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Landcover mapping and spectral analysis using multi-sensor satellite data fusion techniques: 
case study in Tioman Island, Malaysia
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1. Introduction

Islands in tropical area often have beautiful beaches, clear 
water and tropical rainfall forests. They are often developed 
for tourism, and promote regional economic development. 
Therefore, islands are often considered important for 
economic development in many countries. Malaysia also 
pays attention to develop its islands. Some islands are 
developed successfully and have become famous tourism 
place (such as Penang Island, Langkawi Island etc) in South-
East Asia. 

However, islands are also ecologically fragile (Carder & 
Steward, 1985). The development often change their original 
ecological condition and cause negative impact to the island 
ecosystem, including deforestation of mangrove, 
degradation of coral reef and pollution of the coastal waters. 
Coral reefs are critically important because of their 
ecological contribution and providing food security, cultural 
support and physical protection from storms. Corals reefs 
also support large marine biodiversity and are the basis for 
one of the world’s fastest growing industries – coral reef 
tourism. Similarly, mangroves are also critically important 
because dense mangroves protect shorelines from storm and 
surge damage and increase coastal stability. Mangroves also 
serve as biological filters and a sink for several pollutants and 
serve as a main protection barrier for the offshore ecosystems 
from terrestrial sediments flowing downstream, thus links 
with coastal fisheries.

Recently, many studies have been carried out on island 
mapping and land cover classification using multi sensor 
satellite images (Carder et al. 1993). Lee et al. (1997a, 1997b) 
have explained the reflectance level of the remote sensing 
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data and their correlation with the optical properties of ocean 
water. From the existing literature it is quite evident that, 
there is necessity to monitor and evaluate environmental 
changes before and during island development, so as to 
protect environment and ensure its sustainable development 
(Toole et al., 2000). Remote sensing can provide island 
information with relatively low cost, thus can play an 
important role in the development of islands (Sydor et al., 
1998; Morel, 1980; Mobley, 1994, 1999; Albert & Mobley, 
2003). However, recent researches indicate that single sensor 
data have limited ability for the monitoring and evaluation of 
mangrove and coral reef because of their low spatial or 
spectral resolution (Robinson et al., 2006). In this paper, 
SPOT  hyperspectral and panchromatic images were used for 
land cover analysis of the Tioman Island.

2. Study area

This study is focused on Tioman Island (Figure 1) and is 
surrounded by around 70 other islands including 33 that are 
inhabited. Tioman Island is the one of the famous island 
located at east coast of Peninsular Malaysia, which is 69 km 
form Mersing, Johor. It is approximately 39 km long and 12 
km wide stretch of land (or 13 529.42 Hectares), with dense 
jungle. Eighty percent of Tioman Island is formed by 
mountainous hills with 20 degrees of slope. However, coastal 
areas are fringing with beaches and populated by a handful of 
villages such as Tekek, Juara, Genting, Paya and Salang.

3. Materials and methodology

SPOT-5 multispectral (4 bands) and Panchromatic data of 
16.02.2005 (Path/row: 125/085) have been used in this 
analysis. The SPOT 5 images were geo-referenced to the 
Malaysian rectified skewed orthormorphic (RSO) map 
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