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In this research, the water balance components of the Aras basin area were simulated in the
SWAT model for a period of 28 years (1987-2014). For this purpose, the efficiency and
capability of the SWAT model by SWAT CUP using the SUFI2 algorithm and based on
the observed discharge data in the selected hydrometric station of Aras basin (Bdoy) with
70% of the data (1987-2006) and 30% of the rest (2007-2014) was validated. Based on the
raster data input to the model, this basin was divided into 68 subbasins with 1264
hydrological response units (HRUs) and calculations were performed on their level.
SWAT model calibration was done by using 14 important parameters that were selected
from several parameters based on the comparison of sensitivity analysis results. In the
sensitivity analysis stage of the model, parameters related to monthly temperature, air
temperature, and soil evaporation factor from .bsn, .wgn, and .hru files were identified as
the most effective parameters in simulating the flow discharge of the selected hydrometric
station of Aras Basin. By running 300 times of calibration, finally, the best round of
simulation based on the target criteria was identified and the output data was evaluated.
The efficiency and accuracy of the model in the calibration period (1987-2006) based on
the evaluation criteria of NS, P-Factor, R-Factor, and R2 were calculated as 0.64, 0.71,
0.27, and 0.79 respectively, which show satisfactory performance of the model. In the
water balance simulation, it is Aras Basin. The values of these criteria in the validation
period were calculated as 0.7, 0.78, 0.3, and 0.68 respectively. :
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Introduction

The occurrence of climate change is one of the most important and at the same time the most complex
challenges facing human since the late twenties. The most problematic effect of this phenomenon is its effect on
water resources. The effects of climate change are primarily noticeable in the temperature and precipitation of
the area, and the changes in these variables in turn disrupt the existing order in the hydrological cycle of the
region. In the meantime, in arid and semi-arid regions such as the northwestern region of Iran, which is located
in the arid belt of the world, in addition to the lack of rainfall as shown by statistics, the high density of
population centers has doubled the importance of the vital element of water. In this area, effective development
and job-creating measures have been taken and important steps have been taken to put it on the suit path of
development, and the main continuation of these measures and planning depends on the vital element of water.
In line with the management of water resources and the investigation of the changes in the components of the
water balance and the factors affecting it, especially the climate, a powerful tool such as computer modeling is
used to simulate the components for a better understanding of the current state of the resources and its
management and to forecast them under the conditions of climate change. They are used with the aim of
knowing future scenarios and a source for more prudent planning in order to achieve sustainable development.
SWAT hydrological model is one such powerful tool.

Data and method

In this research, the water balance components of Aras basin were simulated in the SWAT model for a
period of 28 years (1987-2014). For this purpose, the efficiency and capability of SWAT model by SWAT CUP
using the SUFI2 algorithm and based on the observed discharge data in the selected hydrometric station of Aras
basin (Bdoy) with 70% of the data (1987-2006) and 30% of the rest (2007-2014) was validated. The necessary
input data in the SWAT model are placed in three categories: geographical data of the region including
topography (DEM map), soil physical characteristics (Soil map), land use and slope of the studied area;
Meteorological data of stations and hydrometric data. The DEM map extracted from SRTM satellite images with
a resolution of 30 meters for Ares Basin was obtained from the US Geological Survey website, and the soil map
prepared by FAO and the land use map were obtained from sawt.tamu.edu website. Also, daily data of minimum
and maximum temperature variables, precipitation, wind speed, sunny hours and relative humidity of Ardabil,
Parsabad, Jolfa, Khoy and Mako meteorological stations for the long-term period (1985-2021) from the National
Meteorological Organization and hydrometric data of Aras basin stations for the period 30 years (1985-2014)
was received from the office of basic studies of water resources of the country's regional water company. Due to
having the least missing data, Khoy station was determined as the basin base station for reconstructing the
missing data of other stations, and after calculating 14 variables for it, it was introduced to it in the WGN_user
layer of the model. ARC SWAT interface was used to simulate water balance components and Hargreaves-
Samani method was chosen as the method for calculating basin potential Evapotranspiration.

Discussion

Based on the raster data input to the model, this basin was divided into 68 subbasins with 1264 Hydrological
Response Units (HRUs) and calculations were performed on their level. SWAT model calibration was done by
using 14 important parameters that were selected from several parameters based on the comparison of sensitivity
analysis results. In the sensitivity analysis stage of the model, parameters related to monthly temperature and air
temperature and soil evaporation factor from.bsn and.wgn and.hru files. They were identified as the most
effective parameters in the flow simulation of the selected hydrometric station of Aras Basin. By running 300
times of calibration, finally the best round of simulation based on the goal criteria was identified and the output
data was evaluated. The efficiency and accuracy of the model in the calibration period (1987-2006) based on the
evaluation criteria of NS, P-Factor, R-Factor and R? were calculated as 0.64, 0.71, 0.27 and 0.79 respectively,
which shows the satisfactory performance of the model in simulating the water balance of Aras Basin. The
values of these criteria in the validation period were calculated as 0.7, 0.78, 0.3 and 0.68 respectively. The
comparison of the observed and simulated hydrograph in the calibration stage showed that although the
simulated peak discharges do not fully match the measured peak discharges, they have been able to follow the
pattern of the observed hydrograph to a large extent, and its upward and downward trend is in accordance with
the observed discharge, and in this regard, it has provided an acceptable performance.

Results

According to the results, one of the weak points of the SWAT model is the simulation of snow melting, the
effect of which is revealed in the form of a difference between the simulation peak discharges and the observed
peak discharges. Also, the simulation of the water balance components of Ares basin with SWAT model showed



Journal of Geography and Planning Vol. 30, No. 92, 2025

that evapotranspitation is the most important component in the water loss of the basin and has taken a large share
of the water in the basin. Also, the results of the time series of observed flow discharge in 13 hydrometric
stations of the basin indicate a decrease in the trend of this variable in the second half of the studied period,
which requires more evaluation and more detailed studies to determine its significance or not. The decrease in
discharge in the southern part of the basin, in addition to local causes and the possibility of climate change, can
be caused by expansionist policies and excessive dam construction beyond the borders of Iran, especially in
Turkey, which has limited the water inflow to the basin
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