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Figure 1. Location of the Jarahi River Basin in Iran.
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Table 1. Data and information used to calculate the six vulnerability indices of river systems.
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Table 2. Water resources status based on the WSI.
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WSI> 0.4 _
High stress
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Table 3. Rate of Iran's fragility index over the time period 2006 to 2017.

2017 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 e
Year
\LJ)J L;.,\Mg.w be
0.85 0.86 0.87 0.87 089 089 0.9 0.92 090 085 082 084 Government
Fragility

Source: Fragile States Index, 2018.
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Table 4. Rate of Corruption Control Index in Iran over the time period 1996 to 2017.

(WY
2008 2007 2006 2005 2004 2003 2000 1998 1996 J
Year
Losles J
0.24 0.35 0.38 0.39 0.42 0.47 0.39 0.39 0.37 o 2ld I
Corruption Control
Jl.
2017 2016 2015 2014 2013 2012 2011 2010 2009
Year
Losles J
0.2 0.26 0.32 0.31 0.28 0.23 0.2 0.27 0.2 S 2l I

Corruption Control

Source: Worldwide Governance Indicators, 2018.

aals ly gdmdr JB) plal jasls
Sadlie 51 K e e lunl gk b Ol
oS o adlie e Sl atle ) s Ol O
Cnd 5 (63 gl Ols @ liSe g Ol OS5 S
Aoy denloe (gl ol 0l J.SSM.' i e
i3S e Olias =l 4= 55 085S s S s
5 kel s wskSES glaokal s 0SS
Skl 8 Olge el 0l e3lizal Oliw s 5

.LS.H}A )‘IA JA L VAR 9 '/\f. v;jm abﬂru

oy

TNl 53 Ol s SeSs sla e ls -

Sl bl bl rgsbasl jasls
5> Slel bl sl delss 5 ausa 5101l bl S
Ol Gt Gble 3 o upl OIYAY JLo
33d gliwgy Gble 3 o/fo 5l 5 iy Sl
ol 3 Sl g U RS S s oYY
YA ol ab g 03 e e Dl ask
w53 g3lasl (g pdiml 5 ol ol aslons

A wbu WAAR JSJJ}‘J} 4.3[)’-:))



1R (¥) 2,lead (YY) ale SK 5 O cilis (glayingsy & puid

1444-Y\V  gladle

O\J.“:\ W} 9

s e LS 1y 01l 5538 (6l 1494-Y Y

S ole Ol ool odd aile +/0V0
Slr SBbanng gbatls I 8 Conex

loses u.s\ﬁ)' 6\.&0)‘5.: BE) b‘ﬁ' BE) 4.1..\53;‘,.» blj:.A -0 J}.\»

Table 5. Rate of malnutrition in Iran over different time periods.

[os
2015-2017 2009-2011 2004-2006 1999-2001 J
Year
e Ol
0.049 0.058 0.061 0.049 e O

Malnutrition Rate

Source: Global Hunger Index, 2018
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Table 6. Literacy rate for the sub basins of the Jarahi River Basin.

(1) o) gy Ol e Wb 3 (1) 3 gy Ol e o)
Literacy rate (%) Sub Basin Literacy rate (%) Sub Basin
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Figure 2. Spatial variation of the environmental index to calculate vulnerability in the Jarahi River Basin.
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Table 7. Water demand for different sectors of the Jarahi River Basin.

S e O L
Water demand (m®)

Cols Lhw?ﬁ)'
2 .
s . S CinsliS Area (km?) Subbasins
Environment Industry Domestic Agriculture
L
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s s
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Table 8. Water stress status for the sub-basins of the Jarahi River Basin.
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Figure 3. Spatial variation of multi-hazard index for vulnerability calculation in the Jarahi River Basin.

O‘ﬁ.ﬁ U'AJ:VS 39 '//\i Q‘J.:.A lJ bjb-.hﬁ: u@?—lﬁ; 4Jl5—.}_5) LS}:’.J".’.V':""T LS\J" AMWW @l}';
el jatle & bgje a3 gl S (8 S8 das e Ol ) sk ool 5o >
AEL e /Y oo gme L (i J33) 23 e by, as s Lgﬁ.:\i.WT RS e

G Na E
Multidimensional
Poverty

1

0/8
Economy  s4-<Z aye Water stress o 45
o/

2

X

Governance & 5= Hazards s j=s 2

T
e s

Environment

e N T PR e L;ﬁ.liwi s et s Coandy -t IS
Figure 4. Vulnerability indicators profile for the Jarahi River Basin.

1w



Oy Kod 5 Juolpiw y 2L 8

Ko a5 4 g ArC GIS L s >l alssy,
oLis b u;-b?- 43(7'-53) Lo 4> LSJ:’.J‘:’.WT 0

.Mb‘jﬁ

Blisgy adym JS Gplicaal wg sk
Db A Sl @l Sl el L ol

M}?- LSﬁJ{wTMeJ.b—J.&:j&TM

48°3q'45"E 49°46I'30"E 51°2:15“E
z Zz
o o
[y =
LAJA\J
ailda g,
Sub basins - basin [ | ass u5-ams
Vulnerability index for L ga s Gl
the Jarahi River Basin A Ay,
. Value(%) .
& High : 0.53 N
& _Low:0.08 N
a &
0 20 40 80 120 0
— — Kilometers
48"3(;'45"E 49"46I'30"E 51°2’IlS“E

(o W5 b G pdycel (oS 5 et lE SIS Ol i -0 JSS
Figure 5. Spatial variation the composite vulnerability index for the Jarahi River Basin.
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Abstract

Background and Obijectives: The occurrence of climate change and its impact on surface
water and groundwater resources, along with inappropriate management of water resources have
led to an increase in the social and environmental vulnerability of river systems. Assessing the
vulnerability of river basins, especially in developing countries such as Iran is essential and is
considered as one of the main priorities of the water resources planners for the sustainable
management of these resources and for the formulating of policies consistent with the regional
conditions. In this line, this paper focuses on the assessment of the vulnerability of the Jarahi
River Basin.

Materials and Methods: The study area of this research, the Jarahi River Basin, is located in
southwest of Iran with an area of about 24000 square kilometers and a population of about 870000
people. In this research, the River Basin Vulnerability (RBV) method was used to assess the
vulnerability of the Jarahi River Basin. This method examines the vulnerability of ecosystem and
human simultaneously and consists of a total of six main indicators including ‘governance’,
‘economic status’, ‘social condition’, ‘environment’, ‘water stress’ and ‘natural hazards’
indicators. In this method, data are evaluated quantitatively. The combination of these indicators is
based on a raster summation algorithm which can be carried out in the ArcGIS platform.

Results: The anlysis shows that the vulnerability of the Jarahi River Basin corresponding to each of
the indicators of governance, enconomic status, social condition, environment, water stress and
natural hazards are 0.76, 0.41, 0.061, 0.43, 0.44 and 0.84, respectively. The results exhibit that the
Jarahi River Basin is severely threatened by natural hazards and in particular, the flood hazard
threatens all parts of the river basin. It is also exposed to high water stress. The highest water stress
(0.76) associated with the Shadegan sub-basin that is located in the southern part of the basin. In
addition, the Saiddon sub basin has the lowest literacy rate among the sub basin of the Jarahi River
Basin with the rate of 79%. A significant part of the Shadeghan sub-basin exhibits considerable
environmental impacts, interpreted as a discernible sign of human footprints in the area.

Conclusion: Generally, in the Jarahi River Basin, the vulnerability of three indicators, namely
governance, water stress and natural hazards are quite significant. In particular, flood
assessment analysis shows that almost all the river basin is highly susceptible to flood hazard.
Also, seismic hazard threatens a considerable portion of the Behbahan and Takht-E Deraz
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sub-basins. Moreover, regarding the natural hazards, given the high potential of drought, flood
and earthquake occurrences in the research area, it is possible to somewhat reduce the incurred
damages caused by these phenomena in the river basin by means of paying due attention to
knowledge, awareness, planning and efficient management. The results regarding the water
stress show that almost half of the basin (mostly the Shadegan sub-basin) suffers from high
water stress. Concerning the water stress indicator, given that the excessive use of water in the
agriculture sector is mostly responsible for the high vulnerability state, changing the current
land-use and accordingly the cropping pattern in the Jarahi River Basin will potentially have a
positive impact on water stress indicator. Through controlling corruption, improving Iran’s
political stability status and reducing the government fragility index, an improvement in the
governence indicator can be achieved.

Keywords: Environmental Index, Social Index, Vulnerability, Water Stress
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