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3- Third millennium development goals

4- Johannesburg

5- World water forum

6- Kyoto

7- World economic forum

i oo oM 5 — %)


https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/151754
https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/151752
https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/151752
mailto:hsalami@ut.ac.ir

1FAA Sl ) oylod Y'Y als (6559l anwgs g olasdl s i VF

Gblio @i a8, LS ay ool)l ¢ ixio Ol G puas 5)slisS
oolitl e 5 oo ] golie S Sledbl g o cbslis
i padls ol o)l &S ol ol bl Al guls .ailes S
5 ol ibe (10 ) 08 Lyl Sy Gl sl o sl
Mo syl g ol el o @ ooy > (VA) lylSen
lmase > Ol )y 0y a5 Capds Sgr0h e
T ORI P LI NP WINPTV R
lodg o5 odlimul (ol a8 adls I )l jelaie oyl (ly sl
Ol 2 Cnlape 9 Sl B pmo (g o cillo dilfo gy &S
wlie sl puite Jols solio dilge adllas oyl ;3 .0, J15 15 e
layito Jold s ytd Ao ¢ o (2 (e g Wl
Slasie g o ol asye oi Jlia o (i) 4 S, oo
Loty ) (Bras Ol slayite Jold G pas dilfo ¢ o
Jobd cdybo ddlhe £ B lidpgn 5 Canino ((SLS «sjyeliS
SY Lo palls el 5l sl L cibjgel g (sl pwite
dilye g ol pned YL Byas J B el 5 luliw,
oWl @l o3 (il 38, 5 lajsite Jols Cunjlaes
9 x9S 2l ged Sl bl Glie wrdcoles IS
obis l_taoT g gl WCowl 039 sdbCwd (slawle (5]
35 Blod 1 1, Comadg (o yiecmslio o 629, ddgs 45 md e
WSBg) ddgs 1 Cajlasme Ao Cunsy uimed sl ]
Sl wlbagy adg> ) wlio g Cod )b (sloddlye Cumidg g 4la
S Ao b ladllae 3 (V) ()en 5 SOl s seline
Hsils Blssg, Ao ol (5 plie b & o 88 a3l
e Uy S e it o Ao ol gl A28 13 e 5
iihaie Lol e 98y sl Cannisg I YSIY T i asli
s (ol 38 sl ol S5 s 53y b e
L (g 3 (A) (gsile 9 (Jloa 2dl oo 65tk (s Cupmdg
Sl (sl 6,509y T ol (slnailye s 5 43525 oolinl
xS b caleg o g o &l o L8 asls il ela i
Sa il o 8 Candy ioxier & DDl o i jasls
aie) ol 3o oad ool gy lalllas 4y 0gMe uiidld g ses

2- Rio Valles

3- Heihe

4- Shule

5- Shiyang

6- Gansu

7- Shiyang

8- Mingin

9- Jingchang

10- Principal component analysis
11- Improved water poverty index
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1- Huasteca Potosina
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2- Normalizing

3- Water poverty index

4- Resources

5- Access

6- Capacity

7- Use

8- Environment

9- Minimum-maximum method

Ol () (gasl Jud 5l 6,500 daxte sla gy 4 g o0
9 )B8ble (W) phlSen 5 o) (W) olilSen 5 J (1) Sy
5 (V) ohbsen 5 (W) S jusle 5 0¥ (VF) S
lize oLl slaplide 3 o 55 (VF) Ghles 5 plodle
Pl aste (slajimgy y950 4 4255 b oS 0 )Ld] el o plodl
L yeidS 5l gl p0 odaxie Cldllas oS Jbs jo 0l asuidio o
Ll 043 plosl cilieo gblio ol (obeS 5 o] el (oo Ban
= el Cuxsg Ailrden (wyp Bua b gladlbe o)yl
sr0f UReR )0l cawl 0l pll )5S Ciliee (sl i
Condg jl gpgad g wlod | SIS ol sl S )

sl ol Cilises (gloyliol 55 o o

gy g 2lge

Jeodsl el 8 ool myis T g 035208 ogpite o] Capial
bl G (S lase a1y o (V5 5) LT Sl 8 i
4SS cowl )I)_Q)J L;}LA) sz g,g:.ml ual.wl w‘ 2 ) o.))f TS
Josd Sl (clansa g (35 Jlade b plo Of @ anels ;33,8 ,a""
&S Jb > sl aush wyiwd Jae g plls «SL (S5 S sl
Ml e dostg 5 00 Cablns Canj Lao 355 uols liab]
el Glo ol el oo 1 00 @) Gy 1 oS psbolan
iy S35 o ol el & 13l o o] Cumiy S
LS a1 sog) gl plplty ol Crat] Bl Yoy S
g gl Jios 3,00 (gl galie

Cawl U‘ F)‘L'“‘"’ l)J) LAY )‘9w.) uﬁl.\ﬁ‘ D)‘}o.h L.J‘ C.sl.m U_»l.s))l
9V5) 23,5 Jl8 alenMo 550 aslraen Sjgo 4 Jaore
PIl g (Sl Capmdg S oyl ladle Job )3 (VA
L s cezge plar gaw 3 (2l @lie cumsy ogllasl )
@ 2 ctel Candg 2Ll e Al laplejl 5 ol
ol 2 Jolaze (sd g, jl (S iy Jolie (sld S, &)
i C}]a_w 9 Ltbua>L.w )‘ oalawl 9 dxwgl ¢ pgdT Ao
Ol g sl (amiiz pagio S ol ol 457155 (1) 2l 0
D)5 39 g o cidise sl ol L (gl e S 5 onlazul
9o 03l CuaS onl ple sl silepasls o) Sl cnlple
O ol Slea 8 )lie g ol duog Lg)l> 4 av g L (YY)
Jolpe b ol cuiel (oS (a3l clinl (3,8 asuie jglate
L basy o odelS slal b Ll (VY 5 VY 0) 395 b (slalsis

5 wyiwd > SleMbl g bl 4 dngi b s 398y ol Costal

1- Global water partnership (GWP)
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1- Availability
2- Variability
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1- Mean and standard deviation grading method
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Table 2- Classification of WPI values for Iran's provinces

anb Satb jlae
Grade Grading criterion

Water unsafe
Lower safe
! bawgte Coal
Moderate safe

WPl <WPI —1.00;,,,
WPI -1.00;,,, <WPI <WPI —0.5c;,,

WPI —0.50;,,, <WPI <WPI +0.5a,,,

“ﬂp‘;;jf;;;‘e" WPI +0.56;,, <WPl <WPI +1.0c,,
1 JalS ol -
“Eul sofo WPI >WPI +1.00;,,

Source: 20 Y. ol
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Table 4- Descriptive statistics of the Poverty Index and its components

Zlo alie  awpwd allio Cud b allpe  dpas dllie G st allyo

ol S8 Al

Resources Access Capacity Use Environment Water poverty index
05k 11.29 41.48 55.30 51.13 48.97 41.63
Average
Sone Gl
L 12.27 10.97 7.45 14.59 12.29 6.44
Standard deviation
_J’i‘» 0.47 11.47 43.43 17.81 8.11 27.38
Minimum
Sl
. 66.67 61.29 75.18 72.83 66.44 52.17
Maximum
ety aial 66.20 49.82 31.75 55.03 58.33 24.79
Range

Guins shasl, isle
Source: Research findings
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Table 6- Classification of provinces of Iran based on the water poverty index

& ol Sl Cudal Luwgio Coel YU Sl Jol8 ool
Water unsafe Lower safe Moderate safe Upper safe Full safe
WPI<35.2 35.2.WPI<38.41 38.41.WPI<44.85 44.85.W PI<48.07 WPL48.07
Ol gly i olré o ol b el Ay
Sistan and Baluchestan Tehran Azerbaijan, West Azerbaijan, East Bushehr
P oS Je)l obs; SHlsw g Jbowe o
Qom Gilan Ardabil Zanjan Chahar Mahaal and Bakhtiari
ol Olee! Oliows Oliwd,S
Kerman Isfahan Semnan Kurdistan
s | olisle S da>ly5g 425k SaS
Golestan llam Kermanshah Kohgiluyeh and Boyer-Ahmad
OB jesn @ gl o)) SF
Hormozgan Khorasan, North Lorestan Markazi
S5y ol
Khorasan, Razavi
o ol
Khorasan, South
Oljs>
Khuzestan
o6
Fars
98
Qazvin
olyjle
Mazandaran
Olm
Hamadan
23
Yazd

suios slaaisl, 15l
Source: Research findings
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Table 7- Correlation coefficient matrix among the components and water poverty index

adl3e a8lze a8y ailse by adlgo e s
Lo ~ o b ; . ol B8 gl
& W D Cud,b b pao Cowy
Resource Access Capacity Use Environment Water poverty
S index
Correlatio
n 1
Resources t-Statistic =~ -----
Probabilit
y -
Corrﬁlatlo 0.130 1
Access t-Statistic 0.694 -
Probabilit 0494 e
Co”ﬁ'a“o 0.007 0.244 1
Capacity t-Statistic 0.037 1333 -
Probabilit 0.971 0193 e
C°”ﬁ'a“° 0.051 0.361 0.129 1
Use t-Statistic 0.268 2.049 0686 -
Probabilit 0.791 0.050 0498 -
Co”ﬁ'a“o 0.025 0.040 -0.284 0.395 1
Environment t-Statistic 0.131 0.214 -1.567 22716 -
Probabilit  g97 0.832 0.128 0031 e
Co”re]'a“o 0.459 0.626 0.267 0.776 0.518 1
Water poverty 4 siaristic 2,737 4247 1.468 6.514 3208
index Probabilit
y 0.011 0.000 0.153 0.000 0003 -

suis sbaaisl, sl
Source: Research findings
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Introduction: Rapid growth in the world population would substantially exacerbate pressure on all resources
particularly water resources and consequently would cause difficulties in global food security. In addition,
degradation of water resources is one of the greatest environmental challenges facing almost all countries around
the world including Iran. In Iran, the situation is even worse as it is located in a dried and low precipitation
region. Thus, before Iran reaches at an irrevocable point, it needs to revisit its development policies. In fact, what
is considered as a strategic principle in the path of sustainable development is the balance between the
development policies and the state of the existing country's natural resources base, specially the water resources.
Thus, in order to manage optimal usage of water resources and to coordinate farm land utilization policies and
water resource availability in different provinces, information on water security situation in terms of physical,
social and economic factors are necessary. The present study seeks to specify the status of water security in
provinces of Iran using water poverty index.

Materials and Methods: Given that water security is a multidimensional concept and it is not possible to use
one variable to represent its different dimensions, the indicator method is typically used to evaluate this concept.
In the present study, the Poverty Index is utilized to measure water security in different provinces of Iran. This
index consists of five main water related components including: Resources Accessibility, Capacity,
Consumption, and Environment. These components in turns are determined by various variables such as the
volume of groundwater resources and annual surface water per person, the variation of rainfall in a 10-year
period, number of household having access to public water pipeline, percentage of population having access to
urban wastewater collection and disposal services, percentage of population covered by the social security
services, literacy rates in the population over the age of 6, rate of participation, GDP at constant prices,
employment rate in non-agricultural activities, annual water usages, percentage of irrigated land, amount of
fertilizer and pesticides distributed annually, and percentage of protected areas under the management of the
Environmental Protection Agency. These variables are first standardized using minimum-maximum method
Then, an index for each of the five components are computed. Next, an index of water poverty is calculated for
each province by aggregating all five components. At the end, based on the index of water poverty all provinces
are classified into Water Unsafe, Lower safe, Moderate safe, Upper safe, and Full Safe provinces.

Results and Discussion: Results revealed that, five provinces, including Sistan va Baluchestan, Qom,
Kerman, Hormozgan and Golestan were the most insecure provinces based on the calculated water poverty
index. These regions are facing a severe water crisis. Two provinces, including Tehran and Gilan, had lower safe
water security. Also, five provinces, consisting of East Azerbaijan, Zanjan, Semnan, Kermanshah and Lorestan
faced upper safe situation, while five provinces, including Bushehr, Chahar Mahaal va Bakhtiari, Kohgiluyeh va
Boyer-Ahmad, Kurdistan and Markazi had full Safe of water security. Other provinces were ranked in moderate
safe status in Iran. The correlation between Water Poverty Index (WPI) and its components indicates that all
components are positively and significantly correlated with the Water Poverty Index, except for the capacity
item. The magnitudes of the calculated correlation coefficients in this study were 0.459, 0.628, 0.776 and 0.518,
respectively for resources accessibility, capacity, consumption, and environment components. The consumption
item has the strongest relationship with the Water Poverty Index. Consequently, in order to improve water
security, it is recommended that policy makers give priority to this item.

Suggestion: Given that the roots of existing water poverty in different provinces were not the same, it is
suggested that water policy makers and planners take into consideration the province-specific factors for setting
up the planes aiming to prevent more water insecurity in Iran. From this point of view, the WPI results can be
used to prioritize the provinces and understand the roots of water insecurity in each of the provinces. Providing
water security or water poverty map for Iran is essential for having a clear understanding of water security
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situation in different regions in Iran and is recommended. Finally, information provided by WPI can be used in
efficient management of water resources in different provinces and at national level.
Keywords: Iran, Water poverty index, Water security



