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where drought conditions and over-water withdrawal are prevalent. Data from
various meteorological and hydrometry stations in and around the basin were
analyzed for a 45-year period, and the discharge affected by Mulla Sadra Dam
was calculated using the Chamriz hydrometry station as a reference. The natural
discharge of Chamriz station was estimated using the Trend removal method, and
Keywords: water withdrawal upstream of the station was calculated. The discharge of 11 sub-
Natural discharge, basins was estimated using the gross runoff method or experimental methods such
Dorodzan Dam, Trend | as Justin and Icar. Results show that the average annual natural discharge of
removal method, Justin | Chamriz station was 33.62 m3/s, and the average annual water
method, Icar method withdrawal upstream of the station was 9.47 m3/s. The average annual natural
discharge of the upstream basin of Mulla Sadra Dam and Dorodzan Dam was
18.64 and 43.40 m3/s, respectively.

1. Introduction

The natural discharge of a river is a crucial factor in water resources engineering, as it represents the
amount of water collected from upstream basins, accounting for any water withdrawals and returns.
However, accurate statistics on water withdrawals are often lacking, making methods like the water
balance approach challenging to use. This study explores various methods for estimating river
discharge, including trend removal and modified trend elimination, as well as techniques that consider
precipitation, physiographic characteristics, and annual runoff deficits. The materials and methods used
in this study involved collecting data from meteorological and hydrometric stations in and around the
basin, drawing iso-rainfall and iso-thermal maps, and estimating sub-basin discharge. The results of this
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study provide valuable information that can aid in the optimal management of water resources in the
region.

2. Materials and Methods

To investigate the status of resources and consumption upstream of the Dorodzan Dam, data from
various meteorological and hydrometric stations were collected. Iso-rainfall and iso-thermal maps were
drawn for each sub-basin, and precipitation and temperature values were used to estimate discharge.
The Chamriz hydrometry station was selected as the base station, but water withdrawals upstream of
metering stations were considered. The effects of the Mulla Sadra Dam on the Chamriz station were
removed, and the natural discharge of the station was estimated using the Trend removal method. The
discharge of other sub-basins was estimated using the gross runoff method or other techniquesthat took
into account physiographic characteristics. For sub-basin No. 10, where data was lacking, Justin and
Icar's experimental methods were used, and the annual natural discharge was calculated by averaging
these two methods.

3. Results

The study provided valuable information on the status of resources and consumption in the Kamfirooz
Plain and Dorodzan Dam. Monthly maps of precipitation and temperature were used to help estimate
sub-basin discharge, and the effects of the Mulla Sadra Dam on the Chamriz station were removed. The
natural discharge of Chamriz station was estimated to be 33.62 m3/s, with an average annual water
withdrawal upstream of the station of 9.47 m3/s. The natural discharge of the upstream basin of the
Mulla Sadra Dam and Dorodzan Dam was estimated to be 18.64 and 43.40 m3/s, respectively. The
discharge of other sub-basins was estimated using the gross runoff method, except for sub-basin No.
10, where Justin and Icar's experimental methods were used.

4.  Discussion and Conclusion

The study provides valuable information for understanding the status of various balances in the region and
for optimal management of surface and groundwater resources. The results can assist water officials and
managers in the region in making informed decisions to ensure the sustainable use of water resources. The
methods used in this study, including trend removal and modified trend elimination, as well as techniques
that consider precipitation and physiographic characteristics, can be useful for estimating river discharge in
other regions facing similar challenges. However, there are still limitations to these methods, such as the
lack of accurate statistics on water withdrawals, and the need to consider the impacts of climate change on
water resources. Future studies could focus on improving the accuracy of these methods and exploring new
approaches to estimate river discharge. Overall, this study highlights the importance of understanding the
impacts of dams on water resources and the need for sustainable management of water in the region.
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Investigating The Effects of Mulla Sadra Dam on The Resources and
Consumptions of Kamfirooz Plain and Dorodzan Dam

Abolfazl Laghbdost aranit, Heidar Zarei*?, Freidon Radmanesh?®, Mehdi Zarghami*

Abstract

The construction of dams in downstream basins can have significant impacts on the environment
and water resources. This study investigates the effects of the Mulla Sadra Dam in the upstream
area of the Dorodzan Dam in southern Iran, where drought conditions and over-water withdrawal
are prevalent. Data from various meteorological and hydrometry stations in and around the basin
were analyzed for a 45-year period, and the discharge affected by Mulla Sadra Dam was
calculated using the Chamriz hydrometry station as a reference. The natural discharge of Chamriz
station was estimated using the Trend removal method, and water withdrawal upstream of the
station was calculated. The discharge of 11 sub-basins was estimated using the gross runoff
method or experimental methods such as Justin and Icar. Results show that the average annual
natural discharge of Chamriz station was 33.62 m3/s, and the average annual water
withdrawal upstream of the station was 9.47 m3/s. The average annual natural discharge of
the upstream basin of Mulla Sadra Dam and Dorodzan Dam was 18.64 and 43.40 ma3/s,
respectively.
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