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1. INTRODUCTION

In the Philippines, being the maritime nation, boasts with 7,107 islands with a coastline of 36,289km is
dependent on 8 major extent on a heaithy coastal environment. Indead, Phifippine coastal areas and
saas have served as the lifeblood of communities near and far for hundreds of years if nol thousands
of years. Tha Philippines was said by “experts” to be endowed once upan a fime wilh inexhausiible
coastal resources. However, it is now on the verge of irmeversible descent. The public aftributes this
condition dus to excessive pressures exerled by ever increasing population, unscrupUious
exploitation, industrialisation and lack of ecosystem appreciation

2, MANGROVE DISTRIBUTION

The Philippines is a large archipelago of approximately 7,107 islands, with a coastline of 36, 289%km ~
third longes! in the workd, B22 coastal municipalities and 74 coastal ciies. These coastal zones are
naturally endowed with resources of great socio-economic and ecological significance, mainly the
reasan why historically, cities grow rapidly along these areas. Coastal zones became centres of
social, economic, recreational and other activibes, making it vulnerable to man-made pressures.
Coastal zones should have been maintained to sustain its environmental services to Include food
source. shareline stabiliser, wikdlife habital, natural breakwaler and spawning/breading grounds of
aqualic species. Among these major ecosysiems, mangroves occupy a highly strategic position in the
sconomy and ecology of the coastal areas in the country. The largest remaining mangrove areas ang
located in Palawan and Quezon in Luzon, Samar provinces in the Visayas, and Zamboanga del Sur,
Zamboanga Sibugay, Surigao del Norte and Sulu provinces in Mindanac as shown in Figure 1.
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Figure 1 Mangrove distributicn in the Phifippines.

According to Tomlinson, (1986 as cited in Ong, et ai., 2002). 35 of these species (1 hytarid, 1 variely,
and 33 species) and sevaral associate species are found in the Philippinas. In term of distribution of
number of marine species among coastal ecosyslems, mangrove communidy has 370 specas
including seagrass, seaweeds, corals, other invertebrates, fish. mammals, and repliles (DENR, 1998),

Reversing Environmental Degradation Trands in the South China Sea and Gulf of Thailand
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Based on the survey conducted, as of 1984 a fotal area of 232 065ha of mangrove forest in the
Philippines were recorded as cited in Philippine Forestry Statistics with geographical distribution par
major islands shown in Table 1,

Table 1 Mangrove forests areas of the Philippines

Category Luzon Area Visayas Area Mindanao Area | Palawan Area | Tofal Area

in Hactares In Hectares in Hactares in Hectaras in Hectares
Regracuctive: Bush 2,503 53,583 23 652 2,815 113,083
Yairg growlh | 14,186 1,226 84,471 8,200 1L 08
CHd growth E . 4,582 LRI BT
Total 16,769 64,119 112,745 37432 232,085

Souren: Favest Maragement Bureaw, 1984

Of the estimated total mangrove forest area, approxdmately 49% is classified as reproductive bush,
47% as young growth and 4% as old growth. The major genera are of the Rhizophora, Bruguwiera,
Avicennia, Xylocarpus, Sonneratia, Heriliera, Cenops, Excoecaria and Nypa. Most of these are timber
yielding, while Xylearpus and Cerlops are used for the extraction of dyes and Nypa is used for
thatching leaves and lapping of juice for brewing alcohol,

In view of the draslic decrease of mangrove forests from 450 000ha in 1920 to 232,065ha In 1984, the
Depariment of Environment and Natura! Resources of the Philippines, adopted few conservation
measures. Fresidential Decree Mo. 705 was promulgated which enforcas: (1) a seed tree method of
sihviculural system for mangroves, wherein 20 seed trees per heclare are o be retained:
(2) adaptation of 50-year rotation; and (3) regulation of annual aflowable cul. Besides these
thousands of hectares of denuded mangrove areas in the form of open mudflate, sandy beaches
and mine tailing areas are available for restoration. Small-scale afforestation with specles such
as Rhizophora apiculsia, Bruguiera cylindnca, Avicennia officinalis and Ceriops taga! has been
undaraken at various sites of the country.

The forested mangrove area has decreased greally from an estimated coverage of 450,000ha in 1918
to less than 120.000ha in the late 19080s (DENR, 1988, 1998). The most rapid decrease in mangrove
coverage occurred during the 1860s and 1970s when national pelicies encouraged the expansion of
aquaculiure. Today; fishponds cover about 289,000ha; most of which were formerly mangraves thus.
and the culprits of mangrove degradation was due to conversion of mangrove arsas info shrimp
farming/aquaculture. It was revealed that for the perlod of 1967-1888, the average rale of decline was
about 8,000ha annually.

Mangrove stands remaining in the country are mostly found on the southemn and westem provinces
and islands of Mindanao, eastern msland provinces of the Visayas and the whole islands of Palawan.
Less than 5 percent of existing areas in old or primary growih Torest is found in Palawan. Most
mangrove forests in the Luzon and Visayas islands are secondary growth or in plantafions.
Mangroves are now of much lower quality and cover less than one-third of their criginal range,

Based on the satellle pictures interpreted by the NAMRIA which had been used as the statistics for
mangroves in the Philippines, the reported total mangrove areas are 248,813 hectares. The major
regions whera substantial mangrove areas are found are presented in Tabile 2.

Table 2 Regions and pravinces where concentration of mangrove stands are observed,
Regional geographic location Tatal regional Provinee with masi Mangrove
in the Philippines mangrove area (ha) mangrove area in region forests (ha)
_%_‘Eul__.lllmklrn Liazon 8.3z 5 Palawan 54143
Auboramous Region of 46 218 Sulu 24,70
Bzstim Mncanas
Eastamm Vidayas 16,264 Samar 18,337
Morthigasiem Mindanzo (CARAGA) 2873 Sungan del Hora 16,823
Washam Mindanao 223 Zarmboanga dol Sur 11,681

However, infermation shows that there is inconsistency in the presentation on the extent of mangrave
forests in the Philippines. It had been reparted there were less than 120.000ha in 1998 contrary o
whal had been stated in the previous paragraphs.

Reversing Environmantal Degradation Trends in The South China Sea and Gulf of Thalland
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With the foregoing result of analysis of the satellile pictures, the DENR is presantly validating the
reported mangrove stands in all the 64 coastal provincas of the Philippines. Latest records reveal
thare are provinces especially in the coasts facing the South China Sea which were not detected in
the satellite imagery but ground validation shows there are small patches of mangrove stands in such
provinces, These are the provinces of llocos Norte, Zambales, Bataan, Pampanga and Bulacan, al In
Luzon. The reported 248 B13ha in 2003 can increase to aboul 300,000ha when ihe ground validation
is completed. Moreover, the mangrove statistics afler 1268 were projections which had been
constantly decreasing due to destrucions and on the conversion of some areas fo olher uses,
specially for prawn/fishpond purposes and for charcoal and fuslwood production

From 1920 o the present, there had been an increased plantation estabishmant of mangroves in the
country. Thare were international supports for reforestation with (he assistance of the ADB, JBIC,
USAID, WE, fo mention some, olher banking institulions, non-government organisations, academe,
people organisations and individuals who had contributed much to the increasa in mangrove forests
naticmwide,

One documented accomgplishment of coastal communities is whal had been initiated by an old man in
Banacon Island, Getafe, Bohal (Central Philippines). He started planting in small patches in 1857
which was followed by his neighbours when they observed the good effect in increasing fisheries
production in their area. That small island of Banacon which is about 15ha of land area has now man-
made mangrove forests of about 500 hectares, That old man, because of his initigtion to star
mangrove reforestation in that small island, received some awards, one of which he received from the
Food and Agriculture Organization of the UNDP in Bangkok in the mid-90s. The same mangrowve area
s now @ show window where interested organisations, groups of fisherfolk and Individuals often
frequent to see for themselves the successiul contribution of an old man who led his neighbours
improved the mangrove ecosystem in a small fighing village.

Species composition of mangraves In various regions of the country

The composition of mangroves in varicus regions of the country representing sixly four (B4) sites
revealed Rhizophora apiculala is the most dominanl mangrove species, followed by R. mucronata,
Avicennia marina Soaneralia alba and Cerops lagal, There are twenly eight (28) true mangroves
species and thirty four (34) mangrove associates. The samples in each region are in the onginal
Coastal Environmental Programme, or Coastal and Marina Management Programme siles now
including those sampled in the UNEP/GEF/SCS Project.

it could likewise be deduced that there are more representative true mangrove species and
associates in Cagayan Valley (Northern Luzon), Quezon, Palawan, Westam and Central Visayas.
Because of the imited number of samples in Mindanao, the values were (ikewisa low. Studies an the
composition of other areas especially in the natural stands remaining expectedly can enhance the
information. Another activity which should be underaken is to gather more information on the
menstruational attributes of mangrove stands to have an indication of tha productivity of these stands
based on productivity of timber and ather major products derived from mangroves, This, however, is
nat an immediate prianty since harvesting of timber for lember is totally banned by the government.

3 THREATS TO MANGROVES

In the Philippines, mangroves are among the major maring ecosystems, which include seagrass and
coral reefs, which have suffered the extensive damage and greatest degradation because of their
relative inaccessibility and long history of conversion lo aguaculiure ponds. Estimates of the country's
mangroves were not made until 1918 although ponds were already on record since 1863. The former
comprised not only primary and secondary forests but also vast stands located near Manila af
Rhizophora cultivated Tor firewood and Nypa shingles,

In recen! times, over-exploitation and destruction of mangroves due to human activities have caused
heavy damage lo these ecosystems worldwide. Mangrove scil s generally marginal for agriculiure,
yet conversion of mangrove land for agnculiure is widespread. In several pars of the world
mangroves have been destroyed to creale shrimp, ponds which cannot sustain their producton over
time due to acid sulphate soils, viral diseases, etc. Mangrove destruction |s also due to a variaty of
oiher reasons: the need for fuel wood, oil prospecting and production, conversion 1o cattie ranching,
gsalt industry and coastal development everywhere (harbour, urban and industrial develocpment,
airports, power plants and others). International and national demand for mangrove forest resources
and land Is at presant one of the main causes of the destruction of mangreves. Poor polices and

Raversing Environmantal Degradation Trands in the Souwh China Spa and Gullf of Thaitand
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lagislation (lack of enforcement) also confnbute to mangrove desiruction and degradation. This is
partly due to the facl thal informalion on mangroves and their imporance s oflen lacking or
inaccessible. During the last decade approximately 1,000km? of mangroves have been destroved
annually, Mangroves are not wastelands and their destruction, for whatever purpose, invariably
results in ecological degradation and social impoverishmeant of local people. The restoration of
degraded mangroves can be extremaly castly and tima-cansuming,

Al bictic and abictic factors acling on mangrove ecosysiems vary between and within countries, Chwer
and above this, anthropogenic factors have induced changes in almost all the mangroves of the
warkd, predominantly in a negative manner. Significant changes of all sorts became Ncreasingly
damaging during the second half of the 20" century. The changes have affected the distribution,
extent and heaith of single mangrove species and of ihe ecosystems as a whole, The coastal zone
everywhere in the world is extremely dynamic. f may be described as a chaotic system where an
infinitely large number of varables are in constant and relentless interaction. The chaotic natura of
coastal zone systems makes the impact of changes hard 1o anticipate and often dramatic.

kMangroves are home to many marne fishes and provide livelihoods for millions of people, but the
opinions of local residents regarding their management have seldom been sought. Public awareness
regarding mangrowas and their conservabion is often lacking. Thus, it is an urgent need to brng
peaple and nations logather o apply the knowledge and wisdom of experience fo use the mangrove
foresl judicioushy.

Offshare fisheries are of considerable impordance in the Philippines, Thare have been fow studies 1o
faok al the effect on mangrove loss, although anecdotal evidence suggests there have been reduced
vields. Mangrove forests used to be source of lanbark for the tannin extract indusiry, while now there
iz litthe or no commercial extraction of timber and mangrove wood is widely used locally for fuel,
charceal and for the manufacture of poles and piles. There has bean some mangrove afforestabion,
notably in the Sulu Archipelago and the Central Visayas, including Negros, Bohol and Cebu, much of
this carred oul at the local and community level. Research inte afforestation methods i also
underway. Traditional or non-destructive fishing within mangrove areas is still important, notably in
Bohal, Sulu, Tawi-tawi and Cebu. Target species include shelifish and crabs as well as fish caught by
net or line. The greatest loss of mangrove areas has been causad by the development of large areas
of brackish fishponds, increased from 90,000ha in 1252 to over 210,000ha today. Mangrove
reciamation for agriculiural or urban development iz significant in some areas. Although some
legisiation exisis for the prolection on mangroves, for example all of the mangroves of Palawan and
ofhar sites have bean declared as mangrove farest resarve; there is still evidence thal such protection
i& naot effective on the ground.

Fesearch according to Ong, ef al. (2002), & few pristine mangrove areas were re-discovered because
af their relative inaccessibility (e.g., Aurora and |sabela provinces, and Dinagat-Siargao Islands in
Surigao dal Nore) and peace-and-order threats (e.g., Westem Samar and Sta. Cruz Istand in
Zamboanga City), Even a very small forest patch, such as the ¥5ha mangroves of [bajay, Aklan
(the larges! contiguous mangrove in Panay [sland), can feature as many as 20 mangrove speces,
a further confirmation of the country's remarkable mangrove diversity

Mangrove decling of 120,0000ha from 1984 [0 1985 mavbe lraced o exploflation by coastal dwellers
amd conversion o agriculture, salt ponds, Industry and setllements. However, aquaculture remaing
the major cause — arcund the word, half of the 279.000ha of mangrove lost from 1951-1988
were developed into cullure ponds, Ninety-five percent of Philippine brackish water ponds in 1952
up o 1987 were derived from mangroves, Mangrove = o = pond conversion and its altendant
socho-economic changes have been documented in detail for the wvillage Lincod in Maribofoc,
Bohal and for the Municipality of Batan. Province of Aklan,

Pond construction was also the culprits of the mangrove degradation; its pesk ocourred in the 19505
and 19602 al 4,000 1o 5,000 heclares per vear with the government incantives in the form of loan, The
Fisheries Decree of 1975 (P.D.704) mandated a policy of accelerated fishpond development and A0,
125 extended 10-year fishpond permits and leases lo 25 years, During the Shrimp Fever of the
18980s, pond development again increased o4, 700 heclares per year,

Roversing Envirenmaental Degradation Trends in The South China Sen and Guif of Thailand
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Ancther widesoread mechanism by which mangroves have been lest from the public domain is when
local residents or even oulsiders stake dlaim on mangrove areas paying to municipal governmants a
real estate tax, Bacause local government are hard — pressed for cash, they accept taxes without
checking whather the status of the given area is forest reserve, profected mangrove or alienable and
disposable (A&D). These claims are generally handed down ta family members or “sold” 1o other
parties. A prerequisite to legal ownership through issuance of tilles is having tha area declared A&D
ty the govemment, |f the interested parly has adequate fmancaes, And 50 MAany Mangrove areas
passed from government jurisdiction to private hands-through de facte (real esiate tax) and or legal
MEans,

According to Dixon's work {1989) as cited by Melana et al. (2000), valued a complete mangrove
ecosysiem at USS500 to 1,500 per heclarelyear, This represents the minimum monatary value that
wauld be lost when such mangroves were converied to other land uses.

Various mechanisms both natural and human-induced activities commonly destroyed and degraded
mangrove ecosystam. They are subjected 1o many bisdogical, physical and chemical stressas
hecause of public ignorance of the capabilies and limitations of mangrove forests including poor
valuation methods to quantify non-market goods compared to cos! accounting avaitable for
residential, commercial and Industrial development. The mangrove ecosystems are Increasingly
threataned and under various kinds of pressures: Increasing population, construction, development,
tourem, aguacuiture development, including short-term management policies and programmas.

Apart from the human impacts and natural threats to the mangrove ecosysiems they ware alz0
subjected 1o various land use. The root cause of these threats is fallures of existing management
syslem o inchede;
information faflure — Failure to appreciate the full ecological functions of mangrove ecosystam
a5 wall as their biological basis;

_ Market faflures — Fallure 1o correctty value the mangrove ecosystem or where the cosl ano
benefits do not coincide and where the mangrove ecosystermn is sacrificed due io thew
non-markel valuation; and
Interventian andéor palicy fadure — A policy resull from ineffective governmental interventions
to comrect market faflure in the form of subsidies, credit and inter-sectoral policy inconsistency.

4. ECONOMIC VALUATION

In deciding to maximise economic gain from mangroves, discussions usually focus an the “economic
rent” which should be chargad to users for afernative uses of the habitat area. In one resaarch effort
lo determine an optimal system for leasing out mangrove areas for fishpond use, three
management scenarios were compared: (i) mangrove plantaton; (i} managed naterally regenarated
mangraves; and (i) unmanaged under-stocked stands.

The value of wood products from mangrove plantation genaralas mone revenues than atemalives
{Iiy and (i} but for practical purposes, scenarnio (i) was recommended as a basis for economic rent for
mangrove habitats converted to fishpond the higher value in all three options is not the wood products
bt the fish products (US5538(ha) dependent on the existence of the ecosysiem. This amount can be
considerad as a minimum economic gain from a healthy mangrove ecosystem as shown in Table 3.

Table 3 Estimated net annual economic value of Philippine mangrove areas for diffarent levels af

management,
Wood producis Fiah preducts Tatal
A of K [USEhaj (USEhal [USSiha)
i) Mangrove plartaton 158 538 584
i} Managed nalurally regenerated a0 538 638
ffify Urmaanaged undar slocied slands 42 538 580

Nita- Wioad harvest vafie based on avemgs prce of about USST2m’ of wood: fish products based on average annual weigh
af fah g shimpfa associsted w' mangrove Greas and an averape pice of LSS0.50%g, vales hased on Phipyne
pesas, UISST waz eqial Io 26 press i 79407
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5. INSTITUTIONAL ARRANGEMENT AND NATIONAL LEGISLATION

The DENR has jurisdiction aver mangrove resources as provided for in P.D. 705 or the Forestry Code
of the Philippines. Various issuances enacted pursuant to PD 705 include; DAD 15, 1990, on
mangrove comversion and conserdation; DAD 96-20, 5 1990, on awarding of mangrove stewardship
contracts; and DAD 76, 1987, on establishment of buffer zones in mangrove areas.

The Local Government Units (LGUs) were also given jurisdiction aver specific aspects of mangrove
management including that of conversion, as well as implementation of community-based forestry
projects (including Integrated social forestry projects) subject o the supenvision, controd, and review of
DEMR [(R.A, T160, Sec 71 {2} {i), (0} The periineni guidelines to the effect the devolution of these
functions are spelled out in DAQ 30, 1990, Community-based forestry projects refer io DENR
devalopmant projects involving local communities, which include the integrated social forestry
projects, family, and community forestry Programmes, and other similar projects. On the other hand,
the management, protection, and development of all ather areas cutside communal forest remain with
DEMR.

The Community-based Forest Managemant Agreament (CBFMA), E.O. 263, 1995 ard its IRR as
cutlined in DAQ B6-28 provided tenurial instrument available for communities who wish 1o manage
their mangrove resources, The CBFMA integrates all other forms of tenurial instruments devaloped by
the DENR including the Mangrove Stewardship Agreement and the Community Forest Management
Agreement [CFRA),

Cutting of all mangrove species is prohibited undar BoA. T161: “An act incorporating certain sections
of the Maticnal Intermal Revenue Code of 1977, as amended, o PD 705, as amended, otherwisa
known as the ‘Revised Forestry Code of the Philippines’ and providing amendments thereta by
increasing the forest charges on timber and other forest products.” The law does noi provide any
exemption

There are some incentives provided 10 people's organisation (POs) for participating in CBFM
Programmes. These include: (i) exemption from paying rent; (ii) exemption from payment of forest
charges as per RLA. 7161, {iii) consuftation by govermment on all proposed projects affecting CBFMA
area; (iv) preferential access to DENR financial assistance; and (v) all incomes and proceads from
susiaginable management of forest resources will rebound to the benefit of the CBFMA holder,

6. MANAGEMENT PERSPECTIVES

The keys for attaining productive and effective mangrove restoration efforts can be effectively
achisved through: (a) understanding of the ecology and morphology of mangroves; (b) environmental
requirements of suftability of species; (c) economic and ecological value of mangroves; and (d) the
degree to which they are currently damaged by human activities. This particularly done considering
that the management and conservation of mangroves is effecled by a need for a variety of policies
and tha ways these policies affect the mangrove. They ranga from indirect (unsustainable exploitation
of mangrove résources) to direct effects. In addition, the laws related 10 conservalion, managemanl
and ulilization are nol oflen efectively enforced; hence, coastal law enforcemeant companent should
be strengthened to be an effective tool for implementation of conservation and protection policies. In
general, change in the use of mangrove systams has been undertaken with inadeguate consideration
of the goods and senvices, Over the vears. palicy changes had shifted continuously. These policies
need to be identified and their implications be fully analyzed so that appropriate adjustment or refarms
can be instituled

Therefore, this calls for reform of the policy and Instilutional framework for mangrove management o
creale wider participation in the management processes. The implementation of appropriate policy
instrument and machanisms s neaded that could curtall sustainable management that undermines
the efficiency of resource use and devalopment.

At this point in tima, we must review and harmonise existing policies and establish new policies that
identify sustainable management as the overall framework across all sectors towards integrated
acosystem management approach. Intersectoral relationships as well as the economics, social and
biophysical and emvironmental aspects must be fully recognised and duly considered in any
development activity to minimsse mangrove probéem or confiict, Hence, policy goals must recognise
the diversity of interests related to the conservation and management of mangroves to include as
fhaliaws:

Rewarsing Ervironmental Degradation Trends in The Sewth China Sea and Gulf of Thaitand
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Socio-economic aspect

Any developmental programmes needed by the coastal inhabitants should be priontised;
Moed 1o integrate aconomic and ecology to quantify the manstary values of mangrove
ecosystem;

Build an local people’s awarsness of mangrove consarvation,

Stewardship agreements should be izsued primariy 1o coastal communities; and
Joim-vanture programme andfor sharing should be promoted as a management scheme,

Ecological aspect

Litifisation of mangrove resources should be based on the sustainable limids of particular
MAngrove areas;

All mangrove forests should be brought under sustainable management,

Al management efforts should be focused on the prevention of degradation rather than
restoration;

Maora realistic economic valuation of space and resources within mangrove ecosystems;
Integrated assessments of the environmental and socic-economic costs and benefils of
alternative usas of such systems; and

Research on mangrove ecosystern that is, sclentific information and dafa to include
studies of human habitation ard tradifional uses of mangrove ecosystem n order to

evaluate actual and polential use of the resources from both the natural and social
sgience perspactives.

PROGRAMME OF ACTIONS

Promote public awareness of mangrove forest issues, Public awareness should be
intensified through Informalion, Education and Communication {IEC) sdvocacy and
promaoting the infringic values of mangrove ecosystem o ba perceptive on the protection
and conservation programme of the government. s central tenat is to promote the rights
of local coastal peoples, including fisherman, in the sustainable management of coastal
emvirons.

Participation In management decisions Is essential af all levels. This builds up the
botiom-up model by encouraging local level o form management associaions and
become the effective managers of their coastal resources

National agencies with jurisdiction over coasital resources need to assisi LGUs and
provide technical support. The capacity of local governments 1o manage thair coasial
envircnments and resources is limited, thus, they nead technical guidance to meror in
order o achieve significant cutput facilitated by natonal agencies.

Collaboration and synergy among agencies is essential. Integration and collaboration
of all institutions with a mandate and concern for coastal resource management.
Fartnership management of mangrove rescurces including local communities and NGOs.
Collective and sustamed efforts by government and the people concemed must be
fostened

Mangrove policies and LGUs should be based on 8 comprehensive approach
Improve legal machanisms o contral mangrove misuse, Develop adequate paolicy and
legisiation o protect mangrove resouwrce and on ensuring adegquate enforcemant.

Multi education and communication siralegies are required fo build & wise base
support for CRM. Management efforts should first be directed towards winning the
hearts of coastal communibies people must be onented first for better understanding the
isswes before they will take action 1o solve them. This could be done through networks of
constituency groups to suppor inittatives, thus ensuring better sustainability of efforts

Proven technical inferventions must be pursued and applied appropriately. The
viable coastal managament interventions must be pursued, such as integrated planning,
habitat protection and management improved law  enforcement, environmentally
sensitive livelihood options and athers,

Roversing Envircnmental Degradation Trends in the Sowth Chine Sea and Gull of Thallapd
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Annex 1 Scigntific names, family names and some common names of rue mangroves and
associates in the Philippines.
Mo {rmmnﬂﬂmuﬁmhﬂ Fomily KA
1 oo mesana Mimosacs e
2 Acanthus sbracieafus Acanihaceas gl
3 lAcanthos defobus Hiconfaceas | Cha ki i
4 Acroshichum awem Plandaceas L imguic
5 Acmsfichum saeciasim Pandacess
i |Aegiceras cormiculafum Segping-gapging |
7 |Aegiceras Mordum o Tinduk-findukan
& |Asgiceras (arata yrsinaceds
9 |Alzforus macrophyla Moracaas
10 [ Avicemnin aucalypifolia Aviceniisceas
11 |[Awvicennnia adha Avicanniacean 5]
12 |Avicennis lanata Avicenmiacess |H.-,pr
13  |Avicannia mavina vicemracean f
14 ldwvicenniz maning var, ramphlang Avicenmacaie apl
15 |Aviconnia officinmlis wicemmacaae Api-api
16 |Bamnglovid asiaics AAceaR
17 i TS _popiivilacege {
18 |Brownloiva isncoolata Tiiacean AT
148 i |Rhicapheracees tan lafmki
20 wiava gimmrorrhiza ]mrtmphnm:m LRI
21 |Bruguiers parvillars Lﬂiﬂ.ﬂ_ﬁlﬂm Langarai
22 @!nﬁn saxangula hﬁm gan
23 pCansmipiiis crisly {Fabacgan deaivambitst
24 \Caaswipinag nuga |Fabaceas isapl
25 RCampdisiansan philipainense RO @:M
M [Canfrosama 40 ‘Lm &
27 |Cerbers manghis L Apacymacag DB
H iCeri / Rirzophoracean Tangai
7 |Cerigps decandra Ridzophoracass |Malatamgal
3 |Chramalsens odoraia |Euphorbiscese
31 |Clerndendrom siahonosaathug Varmhanaceas
32 |Daris drifolale Fahacens |Mangasin
31 |Dalichandvone spaiiaces e Ti
3 |Excoscania agaliocha arbiscess Bufa-buty
36 _|Flagellaria indica isgeianaceae
36 |Biochidion o Euphortincase {Pampal
A7 [Ginchinion mndorenss Cuphovaceas
38 _[Haritiers Worafs Sierrulacs s ungan lals
38 [Henhws spbabch | Sheculaceese
40 s hilisceus Lakaceas Wialubago
L%ﬂms Logueninsas pod
_!.? @ mfusa Laguminosse ol da
43 ].Ipmm pEE-CaTEE Coamvalvulmddg jambayang
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Annex 1 conl.  Scientific names, family names and some common names of true mangroves and

associales in the Philippines.

W i mlpplﬁmmﬂm Family Common name
& Wodile cwnidel [Rivizephoracess
45 [Mlsinhowia hospiin lSI'l.-."n.durnuu Tian-ag
A6 |Lumnitzera Nitorea Combvratacaas Tabay
A1 |Lumnidzeva racemoss Caonbraiaceas Kulas
45 [Mafodus I Euphoruaceas
&0 [Maorinds Grachealy RUE Atage
S0 |Nyps frstieans |Palmae Hipa
1 |Oncosperma figiara PEMSE Antbong |
53 |Osbornia ochodanta |ifpriacear Tavalls
53 |Pamdsngs feaciones L F R e T
54 |Pamphis ackiide U fhracesa Harntigl
55 |Phanars indegrifaba ansapiLaneas
56 |Piuchsa indica Cevmpoaag Halmpin
EF  |Pongamia pianali Fabacnme Banl
58 _|Prosopis woalans | FQuTISaE
53 |Rhizophora aplcuiata |[Rhizophoracese Bakawan lalaki
&0 mucronata \Rhizophoracess \Bakauan babie
61 hizophora siylosa itophoracess h.llrl.rl banghau
B |Rivropora lamarckai BRI R
B3 |Sapim indicam AT
B4 |Scyphiphons hyaropiacdd Rubacean itan

|65 _|Sesuvium portuiacastrum Airnaceas
5 Sonporania alba Sonneratizcean ﬁl‘
BF_ \Sonnardla cassalarns Sonneratisceas Al
&4 &l:_@hmm CLYTINgY ApCayTiaieas
B4 1Tu.rmmrrﬁ:-m'1urr1:l.n e Visrbigruaco
0| Terminals catappe Combretaceas Taiisay
71 |[Thespsso pogidsas Maivacean |Eaniio
P2 | Thaspasia popudrspidss faivaceas
T3 | Tnsoimora susimdnsian Maipivgiaceas |Birranisd
T4 |Xylocarpus granatum [ — Tabigi
75 |Myfocerpus molvcoensis Pl i |Plagan
7B _|Kylocarpus rumphil Moitacoan
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AnNEN 2 PaGE 1

Annex 2 Mangrove species known to occur in the Philippine Islands [CEP/CMMP Sites
inchuding UNEP/GEF/SCS).
Regions
Phillippine Mangrave Spp. Firg-
Mo | (resiShrubdVinaGrasses! Family ek 2 4|56 7 LIEIREY il
L [ ACacis famesans MAEGCRIE jarama i 3
‘F Acanthus abmclealis A ranihanceas Rigbau & 1 114 13
B [Acanthus Moo Acanianceas  [defiuano a i 8
Il- Armshchim auveum Frondacoat Jiagaia P 3 .
B [Acoslichum speciasum Praridacean 1 2
F | Aegiceras commiculatum Myrsinacess saging-saging 10 glelqlz 28
I‘r Asgicerss fordum Myrsinacesa Tinduk-
Tindukan 3 7|s[1]3 2 a0
P Apgicaras lanais [Myrsinacess 1 3 "
Afafonis macropipla APCCyNECRAS o
110 |Aviconiia evcalypiifoda  Awicenmibcess o
11 |Avicannnia alba Avicanniacess  [ungalan putl 1|2 F
[z [avicennia lanata Avicenniscese  [piapl 1 3
[13 |Aviconnia marina Avicenniacese  [bungslon putl | 4 |4g v|sl2le 2 &0
ha .hﬁ;uuﬂl-'ﬂm var, Avicenniscean |p|l|:l: ; : "
15 |Awicanniz officinaiis Avicenniaceas  |BpE-aph 1 sl5/3ls 1 8
16 |Barringlonia ssialica |Bamngieniaceas  |bulong - i 3
1T |Bamngiona rmcrsd Bammginaceae bl A B
18 |Brommlowda EBncsckly mrgloaigceas  maragaman o
19 |Bruguiera cyfindrica Rhizopharacess  [pototan lataki | 4 | 5 glslila 1 23
20 [Bruguiers gymnorrhiza  |Rhizophoraceas  |busain 8 7isl2|2 1 -
71 [Bruguiesa panifiors Riizophoracess |lu15|m| 5 5lalq 17
e iora sexangula Rhizopharaceas  [Pototan 5 slalalz ilz2] 2
k3 |Cassaling crsta Fabaceae [kambibe 0
24 [Capsalpin nugs Fataceas |sainil 11 » 13
s Camprasimon phiporanss [Bombsracesn QA -JApas alsl1 1 11
[s [Contosema sp | eguminosas 1 =
(2T | Carbera mangtas L A nOCyn N F-arllt:-ql 5 B
2 |Cviops tagel Pemphonouee " 12 slala|2 alz2]| o
28 |Ceviops decandva |Rhizopharacess  malatangal 11 slsi1ls 1 31
B0 (Chmmaliena oot [Evpnortiacear 1 2
1 |Cleodendrm Verbenaceas T_
Wm
32 |Pars fnfodals Frbaceas hmquu:in 7
3 [Doiichandrone spathaces  [Bpnoniacaas il 5
34 [Excoecaria sgmiocha Euphorbiscess  fhuta-buta 12 218l1]e 1] 2
Flagiiiars indica R e B AR 1 2
B6  [Glochition rals [Euphortiacess  |dampol = a
b7 |Glochidion mindorense [Euphartiaceas 1 1
8 |Heneva Dvels Starculiacean dumpan i 11 2 il4 1B
D |Haidem ayimilica Starculidceas 2 o
po Hihissis BNl Malvgoams malubaga B 5 13
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Annex 2 cont. Mangrove species known 1o occur in the Philippine Islands (CEPICMMP Sites
including UNER/GEF/SCS).
|
Philippins Mangrove Spp. Cofmmon Fre-
Ha, ﬁmm;mmuﬂ Famity riiie 1|2 ey
1 Yrtsi biuga L e T S 0N ipdl 0
42 r5e mofuea LEgumnases ifail Lo 0
loomea pas-Capres Caralvalaceas  Hambayong 8 it
Eh’mﬂh cardal Rhzopharacess 1
Iﬁ Miewnbawa hpsnda  Stevcrbacasa tan-ag 0
[qa Lumnitzers [ilorea Combrefacese  [tabau 2 18
M7 |Lumnitzers racomoss (Combretacean  [uulasi 1 1R
fu Mailahus pagmilans - 2
48 |Mainda bracteata Rubinceas 1ls &
l!-ﬂl Wypa Fruticans Paiman nipa 1 (14 24
[51  [Oncospema tgiars Paalrtiae anibong 0
[52 ‘Osbomis octodonta Myriacoas ftaualis 2|5 17
[53  |Pandanus smctanius Pardaracosa 1 1o 12
[ [Pamptis aeiduila Lythracess banbgi 5 ik
Fﬁ Fhanors infegrfpds Comsalpinicaaeg %
|u Fluches indica Lnn ComposiTas kalapr 3
FI' Pongamia pinala Fabacass foasi ila in
P8 |Frosopis vianans Waguminsas 2
[52 [Rhizophora apicutats [Rhizophoraceas [akauan lalaki | 5[4y 82
iﬂﬂ Iﬂm‘m«' mucromats  |Rhizaphoracess m-u-n
a |8 43
1 Pﬂ.lomm shyiosa Rhizaphoracess auan
Eﬂu 14 2r |
E |nu+.mpum famarchal] Rhizophoraceas 8
FE- }Sm-um Ingtcum Rhamnacean
Scyphiphora [Rutnacean st
r‘ ﬁ;nﬁnp-‘mﬂuu 11 5 1 M
[B5 [Sasuvium porfulacasiun  Aisoacase dempalii 1 3 4
E Sonneratia alba Sonnaraliscess  |pagatpat ¥ 4 o
[f7  [Seaneratia caseotaris Bonneratiaceas  |pedada 1 4 3 24
FI Strophantus cumnmgd Apocynncoar a
68 [Fagsmanmiodendion Varbenaoass
ol A
(10 (Farminals calappa Combredaceas FTEE 13 1 1
71 |Thespesia pepuimas Malvaceag banaka 5 5
72 |Thespesis popuinocides  [Malvaceas ' 1
T3 |Tristalaterla sustralasios  [Malhigacess inwisis 3 .
T4 |¥ylocarpus granatum [Meliaceac faigi 1le E -
T8 |Xylocarpus mmoluccensis }Hmmle iptagan 4 i3
76 |Nylocarprs rumphil coao a
Truo mangroves’ 14] 23 i
Ansncnles 317 34

Al Spaces 17 408

' Th e mangrove spocios am ighiigited by bald.
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GEOGRAPHICAL DISTRIBUTION AT THE HABITAT LEVEL
11 Map

Thailand covers an area of 512,820 square kilometres of land. The country has 2,614 kilometres of
coastline, about 50% of which is fringed with mangrove foresl. The extent of mangrove forestation has
changed dramatically in Thailand over the past 30 years. A recent survey conducted in 1996 by
Charuppat and Charuppat (1997) estimated the total remaining area of mangrove forest to be in the
region of 187,582 hectares. Of this total mangrove area, approximately 80% is located on the
peninsular wes! coast of the Andaman Sea. The GEF project for which this report has been prepared
will focus on the remaining 20%, which is located at various poinis along the coastiine of the Gulf of
Thailand. Figure 1 represants locations of Mangrove Areas in Thailand
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i i’_h—‘ T e
s 3

e s [ PHH
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A

Figure 1  Locations of Mangrove Areas in Thailand.
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1.2 Distribution Areas

Mangrove forests in the Gull of Thailand are located on the sheltered muddy shores and low lying
areas in the estuaries of rivers and streams which enter the Guif. Geographically, mangroves in the
Gulf of Thailand can be divided into three distinct groups (FAD, 1885): a group in the Eastern region,
a Central group, and a group distributed along the Eastern coast of the Southem Thai Peninsular

{Figure 1),

1}  Eastern region: The Eastern regson consists of the provinces jocated on eastern coast of
the Gulf of Thailand - Trat, Chantaburi, Rayong and Chonburi. The coastline of this region

is approximately 502km long.

2)  Central region: The Central region is located around the upper part of the Gulf of Thaitand,
to the south of the Chao Phraya central plain, Provinces with coastline within this region are
Chachoengsao, Samut Prakan, Bangkok, Samut Sakhon, Samut Songkhram, Petchaburi
and Prachuab Khir Khan, The total length of coastiine In this region is about 43%km

4)  Southern Thal Peninsular: This region runs south from the provines of Chumporn along the
eastem coastline of Sural Thanl. Nakhon Si Thammarat, Songkhia and Patiani provinces,
The total length of this coastiing is about 332km

Figure 2 shows a breakdown of the total area of mangroves in the Gulf of Thailand into both Regions
and Provinces in 1996. Significantly larger areas of mangroves are found on the Westem side of the
Peninsular in the provinces of Ranong, Phangnga, Phuket, Krabi, Trang and Satun, bordering the
Andaman Sea, These mangrove forests are nat discussaed in the repart as they are nod in the South
China Sea region and are thus beyond the scope of the GEF project for which the report has been
prepared. Table 1 shows the distribution of mangraves (ha) in Thailand by region and province, from
the pariod of 1961-2003,

[CiCentral Reglon

[2East Region
@ Southerm Peninsular

Figure 2 Areas of Mangroves in the Guif of Thailand in 1996_

Tabie 1 Mangrove Araas (ha) Distribution in Thailand by Region and Provinca, 1981-2003,

[ Provines | 7861 | 1876 | 1978 | 1986 | o83 | 1@e1 | w93 | 1see | 000 | 2003 ]
Central Region
12,616.4] [FY 104 100 3 zees 3168
1.60] P |
282438 18, 14,41 1411 18190 16963 53830
10,534 0} B0 T 54 :a_q‘ 92| 11449 24561
118 B8y o T T ‘331 2, 20607 5747.04 s
1,30 4 a9 i al 1070 70, EE‘ 430 147 4] ;
&6, 800.0 36,50( 31,23 101858 060 5 363, 5,450, 7| 1@5:.4 10.874.0)
Eastarn Region
Tral 145060 10,6] OEAl BAITS  BA3T O 7.7600 e 75
Chanthabun 28, 1869 28,10 24.06] 14,506 BES[ 26630 407 3881
|E’-=.1rmu 442 5,50 4800 z4v7d 17579 540
Chonbuif 38240 380 A 1487 [T T
achoengsag ;:.m.ﬂ 3,008 PR 74 G I
ubtaotal 54,8449 48,060 &4, ITSH0.8{ 20,7088 110843 13,0478 126579

Reversing Environmental Dagradation Trends in the South China Sea and Guif of Thaksnd



MaTioHAL REPORT of¢ MaNGROVES M THE SoumH CHma SEA — THAILAND 3

Table 1 cond Mangrave Areas (ha) Distribution in Thailand by Region and Province, 1961-2003.

Prowince | 1061 | 1975 | 1979 | 1886 | 1968 | 1991 | 1993 | 1086 | 2000 | 2003
= Region of Eastern Coast of Perinsula
[Crumpom 10.3:1'[ 7 40 68| 36osW 2osdel gl 32034 3151 B B.003 7 246.7]
Goral Thari 11,8030} 3,70 SAN  azBaB 7610 2.2 316 31337 3.5&' 8,300,
Hakhan Sn 71,6169 164a58 12,83 E._aaes.n[ 85200 B0, 706 84161 GA7AE 0501
m&ﬂ__

hatthaiung 2 531 1,5 1,63] 104, [ i [E 1408 3505 216
I§mg-m- 6,079 5,50 518 oead  6A z28.9 R4l G2as|  AEo544] 3488
Patani “3,787 1.10] 1,348 1 1,756.0 164 12 aﬁ.g 1I06.0]  a5732 4230
[Subtotal | 564407 3550 3377] 19,6435 1708 1309736) 164248 16.571.Y 138084) 34063

Reglon of Westem Coasl of Paninsida

268 dp350] 17EED 15540 1 15118 18184] 1,57]

Pkl 2.770,08 id
Krabi 38,918, 330 31,76|
Trarg 3B BEZ. 3400 Az,

20643.0f 31,918
848

Ranong 0N 2420 72| 216134] 21,2900 19.4‘."[:.ﬂ| 10.30] 192060 252716 2725
|F‘I‘|-ung-rﬂu__ 43979.8 &1 8T 47 358260 335100 307161 04424 960 42,0079

30,31

2

28.935.9

n
Lh

142,218,

Zatcon &0.578.2, £ E5. a7
[Sublatal 1841723 101 1594,1
Total arenof | 372.356.4] J1ZT00.00 303,308,

coundry

196,435 8( 180,607 .08 1T3.82E. 167, 584,

Sewircer Royw Fores! Depafmenl, 2005

Large areas of mangroves i the Guif of Thailand have been destroyed as a resull of human
sattlement, industrigiisation, and shrimp farming, and mangrove forests alang the Gulf coast distribute
mainly as isolaied narmow strips. However, substantial mangrove areas remain at the followirg Gull
coasl bocations:

Trat and Mu Koh Chang Nationa! Park, Trat province {11745 — 12°10°N and 102°15' - 31E).
Welu River estuary, Chantaburi province {10™18' — 17'N and 100°08' - 22°E).

Khung Kraben Bay, Chantaburi province (12°32' - 41'N and 101°52' - 5T'E)

Don Hoi Lot mudfiats and Klong Yeesan and Klong Kone estuaries, Samul Songkhram
province (13°17 - 25' N and 998° 55' - 100" E)

Petchaburi River mouth, Petchaburi pravince (10°6' N and 99°7" E)

Khao Sam Roi Yot Mational Park. Prachuab Khin Khan province (12°05' — 20° N and
g9g°52" — 100°02' E),

Thung Kha Bay and Savi Bay, Chumpom province (10°20° - 25' N and 89705 - 15 E).

Ban Don Bay, Sural Thani province (3°11' - 24' N and 09713' - 41'E).

Pak Phanang Bay, Nakhon 51 Thammarat province (8°21 - 34" N and 95°58' — 100™5' E).
Pattani Bay, Pattani province (6°51' = 58' N and 85°58" — 100°16' E)

B SPECIES DISTRIBUTION AND FORMATION

21 Species Distribution

According to Santisuk (1983) 71 species of rees and shrubs have been recorded from the mangrove
forasts of the Guif of Thailand (Table 2). These species include 27 spacies which have bean classified
as “irue mangroves” (species thal are bound to saline or brackish water) and 44 species classified as
"mangrove associates” (species of littoral vegetation that regulasly occur in the rear, landward zone of
mangrove forests). The meosl common mangrove spacies is Rhizophord apicuiala while athear
common species belong to the families Verbenaceae {Avicennia spp.), Rhizophoraceae (Rhizophora
spp., Bruguiera spp., Ceriaps spp.} and Sonneratiscaae (Sonneratia spp. ).

Distribution of mangrove species across the Gulf of Thailand is quite uniformed in nature with only

minor differences in species distribution apparent between the groups from the East. tha Central
region, and the Southern peninsular (Table 2).

Reversing Environmantal Degradation Trends in the South China Sea and Gulf of Thaitand



d Mamnose. REPoRT On MANGROVES B THE SOUTH CHina SEA — THALSD

Table 2 Distribution and Characterstics of Mangrove Trees and Mangrove Shrubs found in the
Gulf of Thailand,
Mo, Scientific Name Yernacular Kams Family Hakid EBEI.IH ! u?
i |Acanthus sbracioaies | Mgussak. Plasmo Acarihaceas 3 + =
2[4, ol E® krang Aarihaoess ] + +
3 [Acrostichum aumism Prang thale Plerklacs g 5 = +
4 A&, speciasim Prang riu [Piaridaceas 5 * -
§  [Agisia cocutata™ Draeng nam Melisceas T * i
4 |Argicarss comicitslim Lep mus naarg Myrsinacoan ] " *
T |Atophpdus cohbe [Tosai Sapirdacaaa 8 * +
4 |Andizia elipdca Raamyai hyrsinacean BET “ 4
|2 jAvicamnia atba Samas khan PACEN SR a0 T * +
10 A ranne Samae lhake AulcenniBon s T + *
17 1A officinns __|Samae dam AN RETH i T + -
12 JBarmmgfanis asaica Chik I BasTingonaceas T + .
13 |8 racemans Chik suan Barrnghornmoene a7 + "
14 | Bmwnlovea farsa im Mong Tilacein 5 * *
18 |Brnaguiera cpladrica Thua Ehag Rhitmphoracaas T " +
18 |8 memnorties Hin b surm Rhizophoracaag T 4 +
17 |6 heinesi - Rhizaphoracaas T 4 +
18 _|B8. paniliors Thiua dam H ACEAR T 4 +
19 _|B. saxavigela Pragan dik khao Rhizogharaceas T * +
20| Cakphdlur inoptysam Saraphes Tl Guttilerag T # +
21 _|Cerbern Terpel cam = 8T - [
[22_|C. odalam Teenge thale ceae T v ‘
23 |Cenops docanim Frang khan Rhizophoracess 85T * +
E# G, ingai Prong dasng Rhizcphoracaass T _ ¥ +
|25 |Crerodenanm inerme |Sammangas Verbonacean 5 . *
2 |Cymamaris kipa |1'€aa‘rnn|;r Leguminasaa 5 + -
A7 |C remifiors Maang kha Legumimasas T + -
28 |Cyoas numphii _ Prong thaie Cycadacess 5T | + | &
28 | Dendrviohivm wibalatum Chamaep Leguminosse ] + ¥
24| Derriy indice s ram Leguminassas T + *
30| Dhaspyros ferrea [Lamiil thale Ebanacess 3 + * |
[31_|D. srealsia Mas plab Ebenacans T - +
J2 | Dolichendrone spathacos Khae Thale O BCe s T . +
33 |Ea|:m|:.l'rin agalncha Taatum thala Euphorimonmn BTIT - +
l;d! Fious micmeanga Sai You bai thans Muracoac T & +
45 | Glocfidian Ntarais ‘ Euphorbimcaas =T * +
J6 | Gueltards specivss Hargkeang fuchar Rubaceas T + *
AT |Hantiens Wovas Mpankai thale Starculiacean T + *
3B |Hibdscue lacsus Pa thale Malvacess T . .
A |Horsfekdla irya Kl hristacams T + i
45 |lnfsin biigs I;Fhu thale Legurninasa [ + 0
41 | Kamisis cande’ Arg] ka lhae Rhizaphoracans * &
48 |Lumiilzere Worma Fasl daeng Cefrit el o 2 BT # ra
43 |L racemosa Faat Khao Combinel s de ST * *
Malgieucy & Bl Myrincanes T - +
45 | Melasioms vilosus Khiongihleng kham [Melastomacnan 5 . :
HE [ Myrizig porfarana Phring ok Myrsinaceas 3 * +
AT |Mypa fruibicans Chaalk Palmae 1) * +
i |Oncowperma tgwane Lo cha on Flamag T . +
48 |Pandmiws ogomissimus Tos thale Pandanaceas 5T + -
50 _|Pefcpharum plaroeamum Men sea Legummincsae T + -
57 |Pampiis acutala [ Théan i Lythraceas 5 * -
52 |Phoenis paiudosa [Pang inake Paimae T ‘ -
53 [Planchanelia ohovata [Ngaa saai Sapetacean T | + -
54_|Pluchea incica {Khluy Campositas ) < v
§5_|Pramna phiusiaia Chaa |uaat Varbanscoss 5 ¥ L
Rhizaphora aoicuala Ronghanng baikk Hrﬂnmm T * *
57 |R mucranala Konghaarg baiyai [Rhezophamcean T ¥ n
58 |Sapwm indicum Sarm Hhak FHW“ 51T ¥ +
58 |Scaavals iaocadty Rak Thals Goodaniacena 1 + +
80| Seaivpia macrophypla Takhoh Thale Flacourtacean 5T : *
|41 _[Scpphiphers fpdrophyllacea Chae ngam Fubssoems 1 3 ¥
82 |Sonnevatia slba Paat Sonneratiscans T ; -
03 |5 casecta Lavim phw [Sonnaratiacass T - *
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Tabie 2 conf.  Distribution and Characteristics of Mangrove Trees and Mangrove Shrubs found in
the Gulf of Thailand.

M. Schntific Nama Vernacular Namao ! Family Hakbit -'-:'I'I':*“'“E“
[T ENL Larm phasn hin |Bonreratizcass T ¥ .
% |5 gvafa Lamn phasn hin Sanneralisonsd T i *
66 | Swecs manma Cha khraam Chanopodiacsas us + *
T | Tarmwnaila caleppa Huu kraaang LoembrEiacean T + *
B8 | Thesnesis DO Pha thals M alvasan T # +
9 | Xincampwes granalim [Ta buwn khao |T'|.'Iﬁ-lma T . +
0 PR b Ta buun | T el -
71 | % maluccmnsis Ta buun dam [ b T - i

Sourcs, Mooipd o Sardisak, 7083

pindas do Tabie 2 T = treg, § = shrub, 8T = shephby ee, U5 = undor-shrd, © = Cealad arpa, 5 = Southam peninsiar ared,
E = Eastamn ams, ™ = dassfed i the UGN Sed Book as madanigersd. Sheding indlcalis fhat lhe spacies iz
classified @s a Troe mangrove” bownd fo saine or Brackish waler, Unshaded specos am mangmva
associates, speces of ifor! vogataiion ifal reguiary ooour in the landwan Zone of mangrove farests.

2.2 Formation

The distribution of mangrove species within mangrove forests across the Gulf of Thalland occurs in
distinet zonation patterns with different species or combinations of species dominating differant
zones, resulting from the compefiive advantages each species has along the gradient from mean
seq level to above the high water line (corresponding fo frequency of inundation) as weil as the
influence of other environmental factors at the site including soll type and soil salinity (Santisuk,
1883; Aksormnkoae, 1985)

Aksornkcae (1975) studied the dominant species associations of mangrove foresis in Easlom
Thailand and summarised the zonaticn patierns from the river edge to inland sites as follows:
“Rhizophora apiculata and Rhizophora mucronats are the dominant spacies along river and channel
hanks, Avicennia and Bruguiera are associated with Rhizophora along the channefs, but form a
distinct zone further infand. Xylocarpus ard Excoscana dominate on sites adacent to the Avicennia
and Bruguiers zone thal have drier soils and are less subject fo tidal inundation; Ceraps and
[ umnitzera are alse found within this zone. Melaleuca reaches its greatest dominance further inland
on even drier and more elevated sites that are still less subject to tidal flooding”.

Easfern Region
in the Eastern region province of Chantaburi, the mangrove forests can be divided into three principal

classes {National Research Councll and Royal Forast Dapartment, 1885)

Central region

In Samut Sakhon province the important species have been recorded as Rhizophora spp., Avicennia
spp., Sonneratia spp., Xylocarpus spp., Lumnitzers spp. and Nypa fruticans. Currenily only a few
species are found within the mangrove forests along the Tha Chin estuary and the dominant species
are Avicannia marina and A. alba. A greater number of species were observed in mangrove foresls
on the river banks, and common species recorded included Avicennia alba, Sonneralia caseclans,
Xylocarpus granatum, Cerbera odaliam and Nypa fruticans [Aksornkoae and Eiumnoh, 1988).

Southern Peninsuiar

At Khanom district in Nakhon Si Thammarat province, where a high species diversity |s found, the
maost commaon speces are R, apiculala, B mucronata, X. moluccensis, A. alba, C. tagal, Lumnitzera
sp., E agaliocha, Bruguwiera gymnorrhiza, B. cylindnca, Hentiera Witforalts, Acrosichinm auwrewur,
5 alba and Phoenix patudosa {(Aksomkoae and Elumnab, 1988).

a. ENVIRONMENTAL STATE
a1 Physical
311 Climate

Thallands climate is dominated by the influence of the powerful South and Southeast Asian
mansoans which result from the seasanal differences in temperatures between land masses and the
oceanic body, allernately blowing south-westerly and north-easterly over the country, The surrounding
waters and the physiographic terain contribute much to modifying the monsoon effects on vanous
lealities of the country, Characteristics of the climate in each of the three mangrove forest zones of
the Gull af Thalland are shown in Tabée 3.
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Table 3  Summary of Chmatic Conditions in Each of the Three Mangrove Forest Regions of the Guif of
Thailand,
Ragion Climatic type Rainfall Tamparsrs Hurmkdity

Easism Rayong-Trak Avorage Annual rnfal = Aparage anrusl Anraial avenage

Tropical monscon cimata, 2,663 Tmm. Maximum monthly temperaiure & redativie umidiby s
ranfad in Septembzar {505 .5mm) 2F.6 . Highasl in TE.5%, Highest in
Hayong-Chonbuit: Trogical | minimum (v December (B.1mmi|. Agrl (2.4 Chand Saptarmiber (B4.7%)
advanna climatn lowmst in Decamber | @ lowest in Jegany
(261 CJ. (59.8%)

Candral Tropksal savanna dimale Avarags annual raintall is Average dnnual Annual averaga
1,565.9mm. Manemum monihly temparabung is relalvin humidity iz
raindall in Septamber (178 Imm), 27.7 G Highosd in T6H.1% Highest in
miEimum i Dacambsar (4.6Gmm) April (2989 C) and October (81.4%) and

el in Jaruang krwpst in Jameary
(253G {T0.0%),
Soigiheem Pedchaburi - Prachuab FAvermge annual rainfal = Avarage anruis Annual average
Paninsuls Khirl Khan 2.003 3mm. Maximum montnly temperahe 5 radalive humidily is
Tropical savanna cmate. | rainfal in Navembar (4098 mm). 2T C Highastin | BOTYS, Highest in
mirimum in Manch (52 5mm), This May {28.6 C) and Movamber (B4,5%)
Prachaub Kkarl Khan - coasliine receias tha full impact al lowed in Decamibes | &ad lowaest in Aonl
Suirat Thani; Tropical the noringas! monsaon, Provinoes (5.5 G, (FF. %L
MorE0on ciifahe. Iccated akang i seashon,
especaly Marathiwal, hava a
Sural Thare — Marathivat maximrgim grnual rainfal of
Tropical ranfores| climale 2 565.3mm
Sore: e Dopartment, 1857
Modad ho Tahie T

Tropuieal sevamnat civmede; Litle rainfal and sevems crmdi T Gty wanler and’ summern bt fovesds revertaiess prasenr
Trapucal monsoon climate Figh mbnfat fhmipghout ihe pear and g shovt dry perfod
Tropical rainfonesf chimate: High hoamichy and i froughoul e pesr

3.2 Biological

321 Aguatic Fauna

Phytoplankfon
Mary efforts have been made fo study the composition and distibution of phytoplankton in the

mangroves of the Gulf of Thailand (Boonrang, 1985, and Marumo ef al, 1985) Suvapepun of af
(1872) reported on the species composition and distribution of Zoopanklon commaunities in tha
mangrove forest al Laem Phak Bia in Pelchabur province, Copepod and decapod larvae were thao
dominant groups. Marumo ef & (1985) also found that copepods dominated in the epipelagic
zoopiankton community al Khung Kraben, Chanthaburi province

Macrofauna

Mangrove macrofauna have been intensively studied emphasizing the distribution, abundance and
biomass of major species or groups such as crustaceans, molluscs, and polychastes, and marny
reports have been published studying the macrobenthos of mangrove areas in the Guif of Thaitand. It
was described the benthic communities in the mangrove forests at Khlung district, Chantabuni
province, recording thity-five species of macrofauna, maostly crustaceans and palychaetes annefids,
Total erganic content, tidal inundation and salinity were the three factors conirolling animal distribution
and species composition and richness. Distribufion of mangrove organisms was also related to soil
characteristics. More recenlly several studies have been completed on the impact of mangrove
reforestation on benthic communities and production (Piyakamchana, 1988: Paphavasit of al., 1996
Suzuki el al, 1997 (a) Suzuki et al, 1997 (b)). It was found 116 species of benthic fauna in a
long-term aludy of a mangrove area in Samut Songkhram.

Crabs

A survey of crabs In mangroves and adjacent areas al Laem Phak Bia, Peichaburi Province, was
carmed out by Nalyanelr (1979), Seven families with 54 species wers racorded, The majority of thess
mangrove crabs belonged o the families Grapsidae and Ocypodidas. The genera commionly found
from the Grapsidae family were Sesarma, Parasesarma, Chiromentos, Sarmatium and AMetamlay.
Those fram the family Ocypodidae consisted mostly of the genera Macrophthalmus, Vyoplax and Uca
A few species were found belonging fo the families Portunidas, Gecarcinidae. Paguridas,
Coenobitidae and Xiphosuridae.

Reversing Envirenmental Degradation Trends in the South China Sea and Gulf of Thailand
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Molluscs

Mangrove molluscs in Thailand, both gastropods and pelecypods (bivalves), have been studied by
lsarankura (1976). Moluscs were observed to be either attached 1o stems, roots and leaves of
mangroves or fiving on the mangrove soll {floor). The predominant snail species included those from
the genera Litorina, Cenitidae, Telescopium. Terebralis and Nerita, with the latter being the mosl
abundanl. There were 10 species of gastropods and three species of bivalves living on Lrees and
eight species of gastropods and two species of bivalves living on mangrove soils, Two species of
gastropods (Cassidula aunsfelis and Onchidium sp.) were found at both habitals investigated but only
one species ol bivalve (Isognomon ephippium) was observed. Bivalves such as oyslers and cockles
are found buried in the mud or attached to the rools and stems of plants. Boring bivalves ( Teredo
spp. | ve an rotien stems of dead trees, Four species of bivalves are found in mangrove forests, and
of these Crassofrea commercialis is of particular commercial imporiance.

Shrimps

Chaitiamvong (1983} reporied on species of shrimps found in the mangroves in Thailand and
ohearved that these species mamly belong o the genera Melapenseopsis, Melapenaeus, and
Parapenaegopsis. About 18 speces of shrimps migrate from marine waters to brackish water
mangrove areas and the main genera which do so are Melapenaeus. Penaeus and Acetes. The
species ol shimps most commonly found in the mangrove forests are Macrobrachium equidens,
Palaesnder sp. and Palaemonetes sp. Chaitiamvong recorded few species of shrimp migraling from
freshwater 1o brackish water mangrove areas but those most commonly doeng 50 Were
Macrohrachium rasenberngii and Leplocarpus polamiseus,

Fish

The shallow waterways characteristic of mangrove forests are of immense and tradilional importance
for fishenes as they provide food and shelter for many species and serve as nursery areas for juvenile
fish and shrimps. Several studies of mangrove-associated fish populations in Thailand provide
evidence thal Thai mangrove forests are used by fish as: (a) nursery grounds, (b) permanent habitats;
ar {c) breeding grounds in the case of some coaslal species (Paphavasit, 1995). Numerous studies
have been underaken o assess the diversily of fish species and the results of some of these studies
are summarnised in Tabla 4.

Tahla 4 Fish Diversity in the Mangrove Forests of Thailand.

Lacation Total species recorded

Emarm Phak Bia, Patchabun | Mo than 30 farmides of fan larves of Economic importance swch & snegpsans,
Milidish, graupers and mudlets.

Kiong Wan, 31 species of lish lanao with tampon, lady fah, mikfish, and snapgars &3 dominant groups

Prachaiud Khin Fhan —

Hlong Kiana, 56 specees in A2 famiies wilh Amtassitas, Cupeidas and Engreulides &5 dominant grougs

Samut Sangkhram -

Trat Bay, Trad 111 species of fsh from 47 familas, wilh Cypadivae, Gobudidas, Sigenindas and Engraulidsg
a5 dominani graups,

Sowvres: Valaiecha), 1979 and Soghran ang Sudara, 1230,
3,22 Terrestrial Wildlife Species

Terresirial fauna inhabiting the mangrove forests in Thailand include birds, amphibians, reptiles and
mammals. Surveys of mangrove vertebrates (excepting fishes) were reported a totai of 106 species of
mangrove mammals, Two groups of mammals are found: frue mangrove species and other terresinal
species found at the forest margin. Among the former group are species found in large numbers
which are well adapted to mangrove life, such as rats, squirrels and bats. The latter group consists of
species that enter the forests in search for food, including bandicoot rats, spotted cats, clvets, wild
boars, crab-eating macaques, and ofiers. Nabhitabhata (1982) reported that six amphibian species
ara known o occur in mangroves, including the crab-eating frog (Rana cancrivora), but only two of
thase species are true residents. Nabhitabhata (1982} in his ecological studies of birds in Songkhla
Lake, Southern Thailand nated that there were 25 familes with 90 species of birds in the area. Of
these, 70% and 20% respectively were residents and seasonal migrants. Kongsangchal and
Prayoonsit (1990) found that vertebrates visited mangroves in search of food andlor lor residence,
with a total number of 278 species (nol including fish) recorded. These included 36 mammats, 204
hirds, 32 reptiles and & amphibians,

Reversing Envirenmantal Degradation Trends in ihe South China Sea and Gulf of Thailand
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3.23 Threatened Species

A number of the species observed in the mangrove forests of the Guf of Thailand are designated as
endangered species eidher nationally or globally, Endangered species which have been recorded

during survey work are listed in Table 5,

Tabla 5 Bird and Fish Species at Risk which have been Recorded in Mangrove Areas in the
Gulf of Thailand.
Scienlific name | Comman nama | Status Location
Birds
Aguais slangs Graster spothed saghe Globally shreaiened #haz Sam Rol Yal Matioral Park
Apthya baen Baars pochard Ghibally thrpatensd Fhao Sam Roi Yol Mathral Park
CRArAmE pemni Malaysian plover Glbally trealened | Khao Sam Rol Yol Matloral Park Ban
Dan Bay, Pastani Bay
Columin puaioan Paa-ca i Ghobally threaiened Khao Sam Foi Yot MNatioral Park
Eurpnortipnchus pyomasyus | Spoonhiled sandpipar Globally threatensd Khao Sam Rol Yot Mational Park
Helopes persmata hlasknd firdool Globally thredlened Bar Dani Paltan| Ba
Laplophics dibius Groater adjusant Gichally threatened | Khao Sam Reoi Yol National Pars
| Limmodvomos semipalmalies | Asian dowicher Gilohally threatened Khao Sam Roi Yot Malional Park
Pl Prans
Palecanus philppensis Epol-billed peican Globally threatened | Kinao Sam Rol Yol Natiors) Park
Trimga quiftiar Epoited greanshank Globally threailened Khao Sam RBoi Yol Malicnal Park
| Anous stolodiis Brossn noddy Cricady endangered | Mu Koh Chang Mahanal Park
Biits coramandig Dusky aagke-owl Criticady endangered | Khao Sam Roi Yot Naticnal Park
Lapiopios irvanicus Lagser ad|utard Criticaly endangared | Klong Hana snd Klong Yaesan
Paik Phanarg Bay i
Acrocefiliaks fangaium Marchurian reed warbiar | Endanganed Khao Sam Roi Yol Malional Park
Aquia helacs Irnpearial gagle Endanganed Khap Sam Rol Yot Mationnl Park
Artiga cinwma Grey heston Enidangarad Khano Sam Ro ¥od Mational Park Thung
Kha BayiSavi Bay, Don Hoi Lot
A purowes Furgla heron Endangerad Khao Sam Ro Yot Malions Park
= Thung Kha Blay'Gavi Bay
Ciconpa migra Biack stork Efndangered Khao Sem Fol Yos Malionsl Park
_Egretin aivophaliag Chinese egrel Endangerad Klog Kone and Klohg Yeasan
Bifews 2 Elack kitm Endangered Khao Sam Feo ol Malional Park
Biyederia feucnoaphala Faintad siork Endangerad Klong Kene and Klong Yeasan
Knao Sam ol ¥ol Mational Park
Phalacrocodas carbo Groal cormorand Endangered Klang Kona and Kiong Yeanan
Khao Sam Rai Yol Nabona Park
Steumin bergh Graal crasied lam Endarsgarad M Eoh Chang Kalicnal Park
Khipd Sam Raoi Yol Meiona! Park
Thresmiais malinocephals | Black-head bis Endangerad Khao Sam Ral v'ol Nabonal Park
Aerodramus Prcphagus Edible-nest saifial Ploar-trroabenad biu Koh Chang Mational Park Khao
Sam Rai Yol Mational Fark Pak
Prhamanyg Bay, Dan Hoi Lal
Amarfava amandaya Reel avadavs Mear-thraasenad Khao Sam Rai Yol Metianal Park
| Aquila nipatansis Steppe sagle Mear-dhraatarsad Khaa Sam Ral Yol Naional Park
Bidaiimis sialans Graat bitham Mear-threstersd Ehad Sam Fai Yol Matianal Pk
Bucarnss hiogams Girpat hounbill Mear-threafenad M Boh Chang Malional Park
BLwbbi L it e TLE Eurasian fick-knne Plear-throaboned Khaa Sam Aai Yol Masonal Park
Gl cfunenss Blue-transhad quail Maar-shroatnras Khaa Sam Rai Yat Matonal Pack
Duicia Bvookowuy Piad imparial pigeon Mpar-threatengd fu Koh Chang Malional Park Khao
Sam Ral Yol Mational Park
Embarra aurania ¥llow-breasied Bunsng Pear lrﬂullﬂj_?_ﬂ Fhas Sam Fai Yol Nabonal Park
Faicn sevenis Cinemial habby Moar-threadnraeo Khaa Sam Ral Yol Mational Park
Thurg Bha Bay'Sew Bay
Fecduln narcissng Mardgsus Mycaboher MeEar-threatanad Khan Sam Kol Yol Makona! Park
GEaMcrr cranma ‘Waleroock Aear threelersd Ehaa 2amn Fal Yal Mehans] Park
[ 4 Swinhog's snipo Mmarthreatanad Khma Sam Rai Yol Mabonal Park
Govsachiisg melamiaphiie Malayan mght-egrat aar-thresiarad Thurg Kha Bay!See Bay
Halasasing Munmagasier White belliad =aa aadla Maar-threasamad Mu Eoh Chang Kational Park Khao
Ham Roi Yol Halional Park Thung Kha
Bay'Sayl Bay, Ban Don Bay, Pathani
Bay
Haliasfir oz Braheniny Xita Maar-thresdarsed Welu River Egheary, Mu Koh Chang

Mational Park Kran Sam Rl Yol
Matianal Park Ban Don Bay, Patiani
Bay Do Hil Lot
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Table 5 cont, Bird and Fish Species at Risk which have been Recorded in Mangrove Araas in the
Gult of Thailand.

Scienttfic name Comman name Status Location
inabrycius edrhyihmus Sctrenck's bittarm | Mear-rstensd Fhed Sam Rol Yol Nabonal Park
NeHapis commandelisauns Calton pygmy-goass M aar-Sraatened Fhas Sam Rai Yol Mational Park
Mmenig P e Easiarm curkow Mear-Fnatened Ehan Zam Foi Yal Malanat Park
Ploceas philpinus Baya Weaver Mear-siraalened Eheo Sam Raol Yol Nstonal Park
Strpticaros subndfools Plain-pouched hambsll Mear-tnraatansc Mis Koh Chamig Mational Park
Sigma athinns Litths teer Maar-mreatensd Khao Sam Fol Yol Metonal Pask

[ Pak F'hm-nﬂ Hay, Dan Hai Lo
Trevor Mty Orange breasled pgeah Hear-fhraaienad Ehao Sam Hol Yot Mational Park
Vanallus aremaus Grey-handad lapwing Meai-Threalaned Hhas Sam Raol Yot Netknal Park
Ayirya mymca Ferruginaus pochird Vulrerabls M Sam Rol Yot Netonal Park
(RETREY meriATE Spot-breasted lnuching Viulraralble i Kioh Chang Malional Park

thnish
Blaceas manyar Breaked weaver Vulnerabie Knac Sam Rol Yot Matanal Park
Tampsipfone socrasale Jagarise panadise- Wil harabis Hhao Sam Rol Yat Mational Pamk

Mycassho

Fish

Hippocampus ks Sapharse Endangenad ‘Wetu Rivar Estuany
Anagontastorms chamunds Chewmnda gireand-shad Wl e ra b Wiy Fiver Egtuary
Chineepiur burpan Bamboashark W ulnerabila ‘Wil Frver Egluary
C. indieim Sendar bambooshark W ulnerabis Wielu River Esluary i
Clavis babrachs Walking catieh Vilnaraba ®hao Sam Foi Yal National Park
Pampus arpanipus Silver pominet Wl rarabia ‘Wil Forar €abaary
P _chineais Chirmse pomired W ulraralia ‘Welu Rivar Egluary

Sawes: Cribcaly EndangaredEndangemd = designated as an oolically endaipared or endangarmd Spessas in Thalamnd,

4, S0CIAL USE AND OWNERSHIP
4.1 Cwnership
4.1.1 Reserve Forests

The great majority of Thailand's mangrove forests are owned by the Thai government and reserved
as National Reserve Forests. Until recently mangrove forests were the respansibity of the Royal
Forest Depardment and were used for logging for the production of charcoal, but singe 2002 the
management and conservation of mangroves has been carried out by the Dapartment of Marine and
Coastal Rasourcas, part of the new Ministry of Natural Resources and the Emrenmant.

4.1.2 Private Mangrove Planiation

Mangrove plantations have been established in some coastal areas by privata individuals as well as
the Royal Forest Department. Rhizophora apicufata and Rhizophora mucronata are the two species
most commenly planted on a large scals. Trees are grown for 10 years, after which time they are
harvested and the wood usad for production of charcoal (30%) or as posts or firewood (10%). Thera
are approximately 17,800 rad (2,800ha) of private mangrove plantations (Havanond, 1994)
prodominantly located in the Central region provinces of Samul Sakhon, Samul Songkhram, and
Samul Prakan. Small planistions also exist in the Southern provinces of Chumpom and Pattani,
focusing principally on the production of Brugulers spp. and Ceriops fagal for stakas used In cullunng
mussals, In the past assistance in the establishment and operation of private plantations has been
provided by the Royal Forest Department, particularly in planting, maintenance, and harvesing
techniques.

41.3 Community Mangrove Forests

In recent years villages and community groups bving inside and adjacent to the mangrove forests of
the Guif of Thailand have become imvolved in the planning and implementation of mangrove
rehabilitation projects and the management of mangrove forests close to thesr vilages. These
activities ara usually initiaied by local NGOs, often with external donor funding and technical support
from academic institutes. Community mangrove forests have proved successful in some areas in
raducing lllegal encroachment into these areas lor economic actvities such as shrimp farming, and In
improving the success of mangrove rehabiitation efforts. Some internationally recognised examples
of community mangrove forestry projects have been associated with the Yadfon Association, a
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non-governmental organization which has assisted vilages in establishing community forests fo
conserve the mangroves of Trang on the Andaman Sea and also In the provinces of Surat Thani,
Makhon Si Thammaral, Songkhta, and Pattani (Chamnsnob, 1999; Effiemeijer and Bualang, 1998).
In the Central reglon examples of community nvelvement in the management of mangrove forests
can ba seen in Samut Songkhram Provinca, whese local communities at Klong Kone have now
guccessfully rehabilitated a very large area of mangroves in the vicinity of their village. Key factors
leading to the success of this community forest are a high leve! of public participation and awareness,
strong community organsation, and support from provincial government officers, academics and
nan-gavemmental organizations (Paphavasil, 1933)

The emergence of community forestry in Thailand has led fo the drafing of 8 Community Forestry Bill,
which has been under consideration by the Thai government for several years. Once the Bill is
approved the trend towards community management and ownarship of mangrove forests in Thailard
is likaly io accelesals,

42 Present Uses

Significant numbers of people depend on the wide range of products and services that mangroves of
the Gulf of Thadand provide. Most mangrove dwallers live in houses clustered in small village
commurities at the edge of forests or along channels within mangrove estuaries (Aksomkoas, 1985).

421 Food ltems

Mangrove forests in the Guif of Thailand have traditisnally provided 8 source of food for villagers.
aspecially In the monsoon season when fishing activity has to be reduced, Food from the mangrove
forests comes in various forms, which are summarised in Table &.

Table & Food llems Cbiained from Different Mangrove Species.

Specaos Local nama i Products Usms
Awitering app. Samas Fruits Food
Brugueni Sip. Thiig Fruits Food
| Mypa faticans degak Laaves, Nowars, fruils Sugar Productian, vineger akabol production, foods
Fh o pailadesa Pang Youirsg leaves Faod
Samnaratia &pR, Lapme-Faan Yourg I'ﬂ#&f!ul frudts Fomd

Eawce Banmvoangrugsa and Koapsmu, 1985

Villagers living close fo mangrove areas lypically use these areas to collect ssaweed. In Paltani
Bay, for example, thera is an abundance of sarai-pomnang seaweed which villagers collect in
February-Apnl {Bamroongrugsa and Koaesinawl, 1895),

4.2.2 Medicine

Mangrove vegelation wilh healing propertes has besn used traditionally by villagers as a source of
medicing, Known medicinal properties of mangrove vegetation are summarised in Tabia 7.

Table 7 Medicinal Properties of Some Commaon Mangrove Species.

Species Local name Medicinal parts ) “Mudicinal use

Acrostichurm app Fronp-inkig Rhizames Exirasct brom ilipomes is bn anlisaplic,

Acanftvis shrectaalis Mgunan-Daamo- Al paris al (he pland Curas gkin alangias, insats malania (mioed
Daklors wilh ginger], treals abscesses. Extract of

A ool Mg -Flaario- boiled barks and rools badps o reducs ool
kg symploms.

Avicdinka ailin Saman-Kaw Fruis, haar wood, Exirac Iroem bruils b an andgaphc and axfract

A, ofPnars Eman-Lurm =eadE, bark, ioeis from Fagh hean vepiil S008hs siomach pans,

N b bonie peopertios, and freats abocesses.
i FaCETOSH Chick-Suan Hois, fuils hrb-diamhoeal.
Brunera saranquiy Mﬂmwd-nmm- Bark Al rilEnmalnsy
kA
Bd— gt =

Cantirim NANGTAaS T'El-r:l-Pﬂd Lnpils Traale haar] prohkame

Canong decandra Prong-Kaw Shoots. bark Arf-diamrhossl, st

2. g Frong-Bang irflarmmalony, Feals maknip

Exvorcana agnibcha Tendeiti-Tinliies Riais, e Extraci from rools freats skin Alergies. Lales,

wsesd fof treaiing sea cal fis? $irgs
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Tabla 7 cont  Medicinal Properties of Some Common Mangrove Species.

Epmiu Lieal name Medicinal parts Medicinal uss

Hihisours thiacaus Po-Talas Roois. leaves. Tlowers Lamalive. Fresh Boeears boded with Tresh
milk can real aar infaclicns.

Huribars Mlorals Ngonksd-Talas Sonds Ant-chamhoeal

Pl paildoss Kl Lagvas Ariisephc

Phppmyx paivdoss Parng Shoois Sooths slomach pains

Rzopham apicidata Mang-Mamg Bans, roeks Exiract from bank is anfi-diarhosal and

A inierovisa eatrsc from reols (8 provides nourshmaenl

Scampvaln faccmis - Talas Laavas Treals colds and Masdaches

HWaCATS Qratum Taboon-Kmw, Zoeds, bark Extraect from seads & an antEapic and

Macoansis Mahoan-Ehim extract from bark is anti-diamhoaal,

Sourpe, Aksormkoss, 1093

4.2.3 Wood Products

The traditional wses of mangrove wood in Thalland are for charcoal buming, firewood, use as poles
and construction materials, production of fishing gear, and tannin collection (Aksornkoas, 1985).

Charcoal

The harvest of mangrove wood for the production of charcoal has traditionally been a major industry
in the mangrove foresis of the Gulf of Thailand, with 30% of the wood harvested used for this purpose
{Aksomkoas, 1995), The depletion of forest resources and a recent change in governmenl poficy
banning the harvesting of mangroves for this purpose has reduced charcoal production greatly
{Havanond, 1984). At the present time only kmited production of charcoal octurs using wood from
private mangrove plantations.

Firewood

Wood from Thal mangrove forests s widely used as firewood by local villagers. Species commonly
used ara Avicennia, Xylocarpus, Excoecana, Bruguwera and Lummnitzera (Aksomkoas, 1885).

BuildingNshing materials

Wood from mangrove harvesting is commonly used as foundation pilings during construction work.
The species most commenly used to make poles are Rhizophora apiculata, B, mucronata, Cenops
sp., Bruguiera sp., Excoecarla agaliocha and Rhizophora spp. (Aksornkoas, 1993). Nypa palm is also
important as a source of roof shingles and is an important source of income for many coastal villagers
(Bamroongrugsa and Koaesinaul, 1995).

Vanous types of fishing gear are used by mangrove dweligrs, and some of this equipment is
constructad from mangrove wood. Most af the mangrove poles from Rhizophora spp. are used for
crab traps. Other types of fishing gear made from mangrove pasts are drifl gill-nets and the winged
set-bag (Aksomkoae, 1985).

Tannin

In formes limes the bark of Rhuzophora spp., Cenops spp., Bruguiers spp., and Xylocanpus spp. was
important as a source of tannin and dyes. These products were used in the manufacture of leather
and ink used for dyeing fish nets, ropes, sails and textiles {Aksomkoae, 1993). Al the present time
tannin is rarety used for dyeing because the introduction of nylon et fishing equipment has made his
use redundant (Aksomkoas, 1993)

424 Artisanal Fisheries

The mangroves of the Gulf of Thaitand support large numbers of amail-scale or subsistence caplure
fisherman who use the mangrove forests on a dady basis. Subsistence fishermen lake many different
species of fish and invertebrates using numerous fishing techniques such as push nets, barrier nets,
crab net traps, gil nets, winged sef-bag nets, hooks and hnes, stake nets, cast nets, and hand
picking. The most impanant species in the fish calch are mullet (Mugll dussumier). sea bass [Lates
calcarifer), tlapla | THapia mossambica), snake eel {Ophichihyus microcephalus), catfish eel (Plotosus
carius), and milk fish (Chamos chanos); the most commonly caught species of shrimp are Penaeus
mergwensis, P, monodon and Metapenaeus spp. There is only one imporant species of crab in the
catch - Scylla serrafa — while important molluscs are Merita sp., Anadars sp. and Crassosliea
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commercializ, Villagers aiso catch a number of invertebrate spacies such as bivaive molluscs,
gastropods and brachiopads by hand (Aksomkoae, 1993),

425 Mariculture

In addition le capture fisherles, the mangrove forests in the Gulf of Thailand are used by local people
as a location for aguaculture facilities, particularly shrimp farm ponds bul also aquaculture cages.
Spacies typically cultured include shrimp, shallfish and various fish species.

Shrimp culture

Intensive shrimp farming Is the main form of coastal aquacutture in the Gulf of Thalland. Shrimp farms
are common in the Central region proviness bordering the Inner Gulf, the Eastern coastal provinces of
Chaonburi, Chantabun, and Tral, and the Southern provinces of Surat Thani, Makhon Si Thammarat,
and Songkhla. The majority of farms culture the black tiger shrimp (Penseus monodon), which are
purchased as young post-larval shrimp and stocked in shrimp ponds for a period of four 1o five months
{Rungreungwudhikrai and Tongdee, 1999}, The culture period depends on a wvariety of factors,
including market price, growth rate, pond water quality, and the prevalence of disease. Shrimp are fed
several imes daily with artificial food pellets, and the ponds are usually aerated using paddie whesl
aerators. Lime and dolomite may be added to improve water quality, Issues and threals o mangroves
posed by intansive shrimp farming are discussed in further in section 7.

Shelifish culture

Shellfish, particularly mussels, are often cultured on poles or ropes suspended from rafts fioating on
canaie within and adjacent to mangrove forasts, with the mangraves providing an important source of
digzolved and suspended nutrients for the shellfish (Rungreungwudnikral and Tongdes, 1999), The
ocourrence of shellfish culture s guile limited, belng resticted to Rayong, Chantaburi and Chuempaom
provinces, The most important species of shelifish cultured in the Gulf of Thailand are the horse
mussel (Modiota senhauseni), green mussel (Pema vendis), blood cockle (Anadara granosa) and
oysler [(Crassostea commercians),

Fish culture

Groupers (Epinephelus spp.) are the principal species of fish cullured In the Gulf of Thaitand
mangrove areas. Fish are raised in floating cages along the canals of the mangrove aneas, with work
usually being done by family members rather than hired workers. The fish are harvested when they
reach a markelable size and many live groupers are exported for sale in Hong Kong
(Rungreungwudhikral and Tongdee, 1999)

4.3 Potential Usas
4,31 Eco-tourism

The Gulf of Thailand's mangrove forests have tha potentfal to be ulilisad as ocations for eco-tourism
activities, Eco-tourism activities are commonplace in the mangrove forests of Trang, Krabi, Phangnga
and Phuket an the Andaman sea coast and lessons leamt from experiences in thase provinces could
be appliad [o the mangrove forests of the Gulf of Thailland, Activities could possibly include canoeing,
bird watching tours, fishing, and visits to villages located in mangrove forests to observe traditional
lifestyles. Eco-tourism aclivities could provide benefits o local communites from enhanced
amployment opportunities and opportunities to sell local produce and could serve as an incentive for
these communities to profect forest rescurces,

4.3.2 Sustalnable Forestry

Although the Thai experence with mangrove forestry for charcoal and weod production has not
proved sustainable, many examples of mangrove based chamcoal’wood production industries exist
around the world which is able to operate successfully an a sustainable basis. In Matang, Malaysia. a
large mangrove forest area has been continuously harvested for the last 30 years with minimal
impacts on the environment and is lauded as an example of how it is possible to combine economic
harvesting of mangrove timber alongside maintenance of the environmental services thal mangrove
forests provide (Chan, 1996). Lessons learnt from Matang and similar expenences from around the
world could be applied by local community leaders with the assistance of Thal govermmenl agencies
o develop sustainable mangrove forestry in Thailand
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4.4 Current Management Regime
4.4.1 Institutional Structure

Department of Marine and Coastal Resources, Ministry of Natural Resources and Environment
The principal respensibilty for management of mangroves in Thailand fies with the Department of
Marine and Coastal Resources, part of the newly formed Ministry of Nalural Resources and
Environment, Prior to October, 2002, when the Ministry was formed, responsibility for the
management of Thadand's mangroves was with the Royal Forest Department, The Depariment of
Marine and Coastal Resources i charged with co-operating with other relevant government
departments which have an interest in mangrove management. These deparimenis include the Royal
Forest Department, the Mational Parks Department, the Office of Environmantal Policy and Planning,
and the Fisheries Departmant.

The management of Thadand's mangrove foresis by the Department of Marine and Coaslal
Resources is based on the following principles;

1, To manage mangroves as a renewable resource on a sustainable use basis lor production
af direct and indirect products.

2. In terms of direct products, to manage mangroves as an important and patentially
sustainable source of wood and charcoal to meet increasing needs for domestic use and
export.

3. Interme of indirect products, to manage mangroves as an important primary food source for
aquatic organisms In estuaries, a habital for various important fishery speces, spawning
grounds and nurseries for marine animals, and 8 means of prolection against coastsl
Brosion

4.  To manage mangroves as an integral part of the coastal zone ecosystem rather than as an
isolated ecosystam. Management of mangroves will therefore be conducted on the bases of
sustainable use and maimenance of the ecological balance of coastal resources.

Department of National Parks, Ministry of Natural Resources and Environment

The management of mangrove areas lying within Marine Mational Parks in Thailand is the
rasponsibiity of the Depariment of National Parks. Along the coast of the Gulf of Thailand, the only
Marine Mafional Parks containing mangrove areas are Mu Koh Chang National Park, an istand off Trat
Province, and Khao Sam Roi Yot Mational Park in Prachuab Khiri Khan Province.

Office of Environmental Policy and Planning (OEPP), Ministry of Natural Resocurces and
Environment

The Office of Environmental Policy and Planning (QEPP) is responsible for establishing environmantal
policies and plans for Thailand in accordance with the Enhancement and Conservation of National
Enviranmental Guality Act 1992, In undertaking ihis role, OEPP also co-ordinates the wark of various
other envirenmental agencies, and provides a secretarial o the National Environment Board. OEPP ks
responsible for the developmen! of nalional resource management policies and plans relating to
mangrove forests

Office of the National Environmental Board (ONEB), Ministry of Natural Resources and
Environment

A further governmant agency playing an important rede in mangrove conservalion and development in
Thailand is the Office of the National Environment Board (ONEB), ONEB has a direct responsibility for
axamining the direcily or indirect affects of development activities on environmental quality aleng tha
coastal zone, including mangrove areas. In the past ONEB has co-operated with the Royal Forest
Department, the Fisheries Department, the Royal Thai Mavy, and Provincial Admmistration
Organisations to develop and implement mangrove consesvation initiatives and introduce mangrove
ecclogy into the educational curriculum at the primary, slementary, and pre-university school I@vals
and at universities across Thailand,

National Committee on Mangrove Resources (NATMANCOM)

In 1977, the Thai Cabinet adopted a resclution 1o establish the National Commitiee on Mangrove
Resources (MATMANCOM) with a membership of 19 organisations with an interest in mangroves,
including non-govemmental organizations. The committee was assigned the following roles:
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1, Co-ordinale with the National Committee on Marine Science on matters periaining o
MENGrove resources.

2. Advise the office of the Natonal Research Council of Thaiand (NRCT) on the
programming of mangrove research projects.

3. Provide advice on the planning and implementation of development projects in mangrove
areas and the dentification of any problems which might result from such projects

4, |dentify problems relating to mangrove consanvation

3, Co-ordinate with other national and intemational organisations with an Interest in
MaNgrove resaurces.

Office of the National Economic and Soclal Development Board (NESDB)

The Office of the MNational Economic and Social Development Board (NESD8), parl of the Office of
tha Prime Minister, is responsible for overall national development planning as well as the farmulation
national sconomic and social development policy. NESDB s responsible for sefting the direction and
framework of natural resource and environmental policies in Thatland, The framework sets critena for
budget allocation and investmant in all development projects in Thailand.

4.42 Legislation and Regulations Relevant to Management of Mangroves

Enhancement and Conservation of National Environmental Quality Act (NEQA, 1992)
The NEQA provides a foundation for the legal framework governing environmental pratection and
management in Thailand.

Forastry Act 1560

This Acts regulates the use of timber and forest products in national forests. It provides guidelines for
the Royal Forest Department in supervising the exploilation of forests as well as in supervising
vanous activities conceming timber forest products, from the time of harvesting to the sale of the final
products. The scope of the act covers mangrove forests, for which a principal use has traditionally
been the harvesting of wood for charcoal production and timber.

National Reserve Forest Act 1964 and predecessor Acts

Al mangrove forests are designated as reserve forest areas under this Act (aricle 6) or earlier
Reserve Forest Acts, The act controls all activities carred oul in mangrove forests and other resarve
farests.

MNational Parks Act 1961
Mangrove forasts lying with the boundaries of Nalional Parks are protected by the National Parks Act,
under which all natural resources in park areas are to be sirictly conserved,

Regulations and Cabinet Resolutions relevant to mangrove forests

Tha Thai government has taken steps to address the degradation of mangroves in Thailand through
Issuance of a series of Cabinet resolutions (Table B). These resolutions must be followed by
Government agancis when carrying out their activities,

Table 8 Summary of Thar Government Cabinet Resclutions relating te Mangrove Conservation

and Managerment.
Data Summary of Resolution
27 July 1978 Establshmand of the Mabonal Mangmes Commites [HATMANCTOM), with a duty o screan

desalaprnent prajacts planned for mangrove arses and to proposs policy o Mangrove issues |o
tha grvarmmant. NATMANCOM and the Naticral Ervironmen! SBaard have the male of reviewing and
creaning &l development projects proposed by gewernment agencies which relaba to marngrove
areas =0 &6 o mantan optimum sustainable productivity without degrading Se niegrty of
BoOsyEtemS

18 August 1980 Al davisopment projects plannad for mangrowe sreas mus? undema an anvirenmental mpact
assessmant, Privata land helding and the issue of sacure (3nd 1les in mangmove amans no onger
alloawned

1 May 1884 Mangrove zonation lo be chearly implomenied fobawing study of the SoosysIomS IMalved,
Fahabiliaton of degraded mangrove Toreat by govemmen| agencies and privals sector o b
eroouraged,

15 Decamber 1887 Imglemariabon of & Zonabion system for Thailand's mangroves cassifying mangraves allhar az a
cargarvation Zone, sconomic Zomg (e Al o sc0Ramic fane (Ivpe B

Roversing Environmental Degradation Trends in the South Ching Sea and Gull of Thailand



MaTiabia REPORT O MANGROVES 14 THE Soum Crren SEA — THAILAND 15

Table 8 cont. Summary of Thai Govemment Cabinel Resolubons relating to  Mangrove
Consarvation and Management

Date Summary of Resolution =
1 Agust 18639 Calwrl appraved proposals pregented by iha Ministry ol Sdence, Tachnology, and Envircnmant o

ummta_:enmuau.:n arvil pralection aof all remaining mangrove arees n Sural Thars and
Wakhan 5i Tharmmaral provinoas, with financial suppon provided Tor the establishmont of eddtions

mangowe Mansgement and proleclian Lrs, =T
& Febiruary 1890 In an atampt io cartail problems asscoated with shomp farming n mangrove aress, e Cabinet
distiared B to luther shomp farming would be permigied within seonomic zooe & of mangrove
- fprists
4 Jurne 1631 Fivg-year gction plan appraved for recavery and establshmant of mangrowe arean, logalher wih a

T80 mullion bahl (LISS30 million] budgat. Acticns. ind uded:

*  Provincial mangrove mansgement plans 1o be drawn up. Plans to bike local condgtions ang
requinamends Inbe aotaunl

Mangrove areas to be dalined and marksd

Riemota sansing echnigues ko be applied.

Ground pureye and marking bo be canducted avery bwo yesrs

Margrave propagation o bs encawraged through raplanfing

Degraded forests ko be ressared ard replantod

Privatety owned mangrows plantalions io be suppored

Send source areas o ba devaloped n consarvation forests and planiasons.
Ercmactment irto mangions aoeas o ba reduced,

Patmifirg bo ba indansifed and publbs awireness incoased

Suppart 1o be requesiad from the Mavy and Mavy afficers designated as addeanal forestny
offican sccording b e Foresiry Act

Intensive aguaddliure i e pramdbed oway Bom mangnowe aneas

Programme avaluations o be conducied by inspectors from the Prime Minktars Olce.

* _Budged needed for plan implementation io be allecated by the Budget Buresu.

23 July 1981 Permission o convert mangrove forest land infto other uses to ba no longar given. Commitises of
afficials from all departments concermed established a1 provincial lewsl fo prevent llegal
ancroachment and address mangroae use probilams.

2 September 1837 Provincial Mangrove Manageman| Lirss ordanad 1o

*  Monilor whelber mangrove concessonaies folow condillors of i concessiors

*  Monilor the licensing of land use in mangrowe aress granbed alar 1981,

*  Monitor the licensing af shomp {arm oparators in mangrowve aress,

*__ Parsusde concessionaines o surmncer {hair concessions afler e axpiry dals.

L

10 March 15898 Logging and charcoal conpessions in mangrowe areas o be pamilied 1o confnue only unti
CONCRESINNG GxHre.
22 Augpas! S0 abingt approved recommendalions presentad by the Minssy of Sciance, Technaiogy and

Envifonment and tha Ministry of Agricutfure and Co-operatives b commil io margnove conseralion
by cordiming the cabined resalution af 23 July 1991, Logging and mining in mangrove forast areas
Lo sonlinue anly unlil the termination of concasslons, with confracis b be sbecily enloerced.
Ramaining forast fo be reciassified for conseraban or devalopmant-renied actibins. Aquacithse
I b parnited anly it areas behbind mangrove forests. Deparimand of Fisheries, Royal Fores)
Dwpartmaent and Departrmant of Palution Cantnal 1 eo-opsnats in promaling sustainable
ranagemant of Bouiciiline aperalions sithoul detimant to surrounding ecosyatans of

ITRINGIOVES

443 Thal Government Policy

Ninth National Economic and Social Development Plan

The Ninth Natienal Economic and Social Developmant Plan for the period 2002-2006 (NESDE, 2002)
sels the following goals for mangrove conservation in Thailand: Conserve and raslore consenvation
forests, so that a1 least 30% of the country is coverad by forest, with mangrove forests covering an
area of al least 1.25 million ral (2,000km’).Protect and restore marine resources and coastal
ecosystems. Presarve, cansarve and protect biodiversity in highly diverse areas.

In terms of envircnmental and natural resource managemani, the plan sels the following objectives:
Improve the process of stretegic environmental and natural resources management, with emphasis on
participation from all paries. Strengthen enforcement and take actions o ensure compliance,
including prescribing legisliative measures for the protection of fima and fauna. Preserve the
ecological balance while supporting the baskc socio-aconomic profie of the area. Support a reduction
in wasle quantities, support the reuse of waste, and develop technology for poliution management.
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National Environmental Quality Enhancement and Conservation Policy and Plan
for 1997 fo 2016

I 1997 the Office of Environmental Policy and Planning (DEPP) published s Mational Environmental
Quality Enhancement and Conservation Policy and Plan for 1957 to 2016, This plan was prepared
under section 13 of NECQA 1892 and includes policies and guidelines on environmenial managemsent
looking forward ovaer a 20 year period. The purpase of tha plan is the “integration of the management
and enhancement of natural resources and the consarvation of natlonal environmeantal quality with
sustainable economic and social development 1o maintain the guality of life”.

Policies included in the document (and stralegles) aim to accelerale the rehabilitabion of renewable
resources and address water pollution, air pollution, noise and waste problems. Of particular
relevance lo mangroves are policies on natural resources, natural and cultural envirgnments, and
communibies and the environment For each of these policies, the plan lists goals, specific policy
measures, and guidelines for their implemeantation.

The plan lists the following national largets refating specifically to mangrove management:
11 Preserve at least 1 millon rai {160,000 hectares] of mangrove forest
2]  Consarve and rehabilitate all type of coastal resources in order fo maintain the natural
balance of this ecosystam.

Policies on the protection of mangrove ecosyslems

The December 1837 Cabinet Resolution classified mangrove areas into two classes: conservation
ronos and economic zones. Economic zones are divided into 2 sub-zones: economic zone A and
BLanamic zona B.

In conservation zones all human ulilisation and distwbance are prohibited. Conservation zones
inciude:

Areas for preservation of economic plants and animals,

Mursing grounds for plant and animals,

Areas susceplible to damage and erasion.

Historic arsas,

Arga with unique local characiernistics.

Mational parks, tourist areas, wildlife sanctuaries, and non-hunting areas

Wind shield areas

Araa with significant research importance.

Araa with significant importance for environmental and ecological presaralion.

Argas within 20 metres of natural rivers or streams or within 70 metres of the sea coast

In economic zone A only sustainable uses of mangrove Irees ame permitted. This includes:
=  Concession areas,

&  Community forests.
= Mangrove plantations.

Economic zone B consists of degraded mangrove areas in which other land uses and development
are allowad, althowgh the emvironmental implications of these uses must be considered. Such
activities include:

Agriculture [cash crops, husbandry, fiskeries, sall farms).

Industry {mining, faciones).

Urban areas

Trading and commarcial areas

Piers and harbours.

Other uses

Policies on mangrove rehabilifation

I June 1981 the Thai Cabinet resolved to alocate a budget of approximately 450 millian baht to
renabilitate 40,000 hectares of Thailand's mangrove forest area over the perod 1992-1996. During
this period 13,560 hectares of mangrove forest were successhilly planted. Mangrove restoration
activiies have been largely concentrated on the direct planting of nursery grown or alongate
propagules of Rhizophora species on unvegeatated mudfiats or degraded fores! areas. The species
most commonly planted are Rhizophara apiculata and R. mucronata, with some planting of species of
Cenops and Bruguers. Mangroves are typically planted at higher levels wilthin forests,

Revorsing Environmenial Degradation Trends in the South China Sea and Guil of Thalland



MateanaL REFCAT Ol MasarRovES i THE SoUTH CriNs SE4 — THALAE 17

Coastal areas on the Guil of Thalland which are suilable for mangrove planting consist of the
tandward strip behind tidal mudflal areas, degraded mangrove forest areas, and abandoned shrimp
farms. Efforts to rehabilitate mangroves in Thaidand have only been partially successful, with the
exceplion of cases where a community managemant approach has been applied. This has largely
bean a result of centralised, top-down planning which has failed to recognise locai anvironmental
faciors or practical issues al sies selected for replanting Some of the causes of unsuccessful
replanting schemes ara inappropriate choice of species for planting, inappropriate choice of sites, use
of unsuitable pianting lechniques, monoculture planting, and lack of maintenance and aftercare al
replanting areas. Community based projects which recognise the rights of communities (o use fores!
projects sustainably provide an important incentive for local people fo become involved not just in
raplanting but also in maintenance and follow-up schemes.

Policies on education and training

One of the root causes of mangrove deplebon and degradation in the Gulf of Thailand s a general
lack of understanding al all levels in soclety aboul the imporance of mangrove resources.
Recognising this, the Thai government has started encouraging the public 1o participate in mangrove
restoration programmes and has organised numerous seminars and prepared a wide range of
articles. films, and aducational materials to rakse awaraness about the value of mangroves. Policies
for mangrove area protection and conservation and public awareness campaigns aim o present an
overall positive picture regarding mangroves. In the long-term, it is hoped thal such initiatives wil
contribute o the restoration and sustainable development of mangrove ecosysiems.

Paolicies on mangrove research

Various agencies such as the National Research Council of Thailand, the National Environment
Board, the Royal Forest Depariment, the Fisheries Department, and Thal universities receive suppor
by the govermnment to conducl research info mangrove ecosystems and management. A considerable
number of inernational organisations, including CIDA, AIDAB, USAID, JSPA, RECOFTC, UNDF,
UNESCO and FAD have sponsored research programmes on mangrove management and
consarvation. Information obiained from these research programmes has been instrumental in the
farmulation of the government policies outlined above

5 ECOMOMIC VALUATION OF MANGROVE FORESTS IN THE GULF OF THAILAND

The economic valuation of mangroves has been the subject of a number of studies. For mangrove
forests in Thailand, Sathirathai {1998) has camied oul a valuation study of mangroves in Sural Thani
province on the Southem Thai peninsula, which estimated the total economic use value provided by
mangroves to be in the range of 13,330 to 17,122 baht per ral per year (US52,084 to 2575 per
hectare), Kantanghkul (1997) has calculated the economic values of some aspects of mangrove usa ir
Trang province on the Andaman sea coast,

51 Use Valuas
511 Direct Use Value

Direct use values of mangroves relate to the direct benefits that local communites danve from
mangrove forests, for example through collecton of imber and mangrove products, gathering of food,
ar recreational use. Kantangkul (1997) estimated the value of mangroves in supporting livelihoods of
coastal dwellers as 1,710 baht per raifyear at 1990 prices (US3267 par hectare/year).

512 Indirect Use Value

indirect use values of mangrove forests represent the indirect confribution mangroves make In
support of a broader range of economically beneficial activities, including the provision of
environmantal services. Examples include the role mangroves play in supporting offshore fisheries,
providing coastal protection and flood controd, enhancing water guality, and contributing lo carbon
saguastration,

Offshore fisheries

The use value estimated for the role of mangroves in supporting offshore fisheries productivity has
been estimated by Sathirathai (1998) as ranging from 33.5 baht o 187 baht per railyear (U5$5.2-29.2
par hectare/year). Kantangkul (1997) gave a higher figure for the fishery value of mangroves,
eslimating the value as 1,782 baht per raifyear al 1990 prices [USSZ2Ta hectare),
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Coastal protection

The value of mangroves in acting as a wind break and contmbuting to erosion control has been
estimated by Sathirathai (1998) by reviewing expenditure by the Thai Harbour Depariment in
constructing replacement breakwaters in areas where mangroves have been destroyed. The
estimated value provided by mangroves for this purpose was 12,444 baht per raifvear [US$1,044
per hectare/year)

Carbon sequestration

To estimate the monetary value of carbon sequestered by a mangrove forest, Sathirathai (1998)
applied a price of 141.7 baht per tonne of carbon. This figura combined with an estimate of the
amount of carbon sequesterad by mangroves each year allows calculation of the indirect value
provided by mangroves through carbon fixation as 342 baht per ralfyear (US353 per hectare/year),

Nutrient release
Kantangkul {1297) calculated the value of nutrient release from mangrove forests as 798 baht per
raifyaar (U'S5125 per hectarafyear),

5.2 Mon-use Values

Mon-use values relate to the essential nature of a mangrove forest and the value that is placed on it
for qualities such as ils biodiversity, cultural and heritage importance, or sodal significance, The
authors are not aware of any comprahensive studies which have been carried cut to date reporting
non-use values for mangrove forests in Thailand,

. THREATS, PRESENT AND FUTURE
6.1 Threats
6.1.1 Human Pressure

The mangrove farests of the Gulf of Thailand have been degraded significanily over recent decades
by & number of different human actvities, with B6.000 heclares lost since 1975, representing more
than 70% of the original area. As can be seen from Figure 3, the greatest degree of mangrove
clearance pccurred over the penod 1979 - 1986, when 60,600 hectares (more than 50% of the
anginal area) were clearad, Comparison of the degrea of loss of mangrove areas across differant
provinces and regions shows that in some provinces, pariculary provinces close to Bangkok and
some of the Eastarn provinces, tha mangrove area was almost complately last, while other provinces
hawve managed to retain & large proportion af their original mangrove area (Figure 4).

Since 1991 the area of mangroves in the Guif of Thailand has begun to increase as a result of
restoration programmes in the Cantral region of the Guif of Thailand, greater Government efforts
to control mangrove clearance, and migration of shrimp farmers away from the GuH of Thailand
towards prowinces on the Andaman s8a coas],
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Figure 3 Changa in Mangrove Areas in the Gulf of Thailand from 1975-1996,
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Activilles which have resulted in ihe loss of mangroves include logging for the production of charcoal,
the comnversion of mangrove land to shrimp aquaculture ponds, agriculture, salt produclion, urban
development. and industrial development. The proportion of the total mangrove area cleared for each
of these aclivities is difficult to estimate, bul a study by Charuppat and Charuppat (1997) gives an
indication of the main activities that have led to significant loss of mangrove forest area in the Gulf of
Thaikand (Table 3). This chapler discusses the nature of each of these threats and the exteni of
mangroves lost through each activily.

Tahle & Land Usas in Areas which wane orginally Mangrove Areas in the Gulf of Thailand.

Raglon
RO Type 1. Cantral 2 Easlern 3. Boutharn Poninsula '"t"'ﬂ“]
1. Mangrove 5440 12658 16,570 BT
2. Shrimp Farm 15,629 24,205 21,520 61 B4
3, Urbanisatan 3100 4,957 1,001 EE
4 Cihars 42,803 13435 T 73,605
Totsl 66,981 55,845 56,448 179,274

Sauree. Adapled from Charmppsd aog Chamipns! 1697

6.1.1.1 Mangrove Forestry

One of the major causes of the degradation of mangroves along the Gulf of Thadand has beon
harvesting for the production of charcoal, In the pasi, up to ninely percent of the mangrove wood
harvested In Thalland was used for charcoal production (Aksornkoas, 1983), an aclivity which
continued from the 1960s until 2001 when the Thal government introduced new regulations. revoking
charcoal concessions, To support this industry, areas of mangrove were leased lo concessianaires for
fiftean year pariods under the condition that concassionairas would rehabilitate the forest at their own
expansa following specified silvicullure managemant practices. Significant problems arose as a result
of poor praclices by concession holders, who seldom coperated according lo the regulations of
eonditions of their concession and often camied cut legging in areas oulside the concassion areas. As
a resull of thia over-harvesting, former concession areas were often |eft in a degraded state, depleted
of large treas and dominated by weed species (Tragulkemjai, 1993).

6.1.1.2 Conversion for Shrimp Farming

Significant areas of mangrove forest in the Guif of Thailand have been lost as a rasull of conversion
for shrimp aquaculture. Destruction i caused by clear cutting during preparation of tand for shrimp
farms, embankment construction, o from the modification of watar flows which block saline and fresh
water from reaching the mangrove forests (Aksomkoae, 1993).

Extensive culture of shrimp has bean pracliced for over 50 years in tha Central Region provinces of
Samut Songkhram, Samut Sakhon, and Samut Prakan, all close o Bangkok, while further loss of
mangrove area in these provinces resulted from the adoption of semi-intensive and intensive farming
technigues from the mid-1970s onwards (Jitsanguan ef al, 1993) A characteristic of the shrimp
farming indusiry in the Gulf of Thailand has beaen its boom and bust nature and fransience. In 1820,
for example, shrimp farming in the Central Reglon suffered a crash in production caused by disease
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and other production problems related 1o acid sulphale sods and water pollution, forcing migration of
the industry from the Inner Guif area to the Eastern provinces of Chonburi, Chantaburi and Trat and
the Southemn provinces of Makhon Sel Thammarat, Surat Thani and Songkhia (Flegel, 1998, Funge-
Smith, 1997), Likewise, disease and production problems in these newly established areas has
subsequently resulled in further movement of the shrimp aguacullure Industry from the Gulf of
Thailand to the provinces bordering the Andaman Sea (Plathong and Sitthirach, 1898] Jitsanguan
al al., 1993), In the Gulf provinces whera shrimp farming was formerly prevalent, large areas of land
which was unfil recenily covered by mangrove forests lie abandoned as wasteland,

Estimates of the area of mangroves in the Guif of Thailand lost as a result of shrimp farming vary
significantly Studies for the whole of Thailand using satellile imaging (Landsat, TMS, 150,000} in
1983 concluded that only 17.25% of mangrove areas had been invaded for marine sheimg farming
{Budget Bureau, 1990; Kongsangchal (1993); Charuppat and Ongsomwang {1995), Research Council
of Thailand, 1995) while olther studies (Platong, 1998) claim that a much greater area has been
cleared for this activity. The controversy over the exact area of mangraves in the Gulf of Thailand that
has been cearsd for construction of shrimp ponds stems from the fact that in many cases shrimp
farms were developed from areas already cleared for other purposes, eg., salt tarms and ree
paddies

A siudy by Charuppat and Ongseamwang (1995} has identified that large areas of shrimp farms still
remain in the conservation and ecopomic zone A areas despile the 1987 Cabinet resolution
prohibiting shrimg farming in these zones (Table 10).

Table 10  Areas and Percentage of Total Numbers of Shrimp Farms Oceupying Consarvation and
Economic Zone A Areas along the Gulf of Thailand Coast.

idantfiable shrimp farms [ha) Percantage of identihabie shrimp
Reglon in eansarvation and economic farma in zones where shrimp
zone A aress farming prohibited
| Central 827 3
Enstam Coasl 18,852 L
Sculharn Parnsula 3,88 15
Gl al Thailand Tolsl §3,.|'ﬂ1 r

Sowrpe: Charuppat ood Ongearmwaryg. 1685,
£.1.1.3 Urbanisation and Coastal Development

Loss of mangrove forests in the Guif of Thailand has resulted from urbam expansion and
infrastructure development including the construction of fishing ports, sofid waste disposal schemes,
industrial power plant developmenl, road consetruction, and dredging. Human seftlements in the
mangrove areas of the Guil of Thalland are widespread, covering many provinces bul particularly
prevalent in Chonburi, Rayong, and Surat Thani, Human habitation in these areas consists mainly of
permanent fishery villages varying in size from a few houses built on piatfiorms raised on stilts of
mangrave wood to highly urbanised settlemants and industrialised cities.

As well as urban development, mangrove areas in the Gulf of Thailand, by virlue of their sirategic
coastal location and general repuiation as wasteland areas, have also been an easy targat for
satisfying the shortage of relatively cheap land for indusinal estates and ports. The mangrove forests
of provinces in the Central region such as Samut Prakan, Samul Songkhram, and Samut Sakhon,
and the Easlern region provinces of Chacheongsao, Chonburi, and Rayong have been particularly
impacted by industrial development. In Samut Prakan province, for example, mangrove land was
claimed for the development of wvarious industies such as texiles, chemicals and battery
manufacturing. There are no appropriate waste treatment systems serving the industrial areas and
waste is discharged directly into the mangroves, eventually discharging as a result of tdal action into
the upper Gulf {Pivakamchana, 1979).

Once such development centres have been constructed, migration of & large rural population soon
follows, resulting im an acute shortage of houses and other urban amenities. This, in turn, creales
additional pressure on the adjacent mangrove areas.

6.1.1.4 Agriculture

Some mangrove areas in the Gulf of Thailand have been converted for agncultural use, including the
cultivation of coconuts, ol palms, and rice, although this is not a common practice because of the
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presence of acidic soids which result in low praductivity. No estimate of the total area of mangroves
converted to agricultural land is available, In the provinces of Samut Songkhram and Samut Sakhon
constrection of salt pans has resulted in widespread mangrove destruction.

6.1.1.5 Major Infrastructure Projecls

The Thai governmeni and private developers are currently considering a number of major
infrastructure development programmes which may have implications for coastal zones or river water
guality. These include:

» Further expansion of the Eastern Seaboard industrial zone in the coastal area of Rayong
pIOVINCE,

» Construction of @8 major North — South highway thraugh the courntry,
s A coast-lo-coast ‘landbridge’ across the Southern Thai peninsular,

»  Schemes to divert water from the Maa Klong and Tha Chin catchment basins into the
Chao Phraya basin to meet agricullural and urban needs in the Chao Phraya basin.

Thailand's Prima Minister has promised that no damage will be caused 0 mangrove areas as a resull
of such projects, but as yet no details have been provided as to how impacts will be avoided,

B6.1.2 Matural Phenomena

As well as the impacts that humans hava on mangrove forests in the Guif of Thadand, these areas are
alzo subject to impacts associated with natural phenomena such as cyclones and severe slorms. In
recent years, the provinces of Nakhon Sri Thammarat, Surat Thani and Chumpom have been hit by
major tropical depressions resulting in significant damage to mangrove forests in these provinces.
Defarestation in catchment areas has increased the risk of fuvial looding in recent years, as well as
contributing to higher rates of soll srosion and sedimantation.

Sea level rises caused by global cimate change are predicted to have an impact on mangrove forests
in the Gulf of Thailand in the fulure, pushing the inner and outer marging towards the land, and
shifting mangroves inland. Most mangrove forasts in Thailand are now bordered by developed land
an thalr landward side, and so a rise in saa level will reduce or completely destroy many mangrove
areas.

Severe coastal erosion occurs along maljor streiches of the coastline in the Inner Guif of Thailand.
Erosion is in some cases exacerbated by construction work on the shoreling. One of the areas where
erasian is most serious ks 1o the west of the Chac Phraya river mouth, where a length of over 30km of
coasiling and an area of 700 hectares of coastal land was lost &s a result of arosion over the period
1967-1087, with & maximum eroded distance of 500m, Severe erosion has also been recordad at the
area of Ban Bang Kaew in Petchaburl province, where over 135 hectares of land was lost to erosion
with a maximum eroded distance of about 200 metres.

1. PRESENT AND FUTURE STATUS OF MANGROVE ACTION PLANNING
TA Prasant Situation

Thailland's policies on mangrove forests currenlly prioritise three main areas for action: rehabilitation,
conservation and sustainable managemenl Policies on sustainable management emphasise
nan-timber productive uses and emvironmental protection. Woed from mangrove forests can only be
used by communities, and not by industry as previously, In order to meet national objectives
on mangroves, action is planned in the following areas:

Area 1: Conservation and Sustainable Management

Revision of classification of mangrove land use,

Assessment of existing silvicultural systams;

Assessment of mangrove rehabilitation in different areas: success and failure; and
Experimemation with eco-friendly management systems: mangrove conservation and
aguaculture,

il e
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Area 2: Mangrove Information and Awareness
1, Gathering existing mangrove information and establizh a dalabasa,
Z. Rewview of research work for dissemination and applcation of knowledge 1o susiainable
mangrove managameant; and
3. Establishmaent of a range of effective educational loofs and programmes for public
AWATeness campaigning on mangrove importance

Area 3: Socio-Economic Aspects
1. Exparimentation on community management of mangrove forasts;
2. Assgssment of local participation In consarving and ulllising mangrove forest resources:
and
3. Exparimentation on mangrove plantation management,

Area 4: Mangrove Ecosystem Function and Health
1. Establishment of a demonstration site for mangrove biodiversity consenation; and
£ Establishment of demonstration sites 0 assess or monilor specific aspects of mangrove
management, e.g., eco-tourism.

Area 5. Co-operation and Capacity Building
1. National training on sirategies for conservation and sustaimable management of
mangrove acosysbems; and
2. Review of national co-operation on mangrove ecosystems.

Area 6 Policles and Legislation
1. Rewview of institutions, laws, and reguiations retated 1o conservation and managemen! of
mangrove ecosystems; and
2. Assessment of policles and political initiatives conceming conservation and sustainable
management of mangrove ecosystems: success and failure.

7.2 Future Perspectives

It iz envisioned that in fulure mangrove forests will be managed sustainably and uliised for the
production af non-timber products, with environmental protection as a high prionty. Only local
communities will be permitted to wse wood from mangrove forests. Communily management of
mangrove forests will be expandad, with increased participation of local people in decision- making
and implementation of conservation and managemant initiathves. Mangrove rehabilitation programmes
will be the highest pricrity for future action
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1. GEOGRAPHICAL DISTRIBUTION OF MANGROVE FOREST IN VIET NAM

11 Maps

The Forest Inventory and Planning Institute is a governmeantal agency responsible for monitoring and
updating the forest resources inventory for Viet Nam. All maps relevant 1o forest stale and distnbution
of forest types are also carried out by Forest Inventory and Planning Institute. The information and
data sources for map production are based on satelite, aral photos and a network of stable sample
plols. Every 5 to 10 years the process of surveying and updating the forest inventory is implemented
nation wida,

The maps of currant land use and land use planning were produced in 1987 by the Forest Inventory
and Planning Institute for @ number of provinces in the Mekong River Defla such as Tra Vinh,
Soc Trang, Bac Lieu and Ca Mau provinces, These maps were produced at the scale of 1/100,000
hased on SPOT photos taken in 1985 and iopographical maps with scale of 1/100,000 and 1/50,000.

During the year 2000 the Forest Inventory and Planning Institule as pard of the national forest
inveniory programme followed by decree No. 286/TTg dated 2™ May 1997 produced up-to-date
mangrove state and distribution maps for 12 coastal provinces. Paper and GIS maps were produced
far the foliowing provinces Quang Minh, Thail Binh, Nam Dink, Hai Phong, Ninh Binh, Tien Giang, Long
An, Kien Glang, Dong Thap, Ca Mau, Bac Lieu and Ben Tre provinces. All maps are digitised and
produced at a orginal scale of 17900000,

1.2 Geographical Distribution of Mangrove Areas
1.21 Classification of Mangrove Areas

According to researches of Phan Nguyen Hong (1891, 19989} mangrove forest of Viel Nam i classified
into 4 main regions and sub-divisions as follow:

Region I: North-East coastal area, from Ngoc cape o Do Son cape. In this area 3 sub-divisions of
mangrove distribution are identified:

— Sub-divigion 1: From Mong Cai to Cua Ong

— Sub-divigion 2: From Cua Ong fo Cua Luc

- Sub-division 3: From Cua Luc 1o Do Son capa

Region II; Coastal area of Red River Delta, from Lach Truong cape to Wung Tau cape. This area is
divided into following sub-division:

— Sub-division 1; From Do Son cape (o Van Uc estuary

— Sub-division 2: From Van Uc estuary to Lach Truong estuary

Region Ill: Central coastal area, from Lach Truong cape o Vung Tau cape. This area is divided infto
3 sub-divisions a5 below:

= Sub-division 1: From Lach Truong cape to Ron cape

- Sub-division 2: From Ron cape 1o Hai Van pass

— Sub-division 3: From Hai Van pass o Vung Tau cape

Region IV: Coastal area of the South, from Vung Tau cape to Nal cape, In this area 4 sub-divisions
for distribution of mangrove forest are identified as follow:
- Sub-division 1; From Vung Tau io estuary of Soal Rap River (Coast of South-East area)
— Sub-division 2: From Socai Rap estuary to My Thanh estuary (Coast of Mekong River

Dela araa)

- Sub-division 3: From My Thanh estuary to Bay Hap estuary (South-Wes! area of Ca Mau
Paninsular)

— Sub-division 4: From Bay Hap estuary to Nai cape (Coast of West area of Ca Mau
Paninsular)

However as researches of Forest Science Institute of Viet Nam and Forest Inventory and Flanning
Institute on classification of distribution of mangrove forest have identfied & geographical regions for
mangrove distribution comesponding 1o guidelines on evaluation and inventary of larest resources that
are North-East, Red River Delta, Morth Cenfral. South Cantral, South East South and Mekong River
Deita regions.

Reversing Environmental Degradation Trends in the South China Sea and Guill of Thalland
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1.2.2 Geographical Distribution of Mangrove Areas

Wiet Nam has a todal infand natural area of 32 894 398ha, with @ 3,260km length of coastline, starling
from the MNorth (Mong Cai of Quang Ninh province) from 22°5 North tatitude, ta the South (Ha Tien of
Kien Giang province) to 8°33° North latitude. From 102°10" East Longitude to 109°26° East Longflude

According o the national forest Inventory results as of 311215989, Viet Mam has a tolal forest area of
10,815,592ha, of which natural forest is 9,444,198ha and plantation forest is 1,471,39%4ha. Present
forest cover is 33.2%

Also according Lo the national forest inventory resulls conducied by the Forest Invenlory and Planning
Institute and Decision Mo, 0372001 QDVTTg signed by the Prime Minister of the Govemmeni of
Viel Mamoon 32001 and promulgated in July 2001, then, the total mangrove area of Viel Mam as of
21121999 js 156,608ha, Of which the natural mangrove area is 58.732ha accounting for 38.1%
and mangrove plantation forest area s 96 876ha accounting for B1.95%.

Dt of the total mangrove planiation forest area in Viel Mam, the Rhizophora apiculafs plantation
forest accounts for 80,000ha {accounting for 82.6% ) and the remaining area of 16,876ha is plantation
forest with species such as: Kandelia obovala, Sonneralia coseolaris and other mangrove specias
(accounting for 17.4% ) (Forest Inventory and Planning Institule, 1995).

However, according io the dala recorded by coastal provinces in December 2000, Viel Nam possess a
total mangrove area of 155,280ha, a reduction of 1,318ha (0.84%) from the dala isswed in December
1999, O the 155290ha, natural mangrove covers only 32 402ha (accounting for 21%) whilst
plantation mangrowve area is 122.892ha, accounting for T9% (Forest Scence Institute of Viet Mam,
2001},

The total coastal welland area of Viel Ham in 1982 was 494,000ha (General Depariment of Land
Management - frequently safted land). While in 2000, frequently salted land along the coastal area of
Viet Nam remains at 446,991ha, a reduction of 47 00%ha, due to a large salted area along 1he coastal
line hawing been converted to brackish water shrimp farming areas.

At prosent, along coastal areas of Viet Nam where the development of blackish water shrimp farming
is being promoted, im many localities of Viet Nam where salted water has been introduced into
waterlogged rice fields for blackish water shrimp farming activities.

According to statsteal data compiled by tha coastal provinces and Ministry of Fisheries 1908-2000 as
well as Forest Science Institule - 2000, If the coastal brackish waler shrimp farming areas included
inte coastal wetland (Salic fluvisols) slong the coast (permanently salied land affected by high-tidal
muncation], than, lotal area will be B05,782ha {increased as compared with welland area in 1982 is
11,2792ha), of which:

- 155,290ha are coastal mangrove area;

— 2325 3%4ha are coastal wetland {Salic fluwsos) araa without mangrove forest; and

-  Z26075ha are coastal brackish water shrimp farming area with dyvkes and water gates.

The map shows the distribution of mangrove forest in the coastal areas in Viet Nam (Figure 1),

The detailed dats relevant to mangrove areas and distribution in coastal proviness and regions of
Viet Nam is synthesised in Table 1,

Ravarsing Environmenial Degradation Trends in the South China Sea and Gull of Thailand
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Figura 1 Map of mangrove distribution in Viel Mam.

Reversing Environmantal Degradation Trands in the South China Sea and Gulf of Thaitand
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Table 1 Distribution of coastal welland and mangrove areas by provinces and ties along tha
coastal zone of Viet Mam.

Area with Area without Brackish water shrimp
Ha, Province mangrove fonest mangrove forest farming area
_ Area (ha) | % | Ares {h % | Area %
Total 155300 | 100 | 325304 | 100 | 326,075 100
1 [ Quang Nirih 22969 | 148 | @794 | 121 14,B37 &6 |
Z | Ha Phong 19,000 | 71 1,000 0.4 & 000 23
3 | Thai Birth 8,207 a0 14,520 6.4 PICH] A
4 | Maem Dirh 3.018 14 B 00 27 5 A0 F
& | Minh Birh 533 0.3 1,084 0.5 200 6.1 |
6 | Tharh Hoa 1000 | 08 15,48 7.0 152 0.5
T | Nighe An 00 05 2,137 0.9 0035 0.4
E | Ha Trh 500 0.3 8,182 a6 B 0.1
]
Rleamaining 10 provinces and
1g | cities in e Centrai part 700 o4 T ]
20 | Ba Ris— Vung Tau 1,500 1.0 MG | 62 1,240 0.5
21 | Ho Cai Minh 24502 | 158 3,980 T 4 2,228 10
| 23 | Long An 400 0.2 S0 0.1 1,050 0.5 |
23 | Ban Tre 7153 a5 a,023 a0 20,700 [
24 | Tien Gian 560 0.4 120 | 0.06 2,748 [
25 | Tra winh 8,582 5 72,007 0.8 BAB1 3T
36 | S Tring 2943 | 18 G421 | 28 25 ABE 113
27 | Bac Liou 4142 27 1411 05 20,533 81 |
28 | Ca Mau 58285 | 375 7,718 | 318 B2, 000 A7
29 | Hoan Giang 337 02 RS0 0.4 4,765 K

Soree. Munisry of Agacuiirs and Rursl Deselapmenl, 2007,

1.3 Change in Mangrove Areas

The mangrove area of Viel Nam is recorded in 1843, 1962, 1982 and 2000, During the past 57 years,
the mangrove area of Viet Nam has reduced 253,210ha accounting for 61% of mangrove area in 1943
{Figure 2), The latest data in the year of 2000 shows that the existing mangrove area of Viel Nam is
about 38% compared to mangrove area in 1943, The deforestation of mangrove forest in Viet Nam is
very high. From the recordad data it can be said thai average loss of mangrove area during past

57 years is aboul 4400ha per year, Tha charl below shows the changes in mangrove area of
Viet Nam,

Sowvie! Foves invanlary and Flamning ingitute, 1995 Foeat Science irstiate of Vied Nam, 2001

Figura 2 Chaart of changes in mangrove area of Viel Nam, 1943-2000.

Reversing Envifenmental Degradation Trands in the South China Sea and Gulf of Thalland
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2. SPECIES DISTRIBUTION AND FORMATION

2.1 Species Distribution

In @ study conducted by Phan Mguyen Hong (1993) on mangrove ecosystems of Viet Nam,
109 mangrove species have been identified belonging o 2 groups:
“True" mangrove species group: This group has 37 mangrove species belonging o
20 genuses of 14 families (in 1999, one species added ).
‘Associate” mangrove tree group: This group has 72 species, belonging to 38 genuses of
28 farmilies,

Out of 77 mangrove tree species, "True” mangrove species with wooded slems belonging to
Rhizophoraceas. including 4 genuses: Rhizophora, Bugwiera, Cenops and Kandela,

For Rhizophara genera, there are § iree species in the world, of which 3 species have been found in
Viet Nam.
- Rhizophora apicwiata Bl is widely and naturally distributed In the Southemn part, scattered in
south central region, but not naturally distributed in the Northern part of the Central Region,
Red River Delta and Morth Eastern Part of Viet Nam. Rhizophora apiculala plays a very
important economic and environmental role along the coastal area of the Southem Deltas.
Out of the total mangrove plantation forest area of 96,876ha presently in Viel Mam, than,
Rhizophora apiculata plantation forest occupies 80,000ha (B2.6%).
Rhizophora mucronala Poir in Lamk only distributed on a mited and scattered area in South
of Viet Nam and nol naturally distributed in the North (from 16° North Latitude to 2230 North
Latitude)
_  Rhizophora shiosa Grill most commonly distributed in the North of Viet Mam, but not naturally
distributed or if ves, individual frees are very rarely seen

For genus of Brugutera, out of B specias of Bruguiera found in the world, 4 species existed in Viel Nam
including Bruguiers gymaomhiza (Lam) distributed widely from the North fo the South. There are
3 species of Brugwiera genara include:
Bruguiera cyfinarica (L)
Brugwiera sexangwa (Lour) Poir in lamk
- Bruguiera parvifiora (Roxb) W, and Am. ex Gnff

These three species of Bruguiera are rather commonly distributed in South of Viet Nam, especially
alang the coastal areas of Ca Mau Peninsular (Mekong River Delta) but nat naturally distributed in the
Morth of Viet Nam.

For genera of Cerigps, 3 species have been found in the world, of which 2 spacies are present in
Wiet Mam and includa:

Ceriops decanora (Griff}

Carops fagal (Pars) C_B.Rab. Ding Hou

These species are naturally distributed in a large area along the coastal area of the Delta in the
South and are naturally scattered In the Central Southern part of Viet Nam and rof found naturally
distributed in the Morth of Viet Nam,

For Kandelia genera, there ks only one species of Kandelia, ie., Kandefa obovata {L) Druce
This species is very commonly and widely distributed in the North of Viet Nam, especially in the North.

The Eastern part of Viet Nam and lhe Northemn Detta, but vary rarely distributed naturally in the
coastal area of the Southarn Delia.

For Avicenniacese, there is anly one genus of Avicennia distributed worldwide, consisting of 8 species
ol Avicenmia, of which 4 species are found in mangrove ecosysterns of Viet Nam. They play a crucial
rale In mangrove ecosystems of Viet Nam afier Rhizophoraceae. There are 2 species of Avicennia
which play an imporiant role in sea encroachment, fixing newly built up mud fials along the coastal
area, whare deeply inundated with lide and with low tide, i.e.:
_ Awvigennia marina (Forsk) Vierh in the Morth
_ Avicennia sbba Bl extensively distributed in the South and in some places where Avicannia
marina exists. This species also contributes to fixation of alluvial sediment and is deeply
inundated during low tide, on the accumulated soll mixed with clay mud.

Raversing Environmental Degradation Trends in the South China Sea and Gulf of Thailand
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Besides the two above-menboned species, there exsted species of Avicennia fanats Ridl distributed
scatieradly from the South to the Morth, but not creating into a dear population or association in which
Awvicannia lanala Ridl dominated

Lastly is Avicermia officinglis L, This species is most commanly distributed along the southern coastal
regions in Viet Nam, especially along the Ca Mau Peninsular. In addition A. officinalis L has a Emited
and scattered distribution within the southemn part of the central region, This species is nol naturally
distributed in the Morth of Viet Mam,

Sonneratiaceas has one genera of Sonneratia. There are 6 different genus of Sonneratia in the warkd,
while 3 of them are present in Viet Nam including:

Sanneratia caseolans OK Niedenzu. This species is rather common and widely distributed in the
South, North and Cenfral regions. |t grows in bed of alluvial sediment in the estuaries, rich in mud and
clay. This species prefers condiion of low salinity, Le. brackish water whereby the salt level does naot
mare exceed 20% and survive In conditions where there = a large annual water salinity variation.
For example salinity in rainy seasons below 5% and dry seasons up to 20%.

Sonneralia alba J.Sm in Rees is naturally distributed in the coastal area of the South and South of the
Central region, deposited afiuvisl/ bed consisting of rich mud and clay within the estuaries. Water
salinity in these locations has been found 1o be higher as compared with the distribution of Sonneratis
casealars [salinity from 7-27%).

Sonraratia pvals Backer or Sormeralia acida has a natural distribution scattered along the coastal
areas of the Southern Della and it is not distributed naturally in the central and the Northern regions.
Myrsinaceae with genera of Aegiceras, of which there are two species of Aegiceras:

- Aagiceras comiculation (L) Bleo Is wooded tree in shrub form, usually not exceeding 3m high
This species is naturally distributed throughout the Narth of Viet Nam, especially in the North East
of Viet Nam and in the coastal area of the Red River Delta. According to Le Cong Khanh (Ministry
of Forestry, 1965) Aegiceras comiculation accounts for 54% of the total coastal mangrove area
Iy thie Marth while in the Scuth it enly cccupies 2.5% of the total regional MANQIoVE area.

— Aegiceras flordurn Roem, et Schult has highly restrictly natural distribution within Viet Nam
Recently (1993) Phan Nguyen Hong found a population growing within gravel and sand at
Con Dao in South of Viel Nam.

Finally, there are twe genera of mangrove trees belonging to Palmeas or Arecacese, cansisting of
2 genera, Of which Mypa genus has only two species in the world that are Wurmb and Phoix
paludosa, These two species are also naturally distributed in Viat Nam and have a variety of economic
aclivibes: leaves for house roofing, coconut fruit, and milk for drinking or ite liquid for alcohal
production. In addition these speckes are highly efective at soil arosion and protecting river banks and
canals,

The destribution of Mypa frulicans is concentrated masnly in the Southern Delta with scattered
populations alang the southern part of the ceniral region. N. fruiticans is not naturally distributed in
the North of Viet Nam. Details of distribution of *True™ mangrove species are shown in Table 2.

Tahba 2 Distribution of "True” Mangroves by Reglons.

True mangroves species Hortherm Region Caontral Region Southérn Region
No. Scientific name Tane | Zana |l Zone [l Zone IV Tane ¥ Zone Y
Family Harth Morthern Norih South Easi Makang
I Species East Deita Central Central South River Delta_|
Total "Trus” Mangrove specios 16 14 18 23 a2 b
Earﬂfmwubamn
1 Samnevria aba . Sm in Feas a i 1] = i EE
2 £ casectans 0K, Miedensy x N ®4 KK LE [
3 5. ovala Beckar a] i ) [u] X i
Aoauvaceas
4 Avicenivg st Bl 0 8] il x NN IRX
=) A, affcnais L 1] K] £l i ¥ KN
5] A, maing [Forsk, ) Vierh naxm K Ex i X i
T A larsls Ridl ] ¥ " A X X
Hf_%mnn X
B wiara B L] ] [i] X e ALY
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Table 2 conl.  Distribution of “True” Mangroves by Regions.

| True mangroves species Maorthern Region Cantral Region Bautharn Raghon
N Scientific nama Jane | Zone Il Lans |l Fone IV Tane ¥ Lone Wi
' Famity Morth | Northern Morth Sauth Easi Mekaong
Spacies East Dilta Central | Central South | River Daita
T | R mucronaa For_In Lamk 0 D o % i1 X
10 R styhoss Gl AEE 0 LR o X 0
1 Braguiena gramnantizg Lam, AEK 0 3 E X i ¥
12 8 parvifora (Raxk] W, o 0 ] o x xx
mnid Am. Ex Griff
13 | B cptnekics {L.) BL ] a [ 1] X ¥
14 8. sexamgus [Lour ) Por, in
Lamk
15 Cenops decendra {Seff | a 1] [ % K ¥
18 C, ingal [Pers) G B Rob a a 1 ] b %y
|| Ding Hou
7 Kanadeha obovedn Sheue, Lia KR EXE WK X x [H i
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However it must be noted that the expers of UNEP/GEF of project ‘Reversing Emaronmerial
Degradation Trends in the South China Sea and Gulf of Thatand” supposed thal Xylocarmus
mekaongensis was named as Xylocarpus rumphil (Kostel) Mabb and was congidered as associate

SECES.

There are alea 2 opinions for Dolichandrone spathacea (L) K. Schum belongs to Bignoniacea.
According to Phan Nguyen Hong (1899) this specias is considered as frue mangrove species. But this
species is considerad as associale Mangrove Species.

For Cynometa ramifiora, Dang Trung Tan {2001) considered as frue mangrove species, but in the
sacond meefing of regional warking group on mangroves has agreed that this species is associate
species, therefore Cynometa ramiffora |s pul Into associate species. Acrostichum speciosum Is
amended 1o fist of true mangrove species in Vist Nam as research results of Dang Trung Tan {2001).

Reversing Environmantal Degradation Trends in the South China Sea and Gulf of Thailand
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In addition, according to Phan Nguyen Hong Kandela obovata Sheue, Liu and Yong, Gn has been
found recently in North Central reglon. As this consequence the total true mangrove species will

be 37,

In 1993, Phan Mguyan Hong has made in public a list of "Associate” mangrove species that includes
42 species belonging 1o 28 famibes bul in recant years, the author and some botanists have added
plant species imvolving in mangrove forest up to Y0 species belonging to 32 families (Phan Nguyen

Hirg,

it has been identified that the development of a set of standard criteria for the addiion of new
"Associate” mangrove species should be explored further. Table 3 below shows the list of "Associate”

1999).

mangrove spedies, in which 2 new species are added Lo,

Table 3

List of "Associale” Mangrove Species and Distribution by Regions.
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Table 3 cont.  List of "Associate” Mangrove Species and Distribution by Regions.
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No: Scientific name family Distribution area
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Research results show that in the Morth of Viet Nam, there are 17 species of “True” mangrove free
species out of otal 36 “True™ mangrove trea spacies in Viet Mam represanting 47% of total “True"
species, While in the South, there are 33 "True" mangrove tree species out of 36 “True” mangrove tree
species in Viet Nam astimating at 82% of total “True” species in Viet Nam

in the Morth Eastern coastal area (Quang Ninh province) there are 16 species over 36 spacas of
“True® mangrove species, accounting for 41.6%, including commonly and very commanly wooded
stem species with important economic value in the regien and country such as Rhizophora stylosa,
Brugwiera gymooirhiza, Kandela candel. In addition, also there are Aegicennia marina and Aagiceras
covricLialum,

In the: coastal area of the Northern Delta there are 14 “True” mangrove tree specles out of 36 in toial,
rapresenting 36% of total frue species, of which there exist wooded stem species which are widaly
distributed and of impartance in the region and the whole country, |.8.: Sorneratia caseolars, Kandelia
candel, Besides, there is Asgiceras comicuialum.

in the coastal area of the Northemn par of the Central region there are 18 "True® mangrove tree
species oul of total 36 species, accounting for 47% of total species, but distributed scatteradly info
small and narrow areas, along river sides, streams, channels along coastal area.

In ceniral South Coastal Region there are 23 "True” mangrove tree species oul of tolal 38 BpECIES,
occupying 61% of iotal species. Allhough more species are found than three above-mentioned
regions, but scarily distributed in small and narrow areas. alang rivers of streams. canals inside.

seashores. Here, in some places, the rainfall is very low, less than 1,000mmivear, unsuitable for
distribution and growth of “True” mangrove tree species (Ninh Thuan and Binh Thuan provinces).

In the coastal area of Ba Ria — Vung Tau (belonging to the Eastern part of the South), due 1o
favourable chmatic conditions, without winter and alluvial grounds are rather large, therafore, numbor
of “True” mangrove tree species inceases considerably up 10 32 species oul of 36 spacies in fotal,
representing 86%. of which there are wooded stem tree species of large diameter which are of value
far the region and the whale country, L.e., Rhizophors apiculata, Sonneralia caseolans, Avicennia alha,
Avicennia officinalis and Nypa fruticans |

Attention should be finally given to the coastal area of the Mekong River Delta where existed the
largest mangrove land area of Viet Nam, aboul 373,305ha, accounting for 61,5% of the total
mangrove land area of Viet Nam with total 82,367ha of existing mangrove area, estimating at 53% of
the total mangrove area in Viel Nam. The climate is warm all year round, no winter. relativety high
rainfall ranging from 1,500mm to 2 500mm/year, with large alluvial grounds and fertile accumulatad
alluvium. Here, it is found that number of “True” mangrove tree species is 33 species, reprasanting
naarly 88% of total “True” mangrove free species of the country. Of which thers are wooded stem tree
species, commonly and very commenly distributed, playing an important role In terms of eCanomy and
environment in the Region, such as Rhizophora apiculata, Sonneratia caseolaris, Avicennia alba.
Avicennia officinalis. Avicennia alba, Bruguiers gymnomhiza, Bruguwiers parviflora, Cerops tagal
Cenops decanda. Aypa fruticans, el

Regarding respectively o “Associale” mangrove species in Viet Nam up to 72 species balonging 1o
34 families are found. Their distribufion becomes richer and diversified from the Morth to the South,
(- P
In the Northern region thare are 36 species out of 72 species, accounting for 50%;
In the Central region there are 41 species out of 72 species, accounting for 56%: and
- Inthe Southem region there are 6B species out of 72 specias, accounting for 94%.

2.2 Formation
In Viet Nam, Phan Mguyen Hong was recognised as the first person to conducl research on
formations of mangrove communities and his research studies wers published n 1970, 1875, 1281

and 1996. Within Viel Nam there is a rich diversity of mangrove communities, of which there are
45 identified communities and & distinctive populations. Their regional distributions follow:

Rewersing Environmental Dogradation Trends in the South Ching Sea and Gulf of Thalland
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221 North East Coastal Region (Quang Ninh Province)

Thie main mangrove commurnities inclede:

- Avicennia manina community — plonear, fixed alluvial flats, deeply inundated when high fide
appears, rich in sand grain, together with grasses of Cymodan deofylon and Swaeda mamimea.
Aegiceras comicidatum Community — mixed with other species like A. marna and Cyperus
sholaniferus,

- Brugwera gymnarrhiza community = dominated by Bruguiera gymnromhiza mixing with other
species .8, Rhizophora siylosa, Kandelia candel and Aegiceras comicuiafum, They all grow
an the tidally flocded areas when high or medium tides ocour,

Mixed community — codominated species including Rhizophora spiosa, Kandela camdel
Brugiiera gymnorrhiza, combined with Aegiceras cornfcwlalum, These species naturally
distnbuted on inundaled tidal areas whan the tide is at medum level,

- Excoecarla agallochs community, Lumnizera racemosa and dominant Xplocarpus grasafum,
combined with Scpphiphora hydrophpliacea, lertiera litforalis and Hibiscus liacews, Scaevola
laccada, Cebera odolans, Clerodendrom inerm developed on inundated alluvial areas when
the tidal is high and exiremely high within the year, on relatively wel developed or fully
developed land.

in addifion to the above-menfioned naturally distribuled mangrove communies. a number of
man-made communilies have been esiablished during recent vears along the coastal area of
Viet Mam thal include Kandeda candel and Bruguleras gymnomhiza plantation forest,

2.2.2 Coasial Area of the Northern Delta (Red River Delta)

dain mangrove tree communities include:

- Somweralla casesfans Community = dominated in high layer combining with Acanthus sp.,
Cyperus malaensis and Aegiceras comiculaium at lower layer, These species distributed on
rich mud and clay alluvial Mats, deeply inundated with high tides raised at esluanes.

Shrubs communily — Aegicevas cormicufaiim developed and distributed on alluvial fials rich n
sand and mud.

- From estuary of Van Uc (Hai Phong) along the southem coastal fine where exdsted a ot of
fidal mud fats fooded when tide rises, only salt-resisted grasses such as Cyperus
sloloniferus, Cyperus deolylon and Scipus Kimsonensis grow naturally and well develop
attracting many species of water.

- Birds like gooses, wild duck, spoon-beaked storks visiting this area for food such as in nature
reserves of Giao Thuy (Nam Dinh provinca) and Kim Son (Ninh Binh province).

In addition fo the above-menltioned naturally distributed mangrove tree communifies, in recent years,
in the coastal area of the Morthern part of Yiet Mam, efforis have been made to establish mangrove
forest in order to protect and prevent from salt water along the coastal area; fix alluvial plains and
encroach furdher to the South China Sea, e Man-made Kandelia cande! community, Man-made
Sonneralia caseolars communily;, Man-made Sonneralia caseolans community in high layer and
Kandelia candel community in low layer.

223 Coastal Area of the Central North Region

Thia region is still affected by the North East monsoon, whech carries cold wind from the North, Along
the coastal area where sand dunes are found without mangrove forest distributed. Inundated
communities in the region are anly developed slong the river banks, near estuaries or inland canals,
sireams near the saashores.

Avicenria marina Community combined with sall-resisted grasses like Cyperus stofoniferus, Cynadon
dectylon and distributed naturafly on deeply flooded alluvial plains when high tides, along both river
banks near estuaries, This is a permanent and plonear mangrove tree community on the aliuvial piains
with rich sand grains mixed with mud and sand.

Rhizophora styiosa and Kandelia candel codominant community and mixed with some species of
Bruguisra gymnormhiza and Aegiceras comiculatiam on alluvial plains Aooded by madium tides

Reversing Enviranmantal Dagradation Trends i the Sauth Chéna Saa and Guif of Thaltand
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Aggiceras comicedaium dominant community developed on allivial plains flooded by medium fides.

Aesgiceras comiculalum dominatad communily mixed with some Srugwera gymnmorfiza and Avicenria
mraring distribuied on flooded alluvial plains when high tides occur and with less flat topography,

Rhizophora sfposa community distrbuled on alluvial plains afong streams, canals, far from river
mouths, inundatad when medium tides take placa, and salinity is rathar high, less changes in the yaar
(10-25%) along the coastal area of Guynh Luu district of Mghe An province).

connerafia caseclans community cccupies dominantly on high free layer while at low layer Acanthurs
sp. and Cyperus malaensis are seen. Community of Sonneratia Caseolans is in most cases distributed
naturally on alluvial plains, flooded blackish waler, near estuaries, even going further o mainiand up to
30-40km,

224 Central South Coastal Region

Thiz region extends from the South direction of Hai Van pass up to Ba Ria - Yung Tau balonglrg 1o
South of Viet Mam.

Thes regeon almosl has no wintsr =agson, the climate is warm all year round, therefore, number of
mangrove plant species is mone abundant than other regions axcept 2 provinces of Ninh Thuan and
Binh Thuan, and where rainfall s too low, less than 1,200mm, unsuitable for distribution of many
mangrove. tree species, in the coastal of the Central Southem FParl, main communities of mangrove
species ane as follows;

Population of Rhizophora mucronata is a pionser population with fixed alluwial plains, deeply
flooded when high tides and situated in the West of some islands.

Community of RiWzophors mucromata and K. apicwata is dominant, combined with other
species like Bruguwiera gymnorrhiza, Bruguiers panvifiors amd Xylocarpus granafurm, distribuied
an alluvial areas along the rivers, canals, sireams, pretly steep and not flat topography,
Community of Awvicennia lanala and Avicennia officinalis developed dominantly mixed with
some secondary species ke Scyphiphora hydrophpliaceas, Lumndzera ittoraliz. and Cenops
decandra on alluvial plains flooded when high tides amive

- Community of Excoecana agoffocha, Xylocarpus sp, and Hiliscus iVacels, Cerbera manghas
mixed with Scagvola laccada, Hentisra litforalis and Phoenis paludosa, distributed on alluvial
plains to be only inundated by high tides and iregulary high tides in the year,

Community of Someralia caseolars occupies dominantty on high tree layer mixed with
Acanthus sp. and Cyperus malaensis, Demis fnfoliate, Flagelana ndica on lower layer.

2.25 The Coastal Area of Ba Ria = Vung Tau = Ho Chi Minh City

This ares has bean built up by sediments of the system of Dong Mai and Sal Gon rivers, with fairly
targe alluvial flats, alluvium with rich mud and clay, warm climate all year round, no wintar season, no
yphoons, rathar favourable for mangrove frees growing. In this area, the mangrove communites and
populations are identified as follows:

Populstion of Sonnerafia alba is population of ploneer mangrove frees, fixed on new alluvial
grounds, deeply submerged, whan high tides, In some places mixed with some trees of
Rhizaphara mucronala lke along Soar Rap River,

Community of Rhizophora apiculala and Sonneratla aiba distributed on alluvial grounds
flooded by tides and with rather sustainable land sources.

Community of Rhrzophora apiculata, Cenops fagal and Avcenma alba distributed on alluvial
grounds flooded with medium water level when tide rising.

- Community of Rhrzophora apiculafa, Cerops fagal and Aegiceras officinalis, Cenops
decandra. In addition, it is found that Xylocarpus granatum and Xylocarpus moliccensis
distributed on alluvial grounds 1o be flooded when high ldes armive.

Community of Excoecaria agolocha and Phoenis paludosa, mixed with Xylocarpus

malyccensis, Hertiera ittoralls, distributed on alluvial plains to be anly inundated by high tides
and irregularly high tides in the year,

Reversing Environmental Degradation Trends in the South Chine Sea and Gull of Thailand
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Im the brackish water area of the estuanies in this region whare masmn mangrove tree communities and
populations are seen as follows:

Population of Sonneralia caseclans is a population of pioneer and permanent mangrove rees
in the alluvial grounds of blackish water estuaries and deeply inundated areas.

Community of Nypa frulicans and Cryplocoryne ciliata, Acanthus sp. and Cyperus malaensis
distributed on the alluvial grounds of blackish water estuaries and fiooded when tides rise al
medium height.

Community of Dalbargla candenatensis, Hibizcus tliaceus and Thespesia popwinea and
Claradedron inerme, Pluchea indice distributed an high alluvial plaing to be only inundated by
high tides and irreguiarly high tides in the year,

According fo Vien Mgoc Nam (2002), apart from this, in the region, in recant years, many populations
of mangrove trees have been established, especially in the World Biosphere Reserve in Can Gio
balonging to Ho Chi Minh City recognised by UNESCO. Additional plantation forest has aiso been
astabiished ncleding;

Population of Rhrizophora apicuwiata planied on an area of 21,000ha;

Population of Rhuzophora with area of GBha:

- Population of Rhizophora candel with area of Jha;

Population of Nypa fruficans with area of 28ha;

Population of Avicennia sp. wilh area of 18ha; and

Population of Xiocarpus granatum with area of 19ha.

226 Coastal Area of Mekong River Delta

This area has been created by sediments of Mekong River system, which has the highest water
current and content of alluvium in Viel Nam. Large and fertile alluvial plains, very favourable climate
for the growth and distribution of mangrove trees. In the region there are 33 "True® mangrove tree
species, accounting for 89% of tofal “True® mangrove tree species of Viet Nam. The followings refer Lo
the mangrove communities and populations in main estuaries and the Ca Mau Perminsular in the
sauthern region,

In in estuary of Tien River {(Ba Lai) there ara the following populations and communibes:

—  Population of Sonneratis alba, dominated on alluvial, salty, narrow and mud areas, outside of
he estuaries.
Community of Avicennia alba, Sonneratia alba together wilth other species like Rhizophora
mucronata, Brugidera panafiora growing scatteredly, This Community is distributed inside
plonear population of Sonneratia alba developed on alluvial ground to be flooded when
miedium tides armiving.
Community of Lusnnifzera racemosa, Xylocarpus granatum occupied dominantly, mied with
Cariaps tagal, Cenops decandra, Avicennia fanata and distributed on alluvial fiats lo be flooded
only when having high tides.
Community of Excoscania agolfocha, Hibizcus fllaceus, occupied dominantly, mixed with some
spacies like Thespessis populnes, Phosnis paludosa and Sesuvium porfulasstrum distributed
on high alluvial grounds and less fiooded by tides.
Mangrove trees populations and communities in estuaries of Cua Dai, Cua Tieu and Ham
Luong belonging to Tien River {Cuu Long River).
Mangrove trees populations and commwunities in estuaries of Co Chien River.

The following populations and communities have been identified a5 bellows!
—  Poputation of Avicennia alba develops strongly on weak alluvial ground. with relatively high
salinity and not many changes in the year.
Community of A, alba and A, officinalis

Poputation of Sonnerstis aiba as pioneers on alluvial ground with a wide range in salinity
between the dry season and the rainy season,

—  Cemmunity of Rhizophors mucronata mixed with R, apicuiata and Cerops decanda disinbuted
on alluvial ground, inundated by medium tides.

Mangrove tree populations and communities in coastal area of Ca Mau Peninsular.

Revarsing Enviranmantal Degradation Tremds in the South China Sea and Gulf of Thalland
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This is a sediment area, which oparates vigorousty in the Mekong River system, with low and larga

alluvial fiats, rich in mud, clay and nutrients. Salinity of the water is sutable for mangrove rees io be

distributed and growing and salinity has little change in the year. In this region, there are communities

and populations of main mangrove trees as follows:

Population of Avicenmia alba as pioneer on permanent alluvial soils with rich mud and clay.

Community of A albs and Rhrizophora apicwlata disirbutad on-alluvial soils floodad by low

tides,

—  Population of Rhrizophora apiculata distributed on alluvial flats and be inundated by medium
tides,

—  Community of Rhnzophora apiculata, Brguiers panviflora distributed on alluvial soils and be
fiooded by medium and high tides

— Population of Bruguwera pandfiors distributed on alluvial grounds that are flooded when
medium and high tides cocur.

= Community of Rhrizophors apiculata and Cerpos decands in low layer, on fairly wel
developed alluvial plans and s flooded during having high tides.

—  Community of Rhrizophora apicwlata and Rhizophors mucronata distributed on alluvial flats
along the rivers, deeply Aoodad with water (not large area).

—  Community of Lumnitzera racemosa and Cerops fagal usually grow on high alluvial flais,
with rathear tight soil and irregularly flooded by lides,

= Community of Excoecarna agolocha miked with Acanthus licifolivs, grow on high and wedl
devetoped soil and being less flooded by fides,

Besides, there is a community of Avicarmnia marina mooed with A, offfcinaiis and Excoecana agatocha,
distributed on alluvial flats with abundant sand and mud, be flocded when tides are high and medium.

Community of Nypa frulicans mixed with Acanthus Nicifolivs at lower layer, disinbuted nelurally along
the rivers, canals, channels and interior fialds.

In addition to the above natural communities and populations, in Ca Mau Paninsular area and Makang
River Della where population of mangrove Irees have been established by people such as population
of Rhizophora apleudata, population of Sonneralla caszeolans and man made secondary communites,
e, community of Phoeniy paludoss mixed with Acanthus iicifolive after exploitation of mangrove
forest.

3 ENVIRONMENTAL AND BIODLOGICAL STATES
3.1 Physical Factors
3.1.1 Climatic Conditions

Temperature regime

The coastline of Viet Nam has a length of 3,260km, extending from Ca Mau (South Viet Nam) at 8°25'
Morth Latitude to Mong Cai (North Viet Nam) at 25°50' North Latitude, a length of over 14 lalitudes
Generally, the entire coastal area of Viet Mam lies within the fropical belt with annual average
temperatura ranging from 22.7°C (in Mong Cai) to 27.6"°C (in Rach Gia - Kien Giang). The climate
within coastal Viet Mam exhibils fropical humid characieristics with two relatively distinctive climatic
Zones.

Northern Viet Nam

From the latitude of 16° North (North of Had Van pass) 1o 22,060' North {(Mong Cal). This area locates in
the transitional iocation of two climatic belts, i.e., tropical and sub-tropical, and heavily influencad by
monsoonal regime belonging to the South East Asia where a complicated rofation of atmospheric
prassure frorm the equator, tropics and Morth Pale converges, Therefore, there are two distinc
saasons for this area. Summes season is holt with much rain, from May to Oclobar, Winler season is
cold with less rain, However, in winter, usually no hoarfrost appears and not senousty lacking of waler
for crops) lasting from Movember io Apnl, Every year, Morith East wind occurs 20 up to 25 times which
carries cold wind from the Morth, Averagely in one month of winter, there are 3 wp fo 5 tums of
appearance of Morth East moonsoen, When the Morh East wind arrives that makes ihe temperature
suddenly drop to about 410 5°C and sometimes dawn 1o 10°C,

Renversing Emvircnmantal Degradation Trends in the South China Sea sand Guif of Thalland
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The Morth Easterly winds blow along the country from thie MNorth to the South and significantly
influences the temperature along the coastal areas at different latitudes. This type of weather pattemn
differs from that experaenced by neighbonng tropical countries located on the same latifudes,

South of Viet Nam
Betwean Hai Van Pass (16° North latitude) to Ca Mau Paninsular (8°25 Morth [atitude). The climate s

less influenced by the Morth East monsoon, To the southem Delia the influence of this monsoon is
minimal and is characterised by monsoon tropics, near equator with total annual average temperature
of 89,000-10,000°C and annual average lemperature is relatively high, between 26-27°C.

in the South, there are wo distincd seasons; rainy season and dry season. The rainy season begin in
May and last uniil Oclober whereas dry season commences in Movember and last until the end of
April. The temperature variafion between months is very low ranging from 3°C to 5°C and the daily
temperature difference is only about 1°C. Table 4 shows Annual changes in temperature regime by
Regions in Viet Mam.

Table 4 Annual changes in temperature regime by Regions in Viet Nam

Mumber of months in the year have temporatures
Part ) Ragloris <20°C 20-25°C >I5°C
Kloth Nerth Easl Region [(uang Kinh pravinca) 5 months + monihs 5 months
Vet Mam Mortherm Dalia 4 manans & monihs & months
Cenlral North Region 2-3 monihs 2-3 manths 8-10 months
Ceniral Zouwh 0 rranth 3-5 maniha 7-8 manths
Saudh B Ria = Vung Tau (Souib Easiern part
it Sl o the: South) Ho Cni Minh Cit 0 reanth 0 maonth 12 months
HHII.I:NE Riwar Dalla 0 mreanih 0 manth 12 manthg

Bowree! Genera! Deparmant of Hydmibgy and Meteomlagy, S000

Scientists who research on physiology if mangrove trees all have assumed that aimospheric
tamperature from 25°C 1o ZB°C are very switable for the growth of mangrove trees. Therefors, the
temperature regime in the South of Viet Nam remains through the year round (12 months); it is very
suitable for the growth and distribution of coastal mangrove frees,

Rainfail
YWiel Nam s sduated along the sastem seaboard of the Aslan continent, adjacent to the Eastem Sea

and faling within the troplcal belt. The long 3,260km coastling forms a type of ocean influenced
climale where there is high annual rainfall and humidity, Generally, the coastal areas of Viet Mam have
rather high annual average rainfall ranging from 1,800mm fo 2.500mmiyear (see Table 5). However,
there are also some localities with low rainfall of below 1,500 mmivear Bke Vung Tau {1,357 mmfyear)
or with very low rainfall, i.e., under 1,200mmdyear, a.g., Ninh Thuan and Binh Thuan provinces (tofal
annual rainfall is Y84mmfyear) and Phan Thiel province (total annual rainfall s 1,152mmdvear).
The low rainfall influences significantly the distribution of mangrove forest,

Table 5 Changes in annual rainfall betwean coasial areas.

Mo, Regian Annual raintall {mmiyear)
1| Morh East (Quang Ninh province) 20E-1748
i Marthem Della g 1757-1865
| Cantral Honth 1644-F887
4 LCanba Soulh 1152-F280
5 Ba Ria— vung Tau{5outh East Souih} ang Ho Ghe Minh City 13567-1684
{vung Tau) (Can Tha)
Minkong Rivar Dicika 14 7 3-F346

Soume; Genamd Depadment of Hydmdogy and Motecroiogy, J000,

Mangrove trees distrbuted in the Northem hemisphare develop well in the locations hawving refatively
high rainfall, from 1,800 to 3,000mmiyear. In Viel Nam, there ane 3 regions: North East, Northemn Deita

and Morth caniral whare annual rainfall range from 1,757 to 1,867mm which is very favourable for the
growih of mangrove trees. In addition. the Ca Mau Peninsular has annual rainfall varying from 1,800 to
2. 366mm also very suitable for the growth and distribution of mangrove trees. Especaally, this region
with a very suitable temperalure, farile and large coastal wetland area, therefore, i becomes a good

Roversing Environmental Degrsdation Trends in the South China Sea and Gulf of Thailand
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place whera many types of mangrove trees distribule and provide a high production of timer ie..
Rhrizophora apiculata growlng in natural Rhizophora forest, al the age of 60, it can reach a diameter
of 1.3m and height of 28m, The timber productivity aof Rhizophora apicuiata plantation forest averages
betwean Bm® - 12m’ivear and occasionally as high as 13.5m /year, On contrary, in the localities
whiere the annual rainfall is under 1,200mm_ the mangrove forest seem not to be appeared or if any
the forest ars in poor growlh

312 Water Temparatura

Coastal North East Region(Quang Ninf)
Waler temperature is affected by the cold winter clmate, During the winter, Ine lemperature may drop

down fo 10°C, however along the coast of Quang Ninh, the water surface lemperature ranges from
15 1o 18°C. Seawater temperature e.g., Luc estuary as low as 12°C on some days. Seawatar
temperature gradually increases from the waler surlace to deeper water varying batween 1 and g
In summer, average temperature of the surface water ranges from 28-3 and the temperature
gradually reduces from the surface water to deep water level ls difference s from 2-3°C. This
justification resulted from pilot planting of Rhizophora apiculala lrees in this area. Rhizophora
apicilala treas died after 1 1o 2 cold winter seasons,

The Red River Dalta
The influence of the above mentioned North East monsoonal wind is less profound at the Red River
Delta, hawever, a cold winter wind continues to blow for the three months of December to February.

During this time the average monthly seawater lemperature close 10 the shore is under 20°C, varying
between 17.9°C and 19.5°C. From the March to November (Remaining nine months) the average
seawater temperature is always higher than 20°C and vares between 21.4 and 28.6°C. The coldest
average seawater lemperature of about 17.9°C is in the month of January and conversely, the
warmes! avarage seawater temperature is in June, about 28.6°C,

Cantral North Region

Influence of tha North East monsoonal wind becomes minimal and in this region It is not very cold
during the winter. About 1 or 2 months in the year, normailly during December and January, seawater
larmperature is lower than 20°C.

The Central South Region

There is no distinclive winter climate within this regicn and the influence of the North East monsoanal
wind is negligible. The average seawater temperature throughout the year is higher than 20°C, which
provides ideal conditions for Rhizophora trees to grow naturally along the coastal mangrove land

The Ba Ria — Vung Tau and the Mekong River Delta Region
This region is characterized by a typical tropical equatorial climate where the mean monthiy
temperature in all months of the year is higher than 25°C, thus, the average seawater tamperalure is
always higher than 25°C, varying from 26.5°C (in September) as the lowest water temperature in the
year, to 30.7°C (in March) which has the highest water temperature in the year Here, different
mangrove types ara abundant and grow very well in Viet Nam.

313 Hydrological Characteristics

River system

The total average annual water rainfall volume of Viet Nam is approximatety 830km” . The netwark of
rivers and streams 5 quite dense and if drainage lines whose langth has more than 10km weare
considerad, Viet Nam would have simost 2.500 streams and rivers, Density of river network vanes
from 0.5 to 2km/km’

The rivers and streams annually discharge between B00-300km” of water into the South China Sea.
If outside water volume discharges into Yiet Mam s not included, then water volume derived
from territory of Viet Nam is about 300km’ of water (Nguyen Viet Pho, 1984).

The two largest nvers in Viet Nam are Mekong and Red Rivers. They discharge approximatedy T70%
of the country's totai water volume from their catchment systems.

Reversing Environmental Degradation Trends in the 3outh China Sea and Gl of Thalland
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Tide

The driving force and highly important elemant in formation of mangrove acosystem is bhde. Along
the coast of the South China Sea of Viet Nam, there are 4 different types of lides ie., diumal tide,
sami-diurmal bde, irregular diurnal tide and iregular semi-diumal tide. Iregular divrmal tide and
irreqular semi-diumal tide is produced by a mixture of diurnal and semi-diurnal tide where aither on
variaty exils more dominance than ather at that locabon,

Fure diumal fide area may be clearly observed ajong the coast from Mong Cai (Quang Ninh provinca)
to Do Son (Hai Phong}t In this area, tide range s the greatest in Viet Nam ranging from 4.0-4,.5m,
In one day and night, there appears one fime of leap tide and one time of ebb fide.

In addition, Northern Delta area experiences a diomal tide regime, howevar tide range gradually
reduces from Do Son o Ninh Binh, with lide ranging from 3.2 to 3.6m. Within one year there are mare
than 165 days where high tide exceeds 3m. In this region the tide is most active yearly in December,
January, June and July

In the Central Morth ares tidal patterns are rather complicated. From Thanh Hoa o Ha Tinh an
ireqular diumal tide regime occurs and from Ha Tinh to Hue an iregular semi-diumal tide regime
appears. From Thanh Hoa to Hue, tide range gradually reduces in height, from 3.0m to Thuan An
(he lowast ide range in Viet Mam) where there is only 0.5-0.7m range.

in Central South Area, the fidal regime changes from sregular semi-diumal tide (Quang NMam - Da
Mang) to imegular diurnal tide (Nghia Binh-Phu Khanh) and then from Phu Thanh 1o Thuan Hai returns
to irregular semi-diwnal tide with a gradually increased tide range of 0,7-2,5m,

In the South East South (Ba Ria-Vung Tau) and Can Gio (Ho Chi Minh City), thidal regime s
gami-diumal and has a relatively high tide range, from 3.6-4.0m. In ona day and one night, there are
2 times of keap lides, one incompéale tide and ore main tide is higher. In the year the highest tide
range appears in September, Octobes, November and December and the lowest tide range occurs
in May and Juna.

The Mekong River Delta coastal area expeniences semi-diumnal tidal regime whare tide ranges from
2.0-3.0m. The speed of tide during leap tide is 6.9m/s. Especially in the Western part of Ca Mau
Peninsular, from Bay Hap estuary (Ca Mau province) to Ha Tien (Kien Giang province) the tidal
regime changes its partern to diurnal tide regime with low tide range varying batwean 0.7 and 1.0m
In addition, from Dat Mui area to Bay Hap estuary of Ca Mau provinca wherg experiences a mixture
of semi-diurnal tide and diurnal tide (transitional area)

The influence of rivers within the Norh Eastern coastal area (Quang Ninh provinca) is minimal, During
the rainy season, the volume of water pouring into the sea contributes batween 20-40% of the total
violume of water near the share and during the dry season this drops to between 5-10%. Sediments
derived from river water is low, therefore, the dominant driving force behind the formation of tdal flats
is the daily rise and fall of tdes. This process creates the lormation of tdal flats with very dense
branched canals perpendicular to the coastiine. The influence of the tide has increased 40,000ha of
high tidal flats where mangrove foresi have colonised and over 27 000ha of low tidal fiats which ara
ideal environment for the development of fishery products (ie., brackish and salty water fishery
farming] of high economic value

Sea waves
Estuaries and tidal flats along the coastal areas of Viet Mam are strongly affected by coastal sea

waves. Coastal sea waves in Viet Nam tend to be influenced by two seasons in the year. Rainy
season from April fo Seplember dominated by North East waves and during the dry season from
October 1o March dominated by Sowlh East waves. Waves from the Sea traveling 1o the seashore
usually have an average height of 1.5 to 2.5m. During the days of the formidable seas and strong
North East monsoanal wind, the sea waves may reach between 3.0-4.0m. During the typhoons lake
place the sea waves along the coastline vary greatly rising between 4 to 6m and even highar than 7m.

In Wiet Nam, there are on average between 4-6 storms which more towards the maintand, with wind
spead of 20-40m/s Storms cause greal impact on the existence of coastal mangrove forest and
destroy sea dyke system where no mangrove protection forest exist. Only along the coastal area of
Southemn Delta area where storms rarely occur.

Roversing Environmental Dagradation Trands in the South China Sea and Gull of Thadland
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A notable exception to the above mentioned process is the coastal area of Quang Minh (Norih East of
iat Mam) with a coastal length of more than 250km. 2,077 islands and hmestone mountaing rise oul
of the sea near the seashore and create a closed bay. As a result, the waves arriving on the shoreline
become rather calm while wave height averages at 0.5m, B5.4% of the time the sea condilions are
calm. Table & represents Wind Direction and Speed and Seawave Range in the Red River Delta
{Hon Dau Observation Station); and Table 7 shows Prevall seawave Direction and Ranges in the
Westam Part of Ca Mau Peningular,

Table & Wind Direction and Speed and Seawave Range in the Red River Della
{Hon Dau Observation Slation ).

Wind ﬁlni!t af aeawave [m)
Month Spaed {mis)

Fl'l':ﬂ direction r— Wax Average Max
daM Murlh East - Easl 4.5 a4 0,156 18
FEB Easi 4.8 20 .58 32
Wwan Easl = South Easl 4.1 i {155 22
APH Easl = South Easl 4.9 A 0.7 48
MAAY East - South East 57 A0 083 &4
JUN Sanugh - South East 59 34 o8k i)
JUIL Sauth — South East 1 i ! ﬂg_ 56

| ALG South — South Easi 4.8 45 070 50 )

SEP Morih Easl — Easl 4.8 i D&E 4.2
OCT Mofth Eagl — Essl 51 il LT85 2.3
T Morth Easl — Easl 1.4 24 D45 20
DEC Marth Easl - Easl 4.8 30 - Pl

Table 7 Prevail seawave Direction and Ranges in the Weslern Part of Ca Mau Peninsular,

Saswave rangs (m)

Month Pravall seawave directicn i - Max
JAN Easl - Morlh East .80 180
FE&B Easl - Marth East 0495 200
MAFR horih Easl 1.10 230
APR Easl - South Eal 0.0 200
iﬁ.‘r’ Wéasl — Sauth West 085S 300
JUIN Wast — South Weat 0.85 400
UL Wesl — Soulh Wesl 085 400
LG Waest - South WWesl 0,80 350
ZEP Wast = South West 0,80 350
OLCT Wast = South Wesd 0.85 300
MOV Morih Easl 0.52 750
DEC East — Morth Easl 0.52 250
Anunual averago i0.91 4,00

Oceanic water current
Currents of water in the Ocean also have a great impact in distribution of mangrove tree species along
the coastal area of Viel Mam.

Thie South Wast monsoon brings water currents from Indian Ocean through Indonesia and Malaysia to
the coastal area of South Viel Mam, therefora, the composition of mangrove trees within the Mekong
River Delta is similar io mangrove tree species in South East Asian countries, e.g., Rhzaphora
apictiaia, Rhizophore mucrosats, Bruguwiers parvilfora, Bruguera cylindrica, elc.

The water current along the coast flowing from the South 1o the Marth of Viet Nam, up to 12° North
latitede then to the Sea. While in the North where the coastal waber curment runs from the Norh to the
Souih or from the North East to South West and down to 12° North latitude. Therefore, the diference
of the composition of mangrove plant specias belween two parts of Viet Nam is clearly seen,
In addition to dimatic condifions, there is impact of coastal oceanic water current.

Reversing Environmental Degradation Trends in the South China Sea and Gulf of Thailland
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31.4 Salinity of Coastal Seawater

The North East region (Quang Ninh province)

Salinity of coastal seawaler i5 rather high and varnes slightly in the year, Salinity of seawalar in rainy
season B about 20% and in dry season about 30% In the locations close to the estuaries, the safinity
may reduce and varies widely, sbout 10% in rainy sesson and 25% in dry season. Howewver, this
fiuctuation occurs in small araa.

The Red River Deita Region

Salinity of water in the river mouth areas has a small change. In Van Uc estuary, the salinity varies
between 1.0% in rainy season and 11% in dry season, In Ba Lat estuary it ranges between 1.1%
in rainy seascn and 13.8% in dry season

Salinity of water in coastal alluvial flats varies rather clearly. In Do Son, the salinidly changes from
16.4% in rainy season fo 27.5% in dry season. In Thuy Anh it fluctuates between 10.5% in rainy
season and 20.7% in dry season. In Van Ly waler salinity is between 20% in rainy season and 30%
in dry season.

The Central Coasial Region

Salinity of seawater differs relatively greatly between seasons. Salinity of seawater in Lach Truong
{Thanh Hoa province) ranges from 10.3% in rainy season o 20.4% in dry season. In Thuong estuary
af Thua Thien — Hue province 1 is 13.23% In rainy season and 20.5% in dry season. In Cau Hal
lagoaon {Hue) the safinidy differs between 5-23% in rainy season and 20-33% in dry season,

The Ba Ria - Vung Tau - Can Gio Region

Coaslal seawater has a ralatively high salinity and fewer changes throughout the year. In rainy
season, waler salinity ranges from 12 fo 18% and in dry season, water salinity vares from some
20 to 30%.

The Mekang River Delta Region

Salinity of water has a big difference betwaen seasons, Water salinity in Tien estuary in rainy saason
is between 1-4% and in dry season it 8 18-20% In the place far from estuary (forest enterprise of Thanh
Phu, Ben Tre province) water salinity is from 7 o 12% in rainy season and from 20 1o 24% in dry
zegson. In Ca Mau Peninsular (Ca Mau provines ) salinity of coasial seawaler iz fairy high and has a
amall fluctuation throughout the year. In rainy season, waler salinity ranges between 19% and 23%
and batwean 26% and 31% m dry season.

31.5 Suspended Solid Particles

North East Region (Quang Ninh province)

All estuaries in his region have low water fiow and there are approximataly 30 rivers and streams
whose is over 10km, The annual watar fiow of these rvers is very low, ranging from
307-23.5m"/s. The distribution of rivers alang the coaslline is highly dense, in some places a rmvar
mouth may be found every 4 1o Skm along the coastiine, However the total wlurml'nr. discharge inlo
the sea within the Quang Ninh province is small, with approximately 6.56 bilion m® of fresh water/year

During the dry season, the suspended solid particle content i measured at 3 5g/m” and hence the
waler is rather clear. Where as during the rainy season, this content only increases to 8 masdimum of

1889gim’.

The susE-arH:led mud and sand content in water at Ha Col (Tien Yen - Quang Ninh) ranges from
5-10g/m In dry seasan to 10-50g/m” In rainy 52as0n. At Sa Bach Dang this content is higher with
10-30g/m” in dry season and between 50- -120g/m” in rainy seasan.

The Red River Delta Coastal Region
Water turbidity in Red River estuary varnes greatly from that l.l.nlrhln the North East regon. Th-&

suspended solid content in the water at Ba Lal estuary is 44, 3gim” in dry season and 1,400g/m” in
rainy season, In the Tra Ly estuary is 30, ﬁ?ﬂ.l'ﬂ'l in dry season and 1 ﬂ:‘rﬂgn'm in rainy season. Finally
in the Van Uc estuary this content is 359g/m” in dry season and E?Eg.l'm in rainy season.

Reversing Enviranmental Degradation Trends in the South Ching Seis and Guif of Thalland
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Generally, the suspended solid content along the coastal area of Red River Delta Region in dry
saason is between 50-100g'm’ and during the rainy season, ihis content increases to 200 or
somietimeas lo as high as E-Dﬂgafm].

The Central Coastal Region

Within this reglu-n the sua-pendﬂd solid pariicle content in the water during the dry season is very low,
about 5-10g/m’, During the rainy season, this content increases 1o between 20-100g/m”. As a result
coastal seawaler in Caniral Region is clear all year round

The Ba Ria = Vung Tau - Can Glo Region (South Eastern Part of the South)

Al Dong Mai River mauth, g.lsparll:laﬂ s0lid particle content in the waler ranges fram 1D—Eﬂg.fm ciuring
dry seasen and about 40-100g/m” in the rainy season. Generally, the suspendad solid particle contant
al Dong Mai River mcuth is not high,

The Mekong River Delfta Coastal Region

Within the Mekong esluanies the suspended solid parlicle mntanl iri e water s babwesan 1ﬂ-5&g§m

during the dry season and increases to around 80-150g/m” in the rainy season. Al tha Ca Mau
Paninsular area (observation at 11 different focalities throughout over the region), durng dry Season
imaazured in April ECID'I ), the suspended salid particle content in the water ranges from 200g/im’

(Genh Han) 1o 423g'm” (Bay Hap estuary). During the rainy season, fram July to October, this cantent
al Genh Hao River is 25.6-44Tgim” and at the Cua Lon River is batween 342.550g/m”

S0, within the Ca Mau Peninsular region, sea waler near the seashore s always muddy, the content of
alluvial material in the water is rather high and there is very lifle diffierence between the dry season
and the rainy season.

3.1.6 Particle Composition of High Tidal Flats

Cther than the Ca Mau Peninsular which has the highest clay content of 56-60% In its deposiled
sediment. Tha clay contant found in the deposited sadiments of the Thai Binh River and the Bach
Dang estuary s about 15-30%. This contenl is between 15-25% in the Dong Mai estuary, in the Cuu
Long River is 12-22%, in the Red Rriver mouth B10-15% and the lowest clay contenl found in the
estuaries of Central coastal region, less than 1%,

The rivers of the Central region of Viet Nam have the highest sand contenl deposited within its
sediments, with between 80-85%, this is followed by the rivers of Morth East region (Quang Ninh
province), about 12-15%; the Red River, about 6-10/%; tha Mekong River, between 5-10%; and the
lowest being the Dong Mai River, about 2.5-10% and the Thai Binh river (Bach Dang estuary) al
betweean 3-12%, Table B shows Parlicle composition of surface sedimenis of high tidal flats of
estuaries in Viel Nam,

Tabla B Particle composition of surface sediments of high tidal flats of estuaries in Viet Mam
ihean value calculated)

Particio class, mm “'H
Areas &l asfuaring =005 0.68-0.01 0.01-0.0085 0.005-0,001 <0.001 {clay)
- [sand) ifime sand) {silt) {fine sl : 2
Tien Ve - Hi Cal 12-18 1855 1521 O30 10-25
Bach Cang ( Thai Binh River) 3.2 Wz 20-30 25-32 1E-30 |
Fed Bhvar &1 15-259 15-25 20-25 1015
Coniral myors of Vet Bam HO-G5 510 13 = <
| Dong Nai River 2.5-10 1230 2530 7535 1525
Cum Long Rlivar 510 12-25 1530 ED-Ej 12‘-2_

Spwrre: Stake Sea Progromme KT03, 1805
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3.2 Chemical Factors
3.21 Chemical Characteristics and Nutrient Contents (N, P)

pH value of water

Generally, waler has neutral reaction or almast neutral reaction during the rainy season whareas in
the dry season, pH value of waler may increase up o 7 and in some places the pH of water may be
lightly alkaline of pH = 8,04 (Red river esluary). Seawater along the coastal area of tha Caniral region
usually has pH highar than ather regions, althaugh not much.

Disgolved N (mg/iter)

The location with the highest content of dissolved N is along the coast of Ba Ria — Vung Tau — Can
Gio where there & about 0.585-1.170mgflitre. Tha most lkely explanation for this may be wastewsater
fiowing downstream from Ho Chia Mirh City. Following is the Red River esluary and the lowest
content of dissolved M found along the coast of the Mekong River Oelfa, ranging between
0, 108-0.2B4maghitre,

Dissolved P {mg/liter)
Generally, the content of P dissolved in waler is quite low and there Is small variation batween
ragions.

The data from the study of pH, N and P along the coastal region of Viet Nam is described in the
Table 9.

Table @ Chemical characteristics and content of the nutrienis of N, P dissolved in water along the
tidal fiats of the coastal regions of Viel Nam,

No. | Rea oH nﬁmu Dissolved P
1 Morth East (CQuang Ninhj , £.35-7.33 0.121-0.514 0.008-0.010
7 | Fed River Dalta T 6B-B.04 (-226-0.268 | 0.001-D.008
| 3 | Central Cosstal 6.90-7 90 0.100-0.520 ~ 0.007-0.005
4 | BaRis - Vurg Tau - Can Gio | E-T 2R 0.585-1.170 0.032-0.073
__ 5 | Mewong Rivar Delta 0.80-7.30 0.108-0.284 0.002-0.005

Source: Forest Scance fnshinde of Viel Mam, 2001, Stale Ses Programme, 10505

3.22 Percentage of Nutrient Contents [N, P, C 5)

Content C,% [orgaric)
It is generally low, some localities in the North West of Viet Nam and Ba Ria - Yung Tau record

8 medium value of 2 .8-3.0%.

Content N,% (total)

Genesally, deposited materials aiong the coast of Viel Nam all have a medium level of N content
Some localities in the Ba Ria - Vung Tau and Norh East of Quang Ninh province have a higher
content of Nitrogan, about 0.25%.

Content P30, %({total)

Sadiments of the Red River have POy todal content (%) of highest, followed by those of the Mekong
River, The poarest in POy total content s sediments along the cost of the Ba Ria-Vung Tau and MNorth
East of Viel Nam as the sediments in these regions formed by humid tropical weathered products.

Content Sulfur, %

The percentage content of Sulfur contained within depesited sediment materials of the bdal fats varies
distinctively between regions. The tidal flats in North Eastern Viet Nam and the Ba Ria-Vung Tau have
the highest sulfur content. In these regions the weathered sediments are rich in Fe;Os and AlO; and
accumulated sulfur at levels between 1.0 and 4.5%. Comparatively, the Mekong River Delta and the
Red River Delta have sulfur content between 0.20-1.0%. This characteristic has explained rather
clearty about the forces of formation of potential sulfate mangrove land in the coastal area of

Wiet Mam,
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33 Mangrove Biodiversity in Viet Nam

Viel Mam has so far no systematic researchis on biodiversity of mangrove ecosystems, therefore, the
below summary only derve from separate research documents camied out in indnidual region or
coastal ecofpgical areas by many authors. As non-identical research methadology used in different
rasearches, thus, the coliected data should be regarded as for references. Table 10 lists ot
biodiversity by geographical distribution areas in Viet Nam,

Table 10 Biodiversity at different ecological regions along the coastal area of Viet Nam,
Mangrove
) irees Plankton Zoobenthos
& = g E | =
= E|
Reglons 2‘ - i % E g o & ﬁ E E E
= 2 2 & - | L @ a o E
g- = ] -E §_ E E s 4
= .E = =
£ | N
Morth East (Cuang 52 i [517] A0
Ninh} I % (s 0] ] & | |5
a0 245 138
Riéd River Dalta 438 W | B B | 181 5E ] 3 130 | 113 10 16 B
654 204 150
Central Coastal T8 =] A 7] 5 ® | 20 150 | 15 5 3 10
Ba Ria - Vung Tau 1 a2 116
— Can Glo o - 0 O W il Bl ) W I
Mekong Rivar 101 194 B2
Dalta %4 55T w8 |18 | 78 | 55 | g0 @ || 6 | |2

Source. Vu Trung Tang, 1857, Dang Trung Tan, 2007, Siale Ses Programma, 1995
higte: * Todal spacies is calculatod for impodart spocios groups only that Nciuos Mangraes frees: Zoabanthos, Fish and Birds.

Data synthesized from Ihe resaerches on biodiversity of mangrove ecosystem revealed that
trodiversity of mangrove ecosystem is very abundant. The detailed stalistical on biodiversity of
mangrowves ecosystem is described as follows:

*  Phytoplankton;
To date 537 species of Phytoplankion have been wentified. in which:
— Badillariophyta has a largest number of species with 348 species, accounting for 71,5%.
= Seaweed: 562 species are found, in which there are some spacies that play an important
role n economic value and are being commonly grown: Gracilara verrueoss, Gracilania
arucala, Gracilaria temisfipitala which balong to Rhodophyta with about 309 species.
— Seagrass: There are 15 species of @ genus and 3 family

* Zooplankton: | has identified 468 specias

*  Zoobenthos: 450 speces are found, which include the main groups as beliows:

- Crustacea and Mollusca: For shrimp ondy there are 101 species of 11 different families
faund. In the family of Penaenidae there are 75 species found, in which some impartant
specles for economic values for coastal area thal are Penacus menguiensis, Penacus
semisiicalus. Penacus indicus, Penacus ergulensis, Penacus manodon, and Melapenacus
BNEIE,

—  Crab: Il has known about 60 species of crab, of which some crab species with high
economic valuas are Scylla serrata, Portunus triluberculatus,

- Maollusca: In class of Bivalvia there are 35common species and the high economic values
species are Arca anliguata, Arca grenosa, Arca subcrenata, Mactrs luconica, Merstnx
mevelnix, and Merslix lusona,

*  Fish:

There are about 516 species of 97 families found in coastal areas in Viet Nam (Vu Trung Tang,
1997). OF those there are many species with high economic value, far xample Epinephelus
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maculaius, Epinephelus awoara, Monodaclylus argenieus, Psenopsis anomala, FPangasius
polyuranodon and some endemic species having close relation with mangroves that are:

- Mugllidea (11 species)

= Lates calcarifer

- Eleotridas

—  Platosus angulliaris

Panagasus polyuranodon {The fish eats directly ripe fruit of Avicennia and is very famous for Ca Mau
Paninsular).

¢  Birds:

In Viet Nam, there are about 385 species lound, In which 77 species are migrant and some of those
are rare and endangered species according to IUCHN criteria such as: Trnga guiifer, Limodromus
semipaimatus, Eurymohynchus pygmeus, Platea minor, Pelecanus  philippinensis,  Mychena
leucocaphala, Egrafta ewophalas,

Tidal flats in estuares like Rad River estuary where provide good and vailable food sources s the
place which attracts abaut 120,000 waterbirds ta live in this area.

= Mammals:
With in coastal mangrove acosystem in Viet Nam, 28 species of mammal have been found. in which
T spacies are recorded in Red book of Viet Mam and IUCHN.

*  Replile:
There are 54 spacies, in which 11 species are recorded in Red book of Viet Nam and ILICHN,
*  Ambiphian:

It has been |dentified 10 species of ambiphian related lo mahgrove ecosystem in Viet Nam.
4, SOCIAL USE AND TENURE INFORMATION
4.1 Tenure

Vet Mam has promulgated a number of laws relating to land-use rights, forest resources and
protection and development of natural resources, including forest resources. Main laws are.
Land Law issuad in 1993, revised and added in 18998 and 2000 and revised in 2003.
Law on Forest Profection and Develapmant in 1981, revised in 2004,
- Law on Environment Protection in 1954,

UI’III:I-EHE'H' documents include important degrees and decisions of the Governmant such as:
Dacision Mo. 01/CP promulgated in 1995 on the allocation of forest and agriculture land and
aguaculture land within State enterprises.
Degree No. 163/1999/N0-CP of the Government on land allocation and leasng forest land to
arganisations, households and individuals for a long-term and sustainable use for forestry
PuUrposes.

- Deciston No, 681/QD-TTg in 1998 of the Prime Minister on the objectives, tasks, policies and
organisation for the implementation of 5 Million Hectare Reforestation Programma.

- Decision No. 08/2001/Q0D-TTg by the Prime Minister on Regulation of the management of
three natural forast types: Special use forest, Protecton forest and Production forest.
Decision No. 1782001/Q0D-TTg of the Prime Minister on beneficiaries, obligations of
households and individuals who are permilled 1o allocate, lease, receive forest contracting
and forest land.

The local autharities with mangrove forest should be flexible in applying legal documents, regulations
issuad by the Govemnmment and Prime Mintster. The main contenis of the laws, decrees and decisions
al the Government in relafion 1o management, profection and development of forest can be
summarised as follows:

Constitution and Land Law states that land belongs in the people’s ownership whilsl the State

manages land according to the plans and laws lo enswre effective use and for the commect purposes.
Land ownership is clearly definad in the Land Law, which has been revised and amended in 1958,
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2000 and being revised in 2003, Land iz allocated lo organisations, households and individuals for
duration of 50 years to use for a long-term and comect purposes. After 50 years has elapsed and the
landusers have efficiently used the land according to the terms of the contracts, they may wish to
continue their landuse fdghts. Their application far further use will ba considerad and the decision will
be made and. The allocated area depending on the allocated objects and land availability within the
localities. Forestland to be allecated to households and individuals complelely depends on local land
availability. The maximum area of forestland allocated to households and individuals is 30ha. Land
usars (mainly households and individuals) have & rghis as stipulated in current Land Law, they
include: (i) Right o change; (i) Right to transfer; (&) Right ta inherit; (iv) Right to mortgage; (v) Right to
lease and use; and {vi} Right to use the land as a parl of contribution 1o business funds

Al present, the Law on Forast Protection and Development is being revised and focusing on forest
ownership by communities, usually it is called village forast,

Forest are classified inte three foresl lypes: production forest, protection forest including watershed
profection forest, sand-breaking protection forest, sea wave prolection forest | and special-use forest
including national parks and nature reserves. Ownership and management of thres forest ypes are
abso diffarent.

Matural forest is generally managed by the State through State agencies like forest enferprises or
forest management boards, commune people's committees, etc. Presently, discussion on policy is
undarway to consider whether natural forasl can be allocated o communities o households to
manage

For protection forest and special use forest (national parks, nature reserves) forest management
boards will be established for management and protection, Certain forest areas, especially protection
forest, will be allocated to households to protect on contractual basis.

For production forest as natural forast will be mainly managed by forest enterprises as forest owners,

in case of planiation forest, |f funding has bean provided by the stale, then fending and protection will
be provided by the state, |2, stale enterprises. In addition, plantation forest may be allocated to either
individuals or househotds who are responsible for protection through contracts andlor benefit sharing.

If the establishment of planiation forest is funded by households or individuals on their allocated land,
then, its ewnership will belong fully to those households and individuals. They have the rght 1o decide
tha time of harvesting and seil the products freely on the market,

Forest policy pays much attention to the benefits of the people invalved in forest resources protection
and development. Those who sign forest protection confracts recaive payment from the State (through
forest enterprises, forest management boands) as stipulated: 50,000 VND/ha'vear (aboul US$3.4 as of
current rate: US$1 = 15,000 WND). In addition, they are allowed to collect fuelwood, minar forest
products, thinning products when necessary for profection forest. Upon exploitation of production
forest, benefits will be shared depending on the increase in forest volume. Each locality ha sits own
ragulation and depending on the status of the forest, households and individuals may recebve
T0-100% of forest products,

The State concenirates is MNational budge! on profection and rehabditation of protecton and special
use forest, white production forest depends on preferential rate fioating capital and credit policy.

Faople are encouraged to apply the integrated Agriculture-Forestry-Fisheries measures on thair land
and enjoy the benefits of these products from these combined agriculture-forestry and fighery
activities

Statistical data on the area of wetland and mangrove land allacaled and contracted during the period
from 1098-2000 (according to degree 02/CP) was 128,741ha, with 32077 households and
62 organisations invalved. Details are given in Table 11,
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Table 11  Contracted area of land and mangrove forest in provinces of West — South region.

Urilt:ha

Mo rradncis Land and mangrove anoas Mo. of contracted Ha. of contractod

: contracled houssholds Sfjipolastions
Totad 128,741 32,077 1
1 Ca Mau BAGOD . 18,232 35
2| Travioh 17,053 7,102 1
| 3 | Baclieu 5 2,100 428 18
4| BenTme 1 11,200 7,780 5
5 | Socirang : 6,137 2,087 3
6__ | Kien Giang . 3271 BT ]

In the Morthaem coastal provinces mangrove forest are mainly designated for coastal protection and
managed by the State, The protection of mangrove forest is undertaken through forest management
boards, local authorities and contracts with households,

4.2 Present Use
Mangrove forest in Viet Nam are used mainly for:

Providing timber and fuelwood, this is espacially the case for mangrove forest of the Mekong River
Delta whare there s large volume of timbar. Whereas, in the North, mangrove forest are poorly
doveloped and hence timbered. Their main role therefore is of protective function. Timbar is mainly
used for house construction and fushwood for basic survival needs of the local peopla. Rhizophora
timber & used for charcoal production, as Rhizophors charcoal created i very effective. Tha bark of
Rhizophora apiculata and R. sfyfosa is used for tannin production.

All sBbove-mentioned values of mangrove fores! oocupy a small property compared to indirect values
through mangrove foresl. Fishery sources are of great sources of mangrove forest, Mangrove forest
play a great role in protection of environmant and developmant of sco-tourism, especially, mangrove
area of Can Gio (Ho Chi Minh City) which has been recognized by UNESCO az a biosphere reserve
and an ecolegical area of Ho Chi Minh City.

Mangrove forest in Viet Nam are mainly concentrated within Mekong River Delta, mainly in the
Ca Mau provinge where the largest area of mangrove forest exist and are well developed. The
following data demonstrates the utility of mangrove forest during the period from 1975 to 2000 in
Ca Mau provinge. Table 12 shows tha Utilisation of mangrove forest in peniod from 1975 to 2000

Table 12 Litilisation of mangrove forest in period from 1975 1o 2000.
Utilisation E

hbsnd Timber ('] Fuehwood (sters) Charcoal (tonne)
1975 | 23,787 35,011 i 669
1981 | 20,662 174,026 2,162
1983 10,826 51,909 2,641
1901 30,903 272610 830
1963 16,207 176, 150 343

B 15,000 3 100, 000 aga
1936 . 1581 31 =
2000 | 17,357 - —

Sourse: Dang Trung Tavn, 2001,

Since 1975 there has generally a decling in imber exploitation due to the plantaton forest not being at
a suitable age for harvesting. Between 1991 and 1985 volume of fueiwood harvesied decreased
siggnificantly.

The value of aguaculture products is related to the mangrove forest in Ca Mau means referance only
because the data collected based on estimation and deduction. According fo the research results of
the Foresi Science Institute of Viel Nam (Dang Trung Tan, 1998), 1ha of forest drops info the water
135 tonnes of dry matter and it is an important food sources for fisharies, The total area of mangrove
forest at Ca Mau is approximately 64,000ha (figure of 2000). This forest is estimated lo provide the
fishary secior with 205,000 tonnes of shrimp and fish [both aguaculture and fishing) with an estimated
value of L1S§265 million. In addition, the mangrove forest act as a nursery and provide large numbers

Reversing Environmentsl Degradation Trends in the South China Sea and Gulf of Thailand



26 Maronal REPORT on MANCROVES 1M THE SoumH CHewa Ses — ViET Mam

of baby shrimp, The Minisiry of Fishenes esfimated in 1990 thal the Ca Mau forest area annually
produced & billions baby shrimps.

The mplemantation of the silvo-fishery model at Ca Mau province has seen & progressive increase in
shrimp grﬂdudlnn vitthim mangrove forest:
In 1986, shrimg productlion m mangrove forest was 6000 tonnes, productively s
0.19 tonnesiha
In 1880, shrimp produchon in mangrove forast was 24 450 tonnes, produchvely s
0.41 tonnesha
In- 1885, shrimp production in mangrove forest was 33,800 tonnes, productively s
0.27 fonnesiha
In 1988, shrimp producton in mangrove forest was 42362 lonnes, In 1999, shrimp
production was 46,718 lonnes and in 2000 i was 64,000 fonnes,

However, the increased production of shrimp aquaculture in mangrove fores! In some yvears has
resulted In over-sxploitation of mangrove forest for shrimp faming. The models on mangrove
afforestation combining with shrimp farming regulates that the forest percentage ranges from 50-T0%
dapanding on specific condifions,

4.3 Fotential Use

In the future, the mangrove forest in Viel Mam will perform the following funclions:
Protect and fix alluvial grounds along the coast and extend the malnkand further lowards The
58a;
Prevenl sea waves from damaging dykes and prevenl salne nfrusion alonyg the coastal
area,
Protect and safeguard aquatic resourcas and conserve mangrove forast;
Davelop eco-tourism espacially in some provinee of Mekong River Delta; and
Establich plantation forest with diversified iree species of high economic value to provide
raw materials to paper industry, chips production ato.

With its important functions in prolection and development of agualic sowrces, tharefore, in Mekong
River Delia, one project is being Implemenied entitled "Protection and Development of Coastal
Wetland " in Ca Mau, Bac Lieu, Soc Trang and Tra Vinh provinces, funded by the World Bank with a
total investment capital of US3E5 million, with a durabion of B years starting from May 2000 to May
2005,

In Ca Mau province, the establishment of a mangrove national park has been proposed at Ca Mau
cape. The proposed national park will cover an area of 13,401ha. it is also proposed to profect
14, 346ha of mangrove forest 1o prevent sod erosion of the coast of the South China Sea and to
accelerate the deposition process for the area extension towards the westemn part (Gulf of Thailand)

Eco-tourism in the mangrove areas of the Ca Mau province is also being considered and special
attention & now baing pald to the development of projects and 1o existing eco-lourism now conduciad
in the mangrove area.

4.4 FPresant Managemant Structure
441 Organisational Structure

Fresently, the Ministry of Agricullure and Rural Development (MARD) is the agency on behalf of the
govemnment takes the responsibiity for the protection and developmant of forest resources, Under the
Ministry, there are two professional forestry depariments, e, Foresiry Department (FD) and Forest
Protection Department {(FDP}.

Al the provincial level, there is Provincial Department for Agriculture and Rural development (DARD) in
which there is Provincial Forestry Depariment (PFD). In addition, there is a Provincial Faorest
FProtection Deparment (PFPD) under direct supervision of Provincial People’s Committes. Al the
district level, there is district forest protection unit. PFD and PFPD have a close ralationship with
Faorestry Department and Forest Protection Deparimeant at Ministerial level through different projects
or issues relating to managemen! and technical aspects. The organisational structure is described
in the diagram {Figure 3).
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Ministry of Agriculture and Rural
Developmeant
(MARD)

(DF) (FFD)
® &

Department of Forestry ' Forest Protection Departmant

Provincial People's Committes
(PPC)

L !

Depariment of Agriculture and Rural Provincial Forest Protection Department
Development (DARD) (PFPD)

L Provincial Forestry Department Forest Protection Unit -
(PFD) (FPU)

_— State Forest Enterprises Forest Management Boards -
(SFEs) (FMBs)

Agriculture-Forestry-Fisheries -
[ASFD)

Figure 3 Organisational diagram on tha farest management in Viet Nam
44.2 Current Management Regime

According o general classification of forest, the mangrove forest in the North belong to coastal
protection forest and nature reserves like RAMSAR Xuan Thuy (Mam Dinh province ),

In the Mekong River Delta, the mangrove forest are usually divided into three types of forest {mainly in
Ca Mau provinca), thay inchude Protection forest, nature reserves and production forast.

According to future and use projections in the Ca Mau provinca, it 5 expeciad that by 2005 there will
ba 13,737ha of protection forest, 15,94 1ha of Special use forest and 84 833ha of Production forest

Mangrove areas of Mekong River Della have been divided inlo three zones (according to the
Wortd Bank project).

Strictly protected zone: is an infended length and adjacent to the coastiine, mangrove forest is fully
protected, Hs width extends hundreds of meders and based on the characteristics of each zone,
it will vary from S00 1o 1,000m.

Buffar zone; |ocated between the strictly protected zone and economic development zone. The forest
cover here is aboul T0%, The widlh of this area may potentially reach thousands of meires.
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Economec zone: it Is situated before the buffer zone in support of sustaimable sconomic and social
developmeni. Protection forest and nature reserves as mentionad aarlier are the responsibility of the
forest management boards and mostly managed by silvo-fishery enterprises, provincial protection
forest departments or districts. This area has been akocated o the people for protection on contractual
basis.

Some areas of production forest are managed by forest and fishery enterprises. Some are managed
by houssholds and dividuals, when land has been allocated fo them for afforestation combined with
aquaculture. Production forest profection confracting and benefit sharng syslems are aiso
implemented and based an the above-mentioned general regulations.

The Ca Mau province has concrate regulabons as follows: In 1531, Provincial People’s Committee of
Minh Hai province has ssued a Decision No. 84/QD/UB promulgating policy and measures for
managamant, protection and use of land. forest and water resources including the following contents:
- Land allocation of an area of 10ha and forest contacting 1o people for production purpose,
- Pegople have to reserve 75% of the alkocated |nd for eslablishing mangrove forest whilst the
remaining area is to be resarved for aquaculture activities; and
- Ragulate the rghts and chllgations of individuals and households when receiving land and
fores) area,

Af present, draft fores! land planning includes the following regulaton details:
- If Individuals and households are allocated more than 5ha, then T0%% of the area should be
used for forest plantation and 30% of the area for fishery and forestry combination activites;
- If Individuals and households are allocated from3 to Sha, then 60% of the area should be
used for afforestation and 40% for fishery and agriculture combination; and
— ¥ Individuals and housaholds are allocated lessthan 3 ha of land. then 50% of the area must
be used for afforestation and 50% for fishery and agriculiure combination,

Land and bensfit sharing poficy states clearly thal:

—  Issuing landuse cedificalegRed Book) fo households who involve in fishery and forestry
producton as stipulated by the policy:

- Forest owners of production forest have the nght to decide the time of exploitation and are
freee to sell the products on the market and must reforest within 12 months after exploitaton;
and

- Houssholds who mvest in forest plantation on their allocated tand are allowed fo benefit
5% of the forestry products from the axploitation,

In bried, managemant of the three types of mangrove forest has to follow the promulgated laws,
decreas and decisions of the Government. In addition, each locality where mangrove forest is found
has mare spacific regulations.

At the presenl, the constraints and problems in management of mangrove forest are mainly the
reclamation of aguaculture devalopment, In some localities where land-usa plans for aguaculiura
development have been prepared bul the destruction of mangrove forest for this aclivity is still not
controlied,

In actual management of mangrove forest, the community-based forest managemaent has not yel been
lormulated, To date only forest are pratecied by househoéd groups through contracts, Community
forest and community-based forest management are being tested in Viet Nam and this kind of
management model is being started with mountainous and watershed protection forest areas

5. ECONOMIC VALUATION OF MANGROVE FOREST
51 Morth East Region

Dong Rui commune, Tien Yen disircl, Quang Ninh province is selected as a typical mangrove area
from the: Maorth East region of Viel Mam. The commune has a tolal area of 5 000ha, of which 4,000ha
are fidal flats and where about 3,000ha of mangrove fores! exigl. These natural forests mclude
Bruguwiera gymnorhiza, Rhizophora styloga, Kandelfa candel, Awicennia marina and Aegiceras
cormicuiatum foresl. Mangrove trees In this region are normally not higher than Bm with DBH less than
15cm (Forest Science Institute of Viet Nam, Mational project on Research on integrated economic and
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technical solutions for restoraton of mangrove and Melaleuca forest in some distribution area in
Viat Nam, 2000-2001).

In term of direct values of mangrove forest, in Dong Rui there are 480 households with 1905
inhabitants (2000-2002). The pecple in the commune chiefly use the fuelwood collected from the
mangrove forest. According to the report by the commune people’s committes {2002), annually every
person consumes about 1 stere of firewood, therefore about 1.805 steres of firewood per year are
consumed within the commune, valued at 228,600.000WND (Based on local price; 120,000VND/
stere). This is considerable dwect benefit from the mangrove forest which plays a crucial roée in
Iveliicod of the people in the cormmune.

In the casa of indirect values derved from mangrove lorest, the people in the commune collect sea
worm in the tidal fats where mangrove forest is present for 5 maonths of the year. Each month, about
30 tonnes are coflected and axported to China with a value of about 3 billions VND per year.

The pecple aiso collect dam (Bivalve) all year round such as Mereti and Dodinia, One person can
caollect about B-10kg in one workday, valued at batween 48 000-60,000VNDvworkday. In one year the
commune’s tofal income from clam collection is approximately 3.6 billions and a further 1.2 billions
VWD from squid and oclopus, Thus excluding the value of fishery breeding products and fishing
production (fish, shrimp, and csab). The people in the commune can eam an annual of about
7.8 bifion from only Molfusca. This is a8 great income source compared to the income of 1.5 billion
VND derived annually from agricultural production on the commune’s 170ha paddy fields. Table 13
analyses economic the aconomic values of mangrove forest in Quang Ninh province.

Table 13 Analysis of economic values of 1ha of mangrove forest in Quang Ninh,
- _ unit: VHD
Benefit sources Value Remarks
Timber, fustwood [bols, Productivity
1%";%‘[:';;:| branches) 1,000 Timber/hafyear
' : Flowers (hes broading) Few people
Sea worm S0, 000
Moflusca | Bivalves 480,000
Flsheries Squid, octopus 130,000
4,510,000 i
Shrimg 3,500,000 ”‘“E;&"”;m
Indireel value Wild crab, fish
4,590,000 Crab, fish 00,000 (2-3kg)
A% Mitigation of Typhoons, alt water o :ﬁ;ﬁﬁ“ ——
Emlm[ﬂmnl encroachmant, dam protection - B e,
TR Extenslon of alluvial grounds ] Tidal flats ercded
Consarvalon - =
Eco-tourism | Visit, aco-lourism - =
Total aconomic valuas 4 630,000
Pianiing fonesi 420 000
Investmient in plantation Mainisnance, — 100 000
Totsl imvestment in mangrove plantation 520.000 Investment valus
(25 wears rofation) ; 20, B800maryT

Soarea: Nguyen Nigae Binh, 2007
5.2 Morthern Delta Region

The typical mangrove forest selectad in this region s RAMSAR Xuan Thuy of Giao Thuy district
(Xuan Thuy destrict in the past), Nam Dinh province

In this area there are a number of rare and precious species of birds recognised by the world

that need to be protected such as Plafalea minor, Eryrorhynchus pygmeus. This area is also an
eco-tourism and study venue for international and national visitors. Data on the analysis of economic
valua of mangrove fores! is shown in Table 14,
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Table 14 Analysis of economic value of 1ha of mangrove forest in Nam Dinh (Coastal area of
Red River)
Uinit D
Value
Bmeit source Low price | High prics
Direct value Timbar, fushwood (bole, branchies) 110,313 110,313
229653
(1.4% —s 0.BB%) Flower lor honey bes 118,340 118,340
Fisheries Shnmp 200,430 266, 220
10, 703,000 Crah BO1, 720 1,604 8970
to [ Fish 361,080 306,270
21,665,000 bollusca, bivahe 71,910 143 420
'“{*5';'?;5'{;;' (67.1-81.6%] | Breeding of Dodinia g G2B 290 19,256,110
y s Environment | Mitgalion of tphoons, ﬁ-ll'ﬂ_d:f A4TE 180 3476 160
26,328,000 sarvica aencroachmant, uam proteciion
(38 5-55 1%) 3,858,000 Extension of alluvial ground 133,110 133,110
(24 2-14.5%) | Conservabon 248,350 240,350
Tourksm
2o 20 Wi, fourism and a0 a1, 120
(3-5%) N
Tolal economic values 15,953,310 26,559,270
Investment in forest Plariling 1,224,000 1,530,000
jllﬂlﬂtiﬂn Mainienance, proleciion hﬂﬁ-ﬂ,ﬂﬂﬂ 785,000
Total investment of forest plantation 1,683,000 2,295,000

Mofes: = Bonel® Imm breeding, Exchangs rate: LEF] = 75300 VD

53 Southern Delta Region

Thres typecal mangrove areas in Southern Delta region selacted ara: (i) Mangrove area of the Ben Tre
province, (i) Mangrove area of Ca Mau, and (i) Mangrove area of Can Gio, Ho Chi Minh City.
Mangrove forest in this region grow very well, with the highesi timber productivity in Viet Mam.
Excluding the indirect values from fishery production the fishery fishing generales a greal banefit
within the region. The direct values of mangrove forest in this region are fuelwood and timber. For
example, the Thanh Phu forest enterprise of Ban Tre provinca annually harvests S0ha of Rhizophora
apiculata plantation at the age of 12 year eslablishad in model of Rhizophora apiciiata plantation in
combination with shrimp farming on an area of 700ha (mixture ratio is T0% of the area for Rhizophora
apicilata plantation and 30% of the area for shrimp farming and canals, waler drainage, boundaries)
and has gained value of 1 billion and 295 millions VND from selling timber and fushwood.

In case of the Ca Mau province, Rhizophora apicidata plantation aped between 6 up to 35 years
annually drops 11-8 tonnes of litterfall (calculated in dry weight), of which the leaves accounts for
38,3-30.9% of the tolal amount {Dang Trung Tan, 1898). The 80 000ha of Rhizophare apicuwlala
plantation annually provides about 712,800 tonnes of dry leaves as an important feed source which is
rich in protain o the aqualic specas living in coasial areas of the Mekong River Dela,

The Ca Mau province has an estimated area of 2170ha of mangrove forest harvested annually,
The harvesling s mainly operated in Bhizophors apicidata plantation, According to Depardment of
Agriculture and Rural development of Ca Maw provinge {2001), the average forest production between
1991 and 1995 within the Ca Mau province was as follows:
« Timber 21844m'iyear with a tota! value of 8737 bilion YND (mean price is
400,000 VNDIm’).
« Fuelwood 196,990m fyear valued at 23 638 billlon VND (average price is 120, 00VNDIm’).
Charcoal: 488 tonnesiyear.

Betwean 1982 and 1997 the thinning of the mangrove area of Can Gio (He Chi Minh City) was
annually undertaken. 1,205 to 1.530ha of mangrove forest, mosily Rhizophora apicidala plantation
was thinned at 14-15 years of age. These plantations produced 12.972-16,863 steres per year of
fuehwood at a value of 1.556 to 2.23 billion WND (Vien Ngoc Nam, 2002,

The Mangrove forest of Can Gio plays a vital role in miigating influence of typhoons, big winds and
tsunami, For example, in 1981 there were small areas of mangrove forest and the mangrove
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plantations were néwly established whare the mangrove trees were small. Typhoons, big winds and
tsunami damaged approximately 70% of ewisting houses in the area, causing estimated lossas of
10 billion VND. As of 1997, mangrove plantalion covered an area of 28,000ha and by this time
mangrove trees were guite large. Damages 1o housing caused by typhoons, big winds and tsunami
were estimated al 30% of that during 1981, i.e., 3 billion YND.

Protecton forest at Can Gio also plays an important role in fixing sediment and encouraging the
deposition of the suspended mud and sand from the water which in tum results in decreasing the
fwribidity of the river water considerably, For example in 1920 Tem of mud and sand was baing
deposited on the river bed and passages of Sai gon harbour. Despite there being forest covar af 42%,
the annual costs for dredging the passages and the river bed was 21 billion VND. As of 1998 the
mangrove cover has increased to T8%, since then the thickness of mud and sand layer deposited in
canals, passages and river bed of area of Sai Gan harbour has decreased to 4om, Consequently the
costs of dredging has been greally reduced 5 billion WND to 16 blllion VWD per year. Table 15 and
Table 16 below show the analysis of the economic values of mangrove forest in Ben Tra in estuary of
Cuu Long River and Ca Mau Peninsular,

Table 15 Analysis of economic value of Tha mangrove forest In the estuary of the Cuu Long
River (Ben Tre province),
UnitvND
Banafit sourca Low price Ramarks
3,500 frees
Direct value T 2041700 | 17 poovNDms 12 years oid
2,960,700 (19.2%) 1,500 lraes [30% for funhwood)
Fuslwood 128 000 [prica: 200,000VN
253k haryear
Matural shrimp 8, 380000 ice: 18, 00DVADG)
kgihadyaae
Fishsries Makiral crab 1, 00000 |prica: 40,000V NCikg)
9,054, 500 ADkgMalyess
II:-I;"EI Matural fish 200,000 (price: 5 J0VNDk
9,054,500 Malhsca, v 124500 | Mereeic: 335 E00VND
180.7%) _ Shell; 358 000VHD
Envi i Mhgation of yphoors, waler rising, & — Faw lyphoons
oyrind salinity ancro@chman, dam protactan - No dam
Sevice [ tension of alliwisl ground Aliwial grounds exiended
Cansardation -
| Towrsm Wisll, BCO-IOunET - =
Total banafit 11,231,200
Saad 75,000 251 kg md':.';\r‘ R. pkcuatal
oy Vagalaton CeEing 300,000 10 workday
Plantng AL DG 10 workday
Mairlenarce, palectan 35,000 12 warkdy
Totad Invesiment in forest plantaticn P ——— Irvastment level.
{12 yaavs mtation) i 112 251 VND/yaar

Sawvee: Muupen Ngoo Bind, 2001
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Table 16 Analysis of economic value of 1ha mangrove forest in Ca Mau peninsula.
Urit WND
Benefit source Low price | Remarks
Timber 2,520,000 B3 halyear
Direct value sii 7= {price: 4u.1r:::-wr4|:r.'m’]
3,060,000 (28.8%) 2, T ihalyear
b SH0.000 | (orice: 200,000vNDIM)
Matural shrimg 6,330,000 {Pﬂ?ﬁm
Fisheries 23,3 ka'hatyaar
7402000 | Ml crab i ice: 40, 000WN
{70.5%) 45 kghalyaar
indirect Nawral fish L, K {price: 5.000VMD/kg)
value Maollusca, bivalve -
756 G Mitigation of typhoons, water =
@12y | e t ;‘:mgﬂgﬁ :ncmmhniml. - i pm"'"’m"m' S
sance - T
11.3%) Extension of aluvial ground ~roo00 | Al Egﬂ:"d SRposad
ually
Conzervaticn = =
Il Tourksm ‘Wisd, eoo-tourism - -
Total economic value 10,627,000
250k saad of
Sped #7000 R apicitats1ha
NIvatEIen in mangrove Vegetation clearing 200,000 10 warksday
plantation Planiing 30,000 70 workday
Mainienance, profection 60,000 12 workday
Total investment in mangrove plantation 1,335 000 Irvestmuenl leval:
{25 vaars rodation) et 112 250V NDivear

Soures! Nguyaen Moo Binh, 1959

Motas:  The price used fo colcalahe b abiove vakies ane refemed o markel price af meamch anea.
* A3 imfuence af 1, 468ha of Aviconia aita plamtation in M Waar of Ngoc Hisn ofstnct (o Magr pronance), annually &
avea exdevis bowerd v Soith Givna Ses s pboid 138ha (avernge data recondsd for 60 poava) and prce for land pead
far fishery production i 800 00FVRTLRA.

6. THREATS TO MANGROVES
6.1 Human Pressura
6.1.1 Effect of Toxic Chemical used during the American War

During 1962-1871, the American military used toxic chemical 10 destroy an area of 104,93%ha of
mangrove forest in the Southern region. For example, in the Can Gio mangrove forest, the American
military used 665666 gallons of orange herbicide plus 343,385 gallons of white toxic and 45200
gallons of blue toxic to destroy more than 10.000ha of mangrove forest, Since 1875, most of
mangrove aneas damaged by toxic chemécals have been reforested and resloned.

6.14.2 Reclamation of Mangrove Forest for Agriculture

During the 38 years, between 1954 and 1992, the coastal areas of Hal Phang province and Quang
Yen district — Quang Minh province approximately 6 039ha of tidal fial areas mainfy covered by
mangrove forest wero converted into paddy fields by dam construction and land reclamation. Some
1,154ha of land has been abandoned dua to saline contamination.

From 1976 io 1982 {6 years) Minh Hal province (now split info Cau Mauw and Bac Lieu provinces)
ailocated 26,300ha of mangrove forest land to Iocal people. Many people from Nam Dinh and Minh
Binh provinces who came to Minh Hai provinoe for their new setflemeant to take advantage of this
allocation and o undertake agricultural business. As low terrain and 2oil with low maturity (very loose
mud) thus salty water came oul from the center of the field althawgh local people had made a ot of
affords to build bordering edges to control salty waler. It was costly. Theredore tha rectamation areas
in mangrove forest for agriculture business after using for a short e had to leave abundant again
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{Phan Nguyen Hong, 1999). Obvicusly now deforestation of mangrove forest for agricultural cultivation
na longer happens in Viel Mam.

B.1.3 Over Exploitation of Mangrove Forest

Within fhe Ca Mau provinge some silvo-fishery enterprises pay a lot of attention o exploitation of
fushwood and timber 10 increase economic income. The mangrove forest is therefore significantly
daeclned in guality and quantity and In some areas no forest remain,

6.1.4 Environmental Poliution

The crucial issue at present and particulary for the future is pollution of waler source in Gdal fiat
including mangrove forest that are of our concern,

6.1.4.1 Oil poliution

il pollution has occurred in tidal flats in river estuanes with presence of harbour, i.e. Hai Phong.
Sai Gon, Hon GGai harbors, efc

Al present it has been concluded thal in all the coastal areas of rver estuaries of Viel Nam thara is
avidenca of ol pollution in both water and soil. If suitable measures for controlling pollution ane not
implemented properly In the future, the paliution causad by the oll extraction industry and through
mator boat ransportation will incraase.

6.1.4.2 Pollution due to excess pesticide used for agriculture

iet Nam is an agriculture based country. The production of rice and vegetables is dramalically
increasing within the Delta areas along the coast Resuits of research conducted in the estuary of the
Red River revealed five (5) chemical pesticide residues in the water, sediment and Zoobenthos in the
tidal flats, they incleded Lindane, DDT, Endin, DDE and Hepta chior.

Only two (2) chemical pesticide residues wers found within the water of the Red River estuary that are
Lindane and DDE, Lindane was found to have 8 concenfration of 059mgiitre and DDE of
0. 176/ litre.

in the near future, sinct measures nead to be implemented for the prevention of pesticide poliution
rasulting from agnculiural cultivation

6.1.5 Reclamation of Mangrove Forest for Shrimp Farming

In most coastal provineas in Viet Nam (18 provinces) the leaders at all levals, from commune, distnct
and provincial authorities, as well as the people are well aware thal strong development of brackish
water shrimp farming towards commodity production will create job opportunities and eliminate poverty
and hunger

As calculated only for 8 provinces in the North of Viet Mam, in 1898 production of Penseus manodon
reachaed 838 tonnes, was 1,612 tonnes in 1999, increasing 200% compared io that in 1988 and was
3,090 1onnes in 2000, going up 368,7% in comparison to the production of 1988

Praduciion wvalue of Penaeus monodon in 8 provinces in the North for the year of 2000 is 308 hillions
VND, although productivity is not high, productivity on average is ranging from 200 1o 230kg/halyear
(Sale price of Penasus monoadarn is 80.000-120.000VND/kg, average is of 100.000VND/kg).

Average interast from shrimp (Penaeus monodon) farming fluctluating between 25 millions and
30 millions VNDVhalyear, While the raal interast for one hectare of salt production in coastal areas is
8 milions YND maximum One hectare of Cyperus malsccenisi plantation is 3-35 millions
VND/halvear of interest. And interest for one hectare of high quality rive field (Le., in Rang Dong
enterprise of Minh Binh province) with 2 crops per year and productivity of 10 tonnes/ha/year, sale
price at 1,600VNDkg, is 16 milions YND/Mha/vear,
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In the year of 2000 government board for price of goods has investigated and evaluated cost price of
rice production in Morthern provinces and the cost price s 1.3 milllons YMNDAonne of rice. Thus the real
interast of one heclare of paddy field with 2 crops per year is only 3 milligns WND.

In comparson income of mapgrove plantation In Morthern coastal provinces is only 1%-268% of
imcome of one hectare of fishery production, even fishery farming in this area is extensive farming
(breeding source of shrimp, crab and feed is depend on nafure),

In the Southarn provinces as climatic condition, water environment and sof are more favourable than
that of the Morth in brackish highery in the coastal area, therefore mangrove area used for fishery
development, in paricular Penaeus manodonin farming, is much bigger than fishery farming in the
Morth, Table 17 shows Area of shrimp pond on mangrove land (salic fuvisols) in Viet Mam from 1894
bo 1998; and Table 18 shows Farmirg area of Panasus monodon in Viat Nam during 1898-15999.

Tabba 17  Area of shrimp pord on mangrove land (salic fluvisals) in Viet Nam from 1554 1071958
Yaar Araa (ha) | Production (tonna)
1554 230,000 . 56 00K
1885 _ 243,000 0,000
1908 260,000 65000
1947 250,000 T
1968 265,000 7000
Savoe: finisiry of Fisheny, 2001
Table 18 Farming area of Penaeus monodon in Viet Nam during 1998-1959.
T = = [T
Ragion Area Production Aros Production

- {ha} {tonne] haj {tonma)

[ Tha North B.491 HIA b 155 1,812
Laniral B I |- .20 16,000 19,200
The Sauth 184,000 42,000 182,000 40,000
Total 205,000 52,000 207,000 53,000

Sowce: Mvusine of Flshevy, 2001,

With the high benefils frem shrimp farming, there is therefore a tendency in Viet Mam and provinces
located along the coast lo reclaim spontaneously mangrove areas for breackish shrimp farming and
they not follow master planning prepared by the collaboration of forestry, agriculiure and fishery
departments. The Table 19 shows the damatical changes in mangrove area and shrimp farming area
during 1853 and 1498 within the Ca Mau province.

Table 19 Change In mangrove areas and shrimp farming areas in Ca Mau from 1983 fo 1999
Yoar Mlangrove anes Shrimp farming area
(ha} [ha}
_19E3 117,745 1] —i

1963 ==y 28,701

1950 = _ BrnA0 45,701

1951 58,544 47 4B

1952 E1,129 B 072

bl 51432 TEOG

1964 4,572 92 004

In case of the Quang Minh province, during 1995-1996, 14,837 ha of mangrove land area were used
for construction of shrimp farming ponds by deforestation of 8,501ha of mangrove forest. And this
provinca plannad the area for devalopmant of fishary farming in brackish and coastal areas fill the year
of 2010 is 20.000ha, of which about 13,000ha of mangrove forest will be converted to fishery farming
aregs.

The Ca Mau province with coastal mangrove area |5 up to 222 000ha, in 1983 tha estimaled area of

117, 745ha was mangrove forest, but as of 1999 mangrove areas decreased to 64,57 2ha, reducing
54 8% compared o mangrove anga remained in 1983,
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in the coming fime (from 2003 to 2010) Ca Mau province plans only 114.507ha of mangrove area
of the province for forestry, accounling 51.6% of mangrove area of the province where mangrove
forest ware naturally distribuled, reducing 22,6863ha compared fo that in 2000.

In total coastal mangrove areas planned for management and utilisation by forestry department in
Ca Mau province are designated for foflowing functions of forest as follows:
Protection forest with 13, T3Tha!
—~  Specal use forest with 15,941ha (Ca Mau cape National park, 2 bird gardens and used for
soantific purpose); and
- Production forest with B4,832ha. For this type of forest people are allowed to camy out
business on forast land by following silvo-fishery modets: 60-T0% of the area will ba used for
mangrove plantation forest (mainly Rhizophora apiculata) and a further 30-40% of the area will
used for the canals, bordering edges, culverts (mostly semi-inténsive shrimp farming).
Al presant 76.000ha of mangrove area within the Ca Mau province is ulilised as a combination
of shrimp farming and mangrove plantation (Darg Trung Tan, 2001).

Al tha beginning of August 2002 an interdisciplinary scientific conference was feld in Ho Chi Minh City
o discuss the development of economics for the Ca Mau Peninsular dunng the yvears 2002 io 2005.
It was agreed ihat:

- Fisheries account for 72% of otal GDP;

- Agncublure accounts for 22% of tatal GDP;
Forestry accounts for 1,9% of total GOP; and
The remainders are from othar economec sactors,

Thus, the forestry sector which produces timber, fuelwood and other non-timber products in coastal
areas plays an important role in the local and national econamy.

If we do not recognise and understand their importance of mangrove forest in coastal areas, In the
future thara will be the increasing pressure on mangrove as the results of papulation growth, decrease
of land area for production per capital and increasing nead for Iving.

In summary, the main causaes for the desiructon of mangrove forest by the human is generalised in
arder as ballows:
—  The fishary farming in Is widely developad in the coastal areas;
~  Thiz high benefits from fishery farming anddomestic and intermattional markets available for
the fishery products;
—  Lack of the appropriate and scentific master land use planning for the coastal mangrove land
and forest; and
~  Inadequacy of policies on utilisation of the coastal mangrove tand and forest

6.2 Natural Phenomena

In Viet Mam there are annually, on average, 4-6 typhoons which travel from the South China Sea to
the mainland, with wind speed blowing from 20-40m/second. Typhoons have had a large impact upon
coastal mangrove forest and damaged sea protection dam networks where no protactive mangrove
forest are present. An excaption ta this is the southemn Delta region whera typhoons rarely occur

Erosion & a considerable problem on the Eastern side of the Ca Mau Peninsular i.e,, from Rach Goc
village to the estuary of the Genh Hao, a length of 30km, Over a duration of 27 years (1964-1991)
an area of 7,000ha has besn eroded, an annual average of over 258ha of erosion. On average
tha coast encroaches upon the mainland bebween 5 to 10m per year and sometimes as high as
15-20m/year

In the Northem Delta, kowever, there is a small area along Van Ly coastal area in has not been

deposited. During 60 years (1936-1996) an area of 650ha was eroded, annually the coast of Van Ly
was eroded towards the mainland over 10ha oF 3miyear.
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T. CONCLUSION

Based on data and infermation on mangrove ecosystem collected and analysed, general conclusions
can be drawn as follows:

1. Mangrove forest in Viet Nam, although the mangrove area is not 5o big compared fo other
couniries in the region but it plays a significant role in environment, ecology and socio-economic, in
particular in Mekong River Delta. The international and national scientists have indicated the
abundance and diversity of mangrove ecosystem with differently distinct communities and about
109 mangrove species, Out of 109 mangrove species there are 37 trug mangrove species and
70 associate mangrove species. Direct use value of mangrove species has been known as: 30
specigs for fimber and fuehwvood; 14 species for tannin; 21 species for medicine; 21 spacias for bes
farming, elc. Researches have found 516 fish species for brackish water in coastal and estuaries
which have high economic value, about 450 zoobenthos species in which many species of shrimp,
crab, shell, etc., having a close ralation with mangrove ecosystem and contribute greatly to coastal
gconomic development and improvement of lecal livings.

Bird species In mangrove areas arg also deverse and bird grounds have been formed, for example
¥uan Thuy, Bac Lieu, Dam Doi. It has presently recorded 386 bird species;, 77 species are migrant
species, in which many of them are rare species. There are 28 mammals, of which 7 species ana
recorded in the Red book and thare are 54 replile specias found, alc.

Initial economic valuation of mangrove forest showed that indirect use value of mangroves ecosystem
accupied T0-80% which is derived from fishery, eco-lourzm and environment. Direct use value of
timber and fuelwood is not 20 high, about 10-30%, Obyvigusly the value of mangrove forest k= not only
Ihe mangrove trees bul also diverse mangrove ecosystem and the most abundance is fishery sowrces,
Tow biggest mangrove areas in Viel Nam are Mekong River and Red River Daltas that are also the
habitats for many fishery species and oviparous area and maintenance of shhimp larva. Besides,
mangrove forest also plays an replaceable role in coastal protection such as sea wave, typhoons and
Noods conirol. Howewar, to date the research on this value of miangrove forest iz still limited.

2. Although the value of mangrove ecosystem is very big but due to Inadequate view and
understanding of this ecosystem, therefore past pressure on mangrove ecosystem was high and it
still shows potential for the coming time. Lintil 2001, statistical data given by Forest Inventory and
Planning Institute showed that mangrove area was 156.608ha, In comparnison with 1843, mangrove
arga was 408.500na, thus loss of mangrove area was sbout 62% (In 1982 mangrove area was
252.000ha). It can be seen that mangrove area has been always decreasing even though there has
been the affords in proteciing and restoring mangrove forest Major causes for decrease of
mangrove area are: Deforestation of mangroves for agriculture production, use of chamical during
thia war and particularly deforestation of mangroves for fishery farming. The third cause is being the
most impartant, The root cause for that is high benefits from shrimp farming and local people who
lve in and vicinity of mangrove area are very poof, therefore all people, organisations, enterprise,
etc., want to invest in coastal areas, especially mangroves areas, for shrimp farming

3. Management of mangrove ecosyslem is ineffective and lacks of co-ordination andior
incomprahansive co-operation between relevant managing agencies, particularly in local level
Inappropriate management of mangrove ecosystem led to fishary planning approaching mangroves
areas in many cases. Mangrove forest is one of importan! elements of wettand. In national watland
management strateqgy, it has bean indicated the roles of ministries in management of wetland.
Mangrove forest is managed by Ministry of Agriculture and Rural Development. Under Minisiry of
Agriculture and Rural Development are Department of Agriculture and Rural Development, Forest
Protection Depariment, Forest Protection Station, Management Boards for protection and special
use lorest. Mangrove forest covers small area compared to other forest types of the country, thus
less attention is paid to with in forest management system except for the provinces with rather big
mangrove area. Knowledge and understanding of managers on mangroves are limited and that
cause ineffective managemeant of mangroves.

4. Ower the past few years, Viet Mam has paid the affords 1o protection of mangrove ecosystem
Some national parks have been designated and approved, for example Xuan Thuy and Ca Mau
headland national parks, Can Gio protection and nature reserve s approved by UNESCO as
biosphers area, Thanh Phu Natural reserve. MNon-govemnmental Organizatons also concern
the protection and mestoration of mangroves, for example Red Cross of Japan, Denmark, Swiss,
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United Kingdom, etc. Vist Nam is also implementing a project on reforestation of coastal mangroves
forest in 4 provinces in Mskeng River Delta including Tra Vinh, Soc Trang, Bae Lied and Ca Mau
However it musi be noted thal these affords can not be the force for tendency of decreasing mangrove
areas in Vial Nam.

5. To sustainably manage and utllise mangrove ecosystem, there will be threa basic aspects
need o be considered as below:

Firstly, there will be a need fo measure and monilor the changes of mangrove areas to get reliable
data on mangrove araa for nation wide. Up to date, statistical data on mangrove area is not realistic
because the Meialeuca forest are also included into mangroves in some places. Furihermore, the
classification of natural and planted forest for statistical = also not feasible as it is difficult to differ
thesa two Iypes in realify,

Secondly, strengthen researches, basic inventory to gel betler and mone reliable data on biodversity
of mangrove ecosystem, it is needed ta carry out economic valuation for mangrove ecosystem as the
basics for sustainable and effective managemeant of mangrove forest.

Thirdly, reinforce management systems of mangroves for different levels, from central down 1o local,
in conjunction with wetland management and inter-sectional relation.

There will also be the need fo supplemant appropriate policles on management of mangrove
ecosystem as the legal foundation for managing agencies and people to take righl and responsibilities

i mangrove management.

Protection and development of mangrove ecosystem as well as improve livings of local paopde and
communities in mangrove areas are the concemn of many countries in the ragion. That is favourable
opportunities for us 1o co-operate and implemant the actions for national and regional cbjectives.
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