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9bomodo. Mob3zob gemgdgbhgdobo o bo®mbob YHMoge;Mddggde gobboBmamogh Mabzol 3o-
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3939000 M0b30L 3060L30GH gmxyBab Lbgowobbgs bobol s6oemoBo: Bgbmdgdal (HomEgbmdd), Bm-
Lobemgmdob (90008006900L BomEgbmds), 833-0b (Bcremnsbo Bogs 3G MEYIHo mohyddn), 3Bgdol
(8030bAHMOTgdOLY o Bmoba3aemhgdymo 38gdob bogMdy BgHE9gddon), Boembogbgdol (bogmmdbe-
©096900b0 o 3oBLogbgdol Log®dg 3gh™m9ddn), OO HIGOHME0gdOL (BOGMMdN 3d), HhYgg-
00bo (BIHMMO0 30) o Ldbbog-Lbomglo 306gd0b (BOGMMB0 3v) ymzgemo bogGmbal bobgmdobs o
Logg®mbob Ho3obs (Bogmaemo, BmBogha, adomo) od0bobhGaEoymo gemgymgdel Bobgo3z00m.

One of the most important components of the risk assessment was the exposure analysis. The
interaction between different elements at risk and the potential hazards directly defines the level
of exposure. A breakdown of the 9 hazard types, for which hazard maps have been prepared,
was previously given in Chapter 2. To review, these were listed as: Earthquakes (EQ), Floods (FL),
Landslides (LS), Mudflows (MF), Rock-falls (RF), Wildfires (WF), Snow Avalanches (SA), Droughts
(DR) and Hailstorms (HS).

The explosure types are constructed in the following manner: Buildings (number of buildings);
Population (number of people); GDP (gross domestic product in GEL); Roads (length of highways
and paved roads in meters); Pipelines (length of oil pipelines and gas pipelines in meters); Pro-
tected Areas (total coverage of protected areas in ha); Forests (total area of forests in ha); and
crops (total area of crops in ha) per hazard class & hazard type (ranging from low, moderate to
high) within the specific administrative units.

The procedure for the generation of exposure maps is illustrated in Figure 4.1.

The calculation of the exposure level was carried out using so-called script files (auto-mated cal-

culation files) within the ILWIS GIS software. The main steps in calculating the exposure were to:

o overlay the hazard map with the elements of the risk map, and create a joint frequency table,
containing all possible combinations of the two maps as well as a map with all of the possible
combinations;

overlay this combined map with the administrative units (i.e. specific communities, districts,
and regions);

aggregate the number of elements at risk, located within the three hazard risk classes (high,
moderate and low), per administrative unit;

calculate the total percentage of elements at risk, located in the three hazard risk classes
(high, moderate and low), per administrative unit;

e store these results in three large tables Explosure-communities, Explosure-districts and
Exposure-regions that contained all of the exposure information per community, district and
region;

o the same files were uses in the creation of the web-atlas.
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3b®ogmo 4.1 330A39690b OEYMO HIBGOHMEONIdNL, Hhyggdobo o bobbog-bomgbo d0Bgdob Bom- @0 bogMmMbobogob, bmmm 12% — g3oem30b domomo baggMmmbobogeb. my gogoms LB06gd
0md9dL, HmBemgdog Gab3ob 3060b30MH 3606 Bomagmo LoGmbggdeb 3989z $3029d0LOEEN: 8090 g399460b 3obBhodb, 567 bobbag-bomgbo 306gd0b 8o BIGMMAL 813,294 3o mgbm-
hygobo o 39emab bobdotn, 33030 o LhyYzd. MMaMEME BbMHENELL BoBL, yzgemody domomo 0007, 3odmeob, Mm3 30% ©oYE39m0d bobdMbogsd, 10% — 330em30b0396 o 10% — demogho
®0b3zob 3060L30M dYmao EOENMO HIGOHMG0gd0 BEIIIHIMOL 30bgmBn, Lol dmbadbymo bghy30LOgeb.

QoY H9B0H™O0gd0 BI8mm obobgegdPo Y3gmd Bowagmo LogHmbol 30G0b30tH ©aL. o Bggbgds Bygb, GmBmab Borenstn cGOMdNS 2,977,913 3o, of 5% EoYE3Im0> bobdGab
®0b30b 3060L306 Bymmo g3gemody Bogmommo Gob3ob Hyggdo drgdoMgmdl owbaBgmda, bmmm Bopomo boaGobobogeb. bog 39 ™30 2BLIONMO oI HaBoB™GHOgdEsE, HGrmdwab
08539 b3boomob bobbog-bomgbo BoBgdo — 30bgmdo, bdwag Boroam Bob3b bobdo®o ©d 33TV Faremnabo BoGMdAS 451,463 3o, 18% o3> boBAGAL Foman bogGmbolbogsb, momgdal
3960306m09096. 39bgmal bobbog-bomgbo 806gdol dmemosbo WoBhmmdNs 267,574 Jo, GoE 03ob 9% — 330tm30b536 5 14% — demogo bghygobogsb. gl L 9900 bo380m00 o 0 o80-
608603b, ™3 53 HYgomb3n Lobbog-bocmgbo 3069d0b Momgdob 50% EoYE3IEd bobdGab dowmo- ™3 baggGHamgdms o8 bagBobggdab Gob3zob 39dnGgdel bozombo.

The table 4.1 shows the areas of protected territories, forests, and crops exposed to the high
risk hazard class of wildfires, droughts and hailstorms. As can be seen from the table, the region
with the highest exposure to threats in protected areas is Kakheti, where the protected areas are
exposed, at a high level, to all of the abovementioned hazard types. The region with the highest
exposure to threats to protected forests is Abkhazia and the region with the highest exposure to
threats to crops is Kakheti, particularly in relation to the high level of exposure to wildfires and
drought. Kakheti has a total crop area of 267,574 ha, which means that almost 50% of the crops in
this region are exposed to a high risk level of wildfire hazards and 12% are exposed to a high risk
level of drought hazards. If we take the entire country into consideration, out of a total crop area
of 813,294 ha, 30% is exposed to wildfires, 10% to drought and 10% to hailstorms.

For the forested areas, which have a total area of 2,977,913 ha, almost 5% is exposed to a high level
of wildfire hazards. Of the protected areas in Georgia, consisting of a total surface area of 451,463
ha, 18% is exposed to a high level of risk from wildfire hazards, almost 9% to drought and 14% to
hailstorms. These values are disconcertingly high and give significant cause for concern; they also

72 bring attention to the need to reduce the risk of these hazards as effectively as possible.

®0ob3zob 3060b306 dymazn 6536doemgdo (3v) ®0b3ob 3060b306 dygmazo hyggdo (3v) ®0b30b 306H0b306 dymazobobbag-bamgbo doBgdo (3o)
Protected Areas Exposed (ha) Forests Exposed (ha) Crops Exposed (ha)

3bo®ob obobgemgds

Region Name hyobo o 3gemob bobd.
Wildfire Hailstorm
8,279
2,478
758

4,026 o

Yobo o 3900l bobd. 330eM3d babyge
Wildfire Drought Hailstorm

hygobo o 39emob bobd. 339030 byhyszo

Wildfire Drought Hailstorm
203boBgmal o/6 / Abkhazia A/R 910 o 30,339 422 [
24060 o/6 / Adjara A/R 178 o 305 o
545 o

8154 [}

39M05/Guria o o

0dg6gmo/imereti 1,393 o

39bgoo/Kakheti 65,919 36,834 14,443
9399m JoGmemo/Kvemo Kartli 1,499 3,058 o

33,492 13,947 10,206
20,230 10,575 19,830

131,226 33,027
54,239 49,516
83bgmd-3m006gmn/Mtskheta-Mtianeti 1,880 o 8,884

2,655 )
499 o
3,144 o
18,806 o

27,931 o 152
11,296 o 24,497
8,330 o 0

Mogo-cmghbydo o J398m b3obgmn/Racha-Lechkhumi & Kvemo Svaneti o o
bo3gaGgmm-8gdm Lgobgmn/Samegrelo-Zemo Svaneti 99 o
bodbg-$o30bgmn/Samtskhe-Javakheti o 7,178 o 16,981

Bogod Jotmeno/Shida Kartli [¢] 17,207 o 7,461 24,749 o
2,505

247,249

0d0emobo/Thilisi [¢] 1,299 o

142,504 79,127

Lyom/Total 398,92 53,666

Lb: Lb3go Ho30b LoRGMbggdALgd OPE3ITMO HY9IONL, bobbo3-bomgbo BoBYdALS O EIEYTO HIGOHMMNdNL MEIEMAS (30) Brgaombgdal Bobgrozom

GbGocvo/Table 4.1 Amount (ha) of protected areas, forests and crops exposed to different types of hazards per region
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Exposure of Buildings

3b6Gogmo 4.2 330839690L 08 Jg96mdgOL GoMEgbmMdL, HMBemgdol Gobzol 30MHob3oG o006 do-
@m0 bdggMmbggdol $33380 898535¢m0 7 Lobgmdal bLogzGMbab 0Bt o EO$3NBIIO dGo-
96 bogomzgmmmb bbgowolbgs dbatal obgzom. 3bMHamaweb 3bowo beogds, Gm Bgbmdgdol
8609369cmm3060 Gomogbmds d0Bobdamobs o 3gBycob dogmacmo Gob3ob 3oMob3oGos. bozdomeo
WP399emo, O™ Go30em0 Jgbmdd dbgag dogmomo Gobzolb 30Mob3o® adl bobd®ob bog®mbal
803060, 3obboznmegdom 03gMgmob, 3obgmobo o g399m Jomemol Bbotggdda. gb Bogmogmo
30B3969d9em0 Bgndemgde 093038069090 0gmb 03 Bodhosb, GmA Hyobs s 39emab bobdGgdl
B9030bgd0bob godmygbgdyem 0dbs 0Bl bogatol MODIS-0b dmboggdgdo (500 3 GgBmemyiso-
00), H0oL30L 306H0b30G gma3bob 3gazobgdobob 30 godmygbgdyemos goblbgoggdymo dobob boggato
(9BO® ©IHomYM0, 30006y MODIS-0b 3G mEydho). dbmenmeo HGodgbndy dgbmds ool Jzomo
33960b> > MMZ0L B303930L LogyGmbob Gob3zolb 3ocwo3oc dymaze (gb Bgdmbagazol doblbg-
80 080, O™ dhemobdn dm3gdYemo g3oms (33960L0 O MMZml Bzo30L Logdmbob Bgx3obgdel
8900930 oboboglh LoggHMbggdol BoMBMIMdNL 3969dL o dGd Fobo ogzME3geEmgdNL dMHYoeNYAL).
8060bd3Mal Loggdmbg 3oE0emgd0m Fomogmos 30bgmdn, sx3boBgmdn, Godo-mmghbydbo o J3g9dm
L3069m380, Loz 39bmdgdAL 59%, 84% > 100%, Bgbododobog, oBobdztmob domogmo boy®-

The Table 4.2 displays the total number of buildings (aggregated for the various regions of Geor-
gia) that are exposed to a high level of risk hazard classification for the 7 hazard types. From the
table it is clear that a substantial number of buildings are exposed to a high level of risk from
both earthquake and landslide hazards. Surprisingly, many buildings are also exposed to wildfire
hazards, especially in the regions of Imereti, Kakheti and Kvemo Kartli. This high value may be
due to the fact that the wildfire hazard assessments incorporated land cover data, derived from
MODIS (soom resolution), while the data used to measure the exposure was different and signifi-
cantly more detailed than the MODIS product. Only a few of the buildings are currently exposed
to significant risk of rock-fall and snow avalanche hazards, this can be attributed to the fact that
the rock-fall and snow avalanche hazards presented in this Atlas are representative of the hazard
initiation source and not their extended sources. Earthquake exposure reaches its highest points
in Kakheti, Abkhazia and in Racha Lechkhumi Kvemo Svaneti, where 59%, 84% and 100%, re-
spectively, of the buildings are exposed to a high level of risk from earthquake hazards. In Racha
Lechkhumi — Kvemo Svaneti 42% of the buildings are also exposed to a high risk of landslide

3bo®ob obobgemgds

Region Name

203bo8gmob o/6 / Abkhazia A/R

930600 o/6 / Adjara A/R

396M00/Guria

0dgtgmo/imereti

30bgmo/Kakheti

9398m Jodmeno/Kvemo Kartli
33bgmo-0000069m0/Mtskheta-Mtianeti
6030-emghbydo o g3g8m b3obgma/Racha-Lechkhumi & Kvemo Svaneti
bodgaMgem-89dm b3o69m0/Samegrelo-Zemo Svaneti
Lodbg-$030bgma/Samtskhe-Javakheti

8o gotaemo/Shida Kartli

0d0gmobo/Thilisi

byom/Total

»ob3ob Jotob3oc dymazn 396mdgd0

bggdol Gobzob 3060b306M 0dymxygde. Mogo-ecgBbydbs o J398m bgobgmoab dbotgdo 8gbmdgdol
42% 89640l Bomomo bog®mbab Gobzol JoMab3o®os. bodga®gem-8gdm Lzobgmalb 8gbmdgdaly
60B0gmb Byoemoomdgdolb bogdmby g8ydegds, mydis gb 98 GYzombdn sGLYdYmo Bgbmdgdal
Bbmenme 7%-b 89000896L. Logo®mggmmadn s®LgdYmo 3gbmdgdal dmwmosbo Momwgbmdasd,
©Hmdgmog, 39x30bgdg00L 00bobBog, osbemgdom 1,388,000-b 3900396, 19% BoBobdgmab do-
om0 bog®mbal 3060ob30G 03ymxsgde, 5% — Byomomdnl domomo bygGmbob Mobzol 3o-
®ab3ot, 9% — 3gBymab Bogmoemo bogdmbob Gab3zob 306G0b30d ©o 22% — bobdGob domsoema
LaggMmbob Hob3zob 3060L306M. B 9¢06086M 0b BoghHoE, G™MB MdemELdo Fgbmdgde (sbggg 333
00 dmbobemgmdd) o6 08mBBS doBobdz®ob domomon bag®mbal GHob3zob 30Gob3o®. gb godho
20bbBgd> 08 goGYmgdom, H®I 98 dhemabdn godmygbgdyemo d06obdazdal bogmmbal 3emobogzoe-
30330000 (000d¢0, BmBog®o, Boamn) Mmdogmabo dmb3zws oddO LogyGmbal Bmbodo. A3gb o6
3933986000 bO33MH0bO 06RMETdE00 BgbMdANL HN3gdoby o Bomo godmygbgdol bobosmal me-
™0089, ®o LoTYOIIL dma339ds, 0bobo Og3gYMm Logbmamgdgmmn Bgbmdgdal, ma0bgdal,
L3MENYOLY o 0.8. Jobgz0m. 3g3amaT0, YBROM EIHOYGO 33¢93900L0L, YMOEMIdS YOS
3000b300m0ogL 03 db3gdhgddy.

hazards. Samegrelo Zemo Svaneti has been shown to be the region with the highest number of
buildings exposed to the risk of flooding, however, this still only equates to 7% of the total build-
ings in this region. Of the total number of buildings in Georgia, which is estimated to be in the
order of 1,388,000, approximately 19% of these are exposed to a high risk of earthquake hazards,
5% to a high risk of flood hazards, 9% to a high risk of landslide hazards, and 22% to high risk
level of wildfire hazards. It is worth noting here that the abovementioned buildings (as well as the
GDP markers and population markers) in Thilisi were not deemed to be exposed to high risk from
earthquake hazards due to the fact that the reclassification of the provided earthquake hazard
map listed Thilisi in a low risk zone. There was, insufficient information regarding the specific
makeup of the building types and building uses in the regions covered to allow for the separation
of specific exposure information according to building classifications, i.e. residential buildings,
offices, schools, etc. Further follow up studies, that will provide more detail in these areas, are
required to grant a more in depth review of these specific details and their risk levels.

do60bdzemo
Earthquake

996ygdo
Landslide

©03503M%0
Mudflow

Byoemeoomdd
Flood

10,445
22,406

4,574
8,614 14,060
93,208 5,059
2,476

9,663

17,754
5,057
34,788
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15,921
6,983

11,327 14,148
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gbGocno/Table 4.2 { The number of buildings exposed to different types of hazard per region

00 693

hyobo o 39emob bobd.

Wildfire

1,835
1,320
406
15,216
57,480
103,056
27,559
3,249
10,020
21,691
38,313
22,654
302,799
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®0ob30L 306m0b3ocm dgman Jmbobengmos
Exposure of Population

HOgmmE dnbommEBTo ngm, Bmbobemgmdol MHob3zob 306Hab3ne gmxbab 8oB39b9d9emo dogmoobd
0obemm3009d0 896mdgdNl 98939 Gobzol Boh396989emL, 3ogMed b agdho, HmB 3obLbgaggds Bo0bi
36bgOMb, 3odmB39nmM0d 3oM 3399 boMggddo 396mdgdnl Gomgbmdnl dgbobgd sGobGmYmym-
@00 0603MEB300075 O 03 ZoMIIMId0m, HMA d9360 3gbMdd> OG 3odMygogdo bdbmzmYdgT0
3086900bm30b. Hob30b 3060b30H Bymao dmbobengmdL vBoemEBab MM Azgb o6 Bga30a30L9d00
®0b3ob 306H0b306 gmmbs bbadabbgs MMM Lzgba®olb 30GMBgd0 (853., ML o Madal
Lzgbotom), Goi dbgzg dmbBoEgagdL bLEdBGM Ml gb3nGMdGEYMN. Fgbmdgdals o dmbo-
bemgmdolb Gobzob 3060L30MH gmxbob 3BmEIbHYmo dmbogdgdolb dgwotgdabol yzgemody oo
bbgomdo 330g3b 898ynb mzomboBGabom vg3boBgmmdo, odotal o/6 o B3bgmo-8m0obgmBa (7%-
89 390 3obbbgoggds) o bobdol Gob3zol 3060b306 ymabol m3zmmbeBMobom J398m Jotmendo
(396bb3o399900 8g0demgde 3odmB3gno 0gmb dmbobemgmdnby o gbmdgdnl MHomgbmdal dgbe-
bgd o6bgdEe Ind39emgdY0 063MEMTdE00m). Fmbobemgmdol Hobzol 306ob3om ymxbol sbéo-
30 4.3 Bmzgdnmos 8oB39690cmgd0b Bgaabgdobol gnomgdsl 03ygdmdl b gotgdmgde, Hmad
®omgdob 12,000 080060 o7(339¢m00 demogto bghyzob omoemo bog®dmbabogeb. ogeod v8oL
36 9dem930 30b6Lo3YNMYd0 3603369eMMdS, Ba6 dbgm Ho3ab bogdHmby o6 BoH3maagbl
306b0390MgdYe LJIBMYdEL FMbobemgmdnbmzab, Mo 6oB3969d00 3g-5 Mmo3d0.

As was to be expected, the derived pattern of population exposure resembles that of the building
exposure, although differences do exist due to incomplete information on the number of build-
ings in certain regions, and the fact that many buildings are not currently used as residential
buildings. In the analysis of the population exposure, it was not evaluated the exposure levels
under different temporal scenarios (e.g. daytime and night time scenarios) due to insufficiencies
in the data. When comparing the total percentages of exposure for buildings and population,
the largest differences occurred in the regions Abkhazia A/R, Adjara A/R and Mtskheta-Mtianeti,
specifically, in relation to landslide exposure (with differences of up to 7%), and in Kvemo Kartli
for wildfire exposure. It is not quite clear what the causes of these major differences were, but
they could have been caused by outdated data on populations and buildings in these regions,

76 and within Georgia as a whole. When evaluating the values in the population exposure Table 4.3,
itis also striking that almost 12,000 people are exposed to a high risk level of hailstorm hazards.
However, this does not have any specific or significant relevance as this type of hazard is not
particularly dangerous for the population, as is demonstrated in Chapter 5.

3bo®ob obobgemgds do60bdz®mo ByoemooEmdd d96gg®o 30MHEMB0 J30m0 (33960  BHyobo o 39emab bobd.  mmzmob 83030 bahyzo
Region Name Earthquake Flooding Landslide Mudflow Rockfall Wildfire Snow Avalanche Hailstorm

003boBgm0 o/6 / Abkhazia A/R 413,152 36,574 60,504

d¢otob o/6 / Adjara A/R o 19,010 83,784

39600/Guria o 5,843 10,069 385

0dgkgmo/lmereti 26,849 29,800 54,967 54,290 8,614
30bgmo/Kakheti 268,292 10,538 12,151 154,188 93,208
9399m gotmeno/kvemo Kartli 50,275 22,899 2,967 212,578 17,754
83b9gmo-dm00bgmn/Mtskheta-Mtianeti 11,168 6,567 29,322 53,373 5,057
M040-cmgBbydo o 9398m bgobgmon/Racha-Lechkhumi & Kvemo Svaneti 55,980 4,039 25,196 4,703 34,788
boB93MIm-8gdm b3o69m0/Samegrelo-Zemo Svaneti 110,223 28,293 17,770 22,119 42,360
boB3bg-$030bgomn/Samtskhe-Javakheti 26,907 18,641 39,252 57,459 11,327

Bogod Jotoemo/Shida Kartli 9,752 26,744 12,254 104,954 2,625

»dogobo/Thilisi [¢] 25,009 117,824 191,278 [

byow/Total 972,598 233,957 466,060 872,124 270,593

Lbgooobbgs ho3ob bog®mbggdol Gobzol JoMHab3ad dymao dmbobengmdol 096md0 dbotggdolb dobgeog
Number of persons exposed to different type of hazards per region

3bGocemo/Table 4.3
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3060Ld3Mm0b domomo boggdmbob Gobzol 306m0b3oé dymazo dmbobemgmds
Population Exposed to High Earthquake Hazard

B9om0mdol domomo Lo®mmbob Hob3ob JoMob3oM dgmazn dmbobemgmds

Population Exposed to High Flood Hazard

L obaddng
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®0ob30L Jo6hob3oém dgmazn bogdom Jugemo
Exposure of Road Network

3bGogmo 4.4 330A39693L 08 3Bgd0l Log®dgb, GMBeMId0E BL3L 30GEL30M G006 LoyGmbyy

LodgaGY: — 8990 Lzgobgmo (wG0gg 10%), ©3MgM3g Lod3bg-$030bgm0 (11%). dgbyMob Gobzolb

00b Bomoem 39330 8930300 7 Lobal Logg®mbob Mz3oembOdGMbom. Gggnmbgddn, bowo adgdn
939089 domogmo 3060bdazdab bogdmbab Gob3zolb J0M0b3oé 96006, Bg06: dai3baBgmo (85%),
30bgmo (53%), Godo-cmgBbydo o J398m Lzobgmo (100%). Bysemomdol Gobzob mgombod-
Goboo y3gemoBg domocmo 3oB39690emgd0m 3o8moMAg3006 Hogo-cmgbydo, J39dm bgobgmo o

The Table 4.4 displays the length of roads exposed to a high risk hazard class for 7 of the hazards
listed in this section. The regions with the largest exposure of roads to high levels of risk from earth-
quake hazards are Abkhazia (85%), Kakheti (53%), and Racha-Lechkhumi Kvemo Svaneti (100%). For
flood exposure, the regions with the highest values are Racha-Lechkhumi Kvemo Svaneti, Samegrelo

®30embodMmobom yzgmody domomo 3oB39690emgd0 vgd3m Godo-cmghbyal, gagdm L3sbgmbe (47%)
00 0§06M0b /6 (22%).

®0b30b 30M0b30é dgmazn bogBom Jugemab By3o cboengm 339Gwdy 79.

Zemo Svaneti (both 10%), and Samtskhe-Javakheti (11%). For landslide exposure, the highest values
are for Racha-Lechkhumi Kvemo Svaneti (47%) and the Autonomous Republic of Adjara (22%).

Road network exposure map can be found on the page 79.

3bo®0b obobgemgds d0B0obdgmo 6goemnmdd 396gg®o ®39OEMR0 J300m0 (33960 hygobo o 39emob bobd. mm3mob 83030

Earthquake Flooding Landslide Mudflow Rockfall Wildfire Snow Avalanche

Region Name
030089 mab o/6 / Abkhazia A/R 2,475.69 247.72 336.81 113.57
o¢otob o/6 / Adjara A/R 0.00 130.02 343.91 22.06
3060o/Guria 0.00 74.07 141.74 14.43
0dg6gmo/lmereti 269.57 327.89 575.07 468.64
30bgmo/Kakheti 1,810.24 110.27 88.63 . 1,372.04
93990 dotmemo/Kvemo Kartli 378.74 174.07 71.50 1,848.93
33bgmo-0000069m0/Mtskheta-Mtianeti 199.13 85.63 220.42 589.96
Gogo-cpgBbadn oo §398c bzebgmn/Racha-Lechkhumi & Kvemo Svaneti 1,122.80 110.60 523.88 114.65
78 bo393Hgmm-B9dm b3obgmo/Samegrelo-Zemo Svaneti 699.35 297.54 115.57 196.75
bod3bg-$030bgm0/Samtskhe-Javakheti 227.21 199.45 274.59 529.42
Bogoo Jomemo/Shida Kartli 207.69 260.61 223.16 974.12
d0emobo/Thilisi 0.00 86.30 17713 529.10

byew/Total 7,390.43 2,104.17 3,092.41 6,773.67

b, Lb3o ho30b bogGmbggdolb MHab3ob 3060b3ot dgmazn 3gBgdab Log®dg (Bgh™9d80) Hgzombgdol Bobgz00

bocvo/Table 4.4 [ The length of roads (in meters) exposed to different types of hazards per region

Mob30L 306m0b3ocm dgmxn Joemoobo doo Imeyddho (333)
o Exposure of Gross Domestic Product (GDP)

3bGogmdo 4.5 6oB396900 J39460L H9zmbgdol 383-0b (3emb. cat0) GHob3ob J0MHob3o® ymabolb
063m®3o300 Fogogmo bog®mbggdolb $3nndo 8980350 9 bobob bog@mbolb dodotm. Mabzob 3o-
®ob3ot gmabab (3t ), 0bg39, 3063 98 o330 6oB396900 bbgo Fogogmomgdn, sbobogh 3
8038 gmdab d0BobdzGob Bbmemme domammo bog®mbob 3g8mbagzedo. 9dgsb godmdwabotmy,
0d0¢mobol 3ogomomo o6 330A39693L G0b30L 306H0ob30G ymmbol dobobdz®ob dgdmbgggzeda, Go-
0306 gb hadohm®os Brogdotmgmdl Bo6obdzmal o6o domomo boggGmbob Bmbodo, sModgw Bmdo-

The Table 4.5 indicates the GDP (mln GEL) for the main regions of the country which are exposed
to a high risk hazard class, for all 9 of the hazard types. The exposure table, as for the other
examples shown in this chapter, only shows the exposure of those at a high risk of earthquake
hazards. Therefore, the Thilisi area does not show exposure to earthquakes, as this area is not
located in the high earthquake hazard zone, but is instead on the border between the moderate

960 0 Ed0 bOBHMbOL BmBIAL JmMab. 833-b BoghmMob Fbog Godo-cmgRbydo o J398m
L306gm0 y39mmodg domoemo Gobzob 306M0b3oM MH0sb, Gowadb gb Mggombgde godmomAgznsb do-
6obdz®gdob, 396ygdal, m32HEMxBIdNL, g3oms (33960Ld > MM3Zemb B303900L Bogmommo boy®-
®boom. sx3boBgmal Ggzombol 883-0b Bgbobgd 30 96600 FMBE3IB0 96 dGNL bgemBoboBarmado.

and low hazard zones (as mentioned earlier). The Racha-Lechkhumi Kvemo Svaneti was found to
have the highest exposure of GDP at risk, as it scored highly for earthquakes, landslides, mud-
flows, rockfalls, and snow avalanche hazards. Unfortunately no concise GDP values were readily
available for the Abkhazia A/R.
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M0ob30L 3060L30M dgmazo Jneoobo dogo 3dmndho (393)/Exposure of Gross Domestic Product (GDP)
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3botob obobgemgdo
Region Name

23boBgmn o/ / Abkhazia A/R

33060 /6 / Adjara A/R

39600/Guria

0dg6gmo/Imereti

30bgoo/Kakheti

9399m JoGmemo/Kvemo Kartli
33bgoo-8000069m0/Mtskheta-Mtianeti
©045-cmgBbydo o 939dm b3abgmon/Racha-Lechkhumi & Kvemo Svaneti
L39O M-Bg8m Lzobgmn/Samegrelo-Zemo Svaneti
Lodbg-$030bgmn/Samtskhe-Javakheti

Bogod Jodoeno/Shida Kartli

md0agmobo/Thilisi

byem/Total

do60bdgmo
Earthquake

b

396ggto
Landslide

J300m0 (33960
Rockfall

35603MB0
Mudflow

6gomnmods
Flood

440.63
44.57
134.57
35.71
19.61
80.05
145.03
92.49
105.55
26.25
588.04

1,712.54

bggd0l 3060L306 Bymazn 333 (Bemb. o) Bbatggdol dobgogzom

(3b6ogmo/Table 4.5

30000Lb30 ho30b boag
GDP (mln GEL) exposed to different types of hazard per region

hyobo o 39¢m0b bobd.

Wildfire

24.54
8.46
105.06
338.06
695.47
128.35
31.74
75.00
171.04
236.22
1,908.21

3,722.14

o 100 200 400 38/km

30bdhoda / Scale: 1:5000 000

mm3mob 83030 badhyso

Hailstorm

3300030

Drought Snow Avalanche

54.03

1,030.61

0.00
3,804.59
4,889.23



300760 0633300 MHobzob Johob3ot Iymao mdogdhgdol dgbobgd
Summary of Exposure Information

3bG0gmBo 4.5 3940890900 9 bobob baggmbaby o Gab3olb 30Gob3am dgmazn bbgagobbgo 9emgBgbhol sboemoBol dgwgagdo. dmig-
3o bowoggdo 33083969096 bdgMmMbb ymaggemo Ho3obo s Mobzob 3o6ob3od dymao gengdgbhgdol 30mBd0GoEasb Bogemo J3gybol
30b3Hodem, Mob30L J0GHEb306 ymazbob botolbl Bomomo, BmBogho o odammo bog®mmbggdob Gob3zol g39d dymmo yzgme gemgdg-
6hobom3gab.

The Table 4.5 summarizes the results of the exposure analysis for the g hazard types and the various elements at risk. The values show
the figures for each combination of hazard type and specific element at risk and the total exposure to high, moderate and low level
hazards for all potential elements at risk countrywide.

d060bdztmo Byoemomdd 3g96gg®o M39MHEMRB0 300033960 hyob o 39emob bobd.  mm3zmob 83030 330030 boggGmbg
Earthquake Flood Landslide Mudflow Rockfall Wildfire Snow Avalanche Drought Hailstorm Hazard
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s J el Bmdog®n/Mod

©309¢m0/Low

Crops (km2)

haadnl d.
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308900 063mHBo300 Lbgoabbgs Bo3ab (3 .
Summary of exposure information to different types of hazard (high, moderate, low) for whole Georgia

3bGocemo/Table 4.6



