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ARTICLE INFO ABSTRACT

If a country wants to move with a caravan of civilization and scientific development, it
will have to use its natural resources. One of the most vital resources that life plays in
Research Paper the lives of humans and countries and the continuity of production is water resources.
If the use of this vital material, which God has placed at the service of humans for free
and unprofitable, would be desirable, many problems of the countries would be
solved. One of the water supply methods due to drought problems, especially in the
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EXTENDED ABSTRACT

Introduction: Water poses a significant challenge in the 21st century, its issues were previously confined to
local areas, they now affect the globe. In Iran, improper water resource allocation, coupled with irregular rainfall
patterns, has led to disparities in water distribution and usage to address water concerns, Iran must strike a
balance between water demand and available resources at minimal costs. One viable solution to mitigate water
scarcity is inter-basin water transfer projects While inter-basin water transfer can help alleviate water shortages,
it also poses environmental concerns, such as disrupting the natural hydrological cycle and impacting aquatic
ecosystems. Moreover, such projects often face opposition from local communities and policymakers due to
concerns about equitable water sharing and potential economic losses. This research employs risk indicators to
investigate Birjand City's drinking water supply system, focusing on inter-basin water transfer methods.
Methodology: In this study, doctoral students specializing in water resources engineering at Birjand University
were chosen as decision-makers. Subsequently, relevant indicators were identified. These included water
quality, environmental impact, societal well-being, sustainable development, utilization, operating expenses,
water conservation, and a balanced supply and demand chain. Furthermore, several alternatives were
considered, such as transporting water from the Oman Sea, diverting water from the western region (Zayandeh
Rood), utilizing water stored in the Dosti Dam, and harnessing traditional water sources (i.e., separating sanitary
water and potable water distribution systems).

Results and Discussion: The weight of the option of water supply from the Sea of Oman was determined in
three risk scenarios. The low sea level in Birjand city increases costs, and environmental issues may arise from
water treatment. The transmission line passes through desert areas, creating security risks. However, this option
uses a completely sustainable water source. The relative risk deviation was 0.233. Another option is to use water
from Zayandehroud's tributaries. The water quality is excellent, but social problems may occur. The relative risk
deviation was 0.165. Dosthi Dam faces issues with sustainable development. The construction of a dam in
Afghanistan provides 60% of the Dosti Dam's input, while the Mashhad plain has problems due to excessive
groundwater use. The relative risk deviation was 0.15. Using conventional waters by separating drinking and
sanitary water, and optimizing water use, can achieve a high supply and demand balance. Purified wastewater is
delivered to the supplier's location, reducing social problems. This option has the lowest relative risk deviation.
Conclusion: In general, The best option for providing drinking water in Birjand is tapping regional conventions
(separation of drinking water distribution network and sanitary water). Overexploitation threatens underground
reserves, making judicious use imperative. All sources, even inferior ones, merit consideration. When thirst
rises, current conduits won't suffice, so upgrading infrastructure becomes essential. Economic and technical
analyses precede dual network adoption, common in cities with distinct circumstances. Though advantageous,
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this scheme has drawbacks versus regular networks. Given Birjand's arid setting and distance from trustworthy
water sources, conventional regional utilization (sanitary and drinking water separation) appears optimal.
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Figure 2- Risk-based multi-indicator group decision-making process for drinking water supply in Birjand
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Table 1- The weight of the criteria used to select the option of water supply in Birjand with the ANP method
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Table 2- Criterion/option for the implementation of water supply in Birjand
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Table 4- The value of wj in the risk-taking mode of Table 3- The value of wj in risk-averse mode in LINGO 11
LINGO 11

Variable Value Variable Value
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Table 5- The weight of the final option of supplying drinking water to the city of Birjand from the Sea of Oman in
three risk-taking, risk-averse and neutral states
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Table 6- The weight of the final option of supplying drinking water to the city of Birjand from Zayandehroud in
and neutral states,three risk-taking, risk-averse
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Table 7- The weight of the final option of supplying drinking water to the city of Birjand from the Dosti dam in three
and neutral states,risk-taking, risk-averse
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Table 8- The weight of the final option of providing drinking water in Birjand city using conventional water in the
and ,region (separation of drinking water distribution network and sanitary water) in three risk-taking, risk-averse
neutral states
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