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R e s e a r c h  H i g h l i g h t s  
Deforestation and climate change have become global environmental issues. The detection of 

forest changes in association with climate change can be successfully carried out by the use of 

multi-temporal remote sensing and modelling. This study undertook analysis of the past and 

present condition of the forest from the pattern changes of the Kota tinggi district johor state 

Malaysia, using landsat images of three different periods. These are thematic mapper (TM) 

data of 1998; enhanced thematic mapper (ETM+) image of 2008 and the operation land imager 

(OLI) of 2018 were collectively used. The images were geometrically and atmospherically pre-

processed then classified, using maximum likelihood (M/C) algorithm to produce thematic land 

use/cover maps of the district. The accuracy of the classification was assessed through ground 

truthing and confusion matrices which revealed an accuracy of above 90% and kappa 

coefficient at 0.9 respectively.  

___________________________________________________________________________  

 

G r a p h i c a l  A b s t r a c t  
 

 
Fig. 1: Methodology Framework 

________________________________________________________________ 
 

R e s ear c h  O bj e c t i ves  
This study aims at investigating the changes that has occurred in  forest as a result of climate 

change using multi-temporal RS techniques. The aim of this study was achieved from the 

following Objectives. (1).To detect the long term forest cover changes using Landsat 

multispectral satellite data Image in classification. (2). To obtain reliable information on the 

landuse and landcover.  This study will broaden the knowledge on the strength of Satellite RS 

by assessing the present and predicting the future impact of climate change on forest land-use 

changes. The proposed approach will serve as a powerful tool for predicting forest land-use 

changes from spatial and temporal perspectives. This will support decision-making process for 

ecosystem conservation and management. In addition, the proposed approach requires satellite, 

precipitation, and population data as major input, and all these are obtainable from open 

sources, which makes it preferable and cost effective in terms of implementation 
 

M et h o d ol o g y 
The land use/cover categories in the study area were grouped into six major classes; agricultural 

lands, bare surface, built-up area, forest, oil palm and water body. Training samples were 

created and in ArcGIS software using bands 542 for Landsat TM of 1998, bands 542 for 

Landsat ETM+ of 2008, and bands 753 as equivalent for Landsat OLI of 2018. There are 
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researchers that have applied this methodology (Mallupattu and Sreenivasula Reddy, 2013). 

supervised classification approach was employed to classify the images using maximum 

likelihood classifier, known to be widely used as a classification algorithm (Richards and Jia, 

1999, Otukei and Blaschke, 2010). Table 1 presents the classified images with their overall 

accuracies and Kappa indexes. 

 

R e s ul ts   
Moreover, the dominant change that occurred in the study area within the study period is in the        

built-up area which occupied 4114.98Ha in 1998, 12244.51Ha in 2008 and 26886.06Ha in 

2018. Thus, between 1998 and 2018, the built-up area has increased by almost 22771.08Ha or 

nearly 553.37%.  Other categories where positive changes were observed are agricultural land, 

bare surface and oil palm which occupied: 26265.06Ha, 4459.05Ha and 70927.29Ha in 1998; 

28828.67Ha, 6976.32Ha and 116492.22Ha in 2008; and 33826.32Ha, 11168.28Ha and 

145056.60Ha in 2018. Thus, between 1998 and 2018, the agriculture, bare surface and oil palm 

have declined by 7561.26Ha, 6709.23Ha and 74129.31Ha, or nearly 28.79%, 150.46% and 

104.51%, respectively. Negative changes were observed in forest and water body within the 

study period. They occupied 228639.33Ha and 13599.90Ha in 1998, 171252.36Ha and 

12211.54Ha in 2008, and 120259.17Ha and 10809.18Ha in 2018, respectively. Thus, between 

1998 and 2018, the forest and water body have declined by 108380.16Ha and 2790.72Ha, or 

nearly 47.40% and 20.52 %, respectively. The decline in forest and increase in bare surface, 

agricultural land and oil palm are as a result of falling down of trees for wood, and change over 

from forest to farmland and oil palm plantation..  

 

F i n d i n gs  
The study has been conducted using multi-temporal Landsat satellite images of three different 

years; Thematic Mapper (TM) of 1998, Enhanced Thematic Mapper (ETM+) of 2008 and 

Operational Land Imager (OLI) of 2018 to examine the LU/LC changes in Kota Tinggi District 

of Johor State, Malaysia over a period of two decades (1998-2018). The results of the analysis 

revealed that the following changes have taken place in agricultural land (+28.79%), bare 

surface (+150.46%), built-up area (+553.37%), forest (-47.40%), oil palm (+104.51%) and 

water body (-20.52%) within the study period. This shows a rapid decrease in the natural forest, 

which may be partly attributed to anthropogenic activities and partly to climate change impact. 

The study has proved the potencies of geospatial technique for examining LU/LC changes and 

the result will serve as input into land change model for predicting future forest changes in the 

area. 
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