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Population  

(Metropolitan Region)
1,200,000 (CanTho Portal, 2015)

Area (Metropolitan  

Region)

1,400 km2 (Statistical Office of Can  

Tho City, 2009)

Income per capita US$2,050 (World Bank, 2017)

Climate zone Aw – Tropical, Savannah (Peel et al.,  

2007)

The Climate Adaptation through Sustainable Urban Development

Project was a research initiative aimed at bringing sustainable

principles into practice as an effective means of adapting to cli-

mate change. The project demonstrated a sustainable develop-

ment framework to improve the planning of urban water services to

enhance the resilience to climate change of local communities and

the government of Can Tho City of Vietnam, as a case study. The

project was undertaken in collaboration by CSIRO Australia, Can

Tho University, and Can Tho Climate Change Coordination Office.

Can Tho is the central city of the Mekong Delta of Vietnam, with an

approximate area of 1,400 square kilometers and population of 1.2

million (see Case Study 14.1 Figure 1). The region has very low-ly-

ing and flat terrain, with a dense network of waterways. Waterways

are central to people’s livelihoods and underpin the local economy,

which is still based on agriculture and aquaculture. However, there

is a rapid transition of the city toward regional and industrial ser-

vices. The city has very mixed land uses, where old urban, new

urban, peri-urban, industrial, and rural areas co-exist even within

urbanized districts.

The sustainability of the water systems in Can Tho City, including

both its physical infrastructure and its ecology, is under pressure

from rapid urbanization and industrialization. Results from the

project’s large survey of 1,200 households and a comprehensive

Case Study 14.1 Figure 1 Can Tho City,Vietnam.
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sector review (Neumann et al., 2011, 2013) indicated that water

service provisions were greatly fragmented among urban and rural

areas. Many peri-urban households draw water from mul- tiple

sources and use it for different purposes (see Case Study

14.1 Figure 2), presenting adverse implications for their health.

Inadequate physical infrastructure is the main issue, resulting in

limited access to clean water and sanitation, frequent urban

floods, and increasing pollution in waterways, which was the

utmost public concern (see Case Study 14.1 Figure 3). These

issues are exacerbated by the impacts of a changing climate,

such as more prolonged and frequent drought, heat waves, and

inundations, which have already been experienced in recent

decades.

INTEGRATION OF STRATEGIC PLANNING AND  

DEMONSTRATION

To deal with such a complex system of water and sanitation ser-

vices and the environment, the research team applied the inte-

grated urban water management (IUWM) principles (Maheepala et

al., 2010). This provides state-of-the-art integrated assess- ment

methodologies and participatory processes to assist in the

strategic planning of urban water systems that are sustainable for

specific conditions. IUWM aims to plan, design and manage the

overall water cycle, including water supply, stormwater, and

wastewater in a coordinated manner. This helps to minimize the

impacts on the environment, maximize contributions to economic

Case Study 14.1 Figure 2 A result from the 1,200 household survey: Mixed uses of water for different purposes in peri-urbanareas.
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Case Study 14.1 Figure 3 A result from the 1,200 household survey: Future concerns regarding water systems andenvironment.
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challenges, including climate change. The case study includes

three focus areas, as summarized in Case Study 14.1 Figure 4

(Nguyen et al., 2012).3

A set of urban water strategic adaptation options was developed for

the city water systems. Through an inclusive participatory engage-

ment process, the stakeholders were positioned to play the main role

in identifying the strategies, developing implementation pathways,

and assessing factors influencing their likelihood of success (see

Case Study 14.1 Figure 5). The strategies identified ranged widely

from social behavior changes and household measures to infrastruc-

ture planning and covered all water supply, demand, and sewer-

age aspects. This process challenged stakeholders’ preconceived

notions, allowed them to develop integrated systems thinking, and

highlighted the responsibilities of individuals or agencies in imple-

mentation (Moglia et al., 2013).

Pilot demonstrations of the identified strategic options were

conducted to provide the stakeholders local evidence-based

examples of sustainable development practices. An integrated

conceptual design and planning exercise was undertaken to

assess the sustainability of different integrated water supply and

wastewater servicing options in a peri-urban area of 150 houses in

Chau Van Liem ward, O Mon District, using a state-of-the-art sus-

tainability assessment approach (Sharma et al., 2010). The pur-

pose was to build the capacity of the local research partners and

planning agencies to identify suitable and sustainable integrated

water service options that consider cost-effective solutions,

environmental impacts, service levels, community expectations,

and suitable institutional arrangements to manage the system

(Nguyen et al., 2012). The project also included another demon-

stration with two pilot systems of rainwater harvesting to evaluate

rainwater quality and the use of rainfall to augment water sup- ply

with simple filtering techniques (see Case Study 14.1 Figure 6). A

Rainwater Harvesting Guidebook was published to assist the

public and agencies in appropriately harvesting, filtering, and

Case Study 14.1 Figure 4 Summary of the case study’s approach  

with three focus areas and results.

development, engender overall community well-being, and  

enhance the resilience capacity of local communities to future

3 The first focus area of the study (Figure 4) focused on understanding the local context through a number of activities, mainly for data collection, which can be divided into two  

approaches:

(1) Top-down activities include

a. A participatory workshop where stakeholders played the key role in defining key issues, identifying hotspots, and identifying data types and possible sources for the  issues 

related to water systems and environment. In this way, the project set up an understanding and common language and obtained some commitment of providing  data from 

the stakeholders.

b. Collection of the identified data (and beyond) from governmental agencies (e.g., Can Tho DONRE, 2008). This was done/coordinated by the local research partners.

c. CSIRO conducted a comprehensive water sector literature review that sought to understand the institutional context, identify data sources and data gaps, and  

crystallize the critical dilemmas facing the city (Neumann et al., 2011).

(2) Bottom-up activities include

a. A survey of 1,200 households on issues of water access, water quality, groundwater, and flooding (Neumann et al., 2013)

b. Two similar surveys of a few hundred of households targeted at specific areas or “hot-spots” for demonstration of planning and design

c. Other informal surveys, meetings, and interviews with local people, managers from different levels of government agencies, and experts, including researchers and  

academics.

(a) (b)

Case Study 14.1 Figure 5 Structured workshops providing opportunities for local stakeholders to contribute, lead, and develop ownership of the outcomes.
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(a) (b)

Case Study 14.1 Figure 6 Demonstration of rainwater harvesting systems for safe water supply: One pilot system on Can Tho University  

campus for research and testing water quality, and one at a peri-urban household in Le Binh ward, Cai Rang District, for reality check.

maintaining rainwater fit for purpose to ensure safe domestic uses  

(Trung et al., 2004a).

LESSONS LEARNED

The project found that the water system in Can Tho City is highly

fragmented and that a “one size fits all” solution would not be ade-

quate to address all the issues for different areas of the city. However,

the framework developed in this Case Study can be applied to other

locations that are facing the same fragmentation problem, given the

following two important considerations are met.

First, there is a need for strong inclusive engagement with local part-

ners and stakeholders, not only through workshops and interviews,

but also through delivering tangible outputs with pilot demonstra-

tions that show directly relevant benefits to the stakeholders. This

ensures that the partners and stakeholders have a buy-in and an

ownership in the outputs, and it also ensures that the developed

solutions are locally suitable and acceptable. This project developed

a strong collaborative relationship between the research partners

and key relevant stakeholders. Many tangible outputs, including a

City Water Atlas (Mapbook) and Web-GIS (Trung et al., 2013, 2014b)

served effectively as a collaborative platform among stakeholders

in planning and management. The Rainwater Harvesting Guidebook

(Trung et al., 2014a) and the Synthesis Report with recommenda-

tions to the city (Nguyen et al., 2012) have been adopted by various

city agencies and nongovernmental organizations. As a result, the

research was underpinned by strong partnerships and the active

involvement of local research partners and governmental agencies;

it received the 2012 Can Tho City Award for its contribution to the

City’s Adaptation Plan.

Second, there is a need for capacity-building for the local institu-

tions, to allow them not only to effectively participate, but also to

maintain any knowledge and technology developed in the project.

Local capacity-building also helps improve institutional capac- ity

for planning and maintaining the water systems. This project had a

strong focus on capacity-building, which included consis- tent

hands-on training during the project for researchers from Can Tho

University. They have become active trainers for many training

workshops for local stakeholders on the project outcomes. This

“train the trainers” program using a practical hands-on approach

(Nguyen et al., 2012) resulted in the leading role of Can Tho

University in delivering many final outputs of the project and bring-

ing the knowledge to students, the next generation of experts for

the city and the region.
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