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1. Intergovernmental Panel on Climate Change (IPCC)
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1. Climate Vulnerability Index



vy e S slas Al 5 el (6 Ayl 0N 5 S Jlo

50l SRl 50 65,5l Sl (eolel Olekily il b g355LES iy s O
Sl Cmics 5 Sleds s s e el | 5 sl oyl Ol slaens
Oliws S Sl el (g plbansd Ol Lias5 53 (FA L Lo IYA4) lems 5 JL3I UL
Ol cp S 5 o i i 4 3Ll g 5 OUSes (gl jed a8 il s 5 s S anllas |,
'S e 5 i pelo S rasis an 015 e sl Sldlas Sl ails 1 g p o]
L Los glay 328 6 pdiawwl yatli hestiral U Lapl 5 S o lal (87 . o (Y4)0)
S s WY I a5l 53 la) 508 (Gl el (gode s 5 s S oL
e Bl g p il Ole s a (Y o YY) 0L 5 TSl s
Ui 1y olant L3 5 o b 35S 5 Cmma A, WOl it Uy 31
DSan 57 ol 1,8 Jsl et 5o mlidl aSg b shandls e 6 dial
Uie O mlie cbliz ol 5 o Bl s Glasslw o LAWY o Y2YT)
5 Bl G S dS 5 A0S s 1 ey el S S1 035 g
53 ke o SV Syl i 5 Laedls e Jalse 511 Ll slacJles

RESCS

"Wu: ¥ wuui:j) Y

5Bl Sy Sle 08 (S S ol gbas s 5L Jd 05 ws s

Ol 635 o Sl 5 (s Olal) Ol g s T el b 51 S5 OIS )
TV L S0 a8 s o e QA Sl a0k Ol () JS00) el G 5 Oleio)
0r LialS al Yo AT W gl JacSis syl SLSa 0lay s e sm 55 in ke
Camorr Srlen 5,8 SRl OsLS welps 1als O3e (68 @iliagy (23 Ao
e N (ool s el Olaal (5054l 5 5 o e Olele) sl 0dld e

(YA

1. Guillaumont & Simonet
2. Schilling
3. Li



e s Jor et b g 5 Wi A Yr

St 09,8 ad s Condge N IS

WA Jles 05, 5 bl &b Sldllas 1l

5 b L) 3 e pie 5l il 6 plyonnl Lol s
s 058 o b adsm s b sy war g bl eolanad Lo 5 oL (o) 25
sable iy (el OLSs S om0 S a8 o S i slelKa) Slaalie glaesls
S o ) bl o5 Jgb 0550 DL L ealinal 1440 =Y oY+ (s oy55 55 sl
Sy el ol Shalie glaesls ol e ax s b Js o8 0 S | 0L Sleg
55 ol o3 L omlize Laosls dla ke oLss gl his ol (glosls T e
3o ad e b ahd Olyeas Sl 05,8 ab s 5 Ll ol o) 0 o 22
Glaesls (OVA0A-Y YY) ausT s Jbo sl (gl i bl [l Ol e as Lisyl oK
e sl s e OAMV=Y YY) e slacl glaesls 5 (VAVe=Y YY) 5L
S eslial L (Yo)0-Y60) sl o 5 (V440 =Y0 YY) Jlialie glaesls abowsay ol3]
SICMIPE (sladuie slaesls s plol Bl o Jslllom im o2 55155 (slaosls
N e www.climate change knowledge portal.org c..L__.
b 5 3 (el ednyT 5 sl laesls Lo e Godies 3,



Yo e ML las ety 5 il g i R NPCI

ol O el ) sl a5 VAAL e 53 1 O3l cpl et S eslizad ' (6 el LU
B M3l 5 L s e S Oled 355055 Glnd b s S 315 el Sles 0505
b Sbas G s polis Jote O s0a o (53 5 S SlaS (e 035 b
Sy Sled G xSl Jlde 55 (Sl 5 (SaeSl oS S s s e Kan
oL 53 s ol il (Rl e s a3l ol o 28 illas il axdls
Sl Lo a3l S 5l 2015 (i QUL Sy Sl b o oKeals
oo N Laesls JLa sl Jdos (gl omal Sl lags e 5o SLSL s Lasiis
WY sl e sl SPI axli ) JlSis uns 6l p 5 Osaw S5 bt 5 551k
(Y aaly) s eslinad anle

s 20,5 Sadbe ol hadlate (B 5 (gleand sk Rash onl s
ool s s Ol s eslanal Ji5L 5 b sla e sl 5 IPCC 5158 et 5
o Ad gl Y g YeYs o3 51880= YaYr Loy 3 andllass e 4 5
il 3l ey A ks CMIPE (5, SSP5-8.5 5 SSP2-4.5 (sl 4 5l 4y
o Sl o33 53 Las 5 ik Ol 3 oS A o ailate o8l (6 il Lons
A il s b O mlie Ll a5 edd Ol Olgs 3 i
oAt st 4 el (Sl Ol L) A el ik s

s S hamely sl ol (Yer0) e 5 Olsd s O s gl A pICVI

b panld ol s eslinal OF Slgr axw s slaiol S 55 5 (7 aal))
st s e 0L S ulie 5 ) (s s ame slanl Jalse Sl gles S
La ate ol 3l vusjm gl s il gla wlids g Ladsly oo s e ls oS
S Osl eend )= e () Jsdar) S Ty alie LB U g Jbe Il L
A eslinad o g Jlde A o et lS 5 ol glaadl e Jod s

e gla e 5 O Glaal b cslizs CVI Lol dlis ool 55 &5 el S35 0L

S = (dzla_w L;LA;.;T =) SPsa (ol (sla ate C"elj)s sl 0l 0, IS

1. Pettit Test



e s Jer oled Sl han 5 5 Ll i Ao A

gl 5 o 5 o (S5UES S > b ae O Olgee Sl las (5 me 3 pas s
Gl (W) i) s glag w5 b oL 5l 5 ol asld gl ol
35k T e Al Al oo Dbl 51 iy sl sl sl sslizal (51850
bl 5o sl Y00 5 Jle b Ll s e 2o sl £ Jli 5 0l 5 a2
S Obal eslizal 3185 5 Sl 8 5 o s 4 T eslle ol Olas s Sl
ke lato 53 5L pe Sl S dio s A 5l i s ol 5o i O b
Sl i) o 5 3 Dl nl by 0353 e 0ol e 5 slao Sl (sl

sl ol 03l u.a...?h.l.? wL«a CA.:MLW;- u.m—L.I:

J&;}’: BERE% ealaiu! .k.ij A J}J’
YA <IPCC sl

ool alayl, Cf:‘
EKTTX|UQT|J Kt S s 4kl
Pettit Test Upr = Bizy Njzprr sgn (X; — X;) X .
2 T LSJ\JLM JL«;.I:-'
Equ.l —5& Hf—
p = 2exp T3+ T2 (YA w2 J5) p<0.05 (s,
Normaliz _
e data SPI= (F; — P)/§;,
Equ.2
Seas is DE (250 R
CVI oVl = rrR + r DF + rDis + Temp + G + Agri <1 G s :Temp . s Dis
Equ.3 rg + rr + rdis + rdf + ragr T35S T A el 25
e 05




v e S slas Al 5 el (6 Ayl 0N 5 S Jlo

Coms £

5 e e 00 WU 0L e e kS VE0OY Cmlis b Sl 0518 PR

el JUa i Tyl 53 nSa e Ogekes £00 0 AT 015 SLls (S350 5000 Jasl
(0S5 140Y 3 T Ll paal a5 Sl oy ol godn (Sosd b b
Y SS,as8 (TP SO e s O JLisl & b)) bas s b Ol (508 s sl
ol (o f ey (el 0L (o) Olownd 5 sl (OFA) Y K a8 5 (V)
ol CnSCe 0 O phee Ve 5 Ay Jles 09,8 a5 5 Jlal (gl el (65 yasl
Bl e s Jal o Gl LaoSs p cl 45 a0 OLS s 5 glaaall (o)
L 05olS s e Grotlp s Bl 5ok sl Cor e 5 Lla S ol
SIS (e Slac (et Ll o a5 53 3l O sy (55
e 53 63b5 la e slml 4 Lol sl (5 S 5 ol slasls Sl ey (5l 53l e

el 0l e Il 05,8 O

‘;“n-ﬁ b})ls w‘? ).) s..)i 6\.3.0 LSﬁ'l'-’-b."-‘-"“T .o

e slaol N 0
Sl e GlacT il (el il Gl bailbtass (0 kS
i sl 45l e AMO ATYYNATAA 655 55 el o) Wl 25 Lo g .S
Jlw 53 il o e YY Ul o3 o ,%eS 5 (0AV0 L 53) 45l 5 e YoY Ul o
o lle adl JLe g (Y JS2) csl 1Y Gl o3 i o i sl (Y2
5 (VA0AYATY) 5 JLaSias slao, s s 2 3l s o OLES (VA0A-Y YY)
35 (b 5l )) Song o la Jle sl 05 SSBd (¢ IK5) ol 0350 (YHoA=Y 1Y)
gy e o e 4 g (5 el SR G T e e s x5 slanal
xS zo Vo) sl S OUle o3 Olss S S o yaseie S Oge3l b ] Ol s
al 2alS (VA=Y YY) 0,55 53 onSlo e N0 350> 0 YA0A-14AY o 55 53 ail

(& S8) el



p3 3 Jor ke Gt dnn g 5 Lol i YYA

(WUl 5 KLe) da )l ol &l BIE 5,8 Y S

VEve (s slaasl el

Syl ool Sllyy Sls g 53 ki £ IS )l ol s Gl an] ST ¥ S

Ve (i slaast il VEn) i slaasl sl

S
W B ST sy 5 55 e e YV S s 050 s e 500 Sl
OLSs 3 oY) sl «(0AT) Sls 05l s wlle b sl Ole g K88 e oo
IV L i s i (0 JSEE) Sl e e (BAY) sliciig 5 (W0Y)

O3S (YA sblccig 55 jasls ol ol Ko 8 3 1YWY O o jneS 5 SO



Y4 e ML las ety 5 il g i R NPCI

el

Anamaly (Z-valu

sla bl s 5l Jlsze gla JlacKas .col (£Y0) 085 ) 5 i3l «(£YAN) Sle
SYYN) ess 5n La JlaSiis Sl b s ol Of mbe (6 pdyend asls 55 5
Y il e SOy dAY Sle 05,8 JEA K a8 00 sbiciig oS sls 0lis (144)
JUR NS URTSN E g% PP T UGN PPV | P RO P PP STIVA LR IL PP
DS b Ol ml by ool Sl (R?=65%) 5 (R=0.81) .

(U SKs) conl o3 S 5l

WO THIE
2993929999999 99RRRARRRRRRR
Year
S 89,8 4o sla p,L Jbgl o Ko S 89,8 ad s 23— S50 aal, N SS
VE) (hasn slaasl iisle Ve (hasn slaasl iisle

Sy saol X0
ol el Bl ol oo sy slacl s i Sy e s L
a s B Dl il T e il 4 Gl (ol 0 Ses Sl
S b ae Ol g e pl 1l CaSe e 0o AYY 6 sazmans Jlek 05,8
O mekos YA J3lns 1Y/8) Conms (a0 0 5abio VAN /0 Jslns TAT) (65,528
3Ol eaSo 20 Usen 001 S el (Cno 2o O sabos A) Uslas 74/8) o 5 (CnSo 0
s e 0L25 a0l T 0l Sldlls il (Y JK2) 55500 el s 5 slac]

}@‘J"‘f‘:’t"*‘iﬁ): C)KJJSJJJSJ@\; ‘|)J¢~L> ‘Mb‘]ﬁjwbw‘u?jféud‘}mi



e s Jer oled Slaldnn s 5 Ul o Ao Vi

e Sl s as e bolmal (A K)ol als ol el Ly, 5 45 sas
jQL.?J/JcJLJCA_;L@;.)J Qj_zﬂéj_.»SwM .M()}éuéﬁ&bb@.}})}j
(q JK.J) 5)"3)‘)3 &.’)

(MCM) 4 g 0l gl (g Olgee A JKE ad s 55 55 §559WES O s Ol V K2
\f."cjj:id))\j‘jijﬁ-iﬁ (MCM)

Vers oo ,s ol sdele

Sl 08 4 slacis ol ol o s A IS

VEOY (s slaasl sl



Yey

e Gl las aly el g i

Viﬁj%db

(V88 =Y 1Y) Ol amsg £ .0

ol G mecrul 01 MCM s 25 glacl s YAYVY e glacl o

Sl el 5 caao e O sehe (A)) o, ((FANY) Canis (VRV/0) (6355038 (sla s
5 (eaKe e 0 e YAY) (KA) 0185 ) T Ol el (DY) w55t s dams
glacdle s 0 08 J (Y Jsdx) cnl (6,8 sy 5 e (YY) (KD) sbicig

o Gl 5 Camer S 00 (gisliS slacdle poogle sblciie 5 g5,slaS

sl (Jj) a.)\.'..:b' bl.:L“_,.&.@; 9 Qw)

(VR84 -Y4Y0) Jld 05, e o Oy Y Jga>

VE) (hasn slaasl isle

Sub- Water Potential (MCM) Water consumption(MCM)
Bajin Surface Groun -sum Agri In(_just Drin Environ sum Budget
water d water rial k mental

K1 1588.8 26.9 1615.6 234 0.0 4.7 656 684.1 9315
K2 455.8 53.6 509.4 40.6 24 214 155 2194 290
K3 91.2 40.5 131.7 55.4 1 4.8 30.8 92 39.7
K4 68 103.1 1711 154.8 19 9.8 23.8 190.3 -19.2
K5 290.9 17.1 308.1 72.8 8.3 5.9 125 212 96.1
K6 343 274.8 617.9 4445 245 | 444 121.1 634.5 -16.6

SUM | 2837.7 516 3353.8 791.5 38.1 91 1111.7 | 2032.3 13215

*(K1: Bazoft, K2: Kohrang, KY: Karoun miani, K¥: Lorddegan, K5: Vanak and

K6: Behesht Abad)

ui CL.A ‘_;a.;lﬂ GJJIH‘U 9 (5)'.’-':\1“.‘3“"1 A

j#pwww‘pu;ﬂm}su“j\uﬁuwﬁ.w\dcuﬂ

55 el Ol e Ol e o cnl 3ol o eslinad Ll 5 (850 o b




o s Jer et b dan g 5 L ar Ao YEY

5 S an Ol ( JLaSis 5 0 Bl ond lasls; wile glaoane 15l (5 e
Lyl b 5o an g Glasaly 5 Conles Jlas Olgieas O S 5 o] mhaw oss
) St s (ol 5 Sl sins Cld) e gladliy o) sl s s
Syl Sl gy Lo esliad (585l lre Ol poas (gl 5 ot oS
P R S W T N I LTI PN DT SP g
03l o35 53 Lali b s eslinad (Yer 0 duls 5 0lsd su) (CVIY) o8l 6 pdundd

A ey (T10=T080) o] 5 (1840=T Y 0) Ul

(V480 =Y4Y0) adil (g p sl Lasls N 1
(st Sl s o3 5oL e 31 (VA=Y Ye) ol g pdoiand s (gl
Sobal ol daco s Oy (S (i 5 0 ($553LES) (b pae Of Ol
D3l S 5 Bl Les ¢ (L) Ay (Solsbinn o (23 5 POk kS o 2
J=b s Sl = ool Gladole el 6l Ul Ol s ab 55 5o JIAS= s
(=3 ek o Jole Jle S 3ls L ele o glaanl s eslinal s (slaed) 5o
et e A il s S 5 (63558 i e Ol (S 13
i oi s palie (1 Jsdis) S e ot 1y Jelse slols 74700 5 2505 1 Yois ltie

Lledls ealal 6)‘J§Q)} LS‘J" QJJ"J"ULF’ J,:},)

1. Climate Vulnerability Index iy i col €lis 0T 030 5S35 5l Voo b Lo o sl ol
sl

v. Eigen values



\fAY e ML las ety 5 il g i R NPCI

Qles WPMJ&J’ gu'l._u‘; Loy 6UPL’AJ‘5L¢| ‘_gl.ho\ﬂj.ad,'laﬁ @LYJ A Jj-*"

Sl
Vere i slaasl sl
components: Comp.1 Con_wp.z Comp.3 Comp.4
(Dis-CV) (D-F) (Agri-W) (WT)
Eigen-Value V,4AV Y,10A ) YTy Y,04)
Proportion STDV JARN /YV,0 YAVA ARK:S
Cumulative Proportion /¥4.0 v ALY AR

sl S sl Ol banl (& SK5) sddacwls uilols 5 s (sbaailso a5 L

(VY)Y Sl 05,08 (88/7) 085 J «(0F/0) Sy «(AA/Y) sbiciig 45> 25 53 CVI
$uad, CVIE S L (8 Jod Y 50 JK8) el (Y7/) sl 5 (FVA) K a8
Y- ey .J_.:(..:_MJSCVI ol Sl o ad s 5 AlE 5 Al bl e = 5
(E3o3ES 5 pmmo SEIRS (i S a3 G Ipa N0 Sl e Ll
b b 9 At St s Wl L Ol 035 oS s 4 SOy w8 5
A gl s 5 L aglie 55 (5555l lacJled 5 Comer S a3 s 4 06 )



p3 3 Jor ke

Sl han 5 5 Ll i Ao

\§21

4., 395%
3_
3
& 2
©
>
1
0.
Comp1 Comp2 Com3 Com4

09,18 53 sty polie 5 Le adlje VY IS

Sl

Ve ik glaasl tisle

Ve (hasn glaasl sl

b‘”lS ‘Suﬂab_”ﬁj)ACVI J.l.)u.d .\' JS-\;‘

Sl

St 83,18 slaad g 55 455 5 CVI jas s il (g pdymmm ool (glo e £ J g

VE) (hasn glaasl sl

Basin (mRm) CV.R | DF ,[\)Ai; Tfnrgp Dis CV (n\i\gq) Z-Ra | Z-dis (f]‘qgc':% CVI | Rank
Behesht | 584 | 28.6 | 17 | 17.48 | 107 | 562 | 203 |-155|-0.71| 132 |89.3| 1
Kohrang | 980 | 227 |15 | 244 | 96 | 352 | 212 |-1.89|-111| 78 |368| 5
K-Meani | 586.3 | 29.7 | 13| 96.8 | 154 | 39 | 747 |-178|-314| 51 |412| 4

Vanak 371 | 67.2 | 11 | 2.68 | 10.8 74 199 | -2.43|-3.89 | 102 | 535 2
Bazoft 602 | 25.1 | 10 | 68.6 | 15.1 37 10 -0.31 | -1.06 32 23.9 6
Lordegan | 573 | 254 | 12 | 254 | 157 | 30 | 115 |-061| 1.86 | 153 |49.2| 3




Yi0 e ML las ety 5 il g i 05 S J

(1840 -YY0) Jls 0,8 b ad s 55 53 CVI oy a5, VY S

VEn) i slaasl il

(Yo 10-Yr£0) oyl 53 OF e ol (5 pdyml Y 1
s Rl el glaOle s s el s O mle g il 51 G35 3551
o s S50 g iS55 (5L 5 olatl ann 5 slacabow (ol Sla 5
Gl ool el S Olaiisd <S5l 5 O e 3l Cblis s ol Jl!
el sln e 3,50 5 3l el 3wy OF b el (5 pdinl 51 (5 e 1
GOl iy 5 e S0l i b s s ann b gladal 5 (Ye)0-Yein) (2 55158

A slizal O b Sioy 53 ke



e s Jer Blad Sl han 5 5 Ll i Ao ¥il

ol ol Lyl i .V
SSP5- s SSP2-4.5 (cla s lw anl - (YoVo-Yete) ol odsl Lol 2 Lo
YUY o adse Bl sles o sy Ol baasl a3 ol (CMIPE) (22 2135 8.5
O JS8) b e il b oy (les a4 Crnd o gmads a3 Y B) ST (gl
SULw Sl 5 Bl sles Gl L, palts Sl IS e gy (S5l3lme lis
SIS 3l 4 a5 L (0 ) &S oo b 1y cadlil 3 L clize a3 e 5 o

S e I a5l el gyl e la sl s O e 2 oelBl gla e

09,08 b g JIAS— 0 09051 JBlam slos 5 jiSTa= slos o5,k P-value s Z ,slis .0 J g
(Yove-Yege) Jlas

Ve (hasn glaasl tisle

P-vaslﬁfe)s-&5 Z P-vjiz = Z Variable
0.2 0.83 0.02 1.89 (mm) ot

0.002 5.73 0.003 4.47 S Les

0001 | 575 | 0.001 5.8 Jlas L

T-max

Sl 0,8 alabe ad g pSTa 5 Bl s AY S

VEn) i slaasl sl



Yiv e ML las ety 5 il g i 05 S J

a5 oy b 5 ol 5 Sl A
ool Yobe gl dlw gl o s 05,LS e g 53 acibais dnwe 55 slesl oo 5
5 (sl Sl 5 g pivawwl Jials ool e 3 sladnl ) e slaol iy
sdas el 0l g (Lo 55 Sl b 5 6ol 2alS 5 g pdbianl 15D i
Wl 25 Tt eddag Slaal g la el
e B0l N A
G St di b ol sl 5 5 S0l i sl b il ol
Sl Bl le e gladl iy sls dal
Shasih p Salil 5 e glacl 5 lbtsy, adl ials: Jlulas slas o~
ol s Jl St gladaly 51 Laolgsal o i JLid 5 gwes 03 Jdu
0) 4 (Yo oV=Y40A) xS 20 QA Sl asling, o3 ialS Corge ba JlucSis
do )l o) 55 CaSe 2o Y 5 Olsee YOV Jle o s (Yo 0 Q=Y 0 \Y) o 2
(s
Gla i 5 2l 5L s SRl a (Vo) 0-Yr0) Los (g3,51 5 glaesls 1ol oii-
GosliS i ol 5L Ol Jilssl Cor e slis cpl g el e ol LS
i Aal 2 il (6l e lE o g e (S 5 S e )
5 (oo s OV 555 el amy O Jlil -, b) Uil
(enSa 10 O gden Yoo Ol - O 5u0)
Shol dlisl asile _of laods ol 2! Jleclas slas das il L, ol L
Do Yo ) S5 5 (Il 3 cnSla 20 Oko OV2) K58 5 sl slaas > 5
Slatdled 5 a5 a0 s e g 2 e 51l sl 5 (S e
53,8 o3 e Ols 53 VY MCM Uslas 3, L as s> 5 e O s (g3l

(-\ J}J}) A M‘y ez‘jj'é\ LAQT LSJ?“’"&‘“-":‘:“’T SR W



p3 3 Jor ke b dne 5 5 Ll e YA

(X eYob0) (Bl s 5 (it L0l bl Jlod 0,18 o o 25 of Oy 1\ Jgar

VE) (s laasl isle

Sub Water Potential (MCM) (MCM) G ,an
. Groun Ind : : Budget
Basi | gyrface d Oth | sim Agri | ustr Drin | Environ | o
n er . k mental
water ial
K1 | 1588.8 26.9 16156 | 31.7 1 6.4 656 695.1 | 921.8

K2 | 45538 536 |-478 | 314 1046 | 34 | 234 155 286.4 | -244.2

K3 | 3311 405 | -28 | 3436 | 1534 | 7.5 | 10.7 | 4133 585 241.4

K4 68 103.1 | 132 | 303.1 | 2958 | 8.9 | 225 23.8 3511 | -194

K5 | 290.9 17.1 | -292 | 16.1 1236 | 74 | 9.1 125 265 | -234.9

K6 | 103 | 2748 | -213 | 4049 | 6275 7;1' 86.1 | 1111 | 8905 | -4265

sarls L (K2,K5,KB) S 5 sbleigy oS pa S slaas s 5 55 o Ol

5 e e 5 (YYo= et) s O Jlasl glae)s ol s « CVI=95

VoY i s 55058 glacdld (Rl s 55 5e s 4 5 (KA) 085 ) 4 5>

(8 JSs) wol aalg (il (CVI=65 o CVI=49) of ool jarls

5 el Gl OF mlie Bl g pdiea el Tl b (e el iy b ¢ gazea s
Al el OF (5ol



Y¢4 e ML las ety 5 il g i R NPCI

(VoY 0 -Yr80) 0yp5 e g0t 53 Jlad 0,08 4 CVI 5 s 45, Nt S5

VEo) i slaasl il

Cate SO b Y A
0> Blical bl el s s slaas s 5 slet 5 O e ol 5158l
1o Ol el (L 5 Ll e sl 058 e o pme ailiia L wxe 5
lra (Cute Ol i) G ame g S Ul 5 (Bl ok b (850 5l ( Jled 08
b by 25 SOl (e O) O el 55l
5 G aS Ol sl eslinad Glis cow golol asle €ly5ks laoss o gl ) anu s @
PP A an s
(ol 5 e L;ngiqmi\;ﬂjg_éfm Co ke @
e bli> (Jlasl b6 ol o fda 5 4 ol J! Sz b s Sk e
(8 gme 4 433) (1301 gl sl sl O s

OF I8 23l 5 $3sliS Jiow sleol siluang @



p3 3 Jor ke Gt dnn g 5 Lol i Yor

(oS S (Sis apslie Slaki ) s o 250l s 5 sl @

ko Ol o g S L 10 5 s e sl K (gl (s oS wnn s @

o) i gla sl 4 a5 L e oS (6 SU1 Ol @

Glaas s> 5 53 G pme 53 S Pl 5 ol i b (g 85k slas ol cnl ol

s> 5 s gwuzs\r_»jugmﬁ sSoo0 s K1LLK6) o8 i
et JUaEILE OF o iy sl gl iy 30 dal i ke (K2,K5,K6)
e nSa e O phn OV 1 (55S 0 B 5355 eyl 40 S ja 8 5 sblciig) 4o
St Ogeben Yot 51 (Ol ;- O ) SO a0 5 Lo 5o xS e 05k VAN
TN s g 5 sl Olosla) (V dsdr) b 2alS ol s 2 O gudes ¥Y

(YoY =Y r60) Cute Ol i (sWa g5k 53 Jlad 05,08 (35400 5 B O Ol5me V Jum

WA (gl s dlmesler Olil pns e ile] Slalllae 2isle

Sy sbictg K a8 w2 25
] { D ) 3 Rt D
Jla ol sl 3 23] 8 3] 2| 7| 2| s
Al 3] 28 AL S50
—s; ) B —‘Pt 3 [g —5; a 3 dxnn 5
Y ” ’
e}
Wwo | o | W Y4 WMWY [ vaa | ve | gy [ vee | e | vev |y '
(MCM)

O e 40l 3l DL 5 SSS s 5 s Oladicsd Sl el i b 850

Sl LS ale las 05,5 Sl JUs) sbarb sl 5 ooslis i s <
Sl 4 Ol e e a0l it S solr e SIS 5 O S Sy olletig
Sl (00 JS8) Sl s 4 Of e il (g plicanl el 5 g5l
Olss oo 5 dalyz s as s 5 5 CVI Lot ls as i s O iy sl sl




Yo e ML las ety 5 il g i R NPCI

(YoXo-Yebe) o905 e bl i 53 Jlad 09,8 9> CVI 5 ganas; Vo S

VEn) i slaasl sl

S5 e A

x5l o B i gladaly 51T e s s Syl 5 ol Gla i

Sl )t (6015 e g ol 0303 (251 O 5L Canesr S 05 5 g3l
Sl e sl JlaSis 5 Gl Gl S L olmes e 5 e
03 Sistaad 5 S lBIL Ol il el e Olgr ol e o8 & sl
5 el Gl S (o O e o ol ot 2l S L e ST 20
OlS ad Ll oyl Gladaly alosr Sl s el il o laliny) 51 e
035 Bt 0S5 140Y Sl bl plu O el 6l O b iy W5 &0 Jles
e b 5 (mnSo e O oo VOONYY S0 a8 O JLisl 2 b (gl ) oo
Yo0) (SS5) Olmnd =0 s = b 5 3500l 4 (oo 20 0 5dkie OA) sLligs



e s Jor et b g 5 Wi A Yoy

o 02 5 5 Y 5 Y Sl eolgdy 58 5T 05 el Sl (CaSe 2o O pekes
L Ll
35 ol Gyme Sl 5 O55ee (6 mS ( Jlgte JlecSKist (o5 ks oS sl Olas Laassly
sy o mle (s il 55 S5e slaadlie dlos (il dgy Lol en (s355L0S iy
G L O 5 bl oof Jlaxl sz b sl G pdvcanl opl A 03,8
Lol (23l il s (e Gla0l i) bos sl 31 gy sl 5 oy 5 ($355LaS iy
Bl i L (50850 e glall iy e O e S e (sl pal; 5121
YAY a W 51Ul BB O e idss 5 (O b 3 8l oy G pee (55501 U
Spdioaal o Las 5 e s pdicaal 5 s 05,18 4 s (a2 O sdoe
Lol 5 La illr oS a5 0n iy o3l nl by 03 il Sl oS 5 Ja s
Sl Sy Lol Gty b oo T s R ILES g 5 a2 0Ly
w2l e 51l e 53 SRSk g A el e el Gla 2 lge 5 sle]
S e 58 ool 5 il i b 5l slas el Clil x5 slaasl e
M= 5 o5l SRl s (g 55 LS Wlg e aailng; 54551 Ol @ a5 b

Al ol e
aalols

2 Ol sl slmessm 0L 5 s Slaks Lgy oy (V80)) 2 0las 5 & gkl )
X8V OV Ll f s ales CMIPE (gladie 3105 5 olsl 2 o] Il Yoo 55
ol Bl 5 b Sl LKl sl YY) e (Sl ol 5 e bl Y
()18 sl o s ol ol Sl 5 Jasecn 3 (g3lasl  slaxxl gla SLis
YOT-YYY

WY el il o e (V800 ) Lgolasn 5 s Jlex (000 5 5 o e Slesle Y
ALY

Al o3, c)a__ﬂj@jpu 03 e 55 GRS s (V80)) 0 e 5 ol (Wl it

AENO () bl anmr s 5 ol alomo (31 a5 L agrlsn 53 ol



Yov e ML las ety 5 il g i R NPCI

53 ng))l_hiS};.j@tw Glapionms 2 0Bl is S35 OTA) e sls 5 mle b0
MNO (IOl T molia Sl Sladlaie L5, sl

Conby o LLISI )y 5 (OVAA) g bl S wp oSl Ol (o (Ghara
Lo (Sl 5 Lol iz oLzl S Ol 53 alsn 5 T Ol 5 sl s plia]
XYV (P19 (b i asliing 2)

G il Jali gl g ((0749) il 5 Obiial 5 e (Silos (JU3I (Gl 5V

g ilams (550 5 pale (Olws S Olial (63550 andllan) (51 as 51 5L (g bl
AAYA () FF

8. Berrang-Ford, L., Siders, A. R., Lesnikowski, A., Fischer, A. P., Callaghan, M.
W., Haddaway, N. R., ... & Abu, T. Z. (2021). A systematic global stocktake of
evidence on human adaptation to climate change. Nature Climate
Change, 11(11), 989-1000.

9. Bijl, D. L., Beimans, H., Bogaart, P. W., Dekker S. C., Doelman, J. C., Stehfest,
E., & van Vuuren, D. P. (2018). A global analysis of future water deficit based
on different allocation mechanisms. Water Resources Research, 54(8), 5803—
5824.

10.Burek, P., Satoh, Y., Kahil, T., Tang, T., Greve, P., Smilovic, M., ..., & Wada,
Y. (2020). Development of the Community Water Model (CWatM v1. 04)-a
high-resolution hydrological model for global and regional assessment of
integrated water resources management. Geoscientific Model
Development, 13(7), 3267-3298

11.Burke, E.J., Zhang, Y., & and Krinner, G. (2020). Evaluating permafrost
physics in the Coupled Model Intercomparison Project 6 (CMIP6) models and
their sensitivity to climate change. Cryosphere, 14(9), 3155-3174.

12.Das, S., & Banerjee, S. (2021). Investigation of changes in seasonal streamflow
and sediment load in the Subarnarekha-Burhabalang basins using Mann-
Kendall and Pettitt tests. Arabian Journal of Geosciences, 14(11), 1-14.

13.Douville H., Arias, P., Bellouin, N., Coppola, E., & Jones, R. G. (2021).
Climate change 2021: The physical science basis. Contribution of working
groupl4 1 to the sixth assessment report of the intergovernmental panel on
climate change; technical summary. Cambridge, United Kingdom and New
York: Cambridge University Press.

14.Douville, H., Raghavan, K., Renwick, J., Allan, R. P., Arias, P. A., Barlow,
M.,..., & Zolina, O. (2021). Water cycle changes. In Climate change 2021: The
physical science basis. Contribution of working group | to the sixth assessment



e s Jer led Slab b5 5 Wt de Yos

report of the intergovernmental panel on climate change. Cambridge, United
Kingdom and New York: Cambridge University Press.

15.Florke, M., Schneider, C., & McDonald, R. I. (2018). Water competition
between cities and agriculture driven by climate change and urban growth.
Nature Sustainability, 1(1), 51-58.

16.Gadedjisso-Tossou, A., Adjegan, K. I., & Kablan, A. K. M. (2021). Rainfall and
temperature trend analysis by Mann—Kendall test and significance for rainfed
cereal yields in Northern Togo. Sci, 3(1), 17.

17.Guillaumont, P., & Simonet, C. (2011). Designing an index of structural
vulnerability to climate change. Ferdi Working Paper. 40-53. Retrieved from
https://ferdi.fr/dl/df-wGxz7S3WC8RfZ82UJVCCwjzw/ferdi-b18-designing-an-
index-of-physical-vulnerability-to-climate-change.pdf

18.Hanasaki, N., S. Yoshikawa, Y. P., & Kanae, S. (2018). A global hydrological
simulation to specify the sources of water used by humans. Hydrology and
Earth System Sciences, 22(1), 789-817.

19.Hanasaki, N., Yoshikawa, S., Pokhrel, Y., & Kanae, S. (2018). A quantitative
investigation of the thresholds for two conventional water scarcity indicators
using a state[] ofletharglobal hydrological model with human activities. Water
Resources Research, 54(10), 8279-8294.

20.https://www.parsi.euronews.com/

21.Koutroulis, A. G., Papadimitriou, L. V., Grillakis, M. G., Tsanis, I. K., Warren,
R., & Betts, R. A. (2019). Global water availability under high-end climate
change: a vulnerability based assessment. Global and Planetary Chang, 175,
52-63.

22.Li, Y., Kong, M., Zang, C., & Deng, J. (2023). Spatial and temporal evolution
and driving mechanisms of water conservation amount of major ecosystems in
typical watersheds in subtropical China. Forests, 14(1), 2-18.

23.Miuller Schmied, H., Caceres, D., Eisner S., Florke M., Herbert, C., Neimann,
Ch., & Doll, P. (2021). The global water resources and use model WaterGAP
v2.2d: Model description and evaluation. Geoscientific Model Development,
14(2), 1037-1079.

24. Mdller, H., Schmied, P. Y., Felfelani, F., Satoh, Y., Boulange, J., Burek, P, ...,
& Wada, Y. (2021). Global terrestrial water storage and drought severity under
climate change. Nature Climate Change, 11(3), 226-233.

25.Qin, Y., Mueller, N. D., Siebert, S., Jackson, R. B., AghaKouchak, A.,
Zimmerman, J. B., & Davis, S. J. (2019). Flexibility and intensity of global
water use. Nature Sustainability, 2(6), 515-523.

26.Qin, Z., Fu, H., & Chen, X. (2019). A study on altered granite meso-damage
mechanisms due to water invasion-water loss cycles. Environmental Earth
Sciences, 78(14), 1-10


https://scholar.google.com/citations?user=kaNDmn4AAAAJ&hl=en&oi=sra

Yoo e ML las ety 5 il g i R NPCI

27.Schilling, J., Hertig, E., Tramblay, Y., & Scheffran, J. (2020). Climate change
vulnerability, water resources and social implications in North Africa. Regional
Environmental Change, 20, 1-12

28.Searchinger, T., Hanson, C., Ranganathan, J., Dumas, P., Matthews, E., & Klirs,
C. (2019). Creating a sustainable food future: A menu of solutions to feed
nearly 10 billion people by 2050. Word Resources.

29.Seneviratne, S. 1., Zhang, X., Adnan, M., Badi, W., Dereczynski, C., Di Luca,
A..., & Zhou, B. (2021). Weather and climate extreme events in a changing
climate. In Climate change 2021: The physical science basis. Contribution of
working group | to the sixth assessment report of the intergovernmental panel
on climate change. Cambridge, United Kingdom and New York: Cambridge
University Press.

30.Sullivan, C., & Byambaa. E. (2013). The Climate Vulnerability Index (CVI) and
an illustration of its application to Mongolia. UNECE Climate Adaptation
Workshop, Geneva.

31.The Intergovernmental Panel on Climate Change (IPCC). (2018). Special
Report Global Warming of 1.5°C. October 2018. Cambridge, United Kingdom
and New York: Cambridge University Press.

32.The Intergovernmental Panel on Climate Change (IPCC). (2022). Working
Group Report AR6 Climate Change 2022: Impacts, adaptation and
vulnerability. Retrieved from https://www.ipcc.ch/assessment-report/ar6/

33.The Intergovernmental Panel on Climate Change IPCC. (2021). Climate change
2021: The physical science basis. In Contribution of working group | to the
sixth assessment report of the intergovernmental panel on climate change.
Cambridge, United Kingdom and New York: Cambridge University Press.



