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HPEJAUCJIOBHUE

B 2011 roay B r. lOxHo-CaxanuHcke ObLT poBeASH MexayHapo-
HBIH Hay4yHbIH cUMITO3UyM «PH3HKa, XUMHUSA U ME€XaHHKa cHera». [lo okoH-
YaHWU CHUMIIO3MyMa yYaCTHHUKaMM ObLIO NMPHUHATO PEIICHHUE CAeIaTh CUMIIO-
3UyM PEryJISIpHBIM U IIPOBOJIUTH €T0 KaXKAbIE 1Ba TOAA.

Il MexxayHapoaubiii HayyHbIi cuMno3nyMm «DPu3uka, XUMHUAS U MeXa-
HUKa CHera», KOTopblii mpoBomutcs 23-27 centsopst 2013 r. B r. FOxHo-
CaxanmHCcKe, TPOI0JDKAaeT HA49aTyro TPaJUIIHIO.

Jlokiaapl CMMIO3WyMa IMOCBALIEHBI PAacCMOTPEHUIO (QYHAaMEHTANb-
HBIX aCHEKTOB HMCCIENOBaHUs (PU3NYECKUX, XMMUYECKUX U MEXaHUIECKUX
CBOWCTB CHEXXHOTO IIOKPOBa, OLIEHKE COBPEMEHHOI'0 YypOBHS (hyHIameH-
TaJbHBIX 3HAHUI O CHEre, CHE)KHOM TOKPOBE W JIaBUHAX M TEPCIEKTHBAM
UCCIIeIOBaHUs X (yHAaMEHTAIBHBIX CBOWCTB.

OpHako Ha HBIHEIIHEM CUMIIO3UyME TOMHMO PacCMOTPEHHS HAyUHBIX
BOIIPOCOB 4aCTh TEMAaTUKHU MOCBAIICHA PACCMOTPEHHIO MPUKJIAJHBIX BOIPO-
COB HayK O CHEre W JIaBUHAaX: HCIIONb30BAHMIO 3HAHWHA O CHEre W JIaBUHAaX
MIPU MIPOEKTUPOBAHUH 3/1aHUH U COOPYXKEHUH B CHEXKHBIX pErOHaX.

[IpencraBnsgercs, 4TO Takoe PACIIMPEHUE TEMATHKU CUMIIO3UyMa OII-
paBllaHO, IIOCKOJIbKY MHOI'ME MH)KEHEPHBIC 3a/1a4H, CTOSIIUE Nepe]] 00mecT-
BOM, MOXXHO PEIINTH TOJBKO C HCIOJB30BAaHHMEM HAyYHBIX 3HAHUH, IMOJy-
YEHHBIX [IPY POBEICHUH (PYyHIAMEHTAIBHBIX UCCIEIOBAHUH.

Peoaxyuonnas xonnezus
PREFACE

In 2011 in Yuzhno-Sahalinsk (Russia) the International Scientific
Symposium «Physics, chemistry and mechanics of snow» was conducted.
Upon termination of symposium participants accepted the decision to do a
Symposium regular and to conduct his every two years.

The Il International Scientific Symposium «Physicist, chemistry and
mechanics of snow», which is conducted on September, 23-27 2013 in
Yuzhno-Sahalinsk, continues the begun tradition.

The papers of Symposium are devoted to consideration of fundamen-
tal aspects of research of physical, chemical and mechanical properties of
snow-cover, estimation of modern level of fundamental knowledge about
snow, snow-cover and avalanches and prospects of research of their funda-
mental properties.

However on a present symposium besides to consideration of scientif-
ic questions part of subject is devoted to consideration of the applied ques-
tions of sciences about snow and avalanches: to the use of knowledge about
snow and avalanches at planning of buildings and buildings in snows re-
gions.

Appears, what expansion of subject of symposium is justified, as
many engineering tasks standing before society, it is possible to decide only
with the use of the scientific knowledge got during of fundamental re-
searches.

Editorial college
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Acoustic methods in mechanics of deformation
and destruction of snow

V.P. Epifanov?, N.1. Osokin?
YInstitute for problems in mechanics of RAS, Moscow, Russia
%Institute of geography of RAS, Moscow, Russia

AKycTHYECKHE METOABI OOBIYHO MPUMEHSIOT IS OMPEACTICHUSI YIPYyTUX
XapaKTEPUCTUK CHETa, HAIIPUMEpP, TMHAMHIECKOTO MOTYJIS.

He menpmmii mHTEpEC NPEACTABISACT HAIIPABICHUE UCCIIEIOBAHUM, Halle-
JICHHBIX HA M3YYCHHE MEXaHUKH Ne(OPMHPOBAHUS W Pa3pyIlICHUs Jbaa U
CHEra, HauMHAasg OT YCTAaHOBIICHUS HWICHTUYHOCTH HCCIETYyEMBIX 00pa3IioB
CHEra JIpyT APYTY IPH MEXAaHUYCCKUX HCIBITAHUSAX 10 U3YUCHHS] KUHETHUKU
HAKOTUICHHS Te()OpPMAITMOHHBIX TIOBPEKICHUN B HUX.

st vccnemoBaHus CKIIOHOBBIX TPOIIECCOB M OMPEACTICHUS COCTOSHUS
CHEXHOW TOJIIIH B YCIIOBUSAX 3aJICTaHUS MPUMCHSIOT TAaK)KE€ METOJ aKyCTH-
yeckor amuccun (AD). Hampumep, moJoKuTenbHbIE pe3yIbTaThl 1O OIpe-
JISJICHUIO «CO3PEBAHUS, T.C. HAKOIJICHUS pa3pyIIeHUH B CHE)KHOM Kapkace,
OBLTN TIOJTYYCHEI IS TIEJIeH MPOTHO3UPOBAHUS JTABUHOOIIACHON CUTYaIluH Ha
ckioHe. Erie oHIM MepCIIeKTUBHBIM HANPaBIICHUEM B M3yYCHUH CHETA SIB-
JSFOTCSA METOIBI aKyCTUYCCKON TEH30METPWH, KOTIa C IMOMOIIBI0 IHE30-
AJICKTPUYCCKUX JATYUKOB OIPEICISIOT HAIPSKCHUS, BO3HHUKAIONIUE TPH
JMHAMUYECKOM B3aUMOJICHCTBUU JBUKYIIEHCS CHEXHON MacChl C IMPETST-
CTBHEM WM OIICHUBAIOT PEaKIUI0 (CONMPOTHBIICHHWE) CHETAa Ha BHEAPCHUE
HWHJIEHTOPA.

Ilens HACTOSAIIETO WCCICIOBAHUSI COCTOUT B M3yYCHUN KMHETUKH HAKOII-
JICHUS TOBPEXACHUNA TIpH AehOPMHUPOBAHUHN U Pa3pyIICHUH CHEra Ha rop-
HOM CKJIOHE C TTIOMOIIBI0 METOJIa aKYCTHISCKON IMHUCCHH (TIpsMast 3a7a9a) u
pa3paboTKe IKCIpecc MEeTOAa aKyCTHUECKON CTpaTUrpauil CHEKHOHN TOJIIIIH
(oOpatHast 3amada) 11 KOJMYECTBEHHOW OIIEHKH IIPOCTPAHCTBEHHO-
BPEMEHHON U3MEHUYMBOCTH CBOMCTB CHETa M NJIs OIIEHKH €r0 YCTOMYHMBOCTH
Ha CKIJIOHE. VccliemyroTcsi aMIUIMTYIHO-4aCTOTHBIE CIEKTPHI pa3pyIIeHHUs
CHETa B YCIIOBUSX €CTECTBCHHOTO 3aJIETAHUS HA TOPHOM CKJIOHE U B TECTO-
BBIX UCTIBITAHUAX (Ha BS3KOCTH Pa3pyIIeHUs, H3TH0, yaap) B quana3oHe Jac-
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ToT OT 15 I' ;o 20 xI'. Mcnonb30BaH KOMIUIEKCHBIN MOAXOJI, BKIIOUAIO-
IIMA METOJ aKyCTHUecKOH smuccui (AD), UMITyIbCHO-()a30BbIH METO/,
aKyCTHUYECKOE 30HAMPOBAHHE M MEXaHHYECKHEe METOMbI MCIIBITaHUS Ha pac-
TshKeHue U u3ru6. M3amepenus BeimonHeHs! B paifone bapennoypra (LLnur-
OepreH) Ha ckiioHe ropsl Yiad. OnpeneneHsl yIpyrue CBONCTBa CHera, ero
TBEP/AOCTbh, BA3KOCTh Pa3pyllIeHHUs, CTPYKTypa, TeMIepaTypa, INIOTHOCTb, a
TaK)Ke KHHETHKA Pa3pyIICHUS B TECTOBBIX HCIIBITAHUAX.

CoOcTBeHHBIC aKyCTUYECKHE KOJIeOaHUsI B HU3KOYACTOTHOW YacTH CIICK-
Tpa (Menee 500 I'm) oOBsCHEHB OOpa30BaHWEM TPEIIMH IMPU CMEIICHUH
CJIOEB OTHOCHUTENFHO JAPYT ApyTra, a B BEICOKOYACTOTHOI (BhIIe 2 KI'm) wac-
TH CIIEKTpa — 00pa3oBaHuEM A€(PEKTOB B CHEKHOM KapKace. Y CTAaHOBJICHO,
9710 (pOopMa M XapaKTEPUCTUKN CUTHAIOB AD, MOITyYaeMbIX MPU 30HIUPOBA-
HUU CHEKHOM TOJIIHN, 00yCIOBIIEHBI pa3HBIMH MEXaHMYECKHMHU CBOHCTBAMH
Pa3HOBO3PACTHBIX CIIOEB, UX TOJIIMHON M MPHUCYTCTBHUEM JIEASHBIX MPOCIIO-
eK.

Ha ocHoBe yCTaHOBJIEHHBIX 3aKOHOMEPHOCTEH M3MEHEHUS aMIUIUTYTHO-
YaCTOTHBIX CIEKTPOB Pa3pyIIEHUS Pa3HOBO3PACTHBIX CIIOEB CHETa MPH UX
30HAMPOBAHNY JIABUHHBIM HIYTIOM U TECTOBBIX M3MepeHUil B mypde paspa-
00TaH IKCHpPECC METO] aKyCTHUECKOH CTpaTHUrpauu CHEKHOW TOJNIH IS
KOJIMYECTBEHHON OIIGHKH MPOCTPAHCTBEHHO-BPEMEHHOW HM3MEHYHNBOCTH
CBOICTB CHETa U JJIs OLIEHK! er0 YCTOWYMBOCTH Ha CKJIOHE.

Kak moxazanm mccriemnoBaHusi, XpymnKoe pa3pylieHHe YacTHI] CHera mpu
MPOXO0XKIEHUN HAaKOHEYHHKA Yepe3 OJTHOBO3PACTHBIN CIIOW BBI3BIBAET BBICO-
KOYaCTOTHYIO MOJYJISIIFIO OCHOBHOTO curHaia AD.

Yactora fo Momymsiuu, HabmomaeMas MpU MPOXOXKIACHUH JIABHHHBIM
IIyTIOM OJHOBO3PACTHOTO CJIOS, COAepX)aT HWHQPOpPMAIUI0O HE TOJIBKO 00
SHEPruM Ppa3pylIeHUs] YacTUIl JbAa (KOOPAMHALMOHHOM YHCIE, JSHEPrHH
CIICTIJICHHS), HO M 00 MX TpaHyJOMETpHUIeCKOM cocTaBe. CoOCTBEHHAs Jac-
TOTa OCUMJUIATOPA B IIEPBOM MPHOIMKEHUH paBHA

1 [k

0 =
2p\Rr , Te R- paguyc ocuminsaTopa.

Jli SKCIIepUMMEHTAIBHO OIPENENIeHHON IIOTHOCTH p CHETa M 4acToTe
ocLUIIUiN fo, U3MepsAEeMO BO BpeMs IPOXOKACHUSI HAKOHCUHHUKA depes3
OJTHOBO3PACTHBIIT CIIOM CHera, ero kKodhduimenT ynpyroctd K MoxKeT ObITh
NPEICTaBIEH B BUIE

_ ¢ ke U_éllal

k=4p*r(tR) £x2H Bl

OT0 ypaBHEHHE 10 q)HSI/I‘IeCIéOMy CMBICITY TIpe/ICTaBiIsIeT cob0il paBeHCT-

BO BHEIIIHEN CTOPOHHEW CHJIbI k , ICUCTBYIOILIEHA HA CHEXHBIM KapKac, Opo-
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W3BEJICHUIO dPPEKTHBHOW MAacCChl OCHHIUIATOPA Ha BEKTOpP YCKOPEHHUS RS
T.e. 00001meHne BToporo 3akoHa Herorona. B mepsom npuGnuxenuu napa-
u

MeTp K XapakTepmsyer He TONBKO FeOMETPHIECKHE H POYHOCTHEIE XapaK-
TEPUCTUKH OJTHOBO3PACTHBIX CIIOEB CHETa, HO M €r0 CTPYKTYPY.

Takum oOpa3om, pa3zpaboTaH crmocod aKycTHdeckod crparurpaduu, Mo-
3BOJISIIOLIMN OTIPENIENATh Pa3Mephl (TONIMHY OJHOBO3PACTHBIX CIOEB), KO-
JIUYECTBO CJIOCB, a TAKXKE CTPYKTYPY M MPOYHOCTH CHEra B KaXKIOM OJHO-
BO3pacTHOM cioe. [Ipeanoxen mapaMeTp, colepKaluii IKCIIepUMEHTATBHO
ompesieNsieMble XapaKTEePUCTHUKU CHEra, KOTOPBI XapaKTepu3yeT ero co-
CTOSTHHE B YCJIOBHSIX KBa3UCTATHYECKOTO W JMHAMHUYECKOTO HATPYIKCHHUS.
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Pucynok 1. Cnekmpozpammor A, zenepupyemoie npu nPoxXoiHcoeHUU 1A6UHHOZ0
wyna uepes 00H0803PACMHbIE CI0U CHEHCHOZ0 NOKPO8A 8 KOOpOuHamax: (cneea)
uacmoma - AMRIAUMYOa — 6pems
u (cnpasa) amnaumyoa - epemsa (1c/0enenue).
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Binsinue a3p030J1bHOTO 3arpsAA3HEHNUs HA PauallHOHHbIe
XapaKTepPUCTHKH CHEKHOIo Mokposa apxumnenara lHnuundepren

B.B. Heanos*?, ILH. Ce}lMEHHuKOGZ’l
Y\OIBY Apkmuueckuii u anmapkmuseckuii Hay4HO-UCCTIEO08AMENLCKUTL UHCIUMYM,
Canxm-Ilemepb6ype, Poccus;
2Canxm-Ilemep6ypeckuii 20cydapcmeennblii yuusepcumen,
Cankm-Ilemep6ype, Poccus

The influence of aerosol pollution on the radiation
characteristics of snow cover at Spitsbergen archipelago

B.V. Ivanov*?, P.N. Svyashennikov?*
Federal State Budgetary Institution "Arctic and Antarctic Research Institute”,
St. Petersburg, Russia;
%St. Petersburg state University, St. Petersburg, Russia

Anr0em0 CHEXHOM IMMOBEPXHOCTH CBSI3aHO C TEKCTYPOI M CTPYKTYPOH II0-
BEPXHOCTHOTO CJIOSI CHETa, OCOOEHHOCTSIMHM BEPTHUKAJIBHOTO Iepepacipere-
JICHWsI 3arps3HEHU B 3TOM clioe (MHUHEpabHbIE WM OpPraHUYeCcKHue 4acTH-
bl Pa3IMYHON KOHICHTPAIMH, pasMepa U (OpPMBI), C TEMIIEPaTypHBIM pe-
JKUMOM TIPH3EMHOTO CJIOS BO3/yXa. BhIsBIICHUE CBS3ell BEIMYMHBI allbOe0
C XapaKTepUCTHKAMH €CTECTBEHHOTO M MCKYCCTBEHHOTO 3arpsA3HEHUS SBIIS-
€TCS BeChbMa aKTyallbHbIM. Pe3ynbTaThl MaTeMaTUYeCKOTO MOJCIHPOBAHUS
SBOIOLUH JIETHUKOBBIX ITOKPOBOB, MOPCKOTO JIbJIa M CHEXKHOW TOJIIH Jie-
MOHCTPHPYIOT BBICOKYIO UYBCTBHUTEIBHOCTh MOJIENIEH K 3TOMY IapameTpy.
OpuruHanbHbIe Pe3yNbTaThl, B PaMKaX YKa3aHHOHW MpoOieMbl, OBUIN TOITY-
yensl cnerranucramu AAHWU u CII6I'Y B meprog 2010-2012 rr. Ha apxu-
nenare InuubepreH B OKPeCTHOCTH POCCHMCKOTO INAXTEPCKOTO IMOCEIKa
Bapennoypr. [IpoBeacHHBIC HUCCIENOBAHUS PAJIHANIMOHHBIX CBOHCTB CHEX-
HOTO TIOKpOBa BBIBHJIM CYIIECTBEHHOE BIHMSHHE a3pPO30JbHBIX KOMIIOHEHT
3arpsi3HEHVsI Ha paIualloHHBIA OanaHc moBepxHocTH. [locieqnue momasna-
I0T B aTMOcdepy B pe3ysibTare NOOBIMH W CKUTAHHS YTJIsl HA MECTHOU Terl-
noanekrpoctaniuu (TOLI). BreisiBiieHa KOJNWYECTBEHHAs! CBS3b «anbOemo—
MTOBEPXHOCTHOE 3arpsA3HEHUE», JeMOHCTPUPYIOIIas BIUSHUE TaKOrO aHTPO-
MOreHHOTO (pakTopa, Kak CakeBBIH a’po3oib. KopoTkoBonHOBoe annbemo
(300 — 3000 HM) CHEXHOTO TOKPOBA M3MEHSETCS B IMHPOKUX IIpeleiiaX B
3aBHCHMOCTH OT CTENEHH 3arpsA3HEHHOCTH MOBEpXHOCTH. OcpelHEeHHbIE IO
YEeTBIPEeM TpaJlallisiM 3HAYeHUs amb0e0 peAcTaBiIeHsl B Tabue. OTMeda-
eTcsl yMEeHbIIIeHne Ooyiee 4eM B J[Ba pa3a BEJIMYHHBI allbOe0 CBE)KEBBIMAB-
IIEero CHera 110 CPaBHEHHUIO € aNb0e10 CHIIBHO 3arpsA3HEHHOT0 CHEKHOT'O TO-
KpoBa. B pesympTare 3arps3HEHUS YBEIMYUBACTCS MOJS IOTIOIIEHHOU
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CHEXHOH MOBEPXHOCTHIO CONHEYHOW PAMAIlUK, YTO COOTBETCTBEHHO YCKO-
pSeT TPOIIeCC TasHHUS CHEXHOTO MOKPOBA.

Tabnuua 1. Pe3ynvmamol uzmepenuii anv0e0o Hao pa3iuyHblMu
nO CHenenu 3a2pA3HeHHOCHU YUACMKAMU NOBEPXHOCHIU

XapakTepuCTHKA NOBEPXHO-
Cpennee 3HaueHue ajaboen0,
cTH o
Yo
CBeXXeBBINIaBIIMNA CHET 83
Cnabo 3arpsi3HeHHas 80
MTOBEPXHOCTh
YMepeHHo 3arpsi3HeHHas 64
MTOBEPXHOCTh
CuibHO 3arpsi3HEHHAs 41
MTOBEPXHOCTh

CpaBHeHHE BeIMYHH anb0el0 CHEXHOTO MOKpOBa B Mocenke bapeHi-
Oypr, rae Beaercs yrienoObIBaoIas esITeNbHOCTh, C AaHAJIOTHYHBIMU BEJIU-
YMHAMH, XapaKTEPHBIMHU Ul HOPBEXCKOro nocenka Hero-AnecyH, rae ocy-
LIECTBISIIOTCS. TOJIBKO Hay4YHBIE HMCCIEJOBAaHUS WU a’pO30JIbHBIE BHIOPOCHI
CBEZIEHbI K MUHUMYMY, II0Ka3aJlo, YTO B CPEeJHEM allbOel0 CHera B Tuamna3o-
me 300 — 3000 am B bapennOypre na 15-20 % wmenspme, yem B Hpro-
Anecyne. Pe3ynbraThl cpaBHEHHsI OTpaKeHbl Ha pUCyHKe. MccienoBaHus
BIIMSIHUS 3arpsA3HEHHs] Ha MPOHMKAIOUIYIO BIIIyOb CHEXHOTO MOKPOBa COJI-
HEYHYI0 paJMalMI0 BKIIOYANK B ceOsi CHHXPOHHBIE M3MEPEHUs TPUXOJIs-
eH, OTpakeHHOM W MpOHUKarolel paaranuu B nuanasone @AP. B kax ot
TOYKE HAOIIONEHUM OTOMpanuch NPOObI CHEra M3 MOBEPXHOCTHOIO 5-TH CM
CIIOSI ISl TIOCJIeAyIoIIeH (QUIbTPaliy paciIaBIeHHBIX 00pa3noB (mpob Bo-
Ibl) U OTpe/eeHUs] YPOBHs 3arpsizHeHHs1 (oObeMHasi KoHIeHTpauus). Ha-
OJTI0IeHHS IPOBOIIIIMCH B Pa3IMYHBIX MecTax mocenka bapeHnoypr, koro-
pBle BU3YaJIbHO OTIMYAIUCH 10 CTETIEHH 3arps3HeHusI cHera. MakcuManbHas
KOHIIEHTpALH 3arpsA3HAIONIMX BelecTB cocTasuia 1.93 r/in, MUHUManbHas -
0.1 r/n. BennunHa ocnabieHUs] CONHEYHOW pajuallid B BEPXHEM S5-TH CM
cioe cHera coctaBuia oT 50 1o 100%. B Toxke BpeMs B MHTepBasie 3arpss-
Herus 0.12 - 0.73 1/n (Hanbostee XapaKTepHbBIE BETHYHUHBI) HE yAAJIOCh YeTKO
BBISIBUTH 3¢ (peKT yBenndueHus ocnabieHns NPOHUKAIOLIEH pagualiy 3a CUeT
MOTJIOIICHHST YTIIepOJOCOAep)KalllMMU  YacTUlaMu. [lponmomkeHue momo0-
HBIX HATypHBIX HAaONIOJIEHUI W HAKOIUICHWE HOBBIX JAaHHBIX, OUYEBUIHO, I10-
3BOJIUT KOJIMYECTBEHHO OLICHUTH ITY 3aBUCUMOCTb.
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Pucynok 1. Anvbedo cueza 6 nocenxax bapenyoype u Hvro-Anecyn.

Hccreoosanue gvinonneno npu ¢gunancosoii noodepocke PODU ¢ pamxax
Hayunozo npoexkma Ne 12-05-00780 _a, a maxoice 8 pamrkax 08yXcmopoHHe20

compyonuuecmea c¢ Hopeesxcckum Ilonsapuviv unHcmumymom (npoexkm
ARCDIV).
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MeToauka AMCTAHIMOHHO YIPABJISIEMOr0 IKCIIEPHMEHTA
10 MCCJIEJOBAHUI0 AKYCTHYECKHX CBOHCTB CHEKHOT0
MOKPOBA B YCJIOBHAX €CTECTBEHHOI0 3aJeTaHusl:
ce30H 2012 roga — pe3yabTaThl H3MEpPEeHUH

J1.3. Kapauyn, A.A. Ilomanog
@I'BYH Cneyuanvioe KOHCMPYKMOopcKoe 610po cpedcme asmomMamus3ayuy Mop-
ckux uccneoosanuti [[BO PAH, 2. FOxcno-Caxanunck, Poccus

Technique of remotely controlled experiment in studying
acoustic properties of snow cover in natural occurrence:
season of 2012 - measurement results

L.E. Karachyun, A.A. Potapov
Special Research Bureau for Automation of Marine Researches FEB RAS, Yuzhno-
Sakhalinsk, Russia

O0paboTKa pe3yabTaTOB M3MEPCHHUN B 3KCIICPUMEHTAX, MPOBEIEHHBIX B
2012 ropax, BBIIBMJIA OCOOCHHOCTH PACHpPOCTPAaHEHUs 3BYKa B CHEKHOM
MOKPOBE, B YACTHOCTH OTJIMYUS B PACIPOCTPAHEHUHM HMITYJIbCA B3PHIBHOTO
TUIIA ¥ UMIYJbCa C TOHAIBHBIM 3aIlOJIHEHUEM, 3aBUCHMOCTH OCIAOICHHS
aAMILUTUTY bl 3BYKOBOM BOJHBI OT €€ Y4acTOThI, & TAKXKE BETHYUHBI BPEMECH-
HBIX 3aJICPKEK MPHU PACHPOCTPAHCHHU CUTHAJA, KOTOPBIC MO3BOJISIOT OIpe-
JICITUTh 3HAYCHHS CKOPOCTH 3BYKa B CHETY.

Abstract. Processing of measurement results in experiments conducted in
2012, revealed features of sound propagation in snow cover, in particular
differences in propagation of pulse of explosive type, and CW-filled pulse,
dependence of sound wave amplitude attenuation on its frequency, and the
values of time delays in propagation of signal, which allows to determine the
value of sound velocity in snow.
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MeToauka TUCTAHIUOHHO YupaBJsa€eMoOro 3KCriepuMeHTa 1o uc-
CJICA0OBAHUI0O AKYCTHYCCKHUX CBOMCTB CHEKHOIO MMOKpoBa B yCJI0-
BHUAX €CTCCTBCHHOI'0 3aJICraHUusd

JI.3. Kapauyn, A.A. [lomanos, H.U. Ilpasxcenyes
@I'BYH CneyuanvHoe KOHCMPYKMOPCKOe 610po cpedcme agmomamu3ayuu Mmop-
cxux uccaeoosanuii /JBO PAH, 2. IOxcno-Caxanunck, Poccus

Technique of remotely controlled experiment in studying acoustic
properties of snow cover in natural occurrence

L.E. Karachyun, A.A. Potapov, N.I. Pryazhentsev
Special Research Bureau for Automation of Marine Researches FEB RAS, Yuzhno-
Sakhalinsk, Russia

Bricokast BpeMeHHass U3MEHYUBOCTb CTPYKTYpPbI CHEKHOIO IIOKPO-
Ba HE IO3BOJISIET BBIOJIHUTD JOCTATOYHO KOPPEKTHBIE UCCIENOBAHUS
cHera B Ja0OpaTOpHBIX YCIOBUsX. MccnenoBanusi (QU3HMUECKUX
CBOMCTB CHEra aKyCTUYECKMMH METOAAMH B YCIIOBUAX €CTECTBEHHOTO
3ajeraHust TpeOyIOT TNPUMEHEHUS COBPEMEHHBIX TEXHHUYECKUX
cpeacTB GOPMHUPOBAHUS U IpUEMa 30HIUPYIOMINX aKyCTHUECKUX CHT-
HAJIOB, a TaK € JIUCTAHLIMOHHBIX METOOB YIIPaBICHUSA HKCIIEPUMEH-
TOM M HAKOIUICHUS! U3MEPUTEIbHON HH(DOpMAITUH.

Hcxons u3 aToro, u ObUT MPOBEJEH PsIl SKCIIEPUMEHTOB TI0 HCCIIe-
JIOBaHUIO aKyCTHUYECKUX CBOWCTB CHEKHOI'O IIOKPOBA.

Abstract. High temporal variability of snow cover structure does
not allow a sufficiently correct study of snow in laboratory. Studies of
physical properties of snow by acoustic methods in conditions of natu-
ral occurrence require the use of modern means of formation and re-
ception of probing acoustic signals, as well as remote control of expe-
riment flow and accumulation of measuring information.

Based on this, series of experiments to study the acoustic properties
of snow was carried out.
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Mogaeas |l 3Heprum cIBUroBOro pa3pyuieHus
0CJ120JIEHHOT'0 CHEKHOI'0 CJI0H IO
CHEKHOM JOCKOH HA OCHOBE MOJIEBBIX JAHHBIX

/. Mak-Knane
Yuusepcumem bpumancxkoii Konymbuu, Banxyeep, Kanaoa.

Mode I1 weak layer snow slab fracture energy
from field measurements

D. McClung
Department of Geography, University of British Columbia,
Vancouver, Canada

Dry snow slab avalanches release by propagating shear fractures (mode
I) in the weak layer under the snow slab. The most fundamental fracture
property in the release process is the fracture energy: the energy needed to
drive a fracture through intact material in the weak layer per unit area (J/m?).
In this paper, | provide calculations for the weak layer fracture energy based
on hundreds field tests for 35 different weak layer/slab combinations from
propagation saw tests.

The tests contain measurements of the critical length for mode Il propa-
gation, the slab density and depth, slope angle, weak and weak layer crystal
forms.

The results are compared with previous results published based on data
from fracture lines of natural slab avalanches in Geophysical Research Let-
ters (2007). Both sets of calculations are based on the assumption of quasi-
brittle behavior for weak layer fracture. The comparison shows that both sets
of calculations imply a log normal probability density function for the frac-
ture energy. The calculations from the field tests are shown to be compara-
ble, but slightly less ,than the values obtained from slab avalanche fracture
lines. Part of the difference is due to a lower density range for the field tests.
Also, the field tests were performed at a rate which is not fast enough to guar-
antee completely elastic behavior which implies apparent fracture energy.

The field tests were performed with for a slab with the downslope end of
the slab being a free surface whereas for slab avalanche formation both ends
of the critical length prior to propagation are in the interior of the slab. This
implies different longitudinal stress conditions in the fracture propagation
condition represented by the critical mode 1l stress intensity factor. In this
paper, 11 pairs of critical lengths for different slab- weak layer combinations
with and without a free surface are used to estimate the effect of longitudinal
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stress conditions needed to compare critical length calculations for the two
cases. This enables translation of the hundreds of tests from propagation saw
tests to the avalanche case.

It is shown that, in the avalanche case, the critical length is somewhat
more than twice the length in the propagation saw tests. This is an extension
to the quasi-brittle case of work | published in Journal of Geophysical Re-
search (2011) and with much more data.
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3KC1’[epI/IMeHT 0 BO3AE€HCTBHIO CEHCMHUYECKHUX
KoJIe0aHui I'PyHTa Ha CHEXKHBII IMMOKPOB HA CKJIOHE

X. Mamcycuma', 1O. Xapaoa®, C. Kacamypa*?,

M. Mamcy3a6a1, X Hamwypa1
YHayuno-uccnedosamenvcruii uncmumym spaxcoanckozo
CMpOUmMenbCmea 8 X0JI00HbIX PeSUOHAX,
Hayuno-uccnedosamenvckuil uncmumym
2PaNCOanCKux uccredosanutl, gnonus,
Toxokckoe pezuonansroe 610po, Anonus

Experiment on response of snowpack on slope to seismic ground motion

H. Matsushita®, Y. Harada®, S. Kasamura®?,
M. Matsuzawa’, H. Nakamura®
ICivil Engineering Research Institute for Cold Region,
Public Works Research Institute, Japan;
“Present affiliation; Tohoku Regional Bureau, Japan

Earthquake-induced snow avalanches have been reported recently in Ja-
pan and caused closures of roads. To evaluate a risk for occurrence of the
earthquake-induced snow avalanches, response characteristics of snowpack
to ground motion due to earthquake have to be considered as factor for snow
failure. However, the response characteristics of snowpack on slope to seis-
mic motion have not been investigated enough. In this study, an experiment
was carried out to clarify the response of snowpack on slope to seismic
ground motion.

In the experiment, snow blocks which were cut from natural snow were
put on slope (length; 55 cm, wide; 50 cm) with inclination of 30 degrees
fixed on table (2 m by 2 m) of vibration device, and then snow block on
slope were given horizontal vibration. Height of snow blocks were 64 cm
(snow block-H; High) and 41 cm (snow block-L; Low). Two snow blocks
had the same snow grain types and consisted of rounded grains with density
of 411 — 474 kg m™ and grains of melt forms with density of 395 — 535 kg
m™. Layers in snow blocks were parallel to the slope. Accelerations of table
of vibration device (i.e., input accelerations) were given horizontally to be
constant as 0.1, 0.3, 0.5 and 0.7 G (1 G = 9.8 m s2) with periods of vibration
that changed from 0.1 s to 1 s within 3 minutes. Accelerations of snow block
(i.e., response accelerations) were measured using accelerometer (Hexahe-
dron; 18 x 18 x 24 mm?®, mass; 40 g) inserted into snow block at different
three height positions.
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The results revealed that the response accelerations of snow block-H
were larger than that of input acceleration, but the response accelerations of
snow block-L did not changed on comparing with input acceleration. In the
case of snow block-H, the response accelerations of snowpack on slope de-
pended on period of horizontal vibration. In case of input acceleration of 0.3
G, for example, maximum value of difference between the response and the
input accelerations was measured when the period of vibration was approx-
imately 0.2 s. The response accelerations of snow block-H at heights of 52,
29 and 9 cm were 4.2, 2.7 and 1.6 times as large as that input acceleration.
According to time series of accelerations, phases of the response accelera-
tions tend to be late to that of the input acceleration. In addition, the response
accelerations in direction to surface of snow were larger than that in direc-
tion to bottom of snow. This suggests that tensile stress acting normal to
snow layers is more important for failure of snowpack on slope than com-
pressive stress as the earthquake occurred. Consequently, for evaluating the
risk of occurrence of earthquake-induced avalanches, the response accelera-
tion of snowpack on slope to the seismic ground motion has to be considered
as additional stress acting snow.
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OneHka UMIYJIbCHOTO AABJIEHUS] CHera
BO BpeMsl CHeromnajaa

X. Mamcycuma', M. ¥»0d", C. Kacamypal’z,

M. Mamcymsal, X Hakamypal
YHayuno-uccrnedosamenvcruii uncmumym spaxcoanckozo
CMpOUmMenbCmea 8 X0JI00HbIX Pe2UOHAX,
Hayuno-uccredoeamenvckuti uncmumym
2pascOancKux ucciredoseanuil, Anonus,
Toxokckoe pezuonansioe 61opo, Anonus

On estimating impulsive pressure due to falling snow

H. Matsushita', M. Ueda®, S. Kasamura?,
M. Matsuzawa’, H. Nakamura®
ICivil Engineering Research Institute for Cold Region,
Public Works Research Institute, Japan;
*Present affiliation; Tohoku Regional Bureau, Japan

Impulsive pressure due to falling snow is important factor for considering
of possibility of accidents caused by falling snow from structures on road
such as road information sign. In previous studies, the impulsive pressure
given from falling ice and/or hard snow with high density has been measured
well, but the pressure due to snow with low density and low hardness has not
been understood enough. For that reason, experiments were carried out to
examine the impulsive pressure due to falling snow with low density.

In the experiments, snow blocks, which were cut from natural snow ac-
cumulated on the ground and formed to cubes with edge length of 10, 20 and
30 cm, were used and then were fallen freely from heights of 1 — 6 m. The
snow consisted of rounded grains and grains of melt forms with densities of
240 - 380 kg m? Hardness of snow measured using portable force gage
were 9 — 455 kN m 2 and snow temperatures were below freezing. Impulsive
force F due to falling snow was measured using load measurement device
put horizontally on the ground. The device has two steel plates with thick-
ness of 9 mm and three load cells were installed between the plates. The im-
pulsive force F (N) is sum of three measurements. Dividing the maX|mum
value of F by contact area of snow block at moment of collision S (m?) gives
impulsive pressure P (N m™).

From results of the experiments, although the impulsive pressure was re-
lated to snow density and mass, these relations depended on snow grain type
and were not significantly. However, snow hardness had closely relation to
the impulsive pressure due to falling snow. The relationship between the
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snow hardness and the impulsive pressure did not depended on snow grain
type, mass of snow and height of falling. Therefore, snow hardness is used to
examine as follows. Because snow used in the experiments has low density,
we consider phenomena of collision of falling snow not as rigid body but as
fluid. The impulsive pressure P (N m™) can be given theoretically from ex-
pression (1).

P=kpVZ? (1)

Where, p is snow den5|ty (kg m™), V is velocity of falling snow at mo-
ment of collision (m s™) and k is coefficient which depends on snow charac-
terlstlcs Regression anaIyS|s between coefficient k and snow hardness H (kN
m) gives an expression (2) which has correlation coefficient of 0.69.

k=0.0079 H + 1.53 (2)

The coefficient k can be estimated from expression (2) using snow hard-
ness, and then the impulsive pressure P is obtained by substituting of esti-
mated k, snow density p and velocity of falling snow V into expression (1).
Comparing of estimated impulsive pressures with measured values indicated
that close relationship between these values with correlation coefficient of
0.82, its relation is statistically significance with significant level of 95 %.
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OCo0eHHOCTH XMMHYECKOI0 COCTABA CHE:KHOT0 MOKPOBAa
B baiikanbckom perunone

O.I'. Heysemaesa, JI.M. Copokosukoesa,
H.A. Onuwyx, H.11. Ce3vko, H.H. /lonamuna
@I'BYH Jlumnonocuuecxuti uncmumym CO PAH, e. Upxymck, Poccus

Peculiarities of the chemical composition of the snow
cover in the Baikal region

O.G. Netsvetaeva, L.M. Sorokovikova,
N.A. Onishhuk, N.P. Sezko, I.N. Lopatina
Limnological Institute SB RAS, Irkutsk, Russia

[IpencraBieHbl pe3ynbTaThl UCCIEAOBAHNS XUMUYECKOTO COCTaBa CHEX-
Horo mokposa (CII), orobpannoro B Mapte 2012 T. B pa3HBIX IO aHTPOIIO-
TeHHOW Harpy3ke paiioHax balikamsckoro perumona. Hambonee 3arpszaen CII
B MPOMBINUICHHBIX IeHTpax Mpkyrckoit obnactu (rr. lllenexoB, AHrapck,
HpkyTck). MI/IHepanmaum CHETOBBIX BOJI (CB) W3MEHTACh B mpenenax 13-
109 mr/nm®, B cpemnem coctasisis 39-43 mr/av’. B Illenexose 3adukcupo-
BaHbl MAaKCHMAIbHbIE KOHICHTPALMH MApKEPOB aTIOMHHHEBOTO NMPOH3BOLL-
CTBa — (bTO}B)HL[OB (10 22,3 mr/mm®), Hatpust (o 25,2 mr/am®), anmromuHus (10
14,2 mr/am”). Cpemnee coaepxanue propumos B 30 pa3, Hatpus — B 19 pas,
ATIOMUHUA - B 22 pa3a BbIIe, 9eM B AHrapcke m Upkyrcke. B AHrapcke
OTMEYEeHBl HAaMOONbIINEe KOHIIEHTPAINA TPAacCepPOB TEIJIOIHEPTeTHUECKON
oTpaciu — cynb(}haToB, THAPOKAPOOHATOB W KaNbLHs, a TaKK€ HATPATOB U
Maprasiia. MaKchaanHe BenmmauHB! pH (9,4-10 2) KOHIIEHTpaluii HUTpa-
T0B (9-13 Mr/mv’) u mapranma (225-232 Mkr/am®) omnpeseleHsl B paiioHe
3aBoma monuMepoB, 3A0 «llpmyuan», HepTexuMHUUecKoro KoMmOWHATA W
TOI. B CII Upkyrcka 3adukcupoBaHbl Hanboee BBICOKHE KOHLICHTPALHH
LMHKA W BaHAIMS, C MaKcuMyMaMu (57 u 23 MKr/aM°) B paifoHe aBHALMOH-
HOTO 3aBOJa.

IIpn ymameHuu OT NPOMBINUIEHHBIX LEHTpoB 3arpssHenne CII pesko
CHU3WIOCHh. Tak BIONb aBTOTpacchl I'. MpkyTrck - moc. JluctBsHka (1oro-
3amagHoe ToOepekbe 03. baiikan) munaepamm3anus CII B ocHOBHOM OblTa
HeBbICOKa, 6-15 mr/mv’, pH - 4,8-5,2. Pe3koe MOBBIMICHHE STHX BEINYHH
PETHCTPHUPOBAIIOCH TONBKO B 30HE BIHSHHS JIOKAJTHHBIX HCTOYHHUKOB (KO-
TeJabHas, KPYyHmHBIA mocenok). OcoOeHHOCThI0 XUMHUYecKoro coctaBa CB
5TOT0 MaplipyTa SBIAETCA CPABHAMOE C HpxyTckoMm conepxaHue CBHUHIA
(0,53 mxr/mm”). B CI1, oto6parroM co mpaa FOxHoro baiikara, MuHepaim-
3anys, KOHIICHTPAINH TJIABHBIX MWOHOB-HUTPATOB, CYIh(HATOB, KaJIbIHs ObI-
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JU HUXKe, 4yeM 1o Mapupyty Mpkyrck-JIluctBsuka B 1,2-4 pasa, BEIMHMHA
pH ne npessimana 5,6. Comepxanue xe CBI/IHHa (0,62 MI(F/I[M ) B cpemHeM
naxe Boimre, ueMm B Upkytcke (0,5 Mkr/am’).

Uccnenoanun CII na CeBepHom baiikaine (co yibna o3epa U Ha BogocOo-
pax pek: Bepxnsas Anrapa, Kudepa, Xomnomguas, Pens, Trisf), a Takke BIOIb
aBToTpacchl: T. CeBepobaiikanbek - moc. JKuranoso - r. MpKyTck mokazanu
HaUMEHBIIIEe €ro 3arpsA3HeHHE Ha y4acTKe CeBepo6aHKanLc1< — Xuranoso.
Cpenusiss munepanu3aius CB 3xech cocraBuia 7,3 Mr/z[M BenuunHa pH -
5,6, KOHUCHTPAIK IMABHBIX HOHOB - KAlbIA (0 6 mr/nm®) u murparos (1
MF/I[M ) 6BUIM MUHUMAJIBHBIMH 110 CPAaBHEHUIO C JPYTUMHU 00CIeIOBAHHBIMHU
teppuropusmu. 1Ipu npoasmxennu ot noc. JKuranoso k r. UpkyTcky MuHe-
payM3anys U colep)kaHue HUTPATOB, CyiIb(aToB U Kaabsiusd B CB B cpenHem
yBenMYMINCh B 2-3 pa3a. Ha 3ToM ydacTke 3aperucTpupOBaHbl MOBBIIIEH-
Hble KOHIIEHTpAalUKd OONBIIMHCTBO MHKPOKOMIIOHEHTOB, X COJEpXKaHHE B
cpenneM B 3,6 pa3 BEHINIE, YeM Ha y9acTKE CeBepO6aHKaJIBCK — JKuranoso.
HauGonsmas B cpeasem muaepammsamys (20,9 mr/avm’) n Bemuansa pH (6,5)
ompenenensl B CIT OacceliHOB McciaenoBaHHBIX peK. [loBBIIEHHBIE KOHIICH-
Tpauuy OOJBIIIMHCTBA 3arps3HAIONIMX KOMIIOHEHTOB 3apEeTrHCTPUPOBAHBI B
yctee p. Tois, rae Haxonutres . CeBepobaiikanbCK, U B paiioHe Toc. 3aped-
HBI. MUHNMabHBIE 3HaYeHHs 3apeructpupoBansl B CII Ha moGepexne p.
Bepxusas Anrapa. B CII na npny CeBepHoro baiikana munepanu3zamus B 1,7
pa3 HmKe, ueM B OacceitHax pek, pH mamo oTinmgaercs.

Takxum oOpazom, nccienopanus xumrdeckoro coctasa CII B baiikamsckom
peruoHe BRIABUIM HaWMEHbIIIee 3arpsa3HeHne Ha ydacTke CeBepoOailkambek —
JKuramoBo. Hanbomnee BbICOKa aKKyMyJISIusi 3arpsi3Hstonux BemectB B CII
KPYITHBIX IPOMBIIIICHHBIX HEHTPOB (IT. MIpKyTCcK, AHTapck, [llenexos).
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IKCIEePUMEHTAJIbHbIE HCCIe10BaHus 3P PeKTHBHOTO
K03 puuueHTa TENJI0NPOBOJHOCTH CHEKHOI0 TOKPOBA
3anmagHoro lHnundeprena (Hopserusi)

H.U. Ocoxun, A.B. Cocnoeckuii
@I'FYH Uncmumym eeoepagpuu PAH, 2. Mockea, Poccus

Experimental study of the effective heat conductivity of snow
cover (West Spitsbergen, Norway)

N.I. Osokin, A.V. Sosnovsky
Institute of geography of RAS, Moscow, Russia

Temmo3amMTHBIE CBOWCTBA CHEXHOTO TOKPOBA OMPEHEISIOTCS €ro Tep-
MUYECKHM COTPOTHUBICHHEM. TepMHUYecKOoe COMPOTHBIEHHE CHEXHOTO II0-
KpOBa 3aBHCUT KaK OT CTpaTurpauu CHE)XHOTO MOKPOBa, Tak U 3PQeKTUB-
HOTO KO3 UIMIEHTa TEIUIONPOBOJHOCTA CHera. l3BecTHBIE 3aBUCHMOCTH
K03 HIIMEeHTa TEIUIONPOBOJAHOCTH CHEra JaroT OONBLION pa30poc 3Haue-
HUH TPU OJHOH TIOTHOCTH cHera. OHOM W3 IPUYHH 3TOTO SIBIISIETCS 3aBU-
cUMOCTh (P PEKTUBHOTO KO(D(DUIMEHTa TEIUIONPOBOJAHOCTH OT CTPYKTYPHI
chera. Llenpro uccnenoBanuii ABIAIIOCH onpeneneHue K03)HUIHEHTOB TeM-
epaTyponpoBOTHOCTH — a U TeronpoBoanocT — | cHera pasHo# cTpyk-
TYpPHI [0 JaHHBIM TOJEBBIX U3MEPEHHH TeMIEePaTypHOTO PEKUMa CHEKHOTO
mokposa B paiione 3amagdoro nmunbdeprena secuoit 2013r.

[IpencraBieHsl pe3ynbTaThl SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUIN TeMIie-
paTypHOro peKMMa CHera pa3Hoil CTpyKTyphl. ToNMHa CHEKHOTO OKPOBa
npeBblmana | M U oH ObUI CIO0KEH U3 CIIOEB CHEra pa3HoW CTpYKTYpbl. s
M3MEpEeHHs TEMIIEpPaTyphbl CHETa UCTIOIb30BAIUCH TEPMOXPOHBI C TOUHOCTBHIO
m3mepennii 0,06°C. TepMOXpOHBI pacrojaraiuch Ha PaCCTOSHUH S5 CM ApPYT
OT Apyra. B KaxxnoM sKCIepuMeHTe 3aIlliCh TeMIIepaTypbl MPOBOAMIIACH C
uHTepBaJioM B 20 MUH. B TeueHHe 3-6 yacoB. MI3amMepeHus: mpoBOAMIUCH Kak
B peXMME HarpeBaHMs, TaK U OXJIaXKAEHHs TIOBEpPXHOCTU cHera. IIpu uckyc-
CTBEHHOM HAarpeBaHWd TOPU3OHTAIBHOM IOBEPXHOCTH ECTECTBEHHOTO
CHE)KHOT'O TOKPOBa MCCIIelyeMasi 4acTh CHEKHOI'O MOKPOBA M30JUPOBAIACh
OT OCTAJILHOTO MAacCHBa IS MMPEAOTBPALICHHUS TOPU30HTAIBHOTO TETIOBOTO
noroka. [Ipn M3MEepeHnH TEMIEepaTypHOTO PEXHMa BEPTHKAIBHOH CTECHKH
mypda JaTINKU TOMEIAINCh B CIIOW CHeTa BRIOpaHHOM CTPYKTYpHI. M3me-
HEHHE TeMIIepaTypbl OOKOBOW MOBEPXHOCTU CHETa MPOUCXOAMIIO 3a CUEeT
CYTOYHOTO XOJIa TEMIIEPaTyPhl BO3AyXa.

Pacuer ko3¢ dumenta TemmnepaTyponpoBOAHOCTH MTPOBOJHUICS Ha OCHO-
BaHUU ypaBHEHUS TEIUIONMPOBOJHOCTH Dyphe IJs HECTAMOHAPHOTO OJHO-
MEPHOTO TEMIIEPATyPHOTO TI0JIS, 3aITUCAHHOTO B KOHEYHBIX Pa3HOCTSX:
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Dt/Dt = a D2t/Dz2.

rae At u Az — mar mo BpeMeHH | 1o TiyOnHe TONIM rpyHTa; At — me-
pemnan TeMIiepatypsl B CHery depe3 MOMEHT BpeMeHu At (B eBoit yactn) u
Ha pacCTOSHUU paBHOM Az (B IpaBOW YacTH YpaBHEHHUS).

[IpaBast yacTh 3TOr0 ypaBHEHUS ONPE/CIIACTCS [0 IPAJUCHTaM TeMIIepa-
TYpHI B BBIIIE U HUXKEJICKAIEM CJIO€ 10 OTHOIICHHUIO K TOPU3OHTY Z B MO-
MEHT BpeMeHH T. [loaTomy [yt olieHKH KoddduimeHTa temieparyporpo-
BOJHOCTH a IS TAHHOTO THIA CHEera HeOOXOAMMO M3MEPUTH TEMIIEepaTypy
Ha TpeX TOPH30HTaX TOJIIN M €€ NWHAMHUKY B ropu3oHTe z. Ilpm sToMm xa-
pakTep TEIUIOBOTO Mpollecca B MEPUOJ HAOIIOJCHHH JTOIKEH OTBEYaTh YC-
JIOBUSIM OXJIaXKACHUS WM HarpeBaHus. B pe3ynbrare u3MepeHHui 1 pacyeToB
ObuH TosTy4eHsl 6onee 100 3HaveHul KO3 GUIIMEHTa TEMIIEPaTyPOIPOBO/I-
HOCTH M TETUIONPOBOJHOCTH CHera. Pe3ynbTaThl H3MEpeHUH MoKa3anu ciie-
TTyToIIiee.

Cpennee 3HaueHne Kod(h(HUIMEHTa TETIONPOBOAHOCTH TIYOMHHON W3-
MOpPO3H MIOTHOCTHIO 280 Kr/M3 U pasMepoM KpUCTAIOB 1-2 MM B peKuMe
oxnaxaenus cocrapisier 0,08-0,09 Bt/(M°C). B pexxume oxiaxaeHus ¢ poc-
TOM TEMIIepaTyphl CHETa yBEIMUUBAETCSl KO3 PUIMEHT TemIonpoBOAHOCTH,
a C pOCTOM TeMITepaTypHOro rpaauenra 3HadeHune | ymennnaercs. B pexu-
Me HarpeBaHUs 3aBHCHMOCTh 0OpaTHasi — ¢ pocToM Temreparypbl | ymeHb-
maercs. Bo3aMoOXHO, 3TO 00yCIOBIEHO T€M, YTO TIOTOK BOJSHOTO Iapa HUeT
OT MOBEPXHOCTH BIrIyOb CHEXHOTO MOKpoBa. Ilpu ero koHmeHcanuu B XO-
JIOJTHOW TOJIIIE MJCT TEIUIOBBIJCICHUE, KOTOpPOe co3naeT 3PQeKT Harpesa-
HUS ¥ pocTa TeronpoBoanoctu. [Ipu atom I = 0,1 B1/(M°C). DtoT s3ddext
MIPOSIBIISIICS JUTSL CHETa pasHod CTPYKTypsl (puc.l). Jms mMenko3epHHCTOro
cHera mioTHOCTEIO 370 kr/M3 3uauenue | cocramser 0,15-0,2 B1/(M°C).
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HN3MeHuYnBOCTbL CHEra u pa3paﬁoTRa CUCTEMbI
MOHHUTOPUHTIA I OCHKHA CTA0OMJILHOCTH CHEra

IL.A. Yepnoyc
Lenmp nasunnoti 6esonacnocmu OAO "Anamum"”, Kuposck, Poccus

Snow variability and monitoring system’s designing
for snow stability assessment

P.A. Chernous
Center for Avalanche Safety, “Apatit™ JSC, Kirovsk, Russia

It is known that snow properties are variable in time and space. Not so
much is known about quantitative parameters of the variability. Monitoring
of snow characteristics in avalanche starting zones for snow stability as-
sessment usually (in the best case) is carried out in a few points irregularly in
time and obtained data subjectively transfer to other points and areas of the
starting zones and to other moments to assess snow stability. How are valid
these transfers? How does spatial and temporal representativeness of point
measurements depend of the spatial and temporal variability of the snow
characteristics? What criteria should be applied to designing of the monitor-
ing systems, especially for the systems based on point measurements? Which
characteristic’s variability is negligible to snow stability assessment and
which one should be taken into account? These and other questions have
been raised in the work. To get answers to the questions an approach that
considered spatial and temporal distributions of snow characteristics as reali-
zations of random fields (processes) was used. The results of numerous mea-
surements of snowpack characteristics (snow surveying) obtained in moun-
tains of different geographical areas were a source of information on snow
variability. Such statistical methods like variance and correlation analysis
and also spectral analysis were used to clarify temporal and spatial statistical
structure of snow characteristics and to assess its statistical parameters. Ac-
curacy of linear interpolation and accuracies of substitution of mean integral
value and mathematical expectation by mean arithmetical of point measure-
ments are suggested to use as criteria of the monitoring system quality. Why
are they? Interpolation is the only possible method to monitor snow charac-
teristics at the points (or moments) where they have been not measured.
Sometime precise data on snow characteristics at separate points on a slope
are not important, but mean integral value for some area (or some period) is
required. Mathematical expectations (and other statistics) of the snow cha-
racteristics are required to statistical simulation their temporal and spatial
realizations and the accurate the better. The statistical simulation seems now
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the most powerful instrument for probabilistic snow stability assessment on
data of the point measurements.

The assessments of the parameters of the spatial and temporal statistical
structure of snow depth, density, shear strength and temperature, obtained
for the Khibiny Mountains, the Caucasus and mountains of Siberia, have
been presented in the work. Tables of errors for different plans of the moni-
toring systems have been calculated. A sensitivity of different models for
snow stability assessment to accuracy of the input data is discussed.

38



ITapamerpu3anus pacnpeaejeHus BA3KOCTH
reTeporeHHo cpeabl MeToAaMu
paaMaJIbHO-0a3MCHBIX QyHKIUH

A.H. Yemuvipooukuii
DI'FYH Jlanvuesocmounsiii ceonocuyeckuti uncmumym JBO PAH,
2. Braousocmox, Poccus

Parameterization of heterogeneous distribution
of viscosity among the methods of radial basis functions

A.N. Chetyrbotsky
Far East Geological institute FEB RAS, Vladivostok, Russia

UuciieHHOE M3y4YeHHUE BEIICCTBEHHOW TMHAMUKHU TE€TEPOTCHHBIX CPEIl BBI-
MIOJTHSIETCSI HA OCHOBAHUHU TOJIOKECHHSI O TOM, YTO OHO (BEIIECTBO) aJcKBaT-
HBIM 00pa30M COOTBETCTBYET HEKOTOPOH cpene (HBIOTOHOBCKOU KHUIKOCTH,
cpenam MakcBemia uinn KensBUHA W T.JA.) C ONPENCICHHBIMU PEOJIOTHYC-
CKUMH CBOMCTBaMH. BaXxHEUIIMM M3 HUX SIBIISIETCS BI3KOCTh CPEJBI - XapaK-
TEPUCTUKA KOHTAKTHOTO COMPOTUBIICHUS MEPEMEIICHUIO OJHUX JacTeH pac-
CMaTpUBaEMO#l CHCTEMBl OTHOCHUTEIBHO APYTHX €€ dYacTel (BHyTpEeHHEe
Tpenue). Pe3ynbrar Takoro TpeHHs MPUBOAWT, B TOM YHCIE, K JUCCHUITAITHHA
Tera (T.e. PHEPTUH), KOTOpast pacXoayeTcs Ha 3TO mepemernienne. M3 gero
CIEeIyeT, YTO BSI3KOCTH BO MHOTOM OIPEICNIICT MPOCTPAHCTBEHHO-
BPEMEHHYIO TUHAMHKY. AHAIN3 XapaKTepa paclpeciieHUs BI3KOCTH TaKKe
B)KEH JJI IOHUMAHUS MaTEPHATEHBIX CBOUCTB 3EMIIH.

B macrosmee BpeMsi OTCyTCTBYET CTpOTasi TEOPHUS BSI3KOCTH pacCMaTpH-
BaeMbIX cUCTeM. [loaToMy Ha MpaKTHKE MUPOKO MPUMEHSIOT PSJ dMITHPH-
YECKUX W TOYIMIUPHIECKUX COOTHOIIECHUH, B 3HAYUTEIHLHOW Mepe oTpa-
JKaIOIINX 3aBUCHUMOCTD BSI3KOCTH OTAENbHBIX KJIACCOB TEUYECHUS KUIKOCTH OT
TeMITepaTyphl, TaBIICHUS ¥ XMMHIECKOTO cocTaBa. [[yis omeHKu pacmupenene-
HUS BS3KOCTH TETEPOTCHHOW CHUCTEMBI (37€Ch NMPUMEPOM TaKOW CHCTEMBI
BBICTYIIaeT MaHTHS 3e€MJIM) MCIOJIB30BAJICSA ammapaT pagralibHO-0a3MCHBIX
(GhyHKIOHNA, B paMKax KOTOporo ¢popMaabHasi MOCTAHOBKA 3a/1ayl 3alHMCHIBa-
ercsi B BUJE: IO 3aJaHHOMY IMCKPETHOMY Ha0Opy 3HA4eHUil HEKOTOpPOM
byHKIIHI {'I:iof(Xi),Xi iDI Rn,i=1>|}
clemyeT Tak momoOpaTh 3aBUCAIIEE OT Habopa mapameTpoB € coorHoure-
HHE 3
F(X,e)° Qa7 X-C_ |l.e)+ p(X), (1)
aro6sr ono fipu X ={x, I D I R",i=1_ 1} B nauGonsueii crenenu, B
CMEICJIC OTIPEACIIEHHOTO KPUTEPHs, OTBEYANIO OBl yKa3aHHOMY HaOopy. Jpy-
TMMH CJIOBaMH, TpeOyeTCs Tak BbIOpaTh pajvaibHbie 0a3uCHbIC (YHKIHMH
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| X- C |l,€) u ux nmapamerpos, a Takxke nomodbpats Beca {a., j =1, J}
u KOS(i)(b\I/IHI/IeHTI)I HCKOTOPOro MOJNMHOMA p(X), YTOOBI (f) B y3J1ax
{x 1DI R",i=1, I} obyuenns RBF kax moxHO B Gomblleii cTemeHu
COOTBETCTBOBAT 651 éf O f(x) X TDIR"i=1 I}. 3necy BBenens
o6osnauenns: D - N -MepHa;I 061aCTh onpez[eneHmI ¢$yHKIHNH;
{aj, j =1, J}- nabop uckombIxX BecoB; J- umcio HeHTpoB aus RBF wiu
KOJTMYECTBO CKPBITHIX HEUPOHOB (OMpeesieTcs NPH BEIYHCIUTEIBHBIX IKC-
NepUMEHTax JUls Kaxkaoro koHkperHoro ciyyas); F{|| X - C ||, ) - pamu-
ajpHas Oasucuast (hyHKIHUS C IEHTPOM B TOqu i
C O{C TID1 R", J 1 J} LECHTPBI paaranbHBIX GYHKITHIA;
e O{eg g=1,G} HapaMeTpLI RBF u HactpauBaemble rpu 00y4YeHUH Iia-
pameTpel COOTBeTCTByIOHII/IX BBIYMCIUTENBHBIX alropuTMoB, G - ux obmiee
KOJINYECTBO; - BBeJeHHas Ha R" HexoTopas MeTpuka (B GOJBIIMHCTBE
cllydaeB — 3BKJIMI0BA MeTpHuKa); P(X) - MHOTOYICH ONpPECICHHOH CTeTCHH.
B namsheiimem Besne paccMarpuBaeTes cutyamus p(X) © const ¥ Toraa
monaraercst Const © a N3 4ero cnenyer yBenudeHue Ha | pazMepHOCTH
Habopa a: a o{a J —f J +1}, rne B 3aBHCHMOCTH OT CHTyallMH Ha €ro
AJIEMEHTHI MOTYT Hajlarathes HEKOTOpBIE OrpaHWYeHNs (B YaCTHOCTH, CyMMa
3JIEMEHTOB IoJsiaraercs pasHoit 0 win 1).

Jnst mocTpoeHusT BSA3KOCTH OBUIM HWCIOJNB30BaHBl TPUBEACHHBIE B
[Cizkova H., Van den Berg A.P., Spakman W., Matyska C. The viscosity of
Earth’s lower mantle inferred from sinking speed of subducted lithosphere//
Phys. Of the Earth and Plan. Int., 2012, Ne 1, PP. 1-14] pe3ynsTarhl Uccie-
noBaHuil. Aprymentamu (1) BbICTymaeT BbIOOpKa 3HAYEHHWH IUIOTHOCTH,
TEeMIepaTypsl U 1aBICHHUS. Toraa 3Ha4YeHHE BA3KOCTHU CIEAYET (2).

logion(p, T, P) = Co + Xit=y CrexpilB, (o — py) + Br(T — Ty) +
LPP-Pr], (2)

25 25- =5 == lakHee
* Moggns,
24 a =244 -2 A
R 2|
' i 224 fﬁ\ 224 [4
- 1 ] L i i L |,
= ] | =210 b =217 3 l
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Pucynok 1. Ixkcnepumenmanvroe u MooenbHoe
pacnpeoenenus 6a3Kocmu.
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Yucnennsle onieHku mapametpos (o=22.413, €,=-3.156, C,=1.298, C3=-
2.906, C4,=2.452, B,=2.111x 1072, B;=2.197x 1078, 8,=8.968% 1075,

Pe3ynbraThl OLlCHUBAHUS NMPUBENCHBI HA PHCYHKE, U3 KOTOPOTO CIEIyeT
npuemiiemMas Ui IPaKTHKH aJeKBAaTHOCTh MOJIENH (2) SKCIepUMEHTaIbHBIM
JTAHHBIM.

Abstract. Numerical study of the real dynamics of heterogeneous envi-
ronments is performed based on the position that it (the substance) adequate-
ly corresponds to a medium (Newtonian fluid, Wednesdays Maxwell or Kel-
vin, etc.) with specific rheological properties. The most important of these is
the viscosity of the medium - characteristics of the contact resistance to the
movement of some parts of the system relative to the other parts (internal
friction). The result of such friction causes, including, for heat dissipation
(i.e., power) is consumed in this movement. From which it follows that the
viscosity largely determines the spatial and temporal dynamics. Analysis of
the nature of the distribution of viscosity is also important for understanding
the physical properties of the Earth.

Currently, there is no rigorous theory of viscosity of the systems. There-
fore, in practice, a number of widely used empirical and semi-empirical rela-
tions, largely reflecting the dependence of the viscosity of individual classes
of fluid flow on the temperature, pressure and chemical composition. To es-
timate the viscosity of a heterogeneous distribution system (here an example
of such a system serves the Earth's mantle) apparatus was used radial basis
functions, in which a formal statement of the problem can be written as: giv-

en a discrete set of values of a function {f, © f(xi),xiTD TRYi=1_1}

should be chosen so dependent on a set of parameters €
ratio

J

[o]
F(X.e)°aa;f(|X-C;[l,e)+ p(X), (1)

=1
thatit X ={x, TD T R",i =1, 1} is at the most, in terms of certain criteria
would meet a specified set. In other words, it takes so choose radial basis
functions f{|| X-C; ||,€) and their parameters, as well as pick up some

weights {aj, j =1, J}and coefficients of the polynomial p(X) that (1) in the
nodes of RBF {x, ID 1 R",i=1, I} learning how to be more in line
would be {f, © f(x.),x, TD T R",i=1_ I}. Here we introduce the nota-
tion: D T R" n- dimensional domain of the function; {a;, j =1, J} - set
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the desired scale J - the number of RBF centers or the number of hidden neu-
rons (defined by computational experiments for each case); (|| X-C, [|,€) -
radial basis function with center Cj- centers of radial functions;

C 0{CJ-’I\D‘I R",j=1, J} RBF and customizable options for training

parameters eo{eg,g =1, G} of the corresponding computational algo-

rithms G - the total number; || o|| - entered on a metric (in most cases R" -

the Euclidean metric); p(X) - a polynomial of a degree. In the future, all dealt
with the situation and if it is necessary. It follows an increase of one-
dimensional set: where appropriate to its elements may impose certain con-
straints (such as the sum of elements is equal to 0 or 1).

To build viscosity were used are listed in [Cizkova H., Van den Berg
A.P., Spakman W., Matyska C. The viscosity of Earth’s lower mantle in-
ferred from sinking speed of subducted lithosphere// Phys. Of the Earth and
Plan. Int., 2012, Ne 1, PP. 1-14], the results of research. Arguments (1) acts
as sample values of density, temperature and pressure. Then, the viscosity
should be (2)
logion(p, T, P) = Co + Xi=1 CrexpiB, (p — pi) + Br(T — Tp.) +
LPP-PL], (2)

Numerical estimates of the parameters: C;=22.413, C;=-3.156, C,=1.298,
C3=-2.906, C4=2.452, f,=2.111x 1072, f7=2.197x 107°, ,=8.968x 107°.

The estimation results are shown in the figure, which shows an accepta-
ble practice for the adequacy of the model (2) to the experimental data.
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Pasznea Il

CrpykTrypa, TekcTypa, cTpaTu(puKaAnMs
CHEKHOU TOJIIIH

Part 11

Structure, Texture, Stratification
of Snow Pack
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Pe3yabTaThl Hec1e10BAHMIT XapAKTePHUCTHK
CHEKHOT'0 IOKPOBA B JIAaBHHOCOOpax
€ Pa3HbBIM THIIOM PACTHTEJbHOCTH

LA Boﬁpoeal, AM. Eo6p032
‘orEyH Hanvuegocmounviii ceonozuueckuii uncmumym J{BO PAH,
Caxanunckuii punuan, 2. FOsxcno-Caxanunck, Poccus;
2Punuan OAO "PIKI]" Jlanvresocmounas scenesnasn 0opoad
Llenmp ouacnocmuxy u MOHUMOPUH2A YCMPOUCME UHDPACMPYKMYPbL,
2. FO0xcno-Caxanunck, Poccus

Results of research of characteristics of snow cover
in catchment with different types of vegetation

D.A. Bobrova', A.M. Bobrov?
'Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia;
?Branch of public corporation "Russian railway" far Eastern railway Center of di-
agnostics and monitoring of infrastructure devices,
Yuzhno-Sakhalinsk, Russia

B teuenue nByx ner B naBuHoomnacHbii nepuoa 2011-2013 romor B ja-
BUHOCOOpaX, pacrioJIOKEHHBIX B FOKHOH yacTh 0. CaxalWH Ha CKJIOHAax C
pa3HbIM THUIIOM PACTUTEIBHOCTU BBHIMIOJIHECHBI HAOJIOJMECHUS 3a XapaKTepOM
CHETOHAKOIUIEHH, ¥ cTpaTurpaduyeckie NCCiIeJ0BaHUs CHEXKHOM TOJIIIH.

Habnronenust nmpoBoauuck Ha T. JxxamOyn (c. CaHaTopHbII) U Ha FOT0-
3amagHoOM mobepexbe octpoBa CaxannH B HeBenbCckoM m XOJIMCKOM paii-
OHAax B JIABUHOCOOpAX, MOKPBITHIX KYPHILCKAM 0aMOYKOM, HU3KOTPABbEM U
JPEBECHOI PaCTHTENLHOCTHIO (TIMXTOBO-0EPE30BBIN JieC) ¢ MOJACTHIAIOIIEH
TTOBEPXHOCTHIO U3 OMABIIUX JIUCTHEB.

[poxoaky mypdhoB MPOBOJAMIN B TEYEHHE BCEr0 3UMHErO CE30Ha C MO-
MeHTa (OPMHUPOBAHUS YCTOHYMBOI'O CHEXHOI'O MOKPOBA JI0 BPEMEHU €ro
cxoxa. Ha crenke nrypda B CHEXHOH TONIIE BBIACISIN CIIOW, Pa3iUYaio-
mecs Mo TEeKCType, TBEPIOCTH W IBETY. 3aTeM MPOBOAWIM H3MEpEHHE
IUIOTHOCTH KaX/IOTO CJIOS, TeMIIEpaTyphl CHeTa Ha TPaHUIIE CIOEB, OMHCHI-
BaJI CTPYKTYPY U TEKCTYpYy CIOEB, a TaKKe MPOBOIWIN MakpodoTorpadu-
pOBaHME KPUCTAJUIOB CHEKHOM TOJIIIIH.

OTMmeueHo, YTO MEHbBIE BCETO CHEra HAKaIrIMBAaeTCs B TYCTOM €JIOBO-
MMAXTOBOM Jiecy — 45-55 ¢M; B cMeIaHHOM XBOWHO-0epE30BOM JIECY €T0 BBI-
corta yBenuuuBaercs 10 60-70 cM; MaKCUMaJIBHBIX 3HAYEHUN OHA TOCTHTAET
B JINCTBEHHOM Jiecy — 75-95 cm. MakcuManbHast BRICOTa CHEKHOTO TIOKPOBa
TaK)Xe€ OTMEUYEHA Ha OTKPHITON TEPPUTOPHH y TIOIOIIBBI CKIOHA MEXKITY JIeC-

44



HBIMHU TI0JIOCAMH, YTO BBI3BAHO JONOJHHUTEIHHON BETPOBOM TEHBIO E€PEBbHI-
MM XBOWHBIX MTOPO/I.

Ha roro-zamagnom nobepekbe octpoBa CaxanwH Ha HE3alecEHHOU Tep-
PUTOPUM  XOJIMOTOpPBS, TOKPBITOM JIYTOBOM pPacTHUTEIBHOCTHIO, BBICOTA
CHE)KHOTO TOKpOBa He mpeBbimana 50 cM, Toraa Kak B JUCTBEHHOM JIeCy U
Ha TEPPUTOPHH, MOKPBHITON KyCTapHUKOBOW PAaCTHTEIHHOCTHIO, OHA JAOCTH-
rai 70-80 cMm. B To e BpeMs Jiec peaoTBpaIacT METEIIEBhIH MTePEeHOC CHE-
ra C HAaBETPEHHBIX CKJIOHOB Ha TMOJBETPEHHBIC M NPEISTCTBYET 0Opa3oBa-
HUIO CHE)KHBIX KaPHHU30B B IPUTPeOHEBOM 30HE.

[IpoBenennbie cTpaTUrpapuuecKkue HAOMIOACHHUS 3a CHEXXHOM TOJIICH B
JaBUHOCOOpaxX C pa3HbIM THIIOM PAaCTHTENBHOCTH MOKa3bIBAIOT, YTO CKO-
POCTh TEPEKPUCTAIUIN3ALNN CHEKHOW TOJIIN OBICTpEe MPOUCXOIUT B JIECY,
YeM Ha OTKPBITOH TeppUTOpUN — KOA(PGUIMEHT MepeKPUCTALTH3AUH
CHEXHOMW TOJIIITH B Jiecy B 5 pa3 OoJibIIe.

TonmuHa CHEXXHOrO MOKPOBa B TEMHOXBOMHOM JieCy IIOYTH B JiBa pasa
MEHBIIIE B CPAaBHEHHUH C OTKPBITOH Tepputopueil. [Ipn ¢popmupoBanmm cioés
CHE)KHO TOJIIIH IJIOTHOCTD CJIAraloIIero UX CHETa B JIECY MEHBIIIE; TIyOnHa
MpoMep3aHus TOYBBI MEHbIIE, a €€ THAPOMOP(PHOCTH BHIIIE; TEMIIEpaTypa
BO3IlyXa B CPEIHEM CTAOWMIBHEH; OTCYTCTBYET BO3ICUCTBHE COJTHEYHON pa-
JTUATIHH.

OO6pa3oBaHue KPHUCTAIJIOB CKEJIETHOTO Kiacca (OpM B IPUITOYBEHHBIX
CJIOSIX CHEXKHOM TOJIIIM MPOU3O0ILIO OBICTpPEE Ha YYacTKe C HU3KOTPAaBbEM, B
TO BpeMsI KaK Ha y4acTKe C KypHJIBCKUM 0aMOYKOM CKOPOCTH NEpEeKpUCTAaI-
JU3AI[IN MEHBIIIE.

Bo3moxHO, 3TO CBS3aHO ¢ OCOOCHHOCTBHIO KYypHIBCKOTO OamMOyKa, KOTO-
PBI IO NOCTOSIHHO YBEIUYMBAKOUICICS TONIIEH CHEXXHOIO IOKPOBA IpPH-
rubaercs K IMOYBE, a €r0 BEUHO3EJIEHBIC JTUCThS CO3JAI0T CILIOIIHOMW CJIOMH,
MPETATCTBYIOMNH MTOCTYIICHHUIO BOASHOTO TTapa U3 IMOYBHI.
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IIpumeneHue Jiorrepos
JJIS ONIpe/ieIeHUsl Pa3JINYHbIX CBOMCTB CHera

K.B. Bepxoeos, C.A. I'ynwtii
DI'BYH CBHUMC HM3 CO PAH, 2. Mazaoan, Poccus

Application of loggers for definition
of various properties of snow

K.V. Verkhovov, S.A. Guliy
SVNIMS IMZ SB RAS, Magadan, Russia

B xone nposenenus CBHUMC MM3 CO PAH pabGotr no reorepmmde-
CKUM HCCIIEIOBaHUSIM MHOTOJIETHEMEP3JIBIX MOPOJ MOSBUIACH HEOOXOAH-
MOCTb 3aMEPOB BBICOTHI U TEIUIONPOBOJHOCTH CHEXXHOT'O IOKpOBa AJs OII-
peneneHust ero OTeIIsIomero aeicTeus. [lepBoHayanbHO ero BEICOTa H3Me-
pslach 1O CHETOMEPHOH pelike, a TEeIIONPOBOIHOCTh BBHIUUCIISIACE 110 3M-
nupudeckorr popmyne Abenbca mocie ompeneneHus: 00bEMHOHW Macchl
CHEXHOH TOJIIM CTaHZAPTHBIMU BECOBBIMH CHeromepamu Tuma BC-43.
Bospiioe xonuuecTBO TOYEK HAOIIOAECHUM B pa3IM4YHBIX MecTax pesbeda
CYLIECTBEHHO YBEIWYMJIHM TPYAO3aTpaThl Ha NMPOBEACHHUE T'€OTEPMUYECKUX
HCCIIENOBAHUH B 3UMHEE BpeMs. bblIo IpUHATO pelieHrne 00 aBTOMaTH3aLuu
MOHHUTOPHHTA CBONCTB CHEXXHOTO MOKpoBa. K coxaneHuto, MpruMeHEHHE CO-
BpPEMEHHBIX NPUOOPOB (HampUMep, Ha OCHOBE JIa3epPHBIX AaJbHOMEPOB) He-
BO3MOXXHO Ha HE OXpaHAEeMBIX IUIOImaAKax. [loaToMy OBUIO MPUHSATO pelie-
HHUE OMNPEAETATH BHICOTY CHEKHOTO ITOKPOBA C IIOMOIIBIO HU(POBBIX AaT4HU-
KoB Temrneparypbl DS1820 ycTaHOBIIEHHBIX Ha CHETOMEpPHOHM peiike uepes
Kaxzple 5 cM. [IpuHIMI U3MEpeHUs] OCHOBBIBAECTCSl HA TOM, YTO TOCJIE TOTO
KaK JJaTYMK 3aHOCUTCS CHETOoM OoJiee 4eM Ha 3 cM, OKa3aHus TeMIIepaTypbl
CTaOMIU3UPYIOTCS M HE UMEIOT MepenajioB M0 CPaBHEHHIO C TeMIIepaTypou
BOo3ayXxa. EXeMUHYTHO oOTmpaBisieMble Ha MHKPOKOHTPOJUIED HAAHHBIE O
TEeMIIepaTypax CpaBHUBAIOTCS JPYT C APYTOM U MPOTpaMMHAs YacTh JOIrTepa
BBIYUCISIET BBICOTY CHEXKHOT'O IMOKpoBa. [ MOCIOHHOro ompeaeneHus
IUIOTHOCTH CHEra ObUIO MPEeNsioKeHO Ha PEeHKY JTOTOIHUTEIBHO yCTaHOBUTH
U TEH30J1aTYMKH, [TOKa3aHUsI KOTOPBIX MO3BOJIAT MHUKPOKOHTPOJUIEPY TaKKe
BBIYHUCIISATH TEMJIONPOBOAHOCTE CHEXXHOTO IOKPOBA LI 3aAaHHON TOYKH I10
BBICOTE CHEYKHOTO MTOKPOBA.

B kauectBe 6a30BOro ObUI MPUHAT MHAYCTPUAIBHBIA MUKPOKOHTPOJJIEP
ATMEGA, crnocoOHBI HaJeKHO padOTaTh B CEBEPHBIX KIMMATHYECKHX
ycnoBusix. [Togkmrouenue 1udpoBbix AatunkoB mo texHonoruu ONE wire,
MIO3BOJIIONIECH MUTATh AATUYHK U IeperaBaTh HHGOPMALUIO 10 O0ILeil mKHE,
CZIETIaJIO arnmapaTHyIo YacTh Jorrepa 0oJjiee KOMIAKTHOM U TEXHOJIOTUYHOM.
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B nacrosmee Bpems UMKOC CO PAH cneuuansno mnss CBHUMC
NM3 CO PAH wu3roraBiauBaeT JOTTEPHBIE KOMIUICKCH IJIS OIpPEaeTICHUS
(haKTUYECKHX CBOWCTB CHEXHOT'O TOKPOBA: BBICOTHI, INIOTHOCTH, TEILIONPO-
BogHocTH. OOJacTh MpUMEHEHHs AaHHOTO Npubopa He OyJeT orpaHWYeHa
TOJIbKO Hay4HbIMH HccaeaoBaHusAMu. OH TakKe MO3BOJMT pEIlaTh TaKHE
MPUKIIAJHBIE 33]]a4d, KaK OINPEJCICHUE CHErOBhIX HArpy30K Ha 3JaHUSi H
COOPYXEHHS WM HaOINIo/IeHNe 32 JIABUHOOMACHBIMHU CKJIOHAMH B PEXHMeE
online (mpu Hamuuu GSM coeuHEHUS).
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CrpaTturpagus u cBOiiCTBa CHera
B Kpacnoii [Tonsine (paiton boabsmoro Coun)

10.B. Eppemos
Kybanckuii 2ocyoapcmeennuiii ynugepcumem, 2. Kpacnooap, Poccus

Stratigraphy and properties of snow
in Krasnaya Polyana (the region of Big Sochi)

Yu.V. Efremov
Kuban State University, Krasnodar, Russia

AHanu3 crpaturpad)uu CHEXHOTO TOKPOBA SBISCTCS BaXKHBIM 3TarioM
IIPH €T0 UCCIIE0BaHUH, T.K. CBUICTENBCTBYET O MEPBUYHBIX YCIOBUSIX (Bop-
MUPOBAHUS U NallbHEUIIIEro pa3BUTHA CHEXXHOU Touiu. [Ipu onpeeneHHbIX
YCIIOBHUSIX B HEW BO3HMKAIOT paspsixiieHHbIe cion (JIOC), Hepeako sBisio-
myecss MPUYMHOM CXOJa CHEXHBIX JIaBuH. [103TOMYy HEOOXOIUMO 3HATh
CTPYKTYpHBIE OCOOEHHOCTH CHEXHOI'O TOKPOBa, HA OCHOBE KOTOPBIX CO-
CTaBIIAIOTCSA JIOKaJIbHBIE JIABUHHBIC TIPOTHO3HL.

dopMHUpOBaHKHE CHEXKHOTO IMOKPOBA MPOUCXOAMT B CIIOKHBIX MOTOIHBIX
ycioBusix. CiieHapuu TpaHC(OpMAIMKU CHEXKHOW TOJIIM Pa3JIM4HbI B 3aBU-
CUMOCTH OT €T0 TOJIIIMHBI ¥ MOTOIHBIX ycIIoBUM. OOIIMe CBeICHUS O TUHA-
MUKE CHEKHOTO TOKpPOBa IPEJICTaBJICHbl BO MHOTMX padorax. OmHaKo pe-
THOHANBHbIE OCOOEHHOCTH MEXaHWYeCKMX W (PU3MUECKHX CBOWCTB CHera
Pa3HOOOPAa3HbI U HEAOCTATOYHO M3YUCHBI.

B nanHoii paboTe caenaH aHaIM3 UMEIONIUXCS JaHHBIX M0 cTpaTurpaduu
CHEXXHOW TOJINM 32 TMOCIEIHEe NECATHIIETHE, TOMYYSHHBIX TPHU TOJIEBBIX
pabotax B paitone Kpacuoit IloasHBEI Ha ceBepHBIX CKIIOHAaX XpeOTa Awmora.
[Ipu 3TOM KCIIOB30BAIMCH JAHHBIC CHETOChEMOK, IPOBEACHHBIX B OacceliHe
p- MsemmMra B 90-¢ roasl npouutoro ctonerus (Eppemos, 2012), a Taxxke
OImyOJIMKOBaHHbIE AaHHEIE 10 uccienoBanusM H.A. Kazakosa, 10.B. I'encu-
posckoro (2007), A.A. OneitaukoBa u H.A. Bomoauuesoii (2010).

YCTaHOBJICHO, YTO B YKa3aHHOM PETrHOHE TpaHCHOpPMAIUs CHEKHOU
TOJIIIM TPOUCXOJUT B YCIOBUSX OTHOCHTEIHHO TEIION 3UMBI (TeMIepaTypa
Bo3ayxa ot 0 1o -10-15°C, npoAomKuTeNbHOM 3UMBI(5-6 MecsIIeB) U 3HAYU-
TeNbHOM TonmmuHe cHera (1-5 M). Brimagaromuii cHer B OTJIMYHE OT APYTUX
paiioHOB uMeeT ocoObIe (pr3mUecKrne W MeXaHWYeCKHe CBOWCTB, MOBBIIICH-
HYIO BJI2)KHOCTD, TEMIIEPATYpy CHera omu3kyro k 0°C, IOBBIIIEHHYIO TUIOT-
HOCTh (110 0,5 r/CM ) TBepaocTs (3-4). Ilpu 3TOM NOBONBHO YacTO B 3UMHEE
BpeMsi HaOJIIOAAI0TCS MOJIOKHUTEIBHBIC TEMIIEPaTyPhl BO3JyXa U YacThie €¢
Kosebanus. PaccMOTprM HEKOTOpBIE OCOOEHHOCTH CTpaTUrpauu CHEXHOM
TOJIIIH TIPH Pa3IUYHBIX TEMIEPATYPHBIX YCIOBUSAX H aTMOC(EpPHBIX OcagKax
Ha npumepe 3uM 2011-2013 rr.
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[epBblii CHET, BHIMAAAIONIUN B HaYaJle 3UMBI (B KOHIIC HOSOps — Aekal-
pe), IMeeT He3HAYNTEIbHYIO TOJIIUHY ¥, KaK MPaBUIIO, HE MPeBHIIIaeT 1-ro
MeTpa. Crpaturpadusi CHE)XHOW TOJNIIY HAa HAYAIEHOM 3Tarle CPaBHUTEIHHO
npocta. B mypde HabmoqaeTcs ofHOpOIHAS CHEXHasi Macca 0e3 BUIAMMBIX
MIPOCIIOEK pa3phIXJIEHUS U JIeASHBIX KOopok. Jlajee, Mo Mepe HaKOIJIEHHS
CHETa MPOUCXOIUT TpaHc(opMalus CHera, KOTopasi 3aBHCHT OT TeMIIEpaTy-
PBI BO3ITyXa, BETPOBOTO PEXMMa M OT COCTOSHHS TOJICTHIIAIONIETO TPYHTA.
Ecnn BeImaBmuii cHer JIOKWTCS HA BIAXHBIA TPYHT (OOBIYHO TaK M MPOUC-
XoIuT B paifoHe KpacHO# MOJNISHBI), TO B 3aBUCHUMOCTH OT TEMIIEPATypHI
BO3/yXa MPOUCXOIUT AU(QEpeHIUAIs CHSXKHOW TONIM Ha OTJCIIBHBIC
CJIOH.

[Ipu sToM Habmomaercs yetkas qudepeHnraIys TOIMH Ha OTACIbHEIC
TOPU30HTHl M3 CBEXEBBIMABIIET0, MEJIKO-, CpelHe- M KPYMHO3EPHUCTOrO
CHEra C MallbiIM KOJUYECTBOM DAaJUAlMOHHBIX, TEPMHUUECKHUX M BETPOBBIX
KOPOK, a TaK’Ke 3aKOHOMEPHBIM YBEJIHUEHHEM IIJIOTHOCTH CHETa C TITyOHHOM.
B mrypdax M0oXHO yBUAETH JeAsHbIE KOPKH, KOTOPBIE CBHJETEIHECTBYIOT O
MPOMAYMBAHNN CHEXHOW TOJNIIH MPH PE3KOM MOTEIVICHUH ¥ MOCIIEAYIONIEM
MOXOJIOJJAHUU B CEpEIUHE AeKaAOPS.

Takoe ycloKHEHHE CTpaTUTrpauul CHEXKHOM TOJIIX MPOU30IUIO B HAYa-
ne saBaps 2012 r. u B saBape-despaiie 2013 r. mocie CHIBHBIX M IPOAOJI-
KUTENBHBIX CHEeTomnaaoB. TommmuAaa cHera B TpeOHEBOM gacTn xpebTa Anbra
nmocruria 285 cM. 31ech, B mypdhax OTYCTIIMBO ObUIM BUJHBI CIIOM CHETA C
pa3MYHON 3E€PHUCTOCTHIO M Pa3HOOOPAa3HBIMU BHJAMH 3EPCH, a TaKXKe 3a-
KOHOMEPHBIM YIUIOTHEHHEM CHETa OT MOBEPXHOCTH K OCHOBAaHHUIO CHEXKHOM
TomIH. Pa3phIxiieHHBIE CIIOM B CHEXXHOH TOJIIN OTCYTCTBOBAJH.

[Ipu Takoit crpaturpaduu cHera JIaBUHHAsI ONACHOCTH B YKa3aHHBIN ITe-
puoj Obula He3HAYUTENbHOW. JlanpHelIee HAKOIUICHUE cHera B (heBpalie-
MapTe MPOUCXOAMIIO MO KIACCUYECKOMY CIIEHAPHIO, T.€. IOCIEA0BATEIbHO-
My HaKOIUICHHIO CHETa C Pa3HOM CTPYKTYPOH (OT MEITKO3EPHHUCTOTO K KPYyT-
HO3EPHUCTOMY) U YBEIIMYCHHIO €r0 TEMIEepPaTyphl, TBEPAOCTH M TUIOTHOCTH
BHU3 IO pa3pesy.

B Takux ycrnoBusix BO3HUKAIOIINE HE3HAYUTEIbHBIE TI0 MOITHOCTH (5-10
CM) pa3pbIXJieHHbIe JaBHHOONAacHBIE ciion (JIOC) B cHeXXHOW TouIe He Ha-
XOJMIIN aJbHEUIIero pa3BUTHS U B IEJIOM HE OIpeNessIi HapyIIeHHs yc-
TOWYMBOCTH CHEXHOM TOJIIHU, KOTOpasi MOTJia Obl MPUBECTH K BO3ZHUKHOBE-
HUIO KPYITHBIX CHEXHBIX JIABHH.

B anpene mpou3onnio 3aMeTHOE YCIOKHEHUE CTPYKTYPhl MEXaHUYECKIX
1 GU3HYECKUX CBOWCTB CHEXKHOM TONIH. BeiemcTBre HACTYNHMBIIIETO MOTE-
TUIEHUS IPOUCXOMIIO TassHUE CHEra M MPOCavyuBaHUe BOJBI B HIDKHUE FOPH-
30HTBI CHE’)KHOT'O ITOKPOBA.

B pesynbraTe MHQUIBTpAaUU BOJABI BOSHHKAIN Pa3phIXJICHHBIE BOJIOHA-
CBIINICHHBIE CJIOW MOITHOCTBIO OT 5 10 15¢M, KOTOpBIE CIIOCOOCTBOBAIIN CXO-
Iy MOKPBIX CHEXXHBIX ¥ TPYHTOBBIX JIABUH.
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[pu 3amep3anuu B myphax GopMupoBaimch JeasHble KOPKU Pa3TUIHON
TOJIIUHBL. SIpKUil mpuUMep TOMY — JaBUHBI, comeamue 13 anpens 2012 r. ¢
JABUHHBIX 0YaroB M3-ToJ rpebHs XxpeOTa Ha BoicoTe 2200 M. AHanmm3upys
cTpaTurpaduio CHEXXKHOM TONIIM B mIypdax, MOXKHO 3aMETHTh, YTO BO3HHKA-
JIM pa3pbIXJEHHbIE BOJOHACHIIMIEHHBIE CIIOM cHera. CIyCKOBBIM KPIOYKOM
IUIA CXOJla CHEXHOM JIaBHHBI MOCITYKWIO PE3KOE IMOTEIUIEHHE, BO3MOYKHO
o0pyIIEeHNE CHEXXHOTO KapHH3a (IPH OTCYTCTBUU BUIUMOCTH).

B mae npu yCTOWYMBOM MOTEIUIEHUM IPOJOJIKAIOCH TassHUE CHEKHOTO
MOKpOBa, aKTUBHOE OCelaHUe CHera W (opMUpOBaHWE JIEISHBIX KOPOK U
BOJIOHACBIIIEHHBIX CJIOEB, KOTOPHIE, KaK U B ampelie, ClIocOOCTBOBAIN CXOAY
HEOOJIBIINX MOKPBIX M TPYHTOBBIX JIaBMH. HaOmronanoch akTUBHOE TasHUE
CHEXKHOT'0 TMIOKPOBa C MHTEHCUBHOCTHIO 5-12 CM B CYTKH.

Takum 00pa3zoM, B MUHYBILIKE JBE 3UMBI TpaHC(HOPMALIUS CHEXKHON TOJI-
LM Ha CEBEPHOM CKJIOHE XpeOTa AuOra mpoTekana Mo KIacCHYecKOMY clie-
HapHIoO ¢ MOCIEN0BaTENbHBIM YCIOKHEHHEM CTPYKTYpHl cHera. Benencrsue
BO3pacTarolEell BETPOBOI HArpy3KU MPH CHETOMNANaX U PACCMOTPEHHBIX BbI-
e TeMIepaTypPHBIX YCIOBHIX MPONECCH KOHCTPYKTHBHOTO MeTaMop(dr3Ma
OBLTN OTPaHUYCHBI.

CHe)xHasi TOJIIA pa3BUBAJIACH IO THUIy YIUIOTHEHHMs (OcedaHus), T.e. B
Hell mpeobnazanu mpoueccsl AeCTpyKTHBHOro meramopdusma. Iloarsep-
JKJICHWEM STOMY SIBIISIETCS] BO3PACTAONIAs MJIOTHOCTh M TBEPJIOCTh CHETA IO
BCceMy paspe3y (32 HEKOTOPBIM UCKIIFOUCHUEM), CJ1a00e Pa3BUTHE IITyOUHHOM
HU3MOpO3H U cioeB paspoixienus (JIOC).
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CxopocTh H3MeHEeHHsl CTPYKTYPBbI,
TEKCTYPbI M IMJIOTHOCTH CHEKHOTO CJ1051

H.A. Kazaxoe, H.A. Kononos, /1.A. boopoesa, FO.B. I'encuopoeckuii,
E.H. Kazakoea, B.A. /lookuna, C.B. Poibanvuenko
@I'bYH Jlanenesocmounwlii ceonocudeckuti uncmumym /[BO PAH,
Caxanunckuii punuan, 2. FOxcno-Caxanunck, Poccusa

The rate of change of the snow
layer structure and texture

N.A. Kazakov, I.A. Kononov, D.A. Bobrova, Yu.V. Gensiorovsky,
E.N. Kazakova, V.A. Lobkina, S.V. Rybalchenko
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

3umoii 2013 r. Ha KOxxHoM CaxanmHe IpOBOIMINCH HAOIIOEHUS 3a CKO-
pPOCTBI0O W3MEHEHHs] CTPYKTYPBl M TEKCTYPHI TE€HETHYECKH OJIHOPOIHOTO
CHEXKHOTO CIIOSL.

Pemanuce crnegyromye 3a1a4n: ONpeeiuTh CKOPOCTh N3MEHEHHS Kiacca
(hOpMBI JICSTHOTO KPUCTAJIIA, CPEIHETO pa3Mepa KPUCTAIIOB JIbjia B CHEX-
HOM CJI0€, TEKCTYPBI H TUIOTHOCTH CHEKHOTO CIIOS.

HaOnroneHust mpoBOMWINCH €KEJIHEBHO HA CHETOMEPHOW IUIOMIAJIKE,
pacmosiokeHHON y mogHoxus CycyHaiickoro xpedra. CTpyKTypa CHera ofi-
penemnsiack B COOTBETCTBHU C KPHUCTAIIOMOP(OIIOTHYECKON KilacCH(pUKa-
el otioxkeHHoro cHera O.I". Konomeima (tao. 1).

C 27 suBaps o 11 mapra 2013r. ObUIO BBINOJIHEHO 28 CHEXHBIX IIYp-
¢oB. M3Mepsuuch XapaKTePUCTUKH B TPEX CHEXKHBIX CJIOSX, HAYMHAS CO
BpeMeHH (hOpPMHUPOBAHUS CII0SI BO BPEMsI CHETOTIAIa.

JlarHbIe 0 BpeMeHH (HOPMHUPOBAHUS CHEXHOTO CJIOS M TPOIOILKUTEIHHO-
cTH HaOJFOIEHMIA 32 €T0 XapaKTePUCTHKAMH TIPEICTaBIICHEI B TabiwIe 2.

Jannaple 0 ckopoctH (DOPMHUPOBAaHUS M TMPOIEHTHOMY COAEPKAHUIO B
CJIO€ KPUCTAJLIOB Pa3IMYHBIX OPM MPEICTABICHEI B TA0IUIIE 3.

JluHamuKa U3MEHEHUsSI CTPYKTYPBI M TUIOTHOCTH CJIOSI, CHOPMHUPOBAHHOTO
8.02.2013, oroOpaxeHa Ha prcyHKax 1 u 2.

B pesynpTare OpII0 yCTaHOBIIEHO:

JIeASHbIE KPUCTAJUIBI TPAHHOTO Kiacca GopM (CTaaus KOHCTPYKTHB-
HOTO MeTamop(r3Ma) MOTYT MOSIBUTHCS B CHEXKHOM CJIOE YXKe uepe3 3 CyTOoK
nocie ero (POpMUPOBaHUS BO BPEMsI CHErOIaa;

KPUCTAJUTBI CKEJIETHOTO Kiiacca (hopM (HAWBBICIIAS CTaaus PAa3BUTHUS
KPHUCTAJUIOB JIbJIa B CHEXKHOM TOJIIIE) MOTYT C(HOPMUPOBATHCS yiKe uepe3 8
CYTOK Tocie (opMHUpOBaHUS CIIOS;
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cTonbuaTast TeKcTypa GopMHupyeTcs B cioe uepe3 9 nHeit nmocie dop-
MHUPOBaHUS CIIOSL.

Takum 00pazom, JTaBUHOOMACHBIE CIOW B CHEXHOW TONIIEe (BBIIOJIHEH-
HbI€ KPUCTAJUTAMHU TIOIYCKEJIETHOTO M CKEJIETHOTO KIIACCOB (hOpM), CyIIIeCT-
BEHHO CHIDKAIOIINE YCTOWYMBOCTh CHEKHOW TOJILIM M PE3KO YBEIUYHBAIO-
e BEpOATHOCTh (POPMHUPOBaHUS JIAaBUH, MOTYT BO3HHKaTh uepe3 8 — 10
CYTOK TOcJie CHeromaaa. Takxe HaONI0laeTcsl TeHACHIHUS K TOCTEIIEHHOMY
YIUTOTHEHUIO CJIOSI.

Abstract. In winter 2013 on South Sakhalin observations were made for
the rate of change of the snow layer structure and texture.

Had the following objectives: to determine the rate of change of ice crys-
tals shapes, the average size of ice crystals in the snow layer, texture and
density of the snow layer.

The observations were made on snow-site, located at the foot of the Susu-
nay Ridge. The structure of the snow determined in accordance with the mor-
phological classification of crystals in snow pack by E. Kolomytz (Table 1).

From January 27 to March 11, 2013 were performed 28 snow pits. Cha-
racteristics were measured from three snow layers, starting from the time of
layer formation after snowfalls.

Data on the time of formation and duration of snow pack observations are
presented in Table 2.

Data about generation rate and the percentage of crystals shapes in the
layer are presented in Table 3

Dynamics changes of a structure and density of the layer formed
08.02.2013 is visible in Figures 1 and 2.

As a result, it was found:

Ice crystals of faceted shapes (stage of constructive metamorphism) may
appear in a snow layer within 3 days after its formation;

Ice crystals of skeletal shapes (the highest stage of constructive metamor-
phism of ice crystals) can be formed within 8 days after the formation of the
layer;

Columnar texture formed in the layer within 9 days after the layer forma-
tion.

Also, there is a tendency to gradual layer compaction.
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HekoTopsble pe3yJbTaTbl NPUMEHEHHUS TeOPAANO0T0KAIIUH
B CHETOMEPHBbIX ChbeMKaX Ha 03epax
(Ha npumepe o. [launoe, r. AKyTCK)

K.U. Kaitzopooos
@I'BYH Uncmumym eoprozo oena Cesepa um. H.B.Yepcroeo CO PAH,
2. Axymck, Poccus

Some results of the applying georadiolocation
in the snow-shooting on lakes
(for example, Dachnoe Lake, Yakutsk)

K.I. Kaygorodov
Mining Institute of the North SB RAS, Yakutsk, Russia

K nacrosmemy Bpemenu B PecmyOnuke Caxa (SIKyTHs) Ha CeroaHSIIHUMI
JI€Hb CYIIECTBYET OKOJIO CTa KpaiiHe HEpaBHOMEPHO paclpe/ielIeHHbIX CHe-
TOMEPHBIX ITyHKTOB, 110 KOTOPBIM CTPOMTCS KapTa CHEro3alacoB Ha Teppu-
Topuu pecrny0Oiauku. Ha onuH myHKT HaOMIOnEeHUH B CpEAHEM HMPUXOAUTCS
TEPPUTOPHUS C IUIOMIAABIO OKOIO 34,5 THIC.KM’, 4TO B OJMHHAALATH Pa3
6oJIbIiIe, 4eM IUIOIIAIb TEPPUTOPHUH, TPUXOISAIICHCS HAa OJUH IIYHKT Ha0JI0-
JleHuit B 1ienom no Poccuu. BeneacTBue 3TOro, TMApPOJIOrHYecKas U3ydeH-
HOCTb TEPPUTOPHH SIKyTUH SBISIETCSl KpailHe HU3KOM, Iae KakIblil BECEH-
HUH MepHoJ rojia MPOUCXOAT OMACHbIE MOJIOBO/IbS, KOTOPbIE HAHOCAT 3Ha-
YUTENbHBIH SKOHOMHYECKHH yIIepO M, HECMOTPsl HA 3TO, KOJMYECTBO CHE-
TOMEPHBIX IIYHKTOB B pecilyOiMKe He yBenuuuBaercs. g yBenudeHus Ko-
JIMYECTBA CHETOMEPHBIX IyHKTOB MBI MpelaraéM B KaueCTBE HUX HCIIOJNb-
30BaTh HEKOTOPOE KOJMWYECTBO 03€p, KOTOPHIX B SIKyTHHM HAaCUMTHIBAETCS
Oonee 723 ThICAY, M, IPU BBEJACHUU KOd(D(UIMEHTa COOTBETCTBUSI, ITPUME-
HUTENBHO K JIECHBIM TEPPHUTOPHSAM, MPHIIETAIOMNM K HHUM, TOCTOBEPHOCTH
OLICHKM CHETOHAKOIUIeHHs B OacceliHax pek yBenuuurcs. Mcmoip3oBaHue
03Ep OOBACHSETCS TEM, YTO B KaUeCTBE CHETOMEPHOTO HHCTPYMEHTA MBI HC-
MIOJIB3YEM TeopajnoIOKaTop, Ha KOTOPBIA pacHpOCTpaHsSIOTCS TeopeTHye-
CKH€ TPENOCHUTIKA OMpeAeNeHHs] TUIOTHOCTH W MOIIHOCTH CHEXHOTO IIO-
KpOBa, PacIoJIOKEHHOI0 Ha KakoH-ITM00 OJXHOPOIHOM IO CTPYKTYpe cpere.
EnuncTBeHHO Takoil cpenoil sBisieTcs JesHON MTOKPOB CTOAYEro BoJoEMa,
y KOTOPOTO JIIEKTpO(PH3HYECKHE CBOIMCTBA 10 Hayala BECEHHErO TasHUsI
MIOCTOSTHHBI 110 TIIyOWHE W a3UMYTY, YTO SBISETCS HEOOXOAMMBIM yCIOBHEM
[IPUMEHEHUS TeOPaJUOIOKAIlMU B CHETOMEPHBIX ChEMKAX.

st n3yueHns BO3MOXKHOCTEH MPHUMEHEHUS! Te0paJnoIOKallui B CHEro-
MEpHBIX CheMKax Ha 03€pax, BecHO# 2013 r. (1o Havana TassHUS CHEXKHOTO
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MOKpOBa) ObUIM NpOBeJEHBI paboThl Ha 0. JlayHOE pacmoioKEeHHOM B Jiec-
HOM MaccuBe B 15 kM oT T. SIkyTcka.

B xadecTtBe anmapaTypsl H3MEpEHHI TPUMEHSIIUCH TE€OPATNOIOKATOP Ce-
prn «OKO-2» ¢ anteHHsM 610K0M co cektpoM dactot 700 MI'n (AB700)
¢upmer OO0 «Jlorucy» (Poccust) u Becopoit caeromep BC-43. Tlo o3epy
OBAIHHOU (OPMBI IPOBE/IEH KOMITICKC H3MEPECHHM, BKITIOYAIONTUH TIATh T'e0-
PaIMOJIOKAIIMOHHBIX Tpoduiieil (IBa MPOJOIBHBIX U TPU TOMEPEUYHBIX) C
JUIMHOM B cpenHeM no 237 M kaxaas. [ 'eopaanonokamoHHas cbEMKa CHEX-
HOT'O MOKPOBA MPOBEJ€HAa B HEMPEPHIBHOM AMCTAHIIMOHHOM PEXKUME — MPH-
0op mogHMMAJICS Ha BEICOTY ~2 M. B 86 Toukax, OTCTOSIINX HAa PACCTOSHUN
B CpeqHeM Ha 15 M ZIpyr OoT JIpyra W pacnoJIOKEHHBIX 110 TPAeKTOPHH JaH-
HBIX Tpoduield, Mpou3BeNeHBl CHETOCHEMKH C MOMOIIBIO BECOBOTO CHErO-
Mepa. TakuM MyTéM ¢ TOMOILBIO OJJHOBPEMEHHO ABYX MPUHLUIHAIBHO pa3-
JUYHBIX METOAOB TOJYYEHBI JaHHBIE O 3HAYCHHAX IUIOTHOCTH M MOIIHOCTH
CHEXKHOTO TTOKPOBA.

[To cnenmanbHO pa3zpabOTaHHOW HAMHM METOAMKE pacuéra 3HAYEeHHUH ma-
paMeTpoB CHEXHOI'O TOKpPOBa, MCHOJB3Ys JaHHbIE NUCTaHIMOHHOW Teopa-
JTUOJIOKAINY, TAKUX KaK BPeMs IPOXOKIEHUS IEKTPOMArHUTHOTO WMITYJIb-
ca gepe3 CJIOH CHEeXHOTO TIOKPOBAa W aMILTUTYIbl OTPAKEHHBIX CUTHAJIOB OT
HWOKHEW W BEpXHEW IPaHUI] CHE)XKHOTO MOKPOBA OMPEAETICHO, YTO MOIIHOCTh
CHEXHOTO TOKPOBa IO CHEroMepHBIM Toukam coctaBiser 0,17-0,31 M, a
IIIOTHOCTH B cpeneM 1o mpodumsm — 0,186-0,235 r/em’,

CpaBHHUTENBHBIN aHAJN3, MOMYYEHHBIX JIBYMsI METOJaMH JAaHHBIX O Ta-
paMeTpax CHEXKHOI'O TOKpOBa MOKa3aJ, YTO PAaCXOXKIEHHE B pe3yibTarax
9TUX JBYX METOJIOB 10 MOITHOCTHU cocTaBiseT A0 13% (mo pesynabraTtam 00-
pabotku 40% maHHBIX), a 110 TWIOTHOCTH A0 25%.

Pe3ynbTaTel BRITOMTHEHHBIX pa0dOT MTO3BOJISIIOT CAENATH BEIBOM O TOM, YTO
MIPUMEHEHHUE Te0PaTUO0I0KATOPa B CHETOMEPHBIX ChEMKAX CHU3HUT TPYAOEM-
KOCTB ¥ ITOBBICHT OTIEPATHBHOCTH MPOLIECca CHETOMEPHBIX padoT, HApUMep,
eciu mpubop OyIIET YCTaHOBJICH Ha CHETOXOI.

Mamepuan noocomoenen npu noooepaicke epanma PODU

(npoexm 12-05-31390).
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CTpYKTYpPHO-IBOTIOLHOHHBIA OJIUMOPPU3M
CHEKHOI'0 IOKPOBA

3.I. Konomwiy
OI'BYH Uncmumym sxonocuu Bonicckoeo 6acceiina PAH,
nabopamopus 1anoutapmuou sxkonozuu, 2. Ilywuno, Poccus

Structural-evolutionary polymorphism of snow cover

E.G. Kolomyts
Institute of ecology of the Volga basin RAS, laboratory of landscape
ecology, Pushchino, Russia

IIpencraBneHne o reocucTeMax Kak MOJUCTPYKTYPHBIX M TOJIHUXPOHHBIX
MPUPOAHO-TEPPUTOPHATIBLHBIX 00Pa30BaHUAX MPUOOPETO KOHKPETHBIEC YEePTHI
Oonee 20 net Hazax. K HacTosmemy BpeMeHH OHO MproOpeso BHA paMou-
HOW KOHLENIWH, B KOTOpOHW HamOoiee BaKHBI JABa TMONOXKEHHS: 1) 00
OTHOCHUTEJIbHOIN HE3aBUCHUMOCTH T'€OKOMIIOHEHTOB M 00pa3yeMbIX UMH I'€o-
MIOTOKOB U Teornoieil; 2) 0 MHOXECTBEHHOCTH BapUaHTOB aBTOXTOHHOTI'O TO-
BEJICHUS TEOKOMIIOHEHTOB, CO3/Ial0IIHUX HA KaKIOM MEepapXHUuecKOM ypOBHE
HAJIO’KEHHBIE Pa3sHOKAYeCTBEHHBIC CTPYKTYphl. Maes monuMopdusma Hauu-
HaeT MPOHUKATh M B OTPAcjeBble HalpaBieHUs (U3NUECKOH reorpaduu, B
TOM YHCJIE U B CHETOBEICHHE

Wpneonornueckold OCHOBOW MONMMMOPPHUUYECKOTO aHAIM3a CTPYKTYPBI
CHEXKHOT'O TIOKpPOBA SIBJISIETCS €r0 TPAKTOBKA KaK OUCKPEmHOU UepapxuyecKu
Op2aHU308aHHOL CUCTEMbL COOOWECE PACMYWUX U PACMBOPAIOWUXCS KPU-
cmannos, B3aMMOACUCTBYIOIIMX MEXIY co00i U ¢ OKpykatoliel cpenoii. B
cBere (YHIAMEHTAJIBHOTO TPHHIUIA CUMMETpUU—IuccuMMeTpun [lbepa
Kropu pasButne CTpyKTyphl CHEra MmpeicTaBiseT co0oil HeoOpaTHMBIH BO
BpPEMEHHU MpPOLECC, KOTOPBI COCTOUT U3 MOCJEI0BaTEIbHBIX JTANOB CyIlep-
MO3UIMH (HAJOXEHMsI) Ha KPUCTAIIOXMMHUUYECKYIO (TeKCaroHalIbHYI0) CHUM-
METpPHUIO JIbIa KaK MHHepasia (T€HOTHUI) TUCCUMMETPHH BEKTOPHOI'O THIpPO-
TEPMHUYECKOTO TOJISI CHEeXHOMN TOJIIIH, a TaKXKe MOoJI perakcaluy B HeH Me-
XaHWYECKUX HampspKeHHH. B pesynbrare GopMupyeTcs TeHETHIECKH enHas
LIENb PeajbHBIX (BBIHYXICHHBIX, JIOKHBIX) KPUCTALTHYESCKUX GopM ((eHo-
THUIIOB, C CHMMETPHEN TPUTOHAJILHOM, pOMOMYECKOI, MOHOKIIMHHON U TPHUK-
JIMHHOMN) KaK croco0a MprcrocoOIeHus] pacTyIINX KPUCTAIOB K yCIOBUSM
Cpenbl.

ABTOpOM pa3paboTaHa >MIHpPHUYECKas IETEPMUHUPOBAHHAS MOJIEINb,
OIHCHIBAOILAs 3BOJIIOLIMOHHBIN HE3aMKHYTHII CyOIMMaOHHO-
MEeTaMOp(GHUUECKUN LUK CE30HHOTO CHEXXHOI'O IOKPOBA, C TPeMs IIONHU-
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MOpGHBIMHE BapHaHTaMU 3TOTO LUKJA — IUIOCKUM, CTOJIOYAaThIM M CMELIaH-
HBIM. LMK cOCTOUT U3 Tpex mepuonoB Meramopdusma: nectpykTuBHOTO (|,
MOATrOTOBUTENBHOTO), KOHCTPYKTUBHOTO (11, Bocxozsiero sKkCroHeHInab-
HOro) U perpeccuBHOrO (111, HUCXOASAIIETO ACUMITTOTHYECKOTO). DTH TIEPUO-
IIbl BKITIOYAIOT JEBATH Cmaouil pocTa W TOCIEAYIOIIEro pa3pyleHus Kpu-
cTaiuioB: oomoMounyro cranuio (l;1), mommapudeckyro (l7), cTaauu mIockux
(1, =m ) u cron6uateix (1, | ) TpaHHBIX Tpu3M, nonyckeneTHyo (11, E'.,)
u ckenernyro (ll4, ¥4) craguu, cextopuansuyio (Ill;, =), mracTuHYaTyr0
(I, =) wu, Hakouemn, cyOmumMarmonHo-pupHoByto cramuio (I1l3). Kpu-
CTaJUTBl B K&KIOH CTaIuM POCTa AAIOT COOTBETCTBYIOLINE KIACCHI OpM, a
IJIOCKUI M CTONOYATHIA BapuaHTHI KOKIOTO Kiacca — munsl ¢popm. AHaIO-
THYHBIE 3TaITbl BOJIOLUH, 0003HAYaEMbIe KaK hazvl mMemamoppusma, mpo-
XOAUT W KaXIbld TeHeTHUeCKUi CcHexHbId ropu3oHT (CI'). O6oO0meHHoM
KpHucTasioMopdonornueckoir xapakrepuctukoid CI' cimyxuT mepa ero cu-
TyaTUBHOH HeymnopsaodeHHocTH /1y , oToOpakaromas yJaJeHHOCTh TOpH-
30HT2 OT HEKOTOPOI'O ATAJIOHHOTO COCTOSIHHS, C TOCHOJCTBOM CKEJIETHBIX
KPHCTaJIJIOB.

OOmme mpencTaBieHUsl O CTENEHH AedopMalud BUIUMON CHMMETPUH
kpuctaioB B CI' maeT MOHO-TpUKIMHHBIA KOdQduuueHT Kyr Kak Ioms
TUTOCKUX THIIOB KPUCTAIIOB B 00mIei Macce ux kiaccos llg, 1, u 111;. Ha
OCHOBE MH(OPMALMOHHBIX MEP CUMMETPUIHOMN CIOXKHOCTU (HETIHTPOIIHH)
KPHCTAJJIOB PA3NMYHBIX MOATPYII M BHAOB CUMMETPHH, a TaKXKe UX BEpo-
arHocTed B gaHHoM CI' paccuuTbiBaeTcsi KOI(QGHUIMEHT CUMMETPUHHOTO
pasHooOpasus Kpuctaundeckux popm, Kp. B nHGOpMamoHHBIX equHUIIaX
npejcTaBlIeHa TakKe OTHOCHUTENbHAsi Mepa R opraHuzanuu ropuszoHnra. Ha-
KOHEIl, MHTErpaJbHON MaKpOCTPYKTypHO#l xapakrepuctukoil CI', otobpa-
JKaroMIel OOIIyI0 CTENEHb €ro MepeKpUCTAIUIM3aINHY, SBISETCS Mepa CBA3H
ly IBYX OCHOBHBIX IIPH3HAKOB: KJIACCOB M THIIOB (OPM KPHCTAILIOB (X) H
HOATPYII U BUIOB UX FE€OMETPUUECKON cuMMeTpuH (Y).

B ocHoBe nmonmmopduueckoro aHaiauza Jir000ro reonpoCTPaHCTBA JISKAT
npeacTaBieHus 0 npeobnaganun B Ouochepe He cTpOro GpyHKIMOHAIBHBIX,
a CTOXaCTHYECKHUX CBSI3€H, C NPUHLUIHNAILHO BEPOSITHOCTHBIM XapaKTEPOM
reorpaduueckoro aerepmMuHu3Ma. KadecTBEHHas ONpeAEIeHHOCTh U BENH-
YUHA NPOSBIICHUS TOW WM MHOM KOMIUIEKCHOM MJIM NapLUaJbHON I€OCHC-
TEMHOH CTPYKTYpBI BBIPKACTCSl MEeCHOMOU CGA3U MEXIy KOMIIOHEHTaMH,
CIIaraloUIMMU 3Ty CTPYKTYPY, & TaKKe CIMENneHbl0 UX 63AUMHOU KOHGOPMHO-
cmu (3KxeusaneHmuocmu). B CTPYKTYpHOM CHETOBENEHHH SIBJICHHE IIOJH-
MopdH3Ma MOXKET OBITh YCTAHOBJIEHO C MOMOIIbIO KOJIUYECTBEHHBIX Mep
CBSI3HOCTH M DKBUBAJICHTHOCTH PA3IUYHBIX CTPYKTYPHO-TEKCTYPHBIX Xapak-
TEpUCTHK (IPU3HAKOB) CHEXKHOW TOJIIH, a TAKXKE COOTBETCTBYIOIIMX MeXa-
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HUYECKHX CBONCTB CHEra 10 T€HETHMYSCKUM TOPU30HTaM W3 Pa3IMYHBIX
CHEXXHBIX Pa3pe30B U3ydaeMOU TEPPUTOPHUHU.

OnBIT TakOTO aHANM3a MPOBEAEH aBTOPOM IO MaTepHajiaM €ro CTaIfo-
HapHBIX HAOJIOJCHUH, TMPOBEICHHBIX 3UMON 1976/77 T.r. B HU3KOTOPHOM
patione Hmwxknero [Ipuamypss (xp. Msio-UaH, 10)KHBIE OTPOTH bamkairbcKoro
xpe6Ta). IIATh OMBITHBIX TUTOIIAJKAX OXBAaTHIBAM BBICOTHO-TIOSICHOE, CO-
JIIPHO-3KCIIO3UITMOHHOE U (PUTOIIEHOIOTHYECKOE Pa3HOOOpa3re HUIKOTOPhS
— OT IHUII PEYHBIX JOJUH C JUCTBEHHHYHO-TEMHOXBOWHBIMH JIECAMH [0
IIepeBajIoB ¢ 3apOCsIMU KEAPOBOTO CTIaHuKa. [ aHamm3a OBITH B3STHI 26
TeHETUYECKIX TOPHU30HTOB M3 CHEXHBIX Pa3pe3oB, MOMYyUYEHHBIX B KOHIIE
3uMbl (21 mapra — 4 anpens). Bece 16 reokoMmoHeHTHBIX Tpu3HakoB CI” ObI-
U 00BbETMHEHBI B TIATH OJTOKOB (cM. prc. 1 u Tabnuiry): A) UCXOAHBIX MPO-
CTPaHCTBEHHO-BpeMeHHbI[_] X yCII0BIi ( hakTopoB; B) nokanbHO#M KpHCTA-
JI000pa3yromieit cpeasl (TEPMUKO-THHAMHYeCKUi 0110K); C) KpucTamioMop-
(dhonorudeckuii; D) kprucramrocuMMeTpuitHBIN; E) mokazaTens o0mmx Mex-
OJIOUHBIX CBs3eil. Ha ocHOBE MaTpHIIBI HCXOMHBIX JaHHBIX “SNOwW-000" co3-
nmaBajach Marpuma “Snow-100”, rame 3TH HaHHBIE BBIpaKAIUCh B Oayliax.
Pacuer eounozo noxasamens mexckomnonenmnoti sxeusanrenmuocmu Kij(1)
0J151 MHOJICECMBA NPU3HaKo6 (B X OMHAPHBIX OTHONIICHUSX ) IPOU3BOIUIICS C
WCTIONb30BaHMEM METOJOB TeOpHil WH(MOpMAIMN W JAeCKPUNTHBHBIX («pa3-
MBITBIX») MHOKECTB. DTOT MTOKA3aTeNb XapaKTEePU3yeT CXOJCTBO MPOCTpaH-
CTBEHHOTO DAaCIpeleIeHnsT ABYX MPU3HAKOB CTPyKTypHOro coctosHus CI'
[0 COYETAHMUAM MX Pa3IMYHBIX MUKPOCOCTOSHUH. B ompeneneHHoM cMmbicie
Kij(1) ecmb mepa ynopsoouennocmu u omnocumensHoll pagHo8ecHoCmu Mo-
HOCUCMEMHOU CMPYKIMYPbl CHEHCHO20 20PU3OHMA, M.e. MePa €20 Yel0CHHO-
cmu.

[Monydennass uHpopManMoHHass MozAeab (puc. 1) oToOpaxaer cucmemy
OCHOBHbIX KAHANO08 C6sA3ell (YenHvlX peakyuil) MEeXIy TMPU3HAKAMH COCTOSI-
aus CI'. Tlo Hel mpocIeKUBaOTCSI OCHOBHBIC M BTOPOCTETICHHBIC HaITpaBJic-
HUS Tiepefadll BHENIHWX W/WIM BHYTPEHHHX CHUTHAJIOB, a TaKXKE€ OTHOCH-
TEeJNbHBIE CKOPOCTH UX PACIPOCTPAHEHHSL.

Hanpumep, moTeriieHre WM MOXOJOAAaHUE, BBI3BIBAIONINE H3MEHEHHE
napameTpoB t,, 1 At/Az, oka3pIBalOT CPAaBHUTENBHO c1aboe BIMSHUE HA JU-
HaMUKy KpucTauioMopdonmornieckoro 0joka. ['opazno Oomee cHIBHBIM SIB-
nsercs GakTop Bo3pacTa (7) FTEHETUYSCKOT0 TOPU30HTA, KOTOPBIH OKa3bIBACT
MPsIMOE BO3JICHCTBHE HAa BCKO BO3PACTHYIO TCHEPAIMIO PACTYIIMX KPUCTAJ-
noB ¥ Ha Kyr, MUHYS TIPOMEXYTOYHBIH OJIOK TEPMUKO-IMHAMUYCCKUX Ta-
pameTrpoB. Hanuio — noka3aTensCTBO IBOJIIOIMOHHOTO XapakTepa cyoauma-
IIMOHHOTO0 MeTaMop(du3Ma CHera Kak Iporiecca, B 3HAUUTEIILHON Mepe aBTo-
HOMHOTI'O OT BHCITHUX yc.HOBPIfI.

CrnemyeT OTMETUTh TaKKe UCKITFOUUTENBHO BAXKHYIO POJIb METPUIECKOTO
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Pucynox 1. Obwan ungopmayuonno-cmamucmuieckas mooeb
CIPYKIYPHO-I60II0UUOHHOIL OP2AHUZAUUN CHENHCHOU MOTWU.
A-E — 2eoxomnonenmmuvie (napamempuyeckue) 610Kku (cm. 6 mexcme).
Hopmuposanusie Korhpuyuenmol COnpaiceHHOCMU NPUHAKOB:
1-0,100-0,150; 2 - 0,151-0,200; 3 - 0,201-0,250; 4 - 0,251-0,300;
5-0,301-0,350; 6 - 0,351-0,400; 7 - 0,401-0,450; 8 — 0,451-0,550.
Ilpusnaku: homn — omunocumenwvhas eévicoma CI'

(no ezo eepxneii cpanuye); tcp u A/Az — cpedonan memnepamypa
U memnepamypHulii ZpPAHOUeHm;

WCP*T — KOMHPECCUOHHOE CHCAMUE 20PU3OHNLA 60 6PEMEHIL.

pocta kpucTtamioB (l,,) B mepexone MX OT TPaHHBIX BO3PACTHBIX CTaAUH K
CKeNeTHBIM. PasButne ckeneTHOH (a3pl, OOYCIIOBIEHHOE JOCTHKEHUEM
NEepBOH BO3PACTHOM T€HEPAlMM KPUCTAJUIMYECKOTO COOOIECTBa Ompese-
JICHHBIX KPUTHYECKHUX 3Ha4eHUH |, B CBOIO Ouepesib, OKa3bIBacT PEIIAoIIee
BIIUSIHUE HA Mepy [y CUTyaTHBHOW HEYNOPsIOYEHHOCTH FOPU30HTA.
OKBHUBAJICHTHOCTh CTPYKTYPHO-(QYHKIMOHANBHBIX TPH3HAKOB CHETa
(matpuma “Snow-200”, cMm. TabaWIly) BO MHOTOM HICHTHYHA OOITUM HWH-
(GopManMOHHBIM MepaM HX IPOCT-PAaHCTBEHHOH compshkeHHOCTH. Kadect-
BCHHO HOBBIC PE3yJIBTAaThl OBUIM TIOMYYEHBI NPH pacyeTax OCPEIHEHHBIX
MmeducOn0uHbIX omHowenul sxeusanenmuocmu Kij(2), KOTopble XapakTepH-
3yIOT Han0oJee CyIIECTBEHHBIE CHCTEMOOOPa3yIOIIie CBSI3H MEXKIY TOJHO-
CTBIO WJIM OTHOCHTEIIHO HE3aBUCHMBIMH CTPYKTYPHBIMH XapaKTEPUCTHKA-
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MU B CHEXKHBIX Topru3oHTax. Kimacrepuszanmu 3Tux cBsizel (puc. 2) npusena K
BBIICJICHUIO TPEX OCHOBHBIX MaPIHAIbHBIX CTPYKTYP FOPHU30HTOB CHEXKHOM
TOJIIH (TPEX UX TCOCHHAPTHUECKUX SJIEP), ¢ MAKCUMAIBHBIMY 3HAYCHUSIMHU
Kij(2). Otu ctpykrypsl cienyromue: 1) mopghonozo-éo3pacmmuas (cBsizka A—
C, ¢ ycnoxxaeanem AC-B); 2) cummempuiino-eozpacmnasn (A-D, ¢ ycmox-
ueaneM AD-C); 3) mepmuro-ounamuxo-eospacmnas (A-B, ¢ ycnoxxaeHnnem
AB-C). IlepBas cTpyKTypa CBOMCTBEHHA CpeTHUM (TIO BBICOTE€ W BO3PACTY)
TOPHU30HTAaM CHEXHOM TOJNIIM U B 000OIIIEHHOM BHJI€ BCEMY BEPTHKAILHOMY
mpoGuITI0, BTOpasi MPUMIOYBCHHAS — HAHOOJIEe CTAPhIM CIIOSAM CHEra, TPEThs
— BEpXHUM, HAKOOJIee MOJIOBIM CIIOSIM.

B yenoM ecA CHeXHan monia Mpunoyeernsie cnou cHeza (0-15 cm)
A A
0.420 0.418
4‘0.3% c 369 D
B c
0,363 o B
Kz K2
0.36 0.38 0.40 0.42 0.35 0.37 0.39 0.41 0.43
Cpedrue cnou cHeaa (20-50 cm) Bepxrue cnou cHeaa (60-95 cm)
Y &
= .
A{n.au I—C 0.414 B
s I
0,351 o o
Kgi2) Kyi2)
035 037 088 041 043 036 038 040 042 048 04

Pucynok 2. Knacmep-oenopozpammul IK6UBAIEHMHOCIMU RAPAMEMPUYECKUX
0710K086 (2pynn NPU3HAK08 COCMOARUS) CHENCHOU MOIU 6 UETIOM, d MaKice ee
PA3TIUYHBIX 8LICOMHBIX «IMANHCEN).

KrnacTep-nenaporpaMMsl HariIsiAHO AEMOHCTPUPYIOT HEKOTOPBIE TIPUHITUATIH-
albHBIE 0OCOOCHHOCTH CyOIMMAIMOHHOTO MeTraMopdu3mMa cHera. TepMmmuko-
JUHAMUKO-BO3pacTHas mapiuanbHas cTpykrypa (A-B, AB — C), xoropas
oTo0OpaxkaeT NpsAMOE BIMSAHUE BHELUIHUX THAPOMETEOPOJIOTHYECKHX YCIOBHM
Ha TeMIIEPaTypHBI PEeXUM H KPUCTAJUIOMOP(OJIOTHIO CHETra, MOXKET OBITH
OTHECEHa K CHCTEMHOHN OpraHM3aIl¥ TOJBFKO BEPXHETO «3Ta)ka» CHEKHOU
tommy. ['opa3o B MeHbIIEH CTENeHH OHA XapaKTepH3yeT pe3yJbTaThl Me-
TaMop@u3Ma CpeIHUX TI0 BBICOTE TOPU30HTOB. B MPHITOUBEHHBIX JKe CIOAX
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bopmupyercs, npudeM ¢ HaubosbmuMmu 3HadeHusAMH Kjj(2), coBeplieHHO
WHasl TaplHajibHas CTPYKTypa — CUMMeTpuitHo-Bo3pactHast (AD — C), rae
poiib pakTopoB OyoKa B CBOIUTCS K MUHUMYMY.

[lomydeHHple Ha OMIUPUYECKONH OCHOBE pE3YyJIbTAaThl CTPYKTYpPHO-
9BOIIIONIMOHHOTO MOJETHPOBAHUS CHEXXHBIX TOPU30HTOB — OJHO W3 CBHE-
TENbCTB METOJUYECKON HEKOPPEKTHOCTH MPOTHO3WPOBAHUS JIABHHHOM
omacHoctd 1o u3BectHoit mMomenn SNOWPACK, koTopast omepupyer 1o
CYIIECTBY TOJIbKO TPEThEW MapluaibHON CTPYKTYpOH, HEONpaBIAaHHO pac-
MIPOCTPaHSIS €€ Ha BCIO CHEXXHYIO TOJIILY.
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ABTOMATH3UPOBAHHOE ONpe/ieeHNe THIIA TEKCTYPhI
OTIEJILHOI0 CJIOSI CHEXKHOM ToJIH 1o poTorpapusam
Y4YACTKOB CT€HKH CHEKHOTro mypda

H.A. Kononos HU.A.
@I'bYVH Jlanenesocmounwiii ceonocudeckuti uncmumym /[BO PAH,
Caxanunckuii punuan, 2. FOxcrno-Caxanunck, Poccus

Automated detection of the texture type
of snow cover layer from photographs of the
wall portions of the snow pit

1.A. Kononov
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

B pabGote mpemaraercsi METOANKA ONPEAETICHUS TUIA TEKCTYPhl CHEX-
HOT'O 10 O ()OTOCHUMKAM yYacTKOB CTEHKH CHEXHOTO IIypoda.

[Ipr3HakoBoe ommMcaHWE TEKCTYphl CHEXHOTO CIOsI JaéTcsi HA OCHOBE
aHan3a OWHApU3UPOBAHHBIX (QoTorpaduii, Ha KOTOPBIX OENbIM O0NACTSIM
COOTBETCTBYIOT KJIACTEPhl KPUCTAIJIOB JIbAa, YEPHBIM — ITOPOBOE MPOCTPAH-
CTBO MEXy KjacTepaMu. B kadecTBe YMCIOBBIX NMPU3HAKOB OepyTCs OTHO-
CHUTEJbHAs IJIOMAAb KIACTEPOB, YUCIIO CBSI3HBIX KOMIIOHEHT, CPEIHHUM OT-
HOCHUTEJIbHBIA IEPUMETP CBS3HBIX KOMIIOHEHT, CTAHJAPTHOE OTKJIOHEHUE OT
CPEIHEro OTHOCHUTEIBLHOTO IEPUMETpPa, CPEAHsss OTHOCUTENbHAs IJIOMIAAb
CBSI3HBIX KOMITOHEHT, CTaHJapTHOE OTKIOHEHUE OT CPEAHEH OTHOCUTEIBHOM
TUTOIIIATH.

s Gonee ETaIbHOTO ONMCAHMS YKa3aHHbIE XapaKTEPUCTUKU BBIYMC-
JSIFOTCSA KaK CPEJHUE 3HAYEHUS 110 HECKOJbKMM OMHApU3aLMsIM HCXOTHOMN
¢ororpadun, ¢ BAppUPOBaHUEM ITOPOra OMHAPU3ALUN B HEKOTOPOH OKPECT-
HOCTH € HadajJbHOTro mopora T (BBIYHCICHHOT0 MeTogoM OTcy), ¢ HEKOTO-
pBIM marom t.

Kpome Toro meromom ciydaitHoro BeIOOpa ¢ aganTanueil ObUTH 1M0100-
paHbl ONTHMAJIbHBIE KOMOWHAIINK TPEIBAPUTENBHBIX MpeoOpa3oBaHuii ¢o-
Torpaduil U3 yMcaa alroOpUTMOB SKBAIM3ALUN THCTOrPaMMBbl H300paKEHUS
Y IIUQPOBBIX PIIBTPOB.

Ouenka WHPOPMATUBHOCTU IaHHBIX NMPHU3HAKOB MPOBOJMIIACH C ITOMO-
b0 TpEX anropuTMoB OuMHapHOH kinaccugukanmu: SVM (MamumHa omop-
HeIX BekTOopoB), GBT (mepeBrsi rpagmentHoro cmycka), RTF (cmywaiinsrii
nec nepeBbeB). OO0ydeHHE M TECTUPOBAHUE JAHHBIX aITOPUTMOB IPOBOAU-
J0Ch Ha BEIOOpKE n3 1650 dhparmMenToB dororpaduii CTCHOK CHEXKHBIX IITyp-

¢os.
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B utore 6p11 pazpaboTaH anTOpPUTM OIPENENIeHUs THITA TEKCTYPHI CHEX-
HOTO cJosi 0 (oTorpadmul COOTBETCTBYIOIIETO Yy4acTKa CTEHKH CHEKHOTO
mypda. AJTOPUTM BKIIOYAET JBa OWHAPHBIX Kiaccudukatopa. [lepsbrii
KJaccu(UKaTop MPUHAMAET pelieHHe, sBJsieTcs au GoTtorpadus pororpa-
(ueit MOHONUTHOH TekcTyphl. Ilpy oTpHuIaTenbHOM OTBETE BTOPOIl KilacCH-
(dukaTop permaet, sBisgeTcs Jau Gororpadus pororpadueii cToadIaTON WIH
BOJIOKHUCTOM TEKCTYPHI.

Ha ocHoBe nmanHOrO anmropuTMa Ha si3bIke TporpammupoBanus C# (c
MPUMEHEHHEM OTKPBITOW OMOIHOTEKH KoMIbioTepHOro 3penust OpenCV)
Obuta pazpaboTaHa mporpamMma JUisi Pacro3HaBaHUsI TEKCTYPBl CHEXHOTO
ciost. [Iporpamma ucronb3oBasiach B paboTe 1a00paToOpuu JTaBUHHBIX U Ce-
JIEBBIX TIporeccoB caxanmuHckoro ¢ummana JIBIM B 3umHHET ce30H
2012/2013 rr. Ilo mToram ce3oHa OBLIO MPOBEACHO CPABHCHHE PE3YIHTATOB
paboTBl TPOTPaMMBI C AKCIEPTHOH OIEHKOW TEKCTYPhl CHEXHOW TOJIIIH.
Bcero 0bio orobpano 520 ¢otorpaduii y4acTKOB CTEHKH CHEXKHOTO HIyp-
¢a. [Ipu 3ToM nporpaMma noxasana 4% OMmUOOK.
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OcobennocT GopMHUPOBAHMS M CTPOCHUSA
CHE:KHOT0 mokpoBa B MockBe 3umoii 2012/13 rr.

2 2
B.B. Jlumeunenxo*, M.H. Hempywuna®, /.M. @ponos
"Mockoscruii 2ocyoapemeennviii 2ymanumapnuiii ynusepcumem
um. M. A. lllonoxoea, 2. Mocksa, Poccus,

2 o o
‘Mockosckuii eocydapcmeennvlil ynugepcumem um. M. B. Jlomonocosa, eeoepagu-
yeckuil paxynomem, 2. Mockea, Poccus

Features of formation and stratigraphy of snow cover
in Moscow in 2012/13

V.V. Litvinenko®, M.N. Petrushina? D.M. Frolov?
"Moscow state humanitarian University, Moscow, Russia;
“Moscow state University, faculty of geography, Moscow, Russia

Llenb npOBEACHHBIX MCCICIOBAHUM — BBISIBJICHUE OCOOECHHOCTEH pacmpo-
CTpaHEeHUsI M cTpaturpaguu CHEKHOTO TOKPOBa B PAa3HBIX T'€OCHCTEMaXx
r. Mockgsl 3umoit 2012/13 rr.

3UMHHH Cce30H (HOSIOph — MapT) M3y4aeMoro rojaa ObUl XOJIOJHEE I10
CpaBHEHHIO ¢ mpeapaymuMu. CpefHsas TeMIieparypa Bo3ayXa COCTaBMIIA -
5,18°C, torpa kak B 2011/12 rr. ona 0bu1a Bcero -4,17°C, a 8 2010/11 rr. — -
5,07°C, onnako 3to Temiee, yeM cpeadee 3a 1960-1990 rr. (-5,44°C). Cym-
MapHble ocajaku 3uMmHero nepuoga 2012/13 rr. cocraBuim 297,4 MM, 4TO
MPEBBICHIIO MX 3HAYEHHA B MPEANIECTBYIONNE 1BE 3UMBI — 271,9 MM u 263,7
MM COOTBETCTBEHHO, U 0co0eHHO cpeHee 3a 1960-1990 rr. (220,9 mm).

Y cTOWYMBBIN CHEXHBIN MOKPOB Ha TEPPUTOPHU T. MOCKBBI 00pa3oBaics
27 HOSIOpPS, IYTO COOTBETCTBOBAJIO KIMMAaTHYECKUM CpokaM. PocT MomHoCTH
B TeUEHHE 3MMHETO CE30HAa MOYKHO OXapaKTepHU30BaTh, Kak PaBHOMEPHHIH ¢
HeOompImuMu criagaMu. CpemHsst BRICOTa CHEXHOTO TTOKPOBa B (eBpaie co-
ctaBmia 42,9 cM, 9TO 3HAYUTENHHO BhIIIE, 4eM B ¢eBpaie 2012 r. (27,9 cm),
HO MeHbIIe, yeM B ¢eBpase 2011 r. (49 cm), u Oonplie B CpaBHEHHH CO
cpenauMm 3a nepuon 1960-1990 rr. (36,2 cMm). HawubGonbiedi MorHOCTH
CHEXXHBIH MOKpOB goctur 26 mapra. Ha mereocrannium Mocksa (BBII) B
3TOT JIeHb ObUTO 3a()UKCHPOBAHO 3HAYEHHE B 77 CM, YTO BCETO HA OJWH CaH-
TUMETP MEHBIIIE MHOTOJIeTHer0o mMakcumyMma. C Hadaja 3aJeraHus 10 MO-
MEHTAa MaKCUMAaJILHOTO CHETOHAKOIUIEHM BbIIaiIo 243 MM ocankoB. I1oiHo-
CTBIO CHEXKHBIN TIOKPOB corren gumb 17 anpens 2013 r.

N3ydeHne CHEXXHOTO IMOKPOBAa B Pa3HBIX T'€OCHCTEMax Ha TEPPUTOPHUU
I'maBHOTO boTaHW4eckoro cajga B KOHIIE MapTa BBISIBIIIO, YTO B IIEJIOM CTpa-
turpaduyeckre KOJIOHKH CXOXKH, HAIIPUMED, BE3JIC BBIICISIOTCS MATh WU
IIECTh CJIO0EB, pa3/eJIeHHBIX KOPKaMH, OJJHAKO MX BBICOTa M CTPYKTypa He-
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CKOJIBKO oTiuyaroTcs. Tak, B 0epe30BOM JIecy IIECTh CIIOEB CIIOKEHBI Ipe-
UMYIIECTBEHHO KPYITHO- U CPEJIHE3EPHUCTHIM CHETOM C OONBIIUM KOJIHUYe-
CTBOM JIEJISIHBIX KOPOK, AB€ U3 KOTOPHIX UMEIHU JBOWHYIO CTPYKTYPY, pa3ie-
JICHHYIO TOHKOM ITPOCIIONKOM CHera.

B cocHOBOM Jiecy OBLIO TakKe IIECTh CIOEB U3 MPEUMYIIECTBEHHO CpPe-
HE- ¥ MEJIKO3EPHUCTOTO CHETa, PA3ZAC/ICHHbIX JEASHBIMA KOpKaMU. B cHery
TaK)Xe ObLIN 06Hap}I)K6HBI CHCXKHO-JICAAHBIC KOMKH, IIOIIaBOIMEC, IIO-
BUJIUMOMY, C BETBEH J€peBbEB. B COCHOBOM JieCy INUIOTHOCTH COCTaBHWJIA
0,324 r/cM®, a Bomosamac — 196 mwm.

CHEXHBIN MTOKPOB B €JIOBOM JIeCy UMeJ TaKylo K€ BBICOTY, KaKk B COCHO-
BOM Jiecy (4To OOBIYHO HE XapaKTEepPHO), HO BKIIFOYAN OOJbIIee KOJIMUYECTBO
CIJIOEB, CIIOKEHHBIX KPYIHO-, CpEHE- U MEIKO3epHUCTHIM CHEIOM M pasjie-
JICHHBIX HICCTBIO JICASIHBIMUA KOPKaMH. Taxxe B TPEX CIOAX OBIJI0 OTMEYEHO
0O0JIBIIIOE KOTUYECTBO JIESHBIX KPUCTAIIIOB, CMEP3IINXCS B KOHTIIOMEPATHI.
B cBsi3W ¢ 3THM TUIOTHOCTH CHEra B €JI0BOM Jiecy Oblia OOJblle, YeM B CO-
cusike - 0,342 F/CM3, aBojo3amnac gocturai 209 mm.

B cHe:xHOM MOKpOBE Ha MOJIe, COCTOSBIIEM M3 IIECTH CIOEB KPYITHO-,
CpeIHe- U MEJNKO3epHUCTOT0 CHera, ObIIO MATh KOPOK. XapaKTepHOU YepTon
JAaHHOTO pa3pes3a ABISIOCH HaJHMYKWe OTHOCHUTENBHO MOIIHOTO CJIOS, CIO-
JKCHHOT'O KPYIIHBIMH OTpPaHHBIMU JICAAHBIMH KPpHUCTAJUIaMH, a TaKKE€ TO, YTO
MOIIHBIE JISASHBIE KOPKH 3/IeCh Paclojaraiiuch CBepXy, a B TIyOHHE Mpo-
CJIC)KUBAINCH JIMIIL HEOONbIINE KOPOYKH. Takke MHTEpEeCHO ObLIO OTMe-
TUTh, YTO BHICOTA CHETa B IOJie U B OEpe30BOM Jiecy ObLIa MPAKTHUECKH
onuHakoBa. V3MepeHHass MIOTHOCTh CHEXKHOW TOJIIM B IOJIE COCTaBMIIA
0,358 r/cM® 1 Bomozamac — 236 MM.
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HN3meHeHne CTPYKTYPbI OJHOBO3PACTHOI'O CHEKHOI'O CJIOS B CTpa-
TUTPaPUYIECKOM KOMILIEKCe

B.A. Jlookuna
DI'FYH Jlanvnesocmounwiii ceonocuyeckuti uncmumym JJBO PAH,
Caxanunckuii punuan, 2. FOxcno-Caxanunck, Poccus

Restructuring of coeval snow layer
in stratigraphic complex

V.A. Lobkina
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

B xoze nporecca hopMUpOBaHUs CHEXXHOTO TOKPOBa U €ro cTpaTuduka-
UM BHYTPU CHEKXHOM TOJIM CO3MAIOTCS YCIOBUS, BIMSIONINE HA CKOPOCTh
WU3MEHEHUS CTPYKTYPHI H pa3Mepa JIASHOTO KpHCTalia.

[ToMrMO BHYTpPEHHUX YCIIOBHMH, CO3JAIOIIMXCS B CHEXKHOI ToIe, 60b-
o€ BJIHUAHUC Ha IMPOLCCCHI BIUAOIHNE HAa CMCHY CTPYKTYPBI CHEXKHOTIO
KpPHUCTAJUIa OKa3bIBaIOT (PakTOPHI BHEIIHEH cpeibl. COBOKYNHOCTH (PaKTOPOB
BHEIITHEH Cp€bl MMO3BOIACT BBIACIIUTL CTpaTI/II'pa(i)I/I‘IeCKI/Ie KOMIIJICKCBI CHECX-
HOT'O IIOKPOBA, B KOTOPLIX Ha ONPEACIICHHBIX JIaHIlHIa(bTaX B CXOJHBIX YCJIOBU-
X (POPMHPYIOTCSI OJIHOTHITHBIE CIICKTPBI CTpaTUrpadpuieckux KOJIOHOK.

Jlist mpoBeieHnsT HAOMIOCHUH 3a N3MEHEHHEM CTPYKTYpPHI OJTHOBO3PACT-
HOTO CJIOSI OBLI 3aJI0KEH pa3pe3 MPOTSKEHHOCThIO 90 KM MPOXOISAIIMMA 110
CycyHaiicko#t Hu3MeHHOCTH OT Toc. CTapoyOckoe (BOCTOYHOE MOOEPEKbe
o-Ba Caxamuu, Oxorckoe mope) no T. KopcakoB (foxxHOE moOepexne 0-Ba
Caxammn, OxoTckoe Mope, 3ai1. AnuBa). Ha paspese ObLI0 3a10%KEHO 7 TO-
YeK, Ha KOTOPHIX MPOBOAWINCH HAOMIOMCHUS 3a CTpaTturpadueil CHeKHOH
tosmm (puc. 1).
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HabumoieHust mpou3BOAMINCH B CTpaTUrpaduyeckoM KOMIUIEKCE Xapak-
TEPU3YIOLIMMCS YMEPEHHO NMEePEKPUCTATNIN30BAHHONW CHEKHOU TOMNIIIEH.

Iocne npoxoxxaenus ukiaona 14-18.01.2011 nax Teppuropueit CycyHaii-
CKOIM HU3MEHHOCTH Ha BCEX TOUYKax ObLT C(POPMHUPOBAH CHEKHBIN CIIOH (Tpaek-
TOpHs NBIDKEHMS LIMKJIOHA C fora Ha ceBep, Mpeolianaroliee HarpaBieHHE
BeTpa — ceBepHoe). [lo mpormecTBun 25 CyTOK, Ha TOYKaxX OBLUIM MPOU3BEIC-
HBI cTpaturpaduieckne HabmoaeHns B ChOPMHUPOBAHHOM CIIOE.

Touku oTbopa mMpob Ha pa3pese pacrnoiarajich Ha CyOTrOpH30HTAIBHOM
MTOBEPXHOCTH, B TOACTHJIAIOMIEH MOBEPXHOCTH Mpeoliagana TpaBSIHUCTAS
pactutenbHOCTh. Ha Toukax 1, 2, 6, 7 mousa Tanas, 3-5 — mepanas. MuHH-
MaJIbHOC paCCTOAHUEC OT HIDKHEN TpaHUIBbI CJI0A IO MOBEPXHOCTU MOYBLI Ha
touke 1 — 19 cm, npu obmeit BricoTe cHera — 40 cM; MakcuManbHOE Ha 3
Touke — 57 cM, mipu oOrmmeit BeicoTe cHera — 111 cm. CpenHsas IIOTHOCTH
cHera B cyioe coctaBuia 250 Kr/mM3, TEKCTypa CHEXKHOTO CJIOs - CTOJI0UaTasl.

M3ydeHne CTPYKTyphbl CHEKHOH TOJIIM IPOU3BOJWIOCH 110 METOIHKE
O.I'. Komomeima u pazpaborkam CO JIBI'U JIBO PAH. B cnoe ompenens-
nachk ¢opMa KPUCTAIUIOB MO KPUCTAILIOMOP(HOIOTHIECKON KIIACCHU(pUKAIIUH
otnoxkeHHoro cHera J.I'. KoroMmsina, B KOTOpoii cTanuu cyOoIuMamoHHOTO
MeTamMop(u3Ma CHEKHOM TOJIIM OMNHCAHBI B 3aBHCHMOCTH OT CTPYKTYPHI
CHera.

IIponsBoamiiocs U3MEpeHne MIOTHOCTH CJIOS, 3amepsAsiach TeMIieparypa
Ha KOHTAKTaX, OMPEAEIUIach CPEAHsS BBICOTAa CHEKHOM TOJIIIIH.

13 cnost chopmupoBanroro caeromagom 14-18.01.11 Ha Bcex Toukax ObI-
T OTOOpaHBI KPUCTAJUIBI, 71T KOTOPBIX OBLIN OMpEeNIEHBI pa3Mep u dopma.
OCHOBY  CTPYKTYpPBl ~ CHEXHOTO  IIOKPOBAa  COCTABISUIA  BTOPHUYHO-
uarnomMop¢HsIe KpucTauibl. MophoMeTpruueckrne XapakTepUCTHKH 3TH KPH-
CTaJIJIOB IMO3BOJIMIIM ONPEACIINTh BIUAHNUEC BHCIIHUX yCJIOBI/Iﬁ Ha CKOPOCTH
pOoCTa KpHUCTAJLUIOB HAXOAAIIUXCA B OJHOM CTpaTI/II'pa(I)I/IT-IeCKOM KOMIIJICKCE

(puc. 2).
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B pesynbTare HaOII0ACHUS OBUIO BBISIBICHO, UTO:

1) ckopocTh pocTa IuamMeTpa KPUCTANIOB B CHEXKHOW TOJIIIIE HAXOIUTCS B
3aBHCHMOCTH OT TOJIIMHBI CHEKHOTO €10 (pHC. 2), UeM MEHbIIE TOJIINHA
CHEKHOTO CJI0sI, TeM OOJIbllle CPEAHUN U MAaKCUMAaJIbHBIM AUaMeTp KpHCTall-
Ja, T.K. TIPH Majoil BBICOTE CHEXHOW TOJIIM OOJIBIIMK TPalUeHT TeMIlepa-
TypBbl, 00yCIIaBIMBAIOIINN CKOPOCTh POCTA JIENSTHBIX KPHCTAJIIOB;

2) ckopocTh MeTaMopdr3Ma CHEXHOTO €10 B OeperoBeIX mrypdax (Tou-
ku 1, 6, 7) BbIlle, 4eM Ha TOYKaX YJAIEHHBIX OT Oepera, YTo MOKHO 00BsC-
HUTD OoJIbIIel THAPOMOPGHOCTHIO (hallMK Ha KOTOPOH OHU PaCIIONIOKEHBI;

3) 3a 25 cyTOK coi COpPMUPOBAHHBIA OJHUM CHETOMAJOM Ieperien B
CTaJII0 KOHCTPYKTHBHOTO MeTaMoppu3Ma (OCHOBY CTPYKTYPhI COCTABIISIFOT
KPHUCTAJUIBI CKEJIETHOTO KJlacca);

4) mony4eHHbIe TaHHBIE O CKOPOCTH pOcTa JUaMeTpa KPUCTaIOB O3BO-
JSIFOT CYIUTh O CKOPOCTH MeTaMop(H3Ma OTAEIBHO B3STOTO CJIOSI B Pa3iiiy-
HBIX JIaHZ[IHa(l)THI)IX 30Hax.

AHanmM3 CKOpPOCTH MeTaMoppu3Ma B CTpaTHrpaduvecKuX KOMILIEKCax
rora 0. CaxaJIMH IT03BOJISIET BLIIBUTH OTHOILIEHHE U3MEHEHHS CKOpPOCTHU POC-
Ta KpUCTAJJIOB B CHEXXHOM TOJIC ITPU MPOYUX PABHBIX YCIIOBUAX.
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JAnHaMuKa XapaKTepPUCTHK CHEKHOT0 MOKPOBa
B [Ipubaiikanbe BO BTOpOoii mojioBuHe XX
u Havajie XXI BexkoB

LK. Jloxoe, H.H. Boponaii
Q@I'BYH Uncmumym I'eoepaghuu um. B.5. Couasvr CO PAH,
2. Upxkymck, Poccus

Performance characteristics of snow in the Baikal Region in the
second half of the XX and early XXI century

Sh.K. Lokhov, N.N. Voropay
Institute of Geography SB RAS, Irkutsk, Russia

[Ipubaiikaape — pervoH, oONAAAOIINN BeChMa BBIPAKEHHBIMH KOHTpa-
CTaMM B paclpeAeleHUH U PeKUMe CHEXXHOTO MoKpoBa. B mocnennue necs-
tanetrs XX croyneTus 3aUKCHPOBAaHO TI00aNbHOE MOTEIUICHHE KJIMMArta,
YTO OTPa3WIIOCh Ha pAMe KINMAaTHYECKHUX IOKas3aTelieil, B TOM YHciie U Ha
CHEXXHOM TOKpoBe. CBeZieHHs 00 ATHX TMOKa3aTelsX B Ka4yeCTBe dMITUpUUE-
cKoro 0a3zuca HeOOXOIMMBI AJIsl BHITIOJHEHUSI METEOPOJIOTHEH CBOMX OCHOB-
HBIX (YHKIWH: HaOMoAeHus, 00padOTKH, aHai3a U POTHO3a.

B nannO# paboTe mpoaHaNM3UpPOBaH MaTepHall, KaCalOIIUNACS TMPOCTpaH-
CTBEHHO-BPEMEHHOW M3MEHUYMBOCTH BBICOTHI CHEXXHOTO TMOKpoBa 3a 49 jer
(1961-2009), yuuThIBATUCH BCE €KETOAHBIC U3MEPEHHS, MPOBOAMMBIC C |
okTs10pst o 30 ampenst Ha 11 crannusx Ipubaiikanes. Mcnonb3oBanack vH-
(opMarusi MO BBICOTE W TPONOIDKHTEIHHOCTH 3aJieTaHUsl YCTOWYHBOTO
CHEXXHOTO TIOKPOBa, MaThl 00pa30BaHUs U Pa3pyIICHUs, TEMIIEPATypa BO3IY-
Xa U CyMMa OCaJIKOB XOJOJHOTO mepuoja ronaa. Jlanueie Obutu B3sita B Up-
KyTckoM YIMC-11.

11 cranmmii Ilpubaiikanesa: bapry3uHckmii 3amoBeqHUK, balkambck —
CTaHITMH BOCTOYHOTO IMOOepexbsi o3epa baiikan; bompmoit Ymkanwmii —
CTaHIUH, pacloyoxeHHass Ha ocTpoBe baiikana; bonbmoe I'onoyctHOe,
Enannelr, Uctok Amnrapel, Kynryk, Capma, ConneuHnas, Y3yp, XyxXup —
CTaHIINH, PAaCcIIOJIOKEHHBIE Ha 3amaJHoM nodepexne baiikana.

[leproap! yMeHBIIEHHS BBICOTHI CHEXHOTO MOKPOBa HA CTaHIMSIX BOC-
TOYHOTO MOOEPEeXbs OTMedanch ¢ 3uMbI 1960-1961 roga mo 1971-1972 rox
u ¢ 3umbl 2000-2001 roma mo 2009 roma. TenneHUUs K yBEIMYEHUS ITHX
BETMYMH BUIHA ¢ 3uMBI 1972-1973 roma mo 3umy 1999-2000 roma. s
CTaHIIMH 3armagHOTO MOOEPEXbs XapaKTePHO YBEINICHHE BRICOTHI CHEXXHOTO
nokpoBa ¢ 3umbl 1960-1961 roxa mo 3umy 1999-2000 roma, a ymMeHblIECHUE
ero Benn4uH BUIHO ¢ 3uMbl 2000-2001 roxa o 2009 rox.
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[Mpubaiikanbe OTHOCHTCS K 4YHCIy paiioHOB Poccum ¢ yCTOHYMBBIM
CHEXXHBIM TIOKpoBoM. [Ipu cpenHeil mo pernony marte ero oOpasoBanus 24
HOAOps U pa3pylIeHud 27 MapTa, IpoJODKUTENIBHOCTD IEPUOIA €T0 3aJlera-
HUS B cpemHeM coctaBisieT 138 mgaeit. Hanbomee kKopoTkwii mepuo 3ajera-
HUSI CHEXXHOTO TIOKpoBa Ha ctaHuuu Xyxup (106 aueit). Taxxe HeOonbIIas
NpoAODKUTENBHOCTh oTMeuaercs B Capme (107 mueit) u Conneunoit (109
nmHel). Hanbonee AmuHHBIN Meproa Ha CTAaHIMK bapry3WHCKHN 3aMlOBeIHUK
(194 mus), mouTtn Takoi ke y baiikanscka (181 nens) (pucyrox 1). Ouarn Hau-
OosbIIell MPOAOIHKUTETHHOCTH 3aJ€TaHus YCTOWYHMBOTO CHEXHOIO MOKPOBa
COOTBETCTBYIOT paiioHaM, TI¢ B TEUCHHE 3WUMbI HAKaIUTMBAECTCS HanOoJbLIee
KOJIMYECTBO CHETa, BCJIEICTBHE PA3IM4HbIX IPUUHH (penbeda u T.1.)
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Pucynox 1. Bpemennas uzmenuugocmo npooodcumensHocmu
3a1ezanus yCmouuueo2zo cHexcHozo nokposa ¢ Ilpuéaiikanse.

Hanee Obutn paccuuTaHbl KO3(GQHUUUEHTH KOPPESIIMUA Ha CTAaHLIMAX
[Tpubaiikanps MEXAY BBICOTOH CHEXHOTO IMOKPOBA M TEMIIEPaTypOi BO3AY-
xa ¥ aTMoc(epHbIMH ocaakaMu. Taxoke OblT paccunTaH KO3((GHUIHMEHT KOp-
PeNSIMN MEXIY MPOAODKUTEIBHOCTBIO 3aJleTaHus YCTOHYMBOIO CHEXHOTO
MMOKPOBa M TEMIIEpaTypoit Bo3ayxa, oH coctaBmi -0,37.

JIlunelinas cBsI3p MEXIY TEMIEPaTypod BO3IyXa C BBICOTOM CHEKHOIO
MOKpOBa HE 3HAYMTENbHAs, a 3aBUCHUMOCTb OOpPAaTHO NPONOPLUOHAIBHAS.
HauGonbumme ko3dduimentsl HaOMIONAI0TCA B HaYajue XOJI0AHOTO Mepuoaa
roja (OKTA0pb, HOSIOPH, Aekabph), HO €CTh W B KOHIIE Iepuoja (MapT, af-
pens). Ouenb HU3KKE KOG GUUNEHTHI B SHBape U (eBpaie Mecsauax.

3aBUCUMOCTh MEXIy aTMOC()EpPHBIMU OCaIKaMH M BBICOTOH CHEKHOI'O
MIOKPOBa OYEBUAHA: YeM OOJIbILIE OCAIKOB, T€M OOJIBIIE BBHICOTA CHEXHOTO
MOKpPOBa — MPSAMO NPONOPLHOHATILHAS 3aBUCUMOCTh. Takxke KakK y TemIiepa-
TYpBl BO3QyXa MaKCHMaJbHble KOX(QQHUUUEHTH HPUXOAATCS HA HAdalo U
KOHEII XOJIOJHOTO NIEpHOJIa, 8 MUHUMAJIbHbIEC — HA CEPEANHY.
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XapaKTepI/ICTHKa CHEXXHOM TOJIIIH B 30HAX OTpbIBA
JABHH B I0T0-3alaJHOM YaCTH 0. Caxaaun

C.Hu. Qe60mapeel, AM. Boﬁpoel, A.B. POM(IHIOKl, LA Eoﬁpoeaz,
B.B. Jlosckomoes”, O.B. Hapmykoea1
Y*@unuan OAO "PIKI" Janvresocmounas srcenesnas dopoea
Lenmp ouaznocmuxu u MOHUMOPUH2A YCMPOTICME UHPPACMPYKMYDbL,
2. [0ocno-Caxanunck, Poccus;,
2@I'BYH Jlanvnesocmounplii 2e0102uteckuil uncmumym /[BO PAH,
Caxanunckuii punuan, 2. FOmxcrno-Caxanunck, Poccus

Characteristics of snow cover in the zone of a separation
of an avalanche in the southwestern part of Sakhalin island

S.1. Chebotarev', A.M. Bobrov!, A.V. Romanjuk’, D.A. Bobrova?,
V.V. Lozhkomoev', O.V. Parshukova®
'Branch of public corporation "Russian railway" far Eastern railway Center of di-
agnostics and monitoring of infrastructure devices,
Yuzhno-Sakhalinsk, Russia;
“Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

JlyiMHa yKee3HOIOPOXKHOTO MyTH (Iayiee /m myTu) Ha ydactke IllaxTa-
WnerHCK, TPOXOAIIETro ¢ Iora Ha ceBep MO y3KOW MPUOPEKHOH Mmoioce
oro-3anagHoro nodepexbs o. CaxamuH, coctaBiseT 185 km. Ha mannbIit
MOMEHT 3JIeCh HacuMThiBaeTcs Oosiee 370 1aBMHOCOOPOB, B KOTOPBIX (op-
MUPYIOTCS JIABHHBI BCEX TEHETUYEeCKUX THIOB. CTENeHb JIABUHHOM OIMacHo-
CTH Ha Ioro-zamagHoMm mnoOepexkbe 0. CaxanuH uype3BbyaiiHO BbIcOKa. llo
MPEJBAPUTEIBLHON OLIEHKE, TUIOLIaHAA MOPAKEHHOCTh TEPPUTOPUM JIABUH-
HbIMH TipoiieccamMu He MeHee 50%. OmuuM u3 GakTopoB JIAaBUHOOOpa30Ba-
Hus Ha ydacTke lllaxta - UapHHCK SBIsETCS MEepeKpUCTAIITN3AINS CHEXKHOM
TOJIIIH.

JlaBuHHBIE TIPOIIECCHl HAHOCAT yIIEpO >KEIe3HONOPOKHON UHPpacTpyK-
Type, BBI3BIBAIOT 33JICPKKY B JBIKEHHH MACCAKHUPCKUX U TPY30BBIX T0OE3-
JIOB, a TaKXe CO3JAal0T OMACHOCTH IS )KU3HH PAOOTHHKOB JKEIE3HOJOPOXK-
HOTO TPaHCIIOPTA.

B naBunoomacusie nepuozast 2011-2013 rr. Hamu 6601 otMedeH 101 ciydaif
CXOJIOB JIaBUH, U3 KOTOPBIX 77 — C BBIXOJIOM Ha IIyTh, IPUYEM B HEKOTOPBIX
JaBUHOCOOpax (OPMHUPOBAHHE JIABHH MPOUCXOANII0 Oonee 1 pas3a 3a ce30H.
OO60mmii 00BsEM aBUH cocTaBwi 26764 M3, o0umii 00BLEM JTaBUHHBIX OTIIO-
KeHHit Ha %/ myTH — 4150 M°, 061as MPOTAKEHHOCTD /11 MyTeif, Ha KOTO-
PBIX OTMEUEeHBI ciiydau cxoja jJaBuH — 1288 M. CpenqHsis BbICOTA JTaBUHHBIX

76



OTJIOKEHUH KoneOnercs B npenenax 1,4-1,6 M, a ux cpeganuii 00bém — 280-
340 m°.

MakcuManbHbie 00BEMBI TaBUH XapaKTEePHBI AJIsl TaBUH NEpEeKpHUCTaILIN-
3alliW CHEXXHOM TONIM (MakCHMalbHAas 3aperuCTPUPOBAHHAS TOJIIMHA Jia-
BHHHBIX OTJIOXKCHHUH Ha /1 ITyTH — 7 M, MAKCUMaJIbHBIA 3apETHCTPHUPOBAH-
HbIi 00BEM aBHHBI — 2500 M°).

[Iporno3 HacTyruieHus nepuona GOPMHUPOBAHHA JIABHH MEPEKPHCTAIIIN-
3alliW CHEXXHOM TOJIIM Ha OCHOBAHWHW 3HAHUH O CPOKaxX MOSIBIICHUS JIABUHO-
OTACHBIX CJOEB, CIOXKEHHBIX KPHCTAIJIAMH KOHCTPYKTHBHOHM CTalnu MeTa-
Mopdu3Ma, UMeeT OOJBINYI0 aKTYalbHOCTh NMPH 00ECIIeYeHHH Oe30MacHOTOo
u OecniepeOoHOTO IBUKEHUS KEJIE3HOAOPOKHOTO TPAaHCIIOpTa, TaK Kak Io-
3BOJISIET 3a0J1arOBPEMEHHO OPTaHM30BaTh paOOTHI MO MOATOTOBKE K JIMKBU-
JTAIAH TTOCTIEACTBAN CXO0/1a JIaBHH.

B rtewenne 3umuux cezoHoB 2011-2013 rr. B 30HE 3apOXKIEHUS JIABUH
BJIOJIb IOT0-3aMaJHOro Nmodepexnsi 0. CaxaduH MBI MIPOBOJIWIN CTpaTHrpa-
¢uueckre HabIIONEHHS 32 CHEXKHOM TOJILEH.

HaGmonenust mpoBoaniy B 10ro-3anaaHoil yactu o. CaxanuH B TpEX Ja-
BUHOOTIACHBIX paioHaX, MMEIOIINX Pa3Indus B YCIOBUSAX JTAaBUHOOOpa3oBa-
Husi: HeBenbckom, X0aMCKOM 1 YeXOBCKOM.

CrpaTturpaduio CHe)XHOM TOJIIHY U3Yy4ain B IIypdax, MPOXOAKY KOTOPBIX
MPOBOJIMIIM C MOMEHTa ()OPMHUPOBAHHS YCTOMYMUBOTO CHEKHOTO TIOKPOBA JI0
BPEMEHH €ro CXO0/1a.

HaOnronenust mokasaiu, 4To HA MOPCKUX Teppacax, B YCIOBUSX MSTKON
3MMBI, COTIPOBOKAAIOUICHCS HEOJHOKPATHBIMHU OTTENEISIMU C JOXKISIMH, KO-
3¢ GULMEHT TEeKCTYyphl CHEXHOH Tommu pocturaet 3HaueHus 0,1 B TeueHue
30-35 cyrok. Takoe 3HaueHne KOd(HUIIMEHTA TEKCTYPHI SBJISIETCSA OJHUM U3
MoKa3aresiell HACTYIUICHUS] OMACHOCTU CXOJa JIABHH MEPEeKPHCTAIUIN3AIH
CHEXKHOM TOJIIIIH.

Hamu oTmeueHo, 4TO MoJ KOpKaMu (BETPSHBIMH, PEXETALUOHHBIMHU
WIH JeTHBIMH), PACIOJIOKEHHBIMH KaK B MPHUIIOYBEHHBIX CIIOSX, TaK W B
cepeauHe CHEeXKHOW TOIIIH, (OPMHUPYIOTCS CIIOW CHETa, MMEIOIIHE BOJIOKHH-
CTYIO TEKCTYPY U CIIO’KCHHBIE KPHCTAIJIAMHU TIOTYCKEIIETHOTO MM CKEJIEeTHO-
ro kmacca gopm. [Ipu 3TOM mojx KOPKOH KpHCTaJLIBI CKEJETHOTO Kiacca
¢dopMm dopmupytrotes 3a 30-35 cyTok.

B magyBax cHexxHas TOJIIa, KOTOpas oOpa3yercs MoI BO3ACHCTBHEM
BeTpa, MMEeT OOJBIIYIO TUIOTHOCTH (JocTuraer 3Hadennit 0,3 r/cm®) u Toi-
muHy (O0onee 3 M). JlaBuHOOTACHBIC CJIOM B HaIyBaX ()OPMHUPOBAINCH HE B
cepearHe CHEeXKHOMH TOIMIIH, a B IPUIIOYBEHHOM cJioe gepe3 65-70 cyTok.
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Oco0eHHOCTH cTpaTUTPadUU CHEKHOI'0 TOKPOBA
CpeaHepycckoii BO3BBIIICHHOCTH

P.A. Yepnos
OI'BYH Unemumym eeoepaguu PAH, 2. Mocksa, Poccus

Features of stratigraphy of the snow cover
of the Central Russian upland

R.A. Chernov
Institute of geography of RAS, Moscow, Russia

B Hacrosmeit paboTe mokazaHbl pe3yabTaThl CTpATUTPaPUUISCKUX HCCIe-
JIOBaHUI CHEXHOTO MOKPOBA, MOMYYCHHBIX B XOJI¢ CHETOMEPHBIX CHEMOK B
IOxxn0M [ToamockoBre B iepuos ¢ 2001 mo 2013 rr., a Takxke B Kamyxckoid,
Tynwckoii, Opnosekoit 1 Kypckoii o6mactu B 2011 u 2012 rogax.

IIpu comocraBieHUN CTpaTUrPAPUIECKUX Pa3pe30B MONTYUCHHBIX Ha O/I-
HOTHITHBIX ydYacTKax JaHamadTa B MEpUO] MaKCHUMAIbHBIX CHET03aracoB
BBIJICIISIIOTCS  CIIEAYIOINE OCOOCHHOCTH CTPOCHHUSI CHEXXHOTO ITOKPOBA.
CHexHas TOJNINA MPEACTABJICHA TBYMsI OCHOBHBIMH TOPH30HTAMH: BEPXHUU
— CIJIO’KEH CIJIOSIMH 3€pPHUCTOTO CHETa, 37€Ch XapakTepPHO MHPIIBTPALMOHHOE
YIUIOTHEHHE CJIOEB CHETa IOJ BIMSHHUEM OTTerneseil, o0pa3oBaHne TOHKUX
JICISIHBIX KOPOK. B HI)KHEM TOpPH30HTE MPOUCXOAMT (POPMHPOBAHHE IIIy-
6unHO# m3Moposu (I'M), mepBuYHAsA CIOMCTOCTH CHEXHOTO IOKPOBA 3aTy-
meBbiBaeTcs. Tonmuua ropuzonta [’ Bo BTOpoi NOJIOBUHE 3UMBI JOCTUTa-
et 20-30 cM u coctaBiseT B cpeareM 60-70% oOmmiel TONIUHBI CHEXKHOTO
MMOKpoBa. XapakTepHble cTpaTUrpadudecKkue pa3pessl s jieca (a, 0) u my-
TOBOTO y4acTKa (B) MpeACTaBJIeHbI Ha PUCYHKE 1.

IlosiBnenne TIyOMHHON M3MOpPO3HW OOHApYyKHBaeTcs depe3 4-5 Hemenb
[oCJie YCTaHOBJICHHSI CHEXHOTO TIOKPOBa, U B OOJIBIITMHCTBE CIIy4aeB OTHO-
CUTCS K TIepBoil mosioBuHE siHBapst. Cpennue pazmeps! kpuctamwioB ' moc-
turatoT 1.5-2 MM, MakcuMalbHbIE 4-5 MM. B OTHENBHBIX CIydasx Ha mact-
OWIax W MaxOTHBIX yYacTKaX CHEXHas TOJNIIA ObLIa CII0)KeHa MPEeNMYIIEecT-
BEHHO TIIyOMHHOH HM3MOpPO3bI0, OTHOCUTENBHAS JOJIA KOTOPOW COCTaBisia
80-95%, pasmepn! kpuctaiioB gocturanu 10-12 mm. [Ipu oTCyTCTBHM OTTE-
meneil TUIOTHOCTH clloeB cHera yBemumumBaeTcs g0 0.17-0.18 r/cm®, koTopas
COXpaHSETCS JTUTEIHHOE BPEMS B HIDKHEM TOPU30HTE. B OTNIEIbHBIC 3UMBI
B OCHOBaHHWH CHEXHOTO IMMOKPOBA HAXOIUIICS TUIOTHBIA CIIOW (hUPHU30BAHHO-
ro CHera WM JieAsHas Kopka chOpMHUPOBAHHEIC B TIEPHOT IIPEI3UMBbSI, CIIOU
I'" oGHApyKUBATUCEH BO BCE 3UMBI IIEPHO/1a HAOFOICHHIM.

Ha pucynke 2 moka3aH pe3yibTaThl MapIIPYTHBIX UCCICIOBAHUH CTpaTH-
rpaduu CHEXXKHOTO TOKPOBa Ha 3amaJHBIX CKJIoHaX CpeaHepyccKOW BO3BBI-
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nmenHoctu, nposeacHubie 27.02 — 1.03.2011 r. MapuipyT ObUT MPOJIOKEH C
ceBepa Ha 10T, MPOTSHKEHHOCTHIO 0KOJIO 550 kM. OTMEUEHBI CIION PHIXJIOH (a)
1 ToTHOHU (0) rTyOWHHON M3MOpPO3U IS OJHOTHUITHBIX YyYacTKOB JIMCTBEH-
Horo Jieca. Ha Bcem mapuipyte ropuzoHT I'M, cocTosiuuil U3 phIXJIOTO U
TUIOTHOTO CJIOEB, Mpeobiiazan B CHeXKHOM Tomiie. OTMETUM YTO, OIS TUIOT-
HOT'O CJIOSI 3aKOHOMEPHO BO3pAacTaeT ¢ ceBepa Ha IoT, YTO yKa3blBaeT Ha yCH-
JICHUE BIUSIHUSA OTTereneld B JOPMUPOBAHUU CTPYKTYPBI CHEXKHOM TOJIIH.

Pe3ynbTaThl MHOTOJIETHUX HCCIEOBAHUIA CTPOCHHS CHEXHOTO TOKPOBA
Ha Tepputopun CpenHepyCcCKoW BO3BBINICHHOCTH MPHUBOIST K CIIEIYFOIIM
BBIBOJIAM:

1. Ha tepputopun CPB dopmupyercs orpeneneHHblii TUIT CHEXKHOTO TI0-
KpOBa, KOTOPBI paHee ONpeerisuics Uil PETHOHOB ¢ 0oJiee KOHTHHEHTAIIb-
HBIM KJINMATOM.

2. Ero xapakrtepHoil 4epToil sBisieTcs (popMHpOBaHHE TOPH30HTA TIy-
OMHHOW WM3MOPO3H, JUII TUIMYHBIX 3UM €ro JIOJsi B CHE)KHOM IOKPOBE CO-
crapisietr okono 60-70%.

3. PernonanbHble pa3nuyus cTpaTurpaduu CHEXXHOTO MOKPOBa 00YCIIOB-
JICHBI BIIMSIHUEM OTTeresell. BrlsBieHHbIe 0COOCHHOCTH CTPOCHHS CHEXKHO-
IO TIOKPOBA, CBS3aHHbBIE C BIMSHUEM OTTEIeJel, MOTYT 3HAYUTEIHHO OIpe-
JIeNSITh 3aKOHOMEPHBIE Pa3NIMuUsl €r0 TEIIO3alUTHBIX CBOWCTB B FOXKHBIX
patiorax CpeaHepyCcCKOi BO3BBITIICHHOCTH.
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Pucynok 1. Cmpamuzpaguueckue paspeszvl CHeHcHO20 HOKPO6a
(Ilpuokcko-meppachulii 3an08eOHUK, ieepaﬂb 2011 200) 0nsa xeoiinozo
neca (a), nucmeennozo neca (6) u nyza (8). Cnpasa om paspesos
yugppamu 0603nauenvl NIOMHOCMU CT10€8 CHez2a (2/cm>),

1 - ceescesvinasuuii, 2 - menkozepuucmelii, 3 —cpeoHe3epHUUMbLIL
dupnuzoeannuiii, 4 - 3epua c ozpankoil, 5 — 2nyOUHHAA UIMOPO3b,

6 — n1omnasa 2nyouHHaAA U3MOPO3D.
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Pucynok 2. Jlons 21younnoii usmoposu 8 CHeNCHOM HOKpoge
Ha nepuoo makcumanvHolx cHezozanacoe (2011 2.), a — pvixnaa I',
0— I})nﬂomueuuaﬂ T'U, 1 — Mockea, 2 — IOscnoe Iloomockoewe,
3 — Kanyza, 4 — llepemvtuine, 5 — benes, 6 — boaxoe, 7 — Kpomel,
8 —JIwbasnc, 9 — Kypckasa bC, 10 - L[Y3
um. B.B. Anexuna, 11 — Qoosne.
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HpOCTpaHCTBeHHaH HU3MEHYUBOCTD XapaKTECPUCTUK
CHEra, onpeacasoumx €ro yCTOﬁqHBOCTL Ha CKJIOHE,
B Pa3/iIMYHbIX (1)n3mco-reorpa(1mqec1mx yYciaoBusAX

IT.A. Yepnoyc', H.B. Bapawes °, FO.I'. Cenusepcmos’, B.E. Cyuxos *
YTenmp nasunnoii 6ezonacnocmu OAO «Anamumy, 2. Kuposck, Poccus;
2[pomusonagunnas cryxcoa Cegepo-3anadnoii pocGopHoti Komnanui,
*Mockosckuii 2ocyoapcmeennviii ynusepcumem
um. M. B. Jlomonocosa, nabopamopus araeun u ceneil, 2. Mockea, Poccust;
*Ipomusonasunnas ciysicta 2opronsiicrozo Kypopma «Po3a-Xymop»

Spatial variability of characteristics of snow, which
determine its stability on a slope, in different physical
and geographical conditions

P.A. Chernous *, N.V. Barashev ?, Ju.G. Seliverstov 3, V.E. Suchkov *
ICentre of avalanche safety of JSC «Apatit», Kirovsk, Russia;
“Anti-avalanche service of the North-Western phosphorous company;
$Laboratory of avalanches of Moscow state University, Moscow, Russia;
*Anti-avalanche service of ski resort «Rosa Khutor»

[IpencraBnensl pe3ynbTaThl MHOTOYUCIIEHHBIX MapIIPYTHBIX W3MEpEeHUN
TOJILMHBI CHETa Ha CKJIOHAxX rop, €ro INIOTHOCTH, IIPOYHOCTH HA CABUI U
TeMIepaTyphl, IPOBEACHHBIX B X1OnHaX, B ropax [Ipubaiikanss, Ha Antae u
Ha KaBkaze. [IpoBefieH cTaTUCTUYECKHUI aHAIU3 NaHHBIX u3Mepenuit. [lomy-
YeHBI OICHKH JHCIIEPCHil, KOA(PPHUINEHTOB BapHallli, aBTOKOPPEIAIUOH-
HBIX M CTPYKTYPHBIX (YHKIIMHA U3MEPEHHBIX XapaKTEepUCTHK cHera. OLeHeHo
BJIMSIHUE YCJIOBHH (DOPMHUPOBAHUSI CHEXHOTO IOKPOBA HA MapaMeTphl €ro
IIPOCTPAHCTBEHHOM M3MEHYMBOCTH. IIpoBeNeH CpaBHUTENBHBINA aHAINU3 Ia-
paMeTpoB MPOCTPAHCTBEHHON M3MEHYMBOCTU CHETa HA CKJIOHAxX B pa3iny-
HBIX reorpaduyeckux paioHax.
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Paznea 111
CHexHble JIABUHBI U JIABUHHBbIE MTPOIECCHI
Part 111

Snow Avalanches and Avalanche Processes
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ITocTpoenue Moae/IH JTOKATbHOI0 KPAaTKOCPOYHOI 0
NPOCTPAHCTBEHHO-BPEMEHHOI'0 MIPOTrHO3a MeTeJIeBbIX
JIABHH Ha npuMepe XNOMHCKOIO0 JJaBUHOCOOpa

10.B. Anopees', A.H. Boxcunckuii, IT.A. Yepnoyc?
"Wockosckuii eocyoapcmeennblil yHueepcumem um. M. B. Jlomonocosa,
2eoepagpuneckuil (hakynomem, 1a60pamopust IA6UH U cereil
2. Mocksa, Poccus;
2[Tenmp nasunnoii 6ezonacnocmu OAO «Anamumy, 2. Kuposck, Poccus

The simulation of local short-term space-temporary
forecast for drift-snow avalanches on Khibiny
site example

Y.B. Andreevl, A.N. Bozhinskiyl, P.A. Chernous’
*Moscow Lomonosov State University, Geography Department, Snow Avalanches
and Mudflows Laboratory, Moscow, Russia;
“Avalanche Safety Center, ““Apatit” JSC, Kirovsk, Russia

Jli mocTpoeHust MOJeNId MPOrHo3a (IMarHo3a) MeTeJeBbIX JIABUH ObUIN
B3SITHI PSRl MeTeoHaOMIOMeHu B s1aBuHOCOOpe Ne22 B Xubunax 3al1934-
1994 1r., Bcero 472 cytok ¢ 10-10 3apUKCHpOBaHHBIMU CXO/aMH JIaBUH. Ta-
Kasg MOJeNIb CTPOUTCA Ha OCHOBE MUCKPHMMMHAHTHOTO aHajH3a C BHIOOPOM
COOTBETCTBYIOIIUX IPEIUKTOPOB U KPUTHUECKUX OOJacTeil 3HaueHUil Me-
TEOoMapaMeTpoB, OMpPEIeNIIomuX (GOpMUPOBAHIE MEXaHU3Ma CXOJa JaBHH:
TEeMIepaTypsl BO3AyXa, OCAJKOB, CPEAHEH BBICOTHI CHETa 3a SKCIEPTHBIN
nepuoxa 3-4 OHS, a TakKe MPOJOJDKUTEIBHOCTH, CKOPOCTH M HalpaBJeHHE
BETpa B JIABUHOCOOpE 3a TOT K€ MEePHOJI, MIPUYEM HaNpaBICHUSAM BETPa MPH-
cBamBaroTcs panru oT ) BHU3 1O CKIIOHY 70 1 - BBepX MO CKIIOHY. PYHKIHS
MIPOTHO3a CTPOUTCSA B BUJE CYMMBI CIIaraéMbIX C BBIIICHA3BAaHHBIMH METEO-
napaMeTpaMyd M X KOMOMHAUMAMH (CyMMaMH W TPOW3BENEHUSIMH) C HOP-
MUPYIOIUMHA KO3(PPUIUEHTAMH, YUCIUTEIEM KOTOPBIX SBISETCS OTHOCH-
TeIbHAA YacTOTa COOBITHI CX0/1a JaBHH B KPUTHYECKON 00acTH BEIOpaHHO-
ro mapaMmerpa, a 3HaMeHaTeJIeM — MaKCHMajbHas WIM CpelHee 3Ha4YeHHE
napamerpa. Kputnueckoe 3HaueHHe (YHKIHM MPOTHO3a BHIOMpPAETCS paB-
HBIM 1, TIpH TIPEBBINICHUH 3TOW BETMYUHBI (YHKIUEH MPOTHO3a CIEAYET
OKHJATh CXOJa METEJIEBhIX JJABHH TEM CKOpee, YeM OOJIbIle 3TO MPEBBIIIe-
HUe. 371eCh MBI UMEEM JIeJI0 C BPEMEHHON COCTaBIISIONICH MPOTHO3a, OTO-
Opakaromeil HaKaruIMBaeMbI MOTEHIHMAJ CXOJAa JIABWH, B CBOIO OdYEpelb,
OTIPEAETSIONINHA 1 TaJHbHOCTh PACIPOCTPAHEHHS JTaBHH.

Jis onpeneneHus e TPaHUI JIABUHHBIX OTJIOKEHHH HCIIONB3YeTCs Be-
POSITHOCTHOE 30HHPOBAHME JIABHHHBIX OTIIOKEHUU JTaBUHOCOOpa Ne22 B Xu-
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6unax. IIpu 3TOM HIIETCs CBSI3b MEXIY 3HAUEHUAMHU (YHKIMH MPOTHO3a C
30HaMH BEPOSITHOCTH JIABUHHBIX OTJIOXKEHUN Ha 0a3e KOppesIu 1 orpeie-
JIEHUS COOTBETCTBYIOILIEH JIMHUM PETpeccur Takou cBs3U. MICkOoMble TUHUU
perpeccun mpu 3HAYMMOCTH cBs3u MeHee 0,1 u ompenemnsioT mpocTpaHcT-
BEHHBIN TIPOTHO3 METEJEBBIX JIABUH B JAaHHOM JIaBHHOCOODE.

Abstract. For simulation of space-temporary short-term forecast-
diagnosis for snow-drift avalanches were taken observation series for 1934-
1994 in Khibiny site #22 with 472 days when 10 avalanches release events
were recorded. Such a model is based on discriminate analysis with choice
of corresponding predictors and critical regions of meteorological parame-
ters data, determining avalanche release mechanics: such as air temperatures,
average snow cover thickness for expert period 3-4 days, daily precipitation,
wind duration, its velocity and direction for the same period, while the wind
directions are ranked from O down the slope to 1 up the slope. The forecast
function is being compiled as sum of components with above-mentioned
meteoparameters and their combinations (sums and products) with normaliz-
ing coefficients, which numerators are the relative frequency of an avalanche
release and denominator — an average or maximal parameter value. The crit-
ical functon value is 1, by which exceeding one may wait an avalanche re-
lease the quicker, the greater function value is. Here the question is about
temporary component of forecast, reflecting the accumulated an avalanche
release potential, in its turn determing the avalanche distance borders.
Determining the avalanche deposit borders the Khibiny site #22 probabilistic
zoning is used. For this aim the relation between forecast function values and
deposit zone probabilities is being seeked by correlation and finding corres-
ponding regression line. Such a regression line by significance value less
than 0,1 gives the spatial forecast for snow-drift avalanches in this site.
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JlaBuHHAs1 ONACHOCTH PABHUHHBIX TEPPUTOPHUIA
o. Caxaaun

A.A. Booposa
@I'FYH Jlanvnesocmounsiii ceonocuyeckuti uncmumym JBO PAH,
Caxanunckuii punuan, 2. FOxcno-Caxanunck, Poccus

Avalanche hazard of plain for example of Sakhalin Island

D.A. Bobrova
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

Cuuraercs, YTO JIABUHOONACHBIMH SIBISIFOTCS TOJBKO I'OPHBIE TEPPUTO-
pun. Tak, HampuMep, HU3KUE CKIOHBI PEUHBIX TEPpac 4acTO HE CUUTAIOT
JIABUHOOIACHBIMH, U MIPU OLIEHKE JIABUHHOM OTMIACHOCTH STH 30HBI BBIAEISIOT
KaK TeppPUTOPUH, HE MPEJCTABIAIONINE yIrPpo3bl Ui HaceneHus. Ho mexmay
TeM, B CaxalMHCKOW 00JIaCTH JaBUHBI, (POPMHUPYIOMHECS Ha HU3KUX CKJIIO-
Hax pe4HBIX Teppac (BbICOTOH 10 50 M), MPEACTaBIAIOT IOCTOSHHYIO Omac-
HOCTh Uil HaceneHus u xos3sicrBa. Ha Caxamumue BcTpedaroTcsi (OpMEI
penbeda, npeacTaBisone coool HU3KUe CKIOHBI (5 — 30 M), Ha KOTOPBIX
(hOpMUPYIOTCS JTABUHBI.

Hccnenoanue ¢axTopoB 1aBuHOOOpa3oBaHus Ha Tepputopun CaxanuHa
MPOBOJMIINCH paHee, M OblIa COCTaBiIeHa KapTa NPUPOTHBIX JJABHHHBIX KOM-
riekcoB (I1JIK), rae Obin BbINeNeH paBHUHHBIA Ki1acC MPUPOAHBIX JaBHH-
HBIX KOMIUIEKCOB. [lnomaaHas TMOpaXCHHOCTh TEPPUTOPHU JIABUHHBIMH
nporteccamu <10%. MakcHManbHbIiT 00beM TaBHH He npesbimaeT 500 M.

OnHako yacTh TEppUTOpPHH ObLIa BBIACICHA KaK HENaBUHOOMACHAs, T.K.
IIMPOKOTO PacHpOCTpaHEHMs JIABUHHBIX MPOIIECCOB Ha Hel HeT. Tem He Me-
Hee TaM BCTpedaroTcs (GopMbl penbeda, MPeACTaBIAIONHe co00i HU3KHE
ckioHHI (5 — 30 M), Ha KOTOPBIX (DOPMHUPYIOTCS JTaBUHBI. DTH 30HBI HEOOXO-
JUMO BBIJEISTH Ha KapTe, KaK TEPPUTOPUH, Ha KOTOPBIX JIABUHHBIE MPOIIEC-
CBI Pa3BUTHI HE MIHPOKO, OJTHAKO BCTPEYAIOTCS OTJENIbHBIE BO3BBIIIEHHOCTH,
MIPEJICTABIIAIONINE COOO0H TABUHOCOOPHI, T.€. TEPPUTOPUH C HU3KO TUTOIIA-
HOH TIOPaXEHHOCTBIO JIJABUHHBIMU nTporieccamu (< 10%).

Taxumu 30Hamu Ha CaxaJinHe SIBISIFOTCS:

- Mopckue Hu3MeHHocTH CeBepo-CaxalMHCKOW paBHUHBI;

Tremvmb-IIopoHaiickass HU3BMEHHOCTB;

HeOOoJIbIINE PABHUHBI B I0JIMHAX TOPHBIX PEK, TA€ JIABUHBI (HOPMUPY-
IOTCSl KaK Ha CKJIOHaX BOAOPA3ICIbHBIX XpeOTOB, TaK M HAa CKIIOHAX PEYHBIX
Teppac U pyCIoBBIX 0OPHIBOB.
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Heo0x0a1uMocTh UcClieIoBaHUs PABHUHHBIX TEPPUTOPHIA HA HATHYUE Jia-
BUHHBIX MPOIECCOB BO3HUKAET B CBA3M C HEOJHOKPATHBIM IMOMAJaHUEM JIFO-
JICi B JIaBHHBI ¢ HU3KUX CKJIOHOB. KpoMme Toro, mpu MpOBEICHUN HHKCHEP-
HBIX M3BICKAHUN B CTPOUTEILCTBE TaKXKe HEOOXOIMMO HCCJICIOBaTh PaB-
HUHHBIC TEPPUTOPUHU KaK MOTCHIIMAIBHO JIABUHOONACHBIC, U OTMEYaTh BO3-
BEIIIICHHOCTHU C OTHOCUTENIEHON BBICOTOH > 5 METpOB M YKIIOHOM >20°.

PesysbTarsl Mccaen0BaHUI MPUPOIHBIX JABMHHBIX KOMIUIEKCOB Ha TEp-
puTOpHsIX HU3MeHHOCTeH CaxaivHa IPUBEACHbI B TA0JIHUIIE.

Tabonuya Xapakmepucmuku IUVIK na meppumopuu pagnun

o. Caxanumn.
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Mopckue paBaunbl Ce-
Bepo-CaxaInHCKON 5-20 |20-60| ocoB <5% 100
p
HU3MEHHOCTH
Treimb-Iloponalickas
P 5-25 |20-60| ocos <3% 250
HU3MEHHOCTD
HeOosbImme 10IuHbI
a 5-50 |20-60| ocoB <10% 500
TOPHBIX PEK
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BausiHue ycTOHYHMBOCTH CHEKHOT0 MOKPOBA HA CXO0/1
JIABMH 10 MaTepuajaM Ha0JI0eHN HA CHeroJIaBUHHOM
cranunu «piMOyrax»

B.B. /Koanog
Unemumym eeoepagpuu MOH PK, 2. Aimamot, Kasaxcman

Influence of stability of snow-cover on tails of avalanches on ma-
terials of supervisions on the avalanche station "*Shymbulak™

V.V. Zhdanov
The Institute of Geography, Almaty, Kazakhstan

CueronaBunHas ctanmus «llpMOymak» sSBIsSETCS OMHOW M3 CcTapeii-
mmx B PecriyOnuke Kazaxcran. Ona pacnonoxena B OacceitHe pexu Ku-
mbl AnMatel Ha Beicote 2170 M Han ypoBHeM Mops. HaOmromenus 3a
ctparurpadueit 1 PU3NKO-MEXaHNIECKUMHU CBOMCTBAMH CHEXHOMN TOJIIIN
€KEeJHEBHO TMPOBOMSTCS HAa CTALIMOHAPHOM ILUIOINAJKE, PACIOJIOKEHHON
HE/aJeKO OT CTAaHIMHU. XapaKTePUCTUKU CHEKHOTO MOKPOBa U ero (pusu-
KO-MEXaHUYECKHE CBOMCTBA 3aBUCAT OT MPEIIECTBYIOIIMX U HACTOSALINX
IIOTOJHBIX yCHOBI/Iﬁ U OonpeAcA0OT TUII U BO3MOXKHBIC 00BEMBI CXOos1-
mux jgaBuH. OU3MKO-MEeXaHUYECKUE CBOICTBAa CHEra, XapakTepHbIE MpU
CXO/I€ JIaBUH Pa3IMYHOr0 reHe3rca IpUBEACHBI B Ta0IHIIE.

CMeHa oTrtemnenel W TMOXOJOJAHHWHA CIIOCOOCTBYIOT 0OO0Opa30BaHUIO
CHE)XKHOM KOPKH y MOBEPXHOCTH 3€MJIM B KOHIIE 0ceHU. OHa CyIIeCTBYET
B TEYEHUU BCEH 3UMBI BIUIOTH JI0 HaYala CHETOTastHUSL.

3uMOil 1Ipu OTpULIATENILHON TeMIlepaType BO3[yXa OTMEUYaeTcs CXOJ
CyXUX IBUIEBUAHBIX JIaBUH. OHU CXOJAT IO MOBEPXHOCTH CTAPOro CHEra
U TO3TOMY, 00JagaroT ropa3fgo MEHBIIMMH OOBEeMaMU U IUIOTHOCTHIO.
Pa3pbIB IporcXoauT B ¢1a00M KOHTAKTe Ha IPAHUIIE CTApOrO U CBEXKe-
BbINABIIEro cHera. [IpoYyHOCTHBIE XapaKTEPUCTUKH HA 3TOM KOHTAaKTe
camble MUHUMAaJIbHbIE, 8 KOO (UIIMEHT YCTOHUYNBOCTH BBIIIE CPEIHETO.

BecHoil ¢ HauanoMm neproja CHEroTasiHusI MEHSIETCSl CTPYKTYypa CHera:
y TMOBEPXHOCTU 3eMIIM 00pa3yeTcsi CBHIYyYHi CIIOH KPYIMHO3EPHHCTOTO
CHeTa WM TITyOMHHOW M3MOPO3H, XOTS KOPKA y CaMO MTOBEPXHOCTH €Il
coxpansiercs. Temnepp cnaOblii KOHTakT OyneT OJmke K MOBEPXHOCTH
3emid. Ero mpodHOCTHBIE XapaKTEPUCTHKH OyIyT BBILIE, YeM B 3UMHHE
MecsIIbl, HO KO3()PUIMEHT yCTOWIMBOCTH CHIIBHO MaslaeT 3a CYET pocTa
BOAHOCTH CHETA. Pa3pI>IB IMPOUCXOAUT B CTAPOM CHET'Y, JIAaBUHBI 3aXBaThbI-
BAIOT CBEXEBBINABILINI U CTapblii CHET U MO3TOMY 001aJaroT OONbIINMHU
pa3MepamMu 1 00bEMaMH.
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Tabnuua. Xapakmepucmuxu CHEe}CHO20 ROKPo8a 3a nepuood 1966-2012 2.

Tun JJaBHHBI
«
s
=
Cpennue -
XapakTepucTHKA P S
BeJIMYH- caa °
HbI E _g_
=
2 | ==| 2
2 =5 <
2 2 =
£ | =55 )
<] [+ [ )
2 o B =
O |0 e @)
Bricora cHera Ha METEOIIIONIAIKE, CM 60 58 58 66
BricoTa cHera Ha mrypde, cM 58 50 59 62
TII0THOCTB CTAPOTO CHEra, KI/M° 250 220 | 270 | 280
TI0THOCTB CBEXKErO CHEra, KI/M- 130 110 | 200
BricoTa ci1aboro KOHTaKkTa, cM 31 37 27 20
MuHHMaNILHOE CIIEIIICHHE, KT/M” 56 39 67 73
MHEHUMATBHBINA PA3pHIB, KI/M’ 14 5 13 30
Koaddurmment ycroitunBoctu c/wW 0,83 0,88 | 0,72 | 0,69
BricoTa mpoyHOro KOHTaKTa, CM 12 9 26 25
MaxkcuMalibHOE CLIEIICHHUE, Kr/M° 279 315 | 220 | 221
MakcHMAaNbHbI pa3phiB, KI/M" 297 379 | 204 | 225
Koaddunment ycroitunsoctu c/w 2,64 2,78 | 2,33 | 2,37

JlaBUHBI, CBSI3aHHBIE C OTTENENbIO XapaKTEepPHBI JJIsi CEPEIUHbI BECHBI.
B »TOM ciyuae o4eHb BaKHOE BIMSHHE OKa3bIBae€T MPOYHOCTHBIE XapaK-
TepucTUKU cHera. Camblii Ci1a0Oblii KOHTAKT PACIONOKEH y MOBEPXHOCTU
3eMJIM U OTMEYAETCsl MUHUMANBHBIN Kod(¢uiueHT ycroiunoctu. Ca-
MBbIM MPOYHBIA KOHTAKT PAaclOJIOKEH B CHEKHON KOPKE Y TOBEPXHOCTH
CHera.

IIpo4HOCTHBIE XapaKTEPUCTUKU CHEKHOTO MOKPOBA SBISIOTCA BaX-
HBIMU TIapaMeTPaMH ISl COBEPLICHCTBOBAHHUS METO/I0OB IMPOTHO32 JIABUH.
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AHaJM3 pe3yJabTaToB padoT Mo NPOPUIAKTHIECKOMY
CIYCKY JIABMH 32 3UMHMH ce30H 2012-2013 rr.

C.IL. ’Kupyes, H.A. Ka3zaxos, IO.B. I'encuopoéckuii
@I'FYH Jlanvuesocmounwiti ceonocuyeckui uncmumym JBO PAH
Caxanunckuii punuan, 2. FOxcrno-Caxanunck, Poccus

Analysis of the results of work on preventive descent
of avalanches for the winter season 2012-2013

S.P. Zhiruev, N.A. Kazakov, Yu.V. Gensiorovsky
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

B nmoxmane paccMaTtpuBaroTcsi pe3yibTaThl paboT Mo MpOoUIaKTHIECKO-
My CIIyCKYy JIABUH, BBIIIOJIHEHHBIX B 3UMHeM ce30He 2012-2013 r.r. no 3aka-
3y 3aMHTEPECOBAHHBIX OPTraHW3alM{ M YaCTHBIX JIMI[ HAa FOTO-3aMaJHOM TO-
Oepexbe 0. CaxanuH.

[IpenynpeauTenbHBI CIICK JaBUH BBIMOTHSJICS METOJOM MEXaHW4e-
CKOH TOJpe3KH KapHHU30B C MOMOMIBIO CIENHATbHBIX JTABUHHBIX ITHI U Me-
TAUTMYECKOTO Tpoca Ha HEOONBbIINX JaBUHHBIX YYacCTKax BJIOJb JIMHEHHBIX
COOpPY>KEHHH U B HACEJICHHBIX IyHKTaX, IJie MPUMEHEHHUE B3pPBIBYATHIX Be-
IIECTB HEBO3MOKHO JTHOO0 HEelleaecoo0pa3HoO BBUY BO3MOXKHOTO HAPYIIICHHS
YCTOMYMBOCTH TOPHBIX MOPOJ] HAa 00pabaThIBaeMbIX CKIIOHAX M BOZHUKHOBE-
HUS YTPO3bI TS KUTEJIeH HaCeIeHHBIX ITYHKTOB.

B 3umHeM ce30He OpraHM30BaHO 7 BBIE3ZIOB K MECTaM IPOBEJCHUS MPO-
(bUIAKTHIECKUX MEpOIpusATHi. BeimomHaena o0paboTka 11 JTaBHHOOMACHBIX
CKJIOHOB. Pe3ynbTathl paboT npuBeaeHs! B Tabmuile 1.

Takum oOpazom, B 3umHeM ce3oHe 2012-2013 r.1., B pe3ynbpTare mpose-
JIEHHBIX Pa0OT MO MPEeAyNpPeIUTETbHOMY CIYCKY JIABUH OBLIO OOPYIICHO
8,48 THIC. M, cHera, 00e30ManieHo 768 MeTpoB IOPOKHOTO MOJIOTHA.
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Tabnuua 1. Pezynvmamol pabom no npedynpeoumenibHoMY
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HckyccTBeHHOE U3MEHeHHe pesibeda /15 3aIUThI
aBTOMOOWIBHBIX J0por oT JaBuH Ha FOxuom Caxanune

H.A. Kazakos
@DI'FYH Jlanvnesocmounwiii ceonocuyeckuti uncmumym JBO PAH,
Caxanunckuii punuan, 2. FOxcno-Caxanunck, Poccus

Artificial change of relief for avalanche protection of roads from s
on South Sakhalin

N.A. Kazakov
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

Ha ygactke aBTOMOOMIEHO# moporu Mexay T. Tomapu u 1. MmbHHCKHIA
(3amagHOE mobepexbe KOxuoro CaxanmHa) mpeobiiagaroT JaBUHEI 00beMOM
ot 200 mo 3000 M3, CXOIMIIHE CO CKJIOHOB OTHOCHTEILHOHW BbhIcOTOM 40 -
100 M. MakcuMmanpHblii 00BEM JIaBHH MoOXeT mocturars 30 000 M. Cxon
JIaBUH HAOIOJaeTCs eXXeroqHo ¢ HosIOps 10 cepeanHbl anpens. [lepron ax-
TUBHOTO ()OPMUPOBAHHS JaBHH (HauOoliee ONacHbI MEPUO) JITUTCS C Jie-
kaOpst mo MapT. B TeyeHue 3MMHEro ce30Ha M3 Ka)J0ro JIAaBHHOCOOpa MO-
*KeT cxomuTh oT 1 mo 10 maBuH. 3a cueT OONBIIONH KPYTH3HBI CKJIOHOB H
CHJIBHOM TepeKpHUCTAILTU3AIMN CHETa Ha CKIIOHAX, ITABUHBI UMEIOT OOJIBIIYIO
CKOPOCTD U Pa3pyUIUTEIBHYIO CHITY.

JlaBUHBI IEPEKPHIBAIOT TOJOTHO aBTOMOOWIBHOM JIOPOTH U YacTo JOCTH-
raroT OeperoBoli JIMHUM. TOJIIMHA 3aBaJlOB JJOPOXKHOTO ITOJIOTHA JIABHHHBI-
MU OTJIOKEHUSAMH JocTHraer 6,5 M. MakcuManbHBII 00bEM JTaBUHBI, jape-
THCTPUPOBAHHEIA Ha 5ToM y4actke 17.02.1994 r., cocrasmn 17 000 m°. Jla-
BUHA COIILIA B PE3yJIbTaTe MpelypeanTEIHbHOTO cnyCKa croco0oM mojapes-
KH CHEXHOTO KapHu3a. [IpoTsSkeHHOCTh 3aBalia MOJIOTHA aBTOJOPOTH COCTa-
BrJIa 82 M TIPH TOJIIIMHE 5 M.

Jyis 3a1UThl aBTOMOOMIIBHON JIOPOTH OT JIABUH HCIIOJIB3YETCSI IPOTHO3
JIABUH W TPEIYNPEAUTENbHBIN CITyCK JIABUH, OJIHAKO MCXOJS U3 XapaKTepH-
CTHK JaBWH M MHTEHCHUBHOCTH TPOSIBIICHHS JaBHHHBIX MPOIECCOB, ITO COOT-
HOIIIEHUIO «IKOHOMHUYECKasl IIeJIeCO00pa3HOCTh — dPPEKTUBHOCTH — Oe30mac-
HOCTB» TPEAIOYTHTEILHON SBIISCTCS] MH)KEHEPHAs 3aIlHTa.

Ha KpyTBIX OCOBHBIX CKJIOHaX CTPOHMTEIBCTBO CHETOYACPKUBAIOIIUX CO-
OpYy’KEHHUH B 30HE 3apOKJICHUS ¥ TPAH3UTA JIABHH SIBIISIETCS JIOPOTOCTOSIINM
MEpPOIPHUATHEM.

[To 3Toit mpuyuMHE AJIs 3alUThI OT JIABUH UCIOJIb30BaH METOJ H3MECHEHUS
penbeda: uaMeHeHune mpoduist TaBUHHOMACHBIX CKIIOHOB.

Ha HEKOTOpBIX ydYacTKax CKIOHBI BBIMOJAXKHUBAIOTCS 10 KPyTH3HBI 20°,
TaK Kak MpH ykJIoHax MeHee 20° T1aBHHOOOpa30BaHHE MaJIOBEPOSITHO.
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Ha nmpyrux ywactkax, HampOTHB, KPyTU3HA CKIOHOB YBEIMYUBAETCS IO
50° myTém noapesku ckioHa. [lpu kpyTusHe ckiioHa oonee 50° CHErOHAKOII-
JICHHWE Ha CKJIOHAX HE3HAYUTEIILHO.

B nomonHeHne k M3MEHEHUIO perbeda Jist CHIKeHHsT 00beMa CHEeroIpH-
HOCa B MpUrpeOHEBYIO YacTh JJABUHOCOOPOB Ha IMOJIOTOHAKIIOHHOM MOBEpPX-
HOCTH MOPCKHX Teppac B THUIOBOH YacTH JIABHHOCOOPOB (30HA CHOCA CHETa)
YCTaHABIMBAIOTCS CHET03aJICpKUBAIOIINE 3a00PbI, a JUIS TIPEIYIPEKICHHUS
00pa30BaHUsI CHEXHBIX KapHH30B B MPUIrPEOHEBOM 30HE YCTaHABJIMBAIOTCS
CHETOBBIIyBAIOIIUE COOPYKEHUS (KpeCTOOOpa3HbIie KOJIbKTademH).

Abstract. On the road between Tomary Town and llynsk (west of coast
of South Sakhalin) avalanches prevail by a volume from 200 to 3000 m®,
going down from slopes by a relative he|g3ht 40 - 100 m. The maximal vo-
lume of avalanches can achieve 30 000 m°. The tails of avalanches are ob-
served annually from November to the middle of April. The period of the
active forming of avalanches (most dangerous period) lasts from December
for March. During a winter season from every avalanche catchment can go
down from 1 to 10 avalanches. Due to the large steepness of slopes and
strong recrystallization of snow on slopes, avalanches have high speed and
destructive force.

Avalanches block linen of roads and often achieve a coastline. Thickness
of the avalanches deposits on road may be more them 6,5 m. The maX|maI
volume of avalanche, 17.02.1994 registered on this area, was 17 000 m*. An
avalanche got off as a result of the preventive lowering by the method of
paring of snow cornice. The extent of obstruction of road was 82 m at a
thickness 5 m.

For protection of road from avalanches the prognosis of avalanches and
preventive lowering of avalanches is used. However coming descriptions of
avalanches and intensity of display of avalanches processes from, on correla-
tion «financial viability is efficiency is safety» engineering protection is pre-
ferable.

The building of supporting structures prevent avalanches on steep slopes
in avalanche starting zone is an expensive measure.

On this account for avalanche protection the method of change of relief is
used: change of type of slopes.

On some areas slopes was artificially done more declivous to the steep-
ness 20°, because at slopes less than a 20° avalanching improbably.

On other areas, opposite, slopes was artificially done more steep to the
steepness 50°. At the steepness of slope more than 50° thickness of snow
pack is insignificantly.

In addition to the change of relief for the decline of volume of snow to
avalanche starting zone on marine terraces the snow fence construct. For
warning of formation of snows cornices blower fences (cruciform kolktafel)
buildings beyond avalanche starting zone construct.
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JAuHaMuKa JIJaBUMH Pa3HbIX FeHETHYECKHUX KJIACCOB
U NpodJ1eMbl MO/IeIUPOBAHUS JIABUH

H.A. Kazaxos, 1.A. Booposa
@I'FYH Jlanvnesocmounsiii ceonocuyeckuti uncmumym JBO PAH,
Caxanunckuii punuan, 2. FOxcno-Caxanunck, Poccus

Dynamics of avalanches of different genetic classes
and problems of its simulation

N.A. Kazakov, D.A. Bobrova
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

Ha ceropHsmHuil IeHb HE CYIIECTBYET yIOBJICTBOPUTENBHBIX (u3MUe-
CKHX MOJeJIel JTaBMHHOTO Ipoliecca, MO3BOJSIONIMX C aJeKBaTHO ONHUCATh
IBUXKYITyIocs JaBuHy. CyIllecTBYOIME MaTeMaTUYECKHEe MOJIEH, KaK Ipa-
BUJIO, OCHOBaHbl Ha MWJIEATbHBIX MAaTEMaTHYECKUX JIMOO 3MIUPUYECKUX
MPEJCTABICHUAX, CUIBHO YIPOINAIOUINX PEATbHYIO KaPTHHY M ONHUCHIBAIOT
JIABUHHBIN MPOLECC C UM OOJBIION CTENEHBIO MPUOTMKEHHOCTH.

[lo >TuM nprUYMHAM 3HAYEHUS IWHAMHYECKHUX XapaKTEPUCTHUK JIABUH
(ocobeHHO, JaTFHOCTH BBHIOpOCA JTAaBUH), pACCYUTAHHBIE TI0 CYIIECTBYIOIINM
MOJIEJISIM, OKa3bIBAIOTCS CHIBHO 3aHW)KEHHBIMH IO CPaBHEHHIO C PEABHO
HaOJII01aeMBIMH XapaKTEPUCTHKAMHU.

JlaBUHBI pa3HBIX TEHETUYECKUX THUIIOB ONMHCHIBAIOTCS OJHUMH M TEMH K€
MozemsiMi. OHAKO JaBHHBI Pa3HBIX T€HETUYECKUX THIOB (MOKpPOTO CHera,
CBEXKEBBINIABIIETO CHETa, METENIEBOr0 CHETa, MEPEKPUCTAINIM30BAHHOTO CHE-
ra, CMEIIaHHOTO CHera) 00JIafaloT PasHBIMH CTPYKTYPHO-PEOJIOrHYECKUMHU
CBOWMCTBaMHU M, COOTBETCTBEHHO, Pa3HON TMHAMUKOW U JOJIKHBI OMKCHIBATh-
sl KaKk pa3Hble OOBEKTHI (TIPOLIECCHI) — PAa3HBIMU MOZEIISIMHU.

BonBIIMHCTBO CyIIECTBYIOIUX MOJEIEH JTaBUH MOXHO CBECTH K TPEM
OCHOBHBIM T'pyIIaM: THAPABINYECKHE, TPABUTALIMOHHBIE U MOJENH JIABUHBI
KaK MaTEpHAILHON TOUYKH.

OpHako TUHAMHKA JIABUHBI JTIOOOTO THIMA CHIBHO OTIMYAaeTcs OT JUHA-
MHUKH TIOTOKA JKUIKOCTH, a UCHOIB3yEMBIE B THAPOJIUHAMUYECKAX MOACIAX
K03 PUIMEHTHl KUHETHYECKOTO U TYPOYJCHTHOTO TPEHUS, NPHUHATHIC W3
TUAPOJIOTUN ¥ THAPOAMHAMUKH, HE COOTBETCTBYIOT TPEHHUIO JIABUHBI U OII-
penemnsroTes CyObeKTUBHO.

IIpencraBneHne 0 JTaBUHE KaK O TPABUTAMOHHOM IIPOLIECCE CIIPABEIIIH-
BO JIMIIb JJI1 OCOBOB, ABMXKYIIMXCSI IO KOPOTKHM KpPYTBIM CKJIOHaM W Ui
nepBoii (a3bl ABHKEHUS JIABUH TBEPIOTO METEIIEBOTO CHETa.
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Onucanue JaBUHBI KaKk MaTepUaNbHON TOYKH SBIsAETCS COOOW KpaiiHe
YIPOIIEHHBIM TMPEJCTABICHUEM, HE OTPAXKAIOUIUM CJIOXKHBIA MpoIiecc JIBU-
JKCHUS JIABUHEBL.

IIpu onucaHum JaBUH HE YUYUTHIBAIOTCS TaKWe BaKHEWIUE MapaMeTphl,
KaK CTPYKTypa, TEKCTypa U, COOTBETCTBEHHO, BSI3KOCTh CHEKHOI'O IOKpPOBa,
(hopMHpYIOMIETO JaBUHY: IMapaMeTphbl, KOTOPhIE BO MHOTOM OMPEICISIOT
SHEPTHIO U, COOTBETCTBEHHO, TUHAMHUKY JIaBUH (OCOOEHHO, AJIs JIaBUH TIepe-
KPUCTAJUTM30BAHHOTO M CMEIIAHHOTO CHETa).

AHanu3 pe3ysbTaToOB MCCIICOBAHUS JIABHHHBIX MIPOIIECCOB B PAa3HBIX pe-
ruonax (1980 — 2013 r.r.; o. Caxamun, Kypunbsckue octposa, 3abaikaine,
Xubunel, 3anamgaeiii KaBka3, Tabn. 1) moka3wIBaeT, 4TO CKOPOCTH, IaiTb-
HOCTH BBIOpOCA W XapakTep ABMKCHUS JIABHH Pa3HBIX TEHETHYECKUX THIIOB
pa3nuyHa.

JlaBUHBI MOKpPOTO CHETa MOTYT OMHUCHIBATHCS THAPOAMHAMHYCCKIMHI MO-
JIEJSIMH, OTMCHIBAIOIIMMHI JIBIDKEHHE BSI3KOTo TMoToka. OmnpeneneHue kodgd-
(PMIIMEHTOB KMHETHUYECKOTO U TypOyJIIEHTHOTO TPEHHUS MPEICTABIISIET COOOM
OTAEJIbHYIO 3a/1a4y.

JlaBUHEI CBEXKEBBIMABIIETO CHETa MOTYT ONMHUCHIBATHCS KaK JHUCIIEPCHAs
CHCTEMA.

JlaBUHBI TIEPEKPUCTAIUTM30BAHHOTO M CMEIIAHHOTO CHera o0iamarT 0o-
JIee CIIOKHOM JIMHAMHUKOM, MPEICTABIISIFOT COOO0M HE CTOJILKO O0BEKT, CKOJIb-
KO HEJIMHEWHBIN npouecc. [lepcrneKTUBHBIM HallpaBJIEHUEM MpPeICTaBIsSETCA
MOJICTTUPOBAaHME TaKUX JIABUH B paMKaxX TEOPUU TMHAMUYECKOTO Xaoca.

JlaBuHHBIE MTPOIIECCHI HEOOXOIUMO OIHCHIBATh HE KaK THAPOJIOTHIECKHE
WJIM TPABUTAIMOHHKIC SIBIICHUS, HO KaK SIBIICHUS 00JIee CI0XKHOTO XapakTepa
B paMKax CHHEPTEeTUICCKUX MPECTaBICHUH, CyTh KOTOPBIX MOXHO CBECTH K
TOMY, YTO B JaHHOW CHUCTEME HH OJIMH M3 OTACIIBHO B3ATHIX (haKTOPOB HE
MOJXKET MPUBECTH K OKHUJAEMOMY Pe3yibTaTy 0e3 BO3IeHCTBHSA APYTHX (ak-
TOPOB, TPUBOMANIMX K (PESHOMEHY CaMOOPTaHU3aIlUK YIIOPSIOYCHHBIX
CTPYKTYP B OTKPBITBIX JUCCUITATUBHBIX CHCTEMAX.
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Abstract. For today there are no satisfactory physical models of ava-
lanche process, allowing with adequately to describe the avalanche. Existent
mathematical models, as a rule, are based on ideal mathematical or empiric
presentations strongly simplifying the real picture and describe an avalanche
process with the only large degree of closeness.

On these reasons of value of dynamic descriptions of avalanches (espe-
cially, avalanche run-out distance), expected on existent models, appear by
strongly understated as compared to the really looked descriptions after.

The avalanches of different genetic types are described by the same mod-
els. However much the avalanches of different genetic types (wet snow,
new-fallen dry snow, drifted snow, recrystallization of snow, mixed snow)
possess different structural rheological properties and, accordingly, by a dif-
ferent dynamics and must be described as different objects (processes) - dif-
ferent models.

Most existent models of avalanches can take to three basic groups: hy-
draulic, gravity and models of avalanche as a material point.

However much the dynamics of avalanche of any type strongly differs
from the dynamics of stream of liquid, and the in-use in hydrodynamic mod-
els coefficients of kinetic and turbulent friction, accepted from hydrology
and hydrodynamics, fall short of to friction of avalanche and concerned sub-
jectively.

Picture of avalanche as about a gravity process justly only for snow slide
on short steep slopes and for the first phase of motion of avalanches of hard
drifted snow.

Description of avalanche as a material point is the by itself extremely
simplified presentation not reflecting the difficult process of motion of ava-
lanche

At description of avalanches such major parameters are not taken into ac-
count, as structure, texture and, accordingly, viscidity of snow pack forming
an avalanche: parameters which in a great deal determine energy and, accor-
dingly, dynamics of avalanches (especially, for the avalanches of recrystalli-
zation of snow and mixed snow).

The analysis of results of field research of avalanches processes shows in
different regions (1980 - 2013, Sakhalin Island, Kuril Islands, Transbaikalia,
Khibini Mountains, Western Caucasus, tabl. 1), that speeds, distance of the
troop landing and character of motion of avalanches of different genetic
types different.

The avalanches of the wet snow can be described by hydrodynamic mod-
els describing motion of viscid stream. Determination of coefficients of ki-
netic and turbulent friction and etc is a separate task.
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The avalanches of new-fallen snow can be described as dispersible sys-
tem.

The avalanches of recrystallization and mixed snow are possess more dif-
ficult dynamics. It's are not so much object, how many nonlinear process.
The design of such avalanches is perspective direction within the framework
of theory of dynamic chaos.

Avalanches processes must be described not as the hydrological or gravi-
ty phenomena, but as the phenomena of more difficult character. It's may be
described within the framework of synergetic approach, essence of which
can be taken to that in this system none of the separately taken factors can
result in the expected result without influence of other factors resulting in the
phenomenon of self-organization of ordered structure in the open dissipative
systems.
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AHTpPONOreHHOoe BO3/1eiicTBHE HA OeperoBbie
NMPUPOIHBbIE JJABUHHBbIE KOMILTeKchbl FOxkHoro Caxainna

E.H. Kazakosa
DI'FYH Jlanvnesocmounsiii ceonocuyeckuti uncmumym JJBO PAH,
Caxanunckuii punuan, 2. FOxcrno-Caxanunck, Poccus

Anthropogenic influence on the sea coastal nature
avalanche complexes of South Sakhalin

E.N. Kazakova
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

Ha o. Caxanuu B ipeneiax MPUPOTHBIX JaBUHHBIX KOMILIEKCOB MOPCKUX
Teppac pacioyiokKeHO OOJIBIIIOE KOTMUYESCTBO HACEICHHBIX MTyHKTOB, XO3SICT-
BEHHBIX O0BEKTOB U 00BEKTOB MH(PPACTPYKTYPHI, YTO CBSI3HO C MPEUMYIIIC-
CTBEHHO TOPHBIM pelibe()OM OCTPOBA, OTPAHUYHBAIOIIUM BBIOOP MPUTOIHBIX
JUI1 OCBOEHHUSI TEPPUTOPUH.

B cBsi3u ¢ akTUBHOI1 XO35HUCTBCHHOHN NIEATSIBHOCTBIO HA MOPCKUX Oepe-
rax OCTpOBa NPUPOJHBIE JABUHHBIE KOMIUIEKCHI MOPCKHX Teppac MOABEP-
JKEHbl CHJIBHOM aHTPOIIOI€HHOM Harpys3Ke, YBEIWYHMBAIOLICH CTENEHb Ja-
BHHHOM OIACHOCTH JAJIs1 HACEJTICHUS U X03UCTBa OCTPOBA.

OCHOBHBIMH BHJaMH aHTPOIOI€HHOIO W3MEHEHUS MPUPOIHBIX JaBUH-
HBIX KOMIUJIEKCOB MOPCKHMX T€ppac, BIMSIOIMIUMH Ha XapaKTEPUCTHKU Ja-
BUHHBIX MPOIECCOB, ABJISIOTCS CIIEIYIONINE:

1  Buwpybka neca:

a) Ha NOBEPXHOCMU CHOCA CHe2ad 8empoM - CO3JaeT OJarompHUsATHHIE
YCIIOBUS JJIl CHETOIEpEeHOCca, YTO 00ECIeUnBaeT JAOMOJHUTEIBHBINA MTPUHOC
CHera B JJaBUHOCOOP, TEM CaMbIM IIPHUBOJIS K YBEIIMYCHUIO 00HEMOB JIaBUH, a
TaK)Ke YaCTOThI UX (POPMHUPOBAHUS;

0) 6 30Hax ompviga u MpaH3umMa 1aéuH — yBeJIHMYCHUE 3HAYCHUHN TH-
HAMHUYECKHUX XapaKTEPUCTHK JIABUH;

2 Uszmenenue npoghusis ckioua:

a)  ebIpasHUBanUe NOBEPXHOCMU Meppacsl TIOJ CEIbCKOXO3SHCTBEH-
HBIE HYK/IBl IPUBOJUT K 00pa30BaHMIO MIOBEPXHOCTH CHOCA CHETa BETPOM B
BEpXHEH 4acTH KOMILIEKCa;

0)  meppacuposanue CKIOHA TPUBOAUT K YMEHBIIEHHIO OO ycTpa-
HEHHUIO JIABUHHOH OMaCHOCTH;

B)  noopesKka CKIIOHA CO3JaeT ONaroNpHsTHEIE YCIOBUSA Uit (hopMupo-
BaHUS MPBITAIONIHUX JTaBUH;

r) sbIpasHueanue npoguis ckiona npu Oonbimux ykimoHax (30-45°)
NPUBOANT K YBEINYEHHIO 3HAYCHUH THHAMUYECKUX XapAaKTEPHCTHK JTaBUH.
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Tak, Ha 3anagHoM noGepexbe FOxuoro CaxanuHa (Mexay c. LleOyHuHO
U c. InpuHCKMIT) Ha TOBEPXHOCTSIX CHOCA CHETa BETPOM OBII BBIPYOJIEH Jiec
IIPU pacHalke s CeIbCKOX03IHCTBEHHON JIeATENIbHOCTH. DTO 00eCIeuniio
OmaronpuATHBIE YCIOBHS IJIsI CHErOllepeHoca, W, CIIEOBATENbHO, JUIS JI0-
MIOJIHUTEJIPHOT'O IIPUHOCA CHEra B JIABUHOCOOP, YTO YBEJIMYMBACT OOBEMBI
JIaBMH, a TaKXXe 4acToTy ux ¢opmupoBanusa. Kpome Toro, akTuBHbII CHEro-
[IEPEeHOC MPUBOIUT K (DOPMHUPOBAHUIO CHEXKHBIX KAapHU30B OOJBILIONW MOIL-
HOCTH (10 4-5 M) ¥ IPOTS>KEHHOCTH.

Kpome Toro, xapakrepHoii uepToil 3anagHoro nodepexns HOxHoro Ca-
XaJIMHa SBJSIETCS. OJHOBPEMEHHOE Pa3BUTHE HA MOPCKHX Teppacax HECKOJIb-
KHX THUIIOB TI'PaBUTAIIMOHHBIX CKJIOHOBBIX IPOLIECCOB: JIaBUH, CKJIOHOBBIX
cellell M OMOJ3HEH, OKa3bIBAIOIIMX BIUsHHE Ipyr Ha Apyra. CoBOKyIHOe
JeficTBHE paccMaTpUBaEMBIX IPOLIECCOB MPHUBOAUT K IOBBIIMIEHUIO PHUCKA
JUISL HACEJICHUSI U XO3SIHCTBEHHO-OBITOBBIX OOBEKTOB, a TAKXKE 3aTPYAHSET
MIPOEKTUPOBAHUE MHKECHEPHOU 3alTUTHI.

Tak, MPOTUBOOIION3HEBBIE MEPOIIPUATHS MOTYT CO3/1aTh JIABMHHYIO Omac-
HOCTBh: TIPH TPOBEJCHWH MPOTHBOOTIOI3HEBBIX MEPONPHITHII K CEeBEepy OT
r. MakapoB npu BeIpaBHHBAaHHUH NMPOGUIISA CKIIOHA CO3/IANIN yCIoBus st (hop-
MHUPOBAHHUS JIABHH C OONBIINMY 3HAYCHUSIMH JHHAMHUYECKUX XapaKTEePUCTHK:
CKJIOHBI OTHOCUTENbHOU BbICOTON 100 M UMEIOT MOCTOSIHHBINA YKIOH 45°.

Abstract. Degree of avalanche hazard of sea coastal natural avalanche
complexes increased due to anthropogenic influence on marine terraces.

The main types of anthropogenic influence on marine terraces are the fol-
lowing.

1. Deforestation:

a) deforestation on the surface of marine terrace results in increasing of
wind blowing of snow which leads to increase of volumes and frequency of
avalanches;

b) deforestation in avalanche catchments results in increasing of the val-
ues of dynamic characteristics of avalanches.

2. Change in the profile of the slope:

a) alignment of the surface of terraces for agricultural purposes leads to
the formation of a surface of wind blowing of snow in the top of the ava-
lanche complex;

b) terracing of slope leads to the reduction or elimination of avalanche
danger;

¢) undercut of slope creates favorable conditions for the formation of
jumping avalanches;

d) alignment of profile of slope for large deviations (30-45°) increases the
values of dynamic characteristics of avalanches.
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Knaccudukanus npupoaHbIX JABHHHBIX KOMILIEKCOB
Mopckux Teppac FO:xxnoro Caxanuna
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The classification of natural avalanche complexes
of marine terraces of South Sakhalin

E.N. Kazakova
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

[IpuponHsie TaBUHHBIE KOMIUIEKCH MOpcKuX Teppac FOxHoro Caxannna
UMEIOT PSDK XapaKTepHBIX OCOOCHHOCTEH, MO3BOJISIFOIIUX pacCMaTphBaTh UX
KaK Crenn(pUIECKU Kilacc JTJaBUHHBIX KOMIUIEKCOB!

- abcouoTHas BBICOTA CKJIOHOB HE mpeBbimaeT 200 M, 4TO MO3BOJSAET
HE YYUTHIBATh BEPTUKAIBHBINA TPATUCHT OCAJIKOB;

- BBICOKasl CTEIICHb MEPEKPUCTATH3AINN CHEXXHOW TOJIIH, YTO CBsI3a-
HO C OTHOCHUTEJIHHO HEOOIBIION BBICOTON CHEXKHOTO MOKPOBA, TOBHIIIEHHON
BJIXKHOCTBIO BO37lyXa W 0oJiee BBHICOKUMH TEMIIepaTypamH, 4eM BO BHYT-
PEHHEN 4acTH OCTPOBA;

- aKTHUBHBIA METENIeBBIH NMEPEHOC CHEra Ha MOPCKUX Oeperax, KOTOPBIH
obecrieunBaeT JIOMOTHATENBHBIN MPHHOC CHETa B JJABHHOCOOPE;

- Hajgu4yhe B OOJIBIIMHCTBE KOMIUIEKCOB 30HBI CHOCA CHETa BETPOM,
NpEeICTAaBICHHON MOBEPXHOCTHIO MOPCKOM Teppachl; 3Ta 30Ha 00eCIIeUnBaeT
OOJBITYIO IIOMIAs CHETOCOOPHOTO OacceiiHa, 9To CO3/IacT OJIaronpusITHBIC
YCIOBUS s MpUHOCca O00JIbIIoro o0beMa CHeTa B JJaBHHOCOOD;

- pacTUTENbHBIA MOKPOB MPEACTABJICH Yallle BCETO TPaBOM MM 0amOy-
KOM, 4TO 0OecrieqnBaeT ONaronpusaTHBIE YCIOBUS ISl EPEKPHUCTAIUTN3AIIH
CHE)KHOTO ITOKPOBa, a TaKKe 00eCIeYrBaeT MOBEPXHOCTh CKOJBKEHHS Jia-
BUHBI C MAJIEHBKUMU KO3(PQHUIIMEHTAMH TPEHHUS.

- XapaKTepHBIH MPOJONBHBIA TPO(UIB C MOCTOSIHHBIM OOJBIIAM YKIIO-
HOM B 30HaX OTpbIBAa M TPAH3UTA JIABUH U PE3KHM BBITIOJIAKHBAHUEM B 30HE
AKKYMYJISLIUH.

B mpupoaHbpIX TaBUHHBIX KOMITIEKcax Mopckux Teppac IOxknoro Caxa-
JIMHA MOYKHO BBIJICTUTH BOCEMb MOP(OIOTUYECKUX TUTIOB, CTPOEHHE KOTO-
pBIX OOYCIOBJICHO T'€OJIOTMYECKAM CTPOCHHEM TEeppUTOpHH. Takoil KoM-
TUIEKC BKIFOYAET PSiJI COCEHUX JIABUHOCOOPOB, UMEIONIUX CXOHYI0 MOpdO-
JIOTHIO, & HE OTACTBbHBIN JIJABUHOCOOP U HE OT/AEIBHBI MaKPOCKIOH CO MHO-
’KECTBOM JIABUHOCOOPOB, TIOCKOJIBKY '
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Ha MHOTHX JJABHHOOIIACHBIX YY9aCTKaX MOPCKHUX Teppac JaBUHOCOOPHI
Pa3HbBIX TUIIOB YepeayroTcs (HaupuMep, y3K1ue SpO3UOHHBIE BPE3bl U OCOBBI);

B HEKOTOPBIX THUMAX NPHUPOJHBIX JaBUHHBIX KOMILIEKCOB MOPCKHX
Teppac Npu 3HAYUTEIBHON BBHICOTE CHEKHOI'O MOKPOBa BO3MOXKEH CXOI Jia-
BUHBI C JINHUEH OTpPHIBA, OXBATHIBAIOIIEH HECKOJIBKO CMEKHBIX JIABUHOCOO-
poB;

30Ha CHOCa CHEra BETPOM OOBIYHO 00wIast [uIs KOMILIEKCa JIJaBHHOCOO-
POB.

Takum 00pa3oMm, MPUPOAHBIC JTABUHHBIE KOMIUIEKCHI MOPCKHX Teppac
IOxHoro CaxaniHa MOXKHO Pa3JelIuTh Ha PSJi TUTIOB, XapaKTePU3YIOITHXCSI
HEKOTOPBIMU OCOOCHHOCTSIMH.

Hanpumep, 11t y3KMX 3PO3MOHHBIX BPE30B XapaKTEPEeH CXOJ JIaBUH He-
00JBIIOTO 00BeMa M3 OTACIBHBIX JIOTKOB JHOO JaBHHBI 0OJBIIEr0 00beMa
MIpH 3HAYMTENBHOHN BBICOTE CHEXXHOTO MOKPOBA (C IMHUEH OTPHIBA, IPOTSTH-
BaIOIIEHCs HA HECKOJIBKO COCEIHUX JTaBUHOCOOPOB).

[Ipu uyepenoBaHMHM OCOBOB M 3PO3HOHHBIX BpPE30B 3PO3HMOHHBIE BPE3HI
PaCWICHSIOT OCOBHBII CKJIOH, NIPENSATCTBYS CXOY JIABUHBI C JIMHUEHN OTphIBA
OOJBIION TIPOTSHKEHHOCTH; BO Bpe3axX CXOJl JIaBMH ¢ OOKOBBIX YacTel Kak ¢
OCOBOB

B rimy0okux MIMPOKHX OMOI3HEBBIX JIOKOMHAX BO3MOXKEH CXO/ JIABUH € 00-
KOBBIX YacTei JJaBHHOCOOpa NP METENSX (3aBUCUT OT HallpaBJIeHHs BETPa).

[Ipn uepenoBaHny BOPOHOK M HEOOJBIINX TPEYTOJBHBIX OCOBOB B HIXK-
HEH 4acTH CKJIOHA JIaBUHBI U3 BOPOHOK MMEIOT HEBBICOKHE CKOPOCTH M He-
OOJIBILYI0 NAIBHOCTE BBIOpOCA, YacTO HE BBIXOIAT 3a MPEAEIBI JIOTKA; OCOBBI
XapaKTepU3YIOTCcs HeOONbIIMMU 00beMaMu U MAJIICHBKUMH JAIBHOCTSMH BBI-
Opoca, 9To 00yCIOBIEHO HEOOIBIINM MPEBBIIIIEHUEM ITHX JIABHHOCOOPOB.

Taxas xkmaccuuKanys y4uTHIBA€T OCHOBHBIE (DAKTOPBHI, BIMAIOLIME Ha
napameTpsl JaBHH, B TOM 4HCJIE€ OObEM JIaBHHBI U €€ AMHAMHYECKHE Xapak-
TEPUCTUKH, Hanbojee 3HAYMMBIMU M3 KOTOPBIX SIBIISIOTCS NAIbHOCTH BBI-
Opoca JTaBUHBI, TaJTbHOCTh BEIOPOCA BO3AYIIIHOM BOJIHBI JIABHUHBI U IaBJICHUE
JIABMHBI HA IpersITcTBHE. VIMEHHO ompelesieHne 3TUX XapaKTePUCTHK SIBJISI-
IOTCS IPUOPUTETHBIM NIPH PELICHUH NPUKIaTHBIX 3a7ad Mo pa3paboTke Me-
PONPHUATHH NMPOTHBOJIABUHHOMN 3aIlIUTHI, TIOCKOJBKY AaIbHOCTH BBIOpOCa BO3-
JYLIHOI BOJIHBI JIABUHBI ONPENEIISAET HIKHIOIO MPaHMUILy JIJABUHOOIIACHOM 30HBI,
a JIaBJICHUC JIAaBUHBI HA IIPEIIATCTBUEC ONPEACIIACT YA3BUMOCTD COOPYKCHUS IIPU
BO3JCHCTBUM HA HETO JIABUHHOT'O TEJIa M CHErOBO3.LYIIIHOTO 00J1aKa.

Abstract. This article is about the classification of natural avalanche
complexes of marine terraces of South Sakhalin. There are 7 types of natural
avalanche complexes depending on the morphological structure of marine
terrace.
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The natural avalanche complexes of South Sakhalin are characterized by
some features:
altitude of slopes less than 200 m;
high degree of recrystallization of snow cover;
presents of zone of wind transfer of snow on the surface of terrace;
active wind transfer of snow on sea shores, which provides additional
snow in avalanche catchment;
vegetation is represented by mostly grass or bamboo, which provides
favourable conditions for recrystallization of snow cover, and also provides
the sliding surface of the avalanche with small coefficients of friction;
These classification considered on the main factors influenced on the cha-
racteristics of avalanches (volumes, speed, pressure on the obstacles and run-
out distance).
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XapakTepuCTHKHU CHEKHBIX KAPHU30B
Ha 3anajgHoM nodepexne FO:xxnoro Caxanuna
B 3UuMHeM ce30He 2012-2013 r.
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@I'bVH Jlanenesocmounsiii ceonoeudeckuti uncmumym /JBO PAH,
Caxanunckuii punuan, 2. FOxcrno-Caxanurnck, Poccus

Characteristics of snow cornices on the west coast
of South Sakhalin in winter 2012-2013

E.N. Kazakova, N.A. Kazakov
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

OOpy1eHHe CHEXXHBIX KapHU30B, 00pa3yOIINXCsl Ha MOPCKHX Teppacax
IOxnoro CaxanuHa, €XeroJgHo MPUYHHIET 3HAYUTEIbHBI 3KOHOMUYECKHI
yiep0d HACENeHHI0 M XO3AHWCTBY OCTpOBa. MIX OCHOBHAs OMAacHOCTH B TOM,
YTO 3a4acTyr0 OOpyIIeHHe KapHW3a CTaHOBHUTCS MPUYMHOMN CXOJa JIABHHEI,
KOTOpasi, B CBOIO O4epe.lb, MPUBOIUT K 3aBally aBTOMOOMIILHOM WIIN Kele3-
HOH IOpOr'", pa3pyLICHUIO U TOBPEXICHUIO 3IaHUH U COOPYKEHUMN U T.II.

Ha 3amamnom mo6epexbe KOxxaOoro Caxannnaa ObII0 3aUKCHPOBAHO HE-
CKOJIBKO CJIy4aeB IOIMAaJaHus IO/l B JIaBUHBI, BBI3BaHHBIE OOpyIICHHEM
KapHu3a. [l TpemoTBpamieHHsT BBI3BIBAEMOTO CHEXHBIMH KapHU3aMH
yiiepba HeOOX0AUMO MPUHUMAThL MEPBI MO 3alIuTe: OO0 MpOodUIaKTHYC-
CKOe O0pyIIeHHe KapHH30B C TOCIEAYIONEH pacYrCTKON AOPOXKHOTO IO-
JI0THA, MO0 CTPOUTENNECTBO COOPYKEHUH WHKEHEPHOHN 3aIIHTHL.

B 3umuem ce3one 2012-2013 rr. cotpyaHuKamu 1a00paTopuu JIABUHHBIX
u ceneBbix nporeccoB CO JIBI'M JIBO PAH mpoBogminch UcCCieI0BaHUS
CHEeXXHBIX KapHU30B Ha 3amagHoM mobepexbe FOxuoro CaxannHa Ha Tpex
ydacTkax aBromoporu T. HeBenbck — 1. Tomapu — aspomopt [llaxTtepck (13,
143 u 153 km).

JJist 5THX y4acTKOB XapaKTEpPHO OJIArONPHUITHOE COYETAaHHE CIIETYFOIIUX
(dakTopoB, 00ycIaBIUBAOIIUX (OPMHUPOBAHIE CHEKHBIX KAPHU30B:

*  QOJBIIOE KOJIMIECTBO 3UMHUX OCAIKOB B COYETAHWH C BHICOKUMH CKO-
POCTSIMU BETPOB 00ECIIEUNBAET IIPHHOC CHETa K OPOBKE MOPCKOi1 Teppachl;

*  cyOropusoHTajbHAasl MOBEPXHOCTh MOPCKOW Teppachl MpeACTaBIIIET
co0oif 30Hy CHOCa CHera BETPOM, KOTOpasi 00ECIIeUnBACT TOTIOTHUTEIHHBIN
00BeM cHera, MPUHOCHMOTO0 K OpOBKE TEPPACHI;

*  TpaBSHHCTAs WIN KyCTAPHUYKOBAs PACTUTEIHLHOCTH Ha MIOBEPXHOCTH
MOPCKOH Teppackl HE MPENATCTBYET CHETOIIEPEHOCY.
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[MapaMeTpbl CHEXHBIX KapHH30B, 00Pa30BBIBABIIMXCS Ha 3alaJHOM II0-
oepexbe Oxuoro Caxanmnnaa B 3uMmHeM ce3oHe 2012-2013 1T., npUBEeneHE B
Tabiuue 1.

Taonuya 1. Ilapamempiul cHeHCHBIX KAPHU3 08
00pazoevieasuIuxca Ha 3ana0HOM noodepesicve
10scno20 Caxanuna 6 3umnem cezone 2012-2013 2z.

= [,
= ) § s2E =
= |3 : 5 |82 ¢
= = 5 S =1 i z
N ®) = = = E 1 ’E =
aBtoopora r. Hesesbck - c. llledynuno, 13 km
1 ff;’;‘jfg‘m 0,15-0,22 | 1,0-1,5 | 1,0-18 50,0
11.01.13 =
2 | choEHm 0,15-022 | 1,2-18 | 1,5-2,0 50,0
MeETeNEBBIN
23.01.13 = 2,0-3,0 50,0
2 | coRHH 0,34 1,0-1,8
MeETENEBBIN
1 E/IBeeTz(JI;IgBMﬁ 0,19 1,0-1,2
23.01.13 = 2,0-3,0 45,0
2 | choRHH 0,34 1,5-2,8
MeTeJIEBBIT
01.02.13 1 | mereneBslil 0,17-0,19 1,0-2,5 1,5-2,0 -
06.03.13 1 | mereneBslil 0,44 4.0 4.0 48,0
06.03.13 1 | mereneBslil 0,45 3,0 3,2 45,0
06.03.13 1 | mereneBslil 0,44 2,5 2,5 60,0
aBToaopora r. Hesenbck — r. Tomapu — asponopt IlaxTtepcek, 143 km
1 | mereneBslil 0,37-0,41 2,5-35 .
20.02.13 2 | pexensumonnsiii| 0,57 1,0-2,0 3,0-35 98,0
aBTofopora r. HeBesbck — r. Tomapu — asponopt HlaxTtepcek, 153 km
CBEXKHUHU
22.02.13 | merenesstii 0,36 04 2,0-3,5 120,0
2 | rpaHHbIH, €I 0,44-0,46 2,6-3,1
22.0213 | 1 | - - 1,0-1,2 1,0 60,0
05.03.13 | 1 | mereneBblil 0,38 3,0 2,5 90,0
05.03.13 | 1 | meTeneBbIit 0,29 2,0 2,0 45,0
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Kak BuaHO 13 TaOJNHIIBL, TNIOTHOCTH CHEXKHBIX KAPHU30B BAPHUPOBAIACh B
npenenax 150-570 1/m3. TommuHa cocTaBisiia Jamie Bcero ot 1 g0 2 M, oa-
HaKO B HEKOTOPBIX Cilydasx gocturaia 4 M. /iimHa xapHU3a B OTHIEIBHBIX
ciydaax pocrurana 100-120 m.

YacTh KapHU30B COCTOSJIA U3 CJIOEB Pa3HOW IUIOTHOCTH, COPMHUPOBAH-
HBIX B pa3HOE BPEMSI.

Kpome Toro, B pesynbpTare pexXeNIIMOHHOTO MeTaMop(u3Ma HUKHHE
CIIOM CO BpEMEHEeM YIUIOTHsoTcs. Hanmpumep, kapHu3, oOpa3oBaBIIMIiCs K
20.02.2013 r. Ha ceBepHOM BBe3Aec B TI. Tomapu (3amamHoe MOOEpEKbE
0. CaxanmH), COCTOSUI W3 CJIOEB IUIOTHOCTRIO 0,25 r/em®, 0,28 r/em’,
0,37 r/em®, 0,44 r/em® 0,57 r/em’.

CkopocTh (OpMHPOBaHUs CHEKHBIX KapHU30B Ha 3alaJHOM I0Oepekbe
IOxnHoro CaxanuHa O4eHb BBICOKA.

Hampumep, mocime  mpodmirakTHYIeckoro  OoOpymIeHWs  KapHH3a
06.01.2013 r. yxe 11.01.2013 1. Ha TOM ke MecTe OOpazoBajicid KapHU3
tonmuHo# ot 1,0 1o 1,8 M ¢ mMpHHOM BeICTyNAOMEH YacTH 10 2 M (KapHHU3
COCTOSUT H3 CBEXKETO METEIEBOr0 CHera mIoTHoCTHHo 0,15-0,22 r/emd).

Takum 0Opa3om, OJarompusTHOE COYETaHHE THIPOMETEOPOIOTHYECKUX,
reoMop(oIOTUYECKIX U Te000TaHnYeCKUX (DaKTOpOB Ha MmoOepexpax FOx-
Horo CaxanuHa oOecrieunBaeT yciaoBus Ui GOpPMHUPOBAHUS CHEXHBIX Kap-
HHU30B OOJIBIIOTO 00BEMA.

Abstract. This article is about the characteristics of snow cornices on the
West coast of South Sakhalin in winter 2012-2013 (density of snow cornice,
length, thickness, the rate of formation and type of snow).

The observations were carried out by the team of Sakhalin Department of
Far East Geological Institute of Far Eastern Branch of Russian Academy of
Science on three parts of sea coasts.

Density of snow cornices ranged between 150-570 tones/m3, thickness -1-
2 m, length — 50-100 m.

Such characteristics due to favorable combination of morphological, me-
teorological and geobotanical factors on sea coasts of South Sakhalin.
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IIpumMeHeHMe NMPOCTOIi MOIEJIM CHEKHOTO MOKPOBA K CHCTEMaM
npeaynpexaeHusi JaBUH

1 g 1 2 2 2
K. Hucumypa®, E. Hmo", A. Komamcy’, K. Tanoxcu®, H. Mamcyoxa
1
Yuusepcumem Hazos, Haeos, Anonus;
2
Anonckas memeoponozuueckas accoyuayus, Cannopo, Anonus

Application of a simple snow cover model
to avalanche warning systems

K. Nishimura, Y. Ito*, A. Komatsu?, K. Tanji?, N. Matsuoka?
'Nagoya University, Nagoya, Japan;
ZJapan Weather Association, Sapporo, Japan

In Japan, almost half of the area is covered with snow in winter. To re-
duce the number of avalanche-related accidents, the Japan Meteorological
Agency issues an avalanche warning. However, their method is based on the
empirical rules and depends only on the air temperature and the estimated
new snow fall. Moreover the warning covers an area as large as prefecture.
In order to evaluate the avalanche danger, road and ski area managers as
well as local communities strongly desire a more precise avalanche danger.

Firstly, we set our study site as Niseko ski resort area, and national high-
ways in Wakkanai and Asahikawa, Hokkaido. Then a simple snowpack
model was developed that can estimate snow temperatures and density from
meteorological data including air temperatures and snowfall (or rainfall). A
stability index Sl can be obtained by applying the shear formulation and
slope inclinations to the model. We have created an avalanche warning sys-
tem that issues Sl forecast from the system which is updated every hour.

Further, in a significantly windy area, the model could not accurately es-
timate snow cover profile only with the snowfall because in a windy area,
snow is moved by winds as blowing snow. To obtain more accurate snow
cover profile in windy areas, we have developed an algorithm that can be
used to calculate snow transport so that enables the calculation of snow ac-
cumulation and erosion.
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O MeTo€e pacyeTa JaJbHOCTH BHIOPOCA JIABUH 1O hopme
NMPOA0JLHOT0 Npo¢usi JaBUHOCOOpa

H.A. Kononos, /1.A. Booposa
@I'BYH Jlanvnesocmounuiil eeonocuveckuti uncmumym J{BO PAH,
Caxanunckuii punuan, 2. FOsxcno-Caxanurnck, Poccus

The method for calculation of the avalanche run-out
distance by the form of longitudinal profile avalanche catchment

I.A. Kononov, D.A. Bobrova
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

3a MHOTOJICTHHI TIEpHOJ] HaOIIOACHUM 3a aBuHamMu Ha CaxaiuHe ObUT
HAKOILJICH HEKOTOPBIH PsIJ JaHHBIX O JaJTBHOCTSAX BBEIOpOCA JIaBHH.

PaccunTaHHble 3HAYCHUS AATHHOCTH BBIOpOCA JIABUH 1O HAHOOJIee YacTo
BCTPEYAIOLIMMCSI METOANKAM MMEIOT OOJBIION pa3dpoc OTHOCUTEIBHO (hak-
TUYECKHX JIaHHBIX.

Jdns  nmaBUH  HOBOro  CcHera OBUI  TMPOBEACH  KOPPEJISIUOHHO-
PErpecCHOHHBIN aHaMM3 CBA3M MAIBLHOCTH BBIOpOCA JIABHH C TPAJAUIMOHHO
WCIONb3yEMBIMU B pacdeTax BXOJHBIMH mapaMeTpaMu (00bEM JIaBHHEI,
IUIOINA/b JIABMHOCOOPA, MPEBHIIICHNE JTaBUHOCOOPa, CPEAHUH YKIIOH JIaBHU-
HOCOOpa, YroJ MojxoJia JIAaBHHBI K IMOJHOXHIO CKJIoHa). KoppensiuoHHo-
PEerpecCHOHHBII aHau3 TI0Ka3al TECHYIO CBSI3b MEKY JAbHOCTBIO BHIOPO-
ca JIaBUHBI C OJTHOM CTOHBI M MTPEBHIIIICHUEM JIABUHOCOOpa M YKIIOHOM B 30HE
TPaH3UTa U OTJIOKCHUS JIABUHBI C JAPpYyroi. [Ipyu 3TOM BIMSHUE TaKUX Mapa-
METPOB, Kak 00bEeM, IUIOIIAAb 3apOXKICHHS JaBHHBI, CPESIHUN YKIIOH JIaBU-
HOCOOPA, YKJIOH B 30HE OTPhIBA JIABMHBI 0Ka3aJ0Ch HECYIIECTBEeHHBIM. Kpo-
Me TOTO OBUIO 3aMEYEHO, YTO JIABHHEI, (JOPMUPYIOIIUECS B OJJHOM H TOM XKe
JaBHHOCOOpE, HO MMEIOIHE Pa3Hble 0OBEMBI, OTIHYAIOIINECS Ha TOPSIIKY,
VMMEJH OIMHAKOBYIO JTATBHOCTH BEIOpOCa.

Pe3ynbTaThl MPOBEJACHHOTO aHANHM3a JAIOT OCHOBAaHUS IOJIaraTh, 4TO
JUIS JIaBMH HOBOTO CHEra pacdeT AaJbHOCTH BBHIOPOCA MOXHO MPOBOJUTH
TOJILKO Ha OCHOBE (POPMBI TPOJIOJILHOTO MPpoduis JTaBUHOCOOpa U ero mpe-
BBIIICHUS.

[TpoBepka JaHHOTO MPEIONOKEHHS OCYNICCTRISIACH C MPUMEHEHUEM
METOJIOB BOCCTAHOBJICHHUS PETPECCHU, OCHOBAHHBIX HA aNTOPUTMAaX MAIIWH-
HOTro 00yueHHs (PIHIOMU3UPOBAHHEIE Jieca JCPEBbEB, JEPEBhs IPaJHUEHTHO-
ro CIycKa ¥ MaIllMHBI OMOPHBIX BEKTOPOB). BXOMHBIMHU NaHHBIMU I yKa-
3aHHBIX AITOPUTMOB ObUTH (OpMa CKJIOHA M TPEBBINICHUE. BBIXOAHBIMU —
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JAbHOCTH BBIOpOCa J1aBUHBI. DOpMa CKIIOHA ObLIa MpecTaBiIeHa BEKTOPOM
YKIIOHOB. [T MONTydeHusi JAHHOTO BEKTOpa MPOMOJBHBIA MPO(UiIh CKIOHA
pa30uBalICs Ha HECKOJIBKO MEPEKPHIBAIONINX IPYT APYra yUYaCTKOB C PaBHbI-
MU MPOJOKCHUSIMHU, HA KKJIOM M3 KOTOPBIX BBIYUCIISIICS CPEIHHUI YKIIOH.
OO0yyeHne anropuTMOB MPOBOJMIOCH C TPHUMEHEHHEM MeToAa Kpocc-
BaJTUAAINH ¢ OOIIUM YUCIOM (HOJITOB PaBHBIM 5.

[Ipu »TOM cpemHekBaimpaThdecKkas OIMOKAa Ha OTIOKEHHOM KOHTpOJIC
(Ha HEe y4YaCTBOBABIIUX B OOYYCHHMH CITydasX) OKa3allaCh MEHBIIE OUTHOOK
W3BECTHBIX METOJMK Ha TEX YK€ JaHHBIX.

Takum 00pa3omM, MOKHO CJIeNIaTh BBIBOJ, YTO Hambosee 3HAUMMBIMU T1a-
pameTpami MpH pacdyére JaATLHOCTH BHIOPOCA JIABUH SIBIISIOTCS TPEBBIIICHIE
u Gopma CKIIOHA.
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JlaBuHHBIE reocucTeMsl 0acceiina p. I'onauxup
(Banannsbiii KaBka3)

M.H. Ilempywiuna
Mockosckuii 2cocyoapcmeennviil ynusepcumem um. M. B. Jlomonocosa, 2eoepaghu-
yeckutl paxynomem, kageopa usureckoil ceoepaghuu
u ranowagmosedenusi, 2. Mockea, Poccus

Avalanche geosystems of the Gonachkhir river basin
(Western Caucasus)

M.N. Petrushina
Moscow state University, faculty of geography, Moscow, Russia

Bacceiin p. ['onauxup, npaBoro nputoka p. Tedepia, OTHOCUTCS K OJHUM
n3 HanboJsee maBUHOomacHbIX Ha 3amagHoM Kaskaze. OH XapakTepuzyeTcs
3HAYUTEIBHBIMUA OTHOCHUTEIbHBIMH BhicoTaMu (o 1000-1890 M), oOummem
3po3HOHHBIX hopM perbeda (Goree 1kM/kM?), B pasHOl cremeHn medopMu-
POBaHHBIMH KapaMH, OCOOCHHO TUIMYHBIMH JJISI CEBEPHBIX CKIOHOB C TIO-
BBIIICHHBIM CHETOHAKOIUICHUEM, KPYTBHIMH, HEPEIKO CTYNEHYATBIMHU CKJIO-
HAMH, YTO SBISIETCS XOPOIIMMH YCIOBUSIMH Ui aKTUBHOTO CXOJla JIABUH
pasHoro Tuma. B mocnenHee necsatuneTne 37ech OTMEYAINCh KPYITHBIE Jia-
BUHBI, He cXoauBIIHe B TeueHue 30-50 JIeT 1 YHUUTOKHUBIINE YacTh JECHBIX
KOMIUIEKCOB B JHUIIE JTOJUHBI, IO KOTOPOMY HJET jopora Ha Kiryxopckuii
nepeBad.

Ha ocHoBe co3manHoii nmanamadtHoi kapTel maciitaba 1:50 000 u ot-
nenbHeIX cxem Macmrada 1:10000 wa HmkHIOIO dacTh OacceifHa
p. l'onauxup (mo Bnazenus p. byyipreH) ¢ MCIONb30BaHHWEM TOJIEBBIX HC-
CJIEJOBAaHNH, MaTEpHAJIOB JIECOTAKCAIMH, PAa3HOBPEMEHHBIX KOCMHYECKUX
caumkoB TERRA (ASTER), World View-1, nmoBTopHbIX Ha3eMHbIX (HOTO-
CHUMKOB, IU(POBOH MOJIENN pebeda MPOBEICHO pailoHupoBaHue OacceiiHa
o ocoOeHHOCTsIM (opMUpOBaHUS M MPOsBICHUS JIaBUH. OCHOBHBIMU KpU-
TEpUAMHU BBIJECIICHUS PailOHOB CTaM OOMIINE U pa3Mephl JIABUHHBIX T€0CHC-
TEM, a TaKXKe HX CTPYKTYypa, CBS3aHHas C OCOOCHHOCTSIMH HX (hOPMHPOBa-
HHUSI, YaCTOTOM CXOJ/la JTaBUH HEOJMHAKOBOIro Tuna. Becero BeiaeneHo 7 paii-
OHOB — YeThIpe Ha I0’)KHOM U TPU Ha CEBEPHOM CKJIOHAX.

[lepBrIii paiioH Ha FOKHOM CKJIOHE OTJIMYAeTCS HEOOIBIIUMH OTHOCH-
TenbHbIME BbicOTamMu (600-800 M), mpeobiagaHneM O4eHb KPYTHIX CKallb-
HBIX CKJIOHOB C COCHOBBIMH JIECAMH, aKTUBHOCTBHIO OCBIITHBIX MPOIECCOB H
MaJIbIM KOJIMYECTBOM JIOTKOB C JJABUHAMH HEOONBIINX pa3mepos. g BTo-
pOro paiioHa XapakTEpHbI KPYThIE CKJIOHBI C OTHOCHUTEIBHOW BBICOTOM [0
1300 M, ¢ 9eTKO BhIPOKEHHBIMH Y3KHMH JIABUHHBIMH JIOTKaMH, MPAKTUIECKU
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C €XKEroJHbIM CXOO0M HEOONBIINX JIaBUH, OCTaHAaBJIMBAIOIINUXCSA Ha KOHYCC
WA B pycClle U PEOKUM CXOJIOM KPYIHBIX JIABUH, IIEPEKPBHIBAIOIINX THHIIE.
TunUYHBl TakXe HEOONBIINE JIOTKOBEIE JIABUHEI U OCOBBbI, OCTaHaBJIMBaro-
IIUECA Ha IOJIOrUuX CKIIOHAX Yy BerHefI TpaHUIBI JICCHOTO ITOsICa UK B Ca-
MOM Tiofce. 3/1eCh TaKKe OTMEYaeTCsl CXOJ] PEIKUX ceNleil ¢ Haubosee KpyI-
HBIM, TpomeAmuM B 2004 T. M OCJIOKHUBIIEM CTPYKTYpY JaBHHHOTO KOHY-
ca, ceJeBble OTJIOXKEHHS KOTOPOTO B HACTOAIIEE BPEMS aKTHBHO 3apacTaroT
0epe30BBIM ¢ WBOHM MOAPOCTOM. TpeTuil paioH OTIMYAETCSl OTHOCUTEIIBHOMN
BbICOTOM 710 1500 M, GobIION MIoMIaab0 30HBI (POPMHUPOBAHUS JIOTKOBBIX
JIABUH B JIyTOBOM IIOSICE, 3HAYUTEIILHON TAIBHOCTHIO BRIOpOCa JIaBUH (70
2500 M) ¢ mepekpoiBanueM pycia p. [oHauxup u 060jiee CI0KHOU CTPYKTY-
poii pa3HOBO3PACTHBIX JIABUHHBIX KOHYCOB. B mocnennee aecsruieTre 31ech
H36HIOI[2UIC$I CXO0J KPYIHBIX JIaBUH, YHUYTOXHUBIINUX €JIOBO-TTMXTOBBINA Aape-
BocToil Bo3pacTtoMm 10 50-60 ner. Ilocme cxoma KpymHBIX JIABHH HAa9aJIOCh
JIOCTaTOYHO OBICTPOE 3apacTaHhe KOHYCOB KYCTAPHHKOBOW M JIPEBECHOM
PacCTUTENBHOCTRIO, B TIEPBYIO Odepeqb Oepe3ol, 0IbX0H, YepeMyXou, OCH-
HoH. [log MX MOJIOrOM MOSIBISIOTCS €1b M NuxTa. JJis CeBEpHOTo CKJIOHA
JIOTTUHBI XapakTepHa cepus Ae(hOpMHUPOBAHHBIX KapoB, JIydllle BBHIpAKEHHAS
CTYNIECHYAaTOCTh CKJIOHOB, €KETroaHas JJaBUHHAA aKTUBHOCTD C pa3rpy31<0171 Ha
BBIPOBHEHHOH MOBEpXHOCTH Iieya Tpora (Ha Beicote 2100-2200 M) (paii-
0H 5), uT0 00ycnoBNMMBaeT 0€30MacHOCTh IS JHHINA IOJIMHBI B Tpeaenax
3TOTO paiioHa. bOINBIIYI0 OMacHOCTh MPEACTABISIOT JIABUHB 4 1 7 palioHOB
FO’)KHOTO U CEBEPHOI'O CKJIIOHOB COOTBETCTBEHHO. Tak, Ui 7 pailoHa Xapak-
TEpHO IJIONIAHOE BO3ACHCTBUE JIABHH, CBSI3aHHOE C OCOOEHHOCTSIMH MOp-
(OTUTOTEeHHON OCHOBBI — OTCYTCTBHEM KapoB M BBIPA)KEHHBIX JIOTKOB. B
CBA3U C 3THUM B HEM Hpeo6naz[anT KOMILJICKCBI C KYCTApHUKOBBIMH U KPHUBO-
JIECHBIMH COOOIIECTBAMH, TUIOIIA b TEMHOXBOWHBIX JIECOB KpaitHe Malia.
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Hcnonb3oBaHne HHAMKAIMOHHBIX METOAOB NPH U3yYeHUH
CTPYKTYPbI U AUHAMHUKH JaHIIIA(TOB 30H BO3/1eiicTBUA
JIaBUH M ceJeii B [Ipmabopycbe

K.A. Coxonosa, M.H. Ilempywiuna
Mockoeckuii 2ocydapcmeennulil ynusepcumem um. M. B. Jlomonocosa, eeoepagu-
yeckutl paxynomem, 2. Mockea, Poccus

Studying landscape structure and dynamics under
avalanche and debris flow influence in Prielbrusie
using indication methods

K.A. Sokolova, M.N. Petrushina
Moscow state University, faculty of geography, Moscow, Russia

IIpusneOpyche — OMWH U3 HaWOoJiee CENEOMACHBIX U JIABHHOOTACHBIX
paiionoB Poccun. AKTyaqbHOCTh M3YYEHHS 30H BO3JCHCTBHS CHEXHBIX JIa-
BUH M CEJIEBBIX IOTOKOB OOYCIIOBJIEHA BO3pPACTAIOIIMM AaHTPOIOTEHHBIM
BO3/ICHCTBHEM Ha JIaHIIIadThl BEPXHEH YacTH IOJIMHBI p. bakcaH, re naBu-
HBI M CEJIM YaCTO YIPOXKAIOT XO3SIMCTBEHHBIM 00bekTaM. 3ydyenne ocobeH-
HOCTEW CTPYKTYpHI, GYHKIMOHUPOBAHUS W JUHAMHUKH TOPHBIX JIAHAMIA(TOB
MO3BOJISIET BBIABUTH Hambonee WH(GOPMATHBHBIE WHAWKATOPHI YacTOTHI U
MECT CXO0/Ia JJaBHH U CeJIeH, YTO MOXET OBITh MCIIOJIB30BaHO MPH pa3padoTKe
METOJIOB CHUKEHHS UX BO3JICHCTBHS HA HHPPACTPYKTYPY.

Lens maHHOTO MCCIIEAOBAaHUS — BBISIBIEHHE OCOOEHHOCTEH CTPYKTYpHI H
JUHAMHKY JaHIIa()TOB 30HBI BO3IEHCTBHS JIABUH U CeJIeH ISl WHIUKAIIH
rX akTHBHOCTH. OCHOBHBIMH METOJIaMH OBLITH BHIOPAHBI JEHIPOWHANKAIIHS
U JIemuppupoBaHie CEPHU Pa3HOBPEMEHHBIX KOCMHUYECKHX U a’podoTo-
CHHMKOB.

Bcero otobpano 48 kepHOB, MO JBa € KaKIOTO MOJEIHHOTO JEpeBa.
Kepns! 61111 00paboTaHbl MO0 CTAaHAAPTHOW METOJMKE, TTOCTPOECHBI ApeBec-
HO-KOJbIIEeBble XpoHosoruu ([AKX) mo mupuHe TOAWYHOTO KosbLa. YcTa-
HOBJIEHO, 4TO corjacoBaHHOCTh JIKX BHyTpu MIIOLIAZOK U MEXIY HUMU
pasnuyHa; HauOOJbIIast KOPPENAIHS MPUPOCTOB XapaKTepHA JUIS IDIOIIAIKY,
HanOoJIee YacTo TIOABEPKEHHON BIMSHHIO 3K30T€HHBIX MporieccoB. Hanboee
BBICOKAsI KOPPENALns HAOII0AAaeTCsl MEXAY IJIOMAaKaMH, PaclOIOKEeHHbI-
MU Ha JJABUHHO-CEJIEBOM KOHYCE y MOJHOXKHUS CKJIOHA FO)KHOM SKCITO3UIIIH.
CrnenmyeT OTMETHTD, YTO BO3pAcT APEBOCTOS MOATBEP)KIAET NaHHBIE JTMXEHO-
WHIUKAIAA O TIEPUOC CTAOMITH3AIINN OTIIOKEHUH.

Muaaukanus gat cxoja JaBUH U celieid TPOoBeAeHa ¢ UCIOJIb30BAaHUEM BH-
3yajmpHOTO aHanmm3a momapHbeXx JIKX kaxkaoro MoaeibHOro aepesa. Mudop-
MaTUBHBIMU MPHU3HAKAMH CTAIM MEXaHWYECKHE MOBPEKACHUSI U PE3KUe H3-

112



MEHEHMsI B JUHAMUKE MpHUpocTa. AHAIN3 TOKa3al, YTO JydIle BCero WHIH-
LUPYIOTCS KPYTIHBIE COOBITHS; MEJIKME JIJABUHBI U CEJIM HE BBI3BIBAIOT 3HAUH-
MOTO OTKIIHKA. JlOCTOBEpHBIMH CUMTAINCH OTKIMKHA Ha COOBITHS, BHIMMEBIC
Ha HECKOJBKUX JIepeBbsX. Bcero BhIABIEHO § KPYMHBIX JIABUH M CeJei ¢
1975 mo 2008 roa. YcraHOBJIEHO, YTO BKJAJ KIMMATHYECKOM COCTaBJISIO-
el B MPUPOCT HEBETMK, & MUHUMAJIEH OH IPY HAauOOJIbIIIEM BIUSHUH 3K30-
TeHHBIX MpoleccoB. JlocToBepHas MOJOKUTENbHAs CBA3b YCTAaHOBJIEHA C
TEeMIepaTypamMu JieTa, HOAO0ps M AeKaOpsl MpeAmecTBYOMEro roja, TeMie-
paTypaMu JeTa TeKyIIero roja.

AHanmu3 JUHAMHKH JIaHAAaQTHON CTPYKTYpHI 3a nocieanne 60 ner mpo-
BEJICH HAa OCHOBaHWH a’pO(OTOCHHMKOB, KOCMHUUYECKHX CHHUMKOB M JIPYTHX
Kaprorpadudecknx marepuanoB. [locTpoeHa kaprocxema maHmmadTHON
CTPYKTYpHI Ha BECh IOJIMTOH HCCIIEJOBAHHA U OoJjiee AETelIbHAS — Ha 30HY
AKKyMYJISLIMU JIABUH M CeJed, OTINYAIONIyIoCcsl Haubosee CIOKHOW CTPYK-
Typoii. BBISBIEHO, YTO CKJIOHBI Pa3HOM AKCIIO3ULIMUA XapaKTEPU3YIOTCS He-
OJIMHAKOBOW aKTUBHOCTBHIO CXOJ1a JIABMH M CEJIeH: CeneBast akTUBHOCTD BBIIIIE
Ha CKJIOHE F0)KHOM 3KCIIO3WIINH, JJaBUHHASI aKTUBHOCTH — Ha CKIIOHE CEBEp-
HOM 3KCMO3UIMU. [ 30H pa3sHOM CUJIbI M YacTOTHI BO3JEHCTBUS JIABUH U
ceyell OTMEUYEHB! pa3HOHAIIPAaBIEHHBIE TEHACHIINN B TUHAMHKE T'€0CHCTEM:
3a MMepHOoJ MCCIIEeIOBAHMS JIECUCTOCTh Ha CEBEPHOM CKJIOHE yBEJIMYHIIAch, Ha
I0)KHOM — yMEHBIIWIACh. BBIABIEHBI TpW 30HBI PACHpPOCTPAHEHHS JABHH
pa3HO CHJIBI M YacCTOTHI: HeOoJbIIHe (eKerogHo — pa3 B 3-5 JeT), cpeaHei
cubl (pa3 B 5-20 neT), KpymnHbIe U rurantckue (pa3 B 30-50 mer).

B pesynbraTe mccienoBaHHs Ha OCHOBE NMPHUMEHEHHS HHIUKAITMOHHBIX
METOJ0B OBUIH BBISBJICHBI HEKOTOPHIE OCOOCHHOCTH CTPYKTYPBI, QYHKIHO-
HUPOBAaHUS W TUHAMHKH JIAHAIIA(PTOB 30H BO3JEHCTBHS JIAaBUH M CEJIEH B
BEpXHEN YacTu NoNMHBI p. bakcan. MOXHO OTMETUTh, YTO JEpPEBbs Ha Ja-
BHHHO-CEJIEBBIX KOHYycax Oim3 moistHbl Hap3aHoB He HaXOoIsATCS Ha KiIMMa-
TUYECKOM TIpEJIEe CBOETO pacnpocTpaHeHus. s najnbHenilero nu3y4eHus
BO3JICMCTBHA JIaBUH W CeJIeH Ha XapakTep IPEBOCTOS CIIEAYeT MPHUBIEKATh
JIOTIOJTHUTENIbHBIE TIOJIEBBIE MAaTEePHAaJIbl, TaHHBIE 1O MJIOTHOCTH U aHATOMHH
JIPEBECHHBI, HOBBIE CTaTHCTHYECKHe anroputmel. Jlanmmadraoe nemmdpu-
pOBaHKE MOKa3ao ceOs HaIeKHBIM CITIOCOOOM BBISBIIEHHS KaK IMPOCTPAHCT-
BEHHOW, TaK W BPEMEHHOW HEOAHOPOAHOCTH JAHAMIA(TOB, HAXOMSIIIUXCS
MOJT PETYISIPHBIM BO3/ICHICTBHEM JIABHH U CETEH.
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YyBCTBUTEJIBHOCTh PACYETHOM Ja1bHOCTH BbIOpOCa
JIABMH K XapaKTEePUCTHKAM MOJCTH/IAIOLIEH IIOBEPXHOCTH

C.A. Cokpamos, IO.I'. Cenugepcmos, A.JI. IlInvinapkos
Mockoeckuii 2ocydapcmeennulil ynugepcumem um. M. B. Jlomonocosa, eeoepagu-
yeckutl paxynemem, Jlabopamopus oyenku npupoousix puckos u HUJI cuesicnbix

aaeun u cenetl, 2. Mockea, Poccus

Sensitivity of modeled snow avalanches run-off distance
to the characteristics of an underlying surface

S.A. Sokratov, Yu.G. Seliverstov, A.L. Shnyparkov
Moscow state University, faculty of geography, Natural Risk Assessment Laboratory
& Research Laboratory of Snow Avalanches and Debris Flows, Moscow, Russia

OCHOBHBIMH XapaKTEPUCTUKAMH CHEKHBIX JIABHH, TPEOYIOIUMU YUETA
IIPH MPOCSKTHBIX U3BICKAHUSIX U OOOCHOBAHMM MEP 3alTUTHI, SIBISIETCS Aallb-
HOCTh BBIOpOCa M CWJIa yaapa (ZaBjieHHE Ha MPEMSTCTBHC) BO3MOXHOW Jia-
BUHBI. J[aHHBIC XapaKTEPUCTHUKU (PU3UUECKH B3aMMOCBA3aHbl. CyIIecTByeT
PAI METOUK pacuéTa MaHHBIX XapaKTEPUCTHK, a Takke pabOTHI IO CpaBHE-
HUIO TIOJIyYaeMBIX PE3YJIBTATOB MEXKIY CO00M M ¢ JaHHBIMU (DaKTHIECKHUX
HaOmonenuid. [Ipn 3TOM 1enbio Takux padoT MPEeUMYIICCTBEHHO SIBISETCS
noi00p (GOpPMYIIbI, MPENOCTABISIONICH pe3yNbTaThl, Hauboiee ONU3KUE K
Ha0JII0/JaeMbIM BEJIMYMHAM B ONPEACAEHHBIX MPUPOIHBIX YCIOBHUSX.

[pennoxennpie sMnupuyeckue u pusudeckue GoOpMyJibl, OTIUYASACH 110
(hopme, UMEIOT MPUMEPHO OJMHAKOBOE COZEpKaHWe, BKIIOUaroliee B cels
YCKOPEHHE TI0 Mepe MBIKEHUS JJABUHHOTO IMOTOKA BHHU3 IO CKJIOHY WU TOP-
MO>KE€HHE 32 CYET BHYTPEHHETO TPEHUS U B3aUMOJICUCTBUS C MOACTUIAIONIEN
MOBepxXHOCTHIO. [1oa00p cooTBETCTBYIONUX KO3 (GHUIIMSHTOB aBTOPaMH OC-
HOBBIBAETCSl HA UMEIOIIMXCS JAHHBIX HAOIIOACHHH 3a COIICANAMY JIABIHA-
MH, TIO3TOMY JTFOOBIC OTKIIOHCHHSI paCUETHBIX 3HAUYEHUN OT PEaTbHOCTH, TIPU
MIPUMEHEHUN (POPMYJIBI B HOBBIX YCIIOBUSX, C OJHON CTOPOHEI - BIIOJIHE
OKHJIaeM, a C JIPYroi, BHE 3aBUCUMOCTH OT HCIIOJIB3YEMOH METOINKH - HE-
c€T B cebe omnpenenéHayo HHPOPMAIUIO O BIUSHUU BHYTPEHHETO TPEHUS U
MTOACTHJIAIONIEH TTOBEPXHOCTH Ha JBUKCHHUE JIABUHEI.

ITonp3ysiCh MaHHBIMU IO H3MEHEHHWIO XapaKTEPUCTHUK IMOJCTUIIAIONICH
IIOBEPXHOCTH B PE3yJbTATE XO3IHUCTBEHHOTO OCBOEHUS CKIIOHOB, MBI OTICHH-
T 9yBCTBUTEIHHOCTh PACUYETHON MaTbHOCTH BBHIOPOCA JIABHH K M3MEHEHUIO
yIia HaKJIOHA JIABHHOOIIACHOTO CKJIOHA (OMpPEENAIONero YCKOpEeHne) U K
M3MEHEHUIO XapaKTepa MOCTIIIAIONICH MTOBEPXHOCTH (OIPEISIIONIe Top-
MOXeHHe). B 3aBUCHMOCTH OT penbeda JTaBUHHOTO JIOTKA BIIMSHHUE TaKHX
M3MEHEHUI B OTHOIIEHWH NaTbHOCTH BBIOPOCA OKA3bIBACTCS Pa3HBIM, HO
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MOXET OOCTUTAaTh 3HAYMTCIIbHBIX BCIIMYHH (ILO JCCATKOB HpOHeHTOB), qToO,
HECOMHCHHO, NOJIPKHO YUUTBIBATHCA IIPU ITPOBECACHUN HU3BICKAHUM.

Abstract. The main snow avalanches parameters required from the engi-
neering surveys and for the justification of the planned mitigation measures
are the run-off distances and the impact forces (which are physically inter-
connected). There is considerable number of the methods of the calculation
of these characteristics. There are works on comparison of the results pro-
vided by different methods and on their correspondence to the observed val-
ues. The aim of such works is mainly selection of a mathematical construc-
tion allowing the modeled results to be closer to the actually measured ones
under certain natural conditions. The existent empirical and physical formu-
lations have approximately same content; despite they differ in their repre-
sentation. They include acceleration on the way of the avalanche flow
downhill and deceleration due to internal friction and interaction with the
underlying surface. The authors’ selection of the corresponding coefficients
is based on the existent observational data. That is why any departure of the
calculated results from the reality can be expected when the formulation is
applied under other conditions. On the other hand, regardless the selected
formulation, such departure contain information on the effect of the internal
friction and of the underlying surface on an avalanche movement.

We used the data on the change of the slope surface by reclamation and
construction for estimation of the sensitivity of the modeled snow avalanche
run-off distance to such activity. The parameters changed were the slope an-
gle (determining the acceleration) and the characteristics of the slope surface
(determining deceleration). The effect of such changes varied with the geo-
metry of the avalanche chute, but in terms of the run-off distance the change
could reach considerable values — up to tens percent. This should undoubted-
ly be accounted for at the stage of a construction planning.
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OuneHka JJABUHHOTO PUCKA HA TOPHOJIBIKHBIX KYpOpPTaxX

AJIL HIuvinapros, C.A. Coxpamos,
FO.T'. Cenusepcmos, A.FO. Komapos
Mockosckuii 2ocyoapcmeennviil ynugepcumem um. M. B. Jlomonocosa,
2eoepagpuueckutl paxynvmem, Jlabopamopusi oyeHKU nPUPOOHbIX PUCKOE
u HUJI cnexcnvix nagun u ceneti, 2. Mockea, Poccus

Estimation of the snow avalanches risk at ski resorts

A.L. Shnyparkov, S.A. Sokratov, Yu.G. Seliverstov, A.Yu. Komarov
Moscow state University, faculty of geography, Natural Risk Assessment Laboratory
& Research Laboratory of Snow Avalanches and Debris Flows, Moscow, Russia

AxTuBHOe ocBoenue CeBepHoro KaBkasa, BeIpakaromieecs B MpOBEICHIN
M3BICKAHUM U Hayajie CTPOUTENBCTBA CEPUU TOPHO-TYPUCTUUYECKUX KYpOp-
TOB B JaHHOM PETrHUOHE HOTpe6OBaJIO, B 4YHCJIC ITPOYECTO, OLICHKH JIaBUHHOM
ONACHOCTU U MNPEIJIOKEHUS METOMOB 3alllMThI JUIsl KaXXA0ro u3 HUX. Meto-
OWKa IIPOBCACHUA TaKHUX pa60T M3BECTHA W PETJIaMCHTHPOBaHa, OIHAKO
BKJIIOYAET B Ce0sl MPEUMYIIECTBEHHO TEXHUYECKUE MapaMeTphl, TpeOyeMbie
noapssAYuKaMu Ha CTPOUTEILCTBO.

Ham noka3ajioce MHTEPECHBIM IMPOBECTU CPAaBHEHUE KYPOPTOB MEXKIY
cO0O0i, C MCITOJIb30BAHUEM TAKHX XAPAKTEPUCTHK KaK KOJJICKTUBHBIA M MH-
JUBUAYaIbHBIA pUCK. J[JI1 3TOro ¢ MOMOIIBIO TpOrpaMMbl ISl pacuéra Ju-
HaMUYECKHX MapaMeTpPOB JIABUH Ha TPEXMEPHOU Tomorpadudeckoil OCHOBE
RAMMS 6511 onpezieNieHb! JIABHHOOIIACHBIE YYACTKH M BO3MOXKHBIE Ha HUX
CKOpOCTHU JIaBUH. C HCIOIB30BaHUEM UMCIOIUXCA AAaHHBIX IO IJIAHUPYC-
MOMY KOJIMYECTBY I'OPHOJIBDKHHKOB Ha KaXXIOM U3 KypOpPTOB U O PacCIOiIO0-
JKEHUU Tpacc OBLIO MPOBEACHO CPaBHEHHE.

B CAVHUIAaX BBIPAXCHUA KOJUICKTHUBHOI'O pPHCKa, CaMbIM 0e30MmacHbIM
okazajcsi KypopT Martnac, nanee, 1o Bo3pacrtaroiiend, Jlaronaku, Begyuu u
MamMucon, Npu4€M pasHULA MEKIY KpalHUMU 3HAYEHUSIMU COCTAaBIISIET JBa
rnopsiaxa.

Abstract. Intensive land development in the Northern Caucasus includes
engeneering surveys and the start of building of a series of mountain tourist
resorts in there. Among other things, this activity requires estimation of the
snow avalanches danger and development of mitigation measures for each of
the resorts. The methodology of such works is known and restricted. It main-
ly includes technical parameters used by the building contractors.

It seems interesting to compare the resorts between each other on the ba-
sis of such parameters as complete social (collective) and individual risk. To
do so, a model for calculation of the dynamical parameters of snow ava-
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lanches in 3D topography RAMMS was used to determine the avalanche-
endangered area and possible avalanche velocities over them. Incorporating
the available data on the planned quantity of skiers at each resort and posi-
tioning of the ski pistes the comparison was made.

In the units of the collective risk the safest ski resort was Matlas. The
others, in the line of ascent, were Lagonaki, Veduchi and Mamison. The dif-
ference between the first and the last was two orders of magnitude.
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MarteMaTH4YeCKHE MO/IeJIH CKJIOHOBbBIX IOTOKOB

1 2
M.3. Deznum-, FO.A. /Ipo3oosa
1 o o
Mocroseckuii eocyoapcmeentulil ynugepcumem um. M. B. Jlomonocoea,
Mexanuko-mamemamuyeckuii paxynomem, . Mockea, Poccusi;
2
PI'Y nepmu u eaza umenu UM. I'vorxuna, 2. Mockea, Poccus

Mathematical models of slope flows

M.E. Eglit !, Ju.A. Drozdova®
"Moscow state university, Moscow, Russia;
“Gubkin Russian university of oil and gas, Moscow, Russia;

B nmoxmane nmaercs kpaTkoe omnHMcaHHe, KiIacCH(UKAIMSI W MPUMEPHI Ka-
JTHOPOBKH MaTeMAaTHUYECKHUX MOJeJel CKIOHOBBIX ITOTOKOB, TaKHX Kak
CHEXHBIEC JIABUHBI, CEJIH, OIIOJI3HH, KaMeHHBbIe 00Banbl. [IpencraBieHsl Mo-
JIeITN, OTIMCHIBAIOIINE MMOTOK KaK MaTepUAbHYIO TOUKY B OOIIEM cliydae Iie-
PEMEHHON Macchl, MOJIENIY, ONUCHIBAIOIINE BBITSHYTHIE IOTOKH, HO C OCpPEJI-
HEHHEM I10 TIyOWHe, U MOJICTH, YYUTHIBAIOIINE pacipeieieHue TUHaMuYe-
CKMX TIapaMeTpOB KaK IO JUIMHE, TaK M 10 IryonHe nmoroka. Ocoboe BHUMA-
HHE YZEIEHO crioco0aM ydeTa B pa3sHbIX MOJEISIX 3aXBaTa MOTOKAMH Mare-
pHana CKJIOHa U BOBJIICUCHHS €TO B JBIKCHHE.

Paboma noooepacana PODHU (npoexm 11-01-00188a).

Abstract. A brief description, classification and examples of calibration
of mathematical models of slope flows such as snow avalanches, debris
flows, rockslides and so on are given. Three types of models are considered:
1) models describing a flow as a motion of a mass point with variable mass,
2) those describing extended flows using depth averaging over the flow
depth and 3) models taking into account the distribution of the flow parame-
ters both over the flow length and depth. The ways of modeling the bed ma-
terial entrainment by the flows are discussed.

The work was supported by RFBR (project 11-01-00188a).
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Paznen IV
Pa3Hble BONpPOCHI CHeroBeIeHMsI
Part IV

Different Aspects of Snow Studies
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OneHka KJIMMATHYECKHX XapaKTEPUCTUK CHEKHOTO
IMOKpPoOBa ¢ UCIIOJB30BAHUEM METOAOB TCOPUHU oqepeneﬁ

I'.E. I'nazvipun
Hayuonanvnouii ynueepcumem Yzbexucmana, e. Tawkenm, Y30exucman

Evaluation of climatical snow cover characteristics
by a technique based on queuing theory

G.E. Glazirin
National University of Uzbekistan, Tashkent, Uzbekistan

Ilpennaraercs MeToJMKa pacueTa CpPeIHEr0 MHOTOJIETHErO 4ucia AHEH
CO CHCXKHBIM IIOKPOBOM W MAKCHUMAaJIbHOI'O0 BOJHOT'O 3KBHBAJICHTA CHETaA.
[Ipu HEKOTOPBIX HOMyIIEHUAX MpodiIeMa MOXKET OBITh CBeleHa K OJHOW U3
3a/1a4y TEOpUHU ouepenei (Teopum MaccoBoro obcmyxkupanwus). «lloTokom
TpeOOBaHUI» TIPU PTOM CIY>KAT CYMMBI OCAJKOB 33 OTAEIHHBIC CHETOMAbI,
a TassHUEC CHEra sBJIACTCS <<060JIY)KI/IB3HI/ICM>>. B cjiydac€, Korga CHET HE yC-
NeBaeT CTasATh 33 OuYepe/HON Oe30caJOUHbIA Mepuos, o0paszyercs «ode-
peab». Tak, HaA4aI0 OCEHHEro CHENOHAKOIUIEHUSI MOXET C 3TOM TOYKH 3pe-
HUA pacCMaTpUBATHECA KaK CHCTEMAa MacCCOBOI'O OGCHY)KI/IBaHI/ISI, B KOTOpOﬁ
MHTEHCUBHOCTH TIOTOKa TpeOOBaHUil OObIIE MHTEHCHBHOCTH OOCTY>KUBa-
Hus. VcxomHoii nH(popMaIien SBISIOTCS CpeAHNE MHOTOJIETHHE MECSYHbIC
CYMMBI OCaJIKOB M CPETHUE MECSTIHBIC 3HAUCHUS TEMIIEPATyphl BO3ayXa. 3a-
KOHBI pacnpcaciCHus MJIMH MPOMEKYTKOB C OCaJlKaMU U oe3 HHX, a TaKXC
HHTEHCUBHOCTEHN CHEromazaoB, 3aBHCAINIMC OT Ha3BAHHBIX MCCAYHBIX BCIIH-
YWH 1 BXOOAIIUC B PaCYCTHBIC (1)OpMy.HI)I, OKa3aJIuChb €AVMHBIMU IMPAKTUYUCCKU
g Beeit Teppuropun [lamupa n Tanap-Ilansg u qms Oonpmioro nuamna3oHa
BBICOT. [IpoBepka, BBIMTOJIHEHHAS IBYMS CIOCO0aMH, IMOKa3ajia XOPOIIYIO
CXOIUMOCTb pPaCCUMTAHHBIX U H36JIIO)Z[€HHLIX BCIIMYHNH. MeTOI[I/IKa MOXKET
OBITH IMPpUMCHECHA JIsI OLCHKH KIMMATHYECKHUX XapaKTECPUCTHUK CE30HHOI'O
CHCXHOT'O IMOKpPOBa, MJIA U3YUYCHUA BIUAHUA JICTHUX CHETOIIAAO0B Ha PEKUM
JICTHUKOB, JIJIS1 IOCTPOCHHS KapT «ypOBHS 365%.

Abstract. The calculation method of the mean for many years number of
the days with snow cover and maximal water equivalent of snow is pro-
posed. Under some assumptions the problem can be presented as one of the
problems of the queueing theory. Precipitation amounts for individual snow-
falls form "flow of the requests” and snow melting forms “flow of service".
“The queue" is formed when snow does not melt completely for the next
period without precipitation. So, start of snow cover formation in autumn
can be considered as the queue from this point of view when the flow of the
requests is more than flow of service. Data for the calculation are mean for

120



many years monthly precipitation and air temperature. Distribution laws of
length of time intervals with precipitation, time intervals without precipita-
tion, as well as snowfall intensities, depending on monthly data, were found
uniform for the whole territory of the Pamirs and Tien Shan and wide range
of altitudes. The method verification was made by two ways. It has shown
good enough convergence of calculated and observed values. The methods
can be applied for estimation of the climatic features of the seasonal snow
cover, for evaluation of summer snowfall to glaciers regime, for maps of
“the level 365 developing.

121



JlaGopaTopHoe ucciiefoBaHUe BIUSTHUS BHEITHUX
BO3/IeliCTBHIi HA MPOLIeCC TASTHAS CHESKHOTO MOKPOBa

HU.H. I'puyyx, E.H. /leoonvckas, B.K. /lebonvckuii, O.4. Macnukosa
@I'BYH Hncmumym 6oouvix npobrem PAH, Mockesa, Poccust

The laboratory investigation of external influences
on the process of snow melting

I.1. Gritsuk, E.l. Debolskaya, V.K. Debolsky, O.Ja. Maslikova
Water Problems Institute of RAS, Moscow, Russia

[IpoBeneno naboparopHoe HCCIEAOBAaHUE MPOIECCa HEMPEPHIBHOTO
CHEroTasHUs C Hocieayoued nHpuiIbTpanueil Taaslx BoA B TPYHT B 3a-
BHCHUMOCTH OT CBOMCTB (pa3JIMYHON HA4YaJIbHOM TUIOTHOCTH, TOJIIIMHBI
CJIOSl ¥ TeMIIepaTypbl) cHera. PaccMOTpeHO BO3NIEHCTBHE TOKIEBBIX TO-
TOKOB Y PaJIMallMOHHOTO u3nydeHust CoJiHIIa Ha TTPOLIECC CHErOTasHHUSL.

Ponb cHeroTastHMS B TIpoliecce paspylIeHHs OeperoB M pycen pek
n3ydeHa cinabo, B TO BpeMs KaK BeCEHHEe M3MEHEHHE TeMIIepaTyphl, a
BMECTE C HEW W IMpeBpalieHre CHera B BOAY M 00pa3yrommecs MOTOKH
BOJbI UI'PparOT POJIb JaxKE 6OJ'II>HIYIO, YEM BJIMSHHUEC JOXICBBIX ITIOTOKOB. B
runpasiarueckoi madoparopun PYJIH Ha ycTanoBke, MO3BOJISIOIIEH 13-
MEPATHL KOJIUYECTBO I/IH(i)I/IHBTpaIlI/IOHHBIX IIOTOKOB BO BPEMCHHU, ObLI1a
MMPOBCJICHA CCPpHA IKCIICPUMCHTOB 11O M3YUCHHIO PA3JIMYHBIX BO3MOXKHBIX
BHEIIIHUX BO3JEHCTBHAN Ha IIPOLIECC CHEIOTASTHUS.

Koneexyuonnoe cnecomasinue NpOUCXOANUT 3a CUYET MPUTOKA TEIUIBIX
BO3IYIIHBIX Macc ¥ MPUBOJUT HA MIEPBON CTAJNU K NIEPEKPHUCTAIIIN3ALNN
cHera. B cHere HakaruimBaeTcs Bce OOJIbINE BOJBI, U KOTAA JOCTUIAETCs
npezeabHas Macca BOJBI (IIOKa3aTellb, XapaKTEpU3YIOUIUM BIlaroynep-
KHUBAOIIYI0 CIIOCOOHOCTh CHETa), MPOUCXOAUT OOpYIIEHHE TaJbIX BOJI.
DTO caMblii MHTEHCUBHBINA B TJIaHE pa3MbiBa nepuoj. Jlanee HacTymaer
3aKIIIOYMTENbHAs (Da3a — IUIABHOE CHErOTastHWEe, KOTOPOE 10 MpUYHHE
YMEHBILIAOLIEICST MacChl OCTABILErocs CHera (IIpH 3aJaHHOM IOCTOSH-
HOM HAYaJlbHOM 00BEME) HOCUT SKCIIOHEHIMAJIbHBIN XapakTep, MOCTe-
MIEHHO 3aTyXas 10 HyJIsl K MOMEHTY OKOHYATEIbHOI'O CTAaUBaHUS CHEKHO-
ro NOKpOBa.

Ilpu nanuyuu 002icOsi TIPOLIECC CHETOTAsHUS MMEET 00Jiee CIOXKHBIN
xapakrep. [Iponcxoaur HanoxeHne HECKOJIBKUX MPOLIECCOB: 3HAYUTEb-
HO cokpaiaetcs (aza akkyMyJIsIMU BOJbI B (hupHE, Pa3a HenpepbIBHOTO
TasHUA coBMemaeTcst ¢ (a3oil mocnenyromeil akkymyssinuu. Jloxnab
YCHJIMBAE€T MHTEHCUBHOCTh IPOLIECCA U U3MEHSET MpeeabHOe 3HAaUCHUE
coJepkaHust BoAbl B (hupHe BO BpeMeHH. ['paduku GpyHKUIUI 3aBHCHMO-
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CTH MH(UIBTPAIMU OT MHTEHCUBHOCTHU JIOXKIIS MMEIOT HECKOJBKO Mak-
CUMYMOB, YTO OCOOCHHO 3aMETHO IpH OO0JIbIIeH MHTEHCUBHOCTH OIS
CkopocTh MHOWIBTPALUHU B JAHHOM CIy4ae CTPEMHUTCS HE K HYJIEBOMY
3HAYEHUIO, a K 3HAUYEHUIO MHTEHCHBHOCTH JIOXK[sl, BHIOpAaHHOE I JaH-
HOT'0 DKCIIEPUMEHTA.

Paouayuonnoe cnecomaanuedbuio MCCIEIOBAHO TOCPEACTBOM BO3-
JIeMCTBUS Ha TAlOIIUHM CHET YJIbTPa(UOJIETOBBIX U MHPPAKPACHBIX JTyden
pa3IMYHON MHTEHCUBHOCTH. BBIIM BBISIBIEHBI OCHOBHBIE pa3ivyus BO3-
JIENCTBUS KOPOTKUX M JJIMHHBIX BOJIH Ha TassHue cHera. CHer coBEepIICH-
HO HEIIPO3paveH I Jy4el IUTMHHBIX BOJH KpacHou dactu cnekrpa (MK-
aydei). OH UX MOYTH TMOJHOCTHIO OTpaxkaeT. KOpOTKOBOIHOBBIE JTydn
(Y®-nyun) mpoxoaaT CKBO3b TOHKHUH MOBEPXHOCTHBIN CIIOI CHEra cBO-
6omH0. TasHUE TIOJT BO3IEHCTBUEM ITHX JIy4ei HAUMHAETCS HE CBEPXY, a
B TUTyOWHE CHEKHOTO ITOKPOBA IO/T MTOBEPXHOCTHOM MTPO3PAYHON JISASTHON
IJICHKOH.

JlaGopaTopHoe mccieqoBaHHe BO3MOXKHBIX NMPUYUH TAasSHUS CHETa BO
BPEMEHHU KaK OTJENbHBIX (PAKTOPOB IMPH MOJOKHUTEIBHBIX ITOCTOSHHBIX
Temneparypax (Ipu UCKIIOYCHUH IOMOJHHUTEIBHBIX BHEIIHUX YCIOBHIN)
JTaeT BO3MOXXHOCTb BBISIBUTH OCHOBHBIE 3aKOHOMEPHOCTH 3TOTO (pusmye-
CKOT'0 TIpOIecCa U B JAJBHEUIIEM HAKJIAJbIBAaTh CIOKHBIC BHEIHUE yC-
JIOBUSA, TaKME€ KAK CYTOYHBIM XOX BECEHHUX TEMIIEpaTyp, W3MEHEHHUE
CpPEIHET0 TpeHJa TEMIIEpaTypbl, a TaKXe€ pacCMaTpuUBaTh OTIECIbHBIE
(baxTOpHI TassHUS CHETa B PA3IMYHBIX KOMOWHAIIMSAX.

Paboma evinonnena npu gpunarcosoii noooepiicke PODU
(epanmuvr NeNe 11-05-00393, 11-08-00202).

Abstract. The laboratory investigations of the continuous snow melt-
ing and infiltration of melt water into the ground, depending on the prop-
erties of the snow (initial density, thickness and temperature) were car-
ried out. The impact of rain flows and radiation of the sun on the snow-
melting process were examined.

The role of snowmelt in the process of destruction of the coast and the
river channel has been little studied, whereas the spring temperature
change and the transformation of snow into water and the resulting flow
of water play a role even greater than the impact of rainwater flows. In
the hydraulic laboratory of People's Friendship University of Russia a
series of experiments to study the various possible external influences on
the process of snow melting were carried out at the facility, which allows
to measure the amount of seepage flow in time.

1. Convection snowmelt occurs due to the inflow of warm air masses
and leads to the recrystallization of snow at the first stage. More and
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more water accumulates in snow, and when the limit mass of water
reaches (the water holding capacity), there is an avalanche of melt water.
It is the most intense period for erosion. Then the final phase comes. It is
the smooth snowmelt, which has exponential character because of the
decreasing weight of the remaining snow (at a given constant initial vo-
lume), gradually fading to zero by the time of the final melting of the
SNOW cover.

2. If there is rain the snow melting process is more complex. There is
a superposition of several processes: the phase of water accumulation in
the firn is significantly reduced, the phase of the continuous melting
coincides with the phase of the subsequent accumulation. Rain increases
the intensity of this process and changes the limit content of water in the
firn. The graph of the dependences of the infiltration from rain intensity
has several peaks. This is especially noticeable at higher rainfall intensi-
ty. Infiltration rate in this case tends not to zero, and to the value of rain
intensity which was selected for the experiment.

3. Radiation snowmelt was investigated by exposing of the ultraviolet
and infrared rays of varying intensity on the melting snow. The main dif-
ferences of impact of short and long waves on the snow melting were
identified. Snow completely opaque for long-wave rays of the red part of
the spectrum (infrared rays). It reflects them almost completely. Short-
wavelength light (UV rays) pass through a thin surface layer of snow eas-
ily. The melting under the influence of these rays does not start from the
top, but in the depth of the snow cover under the icy surface transparent
film.

The laboratory investigation of possible causes of snow melting as
separate factors under positive constant temperatures (at the exclusion of
other external factors) makes it possible to identify the basic laws of the
physical process and in the future to append difficult external conditions,
such as the diurnal variation of spring temperatures, changes in the aver-
age temperature trend, and to consider individual factors of the snow
melting in various combinations.
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IMoroaubie ocodeHHocTH 3uMHero nepuoaa 2012-2013 rr.
B Oacceiine p. M3bimTa (3anaaubiii KaBka3s)

10.B. Ehpemos
Kybanckuii cocyoapcmesennoiil ynueepcumem, 2. Kpacnooap, Poccus.

Weather features of the winter period 2012-2013 in the basin
of river Mzymta (Western Caucasus)

Yu.V. Efremov
Kuban state University, Krasnodar, Russia

B ornmume ot apyrux 3um nocienss 3uma 2012-2013 rr. Obuia 3Ha-
YUTEJBHO TEIJiee U MEHEE CHEXXHOMW, MOCKOJIbKY Ha IOre eBpOIeHCKOM
tepputopun PO npeobnananu Temibie BO3AYIIHBIE MACChI, IPUXOISIINE
co CpeauseMHOro Mops. YCTOMYMBOE IMOCTYIUIEHHE TEIUIOrO BO3JyXa
co3nano Ha CeBepHoM Kakaze m Uepnomopckom mobepexbe Kapkaza
CBOEOOpAa3HbIl «OCTPOB TEIUIA», KOTOPBII C ceBepa TPaHUYMII C XOJIOJ-
HBIMH BO3yIITHBIMUA MaCCaMH.

[To sT0¥ mpuumMHE B paccMaTpUBaceMOM PETHOHE B 3MMHHE MECSIIBI
CJIOKMJIACh PEJKasi CUHONTHYECKass 0OCTaHOBKA, OTPA3UBILNASCS HA IIO-
TOIHBIX ycioBHsX oOmmpHoro Kaskasckoro pernona. Hagamo 3umbl B
ropax IO CpaBHEHHWIO C MPONUIBIM ToaoM Obuto mo3mauM (Edpemos,
2012) u ¢ nmpeobagaromeii TerIoi moroo0u.

Hosaops B TopHBIX paiioHax 3amagHoro KaBkaza ObUT NMpenMYyIIECT-
BEHHO TEIUTBIM H cyxuM. [lepBrrii cHer B ropax (Ha BbicoTax 2200-2800
M) BbIma 6-7 HOsOps 2012 r. Tlo3ke B cepenamHe HOSIOPS MPH TOTEILIE-
HUHM CHET pacTasy, Ce30HHAs CHEroBas JIMHUS HAaXOIWIach Ha BBICOTE
2600-2800 M H.y.M.

Temmneparypa Bo3myxa Koiebangach OT HECKOJIBKHX TPaIyCcoB Tera
(ra mHe monmHbI p. M3pmTa) 10 -10°C Ha BeIcoTax cBbime 2000 M H.y. M.
JlHem — oTTeneny, HOYBIO — 3aMOPO3KH, HyJIEeBas M30TEpMa MPOXOIUIIa
Ha BeicoTax 2000-2500 m H.y.M. OcajKy BBINaIadl MPEUMYIIECTBEHHO B
BHJIE JOXIA 1 pexe cHera. ['opbl cBbimie 2000 M ObUTH TOKPHITHI CHETOM
tommuuHON He 6oie 10 cm.

/lexaope. lepBbie TpU THS 3TOTO Mecsla ObUIH TETUIBIMHU C TOJO0XKH-
TeIbHBIMU Temmeparypamu oT 2 a0 5°C, a 3areMm moxojonaio, 6-8 me-
KaOpsi BBITIAJ CHET, KOTOPBIN MOKPBLT CKIOHBI XpedTa oT 1000 M 1 BbITIIE.
daKkTUYECKH HACTYMUIIA 3UMa C JISTKUMU MOpPO3aMHU U HEOOJBIINMU CHE-
ronasamu. ToJIIMHA CHEXXHOTO MOKpoBa Ha rpedHe xpedra 30-50 cm u
MOJIHOCTHIO cHer otcyTcTBoBai Hike 1000 m. [Ipu Takom cHeXXHOM TTo-
KPOBE HEIb351 TOBOPUTH 00 OTKPBITHUH JILDKHOTO CE30HA.
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Aneape B 1IepBOI MOJOBUHE XAPAKTEPH30BAJICS YMEPEHHBIMH MODPO-
3aMu, BTOpas Jiekaaa mecsaua Obuia teriee. B Kpachoii Ionsine HaGmro-
Janach Morojia ¢ NoJyiokuTenbHbIMH Temmneparypamu (ot 0 no 10°C) u
6e3 cHera. CrionmIHON CHEXHBIH MOKpoB Jiexan Beime 1000 M H.y.M.
31ech BBINAJAI0 MHOTO OCAJIKOB, OBIJIO 3aperuCTpUpOBaHO 16 cHeroma-
JIOB C MPOJOIHKUTEIBLHOCTHIO OT 2-X 70 18 4acoB, ¢ HHTEHCUBHOCTHIO-2-8
cm/uac u mpupoctoM cHera 50-60 cm. JlaBuHBI Manmoro o0bema u B
OosblIel Mepe OCOBBI CXOAMIIHM B IPUTpeOHEBOM yacTH xpedTa Aulra.

®Despans Obu1 cpaBHUTENHHO TeruibiM. Ha BeicoTe 1500 M oTMedeHO
20 nHEH ¢ NOJOKUTEIBHOM TeMIIEpaTypoi, OCTalbHbIE JHH TEMIIEpAaTypa
BO3IyXa He omyckanach HIke 5°C. CHexHblit mokpoB Hike 1000 M Obu1
HEYCTOWYMBBIH, BBIIIE 110 CKJIOHAM XpeOTOB TOJNIIMHA CHEra Kojebanach
or 1 mo 3,5 m. Ocangku B BHE JOXKAS BbINAAAId HEPABHOMEPHO U B
OoJbIIIelt Mepe BO BTOPOH JeKae.

Mapm XapakTepH30BaJCS PE3KHUMH KOJEOAHMSIMHU TEeMIEpaTyphl U
HENPOAOKUTEIBHBIMU OCAJIKAMU B BUJE JOXKAS U MOKporo cHera. Hau-
Oonee Teruroi ObLIa BTOpas JeKana Mecsla, B KOTOPOH perucTpupoBa-
JUCh YCTOMUYMBBIE MOJIOXKHUTEIbHBIE TEMIIEPATYPHI BO3yXa B T€UEHHE 9
nueit. TonmuHa cHera Ha BhicoTax cBbiie 1500 M yBenuuunacs 10 380-
400 cMm. B okpectnoctsix Kpacuoit [lomstHel ocaaku BeImagaid B BHJIE
JOXK]I1 1 MOKPOTO CHEra, KOTOPbIi ObIcTpo Tasul. B koHIIE MapTa B BUAY
PE3KOro NOTEIUIEHUsSI OTMEYAINCh JOXKAW U MOKPBII CHET 110 BCEMY BbI-
coTHOMY Tpoduiaro. MOXKHO TPEANONIOKUTh, YTO BECHa Hayajgach He-
OOBIYHO paHO, CO BTOPOI MOJIOBUHBI MapTa.

Anpenb XapakTepu30Baics JaJIbHEHIINM MTOBBIIICHHUEM TEMIIEPATYPHI,
OOMJIBHBIMU OCaJKaMU MPEUMYIIECTBEHHO B BUAE MO 10 BeIcOT 2000-
25000 M. YcTOoiuMBbIE MONOKUTEIBHBIE TEMIIEPATYPHI BO3AYXaA U JTOKIH
CIOCOOCTBOBAJIM CXOJy MOKPBIX JIABUH — OCOBOB Pa3IUYHOrO 00BEMa,
KOTOpBIE€ YTPOKAIN CTPOSIIUMCS OJUMIMICKUM U JPYTHM PEKpealuoH-
HBIM OOBEKTaM.

Maii xapakTepru30BaJCid OYEHb TEIUION MOTOJ0M, HyJieBas HM30TepMma
npoxoausa Ha BbicoTax 2500 -3500 M H.y.M. [losTomMy cHer cras Ha-
MHOTO OBICTpEe, YeM B MPOILIYIO 3UMY.

Bb16oobni. MunyBlias 3uMa He OIpaBjaja HaJAEXJ OpPraHu3aTopoB
JBDKHBIX MEPOIPHUATHH M3-32 HEHACTHON U TEIUION 3UMbl, MHOTHE BUIbI
TECTOBBIX OJUMIMHCKMX COPEBHOBAHUMN MEPEHOCUIINCH HA IPYTHE CPOKU
n Mecta. HeoObruHO paHHss U OypHasi BECHA 3aCTaBHJIAa 3aKpbITh I1OYTU
BCE TOPHOJIBDKHBIE TPAcChl U MPEKPAaTUTh BCE COPEBHOBAHMS U JApPYyrue
MacCOBBIE MEPOIIPUATHSL.
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Posb CHEKHOT0 NOKPOBA B (DOPMUPOBAHUM CeIEBbIX
NMOTOKOB M onoJisHell Ha CeBepo-3anagnom Kaska3sy

10.B. Ehppemos
Kybanckuii cocyoapcmeennuiii ynueepcumem, 2. Kpacrnooap, Poccus

The role of snow cover in the formation of debris flows and
landslides in the North-Western Caucasus

Yu.V. Efremov
Kuban state University, Krasnodar, Russia

Pounb cHera u CHEXXHBIX JTaBUH B POPMHUPOBAHHUHU CEJI€H U OMOI3HEH 110
HACTOALIEr0 BpeMEHU Majo u3ydeHa. Llenb manHOM paboThl — OTpa3uTh
0Cc00eHHOCTH (OPMUPOBAHMS CEJIEBHIX MOTOKOB NPH YYAaCTHUH CHEra U
CHEXHBIX JIaBUH.

OO01en3BecTHO, UTO B 3UMHEE BPEMsI B TOPax CXOISAT CHEXKHBIC JaBH-
HBI, @ B TEIUIBI MEPUOJ NPHU BBIMAJCHUN OOJBIIOTO KOJMYECTBA aTMO-
cepHBIX 0CaJIKOB — ceJeBble MOTOKU. OHAKO, B YCIOBUSAX HEYCTOWYH-
BOM 3UMBI C YaCTHIMU OTTEMENISIMHU U BBINAIAIOMIUMHU KUJKUMH OCaJIKaMU
BO3MO>KHO YCUJIEHUE CEJIEBBIX MPOIIECCOB U siBJIeHUI. Takoe BO3MOXKHO B
ropax Ha IKHOM ckJioHe 3anaaHoro Kaskasa, B paiione Kpacuoit [losns-
HBl, TJIE YETKO BBIPAXXEHbI 30HBl PA3IMYHON 3aCHEKEHHOCTH TOPHBIX
CKJIOHOB.

Jiis popMupoBaHUS CeNeBbIX MOTOKOB BaKHYIO POJIb UTPAET 30HA He-
YCTOMYHMBOIO CHEXHOrO MOKpOBa. B ykazaHHOM palioHE 30Ha HEYCTOM-
YUBOI'O CHEKHOT'O IMOKPOBA pacioiiokeHa 10 BbicoThl 1200 M. 3xech B
3UMHee BpeMs 4acTo OBIBAIOT MPOJOKUTEIBHBIC OTTETEIHN U BBINAIAI0T
KHUJIKFE OCAJIKH, BHITIABIINN CHET TaWT U NPHU 3TOM OOMIBHO CMAadnBaeT
CKJIOHBI XpeOTOB. YBIaKHEHHBIN PHIXJIBbIA MaTepral MpuoOpeTaeT TeKy-
YeCTh M TEM CaMbIM CIIOCOOCTBYET ()OPMHUPOBAHHIO CEJIEBBIX TTOTOKOB.

Ouary 7aBUHHOI'O THIIA YacTO SBISIOTCS HE TOJNBKO HCTOYHHKOM
CHEXHBIX JIABUH, HO U CEJIEBbIX MTOTOKOB IPH MOJIOKUTEIHHON TeMIiepa-
Type BO3[yXa W BBIMAJEHUU >KUIKUX aTMOCHEpHBIX OCaAKOB. JIaBUHBI
00na/1at0T 3HaYUTENbHOM Hepruei. [1o3aTroMy nmpu X MajgeHuH Ha PbIX-
7000JIOMOYHBIN MaTepua, JIKAIHi B PyCiIax M Ha CKIOHAX PeK, Mpo-
HCXOJIUT JIOBOJIGHO YacTO MEPEX0/]l €ro B TEKy4Yee COCTOSHUE U BHI3BIBACT
ceJieBble MOTOKHU.

B paitone Kpacnoii [Tonsinel Hanbosee mUPOKO BCTPEUYAIOTCS 3PO3U-
OHHBIE OYard celeil, BOJHAs COCTABIAIOIIAs KOTOPBIX (OpMHpPYETCs 3a
CYET TasiHUSA CHETa, PeXe JISAHUKOB, BBINAJACHUS OOMIBHBIX OCAIKOB (3a-
TSOKHBIX WJIM KPaTKOBpEMEHHBIX). HackllieHne moroka TBepoii COCTaB-
JISIOIIEH MPOUCXOIUT MYTEM pa3MblBa paHEEe aKKyMYJIHMPOBAaHHOIO B pyc-
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Jie aJITIOBUS, MPOITIOBUS MEIKUX OaoK, ETIOBUAIBHBIX OTJIOKEHUH, MO-
PEeH, a TaKkXke NP 3PO3UH TEXHOT'CHHBIX OTIIOKEHUH (OTBAJIOB).

B mocnennue roapl B 6acceitHe p. M3bIMTa aKTUBHOCTB CEJIEBBIX TIPO-
LIECCOB U SIBJICHUH 3HAYUTEIBHO BO3POCHA. B ee HMKHEM U CpelHEM Te-
YEHUU B HACTOSILEE BPeMs CyLIECTBYIOT MHOTOUYHUCICHHbIE aHTPOIIOTeH-
HbI€ U TEXHOI'€HHbIE OOBEKTBI U CTPOSATCS HOBBIE. B cBsA3M ¢ mpencros-
M npoBefeHneM 3uMmHNX Onumnuiickux urp Coun-2014 B KpacHoit
[lonsiHe W HWXe ee B JOIMHE P. M3bIMTa CTPOSATCS MHOTOYHCIIEHHBIE
OOBEKTHI.

MHorue u3 HUX CTPOSTCA B CEIEONACHBIX 30HAX BOIPEKU CYLIECT-
BYIOIIIMM PEKOMEH/IAIUAM MO0 YMEHBIICHHIO yIepOa 1 pucka B pailoHax
cTpoutesbeTBa. HekoTopble coopyXeHHbIE OOBEKTHI CO3/1al0T MOTEHIIN-
QJIBHYIO CEJIeBYIO0 OmacHocTh. Hampumep, pbIXible OTJIOXKEHUS, BO3HU-
Karolue npu crpoutensctBe peaepanbHoit Tpacesl ['JIK «Po3za XyTtop» u
JPYTUX OJMMIUICKUX OOBEKTOB, COpachIBAIIUCh B pyclla MEJIKUX peEK,
BIAAAONINX B p. M3piMTa. CKOIUIEHHE 3TOTO PBIXJIOTO CyOcTpaTta mpu
BBITAJICHUN aTMOC(EPHBIX 0CAKOB U TassHWUW CHEra MPUBOANT K (HOpMHU-
POBaHMIO CEJIEBBIX IIOTOKOB B IOCIEAHUE ABA rojla, KOTOPbIE B MPEbl-
ayume rofasl 31eck He Habmronamuck (Edpemos, 2012). Hanpumep, mo-
CJI€ 3HAYUTENIBHOTO MOTEIUIEHUS C TasHUEM CHEra M MPOJOJIKUTEIbHBIX
nuBHel 2, 10, 12 anpenst 2012 r. ¢ n1eBoro ckiioHa p. M3bIMTa CXOIUIH
celieBble IMTOTOKH, KOTOpBIE IMEPEKPBIBAIM CTPOSILYIOCS (erepaibHyIo
aBToTpaccy m. Octo Cagok — yctbe p. Ilciyx u moampyskuBanu p.
M3bimMTa. Ilpu 3TOM OBUIM pa3pylIEHbl HEKOTOPBIE CTPOUTEIbHBIE KOH-
CTPYKIUH U 3aCHIIIAHO MOJIOTHO JOPOTH HAa MPOTSHKEHUH OJHOTO KHIIO-
MeTpa. OCHOBHBIM HCTOYHUKOM TBEpAOH cocTaBisioliel ceneil Obuin
TPYHTOBBIE OTBaJIbl, COPOIICHHBIE B BEPXOBbSI MAJIBIX PEK M IPO3UOHHBIX
BPE30B.

He Bcerga mpoeKkTHbIE pEIIEHUS M peanu3alnus KOHCTPYKTOPCKHUX
MIPEUIOKEHUH COOTBETCTBYIOT IMPHUPOJHBIM YCIOBUSIM M HEPEIKO II0-
CTPOEHHBIE 3aIUTHBIE COOPYKEHHsI pa3pyllalOTCs CEJIEBBIMU IOTOKAMU
U CO3JAI0T KaTtacTpopuuecKre CUTyauuu. Spkuil npumMep ToMy — IpoTH-
BOCeJIeBasl rajiepes, COOpy>K€HHasi Ha CTposIIencs denepaiabHOil Tpacce
Octo Canok — yctbe p. Ilemyx (2,6 kM BBepX IO AOPOTU OT yCThS PyH.
CynuMoBCKHIA).

Bo Bpems cxona ceneoro notoka 10 anpens meramiorogpupoBaHHas
KOHCTPYKIUS ObljIa MOBpeXkAeHa Ha mupuHy a0 50 M, a 12 ampenst KoH-
CTPYKIUS npo6HTa ¥ paspyliena Ha WHPHHY 110 80 M. OOBEM ceneBhIX
oToXkeHui coctasst or 2000 10 12 000 M.

Taxum o6pa3zom, Ha GoHe r100abHBIX U3MEHEHUH KIIMMaTa ¢ yBellu-
YEHHUEM KOJINYECTBA aTMOC(EPHBIX OCAIKOB U HEMPOyMaHHON XO34HCT-
BEHHOH JEATEIBHOCTH MPOUCXOAUT YCHIICHHE Pa3UYHBIX KaTtacTpodu-
YECKHUX MTPOLECCOB, B TOM YHUCIIE U CEJIEBBIX.
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®opmMupoBaHHe 3UMHEro 0a1aHCca Ha JIEAHUKE
Hentpanbubiii Tyrokey

H.E. Kacamxun, FO.A. Peopos, A.B. I'onenxo
TOO "Hucmumym eeoepaguu” AO Hayuonanonoiii Hayuno-Texnuueckuii Xonoune
"ITAPACAT", 2. Aamamei, Kazaxcman

The formation of the winter balance on the glacier
Central Tuyuksu

N.E. Kasatkin, Y.A. Rebrov, A.V. Golenko
LLP "Institute of geography’” of the national Scientific-Technical holding "PARA-
SAT", Almaty, Kazakhstan

Ha ocHoBe aHanm3a W3MEpEHHBIX XapaKTEPUCTUK OallaHca Macchl JICAHU-
ka TyloKCy M JaHHBIX MHOTOJIETHUX METEOpPOJIOTHUYECKUX HaOIIOJeHUH Ha
MPUJIETHUKOBOM METEOCTaHIIMH PACCMOTPEHBI TUHAMHKA COCTABJISIOIINX
OamaHca Macchl JIEIHHKA 3a TociefaHue aecatuwietus. [IpuBeneHsl Taxxe
pe3yNbTaThl aHAIM3a U3MEPEHHON TeMIepaTyphl CHEXHOM TOJIIN Ha JIeTHU-
Ke B COYETaHHM C JaHHBIMH O TeMIlepaType BO3[AyXa Ha NPHJICIHUKOBBIX
CKJIOHAX.

[Ipu 3HaYUTEIBHBIX MEXTOJOBBIX KOJEOAHUSX COCTABIIONIMX OanaHca
Macchl JeTHUKa, OOMNK TPEH] ero M3MEHEHHUH 3a MOCIEAHNE JECSITUIICTHS
OCTaBaJICSl OTPULIATENFHBIM, XOTS BIIOCIEIHIE TOJbI TOBTOPSIEMOCTh JIET CO
c11a00 MOJIOKHUTEILHBIM 0aJJaHCOM MAacChl HECKOJIBKO YBEITMUMIIACH BCIIE 32
MTOJIOKUTENIHOM TEHACHITNEH N3MEHEHNS 3MMHET0 0aanca Macchl.

Pacnipenenenne MakCHManbHBIX CHEr03aracoB Ha JIGTHUKE M MIPHIICIHU-
KOBBIX CKJIOHaX OoJiee MM MEHee MOHOTOHHO YBEIHMYMBAETCS MO0 a0COIIOT-
HOW BBICOTE€ W CHJIBHO OCJIOKHEHO BIMSHHEM BETPOBOTO Iepepacrpenese-
HUs cHera. HawGomblnee CHErOHAKOIUIEHHE MPHCYIIE MOAHOXHIO 3aMbl-
KalolIero JIEHUK CKJIOHA BOJNW3W JHHUU HyJeoro Oamanca (ELA), uto B
3HAYUTEIHFHONW Mepe CBSI3aHO C BETPOBBIM M JIABHHHBIM IIepepaciperesieH -
€M CHera.
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CHer kak Bpar Be4HOH Mep3JI0ThI

B. I'. Konopamuves
3a6I’V, Mockosckuii cocyoapcmeenHulii yHugepcumen
um. M. B. Jlomonocosa, HIIII « TpaucT'OM», 2. Mockea, Poccus

Snow as permafrost enemy

V.G. Kondratiev
Zabaikalsky state University, Moscow state University, scientific and production
enterprise «TransIGEM», Moscow, Russia

CHexHBI TOKpOB, KaK H3BECTHO, OKa3blBa€T BECbMa CYILECTBEHHOE
BIMSIHME Ha TEIJIOOOMEH Ha TOBEPXHOCTH 3E€MJIM, NMPUYEM 3TO BIHSIHHE
MHOT000Opa3Ho: 1) Oenblii CHer, yBenW4uBas amb0Eq0 IMOBEPXHOCTH H
yMEHbIIAs TMOTJIONIEHUE JTYYHCTOM COJIHEYHON SHEpruM, OXJaKAaeT MOJ-
CTHJIAIONINE MTOYBHI M TOPHBIE TIOPOJBI; 2) CHET, 00Najasi MajJoi TETUIONpo-
BOJHOCTBIO, KaK TEIJIOM30JIITOP MPEIOXpaHseT MOPOIbl OT TEIUIONOTEPh
3UMOH M yTeIIsieT UX; 3) OJHaKo, 3aJepKHUBasCh BECHOI, CHET, KaK TeIulo-
M30JIATOP, IPEMATCTBYET MPOTPEBAHUIO TOBEPXHOCTH 3EMJTH.

CymMmapHslii 3 (exT BAUSAHUS CHETa Ha TeMICpaTyPHBIA PEKUM TOPHBIX
MIOpOJ ONpeseNsieTcss Kak HapaMeTpaMu CHEXHOTO MOKpoBa (MOIIHOCTH,
IJIOTHOCTB, CPOKHU CYIIIECTBOBAHMS, PEKUM CHETOHAKOIUIEHHS ), TaK M COCTa-
BOM, BJI&XKHOCTBIO TOPHBIX IOPOJl, OCOOCHHOCTSIMM KiIMMaTa W penbeda.
Yaie Bcero CHer OKasbIBAaeT OTEILIAIOLNIEE BO3JAEHCTBUE Ha IOJICTUIAIOIINE
TOpHBIE MOPOABI U B 3TOM CMBICIE OH Bpar MX MHOTOJIETHEMEP3JIOro Co-
CTOSIHUS.

CHexHBIN TOKPOB 00J1a7aeT OONBIION U3MEHYMBOCTBIO KaK B CBSI3H C ec-
TECTBEHHOH 3BOJIIOLMEN B MPUPOAHBIX YCIOBUAX, TAK M OCOOEHHO IOJ BO3-
JeCTBUEM TEXHOTeHHBIX (pakTopoB. COOTBETCTBEHHO, U3MEHSIETCS U BIIHS-
HHUE CHEra Ha TeMIepaTypHBIH PEeXHUM TOPHBIX MOPOJ, MPHUYEM Kak BO Bpe-
MEHH, TaK U B IPOCTPAHCTBE.

B nmoknane, Ha mpuMepe AOpOr, paccMaTpUBAacTCs Kak OXJIAXJarollee,
TaKk U OTEIUIIIOIIee BIMSHHUE CHETa, M MOBEJCHHE MHOTOJIETHEMEP3JIBIX I10-
PO B OCHOBaHMH 3€MJISTHOTO NOJOTHA. AHATM3UPYIOTCS BO3HUKAIOIIUE TPU
9TOM MPOOJIEMBI U IIyTH UX PELICHUSI.
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Poab ce30HHOT0 CHEroTasiHUA B nmpouecce paspyumcHust ﬁeperon
BOJAHBIX 00LEKTOB B Yci10BUSAX KPHUOJIUTO30HBI

0.71. Macnukosa
@I'BYH Hncmumym 600uvix npobrem PAH, 2. Mockea, Poccus

Role of seasonal snow melting in the destruction of coastal water
bodies in cryolithozone

0. Ja. Maslikova
Water Problems Institute of RAS, Moscow, Russia

Ha pucynke 1 npuBeIeHO cXeMaTHYECKOE paclpeie/iCHHE MOTOKOB JKHUJI-
KOCTH B CE€30HHOTAJIOM CJIOE TPYHTA, HaXOJSIIerocs B Kpuoiauro3oHe. Ode-
BUJIHO, YTO B YCJIOBUSX OTTaUBAHMA IOPOJBI IPOUCXOIUT IIepepacupeesie-
HUS TOJCH KUIAKOCTH B KaXKIOM OJIOKE, a UMEHHO: YBEIMYUBACTCS JOJIS Ta-
JBIX MTOTOKOB, TIPU 3TOM M3MeHseTcsl K03 (UIIMEHT MPOBOJIUMOCTH I'PyHTa
1, COOTBETCTBCHHO, - IPEACIBHO BO3MOYKHBII 00BEM Biaru A JaHHOI'O
BHJa 1o4B. Kak ciencrare, MU3MEHSIETCS BOSMOXHASI HH(DUIBTpAI B TPYHT
1, KaK CJICIACTBUC, USMCHACTCA BO BPEMCHH NOJISI CKIOHOBBLIX ITOTOKOB. Ilo
OKOHYaHWHN OTTaMBaHHA TI'PpyYHTa NPOLUECC ABUKXCHUA BJIard BHYTPHU CKJIOHA
CTaOMIIM3UPYETCS, M JIONISI CKIOHOBBIX MOTOKOB OyJIET 3aBHCETh TOJBKO OT
aTMOC(EPHBIX 0CATKOB.

Arracidhe pees GLagke
ofLEmM DA B
m“wun - -

Pucynok 1. Cxema pacnpedenenus nomorko8 HcuoKocmu
6 CE30HHOMANOM C10€ Hepezo6o20 CKIOHA.

TasHIEe CHEra MPOWCXOIUT, KOT/Ia TEMIIEpaTypa ero MOBEPXHOCTH CTAHO-
BuTes paHoit 0 C. CkopocTb TasiHUs M BBIpaXkaercs B Kr/(M2C), i MM/C
JUTSL BOJHO-3KBUBAJIIEHTHOW TOJIIIMHBI CIIOS M OMIPEIEIIAETCS KaK:

IVI:Emelt/Li (1)
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rae Li— yaenbHas terora tasHus (3amep3anus), JK/KT; Eper — 3aTpaThl
Tema Ha TasHUe, BT/M%.

CHeroTasHUE pa3IeisaioT Ha KOHBEKITMOHHOE (TEIIOBOE) M PaJHaIlHOH-
Hoe. KOHBEKIIMOHHOE CHETroTasHie MPOUCXOAMT TP MACMYpPHOW TOroje 3a
CUET MPUTOKA TEIUIBIX BO3AYLIHBIX Macc. [Ipy paguallmioOHHOM CHETrOTassHUH
MOJ1 ACHCTBUEM IPOHUKAIOMINX B CHET COJTHEYHBIX Jy4el OH TaeT HE TOJIBKO
Ha MOBEPXHOCTH, HO U B BepxHeM cijioe ToimuHod 20-40 cm. VMcnonwsys
3aKOH, TI0 KOTOPOMY HWHTEHCHBHOCTH MPHXOJSIIEH COJTHEYHOW pajraliiu
ociabeBaeT ¢ riyouHol (3akoH byrepa-JlamOepra), y4uThiBas U3MEHEHUE
anp0e0 CHera B IpoLecCce TasiHUS M paccMarpuBas ypaBHeHue (1) xak vH-
TErpajbHyI0 CyMMY BO3HMKAIOLIMX MOTOKOB I10 TOJIIMHE CHEXXHOT'O MOKPO-
Ba, N10JIyJaeM:

M==(1-e P )(1 - A()) )

I'me A(t) — usMeHenue anpbeno oT BpeMenH, f — Kod(pPUIHEHT DKCTHHK-
nu (ocmadIeHus, M'l) paauanum Ha TITyOWHE Z M OT ITOBEPXHOCTH CHETa.

B rugpasamueckoit maboparopun PYJIH Oplna mpoBenmeHa cepusi dKcIe-
PUMEHTOB MO W3YyUEHHIO BO3ACUCTBHSA yIbTPapHOIETOBBIX U HH(PAKPACHBIX
JIy4eld pasJIMYHOM MHTEHCUBHOCTH HA XapakTep CHEroTasHus. beum moiry-
YeHb! 3aBUCHMOCTH MHTEHCHUBHOCTH CHETOTasHHS HCKIIOYUTEIHHO OT BO3-
nevicteust Y ® u UK-paauanuu.

®opmyna (2) OMUCHIBaET XapaKkTep CHETOTAasIHHUSA 110 BPEMEHU B 3aBHCH-
MOCTH OT UHTEHCUBHOCTH NaJAI0IIEed COJHEYHOW paiualiu, TOJIIUHbBI W3-
HAYaJIbHOTO CHEXXHOTO MOKpoBa M ko3 dunuenta skcTuHKuK . Bee ma-
paMeTphl Yy Hac - MOCTOSHHBIE BEIMYMHBI, KPOME M3MEHSIOIIErocs BO Bpe-
MeHH anbbeno. M3 ¢hopmylibl BUIHO, YTO MPH OTCYTCTBUU CHEKHOTO TIOKPO-
Ba (TonmuHa Z=0) HUKaKOTO TasHUS MPOUCXOIUTH HE OyIeT.

W3 ypaBHeHus (2), 3Has BXOJHBIE MapaMeTPbl U MHTEPIOIUPYS DKCIIO-
HEHLUAJbHOM 3aBUCHMOCTBIO MOJTYYEHHBIE MOCJIE BBIUUTAHUS KOHBEKLHUOH-
HOM cocraBmstouield rpa¢puka M (puc. 2), MOXKHO TPH KETaHUH TOITYYUTh
rpayK 3aBUCMOCTH alb0el0 OT BPEMEHH TPU BO3/ACHCTBUU Jy4el pa3Hoil
TIPUPOJIBL:

A() = 1 — el €)

I(1—e—Fz)

ITokazano, yto mox BozxaeiicTBueM MK-mydeit ampbeno m3MeHsETCS U
JOCTUTAET HYJIEBOTO 3HAUECHHS OBICTpee, XOTs HadalbHOE 3HAUCHHUE OJM3KO
K 1, 4TO O3Ha4YaeT MPaKTUYECKH MOJIHOE OTpake€HUE B Hauaje TasHus. Y O-
BOJIHBI TIPAaKTUYECKH Cpa3y MPOHMKAIOT BIIIyOb CHEra, 4eM M OOBSCHSIETCS
MEHBIIIeEe OTPAKEHUE C MOBEPXHOCTH, HO anbbemo Mo Bo3jaeicTeueM Y -
JMy4yel yMEHbIIaeTcs ¢ MeHbIMM KodduuuentoM. [lepmos makcumyma
TastHus A7 ciaydas ¢ UK-namnamu Hactymaet ObicTpee.

Paboma evinonrnena npu ¢unarncosoui nodoepicke PODOU
(epanmor NeNe 11-05-00393, 11-08-00202).
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CHeXXHbII MOKPOB KaK (PAKTOP AKTUBU3ALNH
CKJIOHOBBIX re0IMHAMUYECKHX MPOLECCOB
(ceJieii, onoJi3Hei) 10:kHOro CaxajauHa

C.B. Pvibanvuenxo
Caxanunckuii punuan JJBI'H JIBO PAH, 2. Oxcno-Caxanunck, Poccus

Snow cover as a factor of activation of slope
of geodynamic processes (mudflows, landslides)
of southern Sakhalin

S.V. Rybalchenko
Sakhalin Department of FEB RAS, Yuzhno-Sakhalinsk, Russia

CHEXHBIN IIOKPOB M aKTHUBHAas JIaBUHHAA ACATCIbHOCTb MI'PArOT 3HAYU-
TCJIBHYIO POJIb B aKTUBU3AIIUHU CKIIOHOBBIX T'€OJWMHAMHYCCKHUX MPOLECCOB
(ceneit, omomsneit) KOxxunoro Caxanuna. [Ipu 3ToM G0sbIIOe 3HAUCHHIE UME-
€T KOJINYECTBO CHETra, HaKOIJICHHOE 32 3UMY, PEKUM CHETOTasHUs, XapaKTe-
PHUBYIOIINNCS CpeHEH TeMIlepaTypoil BO3Ayxa 3a ampellb — Mai, U OOWiIb-
HbIE BECEHHHE TNBHU. TasgHbe cHera Ha rore o. CaxajiHa HauMHAeTCA B Haya-
JIe ampens, B TOpax CHET TaeT MO3KE M MOYKET COXPAHUTHCS JI0 KOHIIA HIOHS.

Ponp cHexHOTO IMOKpOBa B aKTUBH3AIIMU CKJIIOHOBBIX I'€COJUHAMHNYCCKUX
nporieccoB (ceneit, onmonsueit) KOxuoro CaxannHaa MposiBIsSIeTCSI B:

. MepeHachIIEHUE TPyHTa TaJOW BOJIOM, BbI3bIBAasl €r0 TEUEHHUE U OII-
JpiBaHue. MaccoBoe 00pa30oBaHHME OIOJ3HEH BECECHHErO0 CHEroTasHHS Ha
fore 0. CaxannHa TPOUCXOAUT B Mae - hioHe. OION3aHMUIO MOABEPraroTCs
OOBIYHO JIMIIT TIOYBEHHBIN TOPU30HT W JISKAIIUNA HIDKE MaJOMOITHBIA JIe-
moBuii. Tak, B konte mapta 2013 roxa ma aBrogopore lledynuno - ['opro-
3aBOJICK COIIEN KPYIHBINA omom3eHb. O0muii 006eM IrpyHTa, OTIOXKEHHBIH Ha
MOBEPXHOCTH aBTOAOPOTH, cocTaBri okoio 5000 m3. Obmias anuHa 3aBajIoB
cocraBmiia okosio 200 M, BEICOTA 3aBaJIOB IOCTHTaNIa 60see 2 METPOB;

y4acTHe TalbIX BOA B (DOPMHUPOBAHHU MAaCCOBOTO CXOfa Celed mpu
HaJIOKCHUHN 3HAYUTCIIBHBLIX JXKUIKUX OCAAKOB Ha ICPHUOJ aKTUBHOI'O CHETO-
Taguusa. B mae - mroHe IMPOUCXOIUT aKTUBHU3AILIUA CCIJICBBIX MPOUECCOB, CBA-
3aHHaA ¢ NCPECYBJIAXXKHCHUEM I'PYHTOB B IMIOTCHIHUAJILHBIX CCJICBBIX MaCCHBax.
I'pyHTHI, IEpEXOAs B TEeKy4dee COCTOSHHUE, TPAaHCPOPMHUPYIOTCS B CEIEBOU
noTok. Yame Bcero B 3TOT nepros GOopMHUPYIOTCS CKIIOHOBBIE CEIN: BSI3KHE
Tps3€BbIE U TPA3EKaMEHHbIE MOTOKHU MOBBIIIEHHON MIOTHOCTU. [locnenuuii
MEPUOJT MacCOBOTO (DOPMHUPOBAHUS CeJiel BECEHHETO CHETOTasHUS OBLT OT-
MeueH B Havyase uioHs 2010 roma B MakapoBckoM paiioHe Ha 219 kM
aBTonoporu Oxa-lOxno-Caxanuack. CeneBble OTOKH HOCHIIM OTIOI3HEBOU
XapakTep 3apOoXACHHUS, TaK KaK TBEPAOI COCTABISIOMIEH IS CEeNIeBBIX IS
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HUX TOCITYXWIN TMepeyBIaKHEHBIE OMOJI3HEBBIC OTIIOKEHHS, KOTOphIe OJia-
rojgapsi CWILHOMY IPEABAPUTEILHOMY YBIAXHEHUIO HAXOIUIIUCH B COCTOSI-
HHUH TeKydecTH. BogHas cocraBisiionias oOpa3oBanack B pe3yibTaTe UHTCH-
CHUBHOTO TasHHUs CHera B ropax. [1o cocTaBy cejeBoi Macchl mpeoOiaaanu
T'psA3CKaMCHHBIC ITOTOKH. HpH‘IHHOﬁ IMMOCITYKWJIO HAJIOKCHHUEC MHTCHCHUBHBIX
OCAJIKOB Ha MEPUOJ aKTUBHOI'O CHEroTasHUs. Pe3kuil mogbeM TeMneparypsl
BO3/TyXa COMPOBOXKIAJICS BBHITIAJICHUEM JXUIKAX OcagkoB no0 60 mMm. D10
obecrieuniio obmime Boabl (OT 0K, TalbIX BOJ, 3amaca BOJABI B CHETE M
I‘p}IHTe), CXO0JI CHCKHBIX JIaBUH, ONOJI3HEN-OMJIBIBUH C MOCJICAYIOIINM HX
MIPOPBIBOM M 00pa30oBaHNUEM Cellei.

(dopMHpOBaHKE BOJOCHEXKHBIX IMOTOKOB. [lepwox (dopmupoBaHus
BOJOCHC)KHBIX ITOTOKOB B O’)KHOM YacTH OCTpoOBa IMPUXOJUTCA Ha TPETHIO
JieKally MapTa - BTOpyro Jekany anpens. Ha o. CaxaiuH BOJIOCHEXKHBIC TO-
TOKH 3HAYUTCJIBbHO IMPEBOCXOAAT CCJIICBBIC IMOTOKU APYTrUX TUIIOB IO CKOPO-
CTH ¥ NaJIbHOCTH BBIOPOCOB M (POPMHPYIOTCA B MEPHO] CHETOTASIHUS JaXke
IIpru OTCYTCTBHUHU XKUIKHUX OCAKOB. C.HC,Z[LI BOOOCHECXKHBIX ITOTOKOB OTMEYa-
JIUCh Ha I0r0-BOCTOYHOM TobOepexne FOxuoro Caxammua (T. Kioxosa, T.
YwMmanb), rae Gopmupyrorcs Ha oOpameHHBIX K OXOTCKOMY MOPIO TOPHBIX
cKIToHax (abcoMoTHRIE OTMETKH XpeOToB - 10 860 M) Ha paccTosHHH 3 - 5
KM OT O€peroBoii INHUH.

Bnusgune naBuH Ha AKTHUBU3allU CKJIIOHOBLIX I'€COAMHAMUYCCKUX ITPOLEC-
coB (cemneit, ormomsHeit) FOxuoro CaxannHa IpOsBIIIETCS:

B YHHUUYTOXCHHU CCIICOXPAHHBIX HeCOHaca)KI[eHI/Iﬁ U MPEOATCTBUU
€ro0 BOCCTAHOBJICHUS,

BCJICACTBHEC AKTUBHOH JIJABUHHOU JACATCIIBHOCTH B pyCliaX BOJOTOKOB
HaOJFOIaeTCs 3HAYUTENBHOE KOJIMYECTBO BHIOUTOTO U MEPEHECEHHOTO JIaBHU-
HaMH Jieca. JTO CO3JIaeT TUHAMUYECKHUE OCOOCHHOCTH TPOXOXKIICHHS Celle-
BBIX TOTOKOB. YacTo o0Opa3yroTcs 3ajJO0MbI (3aTOphI), OCOOEHHO Y MOCTOB,
YTO BBI3BIBACT IMOANPYKHUBAHUC U, KaK CJICIACTBUC, PA3MBIB IIOJIOTHA AOPOT
Ha MoAX04ax K MOCTaM;

3POIUPYSI CKIIOHBI M 3aTPOMOXK/IAsl PycClia CEICHOCHBIX PEK U PYyYbeB
OOJBIIIM KOJIMYECTBOM PHIXJIO00JIOMOYHOTO MaTepHaia, JaBUHBI CYIIECT-
BEHHO MOBBIIIAIOT CEJICBYI0 aKTHBHOCThH 0AaCCEHHOB.
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YucaeHHoe MOAC/IMPOBAHUEC CE30HHOI1 IBOJIIOIIUH CHEKHOI'0
MOKpPOBAa B PA3JIMYHBIX KIIUMATHYECCKUX YCIIOBUAX
C IPUMECHCHUEM aHcaMO0J1eBOro moaxoaa

B.C. Coxpamos

@I'BYH Uncmumym 2eoepaguu PAH, 2. Mocksa, Poccus

Numerical modelling of seasonal evolution of the snow cover
in various climatic conditions, using ensemble approach

A.B. Shmakin|V.S. Sokratov

Institute of Geography, Russian Academy of Sciences, Moscow, Russia

[IpencraBnensl pe3yabTaThl pacieTOB HA YHCICHHON MOJENN TEMI0BOTr0
u BogHoro Oananca Ha cyme SPONSOR. UwncrneHHbIE SKCIIEPUMEHTHI BBI-
MOJTHEHBI IS YYacTKOB, pacroyioxkeHHbIXx Ha 3emiie ®panna-Hocuda c
CHJIBHBIMH BeTpaMH M HU3KUMHU TemrepaTypami, /[ykant B 3anagHoM TsHb-
Illane ¢ OOMIBLHBIM M OTHOCUTENILHO TEIUIBIM CHEroM, Banmaii B 3amamgHoii
Poccun ¢ BrICOKOM MEXT0o0BOM M3MEHYMBOCTBHIO MOTOAHBIX YCJIOBHH, 1IEH-
TpanpHOM KaHaje ¢ cyxoil X0j101HOM 3UMOM U B IPYTUX YCIOBUSIX, BKIIOUast
TIOJIMTOHBI SKCIIEpUMEHTa cpaBHeHHs mMozeied SNOWMIP. Mojaens Bkiroda-
eT MapaMeTpU3alMI0 KPUCTAILUTMUECKONW TpaHc(opMaIui CHEXKHBIX CIIOCB
BCJIE/ICTBUE BapHAIlF METEOPOJIOTHYECKUX YCIOBUI U CBOWCTB CHETa: BO3-
pacrta, rpaBUTAI[MOHHOTO YIIJIOTHEHHS, TasHUS MPH OTTENeNAX, Mpeodpaso-
BaHMIA BOJIBI B CHETE, CIICIUPHUECKHUX MPOILECCOB B CHETY T0/] TTOJIOTOM Jieca
u 1.1. llokazano, 4To MeTelIeBoe HCIIapeHne UTPaeT 3HAUNTEIIbHOE BIIMSTHHE
Ha TOJIIIMHY W Maccy CHera Ha TepPUTOPHAX C CHIBHBIMU BETpaMH, B 4acT-
HOCTH B ApKTHKe. B paiioHax ¢ peryisspHBIMH OTTENENSIMU B TEUEHUE 3UMBI
HEeo0XxoaMMo oOpamarsk 0co00e BHUMAHHUE Ha WX BOCIIPOW3BEICHHUE B TEp-
MHHaX BOJHOTO JKBHMBAJICHTA CHETa M €ro TOJIIWHBI, BKIIOYas BO3MOYKHOE
nepe3aMep3aHue KHUJIKOH BOABI B CHere. B memoM mMojens BOCIPOM3BOAMT
BOJHBIM SKBUBAJIEHT M TOJIIIMHY CHETa C XOPOIIEH TOYHOCTHIO, XOTA I
3emnu @panna-Nocuda ¢ oueHb CHIBHBIME BETpaMH M OYCHb MEPEeMEHYH-
BBIMH YCJIOBHSIMU OOJAYHOCTH KAa4E€CTBO PE3yJITaTOB CHIDKaercs. s jiec-
HBIX pallOHOB KayeCTBO BBIYMCIEHUN Ha MOJAEIU JOBOJIBHO Xopoluee. Ha
BCEX TOJUTOHAX MOJIEIbh TOYHEE BOCIPOM3BOANT HAYAIO M KOHEIl CHEKHOTO
Ce30Ha, B TO BPEMsI KaK B CEPEIMHE CE30HA OLIMOKH B BHIYHCIICHHSX BBIIIE.
B mozenu umeercs psaa mapaMeTpoB, KOTOPBIE TPYAHO OIPENEINTh 3apaHee,
MO3TOMY HCIIOJIB3YETCSl aHCAaMOJIEBBII MOAXO0J, B KOTOPOM MHOTOKPATHBIH
MIPOTOH MOJENH C PA3INYHBIMU 3HAYCHUSAMHU TapaMeTpoB oOpa3yeT Habop
pelieHuii, BappbupyIOMKX OKOJIO CPEeTHEro pexkuma. B Takux ciydasx kade-
CTBO MOJIENTN MIPOBEPSIETCS TI0 TOMY, HACKOJIFKO HAOOp perIeHni COOTBETCT-
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ByeT BO3MOXKHOMY pa3z0Opocy XapaKTepUCTHK CHETa ¢ Y4eTOM HEOIpEesIeH-
HOCTH MCXOJIHBIX ITapaMeTpoB.

Abstract. Results obtained by simulating snow characteristics with a
numerical model of land surface heat and moisture exchange SPONSOR are
presented. The numerical experiments are carried out for Franz Josef Land
with strong winds and low temperatures, Dukant in Tien Shan mountains
with abundant relatively warm snow, Valdai in western Russia with large
interannual weather variability, central Canada and other locations, including
those of SnowMIP experiment. The model includes parameterizations of
crystal transformation of snow layers due to variations of meteorological
conditions and snow age, gravitational compaction, melting during warm
events, liquid water transformations in snow, specific processes in the forest,
etc. Blizzard evaporation is shown to have great influence on snow depth at
territories with high wind speed, in particular in the Arctic. At locations with
regular warm events during winter, one should pay special attention to their
modelling in terms of snow water equivalent and depth, as well as possible
re-freezing of liquid water within the snow cover. Generally the model cal-
culates the snow water equivalent and depth with good quality, although for
Franz Josef Land with very strong winds and very variable cloudiness the
results are of poorer quality. For forest locations, the quality of model results
is quite good. At all locations, the model is more precise in terms of begin-
ning and end of the snow season, while in the middle of the season it gives
somewhat larger errors. In the model, there are some parameters difficult for
quantification, so an ensemble approach is used, where multiple model runs
with variable parameters can produce a set of outputs around the average
regime. In such cases, the modeling quality can be controlled by possible
scatter of the outputs and how it corresponds to the existing uncertainty of
input parameters.
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Pasznen V

IIpoekTHpPOBaHUE U CTPOUTEIBCTBO 3IAHUN
U COOPYKEHMH B CHEeKHBIX PerHOHAX

Part VV

Design and Construction of Buildings
and Structures in the Snowy Regions
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Pa3zmenieHue CHeKHbBIX MOJIMTOHOB HA
YPOAaHU3UPOBAHHOM TEPPUTOPHUH:
HHKEHEPHO-Te0JIOTHYeCKHe H IKOJOTHYeCKHe aCIeKThI

IO.B. I' encuopoecxuﬁl, H.H. Yxoeaz,

B.A. JIo6mma1, T.I. Pﬂmem(oz, C.U. llImenvmax.*
‘OorEyH Hanvuesocmounwiii 2eonozuueckuii uncmumym J{BO PAH,
Caxanunckuii punuan, 2. FOscno-Caxanunck, Poccus,
2@I'BYH HUncmumym s3emuoii kopwi CO PAH, 2. Hpkymcx, Poccusi

Locaing snow fields on the urbanized territory:
geotechnical and ecological aspects

Yu.V. Gensiorovsky*, N.N. Ukhova?,

V.A. Lobkina®, T.G. Riashchenko?, S.1. Stellmach?
!Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia;

’Institute of the Earth’s Crust, SB RAS, Irkutsk, Russia

Br16op miommianeit mox CHEXXKHbIE TOJIHWTOHBI, SBISETCS CIOXXHON HHXKe-
HEPHO-TEOJIOTUYECKON U HKOJIOTHYECKOM 3adauei, KOTopas B HACTOAIIEe
BpeMs HE UMEET YJIOBICTBOPUTEIHHOIO PEIICHHUS.

Paccmorpum mpobnemy ckiagupoBaHus cHera Ha mpumepe r. FOkHO-
CaxanuHcCKa.

IIpu ckmaaupoBaHrny OONBIIOTO KOJUYECTBA 3arpsi3HEHHOrO cHera (3a
3UMHUI ce30H B T. IOxHO-CaxaavHCKEe ero 00beM MOXKET JOXOOUTH OO0 3
MITH. M) BO3MOXHO 0Opa30BaHHE Y4ACTKOB MHOTONETHEMEP3IBIX OPOJ HE
cBoiicTBeHHBIX 0xHOMY Caxanuny.

ITogcuer oOveMa cHera HaKalJIMBAa€MOTO B CHEKHBIX ITOJMTOHAX
r. IOxHO0-CaxanmHcka, ObUT BRIITOJIHEH 0 pPe3yJIbTaTaM 00OMEpOB TUIOIIaIeH
3aHATHIX TOJTUTOHAMH.

Bona, obpasyromasics B IpoIecce CHEroTasiHUs, OKa3bIBaCT CYIICCTBCH-
HOE BJIHMSIHAE Ha COCTaB U (PU3NKO-XUMHUYECKHUX CBOMCTB TPYHTOB IOJICTH-
JIAIOIIEH TMOBEPXHOCTH MOJIUTOHA, & H3MEHEHHE BIIAXKHOCTH U CTEIICHU BO-
JIOHACBIIIEHHSI TPYHTOBBIX TOJII OCTa0IsgeT UX MPOYHOCTHBIE CBOKCTBRA.

Tak xak, OCHOBaHHE IMOJIUTOHA HE MMEET THAPOHU3OJIAIMIO IO BCEH ero
IJIOMIA U, & Tajble BOJBI HE MOJBEPTalOTCs cOOPY U OTYUCTKE, TPOUCKOIAUT
IIPOHUKHOBEHHNE 3arps3HAIOIINX BEIIECTB B MIOYBY U MOJICTHUJIAIOIIUE T10-
JIMTOH TPYHTHL. 1)1 OIEHKH W3MEHEHUS XMMHYECKOTO COCTaBa M (hU3H-
KO-XMMHUYECKUX XapPaKTEPUCTHK TPYHTOB OCHOBAHHUSA TOJIMTOHA HEOOXO-
JIMMbl MOHUTOPHHTOBBIC HCClieIoBaHus. Ha mepBoM dTame ObUT BBIMOJ-
HEH XMMHYECKUI U MUKPO3JIEMEHTHBIN aHallu3 TPYHTOB IOJIMIOHA, OI-
peneneHsl mapaMeTphl TPaHyJIOMETPUUECKOT0 COCTaBa U MoKa3aTenu (-
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3UYECKOr0 COCTOSIHUA TPYHTa. AHalu3bl MPOBOIMIUCH B AHalIWTHYeE-
ckoMm nieatpe M3K CO PAH.

Kpome atoro, 3arpsisHeHHas BoJa W3 Tejla NOJMIOHA IOCTYNAeT B
OnM3IeKanIue BOJHBIC O0OBEKTHI, OKa3biBasi HETATHBHOE BO3JCHCTBHE Ha
ouory.

B pesynbrare aHanmmza cojepiKaHUsS 3arpsA3HSIONIMX DJIEMEHTOB B
npobax CHera ¢ MoJMroHa, KOTOPBIKA OB BHIMOJIHEH B JIAOOpaTOpPHH aHa-
mutraeckoit xumuu GI'BYH JIBI'M JIBO PAH, 6b110 ycTaHOBIIEHO, YTO
B Ipo0Oax Taoit Bozb! U3 Tena noaurona npessimenue [1/IK oOnapyxeno
10 YeThIpeM MHIPeIreHTaM 4-oro kiacca omacuoct: NH*, Al, Fe, Mn,
npuueM [1JIK o Fe npessiiieno B 8 pas, mo Mn B 5 pas.

Abstract. One of the difficult geological and environmental problems
is the selection of the areas for the snow fields. At present, this problem
is not solved satisfactorily. When storing a large amount of contaminated
snow (for the winter season to 5 million m®) the formation of areas of
permafrost is observed which are not characteristic of Southern Sakhalin.

This paper presents data on the amount of snow accumulated in the
snow fields in Yuzhno-Sakhalinsk, the chemical composition and physi-
cal and chemical characteristics of soils of the landfill surface, and chem-
ical indicators of melt water from the landfill body.

Calculation of the amount of snow accumulated on the snow fields of
Yuzhno-Sakhalinsk, was made by the results of measurements of the
areas occupied by polygons.

The melting of snow have a significant impact on the change in the
composition and physical and chemical properties of soils of the landfill
surface and the change in moisture and the degree of water saturation of
soil strata reduces their strength properties.

Since, the base of the landfill has no waterproofing on the entire area,
and the melted water is not subjected to collect and clean up, there is pe-
netration of contaminants into the soil and underlying ground soils. To
assess the changes in the chemical composition and physical-chemical
characteristics of the soil base landfill monitoring studies are needed. In the
first phase was carried out chemical and trace element analysis of soil test
site, the parameters of particle size and physical condition of the soil para-
meters.

In addition, contaminated water from the landfill flows into nearby bodies
of water, having a negative impact on the biota.

Analysis of snow samples from the landfill is made in the laboratory of
analytical chemistry FEGI FEB RAS. As a result of it was found that in
samples of melt water from the landfill excess permissible level of pollution
found for the four ingredients fourth hazard class: NH**, Al, Fe, Mn, and the
MPC (Maximum Permissible Concentration) Fe exceeded 8 times, Mn is 5
times.
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3amura onuMINuiickol HHPPacTPYKTYpHI B
Kpacnoii IlossiHe oT J1aBMH, ceJieil U ONOJI3HEl

M.H. Heanoe, M.M. Kamunckas,
A.A. Apxunoea, A.B. Hoseukosa, E.Il. Cemenkosa
Mockosckuii cocyoapcmeennviil ynugepcumem um. M.B. Jlomonocosa, I'eoepa-
Guueckuu gpaxyremem, 2. Mockesa, Poccus

Protection of the Olympic infrastructure in Krasnaya
Polyana from avalanches, mudflows and landslides

M.N. Ivanov, M.M. Kaminskaya,
A.A. Arkhipova, A.V. Novikova, E.P. Semenkova
Moscow state University, faculty of geography, Moscow, Russia

Juist 3amuThl OMUMIMACKOW HH(PACTPYKTYPBI OT OMACHBIX MPHPOIHBIX
SIBIIEHUI, B OCOOEHHOCTH CHEKHBIX JIaBUH, B paiioHe Kpacuoii IlossHbl
IpPUMEHSETCSI KOMIUIEKC Mep, HampaBlIeHHBIX Ha TMpeloTBpallleHHe U
YMEHbBIIIEHHE BO3MOXKHBIX IMOCIEACTBUNA. /[ 3alMThI OT JaBUH MpUMEHS-
IOTCSl CHETOYJIEpXKMBAIOLIMeECss IIMTHI M CETKH, Ta3oBble mymku Gaz.EX,
namMOBbl M CHETOBbIAyBaloIIye cToibl CHCTeMBbl aKTUBHOTO BO3AECWCTBUS Ha
JIABUHBI PaCIOJIOXKEHbI 0e3 ydeTa yrposkarolie MM OIacHOCTH OT THTaHT-
CKHX CHEXHBIX KapHU30B M CaMy HY»AaroTcA B 3anuTe. CeToK yCTaHOBIEHO
HEJOCTaTOYHO, JHHEWHBIE O0BEKTHl HE3aIIWIICHbI, JIUKBHANPOBAaHA namoba.
BecHol, koryma NMpOHCXOAUT aIBEKIHs TEIUIOTO BO3AyXa W (OPMHUPYIOTCS
MOKpBIE JIaBHHBI, Ta30BbIe MyIIKH Majnod(ddekTnBHbI. IMEHHO MOKpHIE Jia-
BHHBI CIOCOOHBI HAHECTH HAMOOBIINNA YPOH MHPPACTPYKTYpE, OHU CXOAAT
HEIMOCPEICTBEHHO IO TpaccaM, BOBJIEKas B JBMKEHHE BECh CHE JIO IPyHTO-
BOrO ocHOBaHHWS. HeoOXOoaumMoO pacmmpHuTh CTPOUTENHCTBO MPOTHBOJIABHH-
HBIX COOPYKEHHH, 0COOEHHO BJIOJIb IMHEHHBIX OOBEKTOB, HEAOITyCTUMA JIH-
KBHJAIUS YK€ CYMIECTBYIOIINX 3aIUTHRIX Aam0. [l 3aIuThI OT OIMOI3HEH
MIPUMEHSAIOTCA CETKH M TMOATIOPHbIE CTEHKH, HO UX 3()(PEeKTHBHOCTH B CiIydae
MIPOMCXOXKIEHUSI O0OBATFHO-OTIOI3HEBBIX IPOIIECCOB OCTABISIET > KEJaTh
ayqmero. [IpoBea€HHBIN aHaIN3 MOKa3al, YTO MPHUPOTHBIE YCIOBHS U CBS-
3aHHbIE C HUIMH PUCKHU MPAKTUYECKH HE YUYTEHbI, CTPOUTENHCTBO Ha HECTa-
OMIBPHBIX TOPOAAX MPUBETO K TOMY, YTO TPaMIUTMHBI KoMIulekca «Pycckue
TOPKW» CMECTHIINCh Ha METPHI. JIJIs 3aIIUTHI OT CeJe MCTOIB3YIOTCS TOJb-
KO CeNMIpPONyCKHbIe JTOoTKH. Cenu, COmeAnIne B MapTe, OKa3aJd, 4To MPH
MHXEHEPHOM IPOEKTUPOBAHUH HE YUTEHA HENpPEeCKa3yeMOCTh MPUPOIHBIX
YCIIOBHH W OMAaCHOCTH, CBSI3aHHBIE C WX PE3KMMH YaCTHIMH M3MEHEHUSIMH B
3UMHE-BeCEHHUH mepuoa. g 3amuTel OT celieit HeoOXOIuMO MPUMEHSTh
Oonee 3ddeKTUBHBIE CIOCOOBI 3aTUTHL CENE3aACPKUBAIOIINE CKBO3HBIC
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TUTOTHHBI, CEJICHANpPaBISIOMIME U OrpaXKIaolue 1aMOBbl, CelenpeaoTBpa-
IIAIONINE TIOTUHBEI U BOAOCOOPHI. CTPOUTENHCTBO MHOTHX OJUMITHHACKHX
00BEKTOB BEJETCS C M HapYyLIEHHEM TEXHOJIOTHH M CPOKOB, CO3/aBasi omac-
HOCTb TIPY UX IKCIUTyaTallud B YCJIOBHUAX CTPOUTENIbCTBA Ha HECTaOMIBHBIX
rpyHTax. JleficTBUTENbHAS MPOMYCKHAs CIIOCOOHOCTh KaHATHBIX JIOPOT B
JIBO€ HUWXE 3asBJICHHON B mpoekte. IIpu stom Ha Po3a-Xytop B naBuHO-
OTIacHOM 30HE TUIaHupyeTcs pazmecTuth 18000 3pureneit.
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CBolicTBa M BO3/1eliCTBHE HCKYCCTBEHHOT0 CHera
Ha FOPHOJIBIKHBIX KypPOpTax

Kapmen oe Hon,
Topnouit yenmp ynusepcumema Casotisi, Jle-byporce-oro-Jlax, @panyus

Properties and impacts of artificial snow
in mountain ski resorts

Carmen de Jong
Mountain Centre, University of Savoy, Le Bourget du Lac, France

The use of artificial snow is wide-spread throughout mountain ski resorts
worldwide, both as a surrogate for natural snow and as a means to extend the
seasonal and spatial extend of snow cover. Apart from the differences in the
properties between artificial and natural snow, ski run preparation to optim-
ize the distribution of artificial snow involves large scale and profound slope
remodeling which has major impacts on soil hydrology and carbon. In most
ski resorts, artificial snow dominates over ski runs occupying large parts of
mountain sub-catchments. Despite this, the properties and evolution of artifi-
cial snow under field conditions do not gain as much scientific attention as
natural snow. There is also a general lack in monitoring of the impacts of
artificial snow on the environment, including on hydrology, climatology and
geomorphology. Some of the differences in properties of artificial snow to
that of natural snow include the spherical form of its crystals, its higher den-
sity, greater hardness, lower permeability, lower temperature variation and
longer persistence on the ground. The pore volume, an indicator of air per-
meability of artificial snow can be about 20% lower than that of an undis-
turbed snow cover (Cernusca 1990). Since artificial snow originates from
pumped and stagnating water, its meltwater has a much higher concentration
of minerals and ions than natural snow. This, together with the altered prop-
erties of artificial snow influences the permeability, temperature, oxygen and
CO? conditions of the soils. The increased snow density and ice layer forma-
tion on ski runs with artificial snow can induce “suffocation phenomena” of
the underlying soil and vegetation. Whereas undisturbed natural snow cover
does not show any oxygen depletion, heavily managed ski runs indicate a
strong reduction in oxygen concentrations, combined with a strong increase
in CO? concentration towards the end of the ski season. Plant ecological stu-
dies have shown that ice- and snow crusting cause oxygen depletion and CO?
concentration which in turn can produce toxic end-products due to abnormal
metabolic pathways. In addition, CO? is released over large surfaces when
top soil is removed for ski run re-modeling and maintenance from year to
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year. This decreases permeability and increases anaerobic metabolism. Oxy-
gen depletion on ski runs covered by artificial snow can extend into the
spring as a direct result of higher snow depth, compaction and longer snow
cover which concentrates more water on the ski runs. Since free water can-
not infiltrate into the impermeable soils, ice crusts are formed. The extent of
oxygen depletion depends on the weather conditions, altitude, vegetation and
soil, as well as intensity of skiing and snow grooming. Recent investigations
in ski resorts in the French Alps show that re-modeled ski runs under inten-
sive use of artificial snow are highly compacted and virtually impermeable,
with negligible infiltration rates. The soil horizon is very shallow and there
are clear signs of oxygen depletion. In addition, artificial snow causes at
least twice the amount of meltwater to that of natural snow which cannot
infiltrate and therefore produces surface runoff. This causes sheet and gully
erosion as well as vulnerability to mass movements.
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HcciienoBanue cHeronepeHoca Ha y4acTke
aBToMO00MIBbHOI 1oporu FO:xkHo-Caxanunck — Oxa
(kM 243 - km 249) B 3umHeM ce30He 2012-2013 rr.

E.H. Kazakoea, B.A. /lookuna
@I'BYH Jlanvnesocmounuiil ceonocuveckuti uncmumym J{BO PAH,
Caxanunckuii punuan, 2. FOxcrno-Caxanunck, Poccus

Research of snow-drifting on the road
Yuzhno-Sakhalinsk — Okha (Sakhalin Island)
in winter 2012-2013

E.N. Kazakova, V.A. Lobkina
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

Bonpiioe Konmn4ecTBO 3UMHHUX OCAJKOB M CHJIBHBIE BETpa HA BOCTOYHOM
noOepexne 0. CaxajuH cO3/al0T OJaronpyUaATHBIEC YCIOBUS A7 HHTEHCHUBHO-
IO CHEeromnepeHoca, 4To 00yClaBIMBaeT 3HaYUTEIbHbIE TPYIHOCTH TPU IKC-
IIJIyaTalluy JTUHEHHBIX COOPYKEHUI B 3UMHHUN [IEPHOL.

[IpumMepom MOXKET CIIy)KUTh y4acTOK KM 243 - kM 249 aBTOMOOHIEHON
noporu IOxuo-Caxanuack — Oxa (MakapoBckuit paiioH, c. Hosoe).

[NoneBbic HaOMIOJICHNST 32 CHETONIEPCHOCOM Ha JIAHHOM YYacTKe OBLIH
nposenens! cnenuanuctamu AHO HUL «'eonnnamuka» U COTpyIHUKAMH
nmabopaTopuu JTaBUHHEIX U ceneBbix nporteccoB CO JIBI'M IBO PAH B Te-
yerne HostOpst 2012 r. — mapTa 2013 1.

Ha mpuneraromemM K aBTOAOPOTe CENbCKOXO3IWCTBEHHOM IIOJIE, SIBIISIO-
IIeMCsl CHETOCOOPHBIM 0acCeifHOM, OBLIO pa3ME4eHO YeThIpe MOMEepPEUHBIX
(mepneHInKyIIpHO K OCH aBTOJIOPOTH) CHETOMEPHBIX MPOQHIIA:

npoduib Nel — HanpaBiieHHE - 3, TPOTSHKEHHOCT — 330 M;
npoduib Ne2 - Hanpapiienue - C3, NpoTSKEHHOCTh — 510 M;
npoduib Ne3 - Hanpasiienue - FOB, npoTsbkeHHOCTD — 220 M;
npoduns Ned - Hanpasnenue - C3, mpoTsHKeHHOCTh — 320 M.

AHanu3 JaHHBIX paclpeneleHrs BBICOTHI CHEKHOTO IOKPOBA IO CHETo-
MepHBIM TIpodrisaM 3a aekadpsb 2012 r. - mapT 2013 r. MO3BOIIIT BEISIBUTH
y4acTKH TepepacrpeneieHns CHeXXHoro nokposa. Ha mpodwmmsax C3 Ha-
npasneHus (nmpodwunu 1, 2, 4) 3TH y9acTKH UMEIOT YETKO BBIPAKEHHBIE Tpa-
HUIIBL.

Tak, B nexadpe 2012 r. Ha 3amagHON TpaHUIEe YIacTKa (Kpau JIeCOIoIIo-
Chl) IIPOCIICXKUBACTCA 30HA HEOOAbUO20 CHecoHakonaenus (TOJIINHA CHeTa —
15-20 cm), oOycioBIeHHas BETPOBOW TEHBIO OT Jieca; IMPHHA 30HBI KOJIeOo-
netcst oT 30 mo 40 M U 3aBUCHT OT BBICOTHI ApeBocTos. Jlanee oTmedaeTcs
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30Ha UHMEHCUBHO20 CHe208bl0Y8aAHUA, TIe CPEAHAS TONIINHA CHEra YMEHb-
mraercs 10 7-9 cm. lllupuna 30us1 coctapmsaeT 80-120 m.

Crnenytommas 30Ha HO8bILULEHHO20 CHE2OHAKONIeHUus TIPUypovYeHa K Tep-
BOM € 3amaja 3apoclied MEeNMOpPaTUBHON KAaHABE, CHETOYAECPKUBAIOIIUM
3JIEMEHTOM KOTOPOH SIBISIETCS PACTUTENBHOCTD, MOJMHSBINASCS 1O OpOBKE
kaHaBsl. [looca cHeroHakomieHusT UMeeT mupuHy 15-20 M, ToNIIIHA CHETa
B HagyBe nmocturaer 40 cm.

[locne cuescnoco madysa B pailoHe TIEPBOW MEIMOPATHBHOU KaHABEHI
OTISITH MIIET 30HA aKmMueHo2o cheeonepenoca mupuHoun 80-120 M, ¢ MEHb-
el cpeaHel TOMIMHONW CHEXXHOTO TIoKpoBa: 7-10 cM. 30Ha 3aKaHIMBAETCS
B palioHe BTOPOI MEIMOPATUBHOM KaHABbI, KOTOPAsl TAKXKE UIPAET POJIb CHe-
2oyoeparcusarowe2o bapvepa mmpuHoi 15-20 m.

Tperbsl 30HA 6bI0YBaHUA U UHINEHCUBHO20 CHE20NepeHOCa PacIIONOKeHa
Ha paccrosHuH 80-90 M OT MOJOTHA aBTOMOOMIILHON JIOPOTH M 3aKaH4MBa-
€TCsl 30HOM UHMEHCUBHO20 CHe200MN0dCe s TIPU TPUMBIKAHUN TIOJIS K 3a-
NaJHOMY Kparo KIOBETa JIOPOTH.

upuHa 30HBI CHETOOTIIOKEHHUH y 3alaJHOrO Kpas KIOBETa COCTAaBIISET
30-40 M. 3nech oTMeUeHa HanOOJIbIIAs MOIIHOCTh CHEXXHOI'O MOKpoBa — 55
cM. Bronp kpas KroBeTa IOBCEMECTHO OTMEYEHO OOpa30BaHWE CHEKHBIX
KapHU30B mupuHoHu 1,5 — 2,0 M u 3acTpyros ¢ opueHTanmeit C3.

ITo BocTouHOMy mpodmtto Ne 3 kapTHHA pacnpeneieHns CHEXHOTO I0-
KpOBa HECKOJIbKO WHaS.

30HBI WHTEHCHBHOTO CHETOBBIIYBaHHsS HE OTMEUYCHBL. Pacmpenenenue
cHera Ooyiee paBHOMEpPHOE, C HanOOJbIIEH TONIIMHON B Hadajie MpoQuis —
y TIOJIOTHA aBTOJOPOTH. DTO CBSI3aHO C MPeOOIaTalonuMu B paiioHe padoT
BETpaMH CEBEPHOTO M CEBEPO-3aIaHOTO HampaBiieHWH. B pe3yibraTe, Boc-
TOYHBIN Kpail 1OPOrM HAXOAMUTCS B BETPOBOM TEHHM OT HACHIIU aBTOIOPOIH.
3T0 cOCOOCTBYET CHETOHAKOIUICHHIO B KIOBETE C BOCTOUYHON CTOPOHBI.

B ¢eBpane n mapre 2013 r. obmias KapTrHa paclpeneieHrs CHera Ha
TN0JIe aHAJIOTHYHA, YBEITMYUBACTCS TOJIHKO MOIIHOCTh CHE)KHOTO MOKPOBA.

Ha ocHOBe maHHBIX CHETOMEPHBIX pa0doT OBLT MMOJACYNTaH 00BEM CHEra Ha
noJjie, MPUMBIKAIONIEMY K HCCIEeIyeMOMY YYacTKy aBTOMOOWIIBHOHM JOpOTH
(Hambosee CHET03aHOCHMOMY), €T0 00BhEM Ha KOHEIl MapTa COCTaBHII OKOJIO
200 000 M,

B MHOrOCHEXHBIE TOJIBI KOJIMYECTBO CHETa Ha HCCIETYyEMOM YYacTKe
MmoxkeT mpesiiats 2 000 000 M®, 4TO, COOTBETCTBEHHO, OyIleT CKa3bIBaThCA
1 Ha 00beMax CHera, MPUHOCHMOTO K TIOJIOTHY aBTOJIOPOTH.

OOBeMBI cHeTonepeHoca JJisl JaHHOTO y4YacTKa ObLUTH pacCUUTaHBI M0 Me-
TOJy pacxo/oB U 1o meroay 6anancos [Lllapamnos, 1988].

OObeMbl cHeromepeHoca B siHBape - mMapte 2013 rr. okasanuch 3HAYH-
TEJILHO MEHbIIE 00HEMOB, PACCUNTAHHBIX IO CPETHEMHOTOJIETHHM JaHHBIM
(tabun. 1). Kak BuaHO U3 Tabnuilel, 00beM MEPEHOCUMOTO CHETa Mo pymMoOaM,
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paCC‘IHTaHHBIﬁ Mo METoay pacxod0B, HEC3HAYUTECIHbHO MCHBIIIC BO3MOXKHOI'O
00beMa CHErOOTIOKEHHH y Mperpa, paCCYMTaHHOTO 10 METOLYy OallaHCOB.
B 1enom 0osiee TOYHBIM SIBIISICTCSI PacyueT Mo METOLy OalaHCOB, MMOCKOJBKY
OTOT METOJ YYHMTBIBACT KOJIMYCCTBO TBEPABLIX OCAAKOB, a HEC TOJIBKO IIPO-
JOJDKUTETBHOCTE METEITH.

Tabnuya 1. Pacuemmuslii 006vem nepenocumozo cneza no pymoam
no Memoody pacxo006 u 603MONCHBIIL 00bEM CHEZOOMNOIHCEHUTL
Yy npezpao no memooy 6anancos

Pacuernbiii nepuosn

O0BbeM nepeHocuMo-
ro CHera mo pyméam
110 MEeTOlY PACX0J0B,

Bo3Mo:kHBIN 00bEeM
CHEr00TJIOKEeHUH Yy
nperpaj no MeToay

(mexabpbp-MapT)

m>/mor.m 0ajIaHCOB, m>/mor.m
Merens
06-09.04.2013 125 140
3uMHHI CE30H
2012-2013 rr. 579 725
(mexabpb-ampenn)
SUMHUN CE30H I10
CPEHEMHOT OJICTHUM 1136 1197
JaHHBIM

Abstract. This article is about actual data and estimated data about snow-
drifting on the road Yuzhno-Sakhalinsk — Okha (Sakhalin Island) in winter

2012-2013.
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Hcnoab3oBaHue re0OCHHTETHYECKHUX mMaTtepuajioB
B KOHCTPYKIMAX IIPHA CTPOUTEJIBCTBE aBTOAOpPOT
B CHEKHBIX PErmoHax Poccun

C.A. I(ydp}wueal, T.10. Ba.rzbueeal, P.rI. Muxaﬁ,rmul, I0.b. Bepecm;mbui2
Y Tanvnesocmounviii 2ocyoapemeennviii ynugepcumem nymeti coobujenus,
2. Xabaposck, Poccus;
2Haylmoe npakmuyeckoe npeonpusimue «/[B-I'eocunmemuxay, . Xabaposck, Poccus

Use Geotechnical Materials in design at construction
of the motor road in snow region of Russia

S.A. Kudriavtcev', T.Y. Valtseva', R.G. Mikhailin®, Y.B. Berestianyi?
'Far Eastern State Transport University (FESTU), Khabarovsk, Russia;
“Research Construction and Engineering Company
"DV-GEOSYNTHETICS", Khabarovsk, Russia

[IpoekTupoBaHuE U CTPOUTENBCTBO TE€OTEXHUYECKUX COOPYKEHUH B
CHEXHBIX CeBEpHBbIX pernoHax /lansHero Boctoka n SIkytun B Poccun Bce-
I/Ia UMECT BBICOKYIO CTEIECHbh PUCKOB. OCOOCHHO 3TO OTHOCHTCS K JIHHEH-
HBIM TPAHCIIOPTHBIM OOBEKTaM, TPEOYIOIINM HOBBIIIEHHOTO YPOBHS HaIEXK-
HOCTH U OTBETCTBEHHOCTH. Ipy peKOHCTPYKIIMN aBTOMOOHMIBHON JOPOTH OT
Skytcka o MarajgaHa 3anpOeKTHUPOBaHbl M IMOCTPOEHBI apMOTPYyHTOBBIE
KOHCTPYKIIMM B CTECHEHHBIX TOPHBIX YCIOBHSX B OJIM30CTH pyCiia pPEKH.
Apmupyromuye reopeméTki U3roTOBIEHBI U3 MOJIMATHIIEHA BBICOKOHN IIIOT-
HOCTH B COOTBETCTBHMU C MCKIAYHApPOIHBIMU Tpe60BaHI/I$[MI/I, 3aIUIICHBI OT
BOSIIGfICTBPI;I aneCCHBHOﬁ Cp€abl U UMEIOT CTa6I/IJIBHO BBICOKHEC HOMUHAJIb-
HbIC TOKa3aTreau. YUCIIeHHOEe MOJeIMpoBaHue PaboOThl KOHCTPYKIIMH aBTO-
MOOWJIBHON JOpPOTH TO3BOJIMJIO, TMPH XOPOIIEH CXOAMMOCTH MOJTYYEHHBIX
napamMeTpoB, JOMOJIHUTbL TCOPETUYCCKUEC PACUCTBI U YTOUHHUTH BCE OCHOBHBIC
pacu€THBIC TTapaMeTPhl KOHCTPYKITUH. DTO MO3BOJIIO CBECTH K MUHUMYMY
IFCOTCXHUYCCKNUE PUCKHU, O6CCHCT-II/ITI) Ka4ueCTBO MPOCKTHBIX U CTPOUTCIILHBIX
paboT M MOJNTOBPEMEHHYIO SKCILTyaTAlHOHHYIO HAAEKHOCTH IMOCTPOCHHBIX
COOPYIKEHHUI.

Abstract. Engineering and construction of geotechnical structures in
snow northern regions of the Far East and Yakutia are always connected
with high risks. It is especially true about linear transport projects that re-
quire greater level of reliability and are considered of high criticality rating.
Reinforced ground structures are constructed and projected in mountainous
tight working space near the VVostochnaya Khandyga river bed during recon-
struction of a motor road from Yakutsk to Magadan. Reinforcing geogrids
are made of high-density polyethylene according to the international re-
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quirements; they are protected from corrosion environment and their specific
rates are stable and high. Numeric modeling of the motor road structures
behavior allowed to detail with high precision the theoretical calculations
and basic project parameters of the structures. Professional use of properties
of high-tech and high quality geomaterials ensures effective construction of
projects in remote regions with cold climate. It helps minimize geological
risks, provides quality of design and construction works as well as safety of
structures.
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AJITOPUTM pPaliOHMPOBAHNS MAJION3Y4YEeHHO TePPUTOPHH
10 PACYETHOMY 3HAYEHHUIO BeCa CHEr0OBOro MNOKpPoBa

B.A. JIookuna
DI'FYH Jlanvnesocmounsiii ceonocuyeckuti uncmumym JJBO PAH,
Caxanunckui unuan, 2. FOxcno-Caxanunck, Poccus

Algorithms zoning of the territory by the calculated
on the snow load

V.A. Lobkina
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

[Ipu pa3paboTke KapT pallOHHPOBAHUS TEPPUTOPUH TI0 KaKOMY-THOO
OTIACHOMY TIPOIIECCY MCIIONIB3YIOTCS Pa3IUYHbIe KOHIIETIIHH.

KoHuennus, ncnonb3oBaHHas IpU MOCTPOCHUU KapThl «PailoHupoBanus
TeppuTopun 0. CaxalnuH MO pacueTHOMY 3HAUEHHUIO Beca CHETOBOTO IOKpO-
Ba», MOXKET OBITh IPUMEHEHA IS pa3pabOoTKH MOAOOHBIX KapT U IS APYTUX
cyObekToB PD. Anroput™ mnpejiaraeMoii KOHIIEIIIMY TPE/ICTaBIICH Ha puc. 1.

‘..E-!lﬂp HOLELTE MOTCR ML 1\1CI|.'1:I|H'\I.H'\II HYUCCEHX, KINpTor FII.EIIH"INJCII:'\. CTATHCTIHMICOKMY ),
HEOGROIMMBES 1A GIPEISTICHNE BETHTHHE CHEMMBOH HATYIKH H COCTARICHHA KIPTH pailoHHpOBnaHAS
II."]!|:|MII.I|IIII'| IHY RECY CHETTRAN ID|'|h|h.H|il: ML CYIMCTTRY KMIHYS SCTORME 1M [RCUCTY RE A HILR
|.'IB¢I:|.1!N'|I:i IIiI.I'l!'_\ LEEE 1 I'|:|!| T
r ™
13TAI
(e TEme BCTHTRN S COSIP RO Ry i PRI TR ST T el
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. Ouipeacncunse MApAMETPOB, HEOONOIMMMN JUIH  PACYCTE BEMTIHHM  CHETOBORH

HATPYIKH;

2. Pacwer BeAWMHHE  CHENOBOH HAIPVIKH 94 TEPPHTOPHA ¢ IEBSCTHMMMH
TIIPOMETCOPRUBT HICCKHM I XAPAKTCRHE THEIM NS

3. Coorwecenne TeppHTOpHA, HE ONBASCHHBY THIPOMETCOPNIOTHICCKON CETRID, ©
TCPPITORHAME ¢ INBCCTHRME  PIWIPBOMCTCOMRUMEHUCCKHMM  XIPAKTCRMCTHEIMM 10

ccmualw-:cnnu. reoMOoppOOTIICCKIN | Y THM NApasMcTpam
#

I 3TAT
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SN
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Puc. 1. Anzopumm paiionupoeanus
MAOU3YUEHHOT MEPPUMOPUL NO 8ECY CHE208020 NOKPOEA.
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Jlng pacdera BEeNTUYMHBI CHETOBOW Harpy3KH JJIsi PaBHUHHBIX U MPH-
OpeXHBIX CHErOBBIX PAiOHOB JaHHBIE O XapaKTEPUCTUKAX CHEra ObLTU
MIOJIyYEHBI 110 JAHHBIM CETU T'MIPOMETEOpOoaorndeckux cranuuii [Crpa-
BoyHMK 1o kinumaty CCCP, 1971], nns TOpHBIX CHErOBBIX PaillOHOB HC-
MOJIb3YIOTCS MaTepUalibl MOJIEBBIX HAOMIOACHUN € SKCTpANosuen uis
TEX Y4acTKOB, I'Jle HATypHBIX HaOmro1eHni He mpoBoauiock. [lpu pacue-
T€ BEJTMYMHBI TBEPJBIX OCAJKOB U CHE)KHOTO MTOKPOBA B TOpax MCIIOIH30-
BaJIMCh 3HAYEHUS, PACCUMTAHHBIE HA OCHOBE AHAIN3a MaTEpUAJIOB Ha-
OJIrO/IEHMH 32 OCaJIKaMH U CHEKHBIM TTOKPOBOM, TIPOBOIUBIINXCS B TOPax
0. Caxamuu B 1961 — 2012 r.r.

OTimuuTeNnsHOM 0COOCHHOCTHIO TIpeIaraeMoi KOHIETIINH TI0 CO3/1a-
HUIO KapThl palOHUPOBAHMS TEPPUTOPHUH TI0 BECY CHETOBOTO TIOKPOBA OT
KapT TOMU K€ TeMaTHKH, pa3pabOTaHHBIX AJIS IPYTUX TEPPUTOPHIL, SBIIS-
eTcs OTIeNICHHE TOPHBIX IMOJPAWOHOB OT PAaBHHHHBIX M HPUOPEKHBIX
MO/IPaifOHOB BHYTPH CHETOBBIX 00JIacTel.

Bcero nHa Tepputopum CaxanmHa BBIJCICHO 3 CHETOBBIE OO0JIACTH,
BHYTPH CHETOBBIX 00JIacTei BBIJICNIEHB! 3 TOPHBIX U 3 PaBHUHHBIX, NPH-
OpE)KHBIX CHETOBBIX PailOHA, KOTOPHIE PA3JENAIOTCS HA CHETOBBIC IOJ-
palioHBL.

BrigeneHo 24 cHeroBwIX mojpaiiona — 13 paBHUHHBIX U MPUOPEKHBIX
CHETOBBIX MOJAPaioOHOB M 11 TOpHBIX CHEroBBIX MOApanoHOB [I'eHcuo-
poBckwii 1 mp., 2011].

IIpoBeneHHOE pallOHWPOBAHHE CYIIECTBEHHO OTJIMYAETCS OT MPE.-
ctaBiieHHoro [t 0. Caxanuna Ha kapre CHull 2.01.07-85* «Harpy3ku u
Bozaeiicteue». B CHull na o. Caxanun BbifieieHO 4 CHETOBBIX palioHa,
KOTOpBIE MpEICTaBICHbl 9 yyacTkaMu. 3HAUEHUs CHErOBOM HArpy3KH Ha
TEPPUTOPHUH 00JIACTH U3MEHSIOTCS B mpeaenax ot 2,4 no 4,8 klla.

[IpencraBneHHble 3HAUEHUSI CHETOBBIX HArpy30K CUJIBHO 3aHUIKEHBI,
YTO BO MHOI'OM CBfA3aHO ¢ TeM, 4To cornacHo CHully, nanusle o miaotHo-
CTH M BBICOTE CHEXXHOW TOJIIIM HEOOXOAMMO OpaTh 1Mo ONvKalIImuM THI-
POMETEOPOJIOTUIECKUM CTAHIUSAM, UMEIOIIUM JUIMTENbHBIN psia HaOIIr0-
nennit. OnHako, 99 % Bcex THAPOMETEOPOIIOTMUYECKUX CTAHIIUU OCTPOBa
pacroyio>keHbl B JIOJHHAX U HA MOPCKOM MOOEpekbe Ha aOCOMOTHBIX OT-
MeTkax MeHee 200 M, a Goibluas yacTe TeppuTopuu 0. CaxamuH — 3TO
CPEIHEBBICOTHBIE TOPBI.

Takum oOpa3oM, MPUMEHEHNE KapT CHETOBBIX pallOHOB, pa3paboTaH-
HBIX TOJIBKO Ha OCHOBE JAaHHBIX O CHEXXHOM MTOKPOBE U TBEPBIX OCaJKaX,
MOJIyYEHHBIX Ha MPUOPEKHBIX U JIOJMHHBIX T'HMIPOMETEOPOIOTHYECKUX
CTaHLMSIX, IPUBOAUT K CHUIIBHOMY 3aHM)KEHUIO PEAJIbHbIX BEJIMYMH CHE-
TOBBIX HAarpy3ok, 4TO HE IMO3BOJIIET B JIOJITOBPEMEHHOW NEepCIEKTUBE
3¢ dekTuBHO obecneunBaTh 0€30MacHble U OJaronpusTHBIE YCIOBUS AJIs
KU3HEACITETbHOCTU HACETICHMUS.
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IlosydyeHnHas kapra paiioHMpoBaHMs TeppuTopuu 0. CaxaauH IMO3BO-
JSIeT ONpEeeNsATh BEJIWYMHBI CHETOBBIX HArpy3oK, HEoOXOIuMbIE IS
MPOEKTUPOBAHMS U BO3BEJICHUE 3JaHUN U coopykeHui. CHUXKAET pUCK
OT BO3MOXXHOH HEIOOIEHKH (aKTUYECKOW BEIMYMHBI HArpys3ku. [lomy-
yeHHas kaprta gononuser CHull 2.01.07-85* «Harpy3ku u Bo3aeicTBus»
U peKoMeHJ0BaHa MUHHUCTEpCTBOM cTpouTenbcTBa CaxaluHCKOM o0macTu
B KQ4ECTBE PETMOHAIIBHOTO HOPMATHBA.

151



CuesxHocTtb 0. CaxaauH
U e€ BO3eiiCTBHE HA IKOHOMHUKY TEPPUTOPHH

B.A. Jlookuna B.A.
@I'BYH Jlanvnesocmounuiil eeonocuveckuti uncmumym J{BO PAH,
Caxanunckuii punuan, 2. FOxcrno-Caxanunck, Poccus

Snowiness for the Sakhalin island
and its impact on the economy of the territory

V.A. Lobkina
Sakhalin Department of Far East Geological Institute FEB RAS,
Yuzhno-Sakhalinsk, Russia

CHEXHOCTh TEPPUTOPUH SIBIIACTCS BOXKHON XapaKTEPUCTUKON IS OICH-
KA BO3MOXXHOCTA (DOPMUPOBAHUS Ha TEPPUTOPUHU HEOIATONPHUSATHBIX IMPH-
POAHBIX SIBICHUM U ITPOLIECCOB.

Lenpto HacTosIIel pabOTHI SBJISETCS BBIACICHUE LUKIOB CHEKHOCTH O.
CaxanuH IJs TPOTHO3UPOBAHUS U CBOCBPEMEHHOTO PEardpOBaHUS Ha Iie-
prOIBI €€ HanOOIBIIIEr0 BO3ICUCTBHSI HA SKOHOMUKY OCTPOBA.

BaxapIM mapamMeTpoM ISl OIICHKU CHEXHOCTU TEPPUTOPHH SIBIISIETCS KO-
JUYECTBO €KETOJTHO BBIMANAIONINX TBEPABIX aTMOC(EepHBIX OcaakoB. B xo-
JOAHBIN iepuos (¢ HosOps o MapT) Ha CaxanuHe Beimaaaet ot 20 mo 40%
rOJ0BOr0 KOJIMYECTBA 0CAIKOB.

st BBIACTICHNS TTUKIIOB CHEXHOoCTH Ha 0. CaxanuH ObUTH TIpOaHaH3U-
pOBaHBI TaHHBIE 00 OcagKax XOJOIHOTO MEepHoja ¢ HOSOPS MO MapT 3a Iie-
puoxa ¢ 1907 mo 2012 r.r. IO THAPOMETEOPOTOTHICCKUM cTanmusIM Caxaim-
Ha. )1 BRIIETICHUS ITUKIIOB CHEXKHOCTH Ha rpaduKax JaHHBIX O KOJIMIECTBE
0CaJKOB OBUIM OMpENEICHBI MEPHOIBI, KOTJAa IMPOWCXOAHUT IOCTCTIICHHOE
€XETOAHOC YBEIWYCHHE KOJUYECTBA BBIMIAJAIONINX OCAIKOB, a CJIEI0Ba-
TEJIHHO W YBEIMYCHHUE BEIMYMH Bojo3amaca. Jlamee Ha rpaduk HaHOCHIACH
JIUHUS TPEH/A.

B BexoBoM muxiie cHexxHoctd Ha CaxannHe BBIIETIIOTCI 4 OONBIINX
LMKJIa C BPEMEHHBIM MHTEpBasioM 23—-26 et u 17 MaibIX IIUKIOB C BpEMEH-
HBEIMU HHTEpBajlaMu 5—7 JieT. B TeueHne OONBIIOTO IUKIA MPOXOIUT 4-5
MaJibIX IIMKJIOB CHEIKHOCTH.

AHanmu3 U COTOCTaBIICHUE NAHHBIX 00 M3MEHEHHWH CHEXHOCTU TEPPHUTO-
pun 0. CaxanuH C TaHHBIMH O MacCOBOM JIABUHOOOPa30BaHWM, OOPYIICHUH
3IaHUN ¥ COOPYKEHUU TIOJT BECOM CHETOBOTO ITOKPOBA, TOJIOJICTHBIMHE SIBJIC-
HUSIMHM U APYTHMH TIOCIIEACTBUSAMH BBINAICHHUS OOJBIIOrO KOJHUECTBA TBEP-
JIBIX OCAKOB T03BOJIACT BBIICIUTH MEPUOJBI C HAHMOOJBIINM HETaTHBHBIMH
TTOCIICACTBUSAMH TSI MHPPACTPYKTYPhI HACEIEHHBIX ITYHKTOB OCTPOBA.
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Bcero 3a 65-netHuit nepron opHUIMAIBHO 3aperucTpupoBal 21 3uMHHUN
Ce30H ¢ HaubousblIe CHEeKHOCThIO TeppuTopuu o. CaxanuH. JlaHHBIE 3UM-
HUEC CC30HBI PACIIOJJIOKEHBI B TPEX HHUKJIIaX CHCXKHOCTH. ,Z[aHHBIX O CHeEroIia-
JlaX 3UMHHUX CE30HOB OTHOCSIIUXCS K IUKITY yObIBaHUS CHEKHOCTH 1909—
1935 rr. He COXpPaHMUIIOCH.

B mukn pocra caexHoctd 1936—1963 rr. 3adukcupoBaHO 4 3MMHHUX CE-
30Ha ¢ HAMOOJBIIMM BO3/ICHCTBHEM Ha IKOHOMHUKY OCTPOBA, JIAHHBIC CE30HBI
3adukcupoBaHsl B iepuon ¢ 1946 mo 1963 roaa, ceenenuti 3a iepuox ¢ 1936
o 1945 roasr HE COXPaHWIIOCH.

Camoe 60JbII0e KOMMYECTBO CIIyYacB HETaTHBHOTO BO3/IEHCTBUS HA WH-
(GpacTpyKTypy HacCEICHHBIX MyHKTOB MPHILIOCh Ha Iwkn 1964-1986 rr —
10. HecmoTpst Ha TO, UTO TaHHBIN UK HE OTHOCUTCS K IMKJIAM POCTA, JIH-
HUA TpEHOAA KOJMYECTBA OCAJIKOB BBIINIE CPECAHCMHOTOJICTHUX 3HAUCHWH Ha
BCEM €ro MpOTsbKeHHH. Takxke OOJNbIIOEe KOJMYECTBO CIIy4acB MOXHO O0b-
SACHUTH KPYIIHBIMU C€UHUYHBIMU CHETOIIaAaMH, KOTrJa IMPOUCXOINIT pe3KHﬁ
KpaTKOBPEMEHHBIM MPUPOCT BEIUUYMHBI CHEro3amaca, KOTOPbIM KOMIIEHCH-
pOBaICsl OTCYTCTBUEM HIIM MAJIBIM KOJHYECTBOM OCAJIKOB JIO H/WIJIH TIOCIE
SIBJICHUSL.

Ha npomomxkatommuiicss MakcuManbHbId ki pocra 1987-2012 rr. npu-
XONHUTCA 7 CIIydaeB MaKCHMalbHO HETaTHMBHOTO BO3JACHCTBHS Ha HWHGpa-
CTPYKTYpY.

HOBTOpHeMOCTB 3UMHHX CE30HOB C HAMOOJIBIINM HETaTUBHBIM BIUSHHEM
Ha HSKOHOMHKY OCTpPOBa COCTaBIIsET 2-3 ciiydas Ha Ka)IbIH Malblid ITAKIT
CHEXXHOCTH. BepOS[THOCTI) IMOBTOPEHUA 3UMHETO0 CE€30HA C HanOOJIBIINM He-
TaTUBHBIM BIIMSTHHEM Ha YKOHOMHKY ocTpoBa coctasiseT 0,3 cimyd./T.

Abstract. The article considers influence of the cycles snowiness on the
Sakhalin Island. The defined of the cycles snowiness for Sakhalin. The anal-
ysis of the winter season has been the most negative impact on the economy
of the island.
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ConpoTusiieHHEe CKOJIbKEHUIO IOPUCTOr0 acanbTa
MOCTOBOI B 3UMHHX yCJOBHAX

T. Xocu, K. Mapysama, M. Kymazaii
Hayuno-uccreoosamenvexuii uHcmumym 2pasicoancKo2o
CmMpoumenbCmea 6 X0N00HbIX pecuonax, Hayuno-ucciedosamensekuil uncmumym
2padicoancKux ucciedosanut, Anonus

Skid resisrance of porous asphalt
pavement under winter conditions

T. Hoshi, K. Maruyama, M. Kumagai
Civil Engineering Research Institute for Cold Region, Public Works Research
Institute, Japan

This study investigates whether porous asphalt pavements have higher
skid resistance under winter conditions than conventional dense-graded
pavements and examines the installation of such pavements as a measure
against winter conditions. Evaluation was done by measuring the skid resis-
tance of such pavements in the laboratory, on a test track and on roads in
service under winter conditions.

Using skid-resistance measurement devices, the skid-resistance coeffi-
cients of porous asphalt pavements (void content: 17%, 20%, and 23%) and
that of conventional dense-graded asphalt pavement were measured under
winter conditions for comparison. The tests were conducted on artificially-
made snow- and ice-covered test pieces, on a test track and on roads in ser-
vice.

Porous asphalt pavement was found to be effective in mitigating reduc-
tions in skid resistance up to a certain level of road freezing (black ice or
slush), because its surface texture allows it to retain its roughness. Porous
asphalt pavements are expected to show improved skid resistance under the
following circumstances: 1) under the road conditions of early and late win-
ter, 2) for roads with a high winter maintenance service level, and 3) in re-
gions with moderate snowfall.
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