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Abstract
Project Code : RDG5230014
Project Title :  Assessment of Extreme Weather Events of Thailand: risk and hotspot vulnerability
analysis.
Phase 2 : Vulnerability Analysis and Risk Assessment from Rainfall Extreme in Hotspot
Areas.
Researchers : Sangchan Limjirakan1, Atsamon Limsakul®
' Environmental Research Institute, Chulalongkorn University
? Environmental Research and Training Center, Department of Environmental Quality
and Promotion

Email address : Isangcha@chula.ac.th

Project duration : 1 May 2009 — 31 October 2010

The community-level vulnerability to rainfall extremes and climate-related disasters in
Nakhon Sithammarat and Chachoengsao provinces was studied and analyzed. The vulnerability-
based approach and Hazard-of-place (HOP) model of vulnerability were applied to develop
‘Community-based Vulnerability Index (CoVI)'. The CoVI is a composite index representing the overall
community’s vulnerability in the context of biophysical and socioeconomic dimensions. Based on the
Intergovernmental Panel on Climate Change (IPCC), the CoVI's structure consists of three major
components namely 1) Exposure, 2) Sensitivity and 3) Adaptive capacity. The criteria used to select
indicators for each component were considered mainly on the basis of scale consistency of data, as
well as primary and secondary data which were collected from relevant institutes and organizations in
the study area. Furthermore, multivariate statistical techniques were employed to analyze
multidimensional indicator matrix in order to reduce the number of variables but still exemplify most of
the overall community’s vulnerability.

The results showed that the CoVI is able to represent characteristics and spatial patterns of
vulnerability in Nakhon Sithammarat and Chachoengsao provinces in consistence with overall contexts
of communities. Spatial patterns of each major component and vulnerability level of individual
community in both provinces were generally different. These reflect differences in community contexts
and factors determining the overall vulnerability of those communities. When considered as a whole, it
was found that the communities in Chachoengsao province had higher vulnerability than those in
Nakhon Sithammarat province. These results would indicate the differences in each of major

component that was aggregated from a number of indicators. However, maps of each major
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components and their CoVI consistently indicated similar communities’ vulnerability in both provinces.
The communities explicitly located close to the Gulf of Thailand such as communities in Bangpakong
district of Chachoengsao province and in Pakphanang, Mung, Thasala and Sichon districts of Nakhon
Sithammarat province had greater risk to climate-related hazards and were more sensitive and
vulnerable than others. The results of CoVI analysis and major components of vulnerability were
generally consistent with the previous studies, illustrating that coastal communities are particularly
vulnerable to climate-related disasters, coastal erosion, high wave and storm surge.

The communities’ data base of the CoVI, including major vulnerable components, outcome
risk from climate hazards, as well as socioeconomic, environment and disaster data used to calculate
vulnerability index are large data base covering community-level resolution and multidimensional
coverage of social-ecological system. This is a fundamental unit of sustainable development. The
major output data base from this study, therefore, is not only undoubtedly useful for community-level
vulnerability and risk analysis from climate-related disasters, but also be applied as a supporting tool
for policy decision making processes at provincial level to prioritizing the communities needed
immediate actions for socioeconomic development, in parallel with adaptation to climate change and
disasters. Moreover, this data base can be integrated as a part of Provincial Decision Supporting
System (DSS) and other existing data bases at province, district and sub-district levels to support the

measures adapting to adverse impacts of climate change and disaster management in the future.
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1.1 AnatluauazANNAIAAalATING
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nHe1NA (Climate extreme and disaster) nallilasannieanssdinaestlssanaudiulun uazn1awmn
1e9tlrznAlagan  FeafeNI§IUNINeNIssTNTN AR TNARNAANH AN T LN AN TP UUAE

mnﬂﬁauuﬂmmmwgﬁmmﬂ Wi NINLINTH NFWENNTTN8ElaNZIA NAaNARNI9NNTINEAT (IGES, 2006;

ADB, 2009; Yusuf and Francisco, 2009) uanainibiearunlunidailuaudnananiswmuiniséinay

o a

WIHgha  uaziiniasnug e tNTueteuuil  sindsegitnmnnuguinusituazaiimes

'
a1 o { a [

(World Bank, 2008) ﬂf-v-gﬁul,ﬂummmmmﬂﬂ?:mﬂvlmﬂﬁﬂﬁqLmﬂnmﬂmmq:mmLLﬂﬁ?ﬂmumﬂmmw

o

NHEINTA ANNTHLITEANANEINIA Tisanian1az PN RLssteg g Ruaziulugluse ) B
ULAUAZYIANNIULI AT HANDTINARLIDUATININTY (LAIAUNT ANATNIA LazAY, 2553; AANY
ANANA WATAIMY, 2552; Limjirakan et al., 2009; Limsakul et al., 2010) %M‘ﬂmﬂﬁmﬁ"}ﬁﬁmﬂ@‘ﬂmm‘u

Tlsiuuazusamangisniie NAMeURUNTEFINANIenL  ANUBEINETNAATHEAA  UATIIEYT

filszauduainanunisaiinvianuazdoudslulszmalnasendnen . 2532 - 2551 wugnduualiiuiaau

'
a

ANANA WAZAME, 2552) WANAINHUHANITIAEAT ANy WanTauniaaauniinglszinalneg

'
9 9 al

(8N
AL 57 T (W .A.2494 - 2550) wudwnglmawisa ldundannuiianlndaudnatsuinnda 63 Alaluens
siadaluetulyl szudnane. 2526 - 2550 HAnuaumiwwasnsieaaunidingilsswmealnagandisendngn.A.
2500 - 2525 (Nsugnilesanen, 2551)

pansznuANNaasuLlasaningiennmausvisitfisings  inelifiaanudaniasedis
nindau anndspnuaiasgna diilluyadmataluusiasll (qalza wengAENIT, 2549; Guphe-
Sapir et al., 2004) neuflestunazusnmatsiauielfsanuivanud@smeannsuftaniegiainie

U A 1 % o 1 & o dl ° o ! b %
FENIWN.A. 2532-2547 WUFNHYAAT 65,497 Fruumn sudnilutade@desdrdnysianisufladoymans
% 1 J dl o ] 1 ddy dl

BNABUATNIRUIL TN ARENIFIBLIEEY ANTUITIING WA, 2546 - 2550 Uszinalng Huilinsmsnasx
dszavgnnituaziauis 23,758,577 1§ finwmanslifunansenuanum 2,679,021 9 Anidluyas

ANAENENTFUNA R ntiewRenemsnsilszaude ludesiudaniou 8,341,002,953 um (n3w

AUATNNNTINEEHT, 2553)
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a

#nsananisaidnanuidarsannnislasunlasaningieniAuazAsnts luginiaelds

a

o a % 3 = a 49/ [ o o o v
ﬁl%ﬂ]u@’ﬂﬂLﬂﬂ\?iﬁ]ﬁ")ﬂ%\‘iﬂi‘?&mﬂiﬂﬂ ATNIAITHTULLIN Wwnnnzuiuaisulueunanailng auaniazam

o o & 1 A o

wstsauniesssnaifzesszuugiannialan AlandenlasuazUjdniusetrsdudandunis
= a A a a rd‘ ! L2 o o dy <1 ° o
wasuudasanmgiannianinaainfanssnayeel Tadsnansenuienuiaziunnawiluanau (Gregory
et al., 1997; Ziegler, et al., 2003; IPCC, 2007a) 8uiiaannanginawdanzduaaniaesfisuialszimne
Tne ey lndqpaudnarsanudstsuresssuunienialaniidiAty Ae El Nifio-Southern Oscillation
(ENSOQ), Asian Monsoon ka¥ Indian Ocean Dipole (IOD) %\‘1Lﬂuiummm’mLLﬂ'u‘ﬂmumm?wuqﬁmmﬂﬁ
AAAINNTLANIAELAINTEULAZAINTUTENIINUNANNT LITENIALASRLAY UTnudugutgns
1 a a aa o <] & o o a d‘d 2
sEndNaNaRnIBulAsLaz N aynsulTin duflussAtlsrnaudiAtyaesszuuneiniAlaniuualiy
a a al d” ] dl o ! al dgj 2] A
ANAAUNATBIANULTLIUANTL TUTB9ANTURT LA AIND MNERAIUNNIRNT UTReRN T ToU

ﬂ'imﬂl,l,@zﬂmuqﬁmmim (Saji et al., 1999; Timmermann et al., 1999; Lau and Nath, 2003; Chang et al.,

2005; Juneng and Tangang, 2005)

o A % o = a prp
ﬂq?ﬂ’]@ﬂq?mm\?ﬂ@"lqNﬂq’\ﬂ@‘ﬂﬁﬁ@ﬂﬂﬂllﬂ']ﬁ‘Lﬂ@Eluuﬂ@ﬁﬂl@ﬂﬂmuﬁNLL@zﬁjuslUﬂ?zW] ﬂVLV]ﬂV]N

v o o

s anasinsasuulasidlussazdunazssazenandunudiudengnisnl ENSO (Limsakul et

al., 2007; Limsakul and Goes, 2008) 4anaNiuan1sANE1IATIN1TN1TUIZINANIITAINTULINAN N
- B P o

pHemeAresdszinalng szeeh 1 Jeiinseaziuuniinnisaauulaianiaspuguueeedd A

gudiayadusadi a1uan 170 annil uanaliiiuisaniszannguusstesdulunais iunzeslssina

1 1 b2
v a o v

= dl A =< | oo Ao
VLV]E Nﬂ’]?l’ﬂ@ﬂuuﬂ@qugﬂLLMULL@ZLLNQIUNVI%U%@U% TQEW‘UQ"I @Tu@ﬂqqgﬁqqﬂ?uu?\jmﬂqﬁ»]ull@ﬂ‘];‘i’mz

' £%
= ca

nsulasuulasRnatuiidesficnig Ao vafinduuazaaadlusnmiuansaiuluusas g (LANRUNT A
ATNNA ULATANE, 2553) zﬁ”m:rmzmiLﬂ?}lﬂuLLﬂmﬁﬂmngiumzwlﬂiwmfu fAruaenAfesiunig
Lﬂ?vlﬂulmmmqumm;umwmcluiuumﬂgﬁmmm‘lﬁ@n (Alexander et al., 2006; IPCC, 2007a) N3
ﬂi:LﬁuW”u‘ﬁ'%nqﬁm@\mﬂmmm@umwmNuiuﬂ%mﬁi‘ma Trannsdassidat sanee9anI1azA N
TuL99193el1 10 9% AaamAtia Empirical Orthogonal Function (EOF) W31 HA398984 Principal score
999 EOF Tnin#t 1 B¢ Tuedt 3 GaanunsneduneanutlsisansesluldtBenay 72.5 1eaanuulsilson
FavaelugadeyaiAnaesi 10 #ai uazidudaiisnn (Composite index) 7iiufunusaiimaguusizes
duiugﬂ Total rainfall, Simple daily intensity, Heavy rainfall amount, Number of days above 50 mm,
Number of heavy rainfall days, Maximum 1-day rainfall amount LLa¥ Maximum 5-day rainfall amount Y

k2
' o

= Py o o & A A a & Y =
NATLUENUUNINATUUINGIGA 3 RVTALLITN (Wummmquwnm) AU IUANUTAUATATE TN
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uNdeIaau uaTNzien TuauENANATINTE Principal score NHNAILENILIUNIFUALIEIA 3 AIALIKIN

(% v
o o a

A A A e v a & A o = = = - v  ea
(WUNLALRAANELLAY) LNATUNAINIADELTILNTT UATTITANN LAY 1774 (LAYAUNT ANATNIA LATATUL,

2553)

= P o 1 & = o o | A = Ao a a S A
Nﬂﬂ’]ﬁ‘ﬂﬂﬂqluﬁ‘gﬂx‘w 1 mﬂﬂ@qq@\?ﬂﬂqqﬂ@qﬂfyﬂﬁlq(iﬂ\isluﬂqﬁ\ﬂﬂﬁ’]q@ﬂLWNLWNiu?qﬂﬂgL@E}mVI

dl [ a '8 1 a dl o d” -dla a =l dldl =
Lﬂ?;IrJﬂ‘Llﬂ’]ﬁ‘rJLﬂﬁ"]ﬁ‘ﬂﬂ'ﬂll@@LL‘WNNLL@Zﬁﬂ’]ﬁ‘ﬂ?ZﬁLNuﬁQ’mL@ﬂﬂluﬁ%mu@ﬂmuiuwum’mqIﬂ NWUNNATUTIN

dl 14 o LA 4 Y o A o o A o o a @
L'LIENL‘]_I‘HV]’]\‘iﬂ’]u‘Ll’JﬂLL@Z@‘]_IsLu@']ﬁU[ﬂu i TMEIVLMﬁﬁL@ﬂﬂ’NVVJﬂuﬂﬁ‘ﬂ?ﬁiiﬂi’mu@%’ﬁ\‘lﬁ’}ﬁfilzL“INLVIﬁ"] Wl

v

A Ao a - ! a = A o uny
Wuwu’]i@ﬂummLﬂ‘iﬁx‘wﬂfmu@‘ﬂLLM@EJLL@&M?‘]J?:LNTM’J’]ML'&ﬁlx‘imﬂ@ﬂ’]%mﬁmg‘uui‘wmBlu L‘W‘ﬂiﬂiﬂ

=2

d‘ ¥ 1 dl A dl ) U o a o % o a o
ayangnsiesuazingane Nazti il luniemnunu nsandiunig nsdanis lunisufila waztinlUyhos
WiAAn1susamn vgadinanseny uazan@emeiifistulussAuguauresiuiingflfetailuglsssy

[ ! e = 2// ~ [T a v S ) [ o
wazviusiawnnisal  aniaieiludieyanddannis  dszneumssnduladaulounavesdinda  Tuns
v o o A&, o A g o o A o oA ala i o a Py
dpanauiuigesanlunisiuie Teai uaznmsimuwn WeAnmenguaunings lunisadanniinausiou

[ ¥l o a dl a o
ﬂqi‘ﬂ'ﬂ_lﬁ]'JGL'MNF"IQWNLMNWZZQNﬂUU?‘LW]"H@\?ﬂ']TLﬂ@EIuLLﬂ@Q@ﬂ"IWQN@"Iﬂ"IﬁLL@Z’&\WWNTVIE

1.2 apgilszasAuainisias
¥ - . 4 F AP
1. 2.1 ietsulliuAnuAeUMANLAZ ANIRENT BTN T IUAUNINgARBAN19T AN TUII TR
1.2.2 Wedsziluannuaauln (sensitivity) wazAaNaIN170 NI ULazLFUs
(coping/adaptive capacity) 1897 LLAI méﬁ@ul,l,@mmmwﬂuﬁuﬁﬁﬂqa piailadel

V’]ﬂﬁWN@Wﬂ@ﬂWQSﬂQWNEULLNTﬂQEju

1 2
=

1.2.3 1NAANHITARE AL NAAANNABLUAN FINUAUBLLININNILTU Lazn131Eaung
. . o 9 & ode Y 4
ANININENIIITNTIRLATReUIAGeN TUAWNTNg A NelAnsiasuulasaninzany

TR

1.3 AanssuiNaliussyingilszasn

=S v v 1 dl dl v
1.3.1 ANTI ALAIN LAENLUNIULDNATHAN ,.I NLNEIUBN
1.3.2 AANINTALWUIARALNLAIL Outcome risk & Social vulnerability indices
1.3.3 AAWAAN Outcome risk & Social vulnerability indices Nunzan
o aa o v o | a oA A A o =
1.3.4 ?QU?QN?@H@@QWﬂELL@Q ﬂqmﬂﬂﬂ WWQLL@tLLNumuﬂ@N NUNLALN FINYNANHLALININE
1.3.5 AAINTIUAZAIUINL Outcome risk indices

1.3.6 3usandeyanugumiinu
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1.3.7 §1mauaziivdeyanipauinfiunianin Tanaw gnninen arsnsgline weswgnauay

AR
1.3.8 AATZTATHANNARLMANNIIEIAN (Social vulnerability)
1.3.9 AATZFUALUIUAUANNABUUANNWNTINILNIN LATANNADLUANTIN
1.3.10 fﬁfmﬁﬂLLmuﬁﬁHﬁ'ﬁnqammmﬁmmmmmqﬁmu TINNYNIN LAZANNABUNANTIN

1.3.11 3180UANMNT sesuatiuanysnl

14 wanaanazlasu

¥
°  a

s 44 s
1.4.1 dayaNugudAIiNeded
1.4.2 Outcome risk & Social vulnerability indices

1.4.3 fayafiunianin Ianan gnnanen a1s15ging Asegiauasdanu

1.4.4 FEANNAuaNn1983AN (Social vulnerability)

1.4.5  NANITUTZAUANNADUUANNITI NENTN LAZANNABUAANTIN TEALANNABLUAN ANNLAEN

PRITNTY
1.4.6  UWNUANUTIINGATB9AINNABULUANNNAIAN TINIBNIN WATAHNABULUANTIN

1.4.7 WU NARAMNABLNAN  HiNNAHLNNTATNNIRTNNNTe9HY d19FunisU5usawaznisu3uig

AANIMINENT 53INTAuAs Asanienneliinnslasuilasaninzanuguussne ey
1.4.8 euafuaNy ol

1.4.9 wna1senenReInaiiaue luilssgaianislwsalsuna nsiinaiansansigini gl

FNaLseing

AT.UAIAUNT ANAINTA LATAT. AN ANANA Page 1-4



| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

UNN 2

N1INUNIULanNd@s (Literature Reviews)

2.1 ULNNUAZNTAUUUIARAAMNADUUANAINNLNLIA u,azmitﬂﬁﬂuuﬂmamwgﬁmmﬁ
ANABWVIAN (Vulnerability) Aa AMIELAZ NI IANNN IR LAATsAUIANAILS 21N 18T LT
IAFunansznuanSugunse (Hazard) Uszinvlatlssimuilaitastsunsavanessnnsaniu (Cutter,
1996; Cutter et al., 2003; Adger et al., 2004; Brooks et al, 2005; Adger, 2006; Gallopin, 2006;
IPCC, 2007b; Cutter et al., 2008) Fuifinsunanntladenianianim WATEENA fAuLaAASeN AL
ABUMAN  fATALIAQNDANNIIABLAUDILAZANAINTD lWN915 U sudhuladeiituuninannaes
srutTunisuanalisentfineuwaznuniusesiuAnAn (Adger et al., 2004; Adger, 2006; Gallopin,

LR 4 1
o

2006; Cutter et al., 2008) il madaszianaauan diilunsauuwaangninuldlunisdnm

Fdaarre 7 Faflwesesiienidsrlumiiantsesunesriunnugeulmsaiaduny Ananimeaix

=

@avnauazmnuguds  souvisanuaixnsalunisnetauesiaynsLliuressrunduwaeiannianan

o

4 v
o o

sruLfiALaTAIANNYEE NSt TLUE LN INIATNIAINITSAN TunsudiuatANaINnsn Ty
madfusesszy Theannmnudsanniesunsmauaziofafi 7 TnensauuuaAnsanans legniinun
dszgnaliacinsunsaalunisfnenddsssuudian szuuilion sTULITNEIRALALIZULTINENN 394
seuud9ANIaA  (Socio-ecological  system) %'\1Lﬂm:uuﬂf]ﬁuﬁuﬁiwdwméa:rﬁl,m:?:uu%qmﬂmw
(Gallopin, 2006; Cutter et al., 2008)

1
o o a a o

ANNABLUAN fAnanapuAnaInuaeLanaAiuluusasaans et llsyene L4
(Adger, 2006; Gallopin, 2006) Tagwiald AINABUMAN uNnede danzAnmszunene linn
o - o o o o o = o Aa & =
FURTNLLATANNE NN ANNIFNEATL LSRR 8YEaLT N AR ATUAN NN TR UL aaT8
Auandanuazdsmn (Adger et al., 2004; Adger, 2006; Smit and Wandel, 2006)

ARLENITUNNIIEINNTTLNaTFenisaeuuatanIngfenia (Intergovernmental Panel on

'
o

Climate Change; IPCC) lafansnunaauaaunas faaiariduaes 3 dauilsdnAty (gﬂ‘ﬁl 2.1) hia
® nrduNanuiladadumnIe/ILIaNARY (Exposure; who or what is at risk)
® aAnugeaulun (Sensitivity; the degree to which people or places can be harmed) LWay
® AuANNTNlUNIUSUFMIRNTTLL (Adaptive capacity) (UNFCCC, 2004; IPCC, 2007b;

Leary et al., 2008)
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' '
& o

21 adAUsYnaLMIaRa T U NN NUATLAL A NADLIANI AT LLIL

=)

1]
EN UNFCCC, 2004 wag IPCC, 2007

ol

<) ®

nsdndafuTadusunme A AnuuEmNsITNTNRLaZsTAURT LU sra LI eduTATLLS
ﬂmﬁmm:ﬁﬂfa‘“ummﬁﬁ'ﬁgﬁ@fgﬁumm’ﬁl FTHZINA TOLLLA ATNTULNUATNO ANgTNTesTaiE dunsevie
mﬁ;m?ﬂiﬁli:wﬁwﬁqﬁuﬁm%iﬁﬁ*umm:wu (Adger et al., 2004; UNFCCC, 2004; Adger, 2006; IPCC,
2007b; Cutter et al., 2008; Leary et al., 2008) qu?umm@qmﬂﬂ?v'ﬂuuﬂmgﬁmmﬂ Aedunsg N

wiAN1TainINEnIniaaInAKulssularnsasul s RanA |y Saude davian wig nng

o e

wWanunasluszazenarasAedsaassiaulmgieinia Al iadansrasiadunnafnasafinnmie

1
a a o o

TiuEtwazningay negrudedin §IEFunanssnuuaznisgy@eniamssgianisruudaandnda
\udenanstiadaudsnisausaminanssnuaINAt g LRI
A miumnuseulin unsesunefsssaunansznuialu@suonuaz s unssuuldiuainnis

o o o

Nilaiuilada8ume (Adger, 2006; Gallopin, 2006; IPCC, 2007b) manuaawlulreaszuusaiads

N

duasegninuuaftuAnantRLazan unInaessruUllunan dauaonaiuisnlunisuiusanuneis
prNdNTnaesszuulunsdiusasantsdudaiuladannan ineanmnu@amauazivalilisuna
Uszlamiannuanszny saudeanisaefuiunansznuie1aintuniauas (UNFCCC, 2004; Adger, 2006;

Brooks et al., 2005; Gallopin, 2006; IPCC, 2007b; Cutter et al., 2008; Leary et al., 2008)
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Pallopin (2003) lRAs AN NALE TN i rdnaAnNaauaN Adune nnsduda
\ \ A % = v o ™ !
WATNANIENUARTYLL JNHAnTenundanalvissuuidasumlasinganinclud auetiumanuaeunantes

LU AMUANTTRT89RIIUNIY (disturbance) waznMsdNdanUAtduaNg (3117 2.2)

= VST =
= SYSTEW, &
a =
= <
= Extarnal E
"'ZJ Iritarmal Processes =S
5 precesses Neanachy of =
= (}‘;@ '“;L rASpETSa =
Mamal axchanges e [ 8
Db Hhae soystam
and its erwircrement
L
[is
=
i
&
i =
& v Z
& =]
=
@ Z
=
.. %
L
=
o, 2o
=
% <g
B £ =

gun 2.2 PaNANUS K W ATsTndNaANARLYAN ABdURIE NIFNNA LAT

NANTENUADTEULAIANIIA
= )
N1 Gallopin, 2003

AelFiIunnsAneRsessLudsaninALLLnadmnluszaulan Pallopin (2006) 18Mn13atAsEy
NIDUUUIAAANABUUANITIIL LN IREWLNANINATNIIDNALAUEANINAN  (resilience)  uaz
ANAINT0 IUNTUTUAY HAnudnusiazienleeiumINNa N sn NN ReLAUeI189TYIY T9RAN
4 e . o X . A . v
WnenrliuAuaInisalunsUiufvetisssuudiantine Aauanalugilin 2.3

TuyNNeIT89IN13AN A8 L UUAIANTLIA ANINATNITINAUAUGAN INAN UL IUIALA Y

o ol . o 4 . D
srAUTBNRITUNIUNIzULATINNTIgAd ULATnUuNunaun Az asulidantaz lud soudeArinannne

nauAugan manizaliusaluannuandanln (Adger, 2006; Folke, 2006; Gallopin, 2006) Adger
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(2006) WLINNFIAINTHAMNARLMANTAaLU Irantsznaufae 1) naasunlasaenansiuiuize s

AR LLAIANTNALETL 2) NIRAUANBITBITIUL WA 3) ANNANNTD NTUFUs

IT

Sensitivity

Capacity
of response

RczCRcV

RcAC
if[A.C::GFI = ACeV

AC=CR = ACc=V

ADAPTIVE
CAPACITY

9171 2.3 NIAUUUIAAANNANRUSUDIATNABLIAN AIINATNIIDNALIAUGANTWANLATAIINAINIID

Tun13U5usa e C = ‘subset of , & = ‘not a subset of, R = resilience, V = vulnerability,

AC = adaptive capacity az CR = capacity of response

=
%
=

Gallopin, 2006

o o

U7 2.4 LAAIANNANAUSNIALLIIANTENINANABUNAN ATTNATNITONALAUGANINAN LA

1
aaa '

A NaNT lunslsus lulAnuansneiu 317 2.4A Warsanmua It sonauAuganIway ueed

o

Usznauideugninnisaedananngalunisliusa (Adger, 2006; Folke, 2006) 171 2.4B AAAINAINITT

nduAugan wian luesdlsznaundnAtyaesaniuaaunan (Burton, 2002; O'Brien et al., 2004) 319
:_// o A ! a o o < [ dl dl

2.4C UamITNANAINITINALAUGANINAN WAL AN 30 tUNNTU U uesAlszneumimeles

Aelulnea’raianunaesAnuaawnan (Turer et al., 2003; Gallopin, 2006) Tun1sANH1AT8ANwTE

e

WA AN INAINITINAUAUGANTNIAN AT NANTUNIANNARNELDIANANNNID TUNIINALAUGaN IWANAN

2 1
=X A o A [ % o R [

AR E AR ATUTE A NAN NI DT LR A UAR R TR AATUAINAauaN AaLanalugili 2.4D
(Manyena, 2006; Cutter et al., 2008) 913171 2.4E nuanAuaInisn lun1sdfudauaznisannanszny

qu’%ummmmémuﬂu (Paton and Johnston, 2006; Tierney and Bruneau, 2007) Cutter et al. (2008) 15
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AANIUIANHABUMANLAZ AINATNITONALAUGANINAN LUNIBLUUIAANLTIUIBILLLRIABIAIN
ABUMANITNANIUN (Hazard-of-place (HOP) model of vulnerability) @aifluguantifaasszuumuanannii

o o

1 = o o I~ - o o A .
LLWNWJ’]NL?JT’JNIEQT]M@%!L@N@ mumﬂugﬂw 2.4E ﬂuLﬂuﬂ@@ﬂ@’]ﬂ@lluﬂ’]iﬂlULﬁ@’ﬂuﬁ')”]ll@ﬂl.m@lﬂlﬂ\?

FrUL wazANngslaeiuANaINnTInAUALgan AN TudnenizuarReulaniedsan sanvisannu

e lunsdudaiusudunsie

gﬂﬁ 2.4 ANNNITANTENAINTIALILUIAATENINNAITHADUUAH mmmmmﬂﬁuﬁu@j@mwﬁu
WAZAHAINTO LUNIFU LAY

Aun: Cutter, et. al., 2008

22  dszianrasnnuaaunanlunisAnensidasunilasniiainia
Ao naauaN UL LN Ta9ANLlslsau nasiAsuLlas wazanTIazANgULIITaI)HaNA
uwileaniilu 2 dszinn e
3 =4 o a dl a dgl ' Ly dl dl dl ¥ o
1) A1uwiseAnan WA @eeNNaTuFessULA nwANIallawAN vl Mingadieady
fadtdunsevisasiefitRaingienia (Brooks, 2003; Adger et al., 2004) SUTAAINELIANAANUFY
a o o 1 =2 rdl | dl ! a A o
nsdszifiufedunaauaznanseny tnelisunessuunyedniiugananslunisdaudiu viassnuaang

129mRANInlfasuReu 9

2) anzilangedussuuneunasdudanuiadunse (Allen, 2003)
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o

Tneiali wwaaouAan sz iliududunsauasnansznufitunialasunlasgiennia ag

WANTUNIAINANHNADUNANTBITELUN Y NNNUUATALANHIEN1989INTN AR SUAI BN TTUUAAT

v o

wiaeg lanawazANdaeINITiAfaWmINY T0LILANNYHEVTRIT LU AIANEAUAUEURTIE 20N

' (%

ANEL MIT8TEILTARAT AN NANIENL NFaULMIANNAAGINGNEN a8 undnnnshgenndeariy
IPCC fisneudn Anuseuauiuisiduaessasunie nsdudauazanugaln (IPCC, 2007b) i
B1979HTENTT AINABUUANNIINILNINUTEAIINA BUUANNIATAIN1LAN (physical or biophysical
vulnerability)

AYINABUVANNNTINENIN  YNeDe  NAnssNTesifadedunsIenImIenIn  NansTNUNIg
NNENINAALLSN (first-order) LazadflsrnaLmnadnuEanmuardenntessruLudena s daidiy

WIRLIANIANHR M EAN AR INEANTEN LN WNNEA W laALLSA (Brooks, 2003; Adger, et al., 2004)

4
[ A

A9l ANNABUUANNINTINENIN ANETBIALNANIENUIINIBITLULANAAINA L FUATE UAZANAITON
AINATUIUANINR NN UBITZU LN ARNNNITENET AT LAe A8 Jone way Boer (2003) ldsafinqna

Ao ugiaRu AuauieTinua A u@emeni1auATEgia 113AIZIANNABLUANNNTINIENN

' v
cal a K o

WWeuanstanadnsnifsauiuanmnlsngeglussuuneunazdudaiuiadunsy

A miuanseunan  TuanuuNnzresannsilngeyluszuunewnasdnianusia dunseiu

2

N = o ¥ Ao g9 - o ! ) = o o
quﬂﬁumﬁmﬂﬂﬁ?ﬂﬂﬂﬁﬁ‘ﬂ@ﬁlﬂ%ﬂﬂ?\‘imw V]V]']&Lﬁﬂlé‘]ﬂ’ﬂLL@Z@QﬁﬂﬂﬂulluquﬂﬁqqllL@ﬂﬁ’]ﬂqqﬂﬂﬂ@‘HM?qﬂ

nnaven (Allen, 2003) panaauanluANTel Asnetedsidnngegnieluszuuuaziiiugaszain

o o a

BAURTIENIEUEN  ARNABUUANAMTUST LN Y MHNEDRY  ANHOIAINSIINTNATINAAINATLANLIR
MU ULIIIN BN A NADLNANATNEITHTNAUFANNAIAN (inherent or social vulnerability) el

ANNHARLUANNNAIAN WA snzusressawdsuazilassnialaseaseaaanssuawnisnie e

o

APNYTRITUL NAINANIENUARsTALAINaauInILarANNa INIsalunNslsuFa (Allen, 2003: Brooks,

e o

2003; Adger et al., 2004; IPCC, 2007b) luszuusinee AlAMNnaInuaIeNiAnaNlFanIzfiuas At

o o o

AR AN daulvnjaziftsiiesiuaniunmaesesdilsenaufiusing I VassULTiiA A
fufadegumneangienis

Auiusruudeanayse ArnaaunaNdngnituuaaindadesing o LY an1nLATHFAe AN
gnau AN lilanana gananwazlanianisdindeunaaminenns ﬁﬁlqmaﬁwémmnwﬂﬁz&“uﬁuﬁa‘wdw

fadtdunseuazauaeunann1vdaan dndsngluglaesaansBemaniauasegiauasningau 19m

v
o '

aywel souteleadeldiidu (IPCC, 2007b) AdTil ANINABUNANNNAIAN AYHAIINNHNLATIOLAGHNDNAI N

aaulaesszul (Adger et al., 2004) g ilutlaqeuThaNAMUATNAINNABLUANNINTINLNIN TIREL
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dAyAaszauANdaraNiiaiuaintasa dunsie TnaAudunusaasauaaLiauivansda il

gnuTananslisIdunIg (1) (Brooks, 2003; Adger et al., 2004; UNFCCC,2004)

Biophysical vulnerability =f (Hazard x Social vulnerability) (1

ANANRLS luanne (1) Nuselamisannseenuuy dannsdszifivAnuaauranuazAmnNgnisalunng
1/5U519 Biophysical vulnerability Asngiig LA UL eI AT AR Y SfuRTETIana
@%maiﬁiugﬂmmmmm?ﬁlmLL@z‘E@mmmmiLﬁmLw;m@m“l,mmmmiuﬁq TaeiAnudesannsasune
UATANABUWVAN NNuanIsesTil (Indicator) ANNABLMANNNTINNLNIW ANTENTeY IPCC Fal

ANHOUTARLARINLLUNAAYRIANNIEEN (risk) N 1E 11N ANENAERTRNINEITNTNE AMNUNIEIBIANN

o o o e A

Benuansllumman 21 daulugrunafelanialunaiiin 1) Sadunmefacdanaliifasienimvse

v
o e o o

winn1Todn lieszasd viza 2) Tannanisiiia (probability) Apfiifusrnaswiaasioids Al Ao
@evasgnilenaluieiduaasisdunmanazanussunainwdiad  aaanaulaniamaialaynaninau

A1NNN (consequence) Aaland TuaNns (2)

Risk = Hazard x Social vulnerability = Probability of hazard occurrence x Consequences (2)

¥
1o

wana Nt Audes anatennlfluglaasnaswinauadiulantaniafsaessusunsauas Aoy

U

aauvandIANTRsTE UL AU dunse GausarivuanadnsinuNresiudunseii o) Yia

o

v
o o o

HAANSTRIANNIAREN (outcome risk) AD HAAWSNAVSANEUzaasszULLAYTANANSNATR9MENI0TA

danasuiusapNgURenaziiody  nadnsaesa dey  uiidurespnu@asasamanisniuas
ANNNABLNANN NAIANN T AN NNHN AR AUAL A NAAUNANNNTINEN N Agtivaranannldin A

AAUMANNWNTINILNTNUATAIHLAEN N ANIMUAUNALTYW A8 U UATLLAZANNABLUANNINAIAN

U7 2.5 uaz 2.6 LARIANINANRUEUAZANMITRNTIENTENT N ANHIREAUAZ AT THABLIANN TN 1ENTIN

AT.UAITUNT ANATNIA UATAT.BANU ANANA Page 2- 7



| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

W]ﬁ"]\‘}ﬁ 2.1 AHENNTAY ﬂ"J’]ﬁJLa‘EN uarisdumnIne

Author(s) Risk definition
Smith, 1996 Probability x loss (probability of a specified hazard occurrence),
Hazard = potential threat.
IPCC, 2001 Function of probability and magnitude of different impacts.

Morgan and Henrion,
1990

Risk involves an exposure to a chance injury or loss.

Adams, 1995

A compound measures combing the probability and magnitude of an
adverse affect.

Jones and Boer, 2003

Probability x consequences

Hazard: an event with the potential to cause harm, e.g., tropical
cyclones, drought, floods or conditions leading to an outbreak of
disease-causing organisms.

Downing et.al., 2001

Expected losses (of lives, persons injured, property damaged, and
economic activity disrupted) due to a particular hazard for a given area
and reference period.

Hazard: a threatening event, or the probability of occurrence of a
potentially damaging phenomenon within a given time period and area.

Downing et.al., 2001

Probability of hazard occurrence
Hazard : potential threat to human and their welfare.

Crichton, 1999

Risk is the probability of a loss, and depends on three elements, hazard,
vulnerability and exposure.

Stenchion, 1997

Risk might be defined simply as the probability of occurrence of an
undesired event [but might] be better described as the probability of a
hazard contributing to a potential disaster...importantly, it involves
consideration of vulnerability to the hazard.

UNDHA, 1992

Expected losses (of live, person injured, property damaged, and
economic activity disrupted) due to a particular hazard for a given area
and reference period. Based on mathematical calculations, risk is the
product of hazard and vulnerability.
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9N 25  avAlsznaanANAaLANTIANNANRUSALANIARN

JUN 2.6 ANNUNIELAYEIALIIZNELITBIANNIALY
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2.3  ATUINISARINTDULUIAALAEITNITILATIZRAMNADLUAN
aa a a o = o = A g va - . = o
ATUATNIALLIAATIANAITN TARNITWAUNAUNNNE LT 1AL NAAUUAN AHLAENANNAE

A om a N N = - . N
W‘i_IﬁWl’]\‘iﬁﬁ‘ﬁ‘Nﬂ]’]ﬁlLLZ\];‘m’]ﬁ‘LﬂﬂﬂuLLﬂ@\‘mmN’ﬂ’m’]ﬂ (Cutter et al., 2009) NM19ILATITUNAINMHABLUANLTNA VAU

v
o A

Lﬁm%mﬁuﬂmﬁuﬁmj FIaTd
1) ANABLUAN N19UFLAY LLZ\]x&l@ﬂﬁ‘leU@’mﬂ’]i‘Lﬂ?ﬂliluLLﬂ@ﬂﬂmﬁﬂﬁﬂ’]ﬂ
2) FufRuazminevuaues Insianizatais GYIRTRERTIITR
3) T3 R9AN LAz
4) nIWALNTISaE (Moss et al., 2001)
nsAnAuas A luszaIzIN ‘ﬂ’]ﬁ/ﬁlLL‘]_I‘]_IQT’]@@\T‘?]ILL'&L'Nﬂﬂﬁ‘ﬁl‘ﬂ‘]_l’s‘iu‘ﬂ\ﬁl’ﬂ\‘iNlé‘]fl'ﬁﬁi’ﬂﬁ&lﬁﬂﬁlﬂﬂ
NNNIINIABLAUBIABANINAIANNRUAAMANITO] TmﬂmﬁuLm?'v'ﬂum\ﬁmﬂmwmmLwlmmi L TTAL

AYNIULIIUATAIIND (Kates, 1971; Burton et al., 1993) siaxnanindsanlfdiunumdrAtyunnaiulunig

1
= o

A3y iesananudeunaniianeaiiu Multiayer' waz ‘Multidimension’ YRIAIANNYNANUAFE
AYINANNTOAUNTINDY  LATHgTA memﬁu/mﬁmmmﬂiwwﬂuﬁaﬁuﬁﬂ o wanlanamil
(Bohle et al., 1994) Watts waz Bohle (1993) wudnluszazusnansdeuvanmaedaaniipnsnientesty 3
a4t Ao

1) @5 (Entitlement)

2) n13l¥ia1una (Empowerment) L

3) Lﬁ?‘]:rgﬁ@—m?l,ﬁﬂ\‘i (Political economy)

Blaikie et al. (1994) 1§1aua Pressure and Release (PAR) Model (gﬂ‘ﬁ' 2.7) TnensauLUIAATDY
Tuina PAR uansiiaaniagiililaanse (Avuseuwas) Fiimannnassazesusanasis (igu NTUENEITNTY

Wav) wnudanlaresscuunauiiamenisnl (Muiasinalunisdinfaninenns) sauiunanigasesi

fURINNNEIINTF AN liiidAnan sanadniaesrm@enie Taqiii ea PAR unsauuuamn

°

'
o IS4

ddnyluniaimuiuaznsdnssdanresquauatnedaiiu athelsfinu nsauuuad ail Sdeded s
fansoudnaninanaienlaenieluiay Feedback szurineassilsznaudiusing I BT TP TUTIE o
NNHAIERTUATNINIE9U (scale) Cutter (1996) Uaz Cutter et al. (2003) lfiauaataasuuuniuninges
mmdmmauﬁmmuﬁ (Hazard-of-place (HOP) model of vulnerability) %'qu’”]mmuﬁmm@ﬂmmmm

o o a = % = : P N P
i umi’m/ﬂ’l’ﬁ\llﬂﬂﬂLL@Z@\‘]ﬂNLﬁ?Eﬁﬂ@ (qﬁ;ﬂ‘l’l 2.8) MelFANTaLLUIAAT AMNARLNANIINTRINUN LaN LN

NG NATUANNHATINTDIANAB UWUANNINTINEATNUAZ A NAD WU NN FIANTIT wpaanEann
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Ufdnriussndneannidenuazuuan1sanmnidssugl Hazard potential Tagnasinuuazgnuiuusa

(%
o

o o o & A & A
szUﬂqu?uLL?\?m'lﬂﬂ@@ﬂmq\?ﬂqﬂﬂqwm@\iwumLL@zﬁ\‘]ﬁNsLuwuV]uu"'l

gﬂﬁ 27 @4AUIZNBUIDI Pressure and Release (PAR) Model

AU Blaikie et. al., 1994

.-'-/-f--
/;:9 aphic
Contesxt
=&lenatics B mpnysmal
Hlsk)\ .pmmW Qnemy .

Ha?a d ' Place ',

Xﬂt?"l%/ \\ )\\U“"& ability
Social % /h‘:”:'al

Mltlratlm -expeniance Vilnerability

-FIE"[II'E'FI'[H'.IF‘ \ /

jUN 28  @3fszneuaed Hazards-of-Place model of vulnerability

fuN:  Cutter, 1996: Cutter et. al., 2003

£
a
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Turner et al. (2003) Wi lunauuiugiueeluma PAR waz Hazard-of-place model (317

o o '

a al” v a o e QI ¥ ! allal &I o
2.9) ﬂﬁ‘@'LILLu’]ﬂﬂuLuuﬂ{]ZﬁNWHﬁﬁ‘ﬁﬁqq\?NwHﬂLL@5@@LL’J@@@NIHN’]WT’]@QMWNW)WNLmﬂNIEI\‘m'LIﬁQ’]N

o o

\ \ \ o 2 al a o a a % .
agunansenimsdouin suulneaninddefiunindasuulaswiainia Wirouaulastnawin
UN1ANEAe Clark, Stockholm Environmental Institute WALNWNANENAE Stanford WEWBUINTALLUIARA

nsAnwANaauvaNiaGn IneflunseuuueAnfisjuiiunsAne A nae unanae9sLLALIAE N

£
o o o

e Qlld & o o o d‘ a d”
WAZTSUUURINULIE nudfduRusnuila HANATNUANE Ir*]')LLﬂﬁ“V]\‘W]Lﬂmﬂluluif‘JUULL@Zﬁu’ﬂﬂﬁ‘KUU (De

fan))}

12 1
SIS

Sherbinin, 2007) n3auuwunAall (9B LAAIANHENATIRIRITZUL NITTaN lenaadilade Aneli/nisuan

waz Feedback (317 2.10) InensauuuwiAail ladnsth lldszendldlunisAnearinseunanasaies

o

wualuny (mega city) NiladtAnANAINR8INIA (De Sherbinin, 2007)

United Nations Framework Convention on Climate Change (2004, 2008) 1F4AN138N19N1T

v
o

dszifiunansznuuazAmnusauraniunsasullaiiannis 2 35 Al

1) Top-down approach (Impact-based approach) IluAtn13Usziiuild Scenario anuLLANa84
Qe A (General Circulation Model; GCM) anszAURNIANNIALLEnA WazsyaLNW

c Ao . x o y oA
PWIALAN  eNINIIAziRanssnuianaaziiatunnalf  Scenario  umnanenuluaunAm
(UNFCCC, 2004,2008) uanisa1anisad (Projection) #lFainuiiianasagiainie aziiian
AATesisaNriL Biophysical Scenario Way Socio-economic scenario Wiadsziiiunansenulunia

] ] dl (< ul/ 1 a dal dl v
anulaniagaunisailunisanig Imﬁ‘ﬂﬂi‘ﬂ AIHLLANFWNEINNUNLASLIAN wazuualtinnig

v
o o

4 . S . 4 ¥ .
Wasuwdad  wrnvnAeasluiduns eaus  umadasuldasszesdl sEauNanIzny

o o

(Threshold effect) wazANAEMEszALfioddn Tatusnauunuazeduneljdniifaeeuyued
y = o o uy == Gy = o
warANAN1snTesiestulunisFusals aenslsin Top-down approach fidfied lunsinuun

neavlszifulazioyn

o

2) Bottom-up approach (Vulnerability-based approach) \{WaaANmLNIanieNlFsssNTF nng

'
o

FAPITUAINEINAU ATTHNUAININAIUEINNT WATNITAINTIRAT I sv T T UL 9E9E Y
(UNFCCC, 2004, 2008) lnzisjaifiuinansznuszezdulussduquanuasiiadniy Matuulfn
AanNana @aNnaatunislé Inelsifiaverdumeazidannonulsdsudanaiaesdaya
a =X 1o (<3 ¥ L4 dl a dl Y
nianA aslddndlufesendedeyanisasunlasgieanialuauianiainnienifoe iy

Anaewiena udazliteyaimsugiadian uaznszusun1snisiidiusan (Participatory
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Human Influsnces outside the Place
{Macroeconomics, global trends, ete.)

I

i

Vulnerability i

Exposure Sensitivity Resilience :
I

I

I

I

I

1

1

Human Conditions Coping/
Response

— Impact! Impact/
Interactions of Hazards Characteristics & [T
(perturbations, stresses, Components of @ D R“Tme Response

stressors) Exposure
: Adjustment & Adjustment &
Variability & Change E"'c“::;g’:r::" Adaptationf -+ Adaptation/
in Environmental - Response Response
Conditions

Environmental Influences outside the Place
{Global environmental change, state of biosphere, etc))

dl 6 d’l o dl o o u,:
gﬂ‘V] 2.10 AN ﬂﬂ?:ﬂ@uwugm wadmsaasseuy nadanlasiuiladanialunazniauan a0
feedbacks ?Iﬂﬂﬂ?ﬂ‘i_lLLu’Jﬁﬂﬂqi‘ﬁﬂiﬂqﬂqqﬂf‘i@ INZIARN

N : De Sherbinin et al., 2007

£
a o
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approach) 112tATEYAdEIR9szULRIMIARBNUATNYEE NaTRIN1AATEHgRA-d9AN @9ANT
~ oA Y @ & v o o o e !
ngeziley wlguisuardszinil tivauana liiiunan s ula fuds UnsNe ANABULNANUAL

NRBNVRITNTU NANFUATAIINAINITD N13UFLY (UNFCCC, 2004, 2008) fiayaLAsugiia-

o e

Faan N lUAAnzin1sann1sANIdesease R (Disaster Risk Management; DRM) @1:198)

k4

iniludiayatindnniamuenlunislszifiupainaaunan Iag National Adaptation Programmes
of Action (NAPA) nhalfiaydayryrsndaanisilasunilasnieannie 16 Vulnerability-based
approach a1ALuNLaZALATIzRANANTuLaraAuAINudALEau Tunislfusaaag

o o

Uszinafaawimun (UNFCCC, 2004 uay 2008) dsiiayaseiugumuiluunasdioyainiinddny
A o Y @ va v a g o Yy
Wasannguauszausnugii ugdaulfidaudslaanse wanainil Bottom-up approach €144
dandszendldlunataniniaveslan wulnseanis Assessment of Impacts and Adaptation to
Climate Change (AIACC) (Leary et al., 2008) wudnwanisaneidaudrAnylunisa$19aes
va iy . 4 o - o o o

AN lNAUANABUMAN wazANIAENAaNTAruk A Ren A lulssmAnnasimw Tne
= o ' a dl a ung dl

An1ssausntardaunssi lusssnunisdsziiunisilasuilasgiiennia A3ed 4 1a9 IPCC
(IPCC, 2007a) uaziilugaudnAnylusmesulisa@ (National Communication) (UNFCCC, 2008)
NFDUUUIAALTILIUINTGIAS Vulnerability-led approach TunMsANHIAINASLUANAINAIHN
wilstlsau nmaulaauuilas uazaniazANguLsstasanInglen1Ananal3lugilf 2.11 (Dolan
and Walker, 2004) Downing Wa% Patwardhan (2004) 1#e8uneuuan19n1stssiinaauaaumnas

flaqiiuuaz luauianilsznaudiae 5 duaew (U7 12) luanied Polsky et al. (2003) lHiaus 8

b

dupauduiunissziiuannuaaunanainnislasuulasaasianuaznisilaauuilasgdainie

(319 2.13) (Polsky et al., 2003)
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CLIMATE
variability & change

EXPOSURE

Biophysical

Environment
-natural sensitivity
-dynamic resilience

Human
Environment
-socio-economic &

cultural susceptibility
~resilience

ADAPTIVE CAPACITY
-response & adjustment
-coping strategy

INDIVIDUAL

age; gender, access to resources & weaith, education; risk
perception; risk spreading options
COMMUNITY
available technology, resource, wealth & information distributio n; social capital & cohesion;
critical frameworks & decision-making; risk perception; property rights; risk spreading options
REGION - NATION - GLOBE

resources, wealth, information & technology; critical institutions, framework & decision-making
9171 2.11

NIALUUIAALINLFNINNNTLBY Vulnerability-led approach

U1 Dolan and Walker, 2004

Structuring the vulnerability assessment : Definition, framework and objectives

Identifying vulnerable groups :Exposure and assessment boundaries

J

Assessing sensitivity: Current vulnerability of the selected system and vulnerable
group

Assessing future vulnerability

|

Linking vulnerability assessment outputs with adaptation policy

v
ar

s 212 dupeunisilsvifiupnnuaaunan

u: Downing and Patwardhan, 2004
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1
Select people and places
carefully 2
Get to know places
-choose scale over time 3
-select stakeholders Hypothesize who is
-review literature vulnerable to what 4
-contact researchers Develop a causal model
-spend time in field of vulnerability 5
explore nearby areas ridentify people
Find indicator for the

-identify drivers
-describe factors components of

6

-describe pathways vulnerability
Weight and combine

-examine adaptation

the indicators 7
-exposure indicators .
P Project future
-sensitivity indicators vulnerability 8
-adaptive capacity

o Communicate vulnerability
-combine rigorously .
creatively
-represent results

-validate results

-choose scenarios

-run model ) ]
-be rigorous about uncertainty

-trust stakeholders

-use multiple media
g 213 dupeudmiunisdssiliuanuaauanannislasuulasesianuazmadasuilasgiiainia

a

fu1:  Polsky et al., 2003
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AYNULINTBINANIENUAINMTLAEuLL A RenA e Tue AN UEN 199N AT RN

v o o

AAURTIEUATAINANNNIONALALGAN TNANTBTZULTIATITNTAWINIL  usgninvuafoiladeay

W sEAUNITRIGATEgRauazdIaN AN livifenimedian AvnaINsnTesNymelunig

a o a

U5UAY gINIWUATNNTLINITNNATNIN ANBULNNNNAARS ‘V]’NLaﬂﬂ5ﬁuLﬂﬁ‘Hﬁﬁ@ﬁ’]ﬁ§Uﬂ’]i‘ﬁ%’]N%‘aﬁl
9 q a d9

| v
o ¥ a o =2

veqtlszmnTu uaztladean o) AWl deyaimsegia-dian AniudaudAnylunsdsaifiunanssnuuas

a

ANABUMANAINMsALLI I ReINIA 99NRININNIRUNNAUNsUFIdY gUR 2.14 uansdiaya

o

Fasegia-deandildlunistssifiunanseny  avuaeunanwazn1sUium  Svliayairsegiauazdsnu

a9

'
= o

AU I UNANIZINLUAZANNABLMAN AZHIUNTZLAUNNINRIUILAZNN99ANATH (Indicator)
WhePIesaT  (Indices)  IRaBLNBANMYNAATEgRA-GaAnlUNsEiN sl UNANTENLUAZUARST
faseduinae (Driver) WAZAINIUUAANABLIAN AABAAUANNETINITNTUN1TUSUAY  Downing et al.
(2001) W9 ﬁﬂnﬁmqmgLmamqmm“ﬁwﬁﬁLLumL@ffJmm:ﬁﬁaﬁmmmLmaﬂunﬂmma’qu Tungu
dszanau Tunsilgnandaiin m@mwﬂuzﬁqwﬁwmmqmﬁ‘”l,umaéﬁmmmmm@mu wazi 11 lusz At

Viosduauieszdnatsvna (317 2.15)

2.4 NISATIAINAIMNADLUANLASATUAIMNADLUAN

nsiasuutadldnamadnemiesssnas Alinses e iiERnnn UUNUIRILLAIA8T

L

e wasulihiflunisdszifunaznisnmadnmnuaaunani@eiBunns (Cutter et al., 2009) Fatiiaa

v 1
o =

o < A A a PRy ) pry o & o a =
FaTdm (indicator) \lupsealamaFNIunNqnsssntiNaLapsanEzisetladtadsruLnanla dena
svnavusnsasaulsiNensaul siaenvizanana sl uii (Cutter et al., 2008, 2009) AaniuaneFaLLlsay

o [ 2 1% | . . dll o Y Y @ a T a a dJ
gnisnganiuluansuzAatsmu (indices) eanaNdudenvetsruuliiiussuumssndidanentias
WhulseTemisantauFaumeunayn1slssifuan wdeannn N A NAaUANFAR 89N TR ARDAAL

o o

nsRaRNAMAgeLNMdasuLlas nreLunLaznenatALANNAATaasiioyun (Gall, 2007; Cutter

et al., 2008, 2009) Faterafafautlsiaulalilnensaefulsauniduiuneesiulsiianla (Rossi
and Gilmartin, 1980; Babbie and Mouton, 2001; Gall, 2007; Cutter et al., 2008, 2009) ﬁﬁlq%ﬁm?ﬂ%‘uuﬁ
llﬂ]'ﬂg:‘]_iﬂﬂﬂ%\‘i Lﬁ@fmqﬂizmﬁmmﬁﬁm:ﬂmﬁﬂmﬁﬂu LL@zﬂﬂLﬂ?ﬂlﬂu@fﬂugﬂmmﬁmﬁ@ﬂm wazlugl
B 7 (Rossi and Gilmartin, 1980; Gall, 2007) faupnsinssswinesaiuaziulsfifemuleaylsifing

o

UFuuAeNumnAiungannlé
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Socio-economic information

. Demographic

. Economic

* Natural Resource use

* Governance

. Culture
¢ Assessment of
. CUTTERT

Indicators |[—W "

: vulnerability &

adaptive capacity

Socio-economic &
climate scenarios

v

Assessment of flirure
adaptive capacity,
vulnerabality and

impacts

Costs & benefits
of climate impacts

b _—

Limits and barriers
to adaptation

v

Adaptation planning

o

217 2.14 %@m@immwgﬁ@—ﬁaﬁwzﬁ"ﬂﬁﬁlumiﬂi:l,ﬁum@m:mummzﬁmmammxmiﬁum

al al

fuN:  UNFCCC, 2008

Scale Indices Users
A _ National UNFCC:
International Comparisons of Eligibility for
vulnerability Adaptation
Junding
. . : . Regional
Regional Multiple dmm51m Agencies:
Profiles of rgg:lonal Programme
vulnerabality design
Local Profiles of vulnerable situations Local affices:
Or syndromes Project Evaluation

v Eco- ‘Water Other Health Settle-
systems sectors ment
- >

U7 215  ANAUAIMNADLUANLAZATHANNADLUAN

s Downing et. al. 2001
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o A o A :/I ! nﬂl [ a o o
mugﬂmmhm\mmmﬂ'ﬁm 1960 LW@W?Q@’N@UWJ’]NVLNLVI’]LV]EINﬂu‘IJB\‘i@ﬂJﬂ’]WLL@S@\?ﬂNﬂqﬂiu
A = Y o aa ¥ v = A o
Wwas TunAasse 1970s Nﬂ’]ﬁ‘ﬂﬁ‘z&!ﬂﬁﬂﬂ]W]]umﬁ[ﬂ']llW?Q@@@Uﬁ'?l']llﬂ']’)ﬂu’m’]ﬁ‘@ﬁN@W‘l‘ﬂ,uﬁ;Nﬁ]uLN@\i N
o 2

NA9TE 1990 dAtsiusmiANatiuaesdanien  nsulasuwlasaslanuaynisiasuulag

nNeNA (Cutter et al,, 2008) 11aqifis FIINIAI AN ADLUANNNAIAN T A N AwAN ANl 1AL

aad o

NNIAAABNGTE ADAN M NITEWINNIAIIEILALLIAN (Hill and Cutter, 2002) ANIANHIAIENNAIINA WN1T

sLaJ o A a , % o = aa \ o A P
TATULALY (LT LA i’]ﬁl‘lﬂ) LWAZATUMRANENR (11U ﬂqimﬂqﬂﬂQﬂlﬂﬂﬁaNmuLN@\? AMHENAL) gﬂ‘w 215

o a

LA AN DN A NN NALURINNT M AT TN a9 NaaLad U FUTiasny TLALNNNIALA

a

sewihatazne At luszdunfinim Ffiniagau (sectoral index) ansnsaviandifluetesdieluns
panuULLazmuAlAsIMS WBNANT AT AR UMAN 981NN U NI ANARTIWNNTLFUAY
nseenuuLlasMsLiteRamuAmAdeLNANTEnUAINNsiAEUaRieTmA  uazdudupuamngg
Tumsisusluszaulan #18 aziunFesnsslunmsu Reuifiauanuseuaussudnatszing (Dowing

et al., 2001)

aa o o

Gall (2007) VL%@;H;?E%@VI%WM@W@mmma’@Lmzwmqﬁmmm ANUFRNINEITHING LAZAIN
Tlanan1Afugan (113199 2.2) Tnedatisan gnARAeNaYLURLIIULLINTRLNG T ULATANANTLE

@R fuvtaaaantinesuiu (Diener and Suh, 1997) Vincent (2004) TH3pNNsaiAINaa WHANNIS

Apnsanislasunilasania lnaAniaanainanansudsauasin s uag iU iy AN

a om

wieuse289tATaa319NUTIU LATN1INaTA  UNDP (2004) lAWmu1daiiaeiuidesaindeitfian

ANANWUEN AR InsAgiignAnAaanaInaunimaAnesi@audunss Cutter et. al. (2003) WalwATHLLL

'
=

HANNANUIBIATHAYNABLMANN NAIANNgNWENWN e AT Tia 1w 250 ATl ARtaanae 42 Atiuaain

¥11N13 normalize WAENAABL multicollinearity nisAnwnaawlug Tideyafi@adinandedunse iy

al

o &

HATINTBIAINABUARNNINTINENNUATNNAIANTINTY Adger et. al. (2004) 21AYANANAUE
I ¥ a Aa o o o o A a o @ asa dal 4 o A o A = dl
sendnafBeTanannsiudunsne fudaiiasegia-danihiasideviulunisdamendail InaiansanReuly
atistiog 3 fiake 1) Muiadaiunauardienselsziay 2) wansdalsngnimninanla waz 3) a1u19n

deanslimnaLlsziiu (Dowing et al., 2001; UNFCCC, 2008)
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ANINT 2.2 RANNANINAAAAINNAALNANNNAIANAINALNTRNI98 T

Social Vulnerability Dimensions Heaith Disparities
Tncome 237 Income!™ 11 121314
Gender™* Gender'®- 151920
Race, ethniu:itjfl' 5t Face, Ethm-:mm 6112
Ageh” Ll

=

- - 5
Unemplovment, dependence on social services™ ™ Luemplmmem dependence on social services'™
4

.:R;ns,;ljldﬁngl property — renters, housing Housing conditions'® ™

I.]_:IfrFIiu'LII:Tl'IIE (2.g. medical services), lifelines™ > Elﬁasmlcuue imainly access to medical care)'l 1%
Occupation/working conditions" * Waorking conditions'™ >

Family structure, social networks™* Social networks™ 32

Education™>* Education'® >

Culture Culture'™*

Place (incl. rural/urban dichotomy)™ 2’ Plage!f 1524, 25.28

Population growth™**"*
Special need= populations (e.g. marginalized,
dizabled) -

Commercial and industrial development’ *
Built environment'

Institutions and govemance (social capitali®

- - 10,14
Physical enviromment

Genetic endowment'™

Psychological enviromment!™ *

Bisk behavior, personal health practic a5t
‘Cutter et al. (2003), “Adger et al. (2004), “Burton et al. (1993), *Heinz Center for Science, Economics, and
the Environment (2000), 3}"ﬂthergi]l (1995), “Pulido (2000}, "Cutter et al. (2000, gT—'c:utl.wrgill et al. (1999,
*Blaikie et al. (1994). "Federal/Provincial and Territorial Advisory Committee on Population Health
(1999), YEschenroeder and Norns (2003/2004), “Eaplan et al. (1996), “Kawachi and Kemnedy (1997),
“Millar and Hull (Millar and Hull 1997), “Cameron and Bernardes (1998). “*Marmot et al 1991),
“Murray et al (1998), Shaw et al (1999), "Newbold (2002) , **Wesks (2004), ‘LBaItle".. et al. (1999),
“Wilkinson and Mamet EIQQE] ':'Caldwe]l (19807, *Brunner and Marmot (1994, - ‘Curtis and Jones
(19087, ¥Brmner (20007, ~'Platt {IQQIJ Montgomery et al. (2003).
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25 TAT99519Uaz9AUSENALURIATUAMNADUNANUAN

Gall (2007) ¥AAsey negey uaziRaudsustianuseuvaundn 7 fat sausasAanlE
i lunslsziiuiarinnunmasaumnuasunanluseaulanuazginin Taa 4 dail fudatany
aauaNN19d9An TRKA Prevalent Vulnerability Index (PVI), Social Vulnerability to Climate Change for
Africa (SVA), Disaster Risk Index (DRI), Predictive Indicators of Vulnerability (PIV) uazan 3 faiifivae
ﬁmﬂ%ﬂiuﬁu@mmw%mu@xmiﬁwmﬁfffﬁu 1A Human Development Index (HDI), Human Well-
being Index (HWI) Way Environmental Sustainability Index (ESI) faugnslumaed 2.3 fatifnann uand

Lmz@%mmmwzﬁ”\im-mmgﬁﬂuﬁqﬁmm T AR T A e N Rt S A I P A C ata bl

e

NUIANINETTHINR

o

13NN 2.3 ArdAdNasuaNnsdIanluszAugRnIALaszAuTan

Index Author & Concepr Sub- Variables Vulnerability  Input Data Sources
Data Source indices # # Ranking
HDI  UNDP (1990; Quality of 1 4 Low to high TUN data
2005) life vulnerability
HWI Prescott- Quality of 5 33 Low to high Mostly UN data
Allen (2001) life vulnerability
ESI* Esty et al. Sustainable 21 (7% 76(31*) Lowto high MMostly World Bank,
(2005) Development vulnerability  TUN data, etc.
PVI IADB (2005) Social 3 24 High to low TUN data, national
Vulnerability vulnerability  census data
SVA Vincent Social 4 8 High to low  World Bank, TUN
(2004) Vulnerability vulnerability  data
DRI* UNDP Social 3(4) 10 (6™) High to low  UN data, EM-DAT
(2004) Vulnerability vulnerability
PIV Adger et al. Social none 46 High to low  EM-DAT. HDI.
(2004) Vulnerability vulnerability TUNEP/GRID,
Freedom House

Index, and more

*For comparative purposes, biophysical elements have been eliminated from the original index design to
ensure analysis of socioeconomic characteristics only. The reduced number of indicators and/or sub-indices

1s provided in parenthesis.

HDI = Human Development Index
HWI = Human Wellbeing Index
ESI* = Human Vulnerability Component of the 2005 Environmental Sustainability Index
PVI = Prevalent Vulnerability Index
SVA = Index of Social Vulnerability to Climate Change for Africa
DRI = Dhsaster Risk Index
PIV = Predictive Indicator of Vulnerability
.
nu1: Gall, 2007
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Human Development Index (HDI) fludafiusn < wﬂﬁmﬂmmm\mﬂmuﬂmmwmmm
153704 (UNDP, 2004,2005) &34t HDI ﬁmmmﬁﬁﬁ”@m 3 fu An gunaw nsAnmuazaneld Su
sznaudine 4 Ao Ae  Life expectancy, Adult literacy rate, Educational enroliment uaz GDP per
capita(UNDP, 2004,2005; Cutter et al., 2009) (3 21071 2.16) #ail HDI FlvianenfienReudleunasAnny
nIvAgeUszALNTINANLILA TSP Euagraatsvanulu 177 Uszimarialan WnATHYe HDI Ay
gn standardize #ne3 min-max normalization FatazgaalFiianuTnuARsIzEzneangAdneBs
(goalpost #138 point of reference) #aiflun1sdnszezmefivinsanndmaneiangld  UNDP lEwamnnuas
4n911 HDI iudlszanni] Tutlaqii 1ﬁﬂ@ﬂﬂLﬂuﬁmﬁﬁgﬁﬂmﬁgﬂmmﬂﬁﬁﬂ”ﬂﬁmﬁﬁluj

Human Well-being Index (HWI) Hansouzadnaiusasil HDI uATlveLALazLLmadsnnT
m@umuu@xﬂ?’i’mﬂdﬁ (political rights, crime, Internet users Was peace and order) LATRADUENN
Raumdensaaiiudaumilading (Gall, 2007; Cutter et al., 2009) fad HWI Usynavufiag 33 fall wiiaflu
naNelee 5 ngu (health, population, wealth, knowledge, community Waz equity) @Tummiugﬂ‘ﬁ' 2.17

v Y vy
o o o o A

'Jﬁﬂ?‘i’i’]‘]_l‘ifJNLL@ ATUATL HWI ll 2 EN 5 1AL NN %u@

fungueasaasiail Tnanmsanuda 38019
AmAenATtd i HWI Auagiupnwiveesdastnaiunan Anis nsudasisaiaagaziumia
AN il Tnganizaenede nsAtwInwarnIssusInATiuaALsne) aniihiumasiufiseeanaly

L 4
o

wiey wiidrsail HWI asiifiaandaunatlsynng wildinisinsnlwnusail HDI viailifiesannsail HWI &
al aa o v v v % o dJ

ANNAZLRATENNALA A LN INEIAN  Aaaaaun s wnavanadhwunadnfeiu il

FANNITDRAMINATIRAAUNIZTLIUNNIAARDNATH  wazEadanAResniLLUIAn  Bellagio  Principal  of

Sustainability TunnsAmRansa (Gall, 2007)

'
o o o

Environmental Sustainability Index (ESI) Husaiiaaan1sfimuneatiu anssunnmngann

ftl HWI Liasann Agil ESI fansanasauaguieitdunsaiifinaniaitianiesssugfuazainuidan

[
v o

Tnsuresduindenideaansznusedenuuazdaunnion InglEinsaifiAeaatuse sunsasanliae
(Esty et al., 2005) fail ESI rhanliussifiupnutiuaasilszmasinge 146 Uszme Taafiarsanann
1szimunan 5 Uszihupa 1) Environmental system 2) Environmental stress 3) Human vulnerability to
environmental stress 4) Human capacity to respond to environmental change La¥ 5) Global
stewardship viadl 6t ES| VLmnnwwmuuwuﬁmmmm@uLmemmuiﬂmﬁmummqmﬂmm Driving

Force-Pressure-State-Impact-Response (DPSRI) {11 st ESI IAnszuiinanmaus iy azanunn

ussgualflunsindszaaunazdeundonlilinouaa una s 89UNIuAUAIL A BN TIazdang

|
o Il

NITNUEANNIANNTIR A ESI HdhgusvasAmilewiuaai HWI e 1) iwesasiiedAtydmiunig

b
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Human Development Index

average of
Ceor
|

weighted average of
-~ N
Adult Literacy
[weight: 2]

Gross Enrollment
[weight: 1]

U7 2.16 1994519289 Human Development Index Tnadell wanFaenNaas@219 Sub-indices waz
At HDI WAAIKaeNaasdnn

lower average of
Health & Population

lower of either
SN

Healthy Life Total Fertility
Expectancy at Birth Rate

-_—__-—-_-———_

average of

T
National
Wealth [ndex
weighted average of

GDF/per unempioyment,
capita (ppp) Inflation
[weight: 2] [weight: 1]

GOR/par
capita (ppp)

lowest score
of either

. |
lowest score lowest score
of either of either

[lnﬂaticzn rate]  (Extemal U:Dt] (P:;‘I:c Debt )
T I

lowest score
weighted average of
of either . o
1

Population with
insufficient food

Children of low birth

[ Debt service Gross public
weight (< 5 yrs.)

(% of exports) debt (% GDFP)
[weight: 2]

Debt service

(% of GNP) Budget deficit

(% GDP)

Ratio of short [weight: 1]
term debt to

Population with

access to basic sanitation

international
reserves

| | |
weighted average of

lower score of gither average of
[ = ~ SN

Freedom & Peace & Order Gender Ratio of richest
Government Index Index Equity Index 20%'s income

Communication
Index
[weight:1]

share to the
‘ I poorest 20%'s
average of average of average of average of average of (Household Equity)
VAN | SO0
Primary & Tertiary Telephone Internet users Political rights Ratio of
Secondary School Enrolment Indicator per 10,000 ranking 1 | male to female
hool Enrol t 10,000 lati
School Inm ment || per population persons fovast SCOTS
average of

income

lowest score of Civil liberties of akther average of Difference
either rating ‘ l male to female
school
Net primary school Telephone/
enrolment rate

Press Freedom Deaths from Homicide
cellphone rating aremed conflicts rate
subscribers per year % females
perceptions Defense cimes rove
Faults per

Index expenditure as
100 telephone % pf GDP
lines per year

rates

gU7 2.17 TAs9ain9998289 Human Well-being Index tneidmilugnifinenaeasdane Sub-indices uaz
HWI uapeAaeNaaddn

£
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Fpdulafnudauindannianndnaumarazianniniy 2) usainnuaend iy GDP waz HDI lu
a b % Y v o [ allal rall =3 o a a
3UsziiuANANamTNAILNIRRLY way 3) Wunalnifdsslaminuanedesyivuasilss@naninnng
Aansfudannden satl ESI MgnAndanainnismunauienans dayanainisnldlsclomiliuay
a%mummmmmmm Gatlsvneudiag 76 fatl aedlszneumanues ESI Rgadasesnelnddatuuuann

IAIANABUMANNNEAIAN  TReeALsznaLLIn  ARARRBINLLUIAAAINNABLUANLASNARNSIRIAM

o

ARUUAN douaeAlsznaLnwiae LL@mﬁ\ﬁmmmmimﬁuﬁudmmwLau LATAINNATNITD 113U SURD

ATNANAL (’j“ﬂ‘VI 2.18) Gt ESI NRANGauAnanaAaNeTas] westlszmeniy I JLanued ES| AEANAN LARIES

u

o

Aoy o = = ! e o = ) o
@ﬂ’mﬁ'ﬂﬂﬂ@’]ﬁ@ﬂ“ﬂﬂﬂﬂ?xlfwﬂﬁ?‘ﬂﬂ?:ﬁW]ﬂllﬁqqll@@LLV@N@]\Tm@ﬂﬂ@um?qﬂLLﬂgm\ﬁ‘Uﬂqumqﬂ °’| ATl ESI 1@

gnasuaziiudasoulailudaton inunismumnuazatwm 2 seau Tnaluduneuusnaail 31 Agiign

o A ¥

anaadLilu Sub-indices 7 ngw Fegnaanliiilusatigading visenamanibuis Aail ESI An ANRALTE

Q

LR 4 1
o '

Sub-indices @LTluANRREIDIUANTATH AN AauRNNNIIILMNLATAIWINS Falilsazgnilszananiu
M a ~ e Ny o \ P \ )
N7TUIUNNTUATTUmR U NN TR UR AT A dumausine) Usznausie 1) standardization 2)
imputation of missing variables 3) scale transformation 4) winsorization 5) directional adjustment Lay
6) Z-score transformation
Prevalent Vulnerability Index (PVI) (lusgiiaanuaaunauniedennatiauiiase gaitiunis
fa1snuN9dInN 1ATEgTa 89AN7 Larinseae AanunsaiuAuganIANAINNIsinANBE I EAIN

o a = o ¥ a v A e

AUAUATIENINEITNTIR (Cardona, 2005) At PVI AN1TWEHUIANULNALAABNN W‘]_Iﬁ]‘nﬂﬂﬁ‘:il,ﬂ‘i’l wazinig

inlidszifiumnnusaunanandeitifinisssuanfluusazdssme dail Pvi iudounilarasnisiiaszid
a ~ P o = a a Y a o

daFauiiauluninndnalunisdnnisaoni@esludsemaanfuadsng foaRuaiuayuann inter-
American Development Bank LainnsatasiziaaiugoyidaassilszanaulugldaRu Ananinnis

= '3 o dl a o o d' o

goyids luauAnLaTesAns luN199ANIA AL LAEN1TUITNT IneddngUsrasAnan Wi uunuas
RAAUAMNANATYTBINITANMU ANNANNNTDTUNNFAANIIAIINIALN N1IARRINATIAAELEdALsENaL
WANTBIANABUMANNNAIAN AABAAUAETNNNITNENanANNGIzud 19 Hdaulfdaudey (Gall, 2007)
Aol PVI dsznaudiog 24 dnil dannudasidaiilietlugag 0-1 Taeld9s min-max normalization (3%

[ | 4

2.19) uiaununsanniuiili 3 Sub-indices A283a Weighted aggregation Lﬁﬂfé’m‘hﬂumuqmmﬂ

]
£
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Environmental Sustainability Index

average of
_—-—'—'_'_._'/
—

Environmental Basic Human
Health Sustenance

__-_-_--_-_-_-_'—_“‘-—-—._

Environmental
Governance

Reducing
Disaster

Vulnerability
|

average of average of average of average of
| 1 1
Death rate from % population Hazard Exposure Ratio of gasoline
intestinal infectious with access to Index price to world avg.
diseases drinking water I

: T

Average deaths

Child d"—‘a’fh rate [% undernourished ] from floods, cyclones,
from respiratory droughts Government
d'selases P effectiveness
Child murtality [% protected |a nd]
under five years
Environmental
_—— governance
Eco-Efficiency Private Sector Science &
Responsiveness Technology Rule of Law
‘ | |
average of average of average of

Agenda 21
initiatives

Dow Jones
Sustainability
Index

Energy
efficiency

Innovation
Index
[ Gross tertiary ]
II t rat .
[ 1SO 14001 } oo M #® ) (1uen organizations )

certified companies Female primary I
education rate |:D+\L:m1::cr.eu:~_.rr measure]

availability

Civil & paolitical
liberties

[Su;rainbiliw da‘ra]

EcoValue-
rated firms

Renewable
energy

Environmental

| T
researchers creation
Responsible Chemical
Care Program

U7 2.18 Tas9ai19398984 Environmental Sustainability Index (ESI) tneidamtiuansfinenaasdany

Sub-indices WAL ESI LAANAEINABIAAN
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Prevalent Vulnerability Index
[

"‘—__‘f_sum of
| ﬁ\___\
Exposure & Susceptibility Socio-Economic Fragility Lack of Resilience
weighted sum of weighted sum of weighted sum of
I | |
(Population Growthj [Human Poverty Index] [Human Development mdex]

1

Urban Growth [Dependant population] [

Agriculture (% GDP) ] Insured Built
‘ lmpﬂmﬁnggpif GOGdSW [ Environment (% GDP)

I [Debt service (% GDP)J '
T [TE]EviSiDn Sets (per 1,000 peuple}]

Gross Domestic Investment
T [Hcspital Beds (per 1,000 people)]
Arable Land

Gender-related
Development Index

i

(Pnpulatinn Densiryj

[popuraﬁon - Pmeny} [Social Expenditure (% GDP}]

Capital Stock [Gwemance Index]

i

[Enuironmental Sustainability Inde:(]

9171 2.19 TA79a519994994 Prevalent Vulnerability Index (PVI) laaiaailianifiaenaasdana Sub-indices

UAZ PVI LAAIAENARIRA

o

Index of Social Vulnerability to Climate Change (SVA) {lusailaanuaaunaun19dannansanil

o a

ARANLANANAINATE PVl T3 UNI89nIaUunAANIIaanT tassail SVA 1RA’INNNIANIANN
aauANN A udIANIaNAUAMNaINITnTuNsUTURY (Adger, 2006; Gallopin, 2006) 284NgNuNIA

frunisulasundasgiennia dail SVA wiunnsdnsnanuaeuannisdiansianislasuulasgiienie

4
o o

PeaNIzatneEy  NENeNIUIATIBENNNTNENlE AT satAasANAaNALAR LA TR TN

e

= 4 ! Ly 1 1 [ ¥ il ] v a % v o o A
FRENLTNQLAANITDIBEINLTY NEILAY LLﬁliﬂJ@’]ﬁJ’]?ﬂLL@@QN@%@QﬂHWUWVJﬂﬂ?thIVLQ wanunauanaassal

SVA iiedniindiasyaussving1u (baseline) n1sdnaAUANEATyeINsLiLf uazn1simuLATeIND

1
o Ay o o A

Fruulaune anuedl sadl SVA saldiaandaiunlddennslszmalundlianzniwing tneldsas 8 - 9

o A

il (UM 2.20) AatlgaTinawes SVA azAuIuAINdn Weighted uaz Unweighted averaging lunns

Aggregation 7£ALILIN WwalilEan Weighted Index 184 5 Sub-indices
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Social Vulnerability to Climate Change for Africa

I
_ Weighted sum of

__— |

Institutional Capacity

Rural Population | Demographics | Trade Balance
[weight: 0.1] | [weight: 0.2] | [weight: 0.1]

Economics
[weight: 0.2]

welghted average of  weighted average of average of

|

Health expenditures
(weight; 4 (3)]

[weight: 0.4]

Dependent population J

% HIV/AIDS

Urban growth
[weight: 1]

Telaphnnes naptilation

[weight:1 (1)

f Corruption E
| [weight:(1)] |
\

------------

9171 2.20 TA9d519390984 Index of Social Vulnerability to Climate Change Taaifttuanssiag

NAB9AU19 Sub-indices LAY SVA LARAIAILNABIAA

Disaster Risk Index (DRI) flunilalugnusaiiaasasdnisaunilszangnfn a1 nsuaseandniinl

NsUITIMNABWIRIENLZINNT  UNDP Bureau for Crisis Prevention and Recovery (UNDP/BCRP) ) 16

v Aa ea

WAL A1l DR L‘W‘ﬂiﬂ@ﬁ‘u’]ﬂﬂﬂwum 4 sz P wauArl ﬂ‘l’lﬂﬂﬂ ﬂmm\nmvwwmmmu Tl

o o

dhwnnelunig 1) mwmmgmmm%mmz&’mﬁuﬁ"iwdwmaﬂ’mmrﬁ’ummmemﬂ gNdR  2)

p3adaLATLL P UM UEANRNS 1899 AU IANTAS SUATIENNNILNIN ATINABUIAN WAZAHIALA
o o 1 v dl a‘l { o A a o

3) AUUNATUANNABUNAN WAT 4) ATUNUNANNIAENTZUINLITINA (Gall, 2007) A1l DRI Nanouy

o Y o [ dd‘ U A [ | < o o rd‘ad o A o
ANNUITNNUATURL ] NAIAR ATU DRI U HNaansNIaN1IAARNATHY NIAUBUUE A28 ANANNUS

ca a
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e ey o My a a o N A Y a o o o
ﬁ‘gv]ﬂnﬂﬁ]QLLV]uV]VLﬂ@qﬂﬂqﬁ\mﬁ\’J@qm VLNVLQLﬂ@IQ’]ﬂﬂTﬂULLuQﬂﬁLmQWQHQM?@m@ﬂmLﬁuﬁl’ﬂ\?QLmﬂqmqﬁy n1e

ANUIDWATH DRI 28fLIuNUg AN NiLS189A9NMAEN (Risk) = Hazard * Population * Vulnerability tne

ddad‘a e

ANAELandlugLaaenisgrdsTinfiiinanifll

o

Wwar Hazard * Population #1899 AN

12
o o A

AUUANNITINIENIN Tuanie?l Vulnerability wandiean19znIuAsgia-dian A3 A9l DRI AN
AdlaenIIsINNadnFTewisaesdaudinfoais wazilszneudion 4 Sub-indices FuiluavnaauAN
A miududunmaanniy 4 Ussanatuanslugln 2.21 Tunawsanudo dall DRI Uszneudcadaiinony

AUUANNINTINIENIN 4 ALl LAZATUAINNADUNANNINAIAN 6 A1t NUIN1an 26 sauilsfnudans

\ATHgNAuaReUIniaNAaEAT Stepwise linear regression

Disaster Risk Index

Urban Growth

Local

[Pupulation density

|

Exposed
Population
Euler
Constant

Exposed
Population

Euler
Constant

— -""'-\. —
_ / ~ —_—
Earthgquake Flood Hurricane Drought
Risk Risk Risk Risk
weighted weighted weighted weighted
multiplication of multiplication of multiplication of multiplication of
I N I

"
Arable Land

Exposed

Population

Euler
Constant

[ Access fo water]

Exposed

Population

Euler
Constant

3N 2.21 Taseaineaanaed Disaster Risk Index (DRI) Tneifaiiugnifinenaasdana Sub-indices uaz

DRI W&AIA8INaad@AN Euler constant Af ANASININAMIAAERS (base of the natural

logarithm)
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Predictive Indicators of Vulnerability (PIV) Mdayana@edinlussasiuuuonisdmiunig

12
o o o A

APLABNATIANNABLUANNINAIAN (Adger et al., 2004; Brooks et al., 2005) Aatiis ATl PIV Aslansnse
wilauAUAIH SVA luniaidan tANNaaktaNnIea I uganu ﬁ/‘]_mﬁﬁ“ﬂ%‘/‘]_lﬁ’)@’mﬂ’]ﬁ‘LﬂaﬁluLLﬂmgﬁﬂ’m’]ﬂ
o = ! , a a M o - ~
it PIV 1anzaspnuaauiansaaddilslnuiaznsulagulasmiennia wilisaumenisnivnes s
Wand dnil PIV endaudnmisiuguresanuidasvisanadng (Hariduzeanuseunannis@onienn
o R Ao o o o o ry A o o
LATNNAIAN) AINANHIEARNNUATR DRI (Brooks et al., 2005) il PIV Hdlnuvuneivaawsnilads
TULARUANHABLUANNEIANLATANNANNTD NsUTLA (Adger et al., 2004) @5l PIV HAanu
WANFNIALATT SVA Aa ATl SVA wand Framework-driven approach luanieh il PIV 1flu Outcome-
driven approach @1x1snsauNdeyanaAETIRaNmENIsaiNedesiuiainiAain  EM-DAT
Tutqam.A. 1971-2000 WAMNNNT standardize AREAUIAUBNLTETINT A% PIV ansiaulsaduania
o o Aa v o v A o = o = o ° A o as o =
NFUAIANTIENGUAIN 45 souils Tiwae 11 aail TnasatigafinagnAuaaINnIfeReAaEig 11 A
(g 2.22) Mliigudlewdn aad PyvI flusrtiinangaressmiausauiannIsfiudsan  a199n 2.4

LAANNITILTE LN EUNIALLL APIAIATRANABLNANT 7 ATRANAIIHN

Predictive Vulnerability Indicators

average of

[Literar:y (15-24 yrs.) Voice & Accountability]

[Calurie IntakEJ \[Civil Libertiesj
| .

-~
Male to female [Life Expectancy) [Pcliticm Rights]
I

literacy Ratio =
[Matcrnal Mortality]

Sanitation

[ Literacy (= 15 yrs.)

317 2.22 TAs9@i19398984 Predictive Vulnerability Indicators Ingidttinansfioanaas@ang

Sub-indices WAL PIV LAANAEINABIAAN
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AN399 2.4 NIRLLUNAAATHANNARWIANTEY 7 ATl (Gall, 2007)

Criteria HDI HWI ESI PVI SVA DRI PIV
Conceptual None Combination of Combination of Combination of Combination of Combination of Combination of
Framework framework framework (Driving political- adaptive capacity | general relationship | general relationship

(Bellagio Force-Pressure- ecological framework and (Risk=Hazard*Popu | (Risk=Hazard*Vulner
principal) and State-Impact- vulnerability data availability lation*Vulnerability) | ability) and data
data availability Response) and data | tradition and data and data availability | availability
availability availability
Purpose -Facilitate cross- | -Monitor progress | -Track -Provide holistic -Generate -Inform -ldentify factors that
country towards goals environmental and comparative baseline development influence
comparison -Develop performance analysis of risk -Prioritize policies and local vulnerability
-Provide an baselines -Benchmark management adaptation efforts | decision marker -Operationalize
alternative to -Provide analytical | environmental -ldentify -Operationalize -Compare countries | database
economic tool for performance investment conceptual in their exposure
measures prioritization and -Provide analytical priorities framework and vulnerability
-Monitor policy-making basis for -Measure and -Develop policy- -ldentify
progress -Provide environmental monitor key informing tool vulnerability
alternative and decision-making elements of indicators
-Comprehensive -Benchmark nation’s | vulnerability -ldentify trends
measures to HDI ability to protect the | -ldentify risk -Map international
and economic environment in the management patterns of risk
measures future capacities
-Provide an -Promote
alternative to knowledge
tradition measures transfer from

(GDP, HDI)

science to policy

AT.UAITUNT ANATNIA UATAT.BANU ANANA

Page 2- 30




| v
TAaN19NNTARAIZIAHABLIANLATN T UITIINANIARIA NN 1T AN T oW LN NG A

A1379% 2.4 (5i9)

Criteria HDI HWI ESI PVI SVA DRI PIV
Representati | Development: Human well- Sustainability: Social Social Vulnerability; Social vulnerability,
ve (Concept) | unrelated to being: unrelated consider human vulnerability, lack | vulnerability to hazard-dependent | lack of resilience;

hazards to hazards vulnerability from of resilience, water scarcity physical and social | climate variability,
environmental resilience; all vulnerability (floods, | climate change
threats( floods, hazards approach droughts,
cyclones, droughts) hurricanes,
and resilience earthquakes)
(social, institutional
capacities)
Indicators 4 33 31 24 8 5 11
Thematic Longevity, Life expectancy, Environmental Population Poverty, urban Physical exposure, | Mortality,
dimensions Education, GDP | population health, human growth, national growth, urban growth, governance,
growth, sustenance, economy, demographic agricultural land education, health,
personal/national | exposure, poverty, structure, health, use, human democracy
wealth, education, | environmental development, governance, development,
communication, governance, eco- governance, communication population density,
governance, efficiency, sustainability access to water
equity responsiveness,
science and
technology
Sub-indices 3 5 7 3 4 3 0
Levels of 2 2105 2 2 2 1
aggregation

AT.UAITUNT ANATNIA UATAT.BANU ANANA Page 2- 31




| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

Environmental Vulnerability Index (EVI) Qﬂﬁwmim South Pacific Applied Geoscience
Commission (SOPAC) Welfifusriinageaurnusauvanannaaeuulasgnnunday (Kaly, 1999;
SOPAC, 2005) awnalunisdiassiszivdszing  Inasadiunislilunguissmanyinnzawimian (Small
Island Developing States (SIDS) atd EVI Tlfisonszunsymelunisdssifiunsdudaiusudunsie
wnndNssniudiuganms dai BV Miudimsdiudionmaniwuazszuusssngd 50 Aaiilag
uuaifli 3 Sub-indices (Hazard, Resistance Was Damage) ﬁT\‘iLLmﬂugﬂﬁ 223 lpafinnsthdamimand
N ﬂizqﬂﬁﬂ,%sluﬂiuﬁuﬁLﬁm%mr‘mu‘tﬂmﬂLL@:ﬁmﬂmu i 1) muﬂ?ﬁuuﬂmnﬁmmﬂ 2) AN
VAINVANENNSTINTI 3) NIWENNTIN 4) INAINITULATLITYA 5) QININDUNNE 6) ANIMNNZLANINLILAL

7) N9 NEASUATIEANALNLANNEI TN R

26. mMsWawaznslszanaldnriivadiasizwilsziiuanuaauuan

4
o a

2.6.1 ESPON Hazard Project VLﬁﬁﬂ'mmw@m Lﬁﬂ@"ﬂﬁﬁLLmuﬁmngmmﬂu EU 27+2 m31
Risk =Hazard potential * Vulnerability (Damage potential +Coping capacity)

TmlLer\luﬁmngmﬂﬁ?:ﬂ@uﬁqﬂ 2 g An LLNuﬁ aggregated hazard LL@:LLN‘LA‘?{ integrated

vulnerability (ESPON Hazard project, 2005) Tneifl damage potential WaE coping

capacity Lﬂumﬁﬂ?:ﬂ@wﬁﬂmmmm@'mmauﬁLﬁm%mﬁuﬁﬁmmmmﬁﬁ@ AN uay

v
o a

FTLUUUNA A1
Vulnerability = {economic (economic damage potential),
social (people, livelihood, resilience, coping capacity),

ecological (ecosystem, environmental vulnerability or fragility)}

1
o =

sainfluldFduiunisnaadaauaauwnanlulazanis ESPON Hazard wamalumngiei

o

25 uazfail 2.4 AainlElunnsanni integrated vulnerability uanslugiln 2.24

2.6.2 Cutter et al. (2003) lFagUanmnuziavlusINgNNBNENAFDANNABUNANNNAIAN (AN319
~ A 0y @ ° o = ! o . .
n 2.6) eldiduuuimielunisauinidainnuasiannedAN (Social Vulnerability
Index; SoVl) Tuiszinaanigewsni A1 Sovi AwsryandeyaiAsgia-dean sand
dszngawon 42 fudsnAndensnaindayadinzlutlszains  fouwmatin - factor

analysis (mfmqﬁ 2.7)
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fEEH

34, Fisheries

35. FISHING EFFORT
35, WATER

37. Air

38. WASTE

39. TREATMENT
40. INDUSTRY
41, SPILLS

42. MINING

43. SANITATION
44. VEHICLES
45, POPULATION
46. GROWTH
47, TOURISTS
48. COASTAL

49, AGREEMENTS
50. COMNFLICTS

Geography
Geography
Geography
Geography
Geagraphy
Geography
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Senvices
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Resources & Services
Human populations
Human populaticns

Human populations
Human populations

Hurman populationi
Human populations

Hazards

Hazands

R RRRAR
EEEE EEAEE

A A

24

c« e

o« Ben

(e as]
(e ds]

oC
oD
o

=]

1=

CBD

CBD
CBD
CBD
CBD
CBD
CBD
CBD
CBD
CBD
CBD
CBD
CBD
CBD
CED
CBD
CBD

CBD
CBD

g‘ﬂﬁ 2.23 Environmental vulnerability Index (EVI), CC = Climate change, D = Exposure to natural

disasters, HH = Human health, AF = Agriculture & Fisheries, W = Water, CCD =

Desertification Loz CBD = Biodiversity

£
a o
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AN3197 2.5 sannfluldiFdviumnmadapiuaauranluiansanis ESPON Hazard

Indicator

dp/cc1

2
Econ/soc/ecol

Description

GDP/capita

dp

Econ

High GDP/capita measures the value of endangered
physical infrastructure and the extent of possible
damage to the economy. Insurance company point of
view

Population density

dp

Econ/soc

Measures the amount of people in danger

Tourism (e.g.
number of
tourists/number of
hotel beds

dp/cc

Econ/soc

Tourists or people outside their familiar environmental
are especially vulnerable for two main reasons. First,
they are generally unaware of the risks and don't
necessarily understand the seriousness of hazardous
situation. They don’t necessarily know the local
language and thus they are likely to miss important
information. Secondly, tourist dwellings are often
located in high-risk areas and might not meet the
requirements of structural risk mitigation

Culturally
significant sites

dp

Ecol

Such sites are unique and important for the cultural
and historical identity of people e.g. sites on the
UNESCO world heritage list

Significant natural
areas

dp

Ecol

Areas with special natural values (e.g. national parks
or other significant natural areas) can be considered
vulnerable because they are unique and possibly
home to rare species of flora of fauna

Fragmental natural
areas

dp

Ecol

Natural areas that are small and fragmented are
vulnerable, since they are likely to be locally
destroyed if a hazard strikes

GDP/capita

CC

Soc

Low GDP/capita measures the capacity of people or
region to cope with a catastrophe. In the hazard
project, the national GDP/capita was used because
the presumption was that coping capacity is weak in
poor countries and strong in rich countries. It was
further presumed that there are no marked differences
in coping capacity inside a country

Education rate

CC

SOC

Measures people’s ability to understand and gain
information. The presumption is that people with a low
education level do not find, seek or understand
information concerning risks as well as others, and are
therefore vulnerable

Dependency ratio

CC

SOC

Measures the proportion of strong and weak
population groups. A region with high dependency
ratio is especially vulnerable for two reasons. First,
elderly people and young children are physically frail
and thus vulnerable to hazards. Secondly, elderly
people and children may not be able to help
themselves but need help in the face of a hazard. A
region with a high dependency ratio is dependent on
help from the outside.
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Indicator dp/cc1 Econ/soclecol’ Description

Risk perception cc socC Indicates how people perceive a risk and what their
efforts have been to mitigate the effects of a hazard

Institutional cc Indicates the level of mitigation of a region

preparedness

Medical cc Indicates how a region is able to respond to a hazard

infrastructure (e.g. number of hospital beds per 1000 inhabitants or
number doctors per 1000 inhabitants)

Technical cc Indicates how a region is able to respond to a hazard

infrastructure (e.g. number of fire brigades, fire men, helicopters
etc)

Alarm systems cC Indicates the level of mitigation of a region

Share of budget cc Indicates the level of mitigation of a region

spent on civil

defence

Share of budget cc Indicates the level of mitigation of a region

spent on research

and development

1 . . .
dp = damage potential, cc = coping capacity
econ=economic dimension, soc=social dimension, ecol=ecological dimension of vulnerability

regional GDP/capita 30%
(high) \

population density 30%. Damage

potential \
70%

fragmented natural
areas 10% Regional vulnerability
30%
national GDP /capita 30% Coping /
—> .
(low) capacity

o

9N 2.24 Gl Integrated vulnerability A WAz szgnsldna1ilasenns ESPON Hazard
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A137997 2.6 NIDLWUIAALAZLNFATNURIANNAD LUANNWNAIAN (Cutter et al., 2003)

Concept

Description

Increase (+)/or
decrease (-)
social vulnerability

Socio-economic status
(income, political power, prestige)

The ability to absorb losses and
enhance resilience to hazard impacts.

High status (+/-)
Low income or

Weallth enables communities to absorb status (+)
and recover from losses more quickly
due to insurance, social safety nets and
entittement programs.
Gender Women can have a more difficult time Gender (+)

during recovery than men, often due to
sector-specific employment, lower
wages and family care responsibilities.

Race and ethnicity

Imposes language and cultural barriers
that affect access to post-disaster
funding and residential locations in high
hazard areas.

Nonwhite (+)
Non-Anglo(+)

Age

Extreme of the age spectrum affect the
movement out of harm’s way. Parents
lose time and money caring for children
when daycare facilitate are affected;
elderly may have mobility constraints or
mobility concerns increasing the burden
of care and lack of resilience.

Elderly (+)
Children (+)

Commercial and industrial
development

The value, quality and density of
commercial and industrial buildings
provides and indicator of the state of
economic health of a community, and
potential losses in the business
community, and longer-term issues with
recovery after an event.

High density (+)

High value (+/-)

Employment loss

The potential loss of employment
following a disaster exacerbates the
number of unemployed workers in a
community, contributing to a slower
recovery from the disaster.

Employment loss

(+)

Rural/urban

Rural residents may be more vulnerable
due to lower incomes and more
dependent on locally based resource
extraction economies (e.g. farming,
fishing). High —density areas (urban)
complicate evacuation out of harm’s
way.

Rural(+)/Urban(+)

Residential property

The value, quality and density of
residential construction affects potential

Mobile homes (+)
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losses and recovery. Expensive homes
on the coast are costly to replace;
mobile homes are easily destroyed and
less resilient to hazards.

Infrastructure and lifelines

Loss of sewers, bridges, water,
communication, and transportation
infrastructure compounds potential
disasters losses. The loss of
infrastructure may place an
insurmountable financial burden on
smaller communities that lack the
financial resources to rebuild.

Extensive
infrastructure (+)

Renters

People that rent do so because they are
either transient or do not have the
financial resources for home ownership.
They often lack access to information
about financial aid during recovery. In
the most extreme cases, renters lack
sufficient shelter options when loading
becomes uninhabitable or too costly to
afford.

Renter (+)

Occupation

Some occupation, especially those
involving resource extraction, may be
severely impacted by a hazard event.
Self-employed fisherman suffer when
their means of production is lost and
may not have the requisite capital to
resume work in a timely fashion and thus
will seek alternative employment. Those
migrant workers engaged in agriculture
and low-skilled service jobs
(housekeeping, childcare, and
gardening) may similarly suffer, as
disposable income faded and the need
for services declines. Immigration status
also affects occupational recovery.

Professional or
managerial (-)

Clerical or laborer

(+)

Service sector (+)

Family structure

Families with large number of
dependents or single-parent households
often have limited finance to outsource
care for dependents, and thus must
juggle work responsibilities and care for
family members. All affect the resilience
to and recovery from hazards.

High birth rates
(+)

Large families (+)
Single-parent
households (+)

Education

Education is linked to socio-economic
status, with higher educational
attainment resulting in greater lifetime

Little education
(+)
Highly educated
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earnings. Lower education constraints
the ability to understand warning
information and access to recovery
information.

()

Population growth

Countries experiencing rapid growth
lack available quality housing, and the
social services network may not have
had time to adjust to increased
populations. New migrants may not
speak the language and not be familiar
with bureaucracies for obtaining relief or
recovery information, all of which
increase vulnerability.

Rapid growth (+)

Medical services

Health care providers including
physicians, nursing homes and
hospitals, are important post-event
sources of relief. The lack of proximate
medical services will lengthen
immediate relief and longer-term
recovery from disasters.

Higher density of
medical (-)

Social dependence

Those people who are totally dependent
on social services for survival are
already economically and socially
marginalized and required additional
support in the post-disaster period.

High dependence
(+)
Low dependence

()

Special needs populations

Special needs populations (infirm,
institutionalized, transient, homeless),
while difficult to identify and measures,
and disproportionately affected during
disasters and because of their invisibility
in communities, mostly ignored during
recovery.

Large special
needs population

(+)
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dl o a dl Y o o { o o a
A9 2.7 sallsuasmaasfand lEAunaTiaNaa uaNnIedsA eLuﬂﬁ‘ZLVlﬁZQﬂﬁﬁ@LﬁJﬁ‘ﬂ’]

(Cutter et al., 2003)

Variable Names and Descriptions

Name Description

MED_AGES0 Median age, 1990

PERCAPS9 Per capita income (in dollars), 1989

MVALOQO90 Median dollar value of owner-occupied housing, 1990

MEDRENT90 Median rent (in dollars) for renter-occupied housing units, 1990

PHYSICNS0 Number of physicians per 100,000 population, 1990

PCTVOTES92 Vote cast for president, 1992—percent voting for leading party
(Democratic)

BRATEQO Birth rate (number of births per 1,000 population), 1990

MIGRA_97 Net international migration, 1990-1997

PCTFARMS92 Land in farms as a percent of total land, 1992

PCTBLACKS0 Percent African American, 1990

PCTINDIANSO Percent Native American, 1990

PCTASIAN 90 Percent Asian, 1990

PCTHISPANIC90 Percent Hispanic, 1990

PCTKIDS90 Percent of population under five years old, 1990

PCTOLDS0O Percent of population over 65 years, 1990

PCTVLUNO1 Percent of civilian labor force unemployed, 1991

AVGPERHH Average number of people per household, 1990

PCTHH7589 Percent of households earning more than $75,000, 1989

PCTPOV3A0 Percent living in poverty, 1990

PCTRENTERS0 Percent renter-occupied housing units, 1990

PCTRFRMS0 Percent rural farm population, 1990

DEBREWV92 General local government debt to revenue ratio, 1992

PCTMOBLS0 Percent of housing units that are mobile homes, 1990

PCTNOHS390 Percent of population 25 years or older with no high school
diploma, 1990

HODENUTS0 Number of housing units per square mile, 1990

HUPTDENSO Number of housing permits per new residential construction per
square mile, 1990

MAESDEN92 Number of manufacturing establishments per square mile, 1992

EARNDEN9O Earnings (in $1,000) in all industries per square mile, 1990

COMDEVDNS92  Number of commercial establishments per square mile, 1990

RPROPDEN92  Walue of all property and farm products sold per square mile, 1990

CVBRPC91 Percent of the population participating in the labor force, 1990

FEMLBR9O Percent females participating in civilian labor force, 1990

AGRIPC90 Percent employed in primary extractive industries (farming,
fishing, mining, and forestry), 1990

TRANPC90 Percent employed in transportation, communications, and other
public utilities, 1990

SERVPCS0 Percent employed in service occupations, 1990

NRRESPC91 Per capita residents in nursing homes, 1991

HOSPTPC91 Per capita number of community hospitals, 1991

PCCHGPOPS0  Percent population change, 1980/1990

PCTURBSO Percent urban population, 1990

PCTFEMS0 Percent females, 1990

PCTF_HHS0 Percent female-headed households, no spouse present, 1990

SSBENPC90 Per capita Social Security recipients, 1990
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2.6.3 Brook et al. (2005) "L&imumuvanmimiﬁnwﬁ@"ﬂﬁhm uazdiaNansunaaeg ity uay

2
1

Yo o o 4 o o A S ) o o a |

I/Lﬂ AN EQ°I]§"1EI°]]@G]’JLL‘1JT 46 WQWUQTD\?VE\Q’]N@@LLM@NWQVLU @ﬂﬂmzm’]\uﬂﬁ\‘l‘_‘fﬁﬂ@ ﬂ"nllllll
=2 v -dl’l a o
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pimansuavilszanslusyainlszma Aauanslumaei 2.8

v
A o

2.6.4 Community and Regional Resilience Initiative (CARRI) lHWauwisyuLgaaTiiain
Community resilience baseline anAEEUAIE FERTR LAZNNIIIANIIFAIUNNTIRNIRAY
TmﬁLmﬁzﬁﬁgﬁﬁ'zﬁ@Lmauu?wmmf?u@@ﬂL?iﬂﬂﬁmmﬂizmﬂw%g@Lzﬁ?m iednvnnagng
lun1sanrpUAL LAY LL@xLﬁNmmmmsaﬂﬁuﬁuaﬁmmwLam ierTuvdniaziudsns
pauauesRRLsz AN muarMenAURugan AN lFaEnesAE (Cutter et al., 2008) N3
ﬂiuﬁumiﬁmﬂmmmmmmmmmﬁﬁu@j@mwﬁm (Resilience baseline assessment)
UsznaubnadaudAny 4 aau (gﬂﬁ 2.25) SautlsrnsusiazasfiliznauAnaanuNaNnng
NUnaeNAa1INeATe fuaadlumed 2.9 - 212 Tnausazesdilszneueesnseuuann
mﬁ?ﬂ?nzﬁumqqumﬂﬁuﬁu@:@mwLamgﬂf-ﬁvm@@ﬂLﬂwﬁgu (Layer) 9t Hazard of place

o

model of vulnerability lHinxnfewitinedninuazuansgaeunundoamatia GIS (gU7

2.26)
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(Brook et al., 2005)

Category Variable Proxy Source
Economy National wealth GDP per capita (USS PPP) Wh
Inequality GINI coefficient WIID
Economic autonomy Debt repayments (% GNI, averaged over decadal WB
periods)
National wealth GNI (total, PPP) WB
Health and nutrition State support for health Health expenditure per capita (US$ PPP) HDI
State support for health Public health expenditure (% of GDP) HDI
Burden of ill health Disability adjusted life expectancy WHO
General health Life expectancy at birth HDI
Healthcare availability Matemal mortality per 100,000 HDI
Removal of economically active AIDS/HIV infection (% of adults) HDI
population
Nutritional status Calorie intake per capita GRID
General food availability Food production index (annual change averaged over WB
1981-90 and 1991-99)
Access to nutrition Food price index (annual change averaged over WB
1981-90 and 1991-99)
Education Educational commitment Education expenditure as % of GNP HDI
Educational commitment Education expenditure as % ol government expenditure HDI
Entitlement to information Literacy rate (% of population over 15) HDI
Entitlement to information Literacy rate (% of 15-24 year olds) HDI
Entitlement to information Literacy ratio (female to male) HDI
Infrastructure Isolation of rural communities Roads (km, scaled by land area with 99% of WRB/CISEIN
population)
Commitment to rural communities Rural population without access to safe water (%) HDI
Quality of basic infrastructure Population with access to sanitation (%) HDI
Governance Conflict Internal refugees (1000s) scale by population WB
Effectiveness of polici Control of corruption KKZ
Ability to deliver services Government effectiveness KKZ
Willingness to invest in adaptation Political stability KKZ
Barriers to adaptation Regulatory quality KKZ
Willingness to invest in adaptation Rule of law KKZ
Participatory decis Voice and accountability KKZ
Influence on political process Civil liberties FH
Influence on political process Political rights FH
Geography and Coastal risk km of coasthine (scale by land area) GRID
demography Coastal risk Population within 100 km of coasthine (%) GRID
Resource pressure Population density CIESIN
Agriculture Dependence on agriculture Agricultural employees (% of total population) WB
Dependence on agriculture Rural population (% of total) WB
Dependence on agriculture Agricultural employees (% of male population) WB
Dependence on agriculture Agricultural employees (% of female population) WB
Agricultural self-sufficiency Agricultural production index (1985, 1995) WB
Ecology Environmental stress Protected land area (%) GRID
Environmental stress Forest change rate (% per year) GRID
Environmental stress % Forest cover GRID
Environmental stress Unpopulated land area CIESIN
Sustainability of water resources Groundwater recharge per capita GRID
Sustainability of water resources Water resources per capita GRID
Technology Commitment to and resources for Ré&D investment (% GNP) WB
research
Capacity to undertake research and Scientists and engineers in R&D per million population WB

understand issues

Note: The data sources are: the World Bank (WB); Human Development Index (HDI); UNEP/GRID-Geneva (GRID); Kaufmann, Kray and Zoido-
Lobaton governance data set; Center for International Earth Sciences Information Network (CIESIN) at Columbia University; United Nations
World Income Inequality Database (WIID).
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Social vulnerability |-,

Built environment " .
and infrastructure | ™. b
N . Community Resilience
Baseling
-
Natural systems |~ i f
and exposure ye

Hazards mitigation |

and planning
dl v d|9/ o s a ¥ o o A ] a
gﬂw 2.25 mﬂazljmnWrNm?mmum?ﬂixmumummmﬁmmmmwmmmmuwu@mmwme
(Resilience baseline assessment)
fwn:  Cutter et al., 2008)

A139N 2.9 FaulINNIN1IAARANAIMT LN LRUAMNAAUNANNNEIAN (Cutter et al., 2008)

Category Variables
Race and ethnicity | % African American; % Native American; % Asian or Pacific Islanders; % Hispanic
Age % population under 5 years old; % population 65 or older; median age

Socioeconomic
status

Per capita income; % families earning more than $100,000; median dollar value of
owner-occupied housing

Gender %female; % females in civilian labor force

Employment % of the civilian labor force umemployed; % civilian labor force participation
Education % population over 25 with less than high school education

Household Average number of people per household; % families living in poverty; % female-
structure headed household, no spouse present

Access to services

Number of physicians per 100,000 population; % rural farm population; % urban
population

Occupation % employed in fishing, farming, forestry; % employed in transportation,
communications, public utilities, % employed in service occupation
Housing % housing units that are mobile homes; % renter-occupied housing units; median

gross ($) for renters

Special needs

Nursing home residents per capita; % social security recipients; % migrate to the
United States from abroad in last 5 years

AT.UAITUNT ANATNIA UATAT.BANU ANANA
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191991 210 AaudsivinnisAnidendniunisUsziiu@nnfenlaseainsiigau (Cutter et al., 2008)

Category Variables

Residential

Median age for housing units, Housing units built before 1960, Density of housing
units, Density of mobile homes, Number of building permits for new housing units,
Daily water usage, Value of all residential property

Commercial and # commercial establishments, # manufacturing establishment, Value of sales for all

industrial

businesses ($), value of all sales for all farms, Industrial earning ($), Banking offices,

development Private non-farm business establishments, Hazardous materials facilities, # Small

businesses , # marinas

Lifelines Hospitals, Schools, Electric power facilities, Potable water facilities, Wastewater
facilities, Dams, Police stations, Fire station, Oil and natural gas facilities, Nuclear
facilities, Emergency centers, Number of hospital beds, Communications
towers/antennae

Transportation Airports, Bus terminals, Ferry facilities, Interstate miles, Other principal arterial miles,

infrastructure Fixed transit and ferry network miles, Rail miles, Highway and rail bridges, Ports

Monuments and Churches, Landmark and historic registry building parks, social organizations

icons

o o

AN9971 2.1 AausininaAnaenduiLsULaIINTN R LA NI T /AN

Variables

Area of dunes

Average dune height

Average beach width

Erosion rates

Acreage of wetland

Wetland/habitat loss (% change from previous decade)

Acreage of undisturbed habitat

Coastal subsidence (rate per year)

Sediment supply (estimated berms and offshore bars)

# and location of coastal defense (groins, jetties, seawalls, revetments)

# and size of storm water detention basins

Water contamination (surface and ground)

100-year and 500-year flood zones delineations

Storm surge inundation zones

Land cover classification

Amount of impervious surfaces

Projected sea level rise from Intergovernmental Panel on Climate Change reports
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FN979% 2.12 fautlsiinnsAnaandniunIsussmIARANANLAZ UNWNINALALGAN TR

Variables

- Disasters/emergency response plans (household and community)

- Building standard, codes and enforcement

- Hazard mitigation plans and hazard vulnerability assessments (required by the disaster
mitigation act of 2000

- Comprehensive plans (land use and growth management)

- Zoning ordinances prohibiting development of high hazard areas

- Continuity of operations plans for local governments

- Interoperable communications among police, fire and emergency responders

- Disaster recovery plans

- Participation in the National Flood Insurance Program (NFIP)

- Coastal setbacks for development

- Dune management districts

- Transfer of development rights to discourage development in sensitive areas

- Fiscal policies to shift public infrastructure costs (water, sewer, roads) to developers

- Provision of risk/hazard information to the public

- Tabletop and nock exercise and drills for disaster response
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2.6.5 Hahn et. al. (2009) 1FWmwN Livelihood Vulnerability Index (LVI) L‘ﬁlfaﬂixmmmm
@'@memmmﬂ,ﬂa‘ﬂmtﬂmgﬁmmﬂ lugne Mabote kazr Mona Uszine Mozambique
Tevnnnsdnmanalden 200 Aseua¥ iescusadienadinu  socio-demographics,
livelihoods, social networks, health, food/water security a natural disaster Waz climate

variability (A19719% 2.13) WaLaAN1 Composite index Tmm%sﬂmmLwiazmﬁﬂi:ﬂ@udmﬁ

12
o A

ANANIIATIATATNUANGINNTL AN standardize FaematiaAn IFa13N19A M0 HDI AIT

indexg, = —SSd ~ S

’
max Smin

Tuaneh S ~asflsznavtesdmiuewne d usr S, war S,.= AIFIAALAZEIEA

min max

FINAIAL AN standardize ufa usiazevAisznautien gniadtNaAIIniAn Y

A9ALIIZNALNAN AQ8IZNNNT

M _ iindexg,i
d - )
n
Ter M, = wilslwineslsznaunandmiuenne o [socio-demographic profile (SDP),
livelihood strategies (LS), social networks (SN), health (H), food (F), water (W), natural

disasters and climate variability (NDCV)], index,,j = a4ALsznavtiasvequsaredAlszna

WAN WAz n AeduIuIesesAlsznattas gl LV/ svAuane gniadnann 7 asAlsznau

v
o o

=
Nan AL

_ WyppSDPy +W LS, +Wg SN, +wW, H, +wFy + W W, +w,,. NDCV,

LVI
d
Wspp +Wis + Wy +Wgyy +We +Wy +Wype

4ANATNT Hahn et al. (2009) THWmMUINIULABNN1TAIWINS LVI T91NTNANADUAANUD

IPCC $98WNAUNTa LU AAFINA12T1951 Aduandlumi9199 2.14 Fauananalasaasneaas

o o

7 a9AUsrnauuanlunIauLUIAs LVIIIPCC N8 Ndadadunsne nunadesaniimnig
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n
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Tne CF, = tladamadiayumuiianuaes IPCC (Exposure, Sensitivity 138 Adaptive

. o o o dl - o °o o o 2 ANo oA = |
capacity) 4 iUeNe d, M, Ae esALsEnaUnANAMITLaNG d THATH /, w,, AB AN
1utin (weight) AUSULARZEALIENAL WAY N AR ANUINBIALIENALNAN Tariagnilast

Qﬂﬁ‘flﬁ_l?']ﬂ’ﬁflﬂﬁﬂﬂ??

LVI -IPCC, =(e, —a,)™s,

LVIFIPCC, = LVI ANNNTALUUIARTAY /PCC, e = exposure score, a = adaptive capacity

score LAY s = sensitivity score
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A13199 2.13 a9ALszneuvanuazesAlsynausasaag Livelihood Vulnerability Index (LVI) AvFuaasanne lulseine Mozambique (Hahn et al., 2009)

Major com ponents

Sub-components

Explanation of sub-com ponents

Survey question

Souroe

Potential limitations

Socio-demographic

profile

Live li hovodd

Health

£

AT.LAIAUNT AN

Dependency ratio

Percent of female- headed
house holds

Percent of househalds where
head of household has not
attended school

Percent of househalds with
orphans

Fercent of househaolds with
family member working ina
different community

Fercent of households
dependent salely an
agriculture as a source of
income

Average Agricultural
Livelihood Diversification
Index (range: 0.20-11

Average time o health
Facility {minutes)

Percent of households with
family member with chronic
illness

Fercent of households where
a family member had to miss
waork or schoaol in the last 2
weeks due to illness

Average Malaria
ExposurePrevention Index
{range: 0-12)

'
a

AIN1A WATAT.EANY ANANA

Ratio of the population under 15 and over
65 years of age to the population between
19 and 64 years of age.

Percentage of households where the
primary adult is female. If 2 male head is
away from the home =6 months per year
the female is counted as the head of the
household.

Percentage ol households where the head of
the household reports that they have
attended O years of schoal.
Percentage of house holds that have at least
1 orphan living in their home. Orphans are
children =18 years old who have lost ane ar
bath parents.

Peroentage of households that report at
least 1 family member who works outside
of the community for their primary work
activity.

Percentage of households that report only
agriculture as a source of income.

The inverse of (the number of agricultural
liveli hood activities +1) reported by a
household, &g, A household that farms,
raises animals, and collects natural
resources will have a Livelihood
Diversification Index =1/{3+ 1) =025,

Average time it takes the households to get
1o the nearest health facility.

Percentage of households that report at
least 1 family me mber with chronic illness.
Chronic illness was defined subjectively by
respondent

Percentage of households that report at
least 1 family member who had o miss
school of work due o illness in the lasy 2
wee ks,

Months reported exposure to
malaria®wning at least one bednet
indicator (have bednet = 0.5, no bednet = 1)
(eg. Respondent reported malaria is a
prablem January-March and they do not
own a bednet= 3*1 =3}

Could you please list the ages and
sexes of every person who eats and
sleeps in this house? If you had a

wisitor who ate and slept here for

the last 3 days, please include them
as well.

Are you the head of the household?

Did you ever go to school?

Are there any children less than 18
years ald from other families living
in your house because one or both
of their parents has died?

How many people inyour family go
vo a different community to waork?

Do you or someone else in your
household raise animals? Do youor
someons else in your household
grow crops? Do you or someone
else in your household collect
something from the bush, the
forest, or lakes and rivers to sell?
Same as above

How long does it take you toget toa
health facility?

Is anybody in your family
chronically ill {they get sick very
often |7

Has anyone in your family been so
sick in the past 2 weeks that they
had vo miss work or schoal?

Which months of the year is
malaria particularly bad? How
many mosquito nets do you have?

Adapted from Domestic
House hold Survey (DHS)
(2006 Measure DHS: Model
Questionnaire with
Commentary

Adapted from DHS (2006)

Adapted from DHS (2006)

Adapted from DHS (2006)

Adapted from World Bank
{1997} Household
Questionnaire: Survey of Living
Conditions, Uttar Pradesh and
Bihar

Adapted from World Bank
(1997)

Adapted from DHS (2006)

Adapted from World Bank
(1997)
Adapted from DHS (2006)

Adapted from World Heath
Organization/Roll Back Malaria
(2003 ) Determination af the
Socio-economic lmpacts of
Malaria Epidemics in Africa.
Malaria: Adapted from WHO|
REM (2003 ). Bednets: DHS
(2006)

Page 2- 48

Large extended families; Confusion about
whao is a member of the househaold: Lack of
birth certificates.

Confusion regarding who is the head of the
household when multiple families live
together or husband is absent.

Confusion regarding who is the head of the
household when multiple families live
together or husband is absent.

Children af Tamily members are sometinmes
not conside red orphans and might not have
been reparted.

Confusion regarding who is a member of
the family; Does not count members of the
family who previously worked outside of
community; Confusion about what is
“outside of the community "

Survey only asked about the three primary
sources of income for families in the area.

Survey only asked about the three primary
sources of income for families in the area.
Mon-agricultural livelihoods such as
mechanics, shopkeepers, ebe were not
included.

Mo watches; Subjective estimates of travel
tirme.

“Chronical ly ill” was subjectively defined
by respondent.

Confusion regarding who is a member of
the family; Recall bias (most severe
episodes are mostly likely to be

remem bered ).

Lack of calendars; Estimation of months by
growing season; Reliance on self-reported
number of bednets (no visual observation
made); Recall bias {more likely to
remember a malaria month if family
member had malaria)
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A13799 2.13 (Fia)

Major componen|

Ls Sub-components

Explanation of sub-components

Survey question

Source

Potential limitations

Social Netwar ks

Food

Average Recelve:Glve ratio
(range: 0-15)

Average Borrow:Lend Money
ratio (range: 0.5-2)

Percent of households that
have not gone to their local
government for assistance in
the past 12 months

Percent of households
dependent on Family Farm for
food

Average number of months
households strugele to find
food (range: 0-12)

Average Crop Diversity Index
(range: =0-17

Percent of households that do
not save crops

Percent of households that do
not save seeds

Ratio of (the number of types of help
received by a household in the past
month+ 1) to (the number of types of help
given by a house hold to sameone else in the
past month+ 1)

Ratio of & household borrowing money in
the past month to a household lending
money in the past month, eg, 1fa
household borrowed money but did not
lend money, the ratio = 2:1 or 2 and if they
lent money but did not borrow any, the
ratio = 1:2 or 0.5.

Percentage of households that reported
that they have not asked their local
government for any assistance in the past
12 months.

Percentage of households that get their
food primarily from their personal farms.

Average number of months households
strugele to obtain food for their Family.

The inverse of (the number of crops grown
by a household +1}. e.g., A household that
grows pumpkin, maize, nhemba beans, and
cassava will have a Crop Diversity
Index=1/{4+1)=0.20.

Percentage of househalds that do not save
crops from each harvest,

Percentage of households that do not have
seeds from year Lo year,

In the past month, did relatives or
riends help you and your Tamily:
{e.g., Get medical care or medicines,
Sell animal products or other goods
produced by family, Take care of
children) In the past month, did you
and your family help relatives or
Iriends: (same choices as above)
Did you borrow any money from
relatives or friends in the past
maonth ? Did you lend any money to
relatives or friends in the past
maonth?

In the past 12 months, have you or
someone in your family gone to
your community leader for help?

Where does your Tamily get most of
its food?

Does your Family have adequate
food the whole year, or are there
times during the vear that yvour
family does not have enough food?
How many months a year does your
family have trouble getting enough
foad?

What kind of crops does your
household grow?

Does your Family save some of the
crops you harvest to eat during a
different time of year?

Does your Family save seeds o
grow the next year?

Adapted from DHS [2006)

Adapted from World Bank
(1997)

Adapted from WHO/RBM
{2003)

Developed Tor the purposes of

this questionnaire.

Adapted from World Bank
(1997)

Adapted from World Bank
(1997)

Developed Tor the purposes of
this questionnaire.

Developed for the purposes of
this questionnaire.

Confusion about who is Tamily (immediate )
and who is a relative (extended); Reliznce
on sell-reported types of help/support.

Reliznce on self-reported money
exchanges; Does not consider exchange of
non-monetary goods

Reliance on self-reported visits to
government; Recall bias (more likely to
remember going to government for dire
155Les)

Subjective definition of “most™

Subjective definition of “strugegle”: Reliance
on sell-reported number of months; May
not reflect the overall rend of food scarcity
(respondents most likely to remember
current year).

No specification regarding the seasonality
of crops.

Does not count families that sell crops and
SAVE MOney.

No specification regarding the year in
question,

£
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Water

Matural disasters

and climate
wvariability

Percent of households
reporting water conflics

Percent of households that
utilize a natural water source

Average time 1o waler source
{minutes)

Percent of house holds that do
not have a consistent water
supply

Inverse af the average
number of lvers of water
stored per household (range:
=0-1)

Average number of Mood,
drought, and cyclone events
in the past 6 years (range:
0-7}

Percent of households that
did not receive a warning
about the pending natural
disasters

Percent of households with
an injury or death as a result
of the most severe natural
disaster in the past 6 years

Mean standard deviation of
the daily average makimum
temperature by month

Mean standard deviation of
the daily average minimum
temperature by month

Mean standard deviation of
average precipitation by
maonth

A13799 2.13 (Fia)

Percentage of households that report
having heard about conflicts over water in
their community.

Percentage of households that report a
creek, river, lake, pool, or hole as their
primary water source.

Average time it takes the households to
travel to their primary water source.

Percentage of households that report that
water is not available at their primary
water source everyday
Theinverse of (the average number of livers
of water stored by each household + 1),

Total number of Moods, droughts, and
cyclones that were reported by househaolds
in the past 6 years,

Percentage of household s that did not
receive a warning about the maost severe
flood, drought, and cydone event in the
past 6 years.

Percentage of household s that reported
either an injury to or death of one of their
family members as a result of the most
severe [lood, drought, or cyclonein the past
G years.

Standard deviation of the average daily
maximum temperature by month between
1998 and 2003 was averaged for each
province®

Standard deviation of the average daily
mind mum temperature by month between
1998 and 2003 was averaged for each
Provinee.

Standard deviation of the average monthly
precipitation between 1998 and 2003 was
averaged for each province

In the past year, have you heard
about any conflicts over water in
Your community ?

Where do you collect your water
from?

How long doesit take to get o your
waler source?

Is this water available everyday?

What containers do you usually
store water in? How many ? How
many liters are they?

How many tmes has this area been
alfected by a Nood/cyclone/drought
in 2001-20077

Did you receive a warning about the
Moodcyclone/drought before it
happened?

Was anyone in your Tamily injured
in the Nood/cyclone drought? Did
anyone in your Tamily die during
the Moodfeyclone/drought?

1998-2003: provincial data;
wieather station based in the
provincial capital

19¥98-2003: provincial data;
weather station based in the
provincial capital

1998-2003: provincial data;
wieather station based in the
provincial capital

Developed lor the purposes of
this questionnaire.

Adapted from DHS (2006)

Adapted from DHS (2006)

Mdapted from World Bank
(19497)

Developed for the purposes of
this questionnaire.

Mdapted Trom Williamsburg
Emergency Mngmnt (2004).
Household Natural Hazards
Preparedness Questionnaire.
Mdapted from Williamsburg
Emergency Mngmnt (2004)

Developed for the purposes of
this questionnaire,

Instituto Naconal de Estatistica

(2007)

Instituto Nadonal de Estatistica

(2007)

Instituto Nad onal de Estatistica

(2007)

Recall bias (more likely o remember
wviolent conflicts)

Confusion when families have multiple
Waler Sources.

Mo watches; Subjective estimates of travel
time; Different family members collect
waler,

Recall bias (more likely o remember
several consecutive days ol water shortage)

Lack ol information aboutsize of containers

Recall bias (most severe disasters are most
likely to be remembered)

Subjective definition of “warning.”

Recall bias (severe injuries are most likely
o be remembe red)

Relianoe on average data; Short time
period.

Reliance on average data; Short time
period.

Reliance on average data; Short tme
period.

£
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F1979% 2.14 - asAszneumanimiiutiadtaiiayuiienumaiinaeunanted IPCC aAmiunisaiun

LVI-IPCC (Hahn et al., 2009)

IPCC contributing factors to vulnerability Major components

Exposure Matural disasters and climate variability

Adaptive capacity Socio-demographic profile
Livelihood strategies
Social networks

Sensitivity Health
Food
Water

2.6.6 Kannami uaz Taniyoshi (2008) ¥ Flood Risk Index (FRIc) Luiiugnuaes PAR
model e lFlumsissiiuaudssangnisaiiviaaluszdinlssind  FRic
tszneudntanudes 5 Fu fal Hazard, Exposure, Basic vulnerability, Capacity soft
countermeasure Waz Capacity hard countermeasure WaazadAlIznaLUAN Usznaufag

Sub-index Fuilugasmtiaasdiaya 3 Ussinniiludautlsusnsdnenizaeasusias Sub-index

v
o a

(37t 2. 27) aumsvialdaes FRIc wanslifail
Flood Risk Index (FRIc)=H*E*V/C,

Ip8l H = Hazard index, E = Exposure index, V = Basic vulnerability index, C = Capacity
index [Capacity index = (Capacity hard countermeasures index + Capacity soft

countermeasures index)/2]

Indicator ={LN(x) — LN(MIN (X))} {LN(MAX (xX) — LN(MIN(x)}
Sub-index = Indicator1 + Indicator2 + Indicator3

o A o A 4 dl v % =2 a v Y ad a
WﬂuﬂtgﬂﬁﬂL@ﬂﬂ@’]ﬂWﬂH@Vﬂﬁﬂ?tiﬁl‘ﬂuﬂﬂ LAZNITNLUNIULBNATTNITANHIIAEAILIVGLTN

@mmwéquﬁumiiﬁnmﬁgl, eNT1EU18d International Center for Water Hazard and Risk

Management (ICHARM) AaiiignAniaanuandlumsnei 2.15
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g 227 Tasaairauaresdilsznanaes Flood Risk Index (FRIc) (Kannami and Taniyoshi, 2008)

o o o

AN99N 2.15  AULNAALAANAMILNNTAUINL Flood Risk Index (FRIc)

(Kannami and Taniyoshi, 2008)

Sub-Indices Indicators Data
1. Precipitation Average annual precipitation in depth
Hazard 2. Cyclone Proneness Cyclone proneness considering frequency and magnitude
3. Flood Source Water area ratio to land area
1. Basic Population Population density in the area where population density
Density is more than 5 people per sq. km
Exposure 2. Low Land Area’s Population density in the area where the elevation is
Population Density below 200m
3. Population growth Population in 2005 /in 1985
Basic 1. Governance Corruption Index
. g 2. Wealth and information | Life Expectancy
Vulnerability = — .
3. Instability GINI coefficient
. . . 1. Potential Investment GDP per Area
Capacity Hard 17 " 6 iructur Paved Road Density
Countermeasures Hastrcture avec 20ad Lelsl ‘
3. Forestation Forestation ratio in 2005 — 1 1990
I 1. Literacy Adult literacy rate (%
Capacity Soft , Y (%) : -
i i 2. Education Enrolment ratio for education (%)
Countermeasures : — . . -
3. Information Television receivers per one thousand inhabitants
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2.6.7 Disaster Risk Index (DRI) Qﬂﬁwuﬂmﬂ Division of Early Warming and Assessment
(DEWA) waz GRID-Geneva 184 United Nations Environment Programme (UNEP) Aelé
1A39N19 Global Risk and Vulnerability Trends per Year (GRAVITY) (Peduzzi et al.,
2001,2002,2003; Dao, 2003) #adl DRI gninlllfu Faunaudsszuussndndssmanay
1h39n19 GRID-Geneva lumstlszifiuanui@es anuaaunas fayatnnansuaynisision

Aanauti (PREVIEW) Ta34n1s GRAVITY innnsnadausianiid 4 Uszinn Aa WﬂEﬂ“ﬂﬁ@u

2
o

Auuis gnnae uazwiuinlug nsauuuIAntuanFaANNIAIN
Risk =Frequency * Population* Vulnerability

T9E AAULAEN (Risk) = fa"ﬂmuﬂizﬂmm‘ﬁ'mmdwz@ja&nﬁﬂﬁ@ﬁmquﬂizmm'ﬁ'm%&l/ VG
fudavannAaT9a Vi
AN (Frequency) = f«%ﬁmwﬂmm&]m?tﬂrﬁiwﬁqqmmﬁq
UIULIZTNT (Population) = @"mquﬂizﬂmmﬁm%m/ fudanuAgAnAN
ANABLUAN (Vulnerability) = Lﬂ@%lf'ﬁuﬁm@qﬂi:ﬁmmﬁmmfiwzzgty@wiuu?ﬁummﬁmu
miLﬁmLL@:Lﬂmgﬁ@
ﬁﬁl\‘l Physical exposure (PhExp) = Frequency * Population

14
o o

PNUU Risk = PhExp * Vulnerability
115U (Proxy) 289ANNARLUAN d18130AUadlElneann9il

_ Impacts

Vul = —
P PhExp

aa o =K

Tuanued impact (lunstiAnsnaag GRAVITY) = aruwiufdedinigniiuiniag CRED Tul

A.A. 1980-2000 91l AHLAEN AR Wi TunaImulsaasy

Risk = f (PhExp,Vulnerability Factors)
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= o o J

feifadeanaeuan Hun tTadeamiaAsugia-depuniansnasenisgadedniuusiay

o

v A ea o a o

Auis ArlanudeuaziatiranaauanngnAnaenive i lulasanis GRAVITY uans
Tup9edl 2,16 war 2.17 nsauuwIAAl Hanmuzdniunulaasssnang inliainnsn

S TumarIan1niANAeslE doupnuaauran dHN1IAaa L lLAIWANTWENLN

b4

WIHgRa N1sANEY  ALNIMEIWIAFeN Uszaing qunnuazguewnsit ddieyasiaunu

au

fadtvan  Eansinldmeaonuduiusivdeyanis@ed@nain  EM-DAT iWavagey
ANNANATYFRIALITZNE LN BRIANABUNAN

2.6.8 Climate Vulnerability Index (CVI) Wi mel Oxford Center for Water Research #7154 CVI
dlusriinsaulasuassesanain  Water Poverty Index (WPI) Ilagnfisisilademnng

pfenansfAusdestuanuinfemimasey suihslsnilunisdsniuanusouan
mﬂd‘qumumnwfﬁwmﬂ?{ﬁ (Oxford Center for Water Research) %x’iLﬂumﬁﬁﬁﬁugmqm?
flaqenienienIn d9Au Lﬂiﬂﬁﬁml,@z?q'mqmﬁ@u fiavanasenislAsuutaadingaeiy
frti CVI wnnza N unmadeUANaR LA NT BT TN TR AN LU T 1R 9E NN

a

nReanAlulaqi iy iqmim@mmmmmﬂﬂ?{wuﬂmgﬁmmﬂ il CVI sznanidiag 6
aaflsynauvan 32 aedilsznautes Fauanslunnsned 2.18

2.6.9 Food Insecurity and Vulnerability Information and Mapping System (FIVIMS) I
Lazindilng Food and Agriculture Organization (FAO) TuszAulsemAuazIzineng
Uszine 10390990 BATI INeUnS LL@mﬂa'ﬂu%faH@mmﬁummﬁmmma AN
seuvan siteAnAsssednazingnns (FIVIMS, 2000) nfaUULMIARAT8d FIVIMS &
TN s NN IATEHNANNENMNT ATIFEULAZAINEIANITALLARS AY
wanslugf 2.28 (FIVIMS) Taelédnnswaiun Core indicator uaz Additional indicator Lt
¥ fhueesiilunisiinmualsfiuanusiueg WAZANADUARNANUBIN T IUTHTULAE

AunFng 7 dawandlugii 2.29 (FIVIMS, 2002)
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1909 2.16 - Usrlamiuazgilaasspaessatiminidesnialilasinis GRAVITY

Indicators for risk

Advantages

Inconveniences

1. Number of killed

2. Killed / Population

3. Killed / Population

affected

Each human being has the
same “weight”

It allows comparisons
between countries. Less
populated countries have the
same welght as more
populated countries.

Regional risk is highlighted
even thought the population
affected is a smaller portion
of the total national
population.

10.000 persons killed split
between ten small countries
does not appeared in the
same way as 10.000 killed in
one country. Smaller
countries are disadvantaged.

The “weight” of human being
i1s not equal. e.g. one person
killed in Honduras equal 160
kalled in China.

This may highlight local
problem that are not of
national significance and give
wrong priority for a selected
country.

AN9NN 2.17

o

FrtlANNADLUANNINN1IAAIAaNg115LTAZIN1T GRAVITY

Categories of Indicators Source

vulnerability

Economic 1. Gross Domestic Product per inhabitant at purchasing power GEO

parity,

2. Total dept service (% of the exports of goods and services). GEO
3. Inflation, food prices (annual %), WB
4. Unemplovment, total (% of total labour force) WB

Type of economical 5. %age of arable land GEO

activities 6. %age of urban population, GEO

Dependency and 7. Forests and woodland (in %age of land area), GEO

quality of the 8. %age of urigated land GEO

environment.

Demography 9. Population growth, GEO
10. Urban growth, GEO
11. Population density, GEO
12. Age dependency ratio, WB

Health and sanitation 13, Average calorie supply per capita, GEO
14, %age of people with access to adequate santation, GEO
15. %age of people with access to safe water (total, urban, rural)  GEO
16. Number of physicians (per 1000 inhab.). WB
17. Number Hospital Beds WB
18. Life Expectancy at birth for both Sexes GEO

Politic 19. Transparency’s CPI (index of corruption) TI

Infrastructure, early 20, Number of Radios {per 1000 inhab.) WB

warning and

capacity of response

Education 21. Illiteracy Rate, GEO
22. School enrolment. GEO
23. Secondary (% gross), GEO
24. Labour force with primary. secondarv or tertiary education WB

Development 25. Human Development Index (HDI) UNDP

P7.4A95UNS ANATNNA UAAT. B z“q'mm@ Page 2- 55



| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

A1519N 2,18 a9AlsTneunanLazedALlsznaueiaaes Climate Vulnerability Index (CVI)

cVvi Sub-components / Variables
component

Geospatial (G) 1 extent of land at risk from sea level rise and/or tidal waves

2 extent of land at risk from land slips

3 degree of isolation from other water resources and/or food sources
4 deforestation, desertification and/or soil erosion rates

5 degree of land conversion from natural vegetation

6 extent of nsk from melting of glaciers

7 risk of glacial lake outbursts

Resource (R) 1. assessment of surface water and groundwater availability
2. evaluation of the reliability of resources

3. assessment of water guality

4. dependence on imported or desalinated water

5. water storage capacity

Access (A) 1.access to clean water
2 access to sanitation
3.access to imigation coverage adjusted by climate characteristics

Capacity (C) 1.expenditure on consumer durables, or income

2 the under-five mortality rate

3. existence of disaster warning systems

4 educational level of the population

5 percentage of people living in informal housing

6.GDP as a proportion of GNP

7 strength of municipal institutions

d.investment in the water sector as a percentage of fixed capital investment
9 access to a place of safety in the event of flooding or other disasters

Use (U) 1.domestic water consumption rate related to national or other standards
2 agricultural water use related to the contribution of agricultural production to GDF
J.industrial water use related to the contribution of industrial production to GDP

Environment | 1.livestock density

(E) 2.human population density
3.loss of habitats

4 flood frequency
5.Species loss

AT.UAITUNT ANATNIA UATAT.BANU ANANA Page 2- 56



| v
TAaN19NNTARAIZIAHABLIANLATN T UITIINANIARIA NN 1T AN T oW LN NG A

7N 2.28  nsaUULIAATEY FAO/FIVIMS UaASAMNITENTENNNIRILN LATEFAANINEIMNT ATIETRULATANNEIANIEALILAAR
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g1 2.29  Core indicator uaz Additional indicator 284 FAO/ FIVIMS lun1sfinnuuazlssiiuma i idiaduas A uaaunann1ai11e0mng
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UNN 3

8n15ANEN

3.1 NFAULUIAALALTUAAUITNISANEIIAE

nsineaded Wilnsmsseiiesannlasamside “N19LILIRUAN1IZ AN TULNAN N B NA
gastlszndlne: nMsdinsziaou@es LL@mfmu@'@Lmammﬁaﬁaﬂqﬁ“ szl 1 0 mstssfiuannaz
AITNIURTAN TN NBINA LL@xﬁ”uﬁﬁﬂqﬁmmﬂi:mﬂ"Lmﬂ LﬁlfﬂaLﬁﬁ"]::ﬁmfmd’ﬂLLM@NiuﬁﬂuLﬂiHﬂﬁ@—ﬁ\mN
?ﬁlmvzm%@mmeéwﬁ LL@zﬂizLﬁumwL?ﬁlmmmqmﬂuﬁ”uﬁﬁnqamﬂ@mq:mqm;umwmﬁluiuﬂi:mﬂ
g Feuiiidedlumsinen Ae  Awiaunsdissmns  uazdmimandans  laeldnseuunnin
Vulnerability-led approach (UNFCCC, 2004) mmmmﬁmﬁ%m@ﬁl’ﬂu‘im\mwﬁmj 111 The Famine Early
Warning System, FEWS; Vulnerability Analysis Mapping, VAM (USAID, 1997), Global Risk and
Vulnerability Trend per Year, GRAVITY (Peduzzi et al., 2001,2002,2003), Vulnerability indices (Dowing
et al., 2001), Global Natural Disaster Risk Hotspots (Dilley et al., 2005; Arnold et al., 2006), Food
Insecurity and Vulnerability Information and Mapping Systems (FIVIMS), Indicators of disaster risk and
risk management: Program for Latin America and the Caribben (Cardona, 2005, 2007), Social
vulnerability to climate and environmental hazards (Cutter et al., 2003, 2009) W&z Climate change
variability mapping for Southeast Asia (Yusuf and Franciso, 2009) snuszeinsildlunistssiiu
aeFLlsznaviidaunas LL@:m@ﬁwﬁmmmml,?ﬁ"miui:ﬁmmu (Aua/myting lufiuthseiegesdamndn
luwiespudsmesiedunnden Tinuasnindausesszaay AMNAN1IEANFULN TR lUg UL
YRIRNNIL SRS g UATAUDAN paanaLlAsziiadeit R useuwan aaneeulnauas
mﬁu@ﬁuﬁmiﬂﬂ%‘ﬂﬁlﬁ%LL@t[ﬁiﬁUﬁi@ﬁﬂ’m@mﬁ/\‘iﬂﬁiﬁﬂuﬁaﬁﬁﬁﬂqaﬁﬁ’m’]?ﬁﬂﬂ’] ol elfilufexya
Us9Mng U (Baseline data) 1R9snunsnilaqiiu flazannsnd iU umss ekt ugse
mmﬁmﬁﬂumaﬁ”ﬁuLL@tﬂ?ﬂﬁq&iﬂﬂ@fﬁ”ﬂ@nmﬂuﬂmﬁm (Future threat) IA8IazyinN1sTATITIILAY
i F s nEIeIANUAEY LazFaTa RN NN I EanEn W andiayaf1uaau
e panad ANTNIULILAZIT A0 B NLRSIINTNA (anndde Auuds Wi wazhunas) Aoug
AunsmunATtiANasuaNN i udsAN AndieyafinuiAsegiia-dean ulaune ninenssssnTFuas
?ﬂﬁmm%ﬁ@mslmzﬁmmmmﬁiuﬁﬁﬂém AelfuiaAna Vulnerability-lead approach (UNFCCC, 2004) kaz
Hazard-of-place model of vulnerability (Cutter et al., 2006,2008) T nARALAZITNNIIAINTAATLA T

nadsziiuanuiasasnyEtuazAanden  LazAINABUMANFR EANANLALA BRI 9TNTET
Wiuleevial)uvane Tasants BeAseliinisdnmenuazthnnimu Aainadnirearnides uas
ArRAnasuwaNndANlinzaniuiTuntesdianing  laiunsnAeneadiainguieyates

wdaeeusng ) luszdudmdnadlilauieszaumuanaznyiinn. Asaazidanluumi 2 Wade 2.5
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o Sd o 4” d’l Y o 2 [y J :// a
faUeIRTIIREWANNNT i lRessinanudeuranmnges Ty fNiansleni
ANAIN TN TUNNTUT LA TR IUAA T TN T DAL AR U LN AN D UUANINETLATIZ AN
aRUNANINEGA ( Vulnerability hotspot) denuinlag imatinsyuuniansauna (Geographic Information

System, GIS)

v

NUNUNTIAMTUNIIANENL AD SIUTARLITUIN I LALAINS ALATATETININ TP RuauLum

= o i e v w = o o Lo a = P
ﬂ’]ﬁ‘ﬂﬂ'ﬂ’]ﬁNLLmﬁ‘xﬂU@\'ﬁﬂQm@\?iﬂ@uﬂ\??:ﬁmumqﬁ_l@LLZ‘]Z?MHUWN ﬂﬁ\@‘]_lLLu'Jﬂmﬂl@\?ﬂq?ﬂﬂ‘]ﬂ'qu@m\ﬂugﬂm 3.1 Imﬂ

£ 2
o o

p~ = a o a Ao o a
HAURRUNITANEIAE (gﬂ‘ﬂ 3.2) NAALY AN

o o o o S gy N ! o o 1
1) NMIARABNLATHRNWN ATHNMNNZ AN Wi U suiiuAa A UaNITALIA IR/ TN
2) nsdnsauazsusNieyalguniuasyRagiainiaeasing o) luundne

4 a 34 1% aa dly 4 o A 4

3) MIRIRdeLANNINTeYA AATzieyasqtanALledl wazaniegUiuLdeya
4) msemsinriianuseuranlussAuAUaLA Iy TINuF I ATIAA TRLTINY

o © dl v o & dl o a 1 a g
5) NIANNUNATHEAA NG A NAELATATHAINABUAN LAZTIATIZI

a o I a dl a dlal dl
6) NIBAINTIATUAINADUNANLAZLTLHUAIINLA TN
7) nsAzi Sensitivity Waz Adaptive capacity 199Nt luNUNANEN

8) nsdsziuuuanenisliusaluilaqiiuuasnaiaenaasnisliusialuauas

3.2 MSARABNUASWAIUIATHNANNIZAN  1Na l1ssliuAMNABURANSZALALA/MTINY
TUAMNIAUATATETTNIITE LATIIUIARLLBING
FoULlINLATEgNA-dAl AuwpdeN  AusupseannIsANNKlln  nnsulasuutacia
a 42} o 7 o o a 1 dl

ANIEANNNTUUINTBINNENA NN NN TAN UL AT RAYN AR AN AT AN LA I TATINNS
= Ao , o \ o a o o =2 o A @ o o ! o
ANEIRUANUANN 7] AanaINua MR 2 viddie 2.6 sandedaulsmitufaunusTiinuseuan W
1 dl v Y o o A dl o o o = dl o/ o o
e o] AdAnmsnunamenans  ianAnidenivedninlnyamedesiulsdmiunislsrananas
ANUADUATET Community-based Vulnerability Index (CoVl) Siflusaiisuinuansdananuaauanlusesiy
Aruauaznytinludaimdsunsdsossnsauazaininandan TnadautlsdmiunisAuandas Covi 14
ﬁﬁmfmﬁmLﬁ@ﬂuuﬁugmlmwﬁ“ﬂmmsﬁﬁm 1) Representativeness 2) Data availability 3) Sensitivity
4) Feasibility 5) Reliability Laz 6) Validity (Dowing et al., 2001; UNFCCC, 2008)

o

o A o 6 ¥ o 9 a =2 % a o dl o
nsAmdensauls 1ElanudAniluiretisanuaenndowesdinalunsiiasmzy Wasannsi

o

wsdauluny Al lunsAmunnidaiianuaeuantasansAnedsadiousing o Nanaszaudszima  us

AT.UAIAUNT ANAINTA LATAT. AN ANANA Page 3-2



| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

= g a P Lo v o @ o A o =2 yya
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v

% 1 o dl o Y @ o/ o
BRRIZIGRRNRNAA! mu@ﬂm@mmmmmmm%L‘ﬂumLmummmuﬂi

a

o

TA39a31999%7 CoVi Iimunisn sznaubion 3 esdlszneumdnmuiianumnsaauanTes
IPCC # Hahn et al, (2009) WNIANUIR LVI Lﬁlﬂﬂi:mmmwmLmammmil,ﬂ?iﬂul,l,ﬂmgﬁmmmxﬁu
guauluLlszing  Mozambique Gatlsznaudng Exposure, Sensitivity Waz Adaptive capacity lne
9AUIZNBLVAN Exposure Usznaumig 4 a9ALlsznauses (Sub-component) dauadAtlsznay Sensitivity
tsznavfiag 5 asAlsznauses A niuesAtlsynay Adaptive capacity dsenaufag 4 agAlsenausad

NIUINARIAZINABEANNIAAREN  IINTANINANATT Covi uansluansedl 31 dou
Thsasineveasiail Covi uanslugilit 3.3 nazinunisnield Data-Indicator-Goal Model tinantlszensili

(%
o

Huiwmnsimuwnsail Covi (U 3.4) TednszusunIsWmuATIMNA 9 dupeu Awwasslugid 3.5

D

v v 1
o o o =3 a A

(UNUIEHS & NNSUACE) visii 61l CoVl funau mrsiReulauazuaninusiniuiseylunnsed 3.2

(UNUIEHS & NNSUACE, EEA-European Environment Agency, 2004; Birkmann, 2006) Eﬁ verlEnnnng

Usuntuazinuinlanaivasstsynaviassanlaniaand viuniseiuinsail  Covl  1Hanunsaiily

FAuNUIBLFA ANUIBIANNABUMAN  UAZAINIWMNZAN SN ITilANaenAdesTLdayass ALTNTUA

Nn19dmanazsauTNanvaIin ) teeldmallaneatiAmdaon eansiuwsBndieyaane s

al

Y vy 1
@

wilsdrAnuniluesAilsznataes Covi vistdumaunisdainaail Covi uanslugili 3.6
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Extreme rainfall hotspot areas UATATEITNIVILAZ ALTINTT
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AN9199 3.1 NIALLUUIAALAZINEAZIBEALRIATT Community-based Vulnerability Index (CoVI) AWmuNAMILNNIATIziANNaaLMaN LAz TsUA AN

seALgNTUINAMNTAUAATEITNINTUAZ AT AR TN

Criteria Community-based Vulnerability Index (CoVI)
1. Approach Vulnerability-led
2. Conceptual framework Combination of Pressure and Release, Hazard-of —place and adaptive capacity and data availability
3. Purpose - Provide holistic/comparative analysis of vulnerability/risk

- ldentify factor influencing vulnerability and vulnerability hotspots
- Map community patterns of risk/vulnerability

- Generate baseline and operationalize adaptation/risk framework
- Develop policy-informing tool

4. Representative (Concept) IPCC definition of vulnerability

5. Scale of analysis Tambon/village

6. Data sources Field survey and secondary database

7. Thematic dimension Exposure, Sensitivity and Adaptive capacity

8. Sub-indices 3

9. Data standardization Basic equation adapted from Human Development Index (where necessary all variables to either

percentages, per capita or density function)

10. Data normalization Creation of Z-score (mean = 0, standard deviation = 1) and Max-min normalization

11. Index component consolidation/selection Principal Component Analysis (PCA)
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317 3.3 Tn9ea3192096%H Communit-based Vulnerability Index (CoVl) &uiLuanimnuaauan lusediguauudiudnunsdnssumauaraandnasidams,

917 3.3 Taseainenessail Covi
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Data Indicators Vision
Social — ecological system Aggregation Indicator system Vision & Goal system
process
v > Vision
A
Human
Measurement
. v \4
Interaction
—> < > Target
Selection
Environment
process
\4
d > < ,|  Standards/Actions
—— @
—— @
Measurement

Objectivity of information

Normativity of information

U 34 wuamemsimunArHaNaeuran neliingyuaunng Data-indicator-goal model

(AmLlag9an Cabri-Volga Project Deliverable D3; www.cabri-volga.org)
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1) Define Goals

|

l

9) Assess Indicator Performance

2) Scoping

T

8) Prepare and Present Report

¥

3) Choose Indicator Framework

7) Analyze Indicator Results

4) Define Selection Criteria

6) Choose a Final Set of Indicators

¥

4= 5) ldentify Potential Indicators

U7 3.5 dusaunsimunsTiaNaauan Nalfinsyuaung Data-indicator-goal model

(AmLagan Cabri-Volga Project Deliverable D3; www.cabri-volga.org)

e 3.2 RenlauszudninusinnmnsgudmiunisimunAatiennaauias

Standard criteria for indicator development

1. Measurable

2. Relevant, represent an issue that is important to the relevant topic

3. Policy-relevant

4. Only measure important key-elements instead of trying to indicate all aspects

5. Analytically and statistically sound

6. Understandable

7. East to interpret

8. Sensitivity, be sensitive and specific to the underlying phenomenon

9. Validity/accuracy

10. Reproducible

11. Based on available data

12. Data comparability

13. Appropriate scope

14. Cost effective
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Foold/drought hazards ~ Exposure  Social Vulnerability (Sensitivity + Adaptive capacity)

& ) |
Y

Social vulnerability index

\ /
Y

Integration of both map (Community-based Valnetability Index)

qUn36  dumeuniad@nnAet Community-based Vulnerability Index A193UN193LATEHANNABUNANLATNNTU I INANIAENAINNNIE AN TUUII DAL

TuszAumua/mytinu udamdnuasesssnaTuaAndnasdamns
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13 iﬂﬂ?ﬁlﬁﬂﬁ1m1ﬂﬁﬁ Claszification of statistics

&S ar 41 . . .
aaamudsanuazlizminsmans Social and demographic statistics
1. gadds=mnsaans Uszvnsuasians I. Demographic, population and

housing statisties.

2. #@ORLITI 2. Labour statisties.
3. HARAIANE ATTHADUTY ATEU 3. Education, training, relipious and
uasImusITy SmdEaRAomsINaTY culture statistics including mass
communication statiztics.

4, 'E"‘.'Iq'ﬁfg"‘l.lf'l'ﬁ"l 4. Health statiztics.

5. @OREIARMITEIRY 3. Social security statistics.

6. ‘E"‘.‘I"ﬁlFiEJ’.IFTLT’i‘EﬂI.I.‘E‘:"EWEI §. Gander statistics.

7. @i lanazTedwvoniniou 7. Statistics of household income
and expenditure and their
diztribution.

8. a@ameudany UszmnTamans 8. Other social, demographic and

uazAREU MRae related statistics.

ADAATMIAS Hg?ﬁl Economic statistics

1. 'E’".Elhﬁﬁfg:l*iﬂﬁ:f'l’ﬂ‘ﬁ 1. Mational accounts.

2. it st sazasdszus 2. Agricultural, forestry and fishery

statistics.
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alfsufang “edidnday Dy “aift Sy uazliemasmans

2 = A - = - o
WEewdman il mrniasane Oy ~affliernmand UisnamEsaye.

AT.UAIAUNT ANAINTA LATAT. AN ANANA Page 3-20



| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

A13799 3.5 (5i)

o =
i"l'l‘iilﬂﬂ?ﬂl.ﬂﬂﬂ'lil'lﬁﬂﬂ
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3. ﬁ'aﬁq;‘1F"'-r’l‘3‘Il.3 3. Industrial statisties.
£ #@HAwau 4. Energy statistics.
5. adansaids Anlda uazasdiszninlszme 5. Distributive and international
trada statiztics.
6. ATMAITVUHA 4. Trapsport statistics.
7. adnmsdeats sautsanamaluladasaumea 7. Communication statistics
||.l.='I=T-I-|fﬁ‘IE 13 including information and
communication techoology (ICT)
statistics.
B. ﬁ'aﬁ'r'l'l‘."l"li_'lﬂ.'ﬁﬂ".l 8. Tourism statistics.
9. @dmiauAs1 sy asdszAune 9. Mooey, finance, insurance and
ILﬁ:'F]EIﬂ1‘I"ﬁ"I‘I: @u’ balance of payments statistics.
10. FARATIIAA 1Q. Fiscal statistics.
11. &AfTIAT 11. Price statistics.
12. @afInaneaEns malulas uazdnsdas 12, Statisties of science, technology
and patents.
13 ?ﬁﬁﬁ’m.ﬁmg—ﬁ'ﬂguﬂ 12, Other economic statistics.
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917 3.9 NrUIUIBIAUTA TR AUTIBN A UIBN AN UAT AUWR (Ainn: Atineual Auviesns)
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3. gufeyanyiiundesiauiensdlesiuuarusnmansisie  udeyaiuin@esis
seAuNyTinueausiazaandn  taeiin1sdiasviisaamalinssuLaNsaumA)NAIans (GIS) n1sfeuniu

fiaya (Overlay) UAXNNIAAIZATINUN (Spatial analysis) Tnautisiuni@esioudseanilu 4 szai pa

i~ =

P PRI o v P o v P PR v v 9 & Ao v ow M
NUNALNABLAININ WUNARBALASUIUNAN NUNEeNAY Lag1iag LL@zwumﬂﬂLL@Qu@ﬂmqm AP R

LR 4
o a o

nsdtAszinanslugilil 3.10 sistdauds i luntstiaszdinundesiougs Usenaudas
- Bnundunelieg
- ATalsT LA UMAIN
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- wrlnAquau
- AMWNNIIELNYUNTBIAL
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4. ‘g’]uzﬁmﬂﬁﬁaﬁlLgﬂQQWﬂﬁHLLQZIﬁ@um@luﬂjfﬂ\‘iﬂTNQ‘ﬂ@\‘iﬁuLL@%Uﬁ‘ﬁ‘m’m’]ﬁ’]imﬁ/ﬂ Lﬂuﬁmfﬁmﬂ@ﬁ
Piinnsmussdieyavsjiinuiszauyennialuguuusing 4 Wur sdviads dhlvedunas ddhlua
vannuazinaunay nedmedia GISMIS wldluniadavnunufides WelfiRaszaanlunisaguay
WARIEA ﬁaﬁl,?ﬁlmﬂmﬁmL@ziﬂ@umm foudelFii 3 oy fe Aud@aein Anudasunane way
AAAENGY AL sAnET ngﬁﬁ’m’]ﬁ‘ﬁ"mﬁ"mﬁ’]u%@HﬂﬁgﬁﬁL%ﬂﬂﬂ%ﬂﬁﬂLL@ﬁIﬂ@uﬂ@'N FENINTN.A.
2550 - 2551 ludandnuasAsossna uazdmdnazi@ans lassausuandnineuilesiuuazussmn
anprsouiedanda et fnszvisai Covl

5. deyaanauazanu@anaaniuudsuazgnnialussaumgfinueesdimdauasdsssusauay
WNTPRTUNTT TnasunuuazAnaenanguieyadrtinenuilesriuuazussmanssasiasandn
UAFAIEITNINTUAZAINTARLITING

6. %ﬂ;ﬂ@@”ﬂiﬁﬂﬁiﬁ’mLsmf::mﬂﬁqiuﬁaufj”mumﬂ?ﬁiw?ﬁml,@:f-ﬁvmﬁmzﬁqwm TAgIs9uIINaIN
gﬁu?‘ﬁ‘ﬂllm@“]m\‘lﬂ?NV]’?WEIWﬂ?ﬁ?DjLL@:ﬂ?&W];W‘F;Iﬁﬂﬁmd%::L@LL@::‘I]’]F;IE:TQ

7. GayaansaumAnNANARS1e9dInInuATAIsITNINTUATAINIRRs @I TAUIIUINAINNIH
ml,m?m@mmw?ﬁlmqmﬁfau WA AN TN TR AT AU A RN TR

8. ?'ﬁﬂllmﬂﬂ'ﬂNLaEIMWEWmﬂW?LﬂHM?ﬁLﬁﬁ@"lﬂﬁ/ﬁlLL?ﬁﬂLL@Zﬂmﬂﬁﬂ Tngsausanandininemsang
FTAUAIATEITNIT UATAINTRAZITUNT

9. fiayanuedlludaninuAsAsTINI LA LA Ina@ans Tuszudnatl 2007 - 2009 a1nnI
anlasANgILarnINTaLsENIu feamillunefuresiminuasisrrusauazsmdaandann S8wau

29 uay 17 anntl mNanAL Auandlugii 3.11 uaz 3.12 uaz m9h 3.6 waz 3.7 gaudieyaelusadull

Yo " T y
THvinnsnsasaunnnwieyauazilszainndiayanannmaly tnaldannis

> (X~ X,)’
SD,, =1/ =2
(n-1)

, (1)

SDjk = AndauuuninsgauresBuneumedy weaRen j (=1,...,12) uaz 1 k (k =2007, 2008 uay

= Fnneludui j aeameu ;. X = AedsvesiBuaduieanau

2009); X ]

J
Mean _ SD = average(SDy), (2)
Mean SD = mmﬁlmmﬁmﬁ'mL‘uummiﬁ’mmmﬂ?‘mmﬂumﬁﬂuuﬁi@:L'r?mmmd'm 1 p.A. 2007-

2009 (Hahn et al., 2009)
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dl = aa dy dl o a a o o
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g‘ﬂ‘l’l 3.12 1/1mwfammumwummfmqmﬁmmdwnmmmqauﬂmmmLmzmmmﬂa‘zmu'1m<1mm

azidamn duiludiayaiusedusendn 1 a.a. 2007-2009
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AN9N7 3.6 PEATIRLATANADIRANTRT AR WINe5Y Tusendntl A.A. 2007-2009 A949UIR

UATAIEIININD
unasdiasa sWaaniil ) Wiin UTM (x) Win UTM (y)
NINgAUENINEN 552001 SGR 574909.5 900943.7
NINgAULININE 552005 WAan 600117.4 957382.8
NINgAULININE 552008 vialual 544049.4 915274.6
nINgRULININE 552009 SITGH 593378.3 1017074.5
NINgAULININE 552010 TR0 608013.4 878898.1
NINgAULININE 552011 GHEA Y 626703.1 896638.0
NINgAULININE 552012 AuANT 588083.0 924186.2
nINgAULININE 552013 unadi 558403.5 886546.6
NN R HYNINEN 552016 WA 567127.8 946260.8
NN AHYNINE 552017 UILau 566078.1 913091.1
NN AHYNIN 552018 WINPT 589149.8 940773.1
NN HYNINEN 552022 H19aNA 563860.9 923038.2
NN R HNINN 552024 YFAAN 594618.5 956264.3
NINgANENINEN 552201 e 605687.6 929753.9
NINgANENINEN 552301 e 618924.2 920942.6
NINgANENINEN 552401 AN 555043.8 929659.6
NINgANENINEN 552006 A1 596741.2 989439.9
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AN397 3.6 ()

unasdiasa ;AN fiss (Bna) Wiim UTM (x) Wiim UTM (y)
NINgAULININE 552007 saunyatl 589240.1 896547.5
NINgAULININE 552025 9Nl 594760.8 891030.7
nINgAULININE 552003 walng 644369.6 885633.4
nINTaLIENIU 27042 VINAAN 574909.5 900943.7
neNaaLarnIu 27013 e 604589.3 928645.6
neNaalarnIu 27062 NN 574909.5 900943.7
neNaalaznIu 27082 ATUAZNN 588080.8 925291.8
neNTaLlIEnIu 27122 AU 593378.3 1017074.5
NINTALUTENIU 27142 147 610218.0 878903.3
NINTALUTENIU 27401 VINA1AN 580300.0 963973.9
neNTaLlIENIu 27442 UILAU 560565.3 917505.5
NINTALUIENIU 27452 WA 563824.7 947361.3
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AN3N7 3.7 PEATIDLAUANADRATRT AN WY T1usenanst] A.A. 2007-2009 A9 ARLITING

k2
o

unasdiasa sWaaniil fifa (6na) Wiin UTM (x) Win UTM (y)
nINgAULININE 423003 UNARY 741152.3 1518980.2
nINgAULININE 423004 unaiifien 7215471 1534299.4
nINgAULININE 423007 unadens 719728.2 1493338.9
nINgAULININE 423002 tuing 727212.9 1504395.2
NINgANENINEN 423001 e 723890.3 1513293.2
NINgAULININE 423008  [aial ! 748704.6 1521264.8
NINgAUENINE 423006 aunudem 762880.4 1510334.7
NN AHYNINE 423005 NUNATAN 754135.5 1519103.5
NN R HYNINEN 423010 Vinmzine 811960.1 1479867.3

nauaalsEn U 30562 U9ARN 738988.6 1518960.3
nauaalszn U 3032 ‘].I’]\‘I‘Li/"IL‘Lr;TEI'J 721566.1 1532086.3
nauaalszn U 3080 ‘].I’]\‘I‘Li/"IL‘Lr;TEI'J 730206.2 1533268.5
QEG b1 3042 tulng 725048.2 1504395.2
nINTatlsEnIu 3312 1n9tleny 718553.9 1504395.2
nsuaalsEnu 3012 e 724972.3 1513293.2
nauaalsEn U 3172 TBAAU 746509.5 1524564.4
nINTatlsEnIu 3242 auNTeamn 765034.0 1511463.3
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Z(Xk - Xk)z
SD, =12 , 3
k n-1) (3)

SD, = Andaauuninsgiuresiwiniielunnaedt] k (k=2007, 2008 waz 2009); X, =A1usuiurumn

203 k; X, = AneRsesawIuiuluanaasl «

Mean_ SD = averageg(SD, ), (4)
Mean_SD = ruedzresandesuuninsgiuesaiwandulusn Tusswde I ap. 2007-2009

(Hahn et al., 2009)

3.4 misqusquLLazmsé’m‘iﬁﬁ“ﬂfé"\Ln'a/ﬁ'huam;;]ﬁ'\u squﬁqﬁﬁ'ﬂmmmawgﬁ'ﬁﬂu

AINIABATATETTNIITLALAINIADLLTILNG

Tunsaieszuunisdndanazaansanisdiaziuazitlana  NIaRMIULEUTILA AR T ITIaYA

ITINUNUBIANNABLMANLAT AR LAZANH IS UDILARZBIALILNALIBIAINA AUNAN (N1IFNEARL

a o

o o ] o o % = yy o o o o o
SILEHIGHEN V"I'JWN@@LLVIM'JLLﬂzﬂ"JWN@WNW?sLuﬂW?ﬂ?U[5]”3) QQ@H@Qiﬂ?’JU?QNLL@Z@@VIW?V@@'\Lﬂﬂ/m’n_lﬂ/

v
' o

YT 999N

o

prausiazyiinu A miudsdnuasdsssust IHAainsiasne/mua/myiing uas

Y v
o o o o

Wipuyting 9u9isAU 23 41na 163 AU Uay 1531 wafinu daudindpaidan lHananisiasne/

ANLA/MYTINY UasRiAugTing $oN9I9RU 11 80N 93 Aua WAz 876 uytinu Aetinesiaene/aua/
o o

nytinu uanelumi?ei 3.8 uaz 3.9

FN39% 3.8 fiaatiesiaana/ALaMETIng wasAiaTinuaesaInd nuAs AT TN

AmpName | AmpID TamName | TamID VILL_Name Vill_ID Point_X Point_Y
Gy 8001 7ils 800106 | finuuuls 80010601 | 610945.13 | 930258.00
tiuldun 80010602 | 618361.50 | 931063/75

TINULIUAN 80010603 | 613394.63 | 932570.19

nuag 800107 | fihuilhnuAsuy | 80010702 | 610563.38 | 930633.19

thusnuan 80010704 | 610963.06 | 928788.81
tnupus 80010705 | 60965.06 928788.81
WINUAD 8002 waunlan 800201 tinuluiy 80020103 | 589296.00 | 941042.63

TiuAan lus 80020104 | 591167.69 | 940860.69
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FN99 3.9 freteiagne/muamytinn uarinamgtinueesdminasdame

AmpName | AmpID | TamName | TamID | VILL_Name Vill_ID Point_X Point_Y
\Haa 2401 | vinldl 240102 | finutlazgrinvivld | 24010201 | 723857.81 | 1515534.75
finuAsadL 24010202 | 722051.56 | 1518142.75
tinuninld 24010204 | 721409.00 | 1519098.75
tinulug 240103 | tihuanadn 24010302 | 727842.06 | 1516114.25
tiuvinilszg) 24010303 | 727498.63 | 1515777.00
STAINSTONIEN 24010305 | 727936.56 | 1515791.00
UNART 2402 | UN@aIU 240204 | fhugesiitios 24020402 | 735593.88 | 1516731.75
tinuLnedau 24020403 | 734578.19 | 1515940.75
TINUARAILNNARY | 24020404 | 735587.31 | 1514201.75

3.5 N15ULTY AntFaduasdsENIaNaTayALAsALLSTEALUYTNW/AILA R1USUNIs
[ @ oY aa 1 4 4 s a [
AUIATUMEATA LULARzRIALsENaLsRILAzadALsEnaUNANTRY COVI Tudindn
UATATESTNINITURZINIARLLTAUNT

o 1 b4 b % v dl 1 J ¥ o o a
nasneunsasagaunnnwieyauis fayansusnainunaesing o HdandnEegtuuy
A u’/j ¥ o [ 'Y ! (3 (3 o dl o =
whensLlsznaanatesyauaziausszatmyiinuluusiazesdlsznausesuazesdilsznoundn inedmuises

v o o o v v a aa =K o v 2 o ve v
Vl,qmm‘um?mmmmu CoVl  AENAUANINANR Gﬁ\‘iﬂﬁﬁ‘iﬂL°l|’1LL@Z‘]J?J‘ZSJ’]@N@‘H@J;IJ@LL@ZW’JLL‘]J?VLQSL‘IJ

°

14
o a

Tsunsw Excel @aiflundiunszasawniitasanislsyitanauazii lfldmwnludunewsalyd visi
fayauazroulsrasdailuusavesAtlsznausasuavasmlsznaumnan THinluAuanmen Z scroe Tnamin
N3 standardize dayantncsuazananuanseii eliegluanameniy aunsnFaumauiuld
dl' <1 o o K o ¥ a . . . 16 &
AannalnaliluranlsAunaani1sANUIn CoVl AenAlA Principal Component Analysis (PCA) 113
Ny a = A A a o A o Ao A P ] a %
HiaHANAAYTEANARIALARDY minandeyavizesulsniAngairesiniinfremytinule

2
' o

v = A o A o N ' ° o P
NHLTUNIN WIDATRLAATININ AN Z scroe mmmmmmimmnmmi AN

Z; = (X —X;)/SD, (5)
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=

Tner Z, = #n Z scroe wesdail i, X, = feyavsedautlsnessai i, X, = Aedsaessail , SD, = A1

Lﬁf;l\‘u,uuu’]mgmmmﬁmﬁi WAZ t = A9IA (FIMTAUATATEIININTUALAINIARLLTINT)

3.6 NIFATUINWATY CoVl

o

1fnwmAiia  Principal  Component  Analysis  (PCA)  unsnldlunnsAaruiausail  Social

Vulnerability Index (SoVI) Iagl Cutter et al. (2003, 2009) waz Hazard & Vulnerability Research Institute

wnUszenelunisauausal Covl

o

35 PCA Wluaifnyi@angsas (Descriptive multivariate statistic) NNAURALHAANANERTNWNEIAN

A o

wiranganiuluuwia Empirical Orthogonal Function (EOF) waz Singular Value Decomposition (SVD) 1w

o

ANARTNNRDINTALAZHINARNS (Hotelling, 1935; Hannachi et al., 2007) avriuifluAsasiiadinsziinig

atAndszlaminansfiou uazliiinnstinundszgnildadrsunsnanalunisiszianuuilslsaudon

mmﬁmmmmmmlu ﬁd L LLﬂ‘i[ﬂ’]\i”lLL@yﬁJMM’Nj (Hannachi et al., 2007) WALNA PCA uummi‘uu

2 v
=

Wugmmmﬁ”mLL@zumgm%Hmmmlmﬂﬁ@fﬂugﬂﬁqﬁﬁuwugmmm Orthogonal  (Eigenvalue/

. % | 4 a v dl aa o o v A o v 1 o
Eigenvector) fagnsutlagiiludiayaiiadunse inveaninzesanuinaautslivasanuouiianas wsdl
aunsnesung A Nusdsaudanlunilugutieyaiin i (Preisendorfer, 1988; Hannachi et al., 2007)

Tael PCA gaaiupand (Matrix) faya F(tx) §wiusauds ¢ (1 =1, 4, t,....t) AEWUNUL X (x,, X0 X,0..X,)

. 4
LARNAY MIANNNIN 6

F(t,%) = 338, (0, (), ©

e p = A UIUIMNATE u(x), a(t) = Principal score lulvun j, a,u, = wamNdaduredasdilsznauy

L

1 viselvuafl 1 2eamssnd F Aiflannaudslmugeqn, au, = wamudadusesesddsznaui 2 vieluund 2

' 2 ]

v
o =

A o A @ o o o P ' o P a = @ a )
WaaLHEINT F nEANndsdsniluaneun 2 el LLW@xI‘WNWﬂQﬂ@ﬂm@‘ﬂﬂ@qﬂﬁquﬂ‘ﬂﬂg‘@LﬂNNﬂQ"INLﬂu@@?:ﬁm@
o A o . = | | e 9 a
ﬂuﬁ?‘ﬂﬂﬂm@ﬂum Orthogonality GTNN@TQNﬂquLLﬂTﬂTQusluLLmﬂgiﬁNﬂ@xwmﬂuﬂquLLﬂ?ﬂ?quluﬂqum@H@LmN

TnenAaduudstsudaulug) sindsngesluluuausn < 289 PCA (Preisendorfer, 1988; Jolliffe, 2002;

Hannachi et al., 2007) 3% PCA NANWIMANNLNAINTGAINLLI91U39U99N (Covariance matrix) 294

v a v o v a @ | . . . .
FIUIBYALAN mmmhmLLunfumﬂmmummﬂum Eigenvalue, Eigenvector Wa¥ Principal Score

9/
o

ANNNTAMFLNTIATIZY PCA Lana limadl

Z*E =E*L ¥i5@ (Z-L)*E=0 (7)
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A=Z'E (8)
E*E'=E"*E=| (9)
AT*A=L (10)

e Z = wendAnuLLlaLa9us9aua n x p Totl n=Rumnisresdeyn uaz p=sauils
E = wpisndaa9 Eigenvector 1114 p X p
L = lssndvueyuaad Eigenvalue 1110 p x p Taaisinwmds Off-diagonal Hanflueusd
A = WFTNT284 Principal Score 1WA p x p
| = wednfiendnuaiifwik Diagonal RAnflumil lwrausd frumi Oft-diagonal HAnTlugued

walA PCA TARNN3tNNAAs s lunsazesAtlssnaunanuessass CoVl (Exposure, Sensintivity Way

Adaptive capacity) lnsiusisndiayasesusazasAlsznauan a3113lumn19199 3.10 wazdumnaunis

LR 4
o a

Apsziisail Covi wanslugiit 3.13 Wil faualuniseszifaamaiia PCA 1ianisufufiAniesadl

'
o | o

o o A gy o = ) - o aa = o ] N =
UNNATU LW@iVﬂﬂ@mquLLm@:ﬁ@\jﬁﬂ?:ﬁﬂﬂﬂu@ﬂﬂ‘ﬂﬁ‘ﬂq\jLmﬂ'Jﬂu NANIAR m‘ﬁu%um@;\um:m LAAIDNAITN

RN ANaanlaLarANaNNNTn NS U gaLa LAY MINAFL (Cutter et al., 2003) WanaINT AN

al

walla Varimax rotation uaz Kaiser criterion 8niszgnsfldiiaAnaanaiuiuiuunaes PCA (Hazard &
Vulnerability Research Institute, 2010) TngiasanaaaAIAzLuLa89 PCA AAaLaan 1891119 normalize

Aae33 Min.-Max. normalization Faiflumeiian 14 11n1334m371295 Human Development Index (HDI) — iqil

il lfnasunasAinzuuupas PCA luusazasdilsznauvan awnsanfsauiauild (317 3.13)

F1997 3.10 wwssnddeya F(tx) Tuannis 6 weduwsiazesdlsznaumanaesdas Covi Tudaudn

UATATEIINIVTLALAINTARLITIN

AINIA Exposure Sensitivity Adaptive capacity
UATATITTNIND (17, 1531) (30, 1531) (24,1531)
ALTUNT (17, 875) (30, 875) (24, 875)
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Normalized exposure component Normalized sensitivity component Normalized adaptive capacity component
(4 sub-components/17indicators) (5 sub-components/30indicators) (4 sub-components/24indicators)

v v v

Directional adjustments of some indicators (multipled by -1) such that higher values representing high exposure/risk, high
sensitivity and high adaptive capacity while lower values denoting low exposure, low sensitivity and low adaptive capacity

v

PCA performance using Varimax rotation and Kaiser criterion for component selection (eigenvalues greater than 1)

y

Placement all the components with eigenvalues greater 1 into an additive model and summation

to generate overall scores for each component

v

max X min)

Min.-Max. normalization (x,— x_. / x

of overall scores for each component

and adaptive capacity CoVI=(exposure score-adaptive capacity score)*sensitivity score

________________________________________ T

|
Mapping normalized overall scores of exposure, sensitivity | CoVI calculation
|
|
1

of CoVI

Min.-Max. normalization (x,— x. /X

max X min>

Re
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jUn 425  Andauniaieunignldiusiu lusiuinaziane
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Wi, 2551) Tnedhdauauenaungandt 20% Usngluunesiuazesdneditu sneuiueu g1ne
ainInd anegrean awnatinwii enneiamsuazgnerinanan (gUN 4.26) duFudadauauannan

1RREIDAITRRNENNTY HAWINAY 5.7% aeaindndadeuauennausesilsena aingilin 4.27 wudn

1
o a o o a

ANREUINTLAR ﬁmmzﬁ'quﬁumﬂw ANGATNNUIARELTINENTY

(%
o

patianN N g AN IMAANA118937 8 LH TR T18AN e FE TN IVIANNA ANNITDLARAS

v
1 o

Tugildnlsz@ntaesarnuliiananiavsesaiall (Gini index) dudilugnuilsdaiinis@dsdnaninnig

o

ﬂ%uﬁqmmmu (Brooks et al., 2005; Cardona, 2005; ESPON Hazard project, 2005; Gall, 2007) patiat

v {

wananelanIanINANAINITIITRsNIYTe LaNanT ATue L1 Tiugl sesNTe I N AL TeATHATNHAN
! | < | Y A gy = L N

51979 0 uaz 1 IngAndannauwansdtnianszataaelfvizeanldany daonldvinnauiuseiinonu

= & o o ! = P Y o Lo o ' -

WMAANANAUNINTY A1 0 wansDenignszanaelfivzenisldanaiinauinieniuetvanugnd
(AN UADALUSTB, 2551)

= | o aad o o = P ! ) | = o

ANNNIIANH NI ATHANIBAINTAUATATEIININT HANaE luT0e 0.39 - 0.66 (ANLaAELINAL

2 o o & A o Aas v o = p 'y v !
0.48) Gﬂ\‘i@ﬂ'ﬁmglﬂmwumﬂlﬂ\?m“ﬁuquiuﬂqW?QNﬂ@Q‘ﬂﬂﬂqm LL@@NQ\W]QWNLﬁ@‘ﬂﬂ@qﬂ‘ﬂﬂﬁ‘qﬂiﬁﬁ?ﬂ?’]ﬂqqﬂ°].|‘ﬂ\1

v
o | ' o

dszanslaigennniin (U7 4.28) WauBaumsunussinslssmanlanwinny 0.4 dousatiatiaesdandn

a a

ALTUNTIHAN 0.25 — 0.55 IAENANRALIYINGY 0.36 FINANAININSINTAVATATIITNINT AL URILTLINA
IR Ao P I v \ , ° ° &
Wl AuandANNIAeNA1189318 IH1Fa s 8a 18989151 Nege At luaNBNUNANTANN BUNBUINUN
1hreg uazdnauntleng auaAy (317 4.29)
o =< . G e o o a ‘ o
fM31N1ININT (dependency ratio) WlusrRLNTANE NN UL F LT TATIT 9N edams

wazilszans Tnadnsinisiant wisnale dadauaestlsvansianaiiasndn 15 Thivaunnnd 65 lsia

allal dl <1 % dJ

dsznsluiainnundangsznde 19 1 fe 60 T Faflunguilszansffiastaninisiznismisfiudsas

TNHARINSUNITAN99TAM (Cardona, 2005: Hahn et al., 2009) 8R9IN1IANNIIAISINS ALATFATEITNINT H

ANTEMING 0.6 - 0.7 UALWNALAlRaNatnwils anadasiunjuazanaialng JA1senine 0.7 - 0.8

Tuanied msN1sieNITeIraNEAUA TuaNeYNaIUAzE e IueN HeAntieandt 0.6 (JU7 4.30) dou

a

1
1 '

o = o o a A o A v 8L o o o A P S
EMINNIMNIVINNTABUTUNTT HANHULNAAARINILAIIAUATATEIINIIT TaNundaulue A ag]
Tuag 0.6-0.7 way Haend 0.6 ANAAL ENIUSRIINIRINITRIUWALA TuaNaVinRzIRaL ARANgs

n91 0.8 (317 4.31)
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3N 426  dndauauenansesdszansluiundaninunsdsossne
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jUn 428  ArduilsvAvsannllianenia ludmdnuasdsosneT
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o

45 ATUNAANEAMNIAENTRIANNALUALALUAS uazANHUsnITlAEuLlaw s un

o o o a

Adger et al. (2004) RN AANE A IR AL e LT nanRanAluauan 10 1
angudieyn Emergency Events Database (EM-DAT) %'\1Lﬂugm%mq”@ﬁﬂﬁu“ﬁizﬁuﬂizmm@ﬂ@ﬂ‘lu
ﬂmﬁ?ﬁ?‘wﬁl 20 ‘17{ US Office of Foreign Disaster Assistance (OFDA) Was Centre for Research into the
Epidemiology of Disaster (CRED) aa9unangae Université Catholique de Louvain ﬂm‘wm‘umﬁmu

(http:/Awww.cred.be/emdat) [HN1N1339U3IUUALA AN

gudiaya EM-DAT iudayanuansdenadniresriafiiffiusing o) eafidusuaui@edin pax

P22 1 '
a '

@evnesanindauntssifiuaniuaiuauty soniaiuiuaza i uiin iiunanszny Adger et al. (2004)

au

b4 o 1 o

1Erndayamananau WU Tuaain adns AR ANNTENNUAY Sareiwitz et al. (2003) TILARNEANN

au

o e

dl =2 d‘ o A a n:ll Y & o o o
LZQEIQ‘MNWEID\‘WQ’]NL'&EI\?‘LI@\‘mEIV’lﬂﬁ’]NMﬁ‘@ﬂEI‘W‘LIﬁl‘ﬂﬂ’j‘”]ﬂ{]sl,‘ﬂLﬂuslua‘ﬂﬂm\‘m@@WﬁLL@ZN@ﬂ’j‘Z‘V]‘LI IPEINAANS

o o

ANIAENAzLARIDNANHUzanss U LAz lan an siafuAn AT aR TR nmAN saTlamAnI 90l

¥
=

wilslwd@augaunnisiazdesnasauiennngideiinau (Sareiwitz et al., 2003; Adger et al., 2004)

o

o aa

HaANFA1MLARY ananantat lugtWeidunesarnudasaesiaanansadaniRanmenisnile

q

WANSOIMLN UAZANADUNANNNAIANITE A INA BUMANN 18 THIB9T UL THANNMNNENAT O LAQN
P | a = o = = PRI o | =
N3NNI HEINTBIANNAES ATUAAIIUAITI9T 2.1 WATHAMNUNIEMUNBUALAINABLUANN19TY
o o
nenIn luaun1sh 1 1euni 2
= o o o & = SNo o ~ o o a P
NIANE ATHNAANSANHIRENNITAIUTALATATEI TN TUA YA TRazITaN T THnaninalug

293ANDRALIINTRAaNA LAz AE LA luss AUALAYTaMSTINUY (IMUINATIRALTaINI9LRRgNINGTY
wazAeudalusendngtln.e. 2548 - 2551) vistlitasaindeyasinaafludieyasyauguaundanuanugnl

'
= Ly o

wnndnfiayapanudemasedinuaznindau nafiqalfiinismumadiayamiinmgnisalgnnituas

Auudeaingudieyares 3 wdseenu un drdinenflesiuuarussimiaisisaaiadandn 41dnanunems

o o o =3

F3udn ward1inauatiAdIudn WaNinn1e cross-check MAMNABAAREILATANNLNITE DB TR

v v
o A

nauiInIsAT s nadniANIALsIRg NIt LaTE LA iatns A eReaemAnsnignnituay
_— T, P z 4 4 . y
Auuasluszezioan 4 1 avdieiinannideneresdieys saniapnndeasluniunan 4 1 dauanald
& K dl dl dll o a I = 1 dl <1 alld
WindeAnuideaiaenlaeiuanudstsuesgiiennidsznituassndanasse aailuaiunanind

o : 8. x o aem o o oy d - & PR
szaizinaMnnzansenslusunuesititRangnnduuazdauasnetaazinaiulue uianguln il
(Adger et al., 2004)

717 4.32 uamnaansandeslugldnuoueatresmanisnignnissend e 1 w.a. 2548 - 2551

209RUIAUATATEIINGIT  NANIANHINLIINAGNEAYINAENAINIMANIITYIaN HANEUENSARALLL
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- o e - o Ay a
guinszanamluvaneivun - Faiugduuuiensreamsnisnian 19 ulNaNEsTaLa BALYEININA
= o =~ a o = | o = o -
WULIRELNAY (sudden onset extreme event) WANITELIAIMIAAGNENLAAILLIANTR TNIDNEL MY
Wit (Cutter et al., 2009) Tnefindulunana 1o IndnuATATEITNGIT U §1NBIUEN 81NRRTA
21N8VINANAT BINBLHEIUATATETINGT A et inwill awnedeuiyad eneialng ernedranans
a1neilu uazanauiuen Lifawansnignnielaeeas 3-4 AR LAz 5 AT sEMdst WAL
o a o IS Ly [ da/ v A ! ) o
2548 - 2551 Tpgnauuiian Naenmnnisalannsiainaautiesngalussndngln.a. 2548 - 2551 #i
wanalugiin 4.32

o

TnevinlguauniinadnimnidesanmanisnignnsiageludsudnupsAsassuse sinfaettisnn

[ ¥ £

ileanalng Seaappfesiununnifameansniiviontisanialutaensgunziuasnidaunile (HauRaIAN-
= o o v memao 1 o = o Lo N
weunuNiLs) Inademifninaiaiaonumeniasiuanuulslmussudndlsesanunaainagladise
(Siberian high) ARUNIABINALL (cold surge) ANUszInARY WazANNALLLFIIENANNABINIAG
waznIzuaaNNnausaLdalanwiie (Arctic Oscillation; AO) (Chen et al., 2004; D'Arrigo et al., 2005;
Wang et al., 2009) &Tfm'wLﬂj'ua?::‘mdwLﬁ@uﬁlmmu-wqm%mﬂmmﬂ W.A. 2553 ”Lﬁl,ﬁquwﬂﬁmﬂuu?mm
N3 luMaNE8 1N IUTAUATATESINIIT TIHUMAUANAAAIN heavy rain UAT monsoonal rain A4
= o = < = ) o = =
\WesnnannaunaenAgelatiGe  uaraauNtae nMAiivanlssmaAaulugausguazileaniaemiie
a o o ' a
AAausaINNANLUNG
AuFunaansauidasiiiaainmgnisnifaudeseudne I w.e. 2548 - 2551 189491dn
~ P v v = & ! & a & & A =
UATFATEIININT WU gNTUL sz aLABuAcIneLade 3-4 ATY uAENANNGT 5 AT AU luraeWun Tned
AnwUrNIINITAmITs U dannfatLNadaNEANNIRBsANIWBN snlanNAY (317 4.32 uay 4.33)
Taguauniianavnnisaignnituazdauielnaiadn 3-4 afwiraninnanlusen 4 1 wulusineuais
BN9 LU S1NDATA BNBVNAIAT ANDUINNIR 81LNBFUNY AL B1LNBYNAY LazaneuILen 1Husiy

6 o b4 a o a &QJ ] v 1= dl 1 dl a o a
WRNITDINELANASHAN U TINATUB LT ) WANTZEZIIA1NENIRIKNIIEeLIL T L UALNNTIARA

|
o e A

o ad d sooa o dy o od A e oo :
gnniie uariiiuiaseuaquilutdnamninandidewsauieuiudeidseu o nenanssnuazpes 7|
AzANDENIFBLLAY (Below et al., 2007) SANUW ANANALAZANY (2552) wudndsudlutlszimalnadou
Tnnjiinantinnnlutisandndnsvzeduiedosldandesninggniaiiiuszazinaruiundidng g

naliiiinan1nznisanasresrns@uluusseniauayluiy Inadoudelunialfidneglulssinmannuuiia

a

LRI NEATENINEUATNNNITNEAT (meteorological and agricultural drought) E9szeiziaa1NaLiAsY

q

wRenIAnUU U990 uETaT9 monsson break deua LAl WAsEa4 (Limsakul et al., 2010)
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AMmFudmdnandan naansaudseluglaasaiuuiedssaamgnisaignnisuasianas

7T WA, 2548 - 2551 uanalugiin 4.34 uay 4.35 nansAneIRLd Lesualudnenneinnzag

o '8

WAZEINBLHEIRLITIN NN AARFRTLAMIAUATWNEN AINTAUTIAULT WATNFUNNNUIUAT HNAANS

'
o

= N a o oA S o I~ I~ v & ~
mmmemﬂmmmmmimmmmmﬁmmwumuwmmmm (qﬁj‘ﬂVI 4.34) TurnuennaaniA LA

co v aAa = ! o = o & A, o o 'Y °
AMNUANTITONELULANNNANRRENINNIN 5 AN Nﬂqﬁ‘ﬂﬁ‘:ﬁ@qﬂmqslu‘ﬂ@qﬂwum 513 ¥) ﬂ’]LﬂﬂU’Nu’]Lﬁﬁlq ALNA

\Heazi@ame annetivuing aneuneein 81nesgandu sneauindaan uazauneviaziney (gu

(%
o

#14.35) wananBWLILeAUaTua AL FELAT AN BLHENRLITIN I HNAANE AT NI ARG

anwpnsnignniauasiaudeluseutl 4 @ w.a. 2548 - 2551) Wafiarsnunludalsauiieuainunuy

o

HAANSANIALNTBIANUINRRETRMANT0IgNNAEuA A B A IUITUIN T w.A. 2548 - 2551 1839489

£
b % 1 o

v o o o ~ A Aany & A y & o oy
FandAndn WU AandauAsATesINIITRNUAN LATuRanssnuTiuLEn undneisangnnsituaziauis
Tuwangiduusaudenimnneiuiesafuazaseuaguinuiiiluiznunitdudmdnesidans Tne
gnaefaTuluLNSNWAWINIG (317 4.32 4.33 4.34 uay 4.35)

PETRULTINY AR UAYEINEBIINTAUATAIEITNINTUALAINTPRIEININNNAYNDIRANNS
Nagnnaiwazsiaudaluszidng U wa. 2548 - 2551 unnndnAnidesidusnan 95 Tauassteguaunisai
v & = o oy oA oo = o = o o o 2
HadNEANRENANgNNArLazdaudaRAgeanIiaBaLsuALgNTuEY 7 2e9deudn Asuanelilu

AANUINT 8
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917 4.32  unwiuansauIneAtIRmMaNIiannsitlussudng T w.a. 2548-2551 28949uin

UATATEITNIN
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717 4.33  unuiuansRIUINRAEIRMANN Il TLAlWIENINe T WA, 2548-2551 18983

UATATAITNIN
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JU7 4.34  unuiuansaUIBRAtIRmMENMIiannsit lussudng T w.a. 2548-2551 28949udn
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917 4.35 unuiuansaIUILRAEIRdMANN Il TLAlWIENINe T WA, 2548-2551 18983
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46 NIAASIZIRRYALSTNAUNANUDIATY CoVI ArElNATiA PCA

HANNIIATERREmATiA PCA Tuudazesdsznaumdnaesdail Covl uansfag scree plot Tugtl

o

71 4.36 uay 4.37 Mesunefdadaunnuutlsmunting luusazvunges PCA arauianussndaail
nanunresuiaresAlsznaunan Inauansnalugleedrn eigenvalue uazitladidiusinanuulssuse

£
o b4

A NueLmwisinnresgudieyaiin viaitlftmdninasiaes Kaiser criterion 8dszgnaldiieAniaen
AUIINAT89 PCA @151 1UAN19 041 AN principal component (PC) score $9Na84uAazadALlsenay

PANURIAT CoVI NANAD A1 PC score FINUDILAALAIALITZNALNAN AXANUIUAYE additive model A7N

PCA TnumffAN eigenvalue N1ANGY 1 wintli (Hazard & Vulnerability Research Institute, 2010) a7

v
o o o 1

qﬁj“ﬂLL‘U‘U‘H@Q scree plot ﬂ@qnﬂmﬁﬂ?xﬂﬂuuﬁﬂmmm@mmmm W31 WnALINaad PCA 41119085118

Anudslsuligeqn Geegludes 10 - 17 % Tasasnudsdsugegadsanglu PCA Tnuausnues

a Q a

a9filszneaunan Adaptive capacity waz Sensitivity 1999313ARITNTT ANAIAL (317 4.37) Tuanied
A Nuetmunannnsnesuneliannivundu | Avde Adndiuiitiesndiuaranainuandy ;U7 4.36

dl v . . . [ a o A o 1 . dl
uay 4.37) Wa'ld Kaiser criterion Lilunmusiluni1siansnnaniaanaiau PCA TMuaAaInAn eigenvalue 7
NINN97 1 WAL WuedAUITNALUNAN Exposure, Sensitivity Was Adaptive capacity U89A9NIA

~ o = o a %

WATATEIINIT Hauaw 8, 13 uaz 9 Tuwa &9 PCA ynTnunsaniugainisnesunaauulslsmuls 75 %,
66 % WAY 62% UAIANNULTUIIUNIMNARINAIAL (ANT1971 4.2) @ mFua1uau PCA Tnumaas
a9AlsEnauNan Exposure, Sensitivity Waz Adaptive capacity 2849913 nazi@9ins1 NTAN eigenvalue
NINNTN 1 {1 7, 11 uaz 10 9 PCA ynlnuasannii aunsneduneauulsdsauld 69 %, 59%

LAY 64% ANNATIALU (AN9197 4.3) AINNANIIILATIZIAINEI 81aNA191AI1911U PCA TMNANHAN

1 '
= '

eigenvalue 81NN91 1 993l amnsnesuaANulslsulugudeyamnliludndauigendn Sednuau
PCA TunmwmaniifiganaNazinanAn@eniaA1uaniAn PC score sialll viailinalia PCA atieanlinaes
nuuulsivaeauuliesas uigiannsnesuteauulsUsudiulunflugudeyam
AMFUAN loading 478 eigenvector U9WsaT PCA TWNATIAARENNIAINUANINNT  Kaiser
. . 4 , . p .
criterion Tugues spider plot kaAslUNIALUINT 9 AN loading 18usiaL PCA TuuaTaugnalugluasen
dulszansandunufilluA AlEdpianiaua s sumnndniusidadunsesendng PCA T lalunmnils
| 1 o = s [ %3 1 d’ld o 1 dl v a o dl
LarATHLAarAtHIaedALTENaLVAN InLLNTDAILNUIRLEaY PCA Tnuanflansiasaiunaaneoieh
Tnawiuunatszniseausisndsall uazilafananne loading uazgluuslu spider plot a84usiay PCA

TunnlunnesAlsznaundnaeivaasdandnudn wudn PCA luusiazTuun Haonudiiuslusefugaiuung

frtivinil euanliesounuaes PCA Tuusarluun  Hanmoizanmiznedunsauasifuislsznisaes

AT.UAITUNT ANATNIA UATAT.BANU ANANA Page 4-44



| .
TA9aN19NNTIAIZIANNABUIANLATNTLITANAINIALIAINN AN T T RNl UNANG A

aaALlsznaunan Exposure, Sentivity Wz Adaptive capacity Winiis 1w PCA Tnainileredasmlsznay
AN Exposure @NMFUAINIARATATEITNIVTILALAINI AT AN UAAIN T UAIUNUIBIRNEIZ AN
wistluresluuazaunduluan wazaelfiuazmeaiaves ey mNAAU (MARuInT 9) Tuuned
PCA Tuanilsrededrilsznauvan Adaptive capacity 289ddadaandn wanannEufaunuimnentis
o = @ v a A a A a
210932AUNNIANEYe9TNTY W UAK (MANUINY 9) AN 4.4 war 4.5 AFUMeaTiReALNNRNTY
. 4 . . _ . U o .
AUANERIENIAALIULEIAT loading Tuwsar PCA Tuns @audouwnuilfuandiasasuneansusiane
WUtV eae9aA N s 18989ALlsenaL Exposure, Sensitivity was Adaptive capacity AaiildnIsAALaen
PCA e luuanieA1uInmiAN PC score uuﬁuﬁmmmuﬁﬂmmﬂﬁ Kaiser criterion Aananadinagiu azil
v o

9y aa A o 1% o e I3 o
m@m'ﬂmfﬂ‘w 1 PC score mmmmmvl,m @’]N’]’j‘ﬂLLZQﬁﬂ@ﬂ'ﬁm&mz@m@mﬂm%@\‘m\?ﬁﬂﬁ':ﬁﬂ‘ﬂ‘u‘ﬁ@ﬂ

Exposure, Sensitivity a2 Adaptive capacity ﬁmw@mugmﬂm:mmmfﬂ‘i_lﬁzgﬂuﬁ?lﬁm 7 WNNNNTL
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31N 4.36 A1 eigenvalue uazdndouanuutlsdsuluusiasinunues PCA duiuesdtlsznauman

Exposure, Sensitivity LLaz Adaptive capacity YBIANTAUATATETTNIND
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917 4.37 #1 eigenvalue uazdndauanuutlsdsauluusiazinunues PCA duitesdtlsznauman

Exposure, Sensitivity llaz Adaptive capacity 18993MIALITING
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F1979% 4.2 @gLluan13inedt PCA Tuasdsznauvdnaesdail CoVl AudLaaminuAsATassnse

a9AUsznaLuan | Anuau PCA Tuum? eigenvalue 8nnnan 1| Aanuudlstlsauianansnesunalé

AlaANNLLTU NG (%)

Exposure 8 75
Sensitivity 13 66
Adaptive capacity 9 62

F1979% 4.3 @gLluan13Aedt PCA Tussdisznaumndnaesdail Covi AuiLdaninaziiauns)

29AUITNALNAN A7l PCA Tuum?l eigenvalue 1nnan 1 Aannulstlsauianansnedunalé

FIRANUBLIUIIUNIUNNA (%)

Exposure 7 69
Sensitivity 11 59
Adaptive capacity 10 64
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1997 4.4 agUananeusilansuaes loading luusiar PCA ine Suiludounuinlfuanuay

apLNEANEZIaNIZAUlAfUTaIeIRIAlsENeY  exposure,  sensitivity LAz

adaptive capacity &195UaNITAUATATEITNIND

a9ALsznaunan| PCA ua? | dNUseRvinand s | funuiuanafeanso
Exposure 1 0.92,0.89 ANNLUIUTINTR LLAZAN LU WAN
2 0.96, 0.96 AnuautlszrnsuazaauaiaBeuluguTu
3 0.94,0.96 ANBIUETAIIDITNTBUAZIT AL AN
P PR . o
YRINUNAENFIRYNNITE
4 0.93,0.94 uaumsnIniiuduazansiteas
5 -0.90, 0.83 selfuazaneansaaIaNtNTY
6 0.56 WUnan1IANKIAN
o & Ao o v
7 0.60, -0.66 FLAUAYINIULINTDIN MR LA URIUAL
sgliannnnsiannuiviaaiien
8 0.97 ANNUUNLULYRL 7z TNg
. o A ~ o o &
Sensitivity 1 0.67, 0.68, 0.74, ATATAUNTITUILAZ AU NNITY FINTIINUN
0.84 auiNElaznaAENz T8N
o a v P \ =
2 0.77,0.83, -0.57 angniaLardndoudszainsiaingn 5 1
1 al
warN1Nna1 60 U
o A P ~ . o
3 0.65,0.77 ATITAUNLTLNALANTWNNTINHATUALUIASTN
A a oo
NAAUNNANNLNIZAN
4 -0.89, 0.89 ArngzannnuLazL3nANeane
5 -0.88, 0.89 ANBTULYBIAUNINLNRIFIY
6 0.71,-0.66 nsdgniiangduuazangenn
7 0.78,0.77 nstszaauazniamnizilgninldijalunng
Wnzign
8 0.79, 0.87 UathAuaztindmiunismizlgn
9 0.81,0.81 filalsnlilaanaanuazgaansziaRaunay
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AN39N 4.4 (FiR)

a9Flsznaunan| PCA Tnush | dudsc@viaand g | Funuiugaenadnene

Sensitivity 10 0.75 m%ﬁ?@uﬁﬂ@uﬂiﬁﬁuﬁu
11 0.70, 0.60 piadeufivingrunalfinareefmuesgumy
12 0.72,0.58 ‘EﬁNzﬁwﬁyugmmqmiLmeﬁLL@m%ﬁ?@u‘ﬁ'
SR
13 0.94 NNIAUARURTNN
Adaptive 1 0.82,0.86, 0.73 SEAUNTANE
capacity 2 0.98, 0.98 ARAVNANTIUAZINATE]
3 0.94, -0.60, 0.79 selfaasmuay aaliiananauasdngdou
ALENAL
4 0.68, 0.64 5 euRTlsnausia= vt
5 0.88,0.88 Fanthafaideud uimiganazansnizaes
AsaLATIRMINE i amENSs
6 0.83, 0.84 nMsRdausINLAZLATETNE
7 0.75,0.77 AAAIUAUNNITUAZLANNINEN
8 -0.77 AN EeLEmNTY
9 0.61,0.67 wanszanenaLazAndLszansisnnnin

60 TNHN9TIRLNAATALIATY
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F119797 4.5 agLlAnidnenuslaaruaed loading Tuusiaz PCA Tuun dailusdaunui fuaniuazadune
anenzenzfnelnfunilsresadslsznan exposure, sensitivity Waz adaptive capacity

ANMFLRINIADLITINTN

aFUszneLdn| PCA Tann?l | duszAvisanduriug | sunuiluansdednmos
Exposure 1 -0.89, 0.91 ] P e IR PRGN
2 0.94, 0.94 AnuutlsrrnsuazaaupiaBeuluguau
3 0.97,0.97 ﬁnwm:ﬁl&iﬁmmqmuu@zizﬁummg‘mm
TRaRRAEsRgNNIY
4 0.75,0.80 ANNLLTUIUIBE WA A UIUTUNWAN
5 0.88, 0.87 Srunumgmsnlioukeuazennitiads
6 0.67 a?m”‘umqwguiwmﬁgﬁﬁﬁmﬁmﬁq
7 0.72 ANUUNLULLB9LTETINg
Sensitivity 1 0.85, -0.89, 0.89, ﬁ”uﬁfaﬁmﬂm:miﬁmmmﬂEIIQ 9T
-0.69 i deuiliileawiduazdszansfinnnd: 5
fil
2 0.64, 0.76, 0.59 i deuiisznevandnnisinensuazinm
]
3 0.86, 0.86 frhazenruuaainaime
4 0.71,0.62 i deuiivualinazignéu iy
5 0.81,0.68 ﬁﬁmﬁ‘m‘]:fmﬂuﬁ%‘quLLﬁ\‘lLL@tﬂ@jﬁ‘ﬂ’imﬂg‘u
6 0.66, -0.68 filalsaliilaanaanuazaaasesa@aunau
7 0.72,-0.74 mﬁﬁ*@uﬁls’ﬁmww:ﬂﬂmeumﬂwwzﬂqﬂLmz
@mmwﬁ'mm:@mmmeiiwﬁqﬁu
8 0.62, 0.63 Tm3\1m’éwﬁ”ugmmqmmmwﬁmmuﬁmﬂu
uTINU
9 -0.52,0.77 @mmwmml,mmfiﬁﬁqﬁu
10 0.74,0.63 ma*@uLL@zgmmwLL@tLLWfoﬁﬂﬁ?LWﬁ:ﬂ@ﬂﬁi@i
\NENNE
11 0.50, -0.77 Sammaiauazafadauiiinnislszus
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A13799 4.5 (5i8)

a9Flsznaunan| PCA Tnush | dudsc@viaand g | Funuiugaenadnene

Adaptive 1 0.81,0.79, 0.65 STAUNNTANE
capacity 2 0.86, 0.84 nsildaudnuaziATatie
3 0.96, 0.95 AARVUNANINUAZ LW AT
4 0.89, 0.91 selFansmuay uardpdouauenau
5 0.88, 0.89 Fanthafaideud ugmiganazanenizaes
psaLATTvneviTanEEne
6 0.71,0.63 PN AN BN1ALAL AWTNNIFLLDITHTL
7 0.62, 0.65 Uszannsang 15-60 1 Ao luasilsnens
8 0.64 Lﬁﬂﬁﬂw%ﬁgﬂmmﬁz
9 0.54, 0.66 i deuiinnawuuasdndautsyansiilal
Fuilade
10 0.86 dndaulszannssnnnd 60 BaulUAfans
AgegATaLA
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47 uHufuazn1gnIzaALTINUNUae Exposure, Sensitivity LAz Adaptive capacity

vinnnsAuaniAn score sauluszALMYlinuewAazeALlszNaLNANTRIATE CoVI AMNKATIN

o

AraNLgniues PC score )N PCA MNATIARRBNLLMATINDA Kaiser criterion S9AN score 39uAINA17 15

runnsdiuanaliiianag ugas 0-1 fawmatin minimum-maximum normalization fawutin A ua AT

CoVI snuannsluung 3 vindia 3.3 Matiinalii score Tnanusiazasfilsznaunan agluginameaiuuas
= o Y v o o A a o o o & A |
a0 e Uil lun1sdni R uas U AN HIUENNINITA UL LT LLusa s TN T

Histogram 3117 4.38 W&AIN1INIZAEFAIBIAT normalized summed PC scores UD3ULAAY

v o o o = o o

a9ALsznoundnvessiail Covl Tugtlaanudduing A ufusandnuasdis ssns1Tuazdudnazidaums,

'
a9y

Il An Exposure score, Sensitivity score was Adaptive capacity score NANHUZANINTTANEFQ L

uan (positively skewed distribution) T9AIINDGIAAADUNINNAUEIIBIN1INTEANEATOANTIA

o v o & o

Tuaneh Agalndiv 1 Jponudduningsn (3U7 4.38) TaaAn score Ainnnanvidewindu 0.7 Hdndaw
k24 1
128N 3%

! ) - o o = g o o o A A gy a o
AN score TANLFAAZANALITENALVANTRIATT CoVI 1 mM’Wﬂu’]VL‘]J‘WVI’]LLNuVILW@I“H@ﬁU’\EI@ﬂﬂmz

nsnszanefadeiiuiizesesdszneumanTe s umA muﬁ?ﬂﬁ%mmuﬁﬁm score  uusiaz
BIALTENALNANUBIAINHABUUAN @jﬂﬂdﬁ‘ﬂﬁﬁ;’mdﬂﬂﬂaﬁ@LLE‘?JULﬁEIUﬁU‘I;N“Hu%‘Lﬂu@V\iWS/m gﬂ‘ﬁ' 4.39 - 4.44
LAAIUEUTIAN score TaduAazasflszneLmdnTassass i Tnean Exposure score yasEaIsInin
dnulnny (W1nndn 87%) AAntiaendn 0.4 snuuneguauiiatgandnUng ‘Emmwn:@ﬂwﬁ'mmﬂu@”ﬂufﬂ

Rz Neaua e ludnatnslznawazanatining (317 4.39 waz 4.42) @9 Exposure score &

a

AgananstapNidenuazlanmanisduiauasitlafunudadaanainaindefifnegdainid - sauasie

al

¥ o < p o o S o o = p
HAILASANNNE VBN TNT UL ﬂ%ljluﬁ‘tﬁ‘]_l‘ﬂ@j\‘iLN@LﬁﬂHLWﬂHﬂUﬁN%uﬂuﬂ 139N 4.6 WAL A1971N9N 4.9 '&’g‘ﬂ

P TAYNTUIUAINTAUATATEITNINT LAY AT ARLITININARAT Exposure score 494 10 uaLusn tae

1
=l

2NBRINUAZENNBUNLEN HAUUgNIUNRAT Exposure score g4/ 10 UALILIN N1NTGA (A9

4.6 WAY A3199 4.9)

¥
o 1

AINUHUN - Sensitivity score U8AINIAUAIATIIINGT WUINHTUMANLTNTUNAtRLRAT8EN

nzaiAY score gendn 0.6 lusnalnwily aNeLHey 81NeVINAIAT UATEINERTA TILNTDIAN

v 2
o A

wWeznnesguawin seladaananuaznisasuudlasdinusine o (U 4.40) %9l gluuumAonw
wWeznneesguaudunmlianunui - Sensitivity score HAYNABAARBIALNANIIANENEWT] TTTYDS
ANABUMANTBNTNTUMAT Ss UL Asa s TN Rena Taalenizatnetie nsdazanade Aau

ANUAZARBINATA (FMsanneng, 2545; MANSA, 2546; Arunrat, 2008; Trisirisatayawong et al., 2010)
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uanaNil A1 Sensitivity score Ngand1Un danuluunaguauznuneunaveesdanda liuinsne

YA BNDRIN uAzALNBE19Nans (117 4.40)

U

AMILSMTnai@ams wuuRF Sensitivity score daulvny (95%) Hetieend 0.4 iuiReail
‘. o . v a A . :
iU Exposure score (§UN 4.42 uaz 4.43) adalafiony Amgandidnd Usngluuneguauluginesi
FZINEL AINANUNANTAN BNBulAdENT uazaneuNlnfEan (317 4.43) AN Sensitivity score 444
10 guAUuINUeYIAedminagllumnsan 4.7 uaz 4.10

ANNABUVIANTRIBIALIZNALIANY Adaptive capacity 189MIA8999nIA NUINRANEUEN AR ARS
i NAN9AR adaptive capacity score @2ulry (WINNI1 90%) HAAINGN 0.4 TeuapsieszALNTLTLAY
\Haansnna Ny nATteeivassdandn wudnagluszAuandidng (qUR 4.41 uay 3U7 4.44) aeinalef
M WUAY adaptive capacity score g4lULNTNTUIUANNDINAY B1NBFAUNYALT B1NBATUANT B1LND
= ° o o o = = = & = o @ 1 o a e
desluey  wazewnel inwilineddandnuAATIsINGT  TuAANTNTWI]  Annsdiudsiesduiunlu
FTALAN (JUN 4.41) A wFuRsudinani@an quaunissiuaNatnsnlunisliusiage (A1 Adaptive
capacity score g9) Wulunanaane anEUAINBLNNART SINBWUNAITATN LATE1LNDARDALTAN (J1I7

4.44)  eTegNtWlUaINIAUAIATIITNITUAZAINIARLITUNINAAT Adaptive capacity score §94a 10

AN UaR9l1ANI9N 4.8 LAY 4.11

48 AN Exposure, Sensitivity LLaz Adaptive capacity 1aaeluszAuaILNa
o O dl dl o o a dl” dl v 1 1 &
UBNAMNNITAANWHLTLNA UAPIANHTUENNINIZANLFITINUNLEY AN score TUlFazasALsznaL
o { o o 2 8% . dll Y a = XK [
NANTBIANMNARUVAN  9dnnTninldmsneiifing spider plot e ldetunaTaudieuieszAuAIK
uwAnsinsaBeegALlsznal Exposure, Sensitivity WAy Adaptive capacity $xWiNgNTy AILA 1isa e Tu
ddﬁl ¥ o a e = o 1 u’/j & o |
sl B sidTaufeusTAUANNLANANTRITIA Na AL N UNA NI Y A N A WIAAN 11
srauange IneldAedsseAuen ez Exposure score, Sensitivity score Wa¥ Adaptive capacity
score NNAAN spidar plot AaL@nslnIANWINT 10
NANN9LATIET WUdNaALsTnaLANAaLANTINATNaIAL s na L NI ALIANN ARNTIIA A9
a o I I o o aa// & a 1 dll = o O dl
Hanwouzliunnsieiunnin Tae score aawitaneAlsznauiAganduia Faumeuiugneduly
ANiAUAIAIEITNIT Aa anetnnily sneseuniyad eneauen wazdneilng duiudandn
a | = ° ' = ° , @ ~ ~
RUTINIT A1 score HAgeluanavazinsLLarenaLatzng aghelafieny nawsunsuluainad

@wnndn  uluseiumuaseanyiiny enauiuszAlAMNLANGNT8999ALENALINANTBIANABLNANT

o & A - . & o @ o & d -
TALAUTY AN ANAL TN LUANINANANUTIUA N UL IANIZNUN (place-specific wag local)
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FAMIAUATATEITUINE
0.6 0.8 06
0] c c
3 ] o
oy 3 3
] 4 g
E & £
> o o
= =2 =
© = Z
ko) 2 =
14 o &
1 I | I | T ‘ T ‘ ‘ | | ‘
02 0 02 04 0.6 08 1 1.2
-0.2 0 02 04 068 08 1 1.2 ]
Normalized summed PC scores of exposure N lized 4 PC ; itivi 02 0 0z 04 06 08 1 1.2
omalized summe scores of sensitivity Normalized summed PC scores of adaptive capacity
RNIPALLTUNT
0.6 0.6 0.6
g g 5
g 5 5
= ] S5 0.4 —
[5] (=2 o
& 2 o} |
@ Y=
2 S g
k= 3 % 0.2 —
x ; 4 i
N T 0 — T
02 0 02 04 06 08B 1 12 02 0 02 04 06 08 1 12 02 0 02 04 06 08 1 12
Normalized summed PC scores of exposure Normalized summed PC scores of sensitivity Normalized summed PC scores of adaptive capacity

gﬂﬁ 4.38 Histogram 2424 normalized summed PC scores
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3171 4.39 A1 Exposure score 18499 IAUATATIIINI

£
a 1%
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9191 4.40 A Sensitivity score 2844IMIALATATEIINI T

£
a 1%
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9171 4.41  F1 Adaptive capacity score 189RIUIAUATATEITHIN

£
a 1%
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9171 4.42 A1 Exposure score 1993INIARL TN

]
£
a 1%
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3191 4.43 A1 Sensitivity score 284A9MIARLITNNI

]
£
a 1%
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917 4.44 P Adaptive capacity score 189U ARLITUNG

£
a 1%
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P = Lo v o ~ A o o
191NN 4.6 ﬁ"]ﬂﬂjﬂﬂﬁallll’]usluq(iﬁqﬂuﬁ?ﬂ?ﬁ??ﬂiqmmmﬂq Exposure score 23\122@ 10 AUALILLTN

A2 AR nairinu
a v o
YRS neiilem TINUARDITU
YRS neitlam tinupaad e s
a v o
A neitlem i1ud9lng
a v
A4 nedlen TR RSTLIER
= v v
OYRN nzitlem TUNNAA
At A1a TINUUNDN
o A v 1
ALNALHAY Unwu TINUNTN
o v all
AUANN nnlau TINUATETTN
NG onluny TINUTAEI AN
o = v o '8
BILNBLNAY nuu LUAIUAUNT

F1979% 4.7 eTangtinuludindnuasATassnsTNae Sensitivity score g9gn 10 dusLILeN

AN AIUA i
USGN vy fiurin
81814 119AN fiuuenmen
elugy 1f3n tuaszunanlusi
A \ndiag) tnuvjadunuan
#19NA19 uangna iy
2979 WA fiudinemaneann
Vjaa TGN finuniie
A1ia viala inueein
USGR UINALAU fihuaendaa
valugy 15n tiulaies
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A2 AR nairinu

AUANN YUNZLA TUANATIURN
= 1 1 v
meslvny LIty tungang
NG onluny tihunnluny
Unwils VIR finullanaAang
NG onluay tiutinemn
1 a Cs a v U %
fauNyat] Aumn TNuaNGaENAN

a Cd a 2 al ]
fauNyat] Aumn TINUAT W
97i1n30d vjalng tiuvjeing
o 1 v A =<
#lnsg gaN TINUAD I
wies el STRITTEnY TINULNNDIAN

)~ o I v o = o
713799 4.9 mm@mﬂmu’lmqmmﬂ:m\umﬁ‘m

T Exposure

score §4gA 10 AUALILIN

AN AIUA nyrinu
STNIEN RNGRRY finuaeIAang
YAzINeL YinmziAgL tIulanang
1lzng ANPADY finuAaagLasTy
19tleng TRNSIEAN thullgupansene
1etleng SR tinupaasdndi
unateny unadeny fiunaasHyn
SN RNGRRY tINuAaRIANIIE
SN RNGRRY TINUARBILANTND
SN RNGRRY TINuAARINENGS
TN N unetlzng tiudaneaaasenaide

AT.UAIAUNT ANAINTA LATAT. AN ANANA

P = Lo v o ~ A ) ) o o
F1919N 4.8 ﬁ"]ﬂmﬂﬂ?;l]'ﬂ’]uiu@@ﬁqmuﬁ?ﬁ?ﬁ??ﬂ?qmmﬂﬂq Adaptive capacity score @J\?@aﬁ 10 AUALILLTN
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~ = 1y v o N S e o o
;199N 4.10 ﬁm@mgjmuslummmmammwum Sensitivity score ANgQn 10 AUALILIN

ALNa AUR e TR
1 a 1 a v 1 = o
YINRZLNL YNRZLNEIU TINUANLERAN
a U v = %
NUHANTAN LT R 1 T39I
1 = 1 a v
YINRZLNL VNRZLNEIL TINUARBINZUNA
wilagenn VOV RIEN SHRLTARS!
09) £Z o
e ARLLNIZNN TINUAREY 21
1191lzng ADIAAD TNUARDILANTND
09) £Z o
e ARULNIZNN TINUAADIININ
1 = 1 a v
YINRZLNL YNRZLNEIL M O
1 = v o
YINRZLNe ARDIAZLNTN 118990 5m 11
BNNALHD NI thuvingg

A9 4.11

seaeuyiinuludsndnes@emnanilAn Adaptive capacity score 448 10 SUALILIN

AN AUA i
wilageng i 194 TIUNANS
al v al

Y 9izng NONAR TNUANBIVONAR

1 a a £ =
yiNmzLneL RGN TINUARDIAZLALL
INTANEU R Tiunna
wilagenn fndnlsg TNUHUAEAD
wiageng Ja€l1 TINUUUBILAY
TN 192N tnugnaulszdnsge
wilageng indn 194 i1l

¥ = = ¥ ' o '
{INuing PUBIALUN Tiusna1999 1t
ANNALND 19LAE TR

AT.UAIAUNT ANAINTA LATAT. AN ANANA

Page 4-64



| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

4.9 AU CoVl SELAUTNTULDININIAUATATETTNIITURZININDLLTUNGT UazN1TUUANA
Histogram 124 G CoVI NIANKATLANN Exposure score, Sensitivity score WAy Adaptive capacity

score WARAIIUZLIN 4.45 uaz 4.46 tadatl CoVl Aanana Tk unsdiuainaineliifiFegluge 0 - 1 fiag

a

o

WATA minimum-maximum normalization  NANNSANHINLSATE CoVI T8AUTNTUIBINIIABIRNTAT

o % =2 o = a o = o o A N =
ANTTUSARNEAAINL LL@%NQ‘]JLL‘]_I‘]_Iﬂﬂﬁ‘LL@ﬂLL@\‘iLLUU‘L]ﬂm Imﬂmﬂ]u CoVI 1RINNIAUATATETTINTIT NATAITND

'
1 = 1

49qnagflutag 0.5 - 0.6 (U 4.45) lwanuendandnaziiams HaAraungegeatluges 0.6 — 0.7 (FUN

4.46) 91N 4.47 uaz 4.48 uansANNANNUSIENINeANATE CoVl uazAN Exposure - Adaptive capacity

o o K

= o < A v o o Yy S R S ay %
Fenudnsulsitaesiinnudniufidadunssedalied Aty doflundngnuntuduirnusennfesaes
o [ (3 o ! = I o
st CoVl AuasAtlsznaunanaapuasunani ilunisaiuan
wuAal Covi lugil 4.49 uay 4.50 wAMIANHUEZAYINABUMANITTNLT szALmyTiInuL09
oo o coo o 4 de e g o o
FaninuAsAdosTNITLAzA IRz Geunuiisanann Wunisfeuriuaesunun Exposure (317 4.39
o " o o | | o
WAY 4.42) WHUN Sensitivity (3UN 4.40 uay 4.43) ULaTuHUN Adaptive capacity (FUN 4.41 uaz 4.44)
° o % 1 o dl
ANNAIAL HoadnnnasineAuanslugili 3.13
o oo ! ' 9 e e ~ S o ! -
AINUNUAATHE CoVI wudnguaudoulnnludsninunsAsassuss  HezAumanuaaunanlunneg

Und Tnadaraail Covl aflutag 0.4 - 0.6 (317 4.49) TunnueNguauRRsrAUANNABUNANGININLUNG (AN

1
=

ptl CoVI §anan 0.6) wuluiuiunanazuguwn wazanatnnils Teuanuanafousad Covi & wuand

1 2
{ a '

P = A A A o @ Ad Aaa ! | e
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1.3.1 0.0 0.0 -0.1 -0.1 0.0 0.5 0.0 0.0 0.0 0.1 1.0

1.3.2 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.0

1.3.3 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 1.0

1.4.1 0.0 0.0 -0.2 -0.2 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 1.0

1.4.2 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 -0.1 1.0

143 0.0 0.0 0.0 -0.1 0.0 0.0 0.1 0.0 -0.1 0.1 0.0 0.0 0.0 0.1 0.0 1.0

1.4.4 0.0 0.0 0.0 -0.1 0.1 0.1 0.1 0.0 0.0 0.2 0.1 0.1 0.0 0.1 -0.1 0.1 1.0

]
£
a o
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a 7 ' a { ¥ da  a
Iﬂ5\1ﬂ15ﬂ15'3lﬂ51$Wﬂ31“@E]LLW@llLlazﬂ”ﬁﬂi3Llluﬂ'JnJLaﬂ\iﬂ1ﬂﬂ1'33ﬂ'ﬂu?ulﬁ\?ma\ip‘luiuﬁuﬂﬁﬂqﬂ

A NdNTUSszdvsatluasfilsznaunan Sensitivity 2093a1301AIATEIINT AuUARL W IEFA U IANANALS WAL AuaumsTinuisunn (1,531)

o 211 212 213 214 215 216 221 222 223 224 225 226 227 228 229 2210 231 232 233 234 2441 242 243 244 245 246 247 251 252 253

211 1.0

21.2 0.0 1.0

213 0.0 0.0 1.0

214 -0.1 0.0 0.0 1.0

216 0.1 0.0 0.0 0.0 0.3 1.0

221 0.1 0.0 -0.1 0.1 0.0 0.0 1.0

222 -0.2 0.0 0.0 0.2 -0.1 -0.1 0.2 1.0

223 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.3 1.0

224 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1 0.0 1.0

225 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.2 0.0 1.0

226 0.0 -0.1 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.2 1.0

227 0.1 0.0 0.0 0.0 0.0 0.0 0.2 -0.2 0.0 -0.1 0.1 0.1 1.0

228 0.2 0.0 0.1 -0.1 0.0 0.0 0.1 -0.2 -0.1 -0.2 0.0 0.0 0.2 1.0

229 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.1 -0.1 1.0

2210 -01 0.1 0.0 0.2 0.0 0.0 0.1 0.3 0.2 0.0 0.1 0.1 0.0 -0.2 0.2 1.0

231 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

232 0.0 0.0 0.0 0.1 0.0 0.1 0.2 0.0 0.1 -0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.0 1.0

233 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 1.0

23.4 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1 -0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.0 1.0

]
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a 7 ' a { ¥ da  a
Iﬂ5\1ﬂ15ﬂ15'3lﬂ51$Wﬂ31“@E]LLW@llLlazﬂ”ﬁﬂi3Llluﬂ'JnJLaﬂ\iﬂ1ﬂﬂ1'33ﬂ'ﬂu?ulﬁ\?ma\ip‘luiuﬁuﬂﬁﬂqﬂ

ANNANRUS sz luesAUszneuuan Sensitivity 209499 AUATATETTNT (5iB)

il 211 212 213 214 215 216 221 222 223 224 225 226 227 228 229 2210 2341 232 233 234 241 242 243 244 245 246 247 251 252 253

241 01 00 00 00 00 01 00 03 01 01 00 00 00 03 01 02 00 01 00 01 10

242 04 00 00 01 00 00 00 05 02 00 01 00 02 05 00 03 01 00 01 00 02 10

243 00 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.3 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 1.0

244 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 1.0

245 0.1 0.0 0.0 0.1 -0.1 0.0 0.3 0.1 0.1 -0.2 0.0 0.0 0.1 0.2 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.1 -0.1 -0.1 1.0

246 00 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 1.0

247 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.0

251 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.1 0.0 0.0 0.1 -0.1 0.1 0.0 -0.1 0.1 -0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 1.0

252 04 0.0 0.0 -0.1 0.0 0.0 0.1 -0.2 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.2 0.0 0.0 0.1 0.0 0.0 0.0 1.0

253 -03 0.0 0.0 0.2 -0.1 -0.1 0.1 0.5 0.2 -0.1 0.1 0.0 -0.1 -0.4 0.0 0.2 0.0 0.0 0.0 0.0 -0.3 -0.2 0.0 0.0 0.1 0.0 0.0 -0.1 -0.2 1.0
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pNANTUS sz I wATtluasfilsznaunan Adaptive capacity 199991IALATATEIINIIT AuUaEN IE A WIMANANTLE WAL AnuaunsTinuiaunn (1,531)

AU 3.1.1 312 313 314 315 316 317 318 321 322 323 3.31 332 333 334 335 341 342 343 344 345 346 347 348

3.1.1 1.0

3.1.2 0.1 1.0

3.1.3 0.2 0.1 1.0

3.1.4 0.2 0.1 0.1 1.0

3.1.5 -0.2 0.0 0.0 0.0 1.0

3.1.6 -0.3 0.0 0.0 0.0 0.1 1.0

3.1.7 -0.1 0.0 0.0 0.0 0.1 0.3 1.0

3.1.8 0.1 0.2 0.1 0.1 0.0 0.0 0.0 1.0

3.21 -0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.1 1.0

3.2.2 0.0 0.0 0.1 0.1 0.0 0.0 -0.2 0.0 0.4 1.0

3.2.3 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.5 -0.1 1.0

3.31 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.1 -0.1 -0.1 0.1 1.0

3.3.2 -0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.2 1.0

3.3.3 -0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.4 1.0

334 -0.2 0.1 0.1 0.1 0.1 0.2 0.0 0.0 0.2 0.1 -0.1 0.2 0.3 0.4 1.0

335 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

341 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 1.0

342 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 -0.1 0.1 0.0 0.0 0.0 -0.1 0.2 1.0

]
£
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ANNANRUS sz luesAUszneuuan Adaptive capacity 289491 AUATATETTNT (5iB)

Fnl 311 312 313 314 315 316 317 318 321 322 323 331 332 333 334 335 341 342 343 344 345 346 347 348
343 0.0 0.1 0.0 0.0 0.1 0.3 0.2 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.1 0.1 1.0

3.4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

345 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 1.0

346 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -01 0.1 0.0 -0.1 -0.1 0.0 0.0 1.0

347 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.2 1.0

348 0.2 0.1 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 -0.1 -0.1 0.1 0.0 0.0 -0.1 0.0 0.1 0.0 0.0 0.0 -0.1 0.0 0.0 1.0
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A NANTUS sz ATl uasfilsznaunan Exposure 1893313 AR2ITIMIN AUt lEA A NANRLEVINAY AnuumyTinuiaus (875)

1.11 1.1.2 1.1.3 114 1.21 122 1.2.3 1.24 1.2.5 1.2.6 1.31 1.3.2 1.3.3 1.4.1 1.4.2 1.4.3 1.4.4
1.11 1.0
1.1.2 0.4 1.0
1.1.3 0.0 0.1 1.0
1.1.4 0.0 0.1 0.4 1.0
1.21 0.0 0.0 0.1 0.0 1.0
1.2.2 0.1 0.1 0.3 0.0 0.1 1.0
1.2.3 0.0 0.0 0.0 0.1 0.0 0.0 1.0
124 0.0 0.1 0.0 0.1 0.0 0.0 0.5 1.0
1.2.5 0.1 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 1.0
1.2.6 -0.1 -0.1 -0.2 -0.2 0.0 0.1 0.0 0.0 0.0 1.0
1.31 0.0 0.0 0.2 0.0 0.1 0.5 0.0 0.0 0.0 0.1 1.0
1.3.2 -0.1 -0.1 -0.1 -0.4 0.0 0.1 -0.1 0.0 -0.1 0.1 0.1 1.0
1.3.3 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 1.0
141 -0.3 -0.2 -0.1 0.1 0.0 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 0.0 0.1 1.0
1.4.2 -0.2 -0.2 -0.1 0.1 0.0 -0.1 -0.1 0.0 -0.1 0.1 -0.1 0.0 0.1 0.5 1.0
1.4.3 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 -0.1 0.0 -0.1 0.1 0.0 0.0 0.0 1.0
1.4.4 -0.1 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.1 0.1 0.2 0.3 0.0 1.0
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A NdNTUSszdsatluasfilsznaundn Sensitivity 2093930RIEUNIT AMUIUFIDLNT EATUIUANNANRUS WinU arusumyiinuianue (875)

o 211 212 213 214 215 216 221 222 223 224 225 226 227 228 229 2210 231 232 233 234 2441 242 243 244 245 246 247 251 252 253

211 1.0

21.2 0.0 1.0

213 0.0 0.0 1.0

216 0.1 0.0 0.0 0.0 0.1 1.0

221 0.0 0.0 0.0 0.0 -0.1 0.1 1.0

222 0.1 0.0 0.0 0.0 0.0 0.1 0.3 1.0

223 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 1.0

224 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 1.0

225 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.3 0.0 1.0

226 0.1 -0.1 0.0 0.0 -0.1 0.1 0.3 0.1 0.2 0.0 0.3 1.0
227 -0.1 0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0 0.1 0.0 1.0
228 0.1 -0.1 0.0 0.0 0.0 0.1 0.1 -0.1 0.1 0.0 0.2 0.2 0.0 1.0

229 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 0.0 0.1 0.0 0.2 0.3 0.2 0.2 1.0

2210 00 0.0 0.0 0.1 0.0 0.1 0.2 0.3 0.1 0.0 0.0 0.1 0.0 0.0 0.0 1.0

231 -0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 1.0

232 0.1 -0.1 0.0 0.1 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.1 1.0

233 -0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 -0.1 -0.1 0.0 -0.1 0.0 0.0 0.2 0.0 1.0

23.4 0.0 -0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.0 -0.1 1.0

]
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a 7 ' a { ¥ da  a
Iﬂ5\1ﬂ15ﬂ15'3lﬂ51$Wﬂ'JnJQE]LLW@llLlazﬂ”ﬁﬂi3Llluﬂ'JnJLaﬂ\iﬂ1ﬂﬂ1'33ﬂ'ﬂu?ulﬁ\?ﬂla\iﬁluiuﬁuﬂﬁﬂqﬂ

ANNANRUS sz luesAUszneuuan Sensitivity 2e94aninasidaun (se)

2
=0

211 212 213 214 215 216 221 222 223 224 225 226 227 228 229 2210 2341 232 233 234 241 242 243 244 245 246 247 251 252 253
241 0.2 0.0 0.1 -0.1 -0.1 0.1 0.2 0.1 0.1 0.0 0.2 0.5 0.0 0.4 0.2 0.0 -0.2 0.0 -0.1 0.2 1.0
242 02 -0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.2 0.5 0.0 0.4 0.2 0.0 -0.2 0.0 -0.1 0.2 0.4 1.0
243 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
244 00 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 1.0
245 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 1.0
246 00 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 1.0
247 00 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
251 0.0 0.0 0.0 0.0 0.1 0.1 -0.3 -0.3 0.0 0.0 -0.1 -0.2 0.0 -0.1 -0.1 -0.1 0.0 -0.1 0.0 0.0 -0.2 -0.2 0.0 -0.1 -0.1 0.0 0.0 1.0
252 03 -0.1 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1 0.0 0.2 0.4 -0.1 0.4 0.1 0.0 -0.2 0.0 -0.2 0.1 0.4 0.5 0.0 0.0 0.0 0.1 0.0 -0.1 1.0
253 02 0.1 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 0.0 -0.1 -0.3 0.2 -0.2 0.0 -0.1 0.1 0.0 0.1 -0.1 -0.4 -0.3 0.0 0.0 0.1 0.0 0.1 -0.1 -0.3 1.0
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A NdNTUS sz I sTiluasfilszneunan Adaptive capacity 999993ARZ1ENIT ANUIUFID LN HEAIMINIANNANRUS Wil A wrumyTinuiaune (875)

AU 3.1.1 312 313 314 315 316 317 318 321 322 323 3.31 332 333 334 335 341 342 343 344 345 346 347 348

3.11 1.0

3.1.2 0.0 1.0

3.1.3 0.0 0.0 1.0

3.14 0.0 0.0 0.5 1.0

3.1.5 -0.1 0.0 -0.1 0.0 1.0

3.1.6 -0.1 0.1 0.1 0.1 0.1 1.0

3.1.7 0.1 -0.1 0.1 0.1 0.0 0.1 1.0

3.1.8 0.0 0.2 0.0 0.0 0.0 0.1 -0.1 1.0

3.21 -0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 1.0

3.2.2 0.0 -0.1 0.0 0.0 -0.1 0.0 0.2 0.0 -0.3 1.0

3.23 -0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.2 0.0 1.0

3.31 -0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 -0.1 0.1 1.0

3.3.2 0.0 0.0 0.1 0.1 0.1 0.2 0.0 0.0 0.1 -0.1 0.1 0.1 1.0

3.3.3 -0.1 0.0 0.1 0.2 0.1 0.1 0.0 0.0 0.1 -0.1 0.1 0.1 0.3 1.0

334 -0.1 0.1 0.1 0.1 0.1 0.2 0.0 0.0 0.3 -0.2 0.2 0.1 0.2 0.2 1.0

335 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.0

341 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.2 0.1 0.1 0.1 0.3 1.0
342 -0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.3 0.1 0.1 0.2 0.2 0.2 1.0

]
£
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ANNANRUS sz luesAUszneuuan Adaptive capacity (58)

311 312 313 314 315 316 317 318 321 322 323 331 332 333 334 335 341 342 343 344 345 346 347 348
343 -0.2 0.0 0.1 0.1 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.3 0.3 1.0
3.4.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.2 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -01 1.0
3.4.5 0.0 0.0 0.1 0.0 -0.1 0.0 0.1 0.0 -0.1 0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 1.0
3.4.6 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -01 0.0 -01 0.0 0.0 1.0
347 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 0.0 -0.1 0.1 1.0
348 0.0 0.1 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
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aadyaz ' o o A ° [ o A
ADALLANAULRIUARE AL T1A9ATH CoVI ANTLAINIAUATATE TN

ANLRRE

asAilsznauuan asAilsznausas A e APNER | ANENER
1. medudanudadend@es | 4 4 fuanaamnantiannie | 1-1-1 Smaudaudaadsluszudnd 2548-2551 AR 2.1 0 18.0
(Exposure) ) . B A Vo ;A
(Climate hazard) 1.1.2 aquaugnnaie/mag lrTaauiane lusendnetl 2548-2551 G 1.9 0 16.0
1.1.3 Andavuuninsguadsresiuniinieadang ey - 9.7 5.0 176
5e19N4Ll 2550-2552
1.1.4 Andauuuninsguadsresdiusuiulnniadansney ] 71 35 113
5e194Ll 2550-2552
1.2 dszrnsuazitlssina | 1.2.1 Annuvuiuduaesilseming pusials 1.6 0.0014 715.0
(Population/Geography) i P
1.2.2 AMuutlssanavianun AL 544.4 20.0 3121.0
1.2.3 ANHOLNAIIDINE TN JEALUATLIUL|  0.69 0 3.0
1.2.4 3zAUAMNTULII TN UTIAeNsiagnnsie anaituariaunan | scAuAzuul| 166 0 3.0
1.2.5 3TAUANTUULITDINUTLAEFIRA A seALATIUL|  0.19 0 2.0
1.2.6 WWMAELNLIN TN syAuAzUML|  0.17 0 1.0
1.3 TAseasanugu 1.3.1 aruauaFaBauluguawmiinn WA 153.4 50 | 1053.0
(Infrastructure) o D oa dew Py
1.3.2 dndauaiaFaunldfindszinaeaviall % 57.0 0 100.0
1.3.3 Auulsaanuluguau Ts991u4 0.14 0 20.0
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aa dl’l v ' o o A ° [ o A !
ANALLANAULDIUAR AL T189ATH CoVI AMUTLAIUIAUATATEITHIN (51B)

ANLRRE

avAlsznaunan avAlsznausas AT nilog ANER | AR
1. sdudaturladedas | 1.4 ANNNNLATEINA 14.1 mellEsefousanuads 1N 5637.0 1623.0 | 15433.0
(Exposure) (Economy) \
1.4.2 Ald[dnanaineausanuLadE U 4244.0 1383.0 | 7583.0
1.4.3 dndaunsaBeufitseliannisiianuiviesfien % 1.35 0 67.6
1.4.4 dadauduniaondnluanuyiinu(ainayaeunsn/gniv) % 54.0 0 100.0
2. ANaaulug 2.1 qunwaunse (Health) | 2.1.1 ansinainresiAnsiatlssaing 1,000 A AL 2.4 0 22.0
(Sensitivity) o
2.1.2 AuulAsaai g NN sunmne WU 0.72 0 13
2.1.3 NIQUARIUAININ (BMFIN19ANLTaLLANGD 100,000 AL) AL 0.2 0 7.0
2.1.4 ﬁmmumuﬁmﬂumg'ﬁmﬁiﬂﬂixmm‘vimm % 1.2 0 10.9
2.1.5 annuiilaedisalanldiaenean A 0.6 0 80.0
2.1.6 anuiiloefinalsngaanszinaaunau AL 1.2 0 77.0
2.2 INHAINTIN (Agriculture)| 2.2.1 AndauniBauiilssnanendnnnanens % 67.0 0 100.0
2.2.2 ndaunfaBeuiivaun % 255 0 100.0
2.2.3 dndaupaFeuinmanmnslugos quis % 4.2 0 100.0
2.2.4 fndaupfaieufivanistsya % 2.1 0 100.0
2.2.5 dndaunadeuignitalsengdu % 4.3 0 100.0
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aa dl’l v ' o o A ° [ o A !
ADALLANAULRIUARE AL T1A9ATU CoVI ANTLAINIAUATATE TN (51B)

ANLRRE

avAlsznaunan avAlsznausas AT nilog ANER | AR
2. Anugaulun 2.2 \NuAINIIH (Agriculture) | 2.2.6 dndaunFaiFauntgniteliangann % 2.9 0 100.0
(Sensitivity) , 5
2.2.7 dadauaiameuniiasuna s e % 19.2 0 100.0
2.2.8 AndaupiaBeuiiTnaaunnsiamua % 41.0 0 100.0
2.2.9 dndaupadeuignliEuguiomme % 12.9 0 98.6
2.2.10 dpdaunTrdeuiianedng % 19.9 0 98.6
2.3 UMAST (Water) 2.3.1 ApdrunFdeuliminazennnuLaziBIN AR ENnanaa ATl % 97.6 0 100.0
2.3.2 Srunutetiauuazleiunmares e ey 18 0.61 0 2.9
2.3.3 dpdaunadeuiiiinlineiResnaesi % 97.5 0 100.0
2.3.4 dpdaunadeufitidmiunamzlgnlaiifeame % 6.6 0 100.0
2.4 faFinan (Ecology) 2.4.1 dadauinunaesguauninagusouii AYL 0.43 0 1.0
2.4.2 Thieniny AZULL 0.33 0 1.0
2.4.3 $AUANNIULIRIN I ATzl AT 0.04 0 3.0
2.4.4 dadauresaafeui e sijsduridlunianizlgn % 14.6 0 100.0
2.4.5 dadauresafaleuiliamsijanilunianzlgn % 56.9 0 100.0
2.4.6 ﬁﬁuauLLudqfﬁaqauﬁﬁﬂmmwmmmu N 0.87 0 35.0
2.4.7 ArnuunaninEs AT wWldlimanzan X 0.15 0 80.0
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aa dl’l v ' o o A ° [ o A !
ADALLANAULRIUARE AL T1A9ATU CoVI ANTLAINIAUATATE TN (51B)

ANLRRE

avAlsznaunan avAlsznausas AT nilog ANER | AR
2. Anugaulun 2.5 AAN-LATIH A 2.5.1 MglisnaesgurusenunvesguTy (Ananwlunisaw) un/ls 1931.0 58.3 | 26978.0
(Sensitivity) (Socio-economic) o aa ¢ 4
2.5.2 dndauilsetinimNenym1ndn 5 1 % 5.6 0 13.1
2.5.3 dndautlszannsiieny 6o Yaull % 15.3 0.8 51.3
3. ANaNInlunng 3.1 Taseramedamuuas 3.1.1 8RNI % 63.5 40.4 94.0
U5usa (Adaptive 1gza1ns (Socio- T T
0]
capacity) demographic profile) | 312 dadowionthefaGauniduimdgs % 5.2 0 67.1
3.1.3 dndrunAnasellszainaianun % 49.4 27.7 62.0
3.1.4 AR4IN AT FDLNATE % 98.5 38.2 163.3
3.1.5 dndautlszaineang 15-60 T Nlsznavendnuariisgli % 52.6 0 100.0
3.1.6 dndaumFaireunisnauduazsnuainadlas % 110.4 0 200.0
3.1.7 dndaumFaFaun iR AU % 81.6 0 100.0
3.1.8 dndaumraupfINEanee niing venviTauanneiy % 10.1 0 72.7
3.2 LATEgNA (Economic) 3.2.1 :elfpainuegumy U 5637.2 1.623.0 | 15433.0
3.2.2 dndsrAnsmnuldianania (Gini coefficient) - 48.4 38.7 65.9
3.2.3 dadauAueINaL % 8.4 0.2 44.8
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(%

aa A 2 1 o o o o o [ % =l 1
anFLLAIANTRSUAALFALLTIaATH CoVI AMTUAINIAUATATEIING T (5iR)
o o P o o ' ' =] T o '
a3Alsznauuan 23AlsENaUTaY AT el ALRRE | APNER | ANENER
3. ANANNT NN 3.3 NN3AN® (Education) | 3.3.1 dadaudszannsiaunisdneniataAy % 43.9 0 100.0
15167 (Adaptive o 4 L PR
. 3.3.2 dndquilszansNaudsanAnsnauLlanavisafauwin % 7.1 0 925
capacity)
3.3.3 Andautlszansnauey Brynyvizaina i % 3.7 0 48.0
3.3.4 ndoutlszansauFoyansievizagenadn % 3.6 0 32.0
3.3.5 dhdautealszansangsendne 15-60 U Nlaffmisde % 1.9 0 97.9
3.4 lAsetnedianuaznall | 3.4.1 dadaunFaFeuniuaniinannsnivaznaaumgiion % 92.1 0 100.0
A&1199% (Social network/ o o de PRI
@ (0]
oublic participation) 3.4.2 dnd1ur9ATTaUNN dauinianspuAnTNal g2 taad A 94.1 0 100.0
UDITHE
] o A dld o 'y o v A e A
3.4.3 dnduaiaFauniinsdnsidsyaniinu visansdniieda / % 856 0 100.0
Aumaiiilen
3.4.4 A1uUARINTIUTTNTY TR 0.5 0 220
3.4.5 YONTTANLANVTRLALNAINANE LA 18 10 20
.y o o mas
3.4.6 AagaunuinisnldlfFunisgua % 0.03 0 47
3.4.7 Aadawifnnang gnnaniis iingsaunldlasunisgua % 0.01 0 4.4
3.4.8 Aadautlszansunnan 60 TauhlnFunisziaeegaseuaia % 19 0 408
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aadyaz ' o o A ° [ o a2
ANALLANAULDNUFAR S AL T189ATH CoVI AMUTLRIUIARLLTING

ANLRRE

asAilsznauuan asAilsznausas A e APNER | ANENER
1. nadndaiudadedes | 1.1 fuananunnagiennia | 1.1.1 ausuiaudaansluszudn 2548-2551 GES 2.6 0 12.0
(Exposure) (Climate hazard) . . q L P
1.1.2 arwsugnnaismng lalraueaelusendned) 2548-2551 GES 1.4 0 11.0
1.1.3 Andavuuninsguadsresiuniinieadang ey - 6.3 4.9 8.9
M99 2550-2552
1.1.4 Adeauunnnsg uedt1esauIuiuluAnafe s enau ) 6.2 45 78
7enI9ll 2550-2552
1.2 dszrnsuazitlssina | 1.2.1 Annuvuiuduaesilseming pusials 0.82 0.02 342.0
(Population/Geography) i P
1.2.2 Auaulseanaiaunn AL 466.5 32.0 3252.0
1.2.3 ANHOLNAIIDINE TN sEAUATMIU|  0.15 0 2.0
1.2.4 3zAUAMNTULI TR UTIAeNsiagnnde aadtuariaunan | seAuAzuul|  0.39 0 3.0
1.2.5 3TAUANTUULITDINUTLAEFIRA A seALATIUL| 0.8 0 5.0
1.2.6 WWMAELNLIN TN syAUAzULL|  0.02 0 1.0
1.3 TRsga31aniugu 1.3.1 aruauaFaBauluguawmiinn WA 114.7 10.0 730.0
(Infrastructure) o D oa dew Py
1.3.2 dndauaiaFaunldfindszinaeaviall % 48.0 0 100.0
1.3.3 Auulsaanuluguau Ts991u4 0.4 0 16.0

AT.UAITUNT ANATNIA UATAT.BANU ANANA

Page 1




| v
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aa dl’l v ' o o A ° [ o A !
ANALLANAULDIUAR S AL T189ATH CoVI AUTLAIUIAUATATETTHIN (51B)

ANLRRE

avAlsznaunan avAlsznausas AT o APNER | ANENER
1. sdudaturladedas | 1.4 ANNNNLATEINA 14.1 mellEsefousanuads 1N 4788.0 2876.0 | 14589.0
(Exposure) (Economy) \
1.4.2 Ald[dnanaineausanuLadE U 3982.0 | 2286.0 | 6945.0
1.4.3 dndaunsaBeuiidseliannisianufiviesfien % 0.01 0 41.0
1.4.4 dadauduniaondnluanuyiinu(ainayaeunsn/gniv) % 69.2 0 100.0
2. ANaaulug 2.1 qunweunse (Health) | 2.1.1 ansinainresiAnsiatlssaing 1,000 A AL 1.77 0 100.0
(Sensitivity) o
2.1.2 AuulAsaai g NN sunmne WU 0.78 0 2.0
2.1.3 NIQUARIUAININ (BMFIN19ANLTaLLANGD 100,000 AL) AL 0.01 0 3.0
2.1.4 ﬁmmumuﬁmﬂumg'ﬁmﬁiﬂﬂixmm‘vimm % 0.01 0 28.0
2.1.5 annuiilaedisalanldiaenean A 0.42 0 20.0
2.1.6 anuiilagdinelsngaansyinasunai AL 3.6 0 126.0
2.2 INHAINTIN (Agriculture)| 2.2.1 AndauniBauiilssnanendnnnanens % 46.1 0 100.0
2.2.2 dndauntadauiiniun % 31.1 0 100.0
2.2.3 dndaupaFeuinmanmnslugos quis % 1.3 0 100.0
2.2.4 fndaupfaieufivanistsya % 0.4 0 99.0
2.2.5 dndaunadeuignitalsengdu % 1.9 0 100.0
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(%

aa A v ' o o A ° [ o A !
AnPLLBNANIILAALAILLTIRIATH CoVI AMFUIINTAUATATITININT (1)
P 'Y o o o [ | ) ) '
asAlsznauuan 23AUlsznaLsDY ATl wiog | ALRRE | AENER | AEIER
2. Anugaulun 2.2 \NuAINIIH (Agriculture) | 2.2.6 dndaunFaiFauntgniteliangann % 11.2 0 100.0
(Sensitivity) - a4 o

2.2.7 ndaupiamauivinauna e % 4.4 0 100.0

2.2.8 AnAUATITAUANINAIULNIIUNA % 1.7 0 97.0

2.2.9 dndaupiairaunign liusuinun % 5.1 0 100

o/ ] P | dl dﬁl v
2.2.10 dndaunFaFeuiiaeadns % 7.4 0 100
K o o A PRy = = = =
2.3 unaat (Water) 2.3.1 dpdauaiaBaundtharasnuuaziislnaieswenaanll % 97.9 0 100.0
2.3.2 AMUIULBUNAURALLIOUILIANAFABAWILATITDY 18 0.4 0 8.2
2.3.3 dndaupiaBeuniinlineinesnan ntl % 97..0 0 100.0
] o A dld O’I o o A

2.3.4 dpdouaidBaunithdmiuniamizgnlaiiieane % 2.7 0 100.0

2.4 faFinan (Ecology) 2.4.1 dadauinunaesguauninagusoutin AYL 0.13 0 1.0

2.4.2 Wunaysind AZULL 0.08 0 1.0

2.4.3 3LAUAMNIULINTBINTAALENZ T8l AL 0.01 0 3.0

2.4.4 dpdouresnFaFeui Mianizileguvisdlunanizilgn % 6.4 0 98.0
2.4.5 dadnuaesniaFauii anizilaailunismnzilgn % 33.0 0 100.0

2.4.6 AMUIUUUASUNRIAUNE AN W T A Wik 1.2 0 52.0

2.4.7 Aunuunasin o Aundannwldmanzas X 0.14 0 20.0
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aa dl’l v ' o o A ° [ o A !
ADALLANAULRIUARE AL T1A9ATU CoVI ANTLAINIAUATATE TN (51B)

ANLRRE

avAlsznaunan avAlsznausas AT o APNER | ANENER
2. Anugaulun 2.5 AAN-LATIH A 2.5.1 MglisnaesgurusenunvesguTy (Ananwlunisaw) un/ls 2030.0 22.0 | 28815.0
(Sensitivity) (Socio-economic) o aa ¢ 4
2.5.2 dndauilsetinimNenym1ndn 5 1 % 6.0 0 33.0
2.5.3 dndavilszansiideny 6o Tawhl % 13.8 2.4 432
3. ANaNInlunng 3.1 Taseramedamuuas 3.1.1 8RNI % 62.0 34.5 91
UFusa (Adaptive sza1ns (Socio- T T
0]
capacity) demographic profile) | 312 dadowionthefaGauniduimdgs % 5.7 0 70.7
3.1.3 dndunAnasellszanaianun % 51.0 26.9 82.9
3.1.4 AR4IN AT FDLNATE % 104.0 36.8 483.3
3.1.5 dndautlszaineang 15-60 T Nlsznavendnuariisgli % 50.5 0 99.8
3.1.6 dndaupiaiTauntsnaufuas sonainaslos % 119.0 0 200.0
3.1.7 AAdaupFTaUNINAUNNNUTIAULE % 39.5 0 100.0
3.1.8 dndaupsaupFafilansue niing wevsausnnei % 9.8 0 85.7
3.2 LATEgNA (Economic) 3.2.1 :elfpainuegumy U 4787.7 2876.0 14589.0
3.2.2 dndsrAnsmnuldianania (Gini coefficient) - 5.68 0.2 32.8
3.2.3 dadauAuaInay % 36.1 25.0 54.6
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(%

aa A 2 1 o o o o o [ % = 1
anFLLAIANTRSUAALFALLTIaATH CoVI AMTUAINIAUATATEIING T (5iR)
o o P o o ' ' = T o '
a3Alsznauuan 23AlsENaUTaY AT el ALRRE | ANENER | AEIER
3. ANANNT NN 3.3 NN3AN® (Education) | 3.3.1 dadaudszannsiaunisdneniataAy % 44.9 0 100.0
15167 (Adaptive o 4 L PR
. 3.3.2 dndquilszansNaudsanAnsnauLlanavisafauwin % 7.6 0 71.6
capacity)

3.3.3 Andautlszansnauey Brynyvizaina i % 3.3 0 21.2

3.3.4 ndoutlszansauFoyansievizagenadn % 3.6 0 37.6

3.3.5 dhdauaeatlszansanysendne 15-60 U Nlaffmisde % 0.6 0 75.3
3.4 lAsetnedianuaznall | 3.4.1 dadaunFaFeuniuaniinannsnivaznaaumgiion % 91.0 0 100.0

A&1199% (Social network/ . Com e e . 4 Sl
@ (0]
oublic participation) 3.4.2 dadurn9AFIFauURl dauinianspnuAniNel sz Tagd A 93.1 0 100.0
UDITHE
] o A dld o 'y o v A e A
3.4.3 dnduaiaFauniinsdnsidsyaniinu visansdniieda / % 850 0 100.0
Aumaiiilen

3.4.4 A1uUARINTIUTTNTY Wi 0.37 0 4.0

3.4.5 YONTTANLANVTRLALNAINANE LA 177 10 20

3.4.6 AadauAuinisn il IE5un19nue % 0.0003 0 23

3.4.7 AadawAnnng gnnaniis tindseun ldlfifunsgua % 0.0001 0 4.4

3.4.8 Aadautlszansunnan 60 TauhlnFunisziaeegaseuaia % 0.01 0 208
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P18 TRULTINWYAILA/A1NDTBIAINIAUATATEITNIITNIANNT LRAEN S NAgNNAtIWIEUINe T WA, 2548-2551

wnnnAlasidus lnan 95

2712 AILA nytinu
A =l

LHBUATATETTNINT nuag ARDIA
A = o

LHBUATATETTNINT ANLNGLTN AN

A =l = o
LHBUATATETTNINT eI 14513 P9
A = = 1
LWHBUATATETTNINT WAL vy
ANLANN ANUANN Tuls
DLRES AzaNe AN
DLRE UL AN
= 1 = =

1Teslvny 1@ DN

\ \ =2

7iNAA0 YN nang
YINANAN WIRTWIL ARBIYA
7IAAN ABLAZIN 14
7IAAN ARLAZIN 3213
7INAAN NEND AN
NG UG w1 lugy
| Ao

USGN N9 14
USGN WA LA AN
aluny UGN AN
Urnwils ARBINILID KQP
Urnwils VITWeN nang

P N o o
a4 Alp 141501
#ialng Wlng ARBNYA
#ialng PNARL PNARL
TR RGIN a9ty 14501
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21T TINWAILA/A 1NN AUAIATEITNI TN AN DRREN SRR BRI Tuszndne T WA, 2548-2551

ynnnAlasidus lnan 95

2712 AILA uytinu
A =l
LHBUATATETTNINT nuag ARBIYA
A =l o
LHBUATATETTNINT ANLNGLTN AN
~ ~ ~ =
LHBUATATETTNINT eI 14p3 G
A = = o
LWHBUATATETTNINT eI 1453 YU
A = = 1
LWHBIUATATETTNINT WAL v+
~ ~ | = \
LBYUATATETININT 71199 SHeTIleN
ANLANN ANUANN Tuls
ANUAN nntau 114819
DLRE ATBE AN
DLRE UL AN
= 1 = 1
1Teg ey \meIe Iy UNNIY
FLAIA BLAIA NG
YINANAN WIRTWIL ARBIYA
7INAAN ARUAZIN 3213
NG PUBIINE wluiny
. To
NG N9 11AL
NG w g 1AL
NG Rlab Tl NUNAN
NN WA LA AN
vieluay ¥ineng ngandulé
alugy NN AN
NPTl ngavieiy ngandiulé
Unnmnads ARBNLIAE ARDNLIAE

AT.UAITUNT ANATNIA UATAT.BANU ANANA

Page 2



| -
TAaN9NNTIAIZIAHABLIANLATNITUITIINANIARIAINN 1A N Tk TR W LN AN g A

21T TINWAILA/A1NETIUIAUAIATEITNI TN PN DRREN SRR EUR S eI T WA, 2548-2551

ynnnAlasidus lnan 95

2712 AILA nytinu
Uiy ARBYTIRE UBNADU
Uiy AABSTIaY vnaLTlan
Uiy ARBYTIRE UBNADU
nwil AaRINTzile Nk
nwil AaRINTzile ESSINT
nwids AABINITLe N1ENA
1rnmila AaRINTzile AaRIng
Uil AaRINTzile TRNI
Uil AaRINTzile ARBYTIAE
nnids ARBINTZID tiupaasAe
nnids tinulu TN
nnads VAR ZEN Y
nnids VNN UNNTE
nnids STRIIAIN STRNOGE)
nnids VITWeN Uanapaag
nnids VITWeN ARDNTLNL
nniuds VITWeN AN
nniuds Urnunan UNNTE
FAUNLA wumn YU
FAUNLA LA15Y TANAIIN
FAUNLA TN Vuasey
FAUNLA AU Tanuzngn
a4 An Wn5au
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2T TINWAILA/A1NEL0IRUIAUATATEIINI TR NDIRAEN AR B TusznI W T w.A. 2548-2551

ynnnAlasidus lnan 95

2712 AILA nytinu
Walng vialng ARBNYA
#lnsg PNAFL PUNAR
#lnsg PUNAFL 1nseay
#lnsg PNAFL MWENzIAIY
#lnsg PNAFL N9
#ilnsg wnalng ARIAADL
#ilnsg e lng ST
o %
#lnsg 21HUAD 1lansAaag
U U9 AUNAN
TR GINY a9t 1150
sl ANALA PEANG
o o

NITWINH AN 1nmu
v v
F19anana Fn9anana UUAITU
v o Y U
F19anana NANT TIULLAY

a = a =
LRANNIZLNLTR \Te1910 119913

a = a al
LRANNIZLNLTR \ D191 ansAaag
RANNTLNEITR N IANATIH
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