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1. GEOGRAPHIC DISTRIBUTION 
 
1.1 Maps 
 
Map of mangrove is not yet produced for specific mangrove protection and conservation or plan. It is 
just in the subcategories of the maps of forest covers or map of land use. This map is in the country 
scale as 1:500,000. The maps of forest cover were produced three times such 1993, 1997 and 2000. 
However, the method and approaches of interpretation, producing map and definition are different. 
Thus, it makes many troubles in the term of time series and spatial analysis for mangrove areas. 
Moreover, in the term of the planning and management purposes for mangrove on the specific site, it 
needs to be reproduced the new one with the detail scale that may be 1:50,000 or 1:25,000. 
 
A degree of uncertainty surrounds current estimates on Cambodia's mangroves. The data were 
derived largely from a 1:25,000 aerial photographs taken in December 1994 that have not been 
systematically ground trusted due to safety and security constraints. The GIS land use maps that 
have been made by interpreting the 1991 aerial photographs were not systematically ground trusted 
either. Reports were based on small scale projects and on on-site reconnaissance of selected areas 
that are accessible by boat or road; there are very limited aerial reconnaissance in the vicinity of Koh 
Kong province. Figure 1 shows the map of mangrove distribution along the coastline of Cambodia. 
 

 
Figure 1 Map of Mangrove Habitat along the Coastline of Cambodia. 

 
1.2 Areas 
 
It was estimated in the past that mangrove forest covered only 37,000ha. The Land Cover maps 
published by the Mekong River Commission/UNDP/FAO (1994), however, show that in 1992/3, the 
mangroves consist of about 85,100ha. Of these land area, 63,700 ha are located in Koh Kong 
Province, 13,500ha in Sihanoukville and 7,900ha in both Kampot Province and Kep Resort City in 
fringe coastal areas along the Gulf of Thailand. The vast majority (63,700 hectares) are located in Koh 
Kong Province. While the total area of mangrove forest in Cambodia is small compared to 
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surrounding countries in the Gulf of Thailand, these forests have been relatively undisturbed until 
recently. However, Cambodia's mangroves are now under intense pressure from competing resource 
uses. Two important threats to the mangrove resource are the clearance of mangrove areas for 
intensive shrimp farming and charcoal production. Neighbouring countries such as Thailand and Viet 
Nam have seen widespread destruction of their natural coastal resources as a result of unmanaged 
exploitation. Sound management strategies for Cambodia's mangrove areas are urgently needed to 
avoid a similar outcome. Percentage of Mangrove Areas by province is presented in Figure 2. 
 

Mangrove Distribution in Cambodia

Koh Kong
75%

Sihanouk 
Ville
16%

Kampot and 
Kep
9%

 
Figure 2 Percentage of Mangrove Areas by Province. 

 
Based on a detailed study CZM-DANIDA (2001) covering of some districts in Kampot province the 
following were mapped:  

• Kampot district 
- Koh Toch commune: 500 hectares in 4 villages (Prek Ampil, Koh Toch, Prek Chek, 

Kilometer No 12) 
- Beung Touk commune: 300 hectares in 4 villages (O Roluos, Koh Rokar, Beung Tuok, 

Totoeng Thngai) 
- Chum Kreal commune: 100 hectares in 3 villages (Kampong Treak, Chum Kreal, 

Kampong Kandal) 
- Koun Satt commune: 21 hectares in one village (Kampong Nung) 
- Trapeng Sangke commune: 71.93 hectares in 2 villages (Trapeng Sangke, Trapeng 

Thom) 
- Kampong Samrong commune: 5 hectares in a village 
- Prek Thanot commune: 275 hectares (Changhoun, Prek Thanoat, Prek Kreng) 
- Total area in the district was 1,273ha. 

• Kampong Bay district 
- Treuy Koh commune: 105 hectares in one village 
- Beung Tapream: 105 hectares. 

• Kampong Trach district 
- Russei Srok Khang Thbong 136 hectares (Thakov, Lork and Koh Sna). 

- Sihanoukville: Mangroves can be found in the estuaries, along the muddy seashore and 
on the swamps and river systems and some coastal areas. Based on information from eh 
seventies and early nineties there are some indications of changes in the mangrove 
distribution.  

- Koh Kong: the information received from local areas indicated that mangrove areas have 
decreased over the past few years. Mangroves are a priceless resource, having 
important roles inn the fisheries and environment and providing protection of coastal 
environment. Mangroves of Koh Kong stretch along the coastal areas covering 637 Km2. 
There are 64 species of mangroves.  
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Table 1 presents different figures of mangrove coverage found by different institutions and 
organisations.  
 

Table 1 Mangrove Forest Coverage in (Ha) in Cambodia. 

Province/Municipality 
Koh Kong Sihanoukville Kampot 

Whole Country 

16,000 3,600 17,400 37,000 
63,200 7,300 17,400 83,600 

   83,700 
31,000 3,600 3,700 38,300 
31,100 2,300 2,300 37,000 
63,700 13,500 7,900 85,100 

   17,234 
63,700 13,500 7,900 85,100 

Source: FAO, 1973. 
 
2. DISTRIBUTION OF SPECIES AND FORMATION 
 
Mangrove communities can be classified into different types: riverine, basin or fringing. Mangrove 
species are generally arranged in zones from sea to land since they have adapted to a slightly 
different range of physical conditions. The mangorve zones in Cambodia are categorised into:  

a) The Avicennia-Sonneratia zone 
b) The Rhizophora zone  
c) The Bruguiera-Kandelia-Ceriops zone and  
d) The Lumnitzera-Xylocarpus-Bruguiera zone. 
 

In most mangrove forests, different species dominate certain zones. The characteristic zonation 
pattern results from differences in the rooting and growth of seedlings and competitive advantages 
which each species has along the gradient from mean sea level to above the high water lines. The 
dominant species in this forest type belong to the family of Rhizophoraceae, such as Rhizophora 
conjugata (Kongkang Nhy), Rhizophora mucronata (Kongkang Chmul), Ceriops spp., Bruguiera spp., 
Caralia sp. and the families of Verbenaceae (Avicennia sp.), Sonneratiaceae, and Palmae (Nypa 
fruticans). 
 
The average annual growth rate of Cambodia’s mangrove forests was estimated to be 7.2m3/ha. In 
some areas, this amount is as large as 9.2-9.9m3/ha. Rhizophora conjugata and R. mucronata. 
Rhizophora spp. reach a height of 15 to 20m and diameters measured at 1.3m high from ground vary 
from 30-40cm, depending on natural factors (soil condition, location etc.), compared to 30m high with 
diameter of 70cm in Viet Nam. Due to illegal logging in mangrove forests, the recent mangrove 
inventory shows that the growing stock of all standing trees within DBH greater than 5cm is 98m3/h. 
 
2.1 Species Distribution 
 
There are reported to be 74 species of plants in the mangrove systems of Cambodia, from 53 genera 
and 35 families, however this number has yet to be verified. An initial list of 42 mangrove flora species 
belonging to 20 families has been identified during field surveys carried out from October to 
December, 1994 (IDRC, 1995). The dominant species belong to the genera Rhizophora (R. 
mucronata, R. apiculata) Avicennia, Lumnitzera, Bruguiera, Ceriops and Xylocarpus. In addition to 
mangrove trees, other associated species include the mangrove palm, Nypa fruticans. 
 
An initial field study found 42 species of trees and shrubs belonging to 20 families in the mangrove 
forest of Koh Kong (DNCP1, 1995). The most dominant species are of the family Rhizophoraceae 
(species mucronata and apiculata); family Combretaceae with genera Lumnitora; and, family 
Avicenniacae with genera Avicennia.  
 

                                                      
1 Department of Natural Resource Conservation and Protection, Ministry of Environment. 
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Mangrove forest zonation in Koh Kong is believed to be similar to plant community structure in 
Chattaburi Province, Thailand. The edges of the estuaries and canals are dominated by Rhizophora 
apiculata and R. mucronata. Further inland are Avicennia and Bruguiera followed by Xylocarpus, 
Ceriops and Lumnitzera. Finally, a combination of Nypa fruticans and others can be found in the 
transitional zones between true mangroves at the seaward edge and inland forest (rear mangroves) 
which are dominated by Melaleuca trees. 
 
Referred to the research of the CZM-DANIDA (1999) in November 1999 on the “Assessment of 
Sustainable Livelihood Alternative to Mangrove Exploitation”, the mangrove forests are the prevailing 
ecosystem in many coastal zones of Cambodia. They commonly occur in estuarine systems and as 
fringing belt on near shore creeks, lagoons, and in marine sheltered bays. A total of some 30 true 
mangrove and about one dozen of mangrove associate species were identified during the field 
observations conducted by two different groups please see the attached Annex 1. 
 
The Rhizophora apiculata is the predominant tree along most estuaries systems, while a mix of 
mangrove species each adapted to the soil and salinity condition forms the inners parts of extensive 
mangrove their tallest size (e.g. In Koh Kapik River system, where still some Bruguiera spp. And 
Xylocarpus trees remain intact at height of 25-30 meters. Typically, the mangrove vegetation changes 
gradually into freshwater riverine vegetation and/or terrestrial forest types, (e.g. Melaleuca or dense 
lowland evergreen forest) on the landward side what tidal influence is decreasing. Where infertile 
muddy/silt river banks occur in this part of the estuary, extensive stands of Nypa palms frequently 
occur, often accompanied by dense growth of mangrove ferns (Acrostichum spp.), which also can 
form dense aggregation as undergrowth in the higher portions of the rear mangrove communities, the 
so-called backmangal zone. 
 
A part from common pattern of zonation of predominant species parallel to the riverine border, there is 
conspicuous variety of patchy distribution of specific stands of the certain mangrove species, e.g. 
Ceriops spp. and Excoearia agallocha. In some near shore sandy elevated areas Heritiera develops 
in both Koh Kong and in Sihanoukville. It is note that many of these trees are affected by the natural 
decay, the so-called top-dying disease.  
 
In coastal flats with highly saline sandy soils, like in areas where extensive slat farm development 
takes place (e.g. Kampot Province) the predominant mangrove species are Avicennia on the seaward 
side and Lumitzera in the landward side. In the latter environment, fringing mangroves tend to have 
stunted growth which is attributed to physiological stress for the vegetation which has to cope with 
infertile saline soils, fine sand accumulation and high evaporation rates due to wind exposure. 
 
2.2 Formation 
 
The mangrove communities in Cambodia were classified by the forest classification of the Ministry of 
Agriculture, Forestry and Fisheries and it is similar to what Viboth and Aswell classified as four types 
as following: 
 
Mangrove: Most of the members of the mangrove community are characteristic of areas which are 
inundated only at some high tides and where there is a large degree of freshwater influence. The 
islands and creeks are typically fronted by Rhizophora apiculata and Rhizophora mucronata, two of 
the most common of the mangrove species present, and stands of Nypa palms. Immediately behind 
this fairly narrow strip of Rhizophora is an interesting mixture of other mangrove species, the most 
common of which are: Brugiera gymnorrhiza, B. sexangula, Ceriops tagal, Lumnitzera littorea, 
Heritiera littoralis, Xylocarpus granatum, Hisiscus tiliaceus, Phoenix palludosa, Acrosthicum 
speciosum, Aegialitis sp. and, Acanyus sp.  
 
Rear mangrove' community: On some of the islands and on the mainland between Prek Khlang Yai 
and Prek Thnot, the mangrove community forms a narrow band. It is followed by a community above 
the high tide mark and probably only subject to freshwater inundation during the wet season. This 
community is dominated by Melaleuca leucodendron.  
 
Beach strand vegetation: At the south side of Koh Kapik, and on the sandy areas of some of the 
islands, there are small areas of typical beach strand vegetation dominated by Casuarina equisitifolia 
with some Terminalia catappa.  
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3. ENVIRONMENTAL STATE 
 
As mentioned previously, the coastal areas in Cambodia are formed into two municipalities as Krong 
Kep and Sihanoukville, and two provinces Kampot and Koh Kong Province. 
 
These coastal provinces/municipalities under the effect of tropical weather and mosoon winds with all 
year around temperature from 24oC to 30oC. The rainy season is from May through October and the 
cool season is from November to January and the dry season is from February to April. The average 
rainfalls in Kep vary from 1,200mm to 1,875mms or a higher – 2,500mms. The moisture level is also 
moderately high.  
 
In Koh Kong Province, the Rainfall ranges between 2,000mm and 5,268mm (according to Koh Kong 
Water Resource and Meteorological Department). The monthly average temperature is 27oC low and 
38oC high. In rainy season, the wind comes from the west or from the sea that can cause storms with 
duration of 3 to 7 days rendering travel by sea difficult. During strong winds and storms waves can 
reach 2-3.5m in height. 

4. THREATS, PRESENT AND FUTURE 

4.1 Human Pressure 

4.1.1 Population Pressure  
 
In 1995, the total population of the three coastal provinces was estimated to be 6.5% (675,000 
populations) of the total national population. Topulation densities vary from 7.07 people/km2 in 
Kampot province to 138 people/km2 in Sihanoukville with an average density of 37 people/km2. 
Average growth rates in 1993 range from 2.7 to 4.6% in Koh Kong and Kampong Som respectively. 
 
4.1.2 Coastal Development 
 
The Royal Government’s goals for Coastal provinces and municipality originally planned for economic 
development in Cambodia through the rebuilding of urban growth tourism port expansion and 
industry.  
 
Urbanisation 
Investment in coastal development will lead to increased urban growth as population from the rural 
areas move to tourism and associated services for increased economic opportunities The Urban 
environment infrastructure is current insufficient to meet the requirement of even the current urban 
population Without appropriate investments the environmental quality of this town will degrade. 
 
Tourism development 
Coastal area is a matter of great in importance to the future of Cambodia both in term of economical 
and environmental considerations. This development is expected to lead the way for Coast to develop 
as commercial centre which would substantially increase its population. The impact from this 
development may be affected to coastal inland resources coastal water resources. The number of 
tourists in the three coastal provinces has been estimated at 10,206. An approximately 9% growth in 
tourism arrivals in Cambodia is Japanese Taiwan and Chinese. This indicated that the positive growth 
in the potential tourism Development sector in the country.  
 
Port development 
Coastal ports expansions developments can make a contribution to the economy as a main hub for 
growth of maritime transport which should in turn attract manufacturing entries but may also have an 
adverse impact on the surrounding environment. These effects of new expansion port can be focused 
upon location port construction and port operation. These lead to impacts on water quality coastal 
hydrology bottom contamination marine ecology air noise waste management and visual quality. 
 
Industrial development 
The industrial development zone was established in Sihanoukville called "Stung Hav Sihanoukville 
Industrial Zone". This industrial zone include petrochemical production to exploit recently confirmed oil 
and gas reserves in the gulf of Thailand food processing based on the local fisheries in the area 
timber processing and re manufacturing However these industries pose potential damage to the 
environment.  
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4.2 Natural Phenomena 
 
Because coastal zones are affected directly and indirectly by the impacts of climate change such as 
change in precipitation, hydrological pattern, and frequency and intensity of cyclones, storm surges, 
Cambodia's coastal zone is among the most vulnerable areas to global warming and climate change. 

5. SOCIAL USE AND OWNERSHIP 

5.1 Ownership 

5.1.1 Protected Areas 
 
Most of the mangrove areas have been designated within the protected areas system under the Royal 
Decree Creation and Designation of Protected Areas' signed on November 1, 1993 by King Sihanouk 
(Table 2). These protected areas include the Peam Krasaop Wildlife Sanctuary (31,022ha), and 
Botum Sakor National Park (171,250ha). In addition, Koh Kapik (12,000ha) and associate islets 
situated within Peam Krasaop Wildlife Sanctuary, have been nominated as a wetland of international 
importance under the Ramsar Convention (ADB, 1995). All of these areas are under the responsibility 
of the Ministry of Environment (MOE). Management plans for these areas are yet to be developed.  
 
Table 2 Protected Areas in the Coastal and Marine Zones of Cambodia. 

Name Area (ha) Province 
National Parks 

Phnom Bokor 140,000 Kampot 
Kep 5,000 Kampot 
Ream (Preah Sihanouk) 15,000 Kompong Som 
Botum Sakor 171,250 Koh Kong 
Kirirom 35,000 Koh Kong, Kampong Speu 

Wildlife Sanctuaries 
Peam Krasaop 23,750 Koh Kong 
Phnom Samkos 333,750 Koh Kong 
Aural 253,750 Koh Kong, Pursat, Kampong Channang, 

Kampong Speu 
Multiple Use Management Areas 

Dong Peng 27,700 Koh Kong 
Source: ADB (1995). 
 
5.1.2 Communities 
 
The communities who live in the villages located inside or directly adjacent to the South-West Cluster 
Protected Areas come mainly from the Khmer, Cham, Pear, Chong and Sóach ethnic groups. The 
majority are Khmer, although there is a significant minority of Cham living in and around Ream and 
Bokor National Parks who are engaged in fisheries-related activities and farming. The park-adjacent 
and park-dwelling populations include a mix of more recent immigrants (most who came to the area 
during or after the Khmer Rouge era), and longer-term settlers. 
 
Actually, the communities’ development and the communities of conservation and protection have 
popularly been applied throughout the whole country. This term have been used in term of co-
management of Protected Areas and Natural Resources that is adjacent to their communities. 
 
5.2 Present Uses 
 
Given the multiple use potential of mangrove ecosystems, an integrated approach to mangrove 
management is essential and should cover the full range of products and services which can be 
obtained from these areas.  
 
The uses and values of the products obtainable from mangroves are many and important. The 
importance of the resource stems from the many products taken directly from the mangroves, 
including the non-wood products, as well as amenities provided from within and beyond its 
boundaries. Wood products range from timber, poles and posts to firewood, charcoal and tannin. 
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Non-wood products include thatch, honey, wildlife, fish, fodder and medicine. In addition, mangrove 
lands are often converted to salt ponds or to agriculture or aquaculture purposes. Table 3 illustrtes 
different kinds of mangrove products and uses along the costline of Cambodia. 
 
Table 3 Different Kinds of Mangrove Products and Uses. 

Fuel  
• Firewood  
• Charcoal  
Construction  
• Timber, scaffolds 
• Heavy construction 
• Railway sleepers 
• Mining props 
• Boat building 
• Dock pilings 
• Beams and poles 
• Flooring, paneling 
• Thatch or matting 
• Fence posts, chipboards  
Fishing  
• Fishing stakes  
• Fishing boats  
• Wood for smoking fish  
• Tannin for net/lines 
• Fish attracting shelter  

Textile, leather  
• Synthetic fibers (rayon)  
• Dye for cloth  
• Tannin for leather 

preservation  
Food, drugs and beverages  
• Sugar  
• Alcohol  
• Cooking oil  
• Vinegar  
• Tea substitute  
• Fermented drinks  
• Dessert topping  
• Condiments (bark)  
• Sweetmeats (prop gules)  
• Vegetables (fruit/leaves)  
Agriculture  
• Fodder  

Household items  
• Glue  
• Hairdressing oil  
• Tool handles  
• Rice mortar  
• Toys  
• Match sticks  
• Incense  
Other forest products  
• Packing boxes  
• Wood for smoking sheet 

rubber  
• Medicines  
Other natural products  
• Fish/Crustaceans  
• Honey  
• Wax  
• Birds  
• Mammals  
• Reptiles/other fauna  

 
• Services 

a.  Coastal protection against wave and wind erosion.  
b.  Moderating the effects of coastal storms and cyclones.  
c.  Shelter and habitat for diverse wildlife, particularly avifauna.  
d.  Nutrient sink-effect and reduction in excessive amounts of pollutants.  
e.  Entrapment of upland runoff sediments thus protecting near shore reefs and reducing water 

turbidity.  
f.  Mangroves also provide opportunities for education, scientific research, recreation and 

ecotourism.  
 

• Wood products 
Mangrove forests have favorable silvicultural characteristics which lend themselves to intensive forest 
management for wood products. Some of these characteristics are as follows: 

• Rapid growth: mature stands under suitable conditions may yield over 270m3/ha within 30 
years, equivalent to an MAI of 9-10m3/ha.  

• Good regeneration potential: most mangrove species flower and fruit regularly and the prop 
gules are dispersed by tides. Thus, mangrove stands can recover rapidly from natural or 
man-made disturbances, including intensive logging.  

• Tendency to form homogeneous/even-aged stands: pure stands of Rhizophora or Avicennia 
are not uncommon and even in mixed stands; the principal components are restricted to a 
handful of species.  

• Diversity of forest products: a wide range of products are produced and as bioenergy 
plantations even the smaller thinning may be used as firewood.  

 
• Timber  
Under favorable conditions, mangrove trees can grow to large sizes. Rhizophora over 40 m tall are 
not uncommon and individuals over 62.5m have been reported. However, large trees are becoming 
scarce, especially in South East Asia, as most of them are removed before they can attain such sizes. 
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Rhizophora spp. are, however, not valuable as timber because of their tendency to split and warp 
when dried. The wood is dense and difficult to work. The sapwood is easy to preserve but not the 
hardwood. It is resistant to decay but not to marine borers. Its possible uses include agricultural 
implements, boat construction (knees and ribs), general heavy construction (rafters, beams, joists), 
marine and bridge construction (underwater, non-teredo infested waters), marine and bridge 
construction (above water), fence posts and poles.  
 
The wood of Rhizophora is exceedingly heavy with a specific gravity varying from 0.8-1.2. Avicennia, 
which has a lower density (about 0.64) and good nail holding qualities, is often used as railway ties. 
 
• Charcoal 
Rhizophora spp. is preferred for charcoal making. Their moisture content (MC) when felled is about 40 
percent (as percent of oven dry weight) compared to Avicennia wood which ranges from 70-95 
percent. Rhizophora wood dries to about 25 percent MC after two months, whereas Avicennia 
requires up to six months drying to 35 percent MC. This partly explains the popularity of Rhizophora 
wood, as predrying stock can be kept to a minimum. Other species (Bruguiera gymnorhiza and 
Ceriops sp.) are also used but in smaller quantities. 
 
Charcoal is the main mangrove product in Cambodia. Industries are well developed at the village and 
cottage industry levels in most Asian countries where mangroves still abound. Charcoal is mainly 
used for cooking purposes and small-scaled industries. 
 
• Firewood 
Rhizophora in Cambodia are favored as fuel wood for domestic purposes and are commercially 
removed, or collected by fishermen and villagers. 
 
• Fishing stakes/poles 
Actually in Cambodia, there is an established demand for mangrove piling poles used in land 
reclamation and the construction industry. Used in wet sites which are not infested by shipworms, 
such mangrove piles can outlast non-treated inland hardwoods. 
 
Along the muddy river banks, small fishing stakes are used to support tidal fish nets. Mangrove poles 
are also used for scissor nets in housing construction. In countries in South East Asia, fishermen cut 
mangroves and dump them into the shallow coastal waters as a way of creating shade and thus 
attract fish (fish attraction devices). 
 
• Tannin 
Rhizophora bark produces very fine tannin suitable for leather work. Tannin from mangrove species 
has also been used for curing and dyeing of fishing nets made of natural fibred to make the nets more 
resistant to biological decay. 
 
The production of tannin has declined greatly in recent years, in particular since local demands have 
been reduced after the introduction of nylon fishing nets and the use of chrome as the predominant 
agent for leather curing. 
 
• Nipa palm  
The uses of this palm are many and diverse. It yields an important thatching material, which is used 
for the roofs and walls of rural houses. The shingles produced are cheap, light to transport, easy to fix 
and can last several years, particularly when used in houses with open stoves. Cigarette wrappers are 
also made from the young shoots of Nipa. 
 
• Wildlife 
As in other forest types, the wildlife in the mangroves is an important source of protein for the local 
community. In addition, some species, especially reptiles, are hunted or reared for their hides. 
Examples of traditional utilization of selected wildlife species found in mangroves are described in the 
following. 
 
The wild boar (Sus scrofa) is often found marauding in the swamp margin and it is a source of bush 
meat in Cambodia. 
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• Fisheries products 
From an economic point of view, mangroves are often far more important for the aquatic production 
they support than for the wood production potential. Kapetsky (1985) estimated that the average yield 
of fish and shellfish in mangrove areas is about 90kg/ha, with maximum yield being up to 225kg/ha. 
According to this author, the total halieutic production of the world's mangroves would be around 
1,000,000 tonnes per year (for an estimated area of 83,000km2 of open water in mangroves), which is 
slightly more than 1 percent of estimated total world production in all waters per year.  
 
• Fish 
In Cambodia, the main commercial fish species caught in or close to mangrove areas include mullets 
(Liza subviridis), sea bass (Lates calcarifer), snappers (Lutjanus spp.), tilapia (Tilapia spp.), groupers 
(Epinephelus spp.), sea catfish (Arius spp.), threadfins (Eleutheronema spp.) and snake eel 
(Ophichthus microcephalus) (Christensen, 1979). 

5.3 Potential Uses 

Other animals and plants associated with mangroves. Mangroves help provide for a great diversity of 
plant and animal life. They provide essential habitats for aquatic inhabitants such as crabs, shrimp, 
fishes, and various invertebrates, as well as other species such as shorebirds and monkeys. 

All these resources as mentioned above are very high potential in term of local use and external 
demands. 

5.4 Current Management Regime 

5.4.1 Enforcement of Existing Laws 
 
The environmental protection and natural resources management law is not adequately enforced. 
This is largely because of lack of human and financial resources. The fisheries law has many good 
provisions for the protection of marine habitats and fisheries resources. For instance, dynamite fishing 
trawling in coastal water pushing netting and cutting mangrove occurs daily but are rarely prosecuted. 
 
5.4.2 Decision-making Processes 
 
The decision making process relating the development in the coastal zone is poorly defined vague 
and ambiguous. It appears that whatever the official mechanisms are high ranking individuals can 
make decisions without consultation and participation. On the other hand, it appears to be conflict 
between provincial and national decision makers with plans and policies developed independently by 
the two levels of government. 
 
5.4.3 Legal Framework 
 
A legal framework does exist for management of the coastal zone. There are laws on protected areas 
fishing industrial development land use forestry environmental protection and natural resources 
management, environmental impact assessment, water pollution control and other important coastal 
zone issues. All governors and departments in all provinces and municipalities identified the lack of a 
legal and policy framework for coastal zone management and administrative structure to implement it 
as a major constraint on coastal zone management in Cambodia. 
 
Lack of Coastal Zone Planning 
All provinces and municipalities are required to prepare Master Plans. Planning has not occurred in 
the coastal zone. However, the plan prepared by provincial authorize specifies industrial tourism and 
residential zones but does not suggest any guidelines for development standards or further plans. 
Unplanned and uncoordinated development is occurring all along the coast but is not yet viewed as a 
major problem because the rate of development is slow. However, it is envisaged that this is lack of 
planning result in haphazard development and will be a source of serious conflicts in the near future. 
 
Lack of Information about Distribution and Status of Natural Resources 
Information on marine habitats such as coral reefs, sea-grasses and endangered species are still 
limited. The distribution of such these information and data both national and provincial levels are 
limited. Without information about what people are catching, it is not possible to estimate where the 
fisheries are over-fishing.  
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Lack of Public Awareness and Participation and Capacity 
Many problems related to public and participation could be addresses. And actions to these should 
strengthen laws raising public awareness and doing research associated with this concern is a 
serious lack of technical capacity among government staff and minimal resources to prepare and 
disseminate information.  
 
Participation is still low priority for most government officials that may be reflecting the historical lack 
of community participation in decision making in Cambodia. The lack of participatory planning and 
management has meant that some solutions to environmental problems are unsatisfactory. 
 
5.4.4 Cambodian Policy and Administrative Frameworks 
 
The basic emphasis of the Cambodian government at present is to attempt to clarify the lines of 
responsibility for activities that currently transcend local, regional and national interests the intent is to 
manage and coordinate government actions to clarify ministry attributions and to ensure 
administrative effectiveness and propriety. The existing restructuring of administrative tasks is 
directed reshaping the civil service reforming the organizational framework for effective management 
and reforming the regulatory mechanisms. The effectiveness and efficiency of organizing and 
managing planned coastal development and resources use is depending upon this successful 
restructuring of the state (reformed administration). The Royal Government of Cambodia is being 
emerged to develop Cambodia to become a state with a functional legal and administrative system.  
 
Many Royal decrees laws, sub decrees and other legal instruments have been issued and are being 
developed. At the present, a process of making policy and law are done by a combination of national 
and international experts. These are law on Environmental Protection and Natural Resources 
Management, land law, Royal decree on the Creation and Designation of Protected Areas. Sub 
decree on Environmental Impact Assessment and Water control Pollution, Fisheries and Forestry 
laws and Law on Land Management Urbanization and construction. On the other hand, Cambodia 
became a member of the Coordinating Body of the Seas of East Asia (COBSEA) Association of South 
East Asian Nation (1999), MARPOL (1994), Biodiversity convention (1994), CITES convention (1997), 
Ramsar convention (1999), and Climate Change convention (1995). 
 
5.4.5 Institutional Frameworks 
 
The numerous institutions with statutory power or interests in coastal and marine areas give rise to 
the problems of overlap gaps in responsibilities and lack of coordination. The government has set up 
some organizational institutions in order to ensure overall coordination and cooperation of the 
different policies and measures taken by ministry levels of administration. A part from the existing 
coastal and marine coordination consists of the Ministry of Environment, Ministry of Agriculture 
Forestry and Fisheries, Coastal Coordinating Unit and the National Coastal Steering Committee. 
 
The Ministry of Environment (MoE) was established in 1993 to address issues of environmental 
management in the country hold a number of responsibilities with respect to the coastal zone, the 
most obvious being the general protection of the environment in the coastal zone. More specific 
duties include the planning and management of the protected area system in the coastal zone. And its 
strategy is based on the execution of sole and joint responsibilities in conjunction with other ministries 
concerned with specific aspects of natural resources and infrastructure management.  
 
The Ministry of Agriculture Forestry and Fisheries (MAFF) is the main ministry responsible for 
managing Cambodia’ s forests including inundated forests mangrove as well as wildlife and fisheries. 
Two departments of MAFF are directly relevant to biodiversity management and protection in 
Cambodia. It is clear from the responsibilities of MAFF and MoE that close coordination between the 
ministries and departments involved in nature conservation is essential to avoid conflicts and promote 
complementary activities towards implementing the coastal protected area plans.  
 
National Coastal Steering Committee (NCSC) is an attempt to deal with the multi sectoral natural of 
coastal resource issues. This committee was established in and meet on a quarterly basis Members 
of this Committee include the Minister of Environment (Chairman), Under Secretaries of State from 
Ministry of Agricultural Forestry and Fisheries (Vice-chair), Ministry of Tourism, Industry Mines and 
Energy Public Works and Transport, Rural Development, Women’s Affairs Planning, Council of 
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Development for Cambodia, Governors of coastal provinces and others donors NGOs and related 
coastal projects are observers. The NCSC is responsible for the overall direction of coastal projects 
and activities. All members are asked to ensure the cooperation of their line ministries and provincial 
authorities. The committee assisted by secretariat calls Coastal Coordinating Unit (CCU) was created 
in the Ministry of Environment and is responsible for coordination of activities by international 
organizations governmental agencies and the private sectors in the coastal area in Cambodia 
Provincial working groups have been formed at the provinces and municipalities. These working 
groups are supported by Danida coastal zone project in its ongoing technical assistance activities in 
the coastal zone.  

6. ECONOMIC VALUATION 

6.1 Direct Use Values 

Today, 49 Village Fishing Groups and a Village Fisheries Committee work to regulate conserve and 
manage marine resources in the Park according to the fisheries management guidelines and 
regulations that they have developed. 

Analysis of the value of resource use shows that overall; Ream National Park constitutes an 
extremely important economic resource for local communities. Up to 84% of households depend on 
the Park’s resources for their basic subsistence and income, to a net value of some US$1.24 million a 
year or an average of US$233 for every household living in and beside the National Park. 

In an area where the median family income is only US$316 a year and a third of families earn less 
than US$200, and where half of households can barely provide for their own subsistence. 

A survey of 90 households was undertaken in three villages within Koh Kapik, the study area and 
proposed Ramsar site, in order to provide information on the traditional uses of the mangrove by local 
communities. The research focused on the economic valuation of non-timber forest products collected 
from the mangrove area by households; these include fuel wood, charcoal, construction materials, 
and crabs, shrimp, fish and snails. In addition, the important ecological functions of the mangroves, 
such as storm protection and biodiversity maintenance were identified. Eight shrimp farms were 
surveyed in order to assess the viability of shrimp farming in the area. 

Over 90% of households are dependent on fishing for their livelihood. However, fish productivity has 
declined dramatically in recent years due to the increased number of fishers, the loss of mangrove 
areas to shrimp farms and water pollution from these farms. 90% of households involved in fishing 
claim that it was harder to fish now compared to 5 years ago. Local fishing benefits are estimated to 
be US$84 per hectare. 

The area of mangrove forest required per charcoal kiln per year is estimated by this study to be 
between 0.20-0.40 hectares. Assuming a 30 year cutting cycle, and that only already disturbed 
mangrove areas would be allocated for charcoal production, potential returns per hectare per year for 
sustainably managed charcoal production are estimated at over US$400. 

While 50% of farms made a profit in the past year, overall shrimp farms in the area suffered an 
average loss of over US$1,000 per hectare. Largely due to problems with disease associated with 
poor water quality management, it is rare for farms to have two successful harvests a year, and in 
some cases both harvests have failed. Individual farms have reported losses ranging from US$40,000 
- 240,000. 

The real costs of shrimp farming are in fact much higher since the analysis does not account for the 
environmental costs associated with shrimp farming. Unsustainable shrimp farming is linked to water 
pollution and the extensive clearing of mangroves for farm use, preventing accretion and wiping out of 
nursery areas. There is also a social linkage: over 90% of local people oppose the shrimp farms. This 
could result in social unrest and security problems in the future if not adequately addressed. 

The relocation of families out of sensitive mangrove areas is supported by provincial authorities. Land 
is available in upland areas in the province where crop cultivation is possible alongside fishing. Some 
households in Koh Kapik have expressed an interest in relocation. While an in-depth assessment of 
the suitability of relocation sites is lacking, the possibility of voluntary relocation could be considered 
as a way of protecting an ecologically valuable resource and improving the living standards of the 
local people. Relocation support is estimated around US$2,000 per household to cover the cost of 
house construction and living expenses before the first harvest. 
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Generally the Intensive shrimp farming covered an area of 850ha in 1994 with production of 450 
tonnes a year. But disease outbreaks have since reduced the culture area to 20%, with estimate of 
national losses amounting to US$28.6 million a year. A moratorium on further licensing of shrimp 
farms has been enforced. 
 
6.2 Environmental Service Values 
 
The value of mangrove conservation in Ream National Park 
In total there are approximately 1,800ha of mangroves in Ream, with a total volume of 111,645m3. A 
simple cost-benefit analysis demonstrates the high value of mangrove conservation in terms of local 
socio-economic and environmental benefits. Under realistic recovery and harvesting conditions, clear-
cutting the mangroves would yield a one-time income of less than US$630,000. Although prawn farms 
can, under the best conditions, realize a net income of almost US$4,500/ha/yr, few actually do. In Koh 
Kong, a similar mangrove area lying to the west of Ream National Park, half of prawn farms are 
making a loss at a realistic productivity rate of 3.6 tonnes per harvest, this loss is nearly 
US$9,950/ha/yr and in aggregate they show a loss of US$1,103 per ha per year. Yet even if only half 
of the forest, fisheries and agricultural production in surrounding villages depend on mangroves in the 
Park, their clearance would result in a loss of local income of around US$620,000 a year. It was 
confimed that US$344/ha/yr is a realistic one data for similar mangrove areas in Thailand estimate 
local use of mangroves to be worth between US$230 (Christensen 1979) and US$1,200 (Sathirthai 
1998) a year, and values in Koh Kong Province exceed US$500/ha, including charcoal. In fact many 
more economic losses would occur from mangrove clearance, such as the damage to houses, 
infrastructure, farmland, employment, markets and general local welfare that result from the loss of 
vital environmental functions and ecological services. In Southern Thailand, the economic benefits of 
mangroves in terms of coastline protection have been estimated to have a value of between 
US$76.5/ha/year and 165/ha/year (Christensen 1979), carbon sequestration benefits US$2.2/ha, and 
mangrove storm protection functions have been valued at US$32/ha in Koh Kong Province. Taking 
into account these indirect economic benefits increases the annual economic value of conserving 
Ream’s mangroves to US$900,000 a year. This is far more than the one-off gain (and long-term loss) 
of clear-cutting the mangroves and turning them over to prawn farms. The economic costs of 
estroying these valuable natural ecosystems, both immediate and long-term, far exceed the benefits 
or in other words, biodiversity conservation in Ream National Park is a demonstrably economically 
worthwhile activity to engage in. 
 
Net value (US$/ha/yr) Total Value (US$ ‘000/yr) 
Local use:   344,619,200 
Storm protection:      3,257,600 
Coastal erosion prevention: 122,219,600 
Carbon sequestration:           23,600 
Total Value:   500,900,000 
 
7. CONCLUSION AND RECOMMENDATIONS 

Refereed to description above, the data and information is still very limited, especially for the specific 
issues such as mangrove composition and specie distributions. The most of the supports are likely to 
work just in this stage on a very small areas comparing to all the mangrove areas. In other words, 
nobody take it care yet for the whole mangrove areas even though the Cambodia is in progress of 
green development way. Regarding the local data and information, it is mostly focusing on the socio-
economic and health issues which are the immediate objectives to help people to survive maintain 
and develop their own life. The environment issues are the secondary or long term objectives.  

In addition, no one institution is responsible for researches neither data and information coordination 
and management. Due to there are no research supports and its facilities, lack of financial supports; 
and very limited knowledge and skills. On the other hand there is no linking between the independent 
researches and project/programme realizations. So the data and information are available unless 
there is a project or programme in place. 

Regarding the project or programme, it is unsustainable manner. It means some projects/programmes 
just for 1 year, 2 years, 3 years or… but no permanent. So when it is not permanent, its data is not 
fixed. When the project/programme finished, the data and information are also misplaced and 
disappeared. 
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Therefore the national self-management of the data and information is the key actor. Concerning its 
management, there are lack of knowledge and skill in information and data management and its 
supported infrastructures. The people are essentially less considered for the data and information for 
decision making, planning and monitoring as well as evaluation. The principle causes are lack of 
mechanism for data and information sharing among other peoples and lack of its dissemination, which 
allows people to understand the important, use effectively and manage it. 
 
In order to maintain and keep records up to date, the key issue is to compile and manage the existing 
data and information in a national database system that can be used by other people. As Cambodian 
human resources are very limited, thus the capacity building in data and information use and 
management is a prerequisite as the immediate objectives. 
 
Gathering and giving data and information are the principle to promote and maximize for its sharing 
and dissemination. It needs to establish the coordination for data and information management with 
the enhancement of flow mechanism with its free access. 
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Annex 1 List of Mangrove Species in Cambodia. 

N. Khmer Name Scientific Name Family 
1 Trochjiek cragn 

slekweng/trochjiekcragn pkapor sar 
Acanthus ebracteatus 
(shrub) 

Acanthaceae 
 

2 Trochjiek cragn 
Slekbanla/trochejiekcragn pkapor svay

Acanthus ilicifolius (shrub) Acanthaceae 
 

3 Trochjiek cragn slek-eit banla Acanthus vulubilis (shrub) Acanthaceae 
4 Brong Acrostichum aureum (fern) Pteridaceae 
5 Brong/Khnagn Acrostichum speciosum 

(fern) 
Pteridaceae 

6 Smair Aegialites rotundifolia (tree) Plumbaginaceae 
7 ??? Aegiceras corniculatum 

(tree) 
Myrsinaceae 

8 ??? Amoora cucullata (tree)  Meliaceae 
9 ??? Atalantia monophylla (tree) Rutaceae 
10 Kbagnsor/Sman/Mouroujsrotorb Avicennia alba (tree) Verbenaceae 
11 Kbagn Sporng/ Mouroujsrotorb Avicennia marina (tree) Avicenniaceae 
12 Kbagnkmao/Spong Avicennia officinalis (tree) Avicenniaceae 
13 Dawmtrojiekbres/Pchek tekbray Barringtonia racemosa 

(tree) 
Lecythidaceae 

14 ??? Brownlowia tersa (shrub) Tiliaceae 
15 Basac/Omlann Bruguiera cylindrica (tree) Rhizophoraceae 
16 Basac Kroahom Bruguiera gymnorrhiza 

(tree) 
Rhizophoraceae 

17 Basacsor Bruguiera sexangula (tree) Rhizophoraceae 
18 ??? Caesalpinia crista (shrub 

or climber) 
Leguminosae- 
Caesalpinoideae 

19 ??? Calycopteris floribunda 
(climber) 

Combretaceae 

20 Dawmcheungtia/Pilpicht/Chompourey Cerbera odollam (tree) Apocynaceae 
21 Smairsor Ceriops decandra (tree) Rhizophoraceae 
22 Smerkrohorm Ceriops tagal (tree) Rhizophoraceae 
23 Dawmchheongpurs Clerodendrum inerme 

(shrub) 
Verbenaceae 

24 ??? Combretum tetralophum Combretaceae 
25 Dyerohatt Cordia cochinchinesis (tree) Boruginaceae 
26 ??? Derris trifoliata (climber) Leguminosae 

Papilionoideae 
27 Tatom/Chheu chhor Excoecaria agallocha (tree) Euphorbiaceae 
28 ??? Finlaysonia maritima (vine) Asclepiadaceae 
29 Pdaoondawk/Voirre Flagellaria indica (climber) Flagellariaceae 
30 Kann-kai/Dawmklai/Semornsakmot Heritiera littoralis (tree) Sterculiaceae 
31 Dawm-beus/Kabbaspreyteukbrey Hibiscus tiliaceus (tree) Malvaceae 
32 Krokosteukpray/Krongnungteukbray Intsia bijuga (tree) Leguminosaecae-

salpinoiddeae 
33 ??? Kandelia candel (tree) Rhizophoraceae 
34 Krognyeppka krohom/Krognyep- 

krohom 
Lumnitzera littorea (tree) Combretaceae 
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Annex 1 cont. List of Mangrove Species in Cambodia. 

N. Khmer Sound Scientific Name Family 
35 Krognyep pkasor/Krognyep sor Lumnitzera racemosa (tree) Combretaceae 
36 Chark Nypa fruticans (palm) Palmae 
37 Peng Phoenix paludosa (palm) Palmae 
38 ??? Premna obtusifolia (tree) Verbenaceae 
39 Kongkangslektoch Rhizophora apiculata (tree) Rhizophoraceae 
40 Kongkang slekthom Rhizophora mucronata Rhizophoraceae 
41 ??? Sapium indicum (tree) Euphorbiaceae 
42 Ampouthmar/Rompea chheu Sonneratia alba (tree) Sonneratiaceae 
43 Ampoukrohom Sonneratia caseolaris (tree) Sonneratiaceae 
44 Ampea Sonneratia griffithii Sonneratiaceae 
45 Ampea Sonneratia ovata (tree) Sonneratiaceae 
46 Porhteukpray Thespesia populnea (tree) Malvaceae 
47 Tabonsor Xylocarpus granatum (tree) Meliaceae 
48 Tabonkmao Xylocarpus moluccensis 

(tree) 
Meliaceae 

49 Tabann Xylocarpus rumphii (tree) Meliaceae 
50 Khontrianket sahmot (fern/herb ??)  
51 Voartrohkhuntek sahmot (vine)  
52 Voarsoandeik kmouch (vine)  
53 Nonoung sahmot (vine)  
54 Voartadet (vine)  
55 Rhumjeik sahmot Pandanus tectorius 

(palm/tree) 
Pandanaceae 

56 ??? Scaevola taccada (shrub) Goodeniaceae 
57 Vorprieng (vine)  
58 Phut-tria sahmot (tree/shrub)  
59 Thaw-sai (Thai)   
60 Lambit thalay (Thai)   
61 Phosai   
62 Thuk-kai   
63 Phat-yanman (Thai)   
64 Lang-katsaa (Thai)   

Source: IDRC, 1995. 
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Annex 2 Different Types of Mangrove Values in Cambodia. 

Description Gross value 
(US$/year) 

Net value 
(US$/year) 

Average value per 
user household 

(US$/year) 
Firewood 125,133 112,062 25 
Construction wood 23,659 23,659 18 
Medicinal plants 10,788 10,788 11 
Food 17,695 17,695 18 
Roofing materials 13,397 13,397 84 
Sub-total, forest products 190,672 177,601  
Crops 316,594 316,594 119 
Livestock 203,750 227,702 143 
Sub-total, farming 520,344 544,296  
Total forest products and farming 711,015 721,897  

 
 




