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Revised: 2024,/04/01 Introduction: In recent years, the issue of providing drinking water
Accepted: 2024/05/18 and ensuring public health for the residents of the city of Mashhad
has emerged as a top priority for the authorities in charge. As part of
addressing this concern, a proposed solution involves the transfer of
water from Chehchehe and Qaretikan dams through the construction
of water catchment structures downstream of these dams. The water
would then be channeled to the water transfer tunnel of Dosti Dam
for eventual delivery to the city of Mashhad.

Methods: In this study, an evaluation was conducted on the
alterations in water allocation stemming from the presence of two
dams over a 24-year span from 1997 to 2020. Factors such as potable
water requirements, agricultural demands, ecological
considerations, and the water agreement between Iran and
Turkmenistan were taken into account using WEAP model.
Subsequently, the second phase of the study involved an assessment
of the fulfillment of the aforementioned needs, utilizing the
percentage of meeting index.

Findings: Based on the findings, it is evident that the transfer of
water within the allowable volume limit is both feasible and viable.
Itis imperative to emphasize that maintaining current loading levels,
without any additional burden, is crucial for sustaining a reliable
water supply for the city of Mashhad via the two dams.
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Extended Abstract

Introduction
Water resources have emerged as a critical
component for socio-economic

development, particularly in arid and semi-
arid regions. Water, as a pivotal resource,
plays a significant role in shaping the
trajectory of our nation’s social and
economic growth. The escalating population
and economic expansion, encompassing
urbanization, industrial output, and
agricultural activities, have precipitated a
swift surge in water demand over the years.
Precipitation exhibits substantial temporal
and spatial variations, with most tropical
and subtropical regions globally
experiencing considerable fluctuations in
seasonal and annual rainfall. These factors
have exacerbated the issue of water scarcity.
Consequently, the rise in water demand has
diminished water availability during dry
seasons and escalated water disputes within
watersheds. To mitigate the disparity in
water resource distribution and demand, the
strategy of inter-basin water transfer has
been adopted globally. This strategy, defined
as the relocation of water from one
watershed or distinct geographical area to
another or from one river to another, serves
as a viable solution to address the imbalance.

Materials and Methods

The area under study is situated in the
northern part of the Khorasan Razavi
province. Characterized primarily by
mountainous terrain and plains, the region’s
highest elevation reaches 3130 meters. The
area is rich in rivers such as Qaretikan,
Chehchehe, Cheshmeshur, and Sepanjeh,
with agricultural lands and gardens
flourishing along their banks. The principal
rivers in this area flow from south to north.
After irrigating the agricultural lands, these
rivers cross the national border and enter
Turkmenistan. The project will conduct a
four-stage assessment of the catchment
area. This process will involve the use of
standard statistical methods to quantify the
agreement between Iran and Turkmenistan
and evaluate the minimum environmental
flow, thereby assessing the fundamental
condition of the area under study. Following

the introduction of input data into the
simulation model, an optimization model
based on WEAP water allocation will be
employed. This model, coupled with defined
simulation scenarios, will facilitate the
evaluation of changes in water allocation. In
the final stage, the index of the percentage of
supply will be used to examine alterations in
the provision of defined needs, including
agriculture, drinking, and environment,
under each scenario.

Findings

Obenchmarks for evaluating the outcomes
derived from each scenario is the responses
pertaining to the current situation scenario.
In the reference scenario, the irrigation
efficiency of agricultural lands stands at
30%, and the cultivated areas and requisite
sites align with the instances delineated in
the preceding sections. Moreover, the
reference scenario does not account for the
transfer of water from the two rivers under
study. In this context, the scenario
encompassing environmental needs and the
computed water flow from the dam to the
outlet was deemed as the reference scenario.
Consequently, additional scenarios were
formulated based on the reference scenario.
Furthermore, in accordance with the most
recent approvals concerning allocation and
capacity, the annual average volume of
water that can be transferred from the water
sources of Hezar Masjid at the site of
Qaretikan and Chehchehe dam projects is
estimated to be 3 and 2 million cubic meters,
respectively. It's also noteworthy that due to
the absence of industrial development in the
studied area during the research period, its
need node has not been considered. The
increase in the proportion of transferable
water derived from the simulation results
can be attributed to the omission of the
industrial water demand node. In this
regard, the results of each scenario will be
subjected to analysis.

Discussion

It's important to note that the outcomes of
each scenario have been examined
individually, both prior to and following the
operation of the Qaretikan and Chehchehe
dams. The construction of a dam on the
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Harirud River in Afghanistan is perceived as
a significant challenge for securing drinking
water supply in Mashhad. In this context,
one proposed solution to offset a portion of
the water shortages required for drinking
and sanitation in Mashhad involves
transferring water from the surface water
sources. A key component of these plans
includes the transfer of water from the
Chehchehe and Qaretikan dams. This
process entails the construction of
catchment structures downstream of these
dams and the subsequent transfer of water
to the water conveyance tunnel of the Dosti
Dam, and ultimately to the city of Mashhad.
For this purpose, the study will initially
evaluate the shifts in water allocation from
the sites of these two dams. This evaluation
will consider the needs of drinking,
agriculture, the environment, and the water
treaty between Iran and Turkmenistan,
utilizing the WEAP model. Subsequently, in
the second stage, the assessment of the
aforementioned needs will be conducted
using a percentage-based approach.

Conclusion

The research findings suggest that the
provision of agricultural, environmental,
border protocol, and drinking water has
been effectively managed under the
investigated scenarios. The average volume
delivered by both dams to the location of the
water transmission line falls within the
range of transferable volume, indicating the
feasibility of water transfer according to the
threshold limit of transferable volume.
However, in the third scenario, which
involves the application of the transmission
line and a 20% increase in agricultural
demand, there is a decrease in the water
delivered to drinking water transmission
lines from both dams. This suggests that if
there is an increase in load during drought
years and the agricultural demand increases
by only 20% for the expansion of the
cultivated area, the flow delivered to the
Chechcheh - Mashhad drinking transmission
line and the Qaratikan-Mashhad
transmission line will decrease by 17% and
11% respectively. Therefore, to ensure a
stable supply of drinking water in Mashhad
through the two dams, it is recommended

that no additional loading should be
considered over the following years. This is
crucial to prevent any potential disruption in
the city’s drinking water supply.
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