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Summary
When one is carrying out logistic operations at Russian Antarctic stations, organization and
safe operation of snow-runways play an important role. Nowadays six of the seven existing stations
and field bases of the Russian Antarctic expedition (RAE) are provided with air communication,
however, the Bunger Oasis field base is still outside the air transportation structure. The aim of the
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investigations described in this paper was to find a safe site for organizing a snow-runway in the area
of the Bunger Oasis field base. Taking into account the location of the infrastructure objects of RAE
within the Bunger Oasis, the central part of the epishelf Transcription Gulf, situated 7 km away from
the base, was chosen as the most appropriate site. During the summer field season of the 64th RAE
(2018/2019), a geophysical survey using the GPR (Ground-penetrating radar) method was carried
out within the area to obtain data on the thickness of the bay ice. The GPR survey conducted shows
that the sea ice thickness varies from 2.9 to 3.1 m. Moreover, no signs of discontinuities in the ice
layer were found. The area investigated was identified as a safe site suitable for the landing of light
and medium aircraft. However, due to the specificity of the relief of the oasis adjacent to the Bay,
the weathering products of the rocks composing the hills migrated to the surface of the ice layer. The
effect of solar radiation caused the thawing in the areas of such particles to increase, and this, in turn,
led to the formation of cavities on the surface, the dimensions of which do not meet the requirements
for runway coatings. As a result, in the area under study, the boundaries of the sites were determined
that are suitable for the organization of runways for medium and small aircraft without preliminary
rolling of the landing site.

Iocmynuna 22 uons 2019 e. Ipunama k newamu 23 uions 2019 2.

Kniouesvie cnosa: B3neTHo-ocanodHas monoca, Bocrounas AHTapkTHIa, TeOpasapHOe Mpo-
¢unmpoBanue, Toructdeckoe obecreuenne, Oasuc banrepa, TpaHCTIOPTHBIE OIEpALIUHL.

B Hacrosmieir paboTe mpeacTaBiIeHbl Pe3yabTaThl UCCIICAOBAHMUI, BHIMOTHEHHBIX B pailoHe
nosneBoit 6a3er Oasuc banrepa B xoze nmoneBoro cezona 64-it PAD (2018/19 ). Llensio paGoT 011
TOUCK 0€30TacHOl MIOMAAKY ISl OPTaHU3ALNH TTOCAOUHON TTOIOCH ISl CAMOJIETOB CpeIHEN U
Masoi apuanuu. Hanbomee moaxoAsImuM MECTOM /T BO3MOKHOTO a3pOoipoMa ObLT BEIOpaH MOKPOB
3anuBa TpaHCKPHIILUS, pacloararomerocs Ha yiaineHun 7 KM oT 0a3el. B pamkax mccienoBaHuit
OBbIIH BBITIOTHEHBI TE0(PU3NUECKIE NHKEHEPHBIE N3BICKAHMS METOJIOM Ire0paJHOI0KaIlNH JUIs OTIpe-
JeTIeHHs MOIITHOCTH JIbJia 3aJ1Ba U BBIABICHUS HAPYIIEHUS IIETOCTHOCTH JIEJsTHOTO MoKkposa. 1o
pesynbratam paboT ObUT HaiiieH Oe30MacHBI y4acTOK JJIs MpHeMa Majio- M CpeJHeradapUTHBIX
CaMOJIETOB Ha JIBDKHBIX MIACCH.

BBEJEHUE

ABWanus uUrpacT 3HAYUTEIHHYIO POJh B OOCCIICUCHUH IMOJISIPHBIX CTAHIMA U II0-
neBbIX 0a3. OcOOCHHO ATO Ba)XHO JUTT AHTApPKTHIBI, TAC PACCTOSHHAC MEXKIY O0ObEKTaMU
HHGPACTPYKTYPHI HCUHCISACTCSI MHOTHUMHU COTHSIMH KHJIOMETPOB. B 3TOM cMmbIcie moj-
JepKaHue JTEHCTBYIOIINX B3IIETHO-OCanouHbIX monoc (BIIIT) B paborocmocoOHOM co-
CTOSIHUH, a TAaK)K€ OpraHU3alisl HOBBIX SIBJISIETCS] BaXKHBIM aClIEeKTOM JieareiabHocTu Poc-
cuiickoil anTapkTuyeckor skcrienunuu (PAD). Ocoboe BHUMaHWE NP ATOM YJesieTcs
TeM MOCAJ0YHbIM IIOIIAIKaM, KOTOPbIE PacloiaraloTcsl B pailoHax pa3BUTHS BHIBOIHBIX
KOHTHHCHTAJIBHBIX U METb(OBBIX JICAHUKOB [ 1—4]. Takue yyacTku JHHAMUYECKH BEChMa
AKTUBHBI, YTO TPUBOJUT K 00pa30BaHUIO0 MHOTOUYHCICHHBIX TpemwH [5—8]. B kauectBe
MpUMepa MOXKHO MIPUBECTH BHOBb OPraHU30BAHHYIO MOCIIE MOYTH TPUILUATUIETHETO Mepe-
pbIBa MOCAJOUHYIO TUIOHIAJIKY B palloHe cTaHUMK MUpPHBIH, I7le UMEETCs 3HAYUTEIbHOE
KOJIMYECTBO TAKUX YYACTKOB, IIOCTOSHHO M3MCHSIONMX CBOKO KoH(purypanuto [9]. [Ipu
9TOM OCHOBHA$ CJIO)KHOCTH 3aKJIIOYAETCSl B TOM, YTO TPELIUHBI U MOJOCTH, IPEICTaBIIS-
IOILIME OMACHOCTD ISl JIFOJEH U TPaHCIOPTHOM TEXHUKHU, 3a4aCTYIO HE MPOCIIEKUBAIOTCS
Ha MOBEPXHOCTH JITHUKA, 0COOCHHO ITOCIIC OOMIIBHBIX CHETOIAI0B. 3HAYMMYO TIOMOIIIb
B HMX BBISBICHUU OKa3bIBAIOT AMCTAHIIMOHHBIC METOIBI: a3p0(oTOCheMKa IPU HU3KOM
nosto’keHny ColtHIIa HaJl TOpU30HTOM [9] 1 reopagapHoe npodumposanue. [locnenuni,
KaK TIOKa3bIBaE€T OTCUCCTBEHHBIN U 3apyOCKHBIH OITBIT, BecbMa d((EKTHBEH IS TIOMUCKA
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CKPBITHIX TpEeIIuH Ha neqaukax [10—15]. iMeHHO pe3ynbraThl reopagapHbIX paboT M03BO-
JIMJIM B KOHEYHOM MTOTE BHIOPATH MOJIOKEHUE MOCAT0YHOM TUIOIAIK! B PallOHE CTaHIINH
MupHsIii, Ha KOTOpy0 B (eBpane 2016 I. ObUT MPUHAT CPEIHEMATUCTPAIBHBIA CAMOJIET
BT-67 «Typbobaciep», TeM caMbIM OBLTO BOCCTaHOBJICHO aBHAIMOHHOE COOOIICHUE CO
CTaHUMEH, NpepBaHHOE Ha YETBEPTh Beka [16].

Ha HacTosmmit MOMEHT B paMKax padoT PAD BBITOTHSFOTCS KOMITIEKCHBIE a9pOTeo-
¢usnyeckue uccienosanus Ha 3emiie KoponeBsl Mapu B paifoHe 0TeueCTBEHHON CTaHIN
MupHnsiii, BBUy yero Ha aercTBytomeil BIIII cranuuu Bo Bpemst 1€THUX MOJIEBBIX CE30HOB
ocymiecTsiseTcs OasupoBanue camoniera AH-2. B coorBercTBUM ¢ TitaHaMyu MUHIPHPOIBI
P® B nanpHeliem npezmonaraeTcs BEINOIHEHHE adporeopu3nIeckux padoT 1 Ha 3emiie
VYunkca, 4To MmoJpazyMeBaeT IMPOBEJACHNE BO3IYIIHBIX ONEpalii U HaJl TepPUTOPHEH
oasuca banrepa. BenenctBue 3Toro Bo3HHKaeT HEOOXOAUMOCTD B CO3JIaHUH 1T0CAJOYHON
TUTOIIAIKH JUIsl PETyJISIPHOTO 0a3MpOBaHMsI aBUALMK B paiioHe 1mojeBoi 6a3bl Oasuc ban-
repa BBHIY OJM30CTH PAaCHONOKEHUS paiioHa MPEACTOSIINX PadoT.

Eme Ha paHHHMX 3Tarax reoJOrMYecKuX MCCIEJOBAaHUN HA TEPPUTOPHU Oa3Hca,
a mMeHHO B riepuon 1-it u 2-it KAD (1955-1958 rT.), aBHanmonHOE 0OecieueHne CTaHIIH
OCYLUECTBIISUIOCH IpU NoMolu camoiietoB JIu-2 u An-2. Ilocanounoi miuomaakoi amis
IpreMa BO3AYIIHOIO TpaHcnopTa B JeTHUM nepuon ciyxxuia BIII Ha nennuke B 15 kM
OT caMoii 6a3bl, a B 3UMHEE BpeMsl ISl TPAHCIIOPTHBIX ONEpaIiii B KaUeCTBE a3poipoMa
MCIIOTB30BAJICS JICASTHON MOKpoB o3epa Duryproe (puc. 1) Bomm3u 6a3sl [17]. [Tocie
MIPOJIOJDKUTENFHOTO TIepephiBa HAYYHBIX Pa0dOT B pailoHe oa3uca HCCIIeOBaHUs ObUIN
BO300HOBJIEHBI B IEPHO]] CE30HHBIX padot 32-i1 CAD (1986/87 r.), ObIIIO BOCCTaHOBIEHO
1 aBHaoOecrieueHre HOBOM MOJIeBOI 0a3bl. B pamkax MpoBOIMMBIX TPAHCIIOPTHBIX OIle-
panuii B 3T0T nepuon 6buth opranu3osansl 18e BIIII: ¢ TpyHTOBO-CKalIMCTBIM ITOKPHITH-
€M B HECKOJBKHX KWJIOMETpax OT CTaHILHH M JICSHBIM IIOKPBITHEM B NpEesax 3ajuBa
Tparckpunims, Haxozsmerocst B 7 kM ot 6a3er Oaszuc banrepa [18].

[TpuHMMas BO BHUMaHHE YCIICIIHBII ONBIT OPraHU3ally a3pOIPOMOB PAHHUX JKC-
NeNIUil 1 He0OXOAMMOCTh B BOCCTAaHOBJICHWH BO3JYITHOTO COOOIIEHMs palioHa I10-
neBoi 6a3pl Oasuc banrepa, B cezon 64-it PAD (2018/19 r.) pykoBonctBom PAD mepen
IISIIHO-TeO(U3MYECKIM OTPSZIOM OblIa ITOCTaBIIEHa 33a4a ITOMCKA 3/1eCh MOAXO/IIEeH
H, IJIaBHOE, 0e30MacHOH miomaaky s moarorosku BIIIT ais camoneToB cpenHeit u Ma-
70 nanebHOCTH. HeoOxomumocTs ee co3nanust 00ycIIoBIeHa JOJITOCPOYHBIMU IIJIaHAMH
TeoJIOTHYEeCKUX paboT B 3TOM paiioHE U IUTaHaMH adpOreo(U3MIECKUX HCCIIETOBAHMMN.

BbIBOP MECTA JIJISI OPTAHU3AIIAA TOCATOYHOM MIOIIAJIKHA

Kak BUIOHO U3 pHUC. 1, 0a3uc C ora u 3amnajga rpaHUvdT ¢ BbIBOAHBIMU JICAHUKaMU
Andena u DaucTo, a Ha BOCTOKE K HEMY TPHMBIKAET KpaeBasi 4acTh KOHTHHEHTAJILHOTO
nokpoBHoro jeaanka bepera Hokca. C ceBepa, co CTOPOHBI OKeaHa K 0a3UCy NMPUMbIKaeT
menb(oBsii teqauk LleknToHa, BBHIY Yero caM 0a3uc U MojieBast 0a3a pacooKeHbl Ha
yaaneHun okoso 60 kM ot modepexss [17, 18, 19]. [To npumepy 1mocagouHbIX MI0IIAI0K,
OpPraHU30BAHHBIX HA OTEUECTBEHHBIX cTaHLUAX [Iporpecc u MupHslii, B palioHe oa3uca
EaHrepa TaK»XC MOTJIa 6])1 OCYHIECTBIATHCA MOCaJlKa BO3AYIIHBIX CyJOB Ha OJHOM U3
nenHuKoB. OTHAKO MOJATOTOBKA TAKOWM MOCAJ0YHOM IUIOLIAJKHU HEeXelaTelbHa 1Mo coo0-
paKEHUSIM TPAHCIOPTHOM JTOCTYITHOCTH: PACCTOSIHUE JIO MOJIEBOH 0a3bl 3HAUYMTEIBHOE,
MIPU 9TOM PACUJICHEHHOCTH pelibea 3aTpyaHsiia Obl IPOe3/l CAHHO-TYCEHUYHOW TEXHUKH.
[ToaToMy, ocsie pOBeIeHNST PEKOIHOCIIMPOBOYHBIX PA0OT, IPEBAPSIOLINX HHKEHEPHbIC
H3bICKaHU, HaI/I6OHee TMEPCICKTUBHBIM C HOSI/IHI/Iﬁ JJIOTUCTHUYCCKOI'O 06eCHe‘I€HI/IH, noa-
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Puc. 1. Mopdonorust oazuca Banrepa [20].

KpacHbIM IpsAMOYTOJIbHUKOM T10Ka3aH paiioH paboT B LEHTpalIbHOM YacTy 3anuBa TpaHCKpHIIIHs

Fig. 1. Morphology of the Bunger Oasis (Atlas of Antarctica, 1966).
The red rectangle indicates the area of the investigations in the Transcription Gulf

KPEIUICHHBIX OIBITOM COBETCKUX JKCISAHUINH, ObUT BEIOpaH LEHTPaIbHBII palioH 3a1uBa
Tpanckpunmus, nokasaHHbIH Ha puc. 1.

3anuB TpaHckpunus npeacTasiteT codoil snumens(GoBoe 03epo, ¢ ceBepa IPUMBIKA-
IolIee K JISIHUKY DIUCTO (pHC. 2, @), a ¢ I0ra OrPaHMYEHHOE CKAJILHBIMU IIOPOaMH 0a3Hca
(puc. 2, 6, 6). ContacHO MCCIIEAOBAHIAM, IPOBOAUBIINMCS B IIEPHOJ C (eBpasst 0 MapT
1989 1. B pamkax ce30HHBIX padot 35-if PAD [21], myOuHa 3anuBa B LIEHTPAIBHON YacTH
nocturana 100 m, mpu 9ToM 110 n1yOrHBI 70 M BOsIa MPAKTHYECKH MPECHAs, C COJICHOCTBIO
meHee 1 %o, a B HIDKHEH YacTH COJICHOCTD BOABI JOCTUTACT 3HAYCHUM 25 %o. 3a)IMB, TaKUM
00pa3oM, IMeeT CBA3b C MOPEM, 4TO, IIOMHMO 3HAYUTENILHON COJICHOCTU BOMIBI, IIOATBEPXK-
JIaeTCsl HaJIM4YUeM MPUWINBHOHN TPELIMHbI, PACIOIOKEHHON BIOIb OeperoBoil IMHUU (CM.
puc. 2, 6, 6). Ha neoBbIii pesxuM 3a1nBa BIMSIET 00JIbIIAs TPOTSHKEHHOCTh OEperoB, Mpu-
MBIKAOIIHX K JICTHUKY DIIUCTO, 33 CYET Yero 3aJIMB TPpaHCKPUIIIUS ITOCTOSIHHO OXJIAXKIAeTCs
U HE BCKPBIBACTCA OTO JIbJa. MOIHOCTH MOCTEIHEro JETOM COCTaBIsAeT okoio 3 M [21].
B roxHoIt yacTH 3aMBa pacrnioyiaraeTcs moseBast 6aza ABCTPaIMHCKON aHTapKTUUECKOM DKC-
ne MMy DIoKBopT J{PBU, obecrieyeHre KOTopoii ocymiecTsisiercst camoneramu Twin Otter.
[MocamouHOo¥ TUTOIIaAKOM TSl HUX CITY)KUT MOpPCKOH Jiey 3anuBa Tpanckpunius (puc. 2, 2).

TEOPAJJAPHBIE UH)KEHEPHBIE U3bICKAHUS

OCHOBHBIE 33]]a91 PabOT 3aKITIOYANNCH B OIIEHKE MOIITHOCTH JIbJIa 3aIiBa TpaHCKpHII-
HsL, @ TAKOKE BRIABICHUH HAPYIIEHHUH €ro CIUTONTHOCTH, CIOCOOHBIX TIPUBECTH K aBApHIHHBIM
cutyauusm Ha BIIII. JlocToBepHbIe, HE TIOAJIEKAIINE COMHEHUIO PE3Y/IbTAThI JOCTUTAIOTCS
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& e Y o,
Puc. 2. XapaKTep MECCTHOCTH, HaA KOTOpOﬁ HIPOU3BOJUINUCH NHIKCHEPHBIC U3bICKAHUSA:

a — TOPOCHI ICAHUKA B/II/ICTO, 6 — F0)KHAST OKOHEYHOCTh 3aJMBa, OKaiMIICHHAs COITKaMHu, U IIpAIMBHAA TPCIIUHA
BIOJb OEperoBoil JINHUH, ¢ — MPUIHBHAS TPEIUHA, 2 — camoneT Twin Otter ABcTpanuiickoi aHTapKTUIECKOI
skcneaunuu. ®oro A.A. CyxaHoBoit

Fig. 2. The character of the area, where engineering surveys were carried out:

a — hummocks of the Edisto glacier, 6 — south side of the gulf, bordered by hills, and a tidal crevasse along the
coastline; 6 — the tidal crevasse; e — Twin Otter of the Australian Antarctic expedition. Photo by A.A. Sukhanova

OypenreM. OHAKO TOT METOI BEChMa TPYIOEMOK, OCOOCHHO NP HEOOXOTUMOCTH IT0-
KPBITUSI ChEMKOH 3HAYNUTEIBHON TEPPUTOPUH, TOITOMY HEOOXOIUMO OBIJIO HaWTH JApyTroi
Croco0 omnpeseneHus MOIHOCTEH JIeAsHOro oKpoBa. HexaBHue ncciaenoBaHus aBTOpOB
[22, 23], a Taxke pabOTHI OTEUCCTBEHHBIX M 3apyOeKHBIX MccienoBareneii [24—27] mpo-
JIEMOHCTPUPOBAIN 3(PPEKTUBHOCTH MCIIONB30BAHUS I'€0PaJapoB ISl N3YUEHHST CTPOCHHS
MOPCKOTO J1b/1a. [loTydeHHbIH onbIT ObLT MPUMEHEH U Ul padoT B oasuce banrepa.

leopanapHas cheMKa OCYIIECTBISUIACH MMM HOpsIKoM. B paborax mcmoins3o-
Basicst reopanap GSSI (Geophysical Survey Systems Inc., USA) ¢ 610koM yripaBieHus
SIR-3000 n aHTEeHHOH ¢ YacTOTOH 30HAMpYIOMKX UMIyabcoB 400 MI'L. Bemmonnenne
KOHTPOJBHOTO MEXaHMYECKOTO OypeHHs ISl TIOATBEP>KACHHS JJOCTOBEPHOM HHTEpIIpeTa-
UK reo(Gpu3nIeckux AaHHBIX MPOU3BOAMIOCH IPH MOMOIIN ITHEKOBOTO JIEIOBOTO Oypa
Kovacs (Kovacs Enterprises, USA) ¢ ntuamerpom ckBaxxuusl 50 mm. [TnaHoBast npussizka
Ha MECTHOCTH OCYHIECTBIISUIACH ITPU TTOMoIIX TpueMonHanKaropa Garmin GPS map 64st.
Pa3zbuBka cetu npoduield Ais BBITOIHEHHS T'eopaJapHbIX paboT BBIIOIHSIIACH B COOT-
BETCTBUH C U3BECTHBIMH a3UMyTaMH TOCHO/ICTBYIOIINX BETPOB, TaK KaK NMEHHO OHH, IO
ABUALMOHHBIM TPEOOBAHUSM, SIBISIOTCS OJHUM U3 INIABHBIX KPUTEPHEB BHIOOPA IIABHON
ocu BIIII. CoracHO MeTeopoIOTHYecKUM JaHHBIM ABCTpanuiickoit u Poccuiickoil an-
TapKTUYECKHUX SKCHEIULNHA, OCHOBHBIMH a3UMYyTaMH Il OpHUEeHTaluy n1aBHOU ocu BIIIT
sieistrorest 130° m 90°. B nponiecce MHKEHEPHBIX M3bICKaHHM, KPOME TOTO, ObUI Hali/ieH
MEPCIEKTUBHBINA 110 CBOEH JUIMHE W OPUEHTAIMU Y4acTok 1o azumyty 80°. Paiion mpo-
BE/ICHHS IISIIMO-TEOPATAPHBIX PadOT MMOKa3aH Ha puc. 3.
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Puc. 3. Paifon npoBeieHus1 pabOT ¥ MOIIIHOCTh MOPCKOTO JIbJIa:

1 — pacnono)keHHe II0JeBbIX 0a3 B paiioHe padoT; 2 — IIOI0KEHUE TeOpafapHbIX MapIIPyTOB; 3 — IYHKTHI
MEXaHHYEeCKOTo OypeHus; 4 — IMyHKTHI KEPHOBOTO OypeHHs]; 5 — JISIHUK; 6 — CKaJbHbIe MaCCUBBL; 7 — U30-
THIICHI BBICOT THEBHOM IIOBEPXHOCTH B METpax; cedeHHe H30MUHUH — 20 M; § — H30JIMHHU MOIIHOCTH JIEZI0BOTO
[IOKpOBa B MeTpax; cedeHne n3omuuuii — 0,1 m

Fig. 3. Work area and ice cover thickness in the area of the Transcription Gulf:

1 —field bases in the work area; 2— GPR lines; 3 — points of mechanical drilling; 4 — points of ice core drilling;
5 — glacier; 6 — rocks; 7 — contours of absolute heights in meters; contour interval is 20 m; § — contours of
sea ice thickness in meters; contour interval is 0.1 m

B kauecTBe mpuMepa Ha puc. 4 MpeaCcTaBIeH BPEMEHHON reopajapHblil pa3pes 1o
Mmapuipyty PR-1 (cm. puc. 3). 1o Bceli ero juinHe KOHTPACTHO BBIJEISIETCSI HHTEHCHBHOE
oTpaxkeHue 1, CBI3aHHOE C MPsIMOI BoyHOW. Hike mpociexuBaeTcst oTpakeHue 2, cop-
MHUPOBAHHOE I'PaHULEH MKy JIeASHON TOMIIEH U ONIpecHEeHHOH BoJoi. OHO KOHTPAcTHO
BBIJIEIISIETCSI Ha 001eM (oHe 3a cueT OOJIBLION Pa3HOCTH JAUIEKTPUUECKUX TPOHUIIAEMO-
cTeil BhIlIenexkalien 1 Huxenexameit cpen [27]. [Ipu 5ToM y HUKHEH TpaHUIBI MOPCKOTO
JIbJIa MIPOCIIEKUBACTCS 30Ha 3, B KOTOPOW HAOIIOaeTCsl MOBBIIIEHUE HHTEHCHBHOCTH
OTPaKCHHBIX BOJH. [[pUYMHON 3TOTO TOBBINICHHUS, BEPOSTHO, SIBISIOTCS HEOOJNBIIHE 10
pa3Mepy TpeIIMHbI, 0OHAPYKCHHBIC TIPU BBIMIOJIHEHUH KEPHOBOTO Oypenus B myHkTe K1
(cM. puc. 3), Mo KOTOPHIM BOZAa MPOCAYMBACTCs B TOJILY Jbjaa. Ha Hamr B3misn, BBUAY
3HAUYUTENILHOW MOIIHOCTH JIbJIa, 3TO HE BIIMSET HA €ro NPOYHOCTHBIC CBONCTBA ISl MPU-
ema camouieToB Tuna Au-2 u bT-67.

AHanu3 MoJyYeHHBIX Te0PaJIapHBIX JAHHBIX MOKA3aJl, YTO BOJIU3H JIGAHUKA DIUCTO
Ha BPEMEHHBIX pa3pe3ax MPOCIeKUBACTCS 3HAYMMOe ocliallieHne curnana 4, BoI3BaHHOE
(hopmupoBaHreM TpewrH OolblIero pasMepa. PesynbsraroM 00pa3oBaHUs MMOCIETHUX
SIBJISIETCSL HAPYILIEHUE LIETIOCTHOCTH rpaHulibl 2. ClieayeT OTMETUTD, YTO BBH]LY KOHTPACT-
HOCTH TPaHMIIBI 2 ¥ HE3HAYUTEIHLHOTO OCIA0JICHHUS AIEKTPOMArHUTHBIX BOJH BO JIBY MPO-
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PaccToaHue, kM
1,8

Puc. 4. BpemenHoii reopanapHblii pa3pes:
1 — mpsimast BoJiHa; 2 — TIpaHMIa MK/ JICISIHON TOMIIeH 1 BOIOH; 3 — 0OBOIHEHHAs 30HA B TOJIIIE JbJa;
4 — HapyIIeHHE LEeTOCTHOCTH IPAHUIIBI MEXK/LY JIBIOM M BOJOI; 5 — KpaTHas BOJIHA

Fig. 4. GPR time-section:

1 — direct wave; 2 — the boundary between the ice and water; 3 —water saturation in the ice; 4 — destruction
of the integrity of the ice-water boundary; 5 — multiple wave

HCXOJUT MHOTOKpATHOE TIePeoTpaXKEHHE CUrHalia, (PUKCHpyeMoe Ha BPEMEHHOM pa3pese
B KauecTBe KpaTHOU BosiHbI 5. [IprBeieHHbIIl BpeMEHHOU pa3pe3 sABISAETCS XapaKTePHbIM
JJIs1 BCEH BBITTOJIHEHHON CHEMKH.

Jlnst Toro 4TtoOBl MEPEHTH OT BPEMEHHOTO pa3pesa K IiIyOuHHOMY, Tpedyercs
HaJIMYUe CKOPOCTHBIX XapaKTEPUCTHK JIOIMPYEMbIX Cpell, YTO B Cllydae aHaJu3a reo-
paJapHbIX AaHHBIX CBOAMTCS K ONPEEICHUIO TUIICKTPUUYCCKON MPOHUIIAeMOCTH.
HaunGosiee mpocThIM U TOYHBIM CITIOCOOOM Mepexoa K ryOrHaM SBISCTCS COOTHECE-
HUE BPEMEHHOI0 I'e0pajiapHoro paspesa ¢ JaHHbIMH OypeHus. [l 3TOro Ha Havyaib-
HOM 9Tare OblI BBIIIOJIHEH MapIiIpyT, HA KOTOPOM ITPOBEJCHO MeXaHn4yeckoe OypeHue
B nyHKTe NMYyHKT Bl (cM. puc. 3). 3Hass U3MEpPEeHHYIO TOJIIUHY JbJla 1 BPEMEHHYIO
3a/IePIKKY OTPaKEHHOTO CUTHaja, MOXXHO BBIUMCIUTH CKOPOCTh PACIPOCTpPAHEHUS
AJIEKTPOMArHUTHBIX BOJIH B CJIO€ JIbJIa U, KaK CIEJCTBHE, JUIICKTPHUECKYIO TIPOHH-
aemMocTh cpeasl. TonmuHa Jjbaa no AaHHbIM OypeHus B nmyHkre Bl cocraBuia 2,95
M. Ha BpeMeHHOM pa3pe3e B 3TOM IYHKTE 3aJ[epKKa OTPaKEHHOI BOJHBI OT TPaHUIIbI
MEXIy JbJ0M U Bojol coctaBuia 41,02 He. Mcxons u3 3Toro, mojaydaeM, 4TO CKO-
POCTh pacHpOCTpaHEeHHUs BOJHBI BO JibJy cocTaniseT 143,83 M/MKc, 4TO COOTBETCTBYET
JNIUDTEKTPUIECKON TTPOHUIIAeMOCTH 4,35 eTUHUITBI.

CornacHo [27], 3HaU€HUE TUAIEKTPUUECKONH MPOHUIIAEMOCTH JIJIS JIbJIa B CPETHEM
MPUHUMAETCS PaBHBIM 3,17, 4TO CYIIECTBEHHO OTIIMYACTCS OT MOJYUYEHHOI'O B XOJE
ChEeMKH pe3yibrara. Ee moBbileHue, 1o Bceil BUIMMOCTH, CBSI3aHO C HAJIMYUEM TPEIH-
HOBATOro 00BOHEHHOTO cJos 3 (cM. puc. 4). [TockolIbKy CKOPOCTH pacipoCTpaHeHUs
AJIEKTPOMArHUTHBIX BOJH BO JIbJly U B BOJIC OTIIMYAIOTCS IPUMEPHO Ha TOJIOPSIIKA,
Jla)kKe HEe3HAYUTENIbHOE MPHUCYTCTBUE IOCIEAHEH CIOCOOHO CYLIECTBEHHO M3MEHHTD
3P PEKTUBHYIO CKOPOCTh U CBSI3aHHYIO C HEHl TUAIEKTPUUYECKYIO POHUIIaeMocTh [28].
BBuay TeXHHYECKHX TPYIHOCTEH, 00YCIOBICHHBIX OTCYTCTBHEM OoJiee IiyOMHHOM
anmnaparypsl, oToop kepHa B nyHkre K1 (cMm. puc. 3) ocyuiecTBisiIcs Ha MIyOUHY
2 M, B TO BpeMsl KaK M0 JaHHBIM KOHTPOJbHOTO OypEeHHs MOLIHOCTH JibJla COCTaBHIIa
nopsiika 3 M. ITo 3TO# mpuuKMHE He MPeNCTaBUIOCh BOZMOXKHBIM MOAPOOHO M3YyUUTh
HWKHIOIO 4acTh JICASHOW TOJIIH, JIJIsl KOTOPO#, MPEANONIOKHUTEIbHO, H XapaKTepHa
pasBuTas cerb TpeimnH. OJHAKO NPU BBINOJIHEHUH KEPHOBOro OypeHHUs: Ha IIIyOHHE
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0,5 M ckBaKMHA HauyMHAaJIA 3aIOJHATHCS BOJOW. B pesynbrare moxpoOHOTo crparh-
rpau4ecKoro aHaju3a JIEASHOTO KepHa ObUIO BBISBIEHO, YTO HA IPOMEXKYTKE OT
0,5 M o 1,1 M umeercs npo3payHblid Jie], XapaKTepU3yOLUics TPEIUMHOBATON aHU-
30TPOIHON CTPYKTYpOH. B TpemuHax Taxxke ckariuBajiach Boja, 00pa3oBaBIIAsICS MO/
BO3/1€HCTBUEM ITPOIECCOB HHTECHCUBHOTO IIPUIIOBEPXHOCTHOTO TAsSHUS, YTO M IIPUBEIIO
K OOBOJIHEHHIO M 3TOH TPEIMHOBATON 30HBI JIb/A.

TakuMm o0pazoM, mosydeHHoe dPPEKTUBHOE 3HAYCHNE JUAICKTPHUECKON MPOHH-
aeMocTH, paBHoe 4,35, 1 ObUIO MCHOJIB30BAHO B KAYECTBE CKOPOCTHOW MOZEIH CPEABbI.

B xone 00paboTky nosmy4eHHbIX JaHHBIX B mporpamme Surfer 15.5 (Golden Software
Inc., USA) nmoctpoeHna cxema MOIIHOCTH JIEASHOTO IOKPOBA B Ipe/eiax H3yuYeHHON Tep-
puropun. PopMupoBaHUE TpHUa BHINOIHIIOCH T0 MeToxy Kriging ¢ pammycom ocpen-
HeHus 250 M ¥ paccTosHUEM MeXIy y3iamu cetku rpuaa 30 m. Kak cienqyer u3 cxemsl,
MIPUBEACHHON Ha pHC. 3, B HEHTPAIBHONW YAaCTH MOJUTOHA MOIIHOCTH JIbJ]Aa BapbUPYET
B cpenHeM B mpenenax 2,9-3,1 m. B nenom npocnexxuBaeTcsi TEHAEHUUSI K €r0 yTOJI-
LICHUIO B paifoHax, MPUOMIKEHHBIX K TOPOCAM JIEAHUKA DIUCTO. MOIIHOCTD JIb/a Ha
y4JacTKax, pacIoJIOKEHHBIX B I0)KHOM OKOHEYHOCTH 3aJIMBa, HECKOJIBKO MEHBIIIE, CKOpee
BCETO, BBH/IY MOBBIIICHHON aKKYMYJISAILIMHU TEIUIa 33 CYET JHEBHOTO HAarpeBa CKajl. Y 4acTKH,
IIPUMBIKAOIIIEe HEMOCPEACTBEHHO K OeperoBoii JIMHNUH, XapaKTepPH3yIOTCs JTOKaJIbHBIMA
TTOBBIIICHUSIMA MOIIHOCTH JIbJIa, B YaCTHOCTH, BOJIM3U aBCTPAIUICKON MOJIEBOM 0a3bl
OmxkBopT [IpBHA. BO3MOXXHO, 3TO BBI3BAHO BO3IEHCTBHEM HA ATH yYACTKH AKTHBHBIX
IIPOIIECCOB, CBSI3aHHBIX C MTPUINBHON TPEIIUHOM.

[TpoBeneHHbIE HHKEHEPHBIE N3BICKAHMS TIOKA3bIBAIOT, YTO C MO3UIMI OE301IaCHOCTH,
HCXOMIs U3 XapakTepa peibeda ydacTka MOPCKOTO JIb/la, OTCYTCTBUS TPEILIUH, a TaKXkKe
MOIIHOCTH JIbJIa B CEpEANHE aHTAPKTHUYECKOTO JIeTa, U3YUCHHAs! TEPPUTOPHS BIIOIHE
npurojaHa g opranuzauuu Ha Hedl BIIIIL. XapakrepHble aiist TONIIM JbAa HAPYLIECHUS
LIEJIOCTHOCTH M TPEIIUHBI 1O OO0JIbIIeH YacTH Pa3BUTHI BOJIM3H JIAHUKA JIUCTO, U B LICH-
TPaJbHOW YaCTH TOJUTOHA OHU OTCYTCTBYIOT.

[Tpn ocymiecTBiIeHNH TeOPU3NUECKUX U INISLIHUOJIOTHUECKUX N3bICKAHUN JJOMOJIHU-
TEeNBHO ObUIA TPOBEECHA BU3YaJIbHASI OLIEHKA COCTOSTHHUS JIJITHOTO ITOKPBITHS 3aJINBa, TaK
KaK OTCYTCTBHE HEPOBHOCTEH TAKIKE CUMTACTCS BAXKHBIM KPUTEPHEM IIPH OpPTraHHU3AINN
MI0Ca0YHBIX IUIONIA/I0K Ha JIEASHBIX IIOBEPXHOCTSX. B pesysnbrare ObIIO BBISBICHO 00ITh-
10e KOJIMYECTBO KaBEpH, 00pa30BaHKME KOTOPBIX CBSI3aHO C ITPOLIECCAMU HEPAaBHOMEPHOTO

BN

b

Puc. 5. Ouenka cocTossHUS MOKPBITHS 3a1MBa TpaHCKPUILIUSL.

@ — TIbUIEBBIE YACTHILIbI HA IIOBEPXHOCTH 3aJIMBa; O — KaBEPHBI Ha OBEpXHOCTH 3ai11Ba. PoTo A.A. CyxaHOBOIL.

Fig. 5. Assessment of the surface condition of the Transcription Gulf.
a — dust particles on the gulf surface; 6 — cavities on the gulf surface. Photo by A.A. Sukhanova
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Puc. 6. Ouenka 6e30nmacHOCTH y4acTKa 3aJiuBa TpaHCKPHITIHSL:

| — HarnpapJieHHe NPEBATHPYIOIIUX BETPOB; 2 — 30Ha JUIsl Hocaiaku AH-2; 3 — 30Ha juis nocanku bT-67; 4 —
30Ha, HE IIPUTOJIHAS JUIs TI0CAIKH CaMOJIETOB O€3 IPEe/IBAPUTEIBLHOI MOATOTOBKH; 5 — JIJIHUK; 6 — CKaJIbHbIC
MAacCCHUBBI; 7 — NU30JIMHHUU penbeda, ceuenne nzomuHuii — 20 M. Ha Bpeske npuBeieHa po3a BETPOB, HOCTPOCHHAs
10 METEO/IaHHbIM JIETHETO 110J1eBoro ce3oHa 2017/18 1.

Fig. 6. Safety assessment of the area of the Transcription Gulf.

1 — the direction of prevailing winds; 2 — area for landing of An-2; 3 — area for landing of BT-67; 4 —area
not suitable for landing of aircraft without preliminary preparation; 5 — glacier; 6 — rocks; 7 — contours of
absolute heights; contour interval is 20 m. The insert shows the wind-rose based on the meteorological data
collected in 2017/18.

MIPOTaWBaHU TBUICBBIX YACTHI[ Ha MMOBEPXHOCTH JEAIHON Tommu (puc. 5, a). Pa3mepsr
KaBepH B JMaMeTpe Hepelnko pocturaroT 6—7 M mpu rryoune 20-30 cm (puc. 5, 0), uro
HEJIOIyCTHMO IS ITOCAIKA Ha TAKOM YYacTKEe CaMOJICTOB Ha JIBDKHOM IIIacCH 0e3 mpe-
BapUTEIILHON MTOJTOTOBKHY IUIOManku. Ha puc. 6 cTpenkamu | 0003HAYCHO HAlpaBlCHHE
BO3JYIIHBIX MOTOKOB MEXJY ABYMSl CONKAMH, MO JAEUCTBUEM KOTOPBIX U MPOUCXOJIUT
BBIHOC MBUIEBBIX YaCTHUI] C IIOBEPXHOCTHU Oa3HUcCa.

OJIHaKO BaXXHO OTMETHUTb, UTO PAa3BUTHE TaKUX KaBEpH MPUYPOUYEHO HE KO BCel
HccieoBaHHON Tepputopun. [1o pesynpraraM BH3yaIbHOTO 00CICIOBaHUS TOJIUTOHA
OBUIH BBIICJICHBI TPHU 30HBI, UII KOTOPBIX XapaKTepHA pas3iNYHasl CTEICHb KOHIICHTpa-
un kKaBepH (puc. 6). 3oHa Ne | xapakTepu3yeTcss pOBHBIM pPelIbe(OM ¢ MUHHUMATHHBIMHA
HEPOBHOCTSAMHU. VIMEHHO 3TOT YYacTOK MCIOJB3YETCs aBCTPAIMUCKON dKCIennLuen ams
npuema camonera Twin Otter. Takum 00pa3om, 3Ty 30HY MOXKHO CUYUTATh MPUTOAHOM IS
IpreMa TUIaHUPYEMBIX CaMoJIeTOB 0e3 Kakol-in0o mpeaBapuTenbHoii noxrorosku BITIL.
st 30HBI Ne 2 XapakTepHO HaIH4Ke HEOOIBIIOTO KOJMYECTBA 3aCTPYTOB U KaBEpH Ma-
JIBIX Pa3sMepoB, UTO HECYIIECTBEHHO IS MOCAAKHU CPEAHEMAruCTPaIbHbIX CaMOJIETOB Ha
JIBDKHOM Iaccu. 3oHa Ne 3 ompezeneHa Kak pailoOH pa3BUTHsE MHOTOUYHMCIEHHBIX KaBEpH
0O0JIBIIIOTO pazMepa, 9To JAeaeT HEBO3MOKHBIM OCYIIECTBICHUE TPAHCIIOPTHBIX OTIEPAITHid
0e3 mpeABapUTEIBHON TIOATOTOBKM ATOTO y4acTKa.
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3AK/IIOYEHUE

BeinosiHeHHbBIE B X0/le CE30HHBIX paboT 64-ii PAD mHKeHepHbIe W3bICKAaHMs ObLIN
HaIpaBJIEHbl HAa MOMCK MOAXOAAIIeH mowmaaky Ay opranuzaunu BIIIT qist npuema camo-
netoB tuna AH-2 u BT-67 B paiione moseBoii 6a3br Oasuc banrepa. [1o pesynsraram padot
B LIEHTPAJbHON YacTH 3ajuBa TpaHCKPHUMIMS BBIICHEHO, YTO MOIIHOCTbH JIbJa BIIOJIHE
COOTBETCTBYET KPUTEPHUSIM, HEOOXOAUMBIM JUIsS OPTaHU3alUK B3JIETHO-IIOCA0YHOM I10-
nocel. OnpesneneHsl rpaHUIbl 001acTH, Ha KOTOPOH BO3MOXHA OpTaHU3alMs a’3poapoMa
0e3 MpeBapUTENIbHOM MOrOTOBKH TOBEPXHOCTH.

Hacrosiume ucciiejoBaHust SIBISIOTCS €I1e OJTHUM XOPOILHM MPUMEPOM 3P (PeKTHBHOTO
NPUMEHEHHs] METO/a Te0paJIMOJIOKAIIMY JUTsl PELICHHUS 3a/1ad oOecredeHust 6e30MacHOCTH
JIOTUCTHYECKHUX OIepaIyii, OCYILECTBIISIEMbIX B MOAPHBIX PErHOHAX Hallel miaHeTsl. Kpome
TOTO, OHH eIlle pa3 JOKa3bIBaIOT CBOIO BHICOKYIO PE3YyJIBTaTHBHOCTH HE TOJIBKO MPH paboTax
Ha JISTHUKAX, HO U MPU MPOBEACHUH U3bICKAaHUN HAa aKBATOPUSX, TIOKPBITHIX JIBJAOM.

BaaropapHocTH. ABTOPBI BBIPXKAIOT OJIarogapHOCTh AKunaxy 3A0 «Apuamudr
BrnaguBocTox» 3a obecriedeHre JIOTHCTHYECKIX ONepaliii B paMKax IPOBOANMBIX PadboT
n Uucrutyty Hayk o 3emiie CIIOI'Y 3a mpemocraBieHHyI0 Te0(U3HUECKYIO anmaparypy.
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