Iranian Journal of Irrigation and Water Engineering _ 70

Research Paper

Investigation the Effect of Climate Change and Land Use Change on the
Future Flow of the Kor and Sivand Rivers Using the SWAT Model

Mostafa Bayesteh?, Heidar Zarei**

1.Department of Hydrology and water resource, Faculty of water engineering and environmental, Shahid Chamran
University of Ahvaz, Ahvaz,Iran

2. Department of Hydrology and water resource, Faculty of water engineering and environmental, Shahid
Chamran University of Ahvaz, Ahvaz, Iran. Email:zareih@scu.ac.ir

d 10.22125/iwe.2025.533564.1889.

Received:

June 9, 2025 Abstract

A ) Numerous effects of land use and climate change on the basin's hydrological components
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September 7, 2025 alter the features of its water supphes. This study examme@ the 'Jomt effech of land use
and climate change on runoff in the Kor and Sivand basins using two climate models,

Available online: HadGEM3-GC31-LL and MPI-ESM1-2-LR, under SSP1-2.6 and SSP5-8.5 scenarios for

December 25. 2025 years 2021-2050. After obtaining photos of the area from the Landsat satellite's TM,

’ ETM-+, and OLI sensors, changes in land use were forecasted using the LCM model. River

runoff was modeled using the SWAT hydrological model. The assessment criteria specify
the model's intended performance throughout the calibration and validation phases. The

Keywords: HadGEM3-GC31-LL model predicts an increase in temperature and winter precipitation

Climate change, land in the period 2021-2050. The MPI-ESM1-2-LR model indicates a drier future with a

use, Bakhtegan basin, significant decrease in precipitation in the cold seasons and a relative increase in

Run off, SWAT temperature. The study of land use changes in the region shows that forest and pasture
cover have decreased and agricultural, horticultural, and residential uses are 2.3, 10.8, and
8.45 times greater than the base period, respectively. The HadGEM3-GC31-LL model
forecasts an increase in discharge in the winter season under both scenarios and the effect
of land use change due to increased precipitation so that the Chamriz station in January
increased by 145% compared to the base period. The MPI-ESM1-2-LR model shows a
uniform decrease in discharge at all stations, especially in the summer months.

Introduction

Water quantity and quality are subject to changes in hydrological components due to climate change
and land use phenomena that have occurred due to urbanization and deforestation. Investigating the
effects of these two phenomena in the present and future on the hydrological system of the watershed
is essential for making management decisions. Considering the environmental and economic conditions
of the Bakhtegan Basin, agricultural development, and extensive changes in land use in the region, it is
important to evaluate the impacts of such phenomena on the surface water resources of the Kor and
Sivand rivers in the aforementioned basin. Therefore, in this paper, the simultaneous effects of climate
change and land use on the surface water resources of the basin will be carried out using the SWAT
model.

Materials and Methods

First, using the output of the atmospheric general circulation models under the greenhouse gas emission
scenarios of the sixth report, which were downscaled with the Lars-WG version 8 model, the
precipitation, minimum temperature, and maximum temperature parameters were predicted. Then, the
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LCM model was used to detect changes in the basin's land use in the period 2021-2050. Finally, the
SWAT model was used to simulate the effects of climate change and land use on the basin's run off.

Results

From the accuracy assessment of the studied climate models, it was found that the two models
HadGEM3-GC31-LL and MPI-ESM1-2-LR had a good agreement with the recorded values of
precipitation, minimum and maximum temperatures and were used as the models used in the research.
The HadGEM3-GC31-LL model under the SSP5-8.5 and SSP1-2.6 scenarios shows an increase in
precipitation in most months, especially in autumn and winter, and the MPI-ESM1-2-LR model shows
a decrease in precipitation and an increase in temperature. The output of the LCM model indicates a
significant change in land use during the period 2021-2050, especially a decrease in the area of pastures
and forests and an expansion of the area of agricultural, garden and residential lands. The basin runoff
under the effect of climate change and land use with the HadGEM3-GC31-LL model shows an increase
in flow in winter and autumn and a decrease in summer. However, the MPI-ESM1-2-LR model has
predicted a flow lower than the base period due to the decrease in precipitation.

Discussion and Conclusion

The long-term forecast of the HadGEM3-GC31-LL model indicates an increase in precipitation in
winter and autumn and a decrease and fluctuation in other months, but the MPI-ESM1-2-LR model
shows a drier future with a significant decrease in precipitation in the cold seasons and a relative
increase in temperature. The predicted land use maps in the study period confirm a decrease in forest
area by 95 percent and an increase in agricultural land area by more than 2 times, indicating increasing
human pressure on the natural resources of the basin. These developments, in conditions where surface
and groundwater resources are in short supply, can endanger the ecological sustainability and water
security of the basin. The results of this study indicate the interaction of climate change phenomena and
land use and their complex effects on the water regime of the basin. In these conditions, the development
of water resources management guidelines is recommended, taking into account different climate
change scenarios and land use change trends to deal with the challenges ahead.
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