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ABSTRACT 


Oil Palm Site Suitability Evaluation using Analytical Hierarchy Processing Developed Index and 

Geographical Information System (GIS) Application at Kg. Beratok and Kg. Tapah 

~roblem of unsuitable land use and irregular development of agricultural areas result in the reduction in 
cultivation. Hence, appropriate method of land suitability evaluation can provide sustainable management 

agricultural lands for policy maker for a project planning and managemend In this study, evaluation on the 
oil palm suitability is conducted by adopting the existing oil palm index formulated by multi criteria 
evaluation method in GIS and Analytical Hierarchy Processing (AHP) and Pairwise Comparison method 

for factor ranking and weighting. Seven environmental factors affecting the suitability of oil palm growth 
considered in the oil palm index are soil texture, slope, soil drainage, soil depth, groundwater table depth, 

total organic carbon, and water deficit. Field measurement was conducted using simple random sampling 
method at Kg. Beratok and Kg. Tapah .. The soil structures were studied and the samples were analyzed in 
the laboratory. Result of studies obtained through the ground reference verification and analysis were 

inserted into the linear combination method. Inverse Distance Weighted (lOW) interpolation method in 
the ArcGlS were use for generating the spatial information regarding the site suitability for oil palm 
plantation as to predict the cell values for location which were lack of sampling points due to the 

limitation for inaccessibility. The results indicate that the Oil Palm Suitability map generated had shown 
majority of the study area fell into moderate suitable whereas, about 2587.0 hectares (73.8%) of the land 

was moderately suitable, while 383.6 hectares (11.0%) ~s suitable and 534.3 hectares (15.2%) is unsuitable 
for the oil palm planting respectively. The results indicated that the application multi-factor evaluation 
using AHP in identifying sites suitability for plantation could provide a superior database and guide map 
for decision makers to make a precise judgment for better output. Thus result in project cost saving in 
terms of extra intensive inputs and promising a higher productivity of oil palm yield in return. 

11 



ABSTRAK 

; 

Penilaian Kesesuaian Tapak Penanaman Kelapa Sawit menggunakan Indeks kaedah Analytical 


Hierarchy Processing dan Aplikasi Sistem Maklumat Geografi (GIS) di Kpg. Beratok dan Kpg. 


Tapah, Sarawak 


Masalah penggunaan tanah yang tidak terancang disebabkan oleh pembangunan kawasan 

pertanian mengakibatkan hasil tanaman semakin berkurangan. Oleh itu, kaedah penilaian tapak 

penanaman dapat memberikan manfaat kepada pemilik tanah pertanian bagi perancangan projek 

dan pengurusan. Kajian terhadap kesesuaian tapak penanaman kelapa sawit adalah merujuk 
kepada indeks kelapa sawit yang dirumuskan dengan mengaplikasikan kriteria penilaian multi 

GIS dan Analytical Hierarchy Processing (AHP) dan kaedah Perbandingan Berpasangan untuk 
faktor kedudukan dan penimbangan. Tujuh faktor persekitaran yang mempengaruhi kesesuaian 

pertumbuhan kelapa sawit dipertimbangkan dalam indeks kelapa sawit adalah tekstur tanah, 

kecerunan lereng, pengairan tanah, kedalaman tanah, kedalaman air tanah meja, jumlah organik 

karbon, dan defisit air. Pengukuran di tapak lapangan dilakukan dengan menggunakan kaedah 

penyampelan secara rawak bagi kawasan kajian, dan hasil keputusan analisis sampel tanah 
dimasukkan ke dalam kaedah gabungan linear. Inverse Distance Weighted (IDW) menggunakan 

kaedah interpolasi dalam ArcGIS untuk menghasilkan maklumat kesesuaian lokasi untuk ladang 

kelapa sawit untuk meramal nilai sel untuk lokasi yang kurang penyampelan. Keputusan kajian 
menunjukkan peta indeks kelapa sawit mendapati kebanyakkan tanah berada keadaan "sederhana sesuai" 
iaitu 2587.0 hektar (73.8%) daripada kawasan kajian manakala 383.6 hektar (11.0%) berada dalam 
keadaan "sesuai" dan 534.3 hektar (15.2%) dalam keadaan "tidak sesuai" untuk penanaman kelapa sawit. 
Keputusan kajian menunjukkan bahawa aplikasi kepelbagaian faktor penilaian menggunakan 

AHP dalam mengenalpasti kesesuaian lokasi dapat memberikan data yang superior dan peta 

panduan bagi pihak pengurusan untuk membuat penilaian dan perancangan yang tepat demi 

menjimatkan kos projek dan menghasilkan produktiviti yang lebih tinggi. 

,------ - ­
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CHAPTER! 


INTRODUCTION 


Thi. chapter includes the scenario of oil palm industry in local context, land suitability for oil 

palm growth, major issues and general view, significance of the study, aim and objectives of 

the tudy, scope ofstudy, and hypothesis in determining the oil palm suitability. 

1.1 Scenario of oil palm industry 

In Malaysia, the area planted with oil palm had increased from 2.03 million hectares in 1990 

to 3.50 million hectares in 2001, an increase of 172%. (Wakker, 2000). Figure 1.1 shows the 

expansion in area planted with oil palm in Malaysia. 
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Figure 1.1 Expansion ofoil palm plantation area in Malaysia 


In 2001, the total area planted with oil palm was 3,499,012 hectares, Sarawak contribute 10.7% 


or 374,82 hectares of the total cultivation. Sarawak's plantation area climbed to 920,000 


hectares in June 2010, up from 840,000 hectares a year ago as shown in Table 1.1 (MPOB, 


2010) 
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Oil palm cultivation in Malaysia is largely based on the estate management and organized 

smallholder scheme. This has enabled a better utilization of resources as well as the 

application of advanced management and planting techniques throughout most ofthe industry. 

1.2 Land suitability for oil palm growth 

Land suitability assessment for agriculture is meant to evaluate the ability of a piece of land 

to provide the optimal ecological requirements of a certain crop variety. In other words, 

assessing the capability of land can enable optimum crop development and maximum 

productivity. This evaluation needs a specification of the respective crop requirements and 

calibrating them with the terrain and soil parameters. Suitability condition of oil palm growth 

is different for certain region as the climatic and aridity characteristics varied widely. As for 

in Malaysia local context, current situation for determination of oil palm plantation suitability 

is according to the planting experiences of the agricultural officers without any index 

developed but basically base on the soil survey map which major focus are on the landforms 

(topography, soil types and soil depth) ofthe study area. 
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