Journal of Environmental Research
Vol. 14, No. 27, Spring & Summer 2023

Journal Homepage: www.iraneiap.ir
Print ISSN: 2008-9597 Online ISSN 2008-9590

Effect of Land Use Change Scenarios on Soil Erosion in Gharesoo Watershed Document Type
Research Paper
Received
. * . 2022/12/25
Hamidreza Kamyab'", Sajjad Karabalasaleh?
Accepted
1. Assistant Professor, Gorgan University of Agricultural Sciences and Natural Resources, 2023/06/12

Gorgan, Iran
2. MSc graduated, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran

DOI: 10.22034/eiap.2023.179864

Abstract

Soil erosion is a result of the interaction between nature and human activities. Soil erosion is one of the major
problems that threatens sustainability of natural resources. The assessment of soil erosion using empirical-
based models has long been an active research topic. Revised Universal Soil Loss Equation (RUSLE) is
possibly the most widely applied and accepted empirical erosion model worldwide. The RUSLE model has
been extensively applied for estimating erosion rates based on five parameters (rainfall, soil, topography and
slope, land cover, and support practice). The C-factor (land cover) represents the characteristics of soil
management and cover in RUSLE and is highly correlated to the land use/land cover practice We analyzed
changes in land cover to estimate a future scenario for 2047 using an artificial neural network. The C-factor
values were assigned based on historical land use maps. Soil erosion variations in the years 1984, 2008, 2017
and 2047 were estimated using the RUSLE model based on the land use scenarios. The mean soil erosion rates
based on the land use scenarios were 21 t/km2/y (1984), 23.9 t/km2/y (2008), 24.6 t/km2/y (2017), and
27.3 t/km2/y (2047). The results showed that the sub-basins 5, 8 and 11 were the third top areas contributing
to the increased erosion rate in all years.
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Introduction

Land use corresponds to the socio-economic description (functional dimension) of areas. Land use change is

a process by which human activities transform the natural landscape, referring to how land has been used,

usually emphasizing the functional role of land for economic activities (Paul and Rashid, 2017). Land change

models (LCMs) describe, project, and explain changes in and the dynamics of land use and land-cover. LCMs

are a means of understanding ways that humans change the Earth's surface in the past, present, and future. Soil

erosion is a natural process that causes the level of soil loss by various environmental factors such as climate,

soil, topography, and vegetation. However, human intervention can accelerate this process through land-use

change and agricultural and construction activities. Therefore, today, soil erosion due to land-use change has

become the most important issue of land degradation around the world, which results in landform change and

disruption of the main functions of the ecosystem (Abiyat et al., 2021). There are different methods for soil

erosion modeling. The revised universal soil loss equation (RUSLE) model is one of these models. Our

objectives for the present study are:

1. The obtaining of C-factor through land cover.

2. The prediction of soil erosion from future land use.

3. Consider the soil erosion variations in 1984, 2008, 2017 and 2047 by using the RUSLE model under the
effects of the future land use.

Methodology

The revised universal soil loss equation (RUSLE) model was used to quantify soil loss. In addition, the
response of soil erosion to LULCC was evaluated. The model considers six main factors controlling soil
erosion: rainfall erosivity represented by R, soil erodibility represented by K, topography represented by LS,
and land use and management represented by C and P. RUSLE quantify soil loss using equation (1):

A=R*K*LS*P*C equation (1)

where A denotes the Soil Loss (t.ha—1.yr—1), R refers to the Rainfall Erosivity (MJ.mm. ha—1. h—1. Yr-1), K
represents the Soil Erodibility (ton.ha.MJ—1.mm—1), LS denotes the Topographic factor, C refers to the Cover
Management, and P denotes the Support Practice.

The C-factor is used to reflect the effect of cropping and management practices on erosion. To determine the
C-factor by remote sensing, have been often used Land use/Land cover. C Factor is highly correlated to the
land use/land cover practice, because of its dependence on crop rotation, agricultural practice, vegetation
canopy, surface roughness, and sub-surface biomass (Mohammad et al ., 2020). We projected soil erosion for
the years 1984, 2008, 2017 and 2047 in Gharesoo Watershed under the effects of the land use scenarios to
study and simulate the conversion of land use by using artificial neural network to determine the cover
management factor (C). In this study, C-Factor was generated from satellite images. Three historical land use
(1984, 2008, 2017) using maximum likelihood classification method and a predicted land use (2047) using
MLP were generated (Kamyab and Alipour, 2020), then it was multiplied by the values proposed by Yeng et
al., 2003; Teng et al., 2016; Mohammed et al., 2020 to calculate C factor (Table 1 and Figure 1).

Table 1. Land use/land cover classes and respective C-factor value.

Land Use C Factor
Built Up 0.1
Forest 0.02
Rangeland 0.08
Agricultural 0.09
Water Body 0.03

Bare 0.01
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Figure 1. Cover management factor (C)

Results and Discussion
The mean soil erosion rates based on the land use scenarios (Figure 2) were 21 t/km2/y (1984), 23.9 t/km2/y
(2008), 24.6 t/km2/y (2017), and 27.3 t/km2/y (2047).

Figure 2. Spatial distribution of soil erosion

The results showed that the sub- basins 5, 8 and 11 were the third top areas contributing to the increased erosion
rate in all years (Table 2).
Table 2. Soil erosion for the sub-basins

. Erosion

Subbasin - Area (Ha) — g5 55g 2017 2047
1 5634.2 272 292 204 35
2 47816 14 15.4 15.6 18.4
3 6295.4 8.2 8.4 9 9.4
4 800681 126 134 136 14.4
5 1106.4 47 76.8 78 89.8
6 5224.8 304 304 314 32.8
7 9489.3 17 17 18.8 19
8 2352.2 32.4 33 34.2 38
9 4559.5 9.2 9.2 9.8 10.2
10 5037.2 166 168 17.4 17.8
11 192214 338 338 34.2 34.2
12 3914.3 264 296 30 36.6
13 5540.3 152 172 176 21.2

14 8089.2 5 5.6 5.6 6
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Conclusion

This Study shows that the southern part of the study area is subjected to erosion. In the present study, multi-
temporal data were integrated to generate the potential soil erosion map. Result revealed that the majority of
the study experienced erosion rate of 21-27 t ha t.y .
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