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gghlZpbyJdzajz[hlzgZz |Zdkhg Abstract. The taxonomic scale of cla
rdZeZ dezZkkbnbdZpbb eZ\bgguc sification of avalanche geosystems ¢
]hjblf jZkqgzlZ dhebqg_kI\ _gguo algorithm of calculation of quantitativ
eZ\bgguo ijhp_kkh\ b bo j_ "bfZ characteristics of avalanche proces
fhjnheh]l]bg_kdhc ]_heh]bqg_kdh and their mode on the basis of geom
gb\Zevghc b debfZlbg_kdhc o0Zj. phological, geological, landscape, ni
jblhjbb Bgl_gkb\ghklv ijhy\e g and climatic characteristics of the ter
ijhp_kkih\bo oZjzdl _jbklbdb hihk tory are developed. The intensity of a\
gh\gufb ]jmiiZzfb nzZdlhjh\ Qahel lanche processes and their characteris
]bg_kdb_hfhjnheh]bg_kdb_ eZg aredetermined by the main groups of f.
eblheh]bg_kdb_ kg _"gZy |lhe8H tors of avalanche processes. Geologi
fbgbjmxsb_ Z ]b”~jhf_| _hjhelvbjgpbh geomorphological, landscape and litr
pbbjmxshdexgZxsb_ Ijb]]_jguc f logical (snow pack) factors are domina
eZ\bggh]h ijhp_kkzZ F _Ih”~heh] and hydrometeorological factors is ini
pbiu ihkljh_gby dZjlu ©EZ\bggu ating: including the trigger mechanism
hKZoZebg b Dmjbevkdbo hkljh\l the avalanche process. Methodologi
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eh]bg_kdhc ihke_~h\Zl _evghklk principles of construction of the me
jhrgdebfzZlbg_kdbo mkeh\bc nh ©$YDODQFKH JHRV\VWt
wlhexpbb kg_"gh]lh ihdjh\Z \ ijh ODQG DQG .XULO ,VOD(
\j_ f gb hp_gd_ bgl _gkb\ghklb logical sequence of analysis of natu
\bgguo ijhp_kkh\ b o0Zjzdl_jZ eZ and climatic conditions of formation ar
kh\ gZ bkke_"m_fhc |_jjblhjbb evolution of snow pack in space and tin
kdhc hkgh\hc Ze]hjblfZ ZgZebaZ assessment of the intensity of avalan
guo ijhp_kkh\ b hij_~ e _gby bo processes and the nature of avalan
yley |ky b_jZjobq_kdZy rdZeZ processes in the study area. The mett
guo ijhp_kkh\ jZa\b\Zxsboky \ e ological basis of the algorithm for analy
kl_f_ WIlhc p_eb hlI\_qZ_1| b_jZjc ingthe factors of avalanche processes
kdbo mjh\g_c deZkkbnbdZpbb determining their characteristics is a hi
kl _f dezZkkrdeZklbiz#h”lbi W~ ( archical scale of factors of avalanche p
hkljh\_ KZoZebg_ b Dmjbevkdb cesses developing in an avalanche
e _gudeZkkzZ ]hjguc [_j_]lh\hc osystem. The hierarchy of taxonomic le

thrdeZkkh)\ Ibih\ ih~lbih els of avalanche geosystems classifi
eZ\bgguo ] _hkbkl_f 1Ilhkljh_ggZy tion meets this goal: class-subclass-ty
jZ[hlZzgghc f _Ih~bdb dZjlZ eZ\b ¢ subtype-species. Sakhalin Island and
hkljh\Z KZoZebg_ b Dmjbevkdbc¢ Kuril Islands have 3 classes (mounta
riz[_ 000 kh™ _j bl gZb[he__ i coastal, plain), 16 subclasses, 76 tyf
k _l]h~rgyrgbc ~_gv k\_" _gby h e:.: 99 subtypes, 114 species of avalanche
kZzo b h[ bo j_"bf_gZ bkke_ "~m_ osystems. On the basis of the develo
lj_~ezZ]Z fu_ f_Ih~"heh]bqg_kdb_ technique, a map of avalanche geos
kljh_gby f-ked#dh_~g_fZkrlZ[guo dz tems of Sakhalin Island and Kuril Islan
guo ] _hkbkl_f ~ey g _bamqg _ggu on a scale of 1:1 000 000 was creat
guo | _jjblhjbc ihalheyxl| jZajZ[Z The map contains the most complete
"Zgb_ dzjl "ey hp_gdb eZ\bggh date information about avalanche pi
Ney j_r_gby gZmqguo aZ”~Zqg |Z cesses and theirregime in the study a
\Zgby gZ jZggbo klZ~byaukldZd Methodological principles of constru
kdbo jZ[hl DZjlZ iha\hey | hp_ tion of small - and medium-scale maps
kl _i_gv \ha”_ckl\by eZ\bgguo ijl avalanche geosystems for unexplo
_dlu b khhjm™ _gby \ aZ\bkbfhklb and poorly studied areas allow to deve

Dzazdh\ G : @bjm_\ KFIKEZ\bggh_ ] _hkbkl fu hkijh\Z KZoZebg b [ .
/'=b~jhkn_jZ Hizkgu_ ijhp_kku b y\e<gBy K328380LDOI: 10.347534S.2019.1.3.006 32¢



https://doi.org/10.34753/HS.2019.1.3.006

2019| Vol.1, Iss.3 HYDROSPHERE. HAZARD PROCESSESND PHENOMENA

b j_"bfz wdkiemZlZpbb Ihemc the content of such maps for the asse
NZxl \hafh ghklv m _ gZ jZggbo ment of avalanche danger both for sa
Ibjh\Zgby hij_"~_eylv g_h[oh”bf ing scientific problems and at the ea
gby b h[tzf baukdZl_evkdbo jZ[I stages of design and survey work.
oh”bfuo azljzl gZ baukdZgby b
ijh\_~_gb_ aZsblguo f_jhijbylbc Keywords: avalanche, avalanche pr
Dexq_\u_ kebX¥XbgZ eZ\bgguc cess, avalanche geosystems, litholo
eZ\bggZy ] _hkbkl_fz-klgdllh]lg B hH stratigraphic complex of snow cove
kdbc dhfie_dk kg_"gh]h ihdjh\Z syngenetic avalanche, epigenetic a
kdZy eZ\bgZ wib]_g_Ibqg_kdZy € lanche

<\_~ _gb

Hij_ ~ e gb_dhebqg_kI\ _gguo o0Zjzdl _jbklbd eZ\bgguo ijhp_kl
jZggbo klzZ"byo {dpraukldyhl _evkdbo jzZ[hl ijb jzZajzZ[hld_ ijh]jzff
| _jjblhjbc hl eZ\bg gZmqgguo bkke_~h\Zgbyo b ijhg__ Ij_[m_I ij
ithe \uo baukdzZgbc qlh g_ \k_]J*"Z p_e_khh[jZagh b \_kvfzZ azZljzlgt

< |Zdbo kemgZyo p_e_khh[jZagh hij_~ eylv ozZjzZdl_jbklbdb
ZgZeblbq_kdb khklzZbeky fgedBkriZ[gu_dZjlu ijhyle_gby eZ\bgguo
b jZzajz[Zlu\Zy bo kh”_j Zgb_

LjiZ*"bpbhgguc ih”oh” d hp_gd_ eZ\bgghc hizZkghklb [I_jjbl
\u”_e _gbb Ibih\ eZ\bghhiZzkgh]h j_ev_nZ oZjZdl_jguo ey bkke _ "n

< hI®” _evguo kemqgZyo \ky |_jeblhjhykidEdA ]t | [ulv ij _~klZ\e
hrgbf Ibihf eZ\bghhiZzkgh]l]h j_ev_nZ LZd g_dhlhju_ bkke_~h!
hKZoZebg_ b Dmjbevkdbo hkljh\Zo ebrv Ijb |Ibiz eZhélhthgZkgh]h

= h]jZnby eZ\bg LihrdbgZz @

Hkgh\ghc mijzd d kms_klI\mxsbf f _Ih*heh]byf kha”“Zgby dZjl «
| jjblhjbb f_edh]h b kj_~g_]h fZkrlZ[Z aZdexqgZ _Iky \ hlkmlkl\bb |
hp_gd_ bgl_gkb\ghklb ijhy\e _gby eZ\bgguo ijhp_kkh\ qglh fjb\h~bl
ijb hij_~ e _gbb ]jZgbp eZ\bghhiZkguo jZchgh\ b hp_gdWo o0ZjZ
ijhp_kkh\

G_kfhljy gZ Ih qglh \ Jhkkbckdbo b Yihgkdbo bkihdgghddo >E
Kh\_Ikdh]h KhxaZz B\Zgh\ B\Zgh\ <Zkbev_\ DzIZz
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= _h]jZnby eZ\bg LihrdbgZz -erléAkudkg] _kgmjkh\ fbjz
DZazdh\zZ Eh[dbBgaolskiyet al @ kh~_j zZlky fghlhgbke_ggu_ k\
eZ\bgZo gZ h KZoZebg_ b gZ Dmjbevkt®bd HKIjMZb\& bahgzle£vg!
dZjlu eZ\bgguo ijhp_kkh\ gZ wlhc | _jjblhjbb g _|

J Jmeyjgu_ bkke_"h\Zgby eZ\bgguo ijhp_kkh\ gZ kdbkZoZe
hkljh\Zo ijh\h”~ylky k ] KZoZebgkdh\ZMwv &Ky pmibghKZozZebgk
hi*" e gby ><@> KZoZebgkdh_ hl* e gb_ F:GIH GBP ©=_ h”"bg
eZ\bgguo b k_e \uo ijhp_kkh\ KN ><=B ><H J:G eZ\bggZy klzZgp
wdah]_gguo ]_h”bgZfbq_kdbo ijhp_kkh\ b kg_"gh]lh ihdjh\Z KD; K:I

>h gZqZe& |h"XKX \_dZ bkke_"h\Zgby eZ\bgguo ijhp_kkh\ ijh
hkgh\ghf gZ x]_ h KZoZebgzZ ]*"_ KZoZebgkdbf M=FK d\bgglio[ueh
klZzgpbc < ] [ueZ khanZgZ kg _]JhezZ\bggZy klZgpby gZ Dnm
hlZjZfmrb] < gZq@dh™ X \_dZ [ueb kha”Zgh kg_]lheZ\bgguo klZgp
gZklb h KZoZebg

< ] G : DzZazZdh\uf KZoZebgkdh_M=FK J[ueZ hpZgbah
wdki_"bpby gZ QZzZflbgkdhf i_j -\K£2oZeblgklidbgghlhju Kj _"gbc KZc
A_ckI\h\Z\rZy "h dahgpZX \_dz

< - 9- ]hAXX \_dZ KZoZebgkdh_ M=FK Z azl_ f KH

GBPO=_ h”"bgzZfbdzZz2 b eZ[hjZlhjby eZ\bgguo b k_e \uo ijhp_kkh\ |
j_]Imeyjgh hjl]Zgbah\u\Zeb wdki_~bpbb ih bkke_ ~h\ZgbKZeoZ\@lguo i
b gZ Dmjbevkdbo hkljh\Zo

LZdbf h[jZzahf [ue kh[jZg h[rbjguc ihe_\hc fZl _jbZe h eZ\bg
hKZoZebg_ b gZ Dmjbevkdbo hkljh\Zo H~MggdklHYs jhzeéj wilhlb 7
kbkl _fZlbabjh\Zg g_[ue Z iheghp_gguo dZjl eZ\bgguo bbophkkh\ g
kha"Zgh g_ [ueh

KharzZgb_ DZ~ZkljZ eZ\bg KKKJ >DZ~Zklj eZ\bg KKKJ (
kl _i_gb ihal\hebeh kbkl_fZlbabjh\ZIlv *"Zggu_ h eZ\bgZo

Djhf_ Ihl]h \h fgh]lbo jZ[hlZo kh” _j Zlky hrb[hggu_ "~Zggu
ij_~klZ\e _gby h eZ\bgguo ijhp_kkZo gZ h KZoZebgljh\wZogZ
[EZ\bghhiZkgu_ Khdhgkudh]h KhxaZz <heh”bqg_\Z = h]jZnb
LihrdbgzZ :leZk kg-eghh\uo j_kmjkh\ flbjz
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IhklZgh\dZ ijh[e_fu

Ex[hc keh guc nbabg_kdbc h[t_dl beb kh\hdmighklv h[t_dlh)
kms_ kl\mxl| nbabg_kdb_ k\yab fh gh hibkzZlv §Zk]nbjaPq ehdkigph kbkl
] _hliZnbqg_KkdhblhjbZevgh_ h[jZah\Zgb_  h[t_~bgzggh_ ihlhdzZfb \_s
bgnhjfZpbb h[ezZz”"Zxs__ kljmdImjhc nhjfbjmxs_cky ba we_f_glh\ h
b bo klya_c k \g_rg_c kj_~hc fh'gh hibk2lKkhdzuz [@hkb&EZ\guofb
k\hckI\Zfb ] _hkbkl_f y\leyxlky p_ehklghklv wf_ j~" glghklv kljmdl
kha~rz\zZIlv b ihA™_j"b\Zlv \ukhdmx kl_i_gv \gmlj_gg_c mghjydhg _gg
wgljhib_c \aZbfhk\yazZzgghklv kbkl_fu b kj_"u b _jZjobqgghk
mklhcgb\hklv fgh  _kI\_gghklv hibkZgbc | _jjblhjbZevghklv "bgZfb

Ihkdhevdm eZ\bggu_ ijhp_kku dZd b ex[u_ “jm]b_ ijbjh”*gu_
eb[h | _jjblhjbb ~he gu jzZzkkfzZljb\zZlvky \ k\yab kh \k_fb ijbjh”"g
ijhl_dzZxsbfb gZ g_c¢ fu bf__f \k_ hkgh\Zgby hibkZlv h[hEh[e_gc
dhlhjhc jZa\b\zZxlky eZ\bggu_ ielZzpbgkhmx dEchkbrl"He I\hjyxsmx
\ur_i_j_gbke_gguf mkeh\byf

F lhAbdZ

;hevrbgkl\h bkke_"h\Zl_e_c¢c bamqgZxl ezZ\bggu_ ijhp_kku |
bkke_ "h\Zgby jZkijhkljZzg_gby eZ\bg ih I_jjblhjbb bkoh”y bh mijhs
eZ\bgghf ijhp_kk_ dzZd h n_ghf_g_ \uaulzZ _fhf ij_bfmsdkfldh ggh
nZdlhjzfb

HrgZdh [_a h[tykg _gby nbabg_kdhc kmsghklb eZ\bgguo ijl
\u\_klb aZzdhghf_jghklb jZkijhkljZg_gby b j_"bfZ eZ\bg

>ey jZkqgzlZ ozjzZd!| _jbklbd ezZ\bgguo ijhp_kkh\ ZgZeblbg_kdbf1
jZajzZ[hlzgu f_lh”"heh]bq_kdb_ ijbgpbiu -itbklklh_ddyfzZfkrddhguo dZjl
eZ\bgguo ] _hkbkl_f "ey fZehbamqg_gguo jZchgh\ kj_~g_Jhjvy b gba

F Ih"heh]bq_kdb_ ijbgpbiu iheh™ _ggu_ \ hkgh\m ij_"eZ]
ihkljh_gby b jZajzZ[hldb kh”_jZgby dZjl eZ\bgguo ]_hkbkl_& hkgh)
kbg_jl_Ibg_kdhf \ha”_ckl\bb nzZdlhjh\ eZ\bghh[jZzah\Zgby gzZ
] _hkbkl_fu

lj_~klzZ\e_gb_ h ezZ\bgghc ]_hkbkl_f_dzZd h Ijb]]_jghc ]_hkbl
DZazZdh\ [@ \ dhlhjhc ijhbkoh”yl ijhp_kku kZfhhj]ZgbajZzpbb m
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[W[_ebg] Ozd_g @ iha\hey_ | mI\_j " ~ZIv qlh \_~"msmx jhev \
bljzxl nbabq_kdb_ ijhp_kku ijhbkoh”ysb_\gmljb kg_"ghchlhesb
iheh™ _gb_ ihalhey | \u”_eblv ~hfbgbjmxsb_ ]jmiiu nZdlhjh\ ez
eblheh]bqg_kdb _ kg "9gZy IhesZ b ijhp_kku _z ~bZ] g_aZz
] _hfhjnheh]lbqg_kdb_

Dhebqg_kI\_ggh hibkzZlv kljh_gb_ kg_"ghc Ilhesb \ ezZg”rZnlz
hij_ ~ eylv _z ~ey g_bamqg_gguo | _jjblhjbc gZ hkgh\_ bo khihklZ

ZgZeh]zfb ihal\hey | I _hjby w\hexpbb djbklZeehfhjnheh]bqg_kdhc ki
>Lmrbgkdbc Dhehfup >j \beh DZazZdh\
Kazakovetal., 2012; Sokratov, Kazakov, 201 hehfup DZaZdh\ @ Bkihev

f _Ih~ h\ djbklZeehfhjnheh]bg_kdh]lh ZgZebaZ kg_*-dlg¢btdZ€pbhpgeug”
k\hckI\ kg_"gh]lh ihdjh\Z ihalhey_ | ih*“hclb d hibkZgbx kg_"ghc lhe
[DZaZdh\ DZazZdh\ @ |Ih _klv jZzkkfzZljb\Zlv kg_"gmx lhesm \ e
dZzd eblheh]bq_kdbc dhfie_dk

Ih~"h[guc ih”oh” ihalhey | ihkljhblv mgbnbpbjh\Zggdixe hZdkh
deZkkbnbdzZpbb ezZ\bgguo ] _hkbkl_f hldjul\Zxsmx \hafhlghxkllw dhfi
kh~ j"Zgb_ dzZjl eZz\bgguo ]_hkbkl_f dzd Ijb]]_jguo ]J_hkbkl_f jZa
bg\Zjbzglzf

Dzd ih"kbkl_fgzZy _"bgbpZabdgeéewvgmighkbkl fu eZ\bggZy ]_Hh
fh™ I [ulv hibkzZgz \ khhlI\_Ikl\bb k h[sbfb ijbgpbiZfb hibkZgby
>Q_j_rdbg Dhghgh\ Lbs_gdh @

ljbgpbi deZkkbnbdZpbb mklzZzgZ\eb\Zxsbc g_h[oh”bfhkl
agZq_gbc izjzf_Iljh\ kbkl_fu < khhiI\_Ikl\bb k wlbf ijbgpbil
|Zdkhghfbg_kdZy rdZeZ eZ\bgguo ]_hkbkl_ f [ZabjmxsZyky gZ
eZg”rZnlguo deZkkbnbdZpbc >DZazdh\ >j \beh @
ljbgpbi fgh]lhmjh\_ggh]h hibkZgby kh]JeZkgh dhlhjhfm h[t_d

hibkZgbb ~he” g [ulv hibkZg dzZd we_ f gl [he__ rbjhdhcglbkl_ fu
dZzd keh'gZy kljmdImjz \gmlj_gg__ kljh_gb_ dhlhjhc gm gh ij_*»
kl i _gvx " |ZebaZpbb

< khhil\_Ikl\bb k wlbfb ijbgpbizZfb b k bkihevah\Zgjghflhijbgpl
ZgZebaz jZajZ[hlZgu ijbgpbiu hibkZgby eZ\bgghc J\Ih&tklolkIfufu Zd f

HArgZ ba hkgh\hiheZ]Zxsbo b~ ¢ e_"Zsbo \ hkgh\_ ij_"e.
ihkljh _gby dZjl eZ\bgguo ] _hkbkl _f aZdexqZ_Iky \ Ihf ql
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] _hfhjnheh]l]bgq_kdh_ b eZg”rZnlgh_ kljh_gb_ b debfZl |I_jjblhjbb «c
ijhp_kkh\ \ jZaebqguo _]h nZaZo jZkkfzZljb\zZxlky dzZd we_f_gl
jZa\b\Zxs_]lhky \ Ijb]]_jghc JehAWbkdht Jthkbkl_f_

:e]lhjblf kha~Zgby dZjl eZ\bgguo ] _hkbkl_f hkgh\Zg gZ Kk
] _heh]bg_kdbo |]_hfhjnheh]bg_kdbo eZg”rZnlguo gb\Zevguo b ]
mkeh\bc nhjfbjh\Zgby b w\hexpbb eZ\bghk[hjh\ b kg_"gh]h ihdjh\
eZ\bgguo ijhp_kkh\ gZ bkke_"m_fhc | _jjblhjbb

Dhfie_dkguc ih&=dh”™ ] d hp_gd_ bgl _gkb\ghklb ijhy\le_gby e
ijhp_kkh\ mgblu\Zxsbc hkh[_gghklb ] _heh]bg_kdh]h ] _hfhj
eZg”rZnlghlh kljh_gby | _jjblhjbb iha\hey_ | \u~_eblv |I_jjblhjbb k
eZ\bghh[jZah\Zgby b o0zZjzdl_jbklbdzf ezZAEgguo IhhxekkdZ + keb
gZoh”ylky \ jZaguo ] _h]jZnbg_kdbo hdjm]Zo

<ur_baeh  _ggu_ \aley™u gZ eZ\bgguc ijhp_kk ihalheyx!| \uJ[jZ
] _hfhjnheh]bgq_kdb_ eZg”rZnlgu_ b eblheh]bg_kdb_ nZdlhju eZ\bg
hkgh\guo djbl_jb_\ \u®_e _gby |IZdkhghfbg_kdbo _"bgbpguojZjobqg
] _hkbkl_f

lj_"~eZ]Z _fu_ ih”oh”u iha\hebeb jZajzZ[hlZlv ke_"mxsb_ f
ijbgpbiu hp_gdb ezZ\bgghc hizkghklb I_jjblhjbb dzZd f_Ilhghdb ihklj
] hkbkl_f ey fZehbamq _gguo | _jjblhjbc >DZazZdh\ >j \beh

AZ\bkbfhklv 0Zjzdl_jZ b kdhjhklb f_IZfhjnbafZ kg_"ghc lhe:

\f_sZxs_]h ezZg”~rzZnlZz

Ki_dlj Ibih\ kljzZIb]jZznbg_kdbo dhehghd ~ey ex[hc |_jjblhjbb [
ihebfhjnghklvx z eZg”rZnlgh]l]h kljh_gby kl i _gvx ]b~jhfhjr
lZdkhghfbq_kdbo mjh\g_c eZg”~rzZnlz b ki_dljhf Ibih\ f_I_hjjtheh]bqg_
k ahgzZ EZg”bgnbghZzpbhggu_ k\hcklI\Z kg _"gh]h ihdjh\Z iha\heyxl '
Z™_d\Zlgmx dZjlbgm khklhygby b jZa\blby kg_"ghc lhesbthgZ ex[hc
eZg”™rZnlguo b debfzZlbqgq_kdbo o0ZzZjzdl_jbklbd F _Ih~"bdz djbklZe
ZgZebazZ kljmdImju kg_"ghc lhesb >DhehfupSokratov, Kazakoe, 2012
Dhehfup DZaZzZdh\ @ ihal\hey | jZkkqgblZlv \j _fy ihy\e gby
kg "ghc lhes_ b hij_~ eblv \j fy gZklmie_gby gZb[he__ \ _jhylgh]h
wib]_g_Ilbq_kdbo b iheb]_g_Ibg_kdbo ezZz\bg Z 1Zzd _ hp_gblv bo \_
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K_~bf_glzpby b ~bZ] g _a kg_"ghc Ilhesb \_"msb_ d nhjf
eZ\bghhiZzkguo kehz\ ijhbkoh”~yl \ hij_~ ezgguoeZibpZlo[hjZev r
yleyxsboky gZklvx eZ\bgghc ] _hkbkl_fu

HibkZgb_ eZ\bggh]lh ijhp_kkzZ dzd g_ij_julgh]h ijhp_kkZ
ljb]]_jghc ]1_hkkilelz\fbgghc ]_hkbikla\they | ZgZeblbqg_kdb hij_~_eblv
o0ZjzZd!l_jbklbdb eZ\bgguo ijhp_kkh\ gZ g_bamq_gghc |_jjblhjbb

Fhinhf_ljbgq_kdb_ o0zZjzdl_jbklbdb ezZ\bghk[hjh\ b dzZd ke_*
b kl i _gv bo \ha”_ckl\by gZ hdjm Zxsb_ kbkl_fu jZREglwdzZklky
] _heh]lbg_kdhf kljh_gbb b ozZjzdl_jbklbdZo j_ev_nZ

LZdkhghfbgq_kdZy rdZeZ eZ\bgguo ]_hkbkl_f jZajzZ[hlZgZ ¢
ihkljh_gby IZdkhdghhlhbbtdeZkkbnbdZpbb b kbkl_fZlbazZpbb keh gh
h[fezZzkl ¢ ~ _ckl\bl _evghklb

< hkgh\m \u~_e_gby kZfhc djmighc IZdkhghfbgq_kdbb _“bg
eZ\bgguo ]_hkblelzKkkiheh” gu fhjnhkljmdIimju j_ev_nZ >Smdbg (

NZdlhju eZ\bgguo ijhBgkkdkRb\ghklv ijhyle gbyjleZ\kgibo
0ZjzZdl_jbklbdb hij_"hlgkVgufb ]jmiiZfb nzZdlhjh\ ba dhlhjuo i_j
yleyxlky “hfbgbjmxsbfb

| _j\Zy ]jmiiz nzZdlhjhy_heh]lbqg_k&&Z\bghk[hju nhjfbjmxIlky
] _heh]lbg_kdbfb ijhp_kkzZfb '\ qgzZklghklb ijhp_kkzZfb dmjh&abb b
h[jZzah\Zgby fhjnheh]bg_kdbc Ibi b iehsz”v eZ\bghk[hjh\klbbZkmffZ
k_Ib hij_~_eyxlky kdhjhklvx mdzZazZgguo ijhp_kkh\ dhlhjzy \ k\h
khklz\zZ ]lhjguo ihjh”~ b \hajzZklZz ]_heh]bg_kdbo ihkljhZglbqgKkEbz\ |
ihdzazl_eb ihjdhwanbpb_gl dj_ihklb [Zee mklhcqgb\hklb b Kk
jZa”~"Z\eb\Zgbx iha\lheyxl hij_~ _eblv kdhjhklv \u\_Iljb\Zgby ihjh”
jZkqe_gzgghklb kdehgh\ b jzZkkqgblzlv 1Zdb_ o0Zjzdl_jbklbdb
ij_h[ez"Zxsbc fhjnheh]bq_kdbc Ibi kj_~gyy iehsZ”v b ImklhlzZ k_IEk

GZzZijbf_j ]hju EZfZghg aziz”gh_ ih[_j_"v_ h KZoZebg keh"
ihjhr"Zfbzg”™_ablzfb b ~ZpblZfb [Zee mklh¢qgbdhwibnbipjth”rgl dj_ihkl
ihjhn~ ! khijhlb\e _gb_ jZarzZ\®@b\zZ fthkRf+g kfhljy gZ Ih qglh djmlbz
kdehgh\ ij \ur?Z _hqg_gv keZ[h jZkge_g_gu ~_gm~Zpbhggufb ijhp_kk
iehszZ”b eZ\bghk[hjh\ ij_\urzZxl 12 iehsz”v ihjZz zgghklb | _jjbll
ijhp_kkzZfb ~hklb]Z_I ]mklihlZ k_IB-ezyZgdkA{tfz¥uteZ\bg fh]ml
ij \urzZlv 000f* h~rgzZdh \ke_ ~kl\b_ djmlbagu kdehgh\ \ ahgZo hlj
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kms_kl\h\Zgby ]J]hfh]_gghc kg_"ghc lhesb g_ “hklZlhggh ~ey Ih]h
I_j_djbklZeebazZpbb ij_\ukbe agZq_gb_ < j_amevlZlh\&@thkv ij_
kg _]1Z h[tzfhf fO@p f3

GZijhlb\ gz ih[_j_"v_ LzZlzZjkdh]h ijheb\zZz f_""m ]hjh~Zfb
G _\ _evkd djmluz kdehgu keh _ggu_i_kgZgbdZfb b Ze_\jheblZfb
[Zee mklhcqgb\hklb lihjhdhwnnbpb gl dj_ihklb2-ihjkhijhlble_gb _
jZa"Z\eb\zZ _fBGA-b +d] kf jZkge g _gu ]Jmklhc k_lvx ~_eh[h\ i¢hsZ"vX
aZeh  _gguo ih wjhabhgguf \j_azf \ dhlhjuo nhjfbjmxlky eZ\kL
g _[hevrh]lh h[tzfZ000f® ;hevrZy djmlbagZ kdehgh\ \ ahgZo hlju\
ihal\hey | gZzdzZieb\ZIvky kg_"ghfm ihdjh\m ~hlalZldglgh & [ltlzés begd\ b b
g \ _ebdb lehsz”rgZy ihjZz zgghklv | _jjblhjbb ezZ\bggufb ijhp_kkZ
]mklihlZ k_Ib eZ\b gk [ hg &\

GZ ijbfudzZzxs_f k k_\_jZ mqgzZkld_ k ZgZeh]lbqgufb ]_hff
0ZjzZdl_jbklbdzfb ] G_\_evkd iehsz”gZy ihjz zgghklv |I_jjblhjbb e
khklz\ey | kj_~gyy iehsz"v ®&bl\bgHE[hjmkthlZ k_Ib eZ\bghk[h
10- gZ dfEZ\bghk[hju aZeh  _gu ih ~_gm~Zpbhgguf \hjhgdzZf b hil
Kdehgu \ ahgZo hlju\Z eZ\bg f_g__ djmlu_ q_f gZ iz_NeZmhs"Zjymq:
g_fm \ kg_"gu_ abfu IlhesbgzZz kg_"gh]lh ihdjh\Z ~hklzZlhqgh \_
dhwnnbpb _glZ i _j djbklZeebaZpbb kg_"ghc lhesb fh | "hKIb]Zlv
h[tzfu eZ\bg a”_kv ~hklb]Zx\ kj_~g_hdheh £ 1IjbgbgZ jZaebqgby
aZzdexqgZ _ |ky \ Ihf qglh \ wlhf jZchg_ eZ\bghk[hju nhjfbjmxlky gZ
ihjhrzfb f_g__ mklhcgb\ufb d ijhp_kkzf \u\_Ijb\Zgby bpblhhl\_1k
Ze _\jheblzZfb b ZjlbeeblzZfb [Zee mkllhcdbhWwrkibpithjlg? dj_ihklb ihjh
2- khijhlb\e_gb_ jZa~rZ\ehQ0®& fh#]bkt [he__ ih~\_j° _ggufb \ha”_ckl
wjhabhgguo ijhp_kkh\

< <hklhggdozZebgkdbo ]hjZo Kj_"gbc KZoZebg b \ KmkmgZck
KZoZebg keh _gguo mklhcgb\ufb d jZajmr_gbx f_ahlaffockdbfb
h[jZzah\Zgbyfb \ djmiguo ~_gm”"Zpbhgguo \hjhgdZo knhjfbjh\Zgu
eZ\bghk[hju [hevrhc iehsZ”Db b [he__ ]Z gZklh h[t_"bgzggu_
A”N kv kha”"Zgu mkeh\by ey gZdhie_gby fhsghc kg_"ghc Idteysb =z
eZ\bghhiZkguo kehz\ b azZjh ~_gby dZIZkljhnbqg_k®bd®d eZAbg h[tzfhf

<lhjZy ]jmiiZ nZdlhjhhfEjnheh]bqg \kdjhZ j ev_nZ b ]Jem[bgZ
jZkge _g_gby kem Zl hkgh\hc 7ey jZkqzlZ mdehgh\ eZ\bghk[hj
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"bgzZfbg_kdbo ozZjzdl_jbklbd eZ\bg \ qzZklghklb fozdkpjikedtgchc "Z
_klv hij_~ _eblv iheh _gb_ gb'g_c ]jZgbpu eZ\bghk[hjZ b eZ\bgghc

Fhjnheh]by eZ\bghk[hjh\ hdZaulZ | \Z'gh_ \ebygb_ gZ kljh_
eZ\bg < eZ\bgguo ] _hkbkl _fZo Kj_"~g _]h KZoZebgZ eZ\bghkyfhju efr
]Jem[hdh \J _aZggufb eZ\bggufb ehldZfb < j_amevlZl_ \ ahlhd Zddn
g_ jZkieZklu\Zz _Iky b dhgmku \ughkzZ eZ\bg ~Z _ fZeuo nh{tzfh\
lhesbgm < <hKlhggébgkdbo ]hjZo dhgmk \ughkZ eZ\bgu gh\h]h |
100- ffh _| ~hkib]ZIlv lhesbgu ~h f

< jZchgZo jZa\blby \medZgbqg_kdh]h j_ev_nZ ]hju EZfZghg |
0ZjzZdl_j ezZ\bghh[jZzah\Zgby j_]Imebjm_Ilky \hajZklhf \dlegZligib\q_ k¢
kljZlh\medZgh\ GZ ~ _ckl\mxsbo Jhehp_gh\uo \medZgZo ij_"klzZ\ey
\medZgbq_kdb_ dhgmku keZ[hjZzkge _gzggu_ wjhab_c¢c eZ\bghk
knhjfbjh\Zgu Bgl _gkb\gh_ \_Ijh\h_ \ha”_ckl\b_ nhjfbjm_1 lhe
ihebw”~jbq_kdh]h f_I e \h]h kg_]Z \ dhlhjhc azf_"e_gu ighp_kku
j_amevlZl_ bgl_gkb\ghklv ijhy\e _gby eZ\bgguo ijhp_kkh\ a”_k\
agZgbl _evghc djmlbagu kdehgh\ g_ihal\heyxsbo gZdZieb\BE¢tvky kg
fhsghklb eZ\bgu [hevrbo h[tzfh\ a”_kv nhjfbjmxlky hg_gv j_"~dh

GZ klZjuo \medZgbq_kdbo ihkljhcdZo [ZjjZgdhku jZ"bZevq
\_jrbgu “h ih~gh by kdehgh\ wjhabhggu_ [hjha”u aZjhkrb_ d_~
dzf _gghc [_jzahc ij_"klZ\eyxl kh[hc jZa\blu_ eZ\bghk[hju ehldh)
kg_"gZy lhesZ Zdlb\gh gzZdzZieb\Z_Ilky b ijhoh”bl iheguxh pkde i_
j_amevlzl_ a”_kv bf_xlky \k_ mkeh\by ~ey nhjfbjh\Zgby eZ\bg [}
1000 £.

Li_lvy ]jmiiZz nZdbhghidg~rZnlgu_ b eblheh]®gdjxdhb jbkibdb
kg _"ghlh ihdjh\zZz \ eZ\bghk[hjZo b hkh[_gghklb _]h w\hexpbb
eZ\bgguo ijhp_kkh\ b bo j_"bf < k\hx hg_j_~v aZ\bkkgfhlkdbohl e.
k\hckl\ kg_"gh]lh ihdjh\Z b kdhjhklb _]Jh w\hexpbb iha\hey | hp
eZ\bgguo ijhp_kkh\

< hlebqgb_ hl zZ\IhjDZjdghkezZ\bghhiZkguo jZchgh\ Kh\_Ikdh]h K
=_h]jZnby eZ\bg LihrdblgZzk kg -eghh\uo j_kmjkh\ fbjZz
mgbnbpbjmxsbo nZdlhju eZ\bghh[jZah\Zgby b hibku\Zxsbo ®Z\bgg!
]hjghc kljZzg_ dZd h~ghlbigu_ fu “bnn_j _gpbjm_f | _jjblhjbx \
]_hkbkl_fu g_ lhevdh \ aZ\bkbfhklb hl Ibih\ f_I_hjheh]imgekilbo b d
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gh b \ azZ\bkbfhklb hl Ibih\ \f_sZxsbo ezZg”rZnlh\ o0ZjZdl_jguo
eZg™rZnlh\ Ih _klv \u”*_ekyj2&ibllhhbg_kdb_ dhfie_dku kg_"gh]h ihc

Q_I\_jlZy 1jmiiZz nzdlibjhiht |_hjheh]bqykey Ikgbpbbjmxsbfb
nZdlhjzfb \dexqgZxsbfb Ijb]]_jguc f_ozZgbaf ezZ\bggh]h ijhp_
hij_~ eyxsbfb eZ\bgguc j_ "bf

AZdhghf_jghklb ijhyle_gby eZ\bgguo ijhp_kkh\ \ eZ\bgguo ]_I
hp_gblv bgl _gkb\ghklv ijhyle _gby eZ\bgguo ijhp_kkig\ gaZmfq edhdhaam
| jjblhjbb jZkkgblzZlv agZq_gby o0ZjzZdl _jbklbd eZ\bgguo ijhp_
kh~ j"Zgb_ eZ\bgguo dZzZjl JZkkgblZggu_ oZjzdl_jbklitha\lheyz\lbggu
hij_~ eblv oZjzdl_j bo \ha”_ckl\by gZ h[t_dlu khhjm  _gby b k_e
hp_gblv bo mya\bfhklv

>ey hp_gdb bgl_gkb\ghklb ijhy\e_gby eZ\bgguo ijhp_kkh\
dhfie_dkguc ih"oh” mqgblu\Zxsbc dZd hkh[_gghklb jm&ehihZyb |&Zeb f
b aZzdhghf_jghklb w\hexpbb kg _ "gh]h ihdjh\zZ \h \j_ f gb b _ijhkljZ
ijbjhrguo mkeh\b&ZgazZzenbg b gZ Dmjbevkdbo hkljh\Zo hij_* ey | |
eZ\bgguo ijhp_kkh\ qglh gZoh”bl hljz" _gb_\ fgh]hh[jZabb eZ\bggu

DzZjlz ezZ\bgguo ]_hkbkl _f h KZoZebg b gZ Dmjbevkdbo
1:1 000000 {bkmghd ihkljh _gZ dzZd dzZjlZz jZchgbjh\Zgby | _jjblhjbb
ijhyle _gby eZ\bgguo ijhp_kkh\

F_Ih~"heh]bq_kdb_ ijbgpbiu ihkljh_gby dZjlu ©EZ\bggu_ ]_hkk
Dmjbevkdbo hkljh\h\2 hkgh\Zgu gZ eh]bg_kdhc ihke_"~h\ZIl_evgh
debfZlbg_kdbo mkeh\bc nhjfbjh\Zgby b w\hexpbb kg_"gh]h ihdjh\
\j f gb hp_gd_ bgl _gkb\ghklb ijhyle _gby eZ\bgguo ijhgpu&kh\ b
ijhp_kkh\ gZ bkke_~m_fhc I_jjblhjbb

F Ih"heh]bqg_kdhc hkgh\hc Ze]hjblfZz ZgZebazZ nzZdlhjh\ eZz\
hij_~ e _gby bo ozZjzdl_jbklibd y\ey Iky b_jZjobq_kdZy rdké&X nzdlt
jZa\b\Zxsboky \ eZ\bgghc ]_hkbkl_f_

Wlhc p_eb hiI\_qZ | b_jZjoby IZdkhghfbq_kdbo mjh\g_c deZz
] _hkbkl_f delzkkeZKbitih~lbi db"

, DeZkgzZb[he_ _ djmigZy lZdkhghfbq_kdZy _“bgbpZ h[t_"b
] _ hkbkl _fu knhjfbjh\Z\rb_ky \ h”ghlbiguo fhjnhkljmdImjZo j_ev_
mjh\_gv deZkkZ ezZ\bggupZ¢hlgkbkdhfihghf Jjmiiu nZdlhjh\ eZ\bghh[jz
aZ\bkysbo hl fZzdjhp”egylldggu J _adh jZkgqe _gzgguc Zevibghlbiguc
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oj_[Ih\ k jZza\bluf jZzklbl_evguf ihdjh\hf kharZz|l mkeh\by *"ey gZb[h¢
eZ\bgguo ijhp_kkh\

., Ih~rdeZkk eZ\bgguo Juhkékllky ih b glbqghklb ] _hfhjnheh
kljmdImj >:leZk KZoZebgkdhc h[eZKklb ce_dkzZg”jh\ @
hij_~ ezggufb fhjnhf_Ijbg_kdbfb b fhjnheh]bgq_kdbfb hkh[_gghkly
] heh]l]bg_kdbo ihjh”r >:leZk KZoZebgkdhc h[eZklb =_he
DZjlégblheh]lbg_kdbo dhfie_dkh\« @ B_jZjobqgq_kdbc mjh\_gv
] _hkbkltfjmiiz ez\bghk[hjh\ bf_xsbo [ebadb_ fhjnhf_Ijbg_kdb_ ¢
=jZgbpu ih*"deZkkh\ ezZ\bggua”] elyletbkiv f\ \ukhlghf ~bZiZahg_ \
gZoh”~blky “ZggZy ]_hkbkl_fZ < jogyy bo ]ljZgbpZ hij_~_eygezZkv \u
gb gyy]iZgbp _c¢ ij_~ evghc ~Zevghklb \u[jhkZha&Zdbg > D hld br
Gb ' gyy ]ljZgbpZ ezZ\bggua ] MWkbKIl hfij ~ ezgghc \ukhlghc ijb\yadb
dhe_[ZIlvky \ rbjhdhf ~bzizahg_ azZ\bkys_f hl ~Zevghklb \u[
ij_"hij_~ ey |lky i_j k_gq_gb_ bah]bik j_ev_nZ ]jZgbpzhihkbih*rde Zkk
Fhjnheh]lby b fhjnhf_Ijby ]_hfhjnheh]bq_kdbo kljmdImj ihalheyx!| h
agZqg_gbc izjzf_ljh\ ezZ\bghk[hjh\ hij_~ eblv bo fhjnheh]bqg_kd
;eZ]lh\_s_gkdbc @ b ]mklhlm bo k_Ib 0OZzZjzdl_jbklibdb &Z\bghk
wlhf IZdkhghfbq_kdhf mjh\g_ ij _h[eZ”"Zxsbc fhjnheh]bqg_kdbc Ibi
iehsZ~v dhebqg_klI\h eZ\bghk[hjh\ gZ ih]Jhgguc dbehf 1]

LbeZ\bgguo ] _hkbkllZztdkhghfbq_ _kdzZy _~bgbpZ \ur_e_
debfZlbq_kdbf nzdlhjzf eZz\bghh[jZzah\Zgby kj_~g_fghlhe_&& c km
k_ahg ijh*he bl_evghklb aze_]lzZgby kg_"gh]lh ihdjh\Z gZb[hev
kg_"ghlh ihdjh\z ih ihkljhygdghec gZ f I _hjheh]bq_kdhc ieh
]Jb~rjhf_I _hjheh]lbg_kdhc klZgpbb b \_Ijh\hfm i_j_ jZkij_~_e_gbx Kk
f I _evx =jZgbpu Ibih\ eZ\bggubij]*hkbkglu fgZ hkgh\_ debfZlbq
hkh[_gghkl_c | _jjblhjbc qlh kh]JeZkm_Iky k debfzZlbg_kdbffb ijbjh
hKZoZebg b gZ Dmjbevkdbo hkljh\h\ >:leZk KZoZebgkdhck\m A
\aylu fZIl_jbZeu gZ[ex”_gbc hihjguo ”"ey debfZlbg_kdbo jZch
ihemg_ggu_ ba him[ebdh\Zgguo bklhgqgbdh\ >KijZ\hq3a88, ih d¢
GZmgqgighdezZ~ghc kijZ\hggbd« FZIl_jbZeu gZ[ex”_gbc aZ hkz"d

, 9 Ih~lbi ezZ\bgguo ]_hkbiglz frZgghf IZdkhghfbq_kdhf m
o0ZjZdl _jbamxlky ]jmiiu eZ\bgguo ]_hkbkl_f k [ebadbfb mkeh\byfl



2019| Vol.1, Iss.3 HYDROSPHERE. HAZARD PROCESSESND PHENOMENA

hkz~dh\ b koh~gufb ozZjzdl_jbklbdzfb kg_"gh]lh ihdjh\Z \ ahg_
eZ\bggh]lh j_"bfZz

GZ wlhf IZzdkhghfbgq_kdhf mjh\g_ ZgZebabjmxlky f | _hjheh]b
gZb[hevr_c kl_i_gb \ebyxsb_ gZ “bgzZfbdm eZ\bgewgZiyhpmKka\
IN\zjruo hkz~dh\ aZ k_ahg kmffu hkz*dh\ azZ kg_JiZ”hb la X rkfihatb
hkz~rdh\ [he_ ff b fZdkbfZevgZy \ukhlZ kg_"gh]lh ihdjh\Z \ ahg_
hibkzZgby ih”lbih\ gz "~Zgghf 1Zzdkhghfbg_kdhf mjh\g_ Jhjgh]h ¢
fZl _jbZeu gZ[ex™_gbc zZ\lhjh\ ~Zggu_ hkzZ~dhf_jguo kg_]hf_jguo
lzd"_ k\_"~_gby ebl_jZlmjguo bklhggbdh\ >:leZk KZoZebgkdhc h[eZ
debfZlm KKKJ FZl_jbZeu gZ[ex”_gbc aZ hkzZ"dZfb« @

9 <b”™ eZ\bgguo ] WwWwhokdyflky gZ hkgh\_eblheh]bg_kdbo kg_
b eZg”rZnlguo >Ebl_gdh @ nZdlhjh\ ezZ\bghh[jZah\Zgby h[mk
kljmdImjguo ij_h[jZah\Zgbc kg_"gh]h ihdjh\Z \ eZ\bghk[h]_ a&zZjzdl
kg_"ghc lhesb b ijhkljzgkl\_ggmx baf_gqgb\hklv _z kljmdlm@dju qlh
\j fy gZklmie_gby i_jbh”~h\ gZb[hevr_c \ _jhylghklb nhjfbjh\Zgb:
hizkgh]l]h ]1_g_Ibg_kdh]hwibdZgkZbgt kdbo b iheb]_g_Ibg_kdbo Kk
i_j_djbklZzeebazZpb_c kg_"ghc lhesb Ih _klv \j_fy gbkkmveghgby i
eZ\bgghc hiZkghklb bo fZdkbfZevgu_ h[tzfu b %blgdibbgGXdwl|hfoZ
mjh\g_ hij_ " eyxlky hkh[_gghklb kljh_gby kg _"ghc Ilhesb o0&d;Zdl_j¢
]_hkbkl_f ijb\h~ylky dhebq_kI\_ggu_ iZjzZf_lju hibku\lZxsb_ kljh_g

Kg_"guc ihdjh\ \ hrghlbiguo eZg”rzZnlZo ijzZ\dZdgdphhe@hBku\ZIl\
kljZlb]ljZnbqg_kdbc dhfie_dk kg_ gjhdohtMydpc\zk_~bf_glZpbx b *"bzZ]_
koh”"guo ]Jb~jhf_| _hjheh]bq_kdbo b ] _hnbabq_kdbo mkeh\byo b nhj
abfu ki_dlju kljZIb]jZznbg_kdbo dhehglkflebgdbyftbcklihpmsbmjhc |_dklm
kljZlbnbdZpbdhebq_kI\h b IlhesbgZ kg _bgnumalkgehkiibfb ozZjzdl_jbklbc
[Kazakov N : etal DZazdh\ @ Kg_"guc kehc il pdxa ik ZlynmixZ d
lhesmdZdhjfZpbx

EblhehRhzZIb]jZznbg_kdbc dhfie_dk kg_"ghlh ihdjh\Z nhji
wlhexpbhgbjm_ | \ dhgdj_Ighf eZg~rZnl_ih” \ha”_ckl\b_f \k_c kh\h¢
\ gzf nbabq_kdbo ] _heh]l]bg_kdbo b ]_h]jZn®Bph kob\dexiploy Kl
A | _jfbgbjh\zgz \ _z oh”_ nhjfbjm_|ky kg_"gZ¥y dhlesjgu kljpndl
nbabq_kdb_ o0zZjzdl_jbklbdb dhlhjhc az~Zxlky ]b~jhf_I_hjheth]bq_Kk
mkeh\byfb \f sZxs_]h eZg”rZnlZ b fh]lml [ulv aZjZg__ jZkkgblZgu

340



=B>JHKN?J: HI:KGU? IJHP?KKU B Y<E?C LhflL <ui|l201¢

< h~”ghlbiguo eZg”rZnlZo jZkiheh  _gguo \ jZaguo j_]bhg:
[ebadb_ ih k\hbf izZzjzf |jZkle¢dlhlgdEhhbg_kdb_ dhfie_dku kg. <gh]lh it
jZaguo eZg”rZnlzZo ~Z _ \ h*ghlbigu_ abfu kg_"gZy lhedZplbfx | jZ
kKljmdImjm b | _dkImjm

IlhdzZzazl_ewykbhcqgb\hklib kg_"ghc Ilhesb \ eZ\bdghlelhg_kile gxlky
iZjZf_lju hibku\Zxsb_ kljh_gb_ b kl_i_gv ij_h[jZah\Zgby KkljmdIm
e _"yguo djbklZeeh\ b | _dklimju \azZbfgh_jZkiheh _gb_djbklZeeh)
hjb_glbjh\dZ hilbg_kdbo hk_c djbklZeeh\ \ kg_"ghf keh _

< dZq_KkI\_ [Zdbo iZjZf_1jh\ Z\lhju ki e kb b bZ gb u
i_j _djbklZeebddpbihjbggh]h jZkkehjgbhehfup bl @klmju3x)
>>j \beh DZazdh\ @ :kg_"ghc lhesb
D=H4/H, Q)
DcFr ™MZFH2 ™, (2)
D=H JH, 3)

1"~ HzxkmffZjglhyesbgzZ kg_"gh]lh ihdjh\Zz
Hi tkmffZjgZy IlhesbgzZ kehzB\dhfbgmgdh]h kg_]Z
Ho tkmffZjgZy |lhesbgZ kehz\ \uiheg_gguo djbklZeezZfb kd_e_|I
H<tkmffZjgZy lhesbgZ kehz\ k \hehdgbklhc I_dkImjhc
™ad+kmffZjgh_ kh~_j Zgb_ djbklZeeh\ kd_e_Igh]h dezZzkkzZ nhijf
™id+kmffZjgh_ kh*_gdjbgbZeeh\ \IRhpdpdlihjnghlh kg_]2z

Khg_lZzgb_ dhwnnbpb_glh\ iha\hey_| dhebq_klI\_ggh hibkzZl
lhesb |Z[ebp&x[hc i_jbh”.abfu
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LZ[ebpzZDhebq_kI\_ggu_ djbl_jbb \u~_ekljBybE&Ieh]kdbo dhfie dk
kg_“ghlh ihdjh\z

Table 1.Quantitative criteria for the allocation of lithological-stratigraphic complexes of snow pack

Dhwnnbphblhg| KI_i_dy h[jZah\Z Dhwnnbpb| KI_i_dgy h[jZah
jbggh]BEkkeh | kKljmdImfag_"ghc| | _dkimkg_"| gby_dkimkg_ g
kg "ghltesb lhesb ghdheshb lhesb
Coefficient of snow | Degree of snow pack stru¢ Coefficient of Degree of snow pack
pack secondary stra] ture (microstructure) trang snow pack tex- texture (structure)
ification formation ture (structure) transformation
Kbevgh i_j_djbkl
Kbevgh jZajuoé
>0,5 \ZggZy >0,3 _ anjeal
Highly loosened
Highly recrystallized
Mf_j _ggh i_j _djb Mf_j_ggh jZajl
>03-" 5 ah\ZggZzZy >0,2-" ,3 gzZy
Moderately recrystallized Moderately loosened
Kj_» i _j_djbkl]
-9 114 Kj_*g_ jZajuoe
>0,1-" ,3 \ZggZy >0,1-" ,2 _
. _ Medium loosened
Medium recrystallized
KezZ[h i_j_djbklZ . .
KeZ[h jZajuoe |
_ Weakly loosened
Weakly recrystallized

ljb ijhgbo jZ\guo mkeh\byo koh” ezZ\bg |I_f [he__ \_jhyl_g
\ur_ijb\_"zgguo dhwnnbpb_glh\ Ijb m\_ebq_ghbhj_ "gi#dhagZqg_gbc
Z px"h ijhbkoh2kh\uc koh” eZ\bg >>j_\beh @

< Ihf kemqZ_ dh]*"Z eZ\bghhiZkguc kehc jZkiheh  Idpashb g _ c
\_ jhyl _g koh” ezZ\bg fZzdkbfZevguo h[tzfh\ dhlhju_ fh]lml koh”blv d
1Zd b \'i_jbh”u kg_]hlZygby < Ihf kemqZ_ dh]*"ZyeZ\bgl
\ kj_"g_c beb \_jog_c gZklb kg_"ghc Ilhesb koh”yl eZXbgHi[tedu\_jo

b f | e c

lZdbo ez\bg f_gvr_ qg_f \ ij_ru"ms_f kemqgqZ_ gh koHhh bjo fyhafh _
f I e ¢ 1Zd b \ i_jbh~u hll_i_e ¢ < jZ[hlZo >EZ\bghhiZkgu _
KhxaZz <heh”bqg_\Z DzZjlz eZ\bghhizkguo jZchgh\ Kh\_Ilkd
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Dz”r"Zklj eZ\bg KKKJ = _h]jZnby eZ\bg LihrdbgZz @ "I
eZ\bghh[jZzah\Zgbb gZ Dmjbevkdbo hkljh\Zo kehz\ i_j _djbkd¥Zeebah
eb[h g_hijz\"Zggh h]jZgbgb\ZeZkv iehsz”v Zj Zeh\ \ dhlhjuo eZ
k\yaZgu k i_j djbklZeebaZpb_c¢c kg_"ghc Ilhesb LZdhcx\&]ey”gigb\h~
eZ\bgghc hiZzkghklb Dmjbevkdbo hkljh\h\

ljb j_r_gbb azZ”~Zgb ijh]Jghaz ezZ\bg b jZkqzlZ bo "~bgZfbqg_|
\Z'g_crbf klzgh\blky \hijhk h[ bo deZkkbnbdZpbb EZ\bgh\jZaguc
h[ez”"Zxl| jZagufb agZq_gbyfb "bgZfbg_kdbo oZjzdl_jbklbd 1Z[ebp.

GZb[he__ ijh"mdlb\guf “ey j_rbgigbdezzfigguoaz”Zq eZ\bgh\_~*
gZb[he__ ihegh hljz Zxsbf n_ghf_gheh]bx eZ\bggh]h ijhp_kkzZ ij_’
deZkkbnbdzZpbb ezZ\bg ij_"eh _gguc < < >ax[hc >>ax[Z @
] _ g _Ibg_kdbo dezZzkkzZ ezZ\bg kbg]l_g_Ibg_kdb_ wdgbkdd Ibg_kdb_ b

Hr"gZdh "ey fh”_ebjh\Zgby eZ\bg b jZkqzlZ bo o0ZjzZdl_jbklbc
mya\bfhklb h[t_dlIh\ khhjm _gbc b k_ebl_[guo |_jjblhjbc ijb \l
g _h[oh”bfzZz [he__ ~jh[gZy deZkkbnbdZpby wib] g Ibg_kdbo
i_j_djbklZeebazZpb_c¢c kg_"ghc Ilhesb Z eZ\bgu fhdjh]h kg _]Z
kbg] g _Ibg_kdbf

>hfbgbjmxsbfb ijhp_kkzZfb \ h[jZah\Zgbb wib]_g_Ibdkdbdbo b
eZ\bg yl\eyxlky ijhp_kku i_j djbklZeebaZpbb kg_"ghc Ihesb Ijl
eZ\bghh[jZah\Zgby
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J _amevlZliu b bo h[km ™~ _gb_

B jZjoby |Zdkhghfbg_kdbo mjh\g _c¢c eZ\bgguo ] _hkbkl_f gz
Dmjbevkdbo hkljh\Zo

| DeZkWwkrzZy IZdkhghfbq_kdZy _“bgbpZ gZ mjh\g_ dhlhjhc \
eZ\bgguo ]_hkbkl_f nhjfbjmxsboky \ djmiguo fhjnhkljmdIimjZo
ijhyle _gby eZ\bgguo ijhp_kkh\ ihal\hey | \u®_eblv Ijb deZkkZ eZ\b

1. =hjguc deZkkju EZ\bggu_ ] _hkbkl_fu nhjfbjmxlky gZ ]hjg
lj_bfms_kI\_ggh Zevibghlbiguc j_ev_n :[khexlgu_ \ukh600f ev_nZ
\edeZb” Jem[bgZ jZkd¢B0- glbybx[he_ _ Ij_h[ezZ*"Zxsb_ fhjnheh]b¢
Ibiu eZ\bghk[hjh\ ~“hebgZ b \hjhgdZ Bgl_gkb\ghklv ijhyle _gby eZzZ\
\ukhdzZy 1j_h[ezZ”"Zxsbc fhjnheh]bqg_kdbc Ibi eZ\bg ehldh\Zy FZ
eZ\bg ij_\urz@do £ H~gZdh bgl_gkb\ghklv ijhyle _gby eZ\bgguo
] _hkbkl_fZo ]hjgh]lh dezZzkkzZ azZ\bkbl hl eZg”rZnlguo mkeh\bc \ukh

LZd \ ]Jhevph\hc ahg_ bgl_gkb\gh_\ _Ijh\h_ \ha”_ckl\b_ nhjfl
kg “gmx lhesm \uiheg_ggmx f | _e \uf kg_]hf3ibhlgéklvx< 1Zdhd
kg "ghc lhes_ kbevgh azZf e _qgu ijhp_kku _z i_j dZIlkkhlZe&baZgpbb b
kehb nhjfbjmxlky f_"e_ggh AgZgbl_evgZy djmlbagZ kdehgh\ g_
kg_"ghfm ihdjh\m ~“hklZlhgghc Ilhesbgu < j_amevlZl_ bglhgkb\ghk
wlhc ahg_ g_ \ukhdZ b ezZ\bgu [hevrbo h[tzfh\ a»_kv g_ nhjfbjmxlk

GZijhlb\ \ eZ\bghk[hjZo ehldh\h]h IbiZz jZkiheh _gguo \ ke
ahg_ Z[khexlgu_ \ukhlunf_ev”HE0-% f aZjhkrbo d_~jh\uf kleZghb
b dzf_gghc [_jzahc kg_"gzZy lhesz ZzZdlb\gh ijhoh”bl pbde
ij_h[jZzah\Zgbc \ j _amevlzZl_g_]h a”_kv \hagbdZxl mkeh\by ?~e
[hevrh]h h[tzfZ

;_j_]1h\HezkEZ\bggu_ ]_hkbkl_fu nhjfbjmxlky gZ kdehgZo

mkimih\ b fhjkdbo Zddmfigmykplghgguo b Zddmfmeylb\guo |_jjZk
\ukhluy_ev_nZIO+ f Jem[bgZ jZkqe gl _gby‘ht f Ij_h[eZ"ZXxsb_
fhjnheh]bg_kdb_ Ibiu eZ\bghk[hjh\ "~ _eh[ \hjhgdZ kdehg FZdkbf
gZ h KZoZebg g_ ij_ \urfZx4Z Dmjbevkdbo GkIjh¥ZoK¢ ~gb_ h[tzfu
eZ\bg2@0-1000f* <g_rg_c ijbgbghc koh”Z eZ\bg qgzZklh y\ey Iky hJ[jn
dZjgbah\
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JZ\gbgguc deZkkjgu_ \iZ*"bgu ij_"]lhjgu_ re_cnu jZ\gbgu
"hebgu EZ\bggu_ ]_hkbkl_fu nhjfbjmxlky gZ kdehgZo j_qgqguo | _jj
Axg \ h\jZ]Zo b [ZedZo b I » :[khexlgu_ 10-ukhfu hlegelwkmlZewvgu =+

5- f 1j_h[ez"Zxsbc |bi ezZz\bghk[hjZ kdehg Bgl_gkb\ghklv ijhy
ijhp_kkh\ gbadzZy Ij_h[eZ”"Zxsbc fhjnheh]bqg_kdbc Ibi eZ\bg hkh\
eZ\bg g_ ij_\urzxIf kj_"g,05+ *

GZ h KZoZebg_ b Dmjbevkdbo hkljh\Zo gzZfb \u”™_e_gu d
76 Ibih\ ih~lbih\ \brh\ eZ\bgguo ]_hkpkknddi,|Z.[ebpZ

H[luggh bkihevam_fZy ijb khklZ\e_gbb dZjl ez\bgghc gvZkghkl
eZ\bgghc hiZzkghklb?2 y\ey |Iky dzZq_kI\_gghc oZjzZzdl_jbklbdhc g_
kl _i_gv \ _jhylgh]h \ha”_ckl\by ezZ\bggh]h ijhp_kkZ gZ bg _g_jgu_ |

Ih wlhc ijbgbg_\e_ ] g~ _ dZjlu ©EZ\bggu_ ] _hkbkl_fu2 ijb\h"y
eZ\bg b eZ\bggh]h j_"bfZ iha\heyxsb_dhebqg_kI\_ggh hp_gblv bgl

eZ\bgguo ijhp_kkh\ gZ bkke_"m_fhc | _jjblhjbb \ jZaguo eZ\bgguo ]
Mgblu\Zy IThl nzdl qlh gZ |_jjblhjbb gbadh}aj& yZe kg aghdB Moy
b ebg cguo jZaf _jh\ [hevrbgkl\h eZ\bghk[hjh\ g_ fh]ml [ujllu ihdZaz
(2:2 000 Z 1zd°_ "~ey m~™h[kI\Z ihevah\Zgby gZ]jmadz gZ d
(jbknddd, 2).
Kbkl _fzZlbazZpby h[rbjgh]h ihe \h]h fZl _jbZe h eZ\bgguo ijhp_
b Dmjbevkdbo hkljh\Zo >>j \beh >j \beh DZazZdh\
1999; >j \beh b *j DZaZzZdh\ ;h[jh\Z Z
DZazZdh\gkbhjh\kdbc DZazdh\Zz DZazdh\Zz
@bjm_\ b 7j Hdhiguc @ ihal\hebeZ gZihegblv e ]

jZkqzlgufb gh nzZdlbg_kdbfb ~Zggufb

Dhebqg_kI\_ggu_ oZjzdl_jbklbdb eZ\bgguo ] _hkbkl_foh KZa
hkljh\h\ eZ\bgguo ijhp_kkh\ bijbdth?ylklyfzZ\ e ] g~ dZjlu O©OEZ\k
] _ hkbkl _fu h KZoZebg b Dmjbevkdbc hkljh\h\& [|Z[ebpZ
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1. JZajzZ[hlzdgdikhghfbq rkid&y@eZkkbnbdZpbb eZ\bgguo ]_hkb
Zelhjblf jZkqzlZ dhebq_kI\_gguo ozZjzZdl_jbklbd eZ\bgghe\ hghypxlkkh\
hp_gblv bgl_gkb\ghklv ijhyle_gby eZ\bgguo ijhp_kfikZe\htyZ ngg bgaghe_
| jjblhjbb gZ hkgh\_ ZgZebazZ ] _hfhjnheh]bqg_kdhc ] _heh]bqg_k
debfZlbg_kdhc ozZjzdl_jbklbdb I_jjblhjbb

2. lhkljh_ggZy 9gZ hkgh\_ jzZajzZ[hlZgghc f_I|h*"bdb dZjlZz eZ
hKZoZebg b Dmjbevkdbo hkljh\h\000fZkKZFf_j bl gZb[he__ ihegu_
k_Thrgyrgbc ~_gv k\_"~ gby h eZ\bgguo ijhpofkkZgaz bbkikle Baon_fh
| _jjblhjbb

3. lj_"rezZlz_ fu_ f ITh~"heh]lbqg_kdb_ ijbgpbiu iRkljlih_gby
kKj_~g_fZkrlZ[guo dZjl eZ\bgguo ]_hkbkl_f ey g_bamigjgdbhpbb fZe
iha\heyxl jZzajz[Zlu\Zlv kh™ _jZgb_ dZzZjl "ey hp_gdb eZ4Z\lbgghyg hiZk
gZmgguo aZ”"Zq 1Zd b ey bkihevah\Zgby gZbpigglyd lelZKkdblyo jiZhhl
Bkihevah\Zgb_ ihemqg_gguo 1Zdbf imlzf oZjzZdl_jbklbd eZ\bgguo
hp_gblv \_jhylgmx kl_i_gv bo \ha” _ckl\by gZ h[t_dfakibbkhhjmo gt
dzZl_]lhjbb b j_"bfzZz wdkiemzZlZpbb Ihemqg_ggu_ hp_gdb jZgxglbdhafr
klZz"byo ijh_dlbjh\Zgby hij_~ _eylv g_h[oh”bfhklv ijh\_~ gby b h]
jZ[hl zZ 1zZzd"_ h[tzf g_h[oh”bfuo aZljZl gZ baukdZgby b \_jlhylguo
ijh\_~ gb_aZsblguo f_jhijbylbc
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