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2- Analytic Hierarchy Process(AHP)

3- Multi Criteria Decision Making(MCDM)

4- Fuzzy Analytic Hierarchy Process(Fuzzy AHP)
5- Triangular Fuzzy Numbers (TFNS)
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1- Indicator-Based Vulnerability Assessments(IBVA)
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1- Extent Analysis Method
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Economic vulnerability
elats] (6] (0.4,0.5,0.666) (11,2 (1.5,2,2.5)
Social vulnerability
RESTPIR (0.285,0.333,0.4) (0.4,0.5,0.666) 1,1,1)

Physical vulnerability

Source: Research findings
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Table 3- Fuzzy paired comparison matrix for economic vulner ability sub-criteria

5 . " RS |
- &1,GDP O 895 Cano i 03933 G35y GDPy St b
IR S3s9lS ; ;
Sub criteria GDP_per Aaricultural Industrial value Theimpact of drought on
capita g added GDP
Valueadded
l,,GDP (1,12 (1,1,1.5) (0.125,0.333,0.4) (0.117,0.125,0.133)
GDP per capita
338 Lt 03538 ) (1,1,1.5) (1,1,2) (0.117,0.125,0.133) (1,1,15)
Agricultural Value added
Canio S 03938 53] (2.5,3,3.5) (7.5,8,8.5) 1,1, (4.5,5,5.5)
Industrial value added
GDP , JlSis 46 (7.5,8,8.5) (1,1,1.5) (0.1818,0.2,0.222) (1,1,1)

The impact of drought on GDP

Source: Research findings
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Table 4- Fuzzy paired comparison matrix for social vulnerability sub-criteria

' - i = . ‘s ~0. &2 ~‘;U
Byl 5 5 Curodr iy & 55 L TEEESE a0 S92 ”‘*“L"‘é""”‘ »
Coor . $3lgwls &5 " y9luis Js!
b Population . rH Sl 33}
criteria  Populatio  growth rate Theliteracy rate  vylnerable Health costs  7Agricultural Drought impact on
n density populations labor employment
w"’ﬂ” (0.222,0.25,0.2 (0.1818,0.2,0.2 (0.285,0.333,0. (0.4,0.5,0.66 (0.285,0.333,0. (0.133,0.142,0.15
population (1,1,1.5)
. &) 22) 2) 5 2) 3
density
A5 g
S (3544, (1,1,1.5) (0.4,05,0.666) (1.52,25) (25,3,3.5) (253,35 (0.285,0.333,0.4)
Population  9)
growth rate
gl 253 4555
The literacy 5) " (15225) (1,1,1.5) (25,3,3.5) (354,45 (354,45 (0.4,0.5,0.666)
rate
phoed (2533 (0.4,0.5,0.666) (0.285,0.3330. (1,1,1.5) (1.5,2,25) (1.5,2,25) (0.1818,0.2,0.222)
Vulnerable 5) 4)
populations
G 1522 (028503330, (0.222,0250.2 (0.153,0.166,0.18
g 5) 2 85) (0.4,05,0.666) (1,1,1.5) (1,1,1.5) 18)
Health costs
Sl
&39S S (2.5,3,3. (0.285,0.333,0. (0.222,0.25,0.2 (04050666 (L1,15) (1115) (0.133,0.142,0.15
%Agricultur ) 4) 85) 3)
al labor
Jlsis b
Juasl
Drougﬁt (6'%)7 7 (25,3,3.5) (152,25 (4.5,55.5) (5.5,6,6.5) (6.5,7,7.5) (1,1,1.5)
impact on
employment

Source: Research findings
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Table 5- Fuzzy paired comparison matrix for physical vulner ability sub-criteria

by o )bl loiwes £ o3l oSy
Sub criteria Irrigated rate Road density
015 sle] Slagon) 5 (1,1,1.5) (2.5,3,3.5)
Irrigated rate
ol o515 (0.2857,0.333,0.4) (1,1,1.5)
Road density

Fuzzy AHP (b9 il eslitu! b (JUaSutd &1 Comss (g pdscuml (21551 93 Bjlro 5 9 Bjlre 2 bgapo (339 -1 Jgoa
Table 6- The weight of criteriaand sub criteriain assessing vulner ability to drought by using Fuzzy AHP

e 039 b g5 242 225 039 o 09
criteria Weight Sub criteria Sub criteria Weight Total Weight
38 6yl ; 0.0755
whaflsnoesl o403 <1-GDP 0.3144
Economical vulnerability GDP per capita
$5ygliS i 03938l o) 0.0549
Agricultura Value added 0.2285
Caio Sy 03938] sl 0.0549
Industrial value added 0.2285
GDP ,, Jlsis 36 0.0549
The impact of drought on 0.2285
GDP
cseloinl g 0.2403 oz STy 02228 0.0549
Social vulnerability population density '
Camar 32 £ 0.1295 0.0533
Population growth rate
3 0.0311
b & 0.1295
The literacy rate
2 ol Comon _ 0.1295 0.0311
Vulnerable populations
casligy o dujn 0.0311
0.1295
Health costs
S598S 3,6, 0.0311
0.1295
%Agricultural labor
Juzsl p JSis b 0.0311
Drought impact on 0.1295
employment
S & prycad 0.5193 o (6oll sloiwej £ 0.205 0.1532
Physical vulnerability Irrigated rate ’
osls oS1y5 0.3660
Road density 0.7049

Source: Research findings
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Table 7- Results of the calculated values of the various dimensions of vulner ability to drought

bl @olal g pdy comol  eloizl Gpdy ol (b (500 ]
province Economical vulnerability — Social vulnerability  Physical vulnerability
P! 0.014 0.105 0.133
Ilam
S ool 0.050 0.093 0.165
North Khorasan
e ol 0.052 0.085 0.239
South Khorasan
ohaste 0.097 0.085 0117
Mazandaran
gsg)“’ ()L?Hb.)“ﬂ
- 0.060 0.088 0.107
East Azarbaijan
st Ol 0.056 0.103 0.114
Western Azerbaijan
olisle 5
0.064 0.107 0.068
Kermanshah
ol 0.057 0.105 0.182
Khozestan
o 0.086 0.082 0.224
Fars
ol 0.099 0.101 0.326
Kerman
$y2; ol 0.074 0.099 0.221
K horasanRazavi
oleisl 0.051 0.084 0.269
Esfahan

bz b 5 (b

. 0.076 0.085 0.315
Sistan and Baluchestan

Ol S 0.079 0.075 0.078
Kordestan

Ohe 0.077 0.072 0.101
Hamedan

Sy o o 0.072 0.068 0.134

Chaharmahaland Bakhtiari

o) 0.071 0.072 0.082
Lorestan

2ol g5 sk 0.144 0.084 0.070

Kohgiluyeh and Boyer Ahmad
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Heos
0.035
Bushehr
ol 0.054
Zanjan
ole 0.059
Semnan
o 0.048
Y azd
ol
0.041
Tehran
Jwo)
0.060
Ardebeil
- 0.040
Qom
o 0.049
Qazvin
ot 0.066
Golestan
SF . 0.060
Markazei
ok 0.049
Gilan
ol 0.056
Hormozgan

0.136 0.132
0.087 0.084
0.071 0.495
0.089 0.384
0.157 0.201
0.074 0.095
0.078 0.246
0.073 0.128
0.095 0.135
0.083 0.115
0.084 0.157
0.123 0.250

Source: Research findings
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Table 8- Results of the assessment of vulnerability to drought in various provinces of the country

S (IS (5299 ol

),

a5, oLl iz an ol lusis
Rank province General vulnerability to ¢ province General vulnerability to
drought drought
K rﬁl Ve Aﬂd'B Ol
ohgiluyeh and Boyer
16 Ahmad 0.298 1 Semnan 0.625
Lo K:rL:l):an
17 Golestan 0.297 2 0.526
kS Y
18 Gilan 0.290 3 Y azd 0.521
Sl g Jow sl Oz gl 5 (L
Chaharmahaland Sistan and
19 Bakhtiari 0.273 4 Baluchestan 0.476
@ ol OB 50,0
20 Western Azerbaijan 0.272 5 Hormozgan 0.429
. QLQ,&..DI
M;i;ei Esfahan
21 0.257 6 0.403
- a5
5,8 w3l ol
et Avarbmian Tetren
2 J 0.255 7 0.399
£k $32; ol
23 llam 0.252 8 KhorasanRazavi 0.393
Olben ol
24 Hamedan 0.250 9 Fars 0.393
98 &5z olel >
25 Qazvin 0.250 10  South Khorasan 0.375
olzsle S o
26 Kermanshah 0.239 11 Qom 0.364
Obews S Ol j95
27 Kordestan 0.232 12 Khozestan 0.344
Jeo) Slad Glul>
28 Ardebell 0.228 13  North Khorasan 0.308
ol Ao
29 Zanjan 0.226 14 Bushehr 0.303
ol olysle
30 Lorestan 0.225 15 Mazandaran 0.300

Source: Research findings
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