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Abstract

Understanding the climate and providing safe water are two critical issues in
discussing climate change and water scarcity and alarm for the future. The
purpose of this study is to evaluate the SP1 drought index on the trend and duration
of drought in the region and its effect on river discharge and reservoir volume of
the dam. Using climate model scenarios, this trend was extracted in the future
from 2030 to 2050, and its impact in the future was estimated. Therefore, SWAT
software for 1994 to 2012 was used for four hydrometric stations of Gachsar,
Sierra_Kelvan, Sierra_Karaj, and Pol-e-Khoab to achieve and calibrate the results
of the SUFI2 algorithm in SWAT-CUP environment with appropriate bandwidth
and Nash coefficients of 0.54, 0.45, 0.72, and 0.58 respectively. Also, validations
for the period 2013 to 2019 were extracted 0.34, 0.38, 0.5, and 0.44, respectively.
According to the results, the climate change and drought index trend indicated a
decrease in river flow and increased temperature, increasing evaporation from the
dam reservoir's surface. In general, the volume of the dam reservoir has decreased
by about 24 to 35% based on different scenarios. On the other hand, considering
the UNESCO IWRM guidelines, examining the evolutionary trend, and changing
the flow rate, it was suggested that to plan the basin and implement important
policies, crisis control of three social, economic, and environmental scenarios is
seriously considered in the region.
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1. Introduction

The watershed of Karaj Dam has an area of 72100 hectares. This basin is located 60 kilometers
north and northwest of Tehran and is located in the coordinates of longitude 5105'38" to
51030'57" and latitude 35052'56" to 36011'49". The Karaj Dam basin is very important in terms
of supplying the water and electricity needs of the city of Tehran, as well as the source of water
for the irrigation of 21,000 hectares of agricultural lands in the Karaj Plain. The lowest average
annual rainfall at the Amirkabir dam station with a height of 1588 meters above sea level is 418
mm. The highest amount of average annual rainfall is related to Nessa station with a height of
2800 meters above sea level and 667 mm. The temperature figures in February are maximum +7
and minimum -18 degrees and in July maximum +22 and minimum +12 degrees Celsius.
According to the objectives of the research, the amount of passing currents recorded in Sira, Pol
Khab, Gachsar, Sira-Karaj stations, which are located upstream of Amirkabir Karaj dam, have
been estimated.

2. Materials and Methods

In this section, the information needed to achieve the research objectives, which includes the
introduction of the study area, the definition of the studied situations, the drought index and the
length of the statistical period, the processing of climate data in the future period using Lars Wg6
software and climate models MRI-CGCM3, HadGEM2-ES and CMCC-CM have been chosen
due to having smaller cell dimensions than other climatic scenarios and suitable performance in
the field of exponential micro-scale, in line with the simulation of precipitation and runoff as
well as estimating the amount of flow entering the dam reservoir and optimal Reservoir
construction under three conditions of meteorological drought index and water supply due to
climate change and finally water crisis control are given in this research.

3. Results

After calibration and verification of SWAT model, microscaled precipitation and temperature
data in 11 meteorological stations were given to the model to predict the monthly discharge of
the river upstream of the Karaj dam reservoir under selected scenarios for the period 2030-2050.
The flow forecast in the conditions of climate change indicates a decrease in river discharge in
the future. The average annual discharge of the Karaj River at Gachsar, Sira-Kalvan, Sira-Karaj
and Pol Khab hydrometric stations is equal to 45.61, 19.11, 147.6 and 3.47 cubic meters per
second in the observation period from 1994 to 2019, but its value in the period from 2030 to 2050
based on each It has decreased from climate models and selected scenarios. This indicates that
the inflow into the dam reservoir will decrease by 35% in the future as a result of climate change.

4. Discussion and Conclusion

According to the values obtained during the simulated statistics, the percentage of changes in the
volume of the dam reservoir based on the release scenario and climate models indicates that we
will face a water shortage crisis and to manage and improve the conditions, we need to implement
policies that are compatible with the conditions. Finally, in order to optimize and manage the
crisis of water supply and control the volume of the dam reservoir based on the IWRM UNESCO
2010, the development course of the basin program is shown as a spiral, where each spiral
represents a challenge and changing conditions. Climate and atmosphere of the study area. The
diagram below shows the development process of planning and management of the upstream
basin of the dam reservoir. In this course, each program and its topics have been suggested with
a better understanding of the related issues and problems. On the other hand, this diagram shows
that basin planning is a continuous process of refinement and evolution in most cases
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Evaluation of Meteorological Drought Index and Climate Change
Scenario on Flow Rate and Reservoir Volume of Karaj Dam

Mohammad Sadeghi Nasirabadi!, Amir Khosrojerdi?, Seyed Habib Mousavi Jahromi?, Mahdi Sarai

Tabrizi*

Abstract

Understanding the climate and providing safe water are two critical issues in discussing climate
change and water scarcity and alarm for the future. The purpose of this study is to evaluate the SPI
drought index on the trend and duration of drought in the region and its effect on river discharge and
reservoir volume of the dam. Using climate model scenarios, this trend was extracted in the future
from 2030 to 2050, and its impact in the future was estimated. Therefore, SWAT software for 1994 to
2012 was used for four hydrometric stations of Gachsar, Sierra_Kelvan, Sierra_Karaj, and Pol-e-
Khoab to achieve and calibrate the results of the SUFI2 algorithm in SWAT-CUP environment with
appropriate bandwidth and Nash coefficients of 0.54, 0.45, 0.72, and 0.58 respectively. Also,
validations for the period 2013 to 2019 were extracted 0.34, 0.38, 0.5, and 0.44, respectively.
According to the results, the climate change and drought index trend indicated a decrease in river flow
and increased temperature, increasing evaporation from the dam reservoir's surface. In general, the
volume of the dam reservoir has decreased by about 24 to 35% based on different scenarios. On the
other hand, considering the UNESCO IWRM guidelines, examining the evolutionary trend, and
changing the flow rate, it was suggested that to plan the basin and implement important policies, crisis
control of three social, economic, and environmental scenarios is seriously considered in the region.
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