Summer 2024. Vol 17. Issue 62

Research Paper

Evaluation of SWAT in Hydrological Modeling and
Comparison of Model Accuracy in Using of Daily and
Monthly Data, Case Study of Maroon Basin

Mostafa Mirmehdi?, Mojtaba Shourian 2*, Ahmad Sharafati3

1. Ph.D. Candidate, Department of Civil Engineering, Science and Research Branch, Islamic Azad
University, Tehran, Iran

2. Associate Prof., Faculty of Civil, Water and Environmental Engineering, Shahid Beheshti University,
Tehran, Iran

3. Associate Prof, Department of Civil Engineering, Science and Research Branch, Islamic Azad
University, Tehran, Iran

Received: 2023/10/19 : Abstract

Revised: 2023/11/02 : Introduction: In recent years, basins hydrological modeling has
Accepted: 2024/02/02 been one of the important issues, which its results have a significant
impact on water resource planning. One of the tools in basins
hydrological modeling is SWAT (Soil and Water Assessment Tools),
this tool can be used as an extension in GIS software. The purpose of
this research is to evaluate the accuracy of SWAT in Maroon basin
hydrological modeling.

Methods: The calibration and validation of model, used from the
flow data measured at the Idenak and Tange-Takab stations in the
period of 1991 to 2017.

Findings: The results showed that the accuracy of the model in
using daily data is lower than monthly data. The reason of the
reduction of the accuracy in using of daily data compared to using of
monthly data is that the daily calibrated data in each hydro-station
Keywords: is 3450 numbers and for the monthly data is 108 numbers. The
Calibration, Validation, : simulation results show that the SWAT has an acceptable ability in
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algorithm the process of flow changes in the calibration and validation stage is
simulated with acceptable accuracy.
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Extended Abstract

Introduction

The correct management of basin in the
country is one of the most important issues
in the use of water and soil resources. In this
regard, comprehensive reports of different
management and implementation methods
are needed. Most of the basin in our country,
especially the mountainous and inaccessible
basin, do not have enough hydrometer
measurement stations. Since the statistics
and information of these stations are needed
for the protection and management
programs of catchment basins, the
simulation of hydrological phenomena in
basins is the optimal solution for this lack
and often the only practical method of
evaluating the changes made in the basins
and they are managerial scenarios.
Therefore, according to the importance of
the subject and with the aim of helping the
management of water resources in the
region, in this research, the hydrological
model of the Maroon basin was developed
with the help of the semi-distributive SWAT
model using meteorological information, soil
characteristics, = topography, observed
discharge from the basin, land use changes.
Lands and types of vegetation have been
prepared. In general, the purpose of this
research is the application of the SWAT
model, its calibration and evaluation to
predict the amount of runoff in the Maroon
basin.

Materials and Methods

The Maroon basin is located in the
southwestern part of Iran, with an area of
3808 square kilometers, in the province of
Khuzestan, Kohgiluyeh, and Boyer-Ahmad,
in the range of the Zagros slopes. Maroon
River located in the Maroon basin is one of
the important and major branches of Jarrahi
River. This river is formed after connecting
the branches of Shabliz, Ludab and Sagaweh
and after traveling a distance of 120 km, it
reaches Maroon dam lake, and after passing
through the Takab gorge, it enters the
Behbahan plain and through the Shahada
diversion dam, the Behbahan irrigation
network. and through the Jayzan diverting
dam, it drinks the Jayzan plain and Fajr.

Determine the hydrology separately and
then calculate its value for the entire target
basin. To simulate the hydrological cycle in
the SWAT model, in the first step, by defining
the Dem map with an accuracy of 30 meters
to the model and generating the flow
network by the model itself, based on the
threshold limit of 15,000 hectares. As the
minimum drainage level and specifying the
Idank and Tang-Takab Behbahan
hydrometric stations as the outlets of the
basin, the Maroon basin was divided into 15
sub-basins.

Findings

In this research, the Nash-Sutcliffe
coefficient was wused as the objective
function for optimization. The uncertainty of
the model simulation results was also
calculated by the uncertainty of 95%
estimation. The coefficient of explanation
(R?) and Nash-Sutcliffe (N-S) indices were
also used to evaluate the efficiency of the
SWAT model in the calibration and
validation stages. The parameter of
infiltration curve number in medium
humidity conditions (CN2) has had the
greatest effect on the outflow from the basin,
which is greatly influenced by the land use
and soil type of the region. Therefore, it has
a major effect on the water balance
components. After the CN2 parameter, the
SMTMP and SMFMN parameters, which are
the snow melting base temperature and the
snow melting factor, respectively, are
ranked next. Considering that the study area
is mountainous, the SMTMP and SMFMN
parameters showed more sensitivity than
other parameters, and by changing this
parameter in the calibration process,
optimal values were obtained, Therefore,
this parameter shows higher values during
calibration.

Discussion

In these simulations, the parameters of the
SWAT model have been obtained
independently. The results of the simulation
show that the SWAT tool has an acceptable
ability in the hydrological simulation of large
basin with a mountainous nature, and the
process of flow changes in the calibration
and validation stage has been well
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simulated. Also, the results showed that the
prepared model is not able to accurately
simulate the maximum flows, and during
peak times, the amount of runoff is
estimated to be less than its actual value.
Among the reasons for the weakness of the
model in simulating the maximum flow in
some months, we can mention the weak
snow melting simulation of the SWAT model
for this mountainous basin and the
assumptions of the model in the transfer of
flow in frozen and saturated layers, in
general, in addition to the weaknesses that
each model in the simulation of the real
world, in this research, there are other
reasons for the difference between the
model simulations and the observed values.
Among these cases, we can mention the
relatively large climatic changes, especially
from the north to the south of the basin,
which adds to the uncertainty of the climatic
input parameters of the model, the presence
of water-filled springs in the catchment
basin, the lack of sufficient information
about them, the lack of information about
harvesting unauthorized use of water from
the water resources of the catchment basin,
the short statistical period of most stations
and the lack of hydrometric stations are also
the reasons. On the other hand, watershed
simulation models show poor performance
in estimating low flow values. This problem
can be attributed to the simplifications of
such models in simulating and the complex
interaction between runoff and subsurface
flow in rainfall events with low altitude.

Conclusion

The results showed that the statistical
parameters using daily data had lower
accuracy than monthly data. The reason for
the reduction of the accuracy factor of using
daily data compared to monthly is that the
daily calibrated data in each station is much
more than the monthly calibrated data, in
other words, on average, daily data can be up
to 30 times the daily data. The NRMSE
coefficient shows the highest level of
calibration and validation error. This
parameter shows a low and acceptable error
range in the monthly and daily calibration
stage of the identical hydrometric station.
The accuracy of the SWAT model increases

with the passage of time in the runoff
simulation. In other words, the more runs
the model has and the more stages and
statistical periods the model is run and the
results are compared, naturally the
performance of the model under control is
better. The results are obtained with higher
accuracy. This is due to the fact that with the
passage of time, the initial conditions that
are needed for the simulation in later times
become closer to their real values, and this
increases the accuracy of the model.
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