
 

 

CHAPTER 5 - SOCIO-ECOLOGICAL SYSTEMS (SES) PROFILE OF QUANG BINH 

 5.1 INTRODUCTION 

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

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

Adaption in Quang Binh 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 chapter presents the climate-related information for Quang Binh followed 

by a chapter on climate change impacts. 

 5.2 IDENTIFYING SOCIO-ECOLOGICAL SYSTEMS (SES) 

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

number of people, or affect the most people who are poor; yet others may be 

considered important because they affect a strategic “asset” in the provincial 

economy.   

Using socio-ecological systems as the unit of analysis - building on a concrete 

understanding of the province’s social, ecological and economic context, and the 

government’s development priorities, these risks can be analysed “holistically” 

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; Rockström 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 

the provincial-level vulnerability assessment, our scale of analysis is the whole of 

Quang Binh province - requiring all SESs present in the province to be identified. For 

the local-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.  
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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 2-4, three sets of 

components - ecological, social and economic - and their constituent variables 

relevant to Quang Binh, were identified. These are shown in Table 5.1.   

Table 5.1: Ecological, social and economic component categories for SES 

identification 

Ecological Social Economic 

Mountains > 700 m  Ethnic minority 

smallholders 

Paddy rice (irrigated or 

not) 

Sub-trop BL  moist forest  Kinh smallholders Upland 

rice/cassava/maize  

Hill Areas < 700 > 10 m  Kinh SME commercial  Field crops  

Tropical broadleaf moist 

forest 

Kinh large scale 

enterprise  

Forest product gathering  

Lowland Coastal < 10 m State-owned enterprises  Small-holder acacia 

River systems  Foreign owned enterprise Commercial rubber  

Coastal sandy areas  Industrial fruit crops 

Mud flat estuary  Fish cultivation  

Mangrove Forest   Shrimp cultivation  

Lagoon and lake  Capture fishery  

Inshore marine areas   

Off-shore marine areas   

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.  Based on the different combinations of these variables 

found in different parts of the province, the team identified 41 different SESs 

occurring in Quang Binh. An example of how one of the SESs was defined is 

provided below (Figure 5.1), together with a photograph illustrating a representative 

area of this type of SES (Photo 5.1). The same approach was followed for all of the 

SESs. The full list of SESs is provided as Table 5.2. 
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Figure 0.1: Kinh commercial and small-holder aquaculture on coastal sandy 

areas SES 

 

Photo 5.1: Commercial aquaculture in sandy areas 

 

  

Kinh commercial 
and small-holder 
aquaculture on 
coastal sandy 

areas 

Ecological/Biophysi
cal component: 

Coastal Sand 
Dunes and sandy 

beaches 

Social component:  
Kinh people 
engaged in a 

combination of 
commercial 

enterprise and 
small-holder 

activities 

Economic 
component: 

Shrimp 
aquaculture  
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Table 5.2: List of all Socio-ecological systems in Quang Binh 

SES 

Code 
Full name of SES 

PNKB1  
Phong Nha Ke  Bang  National Park (PNKB NP) coniferous forest > 700 

m  

PNKB2  PNKB NP forest on limestone > 700 m  

PNKB3  PNKB NP sub-tropical moist evergreen forest> 700 m  

PNKB4 PNKB NP forest on limestone < 700 m  

PNKB5  PNKB NP Tropical Moist Evergreen Forest  <700m 

FPMB3 
Forest Protection Management Board (FPMB)  sub-tropical moist 

evergreen  broadleaf forest > 700m  

FPMB4  FPMB on limestone <700m (low karst) 

FPMB5 FPMB on Tropical Moist Evergreen Forest <700m  

SFE4  
State Forest Enterprise  (SFE) production  forest management forest on 

limestone < 700m (low karst) 

SFE5 
SFE production forest management tropical moist broadleaf 

evergreen forest < 700m  

4b 
Commercial limestone quarry and cement production asset in 

limestone forest < 700 m  

5a 
Upland Ethnic minority small holder swidden cultivation  and forest 

product collection 

5b 
Kinh smallholder inland valley or transition paddy cultivation + tree 

crops (acacia, citrus, rubber, tea) (combine with 6b)  

5c commercial rubber estate  

5d commercial livestock farming enterprises in sub-tropical forest < 700m 

5e Kinh small holder field crops and tree crops on hills  

5f Kinh small-medium tourism development PNKB gateway  

6a Kinh smallholder coastal floodplain irrigated paddy rice cultivation  

6b Urban developments on floodplain  

7a Kinh smallholder freshwater capture fishery 

7b Kinh smallholder/commercial mixed freshwater aquaculture  

8a Kinh cage and pond aquaculture in estuary, mangrove, mudflat areas 

8b Kinh artisanal shell fish collecting  
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SES 

Code 
Full name of SES 

8c Kinh smallholder salt production  

FPMB9 

(9a)  
Forest protection management board on sand dunes 

9b Kinh small scale vegetable growing on sand 

9c Kinh Commercial pond aquaculture on sandy areas  

9d Kinh Commercial golf resort development on sand 

9e Kinh smallholder freshwater fish ponds  

9f Commercial sand and heavy sand mining  

10a 
Kinh inshore capture fishermen in delta and marine areas  up to 6 

nautical miles offshore 

10b 
Kinh offshore capture fishermen in marine areas > 6 nautical miles  

offshore 

10c Kinh small and large scale beach tourism services 

11a 
Irrigation and hydropower reservoirs and related infrastructure in 

Tropical BL Forest < 700 m 

11b 
Medium-scale processing assets (wood, cassava) in Tropical BL Forest 

< 700 m 

11c 
Fishing and other marine and coastal infrastructure :  ports, typhoon 

shelters 

11d Hon La Port Industrial Zone 

11e Processing enterprises in coastal areas  (wood, furniture) 

11f other transport infrastructure : road, railway, bridges, airport  

11g Saline intrusion barriers  

11h Special Economic Zones in TBLF < 700 m 

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 differently to climate change. Conversely, protected areas 
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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 house-

holds’ 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 may see Quang Binh’s SESs differently. This is to be 

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). Spatially 

explicit mapping is therefore a key part of studying socio-ecological systems. 

Mapping all of the SESs across the entire Quang Binh Province was therefore a very 

critical part of the SES assessment process. The map of SESs of Quang Binh is 

presented as Figure 5.2. 

The SES map was compiled from a variety of sources. The WWF ecosystems and 

forest type maps for Vietnam 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. Google Earth was used 

intensively to understand Quang Binh’s landscapes and confirm 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 PRIORITISING SOCIO-ECOLOGICAL SYSTEMS 

Due to the limited availability of time and resources, the VA team was not able to 

investigate all 41 SESs in detail. It was therefore necessary to make a selection of 

priority SESs. This was done based on 12 criteria selected based on the content of 

chapters 2-4 - by ranking the SESs, assigning scores to each SESs by considering its 

importance in relation to social, economic, environmental and climate change 

issues, including its contribution to provincial GDP, contribution to employment, 

spatial extent, provision of and dependence on ecosystem services, etc. The 

process largely used the professional judgement of the consultants. Due to the lack 

of the up-to-date and reliable quantitative data on many aspects of interest, the 

scoring of the criteria was largely qualitative. The SES map provided an estimate of 

the area of land occupied by each SES. The top 10 ranking SESs of Quang Binh are 

presented in Table 5.3. More details of the ranking of the SESs - showing the scoring 

for 12 different criteria, are provided in Annex 5.I. The top 10 ranked SESs in Quang 

Binh account for almost 60% of the land area of the provinces, and all of its near-

shore waters. 

Figure 0.2: Map of Socio-ecological systems of Quang Binh Province 
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Table 5.3: Top 10 priority SESs in Quang Binh 

Rank SES Code Name of SES 

1 6a Kinh smallholder coastal floodplain irrigated paddy rice 

cultivation 

2 5b Kinh smallholder inland valley or transition paddy cultivation 

+ tree crops (acacia, citrus, rubber, tea)  

3 PNKB 1-5 Phong Nha-Ke Bang National Park (World Heritage Site) 

4 SFE 5 State Forest Enterprise management of production forest in 

lowland (<700m) moist evergreen broadleaf forest areas 

5 9c Kinh small-holder/commercial shrimp aquaculture on sand 

dunes 

6 FPMB 9  Forest Protection management Board management  of 

coastal protection forest on sand dunes and sandy areas  

7 10a Kinh inshore capture fishermen (estuary to 6 km offshore)  

8 5a Upland Ethnic minority swidden cultivation  

9 5c Hilly forest commercial rubber estates 

10 11a Irrigation and hydropower reservoirs and related 

infrastructure 

 5.5 PROFILING THE SOCIO-ECOLOGICAL SYSTEMS 

To assist readers in understanding the SES, 5 of 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 

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, which are discussed in detail in Chapter 9. The profiles are 

provided in Annex 5.II.   

From the perspective of Vulnerability Assessment and EbA, a key aspect to consider 

is the resilience of the ecosystem component of each SES. Resilience is the capacity 

of a system to experience shocks while retaining essentially the same function, 

structure, feedbacks, and therefore identity. Holling (1973; 1986; 2001) explained 

resilience as the amount of disturbance a system can absorb without shifting into an 

alternate regime. Social-ecological systems exhibit thresholds that, when exceeded, 

result in changed system feedbacks that lead to changes in function and structure. 

When this happens the system can be considered as having undergone a regime 

shift (Scheffer et al. 2001, Carpenter 2003) The more resilient a system, the larger the 

disturbance it can absorb without shifting into an alternate regime. 
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Transformability is the capacity to create a fundamentally new system when the 

existing system is untenable (Walker et al. 2004). Social-ecological systems can 

sometimes get trapped in very resilient but undesirable regimes in which adaptation 

is not an option (carpenter et.al. 2001; Carpenter and Brock, 2008). Escape from 

such regimes may require large external disruptions or internal reformations to bring 

about change (Holling and Gunderson 2002). The transformation of a social-

ecological system can be in response to the recognition of the failure of past 

policies and actions, triggered by a resource crisis, or driven by shifts in social values 

(Gunderson et al. 1995). 

The resilience of an ecosystem will also determine the extent to which it can 

continue to provide ecosystem services on which the SES depends. Each SES 

depends to varying extents, on a combination of ecosystem services that are 

generated from within the SES itself and also ecosystem services that are generated 

from other SESs (e.g. water supply from upstream watersheds). 

From the perspective of ecosystem services, the Phong Nha Ke Bang (PNKB) 

National Park SES is the single biggest area of healthy natural ecosystems, and the 

single biggest provider of ecosystem services. It plays a major role in provision and 

regulation of water supply on which many downstream activities are dependent. 

Some Forest Companies under the State Forest Enterprise Management Board 

production forest SES are also managing large areas of natural forest (as well as 

plantations) and these are also providing significant ecosystem services to 

downstream areas. All of the other SESs represent areas in which the original natural 

ecosystems have been extensively modified or transformed into other systems - 

some of them may have some small components of natural ecosystems remaining - 

such as mangrove forests or Melaleuca forests for example, but these are essentially 

remnant patches. In these cases, it is important to understand what ecosystems 

services these socio-ecological systems depend on, for their continued productivity, 

more than what services they provide to other areas. The large sand dune 

landscapes of Quang Binh have already been significantly transformed from their 

natural state but nevertheless may still provide important environmental services 

such as ground-water supply that support the economic activities such as 

aquaculture and vegetable growing, going on within the same landscape.  Forest 

plantations, while not being natural ecosystems do provide some similar services 

such as carbon storage and physical protection that would have been provided by 

the original natural ecosystem they replaced, though often with more limited 

effectiveness. The limited area of natural ecosystems remaining within many of the 

SESs reduces their resilience, and adds to their vulnerability. Detailed ecosystem 

service-related assessments of each of the most important SESs are provided in 

Annex 5.III. 

 5.6 CONCLUSION 

The provincial-level identification of all SESs 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 41 SES for Quang Binh, and the further 
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identification of the top 10 most important SESs presented here, represents a 

preliminary analysis, based on incomplete data, and limited opportunity for 

verification on the ground. The methodology is still evolving and the results here 

should be considered provisional. Nevertheless, the authors believe that the SES-

focused approach represents valid entry point for multi-sector cross-cutting 

vulnerability assessments and EbA planning. 

As the overall objective of the GIZ project is mainstreaming, it may have been of 

more benefit if provincial government staff has been able to work closely together 

with the consultant team in identifying, mapping, ranking and profiling SESs. This 

would have enabled them to have some ownership over this innovative approach, 

and would have allowed them to have a more meaningful discussion with the 

consultants about this. 

It is therefore suggested that the provincial GIZ team in Quang Binh, together with 

counterparts in provincial government agencies (especially DONRE) should continue 

the SES exercise, by developing at least five more SES profiles, and by conducting 

additional on the ground verification. It should be much easier for local government 

staff to conduct a series of rapid visits to a range of SESs than it was for the 

consultancy team (especially the international consultants), who required long lead-

in times to request permission for field visits, in which exact locations to be visited had 

to be specified - this greatly restricted flexibility in field work, reducing the total 

amount of time spent in the field, and the number of areas visited. Without trying out 

the approach in practice for themselves, it will be difficult for provincial authorities to 

assess the usefulness of this approach and to consider whether and how to 

mainstream the approach in future 
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A N N E X  5 . I :  RANKING O F  P R I O R I T Y  S E S  I N  Q U A N G  B I N H  

No. SES 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depend 

on ES 
Population Poverty 

Other 

Vulnerable 

Group 

GDP 
Future 

emphasis 

% Tri 

measure 

Land 

used 

*<5%; 

***>20

% 

Labour 

used 

Base 

for 

VA* 

Climate 

damage 

trends 

Neg Env 

Impact 

PNKB 

1-5 

Phong Nha-Ke 

Bang National 

Park  

xxx xxx x x x xx xxx 16.0 xxx x xx x - 3 

SFE5 

State forest 

enterprise forest 

management 

lowland forest 

xx xx x x xx x x 15.5 xxx xx xxx x xx 4 

5a 

Upland Ethnic 

minority small 

holder swidden 

cultivation  and 

forest product 

collection 

x xx x xxx xxx x x 2.7 x xx x x xx 8 

5b 

Kinh smallholder 

inland valley or 

transition 

paddy 

cultivation + 

tree crops 

(acacia, citrus, 

xx xx xx x x xx xxx 12.8 xx xx x xx xx 1 



 

 

No. SES 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depend 

on ES 
Population Poverty 

Other 

Vulnerable 

Group 

GDP 
Future 

emphasis 

% Tri 

measure 

Land 

used 

*<5%; 

***>20

% 

Labour 

used 

Base 

for 

VA* 

Climate 

damage 

trends 

Neg Env 

Impact 

rubber, tea)  

5c 

Lowland moist 

TRF commercial 

rubber estate 

x xx x x - x x 1.0 x x x xx x 10 

6a 

Kinh smallholder 

coastal 

floodplain 

irrigated paddy 

rice cultivation  

x xx xxx x - xx xx 8.2 xx xxx x xx x 2 

FPMB9 

Forest 

protection 

management 

board on sand 

dunes 

xx x x - - x x 2.3 x xx - x x 6 

9c 

Kinh SH and 

Commercial 

shrimp 

aquaculture on 

sand  

- xx x - - xx xx 0.02 x x xx xx xx 5 

10a 

Kinh artisanal 

inshore capture xxx xx xx xxx - xx x 0.0 x xx xx xx xx 7 



 

 

No. SES 

Ecological Social Economic 
Climate/ 

Environment 

Rank 

Provider 

of ES 

Depend 

on ES 
Population Poverty 

Other 

Vulnerable 

Group 

GDP 
Future 

emphasis 

% Tri 

measure 

Land 

used 

*<5%; 

***>20

% 

Labour 

used 

Base 

for 

VA* 

Climate 

damage 

trends 

Neg Env 

Impact 

fishermen in 

delta and 

marine areas  6 

nm offshore 

10c 

Kinh small and 

large scale 

beach tourism 

services 

x xx x x - xx xx 0.2 x x xx xx xx 11 

11a 

Water supply, 

irrigation and 

hydropower 

reservoirs and 

related 

infrastructure in 

Tropical BL 

Forest < 700 m 

xxx xxx xxx x - xx xx 0.1 x x xxx x xx 9 



 

 

A N N E X  5 . I I A :  S E S  D E S C R I P T I O N S  -  Q U A N G  B I N H  5 A  

Name: Upland (<700m) Ethnic Minority SwEdden Cultivation and forest product 

gathering 

Example:  Thuong Trach commune, Bo Trach District, Quang Binh   

 1. KEY  DESCRIPTORS  

1 .1 .  S oc ia l  

Ethnic minority; Van Kieu, Chut (Arem), poor, isolated   

1 .2 .  Ec o log ica l  

Upland valley 400-600m amsl; tropical broad leafed evergreen forest 700m amsl; 

degraded  

1 .3 .  Ec on omic  

Subsistence swidden cultivation; hill rice, cassava, maize; cattle, pigs, chickens; 

forest products; poor market access.  

1 .4 .  T rends   

Government discouraging swidden cultivation; in some places allocating forest land 

for plantation or protection.  

1 .5 .  CC  Th rea t  

Drought, cold, heat, landslides.   

 2. DESCRIPT ION 

2 .1 .  Loca t ion ,  Top ograph y  an d  Ec o log y  

Thuong Trach commune is located in the upper watershed of the Son River at 

elevations of 400 - 600m, between the Lao border and Phong Nha - Ke Bang 

National Park. The river arises on the Lao border and cuts through the limestone 

massive of Phong Nha - Ke Bang before joining the Gianh River near its estuary.     

The topography of the valley is characterised by rolling or steep hills > 25% slope, 

bordered on the north by the karst towers of PNKB and on the other sides by the 

lower peaks of the Annamite mountain range. Originally, the vegetation would have 

been tropical broadleaved evergreen forest in the main valley, with sub-tropical BLE 

forest on the surrounding Ammanite peaks above around 700m and limestone 

forests in PNKB. The valley vegetation has been transformed into a mosaic of 

agricultural fallow of different ages. Bamboo strongly colonises in some places and 



 

 

there are also patches of secondary forest. The fallow period has now been 

reduced to about 5 years and there many signs of soil degradation. It appears that 

the sub-tropical forest above 700m is more or less in fact, but has doubtless been 

logged. The forests on limestone in PNKB are still subject to illegal logging, and there 

is evidence of past cultivation on the slopes above the Son River, in what is now the 

Ecological Restoration Zone of the NP.    

2 .2 .  S oc ia l  p r o f i le   

This high valley is inhabited by a population of about 500 ethnic minority households; 

most belong to the Ma coong group of the Van Kieu minority, but there are also 

Arem (Chut) families located on the boundary of PNKB.  Some villages were moved 

here from the core of PNKB, when the park was created in 2001. Many villages and 

the commune HQ remain beside the river, while others have been encouraged by 

the government to relocate next to the minor road that crosses into Laos. The 

communities live in relative isolation, because of restrictions on traffic passing 

through the park, and the lack of a major border post with Laos. According to 

DOLISA figures, in 2015 this commune had a 92.5% poverty rate.    

2 .3 .  Ec on omic  p ro f i le      

Ethnic minority households have primarily subsistence livelihoods, based on swidden 

cultivation of upland slopes. Plots are cleared and burned in the winter. Rice is 

planted once a year around March, intercropped with cassava and maize, roughly 

in proportion 3:1:1. After the final harvest of cassava, plots are abandoned, and left 

fallow for only five years before being slashed, burnt and cultivated again. In the 

past, plots were fallowed for 15-20 years, and the shortened cycle is affecting soil 

fertility. No soil conservation measures are practised. Hill rice is sensitive to drought 

and the last two crops (2014, 2015) have been lost. Maize and cassava are more 

drought tolerant, and increasingly replacing hill rice. There is insufficient water for 

other field crops (peanuts, vegetables). Some animals are kept, particularly pigs, 

cattle and chickens, and are often sold if cash is required.  

In recent years, forest land has been allocated to some communities for protection, 

providing a small cash income and a limited degree of exploitation for subsistence 

needs. There is some acacia planting. PNKB has promoted acacia in villages through 

a scheme where villagers are hired to do the planting on village land. Villagers then 

sell to PNKB.  Some people have started planting on their own land, but the remote 

location reduces their profitability. There is some collection of forest products:  

bamboo shoots, wild bananas, wild eggplant and forest yams for food; and rattan, 

firewood and small timber for sale. Animals are an important source of livelihood. 

Pigs and chickens are raised for food and cattle for cash. Apart from government 

jobs in the commune centre, waged employment is only available outside the 

valley.  



 

 

All communities receive food aid from the government, in the form of 5-10kg of 

rice/person/month, delivered 2-3 times per year. Additional aid is provided in times 

of crop failure. The 135 programme has provided new housing. Electricity will be 

available next year. Radio is the only source of information. There is no public 

transport, but many people have motorcycles.  

2 .4 .  Ec os ys te m se rv ices  

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

status are shown in Table 5.4. 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.  

This SES is highly dependent on ecosystem services, particularly the provisioning of 

water and supporting services of nutrient cycling and soil formation. But many 

services are in a poor condition due to loss of forest cover.   

  



 

 

Table 5.4: Ecosystem services important to people in the upland ethnic minority 

swidden cultivation SES 

No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking Imp 
Con

d 

Direct Provisioning 

P1 food 

Forests and some fallows 

still provide wild foods 

(wild bananas, bamboo 

shoots, forest yams, teas) 

for human or livestock 

(esp pig) consumption, 

but quantities are 

declining and collection 

distances increasing.  

Cattle graze freely.   Fish 

are traditionally caught 

hand nets, but Kinh are 

now taking all the fish.    

Forest in SES 

itself and 

surrounding 

FPMB 

3 2 

Some wild 

human foods 

are important, 

but primarily in 

emergency 

situations.     

P2 water 

River water is used for all 

domestic purposes; small 

streams have dried and 

levels of main river have 

declined in last few 

years.  There is no 

irrigation.  

Forested upper 

parts of SES 

and FPMB 

around the  

SES 5 3 

Vital service, 

increasingly 

degraded. 

Villages 

resettled from 

riverside to 

roadside 

particularly 

challenged.   

P3 medicines 

Forests still provide some, 

the modern health 

services are also 

available at the 

commune centre  

Forest and 

fallow in the 

SES itself 3 3 

People rely on 

both local herb 

and modern 

medicine 

P4 fibres 

Rattans are collected to 

make baskets and for 

sale, but quantities have 

decreased and distance 

increased 

Forests of SES 

and 

surrounding 

FPMB 

4 3 

Rattan, barks 

etc are still used 

for is a source of 

income 

P5 
building 

materials 

Houses were previously 

built on wooden stilts 

with walls and floors of 

bamboo.  Timber is 

difficult to obtain, but 

the latter is still widely 

available.  Bamboo still 

much used in fencing 

Forest and 

fallow in the 

SES itself 

3 3 

The government 

is providing a lot 

of housing, using 

materials from 

outside the SES.  

Local people 

actually prefer 

bamboo walls 



 

 

No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking Imp 
Con

d 

and house extensions. and floors.   

P6 
water 

energy 

Micro-hydro may be 

harnessed by riverside 

villages  

SES itself and 

upper 

watersheds in 

FPMB and Laos 

2 3 

It would be 

highly suitable, 

and potential 

exists, but it is 

unclear whether 

it is currently 

used.  

P7 
biomass 

energy 

Forests and fallows supply 

firewood.   
SES itself 4 4 

Firewood is still 

the main source 

of energy for 

local people.  

Bamboo 

plentiful 

P8 transport 
Used by riverside villages 

for short-distance travel.   

Watersheds 

above SES 
1 5 

Now roads and 

motorbikes used 

more 

Regulating Services 

R1 

carbon 

fixation/ 

storage 

Shifting cultivation 

involves frequent burning 

of vegetation and some 

forest clearance 

SES itself 1 1 

People are 

unlikely to 

perceive 

importance of 

this ES.  SES 

generates more 

GHG than it 

fixes.  

R2 

water 

quality 

maintenan

ce 

Degraded swidden 

landscape suffers erosion 

which has negative 

impact on water quality 

SES itself 2 2 

SES has a 

negative impact 

on water 

quality; but 

water quality still 

relatively high.  

R3 

air quality 

maintenan

ce 

Smoke from swidden 

burning and dust from 

fallow land affects air;  

SES itself 1  

SES has negative 

impact on air 

quality, but 

otherwise air 

quality high  

R4 
climate 

buffering 

Forests can provide 

favourable 

microclimates for 

adjoining fields, but this is 

diminished by degraded 

nature of forest, and 

uninterrupted swidden 

SES itself 2 1 

Insufficient forest 

to make a 

significant 

impact 



 

 

No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking Imp 
Con

d 

landscape 

R5 

pest and 

disease 

control 

Unclear  SES itself - - unclear 

R6 

waste 

recycling/ 

detoxificati

on 

Much waste 

biodegradable.  Few 

toxic substances used.  

So service not needed. 

SES itself 1 3 

Degraded 

ecosystems will 

have limited 

capacity for this 

R7 
physical 

protection 

Forests provide 

protection from hot 

winds in certain 

locations.   

SES itself 1 2 

Probably only in 

fields close to 

the forest  

R8 
control of 

water flows 

Limited forest cover, limits 

water retention in 

watershed; narrow valley 

limits flood control.   

River levels have 

declined in the last few 

years 

SES itself 1  

Could be 

improved  

R9 

control of 

sediment 

flows 

Unclear  SES itself -  

SES has little 

capacity to 

moderate 

sediment flows 

already in 

watercourses 

Supporting services 

S1 
carbon 

cycling 
  0  

 

S2 

Photosynth

esis/ 

primary 

production 

Agricultural SES 

livelihoods dependent on 

this  
SES itself 5 3 

Dependent on 

primary 

production  

S3 
nutrient 

cycling 

The fallow cycle is now 

reduced to 5 years, 

compromising this 

ecosystem service 

SES itself 1 3 

 

S4 
soil 

formation 

Dependence on 

agriculture, low level use 

of fertilisers means  

SES itself 5 1 

The fallow cycle 

is now reduced 

to 5 years, 

compromising 

this ecosystem 

service 

S5 
water 

cycling 

Integrity of water cycle 

not important at this 
 - - 

 



 

 

No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking Imp 
Con

d 

scale 

S6 pollination 

Hill rice and maize wind 

pollinated; cassava not 

needed; bananas bat 

pollinated.   

SES itself, 

watershed 

natural forests 

in other SESs 

2 3 

New economic 

crops may 

require 

pollinators, so 

good to ensure 

healthy 

populations    

S7 
seed 

dispersal 

Not important for crops 

currently cultivated and 

wild foods used 

SES itself, 

watershed 

natural forests 

in other SESs 

1 3 

Most crops are 

planted by 

farmers, natural 

seed dispersal is 

of limited 

importance for 

this SES 

Cultural-spiritual 

C1 
religious-

spiritual 
Enquiry needed  

    

C2 

recreation, 

sports, 

ecotourism 

Unlikely 

    

C3 
science, 

education 
Unlikely  

    

C4 

historical/ 

nation 

building 

Unlikely 

    

C5 

relaxation/ 

mental 

health 

Enquiry needed 

    

C6 

aesthetics/ 

artistic 

inspiration 

Enquiry needed  

    

EbA measures would assist in restoring some of these services:  

 Improved fallow management to enhance nutrient cycling and soil 

formation.   

 Improved soil fertility management in cropping system (contour terraces, etc) 

 Plantation of long rotation perennial crops to supplement swidden crops   

 Restoration and sustainable management of indigenous forest to enhance 

availability of resources on which people still depend. 

 Identification and protection of small watercourses for domestic water supply 

in settlements away from river.   

 Managing the bamboo resource for income generation.  

2 .5 .  C l ima te  and  C l ima te  Cha nge  



 

 

Rainfall is from 2,000-3,000mm/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 Quang Binh is provided in Table 5.5.  

Table 5.5: Summary of Climate Information for Meteorological Stations in 

Quang Binh 

Climatic 

Descriptors 
Tuyen Hoa Ba Bon Dong Hoi 

Annual Mean Temp. 23.8oC 24.3o+C 24.6oC 

Lowest Temp. 5.9oC (Jan) 7.6oC 7.7oC (Jan) 

Highest Temp. 40.1oC 40.1oC 42.2oC 

Annual Mean 

Rainfall 
2,266.5mm 1,932.4mm 2,159.4mm 

No. of rain days per 

year 
159 days 130 days 135 days 

Highest Rainfall per 

day 
403mm 414mm 415mm 

No. of dizzle days 

per year 

18 (Jan, Feb, 

Mar) 
9.3 (Nov) 17 (Dec) 

Av. Air humidity 84% 84% 83% 

Av. Minimum 

humidy 
66% 67% 68% 

No. of foggy days 47 (Jul, Aug, Sep) 20 (Sep, Oct) 13.8 (Sep, Oct) 

Air evaporation 1,031mm 1,035mm 1,222mm 

Source:  Ministry of Culture, Sport and Tourism (2014) Phong Nha - Ke Bang National 

Park. Renomination 



 

 

In Table 5.6, the impact of predicted changes in the climate (exposure and sensitivity) on this SES is explored.   

Table 5.6: Vulnerability of upland ethnic minority swidden cultivation to predicted climate change 

CLIMATE CHANGE 

RISKS  
Exposure 

Explanation 

(E ) 
Sensitivity Explanation (S) Impact AC 

Explanation 

(AC) 
Vulnerability 

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 die in prolonged 

heat, particularly 

combined with drought 

and the desiccating Laos 

wind 

5 

2 

 

Remote from 

extension 

services and 

markets. 

Lack of 

livelihood 

alternatives, 

resources, 

knowledge, 

organisation 

for 

adaptation. 

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 

PRECIPITATION (RAINFALL) 

Higher rainfall in 

rainy season;  

Rainfall in Summer 

will increase  

4 

2050:  + 3-

5% 

2100:  +7-9% 

4 

Heavy rain can cause 

flash floods, and 

landslides and erosion on 

steep slopes  

4 

2 

 

4 

Dry season will be 

drier. Rainfall of 
5 

2050:  - 5% 

2100:  -8-
5 

Drought causes rice, 

maize, vegetables crop 
5 

Farmers are 

increasing 
5 



 

 

CLIMATE CHANGE 

RISKS  
Exposure 

Explanation 

(E ) 
Sensitivity Explanation (S) Impact AC 

Explanation 

(AC) 
Vulnerability 

Spring will decrease  10% failures  the 

proportion of 

cassava 

planted 

(coping 

strategy) 

Number of Dry days 

will increase  
5 

2050:  17-20 

days 

2100:  14-19 

days 

Over 

baseline of 

188 dry days 

5 

Rain-fed upland 

agriculture, especially 

rice and maize is very 

sensitive to drought, 

decreasing production 

and eventually killing 

crops 

5 2  

STORM/ WIND/ 

TYPHOON 

Higher speed 

(intensity)/ stronger 

Difficult to forecast the 

storm frequency 

Storm season will 

come later 

3 

 Currently 1 

big storm 

every 2 yrs 

 Heavy rains 

accompan

y wind 

 Storm 

winds 

weaker 

when they 

reach the 

mountain  

4 

Many houses and roofs 

cannot withstand storm 

winds (vis 2010 storm 

experience).   

Flash floods along smaller 

rivers  

erosion on exposed 

slopes  

3 3 

Government 

usually 

provides 

support for 

storm 

damage to 

housing 

3 

SEA LEVEL RISE 

not relevant  
1 

  
1 

 
1 5 

 
1 

  4.0   4.1   4.0 2.7   4.0 
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2 .6 .  Ex ten t  and  re la t ive  imp or ta nce  of  the  S ES :   

Although swidden cultivation was once widely practised by ethnic minorities in the 

uplands, government campaigns for sedentarisation and permanent cultivation that 

began in the late 1960s mean that, by now, many minority groups have been 

resettled and assimilated into the Kinh cultural and economic mainstream, and 

practise paddy rice cultivation and/or mixed farming and forestry, depending on 

location and the particular group. According to the strategic management plan for 

PNKB, about 2,000 of Quang Binh’s remaining 5,000 ethnic minority families still 

practise swidden cultivation.    

Main centres of ethnic minority distribution are shown on Figure 5.3.   

Figure 0.3: Distribution of Ethnic Minority Settlements in Quang Binh 

 

In Minh Hoa district, the Chao La border area development project has brought 

improved roads, more traffic and commerce and greater integration with the Kinh. 

Here, many ethnic minority households still practise swidden cultivation of hill rice, 

cassava and maize, although paddy cultivation has also been introduced. Acacia 

plantations are also widespread and some forest land has been allocated to 

households. In Truong Hoa, Sach and Rut villages are not allowed to practise 
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swidden.  They no longer cultivate subsistence food crops, but plant acacia and 

pine on their old swiddens, and maize, cassava and peanuts in the valley. They to 

gather non-timber forest products and engage in illegal logging from the natural 

forest. 

In Quang Ninh and Le Thuy districts the upland communes are home to many 

settlements of Van Kieu people, mostly located within a short distance of the Ho Chi 

Minh Highway. Agricultural land is severely limited and the SFE has not made much 

forest land available to communities.   

The Chut people are considered the most traditional of the region’s ethnic 

minorities.  Numbering only about 3,000 people, they are found in a small area 

including parts of Minh Hoa, Tuyen Hoa, and neighbouring Huong Khe District of Ha 

Tinh province.   

  3 . CON CLUS IO N

If the government permitted a study, Thuong Trach would be a very suitable site for 

a micro-level assessment. As an upland valley bordering PNKB and Laos, its 

boundaries are clearly delimited. Households suffer high levels of poverty, are 

heavily dependent on natural resources and ecosystem services for their livelihoods 

and they are already suffering hill rice crop losses from exceptional heat, drought 

and landslides. Settlements are far from the district headquarters and associated 

services, thus information and support to enhance adaptive capacity is limited. The 

military provides some support, but this can undermine peoples’ initiative.   

EbA interventions might include soil conservation measures, other drought resistant 

crops, forest enrichment with native species, management of the bamboo that 

regenerates naturally, to diversify livelihoods. 

GOOGLE EARTH PHOTO 
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PHOTOS 

 

Steep slopes (> 25%) are cultivated, without any soil conservation /moisture retention 

measures. 

 

View northeast across EM upland fields to karst of PNKB National Park. Here, 

red/yellow soils derived from schist or sandstone predominate and slopes exceed 

25%. Matrix of fields and old fallow. Bamboo is abundant. Acacia is not. 
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Village 59 in Thuong Trach 

  



 

29 
 

ANNEX 5 . I IB :  SES  DES CRIPT IONS  -  QUANG BINH 5B  

Name: 5b Kinh smallholder inland valley or transition paddy cultivation + tree 

crops (acacia, citrus, rubber, tea) + field crops 

Example:  Thuan Hoa commune, Tuyen Hoa district, Cu Nam commune, Bo Trach 

district and Le Ninh town, Le Thuy district  

 1. ABSTRACT/SHORT DESCR IPT ION/KEY  DESCRIPTORS   

1 .1 .  Ec o log ica l  

This SES occupies a transition area of valley floors and lower slopes leading to hilly 

areas. Formerly it would have been lowland moist evergreen broadleaf forest but it 

has almost entirely been converted to an agricultural landscape 

1 .2 .  S oc ia l  

This SES is occupied by Kinh smallholders 

1 .3 .  Ec on omic  

Key crops are rice, other field crops and tree crops including citrus, rubber and tea 

 2. FULL  DESCRIPT ION  

2 .1 .  Loca t ion ,  Top ograph y ,  Ec o log y   

This SES is found at the inland margins of the coastal flood plain and along broader 

inland valleys, in three river systems in Quang Binh Province. There are two areas of 

rolling hills just inland of Quang Binh’s narrow floodplain, a large area west of Dong 

Hoi in the Dinh River watershed, and another in the south, inland of the province’s 

main rice growing area in Le Thuy and Quang Ninh, west of the Kien Giang River. In 

the Giang river system the SES is found in areas including Huong Hoa, Thanh Thạch, 

Thanh Haa, Kim Hoa, Thuan Hoa, Dong Le (town), Thach Haa, Duc Hoa, Mai Hoa, 

Tien Hoa, Canh Hoa, Van Hoa and Cao Quang communes. In the Dinh River system 

it is found in Le Ninh town, Pha Thuy, Mai Thuy, Truong Thuy, Van Thuy and Thai Thuy 

communes, and in the Con River system it is found in Cu Nam, Van Trach, Tay Trach, 

Hoa Trach, and a part of Nam Trach communes. 

The majority of the SES is in lower altitudes, above 10 m but below 200m, with low 

and small hills separated by small valleys, creating a very irregular pattern.  The 

valley bottoms vary in width and topography - with different proportions of paddy 

land, and terraces for field crops. Most of the valleys are flanked by slopes > 25%. 

Except where the valleys border protected areas, the lower slopes are converted to 

tree crops. Some intact (but degraded) lowland moist evergreen broadleaf forest 

remains in places above the limits of this SES. The highest areas are in the upper 

watersheds of short Gianh River tributaries in Minh Hoa District.  

Using Le Ninh as an example, Le Ninh town is located in Le Thuy district, in an area 

originally managed by Le Ninh state farm since 1966. It consists of a combination of 

flat land in valley bottoms and sloping land in the transitional area between the 

valleys and hilly areas, ranging from elevations of less than 10m asl. In the valleys to 

25-50m on the slopes. This area has 3 main soil types: fluvisols derived from Sao Vang 
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River; acrisols, and ferrasols. Formerly it would have supported lowland moist 

evergreen broadleaf forest, but the land has now been converted to agricultural 

use, and is currently used for growing paddy rice, as well as tree crops (citrus, rubber, 

acacia, tea) and mixed farming. 

2 .2 .  S oc ia l  p r o f i le   

Paddy cultivation is largely a Kinh practice, so this SES is dominated by the majority 

group.  However, and undetermined number of households in the more assimilated 

ethnic minorities so also plant some paddy. Poverty levels in most of the communes 

of this SES are low (< 10% of households).  At higher elevations, like Kim Thuy 

commune in Le Thuy District, the poverty levels increase to 20 - 50% of households. 

Typically, the more diverse the planting and other livelihood activities, the better off 

the household. Le Ninh town has a population of more than 6,000 Kinh people on a 

total area of 1,135ha.  

2 .3 .  Ec on omic  p ro f i le   

Agriculture is the dominant activity in this SES. It incorporates paddy, annual field 

crops and tree crops, but the proportion of each will vary substantially from 

household to household, as will the particular crops planted. The main crops are rice 

as well as acacia, rubber, oranges, mangoes, tea, pepper, cassava, maize, sweet 

potato and vegetables. Other livelihood activities include livestock rearing. Pigs are 

the most important livestock species in the province and contribute over 2 billion 

VND to the economy, but cows and chickens are also common and raised for 

domestic use and sale.       

Paddy fields may be irrigated by small reservoirs in the adjacent hills, ln some cases, 

one crop of rice is planted, followed by another short-rotation field crop. The most 

important field crop in this area is peanuts, but maize and cassava are also planted, 

as well as some vegetables. The main crop rotations in the area are spring rice - 

early summer rice; spring rice - early summer rice and winter crop; spring peanut - 

other upland crops (like onion, maize) 

What is planted also varies with land elevation changes. The higher elevation and 

sandy soils are suitable to upland crops such as peanuts, maize, and onion, while 

medium elevation areas are suitable more intensive cultivation (may have 3 harvests 

per year - rice - rice - winter crops) and low elevation areas are normally used for 

rice only. 

There has been a lot of changing of rice cultivation patterns over time. Previously, 

winter spring rice (with duration of 180 days) was the key crop - seedlings were 

produced in late November, transplanted in January and harvested in June, but 

now this has shifted to late spring season with short duration rice varieties that are 

sown in early February, transplanted in late February and harvested in June. Summer 

rice planting has also changed from using very long duration varieties (with photo-

period sensitivity that only ripens with short daylight hours in Autumn-Winter to early 

summer season. 
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Fluvial soil along valley floors is most suitable for planting rice and some other annual 

crops such as maize and peanuts as well as winter crops like potato, sweet potato 

and vegetables. The hilly areas are planted many upland crops and perennial 

crops. Normally Acrisol soils are used for planting cassava, maize, acacia and tea, 

while Ferrasols are used for planting citrus and rubber).  

Since the 1990s, forest land has been allocated to households in Quang Binh, and 

much of this is under acacia, grown on short-rotation for wood chips. More recently, 

rubber has been promoted, and now some 18,000ha has been planted across the 

province, making it the most important tree crop in Quang Binh, both by area and 

value. Though a significant proportion of the planted area is under 5 major 

companies, approximately half of the total amount is grown by smallholders in this 

SES. Many rubber plantations were seriously damaged by storms in 2013.  

 3. ECOSYSTEM SERVICES  

This SES is highly dependent on ecosystem services from other SESs, especially 

upstream watersheds and natural forests which are a source of water supply, and 

some physical protection, as well as pollination and pest control services of varying 

importance (depending on distance away from the forest). Tree crop plantations in 

this SES, while not being natural ecosystems, nevertheless can provide some types of 

beneficial ecosystem services including provision of some building materials and 

fuel-wood, as well as nitrogen-fixation in soils by acacia and some protection from 

erosion (although this is reduced by the short-term harvesting rotation cycle of the 

plantations. 

EbA interventions in this SES, to maintain or improve ecosystem services could 

include: 

 Increasing the diversity of species used in tree plantations (this would also 

increase diversity of animals and plants that can live in the plantation, and will 

increase natural pollination and biological pest control services); 

 Increasing the duration of the harvest cycle for acacia (this will improve the 

soil fertility and soil erosion protection services); 

 When harvesting tree crops leave some tress standing along the edges of 

rivers and streams (this will improve the water supply and water quality 

services). 

Investigate possibility of group certification for FSC for smallholders (this will provide 

an incentive to increase duration of harvest cycle - see above) 

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

assessment, based on local stakeholder perceptions.  
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Table 5.7: Ecosystem services important to people in Kinh smallholder 

No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 

The small amount of any 

natural ecosystem 

remaining in this SES does 

not directly provide any 

food for people living in this 

SES 

Some fish, crabs, frogs etc. 

may be collected from the 

rice fields 

Fodder/food for animals  

SES itself 1 

The amount of this wild 

food may not be so 

important to the 

community 

P2 Water 

Most of the water for 

people’s daily life and 

production activities in this 

SES is provided by rivers, 

streams and springs 

originating from uphill 

forests 

Watershed 

natural 

forests in 

other SESs 

5 

Rains can provide some 

water but rivers, streams  

and springs are still the 

main source of water for 

people and production 

activities in this SES 

P3 Medicines Unclear/Unimportant  0 

There is no clear 

evidences of using wild 

medicines in this SES 

 

P4 Fibres Unclear/Unimportant  0 

There is no clear 

evidences of using wild  

fibres in this SES 

P5 
Building 

materials 
 

Watershed 

natural 

forests in 

other SESs  

1  

P6 Water energy Unclear/Unimportant  0 

There is no evidence of 

water energy being  

used in this SES 

P7 Biomass energy  SES itself 3 

Firewood from 

plantations is an 

important source of fuel 

for cooking and heating 

in this SES 

P8 Transport  Unlikely/Unimportant  0  

Regulating Services 

R1 
Carbon fixation 

/storage 

Communities do not benefit 

directly from this service  
SES itself 1 

This service is not really 

important to people and 

production activities in 
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No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

this SES 

R2 
Water quality 

maintenance 

Forests reduce amount of 

sediment in water flows, 

filter pollutants and improve 

water quality 

Watershed 

natural 

forests in 

other SESs 

4 

Water quality affects 

directly people’s health 

and crop productivity 

R3 
Air quality 

maintenance 
Unclear  0  

R4 
Climate 

buffering 

Forests can provide 

favourable microclimates 

for rice fields and tree farms 

Watershed 

natural 

forests in 

other SESs. 

Plantations in 

this SES can 

also provide 

this service 

to some 

extent 

3 

Agriculture crops are 

vulnerable to climate 

change. Since the 

climate gets hotter and 

hotter in recent years, 

with a large enough 

area , tree crops  in this 

SES could help to reduce 

its impact on crops 

cultivated in/near to 

plantations, although this 

is not a natural 

ecosystem service 

R5 
Pest and 

disease control 

The forest is a source of 

insects that can perform 

biological pest control in 

nearby fields, and of 

insectivorous bats that 

control mosquito and other 

harmful insect populations 

Watershed 

natural 

forests in 

other SESs 

2 

Watershed natural forests 

provide this service but 

they are located quite 

far from fields, thus the 

effectiveness of pest 

control is reduced 

R6 

Waste 

recycling / 

detoxification 

Unclear    

R7 
Physical 

protection 

Forests provide protection 

against soil erosion, hot 

wind, landslide to downhill 

fields and farms 

Watershed 

natural 

forests in 

other SESs 

4 

Plantations provide some 

services to all agricultural 

crops, although they are 

not the same as the 

original natural 

ecosystem 

R8 
Control of 

water flows 

Forest acts like sponges: 

soaking up water in rainy 

season and realising water 

in dry season, regulating 

water flows 

Watershed 

natural 

forests in 

other SESs 

3 

This services Indirectly 

affects crop productivity 

in the valley but  

provide some services to 

transitional area 

although they are not 

the same as the original 

natural ecosystem 

R9 Control of  Within the 2  
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No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

sediment flows SES itself 

Supporting services 

S1 Carbon cycling Unlikely/Unimportant  0  

S2 

Photosynthesis, 

primary 

production 

Unlikely/Unimportant  0  

S3 Nutrient cycling 
Acacia is a nitrogen-fixing 

species 
 1  

S4 Soil formation Unlikely/Unimportant  0  

S5 Water cycling Unlikely/Unimportant  0  

S6 Pollination 

While natural forest may be 

far from the agricultural 

fields, some wild insect and 

bat pollinators can still 

survive in the agricultural 

landscape 

SES itself  3 

With the exception of 

some citrus species and 

mangoes, most of the 

crops grown in this SES 

do not require insect or 

bat pollination 

S7 Seed dispersal 

Birds, rats, squirrels, civets, 

monkeys, gibbons and 

other species facilitate seed 

dispersal from the forest but 

this is of no real value in this 

SES 

SES itself, 

watershed 

natural 

forests 

1 

Most crops are planted 

by farmers, natural seed 

dispersal is of limited 

importance for this SES 

Cultural services 

C1 
Religious-

spiritual 
Unclear  0 

Very few King 

households  

C2 

Recreation, 

sports, 

ecotourism 

Forest provide landscape 

beauty as bases for 

ecotourism 

Neighbourin

g natural 

forest SESs 

1 

Upland landscape 

beauty attracts tourisms 

to visit, providing some 

extra income to ethnic 

minority depend on 

distance from remaining 

natural forests 

C3 
Science, 

education 

The agro-ecologial system 

may provide opportunities 

for scientific research and 

educational activities 

SES itself 1 

This service seems not to 

be very important to 

communities than it does 

to scientific communities 

C4 
Historical / 

nation building 
Unlikely/Unimportant  0  

C5 
Relaxation/me

ntal health 
Unlikely/Unimportant  0  

C6 

Aesthetics 

/artistic 

inspiration 

Unlikely/Unimportant  0  
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  4 . CL IMATE  AND CLIMATE  CHANGE

Average rainfall varies from 1,800-2,300 mm/year depending on different 

topological conditions. The main rains fall from Jun to Sep, though there is usually 

some drizzle from Mar to 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 - Jul. The winds are getting 

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

from Oct to Feb, but only February is actually cold.  A summary of climate 

information is provided in Table 5.8.  

Table 5.8: Summary of Climate Information in Tuyen Hoa, Ba Don and Dong Hoi 

Meterologial Stations in Quang Binh 

Climatic 

description 
Unit 

Tuyen Hoa 

station 

Ba Do 

station 

Dong Hoi 

station 

Annual mean 

temperature 
oC 23.88 24.46 24.58 

Lowest 

temperature 
oC 12.83 14.23 

14.09 

Highest 

temperature 
oC 38.18 37.54 

37.36 

Annual mean 

rainfall 
mm 2293.1 1992.5 

2173.5 

No. of rain days 

per year 
Day 69 61 

67 

Highest rainfall per 

day 
Mm/day 665 630 

657 

No. of drizzle days 

per year 
day - - 

- 

Annual 

evaporation 
mm 963.4 1005.7 

1,212.4 

Av. Air humidity % 84 83 83 

Av. winspeed m/s 1.5 1.5 1.5 

Sunshine hour h/year 1510.3 1808.1 1,821.2 

No. of foggy days day 16 15 15 

Cloundy day day 7.6 7.6 7.6 

Total solar 

radiation  
kcal/m2 109.2 120.8 

108.0 

Source:  Department of Science and Technology management (DOST, 2013) 

 



 

36 
 

Figure 0.4: Four Climate zones of Quang Binh 

 

Notes:  

 The North delta: Blue 

 The South delta: Green blue zone 

 The North mountain: Pink zone 

 The South mountain: Yellow zone 
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Table 5.9: Exposure and sensitivity SES 5c to predicted climate change 

 

 
Exposure Explanation (E) Sensitivity Explanation (S) 

TEMPERATURE  

Hot season will be hotter 

and longer; will increase 2 - 

2.5 degree C in 2050, 3.6 

degree in 2100 

4 

  Temperature increase cause 

shorten crop duration, shorten of 

hydrate carbon synthesis, reduce 

crop yield 

 More disease and new diseases 

 Impact on flowering, polling, 

evapotranspiration and hydrate 

accumulation process 
4 

 More evaporation & evapotranspiration, crops 

require more water, strongly impacts on 

metabolically processes 

 All terraces rice and Hilly land planting tree crops 

facing with drought more frequency 

Risk of more disease and new diseases 

 Impact on flowering, polling, evapotranspiration and 

hydrate accumulation process; This SES occupies 

large land use area of QB and impact to livelihood 

of 1/3 households of the province. 

 Change micro climate and change crop grow rate 

and crop distribution; many change of landuse, 

change of crop rotation, change of plant and 

animal varieties,...may be make more sensitivity. 

Number of Dry days 

increase, Number of hot 

days > 35oC also increase 

4 

 High risk for crop tolerate with 

short dry time 

 Soil moisture go down below 

wilting point, plant die 

 Reduce crop yield when drought 

period coincide with tellering and 

flowering period 

5 

 Drought will be more often damaging crop 

 Small reservoirs will be emptied before rain season, 

spring season will be lack of irrigation water 

 Need payment more for irrigation 

Temperature will increase 

faster and earlier in Spring 

4 

 Tree crops will start earlier 

 Some tree crops will not suitable 

 Some vegetable and temperature 

crops will not be suitable 

3 

 Tree crops have sensitive with early season 

 Rice also sensitive with early season and normally 

have very low yield in warm spring rice 

 Many crops will not be suitable to new climate 

conditions 
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Exposure Explanation (E) Sensitivity Explanation (S) 

PRECIPITATION (RAINFALL) 

Higher rainfall in rainy 

season; Rainfall in Summer 

will increase 5 - 10%  in 2050; 

No. heavy rains (>50mm) 

increase  

3 

  Higher rainfall is good for crop 

production 

 
3 

  Crop grow better 

 More rainfall during flowering time may rotten pollen 

of fruit tree 

 More rainfall during rainy season may cause nutrient 

leaching and erosion on hilly land and terraces rice, 

lack nutrient at the end of season 

Dry season will be drier, 

Rainfall of Spring will 

decrease 4 - 9% in 2050 

5 

 Drier dry season has strong impact 

to tree crop because tree crop 

grow very slowly 

 Drier dry season may lead to 

longer drier period, associated 

with soil moisture content drop 

below wilting point, some crop die 

 Need more irrigation, increase 

cost 

4 

 Soil will be degraded, lower productivity 

 Some crops may not suitable and farmer have to 

change crop and crop calendar 

 May cause some delay growing during very low soil 

moisture content 

STORM/ WIND/ TYPHOON 

Higher speed (intensity)/ 

stronger 

Difficult to forecast the 

storm frequency 

Storm season will come later 

3 

 Small storm (weaker level 7) may 

not impact tree 

 Strong typhoon may break tree 

(i.e. extreme typhoon in 2013 

break a lot of rubber) 

 

3 

 Later storm season may impact on mature periods of 

fruit trees 

 Later storm season may associated with later rainfall, 

good for tea and fruit tree 

 monoculture such as rubber, acacia, pepper, 

cashew plantation may be make more sensitivity 

from CC 

SEA LEVEL RISE 

Increased 3mm/year in last 

20 years  

Would be increase 1m in 

2100 

1 

 These area is deeply in mainland, 

so not impacted by sea level rise 

 1 

 Not impact on this land use 
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 5. EXTENT  AND RELATIVE  IMPORTANCE  OF  THE  SE S  

Some aspects illustrating the relative important of this SES are: 

 This SES is quite important for producing food (both rice, and non-rice annual 

crops) contributing to local food security and a stable economy.  

 There is a quite large area of gardens and mixed tree crops in this SES 

contributing to the farmers’ income  

 This SES helps to prevent soil erosion from upstream hilly areas into the river 

systems, especially agriculture on river terraces that can stop overland flow 

and capture sediment from soil erosion processes 

 There are a lot of river branches that alluviate annually, creating very fertile 

soils and yielding very high quality agro-products 

 Much of the land in this SES is situated near to rivers, providing easy 

opportunities for irrigation, which together with the fertile soil, helps maximize 

crop production 

 Many of the rivers also provide opportunities for water transportation - good 

to transport materials and products to and from markets. 

5 .1 .  Loca t ions  

Located along three river basins in areas under 200m elevation at floodplain margins 

and low hills. 

5 .2 .  Appr ox imate  e x ten t   

About 101,859 ha 

 6. CONCLUSION 

This SES is quite important for ensuring sure food security of the people living along 

river systems. It has very high potential of producing non-rice annual crops and 

industrial crops and fruit trees, which can improve farmer incomes in the future. The 

SES needs to be invested in, to enhance income and living standards and create 

more jobs without further degrading the environment because this present mixed-

farming form of agro-ecological system may be more sustainable than other more 

intensive forms of farming and industrial tree crop production occurring in Quang 

Binh.   
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Figure 0.5: Location of SES 5b and SES 6b 

  

 

Figure 0.6: Le Ninh town on the map of Quang Binh province 
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Figure 0.7: Le Ninh town including rice land and other upland crops, especially 

rubber 
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A N N E X  5 . I I C :  S E S  D E S C R I P T I O N S  -  Q U A N G  B I N H  5 C  

Name: 5c Kinh Commercial Rubber Plantations 

Example:  Viet Trung company, Le Ninh company, Cu Nam commune, Bo Trach 

district and Le Ninh town, Le Thuy district  

 1 . AB STR ACT/SHOR T  DESC R I PT IO N/KEY  DESC R I PTO RS  

1 .1 .  Ec o log ica l  

Lowland forest < 700m, inland flat and lower hilly land in transitional areas at flood 

plain margins, suitable for rubber plantation 

1 .2 .  S oc ia l  

Primarily Kinh commercial rubber estate.  

1 .3 .  Ec on omic    

Key crops, economic activities (focusing on the one this description is about, then 

any supplementary activities). Dominated by rubber plantation 

1 .4 .  T rends  

Rubber plantation are a relatively new industrial crop for Quang Binh 

1 .5 .  C l ima te  chan ge  th r eats  

Drought - reliant on rainfall and some small-scale irrigation 

 2 . FULL  DESC R I PT IO N  

2 .1 .  Loca t ion ,  Top ograph y ,  Ec o log y   

EXAMPLE: Le Ninh town representative 

Le Ninh enterprise is located in Le Thuy district, occupying a range of elevations from 

less than 10m asl (valley flood plain) to hills of 50m+ The area has 3 main soil types: 

Fluvisols derived from Sao Vang Rver, Acrisols and Ferrasols.   

Rubber is an upland industrial crop growing in hilly areas, especially on the low hills 

that are transitional between flood plains used for food crops and the mountainous 

areas. Most of the soils in Quang Binh where rubber grows are Cambisols, Acrisols 

and Ferrasols, and some farmers also grow rubber on Arenosols.  

Of these soil types suitable for rubber, Ferrasols are also good for fruit trees as citrus, 

while Acrisols are widely distributed over the hilly areas of Quang Binh.  

2 .2 .  S oc ia l  p r o f i le   

More than 30 villages in 23 communes depend on this SES.  

2 .3 .  Ec on omic  p ro f i le    

Key crops, economic activities. Rubber was first introduced into western Quang Binh 

in 1960. Since 1984, rubber has been planted continuously in Quang Binh, but at a 

time when food security was of paramount importance, it was not prioritized and 



 

43 
 

was planted mainly in state farms replacing low productivity forest and other 

industrial crops with low value. After 1997 (the first land allocation time) rubber 

cultivation expanded rapidly across 6 districts of the province as smallholder farmers 

recognized it provided a good and consistent income (at least until recent global 

rubber price declines in 2014-2015). 

Together with small-holder rubber, there are now 5 main large farms cultivating 

rubber - Viet Trung company with total area of 3,000ha; Le Ninh company with area 

of 1,727ha; Long Dai company with 1,522ha; North Quang Binh Company with 

362ha; and multi-battalion number 79 with 760ha. Plantation area grew very quickly 

from 3,900ha in 1996 to 7,672ha in 2005, 14,086ha in 2010 and 17,980ha in 2014 (Table 

5.10).   

Table 5.10: Area, Yield and production of rubber over years 

Unit 1996 2001 2005 2010 2012 2014 

Plantation area (ha) 3,931.4 6,150.3 7,671.9 14,086  17,980 

Area of harvesting rubber 

(ha) 
ND ND 2,887.3 5,573.7 6,677.6 ND 

Average yield (ton/ha) ND ND 0.9 0.99 0.96 ND 

Total dry latex production 

(ton) 
ND ND 2,585.0 5,529.9 6,423.1 ND 

ND: no data 
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Table 5.11: Rubber plan to 2015 

No District 

Plantatio

n area 

to 2015 

Plantatio

n area to 

2010 

Rubber plantation in period 2011-2015 

Total 
201

1 

201

2 

201

3 
2014 2015 

18,086 14,086 4,000 900 940 790 640 640 

1 Dong Hoi 

city 

194 94 100    50 50 

2 Le Thuy 4,311 2,311 2,000 500 500 400 300 300 

3 Quang 

Ninh 

452 152 300 100 50 50 50 50 

4 Bo Trach 10,845 10,245 600 150 150 100 100 100 

5 Quang 

Trach 

516 316 200 40 40 40 40 40 

6 Tuyen Hoa 800 400 400 100 100 100 50 50 

7 Minh Hoa 968 568 400 100 100 100 50 50 

Rubber variety 

Rubber is considered as a suitable crop for Quang Binh as well as other central 

coastal provinces. The Rubber Research Institute has recommended the PB235, PB 

255, PB260, Rrim600 and Rrim712 varieties are suitable to Quang Binh’s soil and 

climate conditions. 

Rubber is planted province-wide in both smallholder and large farms but there are 

only 8 enterprises doing rubber latex processing, of which two are large scale - Viet 

Trung and Le Ninh companies (they were State Enterprises in the past and have a 

capacity of 3500 ton of dry latex per year. The others enterprises and companies are 

Lan Thanh company, Viet Trung - Bo Trach, Truong Sinh (Dong Hoi), Huy Toan (Dong 

Hoi), Thanh Long, and Nguyen Van Diem, having capacity of between  100 to 300 

tons of dry latex per year. 

Rubber yield and quality has been increasing over the years, but more so from the 

big companies with high yields of 1.3 to 1.5 tons of dry latex/ha (depending on 

variety, planting intensity and other inputs), while smallholder rubber farmers’ yield is 

somewhat lower as they have limited access to technology, investment and other 

support. Most labour working on rubber farms is unskilled but the larger companies 

also employ skilled technicians. 

 3. ECOSYSTEM SERVICES  

This SES is highly dependent on ecosystem services from other SESs, especially 

upstream watersheds and natural forests which are a source of water supply, and 

some physical protection, as well as pollination and pest control services of varying 

importance (depending on distance away from the forest). Tree crop plantations in 

this SES, while not being natural ecosystems, nevertheless can provide some types of 

beneficial ecosystem services including provision of some building materials and 
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fuel-wood, as well as nitrogen-fixation in soils by acacia and some protection from 

erosion (although this is reduced by the short-term harvesting rotation cycle of the 

plantations. 

EbA interventions in this SES, to maintain or improve ecosystem services could 

include: 
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Table 5.12: Ecosystem services important to people in Kinh Commercial Rubber 

Plantations in Hilly Areas 

No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking 

Provisioning Services 

P1 Food 

The small amount of 

any natural ecosystem 

remaining in this SES 

does not directly 

provide any food for 

people living in this SES 

SES itself 1 

Only rubber is grown 

in the SES 

P2 Water 

Most of water for 

people’s daily life and 

production activities in 

this SES is provided by 

rivers, streams and 

springs originated from 

uphill forests 

Watershed 

natural 

forests in 

other SESs 

5 

Rains can provide 

some water but 

rivers, streams  and 

springs are still the 

main source of 

water for people 

and production 

activities in this SES 

P3 Medicines Unclear/Unimportant  0 

There are no clear 

evidences of using 

wild medicines in this 

SES 

 

P4 Fibres Unclear/Unimportant  0 

There are no clear 

evidences of using 

wild  fibers in this SES 

P5 
Building 

materials 

Rubber stems after 

harvesting period can 

provide wood for 

minor works of local 

households, and for 

furniture 

SES itself 1 

Wood produced by 

this SES is mostly for 

both commercial 

purpose and 

building 

P6 Water energy Unclear/Unimportant  0 

There is no evidence 

of water energy 

being  used in this 

SES 

P7 
Biomass 

energy 

Plantations provides 

firewood to local 

people through 

pruning of branches 

and collection of 

dry/dead branches 

SES itself 3 

Firewood from 

plantations is an 

minor source of fuel 

for cooking and 

heating in this SES, 

only during cleaning 

rubber branches 

and dry branches 
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No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking 

P8 Transport  Unlikely/Unimportant  0  

Regulating Services 

R1 

Carbon 

fixation/stora

ge 

Rubber trees can store 

carbon in their 

biomass as the second 

product after 

harvesting period. this 

is of limited important 

to the human and 

economic activities of 

this SES 

SES itself 1 

This service is not 

really important to 

people and 

production activities 

in this SES 

R2 
Water quality 

maintenance 

Rubber plantations 

reduce amount of 

sediment in water 

flows, filter pollutants 

and improve water 

quality 

Watershed 

natural 

forests in 

other SESs 

3 

Water quality affects 

directly people’s 

health  

R3 
Air quality 

maintenance 
Unclear  0 

 

R4 
Climate 

buffering 

Rubber plantation can 

provide favourable 

microclimates for 

other annual crops 

 3 

Agriculture crops are 

vulnerable to 

climate change. 

Since the climate 

gets hotter and 

hotter in recent 

years, with a large 

enough area , 

rubber  in this SES 

could help to 

reduce its impact on 

crops cultivated 

near to plantations, 

although this is not a 

natural ecosystem 

service 

R5 

Pest and 

disease 

control 

Plantation is a very 

minor source of insects 

that can perform 

biological pest control 

in nearby fields, and of 

insectivorous bats that 

control mosquito and 

other harmful insect 

populations 

Watershed 

natural 

forests in 

other SESs 

2 

Rubber plantations 

seem not provide 

this service to other 

crop fields and tree 

crops. 
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No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking 

R6 

Waste 

recycling/ 

detoxification 

Unclear   

 

R7 
Physical 

protection 

Rubber plantations 

provide some 

protection against soil 

erosion, hot wind, and 

landslides to downhill 

fields and farms. The 

plantations themselves 

are protected by 

other forests  

Watershed 

natural 

forests in 

other SESs, 

and the SES 

itself 

4 

Rubber plantations 

provide some 

services to all 

agricultural crops, 

although they are 

not the same as the 

original natural 

ecosystem 

R8 
Control of 

water flows 

Rubber plantation 

acts like sponges: 

soaking up water in 

rainy season and 

realising water in dry 

season, regulating 

water flows 

Watershed 

natural 

forests in 

other SESs 

and The SES 

itself 

3 

This services 

Indirectly affects 

crop productivity 

downstream but  

provides some 

services to 

transitional area 

although they are 

not the same as the 

original natural 

ecosystem 

R9 

Control of 

sediment 

flows 

Plantation trees with 

their strong roots could 

help to reduce soil 

erosion, thus control 

sediment flows in 

streams and springs 

Within the 

SES itself 
2 

Plantations provide 

some services 

although they are 

not the same as the 

original natural 

ecosystem, this 

service will be 

reduced by short-

rotation harvesting 

cycles of tree crops 

and large areas of 

bare soil 

Supporting services 

S1 
Carbon 

cycling 
Unlikely/Unimportant  0 

 

S2 

Photosynthesi

s, primary 

production 

Unlikely/Unimportant  0 

 

S3 
Nutrient 

cycling 
Unlikely/Unimportant  1 

 

S4 Soil formation Unlikely/Unimportant  0  
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No 
Main 

Services 
Description 

Source of 

ecosystem 

service 

Rank 
Justification for 

ranking 

S5 
Water 

cycling 
Unlikely/Unimportant  0 

 

S6 Pollination 

Insects, bats and birds  

from rubber plantation 

scould facilitate 

pollination process in 

crop fieldsnearby 

SES itself, 

watershed 

natural 

forests in 

other SESs 

4 

Insect and bird 

pollination is very 

important for many 

crops but 

effectiveness it 

depends on the 

distance from the 

rubber field to the 

fields. Insect bird and 

bat diversity of 

plantations is lower 

than of natural 

forests so the value 

of the service from 

plantations is lower 

than from natural 

forest 

S7 
Seed 

dispersal 
Unlikely/unimportant 

SES itself, 

watershed 

natural 

forests 

0 

Rubber does not 

require seed 

dispersal 

Cultural services 

C1 
Religious-

spiritual 
Unlikely/unimportant  0 

 

C2 

Recreation, 

sports, 

ecotourism 

Unlikely/unimportant  0 

 

C3 
Science, 

education 

Rubber plantations 

may provide 

opportunities for 

scientific research  

SES itself 1 

This service is not  

important to 

communities in the 

SES 

C4 

Historical 

/nation 

building 

Unlikely/Unimportant  0 

 

C5 

Relaxation 

/mental 

health 

Unlikely/Unimportant  0 

 

C6 

Aesthetics 

/artistic 

inspiration 

Unlikely/Unimportant  0 
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 4. CLIMATE  AND CLIMATE  CHANGE 

Average rainfall is from 1,800-2,300 mm/year. The main rains fall from Jun to Sep, 

though there is usually some drizzle from Mar to May. Heavy rainfall events are 

unusual. The hot dry Lao wind (NW, SW) occurs frequently between Mar and Sep. 

Very hot days are increasingly frequent, especially in the months of May-Jul. The 

winds are getting stronger, to the extent that animas die and houses collapse. The 

weather is cool from Oct to Feb, but only February is actually cold. A summary of 

climate information is provided in Table 5.13.  

Table  5.13: Summary of Climate Information in Tuyen Hoa, Ba Don and Dong 

Hoi Meterologial Stations in Quang Binh 

Climatic description Unit 
Tuyen Hoa 

station 

Ba Do 

station 

Dong Hoi 

station 

Annual mean 

temperature 
oC 23.88 24.46 24.58 

Lowest temperature oC 12.83 14.23 14.09 

Highest temperature oC 38.18 37.54 37.36 

Annual mean rainfall mm 2,293.1 1,992.5 2,173.5 

No. of rain days per year Day 69 61 67 

Highest rainfall per day Mm/day 665 630 657 

No. of drizzle days per 

year 
day - - - 

Annual evaporation mm 963.4 1,005.7 1,212.4 

Av. Air humidity % 84 83 83 

Av. winspeed m/s 1.5 1.5 1.5 

Sunshine hour h/year 1,510.3 1,808.1 1,821.2 

No. of foggy days day 16 15 15 

Cloundy day day 7.6 7.6 7.6 

Total solar radiation  kcal/m2 109.2 120.8 108.0 

Source: Department of Science and Technology management (DOST, 2013) 
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Figure 0.8: Four Climate zones of Quang Binh  

 

Notes:  

 The North delta: Blue 

 The South delta: Green blue zone 

 The North mountain: Pink zone 

 The South mountain: Yellow zone 
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Table 5.14: Exposure and sensitivity SES 5c to predicted climate change 

CLIMATE 

CHANGE RISKS 

(2050) 

Exposure Explanation (E ) Sensitivity Explanation (S) 

TEMPERATURE  

Hot season will be 

hotter and 

longer; will 

increase 2 - 2.5 

degree C in 2050, 

3.6 degree in 

2100 

3 

 Hilly land areas 

where rubber is 

planted are 

more exposed 

to more 

frequent 

drought  

3 

 With more evaporation and 

evapo-transpiration, rubber will 

require more water, and this will 

strongly impact on metabolic 

processes 

 Latex yield will reduce 

Number of Dry 

days increase, 

Number of hot 

days > 35oC also 

increase 

4 

 Soil moisture 

may go down 

to  below 

wilting point, 

plant die 

 Rubber suitable 

temperature 

levels are 

below 30oC, 

35oC is outside 

the “comfort 

zone” 

4 

 More frequent drought will 

damage productivity 

 For some shallow soils, light soils 

and high stone content soil, which 

dry out more quickly, rubber will 

encounter water shortages  

 Dry conditions may increase pest 

and diseases 

Temperature will 

increase faster 

and earlier in 

Spring 

2 

 Rubber will  

start  to grow 

earlier after 

cold winter 

 Growth season 

will be longer 

2 

 Longer growing season will 

produce  higher biomass and 

latex yield 

PRECIPITATION (RAINFALL)  

Higher rainfall in 

rainy season; 

Rainfall in 

Summer will 

increase 5 - 10%  

in 2050; No. 

heavy rains 

(>50mm) increase 

2 

 Rubber  trees 

will grow better 

2 

 Excessive rainfall may reduce 

quality of latex 

 More rainfall during rainy season 

may cause nutrient leaching and 

erosion and more disease 

outbreaks 
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CLIMATE 

CHANGE RISKS 

(2050) 

Exposure Explanation (E ) Sensitivity Explanation (S) 

Dry season will be 

drier, Rainfall of 

Spring will 

decrease 4 - 9% 

in 2050 

4 

 Rubber faces 

drough risk 

 Grow rate 

reduce 

4 

 Soil will be degraded, leading to 

lower productivity 

 Rubber will suffer from  stronger 

impacts from dry season and 

have less vigour to initiate growth  

in the rainy season 

 May cause some delays to grow 

during very low soil moisture 

content 

STORM/ WIND/ 

TYPHOON 

Higher speed 

(intensity)/ 

stronger 

Difficult to 

forecast the storm 

frequency 

Storm season will 

come later 

5 

 Tropical low 

pressure 

depressions  

and storms 

happen on a 

regular basis 

 

5 

 Later storm season strongly 

impacts on rubber harvesting time 

 Later storm season associated 

with heavy rainfall can result in 

spread of disease  

 Late storms associated with heavy 

rainfall reduces latex quality 

 Strong typhoon may break tree 

(e.g extreme typhoon in 2013) 

SEA LEVEL RISE 

Increased 

3mm/year in last 

20 years 

Would be 

increase 1m in 

2100 

1 

This  SES is far 

inland so not 

directly 

impacted by sea 

level rise 

 

1 

 

 5. EXTENT  AND RELATIVE  IMPORTANCE  OF  THE  SE S :   

5 .1 .  Loca t ions  

Widespread across all districts of the province 

5 .2 .  Appr ox imate  e x ten t   

18,000 ha 

5 .3 .  Appr ox imate  p opu la t ion  

Number of people dependent on this SES. – unknown 
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 6. CONCLUSION 

This SES is an important source of income for both smallholders and commercial 

companies. It is somewhat vulnerable to storms and droughts, but is not really 

considered as a high priority for a micro-level assessment. 

Figure 0.9: Cu Nam commune location 

 

Figure 0.10: Rubber in the harvesting period in Cu Nam commune 

 

Figure 0.11: A good rubber plantation in Cu Nam commnue, Bo Trạch district 
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A N N E X  5 . I I D :  S E S  D E S C R I P T I O N S  -  Q U A N G  B I N H  1 0 A  

Name: 10a - Kinh inshore capture fishery in delta and marine areas to a 

distance 6 nautical miles  

Example:  Quang Hung, Quang Trach, Quang Binh 

 1. KEY  DESCRIPTORS  

1 .1 .  S oc ia l  

Kinh people, mostly poor fishermen, but including some with a higher income from 

processing and trading, or possessing larger boats, or more than one boat. 

1 .2 .  Ec o log ica l    

In Quang Trach, 78.2% of the total land is upland areas, with 16.7% fluvial soil areas in 

deltas and about 5.1% of the district is sandy areas running along the sea shore, with 

a total coastline length of about 32.4 km. Two of the main rivers of the province - the 

Gianh River and Roon River run through Quang Trach. This SES encompasses the 

coastal waters from the sandy shoreline to approximately 6 nautical miles out to sea, 

or to where water depth is a maximum of about 50m. This area includes some sea-

grass and coral reefs as well as sandy substrate seabed. Economically important 

pelagic fish species are found in this area. 

1 .3 .  Ec on omic  

The 612km2 area of Quang Trach District in Northern Quang Binh has a population of 

about 199,000 (2015) with a population density of 325 person/km2. Out of a total 

workforce of 95,800 people, about 7.2% are working in fisheries. There are 1,709 

fishing boats in Quang Trach district (2014), with more than 80% of these being 

inshore capture fisheries boats, while only 20% are bigger boats that catch the fish in 

deeper waters further offshore. The main economic activity of the SES is inshore 

capture fisheries. This may be supplemented with raising fish and shrimp in ponds on 

sandy areas, and growing of some annual crops such as sweet potato on sandy 

areas, as well fish processing and trading, and fisheries support services (boat 

repairs, net-making, etc). 
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2.  ECOSYSTEM SERVICES

Table 5.15: Ecosystem services in Kinh near-shore fisheries SES 

No Main Services Rank Description 

Direct Provisioning 

P1 Food 5 

A part of aquatic species captured by 

fisherman will be consumed by their 

households and in their communities, the rest 

enters the market chain 

P2 Water 3 
 Moving sand dunes cause changes to the  the 

depth of underground water  

P3 Medicines  N/A 

P4 Fibres  N/A 

P5 Building materials  N/A 

P6 Water energy  Wave energy is not harnessed for any benefit 

P7 Biomass energy  
Seaweed and algae are sometimes harvested 

and used for fuel 

P8 Transport 5 
Travel by boats, fishing activities could not be 

done without water-based transportation 

Regulating 

R1 
Carbon 

fixation/storage 
5 

Huge amounts of carbon dioxide are dissolved in 

the sea 

R2 
Water quality 

maintenance 
5 

Water quality is important in determining fish 

stocks and productivity available for fisherman to 

capture. Flood sin rainy and storm season cause 

change water quality. There is a high risk of 

pollution in much of the area 

R3 
Air quality 

maintenance 
 N/A 

R4 Climate buffering  N/A 

R5 
Pest and disease 

control 
 N/A 

R6 
Waste recycling / 

detoxification 
4 

Domestic, industrial and commercial waste are all 

discharged into the sea 

R7 Physical protection  N/A 

R8 Control of water flows  N/A 

R9 
Control of sediment 

flows 
4 

Sediment flows and tidal mudflats are important in 

the Gianh and Roon river mouths 

Sediment dynamics  in the bottom water of  the 

offshore sea coast are also important 

Supporting (basic ecosystem functions) 

S1 Carbon cycling  N/A  

S2 
Photosynthesis, 

primary production 
 N/A 

S3 Nutrient cycling  N/A 

S4 Soil formation  No 
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No Main Services Rank Description 

S5 Water cycling  N/A 

S6 Pollination  N/A 

S7 Seed dispersal  N/A 

Cultural-spiritual 

C1 Religious-spiritual   

C2 
Recreation, sports, 

ecotourism 
1 Many tourists re attracted to coastal fishing areas 

C3 Science, education   

C4 
Historical / nation 

building 
  

C5 
Relaxation/mental 

health 
  

C6 
Aesthetics /artistic 

inspiration 
1 Many artists are inspired by the sea 

 3 . C L IMA TE  A ND C L IMA TE  CH ANGE 

The dry season in Quang Trach is from Apr to Aug and the rainy season is from Sep to 

Mar. Tropical typhoons, coastal erosion, drought and salinity in summer are the 4 

main climate problems currently experienced. Climate change may add to these 

existing hazards while also creating new impacts, particularly through the long-term 

effects of increased water temperature and acidity of the oceans which will have 

many different impacts on key fisheries species. 
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Table 5.16: 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  

MOD  Some fish like sardines arriving 

earlier in the Spring 

 Many aspects of feeding, 

reproduction and migration of 

many species wil be affacted by 

increased temperature  

 E.g. Anchovy and squid may be 

more productive, sardine and 

mackerel may be less productive 

HIGH 

by 2-3 deg C in 2050 

Hot days >35C increasing 

MOD   Increasing occurrence of algal 

bloom and eutrophication 

 Changes in  pH  of bottom water 

impacting bottom water fish 

 Increasing occurrence of coral 

bleaching 

HIGH 

PRECIPITATION  

Wet season is getting wetter 

MOD  

 

• heavy rain increases turbidity of the 

water reducing sunlight penetration 

and impacting photosynthesis of 

coral and sea-grass 

 

MOD 

5% more rain in summer by 2050 

Dry  season is getting drier 
MOD unclear, may be some sensitivity of 

surface water fish? 

LOW 

5% less rain in spring by 2050 

More frequent drought 
MOD unclear - may be some sensitivity of 

surface water fish? 

LOW 

WIND AND STORMS 

Wind speeds higher 

HIGH Typhoons change water flows and 

bottom fish composition 

Increased turbidity limits sunlight 

penetration affecting corals and 

sea-grass 

Storms may damage boats and 

fishermen’s houses 

MOD 

Storms frequency less 

predictable 

MOD Unpredictability makes it more 

dangerous for fishermen, harder to 

LOW 
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 4. EXTENT  AND RELATIVE  IMPORTANCE  OF  THE  SE S  

Capture fisheries is a key sector in Vietnam. In 2010, capture fisheries production was 

2.5 million tons, accounting for 4% of national GDP. Capture fisheries are however 

under a lot of pressure. Over the 1990-2008 periods, there was a sevenfold increase 

in the horsepower capacity of the fishing fleet, compared with only a threefold 

increase in production. “Trash fish” or “by-catch” now accounts for an estimated 

60% of the total marine catch. Most of this is consumed locally or used in the 

production of fish sauce or fish feed used in aquaculture. Excessive ‘trash fish’ 

harvests are removing the seed and fingerlings of many valuable species, thus 

contributing to the depletion of coastal resources. Over 100,000 small fishing boats 

are operating in near shore areas (up to 6 nautical miles) throughout Vietnam, and 

most of them have an engine capacity of less than 50 horsepower. In the central 

part of the coastline there are 33,000 boats, with 75% of them less than 50 

horsepower. Most of the fishing gear that are being used violate current regulations 

related to mesh size leading to the high proportion of trash fish in daily catches. In 

some cases, explosives or chemicals are used seriously damaging coral reefs and 

spawning areas.  

This near-shore fisheries SES occurs along most of the entire 116km long coastline of 

Quang Binh Province, employing around 9% of the province’s population, and 

providing a significant contribution to food security and the provincial economy. A 

total of 18 coastal communes are involved in fisheries. Figures for 2011 show a total 

of 4,932 fishing boats of which 3,299 were less than 20 horsepower and a further 395 

were under 50 horsepower. In 2015 DARD reported that 57,000 tons of fish were 

caught in Quang Binh by 4,000 boats (2,600 fishing in near-shore waters). Shelter 

during typhoons is a critical issue. Especially in the sand dune areas and the river 

mouths. Presently there are only two shelters that can accommodate only 800 of the 

4,000 boats. Sedimentation at river mouths is also an issue in several of the river 

mouths. In Nhet Lay sometimes the boats cannot come and some of the larger 

know when  they should not go out 

fishing  

Storm season coming later  

MOD Sensitivity probably does not 

change, just because the storms are 

later 

LOW 

SEA-LEVEL RISE  

Average 3mm/year, for last 20 

years 

HIGH As sea level rises, mangroves, coral 

and sea-grass will all have to move 

to new locations to maintain their 

preferred conditions (appropriate 

depth for preferred sunlight 

penetration for corals and sea-grass 

and appropriate mixture of fresh and 

salt water for mangroves) 

MED 

1m rise by 2100 
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boats have to land the fish in Da Nang instead.  

In Quang Binh, as with the entire coastline of Vietnam, a combination of over 

capacity and destructive fishing practices has taken a heavy toll on biodiversity, the 

quality of resources, and the viability of livelihoods of many coastal communities. 

Recent policy has been to reduce the number of near-shore fishing boats in Quang 

Binh by around 300 vessels each year to protect near-shore resources and ensure 

sustainable livelihoods in the future. Co-management could also help enforce 

regulations and improve sustainability of near- shore fisheries. Decree No. 

33/2010/ND-CP issued by the government in 2010 explicitly assigns open access 

coastal areas to local authorities and fishing communities to implement a 

partnership of co-management models. To translate this into action, local fishing 

communities, as well as local authorities, would need support to strengthen their 

capacity to carry out their new responsibilities.  

 5. CONCLUSION 

Most fishing households are relatively poor, and highly dependent upon natural 

resources. While there is no hard data available it is assumed that fisheries resources 

in Quang Binh are in decline, as they are elsewhere. These poor near shore fishing 

households are therefore amongst the most vulnerable segments of Quang Binh’s 

population, making this a SES that should be a high priority for more detailed micro-

level assessment.  

  

Fishing boats of Quang Trach 

district, Quang Binh province 
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A N N E X  5 . I I E :  S E S  D E S C R I P T I O N S  -  Q U A N G  B I N H  

Name:  State Forest Company/ Enterprise- Forest Management 

Subtropical (>700m) and Tropical (<700 m) forests, State forest enterprise for 

Protection Forest, Production Forest. 

Example: Long Dai Forestry Company 

 1. KEY  DESCRIPTORS  

1 .1 .  S oc ia l  

There are two SFCs in Quang Binh province: Long Dai LLC and North Quang Binh 

LLC. These SFC manages 124, 365ha of forest, occupies about 21.6% of total forest 

area of Quang Binh province. 

Long Dai SFC manages 96,142ha forest, including 68,548ha of natural forest, 

16,844ha of plantation forest, and 10,750ha of bare land (REDD Vietnam, 2014). 

Forest area manages by Long Dai SFC covers territory of Bo Trach, Dong Hoi, Quang 

Ninh and Le Thuy districts. 

About 2,000 farmer households co-operates with Long Dai Company. Livelihood of 

ten thousand local people depends on forestry activities, including total Van Kieu 

ethnic minority of Truong Son commune, Quang Ninh district. 

There are 7 State Foerst Enterprises/ SFE (Khe Giua, Truong Son, Ba Ren, Long Dai, 

Kien Giang, Dong Hoi and Pine Forest Enterprise Bo Trach) and 4 Forest Product 

Processing Enterprise/ FPPE belong to Long Dai SFC. 

Forest management: Main function of Long Dai SFC are: 1) Forest protection, 

especially to 10.000 ha of protection forest managed by Truong Son and Khe Giua 

SFEs; 2) Plant forest (forest plantation): pine, acacia, rubber; 3) Exploitation of natural 

forest timber, 30,000ha of natural forest of Truong Son SFE have got SFC; 4) To 

harvest, to process planted timber /acacia and pine oleoresin. 

1 .2 .  Ec o log ica l  

This SES involves two types of forest ecosystem:  

 Sub-tropical evergreen broad leaf forest on mountains > 700m amsl:  Forest 

covers on high Truong Son mountain, almost 700- >2,000m amsl., along Viet-

Laos border, west of Bo Trach, Quang Ninh, Le Thuy districts. Almost forest still 

have high biodiversity, high primary characters, rich of valued timber such as 

Lim (Erythrophleum fordii), Sen (Madhuca pasquieri), Gu do 

(Sindora tonkinensis), Vang Tam (Manglietia fordiana), Re huong 

(Cinnamomum sp.), Gioi (Michelia gioi), De (Castanopsis spp.) … There are 

60,000 ha of this natural forest type managed by Truong Son and Khe Giua 

SFEs. About 30,000 (?) ha this forest of Truong Son SFE have got SFC already. 

The company have planning to improve forest quality of Khe Giua SFE for 

having SFC in the coming years. (Long Dai company report, 2015). 
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 Moist tropical broad leaf evergreen forest on hill <700m- >10m amsl: Almost 

are of this type of forest is production forest, including natural forest and 

planted forest (acacia, rubber, pine). Long Dai company have allocated 

forest land to about 1,500 private households, to protect natural forest for 

regeneration, to plant acacia, rubber, to care and to harvest pine oleoresin. 

1 .3 .  Ec on omic  

 In 2014, Long Dai SFC exported 1,100tons of pine oleoresin, 43,000 tons of 

material wood of acacia and planted 154ha of rubber.  

 2014: Export turnover of Company is: 1.23 million of USD; paid for National 

budget: 16 billion VND; worker salary average: 3.5 million VND per month. 

Trends:  

Climate Change Threats: 

 Hot in summer combine with Laos wind cause high risk of forest fire (pine ) 

 Storm/ typhoon cause high risk/ broken rubber, acacia, … 

 High rainfall/flood risk cause landslide, broken the road, …makes difficult for 

protect forest of rangers 

Ecosystem services  

 2. CONCLUSION 

The SFC, hundred percent of state capital, owner of rich/good forest but paid for 

national budget and state income, worker salary really low (16 billion VND/year 

equivalent 200m3 ironwood and 3ha choosing exploitation!  

The Pine forest of Long Dai company (March, 2016) 
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A N N E X  5 . I I I :  E C O S Y S T E M  S E R V I C E S  A S S E S S M E N T S  O F  P R I O R I T Y  S E S S  I N  Q U A N G  B I N H  P R O V I N C E 

Ecosystem services provided by the PNKB National Park (World Heritage Site), PNKB 1-5 

Summary 

This SES is not really dependent on inputs from other SESs, but is itself a major source of environmental services that support other 

SESs and the economic activities happening in those SESs. The forests and limestone karsts of PNKB are extremely important for 

water supply and water regulation for downstream users, are an incredibly important area for carbon storage, and provide very 

significant tourism and scientific research opportunities. They are also important for the provision of a number of other ecosystem 

services. 

No 
Main 

Services 
Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 

Forests still provide foods (wild 

animals, bamboo shoots, wild 

bananas, mushrooms, etc.) for 

human and livestock consumption 

The SES itself 3 

Although wild food provided is declining in 

quantity, it is still an important source of food for 

local people and livestock 

P2 Water 

Forest help form streams and 

springs, providing water to forest-

dwellers as well as downstream 

communities and other users. Water 

supply from PNKB is extremely 

important for a number of other 

downstream SESs 

The SES itself 5 

Together with other forest ecosystems and with it 

large area, forest on limestone < 700 m provide 

water, supporting for agricultural production 

and other economic activities in PNKB buffer 

zone 

P3 Medicines 

Some plants in forests could be used 

as medicines, especially  in ethnic 

minority communities living in or 

The SES itself 2 

Even health care system is now available at 

village level people living in PNKB buffer zone still 

use some forest medicinal plants for their minor 
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No 
Main 

Services 
Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

near to the forest illness treatment 

P4 Fibres 

Rattans are collected to make 

baskets and for sale The SES itself 3 

Despite quantity of rattans is declining, baskets 

made of rattans are very popular in PNKB buffer 

zone’s households 

P5 
Building 

materials 

Forest timber can be used for house 

building 
The SES itself 2 

Illegal logging for house building and for sale still 

occurs but less frequent than previously 

P6 Water energy Unlikely  0  

P7 
Biomass 

energy 

Forest provides firewood to local 

people The SES itself 3 

Firewood from forest is still an important source 

of fuel for cooking and heating in PNKB buffer 

zone 

P8 Transport  Unlikely    0  

Regulating Services 

R1 

Carbon 

fixation/stora

ge 

Forest absorb and stores carbon in 

its biomass  
The SES itself 5 

With its large area, PNKB forest greatly 

contribute to absorb and store carbon and to 

reduce CO2 in the atmosphere. This is a global 

environmental service 

R2 
Water quality 

maintenance 

The forests and limestone karsts of 

PNKB play a major role in 

maintenance of water quality 

especially for water supply to 

downstream SESs 

The SES itself 3 

Forest ecosystems in PNKB, forest on lime stone 

<700 m provide service to protect nearby SESs, 

supporting for agricultural production and other 

economic activities in nearby regions 

R3 
Air quality 

maintenance 
 The SES itself 3 

Together with other forest ecosystem, forest on 

limestone <700 m contributes to maintain fresh 

air within and outside the SES  
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No 
Main 

Services 
Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

R4 
Climate 

buffering 

Forests can provide favourable 

microclimates for the region 
The SES itself 3 

With their large area, forest on lime stone <700 m 

could change the microclimate in nearby SESs, 

supporting for agricultural production and other 

economic activities 

R5 

Pest and 

disease 

control 

Unclear  0 

 

R6 

Waste 

recycling / 

detoxification 

Unclear  0 

 

R7 
Physical 

protection 

Forest can provide protection 

service against physical damage  
The SES itself 3 

Together with other forest ecosystems in PNKB, 

forest on lime stone <700 m provides service to 

protect nearby SESs, supporting for agricultural 

production and other economic activities 

R8 
Control of 

water flows 

Forest acts like sponges: soaking up 

water in rainy season and realising 

water in dry season, regulating 

water flows, providing services to 

support agricultural production and 

other economic activities in nearby 

SESs and other SESs further 

downstream 

The  SES itself 3 

Forest ecosystems in PNKB play an important 

role in regulating water flow, however much of 

PNKB is very porous limestone and water passes 

through very quickly 

R9 

Control of 

sediment 

flows 

Forest trees with their strong roots 

could help to reduce soil erosion, 

thus control sediment flows in 

The SES itself 3 

forest ecosystems in PNKB, provides service to 

support agricultural production and other 

economic activities in nearby SES 
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No 
Main 

Services 
Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

streams and spring provides service 

to support agricultural production 

and other economic activities in 

nearby SESs and other SESs further 

downstream 

Supporting services 

S1 
Carbon 

cycling 

PNKB forest plays an important role 

in carbon cycling 
The SES itself 4 

 

S2 

Photosynthesi

s, primary 

production 

PNKB forest is a major source of 

primary productivity 
The SES itself 4 

 

S3 
Nutrient 

cycling 

PNKB forest plays a major role in 

nutrient cycling 
The SES itself 4 

 

S4 Soil formation 
PNKB forest plays a major role in soil 

formations 
The SES itself 4 

 

S5 Water cycling 
PNKB forest plays a major role in the 

water cycle 
The SES itself 4 

It is a major source of evapo-transpiration 

S6 Pollination 

Insect and animal pollinators from 

PNKB provide an important service 

to neighbouring  farmlands 

The SES itself 4 

 

S7 
Seed 

dispersal 

Bird, bat and other animal seed 

dispersal agents provide a major 

service supporting regeneration of 

fallow fields adjacent to the forest 

The SES itself 4 
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No 
Main 

Services 
Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

Cultural services 

C1 
Religious-

spiritual 

There are some religious sites within 

the park 
The SES itself 2 

 

C2 

Recreation, 

sports, 

ecotourism 

PNKB is a major tourism destination The SES itself 5 

PNKB Forest and caves greatly contribute to 

landscape beauty for PNKB National Park 

tourism 

C3 
Science, 

education 

Forests and caves provide 

opportunities for scientific research 

and educational activities 

The SES itself 5 

Significant research has been conducted in 

PNKB including on eh cave systems and cave 

dwelling species. Many species new to science 

have been discovered in PNKB. Natural, intact, 

rare > 500 years old coniferous forests distributed 

at an attitude of 700-1000 m are precious 

sources of scientific and educational 

opportunities  

C4 

Historical 

/nation 

building 

There are some important sites 

related to the American war 
The SES itself 4 

 

C5 

Relaxation 

/mental 

health 

The park provides clear 

opportunities for relaxation that 

benefits mental health 

The SES itself 3 

 

C6 

Aesthetics 

/artistic 

inspiration 

The dramatic karst scenery can be 

especially inspiring for artists 
The SES itself 3 
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Ecosystem services important to people in upland ethnic minority smallholder swidden cultivation and forest product 

collection  

SES (5a) of Quang Binh province 

Summary: 

The forest is critically important especially for providing abundant and clean water supply, and fuel-wood for the ethnic minorities. 

It is also highly important for their religious and spiritual activities, and provides them with important amounts of some wild foods as 

well as timber for building materials. Agricultural fields close to the forest benefit significantly from close proximity of insect and 

animal pollinators, and biological pest control. Seed dispersal by forest species assists rapid regeneration of fallow fields, which is 

becoming increasingly important as the fallow cycle has now been reduced to 5 years by the government. 

No Main Services Description 

Source of 

Ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 

Forests still provides foods (wild animals, 

bamboo shoots, wild bananas, 

mushrooms, etc.) for human and 

livestock consumption  

SES itself 3 

Although wild food is declining in quantity, it is 

still an important source of food for local 

people and livestock, especially when crop 

loss happens 

P2 Water 

Forests help to form streams and springs, 

providing water for ethnic minority’s 

domestic use 

SES itself 5 

Rains can provide additional amounts of 

water but water from streams and springs are 

still the main resource for ethnic minorities’ 

domestic use 

P3 Medicines 
Some plants in forests are used as 

medicine in ethnic minorities  
SES itself 3 

Even though health care is now available at 

village level but ethnic minorities still use forest 

plants as their traditional medicines for minor 

illnesses 

P4 Fibres Rattans are collected to make baskets SES itself 2 Quantity of rattans is declining  
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No Main Services Description 

Source of 

Ecosystem 

service 

Rank Justification for ranking 

and for sale 

P5 Building materials 
Households are still allowed to cut up to 

5 m3 of forest trees to build new houses 
SES itself  

Government encourages and supports ethnic 

minorities to build modern houses of brick and 

cement. Using timber for building materials is 

declining 

P6 Water energy 

Some communities take advantage of 

water flow in streams/springs in forests to 

generate micro-hydro electricity for 

household use  

SES itself 1 

Very few households actually use this service 

P7 Biomass energy 
Forest provides firewood to local 

people 
SES itself 5 

Firewood from forest is almost the sole source 

of fuel for cooking and heating in upland 

areas 

P8 Transport  Unlikely  0  

Regulating Services 

R1 
Carbon 

fixation/storage 

Not perceived as a benefit to forest 

dwellers 
SES itself 0 

The forest (and regenerating swidden) 

stores/fixes large amounts of carbon, but this is 

a global ecosystems service but not 

contributing any direct benefit to forest 

dwellers – this could be changed by e.g. 

introduction of a PES or REDD+ type 

arrangement 

R2 
Water quality 

maintenance 

Forests reduce amount of sediment in 

water flows, filter pollutants and 

improve water quality 

SES itself 4 

Most of water used by ethnic minority for their 

daily life and agriculture production is from 

streams and springs. Water quality affects 
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No Main Services Description 

Source of 

Ecosystem 

service 

Rank Justification for ranking 

directly people’s health and their agricultural 

productivity 

R3 
Air quality 

maintenance 
Unclear   

 

R4 Climate buffering 
Forests can provide favourable 

microclimates for rice field near by 
SES itself 3 

Crops are vulnerable to climate change. 

Since the climate gets hotter and hotter in 

recent years, forests could help to reduce its 

impact on crops cultivated in/near to forests 

by helping reduce the rice-fields exposure to 

the effects of climate change 

R5 
Pest and disease 

control 

The forest is a source of insects that can 

perform biological pest control in 

nearby fields, and of insectivorous bats 

that control mosquito and other harmful 

insect populations 

SES itself 3 

This service is quite important to local people 

and crop fields near by forests 

R6 
Waste recycling 

/detoxification 
Unclear   

 

R7 Physical protection 

Forests provide protection from hot  

“Lao: winds and other strong winds in 

certain locations  

SES itself 2 

In summer, Laos wind is very strong. Only 

forests can provide a relief to local people 

who are living near to them 

R8 
Control of water 

flows 

Forest acts like sponges: soaking up 

water in rainy season and realising 

water in dry season, regulating water 

flows 

SES itself 3 

Absence of forest cover will reduce water in 

springs and streams, negatively affecting local 

people daily life and their agricultural 

production  
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No Main Services Description 

Source of 

Ecosystem 

service 

Rank Justification for ranking 

R9 
Control of sediment 

flows 

Forest trees with their strong roots could 

help to reduce soil erosion, thus control 

sediment flows in streams and spring 

SES itself 2 

Indirectly affect to crop productivity 

Supporting services 

S1 Carbon cycling 

The forest plays a major role in carbon 

cycling but this service is not of direct 

benefit to the forest dwellers 

SES Itself 0 

Not directly important to ethnic minority 

S2 
Photosynthesis, 

primary production 

The forest is a major source of primary 

production, but only a small part of this 

is of direct benefit to local communities 

SES Itself 1 

Not really important to ethnic minority 

S3 Nutrient cycling 
Forest and regenerating fallow play 

important roles in nutrient cycling 
SES Itself 3 

The fallow cycle is now reduced to 5 years, 

compromising this ecosystem service 

S4 Soil formation 
Forest and regenerating fallow play 

important roles in soil formation 
SES itself 3 

The fallow cycle is now reduced to 5 years, 

compromising this ecosystem service 

S5 Water cycling 
The forest plays a major role in water 

cycling 
SES itself 3 

 

S6 Pollination 

Insects, bats and birds  from forests 

could facilitate pollination process in 

crop fields of ethnic minorities  

SES itself 3 

Insect and animal pollination is very important 

for some crops 

S7 Seed dispersal 

Birds, bats, squirrels, civets, monkeys, 

gibbons and other species facilitate 

seed dispersal from the forest to 

regenerating fallow land that will 

enable the fallow to quickly regenerate 

SES itself 4 

The fallow cycle is now reduced to 5 years, 

meaning that this ecosystem service is now 

even more important than it was before 
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No Main Services Description 

Source of 

Ecosystem 

service 

Rank Justification for ranking 

to a forest condition 

Cultural services 

C1 Religious-spiritual 

Forests provide specific places 

recognised as sacred sites or sites 

inhabited by certain spirits or having a 

certain spiritual association, important in 

the practice of the ethnic minorities 

religion. 

SES itself 4 

Forest God Worship ceremony is an important 

part in lives of ethnic people 

C2 
Recreation, sports, 

ecotourism 

Forest provide landscape beauty as  a 

basis for ecotourism  
 2 

Upland landscape beauty attracts tourists to 

visit, providing some extra income to ethnic 

minorities 

C3 Science, education 

Forests provide opportunities for 

scientific research and educational 

activities 

 1 

This service is not very important to upland 

ethnic minorities  

C4 
Historical /nation 

building 
Unlikely  0 

 

C5 
Relaxation /mental 

health 
Unlikely  0 

There is an increasing body of research 

showing how spending some time in natural 

conditions can reduce stress levels and 

improve mental health of people living in 

urban areas - but the ethnic minority lives near 

to the forest all the time anyway 

C6 
Aesthetics /artistic 

inspiration 
Unclear  0 
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Ecosystem services important to people in Kinh smallholder inland valley paddy cultivation + tree crops (acacia, citrus, 

rubber, tea) SES (5b) of Quang Binh province 

Summary: 

This SES is highly dependent on ecosystem services from other SESs, especially upstream watersheds and natural forests which are a 

source of water supply, and some physical protection, as well as pollination and pest control services of varying importance 

(depending on distance away from the forest).  Tree crop plantations in this SES, while not being natural ecosystems, nevertheless 

can provide some types of beneficial ecosystem services including provision of some building materials and fuel-wood, as well as 

nitrogen-fixation in soils by acacia and some protection from erosion (although this is reduced by the short-term harvesting rotation 

cycle of the plantations. 

No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 

The small amount of any natural 

ecosystem remaining in this SES does not 

directly provide any food for people 

living in this SES 

SES itself 1 

Rice, other annual crops and fruit trees grown 

in the SES, are extremely important, but they 

are not a natural ecosystem service 

P2 Water 

Most of water for people’s daily life and 

production activities in this SES is 

provided by rivers from uphill forests  

Watershed natural 

forests in other SESs 
5 

Rains can provide some but rivers are still the 

main source of water for people and 

production activities in this SES 

P3 Medicines Unclear/Unimportant  0 
There are no clear evidences of using wild 

medicines in this SES 

P4 Fibres Unclear/Unimportant  0 
There are no clear evidences of using wild  

fibers in this SES 

P5 Building materials 
Plantations can provide timber for minor 

works of local households 
SES itself 1 

Timber produced by this SES is mostly for 

commercial purpose, not for building 
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No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

P6 Water energy Unclear/Unimportant  0 
There are no evidence of water energy being  

used in this SES 

P7 Biomass energy 
Plantations provides firewood to local 

people through thinning activities 
SES itself 3 

Firewood from plantations is an important 

source of fuel for cooking and heating in this 

SES 

P8 Transport  Unlikely/Unimportant  0  

Regulating Services 

R1 
Carbon 

fixation/storage 

Plantations, crop trees can store carbon 

in their biomass but this is of limited 

important to the human and economic 

activities of this SES 

SES itself 0 

 

R2 
Water quality 

maintenance 

Forests reduce amount of sediment in 

water flows, filter pollutants and improve 

water quality 

Watershed natural 

forests in other SESs 
4 

Water quality affects directly people’s health 

and crop productivity 

R3 
Air quality 

maintenance 
Unclear  0 

 

R4 Climate buffering 

Forests can provide favourable 

microclimates for rice fields and tree 

farms 

Watershed natural 

forests in other SESs 
3 

Agriculture crops are vulnerable to climate 

change. Since it is getting hotter and hotter in 

recent years, plantations in this SES could help 

to reduce its impact on crops cultivated 

in/near to plantations 

R5 
Pest and disease 

control 

The forest is a source of insects that can 

perform biological pest control in nearby 

fields, and of insectivorous bats that 

control mosquito and other harmful 

Watershed natural 

forests in other SESs 
2 

Rubber and pepper plantations seem not 

provide this service to rice fields and tree crops. 

Watershed natural forests do but they are 

located quite far from fields, thus the 
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No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

insect populations effectiveness of pest control is reduced 

R6 
Waste recycling / 

detoxification 
Unclear   

 

R7 
Physical 

protection 

Forests provide protection against soil 

erosion, hot wind, landslide to downhill 

fields and farms 

Watershed natural 

forests in other SESs 
4 

This service is very important to all agriculture 

crops  

R8 
Control of water 

flows 

Forest acts like sponges: soaking up 

water in rainy season and realising water 

in dry season, regulating water flows 

Watershed natural 

forests in other SESs 
3 

This services Indirectly affects crop productivity 

R9 
Control of 

sediment flows 

Plantation trees with their strong roots 

could help to reduce soil erosion, thus 

control sediment flows in streams and 

springs 

Within the SES itself 2 

But harvesting the plantations on short-term 

rotations reduces the effectiveness of this 

service as large areas of bare soil are exposed 

by harvesting 

Supporting services 

S1 Carbon cycling Unlikely/Unimportant  0  

S2 

Photosynthesis, 

primary 

production 

Unlikely/Unimportant  0 

 

S3 Nutrient cycling Acacia is a nitrogen-fixing species  1  

S4 Soil formation Unlikely/Unimportant  0  

S5 Water cycling Unlikely/Unimportant  0  

S6 Pollination Insects, bats and birds  from forests could SES itself, 4 Insect and bird pollination is very important for 
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No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

facilitate pollination process in crop fields 

of ethnic minorities  

watershed natural 

forests in other SESs 

many crops but effectiveness it depends on 

the distance from the forests to the fields. 

Insect bird and bat diversity of plantations is 

lower than of natural forests so the value of the 

service from plantations is lower than from 

natural forest 

S7 Seed dispersal 

Birds, bats, squirrels, civets, monkeys, 

gibbons and other species facilitate 

seed dispersal from the forest but this is of 

no real value in this SES 

SES itself, 

watershed natural 

forests 

1 

Most crops are planted by farmers, natural 

seed dispersal is of limited importance for this 

SES 

Cultural services 

C1 Religious-spiritual Unclear  0 Very few King households  

C2 
Recreation, 

sports, ecotourism 
Unclear  0 

Upland landscape beauty attracts tourisms to 

visit, providing some extra income to ethnic 

minority 

C3 
Science, 

education 

The agro-ecologial system may provide 

opportunities for scientific research and 

educational activities 

SES itself 1 

This service seems not to be very important to 

communities than it does to scientific 

communities 

C4 
Historical / nation 

building 
Unlikely/Unimportant  0 

 

C5 
Relaxation/menta

l health 
Unlikely/Unimportant  0 

 

C6 
Aesthetics /artistic 

inspiration 
Unlikely/Unimportant  0 
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Ecosystem services important to people in Kinh smallholder lowland coastal floodplain irrigated paddy rice cultivation, 

Quang Binh SES 6a 

Summary: 

This SES is highly dependent on upstream forest ecosystems for water supply for rice growing. The rice fields themselves may still 

supply some natural foods in the form of wild fish. Crabs and frogs etc. that can live in the rice fields (although increasing use of 

chemicals in rice-growing will reduce this wild food supply) 

No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 
Some wild fish, crabs, frogs, etc. may be 

harvested from the rice fields 
SES itself 2 

Rice is an very important food for people 

living in this SES, but it is not produced by a 

natural Ecosystem service  

P2 Water 

Most of water for people’s daily life and 

production activities in this SES is provided by 

rivers from uphill forests  

Watershed natural 

forests in other SESs 
5 

Rains can provide some but rivers are still the 

main source of water for people and 

agricultural production activities in this SES 

P3 Medicines Unclear/Unimportant  0  

P4 Fibres Unclear/Unimportant  0  

P5 Building materials Unclear/Unimportant  0  

P6 Water energy Unclear/Unimportant  0 
There are no evidence of water energy to be 

used in this SES 

P7 Biomass energy Unclear/unimportant SES itself 0 

While rice straw can be used for cooking, it is 

no longer a popular source of fuel for cooking 

and heating in this SES. It is also not a natural 

ecosystem service 

P8 Transport  Unlikely/Unimportant  0  
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No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

Regulating Services 

R1 
Carbon 

fixation/storage 
Unimportant  0 

 

R2 
Water quality 

maintenance 

Forests reduce amount of sediment in water 

flows, filter pollutants and improve water 

quality 

Watershed natural 

forests in other SESs 
2 

Water quality affects directly people’s health 

and crop productivitiy. However, the service is 

reduced, along with the degradation of 

watershed natural forests 

R3 
Air quality 

maintenance 
Unclear  0 

 

R4 Climate buffering 

Forests can provide favourable microclimates 

for rice fields. (Paddy field emit significant 

amounts of methane gas that is a major 

greenhouse gas causing climate change) 

Natural forests in 

other SESs 
2 

There are not really any significantly large 

areas of natural forest close to most lowland 

paddy areas 

R5 
Pest and disease 

control 
Unclear  0 

 

R6 
Waste recycling / 

detoxification 
Unclear  0 

 

R7 Physical protection 
Forests provide protection against soil erosion, 

hot wind, landslide to downhill fields and farms 

Natural forests in 

other SESs 
2 

There are not really any significantly large 

areas of natural forest close to most lowland 

paddy areas 

R8 Control of water flows 

Forest acts like sponges: soaking up water in 

rainy season and realising water in dry season, 

regulating water flows 

Watershed natural 

forests in other SESs 
1 

There are not really any significantly large 

areas of natural forest close to most lowland 

paddy areas 

R9 
Control of sediment 

flows 

Forest trees with their strong roots could help to 

reduce soil erosion, thus control sediment flows 

in streams and springs 

Watershed natural 

forests in other SESs 
1 

This services Indirectly affects crop 

productivity 
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No Main Services Description 

Source of 

ecosystem 

service 

Rank Justification for ranking 

Supporting services 

S1 Carbon cycling Unlikely/Unimportant  0  

S2 
Photosynthesis, 

primary production 
Unlikely/Unimportant  0 

 

S3 Nutrient cycling Unlikely/Unimportant  0  

S4 Soil formation Unlikely/Unimportant  0  

S5 Water cycling Unlikely/Unimportant  0  

S6 Pollination Unlikely/unimportant  0  

S7 Seed dispersal Unlikely/unimportant  0 
Seed dispersal is very important for some 

crops 

Cultural services 

C1 Religious-spiritual 

A number of traditions and ceremonial 

activities are linked to the annual rice planting 

and harvesting calendar 

The SES itself 2 

Although this is a service of the rice fields 

system, not the original natural ecosystem 

C2 
Recreation, sports, 

ecotourism 

Unlikely/Unimportant 
 0 

 

C3 Science, education Unlikely/Unimportant  0  

C4 
Historical /nation 

building 

Unlikely/Unimportant 
 0 

 

C5 
Relaxation /mental 

health 

Unlikely/Unimportant 
 0 

 

C6 
Aesthetics /artistic 

inspiration 

Unlikely/Unimportant 
 0 
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Ecosystem services important to the Kinh cage and pond aquaculture in estuaries and mangroves, QB SES (9a)  

Summary 

This SES is critically dependent on appropriate levels of flows of good quality water in the estuary to ensure appropriate conditions 

for successful cage and pond aquaculture, avoiding floods and avoiding sudden large changes in salinity levels that can cause 

shocks, as well as ensuring that sediment levels are not excessive (which can also be harmful to cage-raised fish). Some of these 

services are provided from within the SES itself, but it is also highly dependent on input flows from upstream SESs. These flows from 

upstream may also be changed by water infrastructure including dams. Dykes and saline intrusion barriers. The SES itself also 

provides some wild food provisioning services, and mangroves within the SES can supply medicinal plants, edible plants some 

construction materials and some wood for charcoal. However the very limited area of mangroves remaining means that these 

services are negligible at this point in time. 

No 
Main 

Services 
Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 

Some fish, shellfish, crabs and 

prawns can also be harvested from 

the water around cages and from 

inside the prawn ponds. 

Some edible plant species are 

found in the mangroves 

The SES itself 3 

Wild shrimp, fish, crab are important 

sources of food for people living not only in 

this SES but also in other locations in the 

country 

P2 Water 

Water is one of the most important 

inputs for fish raised in cages and 

ponds in estuaries/mudflat areas 

The SES itself 

(but also 

depends on 

water supply 

reaching the 

5 

Cages float in the estuary water, and 

water is taken directly from the estuary for 

prawns 
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estuary from 

upstream SESs) 

P3 Medicines 
Some medicinal plants can be 

collected in the mangroves 
SES itself 1 

Mangrove area is very limited so 

availability of this service is low 

P4 Fibres Unlikely/unimportant  0  

P5 
Building 

materials 

Mangrove poles can be used for 

some construction needs by people 

in the SES 

SES itself 1 

Mangrove area is very limited so 

availability of this service is low 

P6 Water energy Unlikely/unimportant  0  

P7 
Biomass 

energy 

Mangroves can be used for 

charcoal production by people in 

the SES 

SES itself 1 

Mangrove area is very limited so 

availability of this service is low 

P8 Transport  Unlikely/unimportant  0  

Regulating Services 

R1 

Carbon 

fixation/stora

ge 

Mangroves and mudflats store 

significant carbon 
SES itself 1 

The area of mangroves is very small, and 

the local communities do not directly 

benefit from the carbon storage 

R2 
Water quality 

maintenance 

Water quality directly affect the 

productivity of fish raised in cages 

and ponds in estuaries/mudflat 

areas 

SES itself and 

upstream 

watershed SESs 

5 

Any change in water quality can  result in 

mass death of cage fish as they are very 

sensitive to rapid environmental change 

(shocks) 

R3 
Air quality 

maintenance 
Unlikely/unimportant  0 

 

R4 
Climate 

buffering 
Unlikely/unimportant  0 

 

R5 
Pest and 

disease 

Mangroves may play some role in 

pest and disease control 

Mangroves in 

the SES itself 
1 

Effectiveness reduces if cage and ponds 

are far from mangroves forests. Area of 
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control mangroves is limited so service is limited. 

R6 

Waste 

recycling / 

detoxification 

Mangroves can help in waste 

recycling 

Mangroves in 

the SES itself 
0 

Area of mangroves is very small, the 

service is very limited 

R7 
Physical 

protection 

Mangroves may reduce the 

exposure of ponds and cages to 

storms, strong winds direct sunshine 

and rain, ec 

Mangrove 

ecosystems 
1 

Area of mangroves is small, so the service is 

quite limited 

R8 
Control of 

water flows 

Adequate water flow from 

upstream is important to dilute the 

salinity of estuary water to the 

brackish level appropriate for the 

species being raised in cages and 

ponds. Control of water flow is also  

important to prevent too much 

water flow causing floods after 

heavy rains floods 

Dependent on 

upstream SES, 

but may be 

impacted by 

water 

infrastructure 

including 

dams 

4 

Changes in water flows result in changes in 

salinity - sudden shocks caused by rapid 

changes in salinity can cause mortality of 

cage species. Floods can damage ponds 

and cages. 

R9 

Control of 

sediment 

flows 

Mangroves trap sediment SES itself 1 

Too much sediment can increase turbidity 

of the water and can have negative 

impacts on some cage fish species, 

blocking their gills, etc. 

Supporting services 

S1 
Carbon 

cycling 
Unlikely/unimportant  0 

 

S2 

Photosynthesi

s, primary 

production 

Unlikely/unimportant  0 
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S3 
Nutrient 

cycling 
Unlikely/unimportant  0 

 

S4 Soil formation 

Mangroves trap sediment and raise 

the level of the land – this can be 

from 1-10mm/year, so it is possible to 

keep pace with sea-level rise under 

certain conditions 

SES itself 1 

There are of mangroves is small so this 

service is limited. Alteration of sediment 

transport to the estuary by dams and 

saline intrusion barriers also reduces the 

value of this service 

S5 Water cycling Unlikely/unimportant  0  

S6 Pollination Unlikely/unimportant  0  

S7 
Seed 

dispersal 
Unlikely/unimportant  0 

 

Cultural services 

C1 
Religious-

spiritual 
Unlikely/unimportant  0 

 

C2 

Recreation, 

sports, 

ecotourism 

These activities are often 

conducted in mangrove areas 
The SES itself 1 

Not many tourism activities are available in 

this SES, and the area of mangroves is very 

limited 

C3 
Science, 

education 
Unlikely/unimportant  0 

 

C4 

Historical / 

nation 

building 

Unlikely/unimportant  0 

 

C5 
Relaxation/m

ental health 
Unlikely/unimportant  0 

 

C6 

Aesthetics 

/artistic 

inspiration 

Unlikely/unimportant  0 
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Ecosystem services important to the forest protection management board plantations on sand, QB SES FPMB 9  

Summary 

This SES is dependent on ground water supply that may largely be determined by the sand dune ecosystem and tree cover within 

the SES itself. The coastal protection forest is almost exclusive plantations of introduced species - Casuarina equisetifolia, and some 

acacia. While these trees provide some physical protection, air quality maintenance, climate buffering and fuel biomass services, 

these are not services from a natural ecosystem. The original coastal forest were more diverse and would have provide these 

services more effectively 

Possible EbA interventions include: 

 Increasing diversity of coastal protection forest planting, by including a large number of different native species in the 

planting. This may require the establishment of tree nurseries for these species, and the provision of training in nursery and 

planting techniques for these species 

No 
Main 

Services 
Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food Unlikely/unimportant    

P2 Water 

Coastal protection plantations 

requires underground water for trees 

to survive 

Sand dune SES  5 

Together with seedling quality, water is an 

very important factor for the success of the 

planting 

P3 Medicines Unlikely/unimportant  0  

P4 Fibres Unlikely/unimportant    

P5 
Building 

materials 

Plantations provide some timber for 

local households, which are 

allocated forestry land to plant and 

SES itself 2 

Most of timber are used for commercial 

purpose, not for local building 
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manage protection plantations, to 

use in their minor works though 

thinning activities 

P6 Water energy Unlikely/unimportant    

P7 
Biomass 

energy 

Plantations supply firewood which 

may be used by the households 

which are allocated forestry land to 

plant and manage protection 

plantations 

The SES itself 3 

Local people only use a little amount of 

dried, fallen branches of forest trees for fire 

wood for heating (not so much for 

cooking?) 

P8 Transport  Unlikely    0  

Regulating Services 

R1 

Carbon 

fixation/stora

ge 

Protection plantations are carbon 

stores, and they are carbon dioxide 

sinks but this is not important at all 

for local communities 

 0 

 

R2 
Water quality 

maintenance 

Protection plantations help to 

maintain water quality but this is not 

important to the SES as a whole 

The SES itself 1 

 

R3 
Air quality 

maintenance 

Protection plantations provide 

protection against blowing sand, 

preventing sand particles from 

travelling in the air and landing in 

agriculture production areas on the 

landward side of the sandy areas 

The SES itself 4 

Air quality is important to local people’s 

health and agricultural production activities 

not only in the SES itself but also in other 

nearby SESs.  

Original coastal forest would have provided 

better service, but now at least the 

plantation provides some service 

R4 
Climate 

buffering 

Protection plantations can provide 

favourable microclimates for the 
The SES itself 3 

With their large areas, protection plantations 

could change the microclimate in this SES 
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region and nearby SES 

Original coastal forest would have provided 

better service, but now at least the 

plantation provides some service 

R5 

Pest and 

disease 

control 

Unclear  0 

 

R6 

Waste 

recycling / 

detoxification 

Unclear  0 

 

R7 
Physical 

protection 

Protection plantations can provide 

protection service against physical 

damage to the coastal 

communities from storms and strong 

winds 

The SES itself 4 

Plantations not only protect aquaculture 

production but also human life, property 

and other economic activities in and 

outside of the SES from damages caused by 

natural disasters 

Original coastal forest would have provided 

better service, but now at least the 

plantation provides some service 

R8 
Control of 

water flows 
Unlikely/unimportant  0 

 

R9 

Control of 

sediment 

flows 

Unlikely/unimportant  0 

 

Supporting services 

S1 
Carbon 

cycling 
Unclear  0 

 

S2 
Photosynthesi

s, primary 
Unlikely  0 
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production 

S3 
Nutrient 

cycling 
Unlikely  0 

 

S4 Soil formation Unlikely/unimportant  0  

S5 Water cycling Unlikely/unimportant  0  

S6 Pollination Unclear  0  

S7 
Seed 

dispersal 
Unclear  0 

 

Cultural services 

C1 
Religious-

spiritual 
Unclear  0 

 

C2 

Recreation, 

sports, 

ecotourism 

Coastal protection plantations may 

attract tourists to visit this SES, 

providing extra income to the local 

community by providing tourism 

services to tourists 

 1 

So far this is limited 

C3 
Science, 

education 

This SES may provide  opportunities 

for scientific research and 

educational activities  

 2 

Not many studies/educational activities 

have been recorded in this SES despite its 

potential. 

C4 

Historical / 

nation 

building 

Unlikely  0 

 

C5 
Relaxation/m

ental health 
Unlikely  0 

 

C6 

Aesthetics 

/artistic 

inspiration 

Unlikely  0 
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Ecosystem services important to people in Kinh small-scale vegetable growing on sand, QB SES (9b) 

Summary: 

This SES is critically dependent on the underground water supply in the sandy areas that largely depends on the sand dunes for 

filtration and recharge of this water supply. Sand dunes also provide physical protection to the vegetable growing area. The coastal 

plantation protection forest is not as effective as the former original natural species diverse coastal forest, but does provide some 

protection and fuel-wood services. 

No Main Services Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food   0 Irrelevant to vegetable growing 

P2 Water 

Underground water is one of the 

most important inputs for vegetable 

growing 

Sand dunes 5 

All vegetable farms are far from other 

sources of water. All water used for 

vegetable growing is extracted from 

underground water beneath sand dunes 

P3 Medicines Unimportant  0 
Natural medicines are not used for 

vegetable growing on sand 

P4 Fibres Unimportant  0 
Fibres are not used in vegetable growing 

on sand 

P5 Building materials Bamboo  Bamboo forest 1 
Very few households use bamboo to build 

their farm 

P6 Water energy Unimportant  0 
Water energy is not used in vegetable 

growing on sand 

P7 Biomass energy 
Dead branches may be collected 

from coastal protection forests 
The SES itself 1 

Biomass energy is not really used in 

vegetable growing on sand 

P8 Transport  Unlikely    0  
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Regulating Services 

R1 
Carbon 

fixation/storage 
  0 

Irrelevant to vegetable growing 

R2 
Water quality 

maintenance 

Sand may provide a good filter for 

the surface water that percolates 

down and recharges ground water - 

especially in some cases when it 

passes through 30 m of sand dunes 

Sand dunes 4 

Water quality affect directly on vegetable 

growth and quality 

R3 
Air quality 

maintenance 

Coastal protection forest provide 

protection against blowing sand, 

preventing sand article from 

travelling in the air and landing in 

the vegetable farm 

Coastal 

protection 

forests 

4 

Air quality is important to human health 

and vegetable production 

R4 Climate buffering   0 

Vegetable growing on sand can grow well 

in adverse climate condition (i.e., 

temperature > 500C 

R5 
Pest and disease 

control 

The coastal protection forest may 

be a a source of insects that can 

perform biological pest control in 

nearby fields 

 2 

Insect diversity in the plantation forest is 

low, and so this function is very limited. 

Natural diverse coastal forest would be 

more effective 

R6 
Waste recycling / 

detoxification 

Sand may filter wastewater run out 

of vegetable farm 
Sand dunes 1 

Farmers may  not use  many chemicals for 

their vegetable growing 

R7 
Physical 

protection 

Sand dunes and coastal protection 

forest can provide protection 

service against physical damage to 

the vegetable farms from storms 

and strong winds 

Sand dunes 

and Coastal 

protection 

forest 

3 

Along with the support from coastal 

protection forests, farmers often use 

artificial materials to protect their farms 
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R8 
Control of water 

flows 
Unlikely/unimportant  0 

 

R9 
Control of 

sediment flows 
Unlikely/unimportant  0 

 

Supporting services 

S1 Carbon cycling Unimportant  0  

S2 

Photosynthesis, 

primary 

production 

Unimportant  0 

 

S3 Nutrient cycling Unimportant  0  

S4 Soil formation Unimportant  0  

S5 Water cycling Unimportant  0  

S6 Pollination Unimportant  0  

S7 Seed dispersal Unlikely    

Cultural services 

C1 Religious-spiritual Unimportant    

C2 
Recreation, 

sports, ecotourism 
Unimportant  0 

No tourism activities are in practice in this 

SES 

C3 
Science, 

education 
Unimportant  2 

Very few studies/educational activities 

have been done with this SES 

C4 
Historical / nation 

building 
Unimportant  0 

 

C5 
Relaxation/menta

l health 
Unimportant  0 

 

C6 
Aesthetics /artistic 

inspiration 
Unimportant  0 
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Ecosystem services important to the commercial pond aquaculture on sand, QB SES (9c)  

Summary 

This SES is critically dependent on two things - underground abundant and good quality water supply within the SES, for freshwater 

input, and commercial feed based on “trash fish” from other coastal and marine SESs. Any remaining natural forest together with 

planted coastal protection forest, provides some physical protection from storm damage, and polluted waste water is released 

directly untreated into the surrounding environment. 

No Main Services Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 

Shrimp are fed on commercial feed 

which is normally fish meal made 

from so-called “trash fish” The supply 

of this fish to the feed mills is 

therefore an important service on 

which commercial aquaculture 

depends 

Offshore (and 

possibly also 

near-shore) 

Kinh 

commercial 

fisheries SES 

4 

Without the shrimp feed, the intensive 

commercial system annot be developed 

P2 Water 

Aquaculture production requires a 

large amount of underground water 

(approximately 50.000 m3/year for a 

pond of 10.000 m2) 

The SES itself 4 

Most of aquaculture farms are built far from 

residential areas, thus cannot reach to other 

sources of surface water but underground 

water provided by the SES ifsefl  

P3 Medicines Unlikely/unimportant  0 
No natural medicines are used in aquaculture 

production 

P4 Fibres Unlikely/unimportant    

P5 
Building 

materials 
Unlikely/unimportant  0 

Local people no longer use wood/timber from 

forests for house building  
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P6 Water energy Unlikely/unimportant    

P7 Biomass energy 

Forests and fallows supply firewood 

which may be used by the people 

who own or work at the 

aquaculture ponds 

The SES itself 1 

Local people only use a little amount of dried, 

fallen branches of forest tree for heating 

P8 Transport  Unlikely    0  

Regulating Services 

R1 
Carbon 

fixation/storage 

Coastal  protection forests are 

carbon stores, and they are carbon 

dioxide sinks but this is not important 

at all for commercial shrimp 

production 

The SES itself 1 

With low density and poor quality, coastal 

protection forests only have limited capacity 

of carbon sequestration 

R2 
Water quality 

maintenance 

Sand may provide a good filter for 

the surface water that percolates 

down and recharges ground water 

– especially in some cases when it 

passes through 30 m of sand dunes 

The SES itself 5 

Water quality affect directly on shrimp 

productivity and local people’s health 

R3 
Air quality 

maintenance 

Coastal protection forest provide 

protection against blowing sand, 

preventing sand article from 

travelling in the air and landing in 

the ponds 

The SES itself 4 

Air quality is important to human health and 

production activities not only in the SES itself 

but also in other SESs nearby 

R4 
Climate 

buffering 

Coastal protection forests can 

provide favourable microclimates 

for the region but this is of limited 

importance to the aquaculture 

activities 

The SES itself 2 

Low density and poor quality of coastal 

protection forest prevent it from changing 

microclimate of the region  
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R5 
Pest and 

disease control 

Sand may provide good filter for 

surface water, eliminating most of 

disease in waste water discharged 

indiscriminately into environment 

before the water percolates down 

and recharges ground water which 

will be used for aquaculture 

production in the region 

The SES itself 4 

In aquaculture production, disease mostly 

spreads out through untreated wastewater 

discharged into environment. Thank to this 

service of the SES, disease is controlled better. 

R6 
Waste recycling 

/ detoxification 

Sand may provide good filter for 

wastewater discharged 

indiscriminately into environment by 

shrimp farmers 

The SES itself 3 

This service helps to reduce disease spread in 

aquaculture production 

R7 
Physical 

protection 

Coastal protection forest can 

provide protection service against 

physical damage to the ponds and 

associated facilities, and protection 

against excessive turbidity of the 

water that can be harmful for the 

prawns 

The SES itself 5 

Coastal protection forest not only protect 

aquaculture production but also human life, 

property and other economic activities in and 

outside of the SES from damages caused by 

natural disasters 

R8 
Control of water 

flows 
Unlikely/unimportant  0 

 

R9 
Control of 

sediment flows 
Unlikely/unimportant  0 

 

Supporting services 

S1 Carbon cycling Unclear    

S2 
Photosynthesis, 

primary 
Unlikely   
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production 

S3 Nutrient cycling Unlikely    

S4 Soil formation 

Coastal protection forest may help 

to form new land which could be 

used for aquaculture practice  

 1 

There are not much evidences for this kind of 

service provided by the SES 

S5 Water cycling     

S6 Pollination Unlikely    

S7 Seed dispersal Unlikely    

Cultural services 

C1 
Religious-

spiritual 
Unclear   

 

C2 

Recreation, 

sports, 

ecotourism 

Sand dunes may attract tourists to 

visit this SES, providing extra revenue 

to the local community 

 2 

Not many tourism activities are in practice in 

this SES, despite of its potentials 

C3 
Science, 

education 

This SES may provide 

scientific/educational information to 

interest communities. 

 2 

Not many studies/educational activities have 

been recorded in this SES despite of its 

potentials. 

C4 
Historical / 

nation building 
Unlikely  0 

 

C5 
Relaxation/men

tal health 
Unlikely  0 

 

C6 

Aesthetics 

/artistic 

inspiration 

Unlikely  0 
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Ecosystem services important to the Kinh inshore capture fisherman in delta and marine areas up to 6km offshore, QB SES 

(10a) 

Summary 

The SES depends provides significant catches of fish, shellfish, prawns and crab, depending on good quality se water in the coastal 

area. The SES also absorbs large amounts of carbon dioxide which is dissolved in the sea, but this is causing increasing problems of 

acidification, which has serious impacts on marine life. The SES provides some waste recycling and detoxification services, but it 

can be overwhelmed by sudden influxes of large levels of pollution or highly toxic substances, that can have huge impacts on 

marine life. 

No Main Services Description 

Sources of 

Ecosystem 

service 

Rank Justification for ranking 

Provisioning Services 

P1 Food 

A part of aquatic species captured by 

fisherman will be consumed by their 

households and in their communities, 

the rest enters the market chain 

The SES itself 5 

Shrimp, fish, crab and shellfish  are 

important sources of food for people living 

not only in this SES but also in other parts of 

the country 

P2 Water Unlikely/unimportant  0  

P3 Medicines Unlikely/unimportant  0  

P4 Fibres Unlikely/unimportant  0  

P5 Building materials Unlikely/unimportant  0  

P6 Water energy Unlikely/unimportant  0  

P7 Biomass energy Unlikely/unimportant  0  

P8 Transport  
Fishing activities could not be done 

without water-based transportation 
The SES itself 5 
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Regulating Services 

R1 
Carbon 

fixation/storage 

Huge amounts of carbon dioxide get 

dissolved in the sea 
The SES itself 5 

Increasing concentration of carbon in 

seawater created acidification which has 

many negative impacts on crabs, prawns 

and shellfish as well as coral reefs 

R2 
Water quality 

maintenance 

Water quality is important in 

determining fish stocks and productivity 

available for fisherman to capture 

The SES itself 5 

This service is greatly important to the SES 

as a whole.  

R3 
Air quality 

maintenance 
Unlikely/unimportant  0 

 

R4 
Climate 

buffering 
Unlikely/unimportant  0 

 

R5 
Pest and disease 

control 
Unlikely/unimportant  0 

 

R6 
Waste recycling 

/ detoxification 

Domestic, industrial and commercial 

waste are all discharged into the sea 
 4 

Sometimes high levels of pollution can 

happen too quickly in a limited area and 

the system cannot cope with it and there 

are sever impacts such as massive fish die-

offs, etc. 

R7 
Physical 

protection 
Unlikely/unimportant  0 

 

R8 
Control of water 

flows 
Unlikely/unimportant  0 

 

R9 
Control of 

sediment flows 
Unlikely/unimportant  0 

 

Supporting services 

S1 Carbon cycling Unlikely/unimportant  0  
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S2 

Photosynthesis, 

primary 

production 

Unlikely/unimportant  0 

 

S3 Nutrient cycling Unlikely/unimportant  0  

S4 Soil formation Unlikely/unimportant  0  

S5 Water cycling Unlikely/unimportant  0  

S6 Pollination Unlikely/unimportant  0  

S7 Seed dispersal Unlikely/unimportant  0  

Cultural services 

C1 Religious-spiritual Unclear  0  

C2 

Recreation, 

sports, 

ecotourism 

Coastal communities may attract 

tourists to visit the region 
The SES itself 1 

Not many tourism activities are available in 

this SES 

C3 
Science, 

education 
Unlikely/unimportant  0 

 

C4 
Historical / nation 

building 
Unlikely  0 

 

C5 
Relaxation/ment

al health 
Unlikely  0 

 

C6 

Aesthetics 

/artistic 

inspiration 

The sea is a source of inspiration for 

many artists 
 1 
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Ecosystem services important to the small and large scale beach tourism enterprises, QB SES (10c)  

Summary 

This SES is critically dependent on fresh water supplies, and seafood supplies originating from other adjacent SESs. Nearby coastal 

forest is also important for physical protection from storms and blowing sand, and may provide some micro-climate regulation. 

However, coastal forest is nowadays almost exclusively casuarina plantations. Original natural diverse species coastal forest would 

be more effective at providing these services. 

No 
Main 

Services 
Description 

Sources of 

Ecosystem service 
Rank Justification for ranking 

Provisioning Services 

P1 Food 
Seafood is provided for the many visitors 

to tourist destinations 

Offshore and 

possibly also near-

shore Kinh 

commercial 

fisheries SES 

4 

Seafood is always an important part of 

every beach tourism business 

 

P2 Water 

Tourism activities require a huge 

amount of fresh water (i.e., for cooking, 

bathing, washing) 

Some main 

destinations close 

to Dong Hoi city, 

rely on municipal 

water supply from 

the river is used, in 

other areas ground 

water under the 

sand dunes may 

be used 

4 

Apart from seawater,  underground fresh 

water is also very important for tourism 

business 

P3 Medicines Unlikely/unimportant  0  

P4 Fibres Unlikely/unimportant    
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P5 
Building 

materials 
Unlikely/unimportant  0 

 

P6 Water energy Unlikely/unimportant    

P7 
Biomass 

energy 
Unlikely/unimportant  0 

 

P8 Transport  
Water-based transportation is popular in 

tourism as well  
Ocean 3 

 

Regulating Services 

R1 

Carbon 

fixation/stora

ge 

Unlikely/unimportant  0 

 

R2 
Water quality 

maintenance 

Sand may provide a good filter for the 

surface water that percolates down 

and recharges ground water – 

especially in some cases when it passes 

through 30 m of sand dunes 

Sand dunes 3 

Quality of fresh water is important but it is 

not the most important factor in beach 

tourism business 

R3 
Air quality 

maintenance 

Coastal protection forest provide 

protection against blowing sand, 

preventing sand article from travelling in 

the air and landing in tourism facilities 

Coastal protection 

forests 
3 

Air quality is important to tourists and 

tourism facilities (hotels, restaurants, etc.) 

Natural coastal forest would be more 

effective at providing this  service than the 

planted casuarina forest 

R4 
Climate 

buffering 

Coastal protection forests can provide 

favourable microclimates for the region 

and this is important to tourists 

Coastal protection 

forests 
3 

Low density and poor quality of coastal 

protection forests in Quang Binh may 

prevent them from changing microclimate 

of the region. Original natural forest would 

be better but it has all bens cut down 

R5 Pest and Unlikely/unimportant  0  



 

101 
 

disease 

control 

R6 

Waste 

recycling / 

detoxification 

It is unclear how many beach hotels 

have waste-water treatment facilities or 

just pump waste water into the sea. 

Many small restaurants dump garbage 

directly in the river estuary in Dong Hoi 

town 

3 0 Needs further investigation 

R7 
Physical 

protection 

Coastal protection forest can provide 

protection service against physical 

damage to the tourism facilities (hotels, 

restaurants) 

Coastal protection 

forests 
3 

The importance of this services varies, 

depending on the distance of coastal 

protection forests and tourism facilities 

R8 
Control of 

water flows 
Unlikely/unimportant  0 

 

R9 

Control of 

sediment 

flows 

Unlikely/unimportant  0 

 

Supporting services 

S1 
Carbon 

cycling 
Unlikely/unimportant  0 

 

S2 

Photosynthesi

s, primary 

production 

Unlikely/unimportant  0 

 

S3 
Nutrient 

cycling 
Unlikely/unimportant  0 

 

S4 Soil formation Unlikely/unimportant  0  

S5 Water cycling Unlikely/unimportant  0  
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S6 Pollination Unlikely/unimportant  0  

S7 
Seed 

dispersal 
Unlikely/unimportant  0 

 

Cultural services 

C1 
Religious-

spiritual 
Unlikely/unimportant   

 

C2 

Recreation, 

sports, 

ecotourism 

Landscape beauty of the beach is one 

of the most important factors attracting 

tourists, thus most important to tourism 

business  

Sand dunes, 

coastal protection 

forests, beach 

5 

 

C3 
Science, 

education 
Unlikely/unimportant  0 

 

C4 

Historical / 

nation 

building 

Unlikely/unimportant  0 

 

C5 
Relaxation/m

ental health 
Unlikely/unimportant  0 

 

C6 

Aesthetics 

/artistic 

inspiration 

Unlikely/unimportant  0 
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