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Information about the Atlas
The Atlas was elaborated by CENN and University of Twente’s (ITC) Geo-Information Science and Earth Observation Faculty, with financial support provided
by the Social Transformation Programme (MATRA) of the Ministry of Foreign Affairs of Netherlands.

The Atlas was updated and republished in the scope of the project Sustainable Forest Governance in Georgia — Phase Il with financial support provid-
ed by the Austrian Development Cooperation (ADC).

The publication aims to improve state institution capabilities regarding Disaster Risk Management, as well as implement modern spatial approaches and
technologies in spatial planning.

Updating and republishing the Atlas was based on two factors. First, the Atlas was out of print. Second, CENN decided to include forest cover maps in the
Atlas as it serves to mitigate and/or prevent natural hazards and risks (i.e. landslides, mudslides, flash floods, avalanches, droughts, etc.).

The Atlas reflects information concerning natural hazards and risks, exposure analysis (buildings, population, GDP, etc.), vulnerability and risk analysis
- physical, social, environmental and economic.

The Atlas aims to support governmental institutions in DRM, developing effective policies in terms of mitigating and/or preventing natural hazards,
and effectively planning and implementing various development projects. By utilizing the Atlas, interested individuals and organizations will have
the opportunity to evaluate current natural disaster risks and relevant challenges on a community level.

The maps depicted in the Atlas are based on modern local and international research and assessment methods. Together with the Atlas, the web-at-
las was developed, which includes detailed maps and relevant data enabling users to analyze risks on an administrative level.

The views and opinions expressed in the Atlas are the project implementer’s and do not necessarily reflect the official policy or viewpoint of ADC.

Kingdom of the Netherlands

ITC

3mdBoed: CENN / ITC 8096
»d0emobo, bagoMmggemm
9330b¢hm, 2018

The web-atlas is available at the following link: drm.cenn.org.

Within the initiative:

¢ The risk assessment guidelines were prepared;

¢ The qualification of state institutions working on DRM issues was increased in modern technologies and approaches to DRM and DRR;

* Anew system of disaster risks data management and analysis was created;

e The web-atlas and printed version of the natural hazards and risks in Georgia were developed;

e The risk assessments of specific examples of different types of natural hazards were conducted by using modern technologies and approaches;
e The risk communication strategy was developed;

e The maps and data were updated.

Note: A large majority of the maps and tables in the Atlas were elaborated based on data from 2008-2011. Parts of the maps (i.e., protected areas;
forest cover; tree cover gain and tree cover loss; recorded earthquakes; recorded landslides, mudflows and rockfalls; landslides, mudflow and rock-
fall threats; recorded floods and flash floods; recorded wildfires; wildfire threats; and forest cover hazard zoning) have been updated based on data
from 2017.
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Bobobodhyzomoo
Foreword

LogdoMm39tm™m 3gmEmmzaYMo 53909 gd0l bomymom, 3gmBmOBMEMMZz0YG0, 30MM3MMBahYM o 3gmdMHOE03YMo J0HMBINL FMS35mmxBgMHM369800 396936030 30¢hbHG®®BIdOL B0datrc
LogMdbmdma dmByzemans. bBoGoo daBobd3z®gdn, d9By®gda, M3oMEM®Yd0, Bysenamdgdn s bbgs 816986030 Bmammgbgdn, GmMBangdoi 0639396 Ssd0sbms Blb3gMm3mbe s 93mbmB03YM
BoMomb. bbgoobbgo dmboigdom, 93060L369¢m 39G0medn, 396900030 bhndoy®o 3GMEgLIdm godmB3gYMBS 93MBMB03YMBS BotrdemBd 3.5 B0em0dMIE VML 3oOdFOMY.

LogommggmmBo 396936030 bhodon®o mzmgbgdal godmaE393 BodhmEmgdl Bmemab 6w d00b036ML:

39MIMOBMEMZ00

Logommggmmb hgdohmeos (69.8 smobo 30%) Br. mbasb 5,000 8-89 dogemos gobygboemo (hg-
©ohmE00b 46.1% . mBosb 1,000 8 bodogmemgBrog dgdotgmdls, 39.7% — 1,000 3-cob 2,200
3-3c09, 14.2% — 2,200 8-39 domemo). HYem09n0lb o6Bg3Mgd0L domagmo bodobbo gob3nmmdgdy-
00 303309b00L B9ga0m630 8demag®o Hadhmbo3Go dndGHomdoms ©d 06HIBLNYM gBMBOYm 30m-
39L9d00m, M3 3eM0Boh G 30HMIYPOMD OO, 39BYMINL, ZIHEMBIINL, MMZmOL B303900L o
bb3. byodon®o Bm3zemgbgdol 3ob300MgdL PBYMAL bgemb. bagsmzgmmmb hamohmemnsdy ghmBoy-
a0 Bl bom®Bg demog-oemog 2,000 3-bog 30 ogmgBohgdo.

39MENMZ00

LodomM3gmmmL  HaBHMG0oBY 303MEIMIdYod  bbgoabbgs 89doagbemmdol, dbozoby o
8003Momdob 3gmby Jobgdn, GmBemgdol J860ob 3r30mMBIHM3ZD ggmmmzgnn® bhGmyIhnMadl
0 3obo3i 99096 900080060b0m30L LB Lbgoabbgs ggmmmanyHo IGMEgLOL BoGBmIBbaL.
8336030 3emM3060 Jobgdom 93gdm BIMEMIYEBY Y30GMhgbo 3o630m00Hgd0m ZoBmoMAg3056
300098303900 00 J30000(3396900; dbgem 0a0emgdd0 dgaMgdom bozmgdos 8gByMnmmo o M3d-
OHEMBYE0 3OMEILId. FgmEY AbE0Z, B3O 3336030, 0030 EIBMOIMIdOWO Jobgdal
393639em900b 96goemgddo 30mIdS, dotromaw, 3gBYMHYIO ©d MIOEMBYEO IGME3gLYd0.

LgobIYHMOL

2603900 el Foooanemgdo (~4.65 1/6.) 93GBoolb BomL3g6 Fobo3nGMdgdl 39335L0-
ob bgobdyd odhogmdsL. bado®mzgmmb HaMHMMm0d, HmameM( 30335b00b BoEoemo, bobosmgds
Lodyoemm LgobdymHmdom, Lol demogho doBobdzégdo ob Bgmobodn Hodrgbndgsg® brogds
(90b6086300 dremm dbBMYYMBo dmBbat MmGo demogMo doBobdz®o: L3ndhozol dobobdzdo
— Mg=7.4, 1988 6. o Godob doBobdzco — Mg=7.00, 1991 6.). bgobdydo odhogmods ghm-gbhmo
demogto dnbgdtzn dm3zmgbod, GmBgemoE 08393L od0dbms Blbgg@m3mbs o Bohgdoomy®
©06930603; dgmdyg dbG03, demogho BoBobdzdgdo bgemlb Bymdgh dgByGymo o 8393960 Ihm-
39b900L gob30mMOMYOL. d0608EYMAL EbHYGd 1991 Bemob Godo-0d9Gmgmabo o Bod Jot-
0ol HaBohme0gddy dmdboodo demogho d0Bobdz®e, GmAgmBd3 o3 dbotggddo godmabzos
960 Botahm dzgemo 398yHyemo Lbgyemgdol goodhoydgde, 9689 smgmdm dbogmo dgbymoby
0 30m098393900b 396930L BoH3MJa6.

Due to the complexity of the geological structure and the diversity of geomorphologic, hydro-climatic and geo-botanical conditions, Georgia is considered to be prone to natural disasters.
Earthquakes, landslides, mudflows, floods and other natural events, which cause human deaths and economic losses, are frequent. According to various sources, the economic losses caused

by natural disasters during the last period has exceeded 3.5 bln GEL.

The main factors contributing to the triggers of natural disasters within Georgia are as follows:

Geomorphology

The territory of Georgia (covering 69.8 thousand km?) rises to a height of 5,000 m above sea level
(46.1% up to 1,000 m above sea level; 39.7% — from 1,000 m to 2,200 m; 14.2% — above 2,200 m).
The strong tectonic movements determine a high degree of the relief-dissection and the intensive
erosion processes, along with climate conditions, landslides, mudflows, snow avalanches, etc.
supports natural disasters. At certain locations, the depths of erosion-cuts exceed 2,000 m.

Geology

Rocks of different composition, age, and stability, forming various geological structures, and
determining the development of different hazardous geological processes are all found in the
territory of Georgia. Rockslides and rock-falls are mainly observed on steep slopes comprising of
hard rocks. Landslides and mudflows are, however, rare at these locations. On the other hand,
both landslides and mudflows remain characteristic of the areas comprising of soft soil and easily
dislodged rocks.

Seismic Activity

The movement of the Arabian Plate (roughly 4.65 cm per year) towards the Eurasian Plate de-
termines and controls the seismic activity within the Caucasus Region. The territory of Georgia,
within this region, is characterized by a medium level of seismicity, where strong earthquakes
can occur several times every one hundred years. Two of the most prominent earthquakes within
the last century is the Spitak Earthquake of 1988, which measured 7.4 on the Richter magnitude
scale, and the Racha Earthquake of 1991, measuring 7.00. Seismic activity in the country is one
of the most destructive hazards and causes human deaths and economic losses; whereas, on
the other hand, strong earthquakes often trigger the development and occurrence of landslides
and avalanches. For example, the strong earthquake that occurred in 1991 in the territory of Ra-
cha-lmereti and Shida Kartli activated and triggered, not only existing landslide bodies but also
created tens of new landslide and rockslide areas in the respective regions.




30m000¢h0

3em080(h G0 30GHMOgd0 3608369(mmM306 HMEL 0358MdY6 bodoGm3gmmb HaMobhmMmddy bodo-
8o 06906030 3m3emgbgd0L IBM3MEBaMYdd80. bBoMmod 3:m30L30MHY0 o bobgMdmogn 6303900
(306bo3yNMId0M, b3 bogo®mzgmmb HIBOHMMBY). 33006 BodmoMBo o dMIY
3080a3bymBy H933gMoh Mol bEGOGN Bohgde O MMl Laggadob 0bHgbLoyM Wbmds 9b/cs
bobgMdemogo 6308900 o ™Mogbbdd, bgemlb NBymdgh ByoemnEMdgdol, M30GMEM®BgdNbY o dg-
Bydgdab o bbzo bhodoy®o 3G MEgbgdel Botmdmddbob. mmzgmob 8303900 bdoto Bmzgemgbos 3o-
339L0mB0ob abOZEMIm o 396HGaYM 6o60emBo, 93639 Bmnobo 3ol HabodhmMosdy, Goi
0039380690900 0 NMZ036MALME 96/000 HYF3gMOBYML (339 IISEMBOLMSE BadmMAl
8069m9mbo o goBoxbyemal coboByobdo.

Climate

Climatic conditions play an essential role in triggering hazardous natural events within Georgia.
There are often periods of heavy and prolonged rainfall (especially, in the west of Georgia). A
rapid rise in the air temperature and the subsequent, rapid and intensive melting of the snowpack
and/or the prolonged rains, occurring in late winter and early spring, further facilitate the rapid
rise of the water levels in rivers causing floods, mudflows and other natural disasters. The snow
avalanches are quite frequent especially, in western and central parts of the Caucasus as well as
in the territory of mountainous Adjara. Snow avalanches are often associated with heavy snows
and the constant fluctuations in air temperature observed at the end of winter and beginning of
spring.

dbnHmMm3magbycmo goghmMo

L300 dY6IOMZ0 3G M3gLIAL Bo630MIMIdNL 9B M-ghmo 8603369tmm3360 BoghME0 doodo-
960l Bog® 9G5308568030MmMYo  Bomdommymo bddgyM@bgm Logdoobmdss (hyggdeb aoBgbzs,
Ladmg®gdol goodmagde, dobotgms bgmdgdolb dotdg Lbgoabbgs 06@MILHGYIHYGYITO
™0099Hgd0l 33969demmd, (30390M b BIMHEMIGONL RodmEGS o Lb3.), GoE dmgem Mog
003069030 3630HMBAL d969dM030 Lhodoydo IBmEglgdol IBM3MEIMIALL (3oMHEMBYdNL,
396gMg00b, ByomBm3o6mbgd0L o bb3.) o goodhonmgdob. boddmms 3038060b 70-Bemoobo ot-
LgdMAEL 3gG0medo g399bol 06a3HILHYIHYMOL 3ob6300060gds bBoMo danEmMIGN30 3othgdm
306Hmd9d0L gom30emobBbgdalb gothgdy 3080botgmds. 50gnmMdMNZ0 dmbobengmde, 3Gadho-
3000, 96 dmboBormgmds d9690M030 Mgln®bgdobs o bmmemal dgn®bgmdolb Bommgzado. o3

Anthropogenic Factors

One of the most noteworthy factors that contribute to the formation of natural processes is un-
necessary human agricultural activities (i.e. deforestation, over-grazing pastures, building in-
frastructure at the bottom of river valleys, cutting off steep hillsides, etc.), that provokes and
activates natural disaster processes (i.e.mudflows, landslides, flash floods, etc.) in a number of
locations. During 70 years of Soviet rule, infrastructural activities in the country were carried out
without consideration for local environmental conditions. During this period, the local population
had not participated in any kind of natural resource and agriculture management. To further com-
pound this issue the local traditional knowledge and experience of sustainable resource manage-
ment were lost. Furthermore, the economic crisis that developed after the collapse of the Soviet

Bomgdol 3obdogemmdodn onzoMas bon3nbggdol 3obdogmmdsdn 0gddo Rodmyomndgdymo Mg-
Ly®LYdOL daMowo Botm30l 3MEbs o godmEEamgds. baddmms 3938060b ©odemal 39893
939906080 30630m0HIIYNBo 93mbMB03yMdo 3G080b3d dmbobemgmdal Hddagd danMIMZ0
®9byMLYdEL P3WEHGME™ O Y393d30 3odMYg_gdaL3gb, Mo Godwgbodg Bgmobowdn ob-
o0 Bo®3mgaboemo o goodhon®gdnmo 836906030 3o(hobhHmRgdel dodgdo gobos.

Union forced the local population to use local resources in an uncontrolled an unplanned manner,
which, within years, resulted in the further development and increasing frequency of occurrence
of natural disasters.




Bobobohyzomdo

Bmaoon dgbogoemo

8gbogommo

096906030 30¢oLAHG™ARIdL Gob3ob Jommzgs
39(hobHOH™®gdL Hob3zob Bgazabgdel dgmmomemmagons
®0b30b 3:896030(300L bodyommgdgde

LOLBOLM FMbOEgIgdN

9bogogmo

096906030 306HMdgd0

303bemdg oo

39MEMZ0d

390IMOHRMEMa0d

3603000

6ogmgdado

LeE0dEYH-93mbMB03YM0 O 93MEMZOYM 30MHMIJI0
30ebIOYm0 39933006HIMdS

9060 boggomo

hygob boggo®o
9000060bHOOE30YM-HIBOHMM0YIO OYMA3d
996mdgd0

dmbobgmgmdo

LOHGBLIMEAHM 06BGILHGYIHYOS
O30 HIDOHMEOIO0

93mbm3030

096906030 LoggGMbggdo LogdoGmzgmmmdn
gbogommo

Bo®byemBo oxedLbo®gdymo 396996030 bhodoydo dmazmmgbgdo
d060Ld3gd0

©00030gL0gd7Ymo BoBobdzthgdn

3060Ld3mob bLog®mbob dga30bgde

39696900, M3MEMARI0 O J300o (33960

0030dboGgIYe0 396yMHgd0, 30HEM®BI0 o J30mo (33960
396y6ab, M3oMHEMa0LO o J39mo 33960L bdgHMbggdol Bgxobgde
Byoemnmdgdn o Byogmdmzadbgdn

©0030dL0MHYOP0 BYdemE0EMIYO0 d BydemBmazatwbgdo
Byoemomdol botgolb sbogmodo
Bgoemnmdo-Byomdm3zamwbol bog®mbolb dgxobgde
0m3emob 8353900

©030dLoMYOP0 MMzl 3303900

0m3emob 33030b Lo mbob Jga3oligde

hygobo o 39¢mob bobdthgdn

hyobo o 39emob ox3adbotgdymo bobdGgdo

hygobo o 39emob bobdMgdol bogtmbggdol dga3oligds

hygob Leg®ob LagHmbggdolb Bmbotgde

2.1
2.2

Foreword

General Introduction
Introduction

Natural Disaster Risk Management
Disaster Risk Assessment Methodology
Risk Communication Tools

Baseline Data

Introduction

Natural Conditions

Hypsometry

Geology

Geomorphology

Climate

Precipitation

Social-Economic and Ecological Conditions
Cultural Heritage

Land Cover

Forest Cover
Administrative-Territorial Division
Buildings

Population

Transportation Infrastructure
Protected Areas

Economy

Natural Hazards in Georgia
Introduction

Natural Hazard Events Recorded in the Past
Earthquakes

Recorded Earthquake Events

Earthquake Hazard Assessment

Landslides, Mudflows and Rockfalls

Recorded Landslide, Mudflow and Rockfall Events
Landslide, Mudflow and Rockfall Hazard Assessment
Floods and Flash Floods

Recorded Flood and Flash Flood Events

Flood Discharge Analysis

Flood-flash flood Hazard Assessment

Snow Avalanches

Recorded Snow Avalanche Events

Snow Avalanche Hazard A 1t

Wildfires

Recorded Wildfire Events

Wildfire Hazard Assessment

Forest cover hazard zoning

doboomlin
Table of Contents

NS~ N PR

O O

10
10
12
14
16
18
20
20
22
24
26
28
30
32
34
36

39
39
39
41
41
44
46
46
48
50
50
52
54
56
56
58
60
60
62
64



Vi

3300030 o bgthgzo ERS
©00309L0gdYM0 330em3930, demogMo JoGo o byhy3d e
3390m030b0 00 bghy30L LaGmbggdal dgazoligds [Ei:ir

M0b3oL 3060L306 dgmmo Mmd0gdHadol obogmodo
dgbogoomo
©0ob30b 30M0ob3oM dgmazo bobbog-bomgbo 306900, hygado s OEYM HIBHMEId0
®0b3ob 3060b3ot dymazo gbmdgdn
©0b30L 306H0b30M dymazo Fmbobemgmdd
M0b30L 3060b306 dgmazo bigBom Jugemo
®0b30L 306H0b30M dygmazo 3cemoobo dogo 3Gmoydho (933)
398960 063mMBo300 M0L30b 30G0L306 dgmao MdgIHgdolb dgbobgd

90By3emo0md0b o Gob30b v6ocmodo FE
dgbogoemo
3mBy3emomdd
0803960 dmByzemoEmds
bmEgoaemyMo dmByzmopmds
930™a0YM0 O 93bmB03ne0 dmByzemomds
Logemnm dmbBygmopmds
©ob3ob dg9x0bgde

00b336900 o B93m39b001309%0 Il Conclusions and Recommendations

0600

Drought and Hail Storm
Recorded Drought and Hail Storm Events
Drought and Hail Storm Hazard Assessment

Exposure Analysis

Introduction

Exposure of Crops, Forests and Protected Areas
Exposure of Buildings

Exposure of Population

Exposure of Road Network

Exposure of Gross Domestic Product (GDP)
Summary of Exposure Information

Vulnerability and Risk Analysis
Introduction

Vulnerability

Physical Vulnerability

Social Vulnerability

Environmental and Economic Vulnerability
Overall Vulnerability

Risk Assessment

Annex

66
66
68

71
71
72
74
76
78
78
81

83
83
84
85
88
90
92
94

102

104



bodeBdobm Myzo/Base Map

44°E 45°E 46°E

|II 'rlffl:‘r:.'. L
0L BIRIASGOS

.}!g_ 1

3930 R3S

NoTt

o 25 50 100 38/km
e bObgEBB0gem boB3o60/State boundary -~ gBo/Road
Iy o A o 80bBhodo / Scale: 1:1500 000
I " GH9b31d 1s | /, bl
g 000 OgL0eR03 R republic Y -~ (3060300/Railroad
s 3bO60L bOBM30G0/Regional boundary
—-—-— 3yboo3oemohgdhob baBmzata/Municipality boundary @ bog D b 29630/ International airport
= LobgmBBogmb gogdsmogn/State capital + 2030 mdM030 v9Hm3mEHho/Domestic airport
o 3hmbmB0yMHo Hgb3ydemzob gwadoemagdo/Capital of autonomous republic ,—(/< BcoBotg/River
(O] Lodbothg 306obhMo0Nmo (396¢h60/Region administrative center
00, Bgoenl Lake, i
° 396003 h9Bob 908060bAM3Yo 396¢hG0/Municipality administrative center * 00, Byorpbogago/Lake, reservoir
o doemodo/City / / / ™39306H9079em0 HgodmMas/Occupied territory ByoGrom: B3 3096 bodoBobe CENN/ITC-ob 8096

Source: Base map data provided by the Geoland Ltd. was further elaborated by the CENN/ITC






Hm3ImagMmogno*

4Q°E

41‘°E 4%"E 43‘°E 44‘°E 45°E 4§°E

43“'N

3930 R3S

42“' N

41“‘N

6 ILIONLIBIRIMOGNS ]

‘mﬂ T 1? 1 ;
sy Sy,
n W 336700 "f‘ »" >
4 ¢S A (ke
¥ X ‘%\ @ < Q;(#-OM%“’ 57 )
N 4
b loge L Q o etat
ot ‘m'..ﬁ&_ /
LM3LIGIO .
/ Ed
41°E
o 25 50 100 33
30b3¢hod0: 1:1500 000
Em LobgendBogm boBrgamo [E bobgemdBogzmb gadocmogo — &b /-& 800656 - 699
N
— 030™BM307M0 HILIYOE030L LB 0O 93hmbmdoy®o Ggbdndmozob goodomogo —  ®306038> 00959 9
—— Bboob bobgatho ®  Bbotob oB0BobBGOE0YEO 396G D boemBnmobn sghm3ned S | onsgbaezs aytmbots
3960go3omahghob bedmgato o 39bogo3amohahob oBobobhmoEogmo 396h60 + 30030mMOM030 9MMIMEH0 “ BgoemboEago | || i i - e
go6: g doBobe -0b og
SRTM DEM

Source: The basic data provided by Geoland was further developed by CENN / ITC

Do 3oL 396b0o

3/English version of ic map can be found in Annex 3

SRTM DEM is used to display relief
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Svaneti, 1991. ® 3080bd3®o, mdagmobo. Earthquake, Thilisi, 200: 0B0bd3®o, mbob dybondaemohgho, Mogo-cmgBbydo o J3gdm bgsbgmoa. Earthquake, Oni Municipality, Racha-Lechkhumi & Kvemo Svaneti, 2010. ® 8060bd3Mol 898c0am3 3063000609090 g3oms (33960, ™bab 3yboo3ocmodgho,
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mEOEMAY, Jymoobo, 0dgMgmo. Flood, Kutaisi, Imereti, 2005. ® 0m356HEmB0 ©oM0oem0b bgmdodo, ©930mMo30. Mudflow in Dariali Gorge, Devdoraki, 2014 @ bo6doto dmmimdab hygdo, bm6)3maob nboodoamohaho, bodgbg-sogobgmo. Fire In Borjomi Forest, Borjomi Municipality, Samtskhe-Javakheti,
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Akhaldaba Road), 2015. ® 8964960, bgemgzohoydab 3ybogodoemoahado, odoMs. Landslide, Khelvachauri Municipality, Adjara, 2008. @ 896ggtob 398093 3080065609 LOBEBZgM M3gMOE0s, odoto. Rescue operation after Landslide accident, Adjara, 2008. ® 8969960l 39009300 ©B06gdE0 bobemo,
bgemzoBoyn®ob 8nbogn3omodgho, odoMo. House damaged by Landslide, Khelvachauri Municipality, Adjara, 2008. @ 896ygto, bmaggemo mGdgeo, 30396M0L 3xboEo3omodhgho, Godo-cmghbydo g398m bgsbgmo. Landslide, Orbeli Village, Tsageri Municipality, Racha-Lechkhumi Kvemo Svaneti, 2010. @
35630, bxmxgmo demgmes, Yool 3ybogadomodgdo, dibgme-dmoasbgmo. Mudflow, Mleta Village, Dusheti Municipality, Mtskheta-Mtianeti, 2006. @ 035G 3MR0, boxzgemo Bydomgemgmo, body®ob dybozodoemohgho, dos JoGmeno. Mudflow, Chumateleti Village, Khashuri Municipality, Shida
Kartli, 201 356030030, bmazgemo Bydomgemgmo, bady®ob dyboge3oemahgdn, Bos Jodmeno. Mudflow, Chumateleti Village, Khashuri Municipality, Shida Kartli, 2011. @ 035630030, 39GH®GH0 8m3zn, mbab 3n6o303smmodhgho, Bodo-emgBbydo gagdm bzobgmo. Landslide, Shovi Resort, Oni Municipality,
Racha-Lechkhumi Kvemo Svaneti, 2010. @ oxmganob 83030, 39bhoob 3y6oge3semohgdo, bodgagenm-8gdm bgsbgma. Snow avalanche, Mestia Municipality, Samegrelo-Zemo Svaneti, 1987. @ mmganob 8330, 3gbhoob dybogodsemohgho, bodgamgmm-8gdm bgobgma. Snow avalanche, Mestia Municipality,
Samegrelo-Zemo Svaneti, 1987. @ 396yg®o g. mdogmobo, 8g8gemadol gyho. Landslide, Thilisi, Sheshelidze street, 2016. ™30l 83030, 3gbhnol 3nbogadomonhgdo, bodgadgemm-8gdm bgobgmo. Snow avalanche, Mestia Municipality, Samegrelo-Zemo Svaneti, 1987.
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Introduction

01bgd®030 bhndon®o dmzemgbgdobs o Bom dogH FodmB3gNO 30hobHG™M®BdNL Moibzo o

o
898mddg9d0b doemo LEMOROE BohnemmdL (ob. BoboBo 1.1), GoE YoGYMBoma dmddgogdl dm- >
Lobemgmdady, bmEosmyM-93mbmBo3n® o d9bgdcog 3otgdmBy. gEoB0BBY d9360s bgma G-

©ohmO0o, Lo 9?0 96 Gdwybadg bobob dnbgdcmgzo bhedoob bogdmbg sGLYdML. Hmamem 500

B9bo, 096906030 39¢hOLHMMABY Abgm dEaNMYddns dmboagnmebgmo, Lol brgds Godwgbodg
@JHMML 006b390MS, B bhngoolb bogdmbglb gBhm30b Bob Bodoto dbgd30 s bmzo-
SEYM-930bmB03n60 3oMmgdmb ImByzmomdd. 396900030 39hoLAMM®BIdNL M300006 S0
96 8obo 8g3mgdgogdol dgdizamgds dgbodengdgemos 0bhIMILdNmo dbotggdol Rstmzom dy- 450
6906030 39hoLHGMR0L Gobzob Bgd0GHd0L396 BodoGmymo bhGoHgangdol gobbm®z0gmgdada.
50060869¢m00006 3odmB0BGY, d969dM030 FoBhobHGMBIdOL Gobzol FgdMmgdal bogombo 3G0m-

©0h9gbhymod dmgemo Abmaemomb 8obddedeo. 400

Lodotmaggemmb gbobgd Bbmazemom 89630L M0 bbgoabbgs Bgxalgdol dobgz0m, 39693030
bhogdoy®o bog®mbggdol Bom3mdabab bbgoobbgs demdommdal (0.5%; 5%; 20%) gomzagmobbo-
69000, 8o Bogth godmB3gymo dgbad Bemoy®o Bob. 146 3oemombo 038 M6
3.3 300t 088 meotmodngo 39xobgdymo. bagommagmmb godgdmb op30be o bmomolb
899M69md0b LBEBOLHGML oI gHMZbE booggbHML PbBMMIsE00m, 1995-2017 Bemgddo
39MM3a0eM0 0 J0OMBIHINOMEMZ0YHo bhodoMo 3O MEILYd0m godmB39Ymad Botoemds
3,547.9 80gmombo enoto 89o003060.

350

The frequency and magnitude of natural hazard events is growing (see Figure 1.1), leaving disas-
ters that have negative impacts on humans, the economy and the environment in its wake. Many
areas in the world are now prone to single or multiple natural hazards. These hazard events result
in serious disasters when they come into contact with vulnerability and inadequate capacity or
coping capabilities of local populations and governments. Avoiding these kinds of disasters or, at
the very least, reducing their impact, can be facilitated successfully by engaging relevant actors in
DRR strategies. Consequently, developing a specific focus on DRR is an important and vital issue
for a multitude of actors operating around the world.

250
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30hoLHOM®BYOL GHomgbmds/Number of Disasters

According to two separate assessments of Georgia, both of which were carried out by the World
Bank, taking into account the different recurrence probabilities of disasters in the country (0.5%,
5%, 20%), the possible cost of these annual risks of natural disasters is estimated to range be- 100
tween $146 mln to $ 3.3 bln. According to additional information provided by the NEA of the

Ministry of Environment Protection and Agriculture of Georgia, between 1995 and 2017 the total

amount of damage, as a result of geological and hydro-meteorological natural hazards, amounted 50
t0 3,547.9 mln GEL.

8969067030 39¢hobHOMRBId0L Bl Hybogbizes dbmpmomdo (1900-2010 66.) o1
Byotm: http://www.emdat.be/natural-disasters-trends 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Natural disaster trend in the world (1900-2010)

Source: http://www.emdat.be/natural-disasters-trends 630:10/Year

BoboBo/Figure 1.1
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1990-2000 Bemgdo goghm-b d0gh semos®gdgm 0gbs, GBmammE 36906030 30hobHMM®BIdL 3gdzdgdol smBemgyemo (IDNDR). 2000 Eemob 393w9a 399180300 076936030 300h0bHG™aBgdNL
8983069000 bogBMEBMGobm bnohgges (ISDR), HmBgemdoi boBo goybzs 396936030 30hbHGM®IdNL ,BgdmEb J39dmm* 3G0630300 Bobm30b, BrgodaemadIE00bs o 3Booymabal (303emBg
Qm39b06HIO00 3083emgdbne BoamBoBg goabgemol bagommgdsl. sbgmo Boamads G0b30b 8gd30GMgdNL bbgoobbgs bmobhgaanl gobbm®mEgmgdal 8086001 0m33eMLENBIAL LaBmaowmgdol
063mGH30MHgdOYm™MdNLO o 36md0gMHYdNL, 39m360tmgdel 3erdbmdaby o 3obybobdggdcmdal mblL v3dMEgILL, 3MEbOLY o godmEEamMgdal goBooMgdoby o JoMHBomEmYmN YHMogH M-
00l (008330006930L Y39t ™BIBY. 98 3B Magdhon® 3:mbEgBENSL ,M0b30L oBmm30b 303 86 ,L30Momb* PEMPYdL, HMBEML WGB3 8196906030 30HILHGM®RIdNL Bogoemombs o

390m(30006mgdob LoggydzgemBg dgbodemgdgmos goMgdmb o6 Bbmemmme 30630609 33080396 o LmEaYM BramBoMHgmdd

8000303060900 0O 53H0MYdd (0b. Hobobo 1.2).

496906030 3o¢ob06mggbob ®obzol Bgaeoﬁagbob Bgods bh®ohgandd, Y30MH3gemgl gmammo-
Lo, Y6 3obLOBM3M™L Gab3ol 3 30b 3m6¢h9gbdo, 360036)036960 oa@gmag Bmbobemgmdo-
Lo o Bobo Labmz®gdgm FoMHgdmbomzal dml 69 2] . b®oh9a0d Pbd
300060em0Bmb 060860 3oMgdmb bmEoamYM o qgo&osnﬁm BmSgg@onmba o 8ob dgbo-
3306900 bogomm MmBObdogdgdal godhomgdob B0Bbom gobboBmaGmmL Logmmbol Hodwgbody
L39BID™MB 5303806900 Bgbademm M0b39d0. BB LHMIHIanl bddmenmm dodobos
Bm398em 3mBgbhdn sGbgdymo 896906030 39hOLHGM®MIdNL MHab3al 8gdz0cgds o dmBogacmo
096906030 30hbHG®BIdL Bob30L 3MEHGMEO. 3¢60dbYmo 80860L BomBgzd dgodemgds abg-
®0 bH®YIHIONEO O dGILHGYIH YOI VMBELdogdgdOL 9HMMOMNZ0 ZohHoMmIdM (S dGO
3mbh3ohobhOmEYmo H3o30Mgdab 3dom), MmBemgdog Gob3ob doGm3zol Bobhdabhgdom 0ygbgdgd
bomsam 396300m06900b y39emo 9ho3BY. bnﬁabﬁmao 390oLAHMHMAd0L Hab3oL Bothdahgdymo do-

Lomz0b, 93Ggm39 080Lm30L, HMB 3gbadmgdgema gobogl Mab3zob g39d dymao mgdgdobom-
30b 36050033@0 0 3003M000 3ooBy3ghnmgdgdal Bomgds, bago®mo 3odhobhGmygdol godma-
63930 30898900b0 o BOIHMOIVL WEB> (3!06.

The decade covering 1990 to 2000 was declared by the UN to be the International Decade
for Natural Disaster Reduction (IDNDR). After the year 2000 a follow up called the Inter-
national Strategy for Disaster Reduction (ISDR) was developed, which stressed the need
to move from top-down management of disasters and a cycle that focuses on rehabilita-
tion and preparedness, towards a more comprehensive approach that works to avoid or
mitigate risk before disasters occur. At the same time, this strategy sought to foster an
increased awareness, more public commitment, better knowledge sharing, and partner-
ships to implement a range of risk reduction strategies at all levels. This more proactive
concept has been referred to as the ‘risk management cycle’, or ‘spiral’, in which learning
from a disaster can stimulate and facilitate adaptation and modification in development
planning rather than a simple reconstruction of pre-existing social and physical conditions
(see Figure 1.2).

A general strategy for DRR should first start by establishing the risk 1t context and
criteria, and by characterizing the potential threats to a community and hazards for its living
environment. The strategy should analyze the social and physical vulnerability of a population to
determine the potential risks from a range of hazardous scenarios in order to implement effective
measures to reduce the damage and casualties. The final goal, the reduction of disaster risk in the
present and the control of future disaster risk, should be achieved by combining both structural
and non-structural measures that foster risk management as an integrated concept and practice.
This should be incorporated into all stages of a community’s development process, not just as a
post-disaster response. DRR requires a deep understanding of the root causes and underlying
factors that cause disasters in order to arrive at solutions that are practical, appropriate and sus-
tainable for the communities at risk.

Evidently, managing risk in this manner requires a consensual and collaborative approach. The
United Nations International Strategy for Disaster Reduction (UN-ISDR) has widely advocated new
ways in which authorities, communities, experts and other stakeholders can jointly diagnose
problems, decide on plans of action and implement them. Clearly a new ethic of DRM is emerging
based on ‘informed consent’ as opposed to paternalism. Risk assessment as the starting point
for further risk management processes should, in turn, be a multifaceted activity, aimed at inte-
grating the likelihood and potential consequences of an event with subjective interpretations of
interacting, heterogeneous actors. Figure 1.3 shows a DRM framework that focuses on the use of
(spatial) risk information.

, 968900 93M9m39 39630mMgd0L ©O39aBOMYdL
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09 03I

016906030 39¢hOLHMMEIdNL Gob30L dbgmo bobom Fomxm3o Fmombmal Bgmobbdgdoby o cMobod-
BB mdoBY omndbgdyem Boamdal. 896906030 30hobhOm®gdal g8i30MgdNL goghm-b bog-
Hnodmmobm bhHohgaoo (UN-ISDR) dbodb n3ghb obgmo sbogmo dgmmegdol godmygbgdol, Gm-
gmomo Lboggnd3gemBgos bobgmdBogm PBY9dd0, 93NMMIMNZ0 MYFol Bo®dmBoaggbemgde,
99b39m 900 o Lb3gd obHIMYLYdNO Bbotrggdn JHMMITNZo0 3obLOBEMIM396 3BMITIIIAL,
009096 LodMJdgEm 393dgd™Mb 39380MIY 3oBY39HNIIOL o SbmGEgEMgdD Bom.
gm0 BoamBnm Yoemodgds 396936030 39hobHMMa3gdaL Hob3ob Bothm3zol sbagmo bhMohgzos,
HmBgemo3 30 gMBMB0L Ho(33emO0 16a3MEHB0MYYI MoBbIMBAL gBYstgds. Hab3ob Bgazabgds,
Gmagm®E 3obo dommz0b 3GmEgbob boByobo ghodo, Soﬁamoggagﬁb 66030@6!)603 Logd0obmdsb,
®o3 30860 0bobagh 30GhOLHGM®RIdNL Bobdhodgdolb, dml 939000 0o 0BG~
©bgdyemo dbotggdal bydogdhn®o 0bhgM3IGgHoE0gd0L nﬁogaﬁ)oﬁ)abob 1 3 6oboBBg 6oBggbgd0d
390oLHMMBYO0L Gobzol FoGm30L Rodhm, GMAgmBnE 0J396ho 3900900 Gob3oLb (LogdEmon)
063m®3o300b godmygbgdody.

30hobhGOMAL (303¢m0

Disaster Cycle

N
SisAjeue M!\‘.qe’e“\

e,
Paredness planning

aa"@qu;ﬁo\)
Q9393335

300hobHO®BIL Gobzob FoGm30b 30300

BoboBo/Figure 1.2 DRM cycle

®ob30L dom3o / Risk Managment

©0bzob 3ga3obgde

Risk Assesment
Mobzob o6ogmoBo
Risk Analysis
Log®mbob 0egbhosazohgds
Hazard Identification
bogmmbol gazobgde
Hazard Assesment

Mob3ob 30Gob3ot
8930 gemgdgbhgdo

Elements at Risk

3mBygzemomdob (99603960 ga3oligds

Vulnerability Assessment
©0b30b 3obbodma®o

Risk Estimation

juawasSeuew uojjew.oju| (jereds)
eBwwep q0oflepwwingo (0eRNWELN)

®0bzob gomazms

Risk Evaluation

@Q0iQqege? quoflepwwgo o V2UWWRVgWR §OENVW

©0b3ob 30875em0BoE300

Risk Visualization

260bhGHdHaGmo

Non-structural

bOIIBaGYeo

Structural

6m&3g00
Codes

Hobzob 3o0ohobd
Risk Transfer
boboothgdo
Standard

Loa639dM daMI>MMBOL 0393030

Emergency Planning

060306HI0H GdYmMd/ 960630 00093530 mbobdogdgdo

Awareness/Training Protective Maeasures

06 99em0 Jghymd0bgde 30053900

Early warning Reinforcing

30BombaHzagdmmdnl 0393330

Landuse planning

Suiepdn uoljeuriojul pue SulIo}IUO XSIy

3809/Lgd
EIA/SEA

©96¢ho09mmd0b Jga3obgde
Cost-benefit Analysis
®ob3zob 3gd30gdd

Risk Reduction

300hobAHO®BIdL Gobzolb FoGm30L BoGBM

BoboBo/Figure 1.3 DRM framework

<0flefoglpwe queqow/e€wwep qofqow

]
w
z

wq
[=}
<
[}
3
QO
=]
o
[l

o}
=
w
z
o
=3
=i
3
f=4
3.
z
Q
=
[=}
=3




016906030 39hoLhOMAgdol GHob3ob FoMmmzo Logommnzgmmdo

2005 6em0ge0b, ,30mamb badmgdgm BoGRm-3HmaMmadol* bogzydzgmBy, bado®mggmmmadn woo-
Bym LobHYINGO OIRMEOd, BP0 FmEd3d LdBoMMEYdM3Z o 0bbAHOHYENG B33T0emg-
090 396906030 30¢hOLHGMPBIBL FoGM30b daGowo IModHo30b 33300060 gd0LMZ0L. mg-
Lom3g0b athzal HgBmEIGmd0L LogHmadmmabm badatmmmgdz bagydagmb ,30hobdmmazol
®ob3zob 89930690L bgbeoonlb Ladmgdgm BIGRM-3HMaMmeds“ (2015-2030) ndemgss.

016906030 O ©0080069M0 BgHMMIdom ZodMB3INO 30hbEHGM®RIdL 309396(300L, dBoco-
yoibobo o Hgogatgdob bobhgdob gondimdgbgdob mmbobdogdgdn sbgag sbobymos ,obmEzacmgdel
Bgbobgd Bgmabbdgdob* m39896¢h30, HMAgmOE bogoMmagmmbs o 93tm 303806 dmeob 2014
B9l gomm®ds. 396996030 30¢hoLHMMAEL Bom3z0lo o 3mdadob (33emoemgdgdol 3gw9ag-
00b 898;306H900L bO30MbAL VbY39 mE3L FogPmb Bog® 2015 Egemlb oemgdyemo enmISTYE
3eoh03960 BodBmgdo: ,00aMow0 gobgnmatmgdol 808bgd0“ (Lgdhgddg®o, 2015 6.) o 306080l
89006b3gd0 3c0dohb 33epacmgdal momdeBy” (093980960, 2015 6.).

Natural Disaster Risk Management in Georgia

Since 2005, a system of reform has been initiated in Georgia based on the “Hyogo Framework for
Action.” This reform includes legislative and institutional changes in order to implement sustain-
able natural disaster t practices. Nowadays, the “Sendai Framework for Disaster Risk
Reduction” (2015-2030) serves as an international legal basis for field reforms.

System improvement measures to prevent and respond to natural and man-made disasters are
also reflected in the Association Agreement, an agreement between Georgia and the European
Union in 2014. Topics related to natural disaster management and reducing climate change im-
pacts are also included in the global policies of the United Nations: “Sustainable Development
Goals” (September, 2015) and “Paris Agreement on Climate Change” (December, 2015).

In Georgia, disaster management activities are regulated by the normative acts adopted in differ-
ent periods of time listed below:

e Law of Georgia “On State of Emergency”;

e Law of Georgia “On Planning and Coordination of the National Security Policy”;

e Law of Georgia “On Public Safety”.

LogdommM39mMMmB0 300hOLHMMABYONL BoMHMNZoLbMOE (3038069090 bdgdnsbmdgde HYaYTMgds
Lbgoobbgo Mmb doemgdyemo 8930980 bmMIohoymo oghgdom:

o LoJomM39mmb 306mb0 ,bogobzgdIM dgMToMIMdNL Jgbobgd*;

o bogdodmgganmb 306mbo ,gmm3bnmo bog®mbmgdolb 3mmoahezol ©oggadzobo o 3mmo-
6ooab Bgbob 8gbobgd*;

o LJoGmm39mmmb 306mb0 ,bdmdommogm PboBGmbmgdol dgbobgd*.

096906030 39¢hoLHGM3gd0L BHab3ol 3 3080 B 1m0 do

©3m0039b0cmod 3bGoemdo 1.1.

LobgmadBogm yBygdgdo Bo-

LBOGMYOM30 o 0BLAHAHYBEYOHO d6dBOL boxydzgemBg, Bgbodemgdgemos Godwgbodg 3603-
369emm3060 Lo3ombab godmymas, HmBgemms dgbbogms o EdNdoggds byl BgnBymalb gggyo-
6080 396906030 30(oLAHGMBIIL HGabzab Fotmzab bobhgdolb bEYeymeb:

The major state authorities engaged in natural DRM are depicted in table 1.1.

Based on legal and institutional analysis, a number of important issues can be identified, studied
and potentially resolved that will improve the natural DRM system in the country:

e Replacing the existing emergency response practice with the practice of natural DRR and
removal-mitigation of triggering factors;

e Implement basin management principles;
e Implement modern risk assessment methods in current methodology;

e Improved communication between central and local institutions working on risk management
issues;

e Consideration of natural disaster risks in spatial development projects.

096906030 30¢hoLHMMBIdNL 8909390006 dBImmob dGLgdymo 3Gogdhozolb dgE3eme Gob3-
Boghmegd0b 398306 gd0bo o bhogoolb 30BgBgd0L dBmebaMmO-8gGd0emgdal IGoghoz0m;
Looydm oGmmz0b 3063039000 ©O69ME3Y;

®0b3g00b 8903090l MoboBgEMM3g FgmmEgdel 0bhgatotmgds
do;

396¢h6P0emY® (0O OO 0603 mbgdg Hob3ol B
B0l 387960303006 godemoggde;

lsod a
JOJE 09 60J

30b Lo30mbgdBg dmBYdo39 0bLHOHIAHIOL

096906030 39(hoLHMMEBIdNL M0b39d0L FomzoemobEbgds Log®EYm dob3nmatgdol IGm-
99b9080.

Lobgemadbom
06990900

Government
Bodies

Lo3a6390™ LohyoEegdel B>GM30L LddbobyGo

Emergency Management Service

39Gg3mb ghm367cmo Looggbhm

National Environmental Agency

bogomM39mMML HY30MbImo gob30maMgdaLS s 06BGHILAHGYIH ML bodobobhGHm

Ministry of Regional Development and Infrastructure of Georgia

Logo®m39mMmb M39306907em0 HIBHMM0gd006 g3bomms,
™0, $969HNI®INLY O bmEndE PG oE30L bddnbobhmdm

Ministry of Internally Displaces Persons from Occupied
Territories, Labour, Health and Social Affairs of Georgia

LogoGm39emmb 9BM367em0 YI0dBHMgdOL Loddm

National Security Council of Georgia

Logdo®mmagmmBo 396900030 30hobHG®BIdL Gobzol JoGmzadn
3b®agmo/Table 1.1 { haGoyemo bobgemdBogm bhGndha®gde
Government structures involved in DRM in Georgia



Disaster Risk Assessment Methodology

®0b3zob Jgmbgdd dG0b 3B mEgLo, HMBgmoE 3obLoaBrmgmogh Gobzol bo®obblo o d3969d0L o gu3ndbgde bogHmbggdolb Hgdbozn®o doboboomgdenmg-
d0b, 90008006930L dmByzemoEmdNl J0HmdgdNLY o Bb3oL J0Mab3o® Bomo ymazbolb 3mBd0bogosl (UN/ISDR, 2004b). 983356, 30hobhGme0l
®0b30 3m6393hYdEYMo© 8godmgds 3989aboncdw 0gbgl Bomdmoagbogma:

390oLHOMAL B30 = baggBmbg * JmbygmoEmds * Hob3ol 3060L306M dgmmo 9emgdgbhadol Homegbmds (R =H * V * A).
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©OMOb 3obdogzenmdsdn bobogomm dmgemgbgdol Bo®dmdabol semdmmdLL (bLodeBobm 3gMomn). baemaBab MmL dbgzgenmdsdo ogdbs domgdnemo
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339030 o bghysd. 08 LobgmdSMS MoMMIYEo bdgGmbobomzol b3ggoamyMow 0gdbs 3gdndaggdymo dmByzmomdnl Y3900, GMBmmgdoi Lod
3398300 0gbo 3cmobogoe®gdY0 (Bomomo, BmBog®o s odde). 50-6emosbo LddoBobm 3gMomeol gobdsgenmdsdn bogoMoywme dmbobpgbo
©000096039 3m3emgbob dgboazolgdema 3odmygbgdnem 0dbo gobgmoemo dmgemgbgdolb dgbobgd sGLIdYTN deG0EbYMN/R0dboMYdNM 06)MET-
(300 9 (3963990 dM3emgbob Bobdhode. 530l 8989z dmbros LgMEMO deMBdMMINL Foobaat08gdd, GMBENAL EMHMLYE dmbaemEBgmn dmzengby-
30b 8Bmbob 3oGMMdN Fooygm 0cmYYo bdgMmMbab $37030L Bmbob $876 Bmbo3gddg. smEMoEbymmo 8396906030 bhndon®o dm3zmgbgdol dmbazgdgdo
0 Lo mbggdol G13900 BoMm3mazgbogmod 39-3 Mo3d0.

Lbgoobbgd a3odhm®ob d0dotro dmByzmomds s Hab3zol I06Hab3o® gmmbs Bgamabos Gobzolb Bobodg dymmn gmgdabhgdol Bgdwgan Lobgmdg-
dobomgob: 896mdgdn, dmbobemgmds, 333, 88900, (Hhyggda, Lobbog-bomglo 306gd0 s oENM HaBoHM®0gdo. gb Boghmdgdo Bomdmwagbomos 89-2
0330 (bodBOLM BmMb39FY00). Lo MboL Lobgmdoby o LagMmbol Bobsdg dgmmo Mdagdhgdel bgdobBog®o 3mBd0BsEOLMZL 3oo63zoMBdY
0d6o 3000033900b/o8mb3g30L Bmbgdo ggmbonbammaszem Lobhgdgdol godmygbgdom, Godar dmasEs 06ymMmIdE0s Mobzab 30Mob3ot sMbgdmdNl
botobbol 3gbobgd. LmEoomy®o, BoBo3YM0, 93MEMZYHo O 93mbmB0NM ImEyzmomdNL boh3gbgdmow 3odmygbgdnem 0dbs gmabgdol bo-
©0bbmd®03-bo3BEM MO 3BHIH0YB0060 HYIbmemmzos. bagGmbol ymazgemo Ho3obmzgol (gobboemymos 9 Hodon), 3m3d0bognoby (Bogmomo,
BmB0geo (o dd0emM0) o bogmmbob Bobodg Byman Mmdngdhadabmzab Bga3obos BmByzmaEmdnl bowawggd/8608369mmmdgd0, M3 BohGaEab boboo
260l Bomdmeagboema. 8980093 0bobo godmygbgdnem 0gdbs G0b39d0b bydmemmm GY39d0L 39x3obgdgddo.

Arisk assessment is a process which determines the extent and nature of certain risks by combining the technical characteristics of hazards, people’s
vulnerability to these risks and their social conditions and their exposure to these risks (UN/ISDR, 2004b). Thus, Disaster Risk can be conceptually
represented as:

Disaster risk = Hazard * Vulnerability * Amount of elements at risk (R =H * V * A).

In risk analysis, three central components are: 1) hazard; 2) vulnerability; 3) buildings at risk of exposure characterized by both spatial and non-spa-
tial attributes. Hazards are characterized by their temporal probability and intensity, derived from a frequency-magnitude analysis. The hazard
component in the equation actually refers to the probability of occurrence of a hazardous phenomenon within a specified period of time (a reference
period). During the analysis 9 different hazard types were taken into account: earthquake, flood, landslide, mudflow, rockfall, snow avalanche,
wildfire, drought and hailstorm. For each of these hazard types a specific susceptibility map was generated and classified into three distinct classes:
high, moderate and low. The historical information available regarding past events was then used to estimate the number of events that are likely
to happen and the size of individual events within a reference period of roughly 50 years. The spatial probability was then calculated by dividing
the area of the expected events by the total area of each hazard class. The historical data on past hazardous events and the hazard maps will be
presented in chapter 3.

Vulnerability and exposure were estimated for the following types of elements at risk: buildings, population, GDP, roads, forests, crops and protected
areas. These factors will be covered in more detail in Chapter 2 (baseline data). For each combination of hazard type and element at risk the overlap-
ping areas were calculated using GIS, this provided the exposure information. The social, physical, environmental and economic vulnerability was
expressed using a qualitative spatial multi-criteria evaluation technique. Vulnerability values were estimated for each combination of a hazard class
(high, moderate and low) for each of the 9 hazard types and the elements at risk, and presented in a matrix. These were then used in the estimation
of the final risk maps.
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Hazard and Risk Assessment at National Scale

Hazard and Risk Assessment using GIS can be carried out on different geographical scales,
and for various purposes. Hazard and risk assessment at the national level requires to pro-
cess extremly large amount of information and appropriate resources. Project team carry out
the modelling using ‘Raster Maps’ which use a total cell size of 100 by 100 meters (1 ha). It
is important to carry out hazard and risk assessment on a national scale in order to provide
awareness raising about the problems of hazards and risks, to improve national planning
purposes, to allow for the implementation of national disaster-risk reduction policies, to
serve as an early-warning system and to allow for the development of disaster prepared-
ness plans and insurance policies. Given the large size of the country, the limitations with
respect to the data availability, and the methods that could be applied, the resulting maps
should be considered as general approximations and not as guaranteed information. They
cannot be used for detailed land use planning or DRR on the scale of individual communities.
The risk assessment applications in planning become more helpful when zooming in to the
larger scales, such as the regional or municipal levels. Hazard and risk assessment become
integral components and facilitate the comprehensive development of regional development
plans and Environmental Impact Assessments for future infrastructure developments. At the
municipal level, hazard and risk assessments are carried out as a basis for land-use zoning,
and for the design of non-structural risk-reduction measures. At a community level, hazard
and risk assessments are carried out in participation with local communities and local au-
thorities, as a means to obtain local commitment and support for disaster-risk reduction pro-
grammes. Consequently, more detailed follow-up work will be required, in the future, at this
scale.
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There are also a number of factors which play an important role in deciding what scale of hazard e e e Py Y DAY et

and risk assessment should be selected. These are related to the aim of the hazard assessment,
the type of hazard, the operational scale at which these hazard processes are triggered and how
they specifically manifest themselves. These factors also relate to the size and characteristics
of the study area, the available data sources and resources, and the required accuracy of the
information.

W .

Disastar reporting

Use an entry Jom for enterng

The hazard maps are general, consisting of 3 classes, and are made using simplified methods giv-
en the availability of data sources at the national level in Georgia. Some of the maps were taken
from earlier research (such as with the earthquakes, drought and hailstorm hazard maps). Other
maps have been made utilizing the methodology of selecting and weighting important factors
in the maps for the particular hazards with a “Spatial Multi-Criteria Evaluation technique”. The
decision to use three classes in this map was made in order to make the maps easier to interpret
by non-experts. Within the maps the high hazard zones indicate that, in general, about 90% of
the hazard events are expected to occur within that specific zone. The moderate hazard zones are
where another 9% of the events may occur, and the low hazard zones are those where less than
1% of the hazard events may occur.

The reference period of 50 years, which has been used as the basis for the risk assessment, is a
rather arbitrary period. Ideally, when selecting a series of reference points several return periods
are selected for each different hazard type, and the specific losses are then calculated for each
of them and, integrated into the total risk. Given the incompleteness of the temporal information
this was not possible.

The spatial probability estimation depends to a large degree on the detail of the hazard estima- !“"““ . B sioliblireoe SO gef ,,,,,,_.U,,,:,,,,Z,

tion (the smaller the high hazard units are, the better the prediction will be) and on the data of
past occurrences from the incomplete recorded database.

The vulnerability values used in the risk assessment are general approximations, and do not take
into account the different degrees of intensity and the different classes of elements at risk (e.g.
building types).
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Risk communication is an important component of effective risk governance, and is defined as
“an interactive process of exchange of information and opinion among individuals, groups, and
institutions. It involves multiple messages about the nature of risk and other messages, not strict-
ly about risk, that express concerns, opinions, or reactions to risk messages or to legal and insti-
tutional arrangements for risk management” (National Research Council, 1990).

Communication is therefore at the core of successful disaster mitigation, preparedness, response
and recovery. Communicating information regarding potential and particular hazards, vulnera-
bilities and risks is, however, challenging, as it is customary to human behaviour to not concern
oneself with events that may happen in the future but do not pose an immediate threat. However,
during a crisis situation this changes dramatically and it is therefore an essential requirement
that citizens are informed instantaneously by the relevant local authorities, utilizing media to
support and play a significant role in this area.

Risk communication, focusing on the imminent threat of an extreme event is referred to as a warn-
ing and is meant to produce an appropriate emergency response. On the other hand, risk commu-
nication programs can also focus on the long-term possibility of the occurrence of such events,
and is also therefore referred to as a hazard awareness programs.

Risk communication in the form of the Atlas is aimed at:

e making citizens, media, and both local and national authorities aware of rthe existing risks in
the country;

improving their knowledge of possible disasters, and their potential impacts;

improving their knowledge of how best to prepare for these events;

changing their attitude towards disaster prevention and preparedness; and

eventually changing their behaviour towards these events.
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Better interpretation of risk information by emergency managers, or by the public, depends con-
siderably on the risk visualization. Visualization of risks is one of the key processes in effective
risk governance. Since risk is a spatially varying phenomenon, GIS technology has become a stan-
dard tool for the production and presentation of comprehensive risk information.

Risk Maps

The Atlas includes texts, graphs, figures, tables and maps that effectively communicate to the
user the information regarding hazards, exposure, vulnerability and risks. All of the maps contain
information regarding the map title, legend, sources of the data, scale, projection and a brief
description regarding the contents of the map (see Figure 1.5). Alongside the main map content,
each map also has additional information that provides an overview about how the map was pro-
duced or processed before the final visualization.

Web-atlas

Web-atlas is a tool for the communication of disaster risk information, particularly because of its
vast potential for information management. In the field of disaster management, among others,
internet based technologies are already widely used for the communication of risk information.
Web-atlas was developed as a risk communication tool (See Figure 1.6). The web-atlas allows the
user to combine different types of information, and display this information in a variety of ways,
for example: hazard maps of individual hazard types; information on elements at risk; exposure
maps; vulnerability maps and maps of specific risk types.

The Main Functions of Web-atlas

Disaster reporting: where users (general public, local authorities, universities, experts, media,
etc.) can report about disasters/hazardous events in their own area in real time. Firstly, the users
have to be registered to be able to make a report and, after the process of registration, a user can
then locate the hazardous event as a point, line or area on the map.
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Web-GIS-ob godmygbgdo 3gbodemgdgemos 8980093 06¢hgMbyhazamody: drm.cenn.org

The Web-GIS application can be accessed through the following website: drm.cenn.org

Disaster database: where users can query different hazards by types (e.g. landslide, rock-falls,
mudflows, flooding/flash flooding, wildfires, snow avalanches, etc.), by date, by location, etc.
The database includes hazardous events recorded in the past, based on information that was
gathered during the project’s initial implementation phases and which was presented by various
administrative units. Newly reported events will now be added to the existing database and up-
dated continuously in real time.

Hazard and risk maps: where users can view different hazard and risk maps. The user can retrieve
reports regarding hazards, exposure, vulnerability and risks presented, for any place of interest
across multiple administrative levels.

Community profile: where a shortened version of the information regarding the different admin-
istrative units (region, municipality and community) can be generated. This information includes:
the number of recorded natural hazardous events present, displayed as graphs and tables; the
hazard maps (with high, moderate and low classes) the exposure of elements at risk (buildings,
population, GDP, transportation, forest and crops) listed by percentages for each hazard type.
Natural hazards: where background information regarding different types of hazards can be
found. A range of different maps covering different interests can also be downloaded in this sec-
tion.

Local case studies: where case studies that were carried out within the project can be download-
ed in Georgian and English languages.

DRR: where all the training materials can be downloaded. Information relevant to DRR can also
be uploaded here.

Paper Atlas: the following Atlas can be downloaded and printed in PDF file.



