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ABSTRACT

Received:27/11/2019 | |nter-basin water transfer is the transfer of water from one basin to another. The basin which
Accepted :24/08/2020 | \water is transferred to that is called the destination basin and the basin which water is transferred
from that is called the origin basin. Inter-basin water transfer despite the supply of water in the
destination basin, could possibly be the cause of changes in the origin and destination basins that
need to be evaluated. The purpose of this study is to predict the possible effects of Behesht Abad
River water transfer to the central plateau of Iran on the surface and volume of one of the
aquifers in the origin basin called Shalamzar and also to provide different strategies during 30
years. For this purpose, WEAP software was used. According to the results, inter-basin water
transfer can have a negative impact on the surface and volume of aquifers in the origin basin and
Keywords: cause a decrease in groundwater level. In order to prevent the reduction of the volume of aquifer,
Inter-basin water the maximum water transfer in normal water conditions and drought was estimated 450 and 160
transfer, Groundwater, MCM per year, respectively. Also, the maximum amount of transferable water according to the

Shalamzar Aquifer, environmental needs in normal water conditions, was estimated about 350 MCM per year. The
Behesht Abad Basin, results of the model indicate that the rate of decrease in the volume of study aquifer in the
WEAP. conditions of water transfer and in case of implementation of water resources development

projects during 30 years will be about 5 times.
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Extended Abstract country is variable from the east and center to the
north. Most of the rivers are flowing in the northern

1- Introduction and western regions of the country. These factors,

ran has a diverse climate. The country's along with other factors such as population growth

water resources are very scattered. The and industrial development, and the expansion of

annual rainfall distribution in  the urban areas, have led to the consideration of inter-

basin water transfer to supply the water needed by
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assessable to achieve sustainable development and
environmental conservation. The purpose of this
study is to predict the impacts of water transfer
from Behesht Abad River to Zayandehrood and
Central Plateau of Iran on one of the aquifers of the
origin basin called Shalamzar. to define strategies to
reduce or eliminate possible damaging effects in
Normal hydrology condition, drought and providing
the environmental needs of the river during the next
30 years after the operation of the project.

2-Methods and Material

The study area is locating in  Behesht Abad basin
with an area of 430 km? in Chaharmahal and
Bakhtiari province. 141 km? of the region in the
field, 289 km? are the highlands, and 93.49 km? of
the plain is the aquifer. Shalamzar River is A
tributary of Behesht Abad River is one of the main
headwaters of Karoon River. The storage capacity
of the Shalamzar aquifer is about 160 MCM, which
is in equilibrium in the base year (2015). The
purpose of the Beheshtabad River water transfer
project is to transfer an average of 746 MCM per
year to supply the water needed mainly by the
drinking and industrial sectors in the central plateau
of Iran. WEAP software used to study the
consequences of water transfer on the Shalamzar's
aquifer, and different scenarios defined to evaluate
the effects of water transfer in the next 30 years. In
general, WEAP can be used to analyze a wide range
of water resources and environmental issues. The
food and Agriculture Organization of The United
Nations (FAQO) rainfall-runoff method is used for
modeling the processes related to the study area.
Using crop coefficients (Kc), this method
determines evapotranspiration for plants that are
irrigated or fed by rain. The remaining rainfall,
which does not waste evapotranspiration, is
transferred to the river as runoff and part of it to
groundwater.

3-Results and Discussion

After modeling the processes related to the study
basin in WEAP by considering the water transfer
from it and ten scenarios defined, and modeling
performed for 30 years. In Scenario 1, the study

aquifer volume will be reduced to approximately
68.5 MCM (57.4%) in 2045 due to water transfer,
and the rate of groundwater level drop will be 25
meters. Under Scenario 2, the aquifer volume will
decrease from 160.7 MCM in 2015 to about 30
MCM in 2045, and the groundwater level will drop
to 46.93 meters. In scenario 3, by considering water
transfer from the Behesht Abad River with the
predicted volume (MCM746) and drought
conditions in the basin, the study aquifer will dry up
in 2027. The annual volume of aquifer reduction
will be about 13 MCM. Under Scenario 4, the
downstream environmental water requirement
increased from 10% to 30% and then to 60% of the
base flow. Considering the Environmental Water
Requirement of 30% of the river flow, in the year of
2045 the storage eduction of 149.5 MCM and the
water level drop of 48 meters, and in the case of
60% of the river's baseflow, the aquifer will be
almost dry after 30 years. In Scenario 5, with the
increase of agricultural water efficiency from 30 to
65%, the amount of aquifer volume decreasing is
estimated at 83.83 MCM, which shows a decrease
of 46.87 MCM compared to Scenario 2 (30%
efficiency). The water demand of the origin basin
from the groundwater level in the 30-year is
1258.84 million cubic meters, which in the
reference scenario is 2522.78 MCM. In Scenario 6,
the volume of artificial feeding of the study aquifer
is estimated at 11 MCM per year to prevent its
volume drawdown. Scenario 7 contains normal
hydrological conditions with the minimum
environmental water requirement. The maximum
transferable water is estimated at 450 MCM by this
Scenario. The aquifer storage will be in equilibrium
over 30 vyears, and the environmental water
requirement and water transfer will be supply By
transferring this amount. The maximum amount of
transferable water is estimated at 400 and 355
MCM per vyear, respectively, by increasing the
environmental water requirement up to 30 and 60%
of the river baseflow Under scenario 8. Under
Scenario 9 and drought conditions in the study area,
about 160 MCM of water can be transferred to the
destination basin annually. By scenario 10 (gradual
increase in the amount of transferable water), the
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drawdown in level up to 2021. From 2022 onwards,
the volume reduction trend has started, which is
65.4 MCM at the end of the 30-year.

4-Conclusion

The study results indicate the inter-basin water
transfer causes the level and volume drawdown of
the origin basin aquifer. In general, the rate of
reduction of study aquifer volume is estimated
approximately five times (81.3%) during 30 years
by water transfer from the origin basin and the
implementation of water resources development
plans. Under some scenarios, there is a lack of
water supply in various sectors, including water
transfer. 50% of the water demand decreases from
the groundwater of the study area By increasing the
irrigated water efficiency from 30 to 65 percent. In
this study, the maximum amount of transferable
water under normal and drought hydrological
conditions is estimated at 450 and MCM 160,
respectively. The maximum amount of water
transfer is estimated at approximately 355 MCM in
normal hydrological conditions By considering the
increase of environmental water requirement up to
30 and 60% of the river baseflow. The inter-basin
water transfer from the origin basin should
perform by considering its long-term hydrological
consequences on its aquifers Due to the relationship
and interaction of surface water and groundwater.
Keywords:Inter-basinWater Transfer, Groundwater,
Behesht Abad Basin, Shalamzar Aquifer, WEAP.
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