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dmdBogdodo gobgyemo gratitude for providing
obdotmgdobomgol assistance in development
dommool 3ybom: of the Atlas:
Logommnggmmb gohgdmb oE30bd o bmaemob 3gy®@Bamdel bodobobhG®mb Ministry of Environment Protection and Agriculture of Georgia
9O™3690m Lohygm LooggbHmLb National Forest Agency
©OEDO HIBHMM0d0L bdoggbhmb Agency of Protected Areas
Logdo®m3gemmb bihohobdhnzob ghmabyem Lodboby®L National Statistic Office of Georgia
LogdoB?39tmmL gobomemgdob, 8936096H9d0b, 39emHIMOLS s L3MEEHL bddobobhGmb Ministry of Education, Science, Culture and Sport of Georgia
Logdo®m39mmmbL G9z0mbymo 3o63000MgdNLY S 6AGILHGNIHYGL bddobobhHmb Ministry of Regional Development and Infrastructure of Georgia
Logdo®m39tmmL 93mbmMB030bo o BEaMOE 3ob30maMmgdol LvdobobhmHmb Ministry of Economy and Sustainable Development of Georgia
Logdo®m39emmb 0nbdEeL bddebobhGmb Ministry of Justice of Georgia
3L $9memgbool Geoland Ltd.
900w Bggmgemb Emil Tsereteli
39600 goyM0brodz0emb Merab Gaprindashvili
0058 30006030 Ramaz Chitanava
093000 Gmbohg®b David Rossiter
$9693 9¢h990L Janneke Ettema
9396 $30b0dz0emb Levan Javakhishvili
030006000¢m 3oboModz30emb Avtandil Makharashvili
d00YM P3emgdob Baadur Ukleba
- 0o dgatgemodgl Lia Megrelidze
6060 33063390000 Nana Kvirkvelia
30300 0080803300mb Gigla Tamazashvili
3090 hMo3ondgb Vaja Trapaidze
6000 0mMEo603300ml Natia lordanishvili
0060 dbmdodgl Liana Akhobadze
Mg $060800L Lela Janashia
303360 em9ab Humfrey Legge
60bm gox®m0brosdzomb Nino Gaprindashvili
00056 39am0d30emb Tamar Geldiashvili
3930 399¢h3039e03300mb Megi Gamtkitsulashvili
30mM30 cmdbodglb Giorgi Lomsadze
606m dogmooymb Nino Migriauli
06 99600009l Ana Menabde
990¢m coma3gnogl Emile Dopheide
30060 emyo$9gbl Joan Looijen
30O 3Bmmb Bart Krol
Lod06 dotrgbl Sabine Maresch
dobogem odgbl Michiel Damen
8003 doggmeml Mike McCall
00396 dob Yawen Ma
bhmbo dem 30806 Hodogngemb Antoni Alcaraz Tarraguel
LodFo6 godomL Samjana Ghimire
Global Forest Watch-bo o bmagemom Ggby®bgdol 0bbhodhydlb Global Forest Watch and World Resource Institute
bg33960MHgnemmdnL bLogs®mob Fodhgdobo o 3emgdal G3900L dmBmgdaboM30L for providing tree cover gain and tree cover loss maps
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0bMm®Ao300L Byothrmgodo
Source Table

9mbo3gdgdo/Data ho30/Type mobomo/Date Byotm/Source 30096 o60/Comment
399mOMmmM®z0360 boway®gdo 1 Bathoamgobo dgndgonemo - 396930l 9HO3Emo boggbH™ 81 bogn®o
Meteorological stations 1 Point shape file NEA 81 stations
6ogmggdgdo (93) 3b&ogwo 18812010 306g3mb ghm3zbymo booggbhm 83 Logayho
Precipitation (mm) Table NEA 83 stations
390h9mOHMEMa0n60 boanMdgdo 2 (Mm3mab byxmob bow®adg) B9®boemm3zobo 8go3zangmo _ LoEaYMIOL 3IMFHIRYO 530MBEIIMIMIS 3bnbBM3GS d39tmo Hm3MaMOcYTo HY39d0Ld S dIOMFITMLObYMIdgdNL Fodmygbgdom 193 Logayp®o
Meteorological stations 2 (snow avalanche depth) Point shape file Stations were located using old topographic maps and aerial images 193 stations
MODIS-0b om3emab bdago®o HDF-EOS 20052011 MYD10CM-0b ;xgemob byago®o 6)3807(2?3(300: 5 398
MODIS snow cover MYD10CM Snow Cover (NSIDC) Resolution: 5 km
0m3mob bagzaob Bemoyo dodbodocmydo boe®adg (b3) Bb&ogwo 1891-1965 Lodgm™Md 3038060b 3emadodhydo 3bmdam 193 boan®o
Yearly maximum snow depth (cm) Table Climate Catalog Book of USSR 193 stations
3oMmemmmaonmo boan®gda/bogydogmgdo 696hoemm3060 390330000 _ LoEaYMIOL 3IMFEIRYO d30MBEIIMIMIS 3b0bEBMEGS d39tmo HmM3MaMOwNYT0 HGY39d0Ld S dIMMFITMLObYMIdgdNL Fodmygbgdom 108 Logagy®o
Hydrological stations/posts Point shape file Stations were located using old topographic maps and aerial images 108 stations
80006060b dogdbodogmymo bodso (8%/63)/bodomeng 3b®ogmo 19251992 - 396039, ,390bHOMBYM ByoamaEmdgHn, ByomBmzatbgdo s M3MEMBYmN dmgmmgbgde” 108 Loggyn®o
River maximum discharge (m?/sec)/height (cm) Table L. Tsanava, “Catastrophic floods, flashfloods and mudflows in Georgia” 108 stations
MODIS-0b 6obabdocmo hgGohmMogdo GeoTIFF MCD45A1-0b 00363060 hg®ohmMogdab sbogmodo G9dmemyes: 500 8
MODIS burned areas 20002011 Mcp45A1 Burned Area Product Resolution: 500 m
©00304b06OY0 NIl B303930 3mm0gmby®mo 3g0353000m0 B 30699mb 9 m3z6nmo bdoggbhm 621 dmgemgbo
Recorded snow avalanches Polygon shape file NEA 621 events
©o030dbo6gdyemo 896yHgd0 B9Mboemmzobo 890330000 B 39698mb 9HM367mo booggbhm 690 dmzemgbo
Recorded landslides Point shape file NEA 690 events
©05309b06HIIN0 MZIHENBRIO0 69O H0cmmz060 8go3gonmo B 3oMgdmb geHM361m0 booggbhm 230 3mgemgbo
Recorded mudflows Point shape file NEA 230 events
00309009070 J3000 33960 B96hoemm3060 8g03@v0em0 B 390 g3mb geH™M361m0 bLooggbhm 113 dm3emgbo
Recorded rockfalls Point shape file NEA 113 events
0050dbo6gdYmo B0Bobdzthgdo B9 Hoemm3060 3903030060 4532009 0a00b babgmdBogm 6039BLOAHIHO 2006 dmgemgbo
Recorded earthquakes Point shape file Ilia State University 2006 events
Lol (303MHYEo dmgemo GeoTIFF 2011 ASTER GDEM >0l METI-b coo NASA-b 36mooydho ©9dmemyoo: ~30 3
Digital elevation model (DEM) ASTER GDEM is a product of METI and NASA Resolution: ~30 m
38900 boBmgobo gn3monemo 2003-2009 $9memgbeon/CENN 3obdhooo: 1:50,000
Roads Linear shape file Geoland/CENN Scale: 1:50,000
63060380 boBm3060 dg03xv0emo 2003-2009 $9memgbon/CENN 3ob3BHodo: 1:50,000
Railroad Linear shape file Geoland/CENN Scale: 1:50,000
6030mdbO©Y60, 3oBLogbo boBmgobo dgn3monemo _

etz GortT q . CENN
Oil pipeline, gas pipeline Linear shape filee
3oMHmEmmand boBm3ob0 dg03x00emo 20032009 $9memgbo0/CENN 3ob3podo: 1: 25,000
Hydrology Linear shape file Geoland/CENN Scale: 1: 25,000
Byoembozo3gdn, hHogde 3mm0gmby®o 3g03a3000m0 2003-2009 $9memgb0/CENN 3obBhodo: 1:50,000
Reservoirs, lakes Polygon shape file Geoland/CENN Scale: 1:50,000
cobobengdymo 3nbdhgon B9 Hoemmaobo 8go3azonemo 2007 $9mamgbeon/CENN 3obdhodo: 1:50,000
Settlements Point shape file Geoland/CENN Scale: 1:50,000
5008060bhHMOEYTO 9BMIYI9do 3mm0amby®o 39035000 2007 $9memgbon/CENN
Administrative units Polygon shape file Geoland/CENN
80B0b boggomo - 1 3m0amby®o 8903800emo 20032009 $9009b00/bozem Gggbh®ab 9H™363emo byoggbhm/CENN

Land cover - 1 Polygon shape file

Geoland/The National Agency of Public Registry/CENN




9mbo399900/Data h03o/Type omoMopo/Date Byo®m/Source 3m396¢hotn/Comment
396m09%0 30003mbyG0 Bgodazongmo 2007 bogo®m BggbihMob gHm363mo booggbhm
Buildings Polygon shape file The National Agency of Public Registry
3em035¢hM0 Bmbgdo JPEG 1964 bogotmzgemmb shemobo, 1964
Climate zones Atlas of Georgia, 1964
339¢m3900b O30 JPEG 2006 39698mb 9H™36900 boggbHm 30b3hodo: 1: 2 000 000
Drought map NEA Scale: 1: 2 000 000
byhggob G3o 39693mb 9360 booggbhm 80b3od0: 1:2 000 000
‘ JPEG 2008

Hailstorm map NEA Scale: 1:2 000 000
3900MMZ0d 30em0amby6H0 390303006m0 ~ 9. 303yMgemody 3aLBhodo: 1: 1 000 000
Geology Polygon shape file E. Gamkrelidze Scale: 1:1 000 000
39MIMOBOEMZ0d 3memozmbyo 8g03gg00emo 106 bogo®oggmmb ohemobo, 1964 92b3h0d0: 1:500 000
Geomorphology Polygon shape file 904 Atlas of Georgia, 1964 Scale: 1:500 000
9m9dHHM9bIHZ0d bogomzgemmb 969magh30b o 8396906030 HGgly®LYd0L bddabobhdm; USAID
Electric power JEEE 20m Ministry of Energy and Natural Resources of Georgia, USAID
396030 3390900 Excel 200 30699mb 9B M3639em0 bdOgg6HM; nemosl bubgmdBoam YbogzgdLohhe
Cross-sections 9 NEA; Ilia State University
099 3memogmby®o 8g0300ema 200 $9mengbon/CENN
Forest Polygon shape file 9 Geoland/CENN
O30 HIBoHMGOgde 3mem0gmbymo 3903300em0 2012 3oMg8mb ghm36yemo bdoggbhm
Protected areas Polygon shape file NEA
bobobdHM-LoBd39m™ aBILIIPEOId0 bogobagdM LogyoEngdal doGmz0b bodbobymo

X . ol Excel 2012 X
Fire Brigade / Rescuer utilities Emergency Management Service (EMS)
39HYOYm0 398330000Hgmdob dggengdo Ba®hnemmzabo 8903300emo 2010 $9mengbeon/Jumpstart Georgia
Cultural heritage Point shape file Geoland/Jumpstart Georgia
Logb3bINE g™ dEILIdIYEMYOgd0 Bghoemm3obo dg03mv0emo 2009 $9memgboon/Jumpstart Georgia
Educational facilities Point shape file Geoland/Jumpstart Georgia
LO3YE0E06M EoEILIdYEMIOgd0 B9 hoemmz960 d903800em0 So11 $9memgboon/Jumpstart Georgia
Medical facilities Point shape file Geoland/Jumpstart Georgia
glmbﬁogggéjbzbogobbgm@gﬁg 21638039 39Gbmbognab 1 L39639d™ LodyoE0gdEL BoGM30L g3oGHEAg6HN

OOERIOMO _°3 909EDMIO0D C0DIRI00 . s 2009 Emergency Management Department (EMD)
Number of pupils and school personnel per community
LO30AYMABML LaBMEMgdNLo s LddgENEN6M 3gBbmBMOL bogoo

39emmb 3GMA0L, $963HNgemmANLY o bmE0demYHO ©330L LBobobhHm
BHomgbmde b?sﬁ)abn@mgbf)b d0bgo30m ; Excel 2o Ministry of Labour, Health and Social Affairs of Georgia
Number of medical beds, medical personnel per community
bmE0dYHE Y390 dmJoragggdob o d98ryyem 36
™30, $963GmgemmInLy o beEodmYGO ©OE30L bLddnbobhGmm
Bsbod@gb@(?bob?oﬁ)abob 6007(9360’.60 36269900 aobacgs?m Excel 2on Ministry of Labour, Health and Social Affairs of Georgia
Number of socially insecure persons & disabled persons per region
933 £ bago®mzgmmb bhobobhozol 9HM367mo bodbobydo
xcel 2010 L . - o

GDP National Statistics Office of Georgia
dmbobemgmdol Gomgbmds 8nbon3omohghgdol, Bbotrggdol bago®m3gemmb byodobozob ghmaBamo badbsbyo
8obgrog00 Excel 201 National Statistics Office of Georgia
Number of population per district, regions
Bmbobemgmdol Gomgbmds b 30hgdymmmgdol dobgz0m Excel 390960
Number of population per community 2002 Geoland
g":)b‘)b@"]m“b ?ogq;gﬁmbo OQ;?OGOU&O@\;GEU@O 360’33@36"[’ 108 LogoBM3gmmL bhohobhozob gHm3zbnmo bydbobydo

0bge300 (33 ° 9090 o‘m‘ 00(? 0900bog0b) X L Excel 959 National Statistics Office of Georgia
Number of population per administrative levels of occupied territories
2d6og60 H3939%0 baBmgobo 39030300¢m0 1098 0gmoob bobgemdBogze 16039GLoAIH
Active faults Linear shape file llia State University
gﬁ@nfgnboi\;?b:l?owaﬁo oPigot900 (339) Ubgoabbge Bmepmenbob 3mm0gmby®o 3g03800ema 0gm0ob bobgemBBogm YBoggMLoGHIHOL ©gsB0Bob BgabBogmgm Bgi36ngMgdoms 0bbhodydhe
P?;Af Q. g . Polygon shape file 2000 Ilia State University, Institute of Earth Sciences

or different expedience
bodgoemm Bemoyo h9d39Mahndob 8mbogdgdo (e ) et ot 2009 a@mbo@nﬁn 3em0dotigto dmbogdgdo M98meyi0s: 138
Average annual temperature World Climate Data (BIO1) Resolution: 1 km
bodgoemm Bemoyo bogmgdgdol dmbazgdgdo L 3 MdEmYM0 3em0dohYG0 dmboEgdgdn 9dmemyi0o: 130
Average annual precipitation (ot gl (e i 2009 World Climate Data (BI02) Resolution: 1 km
Yo bogga®o, sg3baBgamal o/6 Landsat TM 4-5 b3ggdhmnmo godmbobyemgdgdn, 088-0b ggmenmagnymo 33emg30b bodbobyco 6gboayizes: 30 8
: GeoTIFF 2006-2007 ¢ ¢ ‘

Forest cover for A/R of Abkhazia Landsat TM 4-5 spectral images/ U.S. Geological Survey Resolution: 30 m
bg93969699em ™AL bdRIGL oS O 3960330 3memogmby®o 890300ema 2017 Global Forest Watch

Tree cover gain and loss

Polygon shape file
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3089 300mbobgo, Bosbobo o Gobzolb Bga3obgds;
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©000306 39MOLoL 63d03-65803% Bogmemo dmBaBoemggdl bodyaemgdsel dobzgdl, LEGBI® S0m30Lmb
GIS-0b 36036080 BobHmz0bdm30L bLagodHm doGomowo PboGgda.

396Lob bhGydhydo

3960 89003900 Mo3096039 bboobdgdb. J398mm dm3gdyemos bgbogdol dm3emyg o B3MY-
0000 J0booMbo.

Bgbogoemo

RICICEERE 396bob 3gbagaema, 8086930, LHGYIHMd, 93909mgdd, bagotm Boboemal dblbe-gobdos-
HHgodo.

SIGRLIOIERH ILWIS-0b 3Gma®a8nemo p86H3639emymazal 0bbhomoges.

bgbod 1: Bgbogoemo 30GhobHMGM®RIdL Mab3zob JoHMgoLmeb 808>MHemgdodn

Bgbogomo 30hobHGmEb Gobzol Bobmgabs s Hob3zob Bgaobgdodo.

URRBIORLIE boggdmbob 3Gmaoemob 899abo 30¢hobd®mmazgdob dgbobgd 8mboggdmo do8gdal go-
8mygbgdoom. 8gbogoemo ILWIS-obo o Gobzbomob dmbogdgdob 8gbobgd. bbgowolbgs bog@mbals
36Hmdemggd0b 3gbBogems Bomagmo goMmRg3omd0L godmbobyemgdgdol dgmelgdom.

The world is confronted with a rapidly growing impact of disasters, due to many factors that cause an increase in the vulnerability of society combined with an increase in (hydrometeorological) hazard events related to climatic change. The possible impacts of hazardous events are large, espe-
cially in developing countries and governments have to incorporate risk reduction strategies in development planning at different levels. The evaluation of the expected losses due to hazardous events requires a spatial analysis, as all components of a risk assessment differ in space and time.
Therefore risk assessment can only be carried out effectively when it is based on extensive, multidisciplinary studies on the basis of spatial information, derived from Remote Sensing and other sources. There is an urgent need to include the concepts of disaster geo-information management into
emergency preparedness planning, spatial planning and environmental impact assessment. This requires capacity building and training of disaster management experts and professionals, such as planners, engineers, architects, geographers, environmental specialists, university teachers etc.
The Hyogo framework of action 2005-2015 of the UN-ISDR indicates risk assessment and education as two of the key areas for the development of action in the coming years.

Objectives

Course deals with the procedures to collect, analyse and evaluate spatial information for risk
assessment from natural and human-induced hazards (such as geological hazards, hydrometeo-
rological hazards, environonmetal hazards and technological hazards). The course will guide you
through the entire process of risk assessment, on the basis of a case study of a city exposed to
multiple hazards, in a developing country.

At the end of this course you will be able to:

1. understand the concepts of hazard assessment, elements at risk mapping, vulnerability
t, and risk it;

. formulate the spatial data requirements for risk assessment;

. generate an elements at risk data base using GIS;

. formulate the requirements of hazard data and methods;

. apply various methods for vulnerability assessment;

. generate risk maps using qualitative and quantitative methods;
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. have insight in how a risk assessment could be carried out in your own situation;

This course is designed for all those who have to carry out risk assessment and need knowledge
and skills on the procedures to do that using a GIS. These include professionals working in NGOs
and governmental organisations related with DRM, but also professionals, planners, engineers,
architects, geographers, environmental specialists, university teachers. Some basic background

in Geographic Information Systems is desirable, although not strictly required, as the course
follows a step-by-step approach which allows participants to rapidly acquire the basic skills in
handling GIS software.

Course Structure

The course is composed of a number of sessions. Below is a summary of the sessions and de-
tailed content.

Getting started

Introduction to the course, objectives, structure, and set-up. Explanation of the available
materials.

Install ILWIS software.

Session 1: Introduction to Di: Risk Manag t

[T Introduction to DRM and risk assessment.

[ZE%HTE Generation of a hazard profile using disaster databases; Introduction to ILWIS, and in-
troduction to the RiskCity dataset. Learn the various hazard problems by evaluating high resolu-
tion images.

Session 2: Obtaining spatial data for risk assessment

Presentation of data requirements for the various types of hazards. Sources of spatial
data.

[BEEEE Defining spatial data requirements for risk assessment; Internet search for information
on risk assessment; acquiring free and low cost data; generating three dimensional image data
using Google Earth; stereo image interpretation.

Session 3: Hazard assessment

Hazard types; Main concepts of hazard assessment; Frequency magnitude — relation-
ships.

[ZEEET Frequency assessment; Selection of hazard assessment example (flooding, landslides,
earthquakes, technological hazards, volcanic hazards etc)

Session 4: EL ts at risk t

IEEIA Types of elements at risk; classification of buildings, infrastructure, lifelines, critical facil-
ities; population information; collection of elements at risk information.

Generating an elements at risk database from scratch; Generating an elements at risk
database using available data (building footprint map, census data, etc) ; Participatory GIS
Session 5: Vul bility t

I 1ypes of vulnerability; social vulnerability; physical vulnerability; methods for vulnerabil-
ity assessment; participatory GIS; Spatial Multi Criteria Evaluation

Defining vulnerability curves; Spatial Multi-criteria evaluation for vulnerability assess-
ment



Laboo 2: Gobzob Jg@obgdoboczel bogo®m boz®™Eymo 3mbo3gdgdel dm3magde
BmboEgdms bogomgdgdal 3GB9bhoE0s bbgowalbgs Ho3ol Laghmbggdobomagal. bog-
G(396m0 9mbo3989d0L Bystmgdo.

REEIGRLEICR IR Gob3ob Bgaabgdobomgol bogotm LogMEymoe dmbogdgdolb dmmbmabgdol o-
03960, ©0b30L 39x30bgd0bmM30L bogoMm 06RMGs300L dgdbo 06hHIMBIHm. 0O O EdSTN
©069dYgd0b dmboggdgdol dm3mggds; bodgobBmdnemgdnsbo godmbobyengdob dmbogdgdal Go-
®3mgdo Google Earth-ob 89839md0m. bhgPgmaodmbabyemgdol 06had3Gmghog0s.

bgboo 3: bagg®mbob Bgazobgde

b., BOHNbYO0L Ho39d0; LoRGMbygdal gxebgdal doMoman 3mB3gBEgdN; bobBotobs
0 bodgmog®ob (35360¢h0d) YOM0gHM3038060.

IREEIGRLEICR R bobBo®ob 89x30bgdo; bogaGmbggdalb 8ga3slgdel Bogocmomgdol dgeBRgss: Bysmeoon-
mdo, 396yMgdn, B060bdzMmgdn, hdbmmmann®o bogyGmbggda, 39em3069M0 3ohobhMmmBgdo o
Lbg.

bgboo 4: Gob30b 30Gob3o® dygmaes 9emgdgbhons dga3dbgde

®0b30b 306H0b306 dymas 9emgdgbhms Hn3gdo; 8gbmdgdol 3emabomnzaEns, 0baGbEH-
9dhamo, bobogmEbenme oYY 3m81603030900, 3M0H03Ymo B3IdIMIYON; 0bBMGYo-
300 dmbobemgmdal Bgbobgd, Mabzol JoMab3o® dyma3 gemgdgbhgddy 0bym®Boi00l dgatmagds.
RREIGRLEICH ©0b3ob 3060L306 3ymazo gemgdgbhgdob dmboigdms doBob Eotdmgds; G0ob3ob Jo®ab-
306 dgmaz0 9emgdgbhgdol Bmbogdmo doBab Bodmdmgds bgmmBoboBzomBo 8mbazgdgdol godmyy-
69300 (96mdomo Bo330emg30L HY30b 39dabs, bhohobHnzGo dmbogdgdo s bb3.); Mobadmbe-
Bogmgmdtogo GIS.

bgboo 5: BcBygemoEmdal 3odmobaondgdo

BmBy3emomdlb Ho3900; bmEosPMo BoMomo; B30803YM BoMomo; BoGommal dga3s-
bgoob 9mmEYd0; M63MbIBaTgMOGNg GIS, boghoma 335w 3BHIMNYT0sb Bgazoligds.
(FERGRLEIORITE 0mByzmomdol 3Gy0b owag; dmByzmonmdal 39a30Lgds bogMEomo 3Go-
39em 360900780560 Bgmmeol godmygbgdom.

Lgboos 6: Gobzol gobbedmams

006530630b Fgg0bgdol degmgdn; HAZUS; ;30bmdé030 Gab3zol 8ggobgds; Gobizolb
botobbmdMzn 3gx3oLgds; Byommamdnl Mob3zob byazydzemgde; byobBnGo Gabzo, dgBy®oby o
Hh9gbmemmaon®o Gobzob Jgxobgde.

(EREGRIETINY 60b3ob 3Gnoob 89936s; Gobzob 89x3obgdal dgmmegdol BgeRgzs: Bysemonm-
8o, 80B0bd3tgdo, 3gBytgdn, Hagbmmmmaono bLam®mbggde; AHog3ommz36M0 baGmbal Gobzol
B930bgdo.

Session 6: Risk estimation

Loss estimation models; HAZUS; qualitative risk assessment; Quantitative Risk Assess-
ment; basics of flood risk, seismic risk, landslide and technological risk assessment;

Creating risk curves; Selection of risk assessment method: flooding, earthquakes,
landslides, technological. Multi-hazard risk assessment.

Session 7: Risk t

Risk evaluation; risk governance; risk communication; cost benefit analysis; Using risk
information for emergency planning; spatial planning, and Environmental Impact Assessment

Use risk information for disaster preparedness; Cost benefit analysis.

Session 8: Final project and examination

How to do such a study in your area?

Selection of project topic related to risk assessment and its use in risk management

SEEEE multiple choice exam.

bgboo 7: Gobzob oG mzd>

©0ob3ob gomazmo; Gobzolb docm3d; Mob3oL 3m3nb030309; HIbHAdIM™INL (Bmbd d9-
69330¢h) 960¢m080; B0L30B6RMEBoE00L godmygbgds bogabazgdm BramBMIMdNL Ogad30LdMZ0L,
L03M 300 O3IaBIMYOBLO S FoMgdmBy Bgdmddggdel Jgmobgdodo.

UERMORLIRIOE Gob30bam®dopool godmygbgde 30hobhMmmaab Boboomdoga dBoymabobmgal;
H96¢hodgammdol vboemodo.

bgboo 8: bddmEMM 3GMggho > 3odM3d

Hmamm 3obzobmMEogmmmm dbgmo 33emg3e mJ39bL HIBHMMddY. bdmEmmMm 3Hm-

99do: ©ob3ob 39a30bgdobmsb o3038069dmo IMmgadhob cmgdol geBgzs o Bobo godmygbgde
®0b3zob dobngodo.

ERGILIECRH 36030t 30bbosbo Hgbhnweb bEm®o 30M0obEHb sGRg3s.

LodhHgbobgm FoLoemgdol vggdYmgod

Lo 9g60bam doboemgdo dgagds 39900930 3M3MBYBHIO0LOZLD:

bobgemddmgobgemm Bogbo

89003900 8 m030L0 o gbogemabogob, Hmdgembog 0bgmazg v390nmgde vg3b, HmamMas Bgdmb-
1969d9em LgbogdL. bobgemBdmaabgemm Bogbob mommgym Lgboodo Bomdmagbogmns:

. Gmdgemo(z 39389HmAL gogaBgzm Lgboob 3obBogemmdd0, 587dgdl domo-
3960 0gmM0yem db3ggdhgdl o dmoEogL dm3emy O35eMdYOL, 30mb3gdL o Y30330MHYdd Bg-
LdO30L 06HIOBIHLONHIAL.

. bobgBde3aobgemm 603630 MgMEoLeE gOHMO© MJ396 03300 393 dFM(3O-
Bob, LoaE dmombm3gh 3o63399emo 33069 35tmMgdgdNL BgbGYmgdsl, GHMBEmgdai aggb-
BoMgd0m, Y390 3o0gMmmM MIME0S O godmoygbmm ob mg39bL IGoghoznm Logddoobmdado. o3
0035¢mgd900L 30bPbob BoGzggbs o6 ool bagoGm.

o [EGIGRERIGERLER — g3gemo bgboob og3b 030:893mB3gd0b habho.

.
©0ob3bocmob bogo®0dmgdal ogbo

®0b3Lomob LogaeFBM;S dBIMS. LdgoMF0BMgd0 0bgd BIMN, HMB bLogoMHmgdolb 8gdmbag-
3080 bhyIbHIdBS 3goLEHY™B Bmgdggde GIS-0b godmygbgdnom. bagamsndmgdolb Jgbtygemgdol
06bGYI30gd0 dm3gBnemos by (9.6. “LoddatgyEm Bogbol” bhoemdo). dby GM®I, Jomo go-
Bbm®M309emgdd 50030¢m00 03 306H900LMZ0LO 30, 30Ld3 VGHVEMHO FOBM(300eMdd OG 3L LWIS-0ls
36036 08580. 9OLIIMOL 300093 OT>HIO0M0 [4HRIZ0mM0] LdgaMFBMId, HMBgemms dgbtymgds
3mombmal 8 3G ma®madolb yBdm MM3s 3meEbsl: “Optional exercises for experienced ILWIS

Structure of the Training Materials
The training materials consist of:

A guide book, consisting of 8 chapters and an introduction, following the same structure as the
sessions explained above. The guide book will contain for each session:

. which guide you through the session and which contain theoretical
parts, highlighting the main theoretical aspects, mixed with short assignments and questions,
and links to relevant internet sites.

. mixed with the theory of the guide book you will find a number of taks where you are
asked to carry out certain small assignments, which will make you understand the theory
better, and apply it to your own situation. The answers to the tasks don’t have to be submitted
for the course.

o FliiEH each session has a selftest.

LW Further reading.

A Risk City Exercise Book

Risk city exercise descriptions. The exercises are written in such a way that whenever students
have to carry out an action with GIS this is written in a light green box. Normally the exercise
instructions are given completely (so-called “cook book style”) so that it is easier to carry out
the instructions also for people with no experience in ILWIS. There are also additional optional
exercises which require more knowledge on the software, and which are indicated as “Optional

users” (o6Bg3000 bogaGF0dmgdo LWIS-0b godmiwacmo dmabdstgdengdobomgab). s3sbomeb, 0b-
LHGYI30900 96 dG0b “boBBIGIPE™ Bogbob bhoemBo” s FmombmaL 080b 3EBAL ILWIS-0b dm-
3b3omgdemgdobogeb, my Hmam® 3oosMob (3063990 (b3930x3039M0) 3B MdM9dgdo LWIS-b-
006 gBmo. LWIS-0b godmyogmmds 9mabdatmgdemgdds oboByobdo 8godemgde godmapmamb gb
Logatyndmgdo.

DVD

LobBogemm 36Gbob DVD 8moEegh 8980093 dobogmaob:

e JgLo30tm0 30009™m LbBdZENM 3GLOLEMZ0.

e ILWIS-0b 36hmacmods 8mBbdotgdgmmomgol, 0o8bdotg bobgmaddmaobgmmmbmob ghma.

e 396Lob gobogemgma bagoMm BmzgogMmo bbgo Bmaomn 3Gma®ads (Acrobat reader oo bbg.).

Lobgemddm3gebgmm Bogbob mogzgd0, Gmame PDF-0b g3onemgdo.

®0b3bomob bdga®30dmgdol seByGo, Hmamez PDF-0b g3onemgdo.

®0b3bomob boga®30dmgdol mbogdgdoe.
e ©99m30009mgd0 Gob3bomob bogatmFndmgdol BoBogmob dbablbgmmsco.

exercise for experienced ILWIS users”. These instructions are not in “cook book style”, and re-
quire more knowledge on how to solve a particular problem with ILWIS. Non experienced ILWIS
users might like to skip these exercises in the beginning.

ADVD

The course DVD contains the following materials:

e Anintroduction video for the course.

e The ILWIS software with its users guide.

e Some other generic software needed to follow the course (Acrobar reader etc.)
e The Guide Book chapters as PDF files

The RiskCity exercise descriptions as PDF files.

e The data for the RiskCity exercises.
e Demonstration videos explaining part of the RiskCity exercises.
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H930bmo engdbiozmbo
Glossary of Terms

Bobomgdo Gobzo/Acceptable Risk — 3gbodmm 6035639006 ol mbg, HGmdgemo dobamg-
800 LEBMEOEMYBOLMZ0L 96 MgBobMZ0L, SBLIdIYMO bmEosTYM0, 93mMEMB039H0, 3Memodh3Moa,
39mbHYOI0, 99603960 O 93MEMEOEO J0HMIYINWSD FodMBNBIGY.
The level of potential losses that a society or community considers acceptable given existing so-
cial, eco-nomic, political, cultural, technical and environmental conditions.

20003hood/Adaptation — 33emoemgdgde dybgdcng o6 bmooemy® Lobihgdgddo 3emodahob o6-
LgdYe 96 dmbognmbyrm Bgdmddggdgdgdy o6 dom 8900939089 Lodobnbme, HMAgemms bodye-
900003 beogdo Boobob 8gdz0tgde 96 bgemboyhgmo JoHmdgdal godmygbgde.

The adjustment in natural or human systems in response to actual or expected climatic stimuli or
their effects, which moderate harm or exploit beneficial opportunities.

d0mmmz09©0 bdg®mbg/Biological Hazard — w6zsbymo 663mdmdol 96 06x3gdizool
B0mEmaoMo 3oadhobgdom gob3nmmdgdnmo 3GmEgbo 96 dmzengbs, oo BmEob, obgmo 3o-
0magby®o d03hmmMaab0Bdgdnl, hmdbobgdobo o domogdhoy®do Bogmogtgdgdal Bgdmddgwmgds,
Hm3emgdos 0639396 b0330000mb, bbgyemol BNDYOLL, O300gdYOL 86 $368XNYTMBOLMSE -
30380690 bbgd 3GMdMYgAL, Jmbgdolb ©oBobIdL, LddoGdLIdM BysHmgdabs o oM mdgdal
Bemob, berzodmn® d 93mbMB03nEM HM3930L 96 oMgMU BNBYBLL.

Process or phenomenon of organic origin or conveyed by biological vectors, including exposure
to pathogenic micro-organisms, toxins and bioactive substances, that may cause loss of life, in-
jury, illness or other health impacts; property damage; loss of livelihoods and services; and eco-
nomic economic dis-ruption: environmental damage.

Lo33gbgdcmm 3megdbo/Building Code — 03 36dsbgdgamgdgdol o6 0BlihGyd0gdoby o
30mmb 003038009070 bHobIMHIOL gHMMOMmMOmdS, HMITIdNE d3MbHOGMmMId6 dgbm-
00-60390md900L 3G ™MggdhoMmgdal, 33969dcmmdaL, bdBBbdTM Bobdemgdal, 33emomgdgdabo o-
398myg6900b 0bgm db3ggdhgdl, HmAmgdai PBGYE39EYM™I6 d0d80069d0L PboBGMbmgdaby o
39000em0MIMISL o 396mdo-60390mdgd0L dggamdsb.

Aset of ordinances or regulations and associated standards intended to control aspects of the de-
sign, construction, materials, alteration and occupancy of structures that are necessary to ensure
human safety and welfare, including resistance to collapse and damage.

3mb9bodmo/Capacity — 09380, badmaomgdebs 0y MHaB0BE0s80 sGLgdIm y3gems 0d
demogco 8batob, m30bgd0Lo O HYLYOLOL gHMMBOMdS, HMBgmms godmygbgdas dgbodemgdg-
00 89006b3gd7nemo 30869d0L BobomBy3oc0.

The combination of all the strengths, attributes and resources available within a community, so-
ciety or organization that can be used to achieve agreed goals.

3m0dodob 33emoemgdo/Climate Change — (o) 3moghmdomsdmeobo baddm 3emodobol
33em0amgdol bozombgddy (IPCC) 3amodohob (33emnengdolb 3980093600600 3obdotdogL: ,3emodo-
hob ogmBomgmdol (33c0emgdd, GmBemol 00096h0x)03oE0dE dgbodemgdgmos (353., bdobhobho-
3960 360(H9M0939d0b 3odmyghgdom) bobgMdemagn 3gMomoab, B3gnemgdMmo3, smBemgnmmgdol o6
VBOM 390 bbob gobdogemmdodn, bodyoenm 3oB3969demgdal v6/d Bomo m30L9d9d0bL (33emoemg-
dob LagypdzgemBg. 3emaBodhol (33emaemgds Bg0demgds goBmoBz0mb dos 3969360330 3GIM39LYdBS
96 3oty dogmgdds, 96 ohdmbagHmL 89003960emmALO MY B0BombaczgdTmmdadn dndnbathg dyc-
80305 06OHM3mMagbyMds 33emaemgdgddo‘.

() 389900069390 ghgdolb RoGRM 3163963300 3em0dohob (33emoemgdal Jgbobgd (UNECCC)
3em080(h0b 33emamgdol 898cgaboodon gobdathogL: ,3tm0dahob (33emoemgds, GmAgmoE 306-
00306 96 930600306 3630MHMIYEYM0S 50d80060L dHIMLE3YMM®L FemmdaemYMo Bgdowa9b-
mmdob (33em0emgdol 3odmdB3930 LogdndbmdNm s HMBgema 9dem0gMHgdl MMl BgcgdE0
3960mgdol gobdogmmdodo gogbomgdymo 3emodahol dbgdtag Myg3zgdl”.

(a) The Inter-governmental Panel on Climate Change (IPCC) defines climate change as: “a change
in the state of the climate that can be identified (e.g., by using statistical tests) by changes in the
mean and/or the variability of its properties, and that persists for an extended period, typically
decades or longer. Climate change may be due to natural internal processes or external forcings,
or to persistent anthropogenic changes in the composition of the atmosphere or in land use”.

(b) The United Nations Framework Convention on Climate Change (UNFCCC) defines climate
change as “a change of climate which is attributed directly or indirectly to human activity that
alters the composi-tion of the global atmosphere and which is in addition to natural climate vari-
ability observed over com-parable time periods”.

bogobagdm bohgoegdob oagadzs/Contingency Planning — 3s6Gmgob 3Gmpgbo, Gmd-
ol 39839md0mo3 beogdo 08 30mb63MghYmo 3mbabey®oe dmzemgbgdolb 96 dgbodemm bohysieg-
00b goobogmoBgdo, HmIagddo dgndangds bog®mbg 3gnddbob LoBmasmgdol o6 gotgdmb o
GmdgemoE 606oLBE 3obLaBM3GEgL Bmdgdl 983356 Bm3emgbgdlbe o bodyoEegddy MmO,
9983990060 o bomobam Mgogatgdabomazab.

A management process that analyses specific potential events or emerging situations that might
threaten society or the environment and establishes arrangements in advance to enable timely,
effective and ap-propriate responses to such events and situations.

300obHOMBIINE dHImemab 3mbgbiznomo/Coping Capacity — spsdosbgdel, mge-
608030900b> > bOLAHIIIONL PoOYMBM J0MHMIYPOME, bdgd63IdM LogyoEegdby ™y F0dbHGMm-
096 3od3emo39d0Lo o BoMmzal Jgbodemgdemmdgde dom by dGLgdymo GgbydLgdabs o
96069d0b 3odmygbgdoom.

The ability of people, organizations and systems, using available skills and resources, to face and
man-age adverse conditions, emergencies or disasters.

3600390 3603369tmmdnl mdogdhgdo/Critical Facilities — Gmame B3gymgdos,
obg bogobagdm 30MOMYd9T0 b0, 93mbMB03MO My 3odmyYghgdomo MZobBMHALom
LBMEOEMYOOL 86 Mgdab vGLYdMBELMZ0L vYBNTIdIEe BBOINM0 boggdmdgdn, hadboznco mdo-
99h9gd0 96 Lobhgdgdo.

The primary physical structures, technical facilities and systems that are socially, economically or
opera-tionally essential to the functioning of a society or community, both in routine circumstanc-
es and in the extreme circumstances of an emergency.

30(hobh®mago/Disaster — 0gdob 96 bodmaamgdol BybdEomBocId0lL byGomByemo HG39gs,
GmIgemboEg 096 dbemogh 0bgmo BIGMBabEHd060 bmEosmyGo, BodhgMoomyco, 93mbmBo3y-
©0 96 93mmmaonG0 Botogmo o Bg8mdBggde, HMImIIMBE3 god3moggds mgdl o6 LoBmao-
mgddL bo3ymato HYbOLYIdM > FgbodemgdemMdgdnm >6 dgydemn.

A serious disruption to the functioning of a community or a society involving widespread human,
materi-al, economic or environmental losses and impacts that exceeds the ability of the affected
community or society to cope using its own resources.

30dobh®maz0b 303mmoa/Disaster Cycle — 300obpGma0b 30300 6ol 3GmEgbo, Gmdewol
396303emmd0803 Lgabagdm LodydEgdel BoMmzadn dmboboemg 306gdn 98BoIdNE bdgdbagdm
LodhYOE0gOLS O 33¢hOLHGM®IdNLOMZ0L, Focn BHMIdbaL Bgdmbggaadn sbwgbgb Hgogatgdob,
9630690006 00300690L0 O EOBILIIYMIOOL BEaMBOHIMINED odML3TMOT0, SEVNNIdI6
390oLAHMMBIG0m 3odmE399cm J909gagdL, 9830609096 ©B36MFIAL Gob3L o dbwgbgb obgmn
390oLHMMABYO0L 3G9396300b, HmaMEEdS bobdMgdo.

The disaster cycle is the process through which emergency managers prepare for emergencies
and dis-asters, respond to them when they occur, help people and institutions recover from them,
mitigate their effects, reduce the risk of loss, and prevent disasters such as fires from occurring.

Lgbooob 2015-2030 Bemgdob Ladmgdgem ggadol 3GomMohghgdo/Priorities set
by Sendai Framework for Disaster Risk Reduction 2015-2030 - (») 3060bh®Hma0lb
©ob3zob goobogmodgds; () 39hoLHGMa0l Hob3ob 3mbHGMmL godmoghgds dobo doemgol dod-
6om; (3) 0639LH0E00L Bobbm®E0gmgds JohobHm™mR0L Gobzol 89diz0Mgdedn draMomdnl dod-
60om; (©) 30¢hobHOMELEdn 3Bomdab godmmogMgde/bgmmdgBymds giadhndo MHgogamgdal, ,n39-
0gbo* 90003960, HgadagmodaE0nbs o Gg3mbbh&ydis0ob d0860m.

(a) Understanding disaster risk; (b) Strengthening disaster risk governance to manage disaster
risk; (c) Investing in DRR for resilience; (d) Enhancing disaster preparedness for effective re-
sponse and to “Build Back Better” in recovery, rehabilitation and reconstruction

30hobh®magobogol dBooymaezbo/Disaster Preparedness — zomgsmobbobgdyemos
B9L0d080L 306mB3YdTMIST0 o 608603L pbgmo 8698030 30dhObHG®BIdOLEEAN 96 baogLn
Logb3 9™ bohyoEgdNLEEEN FBdEYMARBIL, HMBIEMS MOZ300006 dE3eMYdS Bgndemgdgemas. 8Boco-
go®bo dmoogh 8930093 9Ho39dL: 3MMabmBatgds o gommmboemgdy/ dmbohmenbagn, dmbobeng-
™mdob gobommgds o HEg60bgn, dmdBogde bdBagdIM LohnoEegdaLmzal s Bomo Botm3s,
Lodmgdgm 393d900L 8mBBOEIY, EobBoMYdNL $333900L HEBIYEBZ0, BoMHo3gd0L ILOEYMIYdS,
Logo®Hm Mobbgdol sbogbgde, Logobagdm MmBaLdgdgdal o39ad3d S 3M3Y603O[E0d.

“B96d0emgdol” 3mbEgmE0d 396900030 30¢hOLHMm®BIdEL 3G9396300bd O BOEYMEEOL MMBAL-
dogdgdnb gommm b3gdh®b dmozogL. 39MHdaemgdd vl Bommzab bhGohgans, GmBIea dddTS-
6bgdl 3036ty MmBOLdogdgdLe o IBObaEIFYOL o FmBogamn b mbggdom godmbB3gym
3gbodanm ©obo3oMagdl. JgMdamgds 3nmobbdmdl veod0o6gdbo o gotgdmdy gduhdgdomydo
Log®mboo godmB393mo HgomyMo o6 dgbodanm Bgdmgdgwgdab 89dzatgdob.

Is supported by the necessary legislation and means a readiness to cope with disasters or similar
emer-gencies which cannot be avoided. It includes: forecasting and warning/monitoring, educa-
tion and train-ing of the population, organization for and management of disasters situations,
preparation of operational plans, training of relief groups, stock piling of supplies, earmarking
necessary funds, organization, plan-ning of emergency operations, and communication.

The concept of mitigation spans the broad spectrum of disaster prevention and preparedness
activities. Mitigation is a management strategy that balances current actions and expenditures
with potential losses from future hazard occurrences. It means reducing the actual or probable
effects of an extreme hazard on man and his environment.

3odobhOmnedy Mgogomgdo/Disaster Response — wobdothgdob 9m3gdhnebmds mgdobs
©0 PBO® Fomom mbggddy 3603369cmm3bo vMab edm3ngdYmn bddmagomgdal nbxrm®dn-
6309 md0by o 396906030 39¢hoLHMMaBd0Lm30L BBoymxbob 3gadgdol og339bYM®ILY o
3000 3obbm®30gemgdel batrobbBy. d96906030 30hbAHGM®®RINL EGML ©IbdaGgdEL dotoman
3m83m696¢h9000: bognoEeob 3g9xebgds (BoGoemal BobdRhoadeb oagho o ob3sMmYdab bagoGmg-
dob gobboBma®o), Ludodzgenm budydomgdn, bugo®m Focoagdn o LHMOHIZNYmo 3BMITgdgdal
Bmggotgde.

©ob3oGgdob gho30b 898coga 08ygde dmagbol mmBabdogdgdo o adgemgds 85658, Lobod y3g-
o bobAHIFd 96 EOPIGYBIIS Fobdmgd, BmGBocMY® 96 P3909gL EMBYL.

® 03960l dm3cmg30000060 MMBOLJgdIO0 0035M0bBNBIdYE LobogmEbenm 8603369¢mmdal
Lobhgdgdob omagbol d0b0doemym bogdudemyohozem Lhoboodhgdedwg;

e 0039b0b 3dgm30000060 MboLdagdgd 8gademgdd gogMmdgemgl Bemgdal dobdoemBg ods3-
8o4mx30emgdgemo 390093990L d0gdodg.

30003960 (69900em0hdE0 o HY3mBLAGYI300) 0demg3ze d96gdMH030 30¢hOLHOMEBIdNL Bab3ol Bg-

3306900L mBoLJogdgdel 39838539d0Ld o 3odmygbgdal Lodyomgdsl (UN-ISDR, 2004).

The effective delivery of relief from the community level upwards, depends strongly on the ad-

equacy of public awareness and disaster preparedness plans and the effectiveness with which

they are carried out. Major components of disaster relief are: assessment of the situation (both

the assessment of the extent of the damage as well as that of relief requirements), rescue opera-

tion, relief supplies and handling of strategic problems.

After the relief phase recovery activities continue until all systems return to acceptable, normal
orim-proved levels.

e Shortterm recovery activities return vital life-support systems to minimal operating standards;

e Long term recovery activities may continue for years until acceptable performance levels are
achieved.

Recovery (rehabilitation and reconstruction) affords an opportunity to develop and apply DRR
measures (UN-ISDR, 2004).

30oLAGma@eb Gobzoe/Disaster Risk — 30h0LpHMB00 30dmB3gymo 3mhgbzon®o ©o6s-
30630 LogmEbemab, $063GMgEMdNL, byo®bgdm Byo®mgdal, Jmbgdol o6 boocbgdm JoGHmdgdal
003060330, ®mIgemboi dgndmgde d0a0emo 3Jmbogl 3mb3Gghym mgdbs my Lddmaswmgdedo
©@HMOb gobbadmaMhyem 3gMomeodo.

The potential disaster losses, in lives, health status, livelihoods, assets and services, which
could occur in a particular community or society over a specified future time period.

30hoLAGmaEb Gobzob doGmgs/Disaster Risk Management — sw3060bh®ogogemo
©0699h03900b, ™mMH3o60BOE30g00LY O M3gMmOhoYo YoMIINLY o Fgbodemgdemdgdal godmyg-
6990L LobHIBohGo 3GMEgLO LaggBmbggdol Yotymaomo Bgdmgdgwgdabe o 30hILHGM®MIdNL
3gbodemgdmmmdol 3gd306gdol LHGohgangdoby o 3meohozolb gobbmMmEgmmgdabo o 30hob-
B8O dBImeb 3gbodemgdmmdgdol goBMwob d0860m.

The systematic process of using administrative directives, organizations, and operational skills
and ca-pacities to implement strategies, policies and improved coping capacities in order to less-
en the adverse impacts of hazards and the possibility of disaster.



300hobh®ma3ab Gobzol 3g8i30Ggdo/Disaster Risk Reduction — 3000bhGmagdol godm-
863930 BogHmMId0L 33008030 963eMOBoLY O FoDMZoL LBYIMIIN! 3o¢HOLHMMEIdAL Gobzol
898306900L 3m639%300 O 3MVIH03d, BMIgEMOE dmoEagL Mob3obogob aYE39emMdlL 39d(30-
©900L, 500080569d0bd o Jmbgdlb dmEyzmdEMdNL Bgd30MHYdsl, BoBobo 0 ocgdmb gmbogmnem
oM m30bd d 3MdLOLYHZgem0 Bm3zemgbgdabozal 3ndng 8Bowymxbab.

The concept and practice of reducing disaster risks through systematic efforts to analyse and
manage the causal factors of disasters, including through reduced exposure to hazards, lessened
vulnerability of people and property, intelligent management of land and the environment, and
improved preparedness to reduce events.

30(hobh®mazab Gobzob 3gdi30®mgdob ggado/Disaster Risk Reduction Plan — y6yg-
d0b, oMgal, MmEaB0BoE00L 96 LOBOMAML Boge dmMABOEIdYMO ©M3YBIBH0, BMIgMB0E 3ob-
LoBZOYS 3086900 o 3b3MIHYM d3ME6Id0 FohobHGM®BIdEL M0b3gdel 8gdaMgdobomed
003938069300 0 53M(306900L goobagGgemace bago®m Jdgogdgde.

Adocument prepared by an authority, sector, organization or enterprise that sets out goals and specif-
ic objectives for reducing disaster risks together with related actions to accomplish these objectives.

X0MH99mo Ighymdnbgdel Lobhgds/Early Waming System — 03 8gbademgdenmdgdol
9OHNMITMS, HMITIINE 979(30eIOIM0d IghHYmdbgdoLmob o393806Hgdnmo 0bgmMBsE00b
OMYEE dm3m3gd0Lo o 3ogMEgmMadobm3zal, Gome boggdmbol 398 Bymmds 98069039,
0939035 o MM3o608o(309085 3g9demmb bomsboEM® o MMM FmIBoYds O Fmddggds
BbormmeEbgemo B0sbob o6 obo3o6hgalb 3gbadn®gdema.

The set of capacities needed to generate and disseminate timely and meaningful warning infor-
mation that enables individuals, communities and organizations threatened by a hazard to pre-
pare and to act appro-priately and in sufficient time to reduce the possibility of harm or loss.

Logobagdm Loghyopogdob doMmgs/Emergency Management — Ggbyhbgdobo oo 3oby-
bobdggdemmdgdnl mMmaoboBgdd o BoMmmzo bogobagdm bohyoegdel gggme db3gdhmob (396Gdmew,
3Bocoymazbol, Ggogntgdobs s LByl BramBomgmdadg 9¢magbol gho3gdmb) s 3938069d-
0 bO30mbgdalb gowobobyzghoc.

The organization and management of resources and responsibilities to address all aspects of
emergen-cies, in particular preparedness, response and initial recovery steps.

bogdbagdm Lodyoogdob doGmzab bvdbobymdgdo/Emergency Services — b3goomody-
d9mo Looggbhmgdol Lobhgds, GBMBgEmE 99300 363G IHYmo 3oLPboldzggdenMdIN s dBM(3S-
6900 Lo3gb39dM LodYO30gdL O™ dd3056gdNLY s JMBIdEL O30l 3ymbom.

The set of specialized agencies that have specific responsibilities and objectives in serving and
protecting people and property in emergency situations.

30MgdmBg Bgdmgdgrogdob Bgazobgds/Environmental Impact Assessment — dg8mae-
30890900 3BMggdhob o6 3G MaMmOB0L goMgdmbirodz0mo 39gagdel Jgaebgdel 3G mizgbo, HGmAdg-
03 BoBmoagbl ©o393830b0 © 3oaBy3ghnemgdal domgdol 3G mEgbob 3obyygmmgem boBoeml
0 308600 0bobogh 3Gmgdhol 96 3GmaMmedal nobymanmo Bgdmddgogdolb Bgaezemgbol 8gdo-
9000 96 dgBmnce3sL.

Process by which the environmental consequences of a proposed project or programme are eval-
uated undertaken as an integral part of the planning and decisionmaking processes with a view
to limiting or reducing the adverse impacts of the project or programme.

®0b3ob 30M0b3o® ymab/Exposure — bogGmbob Bmbgddo dyman swadosbgdo, Jmbgds,
Lobhgdgde ob bbgo mdagdhgde, GmMBeNgdE 3MAHIbENMOL Gob3ol 3060306 v606.

People, property, systems, or other elements present in hazard zones that are subject to potential losses.

bobdMal boq;@mbg/Fire Hazard - bo63030b BoGHEMd000 MmEIbmds, M30Lgds, 3obmaggds
0 h96006m0dd, 939?39, FmbobegmdNL YIZOMO0M ZodmB3gNo.

The relative amount, character, arrangement, and moisture condition of fuels.

bobdMab BoMomgo/Fire Management —6900b30g6o bogdoobmds, HGmIgamol d330ewIdIT0d
hyobo o bbgo 339606099emmdol bobdMobasb oboEegac; bobdMal godmygbgds doBob dotm3al
80869000 O ¥3M369d0LOMZOb.

All activities required for the protection of burnable forest and other vegetation from fire, and the
use of fire to meet land management goals and objectives.

bobd®ab Gobzo/Fire Risk — bo6d®ob goBgbol Bodomdomo gbademgdanmds 96 samdsmmd,
396306-m09d9m0 508dMH30 BOJHMOONL dGLIIM0M 86 dBHIBLIIMBM. B30 gbgdo Fbmenmeo
bobd&0b 3odmdB393 BOJHMGAL.

The relative chance, or probability, of a fire starting, determined by the presence or absence of
causa-tive agencies. Risk refers only to the agencies that couse fires.

3G mgbmBo/Forecast — 3obiboogdo 96 bhahobhoznMo 39aobgde 3m63GIDTM HIBOHMGBY
65089 BoamBotgmdol 899abal 96 dm3zemgbol Bgbademgdemmdol gbobgd.

Definite statement or statistical estimate of the likely occurrence of a future event or conditions
for a specific area.

39mmmay®o bog®ombg/Geological Hazard — agmmmaog®o 3Gmigbo o6 dmgmgbo,
Hm3gemdoi 390demgdd godmoBzomb vodnobms dbbggM3emo, bbgnmol oBoobgdo o6 Lbgo yo-
Hyonomo 8g3mddgngdo dom $ob6aMmgmmdsdg, Jmbgdob oBasbgds, byo®bgdm EyoHmgdaby o
LogmazoE3bm3OIIM J0HMId0L BB, bmEaENYM0 o 93MBMB03YMo HM393d 96 orgdmb o
B0obgdo.

Geological process or phenomenon that may cause loss of life, injury or other health impacts,
property damage, loss of livelihoods and services, social and economic disruption, or environ-
mental damage.

bogMmbg/Hazard — 58080 dmgemgbo, 603m09MHgds, 2s80060b Bggds 96 BroamBatrgmds,
HmBgemdoi 390demgdd god8moBzomb dodnobms dbbggM3emo, bbgnmol oBoobgde 96 Lbgo yo-
HYmR0m0 8g3mddggdo dom $6aMmNgmmdcBY, Jnbgdab oBasbgds, Luo®lgdm EysHmgdabe o
LogmazoEbma®mgdm J0HMdgd0L 3mBems, bmEoYMo s 93MBMB03YMo MM393d o6 goMgdmb wo-
B0obgdo.

A dangerous phenomenon, substance, human activity or condition that may cause loss of life,
injury or other health impacts, property damage, loss of livelihoods and services, social and eco-
nomic disruption, or environmental damage.

300 mAghHgmBGMEma0y®o bogydmnbg/Hydrometeorological Hazard - s¢ambagy-
0, 300OHMMMZ0960 96 ™3996maMHx0Ym0 babnamob 3Gm3gLo 0y Bmzemgbs, GmBgemds3 dgo-
demgdo 3odmnB30mb va80d6ms Bbbgg®3ema, bbgnemol aBnobgds o6 bbgs yotymaznmo Bgdmddg-
©900 300 $963:NgeMddY, JMbIBOL BB, Loobgdm Bystrmgdoby s boymayoEbmamgdm
306md900L dmBemo, bmEsEYMO o 93MEMB03YH0 MM3930 6 oMIIML dBSEIYY.

Process or phenomenon of atmospheric, hydrological or oceanographic nature that may cause
loss of life, injury or other health impacts, property damage, loss of livelihoods and services,
social and eco-nomic disruption, or environmental damage.

domamb 2005-2015 Bemgdob bydmgdgom ggads/Framework for Action 2005-2015
— ISIDIR-0b bsdmgdgem 3HomMohghgdns: 876930030 3ohobAHMMBIdL Gobzolb 8gdizacgool 3Go-
™M0ohgbemdob PBEY639emYMazs 9H ™37 0 9Z0MMIGNZ MBgdBY dysGo 0bbhohYE0IOO
0080b 306H™d9080; 396906030 39HLAHG®BIL 00gbHOBEEEMIdS, BgBLYdS o BmbodmMabzn
©0 50MIYe0 Jghymd0bgdol Lobhgdolb gondzmdghgds; BmwbaL, bmgahm®ymo aowsbyzghoemg-
0900b0 o gobomemgdolb godmygbgdo yzgmo mbgBY YboBGMbmMYdAL 3gmdHy®ob od33006M9-
d0bo 0o daMomdol godGolb 3086om; 3odmdB3930 GobzWagdhmMgdol 3gdi30MHgds; dnbgdcnz0
300ObAHO®BIBOLIMZ0L FBoYMARBOL EMBOL dBoMMgdS y3gme EmbyBg 9a39dhobo Mgogodgdal
286 9639mbogmgo0.

ISIDIR Priorities for action: ensure that DRR is a national and a local priority with a strong insti-
tutional basis for implementation; identify, assess and monitor disaster risks and enhance early
warning; use knowledge, innovation and education to build a culture of safety and resilience
at all levels; reduce the underlying risk factors; strengthen disaster preparedness for effective
response at all levels.

bo6dMob 06¢hga®omgdnmo do®mgd/Integrated Fire Management — wo3gad30b0 00
®39mohoneo bobhgdgdol 3mbEgmEes, HMIgmoE dmoEogl beEodmY®, 93mbmBoznm, Jnehy-
9 00 93MmmaoY6M 39a30L9093L bobdGom godmE399cmo Batagmol 80608y8odg oy3obobs o
Lotagdmob ogdbodocmy®oce 3oBMmob 80860m. gl bobihgdgde dmaEggb bobdMob 36G9396300bd oo
Bog®mdob bheohgangdobs s Hggbmemmzgngdol ghmmdomdsl, GmAgmdais gomgaemabBobgdy-
00 H996039Mow Fomzo0 bobdeob godmyghgdo o HEMEENYmo B30l Mganmamgds.

A concept for planning and operational systems that includes social, economic, cultural and eco-
logical evaluations with the objective of minimizing the damage and maximizing the benefits of
fire. These sys-tems include a combination of prevention and suppression strategies and tech-
niques that integrate the use of technical fires and regulate traditional burning.

Lgbeoool 2015-2030 Bemgdol Lddmddgom ggads/Sendai Framework for Disaster
Risk Reduction 2015-2030 — 2015 cmob 18 3o6GAL bgbondo (093mb0d) gadatoym 3o-
96mb 39¢hoLHOMA30l Gobzolb 3gdocmgdel dgbodg Abmmmom 3mbxygMgbiznsdy ogmgdymo odbs
Lodmgdgom g9ade.

Was adopted at the Third UN World Conference in Sendai, Japan, on March 18, 2015.

096906030 30dOLHMMAgdal Jga3Mgdol LdgMMIIMGobm d;mBrmgymo/interna-
tional Decade for Natural Disaster Reduction — 1987 6ol 11 ©09398096L 3og®Homo-
9bgdymo ghgdolb 3gbgGoemyMo dbdddgol 42-g bgbood 1990-0060 Bemgdo dnbgdGNZ0 30¢hoL-
HOH®xgd0b 993069d0L boghHMdFMELM d;mBrmgyma (IDNDR) godmogboe. o3 3obiboogdol
090000860 0gm o MILYE oMb, gBhmo Jbe0z, 08 0D Obd3MEIdNL Bonmgdgemo s B0
mbg, HmIgmbE 0639396 30bhbHGM®®BILO o, FgmMy BbG03, 0bgmo LbgebOH® s badyEbog-
o H9gbmemmzgogdol sHLIdIMBS, HMBegdoE 3g0demgds BobBohgdom 0gbglb godmygbgdnmo 3o¢he-
LHGMBId0m godmBzgnmo Botogmal dgbodzoMgdemsc.

80003060 308060 0gm 8396906030 30hobHGMRId0L g9z 3odmB3gNeme LomEbemob, Jmbgd-
©030 06030Magd0bY o 93mbMB03YM0 o bmEnomydo GM3930L 3GMEgbgdol d0bodydodog
©0043060.

On 11 December 1987, at its 42nd session, the General Assembly of the United Nations designat-
ed the 1990’s as the International Decade for Natural Disaster Reduction (IDNDR). The basic idea
behind the proclamation of the Decade was and still remains to be the unacceptable and rising
levels of losses which disasters continue to incur on the one hand, and the existence, on the
other hand, of a wealth of scientific and engineering know-how which could be effectively used to
reduce losses resulting from dis-asters.

The main objective was to minimize loss of life, property and economic and social disruption
caused by the occurrence of natural disasters.

3060mboMagdemmdal o39ad3s/Land Use Planning - babgemdBoom pBygdgdol dog ao-
Bbm309emgdnemo IGm3gLo 30Bombomzgdenmdnl bbgowabbgs sembgMbohogol godmbagemgboco,
B9Logolgdm® o 3oaby3ghnemgdol dobomgda, GMAgmoE 8moEaglb gMdgemmaaosbo g3m-
60803960, beEoomM O 3oMgdmbodEzomo B086gd0bo o bbgoolbgs mgdabo o 33nx)gd0L
069 9bgd0l gom3zoemobBabgdol o 39adgdel 8930am8 BMGIPToMmgdbe o dodmd3gybgdsl,
Hm3gddoi 9xBgG0emos 8060l BgdoIG MY 96 3odmygbgdal Bobomgde Labggdo.

The process undertaken by public authorities to identify, evaluate and decide on different options
for the use of land, including consideration of long term economic, social and environmental ob-
jectives and the implications for different communities and interest groups, and the subsequent
formulation and promul-gation of plans that describe permitted or acceptable uses.

gMmd0emgdo/Mitigation — bogsGobggdobs o 30006 3538060 30(HLHGMRBIdL Po-
Gymzomo B8gdmddggdel 398;306Hgds o6 3gBmygs.
The lessening or limitation of the adverse impacts of hazards and related disasters.

304dbH®ma3gdeb MHobzob Vgdi30MHgdob gHmzgbymo Iemohym®ds/National Platform
For Disaster Risk Reduction — 8mzowo hghdobo 6Hob3olb 3993069006 0mBolidogdgdol 3e-
™G 065300b0 O 3MEoh03co bgemddmaabgmmmdol ghmabymo 899a60889d0L dmbbndBa3M.
300oLHM®BIOL Gobzob BgdocMgdeb 9gHM36YO IenoHBMEBd Mo30b0 babosmom Bnenhobgdhm-
90 0 06dIMELE3EBMYM0, HMBgEmBoi JmboBomgmdl HGmam badmdomagdm, abg
396dm LggdmMo o g3gybob Fobdhodom sGLIdYMO Y39t ES0BHIMILIdNMO YBYgdS.

A generic term for national mechanisms of coordination and policy guidance on DRR that are
multi-sectoral and inter-disciplinary in nature, with public, private and civil society participation
involving all concerned entities within a country.

d1bgd@ogn Log®mbg/Natural Hazard — 336906030 3GmEgbo 96 dmgengbs, Gmdgandsi
890dgmgdo godmoBz0mb 0od00bms dbbggt3emo, bbgyemol oBnobgdo v6 Lbgs Yodymaomo Bg-
8mddg0900 3o $063GMgemmdBY, JMbgdal aBasbgde, LaodLgdm Bystmgdoby s Lagmazdbm-
3690m 306md9d0b dmBem, LeEodHEO S 93MBMB0IYM0 B3935 06 3ogdmb EaBOBYd.
Natural process or phenomenon that may cause loss of life, injury or other health impacts, prop-
erty damage, loss of livelihoods and services, social and economic disruption, or environmental
damage.

aBacggmq;Go/Preparedness — 300036Hmd9d0lL, Mgo30cmgd0by o dtEaghol byzombgddn L3g-
300em08907em0 MM3o60Bo30900b, 0989d0Ld O (39eM39n0 900d06900L Bog® gobzomatgdyemo
B9LodemgdenMdYON O 3MEBY, B3 Foc 9bdaegdd FmbaeMEBI, dmobemmgdyem o6 Bodrobatg
Lobogsmm dm3zmgbgddo bomobomm got 3393080, G:gogaMmddLe o Bomo 3gg3900L 0330000~
30080,

The knowledge and capacities developed by governments, professional response and recovery
organi-zations, communities and individuals to effectively anticipate, respond to, and recover
from the impacts of likely, imminent or current hazard events or conditions.

369396305/Prevention — bog®mbggdobs o 3ommsb o303806Hgdgmo 300hobHGM®BIdNL Yo-
OYm50m0 390093900L LEYMO SE30TGdS.
The outright avoidance of adverse impacts of hazards and related disasters.
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LoBmaoEMmgdego (36md0g®d9dy/Public Awareness — baghmm 360l dobBhodo 3ohe-
LHGMBIIL B0L30L, 39HILHGMBIdL 3o8mBB3930 BoghMMgdLy o 08 JBgEgdgdal Bgbobgd,
HmAYo03 06000300075eMYOOE O 3MgIHoyGa dgodengds gobbmMEzngemogl bagdmbggdo-
Logob OY339eEPMBLY O IMBY3MIMBNL FgbodzMHYdema.

The extent of common knowledge about disaster risks, the factors that lead to disasters and the
actions that can be taken individually and collectively to reduce exposure and vulnerability to
hazards.

o(f);gagﬁo/Reoovery — 30hoLAHOMBm EOBIMOTIIYT 0939d80 Md0gIHIdab, Loobgdm Byo-
Hm9d0bo o J0HMBINL 906 O FoYdsmdghgds (Lo gb Fgbademgdgmos), 3ohobddmazal
®0b3zob g3oghmmgdolb 899306 9d0b396 odommyemo Bmdgdal Bomaemoom.

The restoration, and improvement where appropriate, of facilities, livelihoods and living condi-
tions of disaster-affected communities, including efforts to reduce disaster risk factors.

00003960/G93mbbhHydizos/Recovery/Reconstruction — 306obhGmaob 8939 domg-
9o 3oaBy3ghomgdgdo o Bmdgdn, MmBmgdor 8086 0boboggh aBaGammgdnmo mgdgdol
LogbmaMgdgemo 30GHmdgdNL gondsmdgbgdol o6 omagbol 3o¢hobdmmayBg dGbgdymm drgmds-
©9m053009, 300hoLHMMBYd0L Gobzob Fgd30cMgd0b3gb F0dommymo Mmmbabdogdgdolb Eoboemalgde-
Lo 00 bgm89BymddLmeb ghmoc.

Decisions and actions taken after a disaster with a view to restoring or improving the pre-disaster
living conditions of the stricken community, while encouraging and facilitating necessary adjust-
ments to reduce disaster risk.

00boMgdo/MHgd30MHgdd/Relief/Response — wobdotgdob 3obggs o6 Botgzs 30bobhGmR0b
©OML 96 PBgoemme dob 8989z 39¢hLHM™ANL BgdmdBggdol 9398 dmdignmo de80o6gd0l
LogmEbemob 89606HR1YB9d0L o 8300 9GLIIMBOLMZL 57(30eMIdII0 J0MHMdYONL Bggdbol o8b0m.
0b3oegdd/Hgog00gdd 8g0demgde agmb 8gobog®o, dm3emg3o0060 96 bobgMHdmogo.

The provision of assistance or intervention during or immediately after a disaster to meet the life
preser-vation and basic subsistence needs of those people affected. It can be of an immediate,
short term, or protracted duration.

aaadqpsmbolResilience — bog®mbol 3060b30t dymazo bobhgdob, mgdol o6 LoBmaowmgdalb
B9LodemgdemMdY, EEMYME o 9B39JH0o6d© d¢MY3IL, dondimmb o dmghzmb LagGmbgl o
dmobgonbmb dobo 890093900L 03300001300 8608369 MZBgLO MBEgIHdLbL s BYbJ0gdab Bg-
606RYbgd0LY o dwagbol gdom.

The ability of a system, community or society exposed to hazards to resist, absorb, accommodate
and recover from the effects of a hazard in a timely and efficient manner, including through the
preservation and restoration of its essential basic structures and functions.

©90306Hgdd/Response — b3goommy®o o LoBmaaEmgdH30 ©obdaMgdL YBGIBE3gmYmeES
300obAO®BL EOH®L 96 Bobo ©EIEaMBLMOB3g dF06900L bogmEbemol gowa®Rgbab, dom
$96300gmmdody Yohymemo gogmgbol 393;30MH900b, LoBmaamgdol YoogGMbmgdabo s 3o-
HobdGma0b 898mddggdel d398 dymazn od0569d0bM30L BobodaenyMo LodGLgdm JoGHMdgdNL
0866390mymaz0b d0Bboo.

The provision of emergency services and public assistance during or immediately after a disaster
in or-der to save lives, reduce health impacts, ensure public safety and meet the basic subsis-
tence needs of the people affected.

amqgsﬁﬁobsbo/Retroﬁtling — 06bgdymo mdogdhgdel godogmgde ob gondzmdghgds bogmmby-
900L 8085600 Bom0 3ddengmBOLS S BaMEMBOL 3obdmmngMHdma.

Reinforcement or upgrading of existing structures to become more resistant and resilient to the
damaging effects of hazards.

6>ol>30/Risk — 3m3emgbob ogmdM®ANLY o dobo Yohymasomo 3gpgagdol ghmmdeno-
®do.

A combination of the probability of an event and its negative consequences.

®0b3ob 565tm0Bo/Risk Analyses — s6Lgdymo 06nm@3oi0ol 3odmyghgds (30e 3990 dwo-
8006900b> 007 dmbobemgmdnbm3zal, Jmbgdolb 96 goMgdmbmgol byg®mbggdol dogé dgddbogmo
®0bgob dgboxobgdmo. Gobzol dbogmoBo, Hmam®s Bgbo, dmogagh 398093 Lozgby®gdl: Lo-
BONbob oaghs, bogdmbalb dgxabgde, Gob3zolb 9398 Byman/woyE39wo Md0gdhgdob sbogmado,
BmBy3emomdnl 3ga30Lgde o Mob3ol gobboBdmame.

The use of available information to estimate the risk to individuals, populations, property, or the
envi-ronment from hazards. Risk analysis generally contains the following steps: hazard identi-
fication, hazard assessment, elements at risk/exposure analysis, vulnerability assessment and
risk estimation.

®ab30b Bga3obgdo/Risk Assessment — 60b30b boboomobs o 3obdhadob wawagbal dgmmeomenm-
300 08 396300 LdRGMbggdNL FoobaeNBIBNMS S FmBY3TOEMINL dBLIIYTO J0GHMdIdOL
890309000, HMIIEMO JHNMIT0MILOE 899demod Boobolb doygbgde Gob3ob JoGob3nt dyman
50003006900b030b, JMbIdLbM3ZOL, LogmazoEbmz®gdm JoHmdgdLMZAL, LosMbgdm Byotmgdabo
00 00 go®gdmbmgal, HmAgBIE 0b0Bo 9606 oBM 300900,

A methodology to determine the nature and extent of risk by analysing potential hazards and
evaluating existing conditions of vulnerability that together could potentially harm exposed peo-
ple, property, ser-vices, livelihoods and the environment on which they depend.

®0b3zob 3mbhHmmo 96 Gobzob do®mgd/Risk Control or Risk Treatment — ob3zg00L
Bommgob bdznmbgddy aoobyzghnemgdgdol dogmgdolb 3Gmigbo, Gobzob JgdoMmdemgdgmn mm-
60bdogdgdol gobbm®E30gemgds, Bomo gigdhoobmdal 3gMomeoyemo 898mBagds Hob3ol gmabgdol
8900939989 oy bMdNm.

The process of decision making to manage risks, the implementation or enforcement of risk miti-
gation measures, and the re-evaluation of its effectiveness from time to time, using the results of
risk assessment as one input.

®0bzob gomgmo/Risk Evaluation — gpsdo, Gmdmol odHmboy 3owbyganomgdgdolb do-
ool 3MmEgbdn begdo Loowggdaby O ©oL33bgdol SoMEsdam o6 oMado Rotmgs, goblbo-
Bm3gmhymo Gob3zgdol 8603369cmmdobs o 8ommb 93538069310 LmEodmyGo, 93memmaonco
000 93mbmB03960 890093900L Zom39emobENBIdS H0b3gd0L BoHm30L Lbgaabbgs semhgdbogngzol
398mbogengboco.

The stage at which values and judgements enter the decision process, explicitly or implicitly, by
including consideration of the importance of the estimated risks and the associated social, envi-
ronmental, and economic consequences, in order to identify a range of alternatives for managing
the risks.

60[)30[} aot?)mao/Risk Management — sp8bhgdaemo bohyoogdelb dommgel 3Gadhozs o
Lobhgdy®o Boamds 3mHgbzono Bosbobo o aby39Mzgd0L d0b0dyYBodog way3sbol 80860.
The systematic approach and practice of managing uncertainty to minimize potential harm and
loss.

®ob3ob goo@hobo/Risk Transfer — 3m63Hghnmo Gobzgdol g30boblydo Bggagdol ogm-
3oy 96 9HOIBRMEToYOOE Fowagdlb 3GmEIbe 9Bmo Bbatowsb dgmMgdy, Gmdmol
89009300003 m$oba, mgdo, boboMm3m 0y LobgemdBoxm YByYgde 30dhObAHGMRL oEamBob 39893
8000090L MHgby®Lgdl dgmedyg 3botbagsb 306H39¢mo dboGobmzgol PBGHYE3gEYmMEemo d0dobotg
96 bO3mMB3gBLOEEM bmEaEYM 0y BEBBLYM LaGggdemob boboEgmme.

The process of formally or informally shifting the financial consequences of particular risks from
one par-ty to another whereby a household, community, enterprise or state authority will obtain
resources from the other party after a disaster occurs, in exchange for ongoing or compensatory
social or financial benefits provided to that other party.

begoomy®m-d969dM0g0 bogg®mbg/Socio-Natural Hazard — obgmo 3063690900 agm-
0803960 03 J0OHMBIHINOMEMZ0YMo bobogsmm dmzmmgbgdol gobdotgds, Hmam®gdaEss
8964960, Byoemmomods, 36bhob obgss o 330em3d, MMAgdNE 3o630MMIFINEOS 3969dMH030
Loggmmbggdobo o g3MONMIIYM0 o6 Bgrdghow 9du3emyohodgdneo boooggdobs s gomy-
BmbodE30m0 MHybp®Lgdalb PMmgOmddggdom.

The phenomenon of increased occurrence of certain geophysical and hydrometeorological haz-
ard events, such as landslides, flooding, 28land subsidence and drought, which arise from the
interaction of natural hazards with overexploited or degraded land and environmental resources.

Lbh®udd®omo ©d d@bHGYddyGyme Bmdgdo/Structural and Non-Structural
Measures - bp&ydhnGyemo Bmdgdo: 63debdogo 30Bn3YMH0 Boggdmds bagmbggdol gbadenm
B9393em960L 398306990b 96 530eMgdLMZ0, 96 LEbYBOHM Hydbmmmzngdol godmygbgds Lagze-
obggdol 8030600 Boggdmdgdabo o bobdgddelb BraMmaEMBLS S 3oddemgmdal gobaBMwgamaro.
SGLAHGYIH G Bmdgdo: 69d0L30gMo Bmds, GMBgmoE o6 dmombmagl 3896gdemmdsl o 0gg-
6900 36O, 3Gogdhzobo 0y godmE30emgddl Mab3gdabs o Bgdmddgwgdgdlb dgbodizn®mgdemao
3memoh030bo o 396m63gdmMmBNL, LdBMEOMIdM030 (36MB0gMIdNL dddMMgdab, LBs3gdaly
000 3obomengdal aBoom.

Structural Measures: Any physical construction to reduce or avoid possible impacts of hazards, or
ap-plication of engineering techniques to achieve hazard resistance and resilience in structures
or systems; Non-structural Measures: Any measure not involving physical construction that uses
knowledge, prac-tice or agreement to reduce risks and impacts, in particular through policies and
laws, public awareness raising, training and/or education.

3aMoo gobzomohgde/Sustainable Development — gobgomogde, HmBgmo ©385gma30mgdl
26bgdYmo MdYONL Ladgo®MgdgoL obg, GmMB bogGmbglb o6 PJabob dmBogaemo MomdgdEL Bgbod-
90l 0003809mB30emb bd3gmato bodgo®mgdgdoe.

Development that meets the needs of the present without compromising the ability of future gen-
erations to meet their own needs.

$9db039Mmoe JoG®mgon bobdoma/Technical Fire — bobdtob 3mbhGHmmothgdowo go-
8mygb9d0, HMIIMLOE dbmGE09mMIdL 330tM0a3030M0 3gOLmBIMO ZobLONMMIdIYM gothgdm-
LeooE3000 30HMYdB0 bobdMal ZogmEgmgdol dobobodmgdemgdal sboemodol LoogndzgemBy. had-
6039600 30GM30000 bobdMgdo nygmme 8980093 Lobgmdgdaw: bogomEgdYm™m bobdMgde, dbgdol
L300 EYdY™ bobdgdo o bobdMob AsbogMmdow dmBymdnmmo babdégdo.

The controlled use of fire carried out by qualified personnel under specific environmental condi-
tions and based on an analysis of fire behaviour. Technical fires are divided into prescribed fires,
wildland fires within prescription and suppression fires.

hagdbmmmzog®o Log®mbg/Technological Hazard — ¢gdbmemmaogto 96 bodegbag-
o 306Hmdgd000 3odmE399mo boggdmby, HMgmoE 3moEogl 939M0gdL, bddod 3G MEgEYMYOL,
063MoLAHMYIHYDOL gondoHmozmdLL 06 ©00030060b b3g30e30396 J3ggdgdL s HMBengdds dgo-
demgdo 3odmnB30mb oaB0d6ms Bbbgg®3ma, bbgnemal aBnobgde o6 bbgs yothymaznmon Bgdmddg-
0900 3000 $968NgemMBBY, JMbIBOL OBNVEIYS, Losbgdm Bystmgdoby s baygmamoEbmaMHgdm
306HMd900L dmBemo, bmEosYM0 o 93MEMB039MH0 HM3930 6 oMIIML dBdEIS.

A hazard originating from technological or industrial conditions, including accidents, dangerous
proce-dures, infrastructure failures or specific human activities, that may cause loss of life, injury,
illness or oth-er health impacts, property damage, loss of livelihoods and services, social and
economic disruption, or environmental damage.

GO390 B3d 96 bobdMmob h@ooEonmo godmygbgds/Traditional Burning (or
Traditional Fire Use) — bo6d®ob 3odmygbgds bmamom dsbmatgdo 0gdgdob dogé doBobo
5 Mybp®bgdol Bo6rm30l B08b6980LM30L HEEOEOYMO FMEBOLY o 3Gogdhn3zob bogydsgemBg.
B0E0Im0 babdGob LBmMo godmygbgde: HEaEYmo B30b godmygbgde LodstmemgdMogo
60890000 O LammoboMm 3Gogdhozolb godmygbgdom.

The use of fire by rural communities for land and resource management purposes based on tra-
ditional know-how. Appropriate Traditional Fire Use: The use of traditional burning under legal
regulations and good practices.

9mbyggmomds/Vulnerability — 0gdob, bobhgdob o6 Jmbgdob obgmo doboboocgdemgdo wo
39693mgdgdn, HmBemgdog 3obo3nOmdd96 dom EoYE3IEMOSL bogadmbol boBoobm Bgdmddgog-
00bgob.

The characteristics and circumstances of a community, system or asset that make it susceptible
to the damaging effects of a hazard.

hgobo o 39emob bobd@®gda/Wildfire — 3396069360 boggatob Bgdalidogo 93938030 o
03mbHGMEm babdo®o, HMAYB(3, d9emgdab BysGmL doybgwagac, 8gademgds mombmamb Gg-
03060930 bdbdMal Aobogemdow o6 HGondgy bbgs Jaggdo godmabzgzn BogdhmMab boboomol dgbe-
0080bogo.

Any unplanned and uncontrolled vegetation fire which, regardless of the ignition source, may
require suppression response or other actions according to agency policy.



