
UDOHUNDREDS OF MONKS GATHER TO PRAY IN THE CENTER OF UDON THANI

Photo Credit: Pond

Udon Thani is emerging as a key commercial city in northeastern Thailand and the Greater Mekong Sub-region. 
Within only a decade, Udon Thani has shifted from a relatively poor and remote province to an economic, 
trading, and transportation hub serving as a link between Thailand, Laos, Vietnam, and China. As Udon 
prepares for this future, the city center and neighboring local administrations have been urbanizing rapidly. 
Urbanization has brought significant changes to the local ecological landscape and natural hydrology, and a 
monsoonal climate and growing variability is further exacerbating pressures on water. Increasingly Udon Thani 
faces climate related problems from both water shortage and flooding. As a growing city, Udon Thani has many 
water needs, but management and planning processes are not yet able to accommodate the complexity of 
such rapid growth. Underpinning these are the needs for effective land use and water resource management. 
Recognizing that addressing these challenges will be critical to ensuring the kind of growth the city envisions—
plans call for the population to double in a decade—Udon Thani has been working with the Mekong–Building 
Climate Resilience in Asian Cities (M-BRACE) initiative to better understand the impacts of urbanization and 
climate change and chart a path towards more resilient development. 

M-BRACE 
Mekong–Building Climate Resilience in 

Asian Cities (M-BRACE) is a four-year 

initiative funded by the US Agency for 

International Development (USAID) and 

implemented by the Institute for Social 

and Environmental Transition (ISET) in 

partnership with Thailand Environment 

Institute (TEI) and the Vietnam National 

Institute for Science and Technology 

Policy and Strategy Studies (NISTPASS). 

M-BRACE works in four cities in Vietnam 

and Thailand to develop and apply 

practical methods for building resilience 

in cities experiencing rapid urbanization 

and climate change. In Udon Thani, 

M-BRACE worked with local stakeholders 

from government, the private sector, and 

civil society to conduct a vulnerability 

assessment focused on urbanization and 

climate change, implement a number of 

individual resilience-building projects, 

and promote the integration of climate 

resilience into urban policy and planning.   

CLIMATE VULNERABILITY 
IN UDON THANI 
Udon Thani’s rapid development as a major urban center has 
been accompanied by a significant transformation of the 
ecological landscape, and in the local economy and livelihoods. 
While providing enormous opportunities these changes also 
influence the climate vulnerability of people, communities, and 
the city. This is most apparent in new flood and drought risks 
that the city has not previously faced. Climate change, which 
will be felt as increasingly variable and unpredictable weather 
patterns, will make it more difficult for the city to understand 
and manage the changing risks it faces. Vulnerability in Udon 
Thani comes from both specific climate events that the city 
faces as well as institutional gaps or weaknesses in how the 
city is able to respond.

Urban expansion is increasing the likelihood of flooding. 
Located in a shallow depression within a wetland ecosystem, 
Udon Thani is susceptible to flooding. However, as the urban 
footprint expands, the risks from flooding are growing. New 
development in outer rings of the city has occurred in areas 
that have traditionally served as floodways, encroaching on 
wetlands and altering the natural hydrology. Elsewhere, new 
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highways have restricted natural floodways while 
the infilling of canals and natural water bodies 
has reduced natural flood barriers. The city has 
addressed some of these challenges by improving 
flood management infrastructure, such as developing 
bypass floodways or installing additional water 
pumps. However this has also created new challenges. 
For example, weak coordination mechanisms between 
the multiple political administrations these structures 
cross has led to less efficient management. There 
is also anecdotal evidence to suggest that diverted 
water is increasing flood risks in communities outside 
the city. The prospect of climate change will only 
aggravate these challenges. Wetter rainy seasons with 
more intense storms will increase the likelihood of 
severe flooding events. Continued urban development 
that does not address these issues will only place 
additional people, buildings, and resources at risk.

Water supply in the city is increasingly focused 
on a single, vulnerable source of water. As Udon 
Thani expands, there is an increasing demand for 
municipal water supply. More urban users want to 
connect their homes to the municipal system while 
development will bring more water-intensive users, 
such as industrial parks. However, Udon Thani is 
and in the foreseeable future will continue to be 
dependent on a single water source—the Huay Luang 
Reservoir, a reservoir that was built over forty years 
ago to meet the rural irrigation needs of small-scale 
rice farmers. As water demand has increased and 
diversified, the reservoir is faced with additional 
management challenges which are being exacerbated 
by climate change. Increasing demand requires that 
the reservoir be nearly full at the beginning of dry 
season so that it can meet agricultural and urban 
needs; however, when the reservoir is full it is unable 
to use excess space to store water to prevent floods. 
As weather patterns become less predictable and 
the rains come at different times of the season, it is 
difficult for reservoir managers to determine when 
to release and when to store water. In some cases 
attempting to reach full storage capacity early in the 
rainy season has led to emergency releases ahead 
of late season storms, risking serious flooding. As 

such, ensuring storage in the reservoir during the rainy 
season is sufficient to meet dry season demands is a 
policy imperative that is increasingly difficult to meet. 
When the reservoir cannot meet dry season needs, 
farmers in particular have lost access to dry season 
irrigation. There are a number of natural water bodies 
and sources located around the city that could bolster 
water supply and provide a degree of modularity and 
redundancy, but those water bodies are being lost as 
they are filled for development and as users switch to 
municipal water supplied by Huay Luang. These trends 
in total point to a water system that is highly and 
increasingly dependent on a single source of water and 
extremely vulnerable to shocks and crises. 

Planning processes do not allow for adequate 
consideration of changes and risks. Despite the rapid 
change that is taking place in the city, planning 
and management processes do not have adequate 
mechanisms for forecasting and considering change. 
For example, both the increasing vulnerability to 
floods and water shortages can be linked to gaps in 
city planning and forecasting. Udon Thani City, the 
provincial government, and local administrations all 
have land-use and/or strategic plans; however, these 
plans do not provide a future vision for the city and 
are not comprehensive enough to guide the specific 
nature of local development. To the extent that plans 
do outline development, planning and enforcement law 
is quite vague, and regulation is weak, resulting in rapid 
and uncontrolled growth. Water planning processes 
often rely on simple calculations of future demand 
based on an average annual increase, which are not 
grounded in actual data and do not account for major 
developments that will change water use, such as the 
development of new industrial parks. Some of these 
challenges stem from a lack of data—many sources 
of data are limited or incomplete, while other sources 
of data may be of high quality but are not available 
to the public or other agencies. In other instances, 
challenges stem from lack of a comprehensive process. 
In times of crisis, such as droughts, decisions about 
water allocation are made on ad-hoc basis with limited 
stakeholder input. Even in formal planning processes, 
such as land-use planning, there are few opportunities 

for comprehensive stakeholder discussion and 
input. As a result, there are limited ways for Udon 
Thani to make decisions and plans that address 
the interconnected issues between water, land-use, 
urbanization, and climate change.

ACTIVITIES IN UDON THANI
As part of M-BRACE, individual projects—activities 

targeted at building capacity or knowledge that 

will aid resilience—were conducted in Udon Thani. 

Together, they represent diverse and complementary 

solutions that, when combined with others, lead to 

measurable improvements in the city. These projects 

targeted a range of issues and capacities.

Promote awareness and dialogue around 

sustainability and climate resilience in Udon Thani. 

M-BRACE worked with government, private sector, 

and civil society partners to create spaces for learning 

and dialogue about the future direction of Udon 

Thani. Particular attention was paid to promoting 

interactions between business and government 

officials and young people in the city. A local TV 

program, a Facebook account, and a website were all 

set up to share climate information about Udon Thani. 

Through these and other channels, presentations and 

exhibitions were held on topics including solar and 

alternative energy, catchments and floodways in the 

city, and communal forest management. As part of 

efforts to promote engagement with young people, 

youth from three schools in Udon Thani partook 

in a camp that emphasized the impacts of climate 

and urban development on water management 

via curriculum developed by a local working group 

of technical experts. Building on these efforts, local 

students were also asked to participate in a project 

where they outlined their vision of a climate resilient 

urban future in Udon Thani.

Strengthen the capacity of local communities and 

citizens to build resilience and respond to climate 

change.
Under M-BRACE, a number of communities in high-
risk areas were selected to participate in additional 
capacity-building efforts such as data collection, 
training, and flood readiness planning exercises. The 
UNISDR Local Government Self Assessment Tool 
(LGSAT) was used to identify communities that are 
at risk and specific challenges they face. Selected 
communities then participated in mapping flood risk 
areas and natural floodways and organizing a network 
of early warning flood risk volunteers. This network 
of citizens has developed advanced knowledge of 
their local waterways, are more actively engaged in 
managing them, and, in the case of a flood, can help 
with early warning to their neighbors. 

Develop a scenario model to support shared 

visioning and decision-making. 

Stakeholders in Udon Thani are engaging in dialogue 

to outline a shared development vision for the city. To 

support this visioning, the US Army Corps of Engineers 

is working with local stakeholders to develop a 

scenario model. This model will allow stakeholders 

to understand trade-offs associated with different 

development alternatives and the inter-linked impacts 

of urbanization and climate change. The model will be 

housed within Udon Thani to allow for its use in future 

planning and management processes.

Climate projections for Udon Thani point to a future of greater uncertainty. Rainfall projections show that a shift towards a much 
drier or significantly wetter climate is possible, which, among many impacts, will offer significant challenges to an already strained 
water system. Temperature projections predict a rise of temperature of 2-4° C throughout the year, which has the potential to 
affect systems ranging from agriculture to health to water supply. 

The leader of a local 
community in Udon Thani 
explains the waterway 
and flood mapping he has 
been working on as part 
of the M-BRACE project.
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LOOKING TO THE FUTURE
Udon Thani is arguably the fastest urbanizing city 

involved in M-BRACE, and M-BRACE has played 

a key role in  placing urbanization and climate 

change on the policy agenda. With a strategic 

policy objective to make Udon Thani a livable 

city, the main challenge for local government has 

been to strengthen formal institutional planning 

arrangements for joint planning between different 

urbanizing local authorities, and relevant line 

agencies. With M-BRACE support, city stakeholders 

have come together to address challenges of land 

use and water resource management, and future 

risks associated with climate change.

To support the city’s efforts to address these issues, 

stakeholders throughout the city, ranging from city 

leaders to local community members to the city’s 

youth, have greatly improved capacity as a result 

of their work in M-BRACE. The working group and 

dialogue platforms that were set up under M-BRACE 

and played a critical role in bringing stakeholders 

together will continue and are well positioned 

to continue addressing urbanization and climate 

change as a high strategic priority. M-BRACE 

has also effectively brought stakeholders from 

multiple sectors and levels of government together, 

generating and sharing information and analysis in 

ways that better position them to collaborate and 

address the challenges of urbanization and climate 

change. The M-BRACE process of informed public 

dialogue based on urban visions and scenarios 

has been endorsed by local government and will 

be built into local planning process. Most notably 

the scenarios model being developed with the US 

Army Corps of Engineers will be housed in the 

city, continue to be refined, and used to support a 

shared visioning process and local, municipal, and 

provincial planning around urban development and 

management. These efforts represent a suite of 

tools that open space for informed public dialogue, 

monitoring and assessment that the city can use to 

envision and plan for a more resilient future.  

M-BRACE is undertaken with the generous support 

of the American People through the United 

States Agency for International Development 

(USAID) in partnership with the Institute for Social 

and Environmental Transition (ISET), Thailand 

Environment Institute (TEI), and Vietnam National 

Institute for Science and Technology Policy and 

Strategy Studies (NISTPASS).

RESIDENTS IN UDON THANI WORK TOGETHER TO CONTROL FLOODING IN THE CITY CENTER
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