
 

 

CHAPTER 3 - ECOLOGICAL PROFILE OF QUANG BINH  

 3.1 INTRODUCTION 

The Approach and Methods Report introduced the concepts and methods of 

Vulnerability Assessment for Ecosystem-based Adaptation (EbA) to climate change.  It 

highlighted the idea on which EbA is predicated: the understanding that ecology, 

society and economy cannot be separated.  Natural ecosystems are the foundation of 

human existence on this planet, and of all our economic activities.  However, these 

ecological foundations have been profoundly modified and in many places weakened 

from their original state, by people pursuing their livelihoods (economic activities) in 

unsustainable ways. Although change is inherent in all global systems, eco-systems 

have limits to the extent of the changes they can tolerate, without losing their essential 

structure and functions, on which we all depend. Now climate change is adding to the 

stresses that people have already induced in natural systems, with potentially grave 

consequences. EbA identifies ecosystem degradation as a key underlying cause of 

vulnerability. Urgent action is needed to restore these natural systems to health, to help 

us sustain our socio-economic systems, indeed our very survival, to the coming 

challenges. We also need to harness the services of healthy ecosystems to help us 

adapt to the changes ahead.   

To understand the issues and threats posed by climate change and devise practical 

and sustainable solutions, ecological, social and economic factors need to be 

considered together, as parts of an integrated whole. Thus, as set out in Report 1, for this 

EbA vulnerability assessment, the unit of analysis is the “socio-ecological system” (SES), 

defined as:   

“complex bio-geo-physical units together with social and institutional actors and 

their (economic) activities” 

The severity of impacts and peoples’ ability to cope are also felt because of the state 

of such things. Climate change adaptation too, is entirely a human process, 

embedded in an ecological context and an economic structure. It is about people 

understanding climate change and what it means for their lives, and making the 

appropriate, often innovative changes (to their vision of the future and their activities) 

needed to secure a sustainable future for their families and communities. It is about 

governments supporting these processes and tackling the underlying causes of 

vulnerability. Climate change and our adaptation to it are thus quintessentially social 

issues: people are at once the major cause of climate change, its victims, and they will 

be the main agents of adaptation and mitigation.   

The impacts of climate change are felt by people - on their health, their housing, the 

other people, infrastructure and services they rely on, the natural resources they 

depend on, the other ways they earn their livelihoods. Chapter 2 of this report - the 

Social Profile of Quang Binh Province, therefore focused the analysis on people, asking 

which groups are most vulnerable and why, based on an understanding of human 

vulnerability as:  
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“the state of individuals, groups or communities in terms of their ability to cope 

with and adapt to any external stress placed on their livelihoods and well-being. It 

is determined by i) the availability of resources: and crucially, ii) by the 

entitlement of individuals and groups to call on these resources” (Adger and Kelly 

1999).    

Chapter 4 - the Economic Profile of Quang Binh identifies the main sectors of the 

provincial economy considering a variety of aspects including contribution to GDP, 

employment generated, and future development direction, etc. as well as 

dependence on natural resources, linked to climate change. 

This Chapter, the Ecological Profile of Quang Binh Province now focuses on the 

ecosystems of Quang Binh, detailing which types of ecosystem are present, how much 

there is of them, and what condition are they in. It also identifies those which may be 

critical for supporting livelihoods and the economy in the face of climate change, and 

identifies to some extent how the ecosystems themselves are vulnerable to climate 

change (although this is addressed in more detail in Chapter 7 on Climate Change 

Impacts). The present chapter examines the ecological dimensions of EbA in Quang 

Binh, including the contextual information at the Provincial level that any provincial 

department should keep in mind in analysing and planning for CCA or EbA.   

This chapter also examines the key parameters used in this study to develop and 

describe different types of Socio-ecological Systems (SES) found in the province. The SES 

Profile of Quang Binh (Chapter 5) takes this information together with similar information 

from the Social and Economic Profiles, to develop and present a classification of the 

main SES for Quang Binh. As with the Social and Economic Profiles, this Ecological Profile 

is based on a review of existing data made available to the study by the different 

departments of the provincial government, as well as through more general literature 

review. As new or more updated data becomes available, this profile should be 

updated. 

 OVERVIEW OF KEY ECOLOGICAL FACTORS FOR PROVINCIAL-SCALE 3.2

ANALYSIS QUANG BINH 

This section presents information to answer key practical questions on ecological issues 

for climate change vulnerability assessment and adaptation planning at the provincial 

level. It does not attempt to provide a full ecological profile of Quang Binh. The 

provincial-level study is intended to use secondary data only - it does not involve 

conducting any original research. While many interesting and relevant questions could 

be posed at the provincial level, there are only a limited number of ecological factors 

for which sufficiently comprehensive data already exists at this level. Other factors may 

be examined at the micro-level assessment of actual local vulnerability and adaptive 

capacity, supported by primary data collection where necessary. What this profile does 

attempt is to be “spatial explicit” - that is, to map the selected parameters - to 

contribute to the mapping of socio-ecological systems, and to help inform the selection 

of sites for the micro-level analysis.  
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Table 3.1: Ecological analysis at the Provincial and Community-levels of assessment 

Provincial-level assessment Local-level (community) assessment 

Based on secondary information 

available at provincial level 

Based on secondary data available 

locally, primary data collection and local 

stakeholder participation 

Focus on broad context and 

understanding; prioritization  

Focus on planning and action 

Type, extent and condition of main 

ecosystems found in the province  

Type, extent and condition of local 

ecosystems in the micro-assessment site 

How ecosystems contribute to the 

provincial economy/main economic 

sectors, and support provincial level 

resilience 

How local ecosystems support local 

livelihoods and resilience 

Vulnerability and resilience of 

ecosystems 

Vulnerability and resilience of ecosystems 

How ecosystems are managed at the 

provincial scale 

How local ecosystems are manage by 

communities and other local groups 

A few simple questions guide the analysis presented below:   

 What are the main types of ecosystems found in Quang Binh?  

- Where are they; how much of them are there; and what condition are they 

in? 

- What are the trends in their extent and condition?  

 How do the ecosystems support resilience?  

 How are the ecosystems themselves vulnerable to climate change?    

 

 PHYSICAL DESCRIPTION: TOPOGRAPHY, SOILS AND CLIMATE 3.3

3.3 .1 .  Topography  

The 1,200km long, and 50-75km wide Truong Son Mountain range is the dominant 

geological feature of Central and North-Central Vietnam, generally running parallel to 

the coastline, and straddling the border with neighbouring Laos. Quang Binh occupies 

an area of 8,065km2 located to the east of the Truong Son mountain range, to the South 

of Ha Tinh province, and to the North of Quang Tri, with a 116km long coastline along 

the East Sea. In general, the terrain is complex and highly dissected. There is a rapid 

decrease in altitude from west to east. The majority of the territory is mountainous. The 

rest consists of a hilly transition area between the mountains and the narrow coastal 

plain, dissected by many rivers, as well as coastal sand dune areas. Quang Binh has 

been regularly faced with disaster risks from typhoons and floods in the rainy season 

and drought in the dry season. Many of these hazards may get worse with climate 

change. 

 

In general, four main zones can be identified in Quang Binh Province: 
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 Mountainous areas along the Truong Son range in the western side of the 

province rise up to 2,500m, with an average slope of about 25% - found in Tuyen 

Hoa, Minh Hoa, Quang Trach, Bo Trach Quang Ninh and Le Thuy districts. 

 Hilly areas are found mainly in Bo Trach, Quang Trach, Quang Ninh and Le Thuy 

districts and Dong Hoi city. 

 Lowland plain land stretches along narrow areas that connect the hilly areas in 

the west and the coastal sandy areas in the east of the province and is dissected 

by many rivers. Plains land is the main land for paddy rice production and the 

main residential land of most of the local population, and is located mainly in 

Quang Trach, Bo Trach, Dong Hoi, Quang Ninh and Le Thuy districts. 

 Coastal sandy areas are located along the sea shore, including sand dunes and 

sandy beaches in Quang Trach, Bo Trach, Dong Hoi, Quang Ninh and Le Thuy 

districts. 

Figure 3.1: Elevation map of Quang Binh 

 

 

3.3 .2 .  Soi ls  

The following soil types are found in Quang Binh (Quang Binh Provincial Socio-Economic 

Development Master Plan by 2020).  

Sandy soils (Arenosols), including 3 soil units i.e. Luvic Arenosols, eutric Haplic 

Arenosols, and acid Haplic Aresonols. Arenosolos occupy up to 6% of the province, 

including sand dunes that located along seashore from Quang Trach to Le Thuy districts 

and sandy land in Le Thuy, Quang Ninh and Quang Trach districts. These soils are low 

quality, poor in nutrients and with rough soil texture. The process of moving sand (cát di 

động), flying sand (cát bay), and flowing sand (cát chảy) happens in the sand dune 
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areas with an average volume of 3.2 million m3 of sand moved each year, causing 

annual losses of 20-30 ha cultivated land.   

The original types of vegetation cover on sandy soils included natural coastal forest and 

sandy plain areas along the seashore. Because of changing of land use patterns (forest 

cutting, mining titan, introducing agriculture and so on) the sand dune area has 

become more dynamic and unstable, and movement of both wind and water has led 

to mis-shapen soil morphology and harm to crops as well as farmers’ assets. The 

dominated land cover on this land today is very stunted shrubs which the local people 

describe by saying the “plants are not higher than a dog - “Chó chạy lòi đuôi”. 

Because of the very poor land-cover, so the sand is more exposed to the rain and wind, 

it can be easily eroded and flow to the stream and be conveyed by the wind. These soil 

type are mostly used for planting of casuarinas and acacia, as well as for some growing 

of peanuts, sweet potatoes and rice. 

Saline soils (Salicfluvisols) are formed by river and sea sediments deposited in salic 

water environments. This soil group includes 2 units (i.e. Hapli Salic Fluvisol and Molli Salic 

Fluvisols) and accounts for around 9,000 hectares or less than 1% of the province’s 

geographical area, distributed in most of river mouths like Giang, Dinh and Nhat Le 

rivers and aalong their estuaries in Le Thuy, Quang Ninh, Bo Trach districts and Dong Hoi. 

Saline soil areas tend to increasing due to sea level rise or high tidal and wave front 

activity during typhoons. 

Alluvial soils (Fluvisols) cover about 2-4% of the province and are created from 

alluvial deposition located in flat lands and valleys and distributed across the coastal 

plain. They are formed by alluvial deposits from the Gianh, Kien Giang, Roon and other 

rivers. Originally most of the areas with alluvial soils would have supported some forms of 

lowland forest type. However these are the main soils types used for cultivating food 

crops and annual industrial crops and the original vegetation cover has long been 

transformed. 

Thionic Fluvisols are formed by alluvial deposits with alkaline-generating materials in 

salic environment where drainage is difficult, this soil group accounts for 0.58% of the 

province area and are found in Le Thuy and Quang Ninh.  

Swampy soil (Umbric Gleysols) and peat soils are distributed in depression areas in Le 

Thuy, Quang Ninh, Quang Trach and Bo Trach districts. They only accounts for a small 

area of 0.32% of the geographical area of the entire province. 

Acrisols cover more than 64% of the total area, distributed mainly in the western 

mountainous areas in minh Hoa, Tuyen Hoa, partly of Western Bo Trach, Quang Ninh 

and Le Thuy districts 

Ferralit soils (Ferrasols) cover 0.43% of the province 

Cambisols accounts for ~ 0.77% of the geographical area of the entire province and is 

distributed in communes of Quang Kim, Quang Phu, Quang Hoa, Quang Tien, Quang 

Luu in Quang Trach district; communes of Duy Ninh, Hien Ninh, Tan Ninh, Xuan Ninh in 

Quang Ninh district, Duc Ninh in Dong Hoi City, communes of Hoa Thuy, Lien Thuy, Kim 

Thuy in Le Thuy district, and communes of Quy Hoa and Tan Hoa in Minh Hoa district.  
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Planosols accounts for only 0.1% of the province’s geographical area, and are 

distributed in the communes of Hoa Phuc and Hoa Thanh in Minh Hoa district and Hoa 

Thuy in Le Thuy District.  

Lithosols accounts for about 3% of the province, and are distributed mainly in the hilly 

areas of the districts of Le Thuy, Bo Trach and Quang Trach.  

In general, soils in Quang Binh are poor in plant nutrient, soil layers are thin, area of 

alluvial soils is small but area of sandy soil, swampy soil and peat soils are high. 

Nevertheless, there are high potential uses for land resources, especially hilly land can 

be invested in for development of perenial industrial crops, forest plants and also 

towards a trend of agro-forestry. 



 

 

    

 

 

Figure 3.2: Soil map of Quang Binh 
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3.3 .3 .  Cl imate  

Quang Binh is located in the tropical monsoon zone, but the local climate is 

complex and differs between locations, strongly influenced by topography. From a 

temperature perspective the year can be considered as having 2 main seasons, the 

warm season from April to September with an average temperature of about 35C 

and cool season from October to March with an average temperature about 22 - 

25C. Overall annual average temperature is about 24 - 25C, increasing from North 

to South and decreasing from East to West.  In the mountainous areas, the daytime 

and night-time temperature differences can be as much as 9 - 10C in compared 

with 7 - 8C in the plains. In the warm (dry) season, the south-westerly monsoon wind 

blows strongly through the Truong Son Mountains, the natural border between 

Vietnam and Lao, leading to extremely hot and dry weather and known colloquially 

as the “Lao wind”.  

Table 3.2: Monthly average temperature in 2012 (0C) 

Month 1 2 3 4 5 6 7 8 9 10 11 12 Mean 

Temperature 17.8 18.5 21.4 26.3 29.2 30.1 29.7 29.2 26.8 25.6 24.8 21.5 25.1 

Source: Year book Quang Binh province 2013 

From the perspective of precipitation, there are two distinct seasons in the Province, 

i.e., the dry season, which lasts from November to April and the rainy season from 

May to early November.  According records from 1961 - 2009, the average annual 

rainfall is 2,000 - 2,300mm/year, while the maximum and minimum annual rainfall are 

3,092mm (in 1964) and 1,570mm (in 1969), respectively. The average number of rainy 

days is about 152 days/year. However, they are mostly concentrated during the 

period from September to November, accounting for 56-65% of the total annual 

rainfall. This heavy rainfall concentrated in a short period, combined with the steeply 

sloping terrain and fast-flowing rivers often results in widespread flooding (ISPONRE, 

2009). 

Table 3.3: Monthly average rainfall in 2012 (mm) 

Month 1 2 3 4 5 6 7 8 9 10 11 12 Mean 

Rainfall 38.3 11.0 17.5 82.2 154.7 82.6 123.2 145.2 547.0 281.9 156.8 103.7 145.3 

Source: Year book Quang Binh province 2013 

 

 NATURAL ECOSYSTEMS 3.4

This section provides information on the type, amount, condition and issues facing 

each of the main ecosystems in Quang Binh. 

On a low resolution mapping of global ecoregions conducted by WWF, all of Quang 

Binh province falls within two ecoregions, namely the Northern Annamite Rainforest 
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Ecoregion, and the Northern Vietnam Lowland Rainforest Ecoregion 

(Wikramanayake et. al., 2002). A higher resolution mapping of ecosystems at the 

national level of Vietnam, recognises a number of natural terrestrial, freshwater 

wetland and coastal ecosystems which are present in Quang Binh. The mapping of 

terrestrial ecosystems is generally good, however when considering coastal 

ecosystems, it does not identify sand dune systems as a specific type of coastal 

ecosystem, and the resolution of the mapping is too coarse to identify any small 

areas of sea grass and coral reefs in Quang Binh. Furthermore, for freshwater 

ecosystems, the mapping does not clearly distinguish between different types 

beyond the classes of “river/stream” and “natural lake”. Without systematic ground-

truthing, it is entirely possible that many water bodies mapped as natural lakes are in 

fact man made reservoirs (See BCA, WWF, Stockholm University, 2013: Ecosystems 

classification mapping in Vietnam. Hanoi, Vietnam). While more detailed mapping 

of especially coastal and freshwater ecosystems would be very beneficial, it is 

beyond the scope of this project to conduct detailed original province-wide 

mapping of all ecosystem types. 

Figure 3Error! No text of specified style in document..3: Ecosystems of Ha Tinh and 

Quang Binh 

 

Source: ICEM, based on BCA, WWF, Stockholm University, 2013: Ecosystems 

classification mapping in Vietnam. Ha Noi, Vietnam 
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3.4 .1 .  Ter res t r ia l  Ecosys tems  

The main forest and other terrestrial ecosystems of Quang Binh are as follows: 

 coniferous forest above 700m altitude 

 sub-tropical broadleaf moist evergreen forests above 700m altitude 

 tropical moist evergreen broadleaf forest below 700m altitude 

 forest on limestone above 700m altitude 

 forest on limestone below 700m altitude 

 cave ecosystems 

There are also grassy and shrubby areas, rattan and bamboo, degraded forest, 

plantations agro-forestry and agricultural areas, but these are not treated here as 

original natural ecosystems. 

About 10% of the original terrestrial ecosystems of Quang Binh have been converted 

to agriculture, and a further 11% to other uses (Figure 3.4 and Table 3.4). The 

province still retains one of the highest tree cover rates anywhere in Vietnam -  79% 

of the province is designated as forestry land (Table 3.4) and almost 550,000 ha (70% 

of the province) has some form of tree-dominated land-cover (Table 3.5 and Figure 

3.5). Of this, 456,000 ha is natural forest and the rest is plantation (Table 3.6). 

Information on changes in forest area in Quang Binh from 1998 until 2012, shows that 

total forest area increased by about 77,000 ha - increasing at an average rate of 

5,500 hectares/year during this period, mostly through the increase in plantation 

areas (Table 3.6) 

Figure 3.4: Land-use patterns in Quang Binh 
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Table 3.4: Overall Land-use patters (2012-2013) 

 Use type of land Quang Binh 

ha % 

Total 806,526 100 

Agricultural land 79,618 9.87 

Forestry 633,522 78.55 

Aquacultural 2,786 0.345 

Resident/homestead land 5,285 0.655 

Special use/dedicated land 27,068 3.01 

Other Non-agriculture land 21,104 2.61 

Unused land 37,144 4.60 

Source: QB statistical yearbook 2012 

 

Table 3.5: Area of three types of forest, 2012 

 
Quang Binh (2012) 

Total area of forest (ha) 549,540 

Special Use forest (PNKB)  

(ha) 

125,501 

Protection forest (ha) 191,995 

Production forest (ha) 257,404 

Forest cover (%) 70,1 

Distribution: districts: ha 

 

 

Bo Trach:         162,271 

Minh Hoa:       106,949 

Le Thuy:             96,828 

Quang Ninh:      88,523 

Tuyen Hoa:        82,936  

Source: MARD- FIPI, 2012          

 

Table 3.6: Change of forest area 1998-2005-2012 

Quang Binh Province 1998 2005 2012 

Forest tree area (ha) 473,287 517,363 549,540 

Natural forest (ha) 452,634 452,285 456,536 

Planted forest (ha) 20,652 65,787 93,004 

Source: MARD: Restructure of National Forestry, Hanoi-2014 
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Forests are amongst the most valuable ecosystems in terms of the services they 

provide and they are their importance for EbA. Almost one quarter of Quang Binh’s 

forest is natural forest in relatively good condition in the Special use Forest of PNKB 

NP. As such it represents a significant commitment on behalf of the government and 

people of Vietnam and especially Quang Binh to maintaining natural ecosystems in 

a protected state.  

Phong Nha-Ke Bang National Park is one of the world's two largest limestone regions. 

If the Hin Namno, borderring Phong Nha on the west (in Laotian territory) was to be 

combined with the national park in a continuous trans-boundary reserve, the 

combined area would be the largest surviving karst forest in south-eastern Asia 

(317,754 ha). Around 95% of the park is covered with forest, most of which is intact 

primary forest. It contains the best representative examples of all the major terrestrial 

ecosystem types found in Quang Binh Province, protecting significant areas of each 

of them. Almost three-quarters of the park (or over 1,100 km2) is covered with 

evergreen moist forest on limestone under 700m elevation, while a further 126 km2 is 

evergreen tropical moist forest on limestone rocks at an elevation higher than 700 m; 

122 km2 is evergreen tropical wet forest on soil mounts at the elevation of under 

700m. In the park here is also a 50 km2 forest of Calocedrus macrolep is on limestone 

mounts. This is the largest forest with this tree in Vietnam. Most of the trees here are 

500-600 years old. These trees are listed in group 2A (rare, precious and limited 

exploitation) of the official letter 3399/VPCP-NN dated 21 June 2002, an amendment 

to the Decree 48 by the Government of Vietnam.  

  

https://en.wikipedia.org/wiki/Limestone
https://en.wikipedia.org/wiki/Hin_Namno
https://en.wikipedia.org/wiki/Laos
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Figure 3.5: Forests of Quang Binh Province 

 

 

The primary tropical forest in Phong Nha-Ke Bang consists of 140 families, 427 genera, 

and 751 species of vascular plants, of which 36 species are endangered and listed in 

Vietnam's Red Data Book. The dominant plant families are the Lauraceae, 

Fagacaeae, Theaceae and Rosaceae, and he most common tree species include 

Hopea sp., Sumbaviopsis albicans, Garcinia fragraeoides, Burretionendron hsienmu, 

Chukrasia tabularis, Photinia aroboreum and Dysospyros saletti. There are some 

deciduous trees including Dipterocarpus kerri, Anogeissus acuminate, Pometia 

https://en.wikipedia.org/wiki/Vietnam%27s_Red_Data_Book
https://en.wikipedia.org/wiki/Lauraceae
https://en.wikipedia.org/w/index.php?title=Fagacaeae&action=edit&redlink=1
https://en.wikipedia.org/wiki/Theaceae
https://en.wikipedia.org/wiki/Rosaceae
https://en.wikipedia.org/w/index.php?title=Hopea_sp.&action=edit&redlink=1
https://en.wikipedia.org/wiki/Sumbaviopsis_albicans
https://en.wikipedia.org/w/index.php?title=Garcinia_fragraeoides&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Burretionendron_hsienmu&action=edit&redlink=1
https://en.wikipedia.org/wiki/Chukrasia_tabularis
https://en.wikipedia.org/w/index.php?title=Photinia_aroboreum&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Dysospyros_saletti&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Dipterocarpus_kerri&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Anogeissus_acuminate&action=edit&redlink=1
https://en.wikipedia.org/wiki/Pometia_pinnata
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pinnata and Lagerstroemia calyculata, with some scattered gymnosperms such as 

Podocarpus imbricatus, Podocarpus neriifolius, and Nageia fleuryi.  

The forest is also home to 98 families, 256 genera and 381 species of vertebrates. 

Sixty-six (66) animal species are listed in the Vietnam's Red Data Book and 23 other 

species in the World Red Book of Endangered Species. As noted in IUCN’s 2011 

evaluation (IUCN, 2011), PNKB NP is of particular importance for the conservation of 

primate species. Of the 9 primate species that occur in the park (i.e. 43% of 

Vietnam’s 21 primate species), 7 are globally threatened, and PNKB NP possibly has 

the largest protected viable populations of 3 of them: Hatinh Langur (EN); Red-

shanked Douc Langur (EN); and Southern White-cheeked Gibbon (EN) (Haus et. al., 

2009; Le Troy et. al., 2009). Other globally threatened mammal species in PNKB NP 

include Owston's Civet (VU).  (Timmins et al., 1999). Several larger carnivores and 

other large mammals historically found in the property have had no confirmed 

observations or documentation of presence for many years (or decades in some 

cases); this includes tigers, leopards, elephants and bears.  

PNKB provides significant ecosystem services especially in terms of provision and 

regulation of water supply and quality for downstream communities, as well as 

carbon sequestration, climate regulation, and especially tourism and recreation 

services. To some extent the importance of these services is recognized simply in the 

decision to continue to maintain these areas as protected areas - but the amount 

and value of the services has not been assessed. It is therefore difficult to see if the 

level of investment of government budget in management of the area is 

appropriate or not when considering the value of the services the area provides. It is 

also difficult to develop innovative financing mechanisms such as payment for 

Ecosystem Services (PES) when the overall importance and value of these services is 

largely unknown. 

Cave Ecosystems 

A major feature of the province is the The Phong Nha–Ke Bang karst landscape 

which dates to the Paleozoic some 400 million years ago, making it the oldest major 

karst area in Asia. As many as seven different major levels of karst development 

have occurred as a result of tectonic uplift and changing sea levels, producing an 

extremely complex karst landscape with high geo-diversity and many geomorphic 

features of considerable significance (My and Limbert, 1993; Pham Kang, 1985). The 

Phong Nha Ke Bang karst landscape is how to some of the most spectacular and 

the largest caves in the world (National Geographic, 2011). Karsts and caves are 

well known for their invertebrate biodiversity, with high levels of endemism, and 

many species often limited to a single site. Several species new to science have 

been discovered in the Phonh Nha Ke Bang area (Moulds et. al., 2010; Golovatch et. 

al., 2013). 

IUCN’s 2011 evaluation of PNKB for the World Heritage Committee (IUCN, 2011; 

Worboys, 2012), pointed to a number of threats and some of these persist. Specific 

concerns related to poor law enforcement and illegal harvest of timber and non-

https://en.wikipedia.org/wiki/Pometia_pinnata
https://en.wikipedia.org/wiki/Lagerstroemia_calyculata
https://en.wikipedia.org/wiki/Gymnosperm
https://en.wikipedia.org/w/index.php?title=Podocarpus_imbricatus&action=edit&redlink=1
https://en.wikipedia.org/wiki/Podocarpus_neriifolius
https://en.wikipedia.org/wiki/Nageia_fleuryi
https://en.wikipedia.org/wiki/Vietnam%27s_Red_Data_Book
https://en.wikipedia.org/wiki/IUCN_Red_List
https://en.wikipedia.org/wiki/Paleozoic
https://en.wikipedia.org/wiki/Karst


 

15 

 

timber forest products (NTFP) including endangered wildlife. A number of 

commercially valuable hardwood timber species were being logged including Sua 

Wood (Dalbergia cochinchinensis) go huế wood (Dalbergia rimosa), go mun wood 

(Diospyros spp.) and Iron Wood (Nephelium chryseum). This has been the cause of 

conflicts between rangers and loggers. Historically there have been very high levels 

of poaching and this continues although efforts to halt it are increasing (Viet Nature, 

2013; WCS, 2013). The property has suffered from past developments and its integrity 

could be threatened by further uncontrolled tourism developments, notably the 

development of increased cave access with artificial lighting systems; access roads 

and trails; and a proposed new cable car (Rosen, 2014). A significant threat 

emanates from the development of tourism infrastructure, either proposed or 

implemented without proper environmental impact assessment. A tourism strategy 

has been developed for the property and Quang Binh Province has prioritised 

tourism as a key driver of provincial development (Hubnerand Chau 213; Hubner et. 

al. 2014). To ensure the ecosystem services of PNKB continue to support the people 

and the province of Quang Binh and contribute to climate change resilience as 

effectively as possible, any remaining management issues need to be addressed as 

urgent priorities. 

3.4 .2 .  F resh  water  Ecosys tems  

The main fresh water ecosystems fall into the classes of riverine ecosystems (streams 

and rivers) and lacustrine ecosystems - lakes, ponds and other surface water bodies. 

Riverine Ecosystems  

There are five main river systems in Quang Binh, with a combined length of about 

260km and combined watershed of 7.778 km2. These are the Ron River, Gianh River 

(which includes the Gianh, Con and Nan rivers), Ly Hoa River, Dinh River, and Nhat 

Le River (which includes the Kien Giang River and Long Dai River), with a combined 

flow of 539.72 m3/s and total annual water flow volume of 17 bcm. (See Table 3.7) 

Table 3.7: Characteristics of main rivers in Quang Binh Province 

River Length 

(Km) 

Basin Area 

(km2) 

Tier 1 

Tributaries 

Annual Dishcharge  

Wo (106m3 ) 

Gianh 121 4,462 13 10,895.0 

Kien Giang 

(Nhat Le) 

59 2,652 8 4,772.0 

Roon 21 275 3 607.6 

Ly Hoa 22 177 3 318.0 

Dinh 37 212 0 382.0 

Source: Quang Binh’s aggregated plan for natural disaster management by 2020 - 

Department of Agriculture and Rural Development; and Southern Natural Resources 

and Environment Company 11 

https://en.wikipedia.org/w/index.php?title=Dalbergia_rimosa&action=edit&redlink=1
https://en.wikipedia.org/wiki/Ebony
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All these rivers are derived from the Truong Son Mountain Range and flow out into 

the East Sea via the Ron, Gianh, Ly Hoa, Dinh and Nhat Le river mouths. Apart from 

the main rivers, the Province also has many underground streams flowing through 

the limestone mountains. Most of the rivers and streams in Quang Binh are short and 

steep. The river flows are therefore relatively high and fast, especially in the rainy 

seasons, and this often leads to flooding. Flash flooding occurs along rivers emerging 

from Phong Nha-Ke Bang and inundation happens further downstream. From 2007-

2013, there were a total of 45 floods. Figure 3.6 shows the major river systems of Ha 

Tinh and Quang Binh, while Figure 3.7 shows the longitudinal profile for some of the 

major rivers in Ha Tinh.  

While no information was found  on the ecological condition of the rivers, it is 

assumed that headwaters areas and upper reaches of rivers, especially where 

forested watersheds are contained within national parks, nature reserves and other 

protected forests (and in some cases natural production forest) are likely to still be in 

relatively good condition.  

Despite the relative health of the upper reaches of most rivers in the province, their 

middle and lower reaches have been impacted by various forms of development 

including hydropower and irrigation reservoirs, saline intrusion barriers, flood 

prevention dykes, and human settlement. Natural flow patterns have been 

changed, and natural riparian vegetation has largely been removed. Sixty-seventy 

percent of catchments have already been exploited for reservoir development, and 

there are already downstream problems of reduced flows and salinity intrusion 

upstream for 10s of km. 

Some information was found on fish species. A total of 170 species were recorded 

from the Phong Nha-Ke Bang Region, of which three and 15 species are listed in the 

Red Data Book of Vietnam (2007) and the IUCN Red List of Threatened Species 

(2012) respectively. In addition, 16 species are endemic to Vietnam and the Truong 

Son mountain range. Eight species were described as new species to science from 

this region: Aspidoparia viridis, Yaoshanicus albus, Acrossocheilus albus, 

Acrossocheilus carongensis, Acrossocheilus fissirostris, Acrossocheilus lineatus, 

Acrossocheilus longianalis and Acrossocheilus sp. 
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Figure 3.6: Map of river systems and estuaries in Ha Tinh and Quang Binh 

Provinces 

 

 

 

Figure 3.7: Longitudinal profiles of major rivers in Quang Binh Province 

 

Lacustrine Ecosystems 

Natural surface water bodies in Quang Binh province are found in small areas and 

distributed along the coastal parts of Bo Trach district (5 lakes) Dong Hoi city (4 lakes) 

Le Thuy district (4 lakes) with a total water volume of about 11,052 mil. m3. The largest 

lake is Bau Tro with a total surface area of 24ha, located in Dong Hoi city, providing 

the fresh water supply for the city. Bau Sen Lake in Le Thuy district and Tram Tuan 

Lake of Dong Hoi city are also large size lakes and play important roles in landscape 
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ecology, environment and livelihoods of local people. In addition, there are about 

160 artificial water bodies in Quang Binh Province.  

  



 

19 

 

Table 3.8: List of main lakes larger than 1 mil m3 volume in Quang Binh province 

(modified from source: Report on planning, surveying and management water 

resources in Quang Binh province from 2025 - 2020) 

  

No. Name of Lake Location Volume 

(mil.m3) Commune District 

1 Buoi Roi Quang Hop Quang Trach 1,100 

2 Vuc Trun Quang Hop Quang Trach 52,000 

3 Sung Thai Quang Kim Quang Trach 9,250 

4 Mui Rong Quang Tion Quang Trach 1,100 

5 Bau Sen Sen Thuy Le Thuy 1,250 

6 Von Tien  Quang Luu Quang Trach 1,100 

7 Trung Thuan Quang Thach Quang Trach 4,530 

8 Tien Lang Quang Lien Quang Trach 16,570 

9 Khe Ngang  Phyc Trach Quang Trach 1,710 

10 Vuc Sanh Ha Trach Quang Trach 3,120 

11 Dong Ran Bac Trach  Quang Trach 5,250 

12 Mu U Thanh Trach Quang Trach 2,750 

13 Vuc Noi Van Trach Bo Trach 11,200 

14 Thoc Chuoi Phu Dinh Bo Trach 34,060 

15 Dap Da Mai Vu Trung Town Bo Trach 3,200 

16 Tram Tuan Loc Ninh Dong Hoi City 3,000 

17 Bau Tru Hai Thanh 

District 

Dong Hoi City 3,600 

18 Phy Vinh Dong Son 

District 

Dong Hoi City 22,000 

19 Ray Ho Nghia Ninh Dong Hoi City 1,500 

20 Dong Son Nghia Ninh Dong Hoi City 2,500 

21 Dieu Ga Vinh Ninh Quang Ninh 1,610 

22 Rao Da Truong Xuon Quang Ninh 84,000 

23 Cam Ly Ngon Thuy Le Thuy 42,000 

24 Phy Hoa Phy Thuy Le Thuy 8,640 

25 Chou Xo Mai Thuy Le Thuy 1,350 

26 An Mo Kim Thuy Le Thuy 67,846 

27 Vung Mo Thoi Thuy Le Thuy 1,600 

28 Tien  Phong  Thoi Thuy Le Thuy 1,500 

29 Dap Lang My Thuy Le Thuy 1,500 

30 Minh Tien Ton Thuy Le Thuy 1,700 

31 Thanh Son Ton Thuy Le Thuy 6,000 

Total  398,536 
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Dong Hoi city still retains a number of small wetlands under near natural conditions. 

These should be retained (protected from in-filling and construction) and studied for 

potential to link them into a network and for management as havens for wildlife and 

recreation as well as urban cool-spots.   

3.4 .3 .  Es tuar ine  Ecosys tems  

Estuarine Ecosystems of Quang Binh are the estuaries themselves, together with 

associated mangroves, mud-flats and some small lagoons. The Province has five 

major estuarine systems, corresponding to the five river systems. Small lagoons along 

estuaries, where salinity is about 15%, contribute valuable income to local people 

from tiger prawns, greasyback shrimp and other species. DARD (2015) also reported 

the presence of 186 fish species in Quang Binh, of which, a large number of daily-use 

fish come from the lake and lagoon areas.  

Mangrove forests of Quang Binh province were originally distributed in significant 

areas along the banks of all the main river estuaries. Before 1975, large areas of 

mangrove with higher species diversity were recorded especially in the estuaries of 

the Roon River and the Gianh River. (Nguyet and Hoang, 2014; Thanh et. al. 2006). 

Tran Trung Thanh, Ho Dac Thai Hoang and Pham Hong Thai (2006) listed 23 main 

species of 17 families of mangrove flora in the Gianh estuary. Nguyen Thi Nguyet 

and Ho Dac Thai Hoang (2014) also found the same species from the Gianh estuary 

in the Long Dai estuary and also reported 2-3 layers of mangrove structure in Le Thuy 

district. Mangrove poles have been used for construction, as well as for charcoal 

production and over the years their area has steadily declined with conversion to 

other purposes such as aquaculture and settlments. Today, according to DARD 

there are almost 11,000 hectares of mangroves in Quang Binh (DARD, 2015), but 

according tot he Quang Binh CCRAP, these exist as “small and insignificant 

scattered patches”. 

In general estuary and river mouth areas of all main estuarine systems in Quang Binh 

are highly developed and normal ecological functioning is disrupted. Normal 

ecological functioning of the ecosystems is also interrupted by saline intrusion 

barriers. The intention of these barriers is to maintain freshwater conditions suitable for 

rice growing, upstream of the barriers. However, this also impacts sediment transport 

to the coastline and reduces freshwater mixing with the saltwater downstream of the 

barrier, significantly changing the natural water conditions of the estuary and the 

ecological functioning of estuarine ecosystems. This also impacts the remaining 

mangroves downstream of the barriers, where conditions are too salty for some 

mangrove species to survive. Meanwhile, another government priority - the 

construction of “hard engineered” typhoon shelters for fishing boats (see Photo 2.5) 

is further degrading natural coastal ecosystems. Flanking the shelters with mangroves 

to enhance their resilience, while supporting estuarine biodiversity, could be 

considered.    
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3.4 .4 .  Coasta l  Ecosystems  

The main coastal ecosystems of Quang Binh are 

 sandy beaches and sand dune ecosystems (together with coastal forest 

formations at the landward edge of sand dune systems) 

 coral reefs 

 sea-grass beds 

Deeper water (50m+) offshore marine ecosystems and island ecosystems have not 

been considered in this study. 

Sandy beaches and sand dune ecosystems 

Sandy areas include coastal sandy beaches and sand dune ecosystems that stretch 

several kilometers inland from the shoreline. Quang Binh has over 35,000 ha of 

coastal sandy areas, representing the largest area of any of the original coastal 

ecosystems found in Quang Binh Province. Coastal dunes are accumulations of 

wind-blown sand located behind the beach. Typically, an undisturbed beach will be 

backed by a foredune (also known as a frontal dune) and hind dunes. Vegetation 

cover is a crucial element of dune landscapes. Wind velocity is generally reduced 

by plant cover, encouraging deposition and trapping of wind borne sand. The 

presence of a stable dune system provides a natural physical defence mechanism 

against coastal storm hazards and sea level rise. Sand dune ecosystems also provide 

a very important function in filtering rain water and storing underground water, 

providing a critical dry season water supply. Natural vegetation of sand dunes areas 

can provide grazing for livestock and some edible and medicinal plants used by 

people.  

Sand dune ecosystems are very dynamic areas, but if ecological processes are 

occurring naturally, then on the landward side of the system mature tree cover 

eventually stabilizes the movement of sand. Consequently, coastal sandy areas in 

Quang Binh province were historically covered by forests with more than 250 

indigenous tree species. Today however, the fore-dunes are already extensively 

developed, with large and small aquaculture and the villages of inshore fishermen, 

Photo 3.1: The new typhoon shelter 
for fishing boats in the lower Ron 

River (in background).  
Reestablishment of mangroves in 
front of the shelter could protect 
the infrastructure and the boats 

inside the shelter 
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while on the landward side of the dune system, the original natural forest habitat has 

almost all disappeared. With increasing population and expanding residential land, 

the natural forests were clear cut and replaced with Casuarina equisetifolia for fuel 

wood needs of local people. Nowadays, in addition to the main planted tree 

species only a small number of other species can be found growing with the 

casuarina, such as Axonopus compressus, Pandanus humilis, and Pandanus 

odoratissimus.   

There are only a few scatterred small remnant patches of natural coastal forest 

remaining in some parts of the province. In Quang Dong commune of Quang Trach 

district and Hung Thuy commune of Le Thuy district, there areas some 150 ha of 

natural sandy forest with indigenous tree species. In Quang Dong commune, 

Melaleuca cajuputi forest is good example of indigenous tree species in coastal 

protection forest. 

Figure 3.7: Typical Features of a Dynamic Beach System 

  



 

23 

 

Photo 3.2: Melaleuca cajuputi native coastal protection forest in Vinh Son 

village, Quang Dong commune 

 

Coral Reefs 

Vietnam’s coastal waters contain a wide range of reef diversity and structures 

supporting over 350 species of hard corals in an estimated area of 1,122 km2. Coral 

reefs in Vietnam's coastal waters are mostly fringing and patch reefs, with sparse 

cover and are limited in size compared to barrier reefs and atolls. The condition of 

60% of Vietnam’s reefs has been described as fair, 20% as poor, 17% as good, and 

only 3% as excellent (Chou et al. 2002). These coral reefs continue to be stressed by 

a variety of threats, particularly in areas of dense human populations. Including over-

fishing, destructive fishing, pollution, coastal development and sedimentation, coral 

exploitation, and tourism, as well as from bleaching events and outbreaks of crown-

of-thorns starfish (Tuan et. al. undated National Report on Coral Reefs of Vietnam fort 

UNEP South China Seas Project) 

In the last decade, the Vietnamese government has become interested in the study 

of coral reefs, demonstrated by the investigation of reefs in the Cat Ba - Ha Long 

coastal area, the monitoring of reefs in Nha Trang Bay, Con Dao Archipelago and 

Phu Quoc Islands (Tuan et al. 2005; Tuan et al. 2008), towards development of a 

network of marine protected areas. However, no specific information or studies 

could be found on coral reefs in Quang Binh Province. Not even the Seas and 

Islands Division of DONRE which has direct responsibility for management of coral 

reefs had any information at all about location of coral reefs in the province. From 

the coastal morphology and oceanic conditions, we can expect there to be some 
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fringing reefs running parallel to the shore line. Unconfirmed reports from local 

fishermen suggest this is in fact the case.  

Coral reefs are important in supporting fisheries productivity, and in providing 

physical protection to the coastline from storms and strong waves. It is important to 

find out more about the location, size and condition of coral reefs in Quang Binh. 

This can be done by starting from local knowledge of fishermen about the location 

of reefs, as well as using the remote sensing methodology recently developed and 

tsted by Tran et.al. (2012) for mapping the benthic cover of coral reefs n Vietnam’s 

coastal waters from high-spatial resolution, multi-spectral satellite image data. 

Sea-grass beds 

Sea-grass areas are common at the edges and landward sides of typical fringing 

reefs. The effects of typical fringing reefs in reducing the effects of wave action on 

the coastline, creates an environment suitable for sea-grass development. A good 

example of this mix of coral reefs and sea-grass beds can be observed at the 

Southeastern Bay of Con Dao Island, in Binh Thuan Province along the Vinh Hao 

coast, and along the Ninh Hai coast in the Ninh Thuan Province. As with coral reefs, 

sea-grass beds are extremely important in supporting fisheries productivity. And 

similarly to the case of coral reefs in Quang binh, no specific information could be 

found on sea-grass in Quang Binh. Again the Seas and Islands Division of DONRE has 

no information whatsoever on whether or not there is any sea-grass in Quang Binh, 

where it is, what condition it is in, etc. 

 ECOSYSTEM RESILIENCE AND EBA 3.5

Natural ecosystems provide a wide array of goods and services to human societies. 

Amongst these ecosystems services are the many ways in which nature helps 

support human resilience in the face of climate change, and extreme events 

associated with climate change. “Natural infrastructure” such as coastal mangrove 

forests, and melaleuca forests, can provide a “bio-shield” offering protection from 

storms and strong winds. Under certain conditions silt trapped by mangroves can 

raise the level of the land to keep pace with sea-level rise; and large sand dunes 

constitute a natural sea wall offering very significant physical protection against 

storm surges and sea level rise. Similarly, forest cover on steep slopes can offer 

protection against soil erosion and flash flooding which are likely to be increasingly 

serious issues with the more frequent heavy rainfall events predicted to come with 

climate change. Significant areas of tree cover can also have a cooling effect on 

air temperature and soil surface temperature. Natural wetlands can help absorb 

flood-waters, reducing the onset, severity, depth and duration of downstream 

flooding, which is also likely to become an even bigger problem under climate 

change scenarios. 

However, to play these roles effectively, natural ecosystems clearly need to be 

present not only in the required location, but also in an appropriately large area 

(relative to the size of the problem faced and the level of protection required). At 
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the same time, natural ecosystems themselves are also threatened by climate 

change, and so to ensure survival and effective functioning of the ecosystems and 

to allow them to continue to provide the services that support human resilience, the 

ecosystems must also be maintained in good condition. In general, resilience of 

ecosystems to climate change can be improved by first reducing other non-climate 

stresses on the ecosystems. More specifically characteristics that are important for 

ecosystem resilience that management needs to take into account according to 

Bezuijen et. al. 2011; Bickford et. al., 2010; Bobenreith et.al. 2012 include: 

 size of ecosystem area (larger areas of natural ecosystems will be more 

resilient) 

 connectivity of ecosystems across landscapes (more connected areas 

have higher resilience - necessary to allow both latitudinal and altitudinal 

movement of species in response to changing conditions, e.g. a one degree 

change in temperature means organisms need to move either 55km away 

from the equator towards the poles, or to 100m higher altitude in dry areas or 

200m higher altitude in wet areas, to find the same climate conditions that 

they are used to) 

 species and genetic diversity within the ecosystem (more diverse systems 

have higher resilience) 

 phylo-geographic diversity (the extent to which genetically different 

populations of a species are dispersed across the landscape, with more 

diverse and widely scattered populations probably being more resilient to 

change) 

 functional redundancy of species (the higher number of species that can 

play a similar role in the ecosystem functioning, then the greater the resilience 

- if some of these species disappear because of climate change the overall 

ecosystem will still continue to function) 

When further considering the resilience of individual key species within each 

ecosystem, the following are also important: 

 Life history traits of species will determine the ability to adapt to change 

(species with high reproductive rates, fast life history, short life span and ability 

to disperse widely across habitats to track the preferred climate space, are 

predicted to be more resilient and recover faster from change) 

 ‘Ecological’ plasticity of species or the ability of individuals and populations 

to make active changes in the short-term - both physiological changes (e.g. 

acclimation, modified thermoregulation) or behavioural changes (e.g. 

seeking out shelter within the existing habitat, dispersing away from the site to 

more suitable areas, changes in daily or seasonal temporal activity, changes 

in microhabitat use within the site, changes to biotic interactions) allows 

species to cope with change.   
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Table 3.9: Summary of Key Points of Quang Binh Ecosystems for Resilience and EbA 

Ecosystem 

type 

Amount Status (condition) 

and main threats 

Main Climate Vulnerability 

Evergreen 

coniferous 

forest 

>700m 

altitude 

37,000ha 

(including 

5,000ha of 

Calocedrus) 

Medium size area , 

good condition, 

protected in PNKB 

Already at high altitude, may 

have restricted opportunity to 

move when temperature 

increases; 

Increased risk of forest fire 

Forest on 

Limestone 

>700m 

altitude 

3,000ha Small area, but good 

condition and 

protected in PNKB 

Already at high altitude, may 

have restricted opportunity to 

move to when temperature 

increases; 

Increased risk of forest fire with 

more very hot days and 

longer/drier dry season 

Conditions may become too 

dry for some species in longer 

hotter dry seasons, so species 

composition of the forest may 

change over time 

Semi-

tropical 

broadleaf 

moist 

evergreen 

forest  

>700m 

altitude 

26,000ha Medium size area, 

good condition 

protected in PNKB 

Already at high altitude, may 

have restricted opportunity to 

move to when temperature 

increases; 

Increased risk of forest fire with 

more very hot days and 

longer/drier dry season 

Conditions may become too 

wet for some species as soils 

get waterlogged with more 

abundant and intense rainfall 

in the rainy season. Species 

composition may change over 

time 

Forest on 

Limestone 

<700m 

altitude 

90,000ha Large area, mostly in 

PNKB where it is well 

protected. In other 

parts of the province 

large areas of karst 

are quarried and any 

forest destroyed in 

the process 

Increased risk of forest fire;  

Conditions may become too 

dry for some species in longer 

hotter dry seasons, so species 

composition of the forest may 

change over time 

Tropical 

broadleaf 

300,000ha Very large area but 

of varying condition. 

Conditions may become too 

dry for some species in longer 
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moist 

evergreen 

forest  

<700m 

altitude 

A lot of secondary 

forest that had 

previously been 

logged. Large areas 

smothered by 

invasive climbers. 

Illegal logging a 

problem in some 

areas. Most of this 

ecosystem is 

designated as 

production forest, but 

no harvesting is 

currently happening 

in most of it. 25,000ha 

has FSC Certification 

and will be allowed 

to start harvesting 

some time in 2016 

onwards 

hotter dry seasons, so species 

composition of the forest may 

change over time 

Conditions may become too 

wet for some species as soils 

get waterlogged with more 

abundant and intense rainfall 

in the rainy season. Species 

composition of the forest may 

change over time 

Caves Total 

number 

unknown 

A large number of 

caves are protected 

in PNKB, even though 

some of them are 

impacted to some 

extent by tourism 

development. Many 

caves in other parts 

of the province are 

destroyed by 

limestone quarrying 

Increasing and increasingly 

heavy, rainfalls on thin soils 

over permeable limestone will 

change the water floes in 

underground streams flowing 

through the karst landscape. 

This can lead to damaging 

floods in some of the caves 

Rivers and 

streams 

5 main rivers 

with 260km 

length,  

27 Tier 1 

tributaries 

Headwaters in 

forested areas can 

be expected to be in 

reasonable 

condition; In lower 

reaches riparian 

vegetation has been 

removed as crop 

fields go right to the 

river edge; 

Natural movement of 

rivers across the 

floodplain has been 

restricted by dykes 

and polders; 

Rivers will have lower flows in 

dry season and higher flows in 

rainy season due to changed 

rainfall patterns. Saline intrusion 

up rivers will increase with sea 

level rise and with lower dry 

season flows 
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Natural flows of water 

and sediment have 

been interrupted by 

construction of 

reservoirs and saline 

intrusion barriers 

 

Open water 

bodies 

(ponds, 

lakes and 

lagoons) 

31, with 400 

trillion cubic 

metres total 

volume 

Natural vegetation 

around lowland lakes 

has been mostly 

replaced by 

casuarina and 

acacia 

Urban/peri-urban 

wetlands in Dong Hoi 

ae being reclaimed 

(filled-in) for 

development 

Heavy rains and storms may 

cause increased erosion in 

headwaters areas that will 

cause faster in-filling of the 

water bodies with sediment 

The overall net effect on the 

size of water bodies of 

increased rainfall in the rainy 

season and increased 

evaporation in the hotter dry 

season is unclear 

Mangroves 11,000ha Mangroves are found 

in scattered patches 

in the estuaries, and 

are heavily 

degraded, and of 

low stature 

Small remaining area, with lack 

of connectivity of different 

patches and barriers to 

landward movement makes 

mangroves very vulnerable to 

SLR and temperature changes 

Melaleuca 

Forests 

150ha Only very small 

remnant areas 

remain. Even these 

small area are still 

being cut for 

firewood by local 

people 

The small size of remaining 

areas greatly reduces 

resilience to climate changes 

Sandy 

beaches 

and sand 

dune 

ecosystems 

35,000ha Sandy areas account 

for a very significant 

part of the coastal 

zone - but have 

mostly been heavily 

degraded by a 

combination of 

human settlement, 

tourism development, 

aquaculture, 

agriculture and 

titanium mining. 

Native species tree 

cover has been 

replaced with 

Stronger and more 

unpredictable storms will blow 

more sand and blow it more 

vigorously. As there is very little 

natural vegetation to hold the 

sand, the ecosystem is likely to 

be further degraded by 

climate change 
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casuarina and some 

acacia 

Sea-grass 

beds 

Unknown 

area 

Unknown - but based 

on overall trends in 

Vietnam, are 

expected to be fairly 

degraded 

SLR,  higher water turbidity 

from storms 

Coral reefs Unknown 

area 

Unknown - but based 

on overall trends in 

Vietnam, are 

expected to be fairly 

degraded 

SLR, increased sea water 

temperature, ocean acidity 

Reviewing the extent condition and trends of ecosystems in Quang Binh described 

above, it is clear that in the lowlands and coastal area, most areas of original natural 

ecosystems have either disappeared entirely or been highly degraded. Mangrove 

forest, and Melaleuca forest only exist in small remnant patches. Sandy beaches 

and sand dunes have been impacted by tourism development, fishing village 

settlement and the development of aquaculture on sandy areas, as well as titanium 

mining. There is very little natural riparian vegetation and floodplain vegetation in 

the lower reaches of the main rivers, and the flow regimes of these rivers have been 

altered through water infrastructure development. Estuaries have been highly 

developed and estuarine ecosystem functioning significantly altered. 

In this situation, most of the remaining lowland and coastal ecosystems are not 

in a good position to be able to offer significant ecosystem services that help 

build resilience to climate change - and these ecosystems themselves may not 

survive the double stresses of their current degradation together with climate 

change for much longer. 

As identified in Chapter 2 of this report - the Social Profile, the majority of Quang 

Binh’s population (including the largest numbers of poor people) are concentrated 

in the lowland and coastal areas. It is therefore understandable that the ecosystems 

found in the lower reaches of river basins, in the estuaries river mouths and along the 

coastlines have been the most transformed from their original state. However, the 

coastal population of Quang are on the climate change front-line, being most the 

exposed to many of the region’s most severe climate events - tropical storms, tidal 

surges, saline intrusion, while at the same time they are now left with the least 

remaining natural environment to support their resilience. In addition, although the 

provincial population is only increasing slowly, the fastest increase is taking place in 

the lowlands and coastal areas where exposure is greatest. The growing population 

is accompanied by increasing urbanisation, which may in turn exacerbate certain 

climate related problems like flooding and heat stress.   

In the hilly and mountainous areas there is still significant forest cover. A large 

proportion of this is natural forest, of varying condition. A significant portion of this 
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forest is contained within the PNKB National Park and World Heritage Site, as well as 

its adjacent buffer zone. As identified in the social profile, the poverty rate is high in 

the mountain districts, especially amongst ethnic minority groups. Poverty increases 

vulnerability to climate change and reduces the capacity to adapt. Livelihoods that 

are dependent on natural resources such as forestry tend to be more vulnerable to 

the changing climate. Furthermore, the less diversified a family’s livelihood is, the 

more vulnerable it is likely to be since if one livelihood aspect suffers impacts of 

climate change, they lack alternatives to fall back on. In this situation the forest 

still provides very significant ecosystem services, and can make a huge 

contribution to building increased resilience to climate change if managed 

properly. 

 CONCLUSIONS AND RECOMMENDATIONS 3.6

In this assessment, ‘ecosystem-based approach to climate change adaptation’ is 

understood as promoting the conservation and restoration of ecological processes 

and habitats that build both ecosystem and community resilience to climate 

changes by maintaining ecosystem services that protect and support livelihoods 

and infrastructure.  

This initial analysis suggests that, from the ecological perspective, priorities for Macro-

scale EbA action would be: 

3.6.1. Restoration of Native Species Coastal Forests  

The importance of coastal forests in the context of climate change has been 

recognized at the highest level in Vietnam through the Prime Minister’s Decision No. 

120/QD-TTg on Protection and Development of Coastal Forests to cope with climate 

change. However, the coastal protection forest in Quang Binh today is almost 

exclusively plantations of introduced species - mainly Casuarina equisetifolia, and 

some acacia. While these trees provide some physical protection, air quality 

maintenance, climate buffering and fuel biomass services, these are not as effective 

as services from a natural ecosystem. 

Any meaningful EbA intervention in the coastal areas of Quang Binh would therefore 

have to involve a large-scale ecosystem restoration effort. It would require significant 

investment but could also provide very significant returns on investment. For example 

mangroves can increase surface elevation from 1-10mm/year, keeping pace with 

sea level rise; and because 75% of all tropical fish species spend some part of their 

life cycle associated with mangroves, then each hectare of mature mangroves 

roughly translates to one additional ton of fisheries production per year; and for the 

best return on investment of all, each $1 million invested in mangroves in Vietnam 

can reduce the budget needed for dyke maintenance by over $6 million (Schmitt 

et.al., 2013).  

Government officials are very concerned about the sand dune landscape all along 

the coastline stretching southwards from Dong Hoi.  Blowing sand and migrating 

dunes are likely to become more serious problems as storm events intensify. Photo 
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3.3 shows tongues of sand extending landward into the back-dune lagoon area. This 

is an important rice growing area, and people living here are threatened from both 

sides: from the sea by blowing sand, and from the land by floods, that it is feared will 

overtop existing dykes. Blown sand contaminates the paddy land, and interferes 

with roads and livelihoods, but it is also clear that this spreading sand has provided 

higher ground for settlements, and the dunes also provide fresh water for local 

communities and aquaculture.   

Photo 3.3: Google Earth image of the sand dune ecosystems south of Dong Hoi, 

Quang Binh. Tongues of sand appear to be extending into the paddy lands 

 

A really significant EbA approach could focus on the sand dune landscape, which 

although severely degraded, occupies a large area, still has some natural 

vegetation cover remaining in places, and continues to offer very significant 

physical protection from storm surges and sea level rise, as well as providing a major 

surface and ground water source. At the same time, the dunes south of Dong Hoi 

have enormous potential for tourism and recreation, to complement developments 

already taking place on the Bao Ninh peninsula. A series of 10 golf courses is 

planned for the dunes, and the first 2,000ha resort with 36 holes, hotel, spa, shopping 

complex and zoo, is expected to be operational in late 2016. Sand dune restoration 

work with native species could possibly be considered in collaboration with the golf 

course developments.  

The situation needs further review or investigation - to identify the areas most 

affected by blowing sand, the causes and detailed impacts of it, the past plantings 

and their strengths and weaknesses in addressing the problems, interactions 

between the different ecosystem services and scope for ecological restoration using 

native species.   

3.6.2. Management and Restoration of Coral Reefs and Sea-grass beds 

to support resilience of near-shore fisheries 
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There is very little information available about coral reefs and sea-grass beds in 

Quang Binh. These ecosystems can be extremely important as breeding nursery and 

feeding grounds for many commercially important fishery species at different stages 

of their life-cycle. Their physical impact on reducing wave energy also provides a 

valuable form of coastal protection against erosion from strong waves and storm 

surges. An important first step would be to conduct a baseline survey to assess the 

location, amount and current status of these two ecosystems in Quang Binh. Based 

on this information, appropriate action can be identified. 

3.6.3. Maintaining/restoring natural flows and rewilding rivers  

At least one of the 5 main rivers in Quang Binh could be maintained in a relatively 

natural state. Release of water from upstream reservoirs could be managed to 

maintain environmental flows. In the lower reaches, dykes/polders could be 

removed and space should be provided to allow the river to move naturally. No 

additional saline intrusion barriers should be built. Crop fields should be set back from 

the river’s edge and riparian vegetation replanted. 

3.6.4. Landscape connectivity of natural terrestrial forest  

To enhance the resilience of natural forest, corridors should be maintained linking 

different areas of natural forest together. In this way connectivity can be maintained 

between SFU Forest in PNKB, and Natural Production Forest in the wider landscape. 
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