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Strategies for Sustainable Mangrove Management and Conservation
Ong Jin Eong'

ABSTRACT

The rapid and widespread worldwide loss of mangroves has made it necessary to consider
strategies for its sustainable use management and conservation. The main strategies discussed
include the evaluation of assets and establishing inventories, determining the best ecologic and
socio-economic use the system can be put to, and development of comprehensive management plans.
Two case studies are cited: (i) the Matang mangroves in Malaysia and (ii) the mangroves of the
Andaman Coast of Thailand.

The 40,000-hectare Matang mangroves are arguably the best managed mangroves in the
world with a century long history. Patches (annual coupe of a thousand hectares) of 30-year old
mangroves are clear-felled (for making charcoal) each year with thinnings at 15 and 20 years.
Enrichment planting is then carried out, where necessary. The preference of Rhizophora apiculata
timber has resulted in a significant drop in species diversity (one of the two major drawbacks
of the management system). It is also economically unsustainable although this has been
ameliorated by a recent doubling of royalties.

Severe flooding in Southern Thailand resulted in a total ban of logging in 1989. Although
the ban was generally not considered effective (due to widespread illegal logging), a notable
exception was the mangrove forests on the Andaman coast. Patches of some old and majestic stands
still exist and extensive replanting (mainly R. apiculata) has resulted in extensive stands of new
mangroves.

One lesson learned from the Andaman coast study, was thatthe success has been due
to importance of scientifically competent and politically influential leaders as well as effective
implementing agencies with dedicated mangrove scientists. To move forward, there is an urgent
need to develop a comprehensive integrated multidisciplinary Management Plan (based on the
Matang experience) for Thailand’s Andaman coast mangroves. Community based development
is important but there isno substitution for the hard science that is still sorely needed.

' Centre for Marine and Coastal Studies, Universiti Sains Malaysia, 11800 Penang, Malaysia
Corresponding e-mail: mangroves@yahoo.com
Received, 7 February 2012 Accepted, 21 March 2012
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INTRODUCTION

The rapid and widespread worldwide
loss of mangroves (e.g. Spalding et al., 2010)
has made it necessary to consider strategies for
its sustainable use management and conservation.
At the local level, Haywood et al. (2001) has
presented time-series data that suggests that the
Merbok mangroves in Malaysia may be
completely depleted by around 2020 (when
Malaysia aspires to become a developed nation)
if the present trend is left unchecked (Figure 1).
A similar trend is seen for the loss of mangroves
in Penang, Malaysia (Ong, 2007).

One of'the main problems with mangrove
conservation is that from the economic stand
point, it is a market failure. The usual remedy is
for governments to provide the necessary equity.
Unfortunately most mangroves exist in
developing countries where the governments are
usually too poor to provide this solution. For
instance, Ong ef al. (2001) and Dodd & Ong
(2008) have contended that, essentially, posterity
requires a modicum of prosperity.

The emphasis of this paper is not so
much management per se but rather the
exploration of the strategies needed for the
“sustainable use” management of mangrove
ecosystems. Essentially, to manage sustainably,
it is vital to know the best use that a particular
mangrove ecosystem can be put to.

Two case studies; one on the Matang
Mangroves (with its century old history of
sustainable timber use management) and the
other, on the Mangroves of the Andaman Coast
of Thailand are presented, compared and the

lessons learned are discussed.
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Loss of Mangrove: Merbok
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Figure 1 Time-series data showing the loss
of mangrove in the Sungai Merbok
Mangroves, Kedah, Malaysia. [From: Haywood
etal., (2001)]

STRATEGIC NEEDS

The main strategies discussed include
the evaluation of assets and establishing
inventories, determining the best use the system
can be put to, and development of comprehensive
management plans (after appropriate scientific
and socio-economic studies).
Assets/Inventories

These should include the size (area) of
the ecosystem as well as basic geo-morphological
and meteorological characteristics. Data on
human population within the mangroves as well
as in the immediate surrounding areas are also
basic data requirements. It would also be useful
to know the occupation of the human population
(especially if they depend directly or indirectly
on the mangroves). The composition
(biodiversity) of at least the plant species
(preferably also the main species of animals as
well) should be determined. It would also be
useful to know the structure and the demography
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of the mangroves (e.g. as seen in Ong et al.,
1995 and Gong & Ong, 1995). If the mangroves
are to be used for timber production, it would
be necessary to have a good handle of
its productivity (e.g. see Ong et al., 1995
and Clough et al., 1997).
Uses & Users

Itisnow evident that different mangroves
provide different goods and services (Ewel
et al., 1997); so it is important to determine
what particular use or uses a particular mangrove
can be used on a sustainable basis. Values of
mangroves based on the goods provided
(e.g. timber) are relatively easy to determine
(since they have market values) but valuing
services will always be contentious (e.g. Dodd
& Ong, 2008). Still, it would be useful to have
as much data on the value of a particular
mangrove in order to determine the best use it
can be put to.
Management Plans

These are also referred to as “working
plans” and much of the information just stated
above, like the inventory of natural assets, history
of human occupation/use and local community
needs must already be available before a working
plan can be written. There is also a need for an
integrated multidisciplinary approach so that the
needs of multiple direct or indirect users
(or stakeholders) can be satisfied. Data is never
complete to write a working plan (especially the
first one) so it is necessary to point out the data
gaps and to suggest the types of scientific and
socio-economic research that would be needed

for future plans. It would also be useful if such
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plans are discussed with stakeholders and the
public at large before they are finally published
and implemented. Since we live in a changing
world, it is also essential to regularly revise
implemented working plans.
State of Health of the Ecosystem

One of the most important thing for any
manager of an ecosystem (whether it is for
conservation, as a park or sustainable extraction
of goods or services) is its state of health.
Unfortunately, determining the state of health
of an ecosystem is not an easy thing to do and
is more often than not, not monitored. Monitoring
growth is one way. Monitoring changes in
community structure is another. Monitoring
changes in sensitive indicator species
(unfortunately, most of the time we do not know
which are the indicator species that are sensitive
to adverse change) is yet another. A scientific
research unit as part of the management staff
would go a long way to solving this major
problem. There is no substitute for on the ground

hard science.

CASE STUDIES

Two case studies are considered: one of
the Matang mangroves in Malaysia and the other
of the Andaman Coast of Thailand. The reason
for this choice is that the well-known Matang
mangroves, with its century of history, are
arguably the best example of a sustainably
managed (essentially for timber use) mangrove
ecosystem. On the other hand, there is little
documentation on the mangroves of the Andaman
Coast of Thailand. Yet, its last three decades of
history is a success story that needs to be told.
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THE MATANG MANGROVES,MALAYSIA
With a century history, the 40,000-hectare
Matang mangroves are arguably the best
managed mangroves in the world. The
management practice is based essentially on rule
of thumb developed by British foresters in the
early part of the last century (Watson, 1928).
Apparently (see Noakes, 1952), the first
“working plan” was written by Durant in 1930
but was not in a published document that is
generally available to the public, so the first
working plan for the Matang Mangroves is
considered to be that of Noakes (1952). There
had since been four revisions, with the latest by
Azahar Muda & Nik Mohd. Shah (2003). The
original use for the timber was as fuel for steam
locomotives that transported tin ore on the first
railway line in Malaya, from Taiping to Port
Weld. It was clear what the use was and it was
never a case of a product looking for ause. When
the tin ore ran out there was enough demand for
firewood and charcoal. The present use is mainly
as charcoal (a significant amount being exported
to Japan and Korea) and poles (mainly used as
piling in the building construction industry).

A brief description of the management
system can be found in Ong (1982) and in Chan
(2001). Essentially, on a thirty-year rotation,
patches mangroves (annual coupe of a thousand
hectares) are clear-felled each year with
thinnings (for the production of poles) at 15 and

Strategies for Sustainable Mangrove...
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20 years. Enrichment planting is carried out,
where necessary, soon after clear-fell. Some fifty
percent of clear-felled areas presently require
enrichment planting.

How Sustainable?

Essentially this mangrove has been
managed for the sustainable production of
timber. It has basically undergone three 30-year
timber harvest rotations and there is apparently
no discernible drop in timber production. There
is thus little to argue that the management for
sustainable use for mangrove timber has been
very largely successful. However, in order not
to lose sight of the forest for the trees (= timber),
it is important to ask how other aspects of the
overall health of the forests has been affected. It
is also necessary to look at the socio-economic
aspects.

Ecological sustainability (Biological Diversity)

The preference for Rhizophora apiculata
in the production of charcoal has meant that
almost all of the production areas had been
converted to a mono-culture. Whilst mangroves
naturally grow in almost pure single-species
stands in a particular tidal inundation zone
(e.g .Watson, 1928), having plantations of
R. apiculata is in two of the five inundation zone
of Watson (1928) would be deemed reasonable
practice (see Figure 2 for Watson’s tidal
inundation classes). However, under the present

practice almost all of Watson’s Inundation
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Classes 3, 4 and Sare under R. apiculata.
Inundation Class 1 is generally non-vegetated
(apart from the occasional R. mucronata).
The only zone not heavily planted with
R. apiculata is Inundation Class 2 where
pioneering species of Avicennia alba,
A. marina and Sonneratia alba are left
undisturbed. There has thus been a very visible
and significant drop in mangrove tree species
diversity in the Matang Mangroves. Thus one of
the major criticisms of the Matang Mangrove
management system is this very significant
loss in biodiversity.

Two possible solutions to this problem

are suggested here:
One possible solution (or partial solution) is to
be less aggressive with the planting of
R. apiculata. Perhaps, reducing the reducing the
annual harvest coupe by some 10%, particularly
in areas that have planting problems (e.g crab
predation of R. apiculata propagules) and
in Inundation Class 5 (the zone with the highest
tree biodiversity), would go a long way in
solving the biodiversity problem.

The other solution is to permanently set
aside a portion of the 10,000 hectares that is now
used essentially as a buffer for production
purposes. There biodiversity areas must cover
different vegetation zones (e.g. see Ong, 1995).

Of course, eventually, especially if the
production of timber is only marginally
economical or non-economical, then it may be
prudent to consider adopting the system formerly
practiced in the Merbok Mangroves of minimal

intervention (i.e. relying entirely on natural
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WATSON’S (1928) FIVE
TIDAL INUNDATION CLASSES

1. All High Tides Barren mudflat/ occasional
Rhizophora mucronata

Medium High Tides Avicenniaalba/
Rhizophora mucronata

Normal High Tides Rhizophoras,
Bruguieras, most species

Spring Tides Bruguiera cylindrica,

B. parviflora, Xylocarpus

Equinoctial / Abnormal Tides intsia

bijuga, Excoecariaagallocha, Phoenix
pelidosa

A = B9

Figure 2 Watson’s (1928) five tidal inundation
classes with their dominant mangrove plant
species.

Note that the mangrove plant distribution may
be site specific and in this case represents
the situation in the Matang mangroves.

Economic sustainability

Generally, as a result of low returns from
mangrove goods, the value of mangrove is low
and most mangroves are considered economic
market failures. This means that governments
have to provide equity. Thus in developed
countries where mangroves occur (e.g. Australia,
Japan and the USA) mangroves are given legal
protection from degradation and destruction.
Most of the world’s mangroves are unfortunately
located in developing countries and most
of these governments (Thailand being a recent
rare exception) cannot afford to protect their
mangrove (see Ong et al., 2001 and Dodd &
Ong, 2008).
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The latest working plan for the Matang
Mangroves showed that the revenues from
royalties and premiums was just enough to cover
the operational running costs of the Matang
Mangroves (Azahar & Nik Mohd. Shah, 2003).
Staff emoluments and infrastructural costs are
not part of the running costs and when these are
added, it is clear that the Matang mangroves were
not economically sustainable. The Malaysian
Government has thus been providing equity for
the market failure of the Matang Mangroves.

It is very heartening to note that in
November 2008, the Perak Forestry Department
(who are responsible for the management of the
Matang Mangroves) took the bold step of
doubling the royalties for charcoal and other
timber products produced by the Matang
Mangroves. This means that the Matang
Mangroves is now closer to economic
sustainability, and just as importantly showed
that the managers of the Matang Mangroves have
a handle of the economic aspects of their
management.

One question to consider is: Even if the
Matang Mangroves is not economically
sustainable, would it be still worth it to continue
with the system? One important consideration
is that despite the financial loss from the forestry
management, the Matang Mangrove remains an
extremely rare example of “zero loss” in a real

extent.

MANGROVES OF THE ANDAMAN
COAST OF THAILAND
Severe floods in Southern Thailand
resulted in a total ban of logging in 1989.
Although the ban was generally not considered
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effective (due to widespread illegal logging), the
mangrove forests (at least on the Andaman coast)
have been well preserved. Patches of some old
(and majestic) stands still exist and extensive
replanting has resulted in extensive stands of
new mangroves. Although there has been a
considerable number of studies (mostly in the
Ranong UNESCO Mangrove Biosphere
Reserve), from a UNESCO initiated Regional
Project and joint Thai-Japanese research
projects), these studies were not sustained.
Total Logging Ban in Thailand

After very severe floods in Southern
Thailand in 1989, the Thai Government took
the bold step to ban logging in all of Thailand’s
forests (with the exception of mangrove forests).
The aim of this exercise was to have 40% of
Thailand under forest cover so that 25% of
Thailand would be under conservation forest and
15% under production forests. This is a noble
aim but, unfortunately this logging ban has been
generally ineffectively due to illegal logging (a
Google search resulted in a number of sites,
including an FAO site, reporting on this).

My recent forays to the mangroves of
the Andaman Coast of Thailand (from Satun in
the south to Ranong in the north) strongly
suggested that whilst the logging ban may have
been ineffective in most of Thailand’s forests,
this is not the case with the mangroves (despite
mangrove forests being exempted from the total
logging ban) of the Andaman Coasts.
Mangroves of the Andaman Coast of Thailand

It is lucky that at around the time of the
total logging ban, some 80% of Thailand’s
mangroves are on the Andaman Coast. This

amounts to just under 200,000 hectares of
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mangroves. At a rough estimate, this means that
some 100,000 hectares of mangroves is now
available in the Andaman coasts as conservation
forests and some 70,000 hectares, as production
forests. What is more heartening is that there
remain some very majestic patches of “old
growth” mangroves (e.g. in the District of Trang)
on this coast. Another piece of good news is that
there has been extensive replanting in many
of the mangroves that had been degrade prior
to the 1989 logging ban and most of these
“new growth” mangroves are in good shape
(i.e. like what healthy stands of around
twenty-year old mangroves in this part of the
world should look like).
Ranong UNESCO Biosphere Reserve

It is lucky that at around the time of the
total logging ban, some 80% of Thailand’s
mangroves are on the Andaman Coast. This
amounts to just under 200,000 hectares of
mangroves. At a rough estimate, this means that
some 100,000 hectares of mangroves is now
available in the Andaman coasts as conservation
forests and some 70,000 hectares, as production
forests. What is more heartening is that there
remain some very majestic patches of “old
growth” mangroves (e.g. in the District of Trang)
on this coast. Another piece of good news is that
there has been extensive replanting in many of
the mangroves that had been degrade prior to the
1989 logging ban and most of these “new
growth” mangroves are in good shape (i.e. like
what healthy stands of around twenty-year old
mangroves in this part of the world should look
like).
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Ranong UNESCO Biosphere Reserve

This conservation area of just under
26,000 hectares of mangroves (with some 19,100
ha forming the core mangrove area) was
established before the 1989 total logging ban.
It also has 4,300 ha of non-mangrove “transition
zone”.

Despite its UNESCO Biosphere Reserve
status, much of the 24,000 ha was degraded
mangroves (tin mining being a major degrading
driver), in the mid-1970s. There were however
good patches of mangroves, including a small
but very impressive stand of very big (around
40 metres tall) and old Rhizophora apiculata
forest. With an annual rainfall of 4 to 5,000 mm
these mangroves receive the highest precipitation
anywhere in the world and their productivity is
expected to be amongst the highest (as seen from
the very impressive old R. apiculata stand).

The Thai Royal Forestry Department
has since the 1980s done some exemplary
rehabilitation work and all the forest is now
covered in 20-30 year-old mangroves.
Unfortunately most of these are R. apiculata.
However, the mangrove arboretum at nearby
Le Un (although not part of the biosphere
reserve) partly makes up for this.

There is a Mangrove Research Centre,
occupying some 2,000 ha of mangroves and
some “transitional” areas. This was established
around 1980, not long aftera UNESCO Regional
Mangrove Project was initiated and the start of
a Joint Thai-Japanese Mangrove Research
Project in 1982. The height of research activity
at this Centre was seen during the UNESCO
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Multi-disciplinary Research Project in the mid-
1980s (see Aksornkoae, et al., 1991) but,
unfortunately, research activities have slowed
considerably since, and appear unsustainable.
Local community participation

It is a stroke of good fortune for the
mangroves that around the time of the logging
ban there were a number of NGOs interested in
local community participation. An excellent
example is the locally run NGO, Yadfon
Association, based in Trang. Their “Community
Mangrove Forest Project”, for instance, was
designed to give the local communities livelihood
utilising mangroves. Just as important was giving
a sense of belonging and participation: thus most
of the local communities looked after their
mangroves.

The Phuket Marine Biological Centre
has also (for even a longer period) been very
actively involved in promulgating marine
environmental education and awareness
programmes to local communities for many

decades.

LESSONS LEARNED AND
THE WAY FORWARD

Matang Mangroves

Only two main points here will be
highlighted here:
Management or Working Plans

One of the biggest lessons that can be
learned from the Matang mangrove management
system is the availability of Management or
Working Plans. These mangroves were gazetted
as early as 1904 and a “Working Plan” was
prepared by Wells (unpublished) immediately

after. This was followed by a number of revisions
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such that enough relevant data and observations
had been acquired for a detailed description of
the structure, functioning and sustainable timber
harvesting of the forest: in the form of Watson’s
(1928) publication which remains a mangrove
classic to this day. This essentially constitutes
the first published Working Plan since the
Working Plan of Durant (1930) and its revision
by Robertson (1940), were unpublished. The first
complete Working Plan was considered to be
that of Noakes (1952). Thus the latest Working
Plan revision by Azahar & Nik Mohd. Shah
(2003) is considered as the “fifth revision”, after
those of Dixon (1959), Mohd. Darus (1969),
Haron (1981) and Gan (1995). The Working
Plans are now revised about every ten years and
constitute a major management activity. These
revisions are extremely useful as they allow the
Forestry Department to keep tabs on any changes
in their forest so that necessary changes may be
put in place. It also makes the management
process transparent to stake holders and the
public, who may then be able to make critical
comments and suggestions.

It cannot be over emphasised that a
Management or Working Plan is a vitally
essential part of any sustainable ecosystem
management system. The managers of the
Matang Mangroves have done an exemplary job
here that mangers of other mangrove ecosystems
can very profitably learn from their considerable
experiences.

Research Unit

There are many day to day management
problems that can only be solved by proper
scientific investigations and to do this, there has
to be a scientific team or research unit that is
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based at the site. There is presently no such
facility at the Matang Mangroves. I have
personally made this suggestion before and the
then management was receptive to the idea.
I suspect that the reason for not implementing
this may be one of policy. Forestry research in
Peninsular Malaysia is the purview of the Forest
Research Institute and State Forestry Departments
may not be allowed to establish forestry research
units. Of course, there are ways and means to
overcome this but this issue is a political one and
it is not for me to be involved in any way other
than to point out that, from a scientific aspect,
this research unit is a necessary and integral part
of any sustainable forestry management system.
This is very much a part of “the way forward”.
Thai Andaman Coast Mangroves

As with the first Case Study, I will
confine to highlighting only two main points:
the need for an overall Management Plan for the
Andaman Coast Mangroves and the need to
unlock the potential of carbon trading. Finally,
I will try to fathom why the 1989 total logging
ban (generally considered a failure as a result of
illegal logging) has been a success story for the
Andaman Coast mangroves.
Management Plan?

There is aneed to prepare a Management
Plan for the Mangroves of the Andaman Coast
of Thailand, if the mangroves there are to be
managed on a sustainable basis. This will be a
major exercise and the Thai Royal Forestry
Department (TRFD) will need to deploy
personnel and resources for this.

I am not aware if there is already a
Management Plan for the Ranong UNESCO

Reserve. Ifnot, this will be an urgent requirement.
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This will not be too difficult to do as much of
the needed data is already available.
Unlocking the Potential of Carbon Trading
(under CDM and REDD)

After some twenty years of effective
rehabilitation, most of the mangroves will be
eligible for carbon credits under the Clean
Development Mechanism (CDM) of the Kyoto
Protocol. These regrowth mangrove forests as
well as all the other mangrove forests in the
Andaman Coast will be eligible for carbon
credits the Reducing Emissions from
Deforestation and Degradation (REDD) scheme.
The potential is huge and the TRFD should form
a team of suitably qualified mangrove scientists
to look into unlocking this potential source of
funds that are sorely needed to sustainably
manage these forests.

Reason for the success

It is hard to determine what it is, but a
chain of fortuitous events starting around the
mid-1970s has resulted in what can be considered
to be good tidings for the mangroves of the
Andaman Coast of Thailand. First, there was the
UNESCO Regional Mangrove Programme and
there were a few scientists in academia, the
TRFD and one of the ministries. UNESCO’s
selection of the Ranong Mangroves for it
Multidisciplinary Mangrove Research Project
and the eventual establishment of the Ranong
Mangroves as a UNESCO Biosphere Reserve.
Other joint scientific programmes, with external
funding followed: from the Joint Thai-Japanese
Research Project to the ASEAN-Australia
Project.

Unfortunately scientific research vanned
at the end of these joint projects. Fortuitously
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the huge floods in Southern Thailand resulted in
the total logging ban. The ban was only
implemented because there were mangrove
scientists in position who were already primed
for this drastic action and who were influential
enough to convince the Government of the day.
After the ban, enough had also been done (e.g.
in environmental education such that NGOs and
local communities had become aware of the need
to protect the environment. This is likely the
reason that whilst there was rampant illegal
logging in the other forests, mangrove forests on
the Andaman Coast were spared.

We could just put down this chain of
happenings to mere coincidence, good luck or
just serendipity, but is it?

One lesson learned was that success may
be due to having a hierarchy of influential
mangrove scientists present in the relevant
ministries, universities, research institutions and
implementing agencies at the time of the logging
ban. It is this depth of Thai mangrove scientific
competence that is perhaps critical in saving the
mangroves of the Andaman coast of Thailand.
It would appear that if international funding for
mangrove research is not sustained, Thailand
may be in danger of losing its depth of mangrove
scientists. Unfortunately the present trend
appears to be that international funding agencies
are moving away from supporting hard science.
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Community Participation Approach for

Mangrove Conservation in Vietnam
Mai Sy Tuan' Pham Hong Tinh’

ABSTRACT

Vietnam is underway in economical transition, facing a great problem which is to maintain
mangrove conservation in the context of rapid economical growth for sustainable development.
This paper introduces a general view of mangrove in Vietnam and the need of getting community
involved in exploitation of forest products and sharing of mangrove protection and rehabilitation.
The principles and activities for improving community’s knowledge of mangroves are also
briefly mentioned.

A case study in the specific situation in Ramsar Site of Xuan Thuy, Nam Dinh province
belonging to the Red River Delta showed that in the presence of community participation in mangrove
conservation, the benefit from fishery (value of the crab, shrimp, fish and other aquatic products)
and beekeeping as well as value of the protection function of mangroves increased significantly.
The study also indicated that mangrove conservation will produce good results if local communities
realize that an income for their livelihood is closely linked with mangrove conservation.

Though community participation in mangrove conservation in Vietnam has brought
about certain results, we have still faced great challenges. For further effectiveness of community
activities, deeper research should be conducted.

Key Words: mangrove, conservation, community participation, Vietnam

INTRODUCTION (1945), it was estimated that mangrove forests

Mangroves of Vietnam in Vietnam covered an area of 408,500 ha
Vietnam’s 3,260 km long coast and a  (Maurand, 1943), 290,000 ha of which were in

dense river system with abundant alluvia  the south (NAS, 1974). The densest mangroves
potentially support a substantial area of  concentrated in Ca Mau peninsula with the total
mangroves (Figure 1). Before the revolution  area of 149,982 ha. The extent of mangroves
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depends upon the climatic conditions as well as
on the physical properties of the coastal
topography and has changed greatly since then
(1945) (Tuan, 2005).

According to the national forest
inventory done by the Forest Inventory and
Planning Institute (FIPI) (2001), Vietnam has an
estimate of 156,608 ha of mangroves, 96,876 ha
of which are planted and 59,732 ha are natural
ones (Table 1).

Various climatic, hydrographic and
topographic factors of the coastal area have
strongly influenced the distribution of the

China
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mangrove vegetation in Vietnam. Basing on the
differences in those natural conditions, Phan
Nguyen Hong (1991) divided the mangrove
vegetation in Vietnam into four zones as follows.

- The northeast zone (Quang Ninh
Province) has physical conditions which are
suitable for the growth of mangroves. However
northeast monsoon in winter creates a sudden
drop in temperature which affects tree growth
and some species that cannot adapt to it. A list
of 34 species is recorded including 15 species
of true mangroves and 19 species of associate
mangroves (Hong & San, 1993).

Quana Nam-Da Nana 30
Quana Naai 205
Binh Dinh 10
Phu Yen n/a
Khanh Hoa n/a
Ninh Thuan n/a
Binh Thuan n/a
Ba Ria-Vung Tau 10,042
Ho Chi Minh City 40,000
Tien Giang 4,000
Kien Giang 3,080
Ben Tre 6,126
| Tra Vinh 5,591
Soc Trana 3,058
Bac Lieu n/a

Provinces Mangroves area (ha)|
Quana Ninh 13,294
Hai Phona 3.382
Thai Binh 4,200
Nam Dinh 4,000
Ninh Binh 400
Thanh Hoa 700
Nghe An 600
Ha Tinh 645
Quang Binh 100
Quang Tri 0
Thua Thien Hue 10

200 km

Figure 1 Mangroves distribution in Vietnam
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Table 1 Changes in mangrove area in four regions of Vietnam (Unit: ha)

Coastal area 1982 1999
North-east 39,400 22,969
Northern delta 7,000 20,842
Central 14,300 3,000
Southern delta 191,800 109,797
Total 252,500 156,608

Sources: FIPI, 2001

- The northern delta zone (Red River
Delta) is accreted by Thai Binh River and Red
River. Though the mud flats are large and rich
in alluvium and fresh water, this zone is subject
to strong winds, storms and waves. In winter,
the temperature is rather low so the mangrove
stands are not extensive and the trees are
relatively small. The mangrove communities
consist of brackish water species, dominated
by Sonneratia caseolaris, Kandelia obovata
and Aegiceras corniculatum.

- The central zone: The seacoast here
is parallel to the Truong Son Range. Most
of the rivers that rise from the mountains limit
the supply of fresh water and suspended matters.
In addition, the coastline is rocky surrounded
by deep sea and is influenced by strong water
action. Due to the above reasons, there are no
mangroves along the seashore. Narrow strips of
brackish water mangroves can be seen along the
riverbanks. Twenty six species of true mangroves
and 24 associate mangrove species are recorded.

- The coast of southern Vietnam: This
zone is created by two river systems: Dong Nai
River and Mekong River. The ecological

conditions are favorable for the extensive

development of mangroves. Moreover, this zone
is located near the Indonesian and Malaysian
archipelagos the places of origin for mangroves
species. Due to the warm streams and the
southwest winds which carry seeds and
propagules to this zone, the composition is rich
including 32 species of true mangroves and 42
species of associate mangroves, and the tree sizes
are the largest in the country.
Roles of mangrove conservation in Vietnam

Mangroves play a very important role
in economic development in coastal zones,
especially in the two largest plains of
Vietnam — the Red River Delta and Mekong
River Delta. Mangrove ecosystem supports
a variety of economic activities, being likely
to bring about direct economic values such
as exploitation of wood and fuel-wood from
mangrove trees; exploitation of shrimp, crabs
and other valuable products such as honey.
These direct values have contributed to stabilizing
and improving the life of coastal communities,
and therefore, improving agricultural quantity
and quality.

Vietnam has been facing impacts of
climate changes and prone to environmental
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incidents which have been occurring and will
possibly occur. Hence, environmental values of
mangrove ecosystems are closely linked to
economic development. The role of mangrove
ecosystems toward the environment is seen
through wave buffering, wind reduction, coastal
protection for erosion control, soil restoration,
improvement of water quality, absorption of
pollutants and preventing them from entering
into the sea, and supply of nutrients for faunal
and floral populations. They are of vital
significance to economic development.

In addition to economic and
environmental values, mangrove ecosystems are
places for storing genetic sources of great
importance, contributing to enhancing
biodiversity of fauna and flora. The diverse and
natural features of mangrove ecosystems
probably attract more species and thereby
increase the diversity of the mangrove ecosystem
itself and reduce risks and threats to various
faunal species which are hunted and over
exploited. Mangrove protection and biodiversity
conservation is not only of ecological significance
but also of economic value to local community
through ecotourism development, relaxation
activities, research and training.

However, chemical war (1962-1971)
devastated a large area of mangroves in coastal
Vietnam, especially in Southern where the best
grown mangroves and the most species could be
observed. A typical example is Can Gio
Mangrove Forest, Ho Chi Minh City. After the
war, indiscriminate mangrove exploitation and
felling for construction of urban area and ports,
agricultural production and especially for shrimp
farming has been a major threat to not only the

mangroves but also to the environment.

Community Participation Approach...
Mai Sy tuan and Pham Hong Tinh

As a result, the preservation and
restoration of mangrove is an urgent need.
Nevertheless, such work could not be fulfilled
or be successful with the participation of only
a few people engaged in forest caring, and
protection. One effective solution that has been
applied is to get community involved in
exploitation of forest products and sharing

of mangrove protection and rehabilitation.

CHALLENGES OF COMMUNITY
PARTICIPATION IN MANGROVE
CONSERVATION

Though community participation in
mangrove protection and restoration has brought
about certain results, we have still faced great
challenges not only linked to community
awareness but also policies, ways of activity
implementation or problems arising from the
mangrove ecosystem itself. Those challenges
probably include:

* Economic and population pressures
have greatly placed on restoration and protection
of mangrove ecosystems in Vietnam. In recent
years, population has not been of major concern;
however, the problem is economic pressures
worsened by by-any-means economic
development purposes of some people even
including illegal mangrove deforestation for
farming of shrimp, fish and other marine species.

» Overexploitation and conversion of
mangroves into agricultural land, salt pans, and
especially shrimp ponds and recent intensively
developed meretrix farming area in coastal zones
of Vietnam has narrowed mangrove forests and
degraded functions of mangrove ecosystems.
Extensive shrimp farming and meretrix farming
have been determined to be a great challenge
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to mangrove ecosystem in Vietnam as this
practice has brought about high economic value.

* Most of the land suitable for mangrove
planting has been used for shrimp farming.
The remaining is mostly inundated by tide
and too deep, making it difficult for the newly
planted seedlings to photosynthesize. Moreover,
barnacle attack is also a reason for the slow
growth of newly planted mangroves. So far,
effective technical measures for barnacles
control have not yet been worked out.

* One rule that occurs in mangrove
ecosystem itself'is the older the mangrove forests
the higher ground elevation. Nevertheless, when
ground elevation is elevated, the mangroves
will get degraded. This is clearly observed
in 25-30 year old mangrove forests. However,
if these mangroves are converted into fish
or shrimp ponds, decomposition of organic
products will be enhanced and a high quantity
of CO, will be released into the environment.
Therefore, a more long-term and effective forest

resource management strategy is required.

A CASE STUDY OF COMMUNITY
PARTICIPATION IN MANGROVE
CONSERVATION AT RAMSAR SITE
OF XUAN THUY, VIETNAM

The Ramsar Site in Xuan Thuy District
Community participation in conservation
of mangrove ecosystem has been seen in many
areas of coastal Vietnam. This section introduces
an example of community participation
in management and conservation of mangroves

in a Ramsar Site of Xuan Thuy, Vietnam.
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The coastal area of Xuan Thuy is located
in Northern Vietnam (Figure 2) with a huge
alluvial quantity creates the mudflats about 200
ha/year toward sea, forming a large tidal wetland
area of 10,000 ha. The area of the reserve
is about 65,000 ha. Its altitude is from 1 to 3m
above sea level. The salinity changes from 5 to
30%o (NaCl) depending on the distance to river
mouth and on the tide. pH is about 8 to 8.4
depending on the tidal flooding level and season.
The water temperature in summer is about 23
to 27°C and slightly lower in winter. The
difference of water temperature between the
surface and bottom layers is about 1°C.

The population of Xuan Thuy district
up to 2002 was about 370,421 people with
the natural birth rate of 1.79%. Consequently
the population density is 1040 people per km?
(Tuan, 2010). It is said that 89,645 households
with 167,576 agricultural laborers are
pressurizing the exploitation and sustainable use
of natural resources of which an important part
belongs to mangroves.

Materials and methods

In this study, we conducted the direct
observation and interview with constructed
questionnaire in 4 communes closed to the study
site (Giao Thien, Giao Xuan, Giao Lac and Giao
An). The questionnaire contained both closed-
and open-ended questions and composed of basic
information about socio-economics, uses of
mangrove, attitude toward mangrove
conservation and participation in mangrove
conservation. The method of cost benefit analysis
was also used in this study to evaluate the benefit
of community participation in mangrove

conservation.
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Figure 2 Location map of Ramsar Site in Xuan Thuy District, Vietnam

Major pressure in the use of natural resources

Pressure of population growth is
considered to be most important impact
on resource management. In 1989 the population
of 4 communes of Giao Thien, Giao Xuan,
Giao Lac and Giao An were 7,387, 7,317, 7,329
and 7,191, respectively, in 2010 the number of
people increased up to 8,468, 8,331, 8,446 and
8,506. The annual average growth is about 200
people. The percentage of natu