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In 2018, the Asian Development Bank’s (ADB) Urban 
Climate Change Resilience Trust Fund (UCCRTF) visited 
Dong Hoi to undertake research to assess the city’s ability 
to cope with shocks and stresses from climate change. 
The study forms part of a wider assessment to measure 
resilience in 25 UCCRTF-supported cities. It provides a 
baseline assessment of Dong Hoi’s resilience, based on 
a series of structured interviews with city officials and 
on surveys that were conducted with 103 households 
in Dong Hoi. UCCRTF is implementing urban resilience 
projects in the city, and the baseline results provide a 
basis for a better understanding of the impact these 
interventions might have.
This document presents the results of that baseline 
study and provides an insight into the current perceived 
level of resilience across four key dimensions: health 
and wellbeing, economy and society, infrastructure and 
ecosystems, and leadership and strategy. The findings 
provide an indication of potential areas of future 
investment in infrastructure and governance that could 
help to further strengthen Dong Hoi’s resilience. More 
detail about the methodology of the baseline study and 
how to interpret the results can be found at the back 
page of this document.

Dong Hoi is one of the most important tourism centres 
in Vietnam. The region’s long beaches and precious 
natural ecosystems, including the nearby Site Phong 
Nha-Ke Bang National Park, a UNESCO-listed World 
Heritage Site, attract millions of visitors each year. 
However, the city’s coastal location makes it particularly 
exposed to typhoons and flooding.1 Flooding is made 
worse by Dong Hoi’s lack of adequate drainage and 
sewerage infrastructure both within the city and from 
the urban centres to the coast.2 The results of the 
baseline study showed that Dong Hoi needs to  invest 
in critical infrastructure to increase its resilience to 
shocks and stresses. 
ADB is actively working with Dong Hoi to strengthen 
the city’s urban planning and critical infrastructure. 
UCCRTF activities complement ADB’s projects and 
is strengthening the resilience of the city through 
investments to improve Dong Hoi’s infrastructure 
including rehabilitating and protecting the coastal 
dune system.3 UCCRTF intends to undertake another 
assessment at the end of the programme to assess 
changes in resilience. 

• Dong Hoi is sensitive to climate change shocks and stresses, especially tropical storms/typhoons, sea-level   
 rise, and coastal erosion. 
• Rapid urbanisation and tourist development are putting increased strain on the city’s drainage and sewerage   
 systems, impacting the health and safety of citizens, and damaging the ecologically significant natural coastal  
 dune system.
• An average score of 3.39 out of 5 across all 4 dimensions of city resilience indicates that Dong Hoi requires   
 significant investment to improve its resilience, especially by investing in improved sanitation infrastructure and  
 effective governance mechanisms.
• Dong Hoi’s lowest score was for “Health & Wellbeing” (2.8) indicating the city can improve the resilience of its  
 population by investing in measures to safeguard minimum human vulnerability and increase diverse livelihood  
 and employment opportunities.
• Further investment is needed to protect the coastline, and improved drainage and sewerage infrastructure will  
 be needed as the city deals with more frequent typhoons and sea level rise.

KEY FINDINGS 

Introduction
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Dong Hoi in the context of climate change 
Dong Hoi is a coastal city, situated along the Nhat Le estuary, a river draining a catchment area 
of 2,650 km². Recognised as an important tourism centre, the region boasts of long beaches 
and is home to precious natural ecosystems, including the UNESCO-listed World Heritage 
Site Phong Nha-Ke Bang National Park.4 It has historically been one of the most disaster-
prone areas in Viet Nam and is affected by severe weather conditions such as typhoons which 
occur yearly, floods which occur on average three times per year, as well as coastal erosion.5  

Dong Hoi is located in the tropical monsoon 
zone, which experiences high temperatures from 
April to September with an average temperature 
of about 35˚C. Each year there are about 
around 48 hot-dry days with temperatures rising 
above 35˚C. Whilst the total average rainfall has 
slightly decreased over time, by an average of 
about 8 mm/year6, rainfall events are becoming 
increasingly concentrated. Quang Binh Province 
receives 80-90% of its total annual rainfall in 
the rainy season which lasts from May to early 
November.7 

Coastal erosion is exacerbated by illegal sand 
mining and uncontrolled development of the 
natural dune system which protects the coastline 
and is also important to the tourism industry.8 The 
coastal dune system is especially important to 
protect the coastal zone from storm surge events 
in typhoon season (September and November). 
From 2006 to 2012, the Quang Binh Province 
was hit by 13 typhoons, or an average of 2 
typhoons per year. 

The city’s population is 169,0009 and is served 
by a well-developed transportation system which 
connects Quang Binh province with the rest of 
the country, and to Laos and Thailand.10 97% 
of the province is connected to electricity, and 
practically the entire urban population has access 
to health facilities and educational institutions. 
However, other critical infrastructure systems are 
not well-developed. For example, just 38.5% of 
people have access to sanitary toilets, largely due 
to an inadequate drainage and sewerage system 

overburdened by a growing urban population.11  
This puts Dong Hoi citizens at risk from health 
issues such as diarrhoea and dengue fever when 
flooding occurs.12

Climate projections indicate that Dong Hoi is 
likely to experience a more variable climate, with 
less rainfall and higher maximum and average 
temperatures in the dry season. This may affect 
water quality and availability in the city, and 
could have health consequences from increased 
heat stress, and higher prevalence of water 
and vector-borne diseases. During the rainy 
season, rainfall will increase and is likely to be 
concentrated in shorter, more intense downpours. 
Increased rainfall may be accompanied by more 
frequent and intense storms. This will mean that 
Dong Hoi will face greater incidence of riverine, 
surface and coastal flooding unless adaptation 
measures are put in place.13 

Sea level rise will increase the vulnerability 
of Dong Hoi’s coastal zone to storm surge 
inundation and saltwater intrusion. Under the 
high-emissions scenario (RCP 8.5), sea level 
may rise by between 17 and 36 cm by 2050 and 
by between 51 and 106 cm by the end of the 
century. Dong Hoi itself is at relatively low risk 
of inundation from sea level rise however, a 100 
cm rise would result in widespread disruption to 
coastal rail and transport infrastructure. Sea level 
rise will also increase saltwater intrusion which 
may reduce water quality and supply, and reduce 
soil quality affecting agriculture.
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City Resilience Profile
In 2018, ADB’s Urban Climate Change Resilience 
Trust Fund (UCCRTF) visited Dong Hoi and 
conducted a baseline assessment of the city’s 
resilience, or their ability to cope with shocks and 
stresses from climate change. The aim of the 
baseline assessment is to establish what impacts 
UCCRTF urban resilience projects will have in Dong 
Hoi. The study, which was conducted based on 
interviews with key city officials, assessed Dong 
Hoi’s resilience across four key dimensions: health 
and wellbeing, economy and society, infrastructure 
and ecosystems, and leadership and strategy. The 
overall scores, out of 5, with 5 as the highest or 
perfect score, for each resilience dimension and goal 
are shown in the diagram to the right. Whilst Dong 
Hoi demonstrates qualities that contribute to its 
resilience to shocks and stresses, the assessment 
found that the city still requires significant investment 
to reduce the vulnerability of its residents, especially 
when faced with an emergency. The results of the 
baseline assessment are discussed according to 
each dimension in the coloured boxes below.

LEADERSHIP & STRATEGY
Dong Hoi’s resilience in this area could 
be strengthened by giving enabling 
local city governments to take decisions 
about infrastructure investment needs 
(“Effective leadership and Management” 
- 3.55).14  The lack of local control over 
investment decisions in implementation 
and maintenance has resulted in obsolete 
water supply systems, uncontrolled 
disposal of untreated waste, and a reduced 
livelihood for the urban population.15 There 
is generally good participation in decision 
making in the city, with development 
processes including consultations with 
a wide range of local stakeholders 
(Empowered stakeholders - 3.80). 
Currently, there are no links between the 
city’s socioeconomic development plans, 
spatial plans and urban subsector master 
plans (Integrated development planning - 
3.75).16 

HEALTH & WELLBEING
Dong Hoi’s lowest-ranking baseline score of 
2.8 relates to the extent the city enables its 
residents to meet their basic needs. During 
floods, Dong Hoi is susceptible to major 
public health issues, such as diarrhoea or 
dengue fever, due to the overflow of septic 
tanks and an inadequate sewerage network  
(“Effective safeguards to human health and 
life” – 3.00).17 This is compounded by the 
city’s growing urbanisation rate, especially 
amongst the 23% of the population that is 
considered “urban poor” (“Minimum human 
vulnerability” - 2.9).18 Dong Hoi’s resilience 
is further undermined as it lacks diverse 
livelihood and employment opportunities, 
since 40% of the population works within 
the tourism sector which heavily depends on 
a coastal ecosystem that is under pressure 
from climate impacts (Diverse livelihood and 
employment” 2.5).19
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INFRASTRUCTURE & ECOSYSTEMS
Dong Hoi has good transport links to other 
cities in Vietnam. However, the quality of the 
transportation systems within the city itself 
could be improved. Dong Hoi’s road network 
is congested and there is limited provision of 
public transportation. Telecommunications 
networks are modern and widely accessible 
in Dong Hoi (Mobility and communications 
– 3.30).  However, there is still insufficient 
infrastructure investment directed at improving 
water supply systems, preventing flooding of 
blocked drains, and ensuring the controlled 
disposal of untreated waste (“Provision of 
critical infrastructure” – 3.8).20 Without drainage 
infrastructure to address flooding, pollutants will 
persist running into local waterways, placing 
environmental pressure on the coastal water 
resources and increasing health concerns to 
recreational coastal activities, particularly in 
tourist areas21 (“Reduced exposure” – 3.33).22 

ECONOMY & SOCIETY
Dong Hoi’s resilience in this dimension relates 
to the levels of collective identity, economic 
sustainability, and security. The city’s 
resilience is boosted by a strong score for 
‘Security and the rule of law” (4.00) thanks to 
effective law enforcement and good levels of 
crime prevention and safety. The city invests 
in socio-cultural issues and has good quality 
education and health care facilities (Collective 
identity and community support - 3.67). 
Whilst the city funds vocational training to 
ensure it creates sufficient jobs for its citizens, 
the economy remains dominated by tourism, 
suggesting that more work is needed to 
encourage diversity of livelihood opportunities 
(Sustainable economy - 3.00).
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Alongside the city-level baseline study, UCCRTF also 
collected household level data to provide an indication 
of the perceptions of resilience in certain segments of 
the city’s population. The data collection was limited 
to 103 respondents from wards where the ADB 
infrastructure investments are planned or underway. 
The results provide an initial indication of household 
resilience perceptions, rather than a comprehensive 
assessment. For more information on the methodology 
please see the box on the back cover of this document. 
As a general indication of householders’ impression of 
the local community in Dong Hoi, residents were asked 
to rate their community, on a scale of 1 to 5; with 1 
being the lowest rating and 5 being the highest against 
four characteristics: i) Infrastructure and Services; 
ii) Economic Opportunities (diverse livelihood); iii) 
Connected (internal and external linkages); and iv) 
Organized (socially cohesive).  
As shown in Figure 1 at the bottom of the page, 
respondents scored Dong Hoi low (overall 2.21) 
across all the general community characteristics. 
The residents perceived the city as having poor 
economic opportunities (1.98) and social cohesiveness 
(“Organized” – 2.99). The households also felt that 
they lacked good access to infrastructure and services 
(2.21) and that the internal and external linkages in the 
city were weak (1.21) undermining connectedness and 
limiting the city’s ability to adequately provide support 
when faced with a disaster. 
The household survey also assessed perceptions of 
resilience against five commonly used dimensions: i) 
Access to Basic Services; ii) Income and Food Access; 

iii) Adaptive Capacity; iv) Social Safety Net; and v) 
Assets. Scores against each of these dimensions were 
calculated as an averaged index from survey responses 
and secondary data. 
As shown in Figure 2 at the bottom of the page, perceived 
household resilience was highest for “Income & Food 
Access” with all households perceiving they would have 
sufficient access to food, as well as access to diverse 
sources of income. With 46% of households perceiving 
they have access to basic services in the area, such as 
being connected to the Dong Hoi Wastewater System or 
relying on grid-supplied electricity for cooking , and 93% 
still dependent on some form of government-supported 
social programs, this suggests that households are less 
resilient when faced with a disaster. 
When asked about the disasters and unexpected 
shocks and stresses they had faced in the past, 
those considered as a major shock with strong 
impact included “cyclones/hurricanes” (96% of 
respondents) and “damaging winds and storms” (83% 
of respondents). “Heavy rains/hailstorms” were also 
considered to be major shocks by 66% of respondents 
but with an average impact. Waterlogging and flooding 
affected 35% of households with strong impact, and 
shocks such as loss or reduction in income (32%) and 
chronic illness (20%) had a strong to moderate impact 
in the city, on average.
Among the unexpected shocks, survey respondents 
consider the death of a household member, especially 
if income-earning, to be a major shock, costing 
households around $3,341. The loss of reduction in 
income after an unexpected shock cost $2,805, a major 

Household perceptions of resilience

Perceptions of community  Household resilience dimensions 

Figure 1 Figure 2
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illness/injury of a household member cost households 
$814 and loss or damage to a house cost an average 
of $501. As a result, Dong Hoi households use an array 
of strategies to recover from these unexpected shocks 
and deal with their financial consequences. With 53% 
of residents receiving cash from relatives and friend, 
and 21% obtaining loans with interest from non-formal 
sources, the citizens of Dong Hoi request assistance 
from others. Rather than relying on their own savings, 
almost 1 in 10 households (9%) resort to reducing the 
number of meals per day, while almost two- thirds 
(63%) reported reducing expenditure on health care 
and education.

Responding to shocks and stresses 
Dong Hoi experiences several extreme climate-driven 
shocks on an annual basis. Respondents drew on recent 
experience about their ability to deal with and recover 
from shocks in answering the survey. Over half (60%) of 
the respondents to the household survey felt that their 
level of resilience was “relatively high” compared with 
6% who felt they had relatively low levels of resilience 
and 34% who saw their resilience as “medium”. As 
shown in Figure 3 below, perceptions about the ability 
to recover from shocks show that 65% of Dong Hoi 
households felt they were unable to recover effectively.
Almost all respondents (97%) in Dong Hoi reported 
that they had received an early warning before the last 
disaster. These warnings were communicated effectively 
via multiple channels, the most popular by far being 

television (95%), followed by disaster volunteers (44%) 
and NGOs (37%).  Although 23% listed a neighbour or 
relative as another important source of warning, none 
of the households received early warning through a 
community volunteer and over 90% were unaware of 
who their trained community volunteer was, suggesting 
a lack of community disaster risk management system 
in Dong Hoi. 
Additionally, 40% of respondents indicated they 
knew where to seek shelter or help, suggesting some 
awareness of knowledge of nearby shelters in their 
immediate communities but also that there are weak 
city-level mechanisms in place for awareness raising. 
This is reflected in the low “Connectedness” score in 
the overall resilience dimensions, with low internal and 
external linkages throughout the community.
Around half of the survey respondents (52%) moved to 
another place to take shelter before or after the last 
disaster they experienced. Of those who did not move 
to shelter, it was because they remained to protect 
their home and assets (43%), had lived in a protected 
house (40%) or there was no shelter available (19%). 
When asked households’ plan in case of a disaster, 
majority of residents planned to protect their household 
valuables/assets (83%) and plan for dry food (74%) – 
11% of households did not have a plan or know what 
to do in an emergency.
The baseline assessment showed that Dong Hoi 
demonstrates limited resilience across the four key 
resilience areas: health and wellbeing, economy and 

Ability to recover from shocks Early warning response 

Figure 3 Figure 4



8

Resilience interventions in Dong Hoi

ADB and UCCRTF projects in Dong Hoi 
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society, infrastructure and ecosystems, and leadership 
and strategy. The city’s lowest score was for the ‘Health 
and Well Being’ dimension, such as in terms of access to 
food, water, livelihood, shelter and sanitation, indicating 
that the city needs improvements in the delivery and 
infrastructure of said basic services to adequately 
strengthen resilience against shocks or stresses. 
To address some of the infrastructure investment gaps, 
Dong Hoi is one of the two cities in Viet Nam where 
the $144.16 million ADB project “Urban Environment 
and Climate Change Adaptation Project” is being 
implemented.  This will facilitate the construction and 
upgrading of infrastructure facilities to improve urban 
environmental conditions, water supply systems and 
sewerages, waste and water treatment facilities, and 
flood control in order to reduce environmental pollution, 
improve the urban environment and climate change 
adaption for Dong Hoi . Specifically, the project intends 
to:
i) Climate-proof urban development in Dong Hoi’s Bao 
Ninh peninsula by constructing basic infrastructure, 
such as a wastewater collection system, to protect the 
coastal dune complex from erosion; and
ii) Improve wastewater management in Dong Hoi 
by constructing household-connected sewerage 
networks, and a wastewater treatment plan to reduce 
environmental pollution.
Alongside the ADB loan project, UCCRTF supports 
resilience in Dong Hoi through a $1-million grant to 
develop an integrated flood and coastal management 
plan and rehabilitate the dune system. This component 
includes the physical restoration of the coastal dune 
conservation, and a study to improve understanding of 
the natural dune system ecosystem.
Exploratory studies that seek to determine the way that 
the Kien Giang river behaves and moves sediment, and 
the development and migration of the dune system in 
Nhat Le estuary are crucial to the design of sand dune 
restoration. Since 2018, UCCRTF, through an expert 
consortium of international and national specialists led 
by Dutch consulting engineers Witteveen+Bos, Hanoi 
University’s Center for Environmental Fluid Dynamics 
(Hanoi University), and Van Phu JSC, have been 
conducting studies, capacity building activities, and 
raising public awareness on coastal zone management. 
These studies will eventually provide a detailed picture 

of how the process of sedimentation in the river mouth 
contributes to severe flooding upstream and causes 
problems for river and marine transport navigation. 
They will also show the impact of annual dredging, 
which negatively affects the condition of the beach. 
The preliminary results of these studies and ongoing 
monitoring and observations have helped to identify 
actions that can help to sustainably adapt and maintain 
the river mouth and the coastline. 

Suggested future investments 
The baseline assessment provides a snapshot of 
perceived levels of resilience in Hue city, it does not 
represent a full assessment of the investment needed 
to build urban resilience. However, the results of the 
study do suggest possible areas of focus for resilience 
investment, these include:
1. Improved integrated development planning 

is foundational for resilience in Dong Hoi.  
Such plans should be informed by recent climate 
vulnerability assessments that provide information 
at the ward level.

2. Urban development planning processes 
should ensure wide community engagement. 

3. Investment in critical infrastructure systems, 
in particular water supply and waste 
management processes  are especially important 
considering the city’s ongoing population growth 
and anticipated increase in tourism. Additionally, 
investments in water supply and waste management 
will bring co-benefits on health.

4. Investment should be made to protect and 
enhance the natural ecosystems around Dong 
Hoi’s coastline to provide improved protection 
from coastal flooding and saltwater intrusion. 

5. Further investment is needed in infrastructure 
such as river embankment strengthening to protect 
the city from disasters.

6. Investment is needed to improve internal 
transport links to reduce congestion.
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Coastal erosion along Dong Hoi coastline. This could be exacerbated by sea level rise.
Image by: ADB
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The City Resilience Profiles are developed using the City Resilience Index. Developed by the Rockefeller 
Foundation and Arup, the CRI is a comprehensive, technically robust framework for measuring city resilience 
based on over five years of research and application in cites globally. For further information, visit: http://
cityresilienceindex.org/

The City Resilience Profile was developed by Arup for the ADB Urban Climate Change Resilience Trust Fund 
in partnership with Daira, Acclimatise, Plan International, and Oxford Consulting Partners.

FOR MORE INFORMATION ABOUT THE PROJECTS 
MENTIONED IN THIS DOCUMENT PLEASE VISIT: 

Regional: Promoting Urban Climate Change Resilience in 
Selected Asian Cities - Knowledge Management and Resilience 
Measurement for Urban Climate Change Resilience (Subproject 2): 
www.adb.org/projects/48317-003/main

Viet Nam: Urban Environment and Climate Change Adaptation 
Project:
https://www.adb.org/projects/43237-013/main

Methodology

The data presented in this document is derived from a baseline study conducted in 2018. In Dong Hoi data was 
collected at the city-level, and at the household level. In both cases, as the data is derived from interviews, the results 
should be considered as perceptions of the city’s resilience.

At the city level, data was collected through surveys with City Officials, surveys with identified key informants and focus 
group discussions. The city level methodology was adapted from the City Resilience Index, developed by Arup and the 
Rockefeller Foundation.  A comprehensive systems view of urban resilience, the framework is structured along four 
dimensions of resilience: health and well-being, economy and society, infrastructure and environment, and leadership 
and strategy. Underpinning these four dimensions, are twelve resilience goals that each and every city should strive 
towards in order to achieve resilience. The baseline study in Dong Hoi collected data pertaining to the resilience goals 
and relevant supporting indicators agreed for the purposes of measuring resilience for UCCRTF interventions.  A more 
detailed assessment, as designed for the City Resilience Index methodology can be undertaken separately with the 
city by request to Arup.  More information about the City Resilience Framework and City Resilience Index can be found 
here: https://www.cityresilienceindex.org. 

The household level data was derived from surveys with 103 residents. A larger sample size was not possible due to 
time and resource constraints, and while these results are not statistically significant, they provide a general indication 
of household perceptions of resilience. Survey information was used to test against five resilience dimensions: access 
to basic services; assets; adaptive capacity; income and food access; and social safety nets. Households were 
selected from the smallest administrative units in each city. In discussion with city and ADB officials, areas where 
physical interventions were planned were selected, along with those which were considered to be most vulnerable to 
climate impacts. As full household listings were not available, within these units, households were selected at random.

http://www.adb.org/projects/48317-003/main
https://www.cityresilienceindex.org.

