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Abstract. The research area is located in the East Bandung Basin, West 

Java, Indonesia. This research aims to assess the soil erosion rates in East 

Bandung Basin using remote sensing and Geographic Information System 

method. It was calculated using the Universal Soil Loss Equation, involves 

rain erosivity, soil erodibility, slope length and steepness, and land use 

indices. Rain erosivity and soil erodibility indices were determined from 

secondary data analysis whereas slope length and steepness, and land use 

indices were determined from the image analysis. The soil erosion rates in 

the research area can be classified into 5 classes, namely very low which is 

mapped across the foot slope to toe slope in the Rancaekek and Majalaya 

(7,055.22 ha), low in the shoulder to back slope (7,325.71 ha), moderate 

mostly from the summit to toe slope in half of the research area (17,151.91 

ha), severe (3,223.97 ha) and very severe (2,891.49 ha) across the shoulder 

to back slope in parts of the Tanjungsari, Cileunyi, Jatinangor, Cimanggung, 

Cicalengka, Cikancung and Paseh areas. The results are expected to be 

important contribution to the government and local communities in order to 

minimize the impact of land use changes that can increase the risk of erosion.  

1 Introduction 

Each part of the Bandung Basin Area has distinctive characteristics [1-3]. For example, the 

eastern part of the Bandung Basin, where parts of the area are composed of volcanic rocks 

[4]. These volcanic rocks in several places have not been fully lithified which can result in 

weathering and erosion.  

Mass movement can occur suddenly or gradually, initiated by an intensive and continuous 

process of soil erosion. Soil erosion is directly related to erodibility and erosivity [5]. If 

erodibility is related to soil then erosivity is related to rainfall. These two things cannot be 

separated from soil erosion. Since the 1920s, soil erosion has become a topic that continues 
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to be researched because it has impact on the livelihoods of many people and natural 

resources [6, 7]. 

Every year the number of people living in the Bandung area is increasing [8], including 

in the eastern part of Bandung. This has an impact on changes in land use. Changes in the 

earth's surface that involve continuous exogenous processes can have an impact on the 

emergence of potential disasters such as landslides that usually preceded or occur 

simultaneously with soil erosion. The potential for these disasters can be observed through 

remote sensing approaches [9, 10]. 

Remote sensing can be used to support the analysis of physical conditions in an area about 

disasters such as landslides, soil erosion, etc [11-15]. Satellite image media can be used in 

the remote sensing analysis. Visual identification using Landsat satellite image through 

supervised classification in practice can help identify areas that have the potential for 

geological disasters such as landslides and soil erosion [16, 17]. This research aims to assess 

the soil erosion rates in East Bandung Basin using remote sensing and Geographic 

Information System (GIS) method. 

The interaction of various factors that cause the phenomenon of geological disasters is 

very important to study. Soil erosion study with remote sensing approaches and Geographic 

Information Systems (GIS) is expected to be a solution in providing disaster information as 

well as disaster mitigation efforts that can be carried out. 

2 Methodology 

The research area is located in the East Bandung Basin, West Java, Indonesia which is 

administratively included in the districts of Bandung, Sumedang, and Garut. It is located  at 

the coordinates 107°41'25.06" E - 107°57'43.56" E and 6°48' 7.6" S - 7°8'37.8" S (Fig. 1). 

This research was carried out through a studio analysis, using remote sensing and Geographic 

Information System (GIS) method which can be used in various fields [18-20]. The 

supporting data used includes stream network, monthly rainfall, geology, slope and elevation, 

and land use data. 

2.1 Soil erosion analysis 

Calculation of annual erosion predictions in a particular area can use the USLE formula. 

Several revisions to the calculations have also been carried out by several previous 

researchers. The amount of annual soil loss due to erosion (A) can be obtained by multiplying 

several parameters including the rainfall-runoff erosivity factor (R), soil erodibility factor 

(K), slope length and steepness factor (LS), cover management factor (C), and supporting 

practices factor (P). 

A = R. K. L. S. C. P      (1) 

The rain erosivity index can be obtained by calculating the kinetic energy generated by 

maximum rainfall for 30 minutes (El30). The rain erosivity index equation is:  

El30 = R = 0.41 H1.09
      (2) 

where El30 = rainfall-runoff erosivity factor and H = annual rainfall intensity (mm) [21-23]. 

The soil erodibility index (K) for calculating erosion using the USLE formula is obtained 

from the criteria shown in Table 1. The slope length and steepness index (LS) for calculating 

erosion using the USLE formula is obtained from the criteria shown in Table 2. The cover 
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management and supporting practices index (CP) for calculating erosion using the USLE 

formula is obtained from the criteria shown in the Table 3. The soil erosion rate calculations 

are classified based on Table 4. 

  

 

 

 

 
Fig. 1. (a) Java Island; (b) Research area in the East Bandung Basin. 

Table 1. Soil erodibility index (K) [24]. 

No Soil type K 

1 Alluvial 0.29 

2 Andosol 0.28 

3 Brown Forest 0.28 

4 Gle 0.29 

5 Grumosol 0.16 

6 Latosol 0.26 

7 Litosol 0.13 

8 Mediteran 0.16 

9 Organosol 0.29 

10 Red Podzol 0.20 

11 Regosol 0.31 

Table 2. Slope length and steepness index (LS) [25]. 

No. Slope (%) LS 

1 0 – 8 0.40 

2 8 – 15 1.40 

3 15 – 25 3.10 

4 25 – 40 6.80 

5 > 40 9.5 

Table 3. Cover management and supporting practices index (CP) [26]. 

No. Cover management / Land use CP 

1 Residential area 0.60 

(a) 

(b) 
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2 Mixed garden/shrubs area 0.30 

3 Paddy-field/wetland 0.05 

4 Moorland 0.75 

5 Plantation area 0.40 

6 Forest area 0.03 

Table 4. Classification of soil erosion rates [27]. 

No. Soil Erosion (ton/ha/year) Soil Erosion Class Soil Erosion Index 

1 < 15 I Very low 

2 15 – 60 II Low 

3 60 – 180 III Moderate 

4 180 – 480 IV Severe 

5 > 480 V Very Severe 

2.2  Image processing analysis 

Supporting data such as monthly rainfall and rock formation obtained through a literature 

review can be processed and analyzed spatially to obtain a rainfall map and soil map of the 

research area. Rain erosivity index for the rainfall map of the research area is classified based 

on rain erosivity index [21-23] whereas the soil map of the research area is classified based 

on soil erodibility index [24]. 

Satellite image data processing is carried out in the studio to obtain land use units (land 

use map of  the research area) and slope percentage (slope map of the research area). It 

consists of image cropping, image sharpening, image identification and analysis based on 

supervised classification, and image interpretation. The land use units that have been obtained 

are then classified based on cover management and supporting practices index [26]. Image 

processing and analysis through GIS will show a range of slope degree. The range of slope 

degree is classified into a slope classification [25]. 

3 Result and discussion 

3.1 Rain erosivity index (R) 

The research area consists of several sub-districts which are included in Bandung and 

Sumedang districts. The rainfall intensity is obtained from rainfall data published by the 

Central Bureau of Statistics sourced from the Meteorological, Climatological, and 

Geophysical Agency [28-37]. The rainfall data is obtained from 2017 - 2022. The calculation 

of the rain erosivity index is supported by Microsoft Excel software. The calculation results 

of rain erosivity index are shown in the Table 5 and rainfall map of the research area in the 

Fig. 2. 

Table 5. Rain erosivity index of the research area. 

Sub-district R (mean)  Sub-district R (mean) 

Cimanggung 2235.83  Rancaekek 1653.17 

Jatinangor 1812.40  Cikancung 1769.32 

Tanjungsari 1741.85  Majalaya 1769.32 

Cileunyi 1653.34  Paseh 1719.18 

Cicalengka 1770.03    
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Fig. 2. Rainfall map of the research area. 

3.2 Soil erodibility index (K) 

Based on the results of literature review [38, 39], it is known that the research area is 

composed of a dominance of volcanic rocks in the north, east, and south, also lake deposits 

in the center. The result of the weathering process of volcanic rocks is identified as andosol 

soil whereas the alluvium is identified as alluvial soil (Fig. 3). 

The soil erodibility index was obtained from criteria are shown in Table 1 [24]. The soil 

erodibility index also depends on the type of volcanic rock from which it originates. 

Therefore, the K value for lake deposit or alluvial soil is 0.29 while for the other or andosol 

soil is 0.28. 

3.3 Slope length and steepness index (LS) 

The slope length and steepness index were obtained from the criteria shown in Table 2. The 

main consideration is the percentage of slope of the research area. Based on the results of 

spatial analysis, the results obtained show that the research area has a slope from 0% to more 

than 40% (Fig. 4), so that the LS value ranges from 0.40 – 9.50. 

3.4  Cover management and supporting practices index (CP) 

The land cover types obtained from the results of satellite image processing are revised and 

reclassified to obtain land use of the research area. In addition, cover management and 

supporting practices index was obtained from the criteria shown in Table 3. This index 

depends on aspects of land use in the research area. Based on the results of the revision and 

reclassification of land cover, it was found that the research area has 5 land use units, namely 

residential area, mixed garden/shrubs area, paddy-field/wetland, plantation area, and forest 

area (Fig. 5). 
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Fig. 3. Soil map of the research area. 

 

Fig. 4. Slope map of the research area. 
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Fig. 5. Land use map of the research area. 

3.5  Soil erosion calculation 

The results of calculating the erosion value can be seen on the soil erosion map (Fig. 6). The 

soil erosion rates in the East Bandung Basin can be classified into 5 classes, namely very low 

(< 15 ton/ha/year) which is mapped across the foot slope to toe slope in the Rancaekek and 

Majalaya areas (7,055.22 ha), low (15 - 60 ton/ha/year) in the shoulder to back slope areas 

(7,325.71 ha), moderate (60 - 180 ton/ha/year) mostly from the summit to toe slope in almost 

half of the research area (17,151.91 ha), severe (180 - 480 ton/ha/year) with total areas 

3,223.97 ha and very severe (>480 ton/ha/year) with total areas 2,891.49 ha across the 

shoulder to back slope in parts of the Tanjungsari, Cileunyi, Jatinangor, Cimanggung, 

Cicalengka, Cikancung and Paseh areas. 

4 Conclusion 

Soil erosion impacts the livelihoods of many people and natural resources in the East 

Bandung Basin. Soil erosion can occur simultaneously with mass movements, landslides, or 

other natural disasters on the earth's surface that involve exogenous processes. The soil 

erosion rates in the East Bandung Basin can be classified into 5 classes, namely very low (< 

15 ton/ha/year) which is mapped across the foot slope to toe slope in the Rancaekek and 

Majalaya areas (7,055.22 ha), low (15 - 60 ton/ha/year) in the shoulder to back slope areas 

(7,325.71 ha), moderate (60 - 180 ton/ha/year) mostly from the summit to toe slope in almost 

half of the research area (17,151.91 ha), severe (180 - 480 ton/ha/year) with total areas 

3,223.97 ha and very severe (>480 ton/ha/year) with total areas 2,891.49 ha across the 

shoulder to back slope in parts of the Tanjungsari, Cileunyi, Jatinangor, Cimanggung, 

Cicalengka, Cikancung and Paseh areas. The results are expected to be an important 

contribution to the government and local communities in order to minimize the impact of 

changes in land use that can increase the risk of erosion. 
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Fig. 6. Soil erosion map of the research area. 
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