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Abstract. This research aims at discovering the potential of Landsat imagery for obtaining 

geomorphological information and its relationship with drought phenomena. The method 

used for this study is quantitative through the interpretation and examination of aspects of 

morphometry and morpho-structure-passive interpretation. Concerning the Landsat 

imaging using composite methods, sharpening and using DEM. The results showed that 

Landsat 8 imagery was able to provide very detailed information by showing that 

composite imagery combined with HSV fusion affirmation provides an affirmation of the 

upper limit of appearance. Moreover, DEM information may contain topographic 

information and a morpho-passive structure state in the area. This combination is able to 

provide information on the appearance of landform such as; structural landform, solutional 

landform, karst landform, volcanic landform, marine landform, and fluvial landform. 

Based on the results of the interpretation and field surveys, it can be concluded that areas 

with structural and karst landforms are experiencing faster drought than other areas in the 

Gerokgak sub-region. 
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1   Introduction 

Geomorphologic information at the surface of the earth can provide various information. 

The appearance of geomorphology can be obtained through remote sensing image data because 

it is very useful in recognizing geomorphological features such as minerals, rocks, and shape 

[1]–[6]. Remote sensing approach to detect and recognize geomorphology using vegetation 

density level or intensive weathering conditions [6]. 

The use of remote sensing imagery for geomorphology can use medium and high resolution 

spatial resolution types. Remote sensing imaging can provide a direct overview of the physical 

appearance of an area such as soil and geomorphology [7]–[9]. Sabins [9] identified three ways 

to obtain geomorphological information from remote sensing. The first way is to restore the 

image when the remote sensing image does not provide clear information about the recording 

obtained. The second way is by image sharpening, this is necessary when the remote sensing 

image is less clear and needs to be sharpened with other images that have a higher resolution. 

Finally, the combination of images is a simple technique to do and the combination will give 

different colors according to the selected composite. Based on the three ways to recognize the 
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aspect of geomorphology almost entirely the form is made as an effort to get the correct 

information. 

Loss of information through remote sensing for geomorphology provides a detailed 

overview of the extent of a region [10]. The introduction of landscape should make it possible 

to classify landscape according to the classification of landforms so that they can be easily 

displayed on a map [9]. Each region has a geomorphological aspect and reflects the conditions 

that characterize the region, such as drought. Drought is not only influenced by climate change, 

it is also influenced by its landform (Sudaryatno, 2015). The combination of geomorphology 

and remote sensing will provide the accuracy of the data for a phenomenon in which it is 

connected by landscape/landform. Based on that, the purpose of the research conducted wanted 

to find out how remote sensing data is able to identify geomorphological features and how it 

relates to drought phenomena. 

2   Study Area and Data 

2.1   Study Area 

Gerokgak is an area in the north of Bali that belongs to Buleleng Regency. This area is 
interesting as a research area because topographically has variations as diverse as the northern 
region is dominated by coastal areas and the southern region is dominated by hills is located on 
8ᵒ7’17’’ LS and 114ᵒ25’53’’ BT. Moreover, land use varies according to shrubs, forests, ponds, 
rice fields and settlements [11]. Gerokgak region is the area with the largest area in Buleleng 
Regency so that this will be able to show the linkage of geomorphological relationships with 
remote sensing data. 

2.2 Remote Sensing Data 

Landsat 8 OLI image is remote sensing data with medium spatial resolution and has 

various channels (Band 1 - Band 11) that can be used to composite images and image 

sharpening. Landsat 8 is also available for free on the USGS website and this studies only used 

one Landsat 8 on 25 August 2020. Not only Landsat 8 imagery, this study uses SRTM (Shuttle 

Radar Topography Mission) data to obtain information on topographic differences, especially 

slopes as a basis for distinguishing the appearance of landform seen in one class of landform. 

3   Methodology 

The reduction in geomorphological information through Lansdat imagery is illustrated in 

Figure 1. The overall process employs an interpretive approach and is supported by field 

investigation activities. 

3.1   Landsat 8 OLI 

The first step by using Landsat 8 OLI is to use image composites such as composites 567 

and 763. Not only Landsat image composite directly uses image sharpening (fusion) by using 

the HSV technique by using a band with a higher spatial resolution of 15 meters. The difference 

in color in the two composites has become the first basis to distinguish the appearance of 

landform in the field of research. 



 

 

 

 

 

Fig. 1. Research Flowchart 

3.2   SRTM (Shuttle Radar Topography Mission) 

 SRTM data processing has an important role in identifying forms. Acquiring information 

from early SRTM data involves knowing the topographical differences using the hillshade 

aspect. The appearance of hill shade will provide topographic differences from mountains, hills, 

and plains more easily recognized. Errors in the treatment of hillshade will provide different 

information when the results show impolite and vice versa. Next is the identification of slope 

differences to make it easier to cluster whether it is mountains or hills and this can be tested 

directly on the ground using Abney level tools. 

4    Result and Discussion 

The processing of Landsat data in the recognition of appearances does not suffice to show 

the composite color difference. Indeed, composite color explains not only physical 

characteristics, but also other characteristics such as soil, water and vegetation. The use of 

composite colors in remote sensing imaging should also include the reflection of spectral 

patterns possessed by each band in Landsat 8 OLI. Landsat 8 OLI has differences in the type of 

previous Landsat imagery so the use of composite colors will also differ according to the needs 

of the information you want to use [12]. Recognizing the appearance of a region uses at least 

two color composites with different information bases so that the characteristics of information 

derived from soil, water, and vegetation can be ascertained whether the same or different [13], 

[14]. Composite 567 has a sensitivity to vegetation information so the appearance of vegetation 

will look more varied with red color as the main color, while the appearance of the soil will look 

brighter if there is no vegetation and the appearance of water will be black. In contrast to the 



 

 

 

 

composite 763 focuses on the appearance of the soil but is placed on the main color of green so 

that the soil will look green does not mean that there is vegetation. Vegetation will appear darker 

than blackish green. Whereas the aspect of shallow water with a ground bottom will be different 

or blue (Figure 2). 
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(b) 

Fig. 2. Composite Image (a) 567 and (b) 763 

The fusion/sharpening process will provide a better understanding of the boundary 

differences between vegetation, soil and water in composite imaging. HSV fusion in composite 

imaging plays a role in asserting limits so that removing limits to distinguish the appearance of 

landform can be determined. The combination of SRTM data by generating hillshade data and 

slopes will be easy to recognize differences in the height / topography of the research area [15]. 

Each topographic difference seen in hillshade have different characteristics even in one type of 

shape. The difference includes sensitivity to erosion conditions, whether active or non-active. 

Hills which are still active due to erosion will have steeper tops than hills which will no longer 

be convex and smooth (Figure 3). 

Interpretation of Geomorphology through Landsat image data shows that there are indeed 

differences in structural areas, especially in the activeness of processes such as erosion. Based 

on the interpretation of composite imagery and appearance of hill shade shows that the 

Gerokgak Subdistrict area there are several geomorphological features such as; structural form, 

solutional form, fluvial form, marine form, and volcanic form (Figure 4). The classification class 

used as a reference is the result of an interpretation of Suharsono [16] with reference to the scale 

of 1:50.000. The results of this interpretation have the same results as Novi [17] which identified 

geomorphology in Buleleng Regency. Field survey activities showed an accuracy rate of 84% 

with a high level of similarity in the Gerokgak district. Related to the phenomenon of drought 



 

 

 

 

that occurs and looking at the condition of the region shows that the central part of Gerokgak 

tends to be more dry than the northern part of Gerokgak district 

 

 

 

 

 

 

 

 

 

Fig. 3. Hillshade Result 

The cause of the middle is drier because the soil formation conditions in the area tend to 

be slow and difficult so that the growing vegetation is dominated by shrubs. Northern regions 

with higher topography and with enough temperatures cause soil formation to be faster and able 

to grow vegetation. Region plains in Gerogak district are dominated by coastal areas and 

settlements in certain areas. The appearance of land use makes the settlement area look dry even 

though in some areas it is used as salt cultivation. In addition, in the National Park area where 

the area is dominated by Karst landform causes some parts of the region there are those that 

have vegetation to grow and those close to the coast have advantages with mangroves. These 

regions have the potential for geomorphological drought faster than other regions in Gerokgak 

Subdistrict, although meteorologically experiencing symptoms of the same rainy season. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Geomorphology Gerokgak  



 

 

 

 

5   Conclusion 

Geomorphological interpretation with Landsat 8 imagery is usable and provides several 

features that show the characteristics of the region. Geomorphological appearance of a total of 

10 landform, Gerokgak has five landforms even though it is scattered and not dominant. The 

information obtained from Landsat imagery uses the morphometry and morpho-structure-

passive aspects. The appearance of a form that is sensitive to drought conditions is the structural 

landform and karst landform with slow soil formation and has practiced morpho-passive-

structure that rarely occurs. It is expected that the next study will be conducted with a focus on 

morphonology to complement existing studies and show processes in a region, especially in 

disaster events.  
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