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ABSTRACT

Landsat TM satellite image was used in study of lineament mapping in the eastern part of Jalan Gua 
Musang-Cameron Highland. The satellite image has digitally processed including geometric corrections 
and radiometric corrections to produce a lineament map. Lineament map that produced from the 
satellite image was analyzed base on the aspect of density, orientation, length, and correlation with 
geological map. Results of analysis were use to identify the areas that have potential of ground water 
resources.
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INTRODUCTION

Lineament is a straight line features, large scale and clearly shown at the Earth's surface (Ibrahim and 
Juhari 1990). Lineament divided into two which is positive lineament and negative lineament. Positive 
lineaments represent by features of ridge and range while the negative lineaments represent by valleys, 
rivers and faults

Satellite images can show a wide coverage for any area on the earth. The big features such as foldings, 
faults, ridges, and rock formations can be seeing clearly. Because of lineament is a large scale features, 
satellite images can be use to study the lineament. The satellite images have been digitally processed 
using Erdas Imagine software to study the lineaments.

The conventional studies of lineament need us to make fieldworks that have so many limitations such as 
the access road, time, etc. Use of satellite images in this study can help to overcome the previous 
limitations.

The objectives of this study are to map the lineaments of study area using Landsat TM image and to 
analyze through the aspect of density, orientation, and correlation with the established lineament map. 
From the data analysis, it can use as a data to find the groundwater potential area.

The study area is located on the eastern part of Jalan Gua Musang- Cameron Highland. It is covered by 
longitude of 101° 49' E -  101° 55 ' E and latitude 4° 36' N -  4° 52' N. The eastern part of this area 
topographically lowers than the western part.
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MATERIALS AND METHODS

The raw data that used in this study is Landsat TM satellite image and recorded at 31 May 2004 with a 
frame 127/57. This image is the best choice to make the analysis because the low of clouds influence. 
Image processing were using Erdas Imagine 8.4 Software and ILWIS Academic 3.3.

Radiometric Correction

While the satellite images are record, there have other wave interference such as noise and could cover 
interference. The cloud cover interference occurs resulting in a lack of exposure to the satellite images. 
Radiometric correction technique performed to obtain a better image characteristic for further study.

The type of radiometric correction that used in this study is haze reduction. This technique does not 
have a fixed procedure because it is a subjective characteristic that depends on the satellite images 
itself. The haze reduction also depends on the thickness of the haze cloud cover on the images. Only 
once reduction needed if the cloud cover does not thick, However, if the cloud covers very thick, the 
haze reduction should repeat two or three times until the satellite images cleared.

Band Selection

Each band on the Landsat TM image was distinguished by the wavelength. Therefore, each band will 
have a different characteristic. Characteristic of the best view was obtained by producing a single band 
image and band combinations.

For single band images, each band of Landsat TM image (band 1-band 7) displayed. The best display 
selected based on color tones, brightness, and the ability to display the geological information. For 
combination-band images, the combination of the best band performed to determine the ability to 
display relevant geological information related to lineament mapping.

Filtering

Filtering is the next method in processing the satellite images to expose the lineament from the image. 
Filtration can be dividing to directional and non-directional filtering. Directional filter is better than non- 
directional filter because the capability to highlight more lineaments than non-directional filter. The 
directions of the filter are North-South, East-West, North West-South East, and South West-North East. 
The selection of the best filter is base on the filter ability to project a good lineament through the size of 
filter.

Tracing

Lineament that traced was only the negative lineaments such as rivers and valleys. Lineament's display 
characteristic in the filtered images is black line colored. Errors may occur while tracing the lineaments. 
For instance, roads also displayed as black line colored. Filtered images cannot distinguish between 
lineament and manmade features. To overcome this problem, comparison between original images and 
traced images had done to detect the error.



RESULTS AND DISCUSSION

Band Selection

Combination-band image is not suitable for lineament mapping because it is more appropriate to 
identify the type of lithology and rock formations. Single band image is most suitable for display the 
geological structure of the more prominent and visible. Band 4 image selected as the best single-band 
image for Landsat TM.

Directional filter used to ensure the lineament will highlighted equally for all directions. Maximum 
lineaments were highlighted by four major directions i.e. North-South, East-West, Southeast-Northwest, 
and Northeast -  Southwest.

Kernel size chosen for the Lansat TM images is 5x5. In lineament study, 5x5 size was used by Farah 
Fazulah (2005) and found that lineament shown very clear and obvious. The pattern of the Kernel used 
is modified version of Farah Fazulah (2005). It was found that the pattern of kernel used by her was 
showed the inverse lineament highlight and not suitable for the study area.

The modified kerne! pattern is as follow:

Fig. 1: Single-band image (Band 4)
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Fig. 2: Directional Filter Base on Four Major Directions
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Fig. 4: Lineament Map

Lineament Analysis

i. Lineament density
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Fig. 5: Lineament Density Map



Lineament density defined as the average length of lineament bounded by an area of 1 km x 1 km (Azli 
Kamil 2003). Lineament density map produced by converting the lineament map to the raster map.
Value of pixels on the raster map converted onto 30 m x 30 m for each raster map. The value of 30 m x 
30 m pixel based on previous researcher. This pixel size can provide more detailed information than the 
lkm  x 1km size. High-density readings obtained in areas with high lineament intersection. Pixel for the 
lineament density represents the average length of lineament in an area of 30 m x 30 m for Landsat TM 
image.

In the lineament density map generated, the density of lineament divided into five classes distinguished 
by different colors. Each lineament density map generated with different classes based on the density of 
the lineament map. Based on the density map, lineament is denser at the schist formation rocks. This is 
because the nature of this rock that has many features like joints and faults.

ii. Lineament orientation and length

LINEAMENT

DIRECTION

NO. OF 

LINEAMENT

TOTAL

LENGTH

(Kilometer)

LENGTH

PERCENTAGE

(%)

00]°-0I0°&  181°-190° 9 27.654 19.48

011°-012° & 191°-200° 1 1.978 1.39

021“-030°&201°-210° 1 1.817 1.28

031 “-040° & 2 H o-220° 0 0 0

041°-050° & 221 "-230c 0 0 0

051 “-060“ & 231 °-240“ 0 0 0

061°-070“ & 241°-250“ 0 0 0

071°-080° & 251°-260° 2 2.423 1.71

081°-090° &261°-270° 4 10.848 7.64

091°-100° & 271 “-280° 5 11.792 8.31

101°-110o &281°-290“ 1 2,490 1.75

111"-120° & 291°-300° 2 6.776 4.77

121°-130“ & 301°-310° 7 17.019 11.98

1 3 r-1 4 0 °& 3 ir-3 2 0 ° 12 26.657 18.77

141 °-150° & 321°-330° 7 18.303 12.89

151 °-l 60“ & 331 “-340° 3 6.649 4.68

161 170° & 341 “-349° 0 0 0

171 180° & 351 °-360° 5 7.539 5.31

TOTAL 57 141.952 100

Table 1: No. of Lineament, Total Length, and Length Percentage for Lineament from Landsat TM



For lineament from Landsat TM image, the dominant orientation is in interval 310 ° -319 °. In this 
interval, 12 lineament have been mapped and its represent 22.4% of the total number of lineament. The 
total length of 12 lineaments is 26,657 km. Lineament length is dominant in the interval 131 ° -140 ° & 
311" -320

iii. Correlation with Geological Map

Lineament correlation done by making comparison between lineament map generated in this study with 
the fault mapped in Malaysia Peninsular Geological Map (modified from Malaysia Geological Survey 
1985), Lineament that mapped on geological map is only representing the major fault. This comparison 
was done to compare the fault that has been mapped by previous researcher and fault mapped in this 
study. If there have overlap between the fault and the lineament, it will prove that the lineaments are 
representing the fault. This comparison also possible to map the new fault that not mapped by previous 
researcher. For Landsat TM image, three overlapping can be done. It is show that lineament mapped 
from Landsat TM image has correlation with the previous fault that has been mapped.

Groundwater Potential

Lineaments are underlain by zones of localized weathering and increased permeability and porosity. 
Meanwhile, some researchers have studied the relationship between groundwater productivity and the 
number of lineaments within specifically designated areas (lineament density) rather than lineament 
itself. The study of lineament related to groundwater infiltration and flow is important because most 
fractures influence the secondary permeability of consolidated rock units, fractures facilitate water 
infiltration and recharge of groundwater into a deeper section. The lineament density map generated in 
this study used to define the location with potential of groundwater resources. The highest density of 
lineament that correlated to high potential of groundwater is larger than 800 m/m7\ The high-density 
lineament represent by red color in the lineament density map.

CONCLUSION

This study has successful produce a lineament map and a lineament density map. This study showed the 
ability of satellite image to map the lineament. Landsat TM image can be use to study the occurrence of 
lineament on the earth surface. The Landsat TM image with the single band image is the best source to 
map the lineament supported by directional filter used in the image processing.

Lineament density map generated from lineament map is very useful data to analyze the length density 
of the lineament. The high density of lineament related to the occurrence of groundwater. High-density 
lineament means that the area with high fractures on the earth surface.

However, using only processed satellite image to find the potential area of groundwater is not enough 
because the satellite image just showed the potential area but site survey and investigation needed for 
the confirmation. Satellite image data and site survey must comply with each other because these two 
tools are very important in groundwater studies.
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