CHAPTER 9 - VULNERABILITY ASSESSMENT AND EBA
RECOMMENDATIONS FOR THE PRIORITY SOCIO-ECOLOGICAL
SYSTEMS OF HA TINH
9.1 Introduction
In this chapter, we present the final results of the provincial-level vulnerability assessment
for ecosystem-based adaptation to climate change for Ha Tinh. The top 10 of the 33
SESs in Ha Tinh have been subjected to further detailed analysis of their generic
ecosystem services and climate change vulnerability - at the provincial-level. These are
listed in Table 9.1. The methods for this assessment are described, and the results
discussed, with full details of the analyses provided in Annexes.
The assessment builds particularly on the information provided in Chapter 5, in which
the SES of Ha Tinh were identified, mapped, prioritised and described, Chapter 6 and 7
examining the climate change context of Ha Tinh and Chapter 8 on Ha Tinh’s provincial
level adaptive capacity.
Table 9.1: Ten priority Socio-ecological Systems for Ha Tinh
Rank

SES Code

Name of Socio-Ecological System

1

8a

2

8h

2

PA1+2

3

3a

4

3b

5

FPMB 1+2

6

8e

State managed Special Economic and Industrial Areas (coastal)

7

2b

Kinh and ethnic minority smallholder field and tree crops

8

2d

Kinh smallholder inland valley paddy cultivation + tree crops

9

6d

Kinh commercial shrimp aquaculture on sand

10

7b

Kinh artisanal inshore capture fishery up to 6 nm offshore

Commercial and state water management infrastructure (dams,
weirs, saline intrusion barrages, irrigation canals)
urban and rural settlement, industry, services
State SUF (National Park, Nature Reserve) Management (Vu
Quang, Ke Go)
Kinh smallholder lowland floodplain irrigated paddy rice cultivation
Kinh smallholder floodplain-hills transition,paddy rice + mixed
farming and tree crops
Forest Protection Management boards on subtropical forest >
700m and moist tropical < 700 m

9.2 Ecosystem Service and Vulnerability Assessments towards EbA
Recommendations for 10 priority Socio-Ecological Systems
9.2.1 Ecosystem Service Assessments
The purpose of the ecosystem service assessment is to identify the key services in each
SES, understand the status or condition of this service and ultimately see the extent to
which these services might be restored, to help the stakeholders of that or adjacent SES
adapt to climate change. Clearly the nature and importance of ecosystem services is
very site specific. Thus, at this provincial-level, the assessment can only be generic and
qualitative, based on a general understanding of the SES. It is based primarily on the
professional judgement of the consultant team and literature review, and is intended
to inform and help guide the site-specific more detailed local-level assessment.
The analysis was structured around a modified version of the Common International
Classification for Ecosystem Services (CICES) developed through the European
Environment Agency. The assessment attempted to answer following questions for
each SES:


On which ecosystem services does this SES depend?



Where is this service generated?



How important is it (to what and why), on a scale of 1 (least important) –

5

(most important)?


In what condition is this ecosystem service on a scale of 1-5 (compared with a
hypothetical intact ecosystem)?



Which ecosystem services does this SES provide to other SES?

Overall, Special Use Forest SESs were found to be the single biggest area of healthy
natural ecosystems, and the single biggest provider of ecosystem services. They play a
major role in the provision and regulation of the water supply on which many
downstream people and activities are dependent.

Forest Companies and Forest

Protection Management Boards are also managing large areas of natural forest (as well
as plantations) that provide 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 - 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 Ha Tinh 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 natural ecosystems nevertheless provide some of the same
services as the original natural forests they replaced such as carbon storage and

physical protection, albeit often with more limited effectiveness. At the same time,
these fragments of natural ecosystem are themselves are less resilient and ultimately
more vulnerable to climate change than intact ecosystems within the same landscape.
Detailed ecosystem service assessments of the ten most important SESs are provided in
Annex 9.1.
9.2.2 Climate Change Vulnerability Assessments
Chapter 7 examined climate change scenarios and their likely impacts for Ha Tinh, and
identified seven specific climate change parameters under four broad areas of change
on which to assess vulnerability: precipitation (annual, number of dry days, number of
high rainfall events, and ), temperature (maximum temperature and number of hot
days), storms and sea level rise. The main focus of this study is to assess each SES in terms
of these seven parameters.
The overall conceptual framework for this assessment is shown in Figure 9.1.
Figure 9.1: Analytical Framework for Identifying EbA actions for Socio-ecological
Systems

The process for scoring vulnerability is two-stage:
IMPACT = Exposure x sensitivity
VULNERABILITY = IMPACT x Adaptive Capacity
First, IMPACT is assessed (Figure 9.2). Impact is a product of the exposure of the SES to
a change parameter and its sensitivity to that parameter. Each is scored from from 1
(low) –

5 (high)1, using best available secondary information and the expert

judgment of the team members. Exposure is then plotted against sensitivity to give an
overall score for the impact of that parameter on the SES. Then, VULNERABILITY is
assessed (Figure 9.3). Impact is plotted against provincial-level capacity to adapt to it,
1

1 being least exposed or sensitive, 5 being most

to give an overall score for vulnerability for that parameter. The overall vulnerability of
the SES to climate change is understood as the mean of these seven vulnerability scores.
The overall vulnerability scores for the top 10 SESs are provided in Table 9.2, and the
component scores for each SES against the seven parameters are provided in Annex
9.3. The full vulnerability analysis for each of the 10 priority SESs is provided in Annex 9.2.
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climate factors
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Main Justification for Importance Ranking

Name and Code of SES

8a

and

state

water

management infrastructure (dams, weirs,

Hugely important for supporting water supply for

3.3

2

and

3.3

2

provides

2.7

8

3.4

1

3.3

2

2.7

8

2.6

10

agriculture, industry and domestic use

saline intrusion barrages, irrigation canals)
2

8h

3

PA1+2

4

3a

Urban and rural settlement, industry,

Ha

services

construction are main contributors to GDP

State SUF (National Park, Nature Reserve)
Management (Vu Quang, Ke Go)
Kinh

smallholder

lowland

floodplain

irrigated paddy rice cultivation

Tinh

Covers

is

rapidly

significant

urbanizing;
land

area

services
and

important ecosystem services to a variety of
downstream SESs
Rice growing is a major agricultural activity in the
lowland plains, provides significant employment,
support food security and contributes to GDP

Kinh smallholder floodplain-hills transition,
5

3b

paddy rice + mixed farming and tree

Employment, food security and GDP

crops

6

7
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8e
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tropical < 700 m
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land
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State managed Special Economic and

A

key
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for

driving

future
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Industrial Areas (coastal)

development, Foreign Direct Investment

8

2b

9

2d

10

6d

Kinh and ethnic minority smallholder field

Land area, employment, food security and income

and tree crops

generation

Kinh smallholder inland valley paddy

Land area, employment food security and income

cultivation + tree crops

generation

Kinh commercial shrimp aquaculture on
sand

Employment, food security and income generation

3.3

2

3.3

2

3.1

7

Figure 9.2: Potential Impact matrix

Corresponding values used
in Tables:
0.0
1.0
2.0
3.0
4.0
5.0

-

0.99 = Low
1.99 = Moderate
2.99 = High
3.99 = Very High
5.00 = Extremely High

Figure 9.3: Vulnerability matrix

Corresponding values used in tables:
0.0
1.0
2.0
3.0
4.0

-

0.99 = Limited/Slightly vulnerable
1.99 = Moderately vulnerable
2.99 = Vulnerable
3.99 = Highly Vulnerable
5.00 = Extremely Vulnerable

9.2.3 Recommendations for Ecosystem-Based Adaptations
At this concluding point in the provincial-level study, when appropriate EbA actions are
identified, it is useful to review the analytical framework for EbA, first presented in
Chapter 1.

This is shown again in Figure 9.4.

Without the blue arrows, Figure 9.4

represents the understanding of the components of vulnerability that was used above,
and that has been popular since the IPCC first presented the idea that vulnerability is a
function of (Exposure X Sensitivity)/Adaptive capacity. Since EbA actions are intended
to reduce vulnerability, they do this by reducing exposure to a climate change
parameter, reducing the sensitivity of the entity in question to that parameter, and by
strengthening adaptive capacity. The addition of the blue arrows to Figure 9.4 shows
how strengthened adaptive capacity can be deployed to take action in regard to
both the natural/physical environment, and the social environment which together can
help manage issues of sensitivity and exposure in SESs. Thus, management of exposure,
and management of sensitivity, made possible through increased adaptive capacity,
combine to reduce overall vulnerability.
Each EbA recommendation presented below is justified by evidence presented in the
preceding chapters, highlighting why it is necessary and important, and indicating the
benefits it will provide.

A tentative timetable for the implementation of each

intervention is also given.
The proposed EbA measures fall into several distinct types. Some address climate
shocks, and some address stresses, caused by, or exacerbated by climate change.
Thus, they do not relate only to disasters caused by extreme climate events, but also to
the cumulative stresses on systems that develop through gradual directional change
(in temperature, rainfall patterns, sea level rise, and storm patterns) that will modify or in
some cases transform these systems.
Figure 9.4: Analytical Framework for Identifying EbA actions for Socio-ecological Systems

Some care has been taken only to label an intervention as EbA if it clearly meets this
definition. To include other interventions would create (or add to existing) confusion
about EbA approaches. Nevertheless, we have attempted to be pragmatic –

good

adaptation interventions do not have to be 100% pure EbA. In this context:


Some recommendations relate to “Climate Smart” agriculture (including crop
production and livestock-raising), plantation forestry, and aquaculture. These
may include a mixture of EbA and non-EbA elements, but are best considered
together as a package of interventions



Some recommendations relate to “Climate-proofing” infrastructure investments.
Bioengineering interventions may be considered as part of this –

and in some

cases as “stepping stones” necessary as part of the “renaturation” process (to
help bring back nature) so that additional future ecosystem service benefits can
be obtained.
9.3

Key Findings and Recommendations for each Socio-Ecological System

For each of the ten priority SES, the following sections present summaries of the findings
of the ecosystem services assessment and of the main climate change vulnerabilities
identified in the vulnerability assessment. Based on these, potential “generic” EbA and
other CCA interventions are identified.
9.3.1 SES 8a: Commercial and state water management infrastructure (dams,
weirs, saline intrusion barrages, irrigation canals)

9.3.1.1. Ecosystem Services
Reservoirs transmit what is probably the most important ecosystem service for the
province of Ha Tinh: water - for agriculture, for power, for domestic and industrial needs,
and for natural “environmental flows” that sustain the province’s freshwater biodiversity.
All reservoirs depend on the inflow of water from the watersheds of forested SESs (PA
1+2, FPMB 1+2) upstream of their location. Thus intact forested ecosystems and the
provisioning (water), regulating (water quality, control of water flow, control of
sedimentation) and supporting ecosystem services they provide are vital to the
sustainable functioning of reservoirs. The reservoirs are then used to regulate the flow
of water to other downstream SESs, through irrigation canals, pipelines, as well as
through the water they release into the natural river channels below the reservoirs.

9.3.1.2. Main Climate Vulnerabilities
Drought > lack of water: the predicted reduction in rainfall in winter and spring will
reduce the water inflow to reservoirs and water availability to downstream users.
Heavy Rains > dam failure: The predicted increase in prolonged periods of intense
rainfall in the rainy season can quickly fill reservoirs to their safe limits, and raise the risk
of dam failures.

Heavy rains > erosion: Intense rainfall in many degraded watershed areas is also likely
to increase erosion, and the resulting sedimentation of the reservoirs decreases their
capacity and working life.
Storms > dam damage: Reservoir facilities may also be vulnerable to physical damage
from strong winds and storms.

9.3.1.3. Potential EbA Interventions
•

Increase working life of reservoirs by reducing sediment inflow through improved
watershed management, particularly using longer rotations in forest plantations,
and stopping any further conversion of natural forest to other uses.

•

Establish populations of floating pond weed to reduce evaporation

•

Install large areas floating solar panels on reservoir surfaces to generate
electricity and reduce evaporation losses

•

Protect reservoir infrastructure from physical damage from storms through
planting of wind-breaks

9.3.1.4. Other Adaptation-related Interventions
•

Integrated provincial water management plan, encompassing problems
related to many different SES.

•

Conduct scenario planning exercises for future water demand in the areas
supplied by each reservoir

•

Multi-stakeholder water conservation campaigns and demand management

9.3.2 SES PA1+2:

State Special Use Forest (National Park, Nature Reserve)

Management (Vu Quang, Ke Go)
9.3.2.1. Ecosystem Services
Vu Quang National Park and Ke Go Nature Reserves together represent the biggest
areas of healthy natural ecosystems, and the biggest provider of ecosystem services in
Ha Tinh. In addition to the primary role of conserving biodiversity, as discussed above,
these protected forests play major roles in the provision and regulation of water supply
on which many downstream activities depend. As yet, these SUF do not contribute
significantly to tourism in the province –

either domestic or international –

as

travellers to the region are more likely to visit the renowned World Heritage site of Phong
Nha-Ke Bang, in neighbouring Quang Binh.
These forests play a very significant role in carbon sequestration and storage, which
may in future have a monetary value, and in local level micro-climate regulation. They
also provide pest control and pollination services to adjacent agricultural areas forest,
depending on the particular crops being grown, but equally, these protected areas are
often a source of vertebrate and insect pests which cause damage in adjacent SES. In
times of food shortage, forest adjacent villages may also find a source of wild foods
here to help them cope until domestic food supply is restored. Although it is illegal to

do so, many people gather building materials, fibres, etc. from these forests, for sale or
household use.
9.3.2.2. Main Climate Vulnerabilities
Rising temperatures > changes in species distribution and abundance: The large
area of forest in these special use forests, their rich biodiversity, and connectivity within
the landscape, all help reduce their vulnerability to climate change. Their elevation
and distance from the coastline reduce the impacts of storms and put them out of
reach of the direct effects of sea level rise. However, there are some specific aspects
of vulnerability related to temperature and precipitation changes that should be
considered.
As discussed in the previous chapter, all species have biophysical tolerances or
ecological “comfort zones”, so if climate change results in temperatures rising above a
species’ threshold, an animal species might migrate to stay within their comfort zone;
plants might respond in a longer term, resulting in changes of distribution. Typically,
each one centigrade degree of temperature increase, results in a shift of 35 km in
latitude, or 100-2000 m in altitude (or some combination of the two). For species
presently suited to conditions at the highest elevations in Vu Quang, this would leave
them nowhere to go, as temperatures rise. For species that will need to migrate further
northwards outside the present northern boundary of Vu Quang, the land-use pattern
of that area will determine whether there is an opportunity for them to move successfully
or not.

For these reasons, biodiversity conservation planners try to maintain

“connectivity” amongst different protected areas.
Hot dry weather > Fire: Longer hotter dry seasons, and the increasing number of very
hot days will increase the risk of forest fire, especially in the very dry limestone areas.
While this has not been considered as a major issue in the past, it will be of growing
concern in the future. On the other hand, with wetter rainy seasons and more intense
rainfall events, erosion and land-slide risk may also increase.
9.3.2.3. Possible EbA Interventions
-

Improved, ecologically based PA management: Vulnerability is reduced by
removing or reducing non-climate stressors thereby increasing the resilience of
these protected areas to withstand climate change.

The main threats to

protected forests include conversion to other uses, illegal logging and forest
product gathering and wildlife poaching, and these threats can only be
reduced by improved management, including EbA and other interventions. This
must include strengthening the relationship between

protected area

management and local communities, through participatory management,
access rights and benefit sharing.
-

Restoration of degraded areas within the protected forests, using native species;

-

Spatial planning and land management to ensure connectivity of Vu Quang
and Ke Go to other forests in the larger landscape (including Phong Nha-Ke

Bang National Park in Quang Binh) is maintained (or restored where necessary)
along both altitudinal and latitudinal gradients to facilitate the movement of
species over time in response to climate change. In Ha Tinh, it is essential that
the Cao Tre Border Industrial Zone has a strong environmental planning
component, so Vu Quang does not become isolated. Collaboration with Lao
PDR should be continued and strengthened, to develop effective management
of the trans-boundary landscapes.
9.3.2.4. Other Adaptation-related Interventions
-

Ensure effective enforcement of laws against illegal logging, forest conversion
and wildlife poaching.

-

Raise awareness in downstream SES of the importance of protected forests.

-

Clarify and enforce land use planning regulations to prevent “legal” forest
conversion.

-

Improving forest fire prevention and if fires do occur, ensure proper rehabilitation
of burnt sites with native species.

9.3.3 SES 3a: Kinh smallholder lowland floodplain irrigated paddy rice cultivation
9.3.3.1.

Ecosystem Services

This SES is most dependent on environmental service of upstream forest ecosystems for
the supply of irrigation water for rice growing, although this is now provided through a
system of reservoirs and irrigation canals. The soils of rice paddies take years to reach
their optimum structure and composition and are practically ecosystems in their own
right, depending on the maintenance of diverse factors to sustain their fertility. In some
places, paddy fields still supply some natural foods in the form of wild fish, crabs and
frogs etc. that can live in the rice fields (although heavy use of chemicals in rice-growing
will reduce this wild food supply).
9.3.3.2.

Main Climate Vulnerabilities

Drought > paddy failure: Paddy rice is vulnerable to drought and frequently in Ha Tinh,
irrigation water is not sufficient to meet all needs.
Drought > salinization of paddy fields: In Ha Tinh rice paddies in coastal floodplains
are at risk of increasing salinization as salt water penetrates further upstream from
estuaries, and seeps under dykes into agricultural fields. Irrigation, while providing water
for rice crops, reduces river volumes and regimes, which aggravates saline intrusion.
Storms, floods > paddy failure: These coastal rice growing areas take the full force of
tropical storms, unprotected except by low dunes in some place.

Paddy rice is

vulnerable to storm damage and flooding when the crop is ripe and about to be
harvested. It is also vulnerable to cold: if a cold snap occurs soon after seedlings are
transplanted, the entire crop can be killed. Cold snaps are, however, predicted to
decrease in intensity and duration with climate change.

Rising temperature > declining rice yields:

Rice productivity also declines as

temperatures increase. Night-time temperatures are critical. As they increase, plant
respiration increases, reducing growth rates.
Sea Level Rise > permanent inundation, more extreme storm surges.

Unless,

addressed, sea level rise (estimated at between 13 and 74 cm (B2)), will permanently
inundate some 25 km2 of Ha Tinh’s lowland flood plain paddy growing area and its
urban areas.
9.3.3.3.

Possible EbA Interventions

The main lesson from EbA for the lowland floodplains is that their problems of drought,
flooding and saline intrusion cannot be seen or planned for, in isolation. They need to
be considered as part of a broader integrated water resource management plan
which should consider:
the “renaturation” or “rewilding” of some rivers or river stretches, potentially

•

involving removal of some dykes, revetments and other barriers, to allow water
to flow more naturally, meandering in the valleys and across floodplains, and
restoring “environmental flows” and natural wetland habitats to help slow and
absorb flood waters, recharge ground water, combat saline intrusion,
accommodate sea level rise and purify water supply, for the benefit of all
downstream SESs.
•

On rivers where saline intrusion barriers already exist, gates need to be opened
and closed in a strategic fashion to deliver multiple benefits; reduction of
upstream saline intrusion; downstream sediment transport, migration of fish and
other species, and the continued survival of estuary mangroves. This is poorly
understood, and research is needed. Then, community-based committees with
representative from both upstream and downstream of the barriers should be
established to manage their operation.

•

Further research on alternative livelihood activities such as the use of more
saline-tolerant rice varieties or transition out of rice-growing into brackish-water
aquaculture.

•

Improved reservoir management to restore environmental flows in rivers and
help to reduce saline intrusion and salinization of rice fields.

A number of “climate-smart agriculture” initiatives are already being promoted in the
province that should be continued and expanded. These include:
-

Promotion/adoption of the “System of Rice Intensification” (SRI), which can
significantly reduce water use, as well as the use of fertilisers and pesticides, while
increasing yields. SRI does however require more intensive management of the
fields and has an increased labour demand for weeding.

-

Shifting the crop calendar and using rice varieties with shorter growing periods
(less than 100 days) so crops ripen before the storm and floods of late summer.

Expand the use of ratoon rice –

-

allowing the harvested rice plants to re-

sprout and produce a second crop. This reduces the rotation time to as little as
45 days, and while productivity may only be around 65% of the original harvest,
all labour and input costs are reduced, resulting in relatively high profitability for
the farmer. Ratoon rice grows well in low-lying areas where there is plenty of soil
moisture remaining after the first harvest.
Where salinization is already advanced and reducing rice yields, continue the

-

practice of changing crops to more salt tolerant varieties (eg. sunflowers), or
changing activities altogether –
9.3.3.4.

for instance to aquaculture.

Other Adaptation-related Interventions
Ecosystem based adaptation cannot address all climate change challenges.

-

Areas critical to the economy and social well-being of Ha Tinh can continue to
be physically protected by raising the level of existing dikes and sea walls and
constructing others, where necessary.
Encourage households to diversify their livelihoods and include activities not

-

based on risky renewable natural resources, to reduce dependence on a few
sources of income, and enhance resilience by spreading risk and lower risks
inherent in depending on few sources of income.
Ensure land use planning protects the highly productive lowland paddy fields

-

from further urban settlement/expansion.
9.3.4 SES 3b:

Kinh smallholder floodplain-hills transition, paddy rice + mixed

farming and tree crops
9.3.4.1.

Ecosystem Services

Located at the topographic transition between the plains and the hills, this widespread
SES is dependent on a broad range of ecosystem services. In many places, small
watersheds and reservoirs provide water for irrigation and domestic use, but natural
forests on these watersheds are largely converted to plantations, other land uses or
degraded, and water supplies can be limited. As mentioned above, the rice fields
themselves may still supply some natural foods in the form of wild fish, crabs, frogs etc.
that are often found in paddy fields, but uplands less so. Soils are more exposed, both
through cultivation of annual field crops, and by the planting of tree monocultures,
although acacias do fix nitrogen. Some physical protection is still provided, as well as
pollination and pest control services of varying importance (depending on crops and
distance from the forest).
9.3.4.2.

Main climate vulnerabilities

Drought > Crop failure: Rice and other field crops are vulnerable to droughts in the
dry season (especially in areas without access to irrigation), and also to storms and
floods late in the growing season.
High rainfall > erosion, landslides and water shortages: Intense rainfall in many
deforested and watershed areas and agricultural lands will increase erosion affecting

soil fertility and crop production and causing landslides in some places. Increased
surface runoff will also reduce infiltration and potentially decrease ground water
supplies, leading to water shortages.
Short rotation tree monocultures leave soils exposed for long periods, and intensifying
seasonal droughts, followed by heavy rains will increase erosion, particularly on slopes,
and ultimately reduce site fertility.
Drought, rising temperatures > Fire: Plantations of acacia, eucalypts and pines are
generally tolerant of high temperatures and drought, but the risk of forest fire will
increase, as well as the risk of crop and tree diseases.
Storms > crop damage: Tree crops are damaged by high winds. Fruit trees can lose
their crops; rubber is subject to wind throw and storms.
9.3.4.3.

Possible EbA interventions

In the short–

medium term:

-

Employ SRI paddy cultivation systems where appropriate.

-

Apply soil and water conservation practices to the cultivation of upland crops
and citrus trees, especially on steep slopes, using contour planting, alley
cropping, mulching, etc to reduce erosion and encourage infiltration of rain
water

-

Promote the use of nitrogen fixing (soil) cover crops to protect soils and enhance
their fertility.

-

Diversify the tree crops within plantation landscapes to increase the structural
(and economic) complexity of the stands, and enhance their resilience to
climate stress.

-

When preparing land for plantation, or harvesting tree crops, leave strips of trees
along the edges of rivers and streams (this will improve the water supply and
water quality services)

-

Change crop varieties cropping pattern and adapt cropping calendar to suit
changing conditions

-

Substitute crop varieties for more tolerant types

-

Introduce SRI rice where appropriate

In the medium-long term
-

Increase the rotation length for acacia, eucalyptus and pine, to protect the
upland soils and control erosion, particularly around small reservoirs and other
areas vulnerable to erosion.

-

Where irrigation water is in short supply, switch crops from paddy rice, to less
water demanding crops such as cassava and maize.

9.3.4.4.
-

Other Adaptation Interventions
Investigate possibility of group certification for FSC for smallholders (this will
provide an incentive to increase duration of harvest cycle –

see above)

9.3.5 SES FPMB 1+2: Protection Forest Management Boards on subtropical forest
> 700m and moist tropical < 700 m
9.3.5.1.

Ecosystem Services

Protection Forest Management Boards are responsible for managing approximately
83,000 ha (25%) of Ha Tinh’s 320,300 ha forest estate. There are five Boards managing
natural forest (80%) as well as plantations (20%), for both protection and some
production (See Chapter 3). Watershed forest areas provide significant ecosystem
services to downstream areas, similar to those described above for Special Use Forests,
most notably the provision of water for irrigation, power, and domestic and industrial
uses. The production (plantation) forests to a limited extent provide fibres, building
materials and biomass to broader provincial society.
biodiversity –
9.3.5.2.

The natural forests protect

the provinces “natural capital”.

Main Climate Vulnerabilities

The vulnerabilities of the PFMB forests are also similar to those described for SUF above
(Section 3.2).
Temperature change and drought > changes in species abundance and
distribution. In the longer term, there will be shifts in in the abundance and geographic
distribution of both animal and plant species, and some species may become locally
extinct.
Heavy rainfall > erosion: Where forest management includes plantations harvested
on short rotations for pulp, the combination of exposed soils and heavy rainfall will lead
to increased erosion and declining site productivity and cascading downstream
impacts such as sedimentation of reservoirs and reduced water supplies to consumers.
Rising temperature, drought >Fire: Fire hazards are greater, because much of the
area is planted to monocultures of acacia –

or the more flammable eucalypts and

pines and the stands are more open. Most fires are started accidentally by forest
workers and illegal forest harvesters (rattan, timber) who camp for up to several weeks,
but some are started intentionally, to justify later conversion to other uses.
Over-riding threats: The greatest threat to these forests and the services they provide
however is not from climate change, but from their legal and illegal conversion to other
uses. In Ha Tinh, a large area of forest in Vu Quang National Park is being submerged
in the reservoir of the Ngan Toui Dam project.

9.3.5.3.

Possible EbA interventions

The overall recommendation is to manage production forest in Ha Tinh more effectively
and appropriately for a combination of both economic and ecosystem service benefits
(not just economic benefits alone), with a focus on measures to control fires and erosion
and improve water management, while maintaining diversity and connectivity.
In the natural protection forests:
enhance the resilience of the forested ecosystems through restoration and

-

improvement of degraded areas (and enrichment planting where selective
logging has already taken place), using only native high value timber species
that are selected for their suitability to the future climate conditions
In the acacia and eucalyptus plantations in the production forest estate, revise
management strategy, including:
use of longer (15 yr) rotations for higher value sawn timber, taking pulp wood

-

from routine thinning and branch wood
harvest from a larger number of smaller patches (rather than a smaller number

-

of larger patches) that are separated from each other by sizeable nonharvested areas.
Leave strips of trees approximately every 50 –

-

100 m on steep slopes and as

riparian buffers along water courses.
9.3.5.4.

Other Adaptation-related Interventions

In the medium to longer term:
-

Improved prevention measures againstforest fire, including planning and
effective use of fire-breaks, education of people going into the forest for other
purposes –

-

such as approved rattan collectors.

research should be carried out on temperature and rainfall “comfort zones” and
thresholds for key high value native timber species

-

efforts should be continued to achieve FSC Certification for additional areas of
natural production forest, as this demands a high standard of management and
sustainability

9.3.6 SES 8e: State managed Special Economic and Industrial Areas (coastal,
Vung Ang)
9.3.6.1.

Ecosystem Services

These developments are amongst the most transformed SES in the province, dominated
by infrastructure works and commercial supply chains to replace natural ecosystem
services –

such as drainage, control of erosion and pollution, provision of raw

materials, maintenance of micro-climates and protection of the built environment.
These areas still rely on upland watersheds and reservoirs for water supply.

9.3.6.2.

Main Climate Vulnerabilities

Storms, high winds, high rainfall, storm surges > flooding, wind damage. Located
right on the coast, these sites are in the front line for tropical cyclones, bringing high
winds, heavy rain and storm surges, potentially causing wind and wave damage and
localized flooding.
Rising temperatures > heat stress:

Lowland coastal sites will suffer amongst the

greatest impacts from rising temperatures. Urban areas are typically heat islands, and
these industrial areas, with great expanses of concrete, will function as such, and will
constitute seasonal health hazards for resident populations.
Sea Level Rise > inundation, increase storm surge damage: The Vung Ang industrial
and port area is amongst the areas of Ha Tinh most threatened by sea level rise (see
Map 5 In Chapter 7).
9.3.6.3.

Potential EbA Interventions

Sustainable Urban Drainage Systems (SUDS) prevent pollution and flooding in urban
areas, controlling rain water and providing opportunities to discharge to water courses
or ground water: i) at source ; ii) on site; and iii) regionally, as shown in Figure 9.5.
i)

Source controls (at or near where rain lands):


green roofs –

with a layer of vegetation or patches of vegetation as part

of the roof cover that can:


reduce or eliminate run-off from roof areas



cool building during the summer by evaporation and reduce overall “heat
island” effects


ii)

iii)



provide sound insulation



provide a habitat for wildlife.

permeable or porous surfaces

Site controls


infiltration trenches filter drains and filter strips



swales - shallow drainage channels

Regional controls


detention basins, purpose built ponds and wetlands



green architecture and urban planning:

buildings and developments

designed with energy efficiency and climate change in mind, including
mechanisms to reduce the heat island effect:


green walls: building walls designed to accommodate vegetation, which
provides natural shading to the buidling



abundant open and green spaces within an urban development.

Figure 9.5: Sustainable Urban Drainage Systems discharge flood waters at source, site and
regional levels

Source: http://www.netregs.org.uk/environmental-topics/water/sustainableurban-drainage-systems-suds/

9.3.6.4.

Other Adaptation-related Interventions

To adapt to sea level rise, probably only conventional physical infrastructure.
SES 2b: Kinh and ethnic minority upland small holder field crops and forestry (<
700m)
9.3.7.1.

Ecosystem Services

Located primarily in upland areas, away from main valleys, the people in this SES
depend on their local landscape and surrounding natural ecosystems for a range of
services, most importantly provisioning of water for domestic and agricultural purposes,
but also regulating services of physical protection from extreme weather events, water
quality maintenance, pest and disease control and climate buffering, supporting
services of nutrient cycling and soil formation, control of water and sediment flows.
Some wild foods may also be available, along with moderate quantities of timber and
NTFPs, collected primarily by ethnic minorities. Most of these natural services have been
replaced by largely less effective, more expensive artificial inputs and materials.
9.3.7.2.

Main Climate Vulnerabilities

Storms, high rainfall > Flash floods: Increasingly intense high rainfall events will add
to the already frequent flash floods experienced along watercourses of upland valleys.
High rainfall > erosion, landslides and water shortages: Intense rainfall in upland
watersheds, many of which are deforested, and on agricultural lands will increase
erosion affecting soil fertility and crop production and causing landslides in some
places. Increased surface runoff will also reduce infiltration and potentially decrease
ground water supplies, drying up water courses and leading to water shortages.
Hot Lao winds, Drought > crop decline or failure: Field crops in unirrigated upland
areas are killed by drought, which is often intensified by the hot lao winds, that will
become more intense with climate change. Tea is also sensitive to drought, suffering
reductions in quality and production.
Hot Lao winds, Drought >Fires: Fire hazards particularly occur where monocultures of
timber crops are planted - acacia –

or the more flammable eucalypts and pines

but also occur in natural forests, often started by local people gathering forest products.
.
Drought/domestic water shortage: When drought is prolonged, communities living
higher up watersheds, reliant on small streams for domestic water supply can quickly
run out water for livestock and domestic purposes.
9.3.7.3.
-

Potential EbA Interventions
Land use planning and watershed management –

Critically important to

ensure that land use plans include protection of all remaining watersheds and
that the plans are strictly enforced.

Soil and water conservation measures:

-

Apply soil and water conservation

practices to the cultivation of upland crops, especially on steep slopes, using
contour planting, alley cropping, nitrogen fixing cover crops, mulching, etc. to
reduce erosion and encourage infiltration of rain water.
Crop selection and management - to adapt to drought conditions, while

-

protecting the soils.
Sustainable harvesting of timber and NTFPs, to protect watersheds and diversity

-

and enhance incomes.
9.3.7.4.
-

Other Adaptation-related Interventions
Hard Terracing –

where erosion is serious and hard to control, and situation is

suitable, invest in hard terracing
-

Experiment with tea agroforests to reduce drought effects (Verschot et al 2007)

-

Community based forest fire control

SES 2d: Kinh smallholder inland valley paddy cultivation and tree crops
9.3.8.1.

Ecosystem Services

This SES has essentially combines characteristics and services of the flood plain paddy
SES (3b) and the upland field and tree crops and forestry (2b), most importantly
provisioning of water for domestic and agricultural purposes, but also regulating
services of physical protection from extreme weather events, water quality
maintenance, pest and disease control and climate buffering, supporting services of
nutrient cycling and soil formation, control of water and sediment flows. Most of these
natural services have been replaced by largely less effective, more expensive artificial
inputs and infrastructure.
9.3.8.2.

Main Climate Vulnerabilities

Livelihoods in this SES exploit the range of habitat types –
hills and upland slopes –

inland valley floodplains,

and so tend to be more diversified, which gives households

greater resilience to climate change. Additionally, the hills enclosing the inland valleys
provide a measure of natural protection from high winds associated with tropical
storms.
Storms, high rainfall > Flash floods: Increasingly intense high rainfall events will add
to the already frequent flash floods experienced along watercourses of narrow inland
valleys, particularly where there are bottle-necks (.
Hot Lao winds, Drought > crop decline or failure: Paddy fields are typically irrigated
by small reservoirs, vulnerable to running out of water. Field crops in unirrigated upland
areas are killed by drought, which is often intensified by the hot lao winds, that will
become more intense with climate change. Citrus is also sensitive to drought, suffering
reductions in quality and production.

Hot Lao Wind, drought > Fire: Fire hazards particularly occur where monocultures of
timber crops are planted - acacia - or the more flammable eucalypts and pines but
also occur.
9.3.8.3.

Potential EbA Interventions

These interventions essentially combine some of those suggested for SES 3b (lowland
paddy - hills transition) with some from SES 2b (upland field and tree crops)
-

Employ SRI paddy cultivation systems where appropriate.

-

Where irrigation water is in very short supply, switch crops from paddy rice, to less
water demanding crops such as cassava and maize.

-

Apply soil and water conservation practices to the cultivation of upland crops
and citrus trees, especially on steep slopes, using contour planting, alley
cropping, mulching, etc. to reduce erosion and encourage infiltration of rain
water

-

Promote the use of nitrogen fixing (soil) cover crops to protect soils and enhance
their fertility.

-

Diversify the tree crops within plantation landscapes to increase the structural
(and economic) complexity of the stands, and enhance their resilience to
climate stress.

-

When preparing land for plantation, or harvesting tree crops, leave strips of trees
along the edges of rivers and streams (this will improve the water supply and
water quality services)

-

Change crop varieties, cropping pattern and adapt cropping calendar to suit
changing conditions

-

Increase the rotation length for acacia, eucalyptus and pine, to protect the
upland soils and control erosion, particularly around small reservoirs and other
areas vulnerable to erosion.

-

Protect all remaining watershed forests from unsustainable use and conversion
to other uses, through revision of land use plans and their strict enforcement.

-

Sustainable harvesting of timber and NTFPs.

Other Adaptation-related Interventions
-

Hard Terracing - where erosion is serious and hard to control, and situation is
suitable, invest in hard terracing

-

Community based forest fire control

SES 6d: Kinh commercial and small-holder shrimp and fish aquaculture on sand
9.3.9.1.

Ecosystem Services

This coastal SES is critically dependent on the supply of abundant, good quality
freshwater to manage water quality and salinity in the brackish ponds and this comes
from either nearby rivers or from ground water. Small scale freshwater fish aquaculture
(especially snakehead) relies directly on ground water and ponds are dug down to

breach the water table. Snakehead aquaculture uses “trash fish” from the capture
fishery SESs for feed. Commercial shrimp feed also uses about 25% fish meal2. The dense
natural stands of melaleuca and other species that once covered the dunes provided
natural protection from storms, winds, high temperatures. These have now largely
disappeared and been replaced by plantation forest of casuarina and acacia. This is
much sparser, but still provides some physical protection. Disposal of waste water from
aquaculture ponds is a problem. In some places, freshwater swamp vegetation behind
the dunes provides a natural pollution treatment facility - but more often, waste water
is released untreated directly onto the beaches or into the sea.
9.3.9.2.

Main Climate Vulnerabilities

Shrimp and fish ponds are complex biochemical environments –

requiring careful

control of factors such as temperature, salinity, dissolved oxygen, pH, and waste
products.
Since this is a heavily managed commercially based SES, the implication of these
vulnerabilities is less about catastrophic failure, and more about ever-increasing
management costs and impacts on other users.
Drought > lack of freshwater for ponds:

Commercial ponds, with pumping

equipment, are likely to fair better and at the expense of households who rely on natural
ground water levels to fill their fishponds.
Storms > salinity changes, blowing sand: Storms bring sudden influxes of freshwater
which upset the salinity in brackish ponds and potentially kill the crop. High winds
associated with storms blow sand which fills the ponds, requiring expensive
maintenance, but wind also helps raise oxygen content of water.
Rising temperatures > heat stress in ponds:

Higher temperatures reduce the

dissolved oxygen content of water and change pH and salinity. This will demand more
attention to water quality management.
9.3.9.3.

Potential EbA Interventions
Investigate the t impacts of drought and multiple water users on ground water

-

supply and assess future demand (from aquaculture, vegetable growing and
tourism development) to develop appropriate management.
-

Reduce physical damage from storms and reduce impacts of high temperatures
by restoring natural beach vegetation around ponds to provide physical
protection and shade. This is more practical around the small freshwater ponds
dug down into the sand. Trees should not be planted too close, as they can
reduce the oxygen content of the water.

-

Improve management of waste water discharges to reduce pollution of ground
water and adjacent marine environments and impacts on fisheries, by directing

2

It is not clear whether commercial feed production takes place in Ha Tinh.

the discharge through specially created wetlands to precipitate and filter out
toxins.
Conclusions and recommended sites for local-level assessment
2.4.1.

Conclusions

Ha Tinh has a long history of climate disasters that climate change is now exacerbating;
future impacts will only become more challenging. Although the Province has done
much to respond to past extreme events and adapt to future problems, there is now a
tendency to keep responding to climate change in conventional ways and with each
sector responding independently of the others. Droughts and water shortage demand
more reservoirs and water supply projects.
dikes.

Floods demand more dikes and bigger

Saline intrusion demands barrages. Riverbank erosion demands more

revetments. These interrupt natural processes or replace natural ecosystem services. It
appears as an attempt to reinforce a status quo, to conduct “business as usual”, when
the time has come to consider other approaches. Often, the solutions for one problem
exacerbate a different problem. For instance constructing new dams to help address
water supply for irrigation and domestic purposes, without considering the downstream
effects of disrupting natural river flows and retaining more water upstream - salinization.
This provincial level study had three purposes:
i)

demonstrate the methodologies for vulnerability assessment for EbA as a basis
for mainstreaming the approach throughout the province.

ii)

conduct vulnerability assessments based on secondary data to identify the main
climate change challenges and practical EbA solutions at the macro-level to
address them;

iii)

identify sites within the province to conduct local-level or micro-scale assessment

This pilot study provides a strong justification for a more integrated and holistic
approach to adaptation and demonstrates the usefulness of the Socio-ecological
system concept and the ecosystem-based adaptation framework. These promote
resilience simultaneously in both ecosystems and societies, and are multi-sectoral and
multi-stakeholder approaches, predicated on effective participation of those
stakeholders.

The explicit spatial dimension of this study has shown the different

geographical scales at which impacts occur and so adaptation, must operate, and
the importance of linkages between them (upstream, downstream, etc.). It also clearly
shows the need for the most recent quantitative data, qualitative analysis and mapping
resources the province has to come up with an appropriate strategy.
At the provincial level, the analysis above shows the paramount importance of water
and soil management issues, as climate changes intensifies both the wet and dry
seasons and brings very high temperatures (>35°

C). Table 9.3 summarises the key

vulnerabilities of the SES in Ha Tinh, and shows how all of the top 10 SES have existing or
emerging problems with irrigation; domestic and industrial water supply and water

quality; and with flooding and erosion, that are having impacts on crop viability and
yields, human health, livelihoods, and security.
All EbA interventions are site specific and must be planned in a participatory manner
with relevant stakeholders, so these recommendations are for action areas, rather than
for specific actions, combining the use of biodiversity and the promotion and/or
restoration of ecosystem services. These action areas are:
i)

Land Use Planning: Revision of provincial land-use planning strategy, based on
integrated provincial water management
o

For each of Ha Tinh’s four main watersheds, review:


Sustainable and strategic management of the watershed forests, to
restore/optimize the water cycling service of intact forests



Seasonal water use regimes of users at all parts of river system, from
source to mouth –

to understand extent of natural flows



Inventory of reservoirs, characteristics, sedimentation



Inventory of water users and demand and practical conservation
measures



Inventory of existing adaptation infrastructure - barrages, dikes, etc.
–

what can be used, what can be enhanced, what should be

replaced


Inventory

of

flood

and

salinization

risk

areas

-

for

potential

“renaturation”.
ii) Conservation agriculture, with a primary focus on controlling soil erosion and
landslides and enhancing soil fertility
o

Identification of hotspots

o

Continue programme of SRI

o

Promotion of cover crops

iii) Payment for environmental services - compensating farmers and local
government for income foregone.
Immediate practical actions:
i)

Across all PFMBs and Forest companies - increase rotation lengths in all
production plantations from 7 to 15 years

ii) Strict Moratorium on any further clearance or conversion of natural forest.
iii) Climate focused EIAs on all development projects
At a higher level, Ha Tinh’s approach to mainstreaming EbA requires a basis in:
i)

Enforcement of land use planning, mobilising government at all levels to ensure
it is done, and using satellite imagery for monitoring

ii) Using EbA and CCA to frame the entire Socio-Economic Development Plan
(SEDP), with particular attention to cross-sectoral integration, so one sector does
not undo the good done in another, and using Strategic Environmental
Assessments

iii) Strategic Environmental Assessments (SEA) which incorporate climate change
considerations are conducted on the SEDP as a whole as well as all major sector
development plans.

Table 9.2: Key Vulnerabilities and Impacts from predicted changes in selected climate parameters in the top 10 SES of Ha Tinh
Temperature

Rainfall

Storms

SLR

Season>

Storms ,

Sea Level

More dry

Winds

Rise

Wetter Wet
SES
Code

Longer,
Socio-Ecological System

Hotter
Summer

Season
Hotter

More Hot

Spring

Days >35 C
o

Higher Tmax

More high
rainfall
events > 50

Drier Dry

days

mm
Higher
8a

Commercial and state water
management infrastructure

evaporation
from
reservoirs and
canals

8h

Higher

Increased

Low water

Dams

demand

evaporation

erosion,

levels in

Retaining

when less

from reservoirs

reservoir

reservoirs in

Risk of Dam

water

water

and canals

sediment;

spring

Failure;

increase

available

risk dam

problems

failure

downstream

Urban and rural settlement,
industry, services
State SUF (National Park,

PA1+2

Higher water

Nature Reserve)
Management (Vu Quang,
Ke Go)

Long-term

Long-term

species

species

distribution /

distribution /

abundance

abundance

Long-term
species
distribution /
abundance;
fire

Long-term
species
distribution /
abundance

Long-term
species
distribution /
abundance;
fire

Stand
Damage

n/a

Temperature

Rainfall

Storms

SLR

Season>

Storms ,

Sea Level

More dry

Winds

Rise

Wetter Wet
SES
Code

Longer,
Socio-Ecological System

Hotter
Summer

Season
Hotter

More Hot

Spring

Days >35 C
o

Higher Tmax

More high
rainfall
events > 50

Drier Dry

days

mm
Crop yield
increase,
High
Kinh smallholder lowland
3a

floodplain irrigated paddy
rice cultivation

evaporation;
crop yield
declines

but
Rice
establishment
harder; more
pest diseases

Higher risk of
irrigation
failure.

flood/storm
damage at
harvest;
more
sediment
carried in

Saline
intrusion >

More

declining

damage

yields,

from storm

domestic

surges, near

water

coast

Saline
intrusion then
permanent
inundation

shortage

floods

Kinh smallholder floodplain3b

hills transition: paddy rice +
mixed farming and tree
crops

Some species
tolerances
exceeded

Declining
crop yields if
water also
insufficient

Irrigation

Irrigation and

failure, heat

crop failures

Wind throw in

Soil

lodging in

stress on crops
;
fire risk

Soil Erosion

degradation;
fire risk

tree crops;
paddy field

n/a

Temperature

Rainfall

Storms

SLR
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Storms ,

Sea Level

More dry

Winds
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Wetter Wet
SES
Code

Longer,
Socio-Ecological System

Hotter
Summer

Season
Hotter

More Hot

Spring

Days >35 C
o

Higher Tmax

More high
rainfall
events > 50

Drier Dry

days

mm
domestic
water
shortage
Protection Forest

Increased

Increased Fire

PFMB

Management boards on

Fire Risk;

Increased

Risk;

1+2

subtropical forest > 700m;
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Fire Risk;

decreased

moist tropical < 700 m

State managed Special
8e

Economic and Industrial
Areas (coastal)

growth

growth

Erosion in
managed
areas; more
pest
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Wind throw in

Fire Risk

plantations

Coastal
plantations
inundated

/disease
Risk of water

Heat stress on

Heat stress on

Heat stress on
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Localized

from

High cooling
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flooding

reservoirs;
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shortage
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Flooding,
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Flooding

Temperature

Rainfall
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More dry
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Wetter Wet
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valley paddy cultivation +
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water also
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water also
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Irrigation
failure, heat
stress on crops
;

Field crop
Flash floods,
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water
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;

Flash floods,
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water

fire risk

Wind throw
of tree crops
Flash floods,

n/a

landslides

Flash floods,
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n/a

shortage
Salinization of

6d

Kinh commercial shrimp
aquaculture on sand

Heat stress in ponds ; lower O2, higher salinity

Fluctuating salinity levels;

and pH; disease; increase costs, or lower

seasonal shortage of fresh

productivity

water

Sand into
ponds

freshwater
supply;
inundation of
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9.4.2. Short-list of proposed EbA Local Level-Assessment Sites
Natural resource based livelihoods are generally more vulnerable to climate change,
because of their high degree of exposure and sensitivity. Agriculture, Forestry and Fisheries
(AFF) contributes 20% to GDP, but uses 80% of provincial land. and employs a lot of people
in Ha Tinh.
Poorer people are also more vulnerable to climate change because they have limited
opportunity to invest in changing and adapting their livelihood activities (low adaptive
capacity). They also tend to be working in the already highly exposed and vulnerable
sectors (AFF) as well as living in exposed areas, in relatively poor quality (more sensitive)
housing. Almost 30% of households in Ha Tinh are categorised as poor and near poor.
State agencies and State-controlled Companies directly manage large areas of the
province, and are directly responsible for significant economic activity in priority SESs.
Important state infrastructure –

roads, railways, ports, reservoirs are also at risk of

damage from climate change. Of these, irrigation reservoirs and associated infrastructure
are extremely important in providing the water supply that maintains the resilience of a
number of other SESs. The State therefore has the responsibility take a lead role in
implementing EbA, and could start with pilots in SES 8a (Commercial and state water
management infrastructure), PA1+2 (State Managed Special Use Forests (National Parks
and Nature Reserves) and SES PFMB 1+2 (Protection Forest Management Boards in upland
and lowland forest).
A discussion on site selection for the local-level assessment was held with provincial level
stakeholders at a provincial workshop in August 2016, following on from a presentation of
the findings of the provincial level Vulnerability. On the basis of this discussion it was agreed
to focus on Son Hong village (results presented in Report 5).
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