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CerneBble MOTOKU: KaTacTpo(dbl, PUCK, IPOTHO3, 3aIUTA Debris Flows: Disasters, Risk, Forecast, Protection

Poab ceeBbIX nmpoueccoB B (l)OpMI/IpOBaHI/II/I IJIsI2KEH Ha 10T0-
BOCTOYHOM Hoﬁepeﬁu,e 0CTpoOBa Caxaaun

E.H. Kazakosa, /I.A. boopoBa

Janvresocmounwiil eeonoeuyeckutl uncmumym J{BO PAH, Caxanunckuii punuar,
Jabopamopus 1a8UHHBIX U celesbix npoyeccos, FOocno-Caxanunck, Poccust

Role of debris-flow processes in the formation of beaches on south-
east coast of Sakhalin Island

E.N. Kazakova, D.A. Bobrova

Far East Geological Institute of Far East Branch of Russian Academy of Sciences,
Sakhalin Department, Laboratory of Avalanches & Debris-Flows Processes, Yuzhno-
Sakhalinsk, Russia

B pabote omeHmBaeTcs poib CENEBBHIX MOTOKOB B (JOPMHUPOBAHNH IUISDKEH W B 3aIlUTE
OeperoB oT abpasuu, a Takke 00BEMBI BBIHOCA TPSI3EKAMEHHBIMHU CEJICBBIMH MOTOKAMH
CEJIEBOT0 MaTepHalia B MPUOPEKHYIO 30Hy Ha BOCTOUYHOM ITOOepekbe rokHoro Caxamm-
Ha. CeneBBIMU MMOTOKAMH B TIPUOPEKHYIO 30HY OCYIIECTBISIETCS BEIHOC MaTepHala, Ko-
TOPBIA YBETUYMUBACT MOIIHOCTH IUISDKA, TEM CaMbIM 3aIlIUIIas Oeper 0T BOTHOBEIX BO3-
JIEHCTBUH U pa3MbIBa.

We consider the role of debris flows in the formation of beaches and in coastal protection
from abrasion. We also estimate the volumes of debris flow material discharged into the
sea in the coastal zone on the east coast of southern Sakhalin. Debris flows contribute
material which increases the sediment layer on the beach and thus defends the coast from
wave action and offshore erosion of sediments.

1 Bgeoenue

CeneBble MOTOKM OOBIMHO PACCMATPHUBAIOTCSI MCKIIIOYUTENBHO KaK HEraTHUBHBIE SIBJIC-
HUS, TOCKOJIBKY IPUYMHSIOT HACEJICHHUIO U XO35CTBY 3HAUUTENBbHBIN yIIepo.

OpnHako ceneBble IOTOKU HEJb3s1 pacCMaTPUBATh TaK OJAHO3HAYHO.

Tak, Ha BOCTOYHOM moOepexbe 10kHOro CaxannHa cell UrpaloT ONPEAETICHHYIO POJb
B ()OPMHUPOBAHUH TUISDKEH U B 3alIUTE OEPEroB OT abpa3ui.

2 Ilocmanoska npobaemol

Ha Caxanune ceneBble MOTOKM NPUYUHSIOT HAUOONBLIMK yIIepO HACEIEHHBIM IMyHK-
TaM M TPAHCHOPTHBIM MarucTpajsiM, PAacHOJIONKEHHBIM Yy IMOTHOXHS MOPCKHX Teppac, 4YTo
CBSI3aHO C BBICOKOHM YacTOTOH cesieo0pa3oBaHMs B MPUPOAHBIX CENIEBBIX KOMIUIEKCAX, MPH-
YPOYEHHBIX K ycTymaM Mopckux Teppac (Kazaxor m Munepsus, 2000).

Crnenyer 3ameTuTh, uro Ha CaxaJuHe CeJeBble NOTOKH NPHYUHSIOT, KPOME MPSIMOTO
yiep6a (paspyleHne 30aHUl U TPAHCIOPTHBIX MarucTpaiell), OrpOMHBIN KOCBEHHBIH KO-
HOMUYECKUH yIepO 3a c4eT OCTAHOBKH JBM)KEHHSI TPAHCIIOPTA.

Hanpumep, 3aBanbl U MOBPEKICHUS CEISIMA aBTOMOOMIIBHON M KeJe3HOoH nopor FOxk-
Ho-CaxanuHck — Oxa Ha y4acTke p. Yrienapka — p. SlumeneBka (MakapoBckuil paiioH) ¢ax-
TUYECKH MPEKPAIIAIOT CBA3b MEXIY ceBepoM U torom CaxaluHa Ha HECKOJIBKO CYTOK.

Ha nanHOM ydacTKe TpaHCHOPTHBIE MAarucTpajid, IpoXoAsiuue mo Oepery mMops, MoA-
BEP>KEHBI TAKXKE Pa3pyIINTENILHOMY BO3ACHCTBHIO a0pa3uu, BHICOKAsI CKOPOCTh KOTOPOH 00y-
CJIOBJICHA MHTEHCUBHBIM BO3JI€HICTBUEM BOJH Ha Oepera, CIIOKEHHBIE PBIXJIBIMH OCal0YHBIMU
HOPOAAMHU.
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B HacTos1ee BpeMs npoekTHpyeTcs nepenoc apropoporu Koxxo-Caxanuack — Oxa Ha
paccMaTpUBacMOM y4YacTKe Ha OTCHINIKY BJIOJIb OEperoBOi JIMHHU.

Ha yuactke p. Yraenapka — p. SluMeHeBKa celneBbIMU IOTOKaMHU B MPUOPEXKHYIO 30HY
OCYIIECTBIISIETCSA BEIHOC MaTepHalia, KOTOPbIM yBEIMYUBAET MOIIHOCTD IUISIKA, M, TEM CaMbIM,
3alIMIIaeT OT BOJHOBBIX BO3JCHCTBHUI U Pa3MbIBa MPOXOIAIINE IO Oepery aBTOMOOMIBHYIO U
xeine3nyto goporu KOxxno-Caxanuuck — Oxa.

B nacrosimelt pabote O1eHUBAIOTCSI 00BEMBI BBIHOCA TPS3EKaMEHHBIMH CEJICBBIMH IO~
TOKaMHU CEJIeBOr0 MaTepuasia B MPHOPEkKHYIO 30HYy Ha y4acTKe I0r0-BOCTOYHOIO MOOEPEKbs
CaxanuHa oT p. Yrinenapka 1o p. SlumeneBka (MakapoBCKHii paiioH).

Ha paccMarpruBaeMoM yuyacTKe pa3BUBAIOTCS CEJIEBBIE MTPOLIECCH BCEX TUIIOB: CBSI3HBIC
(Tps13eBBIe U Ips3eKaMEHHbBIE) U HECBA3HBIE (HAHOCOBOAHBIE) CEIEBbIE IOTOKH, a TAKXKE BOJO-
CHE)KHBIE TOTOKH.

OpHako B HacToAlIel paboTe paccMaTPHUBAIOTCS TOJBKO TPs3eKaMEHHBIE CEJIEBBIE MO-
TOKH, T. K. IMEHHO IIOTOKaMH JaHHOTO THUIIa OCYILECTBIISIETCS OCHOBHOI BBIHOC MaTepuana B
MPUOPEKHYIO 30HY.

B HacTosmeli paboTe HCHONB30BANIMCH MaTEpUallbl MCCIECAOBAaHUN J1a00OpaToOpHH Jia-
BUHHBIX U celeBbIX npoueccoB CaxanuHckoro ¢unuana J{aabsHeBOCTOYHOTO [E0JIOTHYEeCKOTO
uncturyta (C® JIBI'M) IBO PAH, a Takxke cOOCTBEHHBIC MMOJICBbIC HAOIIOACHUS 32 CEIICBBI-
MHU npoleccaMu B MakaposckoM paiione B 2005 — 2006 rr.

3 @axmopul ceneobpazoganus

OnHUM M3 OCHOBHBIX (PAKTOPOB ceneo0pa3oBaHusl SBISIOTCS CBONCTBA TOPHBIX MOPOI,
CJararrx UCCIeTyeMYI0 TEPPUTOPHIO.

UeTBepTHYHBIC OTIOKECHUS NPEJCTABICHBI B OCHOBHOM MAJIOIIPOYHBIMHU CKAJbHBIMU U
MOJTyCKAJILHBIMUA TJIMHUCTBIMH TOPOJaMU (aprHJUITUTAMU, aJeBPOJIUTAMH), UHTCHCUBHO BbI-
BETPEIBIMU C MOBEPXHOCTH JIO COCTOSIHHMS CYTJIMHKOB, IJIMH, JPeCBbI U 1eOHs. [lo cocraBy
Mpeo0IaatoT ANeBPOIUTHI, APTUILTUTHI M MIECYAHUKH, CPEH KOTOPBIX OTMEUAIOTCS MPOCION
YIIUCTBIX CllaHleB. Hu3kas BOJONPOHHUIIAEMOCTh, HEOOJBIIOE YACTbHOE CIEIUICHHUES, XOPO-
masi pa3MOKaeMOCTh U Pa3MbIBAEMOCTh MOPOJ CIIOCOOCTBYET aKTUBHOMY WX BOBIICUCHHUIO B
ceneBsie nporeccsl (Bepemarun u Kosrynosuu, 1969; I'eonorusst CCCP, 1970; Ilonynun u
bysnaes, 1984).

JuHaMuKka ceNneBBIX MPOIIECCOB HAa HMCCIEAYEeMOM YYacTKE B 3HAUUTEIBHON CTEIeHU
ompeaensieTcsi OOJBIIMMU OTHOCHTEIBHBIMH BBICOTAMHU BOJOCOOPOB CEJEBBIX 0AacCEWHOB
(500-700 ™), yro mpu Maiyoi JuMHE ceneBbix pycen (menee 3000 M) oOyclaBiauBaeT WX
cwibHbIe YKIOHBI (6osee 100 %o). COOTBETCTBEHHO, CKOPOCTH CEJIEBBIX MMOTOKOB OYCHH BBI-
COKH, a BpeMs JJoOeraHusl celicii 10 aBTOI0POTH - MaJo.

Cpenu ruppoMeTeoposioruieckux (akToOpoB celieoOpa3oBaHHs HAWOOJee Ba)KHBIMH
SIBJITFOTCSL TEMIICPATYPHBIA PEXKUM U PEKUM OCAJIKOB, ONPEACISAIONINS KaK yCIOBHS BOBIICYE-
HUS B CEJIEBOM MPOIECC TOPHBIX MOPOJ, TaK M CKOPOCTH BHIBETPUBAHUS MOCIEIHUX, YEM OII-
peaensieTcsi CKOpoCTh POPMHUPOBAHKS MOTCHIIUAIBHBIX CEJIEBBIX MACCUBOB HAKOTLJICHHMSI.

B r. MaxkapoBe cpenHero1oBoe KOJIMUEeCTBO OCAAKOB cocTaBisieT 948 MM. 3apeructpu-
POBaHHBIN CyTOYHBII MakcUMyM — 230 MM.

Jl1s OLIGHKH XapaKTEePUCTUK BOJHOWM COCTABJISIONICH CEJIEBBIX MOTOKOB JabopaTopHuei
JABUHHBIX U CEJIEBBIX MPOIECCOB OBUIM HMCCICIOBaHBI THAPOJIOTUYCCKUE XaPAKTEPUCTHKU
BOJOTOKOB B 11 ceneBbix OacceiiHax.

Bce BomOTOKM MMEIOT Manbie BOIOCOOpHBIC Iwiomany (B cpeaHem 1600 m?). Jlnuna
0OJIBIIMHCTBA BOJIOTOKOB cocTaBiseT He Oonee 2400 M. Bogoroku menkue, riryOuHO# He 00-
nee 0,5 M. Pyciia u3BUIKCTEIC, TOPOKUCTHIE, C OONBITUM KOJIUYECTBOM IIEPEKATOB.

Hecmotps Ha Masble Tuomaan 0acCeifHOB, CKOPOCTH M PACXOMBI BOJIBI JOCTATOYHO BhI-
COKHU.

CpenHsis TOBEPXHOCTHAS CKOPOCTh TEUCHHS BOJIBI IOCTUTAET 2 M/C.

Pacxonpl Bonibl He ipeBbImaoT 0,8 M3/C, cocTaBisis, B cpenaem, 0,1 — 0,4 M/c.

YuuteiBas TOT (akKT, 4TO B YKa3aHHOM pailOHE PacXOJbl JOXK/EBHIX MABOIKOB MHOTO-
KpaTHO MPEBBIMIAIOT PACXOAbl BECEHHETO MOJIOBObS, CIEAYET OTMETUTD, YTO XapaKTEPUCTH-
KH THIPOJIOTMYECKOTO PEXKUMA CEJICBBIX OACCEHHOB OOCCIICUMBAIOT YCIOBUS OOBOJHEHUS
MOTCHITUAILHBIX CEJICBBIX MACCHBOB, JIOCTATOYHBIC NI (DOPMUPOBAHUS CEJICBBIX MOTOKOB
00BEMOM B JICCATKH THICTY M.
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4 Xapaxmepucmuku cejlesvlx npoyeccos

[oneBbie pabOTHI MO MCCIEOOBAHUIO MPHUPOJHBIX CEJIEBBHIX KOMIUIEKCOB B Makapos-
CKOM palioHe MPOU3BOIMIUCH J1abopaToprel IaBUHHBIX H ceneBbiX npoueccoB CO [IBI'U B
2002-2007 rr.

[II0THOCTH IPA3eKaMEHHBIX ceneii coctaBmser 1600-2100 kr/m® (MaKCHMATbHOE H3Me-
pennoe 3Hauenue - 1970 kr/n’).

CKopocTH ceeBbIX TOTOKOB MOTYT AOCTUTATh 22 M/C.

MakcHMasbHbIE PACXO/IBI CEIEBBIX TOTOKOB MOTYT MPEBBIIIATH BeanunHy 300 M/c.

BricoTa nepBoii ceneBoii BoaHb! qocturaet 4,0- 4,5 M.

IIpu BBIXOJE 3a MpeAemnbl 3aMBIKAIOLIET0 CTBOPA CEIEBOI0 PycCla CeleBOM MOTOK pac-
miacteiBaeTcs. LllupuHa 30HBI aKKyMYJIAIUK CENEBBIX 0TNIOKeHU cocTaisteT 20-390 M npu
cpenHeit TonumHe 1-2 M 1 MakcumanbHoi 3,5-4,0 M.

CeneBble o4aru cejaeBbIX 0acCeHOB, B KOTOPBIX (OPMUPYIOTCS Tps3eKaMeHHbIE TI0TO-
KM, TPUYpPOYCHBl K TpaHMILE MEXKAYy MAacCHBOM HHTPY3UBHBIX MMOpPOJ H aOpa3uoOHHO-
JeHyJallMOHHON Teppacoil, CI0XKEHHOHN alleBpOJIUTaMU U MeCYaHUKaMH, KOTOopas HaXOJIUTCs
Ha paccrossaum 200-600 M 0T GeperoBoil TMHUU.

B uccnenyembix ceneBbix OacceliHax HaOJIIOJaeTcsl BBHICOKAs 4acToTa celeo0pa3oBa-
nus. Cenu GopmupytoTes 31ech 1 pa3 B 1-3 roaa; kaxnaeie 3—5 €T 0TMEYalOTCsl IEPHUOABI
MaccoBOI'0 ceneo0pa3oBaHus MPOJOKUTEIBHOCTEI0 OT 1 110 3-5 cyTOK, BO BpeMsi KOTOPBIX
celieBbIe MMOTOKK POPMUPYIOTCA B OONBIIMHCTBE celieBbiX OacceitnoB (Kazakos, 2000).

I'psizexamMeHHbIC ceneBble MOTOKH, BHIHOCSIIUE MaTepuall B MPUOPEKHYIO 30HY, QOp-
MHUPYIOTCSI HECKOJIBKO pexe: 1 pa3 B 57 ner.

CeneBble OTJIOXKEHHUS HA pacCMaTPUBAEMOM yUYacTKe aKKyMYJIHPYIOTCS MEXIy MOAHO-
KHEM MOPCKHX Teppac U MOPEM.

OTnoxeHusi Tps3eKaMEHHBIX MOTOKOB COCTOSIT M3 BallyHHO-TJBIOOBOTO MaTepuala
pasmepom ot 0,5 mo 1,5-2,5M c cCynec4aHo-CyIJMHHMCTBIM 3alloJIHATENeM. BanyHHO-
[JIBIOOBBIM MaTepuall CeleBBIX OTJIOXEHWH MpEeACTaBJICH YIJIOBaTO OKaTaHHBIMH TJIBI0aMHU
OUOpUTa, aHAe3uTa W MeTaMopHu3MpoBaHHOrO mnecuanuka. ConepaHue CynecuyaHo-
CYTJIMHHCTOTO 3amoiHuTess konednercs ot 20 go 70 %.

MaxkcuManbHBI 3aperHCTPUPOBAHHBIA pazMep O0JIOMKa, BBIHECEHHOTO K OeperoBoit
0JIOCE TPSA3EKaMEHHBIM MIOTOKOM, COCTaBiseT 10 12,3 M° (cereBoit bacceiin p. XKaposka).

[ITupuna koHycoB BeIHOCA cocTaBiseT oT 10 o 150 m, Tonmuna — ot 1,0 10 4,5 M.

5 AKKyMyJZ}Zl{u}Z cenesvlX OMA0NCEHUL HA NIAHNCE

st Toro, 9To0B! OLIEHUTH 00BEMBI IIOCTABKU CEJIEBOTO MaTepHraja BO BIOIbOEPEroBoe
nepeMeleHre HaHOCOB, HaMU OBUTH paccUMTaHbl 00BEMBI CENEBBIX OTIOKEHHH, aKKyMYJH-
PYEMBIX Ha IUIKE, TaK Kak 3TOT MaTepHal Tak WM WHade, BO BpeMs LITOPMa MU BBICOKOTO
MPUINBA, TOCTYIUT B IPHOPEKHYIO 30HY.

BriHOC ceneBoro marepuana Ha IUISDK M B MPHUOPEXKHYIO 30HY OCYIIECTBISIETCS B OC-
HOBHOM B IEPHOJBI MacCOBOTO cenedopmupoBanust. OTHAKO OTMEYAIHCh M CIIy4ad BBHIXOJA
€AMHUYHOTO TpsizekaMeHHoro censt Ha stk ([lomynun, 1989).

B ntore mpoBeeHHBIX HaMH PadOT YCTaHOBIIEHO, YTO 00BEMBI BEIHOCA CEIEBOTO MaTe-
pHuana B NpUOPEKHYIO 30HY COCTABIISIIOT 0 MUHUMAJIBHBIM OLIGHKAM JJISl Pa3HbIX OacceiiHOB
ot 10 o 56 TeIC. M” 3a mepuon 5—7 IeT.

CymMapHasi IOCTaBKa CeleBbIMU OTOKAMHU MaTeprana B IpUOPEKHYI0 30Hy MO ydacT-
Ky p. Yriaenapka - p. SlamMeHeBKa cocTaBiser He MeHee 240 ThIC. M 3a HepHOJ 5—7 JIeT.

PeanbHble 00BEMBI BHIHOCOB CEJICBOIO MarepHana B NMPHUOPEXHYIO 30HY OOJbliIe, TaK
KaK HEKOTOopas ero 4acTh IOMajaeT IpHU CXOJIe CEJIeBOro MoToka cpady B Mope. Kpome Toro,
IIPU PacueTax yuMTHIBANUCH CPEAHHE 00BEMbI CENEBBIX OTIOKEHUH (5 THIC. M), MAKCHMAJTh-
HBIE K€ 00BEMBI COCTaBIIAIOT 10 50 THIC. M.

Crenyer 3aMeTHTh, YTO B MOCJIEIHHUE TOJIbI BBIHOCHI CEJIEBOr0 MaTepHala B IpUOpex-
HYI0 30HY OJOKHPOBAJIMCH aBTOMOOWJILHOW M JKENE3HOW IOpOraMH, MPOXOASLIMMU MEXKAY
MOPCKOH Teppacoi U MOpeEM.
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6 Buvisoowl

BriHeceHHBII B MPUOPEKHYIO 30HY CEICBOM MaTepuall BOBJICKACTCS BO BIOJILOEpEro-
BOE€ NEPEMEILIECHUE HAHOCOB, M, aKKyMYJUPYSACh, YBEIWYMBAET MOLIHOCTh IUISDKA, 3alluiias
MPOXOSINYI0 IO Oepery mMopst aBrojgopory FHOxuo-Caxanuack — OXa OT BOJIHOBBIX BO3JICH-
CTBHH.

BriHeceHHBII B O€peroByr0 30HY KPYITHOOOJIOMOYHBIH MaTepHall SIBJISCTCS €CTECTBCH-
HBIMHU BOJIHOTACSLIMMH KOHCTPYKLUAMHU.

Takum 00pa3om, It TOTO, 4TOOBI OJJHOBPEMEHHO U30€KAaTh MOBPEKIACHUS JJOPOIKHOTO
MOJIOTHA CEJIEBBIMM IOTOKAMU W HE MpPEMATCTBOBAaTH IIOCTAaBKE CEJIEBOrO0 Marepuaia BO
BJIOJILOEPETOBOE MEPEMEIICHUE HAHOCOB, MO TPAHCIOPTHBIMU MarucTpaIsIsMH HEOOXOJUMO
cTpouTh cenemnpornycku. CylecTBYIOIUE B HACTOAIIEE BpeMs BOJOMPOITYCKHBIE TyHKTHI O]
JIOPOTaMH BBITIONHATH POJIb CEJICIPOIYCKOB HE CITOCOOHEI.
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