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Figure 2- Steps of Analytical Hierarchy Process
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Figure 1- Geographical location of Iran and the
study stations
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Figure 3- The Analytic Hierarchy Process (AHP) for determining vulnerability to drought
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Table 1- Determined weights for indices using the
Analytic Hierarchy Process (AHP)
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Index Weight
Climate 0.516
Topography 0.0161
Drainage Density 0.04
Groundwater 0.219
Land Use 0.164

Table 2- Determined weights for sub-indices using the
Analytic Hierarchy Process (AHP)
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Precipitation 0.693
Climate Evaporation 0.088
Temperature 0.219
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Topography Aspect 0.197
Height 0.313
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Figure 7- Fuzzy membership map of Topography
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Figure 6- Fuzzy membership map of groundwater
index and its sub-indices: a. groundwater depletion,
b. groundwater depth

9 i) ol Bl (ASLS (551 Cogie bl -7 JS
032 1 Goe D imoipy o el 80T soaslip;
Olis 1) (ol gy BT 555 (53l Cagas aid
5 Stz e 4 4zl b addi Gl JuSy 58 5 s o
warls cwl oul astin ol (e andls a5 elis )|
SLisiee alws @ 0Bl ALl ali 4l ) e i Bl
5 Lo 5eSle b Sl a3l p; aw 5
dmlne a3l Gl 56 Cogde Al Gt (Kb
A IS8 wd Gy CIOVE) G i 50 e &S
bl a5 and oo lis wlll (65 Cugae ald ow)
5 @ Jed of Glcwnd a4 Cund (65550 ol



Vool e aay

ATCGIS 13105 (551 w5 g (o1pe koo (6 5 poas
Bgh dbre (JLSis 4 Cons 58S s pdhcen]
ol als a5 ol i koo ol 5l Sl b
SLois b o2l smls a3l s (susiny ol el
et 0 |y e e VEF 5 +/TVR - 0VF
ool 5l aisls plaisl 0g3 4 ,eiS pdcaw! gblie
gl Copae Con o 285 amdi Gl oo s
2 635 ke e 2Ll 6 e s Sy
O Sl g ogle jenS o JlSlis S, o pis

4 el )5S tejny ol Glaesie I b a>
oot mlie ol & epiliohez Shlus ol o5z

Cly e yoli bl )5 Bl S5 oo 51 e
odd wope (Ol Sy S g ey S
Sy o3l oy IS el 2 Sl sl e

9 (S e2) 2oyd Ve =Br il b (anb s R
39> iy lpl Jled o clllcws slo K

b @ Jle o5 sl LSa BAYAYY 5 VAFYAAS

4 dz5 L (FAO, 2010) o5 o 4zl oyl Cannsg
ol e olnl JLsies gplye] ol aiks
b &gz s B8 Jled (B0 opix (35 (S35 e
Los o5 G5 Gndicam] oo 5 90 ones
G oy b S oo 8 ol Lt sy
Sozry e 4y 505 5l Al (ol )3 45 9 e paive
ey Loy iy Ol Cundy Guizman g ol
L 0092 el 50 SloatiS (as 15 2] (6,
dg)l azlys SLbl (2l o o)l bl (o9
285 48518 basgio 5 0L 6yl L sla S
2l Jlsis S, Copde g amg)l azlye sl
4 o )3 bys (258 S le 0250 )8 A g 000
FLSis @ o S syl Brd oo
s Pl Fogbre mll e a ol (pl &5 Wl
50 Ol SLEL (g5 5 5o )55 5 50l glwesSanss, ool
cle oS wlas 518 ob) g pdcam] (WS o3gaxe
Sl S5 pY cwl b asls plad grezs 51 sl oyl
4 S 05 S pdyoan] b bl a5 Conl Cu s oS
9 S0y95 S Cupde Caglel I s bl
s od JluSis 5l wl A s Lo (pl 4 )
SLeSid Sy Capae ol o b 55 ) gl L
28,5 Sl s

Legend
g High : 0.693

———— —
“Low:0 0 215 430 860

" - @ W Con @
Le : Le }
gen gen Y
gHigh : 0219 ﬁ wHigh : 0.088

- — oM Etes U — OmEters |
“Low:0 0 2540 80 “Low :0 0 21540 80 |
z 45°00"E 50°0'0"E 55°0'0"E 60°0'0"E z
=] N )
8 N |8
s viBB:|F
: _ T
- S
z ' . z
=] =]
21 o
0 %)
) &
z z
° 3 =]
21 2
8 Legend ]
— High : 0.516
z &
> | Jow:0 S
57 D S S X
g o o 40 w0 8o g
45°00"E 50°0'0"E 55°0'0"E 60°0'0"E

Figure 8- Fuzzy membership map of climate index
and its sun-indices: a. precipitation, b. temperature, c.
evaporation
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Drought vulnerability mapping using AHP and Fuzzy Logic in Iran
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Abstract

In this study, Analytic Hierarchy Process method was used to assess drought vulnerability in different regions of
Iran, using five indices including climate, topography, drainage density, land use and groundwater resources.
After determining the weight of each index and sub-index, the fuzzy membership maps were calculated using
Fuzzy logic functions in ArcGIS software. Then, by use of omega fuzzy operator (y=0.9) the maps over laps
were drawn and classified. Drought vulnerability map of Iran showed that central, Eastern, Southern, North East
and South East regions are mainly located in two vulnerability classes of very low and very high. Also, Zagros
and Alborz mountains region classified as highly vulnerable. Most areas in north and northwest of the country
as well as northern coastal region are located in medium to very low vulnerable classes. Lake Urmia region is
mostly occupied by high and medium vulnerability classes.

Keywords: AHP, Drought vulnerability, Iran, Risk management
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