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AHHoOTanus. B Huskoropre FOxuoro u Cpen-
Hero CaxainHa aKTUBHO Pa3BUBAIOTCS CEJICBBIC
nporiecchl. DOpMUPYIOTCS CeNeBhIE TTOTOKH BCEX
TUTIOB: TPSI3€KaMEHHBIE, TPSA3EBbIC, HAHOCOBO/I-
HBIC, BOJIOCHE)KHBIE. CpeiHre 00BheMbl rpsizeKa-
MeHHBIX ceneit: 500 — 10 000 m>, MakcuMasbHbIe
— 6onee 500 000 M. B nrose — okTsI6pe ¢ mepHo-
JUYHOCThIO OT 1 pasa B 3-5 ner mo 1 pasa
B 10-12 neTr moBTOPSAIOTCS MEPUOIBI MAaCCOBOTO
ceneoOpazoBaHus MPOJOIKUTEITEHOCTHIO
oT 1 10 3-5 CyTOK, CBsI3aHHBIE C BBIXOOM TIIy0O-

KX 1UKIOHOB (50 MM u Oojiee OcCaakoB 3a
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Abstract. In the debris-flows basins of the
Southern and Middle part of Sakhalin island
are formed debris-flows, mudflows, slush-
flow and suspended stream. Average volumes
of debris-flows: 500 - 10 000 m?, maximum-
more than 500 000 m>. In July-October, peri-
ods of mass formation of debris-flows and
mudflows are repeated from 1 time in
3-5 years to 1 time in 10-12 years. These pe-
riods last from 1 to 3-5 days. These periods
occur during deep cyclones (when more than
50 mm of precipitation falls per day). During

these periods some hundreds of debris-flows
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14

repeatability. Hydrosphere. Hazard processes and phenomena, 2019, vol. 1, iss. 1, pp. 14-30 (in Russian;
abstract in English). DOI: 10.34753/HS.2019.1.1.002




I'MJIPOCDEPA. OITACHBIE ITPOLIECCBI U AABJIEHW A

CyTKH), KOTJ]a B OOJBITMHCTBE CEJICBBIX Oaccei-
HOB (OPMUPYIOTCS COTHH TPS3EBBIX, Tpsi3eKa-
MEHHBIX U HAHOCOBOJIHBIX celieid. Hammpumep, Bo
BpeMsi TPOXOXKACHHUS TapyHOB «OmKuH» U
«Dumnmucy 3-5 asrycra 1981 r. Ha roro-3amagHom
nobepexbe 0. CaxajauH Ha y4acTKe JJIMHOH 55
KM conuio 154 cens MmakcuManbHBIM 00bEMOM 10
12 ThIc. M, a Ha FOTO-BOCTOYHOM MObEpeskbe (Ha
yaactke aymHon 30 kM) conuto 55 ceneit MaKkcH-
MAaJbHBIM O00BEMOM 10 35 TBIC. M. [Tepuoabr
MaccoBoro ceneobpaszoBanus Ha FOxxnom Caxa-
JIuHe oTMedaimch B 1947, 1951,1964, 1965,
1970, 1972, 1978, 1981, 1992, 1993, 2000, 2002,
2003, 2009, 2010, 2011, 2013, 2016, 2018 r.r.
Bricokast HHTEHCUBHOCTD MposiBiIeHHs Ha 0. Ca-
XaJIMHE CEeJIEBBIX MPOIIECCOB 00YCIOBIEHA 0OIb-
ol TIyOMHOUN pacuneHeHus penbeda (500 —
1000 ™), GOIBITUMHU YKIIOHAMHU CEJIEBBIX PycCel
(35°-50°), cunbHBIMU aTMOC(EPHBIMH OCaIKaMHU
(cyTouHBIi MakcUMyM ocaikoB — 230 MM, yaco-
Bol — Oosee 50 MM) M Te€OJIOTHYECKUM CTPOe-
HUEM CeJIeBBIX 0acCETHOB: MOJIOIbIE TOPHBIE TTO-
poJibl, c1ab0CIIEMEHTHPOBAHHEIE, JIETKO Pa3Mbl-
BaeMbI€ U pa3MOKaeMble (aJIeBPOJIUTHI, apTrHil-
JIUTHI, IECYAHUKH), HACBHIIIAIOIINE CEJIEBOM MO-
TOK TJIUHUCTBHIMU (pPaKIUSIMH, B COYETAHUH C
MPOYHBIMU MUHTPY3UBHBIMU, BYJIKAHOTCHHBIMU U
METaMOPPUUYECKUMHU TOPOJaMH  (TUOPUTOBBIC
nophUpHUTHI, aHAEC3UTHI, JUOPUTHI, JAIUTHI, 3€J1e-
HOKaMEHHBIC CIIAHIIbI, CEPIICHTHHHUTHI), 00pa3y-

IOIIMMHU BaITYHHO-TJIBIOOBYIO (DpaKIfio cemei.

and mudflows form in most mud basins. For
example, during the passage of typhoons
"Qjin" and "Phyllis" on August 3-5, 1981 on
the South-Western coast of Sakhalin Island,
154 debris-flows and mudflows with a vol-
ume of up to 12 thousand m3 descended on a
section 55 km long. At the same time, 55 de-
bris-flows and mudflows with a volume of up
to 35 thousand m® descended on the South-
Eastern coast of Sakhalin Island (on a section
30 km long). Periods of mass formation of de-
bris-flows and mudflows on Southern Sakha-
lin were noted in 1947, 1951, 1964, 1965,
1970, 1972, 1978, 1981, 1992, 1993, 2000,
2002, 2003, 2009, 2010, 2011, 2013, 2016,
2018. The high intensity of the manifestation
of debris-flows and mudflows processes on
Sakhalin Island is due to the following fac-
tors: a large depth of relief (500 — 1000 m),
large slopes of debris-flows and mudflows
(35°-50°),

(daily maximum precipitation — 230 mm,

channels strong precipitation
hourly — more than 50 mm), as well as the ge-
ological structure of debris-flows and mud-
flows basins: young rocks, weakly cemented,
easily eroded and soaked (siltstones, mud-
stones, sandstones) saturating the debris-
flows with clay fractions; strong Intrusive,
volcanogenic and metamorphic rocks (diorite
porphyrites, andesites, diorites, dacites,
Greenstone shales, serpentinites), form a

boulder-block fraction of mudflows.

Kasaxoe H.A. MaccoBoe GpopMHupOBaHHE celeil B HU3Koropse 0. CaxalluH: YCIOBHUS U MOBTOpsieMOCTh // ['mapo-
cdepa. Onacuele nporecchl 1 sBierus. 2019. T. 1. Beim. 1. C. 14-30. DOI: 10.34753/HS.2019.1.1.002
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Kuarwuessble ciaoBa: nepuon maccoBoro cene- Keywords: mass formation of debris-flows;
oOpa3oBaHUs; Tps3eKaMeHHBIH cenb; Tps3eBod  debris-flow; mudflow; suspended stream;

CeJlb; HAHOCOBOTHBIH Cellb; Tal(pyH deep cyclones.

BBeaenue

CeneBble TIPOIECCHl MIMPOKO paclpOCTpaHEeHbl B HU3KOrophe 0. CaxanmmuHa. B ceneBbixX
Oacceitnax HOxxnoro m Cpemnero CaxamuHa (QOPMHUPYIOTCS CEJIEBbIE TOTOKH BCEX THIIOB:
rps3eKaMeHHbIC, TPSI3eBbie, HAHOCOBOAHBIC, BOJAOCHEKHBIE. CpeiHIE 00hEMbI IPSI3eKaMEHHBIX Cele
coctaBistoT 500 — 10 000 M°, MakcHMasbHbIE — npesbimatot 500 000 M° [Kazakos, Kyxkosa, 1988;
Kazaxkog, 2000; Kazakos, XKupyes, 2004, 2006].

Yacrora QopmMupoBaHUsl celeil MaKCUMaJbHBIX OOBEMOB 3aBHCUT OT THIA M COCTaBa
TOPHBIX MOPO]] TOTEHIIUAIBHBIX CEIEBBIX MACCUBOB U MOP(HOMETPUIECCKUX XaPAKTEPUCTUK CEJIEBBIX
0acceifHOB M B CPEHEM COCTABIISIET OKOJIO 25 JIeT.

[Topaxxaemocte TeppuTopun 0. CaxannHa ceneBblMH Iporeccamu jgocturaer  50%.
JlanpHOCTH BBIOpOCA TpsizeKaMeHHBIX cenel qocturaer 10 — 15 kM, BeICOTa CENEBBIX BOMH — 12 M
(p. Ilynbka, 1981 r).

CeneomnacHa teppuropust 30 HaceneHHBIX MYHKTOB CaxalWHCKON 00JIacTH, B KOTOPBIX
HacuuThIBaeTCs 357 ceneBbix OacceitHoB, 6oee 300 kM aBTOMOOMIIBHBIX | JKEJIE3HBIX JIOPOT, OKOJIO
100 xm HedTerazonpoBoaa «CaxamauH-2.

B ceneonacubix 30Hax npoxwusaet 6osiee 100 000 genosex.

Yiiep6 oT ceneBbIX MOTOKOB Ha 0. CaxaliHe BBIpaXKaeTCs, B OCHOBHOM, B 3aBajiaX U
paspyuIeHUH TPaHCIOPTHBIX MarucTpaiei CeIeBbIMU OTIOKEHHUSIMH, peXe — B MOBPESKIACHUU U
pa3pylIeHnu 31aHuil U coopyxenuii [ Kazakosa, 2014].

[ToBTOpsieMOCTh TpsA3EBBIX U TpsizekaMeHHBIX cenedl Ha IOxHoM m Cpeanem CaxanuHe
COCTaBISET (B 3aBUCHMOCTH OT T'€OJIOTHYECKOTO CTPOCHHUS CENeBOro OacceifHa W cocTaBa TOPHBIX
MOPOJI B CENEBBIX O4arax) oauH pa3 B 3 — 20 jer.

Omnako B pa3HbeIX paifoHax o.CaxanuH (B 3aBUCUMOCTH OT TEOJIOTHYECKOTO H
reoMop(hOIOTHYECKOTO CTPOCHHUs, pPEeXHUMa ¢ HMHTCHCUBHOCTH aTMOC(EpPHBIX OCaJKOB) C
NEePUOJNYHOCTBIO OT 1 pa3a B 3-5 net no 1 pasa B 10-12 et moBTOpPSIOTCS NEPUOABI MACCOBOIO
ceneoOpa3oBaHus, BO BpeMs KOTOPBIX (OPMHPYIOTCS COTHU TpPSI3€BBIX, TPSA3EKAMEHHBIX U

HAaHOCOBOHEBIX CEJIEH.

16



I'MJIPOCDEPA. OITACHBIE ITPOLIECCBI U AABJIEHW A Tom 1, Bpin.1 | 2019

HmenHo B mepuoasl MaccoBOro (OpMHpOBaHUS CeJeil BO BpeMs BBINAJCHHS CHIIBHBIX
ocankoB Ha IOxHom u Cpeanem CaxanMHe NPOUCXOIAT MHOTOYMCIEHHBIE pa3pyLICHUs
TPAHCIIOPTHBIX MarucTpajei, 00bEKTOB U COOPYKEHHI 1 HacenEéHHBIX MyHKTOB [Kazakosa, 2014].

[Ipp >TOM 3a4acTyl0 KOCBEHHBIM SKOHOMHMYECKHH yIiepd OT CeJIeBBIX ITPOIIECCOB
(mpexpalieHue TpaHCHOPTHOTO COOOIIEHUsI, IOJaud AIEKTPOIHEPTUU U TaK Jajiee) BO MHOTO pa3
MPEBBIIIAET CTOMMOCTh IMPSIMOro yuiepba OT MOBPEXKACHUS U Pa3pyLICHUs JOPOXKHOTO TOJOTHA
CEJIEBBIMU MOTOKAMHU.

B cBsi3u c 3THMM, uccleoBaHME BONpOCa O MPUYMHAX M TOBTOPSAEMOCTH IEPUOJIOB

MacCcOBOTO celeOpMUPOBAHUS IPEIICTABISICTCS OYCHD BaYKHBIM.
MeToabl MCCJIeA0BAHUSA

Uccnenosanust ceneBbix mpoueccoB Ha IOxHom CaxanuHe peryiaspHO NPOBOAWIMCH B
1978-1985 r.or. (Caxamunckoe YI'MC, H.A. KazakoB) u B 1985-2007 r.r. (CaxanuHckas
reojoropasseounass okcnenuuus, [.B. Ilomynun, T.A. I'epacumoBa), >nM30IMYECKH B
1996-2019 r.r. (Caxanuuckoe otaeneane MAHITO, HULL «I"eoguaamMukay, 1abopaTtopusi TaBUHHBIX
n ceneBbix nporeccoB CO JIBI'M JAIBO PAH, naGopaTopusi 3K30T€HHBIX T€OJIMHAMHYECKUX
nporieccoB u cHexkHoro nmokposa CKb CAMU /IBO PAH).

Haubounee monHo cenessie npoueccs! OblH uccienoBansl B 1978-1980 r.r. mpu moaroroske
«Kanactpa ceneit CCCP»! (Caxamuackoe YI'MC, H.A. KazakoB) u B 1981 1. npu obcnenoBanuu
cener, comeamux Bo Bpems mpoxoxkaeHus TaiihyHa «Dummuc» (H.A. Kazakos, I'.B. Ilonynun
[Kazakos, )KykoBa, 1988; Kazakos, 2000; [Tonynun, 1983, 1989; [lonynun, byznaes, 1984]).

B 1978-1985 r.r. H.A. Ka3akoBbIM ObLIM OpraHM30BaHBI CTAllMOHAPBHI B JBYX CEJEBBIX
OacceifHaxX Ha FOTO-3aIaIHOM U FOT0-BOCTOYHOM MOOEpexbsix 0. CaxannHa, B KOTOPBIX MMPOBOIWINACH
HCCIIETIOBAHUSI T€0JIOTMYECKOTO CTPOSHUS CEJIEBBIX 0ACCEHHOB M BBI3BIBAIUCH UCKYCCTBEHHbBIE CEIH
Majioro o0beMa JJIsl HCCIICIOBAaHUS UX JUHAMUYECKUX XapakTepucTuk [Kaszakos, XKykosa, 1988].

[Tocne meprog0B MaccoBOTO €Xo0/la CeJIel UCCIENOBANUCH CIEAYIOIINE XapaKTePUCTUKHU
COILIEAIIUX cenel: o0beM, MmHpuHA (PPOHTA M 30HBI AKKYMYISIUU CENeH, MIOTHOCTH CEJIEBOTO
MMOTOKA W CEJNEBBIX OTJIOKEHUH, TIIyOMHA CEJIEBOTO MOTOKA (BBICHIUN CEIEBON TOPU30HT, KOTOPHIi
OTIpesIeNIsijICs 0 OTMETKAM CeJisl Ha JPEBECHBIX CTBOJIaX M OOpTax CEJIeBOro pycia), CTPYKTYpPHO-

PCOJOTHUYCCKUC U APYTUC XAPAKTCPUCTHUKU CCIICBBIX ITIOTOKOB U MOTCHIHUAJIBHBIX CCIICBBIX MACCHUBOB.

! Kapactp ceneit CCCP. Towm 18. Jlaneuuii Boctok, Caxamuu u Kypunbckue octposa. Beimyck 4. J1.: TuapomeTeonsar,
1986.

Kadastr selej SSSR tom 18 Dal'nij Vostok, Sahalin i Kuril'skie ostrova. Vypusk 4. Leningrad: Gidrometeoizdat, 1986 (In
Russian).
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KonuyectBo BbImaBIIMx aTMoc(hEpHBIX 0CaKOB OMPEIEISIIOCh IO IaHHBIM OJIMKAWIINX K
paiioHy ceneoOpa3oBaHusl THAPOMETEOPOIIOTHYECKUX CTAHLIMI U MTOCTOB M 10 JJAHHBIM CYMMAapHBIX

0CaJIKOMEPOB, YCTAHOBJIEHHBIX B ropax.
Pe3yabTaThl M UX 00CyKIeHHE

Bricokasi MHTEHCUBHOCTB MpOsiBiIeHUs] Ha 0. CaxajiHe CeNIeBBIX MPOIECCOB 00YCIOBICHA
COUYeTaHHUEM CIEAYIIMMX (PaKTopoB ceneoOpa3oBaHMUS:

e GosbIas riryouHa pacuieHenus peabeda (500 — 1000 m);

® QOITBIIINE YKJIOHBI CETIEBBIX 0YaroB U celleBhIX pycen (35°-50°);

® CIJIBHBIC OCAJIKH: 32 TPOE CYTOK JOXs B ropax — 6osiee 1000 MM; CyTOUHBIH MaKCUMYM
ocazikoB — 230 MM?, 4acoBoii — 6oiee 50 Mm; 3a 47 4acOB HENPEPHIBHOTO AOMKAT — 312 MM;

®ICOJIOTUYECKUM CTPOEGHHEM  CEJIeBBIX 0acceHOB: MOJIOJbIE TOpHBIC IOPOJIBL,
cJ1a00CIIEeMEHTHUPOBAHHbIE, JIETKO pPa3MbIBa€Mble M pa3MOKaeMble (aJ€BPOJIUTHI, aprUIUINTHI,
MEeCYaHMKH), HACBILIAIOIINE CEJIEBOM MOTOK TJIUHUCTHIMU (PAaKIUSIMU B COUETAaHWU C MPOUYHBIMU
MHTPY3UBHBIMH, BYJIKAHOT€HHBIMH W METaMOp(pHUUECKUMHU MOpOoJaMH (IUOPUTOBBIE MOPPUPUTHI,
aHJIC3UTHl, JUOPUTHI, JALUTHI, 3€JICHOKAMEHHBIC CIAHIIBI, CEPIICHTUHHUTHI) O0ECIICYMBAIOIIUMU
BaJYHHO-TJIBIO0BYIO COCTABIISIOIIYIO CEJIEBBIX TOTOKOB (PUCYHKH 1-3);

© 0OJIBIIMM KOJIMUECTBOM CEJIEBBIX 0AacCEHOB: Tak, Ha OEpEeroBbIX yCTYyMax B HEKOTOPHIX
paifonax HOxxHoro CaxanmHa YHCIIO celeBbIX OacceiiHOB Ha 1 KM moOepexbs nocTUraer 6-7
(pucynku 4, 5).

Camas BbICOKas dYacTtoTa ceineoOpa3oBaHus Ha 0. CaxaquHe OTMEYaeTcsi B CEJIEeBBIX
reocucreMax Ha OEperoBbIX YCTyNaXx M Ha MOPCKHX AaKKyMYJIATUBHBIX M a0pa3HOHHO-
JCHYIallMOHHBIX Teppacax, Ine (QOPMHUPYIOTCS Tps3eKaMEHHbIC, TIps3eBble, HAHOCOBOJHBIC W
BOJIOCHEXHBIE cenn o6beMoM oT 0,5 1o 50 Teicsu M° [Kasakos, XKykosa, 1988; Kazaxos, 2000;
Kazakos, XXupyes, 2004, 2006; Pei6anbuenko, 2012a, 2012b, 2013; Pei6anpuenko, Bepxosos, 2017].

I[110THOCTB TPA3EBBIX U TPA3EKAMEHHBIX ceneil cocTapiseT 1700 - 2100 kr/m>, cKopocTh —

9-11 M/c, ceeBble pacXobl MOTYT MpeBbiaTh 50 M/c.

2 Hayuno-npuxnaonoti cnpagounux no xaumamy CCCP. Cepus 3. MHoronernue gaHHble. Boiryck 34. CaxanuHckas
obmnacts. JI.: 'mapomereonsaart, 1990. 353 c.

Nauchno-prikladnoi spravochnik po klimatu SSSR. Seriya 3. Mnogoletnie dannye. Vypusk 34. Sakhalinskaya oblast'.
[Scientific-applied reference on the climate of the USSR. Series 3. Perennial data. Issue 34. Sakhalin region.] Leningrad,
Publ. Gidrometeoizdat, 1990, 353 p. (In Russian).

18



I'MAPOCODEPA. OITACHBIE ITPOLIECCHI U SABJIEHU A Tom 1, Bpin.1 | 2019

Pucynok 1. CeneBoii Oacceitn Ha p. Porarka. Cycynaiickuii xpeder. @oto H.A. Ka3akosa

Figure 1. Debris-flow basin on the Rogatka River. Susunayskiy Ridge. Photo by N.A. Kazakov

Pucynok 2. CeneBbie oTiioxxenus p. Poratku B r. FOxHo-Caxanuncke. @orto A. Ilerposa

Figure 2. Debris-flow deposits of the Rogatka River in Yuzhno-Sakhalinsk. Photo by A. Petrov
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Pucynok 3. Cenesbie riabsiOb1 Ha p. Poratke. @oto E.H. KazakoBoit

Figure 3. Debris-flow boulders on the Rogatka River. Photo by E.N. Kazakova

Pucynok 4. Ceneble OacceitHbl Ha 6eperoBoM yctyrme. FOro -Boctounoe mobdepexne 0. CaxanuHa.
1 - uaTpY3UBHEII MaccuB. CeneBbie odaru. J[uoputel, rab0po-IUOPUTHI, TUOPUTOBBIE TOPHUPHUTEHI.
2 - beperogoii ycryn. 3oHa Tpan3uta ceneil. CeneBble oyaru. AJeBpOJIUTHI, APTUILIUTHI,
necuanuku. ®oro H.A. Kazakosa
Figure 4. Debris-flow basins on a cliff. South-Eastern coast of Sakhalin Island. 1-Intrusive array.
Debris-flow sites. Diorites, gabbro-diorites, diorite porphyrites. 2 - Coastal ledge. Debris-flow

transit zone. Siltstones, mudstones, sandstones. Photo by N.A. Kazakov
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Pucynok 5. CeneBoii 6acceiin Ha 6eperoBom ycryne. FOro -Boctounoe mooepexne 0. Caxanmnna.
OTtnoxenus rpszekamentoro cemsi. oro H.A. Kazakosa
Figure 5. Debris-flow basin on a cliff. South-Eastern coast of Sakhalin Island. Debris-flow

deposits. Photo by N.A. Kazakov

CeneoOpa3yromas cymma ocajakoB npesbliaeT 50 MM NP HMHTEHCHBHOCTU OCaJKOB
30-50 mm/cytkn. OmHako, B clyd4ae MPEAMICCTBYIOIIETO YBIXKHEHHUS IMOPOJ MOTCHIIMAIbHBIX
CEJIEBBIX MACCHUBOB CEJIEBBIE MPOLECCH MOT'YT HAUMHATHCS U ITpH BbinageHuu 10-20 MM ocaaxos.

Boo0iie npeaBaputenbHOe YBIaKHEHHE TPYHTOB MOTEHIMAIBHBIX CEJIEBBIX MACCHBOB B
pe3yabTaTe CHEroTasiHUSA WIN MPOJODKUTENBHBIX JOXKAEH B NEPUOJ, MPEIIIECTBYIOUNI BBIXOLY
LIUKJIOHOB, SIBJISIETCS OJJHUM U3 0053aTENIbHBIX YCIOBHM MacCOBOro (hOpMUPOBAHUS CENEH.

Bbicokass MHTEHCHMBHOCTh TPOSIBICHUS CEJEBBIX IPOIECCOB Ha OEperoBbIX YCTyIax
o0ycroBieHa OOJBIIMMHU YKJIIOHAMHU CEJIEBBIX 04aroB U ceNeBbIX pycel (35°-50°) u cocTaBoM rOpHBIX
IIOPOJ B CENEBBIX oOuvarax: Cil1a0OCHEMEHTUPOBAHHbBIE, JIETKO pa3MbIBa€Mbleé M pPa3MOKAaeMble
AJIEBPOJIUTHI, aprAIJIMTHI, NIECYaHUKHU, CIEralolMX JHHINA M OOpTa CEJIEBBIX OYaroB U CEJIEBBIX
pycen, 3a 1 — 3 roga pas3nararorcs 10 CyrJIMHKOB U B Te4eHue 2 — 3 jeT (opMHUpYIOT NOTECHIMATIbHBIE

celleBBIe MacCHUBEI ToauHOM 0,5 — 1,5 M.
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[IpoayKkTsl pa3ioKeHUsl aJeBPOJIUTOB W aAPTUUIUTOB (CpEeTHUE U TSKENBIC CYTIIMHKH)
HACBIIIAIOT CEJICBOM MOTOK TTTUHUCTHIMU (PpaKIUSIMH U POPMUPYIOT KOJUIOUIHYIO CHCTEMY BBICOKOM
mnotHoctH (1,5 — 1,9 kr/m?).

Bricokasi IIOTHOCTh KUAKONW COCTABJISIIONICH CEJsl MO3BOJISIET €My MEPEHOCUTH BaJTyHHO-
IIBIOOBBIM  MaTepuan  (TIECUAHUKH,  alleBPOJUTHI,  HWHTPY3UBHBIC,  BYJIKAHOTCHHBIE H
MeTaMop(ryecKre opoibl) Ha pacCTOsSHUE 110 5 U 6oee KM.

BaxHO OTMETHTH, YTO KHJAKas COCTAaBJSAIONIAsl, TPAJAULIMOHHO Ha3blBaeMasi «CeJeBOM
CYCIIEH3HE», C TOUKU 3peHusl GU3UKH SBIIETCS HE CyCleH3ueH, a 3051eM (KOJIJIOUIOM) U UMEHHO
MMOTOMY U JOCTUTAET BBHICOKOM MIOTHOCTH U BSI3KOCTH.

MaccoBoe ¢opmupoBanue ceneil Ha 0. CaxaJuHe MPOUCXOIUT B HIOJNE — OKTIOpe C
MePUOJMYHOCTRIO OT 1 pasa B 3-5 jeT (B 6eperoBrix reocuctemax) o 1 paza B 10-12 net (B ropHOit
4acTHU OCTPOBA) M 3aBHCHUT KAaK OT MOBTOPSIEMOCTH CHJIBHBIX OCAJIKOB, TaK M OT T'€0JIOTMYECKOTO U
reoMop(OJIOrHYECKOr0 CTPOCHUS CEJIEBBIX 0aCCEHHOB.

Bo Bpems mpoxoxaenus TaiipyHoB «Omxun» u «Pumumc» 3-5.08.1981 r. Ha 1oro-
3anmagHoM Tooepexkbe 0. Caxanmuu (HeBenbckmit 1 XONIMCKHN pailOHBI) HAa ydacTKe IMOOEPEKbs
JUTHHOM 55 KM OBUIO 3aperucTpupoBaHo 154 TPs3EeBBIX U TPA3CKAMEHHBIX Celisl 00BEMOM Cellel 10
12 teic. M. B 9TOT ke MepHo Ha I0T0-BOCTOYHOM Tobepexbe (MakapoBcKHil paifoH) Ha ydacTke
pmHO# 30 KM OBLIO 3aperucTpUpoBaHo 55 ceneit 066EMOM 110 50 ThIC. M.

Bcero xe na IOxaom u Cpennem CaxanuHe Ha moOepexbsx U B ropax (CycyHalCKHid,
Kamprmossiii, HOxHO-KaMmbIoBeIX ~ XpeOThI) aBTOPOM  OBUIO  3apeTUCTPUPOBAHO  Oosee
500 rpsi3eBbIX, TPA3CKAMEHHBIX U HAHOCOBOJHBIX CeJIe MaKCUMaJIbHBIM O00BEMOM 00BEM Oolee
300 Teic. M® (CycyHaiickux xpebeT; MaccuB T. MakapoBa).

B pesynbrate MaccoBoro ceneoOpa3zoBanus B aBrycte 1981 r. B 10xHBIX paitonax CaxannHa
CEJIEBBIMU MOTOKaMU ObLIO pa3pylIeHO B OOLIEH CJI0’KHOCTH HECKOJIBKO THICSIY TIOTOHHBIX METPOB
aBTOMOOWMJIBHBIX M KEJIE3HBIX JOPOT, pa3pyLIEHbl JIMHUU CBSI3U U AJIEKTPOIIEpeaay Ha MPOTKEHUU
HECKONBKHX THICAY METPOB, HOBPEXKIEHO MM Pa3PyLIEHO HECKOIHKO JECATKOB JKHIIBIX JOMOB’;
[Kazakos, )KykoBa, 1988; Kazakos, 2000; [Tonynun, 1983, 1989].

B cenTsabpe 1992 r. maccoBoe ceneoOpa3oBaHHE Ha IOTO-BOCTOYHOM IOOEPEKbE
(MaxkapoBckuii paitoH) BHOBb TPUBEJIO K MHOTOYMCIICHHBIM Pa3pyIICHUSM TIOJIOTHA aBTOMOOUIILHOM

U KEJIE3HON J0pOr, MOCTOB, K IOBPEKICHUAM U Pa3pyLICHUSIM JIMHUM CBS3U U DJIEKTPOIEPENayu.

3 Kanactp ceneii CCCP. Towm 18. lansruit Boctok, Caxanun u Kypusbsckue octposa. Beimyck 4. J1.: Tunpomereounsaar,
1986.
Kadastr selej SSSR tom 18 Dal'nij Vostok, Sahalin i Kuril'skie ostrova. Vypusk 4. L.: Gidrometeoizdat, 1986 (In Russian).
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ABTOMOOMIIFHOE U JKEJIE3HOJOPOKHOE COOOIIEHUE MEKTY IIEHTPAILHON U I0)KHOW YacThI0 OCTPOBA
OBLIO IPEPBAHO HA JBE HEJICIH.

MaccoBbiii cxon ceneir mpoucxomun Ha IOkHoM CaxamuHe BO BpeMsl MPOXOXKIACHHS
taiipynoB «Yaraan» 11 - 15.07.2002 r., «Pyca» 2.09.2002 r., mpu NPOXOXKIECHUU TIyOOKHUX
1ukII0HOB 26 — 30.07.2010 1., 11.08.2010 r., Taiipyna «Ixedu» 5-7.09.2018 r.

[Mocnennuit mepron MaccoBoro (GOPMUPOBAHUS Celled OTMEYaJlCs Ha IOr0O-BOCTOYHOM

no6epexne 0. Caxanmuna 5-6 ceHtsa0ps 2018 r. (pucynku 6-8).

PucyHnok 6. I'psizeBoii cenb B 1. Makapose 06.09.2018 . FOro -Boctounoe mobdepexne
0. Caxanuna. ®oto c caiita https://sakh.com/
Figure 6. Mudflow in the Makarov Town 06.09.2018. South-Eastern coast of Sakhalin Island.
Photo from the site https://sakh.com/

Pucynok 7. I'psizeBoii cenb B T. Makapose 06.09.2018 . FOro -Boctounoe mobepexne
0. Caxamuna. ®oto ¢ caifra https://sakh.com/
Figure 7. Mudflow in the Makarov Town 06.09.2018. South-Eastern coast of Sakhalin Island.
Photo from the site https://sakh.com/
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Pucynok 8. I'psizeBoii cenb B 1. Makapose 06.09.2018 r. FOro-Boctounoe nobepexse o. CaxanuHa.
doro c caiita https://sakh.com/
Figure 8. Mudflow in the Makarov Town 06.09.2018. South-Eastern coast of Sakhalin Island.
Photo from the site https://sakh.com/

Ilocne MmaccoBoro cxoja ceneil ceieBble OYarm OCBOOOXIAIOTCS OT IMOTEHIHATBHBIX
CEJIEBBIX MAaCCHBOB HAKOIUICHHS W B TOCIEIyIOIIHE 3-5 JIeT CWIbHBIE JOXKAU HE TMPHUBOIAT K
obOpazoBanmio ceneii. Tak, B aBrycre 1981 r. Ha toro-BoctouyHoM moOepexbe 0. CaxanvHa
(MaxkapoBckuii pailoH) TpoHU30IIENT MaccoBbId cxoj ceneid. Jletom 1982 1. B 3TOT pailoH BBITIEN
rI1yOOKUM LIMKIJIOH, BO BPEMsI KOTOPOIO CyMMa BBINABIIMX OCAJKOB Ha THIPOMETEOPOIOTHYECKOM
cranmuu «MakapoB» TPEBBICHIIA CYMMY OCAJIKOB, BBIMABIIUX BO BpeMs TaipyHa «Dmmcy B
1981 r. Tem He MeHee, B paiioHe HE COMIEN HA OJIUH CEJb — [0 TOHM MPUYKHE, YTO PHIXJI000IOMOYHBIS
rOpHbIE TOPOJIbI ObUTM BBIHECEHBI U3 CEJIEBBIX OYaroB M CEJIEBBIX pycell TOJ0M paHee, a HOBBIC
MOTEHIIMAJIbHbIE CEJIEBbIE MAaCCUBBI HAKOMUTHCS HE YCTIEIH.

[IpoaomKUTENEHOCTH IEPUOIOB MACCOBOTO CEJIC00Pa30BaHuUs COCTABISIET, KaK MIPABUIIO, OT
1 o 3-5 cyroxk.

MaccoBoe ¢opMupoBaHHE CKJIOHOBBIX Celleld MPOUCXOAMT TakKe B OEPErOBBIX CEJEBBIX
reocucTeMax B cepe/inHe Masi — Hauajle UIOHS JaXke IpU BbinageHuu MeHee 10 MM KHUIKHX OCaKOB
3a CYTKH WJIK BO BPEeMs MTPOJOJIKUTENBHBIX CHIIBHBIX TYMAaHOB.

Masass Benu4HMHA ceneoOpasyromeil CyMMBbl OCaIKOB B 3TOT MEpPUOA 0OyCIOBIEHA
O0COOCHHOCTSIMH Pa3BUTHS CEJEBBIX IMPOILIECCOB HA OEPEroBbIX yCTymax M Ha MOPCKHX Teppacax:

AKTHUBHU3alMs CCJICBBIX IMPOLECCOB BBI3BIBACTCA IICPCYBIAXKHCHUCM TI'PYHTOB B IMOTCHIMUAJIBHBIX
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CEJIEBBIX MAacCCHBax BCIJICJICTBHE BECEHHETO CHETOTAasHUS: CIa0ble OCAIKU W TPOIOKUTEIHHBIE
(6ostee 7 cyTOK) TyMaHBI IPUBOAT K MEPEYBIAXXHEHUIO TPYHTOB 0 MPEAETIOB TeKydecTu. [ pyHTHI
MEPEXOAT B TEKyUee COCTOSSHUE U (POPMUPYIOT IPSA3EBbIE U IPSI3€KaMEHHBIE CEIH.

['pyHTBI, TIEpEXO/II B TEKy4Yee COCTOSIHUE, TPaHCHOPMHPYIOTCS B celleBoM MOToK. Kak
MPAaBWIIO, B ATOT MEpUOa (HOPMHPYIOTCS BSI3KHE TPS3EBBIC M TPSA3EKAMEHHBIE TOTOKH BBICOKOM
miotHOCcTH (10 1900-2100 kr/m®) u Maneix o6séMoB (0,2 — 2,0 Teic. M°). B cBs3M ¢ BBICOKOH
IUIOTHOCTBIO  CEIEBOM Macchl JUIMHA NYyTH CeJlIe MeHble, 4YeM JUIMHA IIyTH Celel,
c(hOPMHUPOBABIIUXCS BO BPEMS CHIIbHBIX JOMKACH.

[Topoii MaccoBbIi CXO/ IPA3EBBIX CENCH MPOUCXOIUT HA TOOEPEKBAX OCTPOBA B Mae — MIOHE
[0 OKOHYaHUU TMEpUoJa BECEHHETO CHErOTasHUs: NpPH MOCIEAYIOUIEM YBIAXXHEHUU TPYHTOB
MOTEHIIMAJIBHBIX CEJIEBBIX MAacCCHBOB 3a CUET CJA0BIX JOXKIEH M T'yCThIX TyMaHOB (OpMHUPYIOTCA
XKUJKHUE TPA3EBBIC TOTOKK 00beMoM 110 0,5 ThIC. M3,

[lepuonsr MaccoBoro ceneodpazoBanus orMevyanuch Ha FOxuHoM u Cpennem CaxaiuHe B
1872, 1875, 1928, 1931, 1935, 1936,1932, 1942, 1944,1947, 1954, 1964, 1970, 1976, 1978, 1981,
1992, 1993, 1998, 2002, 2003, 2009, 2010, 2011, 2013, 2018 r.r. (Tabauua 1).

Tabauna 1. Hekotopsie ciayuan maccoBoro ¢hopmupoBanus ceneit Ha 0. Caxanune B 1872-2018

Table 1. The mass of debris-flows formation on the Sakhalin Island in 1872 — 2018.

Konnue- O0BéM celteit,
3 CymmMma
CcTBO ce- | Tumbl TBIC. M JlaTa BbINa-
. . . OCaJIKOB,
Jara JIeH celei Debris-flows vol- - JICHHSI OcaI-
NeNeri/n Number | Debris- | ume, thousand m? KOB
Date Amount of
of de- flows .. Date of pre-
. Cpenn. Makc precipita- L
bris- types ) cipitation
Average | Max. tion, mm
flows
Bonee Hronb — aB-
1. u - 1872 'K
fOIb aBryet 300,0 rycr 1872
Boree 07 -
2. -19.09.1 'K
07-19.09.1875 300,0 19.09.1875
3. 1944
4 1947 K boxee
’ 100,0
5. 1954
6 11-13.09.1956 126,9 H-
’ o ’ 13.09.1956
. 3-5.06.1964 42,2 06.06.1964
8. 17.07.1967 163,1 17.07.1967
18-
9. 18-19.09.1970 167,2
19.09.1970
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Konuue- O0BéM celteit,
3 CymMma
CcTBO ce- | Tumbl TBIC. M Jlata BbIna-
. N . OCaJIKOB,
JIeH celei Debris-flows vol- JICHHSI Ocal-
Harta . 3 MM
NeNeri/it Number | Debris- | ume, thousand m KOB
Date Amount of
of de- flows .. Date of pre-
. Cpenn. Makc precipita- o
bris- types ) cipitation
Average | Max. tion, mm
flows
10. 18-19.09.1970 335,5 18.09.1970
I, TK 13-
11. 20-21.07.1978 7 163,4
HB ’ 17.07.1978
I',TK
12. 3-4.08.1978 7 1472 3-4.08.1978
HB
boiee I, TK Boree
13. -6.08.1981 7 12 -6.08.1981
3 5-6.08.198 500 HB 5,0 300,0 77,0 3-6.08.198
14. 6-7.04.1982 3 BCII 32,1 6 -7.04.1982
I, TK,
15. 2-5.09.1992 1423 2-3.09.1992
HB
I',TK
16. 1993 7 329
HB
I',TK
17. 25-26.09.1996 23 7 2,0
HB ’
I', TK
18. 21 -22.07.2000 48 7 0,3 18,0
HB b b
I',TK 22-
19. 22-24.06.2 7
? 06.2009 50 HB 30 24.06.2009
I, TK, 26-
20. 28-30.07.2010 67 HB 0,5 4.0 157,0 30.07.2010
21. 10-11.08.2010 22 F’HI;BK’ 0,1 145,3 9-12.08.2010
I, TK,
22. 2011
HB
I',TK
23. 2013 7
HB
I',TK
24, 4-9.09.2016 7
HB
I, TK
25. 21-22.07.2017 7
HB
I',TK
26. 04 -05.09.2018 ,HB ’ 10,0 125,0 4-5.09.2018

IIpumeuanue. Tun cend: I' — rpsasesoi, 'K — rpszexameHHbIH,
HB — manocoBoanusmii, BCII — BomoCHEKHBIH.

Note. Debris flows type: I' — mudflow, I'K — debris flows, HB - suspended stream, BCIT — slushflow.
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BriBOaLI

1. JomuHUpyrOmuUMH (GakTopamMu CeleBbIX MpolreccoB Ha 0. CaxamuHe IPU MacCOBOM
cesieo0pa3oBaHUM SIBISIOTCS TeojorTudeckre (aKTOphl: COCTaB TOPHBIX MOPOJA MOTEHIHAIbHBIX
CEJIEBBIX MACCHBOB HAKOTIICHUS, CTETICHb WX YBIQKHEHUS U KPUTHUECKUN 00BEM.

2. CunbHble aTMOC(epHBIC OCAIKU MPUBOAAT K MACCOBOMY celle0Opa30BaHUIO TOJIBKO MPU
COOTBETCTBYIOIIEM COCTOSIHUU MOTEHIIMAIBHBIX CEIEBbIX MACCHUBOB.

3. OgauM w3 00s3aTENBbHBIX YCIOBHM MaccoBOTO (OPMHUPOBAHHS CENeH SIBISETCS
MpEABAPUTENIbHOE YBIAXKHEHHE TPYHTOB NOTEHIMAIbHBIX CEJIEBBIX MAaCCHUBOB B pE3yJbTaTe
CHETOTastHUS WIH MPOJAOHKUTENBHBIX JOXKIACH B IEPUOJ], MPEIIIECTBYIOUIUN BHIXO1Y LIMKJIOHOB.

4. Tlocie MaccoBOro cxola Cejiel CeleBble O4Yard OCBOOOKIAIOTCS OT ITOTEHIIMAIBHBIX
CEJIEBBIX MAaCCHBOB HAKOIUIEHHMsSI M B MOCIenyromue 3-5 JeT CuiIbHbIE JO0XKAU HE MPHUBOIAT K
00pa30BaHMIO Celeit.

5. B cBsI3U ¢ peabIAYyIUM BBIBOJIOM, PACCUMTHIBATH 3HAUEHUS CENIEBBIX pacxoa0oB 1% u 5%
00ecreYeHHOCTe Ha OCHOBE pacuéra pacxXol0B M YPOBHEH BOJHBIX MaBOJIKOB B CEJICHOCHBIX
BogoTokax 1% u 5% oOecredeHHOCTH U Ha OCHOBE pacu€ToB 1% u 5% 00ecnedeHHOCTH OCaIKOB,
BBINA/IAIONINX B CEJIEBOM OacceilHe HeOIyCTHMO.

6. Ilepuoapr MmaccoBoro ceneoOpazoBanus otmMedanuck Ha FOxxaom u Cpennem CaxanuHe B
1872, 1875, 1928, 1931, 1935, 1936,1932, 1942, 1944, 1947, 1954, 1964, 1970, 1976, 1978, 1981,
1992, 1993, 1998, 2002, 2003, 2009, 2010, 2011, 2013, 2018 r.r.

7. B cpemHem, mepuobl MaccoBoro (hopMupoBaHUs cenei moBTOpstoTcs Ha CpenHeMm u

IOxn0M Caxannue xaxasle 5 — 6 ner.
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