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Abstract
Background: Because of natural and anthropogenic phenomena, most mountain areas experience 
significant soil loss. It is critical for watershed management to identify high soil loss rates and prone 
areas. Therefore, the present research aimed to estimate spatial annual soil loss rates and prioritize soil 
erosion prone areas of the Finca’aa watershed at sub-watershed level. 
Methods: The revised universal soil loss equation (RUSLE) model, the extension of geographic 
information system based on five parameters: rainfall erosivity (R), soil erodibility (K), slope length and 
slope steepness (LS), vegetation cover (C), and conservation techniques (P), was applied. This study also 
used weather data, a soil type map, a digital elevation model (DEM), and land use land cover, which 
were all analyzed using ArcGIS 10.4.
Results: Annual soil loss rates ranged from negligible to 234 t ha-1 yr-1. The average rates of soil loss was 
33.3 t ha-1 yr-1. Approximately 63.36% of the catchment was within and 36.64% of the catchment was 
above the maximum permissible level, respectively. Approximately 1.96% were in critical condition. 
Agricultural practices were the primary cause in the watershed’s mountain and hilly areas.
Conclusion: The outcome is critical for planners and resource managers interested in long-term 
watershed management. Also, it is very important for sustainable growth development of 2030 agendas.
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Introduction
Soil erosion is a major environmental, ecological, and 
economic issue worldwide (1). It is a critical issue of the 
21st century that threatens agricultural production and 
terrestrial ecosystems, as approximately 2 billion ha of soil 
resources have been degraded globally, and approximately 
22% of total cropland, pasture, forest, and woodland have 
been lost (2).

Understanding cause-effects through long-term 
expression in terms of soil quality, soil degradation, and 
resilience in relation to specific function, critical limits to 
key soil properties, and process and restoration through 
management, respectively, can help to solve global 
soil degradation and its agricultural impacts (3). Land 
degradation is the primary cause of increased runoff 
and soil erosion, nutrient depletion, organic matter loss, 
acidification, and salination (4-7).

Unsustainable agricultural practices, overgrazing, and 
overexploitation of forest and woodland resources have 
resulted in land degradation of approximately 51%, 

41%, 23%, and 22% in Tanzania, Malawi, Ethiopia, and 
Kenya, respectively, increasing soil loss (8). Ethiopia 
loses approximately $106 million per year due to soil and 
nutrient loss caused by land degradation, particularly in 
agricultural areas, which exacerbates food production and 
people’s livelihood (9).

Because of the lack of protection capacity and attention 
to watershed management, soil erosion is more severe in 
developing countries. Ethiopia is experiencing severe soil 
erosion problems, particularly in the highlands, as a result 
of natural (topography) and anthropogenic factors (9). 

Soil erosion in the Blue Nile River Basin’s upstream 
area, followed by sedimentation in the downstream area, 
resulted in a rapid loss of storage volume due to excessive 
sedimentation (10). The Finca’aa watershed is a part of 
the Blue Nile River basin that has experienced land use 
change, environmental degradation, and severe erosion 
problems, with annual soil losses of 24 to 160 Mgha-1 (11). 

The revised universal soil loss equation (RUSLE) has 
long been used by researchers to estimate soil loss based 
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on five parameters including rainfall erosivity (R), soil 
erodibility (K), topography (LS), vegetation cover and 
management (C), support and conservation practice (P) 
as a global including in Ethiopia (12-21).

Soil erosion is a serious and common occurrence in the 
Finca’aa watershed, a vulnerable and fragile area of the 
Blue Nile basin. It has a significant impact on the Grand 
Renaissance Dam and the Guba hydraulic dam, both of 
which are under construction, because the watershed 
is one of the contributors to the area. Topography, 
climate, land use, changes in land cover, variations in soil 
properties, anthropogenic activities, and the lack of best 
management practices all contribute to soil erosion.

Prior assessment of the spatial distribution of soil 
erosion, determination of soil loss rates, and identification 
and prioritization of prone areas at the sub-watershed level 
are thus critical for planning and long-term management 
programs. Therefore, this research aimed to estimate 
the current state of soil erosion, create a spatial soil 
distribution map using the RUSLE model, and identify 
the watershed’s prone erosion areas.

Materials and Methods
Description of the study area
The study area is located in Horro Guduru Wollega Zone, 
Oromiya National Regional State, Ethiopia, in the Abay 
River Basin. It is situated between the latitudes of 9° 9′ 
53′′ N and 10° 1′ 00′′ N, and the longitudes of 37° 00′ 25′′ 
E to 37° 33′ 17′′ E. (Figure 1). The study area encompasses 
2619 km2. The catchment elevation ranges from 902 m 
in the lowlands to 3171 m in the highlands. The Finca’aa 
watershed has a tropical highland monsoon climate with 
an average annual rainfall of 1763.6 mm and a mean 
monthly temperature ranging from 14.6 to 17.7ºC. The 
majority of the rain falls from June to September, with 
the highest amounts falling from July to August. From 
November to April, it is mostly dry. The watershed is 
divided into six districts: Jimma Ganati, Horro, Abbayyi 
Coman, Ababo Guduru, Guduru, and Jimma Rare. The 
Abbay River borders the watershed on the north, the 
Guder River Basin on the east, the Awash River Basin on 
the south, and the Dhidhessa River Basin on the west.

Materials/tools used 
The tools used in this study for data collection, 
preparation, and analysis include Arc GIS 10.4.1, various 
maps, and Microsoft Excel 2010. ArcGIS was used for 
map creation, database management, and the execution 
of GIS processing tools such as clipping, overlay, and 
spatial analysis.

Data collection, preparation and analysis
The primary input data were precipitation, 30 m 
resolution digital elevation model (DEM), land use land 
cover (LULC), and soil type. The data were provided 

by the Ethiopian National Metrological Agency and 
the Ministry of Water, Irrigation, and Electricity. The 
collected input data were prepared in accordance with the 
compatibility of the models. Field observations were also 
conducted to locate the outlet and visualize the catchment. 
According to the DEM, the Finca’aa watershed has two 
distinct landscapes: the highlands, a ragged mountainous 
area in the upper and western parts of the watershed, and 
the lowland valley area, which is flat in the lower part 
of the watershed. The study area’s altitude ranges from 
902 m to 3,171 m above mean sea level. The study area’s 
elevation was divided into four classes. The majority of 
the watershed area was located between 2006 and 2388 m 
above mean sea level.

Watershed delineation process
The study area’s watershed was delineated using a DEM 
and divided into 21 hydrologically connected sub-
watersheds.

Analysis of RUSLE parameters
Rainfall erosivity (R) factor, soil erodibility (K) factor, 
slope length and slope steepness (LS) factor, vegetative 
cover (C), and soil and water conservation practice (P) 
factor are the main RUSLE input parameters.

The rainfall erosivity (R) factor
It is a quantitative expression of the erosive power of 
local average annual precipitation and runoff causing soil 
erosion (22) and computed using Eq. (1). 

R = - 0.82 + (0.562*P) (1) 

Where p is the mean annual precipitation from nearby 
rain gauge stations (mm), calculated from daily rainfall 
data collected from four rain gauge stations (Kombolcha, 
Fincha, Hareto, and Shambu) over a 25-year period from 
1990 to 2014 and the corresponding R-factor values 
were 582.91, 990.03, 531.74, and 717.58 MJ ha-1 yr-1 hr-1, 
respectively. GIS 10.4.1 interpolated rainfall point data 
using the inverse distance weighted method to form a 
scattered set of point data. From continuous rainfall data, 
the R-factor values for each grid cell were calculated in a 
GIS database raster calculator.

The soil erodibility factor (K)
The K-factor is a measure of soil particle susceptibility to 
detachment and conveyance by rainfall and surface runoff, 
and it reflects the combined effect of soil properties, 
indicating the general susceptibility of a particular soil 
type to erosion. The organic matter and texture of the soil, 
as well as its permeability and profile structure, determine 
the K-factor, which represents erosion susceptibility and 
rate of runoff under standard plot conditions (23,24). It 
is the ratio of soil loss from the field’s slope length and 



Environmental Health Engineering and Management Journal 2023, 10(1), 41-50 43

Kebede and Fufa

steepness to a standard slope length and steepness of 
22.1 m and 9%, respectively. Soil properties, resistance 
to erosion and erodibility (K) factor values vary between 
soils. According to the study of the study of Bewket and 
Teferi (12), it is difficult to obtain detailed information 
on soil data and K-factor values in Ethiopia. So, the soil 
erodibility (K) factor of the study area was determined 
using different literature, and most researchers believe 
that K-factor values are based on soil color (25). 

Factors of slope length and slope steepness (LS)
It is a topographical factor that computes slope length 
(L) and slope steepness (S) on soil erosion based on slope 
length and gradient. It describes the impact of topography 
on the risk of soil erosion. The greater the cumulative 
runoff and the higher the velocity that contribute to 
soil erosion, the longer the slope length and the steeper 
the slope, respectively. The combination is critical for 
estimating soil loss and managing it in RUSLE (26,27). It 

Figure 1. Location of the Finca’aa watershed
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is the ratio of soil loss per unit area from a field slope to 
that of a standard field slope, with a length of 22.1 m and 
a slope of 9%. The catchment’s land use, land cover, and 
land management techniques have a significant impact 
on the LS factor value for RUSLE soil loss computation 
(28,29).

For LS computation used three parameters including 
flow accumulation (FA), resolution (30 m DEM), and 
slope classes (percent), was used. The FA and slope values 
were calculated using GIS software from a DEM (30 m) 
of the catchment. To generate the LS-factor map from the 
GIS database’s raster calculator, Eq. (2) was used. 
 

( )sin *0.01475Re* ,0.6 * ,1.3
2.1 0.09

slopesolutionLS Power FA power
    =            

 (2)

Where FA (flow accumulation) is the raster-based total 
of accumulated flow to each cell, and resolution is pixel 
size (30 m × 30 m).

Factor of plant cover (C)
The C factor incorporates plant cover, production level, 
and cropping techniques. Exact determination of C-factor 
values is difficult because the catchment’s land use, land 
cover, and management techniques change over time, 
both globally and locally, and have an effect on soil 
erosion rate (30). 

Several researchers have attempted to estimate the cover 
management (C) factor for delicate, practical, and reliable 
use in soil loss estimation using RUSLE (31). It denotes 
the ratio of soil loss in a field with a specific vegetation 
cover to the corresponding soil loss in a continuous 
fallow with the same rainfall. The current LULC of the 
study area and their corresponding C-factor values were 
bush land, dominantly cultivated, moderately cultivated, 
irrigated land, grass land, water bodies, swamp area, 
woodland open and 0.05, 0.15, 0.15, 0.16, 0.05,0, 0.05, and 
0.06, respectively. 

Conservation of soil and water (P) factor
P is a factor in the RUSLE model that accounts for 
specific erosion control practices such as contour tilling 
or mounding, or contour ridging, bench terrace, and 
hillside ditch. The P-factor is the ratio of soil loss caused 
by a specific conservation practice to the corresponding 
loss caused by up and down slope cultivation (zero 
management), with a value of one. Its value ranges from 
1 on bare soil with no erosion control to about 1/10 
on a gentle slope with tied ridging. The actual value is 
determined by the catchment’s land use and land cover, as 
well as practical soil and water conservation techniques.

It is critical for runoff reduction, increased infiltration, 
soil loss reduction, catchment sustainability, and good 
soil conditions (32,33). Socioeconomic and conservation 
techniques are two factors that influence soil and 
water conservation practice (34). The most common 

management practices in Ethiopia are crop rotations, 
contour farming, and contouring with terracing. According 
to the field visits and scenario, contour farming was the 
most common conservation practice in the catchment, 
and the scenario is contour terracing. Because the furrows 
are perpendicular to the slope of a hill, contour ploughing 
reduces soil erosion. It helps to slow down water runoff 
during rainfall, allowing more water to enter the ground. 
In this paper, the slope was classified as < 3, 3-6, 6-9, > 9% 
and their corresponding P-factor values were 0.6, 0.65, 
0.70, and 0.90 based on contour farming conservation 
techniques in the study area. 

Annual soil loss estimation
Finally, using five parameters, the RUSLE predicts the 
long-term average rate of erosion (A). Using the raster 
calculator in the GIS database, these parameters are 
rainfall pattern (R), soil type (K), topography (LS), crop 
system (C), and management practice (P). Equation 
presents the most empirical equation used to calculate 
annual soil loss from the watershed (3).

A = R*K*LS*C*P (3) 

Where R is rainfall erosivity factor [MJ mm ha-1 hr-1 
yr-1], K is soil erodibility factor [t ha-1 MJ-1 mm-1], LS 
is slope length and slope steepness factor, which is 
[dimensionless], C is LULC, which is [dimensionless], 
and P is support practice, which is [dimensionless].

Results 
Analyses of RUSLE model parameters
The R-value
The study area’s mean annual rainfall ranges from 947.60 
to 1763.63 mm, and the estimated rainfall erosivity factor 
value varies from 531.74 to 990.03 MJ ha-1yr-1hr-1 at the 
Hareto and Fincha stations, respectively. Mean annual 
rainfall and rainfall erosivity have a direct relationship 
based on the empirical equation for R-factor calculation 
and the computed values (as mean annual rainfall 
increases, erosivity also increases). The catchment’s 
northern and southern reaches had lower R-values, 
indicating that they were less prone to soil erodibility. The 
higher the R-values were in the eastern parts, which were 
more prone to soil erodibility than the other parts. The 
medium R-values were mostly found in the catchment’s 
center. According to the R-factor values, the susceptibility 
of soil erosion increases from the southern and northern 
parts of the watershed to the central and, finally, to the 
eastern parts of the watershed (Figure 2).

K-Factor
The SWAT output identified nine soil types with their 
respective textures, and the soil erodibility factor (K) 
values ranged from 0 to 0.33 (Table 1). The higher the soil 
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erodibility, the lower the K-factor value, and vice versa. 
This means that as the K-factor value approaches zero, 
the soil has a high resistance to erosion; as the K-factor 
value approaches one, the soil has a lower resistance to 
erosion. As the K-factor values are classified into three 
ranges, the first class includes Eutric Regosols, Humic 
Cambisols, and Dystric Cambisols, the second class 
includes chromic luvisols, Eutric Cambisols, and Haplic 
Phaeozems, and the third class includes Eutric Nitosols, 
Chromic Vertisols, and water. The first, second, and third 
classes each account for 49.6, 17.71, and 32.7% of the total 
area. This means that 49.6% of the catchment area was 
extremely vulnerable to soil erosion. The second soil class, 
accounting for 21.65% of the total area of the watershed, 
was Eutric Regosols and Eutric Nitosols. The third 
category included chromic vertisols and luvisols, which 
accounted for approximately 20.27% of the catchment

LS-factor
The LS-factor values of the study area range from 0 
(flatter and lower) to 70% (steeper and upper) (Figure 3). 
Higher LS-values, ranging from 50% to 70%, resulted in 
the catchment’s mountainous and hilly terrain, which 
contributes to cumulative runoff and higher soil erosion. 
In comparison, the south-western and central parts of the 
study area had such conditions, while the northern parts 
had lower LS-factor values, resulting in less soil erosion.

C-factor
Lower C-factor values cover 30.78% of the study area, 
which includes water bodies, swamp area grasslands, 
and wooded open land (Figure 4). These conditions 
were mostly found in the catchment’s center and resulted 
in less soil erosion based on the C-value because they are 
inversely proportional to each other. Under uncontrolled 
conditions, the remaining 69.22% of the study area is 
covered with agricultural practice, which is easily exposed 
to runoff during the heavy rainy season. As a result, high 
soil erosion can be expected in these areas when compared 
to other parts of the catchment. Agriculture was practiced 
in the western, southwestern, and central parts of the north.

P-factor
Based on the catchment’s existing land management 
practice (contour farming), the P-factor value ranges from 
0.6 to 0.9, with corresponding slope classes less than 3% 
and greater than 9%, respectively. As a result, the steepest 
area has the highest P-factor value. The central part of the 
area has lower P-factor values, while the rest of the area 
has higher P-factor values (Figure 5).

Figure 2. (a) Stations and (b) corresponding R-factors values

Table 1. Soil category, area covered and erodibility (K) factor values

Classes  Soil category Texture Soil 
Group

Area covered 
(% )

K-factor 
values

1st

Eutric Regosols Brown C 20.82 0.31

Humic Cambisols Black C 5.08 0.27

Dystric Cambisols Gray B 23.7 0.27

2nd

Chromic Luvisols Clay C 0.1 0.26

Eutric Cambisols Red C 16.28 0.26

Haplic Phaeozems Loam D 1.33 0.25

3rd

Eutric Nitosols Brown C 0.83 0.23

Chromic Vertisols Gray C 20.17 0.21

Water Water D 11.7 0
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Estimation of annual soil loss
The spatial annual soil loss rates ranged from 0 to 234 t ha-1 
yr-1 in lower and flat to mountain/hilly or degraded sloped 
areas, according to the model results. The catchment’s 
average annual soil loss was 33.3 t ha-1 yr-1. As the results 
show, soil losses vary greatly across the catchment due to 
factors such as topographical (LS) conditions, land use, 
land cover, soil type, and rainfall intensity. As a result, 
the watershed was classified as severe, very high, high, 
moderate, and low that ranges from 0-5, 5-10, 10-25, 

25-50, and > 50 t ha-1 yr-1, respectively. According to the 
findings, 21.34% of the catchment had low and moderate 
soil erosion and covers approximately 42.02% of the 
watershed. High, very high, and severe soil erosion rates 
occupied about 18.82, 15.86, and 1.96% of the study area, 
respectively.

Prioritization of sub-watershed
Prioritization entails ranking the sub-watershed based on 
total soil loss for soil and water conservation techniques. 

Figure 3. (a) The slope classes and (b) LS-values of the Finca’aa watershed

Figure 4. (a) LULC and (b) corresponding C-values of Finca’aa watershed
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In this study, approximately 21 sub-watersheds were 
obtained from GIS delineation based on drainage 
systems, and the erosion prone area map was reclassified 
for prioritization (Table 2, Figure 6). Soil loss occurred 
along the stream as a result of the watershed’s severe and 

very high risk. The spatial distribution of the soil loss map 
classified five sub-basins, 11, 13, 14, 17, and 20, as class I 
( > 50 t ha-1 yr-1) and the III classes as sub-basis 3, 17, 18, 
and 19. The classes I, II, and III, which cover 36.64% of 
the watershed, required more attention to conserve the 
watershed because their soil loss rates were higher than 
their soil loss tolerance. In sub-watersheds 1-9, 10, 12, 15, 
and 16, the remaining percentage was classified as limited 
soil loss tolerance.

Discussion
R-factor
Mean annual rainfall and rainfall erosivity have a direct 
relationship based on the empirical equation for R-factor 
calculation and the computed values. The catchment’s 
northern and southern reaches had lower R-values, 
indicating that they were less prone to soil erodibility. The 
higher the R-values were in the eastern parts, which were 
more prone to soil erodibility than the other parts. The 
medium R-values were mostly found in the catchment’s 
center. According to the R-factor values, the susceptibility 
of soil erosion increases from the southern and northern 
parts of the watershed to the central, and then, to the 
eastern parts.

K-factor
The lower the K-factor value, the greater the soil 
erodibility, and vice versa. This means that as the K-factor 
value approaches zero, the soil has a high resistance to 
erosion; as the K-factor value approaches one, the soil has 
a lower resistance to erosion. Approximately 49.6% of the 
catchment was very susceptible to soil erosion. Cambisols 
soil was vulnerable to erosion and sediment yield due 
to uncontrolled agricultural activities and poor land 
management. Regosols are very deep, unconsolidated 
mineral soils with very weakly developed mineral soils. 
They are widespread in eroding lands, particularly in arid 
and semi-arid regions and mountain ranges. Nitosols 
are most common at higher elevations. Because of their 
high nutrient content and deep, permeable structure, 
they are the most naturally fertile of tropical soils and are 
widely used for plantation agriculture. The third category 
included chromic vertisols and luvisols, which accounted 
for approximately 20.27% of the catchment. Luvisols 
hold soils are distinguished by pronounced textural 
differentiation within the soil profile, a clay-depleted 
surface horizon, and clay accumulation in a subsurface 
argic horizon. Although most chromic luvisols drain well, 
shallow groundwater may occur in luvisols in depression 
areas. Luvisols are fertile soils that can be used for a variety 
of agricultural purposes when managed properly.

LS-factor
The LS factor has a significant impact on RUSLE’s 
prediction of soil loss. Higher LS values in mountain 

Table 2. Prioritization of sub-watershed and corresponding area covered

Soil loss rate
(t ha-1yr-1)

Priority 
classes Sub-watershed Area (km2) Covered 

area (%)

 > 50 I 11, 14 and 21 51.3 1.96

25–50 II 1 and 10 415.4 15.86

10–25 III 17, 18, 19 and 
20 492.9 18.82

5–10 VI 3, 7 and 13 1100.5 42.02

0–5 V 2, 4, 5, 6, 8, 9, 
12, 15, 16 558.9 415.4

Total 2,619 100

Figure 6. Spatial distribution of prone area at sub-watershed

Figure 5. P-factor values of the watershed
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and hilly areas result in greater soil erosion from the 
catchment. According to the LS-values, the south-western 
and central parts of the study area had higher soil loss, 
while the south-center and partially northern parts had 
less soil erosion.

C-factor
Water bodies, swamp area grasslands, and wooded open 
land with lower C-values resulted in less soil erosion 
in the central part of the catchment. According to the 
LULC and C-values, the majority of the catchment was 
under agricultural practice, which was easily exposed to 
runoff during the heavy rainy season under uncontrolled 
conditions. As a result, high soil erosion can be expected 
in these areas when compared to others. The western, 
south-western, and central northern regions were all 
affected. As a result, best management practice should 
begin with these areas and work its way down.

P-factor
The catchment’s management practice was contour 
farming, with different P values depending on the slope. 
As a result, the steepest area has the highest P-factor 
value. As the results show, most parts of the catchments, 
particularly the upper and lower parts, have higher P 
values, resulting in greater soil loss. The P-value was 
reduced with lower soil erosion when the proposed 
management practice with terracing techniques was 
implemented.

The status of spatial soil losses of the catchment
Soil loss tolerance refers to the maximum soil loss that can 
occur on a given land without leading to degradation of 
the soil and is estimated to be 5–11 t ha-1 yr-1. According to 
the results, the majority of the central and south-eastern 
parts of the watershed, which account for approximately 
63.36% of the total area, exhibit soil loss tolerance. In 
comparison, this area is less likely to experience soil 
erosion. According to the results, 15.86% of the watershed 
had a very high soil loss rate, indicating that there was 
land degradation in the study area. This condition was 
mostly found in the middle of the watershed, in the north 
corner, and in the southwestern corner. 

The majority of the catchment was affected by a severe 
soil loss rate, which covered approximately 1.96% of the 
catchment, and only slightly in the central part of the 
catchment.

In general, more than 36.64% of the watershed exceeded 
the maximum allowable soil loss rates. This demonstrated 
that the outcome was caused by agricultural activities 
and poor watershed management practices in the study 
area. Based on the findings, the soil loss rate and spatial 
patterns of the study area are comparable to previous 
studies in some Ethiopian basins.

According to a previous research, annual soil rates in 

the Agew Mariayam watershed, northern Ethiopia, range 
from 0 to 897 t ha-1 yr-1, with an average value of 25 t ha-1 

yr-1 (14). Another study (17) estimated annual soil loss 
rates in steep slope areas as high as 187.47 t ha-1 yr-1, with 
a mean annual soil loss of 38.9 t ha-1 yr-1 in the Chereti 
watershed in northern Ethiopia. According to the result 
shown in Anka-shashara watershed, Southern Ethiopia, 
the mean annual soil loss was 15.22 t ha-1yr-1 (35). 
According to the study of Mustefa et al (36), the amount of 
soil loss in Hangar River watershed, Ethiopia ranges from 
1 to 500 t ha−1 yr−1 with an average annual soil loss rate of 
32 t ha−1 yr−1 using RUSLE. In Gilgel Gibe-1 Catchment, 
South West Ethiopia, the mean annual soil loss of the 
catchment is 62.98 t ha−1 yr−1 (37) and estimated annual 
mean soil loss rate was found to be 37 t ha−1 yr−1 in the 
Beshillo Catchment of the Blue Nile Basin, Ethiopia (38).

According to these studies, variations in results within 
the same basin are caused by the following factors: 
catchment size, specific data used, catchment topography, 
land use, land cover, and watershed management practice 
in the area.

This study aimed to estimate average annual soil 
loss rates, identify prone areas, and assess the impact 
of terracing with contour ploughing technique on soil 
erosion rate. As a result, best watershed management 
practices can be implemented by decision-makers and 
other interested parties. Rainfall data were collected 
from four stations for this study, and missing data were 
filled in before the current LULC was used. As a result, 
the accuracy of the result is increased, and it differs from 
previous studies.

As shown in Figure 6, the soil erosion risk map, almost 
the entire watershed requires the implementation of 
best watershed management practices. Due to resource 
availability and implementation techniques, it may be 
difficult to implement for the entire catchment at once 
and instead focus on the vulnerable even with limited 
resources, best conservation practices implemented in 
prone areas can reduce total soil loss from the watershed.

Conclusion 
Creating a soil erosion susceptibility map is critical for 
identifying prone areas at the sub-watershed level and 
deciding on the best watershed management practice. In 
this study, ArcGIS 10.4 was used to delineate the watershed 
and create RUSLE parameters for soil loss prediction in 
the catchment based on topography, soil type, land use, 
and existing water and soil conservation in the watershed. 
Topographic (LS) values have the greatest influence on 
soil loss prediction using RUSLE of the five parameters, 
with land use (land cover) coming in the second.

According to the results of the soil loss spatial 
distributions in the catchment, more than half of the 
catchment was under good conditions based on the soil 
loss tolerance levels in the central and south-eastern parts 
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of the watershed. The remaining percentage was above 
the maximum allowable level, indicating that there is 
significant soil loss in the catchment. The main causes 
for high soil erosion in this watershed were because of 
agricultural activities and topographical situation. The 
findings can provide basic information for any concerned 
body in the case of best watershed management practice, 
and also, interested researcher. 
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