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1.
Introduction:

Myanmar has a wealth of natural forest resources since many centuries up to nowadays. The forest flora varying from subtropical alpine forests in the snow capped mountains in the north through dry and deciduous forests southwards. Dry forests in the centre and again Dry and Moist Deciduous forests downwards and tropical rain forests and tidal forests at her toe to the sea.


Teak is the most valuable species and its associate hardwoods are also valued among the tropical timbers in the world. The existing beautiful natural teak stands can only be seen in Myanmar. Together with the forests a rich diversity of fauna also possessed.

Three major drainage systems formed by the rivers - Ayeyarwaddy, Chindwin and Thanlwin and its tributaries flows from its headwaters in the north to south. Very useful for transportation, water supply and also lend their productive fertile lands. Proper river system and tidal forests serve as breeding places of various aquatic species to add the wealth of natural resources of the country.

In Myanmar like in many other tropical countries, the forest resources are of prime importance for national economic development and the same goes to conserve them. Natural resources provide both for domestic use such as food, shelter, fuel and foreign income for rural people which is 76% of the total population of over 52 million.
To bear the increasing population pressure upon on the forest resources due to more and more demands of domestic and export requirements, the proper management system which is Myanmar Selection System has been practised over one and a half centuries ago and the country is still wealthy with her natural resources.
2.
Forest Cover Status


The Forest Resource Assessment (FRA 2000) conducted by the Food and Agriculture Organization (FAO) in cooperation with the Forest Department (FD) of Myanmar had indicated that Myanmar is still endowed with a forest cover of 52% of country’s total land area of 676,577 km2 which is one of the highest in the Asia-Pacific region, while closed forests consists 37.4% and the open forests accounts for 14.9%. The status of forest cover of Myanmar is given in Table 1.
Table 1. 
Forest Cover of Myanmar
	Forest Category
	Area ( km2)
	% of Land Area

	Closed Forests
	252,939
	37.38

	Open Forests
	100,808
	14.90

	Total Natural Forests
	353,747
	52.28

	Shrubs
	107,232
	15.85

	Forest Fallows
	11,961
	1.77

	Total Open Wooded Lands
	119,193
	17.62

	Other Lands
	203,637
	30.10

	Total Land Area
	676,577
	100.00


3.
Major Forest Types

Covering a wide range of latitudes, topography and climate, Myanmar forests vary in type and tree composition. It constitutes of important habitats for conserving genes of plant and animal species, ecosystem and other living resources. Eight major forest types in Myanmar and their respective areas are described in Table 2.

Table 2.
Status of Major Forest Types in 2002
	Sr. no
	Types of Forests
	Area (km2)
	% of total forest area



	1
	Tidal Forest

- Beach and Dune Forest

- Swamp Forest
	13750
	4

	2
	Tropical Evergreen Forest
	55004
	16

	3
	Mixed Deciduous Forest
	134068
	38

	4
	Dry Forest
	34377
	10

	5
	Deciduous Indaing (Dipterocarps forest)
	17187
	5

	6
	Hill and Temperate Evergreen Forest
	89378
	25

	7
	Fallow Lands
	9983
	2

	Total Forest Area
	353747
	100



3.1
Tidal Forest 
Tidal forests are situated within the tidal limits and are found in the delta on sheltered muddy coastal areas. They are subdivided into a number of types depending on how much daily rise and fall of the tide affects the area. They occur in many parts of the world with similar situation and condition. The mangrove forests on the East African coast are similar both in appearance and tree composition to the mangroves.


3.2
Beach and Dune Forests

Beach and Dune forests occur along the coasts on sandy beaches and dunes. They are of little in economic importance. They are often characterized by an abundance of Kabwi, Pinle-tinyu (Casurina equistifolia).

3.3
Swamp Forests


Swamp forests are found in inland fresh water swamps on low lying alluvial land usually near rivers and lakes. The land is inundated for period during the rains. The forest is open and the trees scattered with small growth. Dense thickets coarse savannah grass are its characteristics.

3.4
Evergreen Forests



This is subdivided into three types.

3.4.1 Riverine Evergreen Forest: This forest type is situated along the banks of the streams and low lying areas of valley bottoms.
3.4.2 Giant Evergreen Forest: This forest is characterized by the presence of giant evergreen trees over a second storey of smaller evergreen trees of numerous species. This is the Tropical Rain Forest.
3.4.3 Typical Evergreen Forest: This forest type is characterized by a dense under storey of evergreen trees of numerous species or by a dense growth of bamboos such as Wabomyetsangye (Dendrocalamus hamitonii).

3.5
Mixed Deciduous Forest


These are the most important in Myanmar and it is essential for a proper appreciation and should be carefully studied. They are divided into three types. 

3.5.1
Upper mixed deciduous forest is situated on well drained hilly or undulating ground.


(1)
Moist


(2)
Dry



3.5.2
Lower mixed deciduous 


3.5.1.1   Moist Upper Mixed Deciduous Forest


This is characterized in lower Myanmar by the presence of the bamboos Kyathaung (Bambusa polymorpha) and Tinwa (Cephalostachyum pergracile). In Upper Myanmar north of the dry zone the place of the Bambusa polymorpha is taken by Wabomyestangye (Dendrocalamus hamiltonii) or Waphyu (Dendrocalamus membranaceus). Tinwa (Cephalostachyum pergracile), thus becoming the most typical bamboo of this type. This forest contains the finest teak with which is usually associated with Pyinkado (Xylia dolabriformis) and other valuable hardwoods. 
3.5.1.2   Dry Upper Mixed Deciduous Forest 


This is usually characterized by the presence of Hmyin-wa (Dendrocalamus strictus). In many places Thana-wa (Thyrsostachys oliveri) is also characteristic of this type and in Upper Myanmar may predominate over large areas. 
3.5.2  Lower Mixed Deciduous Forest


This occurs on lower ground sometimes alluvial and usually clayey and is characterized by a scarcity or absence of bamboos. The most characteristic form of the type is however found on the alluvial flats near streams. Here, teak occurs in quantity and is often pure and of large size. Other characteristic species of this type are Pyinma (Lagerstromia speciosa), Leza (Lagerstroemia tomentosa), Zinbyum (Dillenia pentagyna), Myaukchaw (Homalium tomentosum), Yon (Anogeissus acuminata) and Sit or Thitpyu (Albizzia procera).

3.6 
Dry Forest


It is usually found in places where the rainfall is under 50" and it is often difficult to decide where dry forest end and the drier types of mixed deciduous begin as the two merge gradually into each other. There are three sub-types.
(1)
Than-dahat Forest


This forest type is characterized by the predominance of the two species, Than (Terminalia oliveri) and Dahat (Tectona hamiltoniana).

(2)
Thorn Forest

In areas with rainfall of less than 40 inches the above type is displaced by thorn forest which is an open type of low growth characterized by the presence of a number of thorny species such as Sha (Acacia catechu), Tanaung (Acacia leucophloea) and Zi (Zizyphus mauritiana).
(3)
 Aukchinsa-thinwin Forest


This forest type is a somewhat rare type. 

3.7
Deciduous Dipterocarp (or) Indaing Forests


This forest type is characterized by the prevalence of In (Dipterocarpus tuberculatus) which may form almost a pure crop. In places Ingyin (Pentacme siamensis) and Thitya (Shorea oblongifolia) may replace in. The forest is then known as semi-indaing. 

3.8
Hill Forest


This forest type occurs on localities where the elevation is over 3,000 feet. It may be somewhat roughly divided into three sub-types.
3.8.1
Hill evergreen forest - This type is characteristic of high rainfall and resembles typical evergreen forest in many ways. The species are however usually distinct.  Species of evergreen Quercus and Castanopsis, Laukya (Schima wallichii) and species of the orders Magnoliaceae and Lauraoeae are characteristic of this sub-type. The forest usually contains large number of climbers and dense undergrowth.
3.8.2
Dry hill forest - This type occurs on drier localities usually where the rainfall is not so heavy. Characteristic species are Quercus serrata with several other deciduous or semi-evergreen species of Quercus and Castanopsis.
3.8.3
Pine forest - Pure or almost pure forest of Pinus merkusii and Pinus kesiya.
4.
Forest Resources


Myanmar is rich in forest resources. According to the checklist revised 273 families, 2371 genera and over 11800 plant species were recorded consisting 251 mammal species, 1027 bird species, 279 reptile species and 300 fresh water fish species.

Out of the flora, 2,088 big and small tree species, 85 species have been recognized and accepted as producing multiple-used timber of premium quality. Studies on the properties and utilization of the lesser-used timber species (LUS) are being carried out, and their utility extensively promoted. The objective is to increase commercial production and reduce the pressure on the premium quality timber. 
5.
Biodiversity Conservation


In conserving the biological resources wildlife takes the prime position wild plants and pure forests have traditionally been prioritized at the national level. Wild life conservation dates back to 1860 in which King Mindon set up a wildlife sanctuary of nearly 7100 hectares. In 1918 Pidaung wildlife sanctuary in upper Myanmar was established and since then protecting and conserving biological resources have been conducted all over the country. Today all together 42 wildlife sanctuaries with total area of 494011.7 ha respresenting 7.49 % of country's area have been established. The 1995 Myanmar Forest Policy stipulates to form a network of naturally protected areas up to 5% of the country's land mass. With regard to biodiversity conservation Myanmar has been collaborating with the following international organizations.
· Global Tiger Forum  (GTF)
· UN Convention on biological Diversity (UNCBD)
· Convention on International Trade in Endangered Species of wild fauna and flora (CITES)
· Botanic Gardens Conservation International (BGCI)
· The Cartagena Biosafety Protocol
· Ramsar Convention on Wetlands

· Kyoto Protocol in Climate Change
6.
Permanent Forest Estate in 2002

The status of permanent forest estate (PFE) in 2002 is shown in the Table 3. In Myanmar,  reserved forests(RF), protected public forests (PPF) and protected areas system (PAS) constitue PFE, both PFE and PPF are in almost equal status under the 1992 Myanmar Forest Law.
Table 3.
Status of PFE in Myanmar in 2002

	Category
	Area (km2)
	Percent of land area

	Permanent Forest Estate
	173,739
	25.68 %

	   Reserved Forests
	114,995
	17.00 %

	   Public Protected Forests
	  26,799
	  3.96 %

	   Protected Areas System
	  31,945
	  4.72 %

	Unclassified Forest Area
	180,008
	26.60 %

	Total Forest Cover
	353,747
	52.28 %


7.
Forest Cover Change

The assessments of forest cover at different periods are shown in the Table 4. Shifting cultivation, agricultural encroachment and illicit cutting have prime responsibility for the deforestation. 
Table 4.
Forest Cover at Different Periods

	Year of appraisal
	Forest cover (km2)
	Percent of total land area

	1925
	445,187
	65.8 %

	1955 (1st Appraisal)
	387,003
	57.2 %

	1975 (2nd Appraisal)
	356,656
	52.7 %

	1989 (3rd Appraisal)
	343,701
	50.8 %

	1997 (4th Appraisal)
	353,747
	52.3 %


Annual Change Rate 

1975-1989

(- 0.6 %)




1989-1998

(- 1.2 %)


Source :   FRA 2005 (FAO) 

8.
Plantation Forestry 

Myanmar initiated formation of Teak plantation as early as 1856 on a small scale basis. After noticing the changes of forest cover in 1980's about 30,000 ha of forest plantation have annually been formed since 1984. Plantation has always been the supplement to the natural forest management. It is adopted in the 1995 Myanmar Forest Policy that existing natural forest will not be substituted with forest plantations. The forest plantations are established on degraded areas only. 
9.
Protected Areas System

Up to April 2005, 35 wildlife sanctuaries and 6 national parks, constituting about 7.37 % (49,887 km2) have been formed and managed. Myanmar has intended to increase PAS coverage up to 10% of its total land area in the long run.  

10.
Conservation of Mangroves

Myanmar has more than 2,000 km coastline along the Bay of Bengal. Generally, it comprises the Rakhine, Ayeyarwady Delta and Tanintharyi regions, where mangroves are common. Due to expansion of agricultural lands and excessive cutting for fuel wood, some 385,933 ha of total mangrove forests of Ayeyarwady Delta are now being rehabilitated and conserved and one UNDP/FAO project under the Human Development Initiative Programme (HDI) has been implemented since the mid 1990s to conserve mangrove ecosystems through the promotion of socioeconomics of the local communities in an environmentally friendly manner. Activities undertaken for the conservation of mangrove forests in Ayeyarwady Delta area include; 

· Community forestry 
· Nursery establishment 

· Plantation establishment 

· Seed and seedling distribution

· Application of natural regeneration and gap planting 

· River-bank erosion control measures 

· Distribution of improved cooking stoves

· Provision of extension services

11.
District Forest Management Plans

Myanmar’s forests have been managed through the formulation and implementation of short-term and long-term plans. The forest management plans covering the whole country has been formulated in line with the modern forestry concepts. The plans focus on the production of timber and NWFPs, conservation of wildlife and wild plants, and social well- beings of local communities. The present plans cover a 10-year period from 1996-97 to 2005-2006.

12.
National Forest Programme

National Forest Master Plan for the entire forest sector of the country and Integrated Plan for Greening the Dry Zone of Central Myanmar have been formulated. Both are long-term thirty-year plans covering a period from 2001-02 to 2030-31.
13.
Conclusion


As Myammar is still a developing country and have to depend on agricultural income and natural resources, it had a long history and experience in conducting sustainable forest management system. One and a half centuries had passed by. To meet the increasing population’s demand and to earn income more and more, and with a concept to achieve success on environmentally sustainable economic growth had to face many difficulties.  

One of the highest natural resources bearer in the Asia Pacific Region is combating with the desire of economic development of her own people. On the other hand to conserve the natural resources and to stand on its principle is another importance of its pride for the long history of conservancy. 

For the forest itself and those who concern for its future more new modern concept, technology know-how and economic assistance are needed and also for the Asia Pacific Region for environmentally economic growth that is Green Growth concept. 
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