© [eBuenko I'.B., Tambosckwuii B.C., 2018 http://dx.doi.org/10.30730/978-5-6040621-2-8.2018-2
© UMI'ul’ IBO PAH, 2018

H30anue ocywecmeaneno npu punHancosoli nooodepoicke
Poccuiickoeo ¢honoa pyroamenmanvHoix ucciedosarnuil
04l no npoexmy Ne 18-15-0014, ne noonescum npooadice CHHCOK JIUTEPATYPLI

IloaHbIi TeKCT =

Jlna yumuposanus: 1leBuenko I'.B., TambOoBckuii B.C. /lunamuka npeiida napaa
Ha CeBepO-BOCTOYHOM IMmenbde octpoBa CaxaiMH TIO JaHHBIM H3MEpPEHUN
PaaruoIOKAIMOHHBIMK CTaHIUAMHU: MOHOrpadus / POOU; UMI'ul' IBO PAH. —
IOxHo0-Caxanmuuck: UMI'ul” IBO PAH, 2018. — 136 c., 6uGmuorp. 61 Ha3s. —
ISBN 978-5-6040621-2-8. — doi: 10.30730/978-5-6040621-2-8.2018-2

Junamuka apeiida ap1a Ha CeBEpO-BOCTOYHOM Meibde ocTpoBa CaxanmH
110 JAHHBIM U3MEPEHUHN PAJMOIOKAIIMOHHBIMU CTAHIASIMH

ABtopsr: I'.B. Illesuenko, B.C. Tambosckuii

Harpy3ku Ha OypoBble mIaTQOpMbl, TPyOONpPOBOABI W HHBIE OOBEKTHI MH(PACTPYKTYpbl HedTerazoBoro
KOMIUIEKCA Ha CeBEPO-BOCTOYHOM Ienbge 0. CaxanuH, 00yCcIOBIEHHbIE OBICTPO ABMKYIIUMUCS OTIACHBIMU JIEITHBIMU
00pa3oBaHMsAMH — HECSKAaMH M JISNSHBIMHA TIOJISIMH, SBISIOTCS OIHOW M3 HamOolee Cephe3HBIX yrpo3 Uil HUX
0e30macHoi SKCcIuTyaTauy. B ganHol paboTe mpoaHaIM3UpOBaHbl YHUKAJIbHBIE MaTepHalibl HaOmroIeHui 3a apeiigom
Jb/1a, BHIITOJHEHHBIX C OEPEeTrOBBIX PaJMOIOKAIMOHHBIX CTAHIINH, a TaKKe TPH TOMO-IIIH CYIOBOTO JIOKaTopa OypoBOi
wiardopmbl «Monuknaky». [lomydeHsl XapakTepUCTHKH NPHIMBHOTO M BETPOBOTO Apeiida, paccuuTaHbl MaTPHIBI
BETPOBBIX KOA(PPHUIHMEHTOB. DTO MO3BOJSIET MPOTHO3MPOBATH ABIKEHHE JICISHBIX 00pa3oBaHUl B OMEPaTUBHOM
pexume. MeTooM KOMIIO3ULIMM PACHpENEICHUN NPWIMBHOM M HENEPUOAUYECKONW COCTABISIOIIEH pacCYHUTaHbI
SKCTpEeMalbHBIE CKOPOCTH Jpeiida pemkoil MOBTOPSIEMOCTH, TMPEBBHIIIAIONIAE B HW3yd4aeMOM paiioHe 2 M/c.
[Ipoananu3npoBaHsl MaTepuaibl OOCIIEIOBaHHS JIENTHBIX OOpa30oBaHUIl METOJOM BEPTOJETHHIX aecaHToB (1983—
1993), mocTpoeHbI pacIpe/IeiCHUs JIMHEHHBIX Pa3MEepOB, TOJIIIMHBI U Beca JIeIHbIX 00pa3oBaHuil. C y4eToM OIEHOK
CKopocTeil npeiia paccuMTaHbl SKCTpEeMalbHBIE HArpy3ku (MMITYJIBCBI) PEOKOH MOBTOpseMocTH. VcciemoBana
HEpPaBHOMEPHOCTh NPWJIMBHOTO M BETPOBOTO Jpeiida B mpenenax 30HB 0030pa JIOKATOPA U PAaCCUUTAHBI TAPAMETPHI
nedopMaliil JeasHoro mokposa. M3ydeHo crenuduyeckoe sSBICHUE, HA0II0aeMOe Ha CEBEPO-BOCTOUHOM IIeib(e
0. CaxanuH, — TMOBTOPHBIA BBIHOC TSDKENBIX JIbJAOB M3 CaxallMHCKOTO 3aJIiBa B Havaje HWIOHS, IMOCJIE TOro, Kak
aKBaTOpHs YK€ OYHCTHIACh OTO JbJa. [lodydeHHBIE pe3yiabTaThl IO3BOJSIOT PACIIUPUTH CYIISCTBYIOLIHE
NPECTABICHUS] O CTPYKTYpE M JTUHAMUKE JICASTHOTO MacCHBa B 9TOM palOHE C YYETOM BIHSHUS MPOCTPAHCTBEHHOH
W3MEHYMBOCTH TPHIUBOB, CE30HHOW CMEHBI BEeTpOB M BocTouHO-CaxaalMHCKOTO TEYEHHS. JTH Pe3yJbTaThl MOTYT
OBITH TaKXKe MOJE3HBI I APYTUX MIeNb(OBBIX 00acTeld MUPOBOTO OKeaHa, Ha KOTOPBIX HAOI0AAI0TCS HHTCHCHUBHBIC
JIBIDKCHUS JISASHBIX TOJIEH.

KHura MoxxeT npeicTaBisiTh HHTEPEC IS CIIEIHAIICTOBR, 3aHUMAIOIIUXCS TPOSKTHPOBAHNEM M dKCILTyaTalen
00BEKTOB He(TEera3oBOro KOMILIEKCa B IIETb(POBOM 30HE 3aMep3aloIIUX MOPEH, OKEaHOJIOTOB, KJIMMAaTOJIOTOB,
HKOJIOTOB, CTYZEHTOB BY30B, aCIIMPAHTOB U MOJIOJIBIX CIICIINAICTOB.
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The ice drift dynamics on the Northeastern Sakhalin Shelf
from the measurements by radar stations

Authors: G.V. Shevchenko, V.S. Tambovsky

Abstract

Fast-moving ice formations such as fissures and ice fields are among the most serious threats to the safe
operation of drilling platforms, pipelines and other infrastructure of the oil and gas industry on the northeastern shelf of
Sakhalin Island. The present study is mainly based on unique observations of ice drift in this region obtained from
coastal radar stations and from a ship locator on the “Molikpaq” drilling platform. Tidal and wind-drift ice motions
have been estimated and matrices of wind coefficients calculated. These parameters can be used for real time prediction
of ice formation movements. The joint probability method, which was used to account for the combined effect of tidal
and wind-induced ice motions, indicates that extreme ice drift velocities on this shelf can exceed 2 m/s. Measurements
from the 1983-1993 helicopter ice surveys enabled the authors to evaluate major parameters of the ice field, including
its linear dimensions, thickness and weight. The probability estimates of ice drift velocities were used to calculate
extreme ice loading on various platforms. The inhomogeneity of tidal and wind-induced ice drifts within
the locator/radar survey areas was investigated and deformation parameters of the ice cover were determined.
A specific phenomenon observed over the northeastern shelf of Sakhalin Island - the repeated emergence of heavy ice
incoming to the ice-free area from Sakhalin Bay in early June — is thoroughly examined. The results of the study
significantly broaden the existing conceptions of the ice structure and dynamics on the northeastern shelf of Sakhalin
Island and to take into account the spatial variability of tides, seasonal wind changes and influence of the East Sakhalin
Current. Results may also useful for other shelf areas of the world oceans affected by intensive ice fields.

The book may be of interest to specialists involved in the design and operation of oil and gas shelf facilities in
freezing seas, as well as to oceanographers, climatologists, ecologists, university students, post-graduates and early-
career specialists.

Key words

sea ice, ice field, fissure, ice thickness, hummock, ice drift, tidal drift, wind drift, velocity,
deformation, compression, stretching, abrasion, coastal radar



