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ANALYSIS OF THE BIODIVERSITY AND
SOCIO-ECONOMIC VALUES OF THE
WETLANDS IN VIETNAM

O6’cxmom docriorceniis € OGLOPIZHOMANIMMSA MA 2YMAHICIUYINE eKOJLO02IUHL UTHHOCME 60010 -6OLOMHUX Y2i0b ma
He2amueHUtl 6NIUE COUIALLILO-EKOHOMIUN0Z0 POGUMKY 1A eKOCUCTNEMY 800HO0-6OL0MHUX Y2i0b. 3anpononosano
npaxmuuii pivienns wooo 36epelcenis, Ynpasiinis ma cmaiozo GUKOPUCIANHS 800H0-6OLOMHUX Pecypcis O
cmanozo possumxy B’emnamy. [lnowa 600no-6oromuux y2ioe B’emnamy cmanosums 6ausvko 12 minviionis zexmapis,
U0 CMAanoBUMs 00HY Mpemuny 6ciei npupoonoi mepumopii. Boono-6oromna exocucmema B’emnamy sonodie éuco-
KuM pisrem Giopisnomanimms, Micmumo pi3ui 6axicAUsl exoi02iuni Qynkyii ma yinnocmi, 6e3nocepeonvbo eniusae
Ha HCUMmmedisanoHicmy nooetl ma 6idizpac 6aNciusy PoJib 8 COUIAILHO-KYLbMYPHOMY Jcummi kpainu. B’ emnam mae
9 dinsnox, nosnavenux ax 600Ho-6010mi y2idds mincnapoonozo suavenns (Pamcapcewri dinsnku — 600no-6oiommni
y2i00s migcnapoonozo snauenns). QOonax desxi 600n0-0010mui y2idos ece Ginviue dezpadyiomo SK 3a AKiCmI0, max
i 3a KinvKicmio 6udie uepes HAOMIPHY eKCNayamayilo ma Haomipne suxopucmanis. Y yiil pobomi 6uKopucmosy-
sanucs pisui memoou 0oCcaioNcents, KI0UAIOUU Kabinemue 00CAiONCeHsl, MOPUHHUL ANANI3 T 3a2albHY WEUOKY
ouinky (PRA), sixa nposodumvcs ons 360py danux 6i0 ocib, axi npuiimaiomo piwenns, i cnizvnomu ¢ Hauio-
naronomy napky Cyanmxyi (nposinyis Hamodinw) i ¢ Hauionarvnomy napxy Yamuin (nposinyis Jonz Txan).
B pesyavmami nposedenux docnidicenv Oyio noKA3ano, w0 OCHOSHUMU NPobIeMamu 600HO-00I0OMHUX Y2i0b
y B’emnami e: necmiiixa excnayamauis; ne3baniancosane GUKOPUCIANH Ma 36eperceiist 600H0-6010MHUX Y2iob,
GLOCYMMICD BCCOCANCHUX OAMUX NPO B00HO-00L0MMHI Y2i00s 015 3A00B0ICHISA BUMOZ YNPABILIHILA B00HO-OOLOMHUMU
Y2i00samu ma cmanozo po3eumxy. 3oepexcenis ma UKOPUCMANHL 600H0-00I0MmHUX Y2id0b y B’emuami mae 30itic-
HIOBAMUCS 34 NPUHUUNOM HAOIUICEHHSL 00 eKocucmeMiL, wo 3abesneuye sbepeceniis 6cici cmpykmypu, Qynruiil,
CKOLOZIUHUX XAPAKMePUCUK ma Giopisnomanimms 60010-6010muux y2iov. s w020 asmopu pexomenoyiomn
niOBUUUMU POIb MA YUACTH ZPOMAD, U0 NPOACUBAIOMY Y B0OHO-00LOMHUX Y2i00AX | HAGKOLO HUX, A MAKONC 3A1i-
Kaeumu cmoponu y 36epedxcenii ma Cmitlkomy eUKOPUCMAnHi 600H0-6010mHUX Y2idb. 3abesnevumu cnpaseoiusuil
ma pieHONPAGHULL MeXanism PO3N00iLY 6Uz00, 3ACHOBAHUTL HA PIGHUX NPABAX | 0006 A3KAX 3AUIKABIEHUX CTNOPIH
Y BUKOPUCANHT eKOCUCTEMHUX NOCAY2 600HO-00I0MHUX Y2i0b.
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Wetland is also an important «cradle» of biodiversity,
40 % of all species on Earth live and breed in the wet-

1. Introduction

Wetlands provide important ecosystem services for the
prosperous development in various countries, providing
resources for several economic sector development such
as fisheries, agriculture and tourism. Rice grown from the
wetlands is the staple food for about 3 billion people,
accounting for about 20 % of the global nutritional con-
sumption [1]. The wetland regions are also the place where
cultural and belief activities take place; providing accom-
modation, entertainment, and significant contribution to
the development of the tourism. Nowadays, the wetlands
provide livelihoods for more than 1 billion people across
the global [1-3].

Specially, wetland shows the immense ability of carbon
capture and storage (e. g. peatlands containing 30 % of
the surface carbon), water purification and flow change,
climate regulation, limiting floods, deposition of sediments
for soil formation, and active participation in the nutri-
tional circulation of the global ecosystem [1].

lands [2]. The biodiversity of the wetland contributes to
cleaning up water sources and pollutants; prevent and mini-
mize impacts of storms; especially, mangrove ecosystems and
coral reefs are the biological shields to protect coastal areas.

However, wetlands are seriously degrading on a global
scale. Scientific research show that 64 % of the total wet-
land areas on earth have been disappeared since 1900. The
number is approximately 87 % if the lost since 1700 coun-
ted [1, 4]. Along with the wetland decline, according to
the World Wildlife Fund (WWF), aquatic population have
also decreased by 76 % during 1970 and 2010 [5]. This
situation seems to be more significant in case there is
a lack of strong action to conserve the wetlands taken
places by nations. Excessive degradation of wetland will
lead to ecological imbalance and threaten food security
and human society development.

Vietnam’s wetland ecosystem has a high level of biodi-
versity, providing important human and ecological values.
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However, many wetland areas of Vietnam are experienc-
ing a decline in both quality and quantity of animal and
plants due to over-exploitation and over-use. Therefore,
it is necessary to conduct studies and assess the current
situation and adverse impacts of the socio-economic activi-
ties, thereby proposing solutions to protect and sustain-
ably use the wetland resources [5—7]. Thus, the object
of research is biodiversity and humanistic ecology values
of the wetlands and the negative impacts of the socio-
economic development on wetland ecosystem. And the aim
of research is analysis of the biodiversity and humanistic
ecology values of the wetlands and the negative impacts
of the socio-economic development on wetland ecosystem
and further offering practical solutions for the conservation,
management and sustainable use of the wetland resources
for the sustainable development of Vietnam.

2. Methods of research

The study utilized various research methods including
desk research, secondary analysis, and Participatory Rapid
Appraisal (PRA).

First, the research collects, summarizes and analyzes
data in previous studies of biodiversity, values of Vietnam’s
wetlands, and the challenges of socio-economic develop-
ment to environment and biodiversity of the wetlands.

Participatory Rapid Appraisal method is carried out
to collect data from decision makers and community in
Xuan Thuy National Park (Nam Dinh province) and in
Tram Chim National Park (Dong Thap province).

3. Research results and discussion

3.1. The ecological values of Vietnam’s wetlands. Vietnam
currently has 9 sites designated as Wetlands of International
Importance, with a surface area of 120,549 hectares [3], in-
cluding Xuan Thuy National Park, Bau Sau wetland in Cat
Tien National Park, Ba Be Lake, Tram Chim National Park,
Mui Ca Mau National Park, Con Dao National Park, Ramsar
Lang Sen, U Minh Thuong National Park, and Van Long
Nature Reserve. Xuan Thuy Wetland which belongs to Xuan
Thuy National Park, Nam Dinh province is the first Ramsar
Site in Southeast Asia, and the 50" in the world [8, 9].
As scientific evaluation, Vietnam has more than 25 wetland
areas meeting the criteria of the Wetlands of International
Importance according to the Ramsar Convention [10].

According to the Ministry of Natural resources and
Environment’s classification, there are 26 different types
of wetlands in Vietnam, including coastal and marine wet-
lands, and domestic and artificial wetlands [11]. Wetlands
are comprised of two groups: inland wetlands and coastal
wetlands. The Mekong Delta within Vietnam territory is the
furthest downstream portion of the Mekong River Basin. The
Mekong Delta has a total area of approximately 3.9 million
hectares, occupying about 12 % of the total natural area
of the country, including thirteen provinces
and cities [12—14].

With a total area of about 12 million

lives in the wetlands and directly depends on the exploi-
tation and use the wetland resources and products. Some
wetland areas are known as place of residence, creating
civilization for Vietnamese people — the «wet rice» civi-
lization [15, 16].

In addition, Vietnam is located in the tropical region,
considered to be one of the centers of high biodiversity
in the world. Biodiversity is the basis of survival for all
creatures, providing people with food sources, crucial me-
dicinal materials, raw materials for industry, construction,
health protection, culture and aesthetics.

The diversity of Vietnam’s wetland types supports a wealth
of species of both global and national significance, notably
numerous fish, bird and invertebrate species, including many
endemic and globally threatened species. To date, 1,028 fish
species and 800 invertebrate species have been recorded in
freshwater ecosystems in Vietnam. Of the 79 species of carp
fish (Cyprinidae) found in the country, there is one endemic
sub-family comprising 40 species and sub-species (Table 1).
The particular significance of wetlands for birds is well demon-
strated by the Dong Thap Muoi area in the Mekong Delta (or
«Plain of Reeds»), which harbors 138 bird species from
49 families, representing 25 % of all bird species found in
Vietnam, including 16 globally threatened species. Wetlands
are also home to 39 endemic Crustacean species (particularly
shrimps and crabs) and 4 endemic mollusk species [14, 17].

Wetland of the Mekong Delta are among the richest
ecosystem of the basin (tidal floodplains, coastal marshes,
peatland marsh, estuaries etc.) and are important breeding
sites of many aquatic species migrating from upper reaches
of the Mekong River. According to a Map of wetlands
in the Mekong Delta at a scale of 1:250,000, the wetland
area covers 4,939,684 ha, which includes inland wetlands
and coastal wetlands with a depth of less than six meters
at low tide (Fig. 1) [4, 18].

Coastal and marine systems exhibit even higher species
diversity with over 11,000 species recorded to date, includ-
ing 6,300 benthic species, 2,500 fish species, 653 seaweed
species, over 300 coral species, 94 mangrove tree species,
15 marine snake species and 25 marine mammal species.
Additionally, five globally endangered marine turtle species
are found in Vietnam, namely: the green turtle (Chelonia
mydas), loggerhead turtle (Caretta caretta), Olive Ridley
turtle (Lepidochelys olivacea), the critically endangered
leatherback turtle (Dermochelys coriacea) and the hawksbill
turtle (Eretmochelys imbricate). Fifteen species of dolphin
and porpoise and one species of baleen whale have also been
recorded, while the endangered dugong (Dugong dugon)
has already been mentioned [2].

Some bird sanctuaries have been formed in the wetland
areas of the countries. In particularly, there are more than
30 bird sanctuaries in the Mekong River Delta (the South)
and the Red River Delta (the North) such as Bac Lieu
40 hectares, Dam Doi 120 hectares, Cai Nuoc 13 hectares,
and Tram Chim with over 5,000 hectares [12].

Tahle 1
Wetland species in Vietnam (9]

hectares, accounting for 37 % of the natural

Aquatic species in freshwater wetlands

Species in coastal wetlands

area, including more than 7.3 million hect-
ares of agricultural cultivation, the wetland
areas of Vietnam are subject to development
of industries and other economic sectors [9].
Today, 20 % of the Vietnamese population

157 species of protozoa
403 species of algae
180 species of crustaceans
147 species of bivalves
546 species of fish

460 species of scleratinian corals
15 species of seagrass
B67 species of seaweeds
94 species of mangroves
about 1300 other species of fish and migratory birds

;28
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H Saline coastal wetlands, 1,636,069 ha
= Saline lagoons, 2,521 ha

m Freshwater lacustrine wetlands, 56,389 ha

Fig. 1. Areas of typical wetland types in the Mekong Delta

Vietnam’s wetlands create livelihoods for millions of
people, making an important contribution to the development
of agriculture, fisheries, forestry, energy, water transport and
tourism in the country. According to statistics [2, 3], the
wetland areas have provided food and seafood for domestic
demand and exports, which have reached over 10 billion USD
in 2017. Over 20 million people have main income or partly
income from aquatic resources [3].

Xuan Thuy is the 50" Ramsar site worldwide (1989) and
the first Ramsar site in the Southeast Asia. In 1995, Govern-
ment decided to establish Xuan Thuy Wetland Natural Reserve
in the area, which was upgraded to Xuan Thuy National
Park (2003). Besides that, Xuan Thuy was acknowledged
as the critical core zone of the Red River Delta Biosphere
Reserve (2004). All of the national and international titles of
Xuan Thuy Ramsar, Xuan Thuy National Park and Biosphere
Reserve somehow reflect importance of this area in terms
of biodiversity conservation, socio-economics, environmental
and social education, and ecotourism [19-21].

Xuan Thuy National Park supports a total of 14 habitat
types, including both natural and man-made ones [22].
The habitat types with the greatest biodiversity value are
undisturbed mudflats and natural mangroves. The dominant
mangrove species is Kandelia candel, although a few Sonnera-
tia caseolaris have been planted, and Aegiceras corniculatum
and Acanthus ilicifolius have spread naturally. Much of the
mature mangrove at the site has been enclosed within
aquacultural ponds, although large areas of mudflat in the
south of the site have been planted with a monoculture
of K. candel. In 1996, a 300 ha Phragmites sp. Reedbed
occurred in aquacultural ponds on Ngan island. However,
this reedbed had largely disappeared by 2000. Luu island
supports extensive Casuarina equisetifolia plantations, which
are an important habitat for migratory passerines [22].

As a result of its habitat diversity and relative intact-
ness, Xuan Thuy National Park is an important staging and
wintering area for migratory water birds. During surveys in
1988 and 1994 more than 20,000 water birds were observed.
During the spring of 1996, it was estimated that more than
33,000 shorebirds passed through the national park [22].

Tram Chim National Park (Dong Thap province), lo-
cated in the Mekong River Delta, has a natural area of
7,313 hectares. Tram Chim has become the 2,000 Ramsar

® Saline estuarine wetlands, 1,052,102 ha
= Freshwater rivery wetlands, 1,963,240 ha
= Marshes and swamps, 229,363 ha

Site in the world and the 4™ of Vietnam
in 2012, Tram Chim is an area of unique
ecosystems, of crucial role for the surround-
ing areas and submerged ecosystems, which
habitat diverse rare, endemic and migratory
species. Oustandingly, Tram Chim is known
to be home to the famous Easter Sarus Crane
(Grus antigone sharpii), along with many rare
and precious birds such as: spur-winged goose
(Plectropterus gambensis), great cormorant
(Phalacrocorax carbo), painted stork (Mycteria
leucocephala), spot-billed pelican (Pelecanus
philippensis), and lesser adjutant (Leptoptilos
Jjavanicus). The Tram Chim’s typical wetland
is also the habitat of many species of fish
listed in the Vietnam Red List (2007) such
as clown knifefish (Notopterus chitala), cot-
tonmouth (Agkistrodon piscivorus), hampala
barb (Hampala macrolepidota), Small scale
mud carp (Cirrhinus microlepis), black shark-
minnow (Labeo chrysophekadion), and Giant
barb (Catlocarpio siamensis) [10, 18].

3.2. Adverse impacts threatening Vietnam's wetlands.
There are a few countries have a rich and diversified wet-
land areas, which is as widely distributed as in Vietnam.
However, Vietnam’s wetlands are increasingly negative
affected by human economic development activities and
climate change. In particular, Vietnam’s wetlands have
been strongly exploited for tourism industry development
in the last few decades. Many wetland areas are known
as the attractions of many domestic and foreign tourists
such as Cat Ba Island, Con Dao Island, Phong Nha — Ke
Bang, Can Gio, Ba Be, and Tram Chim. For example,
hazard characteristics of the coastal wetlands (Table 2).

Many wetland areas have been lost or degraded due to
the pressure of exploitation and use of the natural resources
for socio-economic development, which have reduced the
quality of land and water, changed the structure and func-
tion of ecosystem services in many wetland areas across the
country, seriously reduced biodiversity; and over-exploited
the number of endangered and rare species. According to
the International Union for Conservation of Nature (IUCN)
Red List of Threatened Species (2012), there is at least
135 species of globally threatened residing in its continen-
tal freshwater habitats, tidal flats, and coastal areas [23].

The reduction in natural wetland areas is also down to rice
production, aquaculture, reservoir construction and mineral
exploitation. Along with shrinking areas, the wetlands face
serious degradation caused by industrial waste, oil and chemi-
cal substances used in agriculture and aquaculture production.

Reports on the national environment status released by
the Ministry of Natural Resources and Environment [5]
showed that industrial and export processing zones in the
southern region discharged to the Dong Nai and Saigon
rivers over 111,600 m® of wastewater. Solid waste accounted
for 15 tonnes, with 1.6 tonnes of nitrogen and 500 kg of
phosphate. Meanwhile, the rising use of plant protection
substances in the River Delta region was alarming. The
content of the chemical substances measured at the mouth
of the Red River was 23 to 28 times higher than the norm.
This was one of reasons for recent incidents of fish dying en
masse in rivers and waterways. Along with human activities,
climate change is putting pressure on wetland ecosystems.
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Table 2
Hazard characteristics of the coastal wetlands
Hazard Distribution Intensity Frequency Incidence
Erosion Alung the hanks. of Hed High rate, Annual Loss of lowland and wetland
river, Mekong River etc. 8-10 mm/year
Channels siltation Along the coastal zones High deposition rate Frequently Inhibit waterway transport

Coastal lowland area that

1-2 typhoons/year

and sea level rise

Typhoons and flood has weak drainage system Quite hard Inundation of coastal area
. Frequently
terrain
Climate change Coastal lowland, wetland Quite hard Frequently Loss coastal lowland, natural

resources and wetland ecology system

Environmental pollution
(industry, agriculture, plastics
waste and other activities)

Along all of coastal areas

Average-high

Increase by years

Water and sediments environment, ecol-
ogy and human

Deforestation, construction of
infrastructure

Coastal areas

Quite hard

Increase by years

Loss wetland forest

Expanding agricultural activi-
ties, seafood aquaculture

Wetland zones in Bed river
delta, Mekong river delta

High

Increase by years

Loss of natural wetlands

Over-exploitation and over-
use of natural resources
(water, fish, coral etc.)

Coastal areas

Average-high

Loss of biodiversity, water resource, local
reduction or loss of species in a certain
habhitat

Increase by years

The major threats and challenges to Xuan Thuy National
Park are a high growth rate of population (1.7 % per
year) with high population density (1,246 persons/km?),
a lack of appropriate of human capacity, weak community
awareness and impacts of global climate change [24, 25].

Biodiversity of Tram Chim is seriously threatened. Ac-
cording to TUCN, in 1980s the numbers of Eastern Sarus
Crane were drastically fell from 1,000 to 11 individuals
during the period of 1980—2018 [26]. Eastern Sarus Crane
is no longer migrating to Tram Chim due to the habitat
loss in the entire distribution area of the creature popula-
tions. Moreover, the inadequate habitat management has
prevented the crane’s food source from growing. This loss
is unfortunately irreversible (Fig. 2) [27].

Despite the Decree No. 109/2003/ND-CP of Septem-
ber 23, 2003, issued to directly adjust to the management
of wetlands, this is no longer relevant to the policy context
and does not meet the requirements of current practice after
more than 17 years of implementation with regards to [2]:

1. The management, restoration and sustainable use of
the wetland areas with biodiversity values has not been fully

1200

1052

1000

800 r

600 |

400

Number of individuals recorded

200

0 1 1 1 1 1

regulated especially the conservation areas of the wetlands
and Ramsar areas.

2. Lack of regulations on benefit sharing mechanisms
among stakeholders in the wetland use.

3. Lack of supporting policies for biodiversity conser-
vation in the wetland areas.

4. The legal guidance of the Decree has changed.

Improper awareness on the importance and values of
wetlands, many wetland areas are even considered fallow
lands. Policies for changing land use purposes such as
changing from shallow land to wetland (by developing
dam construction, reservoirs, aquaculture, and sea dykes)
and the lack of legal provisions on protection, conserva-
tion and sustainable use of wetlands lead to pollution,
degradation, narrowing of natural wetland area, as well
as economic losses and negative affects on livelihoods of
civilians [20, 28, 29].

There are many governmental management agencies and
units, from the central to local levels, which have been
given the functions and tasks to manage activities in the
wetland areas.

11
,Year

1984 1987 1990

1993 1996 1999 2002 2005 2008 2011 2014 2017 2020

Fig. 2. Variation in individual numbers of Eastern Sarus Crane in Tram Chim National Park

;28
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However, the assignments for those agencies and units
are somewhat overlapped. The numbers and capacity of of-
ficials, especially specialized staffs in wetland management
and governance, are insufficient and limited. There is no
coordination mechanism in wetland management among re-
levant agencies and units. In addition, insufficient financial
and investment resources in the wetland management have
greatly affected the efficiency of the management of wetland
ecosystems and protected areas.

3.3. The impacts of socio-economic development on Viet-
nam’s Wetlands. The major direct drivers of wetlands deg-
radation and loss in Vietnam to date are habitat loss and
ecosystem degradation due to land use change, including
outright conversion and fragmentation of wetlands, as well
as ecological changes due to invasive alien species, pollu-
tion and overexploitation of certain species and of water
resources. Climate change impacts are growing and are likely
to have increasing impact on wetlands biodiversity in the
medium to long-term.

The rapid socio-economic development of Vietnam has
been associated with the expansion of agriculture, aqua-
culture and infrastructure, including roads, bridges, dams,
harbors, rights-of-ways for electricity power-lines, sewage
and water supply systems. This has resulted in the outright
conversion of many natural habitats, including wetlands,
into other forms of land use. Natural wetlands have been
particularly vulnerable to conversion to agriculture, aqua-
culture and even forest plantations. For example, between
1943 and 2006, Vietnam lost at least 200,000 ha of man-
grove forest, or about one third of its mangrove area, due
to wars, deforestation and aquaculture development [14].

Deforestation and the construction of dams and other
infrastructure in upper catchment areas are particularly
detrimental to downstream wetlands. Wetlands are par-
ticularly vulnerable to changes in river flows due to the
construction of dams, which can also reduce fish diversity
and fishery yields as breeding migrations are obstructed
and changes to patterns of flow, water temperatures and
other, sometimes subtle, variations. Additionally, modifi-
cations in land use due to deforestation, agriculture and
urbanization and infrastructure development will all affect
surface water run-off patterns, reducing percolation and
infiltration of water and increasing surface flow. Deforesta-
tion in the upper catchment also increases the sediment
load of watercourses in the basin. In order to promote
the rapid development of hydro-electric power in Viet-
nam, about 2,000 reservoirs have been constructed across
the country to date, each with a volume of not less than
0.5 million cubic meters. In Thua Thien Hue province
alone, a master plan to build 12 reservoirs by the year
2015 in the upper catchment of Huong and Bo rivers
has been approved [14].

Agrochemicals, industrial and urban wastes are a major
source of pollution to wetlands. A World Bank study on
pollution in Vietnam’s rivers found that industrial produc-
tion, wastewater from mining and mineral sectors, even craft
village, urban runoff and domestic wastewater contributed
to pollution of rivers and coastal zones. Increased surface
run off as a result of land use changes also increases
the transportation of pollutants. The Red River Delta, in
particular, has been subject to heavy agrochemical pollu-
tion. Some globally important species affected by wetland
pollution in Vietnam include the critically endangered and

endemic fish species Schistura spiloptera and the endemic
globally endangered mollusk Cristaria truncate.

The main underlying causes of wetlands degradation and
loss in Vietnam are the same as for biodiversity degrada-
tion and loss generally, namely the rapid pace of recent
economic growth, much of which has been fuelled by the
country’s natural resource base. Population growth, agri-
cultural expansion and intensification, industrialization and
urbanization combined with changing patterns of consump-
tion and waste production, have all increased pressure on
Vietnam’s biodiversity, including its wetlands biodiversity.

3.4. Proposed solutions for sustainable management
and conservation of Vietnam’s Wetlands. The 3" meeting
of the Conference of the Parties defined the sustainable
use of the wetlands as In order to continuously maxi-
mum benefit to the present generation while maintaining
their potential to meet the needs and aspirations of future
generations. Therefore, the conservation and sustainable
development of the wetland areas must comply with the
principle of strict protection of the wetland areas which
has been zoned by the government for conservation pur-
poses; combine the use and exploitation with conserva-
tion; prioritize conservation for wetland areas with specific
ecosystems and high biodiversity and with the function
of maintaining water sources and ecological balance at
national and international levels; and enhance participa-
tion of communities living in the area and surrounding
areas to the conservation of wetland areas [28].

The Ramsar Convention states: The wise use of wetlands
as the maintenance of their ecological character, achieved
through the implementation of ecosystem approaches, within
the context of sustainable development [26]. Accordingly,
the smart use of wetlands is the use of wetland areas
for the benefit of humans, so as to be compatible with
the maintenance of the natural attributes and functions
of the wetland ecosystem, as well as the cooperate cor-
relations among themselves and abide by the principles
of the Ramsar Convention.

Vietnam has ratified the Ramsar Convention since 1989
and became the 50" member of the Convention and the
first country in the Southeast Asia to accede to the Con-
vention. The Government of Vietnam has committed to
establishing of system of typical wetland conservation areas.
Based on the objectives of the Ramsar Convention, as a
member state, Vietnam has implemented many activities
to encourage and enhance the conservation of wetlands
in terms of the establishment of nature reserves in the
wetland areas and the development of strict protection
measurements for the Ramsar sites and small and par-
ticularly sensitive reserves [30-32].

Applying an ecosystem approach to wetlands manage-
ment in Vietnam. The ecosystem approach is a strategy
for integrated management of land, water and living re-
sources that promotes conservation and sustainable use in
an equitable way. It’s an innovative strategy that places
human needs at the centre of biodiversity management.
It aims to manage the ecosystem, based on the multiple
functions that ecosystems perform and the multiple uses
that are made of these functions. The ecosystem approach
does not aim for short-term economic gains, but aims to
optimize the use of an ecosystem without damaging it.

Accordingly, Vietnam has established numerous commu-
nity-based models of wetland conservation and management.
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For example, mangrove management model in Dong Rui
commune, Tien Yen district, Quang Ninh province; protect-
ing nipa palm forest in Cam Thanh (Hoi An city, Quang
Nam province); co-management and sharing of genetic
resources in Xuan Thuy National Park and Ramsar (Xuan
Thuy district, Nam Dinh province) and Tram Chim Na-
tional Park (Thap Muoi district, Dong Thap province).
Most outstandingly, the project of co-managing U Minh
Ha National Park by allowing the community to grow
fruit trees around the park, and at the same time being
responsible for protecting ecosystems and contributing to
preserving diverse biological value in the local.
Continue to promote communication, enhance public
awareness about the importance of wetland areas to climate
change adaptation; and at the same time, call for community
commitment to conserve and sustainably use wetland areas
and to stop activities that cause degradation of wetlands,
and to promote the recovery of degraded wetlands. Rele-
vant stakeholders should improve the implementation of
the conservation and sustainable use of water resources
and minimize the amount of drainage and water loss in
the wetland areas to contribute to the fight against global
climate change; integrate content of conservation and sus-
tainable use of wetland areas in order to cope with climate
change into programs, planning and development plans of
industries and localities effectively and sustainably.

4. Conclusions

As a result of the research it is shown that Viet-
nam’s wetlands play a key role in and contribute value
to socio-economic development, cultural maintenance and
development, disaster prevention, environmental protection,
and preservation and development of biodiversity. With
a total area of about 12 million hectares, accounting for
37 % of the natural area, 20 % of the Vietnamese popu-
lation lives in the wetlands and directly depends on the
exploitation and use the wetland resources and products.
The wetland areas have provided food and seafood for
domestic demand and exports, which have reached over
10 billion USD, over 20 million people have main income
or partly income from aquatic resources.

However, wetland areas are strongly affected by human
economic development activities, the major challenges to
wetlands in Vietnam include: unsustainable exploitation,
imbalanced utilization and conservation of wetlands, lack
of comprehensive wetlands data to meet the requirements
of wetland management and sustainable development.

For the sustainable use of wetlands in Vietnam must
be carried out on the principle of approaching the eco-
system, ensuring the maintenance of the entire structure,
functions, ecological characteristics and biodiversity of the
wetland areas. For which the authors recommend increas-
ing the role and participation of the communities living
in and around the wetland areas and stakeholders in the
conservation and sustainable use of the wetlands. A fair
and equitable benefit sharing mechanism is ensured based
on equal rights and obligations among stakeholders in the
use of wetland ecosystem services.
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