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Key Lessons

Da Loc commune is vulnerable to increasing extreme weather events. The damage caused 
by Typhoon Damrey in 2005 was a pivotal moment for the commune, leading to mangrove 
reforestation initiatives for disaster risk management. Involving local communities as direct 
partners led to this project’s success compared to earlier less participatory initiatives. In the 
interim years required for the mangroves to reach maturity, unanticipated secondary benefits 
have resulted. In addition to the income benefits from enhanced aquaculture, mangroves also 
serve as powerful carbon sinks. Thus, while originally designed as an adaptation measure, the 
project is an example of strong synergies with significant mitigation benefits. It has shed light 
on a number of important issues:

 � Official recognition of community management rights over the mangroves has been critical 
in ensuring the sustainability and commitment of local communities. However, currently 
these rights are short term (five years). The sustainable management of the mangroves is 
contingent on establishing longer-term community rights.

 � Trade-offs have emerged that may threaten the project. The income potential of aquaculture 
practices that are destructive to the mangroves is proving a strong temptation. Careful 
analysis on costs and benefits of both adaptation and mitigation actions is needed. 

 � Unless equitable benefit-sharing mechanisms are ensured and participatory decision-
making processes are incorporated for the well-being of vulnerable community members, 
there is a risk that the success of the project will be compromised.

 � Pre-existing, locally adapted knowledge can be highly beneficial to projects. Understanding 
and incorporation of local knowledge may lead to innovations that enhance effectiveness 
and improve uptake by local communities.
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Timeline

1982 The Government begins to construct a sea dike in Da Loc commune.

1989 The Japanese Red Cross and partners launch a mangrove afforestation project on 
350 hectares of land.

Pre-2005 Only 15 to 20% of the mangroves from the Red Cross project survive).

2005 Typhoon Damrey strikes, causing widespread destruction to the commune and 
damaging the sea dike. The few areas shielded by mangroves suffer less damage 
than elsewhere. 

2006 The Government, CARE International, and Da Loc citizens establish the Community 
Based Mangrove Management Board (CBMMB).

2007−2008 CARE leads community mangrove planting with Kandelia candel and Sonneratia, 
earlier tested as suitable species in the Red Cross initiative.

2007 CARE and the CBMMB successfully establish a mangrove nursery of 15,000 
Sonneratia seedlings, spanning approximately 50 hectares.

2008 CARE and CBMMB plant 32,000 mangroves seedlings over approximately 70 
hectares.

2009 The Government signs a five-year agreement for Community-Based Forest 
Management in the commune.

2010 This model is replicated in Nga Thuy commune; an additional 37 hectares of 
mangroves are planted resulting in a combined total of approximately 300 hectares.

Land use in Da Loc commune
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1. Background

Da Loc is a coastal commune located in Thanh Hoa Province, north−central Vietnam and covers 
an area of 11,116.3 km2. The East Sea and the Len River border almost two-thirds of the commune 
and support much of the agriculture and aquaculture relied upon by the commune’s ten villages 
for subsistence and income generation. 

Although water resources offer many livelihood benefits, the commune’s geography also 
presents a number of threats that are intensifying with climate change (Buffle et al., 2011;  
ADB, 2009; IPCC, 2007). Da Loc and surrounding areas experience an average of five to six 
typhoons annually, in addition to continuous sea encroachment and flooding (Trinh, 2009). In 
1982 the Government constructed a five-kilometer sea dike around the commune to mitigate 
typhoon damage. However, despite significant investment, the dike has continuously suffered 
damage from extreme coastal weather events.

Mangrove afforestation is a promising option to protect both the community and the sea dike. 
Starting in 1989, the Japanese Red Cross, Save the Children, and the Government collaborated in 
planting approximately 350 hectares of mangrove seedlings in offshore areas bordering Da Loc. 
After testing several different mangrove species, they selected Kandelia candel and Sonneratia. 
However, survival rates proved disappointing − in some instances only 15 to 20% survived within 
a year of planting. 

In 2005, Typhoon Damrey inflicted serious damage to Da Loc commune. The sea dike largely 
failed to protect the commune with the exception of where mangroves remained as buffers. In 
these sheltered areas agricultural lands experienced less seawater incursion, whereas elsewhere 
it swept several kilometres inland, causing destruction to settlements, livestock, and human 
life (Buffle et al., 2011; Kempinski, 2009). The long-term impacts on agriculture and freshwater 
supplies are still being felt.

The demonstration of the mangroves’ buffering capability inspired CARE International to take an 
active role in the regeneration and further expansion of mangrove forests within Da Loc. CARE 
facilitated a Community Based Mangrove Reforestation (CBMR) approach, which empowered 
local communities as stewards and beneficiaries of the mangroves.  

A range of stakeholders were engaged in the CBMR project. More than 700 people from 
three villages took part in nursery establishment, planting and maintenance of mangroves, 
and protection groups. State agencies such as the Border Army and the commune police 
collaborated on protection aspects and district and provincial authorities played important 
roles in land-use planning and the establishment of community rights over the mangroves. 

2.  Climate Change and Perceived Impacts in Vietnam and in 
Da Loc 

Climate Change at the National Level

The fourth assessment of the Intergovernmental Panel on Climate Change in 2007 noted 
that most climate change assessments in Vietnam at that juncture had been qualitative and 
there was a pressing need for more empirical data collection. Despite this, it pointed to clear 
climate change impacts already occurring, with weather conditions becoming more extreme 
and unpredictable (IPCC, 2007). In its Second National Communication to the United Nations 
Framework Convention on Climate Change, the Government of Vietnam reported increasing 
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average temperature rises over the past several decades, more cold fronts, and growing intensity 
of typhoons affecting coastal areas (GoV, 2010). Annual average temperatures had increased by 
0.1°C per decade from 1900 to 2000 with summers becoming hotter (Hoang and Tran, 2006).   

Community Perceptions of Climate Change 

Most stakeholders surveyed (including those at household, commune, and district levels) have 
at least a basic understanding of the term ‘climate change’, generally gained through local media 
and project intervention sources. Commune-level officials tend to have a better understanding, 
and many have had opportunities to attend specific training on climate change adaptation 
and mitigation. All members of the community claim to have been negatively impacted by 
what they perceive to be climate change, pointing to declining agricultural productivity due to 
erratic seasons and rainfall, saltwater incursion, and the effects of natural disasters. 

Similar to seasonal shifts experienced in other parts of the country (Oxfam, 2008), Da Loc 
villagers report that since the late 1990s, the dry season has lengthened considerably, beginning 
a month earlier and extending a month later (Oxfam, 2008). Cold spells have also changed in 
both duration and intensity, with villagers reporting unprecedented lows of 7°C. Tieu Man,  
a regular natural flooding event that normally takes place at the end of April, signals the start 
of crop planting, but this predictable event has not taken place for several years (Oxfam, 2008). 

The weather has been changing too much. It’s not regular as it was before. People 
now experience very hot days, then a freezing cold winter.

Mr. Dao Van Nhe, Dong Tanh village, Da Loc commune

“
We used to have three or four definite seasons: spring, summer, autumn and winter… 
Now we have two: hot and cold. In previous years, rainfall came between spring and 
winter. Now it rains in autumn and winter. With these changes, we cannot forecast 
our agriculture production activities… It just rains whenever and however.

Mrs. Nguyen Thi Dien, Dong Tanh village, Da Loc commune

“

Fresh water is simultaneously becoming scarce. Groundwater tables are lowering, partly due 
to human activities such as land-use management and agricultural practices, and the incursion 
of salinized water has advanced as far as ten kilometres inland, affecting the flow dynamics of 
the Len River.

Changes in Natural Assets and Implications for Livelihoods 

The Da Loc villagers estimate that since Typhoon Damrey struck household income from 
agriculture and animal husbandry has dropped on average by 20%. This is closer to 50% for 
villages near to the coastline. This is attributed, at least in part, to the lasting impacts of 
typhoon storm surges as well as rising sea levels.1

During participatory rural appraisal (PRA), the villagers estimated that average rice yields have 
dropped from 6,944−7,500 kg/hectare to 4,166−5,556 kg/hectare since Typhoon Damrey, 

1 According to MONRE (2008), average sea level rise along the shoreline of Vietnam from 1993 to 2008 was  
 about 3 mm/year. 
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presenting significant challenges for household food security. Land available for rice cultivation 
has also been falling over time mainly due to salinization and conversions to aquaculture. In 
2009 and 2010, more than 50% of the households were forced to purchase rice for consumption, 
an increase of 15% from preceding years. 

Da Loc is now facing a critical freshwater shortage. Due to extended dry seasons, as well as 
increasing salinization from sea level rise, the Len River has become inundated by saltwater 
throughout the year. This is forcing communities to explore other water access options including 
purchasing water for household needs, filtering water, developing rainwater harvesting tanks, 
and requesting water donations from other communities. 

Irregular weather patterns are linked by villagers and district authorities to a number of new and 
intensifying human, crop, and animal diseases. Villagers report an increased onset of diseases 
such as rice seedling blight (Pyricularia oryzae, also known as rice blast fungus or rice rotten 
neck), rice leaf foddering (Cnaphalocrocis medinalin), and what appears to be foot and mouth 
disease among cattle and pigs and avian influenza in poultry. These diseases have emerged in a 
very short period and have presented serious management challenges for the community. 

Marginalized households and women, in particular, face growing health risks due to lack of 
clean water as salinization of wells and river accelerates. 

Women, who are more active and socialize in the Da Loc communities, have been 
more affected by climate change and environmental pollution than men because we 
are responsible for more work like taking care of the family, the fields, and animals, 
as well as social activities.

Mrs. Tran Thi Xuyen, Yen Dong village, Da Loc commune

“

While there is no direct evidence of a causal relationship of these diseases with climate change, 
anticipated climate change impacts include increased incidence of human, livestock, and crop 
disease (ADB, 2011).

Animal husbandry has been adversely impacted as drought, saltwater intrusion, and cold spells 
have reduced available grazing areas. Reductions in fodder availability have curtailed animal-
raising activities, particularly affecting poorer households. Coupled with emerging (and possibly 
climate change-related) animal diseases, the PRA exercises indicated that the cattle population 
has declined by 45% since 2005, and more than 50% of the households have stopped raising 
pigs. Although there are moves to purchase commercially-produced feed and medicines for 
animals, the capital required has effectively eliminated this option for poorer households.

Saltwater intrusion on coi grass habitats and subsequent conversion into aquaculture is leading 
to loss of income from traditional local handicrafts such as sedge mats and other similar 
products. 

The growing brackish water habitats around the commune have also led to new opportunities 
through aquaculture and capture fisheries. The reforestation of the mangroves has led to 
expansion of sandy mudflats to 1,300 hectares. These coastal wetlands provide an ideal habitat 
for valuable brackish aquatic species such as mollusks, oysters, hard and soft crabs, coy fish, 
and shrimp. 

The PRA exercises revealed the growing economic importance of aquaculture and in particular 
mollusks for the community. Prior to the CBMR project, daily harvests of mollusks averaged two 
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kilograms per day per person (selling at US$1.20/kg). Today, as a result of improved habitat and 
strict harvest regulations, the yield is five to ten times greater. In addition to aquatic species, 
the areas around the mangroves support livelihood activities such as duck rearing and bee 
keeping.

However, there are questions emerging about equity in the distribution of the new community 
resources. In 2010, approximately 46% of the mudflat area was allocated to individual households 
for aquaculture production at set rent prices. Those able to pay the high rental fees have been 
the primary beneficiaries. Conflicts are already emerging within the community over mudflat 
access rights and the opportunity costs of strict mangrove conservation. 

The community livelihood earnings for Da Loc (2010) are as follows: 

3.  Assessing Adaptive Capacity and Resilience

Adaptive Capacity

As Da Loc faces unpredictable seasons and increasing intensity and frequency of extreme  
weather events, the community is drawing increasingly on its various livelihood assets to respond 
(Buffle et al., 2011). Da Loc has demonstrated considerable resilience, understood as the ability 
to adapt or recover from potential hazards (UN/ISDR, 2004), via livelihood diversification. 

The livelihood assets that support both adaptive capacity and resilience in Da Loc are 
summarized in Table 1.

Table 1: Valued Community Assets in Da Loc commune 

Type Assets Effects on Adaptive Capacity

Natural 
Assets

 � Terrestrial land available: 1,350 
hectares, including 450 hectares 
of agricultural land

 � Mangrove forests: 500 hectares
 � Shoreline mud flats: 1,300 

hectares
 � Len River and tributaries

 � Land to support subsistence agriculture 
(primarily rice) 

 � Benefits from mangroves including 
disaster risk reduction and income 
potential from aquaculture and carbon 
sequestration

crop production

38%

18%

23%

21%
aquaculture and wild 

caught fisheries animal husbandry

off-farm activities
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Type Assets Effects on Adaptive Capacity

Physical 
Assets

 � Sea dikes: 5 kilometres 
 � Road infrastructure 
 � Accessible public transportation 
 � Accessible preschool, primary, 

and secondary schools 
 � Health care station 

 � Protection from natural disasters and 
extreme weather events

 � Access to services, markets, etc.
 � Economic mobility through education
 � Support for medical complaints 

Financial 
Assets

 � Official credit systems through 
national banks 

 � Unofficial credit system: private 
and farmers’ group saving 
initiatives

 � Investment opportunities in diversified 
income-generating activities

Social 
Assets

 � Associations for women, farmers, 
and youth, along with a Green 
Team which raises awareness 
about environmental issues

 � Hard working, collective work 
ethic

 � Channels for information dissemination 
and awareness raising

 � Opportunity to respond to changes with 
collaborative activities and actions 

Source: Key informant interviews, 2011.2

4.  Climate Change Vulnerabilities  

With a long coastline and densely populated river deltas, Vietnam has a long history of dealing 
with natural disasters. With 3,200 kilometers of coastline, Vietnam is considered to be among 
the five most vulnerable countries in the world to climate change (ADB, 2009). Da Loc commune 
is particularly vulnerable given its combination of exposure and sensitivity to natural hazards 
including high population concentrations in low elevation areas. As many of the properties are 
only two to three meters above sea level, without dikes these assets would be lost.

In 2010, the incidence of poverty3 in Thanh Hoa Province (which encompasses Da Loc commune) 
was 19.8%, and relative poverty was 23.5%.4 Agriculture-based livelihoods, land scarcity, and 
vulnerability to natural hazards are identified by commune officials as major barriers to poverty 
alleviation.

While community members are described as diligent and enthusiastic about collective work, 
Da Loc is facing a severe drain of human capital. In 2010 and 2011, an estimated 1,700 young 
people out of a total commune population of 7,694 (approximately 22% of the population) 
migrated in search of paid work (Thanh Hoa Statistics Office, 2010).

2 Fifty-two villagers participated in two focus group discussions. In-depth interviews with individual households,
 commune and district leaders, and CARE staff were conducted; a workshop was also held in Da Loc commune 
 to supplement and validate data. 

3 Ministry of Labour, Invalids and Social Affair (2011) categorizes extremely poor households in rural areas as  
 having average income/person/month of under US$$20; relatively poor households have an average income  
 of US$20−26/person/month.

4 Thanh Hoa Provincial General Statistical Office (2010).
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5.  Responses to Environmental Changes and Development 
Needs

Da Loc commune is responding to climate change, environmental, and broader socio-economic 
changes with coping, adaptive, and in some cases, inappropriate adaptive strategies. Some of 
the most common adaptive responses include: 

 � Maintaining mangroves for their protective function
 � Changing areas of land use, crops, and cropping patterns to respond to seasonal weather 

changes (Pereznieto et al., 2011)
 � Increasing use of crop species that are resistant to drought and saltwater
 � Employing agricultural techniques, such as use of fertilizer and pesticides, to respond to 

declining crop productivity and diminished land resources; this has increased needs for 
intensification

 � Investment in irrigation systems in response to growing water scarcity (Pereznieto  
et al., 2011)

 � Transition from rice farming for subsistence to cash-based aquaculture
 � Reduction in livestock rearing due to high costs and diminished natural resources
 � Digging of water ponds around fields for freshwater capture
 � Migration to cities for employment (Thanh et al., 2010). 

Many of these strategies represent planned adaptation, but not all are based on long-term 
forecasting and full information. Coping measures such as the increased use of chemical 
pesticides and fertilizers are reducing financial resources, food security, and potentially leading 
to health impacts. Others, such as a shift in livelihoods from subsistence rice farming to cash-
based aquaculture have appeared to increase available resources, at least in the short term.

Da Loc has also developed its social capital in response to the changes it is experiencing. The 
community’s Flood Committees have been instrumental in supporting disaster management and 
the youth-based Green Team actively raises awareness about climate change and environmental 
management.  

6.  Adaptation, Mitigation, and Community Forestry Linkages

In climate change initiatives, adaptation and mitigation approaches do not always complement 
each other, and can be conflicting (Julia et al., 2009). Efforts to mitigate climate change may 
hinder the adaptive capacity of local communities or vice versa. However, the Da Loc mangrove-
planting project illustrates the potential for adaptation activities and mitigation goals to be 
mutually reinforcing through community forestry initiatives. 

CARE’s initial goals in the mangrove reforestation project focused on disaster risk management 
and responding to environmental and climate changes. However, mangroves are among the 
most effective carbon sequestration ecosystems, capturing as much as four times more carbon 
than tropical rainforests (Donato et al., 2011; Khan et al., 2009). The project has therefore made 
simultaneous and significant contributions to both climate change adaptation and mitigation. 

While the synergies between adaptation and mitigation in Da Loc are multiple and strong, 
they are not without trade-offs. Unanticipated opportunity costs have emerged through the 
temptation to collect high-value mollusks, which is potentially destructive to the mangroves. 
Given the current climate of receptivity to REDD+, especially in Vietnam, Da Loc residents 
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are increasingly aware of the potential for carbon financing. If the CBMR project develops 
into a mitigation project that brings in carbon finance, the added revenue may counterbalance 
community interest in favor of the mangroves.  

The CBMR project has made significant contributions to adaptive capacity through diversifying 
livelihood sources. However, for the entire community to benefit, mechanisms are needed to 
ensure equitable benefit sharing. These must include transparent, participatory processes for 
determining access to and sharing of benefits and ensuring that marginalized groups are not 
further disadvantaged.

The CBMR approach used a range of media sources and promoted social events for building 
awareness about climate change and environmental management. These activities created 
community buy-in and have been important in the success of the initiative. In addition to the 
value of the mangroves promoted by the project, the community also recognizes the social 
benefits that have resulted, including better education, awareness, and strengthening of social 
capital.

Additionally, disaster risk reduction and adaptation strategies have benefited from incorporating 
local experiences and indigenous knowledge. For example, community members avoided using 
expensive and harmful chemical pesticides to remove barnacles from mangroves. Instead, they 
already knew when the barnacles had the thinnest shells, and they planned the best times to 
remove them manually. 

Because mangroves in Vietnam are classified as protection forest, they cannot directly be 
allocated to households or communities for management. However, the CARE-led project 
facilitated negotiation of community-based management agreements among local communities, 
people’s committees, and local forestry department offices, which established the rights, roles, 
and responsibilities of the local community in managing the mangroves. The community has 
seen this as a key accomplishment and recognition of its contributions and rights to benefit 
from the mangroves. It has provided a powerful incentive for sustained management of, and 
investment in, the mangroves.


