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CHAPTER 5   SOCIO-ECOLOGICAL SYSTEMS (SES) OF HA TINH

5.1.  Introduction  

This chapter presents the methods and outcomes of the work on Socio-Ecological 

System (SES) carried out under the provincial-level assessment for Ecosystems-based 

Adaption in Ha Tinh Province.  Four main steps were involved, each of which is 

described below: 

 Identification of SESs 

 Mapping of SESs 

 Prioritisation of SESs 

 Profiling of SESs  

The next two chapters present the climate-related information for Ha Tinh, and finally 

Chapter 9 completes the provincial-level study by presenting the findings of the 

provincial vulnerability assessment, and identifying provincial level EbA interventions for 

10 priority SESs.       

5.2. Identification of Socio-Ecological Systems (SES) 

The purpose of the provincial-scale vulnerability assessment is to help a provincial 

government anticipate the most important climate change impacts and then suggest 

how ecosystem-based adaptation measures may help address them.  Some climate 

threats may be considered important because they affect the most number of people, 

or the most poor people, or because they affect a strategic “asset” in the provincial 

economy.   

Using socio-ecological systems as the unit of analysis, these risks can be analysed 

“holistically” - building on a concrete understanding of the province’s social, ecological 

and economic context, and the government’s development priorities. 

The concept of social-ecological systems (also termed human-environment systems or 

coupled human and natural systems) highlights that people and nature are 

interconnected, with their inter-relationships constantly co- evolving, thus making them 

analytically inseparable (Folke 2006; Folke et. al., 2005; Folke et. al. 2011; Hanspach et. 

al., 2014; Rockstrm et. al., 2009). The need for climate change vulnerability assessments 

to focus on socio-ecological systems has been clearly identified (ISPONRE, 2012; WWF, 

2012), but no advice has been provided on how to define, recognize and identify 

individual SESs. The team was therefore required to develop our own innovative 

approach to SES identification and analysis for the purpose of vulnerability assessment 

and identification of EbA options. 

It has been suggested that the landscape scale is the best scale for studying social-

ecological systems (Liu et al. 2007, Carpenter et al. 2012) but in fact most research to 

date has focused either at the global scale or at very fine scales (e.g., individual 

villages) while intermediate scales have been neglected (Rounsevell et al. 2012). For 
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the provincial-level vulnerability assessment, our scale of analysis is the whole of Ha Tinh 

province - requiring all SESs present in the province to be identified.  For the micro-level 

assessment that follows, the SES are prioritized, in terms of their ecological, social and 

economic importance, and two are selected for more detailed and participatory 

study.  

Although social-ecological systems are characterized by dynamic complexity, many 

are fundamentally shaped by a relatively small number of variables (Walker et al. 2006). 

Building on the baseline studies presented in Chapters 2 to 4 three sets of components 

ecological, social and economic - and their constituent variables relevant to Ha Tinh, 

were identified. These are shown in Table 5.1.  
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Table 0.1: Ecological, social and economic components and variables for SES 

identification 

Topographical/Ecological Social Economic 

Mountains > 700 m  
Ethnic minority 

smallholders 

Paddy rice (irrigated or 

not) 

Hill Areas < 700 > 10 m Kinh smallholders Upland rice  

Lowland Coastal < 10 m Kinh SME commercial  
Field crops (gnuts, 

cassava, maize etc) 

Limestone forests  
Kinh large scale 

enterprise  
Forest product gathering  

Sub-tropical forests Government Agency  
Fast-growing tree 

plantations 

Tropical moist broadleaf 

forest 
State-owned enterprises  Rubber  

Floodplains  
Foreign-owned 

enterprise 
Fruit crops 

Coastal sandy areas  Fish cultivation  

River systems and lakes  Shrimp cultivation  

Mud flat estuary  Capture fishery  

Mangrove forest   Livestock rearing  

Brackish lagoons   Vegetable production 

Inshore marine areas  Salt production 

Off-shore marine areas  

“Key Assets” –  

infrastructures, special 

economic zones, etc.  

One parameter from each component was then combined, as appropriate, to 

constitute a socio-ecological system. These were confirmed with Google Earth and 

other mapping overlays.    

An example of how one of the SESs was defined is provided below, together with a 

photograph illustrating a representative area of this type of SES (Photo 5.1).   
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Photo 0.1: Commercial aquaculture on coastal sand dune systems in Ha Tinh 

In all, 32 different SESs were identified for Ha Tinh, including eight “key assets” (without 

a coherent ecological basis). The full list, including an estimate of the area covered, is 

provided in Table 5.2. 

  

Kinh commercial 
shrimp 

aquaculture on 
coastal sand 

dune systems

Ecological/Biophysical 
component: Coastal 
Sand Dunes system

Social component:  
Kinh people 

engaged small-
medium scale 
commercial 
enterprose

Economic 
component: 

Shrimp 
aquaculture 
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Table 0.2: List of 32 Socio-ecological systems in Ha Tinh 

SES 

Code 
Full name of SES 

Area 

Ha % 

1 

PA1 

SUBTROPICAL FOREST >700 M  

State PA Management (Vu Quang)  
13,522 2.27 

FPMB1 FPMB on upland forest 18,813 3.15 

2 

PA2 

MOIST TROPICAL FOREST < 700M  

State PA Management (Vu Quang, Ke Go)  
66,999 11.23 

FPMB2 FPMB on lowland forest  83,733 14.03 

2b Kin/Ethnic minority smallholder field + tree crops 38,846 6.51 

2c Kinh commercial forestry (or SFE) on hill forest 

(Huong Son and Chuc A LLC) 
Part of FPMB2 

2d Kinh  smallholder inland valley paddy cultivation + 

tree crops (pine acacia, citrus, rubber, tea)  
91,246 15.29 

2e EM smallholder inland paddy + field crops + forest 

product collection  
0 0 

2f Kinh commercial rubber plantations (Ha Tinh; Huong 

Khe)  
26,710 4.48 

2g Kinh commercial livestock raising enterprises  0 0 

3 

3a 

COASTAL FLOODPLAIN  

Kinh smallholder lowland coastal floodplain paddy 

rice cultivation  

43,230 7.25 

3b Kinh smallholder floodplain-hills transition: paddy rice 

+ mixed farming, tree crops 
58,326 9.78 

4 

4a 

INLAND FRESHWATER 

Kinh smallholder/commercial mixed freshwater 

aquaculture  

24,026 4.03 

4b Kinh small holder freshwater capture fishery 0 0 

5 

5a 

ESTUARY  

Kinh commercial brackish water fish / shrimp cages 

and ponds  

2,051 0.34 

5b Kinh artisanal shell fish collecting  0 0 

5c Kinh smallholder salt production  274 0.05 

6 COASTAL SAND DUNE  973 0.16 
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6a Kinh small holder vegetable gardening (oft 

combined with 7b) 

6b Kinh smallholder livestock (cattle) raising 0 0 

6c Kinh smallholder freshwater fish ponds  196 0.03 

6d Kinh commercial brackish water shrimp aquaculture  778 0.13 

6e Kinh commercial and small enterprise beach tourism  472 0.08 

7 

7a 

MARINE  

Kinh artisanal and commercial offshore fishing (> 6 

nm from coast. 

0 0 

7b Kinh artisanal inshore fishing (< 6 nm from coast) 70,191 11.76 

8 

8a 

KEY ASSETS 

Commercial and state water management 

infrastructure (dams, weirs, saline intrusion barrages, 

irrigation canals) 

? ? 

8b commercial mining - quartz, clay, sand, titanium  470 0.08 

8c state transport and associated infrastructure 0 0 

8d commercial thermal energy production facilities 

and distribution infrastructure  
0 0 

8e state managed special economic and industrial 

zones (coastal) 
1,841 0.31 

8f state managed special economic and industrial 

zones (montane) 

18,427 3.0 

8g State port and river transportation infrastructure 1,436 0.24 

8h urban and rural settlement, industry, services 7,356 1.23 

TOTAL  596,629 100 

Although the principles for identifying SES are straightforward, in practice, identification 

and subsequent mapping of SES presents numerous challenges.  

In order to capture an important variable in one category (ecological, social or 

economic), it is often necessary to unrealistically split or lump together variables in the 

other categories. For instance - the marine ecosystem has characteristics totally distinct 

from the terrestrial ecosystems and climate change will have distinct impacts, requiring 

distinct interventions.  However, the people who use the marine system for their 

livelihoods typically live on coastal sand dunes and also engage in freshwater pond 

aquaculture, vegetable growing and other activities, each of which also will respond 
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differently to climate change.  Conversely, protected areas such as PNKB, under a 

single management entity, may incorporate five or six different ecosystems. Rivers - 

considered ecosystems in themselves - typically have different characteristics as they 

cross through several ecosystems before reaching the sea.   

Further, land units are found in complex matrices across landscapes and households 

livelihoods are often complex. Photo 5.1 illustrates these points well - showing the 

commercial shrimp aquaculture enterprise, beside a small fishing village, where 

households also engage in some vegetable production in the land surrounding their 

houses.    

Finally - certain key economic “assets” are part of the built environment and do not 

have strong “ecological” dimensions, or cut across or are found in many different 

ecosystems. These include infrastructure such as roads, bridges, reservoirs, irrigation 

canals, power transmission, ports, special economic and industrial areas, and urban 

areas.   

In the identification and classification of SES, we have tried to strike a balance:  

capturing interesting differences to explore in the climate change vulnerability 

assessment, while not becoming unworkably complex. Different specialists will likely 

disagree with our analysis and see Ha Tinh’s SESs differently. Such debate is welcomed. 

The classification and analyses we present here represent a first step in what must be 

an iterative process.   

5.3. Mapping of Socio-Ecological Systems 

Spatial variation can arise for a number of reasons. Both biophysical and 

socioeconomic conditions may vary across a province, and different drivers of change 

may be more or less pronounced in different locations (Baumann et al. 2011). Spatial 

mapping can therefore help to elicit spatial variation and can highlight trade-offs and 

synergies among different system properties such as ecosystem services (Raudsepp-

Hearne et al. 2010, Qiu and Turner 2013) and anticipate impacts of climate change and 

extreme climatic events. Spatially explicit mapping is therefore a key part of studying 

socio-ecological systems. Mapping all of the SESs across the entire Ha Tinh Province was 

therefore a very critical part of the SES assessment process, and the results are presented 

in Map 5.1, below. The SES map was compiled from a variety of sources. The WWF 

ecosystems and forest type maps for VN and the DONRE land use maps provided basic 

data, which was complemented by maps of geology and soils, and economic factors 

provided by different government departments. It was often not possible to obtain 

digital copies of maps, so some precision has been lost, but given the discussed above, 

Google Earth was used intensively to understand Ha Tinh’s landscapes and identify SES 

units and boundaries.  A limited amount of ground-truthing was carried out, focusing on 

particular sites and landscapes where uncertainty existed.   
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5.4. Prioritisation of the Socio-Ecological Systems 

It was beyond the scope of this assessment to investigate and describe all the identified 

SESs in detail. A ranking exercise was therefore conducted to identify the most important 

SES, and the top 10 were then described, and subject to provincial-level assessment of 

ecosystem services and climate change vulnerability.   

The ranking was based on 12 criteria, encompassing ecological, social, economic, 

climatic and environmental factors identified in the profiles developed in the first phase 

of the project (see Chapters 2 to 4) and the professional judgement of the consultant 

team. Due to the lack of the up-to-date and reliable quantitative data on many 

relevant parameters, the scoring of the criteria was largely qualitative. The SES map 

provided an estimate of the area of land used by each SES. The results of the ranking of 

the full set of SES are provided in Annex 5.I. The top 10 SES, shown in Table 5.3, represent 

over 70% of the land area of the province and all of the near-shore waters. 

Map 0.1: Socio-ecological systems of Ha Tinh 
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Table 0.3: Top 10 priority SESs in Ha Tinh 

Rank 
SES 

Code 
Name of SES 

% 

area 

1 8a 
Commercial and state water management infrastructure 

(dams, weirs, saline intrusion barrages, irrigation canals) 
n/a 

2 8h Urban and rural settlement, industry, services 1.2 

3 PA1+2 
State SUF (National Park, Nature Reserve) Management 

(Vu Quang, Ke Go) 
13.5 

4 3a 
Kinh smallholder lowland floodplain irrigated paddy rice 

cultivation 
7.25 

5 3b 
Kinh smallholder floodplain-hills transition, paddy rice + 

mixed farming and tree crops  
9.78 

6 
FPMB 

1+2 

Forest Protection Management boards on subtropical 

forest > 700m and moist tropical < 700 m  
17.18 

7 8e 
State-managed Special Economic and Industrial Areas 

(coastal) 
0.31 

8 2b Kinh and ethnic minority smallholder field and tree crops  6.51 

9 2d 
Kinh smallholder inland valley addy cultivation + tree 

crops  
15.29 

10 6d Kinh commercial shrimp aquaculture on sand  0.13 

TOTAL AREA 71.15 

5.5.  Profiling the Socio-Ecological Systems  

To assist readers in understanding the SES, the top 10 have been profiled, providing an 

overview of the ecological, social, economic and climatic characteristics of each, an 

estimation of their relative importance, a Google Earth sketch map showing their 

geographic extent in the province and some illustrative photographs. Most of the 

profiles are based around a site that was visited during the scoping mission, and then 

the further extent of the SES within the provinces and its main variations are discussed.   

Intended as stand-alone documents, the profiles also provide summaries of the 

ecosystem services assessment and the climate change vulnerability assessments, 
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which are discussed in detail in the next chapters. The profiles can be found in Annex 

5.2.   

5.6. Conclusion 

The provincial-level identification of all SES in a province is the key innovation in this 

approach to mainstreaming ecosystem-based adaptation to climate change at the 

provincial level. The identification of 31 SES for Ha Tinh presented here represents a 

preliminary analysis, based on incomplete data, and limited ground-truthing. The 

methodology is still evolving and the results here should be considered provisional.   
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ANNEX 5.I: PRIORITY RANKIG OF HATINH SES 

Code 

No. 
SES Name 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depen

d on ES 

Popu- 

lation 

Pov-

erty 

Other 

Vulnerabl

e Group 

direct 

GDP 

Future 

emphasi

s (SEDP) 

Land  

use % 

*<5%; 

***>15% 

Labour 

used 

Base 

for 

Value 

Addi-

tion 

Climat

e 

damag

e 

trends 

Neg  

Environ 

Impact 

1+2 

PA1 

 

PA2 

SUBTROPICAL FOREST >700 M, 

MOIST TROPICAL FOREST < 700M  

State SUF Management (Vu Quang) 

State SUF Management (Vu Quang, 

Ke Go) 

xxx xx x x - x x 
xx 

13.5 
x xxx x - 3 

FPMB1 

FPMB2 

FPMB on subtropical forest >700m 

FPMB on moist trop forest< 700m  xxx x x x x x x 

xxx 

17.4 

 

x xxx x - 7 

2 

2b 

MOIST TROPICAL FOREST < 700M 

Kin/Ethnic minority smallholder field + 

tree crops 

x xx xx xx x xx xx 
xx 

6.5 
xx x xx x 8 

2c Kinh commercial forestry on hill forest 

(Huong Son and Chuc A LLC) 
xx xx x x - x xx 

xx 

5.5 
x xx xx xx 13 

2d Kinh  smallholder inland valley paddy 

cultivation + tree crops (pine acacia, 

citrus, rubber, tea)  

xx xx xx x - xx xx 
xxx 

15.3 
xx xx xx xx 9 
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Code 

No. 
SES Name 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depen

d on ES 

Popu- 

lation 

Pov-

erty 

Other 

Vulnerabl

e Group 

direct 

GDP 

Future 

emphasi

s (SEDP) 

Land  

use % 

*<5%; 

***>15% 

Labour 

used 

Base 

for 

Value 

Addi-

tion 

Climat

e 

damag

e 

trends 

Neg  

Environ 

Impact 

2e EM smallholder inland paddy + field 

crops + forest product collection  
xx xxx x x x x x 

x 

0.0 
x xx xx xx 29 

2f Kinh commercial rubber plantations 

(Ha Tinh; Huong Khe)  
x x x x - x xx 

x 

4.5 
x x xx xx 14 

2g Kinh commercial livestock raising 

enterprises  
x xx x - - xx xx 

x 

0.0 
x  xx xx 15 

3 

3a 

COASTAL FLOODPLAIN  

Kinh smallholder lowland irrigated 

floodplain paddy rice cultivation  

x xxx xxx x - x x 
xx 

7.2 
xx xx xx x 4 

3b Kinh smallholder floodplain-hills 

transition: paddy rice + mixed 

farming, tree crops 

x xx xx x - x x 
xx 

9.8 
x xx   5 

4 

4a 

INLAND FRESHWATER 

Kinh smallholder/commercial mixed 

freshwater aquaculture  

x xx x x - x x 
x 

4.0 
x x x x 22 

4b Kinh small holder freshwater capture 

fishery 
x xxx x x - x x 

x 

0.0 
x x x x 23 
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Code 

No. 
SES Name 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depen

d on ES 

Popu- 

lation 

Pov-

erty 

Other 

Vulnerabl

e Group 

direct 

GDP 

Future 

emphasi

s (SEDP) 

Land  

use % 

*<5%; 

***>15% 

Labour 

used 

Base 

for 

Value 

Addi-

tion 

Climat

e 

damag

e 

trends 

Neg  

Environ 

Impact 

5 

5a 

ESTUARY  

Kinh commercial brackish water fish / 

shrimp cages and ponds  

x xx x - - x xx 
x 

0.1 
x x x xx 20 

5b Kinh artisanal shell fish collecting  
x xx x x - x x 

x 

0.0 
x  x x 28 

5c Kinh smallholder salt production  
- xx x x  x x 

x 

0.0 
x  xx xx 24 

6 

6a 

COASTAL SAND DUNE  

Kinh small holder vegetable 

gardening (oft combined with 7b) 

x xxx x x - x x 
x 

0.1 
x  xx x 25 

6b Kinh smallholder livestock (cattle) 

raising 
x xx x x - x x 

x 

0.1 
x  x xx 27 

6c Kinh smallholder freshwater fish 

ponds  
x xxx x x - x x 

x 

0.1 
x  xx x 26 

6d Kinh commercial shrimp aquaculture  
x xx x - - xx xxx 

x 

0.1 
x x xx xx 10 
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Code 

No. 
SES Name 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depen

d on ES 

Popu- 

lation 

Pov-

erty 

Other 

Vulnerabl

e Group 

direct 

GDP 

Future 

emphasi

s (SEDP) 

Land  

use % 

*<5%; 

***>15% 

Labour 

used 

Base 

for 

Value 

Addi-

tion 

Climat

e 

damag

e 

trends 

Neg  

Environ 

Impact 

6e Kinh commercial and small enterprise 

beach tourism  
x xx x x - x x 

x 

0.0 
x xx xx xx 21 

7 

7a 

MARINE  

Kinh artisanal and commercial 

offshore fishing (> 6 nm from coast. 

xx xxx x x - xx xxx 
x 

0.0 
x xx x x 12 

7b Kinh artisanal inshore fishing (< 6 nm 

from coast) 
xx xxx xx xx - x x 

xx 

(11.8) 
xx xx xx xx 11 

8 

8a 

KEY ASSETS 

Commercial and state water 

management infrastructure (dams, 

weirs, saline intrusion barrages, 

irrigation canals) 

xxx xxx xx x - x xxx 

xx 

?? 

 

xx xxx xx xx 1 

8b commercial mining -  iron ore quartz, 

clay, sand, titanium  
x x x - - x xx 

x  

0.8 
xx xx x xx 19 

8c state transport and associated 

infrastructure 
x xx xxx x x xx* xx 

x 

?? 
xx xxx xx xx 9 
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Code 

No. 
SES Name 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depen

d on ES 

Popu- 

lation 

Pov-

erty 

Other 

Vulnerabl

e Group 

direct 

GDP 

Future 

emphasi

s (SEDP) 

Land  

use % 

*<5%; 

***>15% 

Labour 

used 

Base 

for 

Value 

Addi-

tion 

Climat

e 

damag

e 

trends 

Neg  

Environ 

Impact 

8d commercial coal-fired energy 

production facilities and distribution 

infrastructure  

- x xxx x x xx* xx 
x 

0.0 
xx xxx x xx 17 

8e state managed special economic 

and industrial zones (coastal) 
- x xx - - xxx xxx 

x 

0.3 
xx xxx x xxx 7 

8f state managed special economic 

and industrial zones (montane) 
x xx xx - x x xx 

x 

3.0 
x xx x x 16 

8g State port and river transportation 

infrastructure 
- x x - x xx xxx 

x 

0.0 
x xx xx x 18 

8h urban and rural settlement, industry, 

services 
x xx xxx x x xxx xx 

x 

1.2 
x x x xx 2 
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ANNEX 5.II: PROFILES OF SELECTED PRIORITY 10 SOCIO-ECOLOGICAL SYSTEMS OF 

HA TINH 

Rank 
SES 

Code 
Name of SES 

1 8a 
Commercial and state water management infrastructure (dams, 

weirs, saline intrusion barrages, irrigation canals)  

2 8h urban and rural settlement, industry, services   

3 PA1+2 
State SUF (National Park, Nature Reserve) Management (Vu 

Quang, Ke Go)  

4 3a 
Kinh smallholder lowland floodplain irrigated paddy rice 

cultivation  

5 3b 
Kinh smallholder floodplain-hills transition, paddy rice + mixed 

farming and tree crops  

6 
FPMB 

1+2 

Forest Protection Management boards on subtropical forest > 

700m and moist tropical forest < 700 m    

7 8e State managed Special Economic and Industrial Areas (coastal)   

8 2b Kinh and ethnic minority smallholder field and tree crops    

9 2d Kinh smallholder inland valley paddy cultivation + tree crops    

10 6d Kinh commercial shrimp aquaculture on sand    
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Proposed formats for ECOSYSTEM SERVICES and VULNERABLE ASSESSMENT 

ECOSYSTEM SERVICES 

No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 

(1=least/worst; 

5=most/best) 
Justification for ranking 

Importance Condition 

Direct Provisioning 

P1 
food 
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VULNERABILITY ASSESSMENT 

CLIMATE CHANGE RISKS  

Exposure Sensitivity 

Impact 

Score 

Adaptive Capacity Final  

Vulnerabili

ty 

Score 

Score Explanation  Score Explanation Score Explanation 

TEMPERATURE 

Hot season will be 

hotter and longer 

Summer average 

maximum temperature 

will increase  

4 

2050:  1.7 - 1.9 

C o 2100:  3.2 - 

3.6 C o 

Over baseline of 

23.8 o C 

5 

Upland rice, maize, 

vegetables, but not 

cassava, grow slowly and 

eventually die in prolonged 

heat, particularly when heat 

is combined with drought 

and the desiccating Laos 

wind. 

5 

3 

 

Remote from extension 

services and markets. 

 

Lack of livelihood 

alternatives, resources, 

knowledge, 

organisation for 

adaptation. 

BUT –  diversity of 

traditional rice varieties 

helps cope with 

drought 

 

Reliance on food 

hand-outs reduces 

initiative. 

 

5 

Number of hot days > 

35oC per year also 

increase  

5 

 

2050:  34 - 48 

days 

2100:  41 - 63 

days 

 

 

5 

Heat increases pig, chicken, 

cattle disease; reduces 

labour efficiency.  

 

5 5 

Temperature will 

increase faster and 

earlier in Spring 

4 

No quantitative 

data 
5 

High temperatures early in 

growing season slows rice 

growth 

 

5 5 
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1. SES 8a:  Commercial and state water management infrastructure  

Example:  Ngan Truoi reservoir, Vu Quang district, Ha Tinh    

Key Descriptors:   

Social:   

Kinh people, paddy rice cultivation, freshwater aquaculture community 

Ecological:   

Water bodies, rivers and streams 

Economic:  

Agricultural irrigation, Water supply for industrial zones and Thach Khe ore mining and 

also domestic uses, Brackish and freshwater fish aquaculture, Hydropower generation, 

Flood protection, Tourism. 

Trends:  

Decreasing poverty; conversion of pine forest and field crop land to citrus  

Climate Change Threats: 

Drought; excessive cold or heat; floods; hot winds.  

Description:  

The Ngan Truoi reservoir is being developed by the Ministry of Agriculture and Rural 

Development, Vietnam in June 2009 with a total capital investment of approximately 

VND 6,000 billion, raised mainly from the Vietnamese government bonds. The project, 

initially approved by the Vietnam Government Office in 2006, is considered to be the 

most critical project within the Ha Tinh province. The project is being built on the Ngan 

Truoi River in Huong Dai commune in Vu Quang district. It is designed to contain 775 

million cubic meters. Upon completion, the reservoir will provide water to 35,400 

hectares of farming land in seven districts of Ha Tinh, including Vu Quang, Huong Son, 

Duc Tho, Can Loc, Nghi Xuan, north Thach Ha and Hong Linh, with a capacity of 56.8 

m3/s. It will supply water for domestic uses in the surrounding districts and for 12 industrial 

zones, especially the Thach Khe ore mining with a capacity of 6 m3/s, and about 6,000 

ha of aquatic farming, of which 3,500 ha freshwater and 2,500 ha brackish. The project 

will also help to reduce the damages caused by flood in the Ngan Sau and hence the 

La river, contribute an environmental flow with a discharge of 4 m3/s for the low land 

areas and estuaries. The work includes a hydro-electric power system with a capacity 

of 16 MW, supplementing the national electric grid, providing electricity for production 

and daily life of locals.  

The reservoir is connected to Truong Son primitive forest, Nuoc Sot eco-tourist area, 

Huong Son hydro-electric power plant and other historical and cultural relics, Vu Quang 
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revolutionary base, Phan Dinh Phung worshiping temple, Tran Phu tomb area, Am 

Pagoda, Le Huu Trac tomb area, creating a tourist route fascinating both domestic and 

foreign tourists, particularly those from the expanded Mekong sub-region.  

However, the project has migrated over 600 households with 2,977 inhabitants in 2 

communes Huong Quang and Huong Dien and some villages in Vu Quang district.   

 

Overview of Ngan Truoi reservoir and Cam Trang hydropower dam 

Source: VNCOLD 

According to the CCWR - Consulting Center for Water Resources, Vietnam, and the 

construction of the Cam Trang hydropower dam will induce inundation to about 590 

ha of cultivation land in Huong Khe, Vu Quang and Duc Tho districts. This inundation will 

upset the lives of thousands of residents, relocate more 857 households; the cost of the 

resettlement compensation may up to VND 1,318 billion.  

In addition, due to the rapid and extreme flood flow in the Ngan Sau river, for safety the 

reservoir should open all gates to release about 20 million m3 of water. This will cause 

serious problems to the downstream areas, such as river bank erosion, flash flood, land 

slide, destroying roads, bridges, and other infrastructures as well as natural 

environments. With the existence of the Ngan Truoi reservoir, the river flow in the 

downstream of the Ngan Sau and La rivers will be depleted, which will in turn induce 

problems to the wetland areas such as salinity intrusion and river morphology. 
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Ecosystem services: 

Table 0.4: Ecosystem services important to Kinh people have food production, 

livestock and aquaculture 

No. Main Services Rank Description 

Direct Provisioning 

P1 food High 

The reservoir can provide much food to 

local people such as fish and shrimp. It also 

supplies water for crop and vegetable 

production.   

P2 water High 

It keeps the water during the rainy season 

for uses in the dry season. Besides, it also 

increases problems due to water use 

conflict among socio-economic sectors 

such as hydropower generation and 

irrigation, navigation, water supply 

requirement for industry and agriculture, 

etc.  

P3 Medicines  NA 

P4 Fibres Mod. 

Reservoir does not directly provide fibres to 

local people, but residents can collect 

wood near the dam and sluice gates as the 

streams and rivers carry all materials to 

these places  

P5 building materials High 

With the existence of the dam, the sand is 

gradually transported to the reservoir and 

then the gates. Bank erosion is a major 

source for the sand, which can be used as 

a building material.  

P6 Water energy High 

This is especially important, once a reservoir 

is built, there is a significant difference in 

water head between upstream and 

downstream of the dam, which potentially 

generates much energy for hydropower 

plant construction. Ngan Truoi hydropower 

plant is a good example. 

P7 Biomass energy  NA 

P8 transport 
Mod. 

high 

The reservoir can improve navigation 

systems, especially in the upstream 
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No. Main Services Rank Description 

reservoir. However, it may result in low water 

level in the rivers downstream during the dry 

season.  

Regulating 

R1 carbon fixation/storage 
Mod. 

high 

Reservoir helps to regulate the temperature 

and humidity, and hence the carbon 

fixation 

R2 
water quality 

maintenance 
High 

It captures the sediment and dissolved 

materials in the reservoir. River water 

downstream tends to be clean and fresh. 

R3 air quality maintenance High Reservoir helps to improve the air quality 

R4 climate buffering High 
It reduces temperature in the surroundings, 

protect the area from Laos wind 

R5 pest and disease control 
Mod. 

high 

It increases humidity. High humidity also 

creates good conditions for the viruses, 

bacteria and moulds, leading to an 

increase of respiratory infections 

(pharyngitis, acute rhinitis bronchitis, 

pneumonia). 

R6 
waste recycling / 

detoxification 
Mod. 

Each reservoir has its own water cleaning 

mechanism. 

R7 physical protection High 
Reservoirs play a vital role that protects the 

surrounding areas from hot winds.  

R8 control of water flows High 

It strongly affects the hydrological flow 

regime in the downstream of the Ngan Sau 

and La rivers.  

R9 control of sediment flows High 
It stops the sediment flow in the river 

downstream almost throughout the year. 

Supporting (basic ecosystem functions) 

S1 carbon cycling High 

Reservoir affects climate at the regional 

scale through the exchange of heat and 

water with the atmosphere. Also, it plays a 

substantial role in the regional carbon 

cycle. It controls the sediments and 

emissions to the atmosphere as well as 

alters the transport to the sea. 
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No. Main Services Rank Description 

S2 
photosynthesis, primary 

production 
 unclear 

S3 nutrient cycling Low 

A reservoir can be considered as a closed 

system. There are two dominant factors in 

nutrient availability in a reservoir, i.e. water 

and pH.  Most chemical forms of nutrients 

available to trees are in a soluble state.  As 

water moves through and across soils, it 

carries valuable nutrients.  As a landscape 

captures water, it will capture many of the 

nutrients dissolved in the water.  This is the 

critical connection between the hydrologic 

cycle and nutrient cycles. A reservoir dam 

will stop the natural hydrological flow and 

nutrient cycle. 

Additionally, reservoirs in granitic basins 

tend to have lower pH values, lower 

biological productivity, and are much more 

vulnerable to drops in pH with the addition 

of acid inputs.  Lowered pH in these 

sensitive lakes can have negative 

consequences on the biota. 

S4 soil formation High 

A soil type is defined by characteristics such 

as soil structure, moisture, soil genesis, 

particle size and texture.  Different soils are 

capable of producing certain levels of 

biological productivity. Reservoirs 

accelerate the soil formation both in 

upstream and downstream zones. 

S5 water cycling High 
It affects the regional and global water 

cycling 

S6 pollination  NA 

S7 seed dispersal  NA 

Cultural-spiritual 

C1 religious-spiritual High 

Ngan Truoi reservoir connects to Vu Quang 

revolutionary base, Phan Dinh Phung 

worshiping temple, Tran Phu tomb area, 

Am Pagoda, Le Huu Trac tomb area, 
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No. Main Services Rank Description 

creating a tourist route fascinating both 

domestic and foreign tourists. 

C2 
recreation, sports, 

ecotourism 
High Same as C1. 

C3 science, education High 
Many lessons learned we might have in the 

future.  

C4 
historical / nation 

building 
High 

Same as C1. 

C5 relaxation/mental health High 
It creates a good scene and good 

environment.  

C6 
aesthetics /artistic 

inspiration 
 unclear 
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Climate and Climate Change 

Table 0.5: Exposure and sensitivity of the Reservoir 
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Climate Change 

Variables and 

Phenomena 

Degree 

Exposure 

Nature of sensitivity (describe) Degree 

Sensitivity 

TEMPERATURE 

Hot season is hotter 

and longer  

HIGH  Increase in water evaporation. Lake 

level will be decreased. Much less 

water storage in reservoirs during 

summer months 

 

by 2-3 deg C in 2050    

# hot days >35oC 

increasing 

HIGH  Increase in water consumption for 

drinking, irrigation, hydro-electric 

generation and industrial uses. 

 

Shift in timing of 

seasons 

Mod. high May increase the problems to water 

supply if the dry season lasts too long. 

 

temp rise morein May 

and June  

 Caused drought for summer season  

PRECIPITATION 

Wet season is getting 

wetter 

High May cause the dam break if rainfall 

intensity is extremely high and lasts for 

over 24 hours, causing flash flood and 

inundation in the downstream areas. 

 

5% more rain in 

summer by 2050 

   

Dry  season is getting 

drier 

High Less water in reservoir affecting the 

water supply. 

 

5% less rain in spring by 

2050 

   

More frequent drought 

High Not enough water for domestic use, 

irrigation and hydro-electric 

generation 

 

WIND AND STORMS 

Wind speeds higher 

High  Will cause bank erosion, move sand 

will be transported into reservoir, 

changes in bed form, and reduce the 

storage volume. 
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Storms frequency less 

predictable 

High Storms come with high rainfall 

intensity. A reservoir likes a water 

bomb. Storm prediction is significantly 

important for the reservoir operation. 

 

Storm season coming 

later  

Mod. high Storm comes at time reservoirs are 

almost full, after the main rainy 

season. It is good for reservoirs to 

have more water, in constrast, it will 

cause serious damages if the water 

inflow is much over the storage 

capacity of the reservoir. 

 

SEA-LEVEL RISE 

average 3mm/year, 

for last 20 years 

Mod. Introduce the saline intrusion 

problem.  

 

1m rise by 2100 

High. Require much more water from 

reservoir to flush out the salinity or to 

improve the water environment. 

 

 

 

Extent and Relative Importance of the SES:  

The Ngan Truoi reservoir is the largest one in the Ha Tinh province. It provides water for 

industrial, agricultural and aquacultural productions as well as drinking water, eco-

environment improvement and natural disaster reduction for Vu Quang, Huong Son, 

Duc Tho, Hong Linh Town, Nghi Xuan, Can Loc, Loc Ha, and northern communes of 

Thach Ha District. It also includes a hydro-electric power system with a capacity of 15 

MW, supplementing the national electric grid, providing electricity for production and 

daily life of locals. 

Conclusion 

This SES is very important to the provincial development, and it is good if we can carry 

out micro-level assessment for this SES unit, the Ngan Truoi reservoir. 
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2. SES PA1 and PA2:   State Managed Special Use Forest (protected area) in 

Upland (>700m) and Lowland (<700m) forest  RM  

Example:   Vu Quang National Park 

Key Descriptors:   

Social:   

Managed as a National Park under the control of the PPC. Kinh communities formerly 

living inside VQNP have been relocated from a valley that will be flooded by a new 

reservoir. 

Ecological:   

Moist evergreen broad leaf forest of both tropical and sub-tropical types covering a 

range of elevations from 100 -1900m  

Economic: 

VQNP provides a major water supply to downstream areas, the economic value of 

which has not been calculated. Budget for management of VQNP is provided by the 

PPC. Tourism in the park generates relatively minor income. 

Trends:  

Decreasing poverty; conversion of pine forest and field crop land to citrus  

Climate Change Threats: 

Drought; excessive cold or heat; floods; hot winds.  

Description:  

Vu Quang National Park was established in 2002, in accordance with Decision No. 

102/2002/QD-TTg of the Prime Minister of Socialist Republic of Vietnam 

Location: 

The East borders with Hoa Hai commune (Huong Khe district) 

The West borders with Son Kim commune (Huong Son district) 

The South borders with the Laotian –  Vietnamese border 

The North borders with Son Tay commune (Huong Son district) and Huong Dai 

commune, Huong Minh commune (Vu Quang District) 

Geographical coordinates: 

From 18o09’ to 18 o26’ North Latitude 

From 105 o16’ to 105 o33’ East Longitude 

Total area of Vu Quang NP: 55,029 ha, include:  

 Strict Protection Sub-area: 38,800 ha 
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 Ecological Restoration Sub-area: 16,185 ha 

 Administration and Service Sub-area: 44 ha 

Flora of Vu Quang NP: Available information for Vu Quang National Park shows 1600 

species in 351 genera and 138 families of vascular plants (IEBR, 2001). Valuable timber 

species include:  Lim (Erythrophleum fordii), Sên  (Madhuca pasquieri),  Gụ đo 

(Sindora tonkinensis), Vang Tam (Manglietia fordiana), Re huong (Cinnamomum sp.), 

Gioi (Michelia gioi), De (Castanopsis spp.),… 

In addition a large number of plant NTFPs have been listed, including 554 species of 

medicinal plant, 98 species of ornamental plant, 83 species of essential oil and tannin, 

and 29 species of rattan (Le Thanh Huong, 2015) 

Fauna of Vu Quang NP: Available information shows that  Vu Quang NP has 94 

mammals, 315 birds, 310 butterflies, 65 reptile and 25 amphibian, 88 fishes ( IEBR, 2009). 

In addition, 28 ant species belonging to 43 genera were listed in Vu Quang and Huong 

Son districts (Bui T. V., 2011) 

Globally important species for conservation include the Saola (Pseudoryx 

nghetinhensis), Mang lon (Muntiacus vuquangensis). Formerly the area would have 

been important for large mammals such and tigers and elephants, but this is no longer 

the case. 

Climate and hydrology: 

The area is subject to a monsoon climate with vey high rainfall particularly in summer 

and autumn. VQNP is the the watershed of the Ngàn Trươi-Cam Trang river system. 

Table 0.6: Summary of Climate Information for Ha Tinh Meterologial Station 

Climatic description Unit Value 

Annual mean temperature oC 23.9 

Lowest temperature oC 6.8 

Highest temperature oC 40.2 

Annual mean rainfall mm 2690 

No. of days per year with rain days 159 

Highest rainfall per day Mm/day 657 

No. of drizzle days per year days 16 

Av. Air humidity % 85.7 

Av. Wind speed m/s 1.5 

Sunshine hours h/year 1664 

No. of foggy days days 15 

Cloudy days days 8 
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Source:  Ministry of Construction, Natural data information for construction 

Economic activities 

Ngan Truoi-Cam Trang irrigation and hydropower project: 

- Construction started at June, 2009. When the team visited in December 2015, it 

was nearing completion of the main dam and auxiliary dam. It is expected to 

come into operation in 2017 

- The catchment area is 408 km2, located in Vu Quang NP 

- The area of the reservoir is 43 km2 

- Capacity of reservoir is 752 million m3 of water, equal to  the total combined 

capacity of all current reservoirs in Ha Tinh Province. It is expected to supply 

water to 20,000 ha of agricultural land in the districts of Huong Khe, Duc Tho, Can 

Loc, Thach Ha and to serve the Thach Khe iron mine. 

- It will also generate 15MW of hydropower electricity. 

- In total the project occupies about 4,000 ha of land, including approximately 

2,000 ha of forest of VQNP  

- 898 households in the project area were resettled and provided with forest land 

in the buffer zone which is being cut down and converted to agriculture 

This project involves the conversion of protected forest to other development purposes. 

Essentially it implies a trade-off between irrigation/ agricultural production on the one 

side and and biodiversity conservation plus other ecosystems services that the forest 

supplied, on the other side. Between managed provision of water for downstream 

economic activities and livelihood development and the maintenance of a broad suite 

of services (see table 2 below) that can be considered as public goods.  

Illegal exploitation and trade in forest products: timber, NTFPs, animal species 

As VQNP is legally a protected area, the main economic benefits derived from any 

direct consumptive use of timber, wild plant NTFPs and wild animals come in the form 

of illegal exploitation. Illegal logging and wildlife poaching continue to be major 

problems for the national park. The scale of these activities and their economic value is 

largely unknown and difficult to measure. 

Tourism 

From discussion with the parks staff, tourism activities in VQNP seem to be very limited, 

and tourism is considered as a relatively minor economic activity –  completely 

dwarfed by comparison with e.g. tourism in Phong Na Ke Bang in neighbouring Quang 

Binh Province. 

Ecosystem services: 

Key ecosystem services communities obtain from the landscape, and their current 

status are shown in Table 5.7.  This analysis is based on secondary sources and field visits, 
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and would be expanded and improved in the context of a micro-level assessment, 

based on local stakeholder perceptions.  
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Table 0.7: Ecosystem services important of Vu Quang NP 

No Main Services Rank Description 

Direct Provisioning 

P1 Food  

Wild food (including fish) was undoubtedly 

previously important to communities living inside 

VQNP, but this is no longer the case. It is likely that 

illegal harvesting is still carried out  in the park by 

people living outside the boundaries 

P2 Water supply  

VQNP is the watershed of major rives supplying 

downstream areas. This is a very significant 

ecosystem service 

P3 Medicines  

A large number of medicinal herbs may have 

previously been important to communities living 

inside VQNP, but this is no longer the case. It is 

likely that illegal harvesting continues 

P4 Fibers   

P5 
building 

materials 
 

Timber for house construction was previously 

important for people living inside VQNP –  

nowadays illegal logging of high value timber 

species continues 

P6 Water energy  

The reservoir under construction largely for 

irrigation purposes will also generate 14MW of 

hydropower 

P7 Biomass energy   

P8 Transport   

Regulating 

R1 
carbon 

fixation/storage 
 

The carbon sink value of VQNP is huge –  it 

has not been calculated, and is not necessarily 

appreciated and taken into account by 

decision makers 

R2 
water quality 

maintenance 
 

VQNP plays a major role in regulating water 

quality of the downstream water supply. 

Vegetation cover on the sloping areas prevents 
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No Main Services Rank Description 

soil erosion and prevents excessive sediment 

loading of the water. Vegetation cover and 

infiltration into the soil provides filtration of water 

before it subsequently joins the in-stream flow 

R3 
air quality 

maintenance 
  

R4 
climate 

buffering 
 

The large tree-covered area of VQNP exerts a 

significant cooling effect on local temperatures. 

VQNP also buffers the extremely hot and dry 

west wind (Lao wind) that is prevalent during 

April-June 

R5 
pest and 

disease control 
 

VQNP provides significant pest control services 

to the surrounding areas –  including 

predatory insects that provide biological pest 

control for agricultural lands and bats that 

consume large numbers of mosquitos and other 

pests on a nightly basis 

R6 
waste recycling 

/ detoxification 
  

R7 
physical 

protection 
 

Vegetation cover in VQNP provides protection 

from erosion, landslides and some storm impacts 

R8 
control of water 

flows 
 

Interception of rainfall by multi-layered forest 

canopies reduces velocity of rainfall; vegetation 

cover reduces speed of run-off and increases 

opportunity for infiltration of water into the soil as 

well as groundwater recharge. Together these 

processes control the amount of flow, timing of 

flow and speed of flow of water as it moves 

downstream through the landscape. The large 

size of VQNP means that this function is 

happening on a significant scale 

R9 
control of 

sediment flows 
 

Vegetation cover reduces erosion and thereby 

controls sediment flowing into the streams and 

rivers. Similar to water flows, the large area of 

VQNP exerts significant influence on sediment 

flows as well. This has never been calculated or 
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No Main Services Rank Description 

valued economically (e.g. for its role in 

extending the working life of downstream 

reservoirs by preventing them from being filled-in 

by sediment 

Supporting (basic ecosystem functions) 

S1 carbon cycling  This is happening throughout VQNP 

S2 

photosynthesis, 

primary 

production 

 This is happening throughout VQNP 

S3 nutrient cycling  This is happening throughout VQNP  

S4 soil formation  This is happening throughout VQNP 

S5 water cycling  

In addition to what has already been described 

under regulating water flow, the large 

vegetation covered area of VQNP is also a 

major source of transpiration that returns water 

vapour back to the atmosphere.  The cooling 

effect of the vegetation cover combined with 

the turbulence to air movements casued by tree 

covered hills may have some impacts on rainfall 

patterns 

S6 pollination  

Birds bats bees and other insects in VQNP 

provide natural pollination services for 

surrounding farmland  especially for fruit trees, 

pumpkin, squash and beans 

S7 seed dispersal  

Seed dispersal for wild trees is carried out by 

birds, bats, squirrels, primates etc. in the natural 

ecosystem (in addition many species are wind 

dispersed) but seed dispersal services for crops in 

adjacent farmland are not considered as a 

major service because most agricultural crops 

are grown from seed collected or bought by the 

farmer 

Cultural-spiritual 
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No Main Services Rank Description 

C1 
religious-

spiritual 
 Not known 

C2 

recreation, 

sports, 

ecotourism 

 
Associated with a famous game of buffalo 

fighting 

C3 
science, 

education 
 

VQNP provides significant opportunities for 

scientific research and education, but it appears 

that very little of this is actually happening at the 

present time 

C4 
historical / 

nation building 
 

VQNP provided a  significant source of food and 

other materials for soldiers fighting in the 

American war 

C5 
relaxation/men

tal health 
 

There is a growing body of scientific research 

demonstrating the links between time spent in 

nature and mental and physical health. VQNP 

could undoubtedly provide significant services in 

this regard but this is hardly being utilized at the 

present time 

C6 

aesthetics 

/artistic 

inspiration 

 
Again the potential is high but is largely 

underutilized 
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Climate change related hazards: 

Table 0.8: Exposure and sensitivity of the Kinh people have food production, 

livestock and aquaculture SES to predicted climate change 

Climate Change Variables 

and Phenomena 

Degree 

Exposure 

Nature of sensitivity (describe) Degree 

Sensitivity 

TEMPERATURE    

Hot season is hotter and 

longer  

HIGH Some species of wild plants may 

not be able to tolerate long hot 

dry periods and may start to 

disappear from the ecosystem 

Reproductive behaviour of some 

species may be affected 

Depends 

on each 

individual 

species 

and 

requires in 

depth 

study of 

each 

species 

by 2-3 deg C in 2050    

# hot days >35oC increasing 

HIGH  

 

 

 

 

 

HIGH 

Similar to above. Productivity and 

survival of many species declines 

above 35 degrees. Some animals 

may suffer heat stress and 

reproductive behavior may be 

affected. 

The risk of forest fire may be 

increased 

As above 

 

 

 

 

 

HIGH 

Shift in timing of seasons 

MED Plant phenology –  timing of 

emergence of new leaves, of 

flowering and of fruiting may 

change –  which could also 

affect food supply for some 

animal species at critical times in 

their life-cycles 

 

AS Above 

temp rise more in May and 

June  

 Caused drought for summer 

season 

 

PRECIPITATION     
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Climate Change Variables 

and Phenomena 

Degree 

Exposure 

Nature of sensitivity (describe) Degree 

Sensitivity 

Wet season is getting wetter 

HIGH May cause waterlogging of the 

soil which many species cannot 

tolerate. May increase the 

occurrence of flash floods and 

landslides within VQNP 

Med 

5% more rain in summer by 

2050 

   

Dry  season is getting drier 

HIGH Combine with hotter 

temperatures, the risk of forest fire 

is increased 

HIGH 

5% less rain in spring by 2050    

More frequent drought 

MED Meterological  drought may 

translate into physiological water 

shortage  for some species far 

from water sources 

MED 

WIND AND STORMS    

Wind speeds higher 

MOD  Wind-throw –  some trees  in 

the forest RJcan be blown over 

by strong winds in storms 

MOD 

Storms frequency less 

predictable 

MED Less frequency but less 

predictable and higher intensity 

with stronger damages 

Low 

Storm season coming later  

MED Damage autumn and winter 

crops/vegetable, lost of 

economic 

LOW 

SEA-LEVEL RISE     

average 3mm/year, for last 

20 years 

N/A   N/A 

Extent and relative importance of the SES:  

VQNP covers a significant portion of HT province, and together with Ke Go Nature 

Reserve which is similarly managed as a protected area, accounts for around 20% of 

the land area of the province. A s such it represents a significant commitment to 
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maintaining natural ecosystems in a protected state (although some of VQNP and 

almost all of KGNR had been selectively logged by State Forest Enterprises before their 

designation as protected areas). 

VQNP provides significant ecosystem services especially in terms of provision and 

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

sequestration and climate regulation. 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 try and understand if the level of investment of government budget 

in management of the area is appropriate or not when considering the value of services 

the area provides. It also makes it 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. 

According to personal conversations with a number of leading conservation experts in 

Viet Nam, the biodiversity importance of VQNP has declined over the last 2 decades 

and this is reflected in the fact that none of the major international conservation 

organisations have any ongoing or planned projects to support the area. 

If local communities were more actively involved in the management of VQNP, and if 

conservation agreements and benefit sharing arrangements were put in place, 

significant additional economic value and support for local livelihoods could be 

derived from sustainably managed collection of NTFPs in VQNP. Under present 

management rules and structures this is unlikely to be the case, and the park is still 

struggling with illegal logging, poaching and harvesting of NTFPs. Tourism could also be 

potentially further developed. 

Conclusion and consideration as a possible Micro-level Assessment site 

To really approach this from the perspective of an Socio-Ecological System, the focus 

should not be so much on the park itself, but rather be on the communities in the buffer 

zone, and how they relate to and interact with VQNP - looking at how they benefit from 

and the extent that they depend on, the ecosystem services of the area, etc. One or 

more communities in the buffer zone could therefore be considered as a potential site 

for a micro-level assessment. This would have to be compared with similar possibilities 

for conducting a micro-assessment in the buffer zone of Ke Go Nature Reserve or in the 

buffer zone of Phong Na Ke Bang in Quang Binh, as we would not select to do more 

than one pilot micro-assessment in these kind of similar areas. Another closely related 

alternative may be to consider doing a micro-level assessment of the reservoir and 

irrigation system (although this may be difficult when it has not yet been completed) or 

to do an assessment of the Ngàn Trươi-Cam Trang river basin including its headwaters 

in VQNP, the irrigation scheme and other aspects further downstream in its lower 

reaches. 
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3. SES  3a:  Kinh irrigated floodplain rice (and vegetable cultivation)  

Example:  Phuc Loc commune, Can Loc District, Ha Tinh    

Key Descriptors:   

Social:   

Kinh, smallholder vegetable cultivation, not poor, community 

Ecological:   

Agricultural Flood Plain; less than 10 m above sea level 

Economic:  

Upland crops, maize, peanut, vegetable in winter season. 

Trends:  

Decreasing poverty;  

Climate Change Threats: 

Drought; excessive cold and heat; floods.  

Description:  

Phuc Loc commune is located in flood plain near the shoreline in CanLoc district at 

elevations of  less than 10m.  The basin is derrived on alluvian soil from Ngan Sau water 

shed.     

This flood plain commune is inhibited by a population of about 7800 people on total 

area of 970 ha including 480 ha agricultural land, most belong to Kinh group live here 

very long time ago.    

Topography, this area is very flat, pedology is belong to alluvial bad to for alluvial soil 

from Nghen river basin. Alluvia process form this soil type at high (cao, vàn cao) 

elevation and sandy soil texture. Soil characteristics charaterized by light soil texture 

(sandy loam soil). This delta has formed long time ago with crop production is the most 

agricultural activities, original is potato and some upland crop as seasame but some 

changes in crop type (for example a lot of sweet potato, long duration rice varieties 

and summer rice in the past). 

Economic:  key crops, economic activities    

Dominated crop in this area are upland crops, mainly peanut in spring season, many 

upland crops during the year and vegetable in winter season. The main crop rotations 

in the area are spring peanut –  onion –  maize, potato, beans, green bean. 

Plantation also varies associated with land evelvation changes. Basically this area was 

planted very simple upland crops such as sweet potato and peanut, but farmer now 

introduced a lot of high very crops such as onion, baby onion with very high income. 
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Especially, Ha Tinh population is growing very fast due to urbanization and 

indistrialization causing of very high consumption of food and vegetable. So that 

vegetable is planted not only in the suitable sandy loam, but also widespread in sand 

and sand dune near the shore line. 

Economically, most farmer in the commune have vegetable, rice production and 

livestock together as household livestock production with limited 1-2 cows or buffalo, 1-

2 pigs or sows. 

Farmer income are from rice, upland crop products (such as peanut, maize, 

vegetable…), livestock and may be from aquaculture. 

Ecosystem services: 

Key ecosystem services communities obtain from the landscape, and their current 

status are shown in Table 5.9.  This analysis is based on secondary sources and field visits, 

and would be expanded and improved in the context of a micro-level assessment, 

based on local stakeholder perceptions.  
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Table 0.9: Ecosystem services 

No Main Services Rank Description 

Direct Provisioning 

P1 
Food (not 

agriculture) 
 

Very long time in the past, people fishing for their food 

but now very little and people change to raise fish. 

The system provide grass for farmer’s cattle 

P2 water  

Water is the most most important resources for human 

and agriculture activities (as Vietnamese said most 

water, second fertilizer, third hard working, and fourth 

variety). Water also the most important for practicing 

aquaculture 

P3 Medicines   

P4 Fibres   

P5 building materials  
Houses were previously built by earth and now 

constructed by brick, also made from earth  

P6 Water energy   

P7 Biomass energy   

P8 transport  

This also very important to have a good transportation 

system that can help growing economic quickly by 

easi for trader to assess production area (for example 

water melon,onion) and also one of the chriteria for 

new rural development. 

Regulating 

R1 
carbon 

fixation/storage 
 Not perceived 

R2 
water quality 

maintenance 
 

Vegetable need fresh irrigation water, but vegetable 

itself easily to deteriod water quality because of high 

in put of fertilizer and pesticide 

R3 
air quality 

maintenance 
 

Vegetable fields makes air quality more fresh, but it 

can deteriod air quality if pesticide overused 

R4 climate buffering  

Reduce temperature from urban area and from west 

wind (Lao win), reduced methane emission when 

replacing rice field by vegetable 

R5 
pest and disease 

control 
 

Some time increase pest and disease, but reduce 

pest and disease if we have good rotational of rice - 

vegetable 

R6 
waste recycling / 

detoxification 
 Deteriod by over use of fertilizer and presticides 
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No Main Services Rank Description 

R7 physical protection  
A large vegetable fields provide protection from hot 

winds in certain locations  

R8 
control of water 

flows 
  

R9 
control of sediment 

flows 
  

Supporting (basic ecosystem functions) 

S1 carbon cycling   

S2 
photosynthesis, 

primary production 
 

This is the most important process make good 

production of food and food staff production in this 

area 

S3 nutrient cycling  

Good nutrient cycling with contributes of soil nutrient, 

plant uptake, fertilization and crop residue 

decomposition 

S4 soil formation  

This is a long process of soil formattion to make a 

typical soil type with dominated soil process of 

leteratic (accumulation of iron, alliminum but 

leaching of Canxium, magnesium, potassium) and 

make soil more acid 

S5 water cycling   

S6 pollination  
Important for crops production, especially fruit trees, 

pumpkin, squash and beans 

S7 seed dispersal  Good for many beans 

Cultural-spiritual 

C1 religious-spiritual  
Related to weather rules, disasters management of 

human 

C2 
recreation, sports, 

ecotourism 
 Associated with a famous game of bufalo fighting 

C3 science, education  
A lot of researches and education about crop 

production 

C4 
historical / nation 

building 
 

The main sources for feeding solders, who fight for 

country 

C5 
relaxation/mental 

health 
 

Some products can be very good for facial (like 

cucumber,… 

C6 
aesthetics /artistic 

inspiration 
 unclear 
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Climate and Climate Change 

Rainfall is from1800-2000 mm/yr.  The main rains fall from June to -September, though 

there is usually some drizzle from March-May.  Heavy rainfall events are unusual. The hot 

dry Lao wind (NW, SW) occurs frequently between March and September.   Very hot 

days are increasingly frequent, especially in months of May-July. The winds are getting 

stronger, to the extent that animas die and houses collapse.  The weather is cool from 

October to February, but only February is actually cold.  A summary of climate 

information for Ha Tinh is provided in Table 5.10.  

  



45 
 

Table 0.10: Summary of Climate Information for Ha Tinh Meteorological Station 

Climatic description Unit Value 

Annual mean temperature oC 23.9 

Lowest temperature oC 6.8 

Highest temperature oC 40.2 

Annual mean rainfall mm 2690 

No. of rain days per year mm 158.5 

Highest rainfall per day mm/day 657 

No. of drizzle days per year 15.6  

Av. Air humidity % 85.7 

Av. winspeed m/s 1.5 

Sunshine hour h/year 1664 

No. of foggy days day 15 

Cloundy day day 7.6 

 

Table 5.11: Exposure and sensitivity of the Kinh people have food production, 

livestock and aquaculture SES to predicted climate change 

Climate Change 

Variables and 

Phenomena 

Degree 

Exposure 

Nature of sensitivity (describe) Degree 

Sensitivity 

TEMPERATURE    

Hot season is hotter and 

longer  

HIGH Drought /heat affects 

vegetable, reduce vegetable 

yield, especially to rolling of 

cabbage, biomass of salad or 

beans 

 

by 2-3 deg C in 2050    

# hot days >35oC 

increasing 

HIGH As above; heat increases pig, 

chicken, cattle disease; reduces 

labour efficiency, especially for 

rice flowering period attached 

by Lao win (late May) 
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Climate Change 

Variables and 

Phenomena 

Degree 

Exposure 

Nature of sensitivity (describe) Degree 

Sensitivity 

Shift in timing of seasons 

 Extreme cold cause dieing of 

young vegetable or vegeteble 

seed can not emerge 

 

temp rise morein May 

and June  

 Caused drought for summer 

season 

 

PRECIPITATION     

Wet season is getting 

wetter 

 Concentrate heavy rainfall 

damage onion 

 

5% more rain in summer 

by 2050 

   

Dry  season is getting 

drier 

 Consump mor irrigation water 

for vegetable and increase cost 

 

5% less rain in spring by 

2050 

   

More frequent drought 

 Drought affects vegetable 

because vegetable need to 

irrigate many, especially 

cabbage and salad 

 

WIND AND STORMS    

Wind speeds higher 

MOD Can be easily damage soft 

vegetable stem such as onion, 

pumkin and squash frame 

 

Storms frequency less 

predictable 

 Less frequency but less 

predictable and higher intensity 

with stronger damages 

 

Storm season coming 

later  

 Damage autumn and winter 

crops/vegetable, lost of 

economic 

 

SEA-LEVEL RISE     

average 3mm/year, for 

last 20 years 

  Salt intrusion deeper into the 

mainland (20-30km from river 

mouth), increase salinity, salty 

irigation water cause drought 

for paddy  

 

1m rise by 2100    

Source:  Ministry of Construction, Natural data information for construction 
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In Table 5.11, the impact of predicted changes in the climate (exposure and 

sensitivity) on this SES is explored.   

Extent and relative importance of the SES:  

When Ha Tinh has a large soil of of highly suitable to vegetable and other upland crop. 

There are simple vegetable planted in the past with not higher than rice income, but 

nowadays, extension workers and farmer themslf introduced a lot of new crops and 

varieties with high yield, better quality and high value, especially in condition of 

increasing industrilization, urbanization and services. The income and benefits from 

vegetable and other upland crops increasing high than growing traditional rice and 

other crop. Especially in very large sandy soil, loams soil. Because of that this SES should 

be studied and invested more to market oriented to improve farmer benefits. In 

practice, some new project already invested to have intensive vegetable on sandy soil 

and sand dune using high technology to optimaize solar, nutrient and water irrigation, 

that savety vegetable can stand very good for high requirement from society 

Conclusion 

This SES will be one of the good SES to stipulate high production to improve farmer 

benefit but sustain the ecology.   



48 
 

Google Earth Image  
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Photos  

 

Peanut field at Nha Giam field, Phuc Loc commune
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4. SES 2d:  Inland valleys in tropical moist hill forest (< 700m > 10m), Kinh 

smallholder paddy rice and tree crops  CM  

Example:  Son Truong commune, Huong Son district  

Key Descriptors  

Social: 

Kinh, small holders, not poor, willing to innovate.   

Ecological:   

Inland river valleys;  complex terrain: small low altitude (< 50 m) flood plain areas, dry 

fields, part-forested hills to 150 m; many small reservoirs.   

Ecosystem services: 

Water (irrigation and domestic); soil nutrients   

Economic: 

Diversified;  Paddy rice; semi-technical irrigation, field crops; tree crops, livestock, good 

market access 

Trends:  

Decreasing poverty; conversion of pine forest and field crop land to citrus  

Climate Change Threats: 

Drought; excessive cold or heat; floods; hot winds.  

Description  

Son Truong commune straddles the Ho Chi Minh Highway in Huong Son District, north-

central Ha Tinh.   The topography of the commune is a complex mosaic of small valleys 

of recent (Holocene) sediments at 15-30 m amsl elevation and low hills under 150 m 

amsl, derived from Triassic sandstones.  There are iron deposits nearby, making the area 

high risk for lightning strikes.   The area drains both to the Ngan Pho River to the north 

and the Ngan Sau River to the south.  The original vegetation would have been lowland 

tropical rainforest, but the entire landscape has been converted to other uses and very 

little, if any, of this remains.    

Settlements are located in the valleys along roads and watercourses.  From land 

allocation programmes, households typically have access to both flat arable land in 

the valleys and the hills for tree crops.  Many small reservoirs have been constructed in 

the hills, providing irrigation for some areas of paddy rice.   Beyond the reach of these 

schemes, valley land is planted to field crops, primarily peanuts, but also maize and 

cassava.   
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Parts of the commune previously belonged to a state forest enterprise, and in late 1990s, 

hilly land was allocated to households and planted to pine, under an ODA afforestation 

programme.    Over the last 10 years, through New Rural Development and other 

government programmes, villagers have been encouraged to replace the pine and 

plant up any bare areas with higher earning citrus, and now 80% of households grow 

them.  Citrus species are particularly suitable here, as they are tolerant of poor soils and 

drought –  although they do need some irrigation to supplement rainfall.  Trees yield 

up to 125 kg/yr when mature, and fruits sell at 40-100,000 VND/kg.  They are estimated 

to earn up to 1 billion VND/ha/yr –  10-20 times more than other crops.   Two varieties 

are planted Chanh and Bu; Chanh fruits first, but Bu (Cam Huong Son Bu –  the 

certified variety of Ha Tinh) is higher value and more disease resistant.  Pomelo was tried 

here and failed.  Some pine and acacia remain on hill tops.  

Some farmers also produce livestock –  traditionally cattle and deer, and more 

recently, rabbits.  Most animals are stall fed, and fodder is planted on the hills.  Cattle 

manure is used to fertilise the citrus plantations.   

Ecosystem services: 

The natural tropical rainforest ecosystem has been almost entirely converted to other 

uses.  Table 5.12 below discusses the ecosystem services currently available.   

Table  0.12: Ecosystem services important to people in inland valleys 

No Main Services Rank  Description /Status 

Direct Provisioning 

P1 food  Low 
Heavily degraded;  some fish capture still 

occurs 

P2 water High  

Watersheds provide water for trees and cattle; 

levels of rivers and reservoirs have declined in 

last few years  

P3 medicines low 
Heavily degraded; some plants still available in 

secondary growth  

P5 building materials mod 
Local materials now little used for houses;  

bamboo used for fencing and animal shelters.  

P7 biomass energy  
Plantations and some agricultural residues 

provide fuel rather than natural ecosystems.   

Regulating 

R1 carbon fixation/storage  Not perceived 

R2 
water quality 

maintenance 
  

R3 air quality maintenance  n/a 
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No Main Services Rank  Description /Status 

R4 climate buffering  

Forests can provide favourable microclimates 

for adjoining fields, but this service is diminished 

by the degraded nature of forest 

R5 pest and disease control  Pest and disease situation not known 

R6 
waste recycling / 

detoxification 
  

R7 physical protection  
Forests provide protection from hot winds in 

certain locations  

R8 control of water flows  River levels have declined in the last few years 

R9 control of sediment flows  Absence of forest cover increases soil erosion 

Supporting (basic ecosystem functions) 

S1 carbon cycling  Primarily from planted crops  

S2 
photosynthesis, primary 

production 
 Primarily from planted crops  

S3 nutrient cycling  

Degraded through loss of biomass and 

relevant organisms, tho Vital for crop 

production  

S4 soil formation High  

Degraded through loss of biomass and 

relevant organisms; tho vital for maintaining 

soil fertility  

S5 water cycling  
Degraded by loss of vegetation structure 

leading to increased runoff;  tho vital for  

S6 pollination High Bee pollination of citrus crops  

S7 seed dispersal  
Not important for crops currently cultivated 

and wild foods used 

Cultural-spiritual 

C1 religious-spiritual  Unclear 

C2 recreation, sports, tourism  unlikely 

C3 science, education  Unlikely  

C4 historical / nation building  unlikely 

C5 relaxation/mental health  Unlikely 

C6 
aesthetics /artistic 

inspiration 
 unclear 

Climate and Climate Change 

Ha Tinh has a tropical monsoon climate, influenced by the south-west monsoon in 

summer and the north-east monsoon in winter.   Annual rainfall is from 2000 mm to as 

much as 4000 mm in the high mountains.  The rainy season is from April/May to 

November/December, but with frequent interruptions in June and July, when the south-

west monsoon brings hot dry winds from Laos.  Most rain falls from August-September, 
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when storms occur and frequently cause floods.  The summer average temperature is 

around 22oC , with maxima over 40oC.  The dry season is in winter, with particularly cold 

months from December to February, but there is still frequent drizzly rain.  The north-east 

monsoon can bring cold air down from China, taking temperatures to 7 oC or lower 

several times a month.   

 

 

 

In recent years, drought and heat have become more serious.  Maximum temperatures 

in summer now reach 43oC, and last longer.  Rice is killed, and farmers forced to plant 

again. Fruit trees grow slowly and productivity declines. There are shortages of drinking 

water.   

Cold snaps have also become more serious, with temperatures as low as 5oC.  The cold 

can also kill rice; cold delays the flowering of citrus;  in March, trees usually have small 

fruits, but this year they are just flowering.      
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Flash floods have become more frequent and powerful, damaging rice and peanut 

crops, and causing loss of agricultural land from erosion.   

In Table 5.12 the impacts of predicted changes in the climate (exposure and sensitivity) 

on this SES are explored.   

Table 0.11: Exposure1 and sensitivity2 of the inland valley SES to predicted 

climate change 

Climate Change Variables and 

Phenomena 

Degree 

Exposure 

Nature of sensitivity 

(describe) 

Degree 

Sensitivity 

TEMPERATURE    

Hot season is hotter and longer  HIGH    

by 2-3 deg C in 2050    

# hot days >35C increasing HIGH    

# cold days/nights <5C 

increasing 

 Paddy rice can be killed; 

citrus flowering delayed  

 

Shift in timing of seasons    

temp rise more rapidly earlier in 

spring  

   

PRECIPITATION     

Wet season is getting wetter 

 Landslides, erosion 

increase(?), sedimentation 

in small reservoirs;  

 

5% more rain in summer by 2050 
 Ngan Sau valley is prone to 

flooding   

 

Dry  season is getting drier    

5% less rain in spring by 2050    

More frequent drought 
HIGH  Main crops require some 

irrigation  

MOD  

                                                           

1 Exposure:  Duration (length of time); Frequency;  Location (Area); Magnitude (size, volume) ; Intensity (power/energy 
involved); Aspect (topography)  

2 Sensitivity:  infrastructure: design, materials, siting, maintenance;  crops: tolerances (to duration, magnitude, intensity, 
etc)  
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Climate Change Variables and 

Phenomena 

Degree 

Exposure 

Nature of sensitivity 

(describe) 

Degree 

Sensitivity 

WIND AND STORMS    

Wind speeds higher 
MOD  Citrus vulnerable to wind 

damage   

 

Storms frequency less 

predictable 

   

Storm season coming later     

Extent and relative importance of the SES:  

This SES is extensive - including large parts of four upland districts and three main river 

systems:  Huong Son (Ngan Pho River), Vu Quang and Huong Trach (Ngan Sau River) 

and Ky Anh (Dao Cai River).  The greater part of the population of the three inland 

districts - some 250,0003people make their livelihoods in this SES.   

The Ngan Pho River flows from the mountains, almost perpendicularly, to the coast, 

becoming the La River below the confluence with the Ngan Sau River.  Until about 10 

km from the Lao border, the valley bottom is still only 50 m amsl.  Where it enters the 

flood plain, the valley is 4 km wide.    

The Ngan Sau River, the main tributary of the La River, forms a long valley running 

broadly north-northwest to south-southeast about 35 km inland, beyond and to some 

extent protected by the first range of 200-300 m hills that lie west of the main coastal 

plain.  It comprises three valley systems.  The upper valley near the border with Quang 

Binh, runs south south-east from 125 - 80 m amsl until entering a gorge, now flooded by 

the Ho Ho Dam.  Below the dam, at an elevation of around 50 m amsl, the river turns 

180 degrees to flow back north-northwest in the main Ngan Sau Valley. At its widest 

point, near Huong Khe town, the valley is about 14 km wide, but only 25 m amsl.   Paddy 

fields are extensive, and well-irrigated.  Field crop lands and home gardens are being 

converted   to pomelo.  There are experiments with sustainable rice intensification (SRI) 

in Huong Trach Commune.  The Ngan Sau enters a second gorge at about 15 m amsl, 

before turning north and entering the flood plain of the La River at about 5 m amsl. The 

gorges represent bottlenecks for air-masses, trapping cold air in the two upper valleys.   

This broad topographic band combines these large low elevation inland valleys, with 

deep alluvial soils and their minor shorter tributaries, with their adjacent hills, and enables 

the basic livelihood combination of paddy rice, citrus and/or forest trees, depending 

on soil type and water availability.   

                                                           
3 Total pop of 3 districts – includes the district towns, and some for the people above the valley. 
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The Dao Cai River in the uplands of Ky Anh roughly parallels the Ngan Sau valley, before 

turning south to flow into the Gianh River in Quang Binh.  The valley system has a broad, 

but dissected upper part at 50-80 m amsl on its northern tributary, and a narrow lower 

part at around 40-60 m amsl on its southern tributary, with a short gorge –  now 

dammed - in between.  Paddy land is limited to the immediate river margins; acacia 

plantations more abundant.   

Conclusion 

This SES is extensive and well-populated and contributes some important crops, such as 

citrus, to the provincial economy, and plans are for this production to increase in the 

next 10 years.  The system is vulnerable to certain climate change impacts –  

particularly drought, and in some places flooding and erosion.  Almost none of the 

natural vegetation remains –  so environmental services are highly degraded. 

However, the majority Kinh people are relatively prosperous, with diversified livelihoods 

including paddy rice, field crops and tree crops. It is an important, but perhaps not a 

priority system for study at the micro-level now.   
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Google Earth Images 

 

Son Truong commune, Huong Khe District, Ha Tinh  

 

 

Son Truong Commune                      
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Location of the main areas of the SES:  Inland valley tropical moist forest Kinh smallholder paddy rice and tree crops

Son Truong 
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Photos 

   

The house of household 

that grows oranges and 

raises cattle 

Mixed Chanh and Bu 

oranges and grass 

Cattle raising also 

produces manure for 

oranges 

 
  

Water supply for orange 

cultivation. Water would 

be pumped up to the hills 

Mix of Chanh and Bu 

oranges, site preparation 

Deer, kept for antlers and 

meat, are stall fed 
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5. SES 6d:  Kinh commercial shrimp cultivation on coastal sand dunes  

Example:  Cam Duong commune, Cam Xuyen District, Ha Tinh 

Key Descriptors:   

Social:   

Kinh people, middle farmer class 

Ecological:   

Coastal sandy areas about 4-6 m amsl.; bare land of inner sandy areas or coastal sandy 

areas, Shrub trees of Melaleuca cajuputi mix with Baeckea frutescens. 

White Shrimp (Lipopenaeus vannamei) 

Economic:  

Commercial - High value business of high input and also high output  

Trends:  

Decreasing poverty  

Climate Change Threats: 

Drought; excessive cold or heat; floods; hot winds.  

Description:  

Cam Xuyen district is located in the South East of Ha TInh province where can found all 

types of topography types, mountain, hill, river, plain land and also sandy. Total natural 

land areas is about 63.554 ha in which agricultural land is about 12.985 ha, distributed 

in 25 communes and 2 towns. Total population in 2015 is about 153.518 people in 38.455 

household. The mean density is 239 person/km2 but 91% of total population live in the 

rural areas.  

Seven coastal communes of Cam Xuyen district occupied 7.698 ha with high 

population density, about 841 person/km2.  Main incomes of local people in coastal 

communes came from agricultural cultivation, salt production, aquaculture... Average 

income per person in 7 coastal communes are about 18.2 mil. VND/person/year (2015), 

lower than mean income figure of Cam Xuyen district (23 mil/person/year (2015)).  

Cam Xuyen district has 18 km coastal areas with long and narrow sandy areas 

immediately inland.  
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Table 0.12. Coastal communes in Ha Tinh province 

Commune Total natural 

land areas 

(ha) 

Populatio

n 

(person) 

Density 

(person/km2) 

Main income 

Cam Hoa 1429.76 4595 321 Crop, rice and 

aquaculture 

Cam 

Duong 

1441.16 6128 425 Crop, rice and 

aquaculture 

Thien Cam  1401.34 4,863 347 Crop, rice and 

tourist 

Cam 

Nhuong 

278.32 9286 3336 Aquaculture 

Cam Linh 1745.39 5476 314 Crop, rice, salt, 

fishing  

Cam Phuc 779.98 3,650 468 Crop, rice, salt, 

fishing 

Cam Loc 622.77 4,495 678 Crop, rice and 

aquaculture 

Total 7.698.72 38222 841   

Tidal and intertidal zones of Cam Xuyen district are large. This is habitats of aquatic 

biomes where live of many species of fish (49 species) and crustacean (19 species). 

Actually, some good aquatic products in Cam Xuyen are Clupanodon thrissa, Konosirus 

punctatus, Lates calcarifer, Epinephelus awoara, Epinephelus  malabaricus; Acetes 

japonicus, Charybdis cruciata, Charybdis feriatus, Penaeus merguiensis, Anadara 

antiquata, Anomia cytaeum, Loligo beka, Meretrix meretrix, ...  

Forest in Cam Xuyen district is recorded as 13.241 ha (2010) occupied 278 % of total 

agricultural land of the district. Two forest types in Cam Xuyen district is production forest 

and coastal protection forest with main tree species area Casuarina equisetifolia and 

Acacia spp. In 2015, according to Decision 1475/QĐ-UB (23/04/2015) of Ha Tinh PPC, 7 

coastal communes of Cam Xuyen district own 1.402 ha forest areas in which coastal 

protection forest 907.8 ha (65%) and production forest 493.8 ha (35%). 

Economic:   

Ha Tinh PPC released Decision 1742/QĐ-UB (20/6/2014) approved planning vegetable 

zone in coastal sandy areas of Ha Tinh province from 2015-2020). In coming years, Ha 

Tinh people will reclaim sandy areas include sandy shrub and bare sandy land for 

intensive vegetable production in new rural program. It estimates of contributing about 

12.000 labor works with average income 5-7 mil VNF/month. To 2020, intensive 
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vegetable farms in Ha Tinh will be about 684,1ha and may produce 23.000 ton of high 

value vegetable with estimates cost of 230 bil. VND/year for domestic and export 

market. 

Ha Tinh province also enhanced their own capacity in aquaculture practices in salt, 

brackish and frest water cultivation. Five main shrimp production in Cam Xuyen district 

were identified. Cam Hoa commune (288.5 ha) and Cam Duong commune (42.63 ha) 

and change land use type from paddy rice to shrimp pond production some about 150 

ha in Cam Loc, Cam Hung and Cam Phuc commune. 

Main income of local people in sandy areas of Cam Duong commune in 2015 came 

from fishing from tidal and intertidal zones, shrimp production and crop productions. 

Ecosystem services: 

Key ecosystem services communities obtain from secondary sources and field visits.  

Table 0.13. Ecosystem services in the coastal sandy areas 

No Main Services Rank Description 

Direct Provisioning 

P1 Food  

Coastal sandy areas in Ha Tinh province is not 

direct provide food to local people but local 

people practice crop and vegetable 

production in dry land areas. Many lower sandy 

land in side of sea dykes, large sandy land areas 

were irrigated and practice paddy rice in 

Winter –  Spring crop and maybe Summer-

Autumn crop 

Cattle graze freely in coastal protection forest   

P2 Water  

Sand dune and shrubs, forest in sandy play main 

role of water resources in sandy areas. Main 

fresh water underground resource was use for 

paddy rice, crop, daily use and other 

aquacultural productions 

P3 Medicines  
Melaleuca cajuputi  and Baeckea frutescens 

can extract to essential oil for herb (expensive) 

P4 Fibres  
Agave cantala is identified as traditional fibres 

of local fishermen for fishing net 

P5 Building materials  
Sand was mined for construction and road 

building   
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No Main Services Rank Description 

P6 Water energy  No  

P7 Biomass energy  

For along time, shrubs and plantation forest in 

sandy areas contribute firewood to local 

people 

P8 Transport  N/A   

Regulating 

R1 Carbon fixation/storage  Not perceived 

R2 
Water quality 

maintenance 
 YES but N/A 

R3 Air quality maintenance  n/a YES 

R4 Climate buffering  

 Sandy area contributes main fresh water 

for crops and paddy rice   

 Winbreak  

 Mitigated typhoon  

R5 Pest and disease control  N/A only  

R6 
Waste recycling / 

detoxification 
 Poor waste recycling 

R7 Physical protection  Winbreak from typhoons 

R8 Control of water flows  
Ungerground water from coastal sandy areas is 

reducing by time in dry season 

R9 
Control of sediment 

flows 
 Moving sand  

Supporting (basic ecosystem functions) 

S1 Carbon cycling  

Protection plantation forest (casuarina) is 

monoculture and poor protection, 

Natural sandy areas were interfered for land use 

change  

S2 
Photosynthesis, primary 

production 
 N/A 

S3 Nutrient cycling  N/A 
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No Main Services Rank Description 

S4 Soil formation  Sandy  

S5 Water cycling   

S6 Pollination  N/A 

S7 Seed dispersal  Mimosa pigra propagated to sandy areas  

Cultural-spiritual 

C1 Religious-spiritual  Chris and other  

C2 
Recreation, sports, 

ecotourism 
 Good practice in clubs of communes 

C3 Science, education  
Good education with national education 

system 

C4 Historical / nation building  Good  

C5 Relaxation/mental health  Commune health stations but poor capacity 

C6 
Aesthetics /artistic 

inspiration 
 Traditional 

 

  



65 
 

Climate and Climate Change 

Tropical typhoons, coastal erosion, dough and salinity in summer are 4 main climate 

problems in Cam Duong commune, Cam Xuyen district 

Table 0.14: Exposure and sensitivity of the coastal sandy SES to predicted 

climate change 

Climate Change Variables 

and Phenomena 

Degree 

Exposure 

Nature of sensitivity 

(describe) 

Degree 

Sensitivity 

TEMPERATURE    

Hot season is hotter and longer  

HIGH Drought /heat affects paddy 

rice and change land use of 

paddy rice in summer-autumn 

to vegetable crops. Some 

large areas change from 1 

crops agriculture to shrimp 

production 

 

by 2-3 deg C in 2050    

# hot days >35C increasing 

HIGH As above; heat increases pig, 

chicken, cattle disease; 

reduces labour efficiency 

 

    

PRECIPITATION     

Wet season is getting wetter 
MOD 

 

Coastal erosion (no floods)   

5% more rain in summer by 2050    

Dry  season is getting drier 

HIGH Drought affects shrimp 

cultivation and paddy rice 

cultivation 

 

5% less rain in spring by 2050    

More frequent drought 
HIGH Drought affects all crop and 

aquatic practices 

 

WIND AND STORMS    

Wind speeds higher 
MOD Reducing rice yield, shrimp 

production  

 

Storms frequency less 

predictable 

   

Storm season coming later     

SEA-LEVEL RISE     
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Conclusion 

It needs further micro-level assessment in natural protection sandy forests, underground 

water regime of the sand dune and effect of shrimp production in sandy areas. In 

recent year, intensive vegetable production is also conducted in sandy areas without 

any environmental research. It needs some further study in this areas. 

average 3mm/year, for last 20 

years 

 n/a  

1m rise by 2100    
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Photos 

 

Construction of the Cam Trang dam and spillway. 

 

Upstream view from the Ngan Truoi bridge. 

 

Downstream view from the Ngan Truoi bridge 
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