0nMm3emobL 8303900
Snow Avalanches

3.6.1

0m3emob 8303900 ymzgemBemoyMo 3603369tmm306 Botomb 0ygbgdgb Lodo®mzgemmb dmnob
3bo®g9db o Lo Mbylb 36006 ©OT0BMS LomMEbemgl. Luh®OBL3MGEHM 3MTNB030E30gd0L
0 obobemgdymo 3ybgdhgdol 3608369cmm3560 BoBogmo dgdoMmgmdl 83030308 végom9ddo.
0m3mob 8303900 G300 09300m00 0639396 ObObeMdIYIMO 3YbIhgdolb (Bmase®
31603030em0hghg00b) 03memoEnalb 3Boh39(30emgdal Robgtaszalb godm.

obogmgm bogoMmM39tmMMBo MM3mob 8393900 YBG™ b3oG0s, 300069 vMAMLOZEMgm
Logdommzgmmmdn, Mo Pb30 ohIMLA3gMYMO boeMgdgdol HomEgbmdslmob ghmow
BIOEMI900L 0 ObMOEMINM dMOL gob3nMmMmdgdnmo.

39000609000 bLEYEO O IHOMYM0 06BMGIOE0L Bm3M3gde B303900L Rodmbamab
d9bobgd 3gbodemgdgemo gobo dob 3930093, Mo bogommagmmb ymanem bodbgdm gdodg
99-19 LOY3Y6980 ONBYM M9z YEOMYMO LohE®OBLIMOHAHM FMdBOMdY. bodomzgmml
H9G0dhmE0089 ox0dLoGMgdNEo MM3molL 83039000006 dg0demgds 90b0dbmL Modwgbodg
3603369¢mm3060 dm3emgbo:

® 1850 Bemob 7 3omhb om3mob 83030b306 oomy3o bmagem gobomol 68 d3bmatgdo;

® 1932 6emob 14 9096 35emb 330330 bevxgem v6HIgbod0 112 5030060L bogmibemg
9906060;

o304LoMmgdymo mmzmob 8303900
Recorded Snow Avalanche events

® dmog®mo ;mm3mob 83030 oagogdLotes 1987 Bgemb demobol bozmgdymmado (Bgdm
13969m0), GMAMOL 99300003 O0MY3O 27 030060 O S0B3MS GBI dgbmdo.
83030L 3mEYemmOd 1.5 dogmombo 32 ogm, beemm bow®dg — 80-100 bA. 6obodBg 3.8
Bo6mImagbnemos b3o6gmBo, bmaez. Jodyddo 1987 Bgemb RodmBmenaemo 83030, MMMV
0080060 39emdhMmYmo 3993300060 gmdoL dgaemo.

Logdommzgemmdo mmamob 83039000 gobLo3ym®mgdymo Lodemog&mob og¢hHo3mdd dmMbodbs
89-20 LoY3nbob 70-0060 BeMgdoLb 39330L0MbAL Jgolb BIHEMOgOBY O JMNdD voMOT0.
396dme, demogho B303900L BodmbImOl vgnmo 3gmbeos 1975-1976, 1986—1987 oo
1996-1998 Bcmgddo.

Logdommzgemmdo mm3zmob 83030L LoggGmbggdol ImboEgdms doB0b 8gcg960bm3zal
003mG35(300 IMBMEdINEMOd gotmgdmb ghm3bynemo Lvoggbhmb dogM. P339 Modwgbodg
B9emoo, Go(3 booggbhm vatm3g0L Foboemol Mmm3zmoEb 8303900L dgbobgd. domo 0bgm®sE00m,
bogo®mzgemmdo 5,000-309 m3emob 830360603m3g3bgemo 39Mo0. MPBE3O (30BGYT
063m®3d(300 Bbmemme 620 ;mm3emol 830389 dmo3magde. booggbhmb d0gH sm®abymo
8303900b GomME9bMdS o Bo®omo 1995-2010 Bemgddo 6oR3969000 3.4 ;3bGHoemBo.

Snow avalanches cause serious damage to roads, buildings and population in the mountainous re-
gions of Georgia every year. Utilities (communications) and many settlement areas are located within
snow avalanche hazard zones. Snow avalanches frequently cause isolation of the municipalities
since they block the access roads to the settlements.

Snow avalanches occur more frequently in the western part of Georgia, as compared to the eastern
part; this is caused by the higher amount of precipitation and steep slopes.

Detailed information on snow avalanches is available from the beginning of the 19* century and is as-

sociated with the regular traffic along the former Military Road of Georgia. Below are some significant
snow avalanche events in Georgia:

e On March 7, 1850, as a result of snow avalanche, 68 residents of the village Ginati died.

e On February 14, 1932, the village of Arashenda was destroyed by the avalanche where 112 indi-
viduals died.

o A major snow avalanche event occurred in 1987 in the community of Mulakhi (Upper Svaneti)
resulting in the destruction of several buildings and the deaths of 27 people. The avalanche had a
volume of 1.5 million m3 and a height of 80-100 cm. The Figure shows the avalanche event of 1987,
which also affected some of the cultural heritage sites in the area.

Extremely strong activity of snow avalanches in Georgia was reported in the following years: 1975-
1976; 1986-1987; and 1996-1998. Snow avalanches are frequent on the slopes of the Caucasus and
Ajara mountains.

For the construction of the historical database of snow avalanches in Georgia, the National Environ-
mental Agency was consulted. They have been collecting this type of information for a long period

of time. According to the National Environment Agency information, there are around 5,000 snow
avalanche sources in Georgia. However, only a small subset of 620 snow avalanche locations were
digitally available as avalanche tracks in the digital database. The snow avalanche events recoded by
the NEA between 1995 and 2010 are presented in Table 3.4.

306093mb 9 m36nemo Looggbhmb 3ogh demMoEbymmo mm3amol B3030L
390mb393900 1995-2010 6emgddo.
Snow avalanche events recorded by NEA within 1995-2010.

3b®ogmo/Table 3.4

2007
2008

2009

2010
byem/Total

1987 6emob ;vm3zemob 83030 (g939don).

babobo/Figure 3.8 { 1987 avalanche event in Zhamushi.
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Number of Snow Avalanches per municipality (1804-2008)
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LogoHM3gmMML MM3MOL 83030L LoggGmbol HY30L dgbogddgbemo godmygbgdymos
Lo3GOEYIO FBO3M 3B0HIH0Y30060 g3oLgdalb Fgmmeo. 3ga3oLgdol 30dbom
300350m0b60069090m 0gbo Fbmemme 3303606-3m3J3bgmo 396900 O M300 83039000
393M(390mgd0. 96oeMm0Bobmzol 3odmygbgdymos Hodgbadg bvdoBobm dmboigdo:
Loy, BIOEMBZONL obMS s HImmMNgul BMEBgdol dmbo39d9d0, HmBgemos
8909360 ASTER GDEM-0b LodoMeMb (30310 IMEIEM0EOL. MM3mOL bogs®ob Bemgdol
3069030mmdd0 go3M(39¢mg00b H13089 godmbobzobm3nlb godmygbgdyemo nym MODIS-0b
™30l LdggoMmob LE3MEYMO s PHMOMO Zo3M39emgdol IMbL393900; JoBob boggetol
99Lobgd 0bmMMISE0S 30 0gbd HM3MaEHOBYMO, LdoobhM™ o Lahgmodhndo
309mUbobymgd9d00006 (Landsat-ob bohgemodhy®o 3odmbobymgdgdnob sdmmgdnem

0g60 m39306907em HatohmE0gddg 0MLIdPMO HYob bowe®n).898mm dMb08EYMOL

For generating the snow avalanche hazard map of Georgia, a Spatial Multi Criteria Evaluation
approach was followed. Given that the hazard analysis was done at a national scale, only the
avalanche starting zones were taken into account, and runout assessments were not performed.
For the analysis a number of input maps were used: altitude, slope, aspect and plan curvature
data were derived from a Digital Elevation Model (ASTER GDEM). A temporal satellite data set
from MODIS was used to map snow-cover distributions over a number of years. Land cover infor-
mation was used from existing topographic maps, cadastral maps and aerial images. The forest
cover for the occupied territories was obtained from Landsat satellite images.

Seven layers of individual components were generated, and were classified according to Geor-
gian and International experiences. Each of the classes of the input maps was weighted and the
relative importance of the input maps was also expressed by weighting the maps themselves.
Since the existence of forests reduces the snow avalanche hazard, a negative value has been
assigned to each territory where forests have been observed. The areas where the occurrence of
snow avalanche is impossible were excluded from all other layers, and the relative importance of
the factor in the contribution to snow avalanche hazard was weighted with value between 1 and
3. The more hazardous a component is at a specific site, the higher its value. Figure 3.9 shows
the methodology used for the generation of the snow avalanche hazard map.

After weighting all the seven layers, the final snow avalanche hazard map was made with a four-
step classification: safe (hazard-free) (it is not colored on the map), low, moderate and high.

According to the obtained results, 10% of Georgia’s territory appeared to be in the high hazard
zone for snow avalanches, 22% in a moderate zone, and 6% in a low risk zone. Consequently,
62% of the areas of Georgia are not at risk of snow avalanche hazards. Other sources have indi-
cated a higher area (56%) of the territory located within the snow avalanche hazard zones.

Itis also noteworthy that in the semi-arid zones of Georgia, some (few) avalanche hazard zones
were detected. Based on the analyses of spatial and temporal distribution of snow cover, hyp-
sometry, slopes, aspect and other data, it was revealed that it is theoretically possible to have
snow avalanches in these areas.

LoxydzgemBdg 8909960 30000 06030 NOMYMO 3MB3MIHYTO 3B3MBgbHOL Bgbe,

Mol 30mobox30 30300 dmbrod JoMHM39emo s YEbmgmo gdudghhgdol godmnmgdol
39035em0LB069d00. dmbos 93M9m39 ym3zgmo bodedobm GP30L 3emolgdol dg3gHgds
390006900000 P306H¢Hgbmd0b FobbdgdeM®. 030l 3om35¢MLBNBIdNm, HMB (hyg SA30MIAL
83030L Bo®3mdabob bogGmmbgl, hadmohmmool, bowog Bhyg omdboms, dogbodo
VOOHYMmBomo 3608369cmmdo. y3gemo bbso 39600006 godmomogbe obgogmgdn, bowol
999demgogmoo mm3zmob 33030L Bodmgabo, bmenm o®Rgboem hgtmohmmogdl dogbogom 1,
2 0 3 9hmgymob 3608369cmmdd (o3 39¢) bLoaMmbglb 8goEest 3m33mbgbiho 3Mmb3Mghym
00030emob, 00 dghoo dobo 3603369cmmd). M3l B303606HIMAJIbgmO 3969d0L Hy30L
9994960b dgommomenmans boB3969d00 boboddg 3.9.
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mmbbogggby®0obo 3cmobogn3sE300m: YoBGmbM (BY30L o6 gooRbos v3boblgmo Bgho),
0000, 3mBogeo o domomo.

30t gd9emo 890093900b 30bg30m, bogoMm3gmML HaBoHMMo0l 10% v0dmABBES domomo
bogmmbob MMzl B303606HIMIFbgemo 3900l Bmbodo, 22% — Bmdog®o, bmenm 6%
0050 HobL30L Bmbodo. Bgbododobog, 62% o6 Botmdmoagbl 830360M3m3gabgem 396Mab.
9939 9¢bob0860300, HMB LogoMMNZgEMML bobg30EOHYOObM HahohmM0gddg 0d300m,
30303 350633 303009 330303080 396900. MOM3MOL bogza®mob bogM Mo s PHmomo
396060¢mgd0b, ;mm3zmob bom®aol, 30xabmdgHH00l, BIGEMIMNS EIbGOEMINU,
99b3mBoEnbo O ©.8. BMbOEIIIOL VBOM0Bob BggaoE ©mMIMABEY, MM MIMMOYOD
99bodmgdgemos 893mm 00608y vMhgoemgddo mm3mob 83030l Botdmdabe.
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bobaBo/Figure 3.9 Methodology used for snow avalanche hazard map generation.
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Source: Ilia State University, Institute of Earth Sciences/NEA/CENN/ITC
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