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AHHOTAIUSA

Bseoenue: nesaTenpbHOCTh S9K30TCHHBIX Teonornieckux nporeccos (OI'T) u rugporeonornueckux sBIeHUN
(T'S1) dbopMupyet coBpeMeHHBIH 00K penbedha MECTHOCTH, a TAKXKE OIIPEAEIAET IeOANHAMHUYECKYIO SKO-
JIOTHYECKYI0 (DYHKIHIO TUTOC(EPBI, KOTOpast OblIa KOJIMYECTBEHHO BBIPa)KCHA Yepe3 OIICHKY CTETICHH I10-
paxenHocTH odOcnenyemoit Tepputopuu OI'TI u I'S. ['eoguHamuveckas oleHKa UMEET BaXKHYIO POJIb ISt
OTpe/IeIeHUs TOAX0/I0B K PALMOHAIBHOMY X035HICTBEHHOMY OCBOCHHIO TEPPUTOPHIl.
Memoouxa: OOBEKTOM HACTOSIIMX HCCIEIOBAHMN BBIOpAaHBI y4acTKH OOYCTpoicTBa YPEHrOWCKOTo
HI'KM, pacnonoxeHHoro B rpanuiax [Iyposckoro u Hagsimckoro paiionos SHAO. B xauectBe ucxon-
HBIX JJAHHBIX IIPOAHAIN3UPOBAHBI PE3YIbTaThl HHKEHEPHO-3KOJIOTHIECKUX M3BICKAaHHH, BBIITOJHEHHBIX Ha
ydacTkax o0ycrpoiictBa ¥Ypenroiickoro HI'KM B niepuoa 2015-2021 rr. MeTouka OLEHKH MOPaKSHHO-
ctu Teppuropun DI'TI u 'Sl 6azupoBanach, BO-NEPBHIX, HA BBIYUCICHNH ITPOLIEHTHOI'O COOTHOIIECHUS TIJI0-
aau TeppUTOpuil, moaBepruyThix BiausHuio DT u 'S, k momany rekcaroHaJIbHbIX y4acTKOB, Ha KOTO-
pBle 00IacTh MCCIIeI0BAHMUM OblJIa aBTOMAaTHYECKN pa3/iesieHa C MOMOIIBI0 (DYHKIMU 3aMOIIEHHS B IIPO-
rpamme ArcGIS; Bo-BTOpBIX, Ha JTaJIbHEHIIEM PaHXMPOBAaHWHU BCEX BBIICJIICHHBIX TEKCATOHOB MO YeThIpe-
XPaHroOBOH KJIacCU(HUKALMK TOPAKEHHOCTH.
Pesynomamor u obcysicoenue:. aHaIU3 UMEIOIINXCS MAaTEPHAIOB WHKEHEPHO-IKOJIOTHYECKUX M3BICKAaHUN
ITO3BOJIMJI COCTaBHUTh peecTp ocHOBHBIX BUaoB OI'TI u 'S, 3admkcupoBaHHBIX Ha ydacTKax o0ycTpoiicTBa
YHI'KM, B uncne KOTOPBIX OTMEUYEHBI CKIIOHOBBIE MPOIIECCH (OCHIMHBIE MPOIECCH HA aHTPOTIOTEHHO-He-
peoOpa3oBaHHBIX CKIOHAX B JOJIMHAX PEK U Ha CKJIOHAX TEXHOTCHHBIX ITECUaHBIX HACKITIEH, OTIOJI3HU — Ha
CKJIOHaX PEUYHBIX JOJIMH, COMUMIIOKIN, IPOTEKAIOIIas B CJIO€ CE30HHOTO OTTaMBaHMSA IPYHTOB Ha CKIIO-
HaxX KpyTu3HOU 6onee 2—3 rpaaycoB); GIIOBHANBHBIE IPOIECCH (3PO3UOHHAS JESITeIHHOCTh BOJIOTOKOB H
BOJIOEMOB, IlepepaboTka Geperos, TepMoadpasusi); KpHOTEHHBIE MPOLECCHI (TEPMOKAPCT, TOBCEMECTHO OT-
MeuaeMble Clie/lbl KPUOTEHHOTO ITyYeHHMs); S0JI0BbIE TPOIECCH], aKTUBU3UPYEMbIE Ha JIMIIEHHBIX PacTH-
TEJIFHOTO TIOKPOBa BHIPOBHEHHBIX MOBEPXHOCTSIX M HE OTHOCSIIHUECS K OMAcCHBIM COTJIACHO TPEOOBaHMSAM
TEKyILEro 3aKoHoAaTeNbCTBa P®; ruaporeonoruyeckue SBICHUS, BBIPAKEHHBIE MIPEXkKAE BCErO B TEXHO-
TeHHOM TIO/ITOIUICHHH, 3a001a4MBaHiK ¢ (POPMHUPOBAHUEM Pa3JIMYHBIX THIIOB 0OJIOT, 3aTOIUICHUN TEPPH-
TOPHH B NIEPUOJIBI ITOJIOBO/bsI, KOT/1a Hanbosiee MHTEHCHBHA IepepabdoTKa Oeperos.

3HayuTeNbHas IoMaab obcienoBanHoi Teppuropun Y HI'KM (62 % rekcaroHoB) XxapaKTepH3yeTCs
mponeHToM nopaxkenHoctr DTl u I'S1 B unTepBane 5—25, 4TO COOTHOCHUTCS C KaTeTOpHEH SKOJIOorHde-
CKOT'O pPHCKa.

Konrent noctynen mos nuiensueit Creative Commons Attribution 4.0 License.

™ Mutpodanoa Mapuna Asekcanaposna, e-mail: marfa-mma@mail.ru
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Memoouka ceoounamu4eckoul OYEHKU nOopasHCeHHOCmU meppumopuu 2COpHONPOMbIUUIEHHO20 KOMNIeKca ...

Bu1600b1: cpaBHUTENBHBIN aHANMN3 001aCTH NCCIEIOBAaHUN B IPAHMIAX MECTOPOXKACHHS MTOKa3al, YTO Ce-
BEPHBIN y4acTOK XapaKTEPU3yeTCs OTHOCUTEIIBHO OJHOPOJHOU CTPYKTYPOU IO CTENECHU MOPAKEHHOCTH
OI'TI u 'S ¢ ToTanbHBIM NpeobaajaHueM TePPUTOPHUIL ¢ TPOLIEHTOM MOPAKEHHOCTH 5—25 %, Ipu 5TOM B
npezienax FKHOTO y4acTKa MPOCIIeKNBAETCsI HeKask aHOMalIbHasl 30Ha ¢ HAaHOOJIBIIMMHU MPOLIEHTAMH TI0-
paxenHocTH — Oonee 50 %. [TonoOHnas muddepennmanus paifoHa ucciie0BaHUi MOXKET OBITH 00yCIIOB-
JIEHA Pa3HOCTBHIO DKOJIOTO-TEOJOTHUECKUX YCIIOBUH, a TaKXKe CTENeHH aHTPOIIOTCHHON TpaHC(opMaluy,
YTO B CBOIO OYEpEb ONPEeIIsAeT XapakTep U UHTEHCUBHOCTh NposiBiIeHUs TeX miu uHbix OI'TI u I'S1.

IIpemnoskeHHass METOJUKA SKONOTO-TEOJUHAMUYECKON OLIEHKH TEPPUTOPHH Yepe3 ONpeNelCHHe CTe-
nieHn nopaxeHHOCTH OI'TI u 'Sl MokeT OBITh UCIOJB30BaHA C IEIbI0 PAIIMOHAIBHOTO BEIECHUS XO3SIH-
CTBEHHOH AEATEIBHOCTH 1O 2 OCHOBHBIM HAIPAaBICHHUAM: AJISI IPHHATHS MPOCKTHBIX PEIICHUH MO WHXKe-
HEPHOI 3alIUTe CTPOSIIIMXCA 30aHNI U COOPYKEHUH (IPEUMYIIECTBEHHO JUIs YYaCTKOB C IPOLIEHTOM I10-
paxxeHHOCTH Oosee 25); 11 HOAIEp KaH!s yCTOWINBOCTH IIPHUPOIAHBIX aPKTHIECKNUX IKOCUCTEM ITyTEM HH-
BEJIMPOBAHUS aHTPOIIOI'€HHOM aKTHMBU3AIMHU MPOLIECCOB (ISl Y4aCTKOB C TIOPaKEHHOCTHIO 110 25 %).
KaioueBble ci10Ba: reojHaMHYecKas 9KOJIOrH4Yeckas QyHKIus IUTocephl, SK30reHHBIE T€0JI0THIECKHEe
IIPOLIECCHI, THIPOreOJOTHYECKUE SIBJICHNUS, IIOPA>KEHHOCTh TEPPUTOPUU, OLICHKA.

Hcemounuxk gpunancuposanus: npoext Ne 20180180 «YmpapieHne mpoIeccoM BOCIIPOU3BOACTBA IKOCH-
cteM B arpoiasmadTax» mporpammsl «lIpuopuret — 2030»

s yumuposanus: Mutpodanosa M. A., bynapuna B. A., Urnatenko U. M., Kocunosa U. Y. Metomuka
TeOAMHAMHYECKON OLIEHKHU MTOPAXKCHHOCTH TEPPUTOPHUN TOPHOIIPOMBIIIIICHHOTO KOMIUIEKCA 3K30TCHHBIMHA
re0JIOrMYECKUMHE TIPOIECCaM M TUAPOreOIOrHIeCKUMH siBiieHusIMU /] Becmuuk Boponedicckozo 2ocyoap-
cmeennozo ynusepcumema. Cepus: Ieonozus. 2024. Ne 3. C. 96-108. DOI: https://doi.org/10.17308/geol-

0Qgy/1609-0691/2024/3/96-108

BBenenue

JlesTenbHOCTh SK30TEHHBIX T€0JIOIMYECKUX MTPOLIECCOB
(OT'TI) u rupporeonornyeckux siienu (I'S1) popmupyer
COBpEMEHHBIH O0JIMK pesibeha MECTHOCTH, a TaKXKe OIpe-
JCISACT TCOMHAMUYCCKYI0 (QYHKIIUIO JIMTOC(EphI, OTpa-
HKAIOIIYIO CIIOCOOHOCTH JINTOC(EPHI BIHUATH Ha COCTOSTHHE
O1OTHI, 6€30MaCHOCTh U KOM(OPTHOCTH MPOKHUBAHHUS Ye-
JIOBEKa 4Yepe3 MPUPOHBIE ¥ aHTPOIOTCHHBIE POLIECCH U
seieHns [1, 2]. TeoauHamudeckas OoLeHKa UMEET BaXKHYIO
pOJIb ISl ONPE/ICNICHUs IOAXOMO0B K PALlHOHAIIBHOMY XO-
3SHCTBEHHOMY OCBOCHHUIO TEPPHTOPUIL.

Mertoauka

OOBEKTOM HACTOSIIIMX ~ HWCCJIEJOBAaHUN  SIBISIOTCS
ydacTku obycTpoiictBa Yperroiickoro HI'KM, pacmoio-
YKEHHOTO B Ipezenax 3anaaHo-CHOupCKoH IIHTHL.

B oOrnactu nccnenoBaHuil IUIAHUPYETCsl pa3MelleHne
JUHEHHBIX O00BEKTOB MH(PACTPYKTYPHl MECTOPOKICHHS
(MEXIIPOMBICTIOBBIC ¥ MarucTpajbHbIE Ta30MPOBOIbI, aB-
TOMOOHIIbHBIE IOPOTH, JIMHUH 3JIEKTPOIIEpeaay 1 Ip. ), 4To
OTIpeNeNsIeT ee THHEHHBIN 00MHK.

Bonbias yacte Tepputopun Y penroiickoro HI'KM ce-
YeT TeKTOHHYECKYI0 CTpYKTYpy |-ro mopsiaka - YpeHroii-
CKHMI MeraBall, B Hpefenax KOTOPOrO BBIAENSAETCA Psif
crpykryp ll-ro mopsiaka: Ha tore — FOxxHO-YpeHroicKuit
MaJblil Bajl, Ha ceBepe — Enpaxunckoe u IlecioBoe Kyno-
JOBHIHBIE TTOAHATHS (pHC. 1).

B reomopdornorngeckom miuane obciemyemas MecT-
HOCTb pacrniosiaraerca Ha Henenkoid Bo3BbIieHHOCTH. J{0-
MHUHHPYIOIIMM TIpoIieccoM (GOPMHUPOBaHHUS pesibeda 31ech
SIBIISIETCA APO3UOHHO-aKKyMYJIATUBHBINA 03€PHO-aJUTIOBU-
JIBHOTO T€HE3MCa, Ha y4acTKax HApOrpapuIecKoi ceTH
— aKKyMYJISITUBHBIN alNIIOBUAIBHOTO T€HE3HCa, a B CEBEP-
Ho#t yactn YHI'KM — aOpa3noHHO-aKKyMyJISITUBHBIN aj-
JIIOBUAJIBHO-MOPCKOTO TeHEe3NUCa.

CornacHo nmaHHBIM ['eomopdomorndeckoil cxemsl B

Macirabe kaprorpaduposanus 1:2 500 000 [3] Ha pac-
CMAaTPUBAEMBIX yYaCTKaX BBLACISIOTCS  CIEAYIOIIHE
(hopMbI penbeda: IPO3UOHHBIC YCTYIIBI B TOWMAaX KPYIMHBIX
pex EBosixa n TaObsixa, abpa3uoHHbIE YCTYIbI (KIU(bI) HA
pexe Hrapka-Ta0Obsixa, 3p03HOHHO-KPHOTEHHO-TEKTOHU-
YeCKHUil MapajuieIbHO-TPSAI0BbII penibed B CeBEpPHON 4acTh
TEepPUTOPUH, TEPMOKAPCTOBBIE 3aMaJiHbI U OECCTOYHBIE
JedasInoHHbIE KOTIOBHHBI.

B cooTBeTcTBHM €O CXeMOM pernoHaabHOTO (MHIUBH-
IyalabpHOTO) paiioHupoBaHusA 3anagHo-CHONPCKOM IIHTHI
10 PacIpOCTPAHEHHIO M CPEIAHETOJIOBBIM TEMIIEpaTypaMm
MHOTOJISTHEMEP3JIBIX M TAIBIX TTOpo/] [4] TeppuTopus Me-
CTOPOXKICHHUA OXBaTBIBACT cpas3y JABe 30HB KOHTHHEH-
TaJbHOU NPOBUHIUM C IPAHULIEH, YCTAHOBJIEHHOM IO IIO-
SBJICHUIO KPYITHBIX TaJIBIX MAacCCHBOB, BHE y3KHX IpPHUPYC-
JIOBBIX YacTell moiiM pek (puc. 2).

B xoze HacTosIIIero NCCIeT0BaHNUS PEIAINCH CIIEIYIO0-
IIMe 3a/1a41.

1. ananu3 MaTepHanoB M3bICKAaHHUH, BHIMIOJIHEHHBIX Ha
pa3muyHBIX ydacTkax oOycrpoiictea YHI'KM B mepuon
2015-2021 rr., B wactu ¢ukcarmu u ormucanns D' T1 u IS

2. popmupoBanue peectpa [Tl u I'Sl, BEIIBICHHBIX Ha
JAHHBIX y4acTKax;

3. MocTpoeHHe eAMHON KapTocXeMbl 3a(hMKCHpOBaH-
Heix OITl m TSl Ha oOCnenoBaHHBIX TEPPUTOPHSIX
YHI'KM;

4. pa3paboTKa METOTUKH KOJMYECTBCHHOM W Kade-
CTBCHHOW OIIEHKA IMOPaXEHHOCTH PacCMaTpUBAEMOH Tep-
puropuu OI'TI u I'S1.

B mpornecce paboThl OCYLIECTBISUINCH MCCIIEAOBAHUS
OI'TI u I'S1 no mapmipyTam U Ha MJIOIMIAAKaX KOMIIIEKCHBIX
OIMMCaHMH JIaHIIa(TOB ¢ MPUMEHEeHHeM MeToank Crnpu-
noHoBa (1975), Cumonosa u ap. (1993), XKyukosa n Pa-
koBckoit (2004) [5-7]. O6ias mwiomaas 06cIe0BaHHOM
TeppuTopuu cocTaBuia 241.83 km? npu cpeaHeii mmpuHe
KOPHUIOpa U3BICKaHUH | KM.
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TEKTOHUYECKAS CXEMA IIJIAT®OPMEHHOI'O YEXIJIA
MacwTa6 1 : 2 500 000
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Puc. 1. ®parMeHT TeKTOHHUECKOH cxeMbl 3ananHo-Cudupckoii mmmthl. Jluct Q-43 (Hossrit Ypenroit), BCEI'EN.
[Fig. 1. Fragment of the tectonic diagram of the West Siberian plate. Sheet Q-43 (Novy Urengoy), VSEGEI.]

Xapacasaii-HoBoyperroiickast moa3oHa (Ipeodmafaror
MOPOJIBI C TEMITEPATYpPOii OT -3 110 -7 °C)
[Kharasavey-Novo-Urengoy subzone (rocks with tem-
peratures from -3 to -7 °C predominate)]

VYerb-Ilyposcko-Ta-
30BCKast 001aCTh
[Ust-Purovsko-
Tazovsk region]

3amonspHast 30Ha
[Arctic zone]

HUrapka-XapaMmypoBckast HOA30HA (IIPeo0IIafaroT 1mo-
pomsl ¢ Temmepatypoii ot -1...-3°C, tamsre- 0-0,5°C)
[lgarka-Kharampur subzone (rocks with temperatures
from -1...-3°C predominate, melted rocks - 0-0.5°C)]

Hanpsmmckas m Hagpiv-
[TypoBckas o6macth
[Nadym and Nadym-

Purov regions]

CeBepHast 30Ha
[Northern zone]

Puc. 2. PernonansHoe paiionuposanue teppuropun YHI'KM no pacnpocTpaHeHHIo U CpeIHEr0I0BbIM TEMIIEpaTypamM MHOTOJIETHE-
MEpP3JIbIX U TaJIbIX MOPO/I.

[Fig. 2. Regional zoning of the UNGCEF territory according to the distribution and average annual temperatures of permafrost and
thawed rocks.]
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B memsix oneHku oOmieli mopakeHHOCTH paccMaTpH-
Baembix Tepputopuii YHI'KM B cneunanuznpoBaHHBIX
kapTtorpaduueckux nporpammax ArcGIS (mnardopma
JUI TIOCTPOCHMSI M MCIOJB30BAaHUS TeOMH(pOPMAaLNOH-
HBIX cucteM (arcgis.com) u QGIS Obuia cocraBieHa
cxema yuactkoB YHI'KM c 3apukcuposannsiMu OI'TI u
'Sl B rpanunax eamHOTO KOHTYypa oOciemoBanus. OO6-
JACTh WCCIIENOBaHWH ObUTa pa3rpaHHYeHa Ha TeKcaro-
HaJBbHBIE YYaCTKH C TOMOINBI0 (DYHKIHH 3aMEIICHUS
(Generate Tessellation). B mapameTpax maHHOH (QyHKIMH
OB 3aJaH pa3Mep I'eKcaroHa, paBHBIH 1 KM?, OJHAKO C
YYETOM CIIO)KHOH KOH(GUTYpallMM TPAHMIBI 00JacTH

HCCIIETOBAaHUHA IUIOMIANb BBIIEICHHBIX T'€KCaroHaJIbHBIX
ydacTkoB Bapsuposana oT 0.25 mo 1.5 km?, npu 3ToM
y4acTKH IWIoma b0 MeHee 0.25 kKM% aBTOMaTHYECKH 00b-
€/IMHSUINCH C OJIN3JIeKAIUME TeKCaroHaMHU.
PanxupoBaHUE TEPPUTOPUU IO CTEIEHU MOPAKEHHO-
CTH NPUPOJHO-aHTPOIOTC€HHBIMU AK30T€HHBIMU T'€0JO0TH-
YECKUMHU TPOLECCAMU U THAPOJIOIMYECKUMU SIBICHUSIMU
MIPOU3BECHO IO YETHIPEM KaTErOphsAM, COOTBETCTBYIO-
IIAM Pa3THYHBIM COCTOSTHUSM IT'€OAMHAMUYECKUX YCIOBUI
(tab6n. 1). Ipemnaraemas kiaaccudukaiys GUIypupyeT B
paspabotkax BCEIMHI'EO m MockoBckoro rocynap-
CTBEeHHOTO yHUBepcHuTeTa MM. M. B. Jlomonocosa [8].

Tabu. 1. Knaccudukanus Tepputopuii mo nporenty mopaxennocta I TI u 'S
[Table 1. Classification of territories according to the percentage of EGP and GY infestation]

Kareropuu nopaxeHHOCTH TEPPUTOPUU, COOT- VYcnosHo
BETCTBYIOIIME COCTOSTHUIO HKOJIOTO-I€0JIOTHYe- Y nosnerBopu- YIOBJIETBOPHU- HeynosnerBopu-
CKHX yCJ‘IOBI/Iﬁ TCJIBHOC TCJIBHOC TCJIIbHOC
[Categories of affected areas corresponding to the [Satisfactory] [Conditionally [Unsatisfactory]
state of ecological and geological conditions] satisfactory]
CrerneHb NOPaKEHHOCTH TEPPUTOPHH, Yo Memnee 5 5.95 25.50
[Degree of affected area, %] [Less than 5]

O0cy:kaeHne pe3yJbTaTOB
AHanu3 UMEIOIIErocss MACCHBA JAHHBIX MO3BOJMI c(HOPMHUPOBATh peectp ocHOBHBIX BiA0B OI'TI u I'S (tabn. 2), B
KOTOpPOM Bce 3a(hMKCHPOBAHHBIE IPOLIECCHI IPYIITMPOBAIUCH M0 TEHETUYECKOMY MPUHIIUIY HCXO/s U3 OCHOBHOT'O JIBH-

JKYIIEro SHepreTudeckoro ¢gakropa [9].

Tada. 2. Peectp npupoano-antponorenHsix JI'TT u 'S, BeIsBICHHBIX Ha ydacTkax o0ycTpoiictea YHI'KM
[Table 2. Register of natural-anthropogenic EGP and HG identified at the UNGCF development sites]

CKIIOHOBBIE IpoHeCChI, O6YCJ'IOBJ'I€‘HHBI€ NnepeMeIcHUEM
BCHICCTBA BHU3 11O CKJIOHY 3a CHCT Z[efICTBPIH CHIJIBI TSXKECTHU
[Slope processes caused by the movement of matter down the slope due to gravity]

PaszButne ocsinmvix npoueccoe Ha
AHTPOTNIOT€HHO HEU3MCHEHHBIX CKJIOHAX
B JOJIMHE PEKU Xapacezlaﬂxa
[Development of talus processes on anthro-
pogenically unaltered slopes in the valley
of the Kharasedeyakha Rive]

Ononsneeoe meno Ha CKIOHAX
JIOJIMHBI peku Spasixa
[Landslide body on the slopes of the
Yarayakha River valley]

Becmuux Boponesiccrkozo cocyoapcmeennozo ynugepcumema. Cepusi: T'eonoeus. 2024, Ne 3, 96-108 99
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Iponomxkenne Tadm. 2
[Continued Table 2]

Ilpoagnenue conughnriokyuu B cioe ce30H-
HOI'0O OTTanBaHHWs 'PYHTOB HAa y4aCTKE
o0ycTpoiicTBa BamamkKWHCKIX 3alexKeit
Ha tore YHI'KM
[Manifestation of solifluction in the layer
of seasonal thawing of soils at the Val-
anginian deposits development site in the
south of the UNOGCF]

DnroBualbHBIC IMPOUECChI, OCYHICCTBIACMbBIC TCKYUYUMHU BOAaMU
[Fluvial processes carried out by flowing waters]

Ospasicnvle hopmul, TPUYpOUCHHBIE
K JOJIMHAM PEK U MaJIbIM BOOOTOKaM
[Gully forms confined to river valleys and
small watercourses]

IIpumep pycnoBoii 60ko6oit 3po3uu
[Example of channel lateral erosion]

Meanopupoganue pydass 6e3
Has3BaHusA Ha rore YHI'KM
[Meandering of an unnamed stream in the
south of the UNGCF]
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Iponomxkenne Tadm. 2
[Continued Table 2]

Mep3J‘IOTHLIe (KpI/IOI‘eHHble npoueccm), CBs3aHHBIC C MTPOMEP3aHUEM U ITPOTAUBAHUEM
TPYHTOB B 00J1aCTH PACIPOCTPAHCHUSI MHOTOJICTHEMEP3IIBIX ITOPOT
[Permafrost (cryogenic processes) associated with freezing and thawing of soils in the area of permafrost distribution]

Tepmoxapcm
[Thermokarst]

Kpuoeennoe nyyenue
[Cryogenic heaving]

Xacwipeti, 00pa30BaHHBIN MTPU BHICHIXaHHH
U MOCTCIICHHOM 3aT0p(1)0BLIBaHI/II/I JHHUIIA
CIIYIIEHHOI'0 TEPMOKapCTOBOT'O O3€pa
[Khasyrei, formed during drying and grad-
ual peat formation of the bottom of a
drained thermokarst lake]

[loaueonanbHo-6a1UK08bI MUKPOPETbQD
[Polygonal roller microrelief]
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Iponomxkenne Tadm. 2
[Continued Table 2]

D0JI0BBIE npoueccm*, CBsAA3aHHBIE C ACATCIBHOCTBIO BETPA.
*HC OTHOCATCA K OITIaCHBIM COI'JIaCHO Z[eﬁCTBymHIHM HOpPMAaTUBHBIM JOKYMEHTaAM
[Aeolian processes* associated with wind activity.
*Not classified as hazardous according to current regulations]

Ilecuanvie pasoysvl
[Sand blows]

O0pa3zoBaHKe aKKYMYIAMUGHBIX D0JI08bIX
¢hopm Ha aHTPOTIOTEHHO-TIPE0OPa30BaAHHO
TUIOIIAIKE KyCTa ra30BbIX CKBAXXUH
[Formation of accumulative aeolian forms
on the anthropogenically transformed site
of a gas well cluster]

FI/IJIPOFBOJ'IOI‘I/I‘{CCKI/IC SABJICHUA
[Hydrogeological phenomena]

Texnozennoe noomonnenue BIOJIb
HACBIMHBIX JIMHEUHBIX 00BEKTOB
HHQPACTPYKTYPBI MECTOPOXKACHHUS
[Man-made flooding along embankment
linear infrastructure facilities of the field]

Babonauusanue,
npumep carHoBoro 6osora
[Waterlogging, example of sphaghum bog]
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Iponomxkenne Tadm. 2
[Continued Table 2]

Ornon3HeBble CKIOHBI Ha Oeperax pek
[Landslide slopes on river banks]

AKTHBHAs XO3IUCTBCHHAS ICATCILHOCTD, CBSI3aHHAS C
OCBOCHUEM U 00YCTPOWCTBOM MECTOPOXKICHUS, HEPEAKO
MIPUBOAUT K (POPMHUPOBAHHIO PA3TUYHBIX aHTPOITOTCHHBIX
¢dopmM penbeda, HaTpUMEp, TEXHOTEHHBIX 0003 MO Ciie-
JaM TIpOe3Jia TSDKEJIOH TEXHHKH, M0 KOTOPhIM pa3BHBa-

FOTCS JIOKANBHbIC 30HbBI TOATOIUICHHS (prc. 3). Takoii BUI
BO3JCUCTBHSI TIPOBOIMPYET HAPYIICHHE MOYBEHHO-PACTH-
TEJBHOTO MOKPOBA, SIBJISIOIIETOCS OCHOBHBIM KOMITOHCH-
TOM BOCIIPOM3BOJICTBA TPUPOTHBIX SKOCHCTEM B apKTHYC-
ckux naggmadTax [10].

Puc. 3. [Ipumeps! y9acTKOB pa3BUTHS 30H OATOIUICHUS IO TEXHOT€HHBIM OOpO3/1aMm.
[Fig. 3. Examples of areas where flooding zones develop along technogenic furrows.]

Bce yuactku nposiBienus Boimeykasanabeix O u 'S
HaHECEHBI Ha €AMHYIO KapTOCXeMYy, OOBEIUHSIONIYI0 BCE
obcnenoBanubie yuactku Y HI'KM. [ocne paznenenus 06-
meld 30HBI HMCCIIEAOBaHMI Ha ONM3KHE IO IUIOMIAIIM
y4dacTky, Obi10 BbeneHo 330 rekcaroHoOB, KiaccH(puKa-
IIUsI KOTOPBIX MO BBIOPAaHHBIM KaTETOPUSAM IO3BOIMIA OT-
METHUTH CIIEAYIOLIEE:

— 15 % TeppuTopuu XapaKkTepu3yeTcs CTENEeHbBIO opa-
skeanoctd DI'TI u I'Sl o 5 %, 4TO COOTHOCHUTCS C KAaTero-
puel 3KOJIOTUYECKOU HOPMBI;

— 62 % o00cne10BaHHOW MECTHOCTH XapaKTepH3yeTcst
crenenpto nopaxkeHHoctd OI'TI u I'Sl ot 5 no 25 %, uro
COOTBETCTBYET KaTETOPHH IKOJIOTHUECKOTO PUCKA;

— 13 % Tepputopuu xapakTepusyercs CTEIEeHbIO Mopa-
skeaHocTd DOI'TI u I'Sl ot 25 no 50 %, 9TO COOTHOCHUTCS C
KaTeropueil 5K0JI0ru4ecKoro Kpusuca;

— 10 % oOcneoBaHHONW MECTHOCTH XapaKTepH3yeTcs
crenensto nopaxenHoctu OI'TI u I'S 6onee 50 % — 30Ha
9KOJIOTUYECKOTO OE/ICTBHSI.

Haubonpiee mromaaHoe pacnpocTpaHeHHe Ha pac-
CMOTpPEHHBIX Y4acTKaxX HCCIEeJOBaHUH MOIYYMIH KPHO-
FEHHBIE MIPOLECCH (KPUOTE€HHOE ITyYeHHE, TePMOKAPCT),
9T0 00YCIJIOBICHO NPHYPOYEHHOCTHIO MECTOPOXKICHUS K
Hanpmm-ITypoBckoil  T€OKpHONIOTHYECKON oOmactu, a
TaKKe CKJIIOHOBBIH MPOLECcC — CONU(IIOKINS, Pa3BUBAIO-
mascs B CE30HHO-TAJIOM CJIO€ Ha BOJOYTOpPE B BUJE MHO-
rOJIETHEMEP3IIBIX OPOA MTPH KPYTH3HE CKIOHOB 2—3 Tpa-
nyca u 6onee. Ha rore oOciiegyemMolt TeppuTOpun 3HAUH-
TEJIHBIE TUIONIA/IN TTOJIBEPXKEHBI TEPMOKApCTy M 3a0osa-
4yiBao. BAonb pa3nuuHBIX JIMHEHHBIX 00BbEKTOB MHPpa-
CTPYKTYpPBl MECTOpOX/IeHHs (aBTOMOpPOTH, OOBaJOBaH-
HBIE TPYOOIIPOBOJIBI U AP.) aKTHBHO IIPOTEKAET IPOLECC
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TEXHOTCHHOTO TIOJNTOIUICHHsI, OOYCJIOBJIICHHBIH TOMB-  YPEHTOMCKOTO MECTOPOXICHHS IO TUIOIIQJHON Iopa-
€MOM YpPOBHSI TPYHTOBBIX BOJA B ycloBHAX ycwieHus M skeHHocTH DI'TI u 'Sl moaroToBieHsl COOTBETCTBYIOIIUE
HapylLIeHHUs TOBEPXHOCTHOTO CTOKA. rpaduyeckue uzobpaxenus (puc. 4—6).

Jns Busyanuzanuu auddepeHnuanul  TeppUTOpUN

0 750 1500 M yuacTky nposienenna MM u Y CTeneHb NopaxeHHoOCTV Tepputopii MM u A B % )

[T —— [areas of manifestation [degree of infestation of the territory
of EGP and GY] by EGP and GYA in %]
[lo-5 5-25 [ 25-50 M 50 - 100

Puc. 4. Cxema nopaxxennoctu OI'TI u I'Sl ceeproro ygactka YHI'KM.
[Fig. 4. Scheme of EGP and GY infestation of the northern section of the UNGCF.]

A

yuacTku nposeneHus M w 'S
[areas of manifestation of EGP and GY]

cTeneHb nopaxeHHoCTn MM u A B %
K ceBepy OT rpaHuubl CEeBepHOro NONAPHOro Kpyra

[degree of damage to the EGP and GY in %
north of the border of the Arctic Circle]

0 750 1500 M ~ p=3

e — i
B 25 - 50
B9 50 - 100

—— rpaHuua CeBepHOro NONAPHOro Kpyra =
[border of the Arctic Circle]

Puc. 5. Cxema nopaxkennoctu teppuropun Y HI'KM OI'TI u 'Sl B paiione nepecedenns rpanunsl CeBepHOTO MOISIPHOTO KPyTa.

[Fig. 5. Scheme of the infestation of the territory of the UNOGKM with EGP and GYA in the area where the border of the Arctic
Circle intersects.]
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yuacTtku nposenequs M u '
[areas of manifestation
of EGP and GY]
CTeneHb NopaXxeHHoOCTU
Tepputopun M u M 8 %
[degree of infestation of the territory
by EGP and GYA in %]
|0-5
5+=25
| 25 -50
[B9 50 - 100

Puc. 6. Cxema nopaskeHHOCTH r0xHOT0 yyactka YHI'KM OI'TI u I'4.
[Fig. 6. Scheme of the infestation of the southern section of the UNGCF by EGP and GJ.]

Ha pucynke 4 npencrapiieH camblii CEBEPHBIN y4acTOK
obnacTn MccneoBaHuH, B TPaHUIAX KOTOPOTO JOMUHH-
PYIOT T€KCaroHsl C MPOLEHTOM MOPaXEHHOCTH 5—25, 4To
COOTBETCTBYET YCJIOBHO YIOBIIETBOPUTEIHHOMY COCTOS-
HUIO.

LlenTpanbHbIil y4acTOK 00JacTH HCCIIEAOBaHUi, pac-
MIOJIOXKEHHBIM B MECTe MEepecedeHust U K CeBepy OT Ipa-
Hutp!l CeBepHOro MOIAPHOTO KpyTa, MPEICTaBlIeH Ha pH-
cyHKe 5. B oTinuune oT BBIIIEPACCMOTPEHHOI'O CEBEPHOTO
yuyacTka JaHHBII palioH uMeeT Oojiee MO3aMYHYIO CTPYK-
Typy Ha (pOHE TOMHHUPOBAHUS T'€KCAaroHOB C MPOLEHTOM
MIOPAXEHHOCTH SK30T€HHBIMH TPOLECCAMH M SBICHUSIMA
ot 5 1o 25%.

CaMmpbIii 10)KHBI Y9aCTOK 00JIACTH HMCCIIEIOBAaHHM (pHLC.
6) xapakTepu3yeTcsi HaIMYHEeM SPKO BBIPRKCHHOW 30HBI
MaKcHUManbHOM crenenn nopaxkenHoctu JI'TI u I'S] — Gonee
50 %, 9TO KOPPENUPYET C KATACTPOPHUIECKUM COCTOSTHHEM.

IIpousBeneHHBIN aHaIM3 MMEIOIIMXCS MaTepuasioB
CBUIETENIECTBYET O Pa3BUTHH HA TEPPUTOPHUH yYaCTKOB
obycrpoiictea YHI'KM rtakux rpynm OI'TI u 'S, xak:

1. Ckuronosvie npoyeccoi, 00ycrogienHvle nepemeuye-
HUeM Gewecmaa 6HU3 NO CKIOHY 34 cuem OeliCmaUs CUibl
msadjcecmuy, TPEACTABIEHBl OCHIIHBIMU MpOIECCaMH U
OTIOJI3HEBBIMU TEJIAMU Ha aHTPOIOI€HHO-HENe(hOpMHUPO-
BaHHBIX CKJIOHAaX PEYHBIX JOJHH, a Ta)Ke MPOSBICHUSIMU
COIM(ITIOKINY B CJIOE CE30HHOTO OTTAUBAHUSI TPYHTOB.

2. Dumosuanvhbie npoyeccuvl, nposoyupyembvle meKyuu-
MU 800aMU, NPOUBOOAWUMY DA3PYUUMENbHYI0 pabomy

Becmuux Boponesicckozo eocydapemeennozo ynusepcumema. Cepusi: Ieonoeus. 2024, Ne 3, 96-108

(5po3uio), neperoc mamepuania u e20 AKKyMyJiAyuro, Ha
paccMaTpHBaeMbIX IUIOMIAASX BBHIPAKEHBI B BHIE OBpaXK-
HBIX (OPM, ITPUYPOUYEHHBIX K JOJMHAM PEK M MajbIM BO-
JIOTOKaM, B BHJIE CIIeJI0B OOKOBOI 3po3uH 0 Oeperam Bo-
JIOTOKOB U B BHJIC MeaHIPHPYIOmHX pycen [11].

3. Mepsromuvle (kpuocenuvie npoyeccvt), céAa3aHHvle
€ npomepsanuem u NPOMAuGaHuem 2pyHmos 6 obracmu
PAacnpocmpanerus MHO20JeMmHeMeP3blX nopood, Ha pac-
CMaTpUBAaEMBbIX y4acTKaX MPeICTaBIICHBI Ty4YeHHEM, CBSI-
3aHHBIM C M30BITOUYHBIM 0OBEMOM TPYHTOBBIX MAaccC IpHU
repexoie BOAbI U3 *KUAKoH (aspl B TBepAyto. Taxke oT-
MEYEHO MPOsBJIEHHE TEPMOKAPCTa M TepMOadpas3nuu, Ko-
TOpasi B CBOIO OYepeab COMPOBOXK/IAETCS IIPOLECCAMH CO-
TUQITIOKITAH.

4. Donogvie npoyeccol, céazanHvie ¢ 0eAMENbHOCHbIO
6empa, Ha y4acTKax HCCIIeIOBAaHUI TPOSBISIOTCS B BUJE
MeCYaHbIX pa3ayBOB (AeQuAIMHU) CO CBEAECHHOW pPacTH-
TENLHOCTBIO, & TAKXKE B BHJEC aKKyMYJSTHBHBIX DOJIOBBIX
(GbopM TPEeHMYIIECTBEHHO HAa TEXHOICHHBIX IECYaHBIX
HACBIISX.

5. T'uoponozuueckue AgreHuss TPENCTABICHBI IPOIIEC-
camu 3a0oJaunBaHus, ¢ GOPMUPOBAaHHEM OOJOT pas3iny-
HOT'O THIIA, ¥ IPOLIECCaMH IOATOIUICHHSI, KOTOPBIE HOCST B
TIEPBYIO OUYEPEeb TEXHOTCHHBII XapaKTep U JIOKaIU3yI0TCs
BJIOJIb HACBIITHBIX JIMHEHHBIX COOPYXEHHH HH(PACTPyK-
Typsl YHI'KM.

6. BripaxxeHHbIE B pernbede mexnozenuvie 60p0o30bl, IO
KOTOPBIM Pa3BUBAIOTCS JIOKAJIbHBIE 30HBI TIOITOILICHHSI.
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BroiBoabI

1. CpaBHHTENBHBINH aHAaM3 00JACTH HCCIIENIOBAaHUN B
IpaHHUIaX MECTOPOXKICHUS IMOKa3al, YTO CEBEpHBIM yda-
CTOK XapaKTepH3yeTCsl OTHOCUTEIILHO OJJHOPOAHOM CTPYK-
Typoii no crenenu nopaxenHoctu DI Tl u I'Sl ¢ ToranbHBIM
npeo0iialaHieM TEPPUTOPHUHA C IPOLICHTOM NOPaKEHHOCTH
5-25 %, 1pu 3TOM B IIpezeNax I0KHOTO ydacTKa Ipocie-
KHMBACTCsl HEKasi aHOMaJIbHAs 30HAa C HAHOOJBIINMH HPO-
[IEHTaMHu TopakeHHocTH — Oosiee 50 %. 3HaumrTenpHOE
pa3BUTHE 0003HAYEHHBIX MPOLECCOB B MPEAEIax K0>KHOTO
ydacTka OOYCIIOBJICHO HApyIICHHEM CIUIOLIIHOCTH MEp3-
JIOTHBIX YCJIOBUH, HAJIMYMEM TAIMKOBBIX 30H IPUPOIHOTO
U TEXHOTEHHOTO MpPOHCXOXkAeHUs. [laHHbIe MOKa3aTenIu
ONpPENENIOT XapaKkTep U HHTEHCUBHOCTH NPOSBICHUS TeX
uiu uabix OT'TI u 'S

2. IlpennoxeHHas MeTOAWMKAa T'€OJUHAMHYECKOI
OIIGHKU TEPPUTOPHUHU Uepe3 OINpeJesIeHHe CTENeHH Mopa-
xenHoctu OI'TI u I'S] MoxeT OBITh HCIIONB30BaHA C LENIBIO
PalMOHAIIBHOTO BEACHHUS XO3SMCTBEHHON NEATEIbHOCTH
10 2 OCHOBHBIM HAIPaBICHHUSM: Il IPUHATHS IPOEKTHBIX
peILIeHNH 0 UH)KEHEPHOU 3alUTe CTPOSINUXCA 31aHUN U
coopyxxeHuil [12] (MpeMMyIIECTBEHHO IS YYacTKOB C
MIPOLIEHTOM TTOPa’KeHHOCTH OoJiee 25); A moaaepKaHus
YCTOMYMBOCTH HPHUPOAHBIX APKTHYECKHX HKOCHUCTEM 3a
CYeT MCKIIOYCHUS aHTPOIOI€HHON aKTMBM3ALUHU TIPOIIeC-
COB (AJI1 Y4aCTKOB C OPaXKEHHOCTHIO 10 25 %).

3. Bo u30exanue BO3IeiCTBUI HAa €CTECTBEHHBIN pe-
nbed ¥ IMHAMUKY Pa3JIMuHbIX BHJOB K30T€HHBIX MTPOLIEC-
COB HEOOXOJTMMO pean30BhIBaTh IPEBEHTUBHBIC U 3aILIUT-
HBIE MEPOTIPUATHUS:

- OeperoyKkperieHne ¢ MOMOIIbI0 MOIOPHBIX CTEHOK,
YKJIAAKH OCTOHHBIX IUIMT WM HAaOpPOCKH TPYHTOB JUIS
00pBOBI ¢ OOKOBOI IPO3UEH;

- B IIEJISIX CHIDKEHUS TEMIIOB 0BParooOpa3oBaHusl BO3-
MO3KHO PEryJINPOBaTh NOBEPXHOCTHBIN CTOK, CO3JaBast BO-
JIOTIOTJIONIAIOIIHE Oapbepbl, BO3BOIUTH BO03aACPKHBATO-
IIT1€ COOPYKEHHUS;

- TIPOTHBOITYYMHHBIE MEPONPUATHA (JaCTHYHAS WIH
IIOJTHASI 3aMeHa ITyYHMHHUCTHIX TPYHTOB, OCYIIEHHE TPYHTOB
B 30HE MPOMEP3AHUS U 3aIUTA UX OT YBIAKHEHUS TPYyHTO-
BBIMH BOJIaMH U TIOBEPXHOCTHBIM CTOKOM);

- UHJKEHEpHasl 3alllUTa OT TEPMOKapCTa MOXKET peallu-
30BBIBATBCSl  CIEAYIOIMMH  CIIOCOOAaMM:  COXpaHEHHe
HATOYBEHHBIX PACTUTENBHBIX MOKPOBOB, OTCHINKA TEPPH-
TOpPUU CIOEM MECYAHOr0 MM TPaBUIHO-TIECYAHOTO
IpyHTa, YKJIaJKa HAa TIOBEPXHOCTH TPYHTA TEIIOU3OJIALIM-
OHHBIX ITOKPBITHH (TETIOBBIX 3KPAHOB), YCTPOHCTBO OXJIa-
KIAIOMIUX CHUCTEM W3 TPYO BEPTUKAIBHOTO M TOPHU30H-
TAIBHOTO 3aJI0KEHHS, CO3JJaHNE BEHTHIIMPYEMBIX TOATIO-
JIMI IIPU CTPOUTENILCTBE 31aHUN U COOPYKEHUM CO 3HAUM-
TENBHBIM TEIUIOBBIZICTICHHEM, PETYIHPOBaHHE CTOKa II0-
BEPXHOCTHBIX BOJ,

- IPOBE/ICHHE CTPOUTEIBHBIX Pa0dOT TOJIBKO B 3UMHUI
MEePUO]] TTOCIJIE TPOMEP3aHHs CE30HHOTANIOTO CIOs;

- TMepeIBUKEHUE TKENION TEXHUKU TOIBKO IO OTCHI-
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MIaHHBIM YIUIOTHEHHBIM y4acTKaM;

- COOpY’KEHHUE JIpeHaka COBMECTHO C MEPOTIPHATHIMHU
10 OpraHM3alli MOBEPXHOCTHOTO CTOKAa MOXKET IIPUBO-
JIUTh K CHI)KEHHIO MHTEHCHBHOCTH TIPOIECCOB 3a001a4un-
BaHMS U MOJTOTJICHUS,;

- 3alIMTa OT 3aTOILUICHHSI BO3MOJKHA C TIOMOIIbIO 00Ba-
JIOBBIBAHMS, MCKYCCTBEHHOI'O IIOBBIIICHHUSI YPOBHS II0-
BEPXHOCTH, PyCIOPETYIHPYIOIIHIX COOPYKEHUM;

- 3ampeT cOpoca BOJI B TOHMKEHHBIE YYaCTKH penbeda
BO U30e)KaHUE PaCTEIUICHNS MEP3IIbIX TPYHTOB.

Kongpnuxm unmepecog: ABTOPBI IEKNAPUPYIOT OTCYT-
CTBHE SIBHBIX U MOTCHIMAIBHBIX KOH(IMKTOB HHTEPECOB,
CBSI3aHHBIX C MMyOJUKAIMEH HACTOSIICH CTaThH.
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Abstract
Introduction: the activity of exogenous geological processes (EGP) and hydrological phenomena (HP)
shapes the modern appearance of the terrain, and also determines the geodynamic ecological function of
the lithosphere, which was quantitatively expressed through an assessment of the degree of infestation of
the surveyed territory by EGP and HP. Geodynamic assessment plays an important role in determining
approaches to rational economic development of territories.
Methodology: the object of this research is the development sites of the Urengoy oil and gas condensate
field, located within the boundaries of the Purovsky and Nadymsky districts of the Yamal-Nenets Autono-
mous Okrug. As initial data, the results of engineering and environmental surveys carried out at the Urengoy
oil and gas condensate field development sites in the period 2015-2021 were analyzed. The methodology
for assessing the extent of the territory affected by EGP and HP was based, firstly, on calculating the per-
centage of the area of territories exposed to the influence of EGP and HP to the area of hexagonal sections
into which the study area was automatically divided using the tiling function in the ArcGIS program; sec-
ondly, on further ranking of all selected hexagons according to a four-rank classification of damage.
Results and discussion: analysis of the available materials from engineering and environmental surveys
made it possible to compile a register of the main types of EGP and HP recorded at the sites of the UNOGCF
development, among which slope processes were noted (talus processes on anthropogenically untrans-
formed slopes in river valleys and on the slopes of technogenic sand embankments, landslides on slopes
river valleys, solifluction occurring in the layer of seasonal thawing of soils on slopes steeper than 2-3
degrees); fluvial processes (erosive activity of watercourses and reservoirs, reworking of banks, thermal
abrasion); cryogenic processes (thermokarst, traces of cryogenic heaving observed everywhere); aeolian
processes activated on leveled surfaces devoid of vegetation and not classified as hazardous according to
the requirements of the current legislation of the Russian Federation; hydrological phenomena, expressed
primarily in technogenic flooding, swamping with the formation of various types of swamps, flooding of
the territory during periods of high water, when the processing of the banks is most intense.

A significant area of the surveyed territory of the UNOGCF (62 % of hexagons) is characterized by the

percentage of EGP and HP infestation in the range of 5-25, which correlates with the category of environ-
mental risk.
Conclusion: a comparative analysis of the research area within the boundaries of the deposit showed that
the northern area is characterized by a relatively homogeneous structure in terms of the degree of infestation
of EGP and HP with a total predominance of territories with a percentage of infestation of 5-25 %, while
within the southern area a certain anomalous zone can be traced with the highest percentages of infestation
—more 50 %. Such differentiation of the study area may be due to differences in ecological and geological
conditions, as well as the degree of anthropogenic transformation, which in turn determines the nature and
intensity of the manifestation of certain EGP and HP.
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The proposed methodology for geodynamic assessment of the territory through determining the degree
of infestation of EGP and HP can be used for the purpose of rational management of economic activities in
2 main areas: for making design decisions on the engineering protection of buildings and structures under
construction (mainly for areas with a percentage of infestation of more than 25); to maintain the sustaina-
bility of natural Arctic ecosystems by leveling anthropogenic activation of processes (for areas with damage
up to 25 %).

Keywords: geodynamic ecological function of the lithosphere, exogenous geological processes, hydroge-
ological phenomena, damage to the territory, assessment.
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