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Abstract

The main objective of this study is to identify the changes of land use that occurred in the study area in the District of Jasin, Malacca for 13 years period. Various methodology analyses have been used such as a subset of the study area and digitizing to obtain the best result in land use change detection. GIS had been used to create the digitizing land use map and quantitative measure of total area. Analysis had been undertaken for three land use maps of year 1997, 2008, and 2010. 30 types of land use have been divided into nine classes of land use. Some classes provide a little variation (changes hectares) in the study area, but trees, palm trees, and other permanent crops (Class 3) has resulted in a significant effect of changes in land use of the area due to demand and the country's economic plan. Forest area (Class 7) increases in total area of 5488.9 hectares (1997) to 5807.0 hectares (2010) that can provide improvement in sustainable environments. Urbanization in this district was changed in smaller value from 1994.7 hectares (1997) to 3278.5 hectares (2010).
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Abstrak

Objektif utama kajian ini adalah untuk mengenal pasti perubahan penggunaan tanah yang berlaku di kawasan kajian di Daerah Jasin, Melaka untuk tempoh 13 tahun. Pelbagai jenis kaedah telah digunakan seperti subscene kawasan kajian dan pendigitan untuk mendapatkan keputusan yang lebih baik dalam mengesan perubahan penggunaan tanah. GIS telah digunakan untuk membina peta pendigitan penggunaan tanah dan ukuran kuantitatif daripada jumlah kawasan. Analisis ini telah dijalankan ke atas tiga peta guna tanah bagi tahun 1997, 2008, dan 2010. 30 jenis penggunaan tanah telah dibahagikan kepada sembilan jenis kelas. Beberapa kelas memberikan variasi sedikit (perubahan hektar) di kawasan kajian, tetapi pokok-pokok, tanaman sawit dan tanaman kekal lain (Kelas 3) telah menghasilkan kesan yang besar dalam perubahan penggunaan tanah daripada jumlah kawasan disebabkan permintaan dan aliran pelan ekonomi negara. Kawasan hutan (Kelas 7) meningkatkan jumlah kawasan dari 5.488.9 hektar (1997) kepada 5807.0 hektar (2010) yang boleh memberikan peningkatan dalam persekitaran yang mampan. Pembandaran di daerah ini telah berubah dalam nilai yang lebih kecil dari 1994.7 hektar (1997) kepada 3278.5 hektar (2010).
Kata kunci:  Penggunaan tanah, daerah Jasin, perubahan cuaca, GIS, urbanisasi
Introduction

Land use is related to the human activity that used the land surface or area for their own purpose and developments that will change the original features, intensity, and management on it [1]. The purpose in understanding of this land use study and its classification or pattern that can act as a reference and information needed, especially in the developed and developing countries in decision making for constructing the sustainable development, sustain the natural resources and land use planning [2]. Almost the changes are caused by the agricultural and industrial sectors that required more land surface to be converted and changed from its natural feature into the purposed activity area [3]. Meanwhile, the rapid increases of global population that need more land surface to be used for urban and residential area [4].
The process to convert the natural land surface that needed the deforestation and clearing land activity as an initial phase before further development to being done. This will contribute the natural ecosystem and cycle to be changes its rate to become less and declined and will promote the other local and global incident or conditions [5]. The purpose of this land use study was to predict the potential use of land on the basis of its attributes that can overcome the problem with the uncontrolled development, deteriorating environmental quality, destruction of important wetlands and loss of wildlife habitat [6]. 

The study of environmental problems or impacts that caused by the anthropogenic activities was not easily can be done. Collection of data, analysis and results in the study of land use changes will influence and some sort of important information more in details to determine the decision making, management, policies, sustain natural resources and sustainable development. The GIS database was the very useful tool and system that allows the user to collect, identify, predict, and analyses the land use change data and display on resulting from human activities that can be made as guidelines to overcome the impacts and its distribution to become worrying in local and global future.

The main objective of this study is to evaluate the land-use changes and its spatial and temporal pattern changes occurred in the study area in the District of Jasin, Malacca for 13 years of period (Year 1997, 2008 and 2010). Through this research on land use change, the spatial data information on the study area can be analyzed and useful in achieving the needed required to solve the problem and reduced the impact of land use change other than familiar with the GIS.
Study Area

District of Jasin, Malacca was selected for the study area for studying its land use changes. This located at the south of the Malacca State and near to Johor State borders. This district is among three districts in Malacca State and the second huge in total area match for the other district in this State where 678.54km2 (67854 hectare) and have the total population about 92,883 people recorded in the year 2001. This district has been separated into 20 smaller parts of small district where located in North, Center, and South part shown in Table 1. There are ten types of land use classes have been found in this study area in Table 2.

Table 1. Total area of 20 small parts in District of Jasin, Malacca

	Part
	Small District
	Total Area (Hectare)

	North
	Batang Melaka
	3923

	 
	Selandar
	6,100

	 
	Jus
	1,048

	 
	Nyalas
	8,067

	 
	Cabau
	3,897

	 
	Bukit Senggih
	2,084

	Center
	Kesang
	4,414

	 
	Rim
	4,208

	 
	Cohong
	789

	 
	Chin-Chin
	3,329

	 
	Jasin
	5,477

	 
	Air Panas
	6,746

	 
	Semujuk
	2,525

	South
	Merlimau
	4,674

	 
	Serkam
	2,606

	 
	Umbai
	1,307

	 
	Tedung
	259

	 
	Sempang
	530

	 
	Sebatu
	2,865

	 
	Sungai Rambai
	2,948

	Total
	67,854


                                 Source: Department of Agriculture Malaysia [3]
Table 2. Classification of types of land use

	No of Class
	Land Use Classes

	1
	Urban, Settlements and Associated Non-Agricultural Area

	2
	Horticultural Lands

	3
	Tree, Palm and Other Permanent Crops

	4
	Short-Term Crops

	5
	Animal Husbandry Areas

	6
	Idle Grassland

	7
	Forest Land

	8
	Swamps, Marshland and Wetland Forest

	9
	Others

	10
	Water Body


                 Source: Department of Agriculture Malaysia [3]
Materials and Methods

Data Collection

This research of land use change detection was compulsory the essence of information that were primary and secondary data. The information about the data and its source came from primary data through the subsequent on the study area information by collecting the point location in latitude and longitude coordinate on different land use classes in District of Jasin, Malacca. Secondary data that the hard copy of the digitized land use map of District of Jasin, Malacca of year 1997, 2008 and 2010 that published back in August, 2013 supplied by Management and Conservation of Land Resources, Department of Agriculture Malaysia (DOAM).

Land-Use Mapping and Data Analysis

Land-use mapping was initially with the digitizing process of 3 land use maps for each year of study (Year 1997, 2008, 2010) at the District of Jasin, Malacca area was completed by using GIS Software (ArcGIS Version 9.3) in map creating and spatial data information. The classification process to differentiate land use classes according to its types in Table 3 before the union process for identifying and calculate it changes of total area. The various changes that can be seen in the presentation of image (digitized land use maps) to be recognized and identified the main classes or types of land use change to be concentrating further. Then, the supplementary with the quantitative measurement to deliver the total area value for each land use classes give more factor and accurate spatial and temporal data information while creating the decision and discussions of land use change in provide results.

Table 3. Detail types of land use according to the classes

	No. of Class
	Land Use Classes
	Code
	Land Use Type

	1
	Urban, Settlements and 
	1A
	Cemetery

	 
	Associated Non-Agricultural Area
	1B
	Highway/Main Road

	 
	
	1C
	Power Lines

	 
	
	1D
	Recreational Area

	 
	
	1E
	Urban, Residential etc.

	 
	
	1F
	Tin Mine & Ex-Tin Mine

	 
	
	1G
	Quarry & Ex-Quarry

	 
	
	1H
	Railways

	 
	
	1I
	Gazzeted Gas Pipelines

	2
	Horticultural Lands
	2A
	Mixed Horticulture(Village)

	 
	
	2B
	Vegetables

	 
	 
	2C
	Herbs & Spices

	3
	Tree, Palm and Other 
	3A
	Rubber

	 
	Permanent Crops
	3B
	Oil Palm

	 
	
	3C
	Coconut

	 
	
	3D
	Cocoa

	 
	
	3E
	Sogo Palm

	 
	 
	3F
	Orchard

	4
	Short-Term Crops
	4A
	Banana

	 
	
	4B
	Paddy

	 
	 
	4C
	Other Crops

	5
	Animal Husbandry Areas
	5A
	Aquaculture

	 
	
	5B
	Poultry, Piggery & Others

	 
	 
	5C
	Pasture/Ruminant

	6
	Idle Grassland
	6A
	Idle Grassland/Lallang

	 
	 
	6B
	Scrub

	7
	Forest Land
	7A
	Forest

	 
	 
	7B
	Secondary Forest

	8
	Swamps, Marshland and 
	8A
	Swamp Forest/Mangrove Swamp

	 
	Wetland Forest
	8B
	Marshland

	9
	Others
	9A
	Cleared Land

	10
	Water Body
	10A
	River/Canal/Waterway/Drain

	 
	 
	10B
	Lake/Pond


                   Source: Department of Agriculture Malaysia [3]
Results and Discussion

Digitized Land Use Map and Total Area

The highest changes in land use is land use class 3 (Tree, palm and other permanent crops) has a total area of 48956.7 hectares (72.2%) that converted into other land use classes. By assuming the changes in land use that can give more information in studying the impact of environmental and act as a guideline to create a modelling for sustainable development for future land use management. The land use type was arranged according to its land use classes. There are 10 land use classes that have been simplified from 33 land use types (DOAM, 2013). Each land use class represents the total hectare from each land use type.

Table 4. Total area and percentage changes for each class land use from year 1997 to 2010

	Class
	Land Use Classes
	Total Area (Hectare)

	
	
	Year (1997)
	Year (1997)
%
	Year (2008)
	Year (2008)
%
	Year (2010)
	Year (2010)
%

	1
	Urban, Settlements and Associated Non-Agricultural Area
	1944.7
	2.9
	3127.3
	4.6
	3278.5
	4.8

	2
	Horticultural Lands
	3980.2
	5.9
	4373.7
	6.4
	4462.9
	6.7

	3
	Tree, Palm and Other Permanent Crops
	48956.7
	72.2
	48860
	72
	48408
	71.3

	4
	Short-Term Crops
	2144.3
	3.2
	741.4
	1.1
	772.7
	1.1

	5
	Animal Husbandary Areas
	357.6
	0.5
	146.3
	0.2
	159.8
	0.2

	6
	Idle Grassland
	1575.4
	2.3
	1075
	1.6
	1690
	2.5

	7
	Forest Land
	5488.9
	8.1
	5966.7
	8.8
	5807
	8.6

	8
	Swamps, Marshland and Wetland
	2521.6
	3.6
	2383.3
	3.5
	1769
	2.6

	9
	Others
	643.7
	0.9
	658.9
	1
	870.1
	1.3

	10
	Water Body
	240.9
	0.4
	521.4
	0.8
	636
	0.9

	 
	Total
	67854
	100
	67854
	100
	67854
	100


Based on land use map year 1997 in Figure 1, forest land area 8.1% (5488.9 hectare) has lower disturbance from human activities. Tree, palm and other permanent crop area such as oil palm and rubber plantation was the main sectors and human activities that had been dominated the study area while having a higher total of area 72.2% (48956.7 hectare) in land use in this year 1997. 
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Figure 1.  Land use map year 1997

Land use map year 2008 in Figure 2 mentions the forest land area (north part of the study area) have been received a disturbance from human activities that create the of human-made lake/pond that used for hydropower generation, water storage, and flood controlling. This lake/pond has used a huge area that previously was forest land, but then the local authority gets concern of environmental value and had been creating the new area for secondary forest and reforestation to increase the forest land area 8.8% (5966.7 hectare). 

[image: image2.jpg]Scale 1 : 75,000

2350 470 Bd0 4100

LAND USE MAP DISTRICT OF JASIN YEAR 2008

MALACCA

Legend





Figure 2.  Land use map year 2008

Land use map year 2010 in Figure 3, there were rapidly increases of development, such as urban and residential area, infrastructure (power lines), highway and main road about 4.8% (3278.5 hectare), horticultural lands of 6.7% (4462.9 hectare) that required more used by land area previously were forest land of 8.6% (5807.0 hectare) and tree, palm and other permanent crops of 71.3% (48408.0 hectare) also short term crops of 1.1% (772.7 hectare) in land use classes.
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Figure 3. Land use map year 2010

Quantitative Measure and Land Use Pattern

Land use changes from 1997 to 2010 in Table 5 give result in the increase of total area (in hectare percentage) were Class 1 (Urban, Settlements and Associated Non-Agricultural Area) which is 2.9% to 4.8%, Class 2 (Horticultural Lands) which is 5.9% to 6.7%, Class 6 (Idle Grassland) which is from 2.3% to 2.5%, Class 7 (Forest Lands) was 8.1% to 8.6%, Class 9 (Others) which give 0.9% to 1.3%, then lastly Class 10 (Water Body) which is from 0.4% to 0.9%. The decrease of total area (in hectare percentage) were Class 3 (Tree, Palm and Other Permanent Crops) which decline from 72.2% to 71.3%, next was Class 4 (Short-Term Crops) which is from 3.2% to 1.1%, then for Class 5 (Animal Husbandary Areas) which is from 0.5% to 0.2%, lastly was Class 8 (Swamps, Marshland and Wetland Forest) which decreased from 3.6% to 2.6% of the total area from the year 1997 to 2010.

There are many changes that occurred in this 11 year period of study. The changes that happened in land use was influenced by the government policies and development planning by the local authority that give advice and support on Class 3 development. By increasing of agriculture development such as oil palm and rubber plantation give the advantages in increases of immigration and population in that area which needs space for land to be converted into urban and residential area (included in Class 1). Then, to prevent water shortage incidents and for power generation, a lake or pond area has been created in forest area for water storage and power supply for fulfil the population demands.

There are less changes in land use to be analyzed due to 2 year period of study. Class 1 keeps increasing at a rapid rate, which is 0.2% of the total area between other classes. The increases of demands that required the land to be converted into other activities that influenced by economic, social and environmental factors across a wide range of spatial scale or space, from a small discussion into bigger policies and level of decisions that impacts on the local land use practices [7]. The forest area (Class 7) was decreased for deforestation, harvesting and cleared. Then, this deforestation area will be planted with new tree to keep that area in the secondary forest area. This is shown that the local authority have concerned on environmental value and its resources to be kept conserved by creating a conservation forest area in forest management by the Selective Management System and gazed the potential forest in State of Malacca area.

Table 5. Summary of overall total area and percentage changes for each class land use from year 1997 until 2010

	Land Use 
	Land Use In 2010
	1997

	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5
	Class 6
	Class 7
	Class 8
	Class 9
	Class 10
	Total

	Class 1
	1940.6
	0.2
	0.4
	0
	1.5
	0
	0.8
	0.1
	1.1
	0
	1944.7

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100%

	Class 2
	117.5
	3405.2
	262
	69.4
	8.3
	41
	25
	28.1
	21.5
	2.2
	3980.2

	
	
	 
	 
	 
	 
	 
	 
	 
	
	 
	100%

	Class 3
	752
	545.3
	46760.4
	62
	20.9
	193.9
	88.7
	372.2
	133.5
	27.8
	48956.7

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100%

	Class 4
	30.2
	362.6
	492.9
	557.8
	8.7
	19.7
	356.3
	180.9
	100.3
	34.9
	2144.3

	
	
	 
	 
	 
	 
	 
	 
	 
	
	 
	100%

	Class 5
	79.3
	35.4
	93
	20.5
	63.3
	44.6
	9.9
	7.6
	1.2
	2.8
	357.6

	
	
	 
	 
	 
	 
	 
	 
	 
	
	 
	100%

	Class 6
	69.8
	34.3
	315.4
	29.9
	40.4
	759.5
	141.6
	68.9
	48.2
	67.4
	1575.4

	
	
	 
	 
	 
	 
	 
	 
	 
	
	 
	100%

	Class 7
	217.3
	14.8
	246.7
	12.6
	1.2
	329.4
	4277.1
	0.6
	97.1
	292.1
	5488.9

	
	
	 
	 
	 
	 
	 
	 
	 
	
	 
	100%

	Class 8
	0
	56.5
	68.2
	1.8
	0.1
	296.4
	899.7
	1170.7
	11.1
	17.1
	2521.6

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100%

	Class 9
	51.5
	8.6
	168.2
	10.8
	11.5
	4
	6.1
	4.3
	376.6
	2.1
	643.7

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100%

	Class 10
	0
	0
	0.4
	7.9
	3.9
	1.5
	2
	35.6
	0
	189.6
	240.9

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100%

	2010
	3278.5
	4462.9
	48408
	772.7
	159.8
	1690
	5807
	1769
	870.1
	636
	67854

	Total
	4.80%
	6.70%
	71.30%
	1.10%
	0.20%
	2.50%
	8.60%
	2.60%
	1.30%
	0.90%
	100%


There are overall changes in land use for 13 year period of study. The slightest significance in positive and negative changes that happened at every land use class that acquired the using of land for human activities. From the low development area become a high development area, which is the forest area that changed in agriculture and urban and residential area to be more useful in term of economic value in production, processing, quality, quantities and trade the products by using the land for providing a space for development of facilities such as power lines, railway, highway or main road and other (Class 1). For the local population that planted their own crops and mixed horticulture previously have been preferred to be more organized and increases their economics by using their land for greater plantation such as oil palm and rubber which is dominating the highest percentage of total area.

Quantitative Measure of Spatial and Temporal Data Analysis of Land Use Change
Based on the Figure 4 below, there showed the land use class 3 (Tree, Palm and Other Permanent Crops) that include oil palm plantation, rubber plantation, cocoa, coconut, and orchard have the greatest percentage of 72.0% of land use of the District of Jasin, Malacca compared with the other land use classes such as class 5 (Animal Husbandary Areas) which is 0.2% of the total area. The spatial and temporal changes in land use can be seen clearly based on the graph above show the increases, decreases and unchanged pattern of changes in the study area at District of Jasin, Malacca.
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Figure 4.  Spatial and temporal changes for each classes of land use

Conclusion
The project and study on the study area at District of Jasin, Malacca for 13 year period of study give the resulting on various changes and transformation occurred positively and negatively changes. The technology of GIS intelligent system functioning for capture, edit, store, analyzed, processing and display the geographical referenced data more precise and accurate. At the end of the study, the main specific objective of the study has been achieved for display and calculates the spatial data analysis which is in the form of total area in hectares and percentage appearance can be identified and analyzed by a GIS. The changes in land use and factors that influenced the changes have been discussed. The main factor that gives rapidly in land use changes was development of urban and residential area that included land use class 1 due to increase of immigration and population in the study area. The environmental value and it resources such as forest, water body, and mines were well maintained and conserved by local authorities.
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