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AHP, water resource,  that the average poverty index in the cities of Sistan region in the same
Sistan weight condition is 0.48 and, in the weight, according to AHP method is
0.43. The water poverty index varies from 0.60 to 0.23 among the cities
of Sistan. hirmand city has more water stress compared to other cities.

1.  Introduction
The issue of water scarcity and drought is one of the crises that threatens humanity in the near future

and will cause tension and conflict between nations. The water crisis is a global issue that is most felt
in arid and semi-arid regions. In the field of studying the status of water resources and considering its
changes in order to manage water resources, various indicators and multi-criteria such as Falcon Mark,
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UN index, water security index and poverty index have been presented (Wurtz et al., 2019). Water
scarcity is a multidimensional issue that arises in the shortage of sufficient water to meet essential needs
(Kallio et al., 2018). Relation of Water and poverty is strongly interconnected and a robust assessment
of water stress is needed to identify needy areas and develop appropriate intervention for poverty
reduction. Water Poverty Index (WPI) provides an interdisciplinary tool to assess water stress by linking
physical estimates of water availability with socio-economic drivers of poverty. And is a comprehensive
water management tool to help more Effective water management and evaluate water resources. This
index considers various dimensions affecting the management and development of water resources and
is an effective and comprehensive tool for analyzing the existence of surface water resources and its
relationship with human and environmental needs. And due to the unfavorable quantitative and
qualitative conditions and pollution of water resources, the poverty index has been proposed as a multi-
criteria and more comprehensive index in the study of the status of resources.

2. Materials and Methods
This study presents the application of water poverty index (WPI) to estimate and compare water stress

levels in 5 cities of Sistan region in 1401-1402. In this study, out of these five components (resources,
access, capacity, consumption and environment) and 17 sub-indices related to the components to
evaluate the water poverty index based on two methods of weighting including equal weighting and
weighting using the method AHP was used. The water poverty index is evaluated by considering five
components using equations 1 and 2 (El-Gafy, 2018).
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In this regard, R is the resource component, A is the access component, C is the capacity component,
U is the consumption component, E is the environment component, and W represents the weight of
each of these components

component includes four sub-indices of groundwater per capita, per capita rainfall and per capita inflow
of water resources, access component includes two sub-indices of access to piped water and average
water consumption per hectare, consumption component including per capita drinking water
consumption, production value per meter Cube of water, ratio of agricultural consumption to total
consumption, ratio of general water consumption to total consumption, ratio of industrial water
consumption to total consumption, ratio of irrigated lands to total arable lands, capacity component
including sub-mortality indicators under one year, literacy ratio, The economically active population
and the environmental component also include sub-indicators of chemical fertilizer consumption, the
area of Jamgli natural park and green space

3. Results

After calculating the 5 axes, it was possible to calculate the amount of water poverty for each city by
two methods (by applying the same weight to the indicators and sub-indices and applying the specified
weights). Table 1 shows the conditions of each city separately and the final results of water poverty
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Table 1 Results of water poverty calculations in Sistan region by five cities and five axes based on the

same weight
City resource access capacity use environment Water Level of water
poverty  poverty
Zabol 0 2 2.19 3.1 0.79 0.47 Medium water
poverty
Zahak 1.88 1.25 1.2 3.73 1.86 0.58 Medium water
poverty
Hirmand 1.19 1.09 0 27 0.86 0.34 High water
poverty
Nimrouz 1.95 1 0.91 1.98 1.67 0.44 Medium water
poverty
Hamun  2.31 1.1 2.14 25 123 0.54 Medium water
poverty

In Sistan region, due to its dependence on the Hirmand River and the decrease in the volume of river
water flow to this region, the resource component score has decreased for all cities and the severity of
water poverty in these cities has increased, and since this axis is the most effective The factor in water
poverty was identified, so improving this axis will improve water conditions in all five cities.

4.  Discussion and Conclusion
This study showed that all cities in the region needed to development in their water sector. Helmand

city has the lowest value of water poverty index and in the strategies of water development sector in
Sistan region should have the first priority and then Nimroz city is in the second priority. Also,
according to the results, the average poverty index in the cities of Sistan region in the equal weight
condition is 0.48 and in weighting according to the AHP method is 0.43. Which shows that Sistan region
is in a situation of moderate water poverty and requires a lot of attention of policy makers and decision
makers. The water poverty index varies from 0.60 to 0.23 among the cities of Sistan. Hirmand city has
more water stress compared to other cities. The results of combining the components of water poverty
index based on the calculated weights showed that the water poverty index has the highest value in
Zabol city and the lowest value in Hirmand city and is weak in the capacity axis. Hamoon city is in the
second rank and Zahak city is in the third rank in this method. Sustainable management of water
resources through the development of water resources in an efficient and environmentally friendly
manner, capacity development through capacity building of individuals, companies, communities in the
field of resource management, maintaining and improving environmental health and reducing
environmental pollution, increasing public awareness Regarding the impact of the environment on
water resources and sustainable access to safe water with the aim of increasing access to clean and safe
water in accordance with the minimum requirements in rural and urban areas can be effective solutions
to reduce water poverty in the region.
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Application of Water Poverty Index in Spatial Analysis of Water Stress in
Sistan Region

Zahra Ghaffari Moghadam?*, Ali Sardar Shahraki?, Fatemeh Bidarnamani®
Abstract

According to statistics, Sistan region is one of the arid and low water areas. And the issue of water
shortage and drought is one of the crises that threaten the Sisan region in the near future. Water and
poverty are closely linked, so a strong assessment of water stress is essential to identify areas in need
and develop appropriate interventions to reduce poverty. The Water Poverty Index (WPI) is a tool for
assessing water stress by linking physical estimates of available water levels with socioeconomic
incentives for poverty. It is also a comprehensive tool for managing and evaluating water resources.
This study presents the application of water poverty index (WPI) to estimate and compare water stress
levels in 5 cities of Sistan region in 2021-2022. The results of the study show that the average poverty
index in the cities of Sistan region in the same weight condition is 0.48 and, in the weight, according to
AHP method is 0.43. The water poverty index varies from 0.60 to 0.23 among the cities of Sistan.
hirmand city has more water stress compared to other cities. In order to deal with water poverty in Sistan
region, management and optimal use of water resources, especially in drought conditions, is very
important.
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