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HpoﬁﬂeMbl HEIOOICHKH JABUHHOM OIMACHOCTH KAK NpUYINHA JJAaBUHHBIX KaTaCTpO(])
Problems of avalanche hazard underestimation as a cause of avalanche disasters
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BBenenue

Yare Bcero JIIOAM CKIOHHBI BHJIETh B KaU€CTBE OCHOBHOM NMPUYMHOMN JIABUHHBIX KaTacTpod MPUPOIHBIE
(haxToOphl, HAMPUMEP, AaHOMATBHOE KOJIMYECTBO OCAJIKOB.

OnHako, MO MHEHHUIO aBTOPOB, OCHOBHOM MPUYMHON MPeo0JIafaroliero yucia TaKux KaracTpod siBaseTcs
HEIOOIICHKA JIABUHHOM OITACHOCTH KaK NPU XO3SIWCTBEHHOM OCBOCHHUM, TAK W IIPU MOCEIICHUU TYPUCTAMU
IOTEHIAAJIBHO JIABUHOOTIACHBIX PAKOHOB.

M3BecTeH Lenbli psj CAy4daeB, KOTJa INMPUYMHOM JIABMHHBIX KaTacTpo(d cTajla MMEHHO HEeI0OleHKa
JABUHHOM OMAaCHOCTH MPH CTPOUTEIBCTBE M AKCIUIyaTalldd OOBEKTOB, PACIOJIOKEHHBIX B JABHHOOIIACHBIX
30HaXx.

Tak, 4aCTO HE MPUHUMAIOT B PACUYET BO3MOXKHOCTh CXOAa CIIOPAAUYECKUX JIABUH, CXOJa JIJABUH C HU3KUX
WA TOKPBITHIX JIECOM CKJIOHOB, a MCHOJIb30BaHME Il pacueTa MaKCUMaJIbHOM JTaJIbHOCTH BBIOpOCA JIaBUH
METOIUK, 3AaHUKAIOIUX €€ 3HAYEHUE, IIPUBOJIUT K NCKAKEHUIO TPAHUIL] JJABUHOOMACHBIX 30H.

st Toro, 4toObl MUHUMM3HPOBATh YMCJIO KEPTB M YIIEPO OT JaBUH, HEOOXOJMMO H3MEHHUTH HaIlH
MPEACTABJIEHUS O PACTIPOCTPAHEHUU JIABUH, IPUYEM ITO KACAETCS HE TOJBKO CIENUAIIMCTOB-JIABUHIIIUKOB, HO
Y IIPEJICTABUTEJIEN BIIACTH, & TAKKE PANOBBIX TPAXKIAH.

I'pynnsl JJaBUH, BO3MOKHOCTH CX0/1a KOTOPBIX YaCTO He IPUHUMAKT B pacyeT Npu
onpeaeJ e HUU JABUHHOM OMACHOCTH

JJABUHBI PEAKON ITOBTOPSAEMOCTH JABUHBI C HU3KUX JIABUHBI C TTIOKPBITHIX JIECOM
(criopainvecKue) CKJIOHOB CKJIOHOB

Abstract

One of the causes of economic damage and human casualties from snow avalanches is the errors in
determining the avalanche hazard of the slope. Most cases of avalanche release from such slopes can be
divided into groups: sporadic avalanche; avalanches from low slopes; avalanches in the forest.

Although enough information about avalanche disasters of rare occurrence has been collected to date,
there is an erroneous approach to determining the degree of avalanche hazard and to choosing measures of
avalanche protect based on data on the frequency of their formation. This approach leads to destruction and
casualties when avalanches of rare occurrence (sporadic avalanches) release. The height of the slope is often
considered as the main criterion of avalanche danger, while low slopes (below 30 meters) are not considered to
be avalanche hazardous. However, there are many cases where people died in avalanches released from natural
or man-made slopes only 5-10 meters high. Such avalanches form both in mountainous terrain and in vast
plain territories, which are not commonly regarded as avalanche hazardous. Another common misconception is
that the forest is a natural protection against avalanches, completely preventing the formation of avalanches on
the slope. Despite the fact that the presence of forest in avalanches can really reduce the frequency of
formation of avalanches and leads to a decrease in their volume, the forest on the slopes is not a guarantee of
the absence of avalanche danger.

Numerous cases of avalanche releases on slopes that have been identified as non-avalanche show that the
only correct solution to the issue of avalanche safety is to identify any slope with a relative height of more than
5 m at slopes of 25-50° as a potentially avalanche hazard, regardless of the frequency of avalanches on this
slope and the type of vegetation on it.

Cnopaauueckue JaBHHBI
[IpenyrnpexxieHuss O TOM, YTO HEJIb3sl CUYNTATh CKJIOH HEJIABUHOOMACHBIM TOJILKO MOTOMY, YTO HA HEM HE
ObUT 3aUKCUPOBAH CXOJl JIAaBUH, MOKHO BCTPETUTh B NYyOJUKAIUSIX MHOTHX HCCIIeIOBaTeNeil, OJHaKo,
BCTPEUACTCS OMIMOOYHBIN MOAXO0 K ONMPEACIICHUIO CTEIEHN OMACHOCTH M K BBIOOPY MEpOIPUSITUI T10 3aIUTe
OT JIaBUH Ha OCHOBE TAKOTO IOKa3aTesisl, KaK MOBTOPSEMOCTb JIaBUH. BO MHOTHX CilydasiX IPOTHUBOJIaBUHHBIE
COOPY>KEHMS CTPOSIT TOJIBKO TE€X B MECTaX, € YK€ UMEIOTCS CBEJICHUS O CXOJI€ JJaBUH.

JIoCTaToO4HO YacTo BCTPEYAOTCS IPUPOJIHBIC
JaBUHHBIE KOMIUJIEKCHI, TJI€, HECMOTPS Ha HaJIUYHE
BCEX YCJIOBUM JIJIs1 TaBUHOOOPA30BaHUs, CXOJ JJaBUH HE
HAOJIONAETCS JIECATUIICTUSIMU, JTMOO JaBUHBI MUMEIOT
HeOoybIIME OO0BbEMbI M HE NPUUYUHAIOT yIepoa.
OpHako, B KakoW-TO MOMEHT, BHE3AIHO CIy4aeTcs
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KpyIHas karactpoda, BbI3BaHHAs CXOA0M
CIIOPaJUYECKOM  JIaBUHBI (T.€. JIABUHBI  PEIKOU
MTOBTOPSIEMOCTH).

Takue naBUHBI CXOIAT HE 4Yalle OJHOrO pasa B
50-100 netr B pe3ynbTaTe COYETaHUSI OCOOBIX, PEIKUX
IJI1  paloHa  METEOPOJIOTMYECKHUX  YCIOBUHM U
YHUKQJIBHBIX ~ XapaKTEPUCTUK CHEKHOIO  TOKPOBa
[[suonoruueckuii ciaoBapsb, 1984].

SApkue  mpuMepbl  JaBUHHBIX  KaracTtpod,
BBI3BAHHBIX CXOJOM CIOPAJAUYECKUX JIABUH, - CJIyYau B
r. [aneTiop (ABcTpus, 1999 r., morn6 31 4enoBek) u B
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JIaBMHBI HA HU3KHUX CKJIOHAX

YNnoMuHaHWs O JaBMHAX HAa HU3KUX CKJIOHAX, B TOM YHCJE HA PaBHUHAX, B JINTEPATyPE BCTPEUAKOTCS
JOCTAaTOYHO YacTO, TEM HE MEHEE, 10 HACTOSIIEr0 BpeMEHU HU3KUE CKJIOHBI (BbicOTOM MeHee 30 M) yacTo He
BOCIIPUHUMAIOTCA KaK JIABUHOOMAcCHbIE. K 3TOM KaTerOpuM MOXKHO OTHECTH CKJIOHBI MOPCKHX, PEYHBIX WU
O3€pHBIX TE€ppac, OBPAroB M T.II. , a TAKXKE PA3JIMUHBIX AaHTPOMOTEHHBIX (POPM OTHOCUTEIIBHOM BBICOTOM OoJiee
5 M. IIpobGneMa HM3KUX CKIOHOB YCYTyOJsIEeTCA TE€M, 4YTO Ha PAaBHUHHBIX TEPPUTOPUSIX HE MPHUHSATO
paccMarpuBarh JABUHHYI0 ONACHOCTh KAaK yIrpoO3y HACEIICHWID W XO3SKCTBY, & B TOPHBIX pPAaMOHaxX TaKue
CKJIOHBI UTHOPUPYIOT Ha (POHE OOJIBIIMX JIABUHOCOOPOB C MEPEMNAIOM BBICOT B COTHH MeTpoB. Kpome Toro, B
MaJio- U CPEIHECHEKHbIC 3UMBI JIABUHBI C TAKUX CKJIOHOB OOBIYHO HE CXOJISIT.

3a mociemuue 20 mer (2000-2020 rr.) Ha
Tepputopun Poccuu B JIaBUHBI ¢ HU3KUX CKJIOHOB
TOJILKO MO JTAHHBIM OTKPBITBIX UCTOYHUKOB TTOMAJIH
oonee 30 uemoBek, 17 u3 HumX nOorubim. OTH
JABUHBI COILIA CO CKJIOHOB PEYHBIX TEppac,
OBpAaroB M pa3IvMuyHBIX Hacelned B Tarapcrase,
bamkoproctane, Mopaosuu, B OpeHOyprckoii,
CeepmiioBckor, Maramganckon u CaxalMHCKOM
obOnactsax. B OONbIIMHCTBE CIy4aeB 3TH JIaBUHbI
UMeEJId aHTPOTIOTCHHBIM T€HE3UC U ObUIM CITYIICHBI
JIETbMU Y MOAPOCTKAMHU, KATABIITUMHUCS CO CKIIOHOB.

Puc. B 1. Hesojackoe

3. CkJIoH MOpCKOW Teppacsl
(o.Caxanun), ¢ koroporo B 1952 1. comuia karactpoduueckas
JaBUHA

Taou. 1. JITaBUHBI ¢ HU3KUX CKJIOHOB (OTHOCHTEJIbHOM BbICOTON MeHee 30 m)
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ropax Ipan-Cacco-gUrtamus (Mramusa, 2017 r,
noruonu 29 4eaoBek).
Ha puc. 1 Ha npuMepe J'IaBI/IHOC60pa, Puc. 1. JlanbHOCTH BBIOpOCA JaBUH 4YacTOM W PEIAKOM

TIOBTOPSAEMOCTH 110 akThueckuM AaHHBIM (CycyHanCKui

acroioxkenHoro B CycyHairickoM xp. (o. Caxanun .
P yey p- ( ) xpeoeT, 0acceliH p. IlepeBanbHas).

nokaszaHa jaopora r. lOxno-Caxanuuck - c. JlecHoe,
KOTOpasi MPOXOAUT BHE 30HBI JCUCTBUS JIABUH YaCTOMU
IIOBTOPSAEMOCTH, HO TMOMNAJAECT B 30HY TPAH3UTA JIABUH
PEIKOMN MMOBTOPSAEMOCTH.

1 — aBromopora HOxHo-Caxamunck — JlecHoe; 2 — rpaHHIbI
JIJABUHOOIMACHOM 30HBI MO JAHHBIM O CXOA¢ JIaBUH YacTOM
MOBTOPSIEMOCTH; 3 — TPAHUIIA JIABUHOOIIACHOM 30HBI TIO TAHHBIM O
CXOJI€ JIABUH PEIKOU MOBTOPSIEMOCTH.

Takum oOpa3om, yacTora (POpMHUPOBAHMS JIABUH MOKET YYUTHIBATHLCH TOJbKO MPH ONpeIae/ICHUU
30H BO31eiCTBHA JABUH YACTOH MOBTOPAEMOCTH - K IPUMeEPY, A OLEHKH NPEANoJaraeMblx 3aTrpar Ha
PACYHMCTKY OT CHEXXHBIX 3aBAJIOB ABTOMOOWJIbHBIX H :KeJie3HbIX Jopor. Ilpu crpouTesbCcTBe KUIBIX
JOMOB H TMPOMBIILUICHHBIX O00bEKTOB TIPaHHUIbl JABHUHOOMACHBIX 30H CJIeAyeT OMNpeaeJsaTh 10
MAaKCHMMAJIbHOM PACYETHON JaJIBLHOCTH BbIOPOCA JIABMH PeIKOHN MOBTOPHAEMOCTH.

JIaBuHBI B J1ecy

Jlec Ha CKJIOHAX 4acCTO paccMaTpUBAETCA KaK OJMH W3 BUJIOB MMPOTUBOJIABUHHOM 3aminThl. HecMOTpst Ha TO
YTO MHOTME MNpO(ECCHOHATbHBIC JIABUHIIUKU HE COMNIACHBI C JTUM, TAaKOE€ 3a0yKIAECHHUE MPOI0OJKAET
CYIIECTBOBATh KaK B HAyYHBIX pab0OTaX, TaKk M HA Pa3JIMYHBIX HHTEPHET-PECypPCax.

be3yciioBHO, HaIMYME Jieca B JJABUHOCOOpAaX CIIOCOOCTBYET YMEHBIICHUIO YaCTOTHI CXOJa U OObEMOB
JaBUH, HO HE MPEMATCTBYET B MOJHON Mepe UX (POPMUPOBAHUIO HA CKIIOHAX KPYTU3HOM Oosee 35°.

BiusiHne neca Ha JaBUHHBIE TMPOLECCHI M YCIOBHS CXOJa JIABUH PEAKOW MOBTOPSEMOCTH,
C()OpMHUPOBABIIMXCSI BBIIIE TPAHUIBI JIeCa, JOCTATOYHO XOPOIIO H3Yy4YEHO, OJHAKO, IPAKTUYECKH HE
ucclieloBaHa MpoOiieMa OTphIBa JIaBUH cpeau Jieca. M3ydyeHue H3TOoro SIBICHHS OCOOEHHO Ba)XXHO IIpU
pa3pabOTKEe MPOTHUBOJABUHHBIX MEPOIPHUATHH ISl JIECUCTBIX HU3KOTOPUN U CPEIHETOPHUHL.

B cribHO 3aeceHHBIX (C MI0Mmaapo MpoeKTUBHOTO MOKPHITHS 70—100%) cpenHerophsax ¥ HU3KOTOPBIX
CaxanuHa J1aBUHBI OOpa3yroTCs HW3-3a CHeU(UYIECKoro meramopdusMa CHEXHOW Toimu. OTphIB CHera
BO3MOXEH IIpU JIOCTHKEHHM BCEH TONIIEH WIM KAKUM-JIMOO €€ CJIIOEM CTaJud KOHCTPYKTHBHOTO
meramopdusma. Ilpu >TOM JTOMKHBI COOMIONATHCS JAOMOJHUTEIBHBIC YCIOBHS: CHErOIaj, IOBBIIICHUE
TeMIEpaTypbl BO3AyXa A0 MOJIOKUTEIbHBIX 3HAYECHHH, (DOPMHUPOBAHME B BEPXHEH YACTH CHEKHOTO pa3pes3a
BJIA’KHOTO (MOKPOTI0) CJIOSI, aHTPOTIOTE€HHOE BO3ACHCTBHE HAa CHEXKHBIN TIJIACT HA CKJIOHE U T.I1.
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Puc. 2. JlaBunsI, comeammue B jecy (0. CaxanmH, CycyHaickuii xp., a - 2008 ., 6 -2009 r.).

IIpu pa3padorke MepoONPUATHNA MPOTUBOJIABUHHOM 3aLIUTHI HEOOX0AMMO YYUTHIBATH TOT (PAKT, YTO
Jaxke T'yCTOM XBOMHBIN Jiec, BbICAXKEHHBII B JIJAaBUHOCOOpe, Ile YKJOHBI MpeBbIIIAKT 35°, He Bceraa
MOKET FrApaAaHTHPOBATH A0COJIOTHYI0 0€30IACHOCTb.

OTH. Yucno Yueto
CyOnext PO Mecro cxona Jlara cxona | BbICOTa, ®dopma penbeda nmomaBumX | o< o
M B JIABHHY
C. AKTYraHOBO 05.01.2011 <30 oBpar 2 2
bamkoprocran 1. HoBocemenkuno, Yekmarymesckuii p-u | 15.01.2014 15 oBpar 3 1
c. Moparumono, KyrapunHckuii p-H 2008 <30 oBpar 3 1
Marananckas 0071. r. Maragan 03.03.2010 | <30 oBpar 1 0
Pecni. MopnoBus c. [Togropaoe KanakoBo 23.02.2010 | <30 oBpar 2 1
OpenoOyprckas 001. p-H c¢. KanunoBka 26.01.2020 <30 OTBaJI Kapbepa 2 2
CaparoBckas o011 r. CaparoB 24.02.2010 | <30 oBpar 2 0
c. HeBoackoe, mopt 1952 30 MOpCKas Teppaca 24 24
. HeBenbck 06.02.1969 20 MOpCKas Teppaca 3 3
1. Boctounsrii 15.02.1972 30 - 2 2
I. AnekcanapoBcK-CaxalnHCK 21.12.1986 10 - 2 0
Caxamickas obi Yreropckuii p-H, psajioM ¢ 1.MeaBexbe 05.02.1988 15 - 2 2
' I. YIIreropck 06.02.1988 5 - 1 0
nrt. Hornmmkwu 01.02.1993 5 - 1 0
VYrneropckuii pailon 2004 <30 YTOJIBHBIN pa3pe3 2 0
1. BBIKOB, PSIZIOM € KIIa0UIIIEM 31.12.2007 27 pedHas Teppaca 1 1
psazioM ¢ ¢. YarmaHoBo 26.01.2018 4 - 2 0
CaepatoBcKasi 0071. WBnenbckuii p-H 2009 30 - 3 3
MeH3enmMHCKUH p-H 27.01.2008 20 oBpar 1 1
n. Kungepu 31.01.2008 | 10-20 KapbepHasi HaChIIb 3 0
1. byrynema 28.01.2008 12  |>xene3HOJOpOKHASI HACKHITIH 9 4
Pecm. Tarapcran . JlanaypoBka, UncTONOIBCKUH p-H 05.02.2018 | <30 oBpar 1 1
1. Komcomoren, TykaeBckuii p-H 28.12.2016 6 oBpar 1 0
1. Kamckue IlonsiHb 2003 <30 oBpar 2 2
1. Crapoe MasuHo, MeH3eluHCKu# p-H 27.01.2008 | <30 oBpar 1 1
TromeHckas 0071. 1. bombemoit YUenunps, Kazanckuii p-u 09.03.2011 | 15-20 oBpar 1 1
Uyparckas pecil. c. Bypmepsl 24.02.2010 <30 oBpar 3 2
I[Ipy aHanu3e JIABUHHOW ONACHOCTH
H€O6XOI[I/IMO BBIJACIIUTDH AHTPOIIOTCHHBIC

S HU3KHUE CKJIOHBI - OTKOCHI Pa3/IMYHbIX HAChINeEHl
Ty BBICMOK, O€pPMBI KapbepoB M T.II. (puc.3).

B MHOTOCHEXHBIX  pPETHOHAX  OHH
JTABUHOOIIACHBI, €CJIM UX KPYTHU3HA COCTABIISCT
| 30-50°. B OonbmIMHCTBE Cy4acB OOBEMBI
" JIaBMH C TaKUX CKJIOHOB HE MPEBBIMAIOT 1 ThIC.
. M, TeM He MeHee, TaKMe JIaBUHBI B PasHBIX

® pernoHax PoccMu  perymsapHO  BBI3BIBAIOT
Puc. 4. AHTpomoreHHble JIABUHOONACHBIC CKJIOHBI (aBTOIOPOTa 3KOHOMUYECKHMU yliep0 M NPUBOIAT K
r.lOxHo0-CaxanuHck — 1. XoaMck, 0. Caxanun). 4EJI0BEUCCKIM KEPTBAM.

Takum oOpa3oM, CKJIOHBI MOPCKHX H PEYHBIX Teppac, OBParoB, OTKOCHI KeJe3HOTOPOKHBLIX H
ABTOMOOMJIbHBIX HaChINel, BbIEMOK, KAPbhepoOB, OTBAJIOB (CHera, rpyHTa, rOPHBIX MOPO, Mycopa u T.1.)
BbICOTOW Oosiee 5 M M KpyTtusHoii or 30 g0 50° mpu TOJIIMHE CHEKHOro mMokposBa OoJiee 30 cMm
CTAHOBSITCS JIABMHOONMACHBIMH U MPEACTABIAIOT MOCTOSIHHYIO YIPO3Y /IS HACEJIEHHS.

BruiBoabI
° Npd HAJIUYMM CcHera ¢opMuUpoBaHHE JIABMH BO3MOKHO HAa JIIOOOM eCTeCTBEHHOM WM
HCKYCCTBEHHOM CKJIOHE OTHOCHTEJILHOM BbICOTOM 00Jiee 5 M (mpu ykjoHe 23-50° 1J11 HU3KHUX CKJIOHOB U
0oJiee 16° 17151 oCTAJIBLHBIX) BHE 3aBUCMMOCTH OT CTEIEHH €ro 3a/1eCEHHOCTH
* yacToTa (pOPMHUPOBAHMS JIABUH HE JOJDKHA OBITH OJHHUM M3 ITIaBHBIX KPUTEPHUEB OMPEACIICHUS JIABUHHOMN
OMACHOCTH IIPU TNPOECKTUPOBAHUM M CTPOUTEIBCTBE KAMUTAIBHBIX 3HAHUKA W COOPYKEHHH, OJIHAKO NPH
CTPOHUTEIILCTBE JIMHEWHBIX OOBEKTOB (HANPUMEpP, JOPOr) IOBTOPSEMOCTb JIABUH MOXKET YUMTBHIBATHCS, K
IIPUMEDY, ISl OLICHKH 3aTPaT Ha PACYMCTKY OT CHEKHBIX 3aBAJIOB,;
*  HEOOXOIMMO ONpPEAeTsaTh MAaKCHMalbHO BO3MOXHBIC TPAaHHIIBI JEUCTBUS JABUH, HE OPHEHTUPYSICH Ha
(hakTHUECKHE JaHHBIC O CXOJIC JJABUH YaCTOM MOBTOPSIEMOCTH.




