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Extended abstract

1- Introduction

The swift growth of the population, coupled with the pressing need for economic advancement, has led
to an increased demand for various uses within watersheds. Land use plays a crucial role in the study of
natural resources and the management of environmental systems. It is vital to comprehend the interplay
between runoff and alterations in land use, particularly in the context of water resource management and
land use planning. A thorough understanding of historical, current, and anticipated changes in land use
and land cover is imperative for effective watershed management. This study aims to explore the effects
of land use changes on the potential for surface runoff generation in the Kangir watershed, employing
remote sensing, geographic information systems, and the SWAT model. The Kangir watershed spans an
area of 122.71 square kilometers and is situated in the southeastern part of Avan Gharb, adjacent to the
northern region of Ilam province. The Kangir River, which is the sole permanent river in this basin,
originates from Sarab Avan, located 9 kilometers southeast of Avan city, and flows in a south-to-
northwest direction.

2-Metodology

The Soil and Water Analysis Tool (SWAT) was employed to conduct a hydrological simulation of the
Kangir Basin. Essential data for the model included soil characteristics, climatic conditions, a topographic
map, and a land use map, all of which are crucial for simulating the physical processes associated with
flow quantity and velocity. To estimate surface runoff, hydrological response units (HRUSs) were utilized.
The calibration of the SWAT model results was performed using SWAT CUP software in conjunction
with the SUFI2 algorithm, which facilitated the identification of key parameters influencing flow
dynamics. Additionally, land use classifications for the years 1990, 2000, 2010, and 2020 were executed
on the Google Earth Engine platform, resulting in the identification of nine distinct land use categories,
including irrigated agricultural land, dense forest, semi-dense forest, orchard, pasture, urban areas,
shrubland, rocky terrain, and grassland.

3- Results

The integration of land use, soil, and slope class maps into the Arc SWAT software facilitated the
development of hydrological response units for the basin through the overlay of these maps. Calibration
of the model was performed using observed flow discharge data from the Kangir and Ivan hydrometric
stations spanning from 1994 to 2013, employing the SWAT-CUP software alongside the SUFI2
algorithm. The subsequent period from 2014 to 2018 served as the validation phase for the model. The
outcomes of the calibration and validation processes for both the Ivan and Kangir stations demonstrate
the model's robust performance within the SWAT-CUP framework. Initially, the land use map for the
relevant time periods was derived from satellite imagery accessed through the Google Earth Engine
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system. An analysis of the various land uses in the Kangir Basin over the years reveals significant
alterations compared to 1990, with notable changes observed in human and natural land use when
assessed in 10-year intervals. Consequently, modeling efforts were directed towards examining flow
behavior and the influence of vegetation on runoff, utilizing the SWAT model based on the land use map
from the year 2000.

4- Discussion & Conclusions

The examination of land use alterations within the Kangir Basin reveals a notable correlation between
these modifications and shifts in runoff behavior. Over the last three decades, the basin has undergone
considerable changes in land use, marked by a reduction in both dense and semi-dense forests, as well as
pastures and wastelands, while urban development, agricultural areas, and pastures have seen significant
growth. This transformation is particularly striking when contrasting data from 1990 with that from 2020,
underscoring a pattern in which natural vegetation is increasingly supplanted by anthropogenic land uses.
The consequences of these land use transformations on hydrological processes are substantial, as this
research indicates a clear decline in vegetation density correlating with heightened runoff intensity,
particularly evident in the years 2010 and 2020.

The findings from the modeling suggest that the most significant rate of land use transformation is
associated with a reduction in dense forests, semi-dense forests, orchards, and grasslands, alongside an
increase in agricultural land and urban areas. In the simulations performed at the Kangir station, the
SWAT model predicted peak runoff levels that exceeded the recorded observations, a discrepancy that
can be linked to the ongoing changes in land use. If these trends in land use persist, there will be a notable
rise in peak discharge levels, leading to severe flooding events that pose substantial threats to both the
economic stability and the livelihoods of the residents within the basin.
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