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The Soil and Water Assessment Tool (SWAT) is a continuous-time, semi-distributed model
with GIS connectivity. This model can simulate hydrological processes in watersheds on a
monthly basis using various data, including physical and meteorological data. In this study,
the SWAT hydrological model was used to simulate runoff at the Khersabad hydrometric
station on the Merg River over a 33-year statistical period (1990-2022). The first five-year
period (1990-1995) was used for model warm-up, the next ten years (1995-2014) for
calibration, and the final eight years (2015-2022) for model validation. The model was
prepared using the SWAT-CUP optimization software and 16 different parameters. In the
calibration phase, the coefficient of determination for monthly flow simulation was 0.61, and
the Nash-Sutcliffe efficiency coefficient was 0.61. In the validation phase, these values were
estimated to be 0.77 and 0.78, respectively. Furthermore, in the validation phase, runoff
volume and peak discharge were also evaluated, and relatively acceptable results were
obtained compared to observed data for predicting these parameters in the mentioned period.
Evaluations show that obtaining acceptable results from the SWAT model requires a large
amount of information and accurate observational data. Considering that the studied river has
been dry most of the time, especially in recent years, it can be said that the SWAT model has
a relatively good ability to accurately simulate hydrological processes if complete data and

information are available.
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Introduction

People around the world are facing water scarcity and stress due to various factors. Efforts are
being made around the world to manage water resources effectively. This includes educating
the public about proper water use and the non-renewable nature of water resources. The
SWAT model, a hydrological tool, has been significantly enhanced since 2019, improving its
accuracy and applicability in water resource management and hydrological simulations.
Thanks to these improvements, SWAT can better predict the effects of climate change, land
use changes and water management measures.

Recent studies show that SWAT can effectively simulate the effects of climate change on

water resources and the water balance in different regions. SWAT, which has traditionally
been used in rural areas, is now also being applied in urban and semi-urban areas, particularly
to predict urban runoff and surface water quality. In arid and semi-arid regions, SWAT is
crucial for managing water balances and predicting water flows. It is also widely used for
simulating water pollution from agricultural and industrial activities. The integration of
SWAT with other models increases its usefulness in simulating complex water conditions on
a global or regional scale. In addition, SWAT helps with flood forecasting and management,
especially when combined with remote sensing data. Overall, SWAT has become a powerful
tool for water resource managers to optimize water allocation and predict water crises under
complex conditions such as climate change and urban development.

Method

A statistical period of 33 years from 1990 to 2022 was used in this study. The first five years
were used for warm-up, the next 20 years for calibration and the last 8 years for model
validation. These data include discharge data in the Khersabad hydrometric station area of the
Merg River from the Mahidasht plain of Kermanshah province as well as daily temperature,
precipitation and other meteorological information from selected meteorological and synoptic
stations in the studied catchment area.

Results

After an initial model run with 500 iterations in the SWAT-CUP software, using the SUFI2
optimization algorithm, 16 hydrological parameters were used for model calibration, taking
into account the slope and land use characteristics of the catchment area. The simulation
results of the monthly discharge of the Merg River were obtained. These results pertain to the
Mahidasht plain of Kermanshah province. Based on the optimal parameters and statistical
criteria used in this SWAT model, in the calibration phase for monthly discharge data from
1995 to 2014, the Nash-Sutcliffe efficiency (NS) and coefficient of determination (R2) were
both calculated as 0.61. In the validation phase from 2015 to 2022, they were 0.77 and 0.78,
respectively.

Conclusions
In this study, the SWAT model was used to simulate monthly runoff in the upstream area of
the Khersabad hydrometric station on the Merg River. The statistical period used in this
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research was a thirty-three-year period from 1990 to 2022 . In the calibration phase, an NS
coefficient of 0.61 and an R? of 0.61 were calculated. In the validation phase, the statistical
coefficients NS and R? were calculated as 0.77 and 0.78 respectively.

The coefficients obtained for both indices during the calibration and validation periods show
that the SWAT hydrological model achieves quite good results in simulating the monthly
runoff in the upper reaches of the Khersabad hydrometric station. These results demonstrate
the success of the SWAT hydrological model in simulating monthly runoff, even under
conditions where many months of the simulation period were dry.

This success is due to the appropriate choice of parameters and the adaptation of the model to
the specific hydrological characteristics of the catchment. Overall, this study provides similar
results to other studies, including the work of Ebrahimi et al. (2019), which demonstrates the
outstanding capabilities of the SWAT model in simulating hydrological processes.

To further utilise the SWAT model, it is suggested that new parameters be considered in future
studies and that the model be updated to increase simulation accuracy. The effects of climate
change and changes in land use should also be further investigated.
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