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 Abstract 

Bandung is a city with rapid industrial development and a dense population. It causes the 

need for clean water to be huge, so it impacts groundwater extraction on a large scale. The 

Bandung Basin, which is a good reservoir for groundwater, will be disturbed if 

conservation and monitoring efforts are not carried out in the presence of groundwater. 

This study focuses on reconstructing the groundwater model in the Bandung Basin using 

the Schlumberger geoelectric method. After taking and analyzing the data, it was found 

that the resistivity value of the location of the presence of groundwater is depicted into 

three groundwater basins, namely the Bandung-Soreang groundwater basin, the Lembang 

groundwater basin, and the Batujajar groundwater basin. Unfettered aquifers, relatively 

aquitard in nature, are in the upper layer of the coal sandstone, claystone and sandstone 

units. The confined aquifer in the sand unit is under the sandy claystone layer. 

Keywords: Bandung basin, groundwater, geoelectric, resistivity, aquifer. 

 

1. Introduction 

Groundwater is an essential component in people's lives. Without groundwater with pristine water 

quality, many problems will occur, ranging from health to the community's economy [1]. Groundwater 

conditions are strongly influenced by the rate of population growth in the area [1], [2]. One of the areas 

with a very rapid pace of development in the development sector is the city of Bandung. This condition 

causes the need for clean water to be critical to be studied [1]. 

The quality and quantity of groundwater can decrease if taken massively and on a large scale 

without being balanced with environmental improvements [3]. It is more worrying when groundwater 

extraction is supported by development that ignores water catchment areas [4], [5]. The literature study 

that has been carried out provides data that there are 550 industries in the Bandung Basin and 80% of 

them are textile industries that require much groundwater as industrial material. This problem continues 

to cause land subsidence, especially in the Dayeuhkolot industrial area [1]. The development of 

residential and industrial areas that ignore water catchment is also a problem for the Bandung Basin. 

Every time it rains, which produces large runoff water does not enter the ground, it collects and causes 

flooding [1], [6]–[9]. 

In order to determine the presence of groundwater in the Bandung Basin, it is necessary to 

conduct research on the reconstruction of the Bandung City groundwater basin model. The geophysical 

method that can be optimized in this problem is the resistivity geoelectric method with the Schlumberger 

configuration. The method used to determine groundwater can use the Schlumberger configuration 

electricity. This method is potent to apply, for example, in the case of estimating groundwater 

distribution in Cokroaminoto Palopo [10], detection of groundwater in the Sam Ratulangi area [11], and 

water content analysis for landslide-prone areas in Olak Alen Village [12]. This study aims to determine 

the description of groundwater conditions in the city of Bandung. 
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Figure 1. Map of research area. 

 

2. Method 

The study area is in the city of Bandung. Geographically, the city of Bandung is located at coordinates 

107°33'39.24" to 107°44'19.25" east longitude and 6°58'03" to 6°50'25.88" south latitude [12]. Bandung 

is located at 675–1,050 meters above sea level, with the highest point in the north and the lowest point 

in the south. The morphology of Bandung City is divided into two stretches, which in the north is 

relatively hilly and the south is a plain area [12], [13], as shown in Figure 1. 

The method used in this study is the resistivity method with the Schlumberger configuration. The 

differences in resistivity values for each type of rock and subsurface layers can be analyzed the 

differences between minerals, rocks, and groundwater below the surface [14]. The configuration used 

in this study is the geoelectric Schlumberger configuration. There are four electrodes used, two 

electrodes are potential electrodes (MN) and the other two are current injection electrodes (AB) [15]–

[17]. The arrangement of the electrodes in the Schlumberger configuration can be seen in Figure 2. 

 

 
Figure 2. Schlumberger configuration. 
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Figure 3. Schlumberger configuration electrode displacement. 

 

  

(a) (b) 

 

Figure 4. Resistivity meter (a) NANIURA and (b) EDAK. 

 

The measurement of the Schlumberger electrode configuration is arranged as shown in Figure 3. 

The initial position of the electrode is placed at 0.5 meters from the measurement point for potential 

electrodes P1 and P2 (MN) and 1.5 meters from the zero point of measurement for current electrodes 

C1 and C2 (AB). Furthermore, the current electrode is widened to 300 meters and the potential electrode 

is widened to 50 meters. From this measurement, a subsurface image of ± 200 meters will be obtained 

at each measurement point. The apparent resistivity value will be obtained from this data acquisition, 

which is carried out by the data processing process to obtain the actual resistivity and depth value. The 

equipment used in this research is resistivity with the brands Naniuran NRD and EDAK EXG-3 as 

shown in Figure 4. 

 

3. Result and Discussion 

Each depth's resistivity value at the geoelectrical measurement location is then interpreted as a rock 

lithology layer at the measurement spot. The interpretation process is carried out by correlating the 

processed data, the range of rock resistivity values, and the geology of the geoelectrical measurement 

area. The results of geoelectrical data processing in the form of resistivity values for each depth from 

several measurement points are combined to describe the continuity of the resistivity values to form 

layers. Furthermore, the type of rock in the layers formed is estimated throughout this process. The 

results of combining data from several geoelectric points and the interpretation results are shown in 

Figure 5. 

The resistivity value from Figure 5 explains that the Bandung area forms one central basin. 

However, when viewed from the presence of groundwater in the basin, the Bandung area is divided into 

three groundwater basins. First, the Bandung-Soreang groundwater basin extends to Bandung Regency, 

Bandung City, Cimahi City, and Sumedang Regency. Second, Lembang groundwater basin. Third, 

Batujajar groundwater basin. Lembang and Batujajar groundwater basins are located in Bandung 

Regency. 
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Figure 5. Groundwater distribution map based on geoelectric survey data and groundwater wells. Red to blue colours 

indicate differences in groundwater depth. 
 

 
 

Figure 6. Block diagram of Bandung City aquifer interpretation analysis results. 
 

Shallow groundwater in the Bandung area is generally located less than 40 meters from the 

ground surface, so local environmental conditions very easily influence it. This change in groundwater 

will be seen in dug wells [18], wherein in the rainy season, the groundwater level is always shallower 

than the groundwater level in the dry season [18], [19]. 

Based on the correlation results of the block diagram in Figure 6, it is known that the City of 

Bandung is geologically and hydro-geologically a high area in the west and lowers towards the east, 

where the eastern area is a border area with the sea [20]. Geologically, in general, the lithology from 

top to bottom is claystone and sandstone. Hydro-geologically, it can be divided into unconfined 

aquifers, relatively aquifer in the uppermost layer of the pebble-sand, claystone, and sandstone units. 

At the same time, the confined aquifer in the sandstone unit is below the clay-sand layer. 
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4. Conclusion 

Based on the comprehensive study of literature and analysis, it is concluded that the Bandung area forms 

one basin. However, when viewed from the presence of groundwater in the basin, the Bandung area is 

divided into three groundwater basins. First, the Bandung-Soreang groundwater basin extends to 

Bandung Regency, Bandung City, Cimahi City, and Sumedang Regency. Second, Lembang 

groundwater basin. Third, Batujajar groundwater basin. Lembang and Batujajar groundwater basins are 

located in Bandung Regency. In geological interpretation, in general, the lithology used as a confined 

aquifer in the sand unit is under the Sandy Claystone layer. 
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