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Foreword 
The wetland forest is one of forest types which provide vital ecosystem for fauna and flora and 

environmental benefits such as flood control and coastal protection. It is one of the most 

productive natural renewable ecosystems in the state of Perak. However, over the years the 

wetland forest particularly the peat swamp forest in Perak were losing their habitats, as most of 

the areas have been developed and converted to other land uses especially agriculture. To date 

the total wetland forests in Perak is about 41,666 ha comprising mangrove and freshwater 

swamp forests and there is no more peat swamp forest left in the state. The depletion of wetland 

forest is a serious environmental and economic concern to the state. This stems from the fact that 

the wetland forest is a fragile ecosystem and once it is disturbed, it is very difficult and costly to 

be restored. For instance mangroves play a pivotal role in moderating monsoonal tidal flood and 

in coastal protection as exemplified by the recent tsunami in 2004 which originated from the 

Indian Ocean. At the same time their primary production supports numerous forms of wildlife 

and avifauna as well as estuarine and near-shore fisheries. Consequently, the continuing 

degradation and depletion of this vital resource will reduce not only terrestrial and aquatic 

production and wildlife habitats, but more importantly, the environmental stability of coastal 

forests that provides protection to inland agricultural crops and villages will become seriously 

impaired. The wetland forest is also contributing in terms of socio-economic development and 

poverty reduction in this state. Mangroves in the Matang for example play significant roles for 

fishing industries and become important source for piling and charcoal production, not only for 

Perak but also for the country. Mapping of the wetland forest in this state is crucial in providing 

current information of the areas and planning of socio-economic development. I would like to 

congratulate the Institute Darul Ridzuan Perak and the Forest Research Institute Malaysia (FRIM) 

for their joint effort in determining the information on the distribution of wetland forest in Perak. 

I also wish to thank all the officers and staffs who have contributed one way or another to the 

preparation of this document.  It is my hope that outputs of the study is useful for the state 

authority to wisely manage the remaining wetland forest on sustainable manner. 

 

 
Dato’ Seri Dr Abdul Rahman Bin Hashim 
Chief Executive Officer 
Institut Darul Ridzuan 
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Executive Summary 

 

This study found that the main wetland forest in Perak is mangrove and freshwater swamp 

forest. Perak has big chunk of mangroves of about 40,887 ha mainly in Larut & Matang and 

Kerian Districts, however, relatively very small size of freshwater swamp of about 779 ha that 

exist mainly in Kerian District. In fact, Matang Mangrove in Perak is recognised as the best 

managed mangroves in the world and has been managed sustainably since 1904. As for the peat 

swamp forest, there is no more since all of the peatland in Perak have been developed. This 

study is important in determining the current status of the mangroves and freshwater swamp in 

the state by providing information on its location and their general status. The information 

obtained are directly and indirectly support towards sustainable development and resource 

protected through strong emphasis on the awareness, cooperation practice and adequate data. 

In conducting this project, close collaborations with Forestry Department of Perak has been 

made, more over managing the wetland forest is under the forestry department’s jurisdiction. 

The ultimate goal of this project was achieved by producing maps on distribution of wetland 

forests and their current status in the state of Perak. It had been attained by identifying and 

maps the distribution of the existing wetland forest in the entire state of Perak, and produce 

complete report comprising information on the status and area extent.  The maps produced 

could serve as a platform for assessment and monitoring of wetland resources. The information 

obtained in this study is necessary and crucial to be used in managing the wetland forest in 

Perak. The wetland forest, mainly the mangroves indirectly contributes to the fishing industries 

that involving a lot of peoples. For example, the Matang Mangrove that had been managed 

sustainably more than 100 years is directly important for piling and charcoal production, which 

also contributes for socio-economic development for the surrounding areas. Outputs of this 

study justify the existence of the wetland forest for socio-development and poverty reduction in 

the state. 
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1.1 Overview 
 

Perak Darul Ridzuan is the second largest state in Peninsular Malaysia (after Pahang), with an 

area of about 21,000 square km (www.perak.gov.my). Perak covers 6.4% out of Malaysia’s total 

area. The state experiences hot and humid weather throughout the year and its temperature is 

between 23.7 and 33.2 degree Celsius. Perak’s humidity exceeds 82.3% with rain rate at 

3,218.00 mm per annum. Larut Hill is the most humid place in Malaysia with about 5,080 mm. 

Perak is divided to 10 districts namely Batang Padang, Hilir Perak, Hulu Perak, Kerian, Kinta, 

Kuala Kangsar, Larut & Matang,  Manjung, Perak Tengah and Selama. Major towns in Perak 

include Ipoh, Kuala Kangsar, Taiping, Batu Gajah, Teluk Intan and Kampar.  

 

Perak is among the important states of Malaysia that significant for forestry sector; in terms of 

size of forest areas, timber productions and economic contributions. This state has five 

administrative forest offices that managing Permanent Forest Reserved of about 947, 076 ha. It 

is about 47% of total state size. Generally, there are two types of forests exist in this state; dry 

inland forests and wetland forest. The wetland forest is referring to the wetland areas that 

under the forest covers/vegetation. Mangrove is one of the wetland forests.  There is also small 

patches of freshwater swamp exist in state of Perak. However, as a note, there is no more peat 

swamp forest in this state. 

 

 

1.2 Development and Structure 

In managing the state, government of Perak is embarking Perak Amanjaya Initiative 

(www.mdph.gov.my/documents/10124/65313/perakamanjaya.pdf). There are seven Key 
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Result Areas (KRAs) in the initiative. The environment where forestry and natural resources are 

related is under the KRA No. 7: Environmental sustainability and resource protected through 

strong emphasis of its importance and practice of collaboration by all parties in the 

preservation and conservation. 

In relation on the development and structure, the state government is developing four 

Development Corridors (www.perak.gov/my/developmentcorridor). There are Northern 

Corridor that focusing on industry, housing and tourism (Figure 1.1), Southern Corridor 

focusing on education, agricultural tourism and automotive industry, Central Corridor on 

commerce, industry, public and private institutions, maritime industry and North-Eastern 

Corridor that focusing on agriculture, eco-tourism and research (Figure 1.2).   

 

  

Figure 1.1 The Northern Corridor where most 

wetland forest is located 

Figure 1.2 Location of North-Eastern Corridor 

that focusing on agriculture, eco-tourism and 

research that relevant to R&D activities 
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1.3 Vegetation 
 

The forest vegetation for Perak is depending on the forest types. As for mangroves, many 

researches on forest vegetation have been done, particularly in Matang Mangrove. Important 

mangrove species are Bakau minyak (Rhizophora apiculata) and Bakau kurap (R. mucronata) 

utilized as wood charcoal and piling. Other common species such as Berus (Bruguiera 

cylindrica), Lenggadai (Bruguiera parviflora), Perepat (Sonneratia alba) and Tumu (Bruguiera 

spp.). As for the freshwater swamp forest, the common species and less timber commercial are 

Jangkang (Xylopia spp.),  Kayu arang (Diospyros spp.) and Medang (Litsea spp.). As a note, 

species of the wetland forest in Perak are listed further based on the findings of this project. 

 

 

1.4 Benefits Provided by Wetlands 
 

Wetlands are generally highly productive ecosystems, providing many important benefits. 

These benefits, sometimes described as ‘goods and services’, may be wetland functions (e.g. 

groundwater recharge, flood control), uses of the wetland or its products (e.g. site for wood 

collection or research site) or attributes of the wetlands (e.g. aesthetic component of the 

landscape, religious significance) (Davies & Claridge 1993). Many of the benefits provided by 

wetlands are essential to communities, and to industrial activities.  

 

Specifically, the wetland forest play roles on economic and social benefit (for socio-economic 

development) such as the mangroves. The Matang Mangrove has become major producer of 

charcoal since the beginning of century. The Matang Forest Reserve produces about 179 

tonnes/ha of mangrove woods annually for the charcoal products (Azahar & Nik Mohd Shah 

2003). The products are also exported to many countries, mainly Japan. Mangrove timbers, 

which are by products of silvicultural treatments of Matang Forest Reserve, are used as piling 

for construction industries.  

 

In addition, the well-managed mangrove has become important breeding ground for fish that 

contribute significantly on fishery industries.  The mangrove areas also important sites for boat 

shelter of fishermen from strong wind and good location for jetty. As for the freshwater swamp, 

even though it has no direct economic contribution as the areas normally dominate by small-

sized trees and shrub, this area potentially could be used as eco-tourism product as this type of 

forest is considered as unique due to limited availability elsewhere in this country. 
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Furthermore, the good forest areas, in particular the forest wetland is recognised as important 

site for carbon sink and stocking in mitigating the climate change.  

 

 

1.5 Consequences of Drainage  
 

Generally, drainage is more relevant to the peat swamp forest as this is water-based ecosystem 

and water plays critical roles on its physical environment. Unsupervised drainage for 

agricultural activities adjacent to the peat swamp forest areas would drain excessive amount of 

water that important to maintain integrity of this fragile ecosystem (Parish et al. 2008). 

However, for the case of mangrove, it  has not critical linkages with drainage as the mangrove 

itself located on the coastal areas. As for the freshwater swamp, areas that nearby to the 

development site may have minor impacts of the drainage. This is because the freshwater 

swamp area has less biodiversity and significantly smaller in size.   As a record, the freshwater 

swamp in Pondok Tanjung Forest Reserve, Perak has no threat of the drainage as it is located in 

the middle of the forest block. 

  



5 | P a g e  
Wetland Forest Mapping: A Tool for Socio-Economic Development and Poverty Reduction 

 

 

 

 

 

 

 

 

2.1  Study Area 
 

Study area is covering whole state of Perak. Nonetheless, focus is given mainly on the wetland 

forest areas. Figure 2.1 shows topographic condition of this state, in which the wetland forest is 

exist mainly in coastal and relatively in the flat land areas.   

 

 
Figure 2.1 Topographic of Perak 
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2.1.1  Forest Area 
 

The total land area of Perak is about 2,102,122 ha. Out of that in 2010 about 1,031,779 ha (49%) 

is still covered with forest (Figure 2.2). It was reported that about 987,511 ha of the forested 

area had been gazetted as a Permanent Reserved Forest (www.perakforestry.gov.my). It means 

these areas have been designated only for forestry purposes that include conservation, forest 

recreation and timber production. The timber production areas are being managed sustainably 

using a forest management system called as Selective Management System (SMS).  

 

The state has a range of forest types stretching from the seashore to the highest peak of Gunong 

Korbu at 2,384 m.  The inland forest can be classified into Lowland Dipterocarp Forest, Hill 

Dipterocarp Forest, Upper Hill Dipterocarp Forest and Montane Forest, which are loosely 

associated with the elevation. The other forest types are wetland forest which mainly comprises 

of freshwater swamp forest and mangroves. Each of the forest types has its specific associated 

flora. 

 

Figure 2.2 shows forest distributions in Perak based on district.  Hulu Perak has the largest 

forest areas with 556,589.89 ha, followed by the second and the third are Kuala Kangsar and 

Batang Padang with 166,023.73 ha and 143,831.28 ha respectively.  

 

 

 
 

Figure 2.2 Statistic of forest distributions in Perak (hectare) 
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Figure 2.3 Forest area of Perak 

 

 

Under the National Forestry Act (1994) the Permanent Reserved Forest is classified into 11 

specific functional classes. In Perak the 11 functional classes and their size are shown in Table 

2.1. However, as a note, Royal Belum State Park is an additional category of functional classes 

specific for the state of Perak. 
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Table 2.1 Forest functional classes in the state of Perak (2010) 

 

Forest Functional Classes Area (ha) 

Production Forest 516,201.73 

Soil Protection 184,583.06 

Soil Reclamation 3,216.00 

Flood Control - 

Water Catchment 159,866.00 

Wildlife 255.00 

Virgin Jungle Reserves 6,700.00 

Recreational Forest 8,563.02 

For Federal Government Purposes - 

Research Forest 6,129.00 

Educational Forest 103.10 

Royal Belum State Park 117,500.00 

 

 

2.1.2  Other Landuse 
 

Besides forest, other major land use in Perak consist mainly agricultural land. These include 

rubber, oil palm, coconut, paddy and horticulture. Other non-agricultural land use consists of 

mining sites and industrial areas. Figure 2.4 shows the landuse for the entire state of Perak. 

Meanwhile, Table 2.2 is showing the landuse by district in Perak. It shows that after forest areas, 

other large landuse in this state are horticulture and oil palm. 
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Figure 2.4 Landuse of state of Perak 

 

 

 

 

 

 



10 | P a g e  
Wetland Forest Mapping: A Tool for Socio-Economic Development and Poverty Reduction 

 

Table 2.2 Statistic of landuse by district in Perak 

 

Districts Bareland Forest Horticulture Oil Palm Rubber Urban Wetland 

Batang 
Padang 6377.4 140920.0 11419.5 63215.3 30158.5 7091.1 13356.2 

Hilir 
Perak 1117.0 1026.7 23856.1 122799.3 901.5 3936.1 14667.1 

Hulu 
Perak 4146.0 556470.2 5250.0 8315.7 56372.4 5042.8 22803.7 

Kerian 492.0 3088.9 6639.2 32877.7 972.5 2383.0 44408.9 

Kinta 10862.9 89916.3 11183.7 17134.4 15504.6 21918.1 25281.5 

Kuala 
Kangsar 4870.0 165140.9 9466.9 25267.8 44037.2 4440.6 3065.6 

Larut & 
Matang 1355.6 40208.7 12781.5 21744.3 11641.5 6814.5 33280.6 

Manjung 1479.9 9619.8 8899.4 43283.6 10877.4 5673.5 5833.9 

Perak 
Tengah 2351.8 7727.1 12918.2 70381.8 20510.3 2827.5 28616.7 

Selama 515.4 41826.4 2150.7 13528.2 16534.9 870.3 1559.7 

Total 33568.0 1055945.2 104565.2 418548.0 207510.7 60997.5 192873.9 

#wetland = including lakes 

 

 

2.1.3  Populations 
 

According to Department of Statistics Malaysia in 2010, Perak's population is about two million 

(Figure 2.5). In fact, Ipoh is one of Malaysia's larger cities, with a population of about half a 

million people. Most populated districts are Kinta, followed by Larut & Matang and Hilir Perak 

with 846,300 peoples, 320,100 peoples and 232,800 peoples respectively. Meanwhile, Figure 

2.6 shows population distribution by local authority areas.  
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Figure 2.5 Statistic of population distribution of Perak by local authority areas 

 

 
Figure 2.6 Population distribution of Perak by local authority areas 
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2.2  Satellite Image Processing 
 

The methodology framework for mapping of the wetland forests is shown in Figure 2.7. 

Basically it involved the use of remote sensing data and field inventory to verify the land cover 

types on the ground. Other ancillary data was also used including the topographic map and land 

use map. Remotely sensed data have been widely used as a cost effective tool in the mapping 

and monitoring of large areas. It is very suitable to map wetland forest in the entire state of 

Perak. Of the many satellites that provide earth resources information, the Landsat 7 ETM+ 

series has provided the longest period of coverage and was chosen in this research. Figure 2.8 

shows a mosaic of Landsat images covering the entire state of Perak. 

 

Prior to the analysis of the satellite image data, various pre-processing routines were carried 

out. They are necessary in order to enhance the quality of the image by reducing or eliminating 

various radiometric and geometric errors caused by internal and external conditions. 

 

 
Figure 2.7 Flowchart of the Project Methodology 

Landsat ETM images 

Spatial Vector data: 
- FR Boundaries 
- Topography, Roads, Rivers and 

other supporting data 
 

Image Classification 

Preparation of Project Completion Report 

Thematic Maps in GIS 

   Field Inventory 

Mangrove wetland Fresh water wetland  
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Figure 2.8 Satellite images of Perak based on the Landsat 7 ETM satellite  

 

 

Geometric correction procedures address errors in the relative position of pixels due to factors 

such as variation in altitude and velocity of the sensor platform, panoramic distortion, relief 

displacement and non-linearity in the sweep of a sensor. Radiometric correction procedures 

account for errors that affect the brightness value of pixels due to both a sensor system detector 

error and an environmental attenuation error (e.g. changes in scene illumination, atmospheric 

conditions and viewing geometry. The minimisation or elimination of these errors, both 
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between scenes and across time, is of particular importance when multi-temporal or multi-

spatial datasets are used as this allows ‘normalisation’ of conditions across time and space, 

hence direct radiometric and geometric comparison of the different images.  

 

As a record, at least except for mangroves in Matang, there is still no complete information 

related to the distribution of wetland forest in Perak. In addition, no recent data could be 

obtained from the relevant government agencies for the present extent and distribution of 

freshwater swamp forest in Perak. The lack of clear definition of the classification of the 

freshwater swamp forest also cause the mapping activity of this ecosystem becomes more 

difficult. The use of medium resolution satellite data gives some limitation to map wetland 

forest information in more detail. However, in this study, wetland forest mapping activities 

were facilitated by involving the use of high resolution Quickbird data from Google Earth in 

some areas of the state. 

 

Both visual and digital image classification analysis were performed on the satellites data to 

extract land cover information in particular the wetland forest. Figure 2.9 shows some of the 

examples of important land cover types that can be seen in the satellite images.  

 

 

 
 

(a) 

 

Horticulture Waterbody 

Mangrove Forest Oil palm Urban & settlement 
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(b) 

 

Figure 2.9 (a) and (b) Common landuse types as seen from satellite images 

 

 

2.3 Map Preparation Using GIS 

 

The satellites images interpreted maps were combined with other spatial digital data including 

the district boundary, river networks and road networks and kept in a geographic information 

system (GIS) data base. The advantage of having the data and information in a GIS database 

among other is to assist in making future updating of the data and information. A GIS database 

can link all digital data together, and to be updated accordingly. It also will provide better access 

to better quality and time-relevant data and map that may be used to make better decisions. 

 

 

2.4 Field Survey and Ground Truth 

 

Remote sensing is an efficient way to gather large amounts of information from vast forest areas 

without being on the observed surface. However, it cannot be done effectively unless the 

Inland Forest Waterbody 

Paddy Freshwater Swamp 
Forest 
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interpreter has first-hand familiarity with the area and as such to certain extent a ground truth 

survey is required. In remote sensing, ground truth is refers to gathering reference data on-site 

and deriving information from that properly characterizes states, conditions, and parameters 

associated with the area. Among others, the purpose in acquiring ground truth is ultimately to 

aid in calibrating and interpreting remotely recorded surveys by checking realities within the 

scene. There are many different approaches in undertaking ground truth, depending on the 

ultimate goal of the project.  

 

In this study, plotless sampling technique was used in the ground truth works. The ground truth 

involves several activities including stratification of forest types, determining appropriate 

sampling intensity and plot locations distribution, designing detail sampling procedure 

including determining parameters to measured, equipments to be used and manpower to carry 

out the task. The plotless sampling relies on the use of prism with specific basal area factor. It 

involves determining the sample tree, identifying the tree species and measuring the tree 

diameter at breast height. Figure 2.10 shows the scenarios where the trees are to be included or 

excluded during the field sampling work by using prism (plotless sampling technique).  

 

 

 

Figure 2.10 Selection of trees to be counted as sample trees using prism 

Out In Borderline 
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3.1 Overview of Wetland Forests in Malaysia 
 

The tropical rainforest of Malaysia is one of the oldest and most complex ecosystems in the 

world (Figure 3.1). Although generally taken to mean the species rich lowland forests, other 

forest types include wetland forest (mangroves, peat swamps and freshwater swamp) and 

montane forests are also rich with diverse species. The total forested area in 2008 is about 

19.52 million ha of which about 2.12 million ha are wetland forest. Generally there are two main 

wetland forest types in Malaysia, namely the peat swamp forest and the mangrove forest. In 

addition, there is a small area of freshwater swamp forest in this country. The wetland forest of 

Malaysia and the fauna and flora that inhabit these habitats have global as well as national 

significance. 

The wetland forest is a diverse group of ecosystems, defined by the type of vegetation native to 

them, which is in turn determined by the presence of water. Saturated soil conditions prevail in 

wetland ecosystems. However, the presence of water can be seasonal as is the case with peat 

swamp forest. Commonly organic soils form the foundation of these habitats. Due to the 

waterlogged condition, the vegetation can tolerate habitat inundated with water. Wetland forest 

serves the environment by acting as a buffer against flooding, absorbing excess nutrients, and 

providing habitats for a wide variety of species. 

Peat swamp forest with an estimated area of about 1.54 million ha is Malaysia’s largest wetland 

type forest. However, the peat swamp forest of Peninsular Malaysia have undergone reduction. 

In 1981, peat swamp forest was estimated to be about 0.67 million ha which had been halved to 

0.34 million ha just a decade later as more forested land was cleared for agriculture, 

aquaculture, industries and residential schemes (UNDP 2006). It was reported that the peat 

swamp forest is homes to many endemic species as well as provide sanctuary for viable 
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populations of more than 60 animals species listed as globally threatened including the 

Orangutan, Sumatran Rhinoceros, Tigers, Storm’s stork and Wrinkeld Hornbill. The peat swamp 

forest in Pahang was also reported to be important wetland areas for at least 30 migratory 

birds’ species (UNDP/GEF 2004). The peat swamp forest in Pahang also were found to be of 

major importance to lowland hornbills (with 8 of the 9 possible species identified) especially 

the Wrinkled Hornbill Aceros undulatus, for which this area is the only stronghold in the 

Peninsula (UNDP/GEF 2004). 

 

Found mainly along the coastal area, the mangrove forest is the second largest wetland forest 

found in Malaysia.  It is characterized by halophytic trees, shrubs and other plants growing in 

brackish to saline tidal waters (Hamdan et al. 2012).  Comparatively the biological diversity of 

the mangrove ecosystem is not as rich as the peat swamp or the dry inland forests. However, 

this ecosystem supports a large variety of plant and animal life besides providing functions and 

products that include coastal protection, forest produce, fishery, wildlife, aquaculture, and 

ecotourism.  

 

It was reported by Hamdan et al. (2012) that in 2008 the total mangrove areas in Malaysia was 

about 0.58 million ha with dominance in Sabah. In Peninsular alone there are about 103,427 ha 

of mangrove (Table 3.1). To safeguard the resource, 90,000 ha of the mangrove forests in 

Peninsular Malaysia have been gazetted as Permanent Reserve Forests. Forested areas that are 

gazetted as Permanent Reserved Forest are being managed permanently as forests sustainably 

for environment and socio-economic purposes.  

 

Globally, Spalding et al. (2010) reported that there are about 73 plant species and hybrids of 

mangroves. All these species have adapted to the mangrove ecosystem and among them 38 

species were considered by Spalding et al. (2010) as “core” species. In Malaysia mangrove plant 

species diversity is comparable to the global as at least 70 species from 28 families have been 

reported by Hamdan et al. (2012). A comparison of 36 main mangrove species for the different 

localities in Peninsular Malaysia shows that the 36 main species are well distributed in the 

different mangrove forest throughout the Peninsular Malaysia. In Matang Mangrove Perak, a 

total at least 28 species of mangrove have been recorded. Hamdan et al. (2012) also reported 

that from the 36 main mangrove species, only 15 species were reported present in all locations. 

The species are Avicennia marina, Bruguiera cylindrical, B. gymnorrhiza, Derris trifoliate, 

Excoecaria agallocha, Finlaysonia obovata, Heritiera littoralis, Lumnitzera littorea, Nypa 

fruticans, Rhizophora apiculata, R. mucronata, Scyphiphora hydrophyllacea, Sonneratia alba, 

Xylocarpus granatum and Xylocarpus moluccensis. 
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                 (Source: Hamdan et al. 2012) 

 

Figure 3.1 Tropical rain forest in Malaysia consist both dry inland and wetland forests 
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Table 3.1 Extent of mangrove forest reserves and stateland mangroves in Peninsular Malaysia 

as of 2010 

State 
Area in hectare 

Permanent Reserved Forest Stateland Total 

Johor 18,740 8,603 27,343 

Kedah 6,201 - 6,201 

Kelantan - 744 744 

Melaka 80 - 80 

Negeri Sembilan 204 - 204 

Pahang 2,416 1,850 4,266 

Pulau Pinang 279 494 773 

Perak 41,617 652 42,269 

Perlis - 13 13 

Selangor 18,794 753 19,547 

Terengganu 1,295 692 1,987 

Total 89,626 13,801 103,427 

              Source: Hamdan et al. (2012) 

 

 

Mangrove forest is also an ideal habitat for many species of fauna including the avifauna. For 

example in mangroves of Selangor, it was reported that there are at least 268 species of birds 

from 48 families including 62 migratory bird species (Hamdan et al. 2012). Some of the common 

birds found in the mangroves are the grey heron (Ardea cinerea), milky stork (Mycteria cinerea), 

brown-headed gull (Larus brunnicephalus) and mangrove blue flycatcher (Cyornis rufigastra). 

Other animals including bat, proboscis monkeys, snake and otter are commonly uses mangroves 

as their shelter.  

 

 

3.2 Wetlands Forest Distribution in Perak 
 

In Malaysia generally wetland forest is divided into three main types namely the peat swamp 

forest on peatland area, the mangrove forest along the coastal areas and the freshwater swamp 

forest. The following discussion will highlight these wetland forest types based on the mapping 
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done using satellite images in the entire state of Perak.  The wetland forest like the other forest 

types plays an important role in the well-being of the country. This wetland forest contribute to 

the ecological balance by playing an important role in the hydrological cycle for mitigation 

against flooding and drying up of rivers, and in contributing to coastline protection and 

stabilization.  

 

Perak coastline stretching about 201.2 km from the north of Kerian to the south of Hilir Perak 

District facing of the Malacca Straits. According to FDPM (2009), a total of 991,436 ha of forest 

in Perak have been gazetted as Permanent Reserve Forest which is about 95% of the total 1.03 

million ha of total forest cover in the state. The entire wetland forest ecosystem in Perak 

including mangroves and freshwater swamp within Perak occurs along this coastline.  

 

This study found that, largest wetland forest type still available in the state is the mangroves, 

with a total area of about 40,887.55 ha. In addition, there are about 779.03 ha of remaining 

freshwater swamp forest that can be found in Perak. Table 3.2 and Figure 3.2 and shows the 

distribution of wetlands forest area of Perak in 2012 that has been mapped using Landsat 7 

ETM+.   

 

Table 3.2 Distribution of wetlands forest area of Perak in 2012 

 

Districts Peatland (ha) Freshwater (ha) Mangrove (ha) 

Batang Padang 3193.83 - - 

Hilir Perak 39,885.88 - 1,664.08 

Kerian 4,023.95 598.58 11,713.22 

Kinta 425.91 - - 

Larut & Matang 2,608.18 59.82 24,887.32 

Manjung 4,760.15 - 2621.93 

Perak Tengah 20,230.79 120.63 1.0 

Grand Total 75128.68 779.03 40,887.55 
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Figure 3.2 Peatland and wetland distributions of Peninsular Malaysia 

 

 

3.2.1 Peatland and Swamp Forest 
 

Total peatland area in Malaysia is estimated to be about 2.1 million ha. They are mostly found in 

the states of Selangor, Johor, Perak, Pahang, Sabah and Sarawak. The largest area of peatland is 
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found in Sarawak, which is more than 1 million ha. Estimated figure of total peatland areas in 

Peninsular Malaysia is at about 0.7 million ha. However currently only about 300,000 ha are left 

with forests whereas the balance mostly had been converted to other land uses in particular for 

agriculture. Originally all peatlands in the country was covered with forest better known as peat 

swamp forest. However, substantial peat swamp forests have been cleared for agriculture and 

are under plantation crops such as oil palm and rubber. As for example, in 2009 about 226,000 

ha of peatland in Peninsular Malaysia were planted with oil palm.  

 

Results from this study revealed that the total peatland area in Perak is about 75,128.68 ha but 

none of this peatland area is covered with forest. This means that as of 2012 there is no peat 

swamp forest remains in the state of Perak. Almost all of the peatland in the state had been 

developed for other land use activities including agriculture and infrastructure development. 

Perak is one of the states that had converted most of the peatland areas into agriculture area 

particularly the oil palm. As such currently there is no peat swamp forest left in the state of 

Perak. 

 

 

3.2.2 Mangrove Forest 
 

Most of the wetland forest ecosystem in Perak is located in mangrove areas. However, there are 

other wetland forests that can be found along the river which can be categorized as freshwater 

swamp forest. Figure 3.3 shows the distribution of mangrove forest in the state of Perak. While, 

Table 3.3 listing common tree species recorded in Matang Mangrove. To date, the total extent of 

mangroves forest in Perak is about 40,887.53 ha. Overall, the largest mangrove forest in Perak is 

located in Larut & Matang with an area of 24,887.32 ha, followed by the Kerian with about 

11,713.22 ha of mangrove forests. Only small patches of mangroves are found in Manjung, Hilir 

Perak and Perak Tengah with the areas of 2,621.93 ha, 1,664.08 ha and 1 ha respectively.  Being 

gazetted as reserved forest in 1904, Matang  Mangrove since then has been managed well by the 

Perak Forestry Department (Figures 3.4 – 3.5).  Proudly, the Matang Mangroves has been 

recognised as the best managed mangroves in the world (Frisk 1984) and always receives 

foreign visitors for learning and study the ecosystem. 

 

The Matang Mangrove forms a moon-crest shape along the 51.5 km coastline stretching from 

Kuala Gula going southward to Bukit Panchor. The vast area of mangrove reserved forest is 

located at Kuala Sepetang, Kuala Trong and Sungai Kerang. According to Ismail et al. (2007), 
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main species of Matang Mangroves in Sungai Kerang is Bakau minyak (Rhizophora apiculata) 

making up 56 to 99% of the total crops. Other common tree spesies recorded for the Matang 

Mangrove is given in Table 3.3. Azhar and Nik Mohd Shah (2003) classified the Matang 

Mangroves into seven mangrove forest types based on ecological settings namely i) Avicennia-

Sonneratia, ii) Rhizophora, iii) Bruguiera cylindrica, iv) Bruguiera parviflora, v) Dryland, vi) 

Transitional new, and vii) Transitional dryland forests. There are up to 73.6 % of the area have 

been classified as productive forest while the balance of 26.4 % consists of non-productive or 

protected forest and most of the productive forest consist of Rhizophora stands (Putz & Chan 

1986). The productive forests are assigned for the purpose of timber production and the non-

productive forests are for the purpose of biodiversity conservation, erosion mitigation, research 

and education, recreation, local community’s needs and settlement.  

 

Management of the Matang Mangrove is based on 10-Year Management Plan prepared and 

implemented by the Perak Forestry Department. As has been practiced since 1950, productive 

forests area in Matang Mangrove Forest Reserve will be clear-felled once they reach 30 years 

old. Following that an intensive planting will be done two years after the final felling. Most of the 

present mangrove stands within the productive forest areas in Matang Mangrove consist of 

second rotation forest at a different age classes. 

 

The Matang Mangrove has become major producer of wood charcoal for Malaysia since the 

beginning of century. The products are also exported to many countries, mainly Japan to be 

used to produce other by products. Mangrove timbers, which are by products of silvicultural 

treatments of Matang Forest Reserve, are used as piling for construction industries. This reflects 

the important of wetland forest such as Matang Mangrove in providing income to the state and 

providing job opportunities for the nearby local communities. The Matang Mangrove also has 

become an eco-tourism attraction spot to both local and foreign tourists. Besides, it also serves 

as an education center on mangrove ecosystem and has been recognized as important 

mangrove learning centre in the country. As such it is very important to properly manage and 

conserve the area for the benefit of all mankind. 
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Figure 3.3 Distribution map of wetland forest in the state of Perak  
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Table 3.3 Common tree species recorded in the Matang Mangrove  

 

No. Local name Species Family 

1 Jeruju putih Acanthus ebracteatus  Acanthaceae 

2 Jeruju hitam Acanthus ilicifolius Acanthaceae 

3 Piai raya Acrostichum aureum Pteridaceae 

4 Piai lasa Acrostichum speciosum Pteridaceae 

5 Api-api putih Avicennia alba Avicenniaceae 

6 Api-api jambu Avicennia marina Avicenniaceae 

7 Api-api ludat Avicennia officinalis Avicenniaceae 

8 Berus  Bruguiera cylindrica Rhizophoraceae 

9 Tumu merah Bruguiera gymnorrhiza Rhizophoraceae 

10 Berus mata buaya Bruguiera hainesii Rhizophoraceae 

11 Lenggadai Bruguiera parviflora Rhizophoraceae 

12 Tumu putih Bruguiera sexangula Rhizophoraceae 

13 Tengar Ceriops tagal  Rhizophoraceae 

14 Akar ketui Derris trifoliate Leguminosae 

15 Buta-buta Excoecaria agallocha Euphorbiaceae 

16 Dungun Heritiera littoralis Sterculiaceae 

17 Merbau ipil Intsia bijuga Leguminosae 

18 Teruntum merah Lumnitzera littorea Combretaceae 

19 Teruntum putih Lumnitzera racemosa Combretaceae 

20 Nipah Nypa fruticans Palmae  

21 Bakau minyak Rhizophora apiculata Rhizophoraceae 

22 Bakau kurap Rhizophora mucronata Rubiaceae 

23 Chengam Scyphiphora hydrophyllacea Sonneratiaceae 

24 Perepat Sonneratia alba Sonneratiaceae 

25 Berembang Sonneratia caseolaris Sonneratiaceae 

26 Gedabu Sonneratia ovata Meliaceae  

27 Nyireh bunga Xylocarpus granatum Meliaceae 

28 Nyireh batu Xylocarpus moluccensis Meliaceae 
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Figure 3.4 Mangroves in Matang, Perak 

 

  

 

Figure 3.5 Mangroves in Matang supports fish industry and play very important roles 

for sustainable production of charcoals for this country 
 

 

 

3.2.3 Freshwater Swamp Forest 
 

Freshwater swamp forest is the least documented wetland forest in this country. Due to its 

relatively small area, not many study being carried out in this wetland forest. Furthermore it 

occurs in small patches and in most cases is too small to be detected in satellite imagery. Hence, 

information on its distribution and extent in the country is still lacking. However results from 

this study indicates that there are at least about 779 ha of freshwater swamp forest still can be 

found in Perak. 
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The freshwater swamp forest in Perak can be found in Kerian, Larut & Matang and Perak 

Tengah Districts with areas of about 598.58 ha, 59.82 ha and 120.63 ha respectively (Figures 3.6 

– 3.7). One notable freshwater swamp forest is exist in part of the Pondok Tanjung Forest 

Reserve which was earlier thought of as peat swamp forest (Figures 3.8 – 3.9).  

 

 
Figure 3.6 Freshwater swamp was found occupied small part of Pondok Tanjung Forest 

Reserve in the central of the forest reserve (photo taken in Compartment 33) 

 

 
Figure 3.7 Small sized trees dominates the freshwater swamp areas 
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Figure 3.8 Certain quarters claimed that part of Pondok Tanjung Forest Reserve is peat swamp 

forest. The claim was found incorrect as its soil is in the form of mineral soils (photo taken in 

Compartment 18).  

 

 
Figure 3.9 The Pondok Tanjung Forest Reserve is bordered with double-track railway in the 

west part (photo taken in Compartment 18) 
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Results of tree inventory shows that the flora diversity in the freshwater swamp forest in 

Pondok Tanjung Forest Reserve is low in which only about 22 tree species were recorded 

(Table 3.4) including few commercial tree species (Bintangor, Meranti, Keruing and Nyatoh). 

Tree abundance is relatively poor with about 85 trees/ha and 54 tree/ha for trees > 10 cm 

diameter at breast height (DBH) and 5 - < 10 cm DBH respectively (Table 3.5). 

 

 

Table 3.5 List of species recorded from forest inventory in the freshwater swamp area in 

Pondok Tanjung Forest Reserve, Perak 

 

No. Local Name Species Family 

1 Sebasah Aporosa arborea Euphorbiaceae 

2 Bintangor Calophyllum tetrapterum Guttiferae 

3 Kedondong Canarium littorale Burseraceae 

4 Kayu arang Diospyros sumatrana Ebenaceae 

5 Keruing mempelas Dipterocarpus crinitus Dipterocarpaceae 

6 Lidah-lidah Drypetes longifolia Euphorbiaceae 

7 Kandis Garcinia bancana Guttiferae 

8 Hampas tebu Gironniera nervosa Ulmaceae 

9 Mempening Lithocarpus wallichianus Fagaceae 

10 Medang Litsea grandis Lauraceae 

11 Mahang Macaranga hypoleuca Euphorbiaceae 

12 Penarahan arang Myristica iners Myristicaceae 

13 Mengkal Nauclea officinalis Rubiaceae 

14 Nyatoh Palaquium obovatum Sapotaceae 

15 Rambai hutan Baccaurea brevipes Euphorbiaceae 

16 Asam pupoi Sarcotheca griffithii Oxalidaceae 

17 Meranti kepong  
hantu Shorea macrantha Dipterocarpaceae 

18 Kelat Syzygium griffithii Myrtaceae 

19 Punah Tetramerista glabra Theaceae 

20 Leban Vitex vestita Verbenaceae 

21 Jangkang paya Xylopia fusca Annonaceae 

22 Jangkang Xylopia ferruginea Annonaceae 
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Table 3.5 Result of forest inventory in the freshwater swamp area in Pondok Tanjung Forest 

Reserve, Perak 

 

Tree Classes Density (Tree/ha) Basal area/ha  Volume/ha  

  (m2) (m3) 

Trees > 10 cm DBH 85 4.00 26.18 

Trees 5 -  < 10 cm DBH 54 1.16 1.60 

Seedlings 1,470 - - 

 

 

 

3.3  Perak Wetlands Functions and Importance 
 

The mangrove forest such as Matang Mangrove in Perak is an important habitat for aquatic and 

terrestrial fauna. It is an important breeding ground for many tropical commercial fish species, 

crabs, prawns and other marine animals particularly in terms of providing food and shelter. The 

mangrove ecosystem provides the following ecosystem functions: 

 

 

i)   Function as protection from winds and waves 
 

Mangroves vegetation in particular the big trees help shield coastlines from storm damage and 

strong wave, minimizing damage to property and loss of life from hurricanes and storms. The 

mangrove helps to limit the extent of wave intrusion and salt damage to land. 

 

 

ii)  Protection from soil erosion 
 

The stability mangroves provide is essential for preventing shoreline erosion. By acting as 

buffers catching materials washed downstream, they help to stabilize land elevation by 

sediment accretion, thereby balancing sediment loss.  
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iii)  Flood mitigation 
 

One of the most significant social and economic benefits provided by mangroves is flood 

mitigation and control. Mangroves can store water from heavy rainfall, thereby preventing 

possible flooding downstream. Mangroves can additionally slow floodwaters and provide space 

for water overflowing from rivers, thereby reducing a flood’s destructiveness. 

 

 

iv)   Sequestration of carbon dioxide 
 

Mangroves can absorb carbon dioxide and store carbon in their sediments more than the dry 

inland forest ecosystem (Daniel et al. 2011). Thus it is suggested that mangroves can play an 

important role in lessening the impacts of global warming. 

 

 

v) Source of livelihood 
 

Besides these natural environmental functions, mangroves in particular, also directly contribute 

to the livelihood of the nearby people. Local people have found sustenance from mangroves, 

collecting products and goods in a sustainable manner, including firewood, medicines, fibers 

and dyes, food, charcoal and construction materials. The bark is used as a source of tannins and 

dyes. Mangroves produce durable and water resistant wood used in houses, boats, pilings, fence 

posts and furniture. Woods of Bakau minyak and Bakau kurap are used for pilling of 

construction industries and main species for charcoal production. Table 3.6 shows number of 

populations based on district that having the wetland forests. It showed that Larut & Matang 

District where infamous Matang Mangroves is located; relatively supports high number of 

population. Fisheries are among the main economic activities in this district.  

 

As for example, Table 3.7 shows marine fish landings by state in Peninsular Malaysia for 2007. It 

showed that Perak has most number of fishermen with about 10,580 peoples. Statistics on 

marine fish landings in 2007 indicated that Perak accounted for 239,653 tonnes (23% of total 

landings in Peninsular Malaysia) and worth a total of about RM890 million.  
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Table 3.6 Population based on district in Perak that having wetland forests  

 

Districts Freshwater (ha) Mangrove (ha) Population 

Hilir Perak - 1,664.08 232,800 

Kerian 598.58 11,713.22 196,500 

Larut & Matang 59.82 24,887.32 320,100 

Manjung - 2621.93 247,200 

Perak Tengah 120.63 1.0 116,500 

Grand Total 779.03 40,887.55 - 

 

 

 

Table 3.7 Marine fish landings by state in Peninsular Malaysia (2007) 

 

State Tonnes Value (RM) Licensed 
vessels 

No. of 
fishermen 

Perlis           193,800       467,627,913                    713                  5,766  

Kedah             83,922        476,855,289                   2,414                   8,531  

Pulau Pinang             37,774        218,933,355                   2,141                   3,193  

Perak           239,653        890,083,237                   4,890                10,580  

Selangor           116,138        348,942,341                   3,491                   7,078  

Negeri Sembilan                 426            4,725,089                     289                      353  

Melaka              1,801          19,050,806                   1,000                   1,273  

West Johore             19,472        136,339,074                   2,454                   4,057  

East Johor              74,806        245,675,971                   1,630                   4,977  

Kelantan             74,840        238,351,344                   1,276                   6,714  

Terengganu             81,007        384,013,690                   2,422                   8,651  

Pahang           105,446        397,650,034                   1,441                   5,559  

Total Pen. Malaysia    1,029,084  3,828,248,143              24,161             66,732  

Source: Department of Fisheries (2007) 
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3.4 Wetlands Forest and Community Values in Perak 
 

Lately the public has come to appreciate the environmental significance of the mangrove 

ecosystem. It was reported that the general public living in coastal areas in Peninsular Malaysia 

including Perak value the mangroves and coastal environment for their unique aesthetic appeal, 

shoreline protection, the marine ecosystem they support and the recreational opportunities 

they provide. Some people find enjoyment in particular recreational activities, which can be 

either directly or indirectly linked to the health and vitality of the mangroves. Bird watchers, for 

example, especially appreciate the mangroves for the specific and varied wildlife that they 

attract and support. 

 

Recreational fishermen are reported to be among the largest community group that relies on 

the mangrove environment for their recreational activities as they recognize that mangroves 

provide breeding and nursery habitats for prized fish such as the “barramundi”.  

 

The wetland habitat and ecosystem such as mangrove in Matang plays a significant role in 

programme for conservation, recreation and research. Environmental education and 

ecotourism are growing sectors attracting many local and foreign tourists, schools and 

environmentalist. The uniqueness of these plants and animals, along with the role that 

mangroves play in adjacent marine and terrestrial food chains, makes the mangroves ideal 

locations for educational activities. It is anticipated that through studying mangrove 

communities and the interactions that take place within them, people may increase their 

awareness of mangroves and their importance for conservation. 

 

 

3.5 Wetland Forest and Climate Change 
 

Mangroves have long been known as extremely productive ecosystem that cycle carbon rapidly, 

but until now there had been no estimate of how much carbon resides in this system. Studies 

indicate that per hectare mangrove forests store up to four times more carbon than most other 

tropical forests around the world. A recent study by Hamdan et al. (2011) shows that carbon 

stocks of Matang mangrove ranged from 19.98 to 299.73 tC ha-1.  The high carbon storage 

suggests mangroves may play an important role in climate change management. Aside from the 

main greenhouse gas contributor of fossil-fuel burning, the wetland forest such as mangrove 

can play a part in mitigating climate change. 
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Recent study also revealed that mangroves have higher levels of primary productivity than most 

other forests. Their standing biomass is considered high as such mangroves are among the most 

carbon-rich forest in the tropics. Hence, mangroves may have an important role to play in global 

carbon-budgets and in mitigating climate change. It was reported that per hectare mangrove 

forests store up to four times more carbon than most other tropical forests around the world 

(Daniel et al. 2011). Mangroves can absorb carbon dioxide and store carbon in as much as 40% 

greater than the dry land forest ecosystem. Because wetland forests fix and store significant 

amounts of carbon, their loss may have an impact on global carbon budget. As such carbon 

offsets based on the protection and restoration of wetland forest in particular coastal vegetation 

could be far more cost effective than current approaches focused on dry land forest. 

 

 

 

3.6 Wetland Threats 
 

Increasing pressures for land development (e.g. agriculture and infrastructure) have affected 

forest area including wetland forests in Malaysia over the past 20 years. A number of these 

threats directly stem from or are associated to land conversion, especially for agricultural 

practices, that have been managed in an unsustainable manner. These threaten the integrity of 

wetland forest ecosystems and have resulted in significant loss of ecological support services 

such as flood mitigation, prevention of saline water intrusion, sediment and toxic removal, 

groundwater recharge, micro-climate regulation, etc. Many agricultural and plantation projects 

such as oil palm on peatlands have failed due to unsuitable conditions and the application of 

inappropriate methods. In these last two decades, more than 1 million ha of peatlands in 

Malaysia has been converted for agricultural purposes. These land conversions have direct 

negative physical impacts on peatland ecosystems and its associated biodiversity. These 

impacts also have associated effects on remaining peatlands due to drainage, such as peat 

subsidence, fire and loss of vital ecological services. 
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Findings derived from the study are undoubtedly useful for the state to plan and manage the 

wetland forests for both economic development and environmental conservation purposes. The 

information also important to support state Key Results Areas (KRA) No. 7 on Environment and 

Sustainable Development. Based on the outputs, it shows that it is important wetland forest 

should be managed for both socio-economic development and environmental sustainability. It 

further can be inter-cooperated in the existing Environment and Sustainable Development 

programs of the state of Perak. 

 

It is clearly been seen that intact wetland forest can provide a wide array of benefits in addition 

to the socio-economic uses and biodiversity values. Functions such as flood mitigation, 

prevention of saline water intrusion, coastal protection and carbon sequestration are extremely 

valuable, at national, regional and global levels. The loss of intact wetland forests and the 

consequent loss of these functions would result in enormous expense to replace these functions. 

 

Mangrove area in Perak is well taken care by the state authority as shown in the case of Matang 

Mangrove. It has been recognized as best managed mangrove in the world. The area has been 

managed since 1904, therefore, should be maintained and improved accordingly if necessary. 

Meanwhile, the freshwater swamp area in Pondok Tanjung Forest Reserve is one of the 

remaining freshwater swamp forest in Peninsular Malaysia. Concentrate efforts should be given 

to conserve this fragile wetland forest ecosystem for future generation. It is anticipated that 

there are many new knowledge and information pertaining to flora and fauna from the area still 

undiscovered. Research institutions and universities should put together their efforts to 

undertake a comprehensive research in the area. The coordination should be done by the state 

Forestry Department with assistance of the state Biotechnology Division. Among potential use 

of the freshwater swamp area in Pondok Tanjung Forest Reserve is as eco-tourism site. This is 

unique type of forest and not exist in many areas or states in this country. This area should be 

surveyed in detailed and be considered as High Conservation Value Forest (HCVF) for state of 

Perak. 
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