUTOPHS ECYAHOTO Pa3ayBa, HAXOAAIIASACS B MOA30HE CEBEpHOM TallTu
3amagHo#t Cubupu, B pmomuHe p. Hampim. UMccnemoBaHume mpoBeAeHO ¢ NPUMEHEHHEM METOHOB
JIUCTAHIIMOHHOTO 30HIMPOBAHUS. AHAIN3 BBICOKOACTAIHHBIX KOCMHYECKIX CHUMKOB H MaTEPUAIIBI MOJEBBIX
WCCIICIOBAHMH, MOKa3all pacmpocTpaHeHne Ha Tepputopun Hamsmmckoro IIpnoObsi MHOT00Opa3HBIX (hopMm
30JI0BOTO penbeda. HampapineHue u cuiia BeTpa SBISIOTCS IIaBHBIMH (pakTopamMu 0Opa3oBaHUs JFOH, YTO
MOATBEPKAACTCS MX OPUCHTAIMEH 110 HATIPABICHUIO TIPEOOTaIaroNIIX BETPOB.

Knroueswie cnosa: 30n0Be1i penved, nrona, Hagpmvckoe [Iprodse, kocmuueckue cHuMkH, I UC-TexHOMOTHE.

BBEJIEHUE

Bormpockr 2010BeIX 00pa30oBaHUil pacCMOTPEHBI B Pa3HBIX padOTaX OTEUYECTBEHHBIX U
3apyOexxHbIx wuccnenoBareneii: b. A. ®emoposuuem, M. E. benprubaessim, A. I ['aens,
N. A. BonkoBbIM, A. A. 3eMIIOBBIM, B. b. BelpkuHbiMm, B. I1. YnyaroBsim,
A. A.Tananunbiyv, H. Jlankactepom (Lancaster N.), C. A. Bonmepom (Wolfe S. A),
. P.Mamem (MuhsD.R.), P.®.Bbmkom (Black R.F.) u ap. DosnoBsie mporieccsl,
KOTOpBIC BKIIOYAIOT ACHYIAIMIO, TPAHCIOPTUPOBKY M HAKOIUICHHE OTJIOKEHHH BETPOM
MOT'YT MNPOUCXOAWUTH B Ppa3IMYHBIX MPUPOAHBLIX 30HAX, HANPUMCP, NYCTbBIHU, KaK B
XOJIONMHBIX, TaK W B JKAPKAX YCIOBHX, NPUOpEexKHBIE TeppuTtopuu. HecrmomHon
pacCTHTENBbHBIN TIOKPOB, 3amac MeEJNKHUX OTJIOKEHWH, W CHUJIbHBIE BETpa SBISIOTCS
TUIMUYHBIMHA XapaKTCPUCTUKAMU TaKUX HaHILHIa(bTOB.

Murpausi IIOH MOXKET CHJIBHO BIHMATH Ha COCEOHHE JKocucTembl. llecyansie
OTJIIOKEHHUSI CYIIECTBEHHOE BIMSIHHE HAa COCTaB W XapakTep TNOYB B pailoHE W 3a €ro
npenenamu [1]. 3HaHHEe 0COOCHHOCTEH J0JI0BBIX MPOIIECCOB MOXKET 3HAYUTEIBLHO TIOMOYb
B MHTEPIpETAI[MK COOBITUH, CBA3aHHBIX C M3MEHEHHEM OKpYyXXarliei cpenasl. Bmecte ¢
TeM, QyHIaMeHTaIbHON HHQOPMAITUN 00 S0JIOBBIX OTIOKEHUSIX HEAOCTATOUHO [2].

B EBpone, A3un 1 AMepHKe paclipOCTpaHEHHBIM JIEMEHTOM JIAHAIMA(TOB SBIISTFOTCS
necuanble MaccuBbl. OIHUM W3 TaKUX PETHOHOB sBIseTcs ceBep 3amaanHoi Cubupw.
3nech pacrpocTpaHeHbl MACCHUBEI TIECKOB C aKTHBHBIM TPOSIBIIEHUEM 30JIOBBIX TPOIIECCOB,
KOTOphIE WTPAaOT BAXHYIO PO B COBPEMEHHOM penbedoobpa3zoBannn. B maHHOM
UCCIIEIOBAHUM PAacCMaTpPHUBACTCS TEPPUTOPHS TIECYAHOTO pa3yBa, HaXoAAlIascs B
Noji30He ceBepHoi Tairn 3anannoir Cubupu, B gonuHe p. HameiM, B 30 kM ot . Hanmeim
(puc. 1).

VYkazaHHasi TEPpUTOpUS H3ydaiach pasHeIMH wucciemnoBaremsiMu. B. C. 3pikuHON €
COaBTOpPaMHU M3y4YEHO T'eOJOTHYECKOe CTPOCHUE W YCIIOBHS (YOPMHUPOBAHHS TEPPUTOPHUU
[3]. O.C. CuzoBbiM ¢ coaBTOpamMu MpOBEJEHA OICHKA MOP(HOMETPHUESCKHX aAPaMETPOB
MHKpOpesbeda MOBEPXHOCTH MECYaHoro pasaysa [4].
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Puc.1. MecTtomonokeHue nec4aHoro MacCHBa.

C. A. Jlo6oTpocoBoii C coaBTOpaMH OBUIH BBIJEIEHB OCHOBHEIE (DOpMBI penbeda
OMKCBHIBAEMOI0 pa3fyBa M MOATBEP)KICHA THIIOTE3a O 3apacTaHUM KOTIOBUH BBIAYBaHUS
[5]. Uenp mpenmnaraemoii paboTbl — YTOYHHTh H JAETANIU3UPOBATH J0JOBBIE (OPMBI
penbeda B Hagpimckom [IproObe ¢ mOMOIIBI0 METOIOB JUCTAHIIMOHHOTO 30HJUPOBAHMSL.

Amnanormgnass pabora mpoBemeHa A.[. PaOyxoli mms Teppuropun 3aypaibCcKo-
[Mpukacnuiickoro peruoHa. Eif mpoBeneHO KapTUPOBaHUE PETUKTOBBIX (OPM 30JIOBOTO
penbeda, ChOPMUPOBABIIUXCS B TIEPUTIISIMAIBHBIX YCIOBHSX MMO3HETO MIIeicToneHa [6].
Ha sToii Tepputopun eii onucaHsl 30J0BbIe HOPMBI, CXOXKHUE C PopMamMH, BBIACTISIEMbIMH
s Haneivckoro IIpnoOpst B 3TOM HccienoBaHud. Takum oOpa3oMm, pa3HOBO3PACTHBIC
30JI0BbIe (hOpMBI peiibedha POPMHUPOBAIUCH B CXOKUX adPOJAMHAMUYECCKHX YCIOBUSIX, U
OHH MOTYT OBbITh 3(Q(GEKTHBHO IUATHOCTHPYEMBI II0 CPEICTBAM AMCTaHLMOHHOTO
30HAMpoBaHus. A Takke B pabore A. A.Kyre ¢ coaBropamMm OBUI BBINIOJHEH
NPOCTPAHCTBEHHBII aHAIM3 pacHpocTpaHeHus TykynaHoB B Skyrum [7]. Ha ocHose
KOCMHYECKHX CHUMKOB ¢ Tiomotibio [ MC-texHonoruii 0butd uaeHTHGUIMPOBaHBI (HOPMBI
30JI0BOTO penbeda.

MATEPUAJIBI U METO/JbI

J1is Toro 4T00bl M3y4YUTh OCOOCHHOCTH PACIPOCTPAaHEHHS MTeCYaHBIX MACCUBOB OBbLIH
HCITOJIB30BaHBI METOBI JUCTAHI[HOHHBIX MCCIIECIOBAHMIA:

— CHMMOK, ckaueHHBIH ¢ ITO SAS Planet;

— TaiJIbl BBICOT — 3TO PACTPOBBIC SYCHKH, B KOTOPHIC 3JI0KCHBI JAHHBIC BBICOT
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Ob 50JIOBBIX ®OPMAX PEJIbE®A HA ITPUMEPE HAJIBIMCKOI'O
ITPUOBbA

MecTHOCTUA. TakuM 00pa3oM, MOXKHO HAINISTHO YBHJIETh MUKPOIIOHMKCHUS M OTMETHTH
He3aMeTHbIE Ha KOCMOCHHMKe (GopMbl penbeda u pa3BuBaroImuics mporecc. JlaHHbIE
B3ATHI C caiita https://eos.com [8]. (Puc.2).

OOpaboTka  MaTepualioB  JUCTAHIIMOHHOTO  30HIVPOBAHMS  BBINOJIHEHA B
MO ArcGIS 10.5. [ns BeyieneHust 20J0BbIX (opMm penbeda 3a OCHOBY OBLIH B3STHI
knaccupukannn K. K. Mapkosa [9] u b. A. ®enoposuua [10, 11]. na Hawaga ObLIO
BBITIOJTHEHO OOBEJIMHEHUE BCEX CHHMKOB C TalJIaMH BBICOT, M MPHUBEJICHUE HX B CIUHYIO
CHCTEMY KOOpIWHAT.
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Puc.2. Talnsl BEICOT.

[ocne aroro, i nmydmiero oToOpa)keHUs BUAMMOCTH penbedpa Obla momoOpaHa
COOTBETCTBYIOIAs IIKaja, oTpakaromas Bce ocobeHHocTH penbeda (Puc. 3). Donosbie
GopMbl penbeda BBICISUINCH HAa OCHOBE BHU3YAIBHBIX JAaHHBIX, IIOJy4EHHBIX C
KOCMOCHHMKa TEPPUTOPUH, W JaHHBIX O penbede, TMONYyYeHHBIX C TaljIoB BBICOT W
ouudposku. JlomomHuTENBHBIE 00PaOOTKH JAHHBIX HE TPUMEHSIINCH.

YroObl NpoaHAIM3UPOBATh TEMIIEpPATypHbIE IMOKa3aTresu ObUIa CclellaHa KapTta
M30TEpM, KOTOpast OblIa TIOJTyueHa MyTeM reOTePMHUYECKOTO KapTorpadupoBaHus TaHHBIX
JUCTaHIIMOHHOTO 30HIupoBaHus 3emun. Ha calite Teomormueckoit cmyxOpr CIHA
(USGS) [12] 6bu1H ckagaHbl CHUMKH 32 TPETHIO JieKaay utosis u ssaBapst 2016—2018 romos,
B OoCHOBHOM Hayamo 20-x wugucen. /Jlns TeoTepMHUYECKOro KapTorpadupoBaHus
ucnons3oBaics [IK ENVI 5, opopmnenue kapter 66110 BhimonHeno B ArcGIS Pro.
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Puc. 3. KocMOCHHUMOK ¢ HaJI0)KEHHUEM TaHIIOB BBICOT.

11 HaIATHOCTH MCIIONB30BAaHHBIX JAHHBIX ObLTa BbINONHEHa 3D-Busyanuzanus c
nmoMoIneko 1udposoii Mmoaenu penbeda (LIMP), a Takke ObUIM MOCTPOSHBI MONICPEYHBIN U
npoaobHbI Tpodunu aroHbl. s atoro ucmonb3oBanack LIMP Arctic DEM B I10
ArcGIS Pro.

N3JOKEHUE OCHOBHOI'O MATEPUAJIA

AHanu3 BBICOKOJECTAJIBHBIX KOCMHUYECKMX CHHMKOB M MarepHajbl IOJEBBIX
WCCIIeIOBaHUM, NOKa3alM pacnpocTpaHeHue Ha Tteppuropun Haneimckoro [IpnoObs
MHOTo00pa3HbIX (hopm 3050Boro penveda. boun Beigenensl ciaenyrome Gopmsl penbeda
(Puc. 4):

KotnoBuHBI BeIIyBaHUS — Ha JaHHOUW TEPPUTOPUHU PACIIONAraeTcs HECKOIBKO THIIOB
KOTJIOBHH BbIAyBaHUs1 — KomiuiekcHble (Puc. 4J1), 3apocmme (puc. 4B) u rpabneBunHbe
(puc. 43). Bce 3TH KOTJIIOBHHBI BBIAYBAHHUS XapaKTEPH3YIOTCs pa3HOH (OpMOH, craameit
Pa3BUTHA U IPE0OIAJAONINX Ha HUX MPOIECCaXx.

MesxrpusHble J10x0uHbI BbItyBaHus (Puc. 4b) — orpunatenshsie popmbl penbeda,
B KOTOPBIX aKTHBHO MPOMCXOAAT JAEHYAAUMOHHBIE mpouecchl. OHU pacnpocTpaHEHbI
BJIOJIb @aHTPOIIOTEHHBIX OpM pelibeda.

Komrmnekc cmoxHBIX ayrooOpasneix mioH (Puc. 4I)) — 9TO CHOXKHBIE JIIOHBI
HaxXoAATCs Ha nepudepur U B HEHTPE U3ydaeMOl TEPPUTOPHUH.

Kommniekc BamooOpasueix moH (Puc 4J1) w omuwHOYHas BanmooOpasHas ArOHa
(puc. 41) — IPEACTABIAIOT co0oii MPSAMOJIMHENHbBIE TpsAIBL, BBITSIHYThIE
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[TPUOBbA

NEPICHANKYISIPHO HAPABICHUIO 00Pa30BaBIIEro UX BETPa U JOCTHTAIOUIME B UIMHY OT
HECKOJIBKHX JIECATKOB METPOB JI0 OTHOTO KHJIIOMETpA.

I'padneunnas moHa (Puc. 4A) — moHa, KOTOpas UMeeT rpablieBUIHY0 (GopMy H
pa3BHBaeTCs B 3alaJHOI YaCTH OTKPBITON TEPPUTOPHUH.

3apocmie mpoAoiapHBIE J0XOMHHO-TprBHCTRIe mtoHBI (Puc. 4E). bompmryio gacTth
HCCIIeyeMOH TeppUTOpUU 3aHMMaeT MMEHHO 5Ta ¢gopma penbeda. OHa oOpazoBanach
MyTEeM 3aKpEIUICHHS JIOH PACTHTEIBHOCTHIO U MOCTEIICHHOTO €r0 BhIPABHUBAHHS, HO BCE
eIle MOYKHO MPOCIICANUTH MePernaibl BBICOT.

[Tomykpyriiele KpyIHbBIE AIOHBI C MOJUTOHAIBHO-KHUIBHEIMU TpemuHamu (Puc. 4K).
ioHbl, umerorue (OpMy MOJYKpyra, BBICOTa 3THX JMIOH JOCTHraeT 3—3,5 METpOB.
Hanuuue mOMMroHaj bHBIX MEP3JIOTHBIX CTPYKTYP BHYTPH 3THUX [IOH, TMOJTBEPXKICHO
MarepuaiaMu MoJIeBbIX UccienoBanuii [3].

Puc.4. Beienennsie popmbl penbeda: 0003HAYCHNUS B TEKCTE.

[epudepuueckne Banmbl (Puc. 4M) — mnpeacTaBisiioT U3 ce0s Bajlbl KPYIHBIX
pa3MepoB, PACIOJIOKEHHbIE Ha Nepudepun pazayBa. DTH Ballbl OTACNIAIOT OKpPYXKAroLIue
jieca OT OTKPBITOH MECTHOCTH.

Mionneie Banbl (Puc. 4K) — mnpononbHBIE MOBBINIEHUS, PACIOIOKECHHBIE B
BOCTOYHOM 4acTH U HaIpaBJICHBI HEPICHAUKYJIAPHO INIAaBHOMY HAIIPaBJICHUIO BETPOB.
Kpynnas xonmbueBass mrona (Puc. 4H) — mnpencraBnser co0oil  OKpyIIyIO
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U30JIMPOBAHHYIO KOTIOBUHY Aedusiiuu. Enunnunas ¢opma penbeda, pacrnonararoomascs
Ha ceBepe JaHHOM TEPPUTOPHHU H3-32 OCOOEHHOCTEI BETPOBOTO PEXKHMA.

IMapaGonmnyeckue mronbl (Puc. 4P) — nroHa, y KOTOPOH KOHTYPHI HAITOMUHAIOT
napa0oiy WM CHIBHO CXaTblif ¢ OOKOB moiymecsi. Ha u3ydaemoil Tepputopun Takue
JIFOHBI 00pa3yloTCsl HAa OTKPBITOH MECTHOCTH, YCIIOXHSAA Apyrue (opmsl pembeda, Kak
HarpuMep TOIYKPYTIIble KPyIHBIE JIOHBI MIIH KOMIUIEKC CIIOKHBIX TyrOOOpa3HbIX TIOH.

Texnoreno-tpancopmupoBannasi (Puc. 4I1) u aHTponoreHHas TeppuUTOpHUs
(Puc. 40) — Tteppuropusi, KOTOpasi MoJBepriach OONBLUINM W3MEHEHUSM C HapyIICHHEM
€CTECTBEHHOTO IIOKPOBA.

Puc.4. Beinenennsie popmbl penbeda: 0003HauUSHUS B TEKCTE (IIPOIOIDKCHHE).

PesynbraToM mpoBeIeHHON pabOThl CTajla KapTa paclipoCTPaHEHHUs 30J0BBIX (HOpM
penbeda paiiona ucciaemonanus (Puc. 5).
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[TPUOBbA

. 1:40 000

-
YcnoBHble 0003Ha4YeHuUs
Buabl 30n0BbIX (hopm
I]:[[]]] BanooGpasHaﬂ aloHa ‘. KomMnnekcHble KOTNOBWUHBI BblAyBaHMA
D Fpa6neau.quaﬂ aKoHa [I] prnHaﬂ Konbuesas gloHa
m [pabnesuaHas KOTNOBWHbI BbliAyBaHUS L— MexrpusHas noxbuxa eifysanus

[lioHHBle Barb \ Mapabonuueckas AoHa

- Mepedupuryeckue Banbi

[:] 3apocLuas KOTNoBUHA BblAyBaHNS

| 3apocLume npoaonbHble NOKGUHHO-TPUBUCTbIE AKOHBI ‘

| TexHOreHHO-TPaHCHOPMUPOBaHHAs TePPUTOPUS

B Konbuesan prona CoumnanbHO-3Ha4YUMble 06BLeKTbI

|:] Komnnekc BanoobpasHbix AioH AHTpOnoreH

Komnnekc cnoxHbix AyroobpasHbix AtoH

nOﬂpryU‘lHe KpynHble AKOHBI C NONUIrOHanNnbHbIMU XUNbHLIMW TpeluHaMn

Puc. 5. Kapra 305m0BBIX (hopm penbeda [13].

UroObl mpoaHANU3UPOBATH KIMMATHUYECKHE IOKa3aTelH, ObLIO
reoTepMHUYecKoe KapTrorpadupoBaHMe M TIOCTpOEHa pO3a BETPOB.

BBITIOJIHCHO
Ha ocHoBe

M30TEPMHUYECKON KapThl, NPECTABICHHOW HAa PUCYHKE 6 MOXXHO 3aMETUTh, YTO 3UMOU
W30JIMHUY JIMIIE U3aJIeKa 00XOIAT JIOHY. DTO MOXET FOBOPUTH O TOM, YTO TEMIEpaTypa
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pacnpenensercss NPUMEPHO PAaBHOMEPHO MO TEPPUTOPUHU JIOHBI 3UMOM. YUTo, BUIUMO,
00YCIIOBJIEHO CIUIOLIHBIM CHEXXHBIM MOKPOBOM TEPPUTOPHH. JIETOM ke CHTyalusi CHIIBHO
oTanyaeTcs. MOXXHO BBLIEJIUTH AIOHY KaK OCTPOB TEIUIA, IIOCKOJIBKY Ha KapTe BUAHO, UTO
TEIJIO 3aJep>KUBaETCS Ha TEPPUTOPUH TIOHBI, YTO TIECOK OKa3bIBaeT OTEIUISIOMUI 3 dexT
JeToM. OTO MOXET OBITh CBSI3aHO C €r0 MEXaHHMYECKHUM COCTaBOM, IIOPHUCTOCTBIO U
JIPYTUMU CBOMCTBaMU.

Kapmubt usomepm mpemoett exadvl aneapsa 3a 2016-2018 ee.
Ha meppumopuu OMHbL

7
2017 -

2018

F 3

Macwmad 1: 50 000

Kapmut usomepm mpemoett 0exaduvl uroas 3a 2016-2018 ze.
Ha meppumopuu 010HbL

2017

2016 2018

Macwmad 1: 50 000

Puc.6. Kapta nzorepm.
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Ob 50JIOBBIX ®OPMAX PEJIbE®A HA ITPUMEPE HAJIBIMCKOI'O
ITPUOBbA

JlocTynHbIE naHHBIE O CKOPOCTH U HANpPaBICHWHM BETpa I HCCICILyeMOM
TEPPUTOPUH OXBATHIBAIOT OTHOCHUTEIHLHO KOPOTKHUH MEPHOJ, HO 3TOTO JIOCTATOYHO IS
MOHUMAaHUs peKHMa BeTpa B perroHe. HampapneHne v cuiia BeTpa SBISIOTCS IABHBIMU
(akTopamMu 00pa3oBaHUS JIOH, YTO MOJATBEPKAACTCA WX OPUCHTAIMEH O HANPABICHHIO
npeobiaaronmx BeTpoB. [lonykpymibie KpyIHbBIE JHOHBI, KOTOPBIE 3aHUMAIOT OCHOBHYIO
4acTh TEPPUTOPUH pPa3llyBa, pacloiiararoTcs Ha IOro-BOCTOKe. B 3amanHoil m ceBepo-
3aMmagHOd YacTAX IMECYaHOTO MAacCCHBa HAXOIATCS HEOOJbIINE JIOHBI, HA PA3BUTUC
KOTOPBHIX OKa3bIBAIOT BIMSHUE IOKHBIE BeTpa. Bce 3T0 Xopomo cormacyercs ¢
COBpPEMEHHBIMH METEOPOJIOTHUECKUMH HabmoneHusamu. Ilo pose BetpoB [14] 3umoii
npeo0aatoT IKHEIE, a IETOM — CEeBEpHBIE U ceBepo-3anannbie Betpa (Puc.7).

Po3za BerpoB 1. Hageima
(rro mamHBM 2015-20191T0)

ceBep
CeBEPO-CEBEPO- 5() CeBepOo-CeBepo-
3amamn BOCTOK
200
ceBepo-3aman CEBEPO-BOCTOK
150
3amaa-ceBepo- BOCTOK-CEBEpO-
3amamn BOCTOK
3aman \ BOCTOK
SATAT-FOrO-3aMa BOCTOK-IOTO-
BOCTOK
FOro-3amay HOr0-BOCTOK
FOr0-I0ro-3amas HOTr0-I0r0-BOCTOK
0T

s=——HHJb ==J1HBapb

Puc. 7. Po3a Betpos.

B MexaHuueckoM cocTaBe OTJIOKEHHUH JIOHBI B OCHOBHOM MpeoOnafaroT (paxmun
MEJIKO- U CPEIHE3EPHUCTOrO IeCKa, 3TO CBHIETENLCTBYET O CHJIE BeTpa cBhIIe 3,5 M/C.
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OpnHako, TOJBKO MPH OONBIIMX CKOPOCTSIX BeTpa (15 M/c) mecuaHble YaCTHLBI CIIOCOOHBI
nepeMenarbcsi Ha BBICOTE 10 2,9 M, Torga Kak OCHOBHas Macca Marepuana He
mogaumaercst Beimre 50 cm [15]. B HacTosimee BpeMs, Takas CKOPOCTh XapakTepHa B
OCHOBHOM JIJIsl CEBEpHBIX BeTpoB [14].

IIpocTpaHcTBeHHOE pacmpocTpaHeHHe MOH B IpeAeiax pasayBa  XOpOILIO
corviacyercsl ¢ HalmpaBICHMSMU M CHJIOW mpeoOnazaromux BeTpos. HanGonee aktuBHOE
NPOJABMKEHHE AIOHBI TPOUCXOJUT B JIETHEE BPEMS, IOITOMY IOUYTH BCE 30JI0BBIE (OPMBI
COCpPEAIOTOYEHBl B IOr0-BOCTOYHOM YacTW pasdyBa, Kyda MECOK IepeMelaercs Ioj
JIEHCTBUEM CEBEPHBIX U CEBEpO-3alafHbIX BeTpoB. HecMOTpst HA TO, YTO BETPHI FOXKHOTO
pymba ONM3KM MO CHJI€ M MHTCHCHBHOCTH CEBEPHBIM BETpPaM, OCHOBHAS YacTh 3THX
BETPOB MPHUXOIUTCS Ha XononHoe Bpems rofa (Puc. 7). 1o sToli npuunHe B 3UMHEE BpeMsi
rozia AXOHBI OCTAIOTCS NPAKTHYECKU HE MOABWKHBIMU. 3aMEP3ILIUIl U EPEKPHITHII CHErOM
IIECOK HE TMOIABEPKEH pPAa3BEBAaHHIO, M IIO3TOMY B CEBEPHBIX YAaCTAX TEPPUTOPUU
MPaKTUYECKH He HaONIoNaloTCs aKKyMYJISITUBHBIE POPMBI peibeda.

Jns HarsIIHOCTH TIONyYEHHBIX Pe3ylbTaToB Obula BhINOJAHEHA 3D-pusyanuzanms
(Puc. 8A) c momompro 1HdpoBoir Mmomenu penbeda (LIIMP), m Opumm moOCTpOEHBI
MOTIEPEYHBI U TponoibHble mpoduau moHbl (Puc.8b). Ilpu mpocMmoTpe KapTbl BHIHBI
MUKpOGOpPMBEI penbeda. 3amMeTHO MOHMKEHHE Ha CeBepo-3amajie MOIOHBI, 3TO JKe
MOATBEPKAACTCS] HOCTPOCHHBIMU NpodmisiMu. Takke MOKHO OTMETHTD, YTO MOBBILLICHHUE
a0CONIOTHBIX OTMETOK HaYMHAETCS K I0TY TEPPUTOPUH AIOHBL. AMIUIHTYIA BbicoT y [IMP
ot -4 1o 16 merpoB. Macmra6 kapts! 1:2 000.

[Tonepeunsrii mpod b, TOCTPOCHHBIN C 3amaa Ha BOCTOK, MTOKAa3bIBAET OTCYTCTBHE
PE3KUX IEPEXOJOB IO BBICOTE, YTO MOXET OBITh CBS3aHO C pPagHaJIbHBIM PHCYHKOM
penbeda AOHBL. A MPONOJNBHBIA MPOQHIL MOKA3hIBAET, YTO MPOHCXOIAUT IOCTOSIHHBIN
nepenaj BBICOT, TaK KaK BOJHOOOpa3HBIA penbed pacmpenenseTcss OT ceBepa K IOTYy.
Taroke B mpodmIsX MOXKHO HAWTH OTBET, IMOYEMY IIOHA 3a/IepPKUBAET TEIIO B FOXKHOM
yactd. Tak kak TaM Oonbiie mecka (aOCOMIOTHBIE BBICOTHI BBIIIE), COOTBETCTBEHHO
OoJplIKe Macchl TIecKa MOMIOIIAIOT OOJbIIE TeTlIa.

BbIBO/IbI

N3yyenune KpymHOro necyaHoro pasayBa B foiuHe p. HagsiM mpu nmomoiiy METOAOB
JUCTaHIIMOHHOTO 30HIUPOBaHUS MO3BOJMIO YTOYHUTH U JIETAIW3UPOBATH OCOOCHHOCTHU
30J10BBIX (hopM penbeda uccnaenyemoli Tepputopu. Ha ocHOBE apXMBHOM M COBpEMEHHON
KOCMHYECKOW CHEMKH TPOBEJIEH BBICOKO JETalbHBIA aHAIM3 IPOIECCOB OOpa3OBaHUA
s050BbIX  (Gopm penbeda. [IpumMeHeHHME TaWIOB  BBICOT IIOMOIVIO  BBIJIEIHTH
MUKPOTIOHIDKEHHSI ¥ OTMETUTHh (HOpMBI peribeda He3aMeTHbIE Ha KOCMOCHHMMKax, a 3D-
BH3yaJIM3allysl TI03BOJIMIIA HANOOJIee HATVISITHO [TOKAa3aTh MOMyYeHHbBIE Pe3yabTaThl.

Ha ocHoBe mpoBenénHOro kaprorpadupoBaHUS C HWCIOIH30BAHHEM KOCMHUYECKUX
cuuMkoB u [MC-texHomormii, a Takke HUX TMOCICAYIONEr0 aHajan3a, IO0Ka3aHo
pacnpocTtpaneHrie Ha Teppuropun Hanmpimckoro [lproObsi MHOTOOOpa3HBIX  (popm
50J10BOTO penbeda. OCHOBHBIMU (OpPMaMHU SIBIISFOTCS: KPYITHBIE IONYKPYIIIBIE TIOHBI C
MOJIMTOHABHBIMY JKWJIBHBIMU TPEUIMHAMH, KPYIHAs KOJbIIEBas JFOHA, MapaboinvecKue
JIIOHBI ¥ 3apOCIINE TPOAOIBHBIE TO)KOMHHO-TPHUBHUCTHIE TIOHBI.
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DOoJIOBBIE TPOIECCHl  HWTPAaIOT BaXXHYO poib B penbede Tepputopuu. Mx
WHTEHCHBHOCTH HEOJHOPOIHA BO BPEMEHHOM MTPOMEXKYTKE M 3aBUCUT OT KIIMMATHIECKOTO
(hakTopa ¥ mpexkie BCero, OHU MOIBEPKEHBI BIUSIHUAIO BETPOBOW aKTUBHOCTHU. [ TaBHBIMU
(bhakropamu  00pa3oBaHUs JIOH SIBISIOTCS HANpaBICHWE W CWlIa BETpa, dTO
MOATBEPKAAETCS WX OpHEHTAllMell [0 HampaBJICHHWIO MPeodIalalonux BETPOB.
IlomykpyTiible KpymHBIE IIOHBI, KOTOpPbIE 3aHUMAIOT OCHOBHYIO YacTh TEPPUTOPUHU
pasayBa, pacIojlaratoTcs Ha IOro-BocTOKe. B 3amagHoil M ceBepo-3amafHON 4YacTsaxX
HAXOJATCS HEOOJNBIIUE JFOHBI, HA PA3BUTHE KOTOPHIX OKA3hIBAIOT BIIMSHUE FOXKHBIC BETPA.
Bce 310 XOporio cormacyercs ¢ COBpEMEHHBIMH METEOPOJIOTHIECKIME HaOTIOCHUSIMH.
ITo po3e BeTpoB 3uMOH MpeoONIaAAIOT I0XKHEIE, a JIETOM — CEBEPHBIC H CEBEPO-3anaHble
BETpA.

Hccneoosanue svinonneno 8 pamxax eocyoapcmeennozo saoanus UI'M CO PAH.
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ABOUT EOLA FORMS OF RELIEF ON THE EXAMPLE OF NADYM OB AREA

Malikova E. L.

V. S. Sobolev Institute of Geology and Mineralogy, SB RAS, Novosibirs, Russian Federation
E-mail: malikovael@igm.nsc.ru

Sand massifs are a fairly common element of landscapes in many regions of the world. In
the research studing the territory of sand blowing, located in the northern taiga subzone of
Western Siberia, in the valley of the Nadym. In order to study the features of the
distribution of sandy massifs, the methods of remote sensing were used: space photo and
tiles heights (raster cells, in which the data of heights of the terrain are embedded).
Processing of remote sensing data is made in the ArcGIS 10.5 software. The classification
of K. K. Markov and B.A. Fedorovich was used to distinguish aeolian landforms. Analysis
of highly detailed satellite images and field research materials showed the spread of
various forms of aeolian relief on the territory of the Nadym Ob Area.

The following relief forms were identified: blowout hollows — there are several types of
blowout hollows on this territory — complex, overgrown and rake-shaped; blowout
hollows between crests; complex of compound curved dunes; a complex of shaft dunes
and a single shaft dune; rake dune — shaped dune expanding in the western part of the
open area; overgrown longitudinal hollow-ridged dunes most of the study area is occupied
by this particular form of relief, semicircular large dunes with polygonal vein cracks;
peripheral shafts; dune shafts — longitudinal rises located in the eastern part and directed
perpendicular to the main direction of the winds; a large ring dune is a unique form of
relief located in the north of this territory due to the peculiarities of the wind regime;
parabolic dunes — in the study area, such dunes form in an open area, complicating other
forms of relief, such as large semicircular dunes or complex of compound curved dunes;
technogenic-transformed and anthropogenic territory — a territory that has undergone
major changes with a interruption of the natural cover.

Also were analyzed climatic indicators, for this was performed geothermal mapping and
the wind rose was created. According to the data of the isothermal map, it can be seen that
in winter the isolines bypass the dune only from afar. This may indicate that the
temperature is distributed approximately evenly over the territory of the dune in winter.
This is apparently due to the continuous snow cover of the territory. In summer, the dune
can be distinguished as an island of heat, since the map shows that heat is retained on the
territory of the dune, that the sand has a warming effect. This may be due to its
mechanical composition, porosity and other properties.

Wind direction and strength are the main factors in dune formation. The spatial
distribution of the dunes within the sand blowingfits well with the directions and strength
of the prevailing winds. The most active movement of the dune occurs in summer,
therefore, almost all aeolian forms are concentrated in the southeastern part of the sand
blowing, where sand moves under the action of northerly and northwestern winds. Despite
the fact that the winds of the southern rumba are close in strength and intensity to the
northern winds, most of these winds occur during the cold season. For this reason, the
dunes remain practically immobile during the winter season. The frozen and show-
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covered sand is not subject to waving, and therefore accumulative relief forms are
practically not observed in the northern parts of the territory.

Study of large sand blowingin the Nadym River valley, using remote sensing methods,
made it possible to clarify and detail the features of the aeolian landforms of the study
area. On the basis of archival and modern satellite imagery, a highly detailed analysis of
the formation processes of aeolian landforms has been carried out. Use tiles heights helped
identify microdepressions and mark landforms imperceptible at spaceshots and 3D-
visualization allowed to most clearly show the results.

Keywords: aeolian relief, dune, Nadym Ob area, satellite imagery, GIS technology.
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