
PROJECT DOCUMENT 
Climate Change-Induced Water Disaster and Participatory Information System for 

Vulnerability Reduction in North Central Vietnam (CPIS) 
 
BACKGROUND AND HYPOTHESIS 
Climate change (CC), especially through extreme climate events (ECEs) is currently a major threat 
to Vietnam’s socio-economic development (Chaudhry and Ruysschaert 2007), with potentially 
heavy impact on particularly the livelihood security of the poorest rural population segments. The 
Vietnamese government has established the National Target Program to Respond to Climate 
Change (NTP) (MONRE 2008), with the aim of increasing resilience and reducing vulnerability to 
CC. The Ministry of Agriculture and Rural Development (MARD) has also established the Action 
Plan Framework for Adaptation and Mitigation of CC (APFAMCC) in the Agriculture and Rural 
Development Sector for 2008-2020. The international community is assisting the Vietnamese 
government in CC adaptation and mitigation activities for sustainable local development in 
especially the poor and marginalized regions of Vietnam. 

Nghe An, Ha Tinh and Quang Binh provinces (NHQ) have a 
population of about 5.2 million inhabitants of which 70% are 
living in the coastal and lowland areas (CLLA). Most of these 
inhabitants somehow depend on revenues from agricultural and 
aquacultural sectors. Due to the geographical and socio-economic 
conditions, NHQ remain the second lowest GDP-per-capita zone in 
Vietnam. With about 350 km of coast line open to the East Sea 
(Fig. 1), CLLA of these provinces is inherently affected by severe 
disasters such as typhoons, floods, droughts, inundation  and 
salinity intrusion. Only during 2010, the NHQ coastal zone 
suffered two opposite events: a long drought in June-July and two 
consecutive strong floods in October. The hot spell from 12 to 20 
June caused the loss of about 30,000 ha of the Summer-Autumn 
paddy. In October 2010 these provinces were strongly hit by two 
consecutive floods caused by the heavy rainfall (800–1,658 mm) 
and causing considerable damages over a huge territory. Over 
155,000 houses were submerged, thousands of people have again 
fled their homes in floods and the three provinces had a known 
death toll of 66 people (UNDP 2010). 
Obviously, it is important that the consequences of CC should not lead already marginalized 
sections of communities into further deprivation (Denton 2002), and the best long-term adaptation 
measure for the most vulnerable communities is to increase their capacity for disaster preparedness 
(Chaudhry and Ruysschaert 2007, Snidvongs 2003), but also to promote the sustainable use of 
water resources in their economy. In a context where agriculture and aquaculture, the two key 
production systems of these provinces (contributing up to 35.5% of total GDP), are still strongly 
based on water resources (both in terms of quantity and quality), the previous experiences 
accumulated in coping with disasters and the indigenous knowledge of the coastal and lowland 
communities have played a decisive role in maintaining livelihoods until now. However, the impact 
of water disaster (WD) induced by CC is likely to exacerbate their vulnerability. It is therefore 
important to examine which kind of indigenous knowledge accumulated from generation to 
generation may be replicable in this new context. Due to their complex and interdisciplinary nature, 
climate change research and adaptation programs in Vietnam are facing serious challenges such as: 
the lack of a scientifically well-argued background for understanding the complex interaction 
between nature and society under the context of climate change; qualified human resources; inter-
sector collaboration; and especially, the lack of spatial data infrastructures (SDI) and efficient tools 
to be applied in the local policy making processes like Participatory Geographical Information 
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System. 

The concepts of “Participatory Information System” (PIS) are recently developed in environment 
and risk management (Haase, 2011; Peters et.al. 2009; Cinderby 2010; Chirowodza et.al. 2009), but 
are still almost new in Vietnam. In addition, the issues related to the assessment of CC (Phan Van 
Tan, 2010) and its impact on WD and the comprehensive assessment of vulnerability (Vu and 
Tingsanchali, 2011; Dang et al., 2011; Trinh Viet et al., 2010, Nguyen et al., 2010) are not fully 
investigated in Vietnam, especially in NHQ. Vulnerability is understood as the degree to which a 
household/group/country is susceptible to, or unable to cope with, adverse effects of the WD (IPCC 
2007). Vulnerability is multidimensional (economic, social and political) and multi-level 
(individual, household, community, or group) (e.g. Adger 2006). Existing literature indicates that 
the adverse impacts of CC are likely to be unevenly distributed across different socio-economic 
groups, with the poor and (socially and politically) marginalized groups being particularly 
vulnerable (World Bank 2009; UNDP 2008). Specifically with respect to Vietnam, Fortier (2010) 
notes how poorer people are often the most exposed and sensitive to climate change. Few and Tran 
(2010) conducted field studies in the Mekong Delta and in the Central Provinces, and concluded 
that one of the main channels through which poverty exacerbated vulnerability was through the 
physical location of the household in flood and storm prone areas. 

Thus, these conceptual questions are raised: 1) Research on CC 
resilience: What can the cross-cutting research contribute to 
reduce the vulnerability and improve the resilience capacity of 
the coastal and lowland communities in NHQ in particular and 
in Vietnam in general? 2) Policy of climate change strategy 
and interventions: How to get scientists, policy makers and 
local community representatives involved into an action plan to 
reduce the vulnerability to CC impact in NHQ coastal and 
lowland context? And 3) Dissemination and capacity building: 
How to translate multidisciplinary information into a 
simplified, accessible and usable format for community and 
into efficient tools for vulnerability reduction (VR) and 
improving community resilience capacity in NHQ? 
Based on the conceptual questions mentioned above, the 
project will try to clarify the interaction between the three co-
beneficiaries as shown in fig.2 by justifying the following 
hypotheses/assumptions: 
1) Water related extreme events will be intensified by CC and have critical negative impacts on the 
production systems of agriculture and aquaculture in NHQ. A solid understanding of these impacts 
will, if effectively communicated, contribute to minimizing the vulnerability and increasing the 
resilience capacity of the coastal and lowland communities in NHQ.  
2) There is a local demand for a Participatory Information System (PIS) that integrates the multi- 
and inter-disciplinary scientific and technological knowledge with indigenous experiences. Such 
integration can provide an effective tool for increasing community resilience towards CC impacts, 
and facilitating local sustainable development practices by means of mass participation. 
3) The impact of water related extreme events may be born disproportionally by vulnerable groups 
in terms of loss of livelihoods, assets and employment. Such groups may be identified both socially 
and spatially. 
4) The impacts of CC should be analysed in a broader, interacting relationship with other socio-
economic and environmental factors. Thus CC adaptation efforts need to be holistic in orientation, 
including evaluation of conventional resource management practices, and lend support to sound 
environmental management (e.g. Berkes et. al. 2008). 
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Figure 2. Conceptual framework of project 



 3 

OVERALL OBJECTIVES 
1) Developing a multi stakeholder participatory approach in reducing vulnerability to CC for local 

development 
2) Increasing resilience capacity of policy/decision makers and local communities to CC impacts 
3) Contributing to the implementation of Activities 4.1 (Assessment of Climate Change Impacts in 

Vietnam), 4.4 (Strengthen the Capacity of Organization, Institutions and Policy on Climate 
Change) and 4.5 (Awareness Raising and Human Resources Development) of NTP in NHQ 
provinces 

IMMEDIATE OBJECTIVES 
1) To assess impacts of CC on WD and consequently on aquaculture and agriculture in the NHQ 

region 
2) To develop an integrative working model of scientists, policy/decision makers and local 

community representatives for indigenous and scientific knowledge integration 
3) To establish a Participatory Information System for scientific research, decision making 

processes and local community needs in Vulnerability Reduction and to support the capacity of 
local authorities and communities in applying the technology 

4) To develop human resources for applied research in the field of CC adaptation 
PARTNERSHIP AND PARTNER’S ROLE IN THE PROJECT 
In such project based on a participatory approach involving the three communities of scientists, 
local communities and decision makers, it is clear that each partner should have their specific role 
as described below: 
1) Scientific Group includes Vietnamese and Danish researchers from Hanoi University of Science 

(HUS) and Roskilde University (RUC).  
a) HUS’s Team is created from multiple disciplines: Hydro-meteorology, Physical and Human 

geography, Demography and Development Sciences, Geomatics and Information 
Technology, Social and Political Sciences. HUS’s Team therefore will have to cover almost 
research domains of project (see work packages in below section). HUS’s Team will also 
play the role of project federator and manager. 

b) RUC’s Team role is:  
• To work with Vietnamese partners to develop the research methodology in Indigenous 

Knowledge integration, CC Impact Vulnerability Assessment and PIS, 
• To join with Vietnamese partners in conducting the research and share the responsibility for 

the required outputs of the project in the fields of Indigenous Knowledge integration, and 
CC Impact Vulnerability Assessment and PIS, 

• To participate in field work for deep interviews and questionnaire survey and in socio-
economic data analysis, 

• To build up capacity through internship supervision for junior Vietnamese researchers, 
• To participate in project result dissemination including seminars, workshops and 

publications. RUC’s team will further help HUS’s Team and others Vietnamese researchers 
to develop a network of collaboration with others Danish universities and researchers and 
with international research institutions. 
As a beneficiary, this group can be shared all available sources of the project for the 
research purposes and scientific publications. 

2) Local Community and Decision Maker Group 
c) Decision Maker Group, which plays a role both of project partner and beneficiary (including 

Local People’s Committees from different administrative levels), will: 
• Participate in discussion of local administrative needs in Vulnerability Reduction,  
• Provide data, information and indigenous knowledge relating to the project Database and 

Knowledge Base setting. 
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As a beneficiary of the project, this group can use PIS to support their decision making 
process at their relevant scale. 

d) Community Group (represented by such various social tiers in pilot sites as farmers, social 
organizations including Youth Association, especially Women Association, local enterprises 
working in agriculture and aquaculture etc.) will: 

• Participate in discussion of local needs in Vulnerability Reduction, 
• Participate in providing information dealing with their experiences accumulated in the past 

and recent time in coping to water related disasters etc. for the Database and Knowledge 
Base of PIS, 

• Contribute their experiences and know-how to decision making process at local level,  
As beneficiary they will be trained on how to participate in the project activities at local 
level and how to use the information for reducing disaster impact on their daily life 
activities and in their agriculture and aquaculture production systems. 

PROJECT MANAGEMENT 
The project is managed by the Hanoi University of Science (HUS). HUS will establish a Project-
Team (PT) under the supervision of the Project Leader (PL), Prof. Phan Van Tan, in order to 
implement the project activities. PT includes Vietnamese and Danish members. PT will also be 
divided into sub-teams under the supervision of Vietnamese and Danish co-leaders. PT’s 
responsibility is to coordinate the whole project in involving the scientists in the fields of CC, water 
resource management, natural disaster prevention, socio-economic and informatics. Through the PL 
and PT, HUS is responsible for organizing field trips in order to collect necessary data sources, 
including observed hydro-meteorological data, socio-economic data, etc. 
Due to the interdisciplinary and multi stakeholder characteristics as well as the applied research 
nature of the project, the coordination must be based firstly on agreed administrative commitment 
between PT and local authorities. The implementation will be allocated into Work Packages that are 
coordinated by a sectoral coordinator. 
STUDY SITES 
The areas of the project implementation are the three provinces of NHQ. Using a multi-scale 
approach, in addition to the content that will be deployed on the provincial level scale, the project 
will point out three districts of the three provinces as pilot research sites. The communes in each 
district are selected for more detailed studies and sociological surveys (at village level) on the basis 
of representativeness for CLLA in terms of combination of livelihoods, WD impacts and coping 
strategies. 

Criteria for selecting pilot research sites at 
district and commune levels are further 
illustrated in Figure 3. The climate factors 
which have potential impacts on aquaculture 
and agriculture through WD may include 
drought, salinization, heavy rain and floods. 
The selected sites are situated on coastal 
zone and in river nearby lowlands where 
local community’s main income is based on 
agriculture and/or aquaculture, often 
influenced by WD, and where the local 
people have accumulated much knowledge 
and experiences in disaster resilience. 
Therefore, it is important: 1) To understand 
which climate disruptions occur and how these changes affect WD, and also how the WD impacts 
on agriculture and/or aquaculture production system in study sites; 2) To understand how the 
people in study sites have been coping and mitigating water related disasters; 3) To involve the 
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local people in the project and to use their indigenous experiences and know-how for strengthening 
their resilience capacity to WD; 4) To identify appropriate project outcomes that fit local needs in 
climate change VR at community and administrative levels; and 5) To deduce what to be replicable 
to other areas in CLLA  in Vietnam. 
PROJECT ACTIVITIES DESIGN 
The project activities can be divided into two groups: joint-activities and separate activities. The 
joint activities include document review, data collection, field surveys, conferences, scientific 
seminars, training, knowledge dissemination, scientific exchange, etc. Other activities under the 
thematic groups and pilot studies are considered as separate ones. 

Among the activities of the research 
process, literature review is an important 
one, aiming at: 1) To improve the 
understanding of PIS, WD and Impact 
and Vulnerability Assessment as well as 
of related issues; 2) To improve the 
understanding of the role of indigenous 
knowledge in Participatory Vulnerability 
Assessment; and 3) To set up the 
background for theoretical frame of the 
whole research activities of the project. 
All other research activities of the 
project will be divided into different 
work packages (WP) as described in the 
next section which based on the concept showing in Figure 4. 
RESEARCH ACTIVITIES 
WP1: Data inventory 
This work package is to collect data and documents from all existing sources which are available or 
can be exploited in the NHQ provinces. The first action to conduct is to assess partner and 
beneficiary needs in information and/or data.  

For those who work in climate change modelling and impact assessment, the time series of meteo-
hydrological data are needed for the whole coastal zone of NHQ. The cartographic data including 
topographic map at district and commune scale (assuming 1:25000 and 1:10000 and larger), 
thematic maps (soil, land use, irrigation etc.), statistic data on natural resources and socio-economic 
conditions of district and commune level are to be collected during the data inventory stage.  
Data collection should be based on participatory approach and local field studies. A basic survey, 
performed in combination with a vulnerability study, may provide both first-hand knowledge and a 
broad access to local communities for further in-depth interviewing and village-level participatory 
assessments. Socio-economic baseline data and indigenous knowledge gathering are important 
objectives of the questionnaire survey in the pilot research sites during data the inventory stage. 
These data and documents will be standardized, quality controlled and gathered to form part of the 
database to be used province-wide by PIS. 
WP2: Indigenous Knowledge Integration 
Indigenous, traditional or local knowledge is usually understood as the knowledge that people and 
communities have accumulated over generations of living in a particular environment, potentially 
contributing to securing them a stable livelihood in this native environment (Ellen et. al. 2000, 
Bicker et. al. 2002). This may include adapted technologies, practical know-how, culturally specific 
knowledge systems and beliefs, indicating a strong embedding in a given cultural and social 
context. These knowledges are considered important for a number of reasons in the context of CC: 



 6 

they may potentially contribute to global knowledge, they have a potential that is not fully utilized 
(UNEP 2008), and they have been are part of the daily lives of the rural poor for generation. There 
are few studies available on local knowledge in Vietnam in general, and in NHQ in particular. 
Researching the relevance of local knowledge for adaptation to changing natural and societal 
conditions in NHQ is obvious, since local communities here have coped with typhoons, WD and 
many other challenges for centuries. In terms of methodology, this WP will draw on the general 
survey combined with PRAs, community mapping, focus-groups and in-depth interviews, oral 
histories and local and historical sources. Further activities involve, 1) analysing, classifying and 
standardized the collected material into a PIS format; 2) creating a direct link between continued 
knowledge generation and knowledge dissemination in PIS aiming at the active participation of user 
groups; and 3) including and engaging both local and provincial authorities, for instance relating to 
resource and environmental management, agricultural extension service, cultural affairs and public 
information. Obviously, knowledge on the impacts of CC and WD as well as on vulnerabilities in 
agriculture and other aspects of local people's lives will be included. This is the link between WP2 
and WP5 (Impact and vulnerability assessment). 
WP3: Assessment of Climate Change and Extreme Climate Events 
CC and WD are closely linked. As indicated in the IPCC fourth assessment report (IPCC 2007), CC 
is likely to increase the frequency and intensity of extreme events, thus the number of WD is 
expected to rise. Another way that CC can affect WD is through the increase in the vulnerability of 
communities to water hazards, particularly through ecosystem degradation and changes of 
livelihoods. In consequence, CC can reduce community’s abilities to cope with even the existing 
levels of water hazards. Therefore, this WP is one of the most important components of the project 
which aims to provide detailed information about CC and ECEs in the targeted areas. Outputs of 
this WP is the basic required inputs to other WP. The issues addressed by this WP include: 1) to 
assess CC, based on the data collected from the meteorological station network of Vietnam, with 
particular attention to extreme weather and climate events; 2) to build detailed future CC scenarios 
using dynamical downscaling approach; 3) to assess changes in ECEs which are related to WD. To 
solve 2) and 3), regional climate models will be applied. To eliminate uncertainties of future 
projected scenarios, the multi-model approach will be used. 
WP4: Water Disaster Assessment and Analysis  
With the preliminary field trip and analysis of the natural conditions in project area, the most 
frequent disasters causing serious damage to the local community are examined. These water 
related-disasters are addressed as flood and inundation in wet season and drought and salinity 
invasion in dry season. This WP aims to provide the detail information of the natural water hazards 
at local scale for the authority and community in vulnerable area in NHQ as well as for other WPs, 
which includes: 1) development of hydrological model for small catchment and hydraulic model for 
river network (one dimensional model) and flood plain (two-dimensional model) to assess the flood 
hazards in project area with high-resolution of output results focusing on the pilot sites; 2) 
development of the series of inundation maps (water level, water depth, peak velocity, duration,…) 
for the project area with different scale from the provincial level to commune levels; 3) 
development the water resource management model calculating the water balance in project area 
under CC scenarios and scenarios for socio-economic development; 4) development of 
advection/diffusion models for the river network in downstream area to simulate the state-of-the-art 
salinity intrusion and under sea level rise and CC scenarios; 5) analysis and assimilation of the 
results into GIS-based format; 6) to conduct the supplement survey to participatory verify and 
validate the final results.  
WP5: Impact and Vulnerability Assessment 
In this WP, vulnerability assessment will be performed in relation to the impact of CC-induced WD 
on agriculture and aquaculture.  
The impact assessment will primarily be based on social analysis, drawing on existing frameworks: 
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Poverty and Social Impact Assessment and Tools for Institutional and Political Analysis (World 
Bank 2003; 2007). The assessment will be based on secondary data from the three selected 
provinces combined with primary data collected from a household survey and qualitative 
techniques. The survey sample is planned to cover 10 percent (100-150 respondents) of the 
population in each of the communes. In addition, qualitative interviews with individuals and focus 
groups and various participatory techniques will be used to provide more detailed accounts of 
experiences and vulnerabilities in relation to flooding and droughts. Such mixed-method approach, 
as previously applied by the Danish team in Quang Nam province (e.g. Bruun and Casse, 
forthcoming) provides a fuller, more in-depth understanding of the impacts of WD and the 
underlying household vulnerabilities across social groups and temporal and spatial characteristics. 
WP5 will encompass the following activities: 1) Assess the impact of climate-induced WD: (i) 
economically, across the agro-aquaculture production systems in the study sites; (ii) socio-
economically, across different vulnerable groups; and (iii) spatially, across provinces/districts/ 
communes. 2) Analysis of the coping capacity of social groups, local communities and local 
institutions to WD. 3) Devise policy-conclusion to bolster resilience economically (for different 
production systems), socially (for vulnerable groups) and spatially (at different administrative 
levels). 4) Convert the above information into PIS, and draw on inputs of PIS to refine the impact 
assessment. In the final stages of the project, preparatory steps for an impact assessment of the PIS 
itself may be undertaken by collecting base-line data in three comparable communities without PIS 
implementation, so as to make feasible a full impact assessment of the PIS in a possible future 
second phase.  

WP6: GIS-based Participatory Information System Development 
The Information System must provide three main functions: (i) storage of various data; (ii) data 
analysis; and (iii) information communication. It must also provide a mechanism for multi 
stakeholders to participate in the creation and refinement of the information. The input data can be 
of various formats, such as quantitative data or “indigenous knowledge” data obtained from the 
communities. It can be in the format of photos, videos, drawings, satellite images, documents, 
forecasts among others. This large amount of data is then digitalized, standardized, spatialized and 
integrated into GIS-based Knowledge Base. The knowledge base can be accessed by web browsers 
(on PCs or Mobile devices) via the Internet. The Website must be designed to provide different 
access levels for scientists, local policy/decision makers and communities. It should have a user-
friendly interface, a flexible mechanism for users to interact and send their feedbacks. Via iterative 
refinement process (data analysis by scientists, information verification and feedbacks from the 
users), the information system will be getting more and more enriched. Scientists can also use 
applications on local area network to produce optical discs, maps and books to send to communities 
that have limit access to the Internet, especially when a disaster occurs. The involvement of local 
communities and authorities in the development of the GIS-based PIS is vital in order to: 1) share 
the indigenous knowledge in terms of agricultural and aquacultural production; 2) identify and 
finalize the spatial data of WD, CC as well as the effects of these events by using thematic maps 
(community mapping); 3) use the data (input and output) by interacting the website via internet. 
OTHER ACTIVITIES 
WP7: Training and Staff Exchange 
The purpose of this activity is to enhance both the knowledge and skills of Vietnamese scientists, 
local authorities and communities in the field of CC, including physical science and adaptation. The 
training is organized with the following formats: 1) one young Vietnamese from HUS will be 
enrolled for Master degree education in a regional graduation centers (AIT in Bangkok or NUS in 
Singapore); 2) three PhD and four Master students will be involved directly in the project research 
activities and utilize the data, information and results for their studies and dissertation as well as the 
way of on-job training; 3) the short-term internship of at least one month duration will be organized 
for 4-6 junior and senior researchers from Vietnam to Danish, Japanese and/or Australian 
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institutions; 4) the training workshops of 7-10 days in each province of NHQ will be organized for 
local authorities and communities; and 5) researchers from RUC will visit Vietnam to co-conduct 
research and field studies and participate in conferences, workshops and training activities. 
WP8: Provision Of Equipment 
In order to store and share the database and all of the project’s outputs the project will equip the 
non-stop server system connecting to the Internet, where all participants and local people can access 
to download and upload the necessary data, material and documents. To reinforce the computational 
capacity for project office and local community as end-users, some PC, laptops will be equipped. 
For the field studies during three years of implementation the cameras and handy-cams are also 
needed. 
WP9: Dissemination 
Dissemination is a core activity of this project. It will promote the collaboration between 
Vietnamese and Danish scientists in the area of CC research through publications, seminars, 
international conferences, etc., so that the project outputs can be widely propagated. This activity 
will use several formats: establishing a web page, organizing local dissemination workshops, 
organizing scientific seminars and international conferences, producing scientific/academic 
publications. 
Web Page: A Web Page will be designed and set up 1) to provide general information of the project; 
2) to upload the needed data, materials, documentation for exchange between project members of 
both sides Vietnam and Denmark; 3) to post the results of project activities and events; and 4) to 
allow local people to access and feedback. 
Seminars, workshops and conferences:  the project plans to organize: 1) Kick-off Seminar in the 
beginning of the 1st year; 2) Mid Project Workshop by the end of the 2sd year; and 3) Closing 
Workshop by the end of the 3th year; 4) Three Training Workshops for local communities at the 
middle of the 2sd year; and 5) International Conference in the 3th quarter of the 3th year. 
Scientific publications:  Peer-reviewed journal articles and conference papers on CC, WD, impact 
and vulnerability assessments, community resilience, indigenous knowledge and PIS. These 
publications will be based on the results of the various project activities as stated above, and co-
authorship between Vietnamese and Danish researchers will be promoted. Towards the end of the 
project period, conference papers and other contributions will be assembled into a jointly edited 
book. 
Other activities: The project will provide facilities and accommodations for project members, 
especially young people, to participate in regional and international workshop and/or seminars 
dealing with CC, WD, PIS and other issues related to the project. 
OUTPUTS/RESULTS 
1) An integrative working model to establish the information system: Multi-stakeholder 

participatory mechanism involving scientists, local authorities and community representatives. 
2) A Participatory Information System (PIS) for vulnerability reduction and resilience 

enhancement: A GIS-Based PIS integrated Knowledge Base, Geo-Database including both raw 
data (base map, bio-physic, land use, socio-economic, climate, hydrology, indigenous 
knowledge indicators etc.) and added value products such CC and WD scenarios, WD 
vulnerability maps etc.) and utility tools for data manipulation and results dissemination. 

3) Human resources: Intensive courses for young scientists in developed countries; Training PhD 
and Master students; Skillfulness of researchers and local officials in integrating indigenous and 
scientific knowledge for practical exercises; 15 local officials participating in system setup and 
trained for climate change impact assessment to aqua/agriculture production system; Increased 
awareness of coastal  and lowland community in NHQ on CC impacts on local agriculture and 
aquaculture; Improved preparedness and enhanced resilience capacity of local community. 

4) Publications, documentation, conference/workshop, communication materials, website, working 
papers, books and scientific articles. 
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5) Reinforced collaboration and cooperation between Meteorologist, Hydrologist, Economist, 
Aqua/Agriculturist, Social researchers and institutions in Vietnam and Denmark as well.  
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APPENDIX 1. GANTT CHART 

Overall objective: 
1) Developing a multi stakeholder participatory approach in reducing vulnerability to CC for local development 
2) Increasing resilience capacity of policy/decision makers and local communities to CC impacts 
3) Contributing to the implementation of Activities 4.1, 4.4 and 4.5 of NTP in NHQ provinces 
 

Immediate objectives 
with outputs: 

 Year 1 (Y1) Year 2 (Y2) Year 3 (Y3) 

Result/ indicator of 
achievement 

Expected 
time of 

completion 

Researchers 
involvement 
(persons and 
number of 

man months) 

Comments 
Months 1s

t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

Activities that will 
produce the expected 
output 

            

1. To assess impacts of CC on WD and consequently on aquaculture and agriculture in the NHQ region 
1.1 Static database of 
Natural and Socio-
economic conditions 
in NHQ 

Collection of all 
available data on 
hydrology, meteorology, 
cartography and socio-
economic conditions in 
NHQ (WP1) & 
supplementary surveys 

            Standardized and 
quality controlled 
data 

8th M of 
Y1 

PVT (2), 
NDT (1), 
TNA (1), 
LBN (2), 
RUC (0.25) 

 

1.2 IBC data for 
RCMs 

Collection of GCM 
outputs from available 
resources (WP1) 

            GCM data stored in 
standard format 

3rd M of 
Y1 

NDT (2), 
PVT (2) 

 

1.3 Analysis results of 
Observed changes of 
Climate and ECEs in 
NHQ 

Trend analysis based on 
observed data from 
station network (WP3) 

            Technical Reports, 
data for WP3, 
WP4, WP5 & WP6 

9th M of 
Y1 

NDT (4), 
PVT (2) 

 

1.4 Climate Change 
and ECEs change 
scenarios for NHQ 

1) Run RCMs with 
different IBCs; 2) RCM 
outputs Post-Processing; 
3) Building scenarios 
(WP3) 

            Technical Reports, 
data for WP3, 
WP4, WP5 & WP6 

2nd M of 
Y2 

NDT (6), 
PVT (2) 

 

1.5 Map series for 
flood, inundation, 

1) Development of 
model systems in NHQ 

            Technical Reports 
and Map series for 

12th M of 
Y2 

TNA (8), 
TAT (3) 
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Immediate objectives 
with outputs: 

 Year 1 (Y1) Year 2 (Y2) Year 3 (Y3) 

Result/ indicator of 
achievement 

Expected 
time of 

completion 

Researchers 
involvement 
(persons and 
number of 

man months) 

Comments 
Months 1s

t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

Activities that will 
produce the expected 
output 

            

salinity intrusion and 
water deficiency in 
NHQ corresponding to 
CC scenarios 

(hydrological models, 
hydraulic models, 
diffusion model and 
water resource 
management models); 2) 
Application of model 
systems with CC and 
socio-economic 
development scenarios; 
3) Development of map 
series (WP4) 

scenarios that will 
be the inputs for 
WP4, WP5 & WP6 

1.6 Projected impacts 
of CC & WD on 
agriculture and 
aquaculture in NHQ 

Field surveys and 
quantitative data 
analysis (WP5) 

            Technical report 
and vulnerability 
maps in project 
area 

12th M of 
Y2 

TAT (3), 
LBN (6), 
RUC (0.25) 

 

2. To develop an integrative working model of scientists, policy/decision makers and local community representatives for indigenous and scientific knowledge 
integration 
2.1 Participatory 
approach and 
methodology in CC 
vulnerability reduction 
analysis 

Brainstorming, seminar, 
workshop, group 
meeting at communal 
and university levels 

            Working paper on 
Participatory 
approach and 
methodology in CC 
vulnerability 
reduction analysis 

9th M of 
Y3 

PVT (2), 
TAT (2), 
RUC (0.25) 

 

2.2 Regulations in 
data and knowledge 
sharing 

Technical reunions             Regulations on 
project’s data and 
knowledge sharing 

12th M of 
Y1 

PVT (1), 
TNA (1), 
RUC (0.25) 

 

2.3 Management 
method of Multi-
stakeholder and 
interdisciplinary 

Brainstorming, seminar, 
workshop, group 
meeting at communal 
and university levels 

            Recommendations 
on Management of 
Multi-stakeholder 
and 

12th M of 
Y3 

PVT (1), 
TNA (1), 
TAT (1), 
LBN (2), 
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Immediate objectives 
with outputs: 

 Year 1 (Y1) Year 2 (Y2) Year 3 (Y3) 

Result/ indicator of 
achievement 

Expected 
time of 

completion 

Researchers 
involvement 
(persons and 
number of 

man months) 

Comments 
Months 1s

t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

Activities that will 
produce the expected 
output 

            

project in CC 
vulnerability reduction 

interdisciplinary 
project in CC 
vulnerability 
reduction 

RUC (0.25) 

2.4. Institutional 
reinforcement of long 
term and sustainable 
multi-stakeholder 
collaboration in CC 
projects 

Formalization of long 
term collaboration 

            MOU, MOA and 
future plan of 
collaboration 
between 
Universities and 
provinces. 

12th M of 
Y3 

PVT (1), 
TNA (1), 
RUC (0.25) 

 

3. To establish a Participatory Information System for scientific research, decision making processes and local community needs in Vulnerability Reduction and to 
support the capacity of local authorities and communities in applying the technology 
3.1 Users’ needs 
assessment 

Brainstorming and filed 
survey to assess users’ 
needs (WP2, WP5) 

            Technical report 9th M of 
Y1 

LBN (2), 
PVT (1), 
TAT (1), 
TNA (1), 
NTK (1), 
RUC (0.25) 

 

3.2 PIS Design PIS Analysis (WP6)             Designed system 
and configuration 
of PIS 

10th M of 
Y3 

NTK (3), 
TAT (2), 
RUC (0.25) 

 

3.3 GIS-based PIS 
Database 

Data and information 
capture and 
standardization (WP2, 
WP5, WP6) 

            Geo-data Base 10th M of 
Y3 

TAT (1), 
NTK (3) 

 

3.4 Knowledge Base  Integration of Scientific 
and Indigenous 
Knowledge (WP2) 

            Interdisciplinary 
Knowledge Base 

10th M of 
Y3 

RUC (0.25), 
NDT (1), 
TAT (1), 
LBN (1) 
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Immediate objectives 
with outputs: 

 Year 1 (Y1) Year 2 (Y2) Year 3 (Y3) 

Result/ indicator of 
achievement 

Expected 
time of 

completion 

Researchers 
involvement 
(persons and 
number of 

man months) 

Comments 
Months 1s

t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

Activities that will 
produce the expected 
output 

            

3.5 Spatial Analysis 
Tools 

PIS functionality 
analysis and programing 
and coding (WP6) 

            User-friendly Tools 10th M of 
Y3 

NTK (3), 
TAT (1) 

 

3.6 PIS  System designing, 
implementing, and 
testing activities (WP1-
WP6) 

            An online system 
for multi-
stakeholders, 
desktop 
applications, and 
documentation.  

10th M of 
Y3 

NTK (6), 
TAT (1) 

 

4.To develop human resources for applied research in the field of CC adaptation and local capacity building 
4.1 Human resource 
for scientific research 

Training Master and 
PhD students in 
Vietnam and region; 
Training scientific staffs 
by internship courses in 
Denmark, Australia and 
Japan (WP7) 

            1 Master in AIT 
(Thailand), 3 
Master in HUS, 1 
PhD in HUS, 6 
staffs taking 
internship (3 in 
Denmark, 2 in 
Australia and 1 in 
Japan) 

6th M of 
Y3 

PVT (4), 
TNA (2), 
NDT (3) 

 

4.2 Improved 
knowledge on CC and 
WD in NHQ 

International 
conferences, workshops, 
books, proceedings and 
articles to disseminate 
the scientific 
contribution (WP9) 

            3-4 peer-reviewed 
articles, 1 
international 
conference 
organized in 
Vietnam, 3 
international 
workshops 

9th M of 
Y3 

NTK (1), 
PVT (2), 
TNA (1), 
LBN (4), 
TAT (1), 
NDT (1), 
RUC (0.25) 

 

4.3 Improved capacity 
of computer and 
network accessing  

Providing PCs and 
network accessories for 
pilot communes, district 

            3 PCs and network 
accessories for each 
project province (at 

9th M of 
Y3 

NTK (1), 
PVT (2), 
RUC (0.25) 
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Immediate objectives 
with outputs: 

 Year 1 (Y1) Year 2 (Y2) Year 3 (Y3) 

Result/ indicator of 
achievement 

Expected 
time of 

completion 

Researchers 
involvement 
(persons and 
number of 

man months) 

Comments 
Months 1s

t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

1s
t 

2s
d 

3r
d 

4t
h 

Activities that will 
produce the expected 
output 

            

and province authorities 
(WP8) 

3 level: province, 
district and 
commune)  

4.4 Improved 
awareness of local 
authorities and 
communities on CC 

Training course on CC, 
CC impacts, 
vulnerability; 
workshops, flyers, 
website, … to 
disseminate the 
knowledge of CC; and 
on-job training for local 
representatives 
involving in project 
(WP7, WP9) 

            3 training courses 
for local 
communities in 
NHQ, joint surveys 
in NHQ, 3 
workshops and 
1500 flyers 

11th M of 
Y3 

NTK (1), 
PVT (2), 
TNA (1), 
LBN (1), 
TAT (1), 
NDT (1), 
RUC (0.25) 

 

 
Notes: 
NHQ: Nghe An, Ha Tinh and QuangBinh Provinces 
NTP: National Target Program to Respond to Climate Change  
WP: Work Package 
CC: Climate Change 
WD: Water Disaster 
ECEs: Extreme Climate Events 
PIS: Participatory Information System 
GIS: Geographical Information System 
GPIS: GIS-Based PIS 
IBC: Initial and Boundary Condition 
GCM: Global Climate Model 
RCM: Regional Climate Model 
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PVT: Phan Van Tan 
NDT: Ngo Duc Thanh 
TNA: Tran Ngoc Anh 
TAT: Tran Anh Tuan 
NTK: Nguyen Trung Kien 
LBN: Luu Bich Ngoc 
RUC:   All 6 members from Roskilde University, including: 

Jan Andersen 
Mogens Buch-Hansen 
Ole Bruun 
Thorkil Casse 
Olivier Rubin 
Henning Schroll 
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APPENDIX 2. TIME SCHEDULE 

 
 

Year Year 1 Year 2 Year 3 
Implementer 

Work packages that will produce the expected output 1st 2rd 3th 4th 1st 2rd 3th 4th 1st 2rd 3th 4th 
WP1 Data inventory              
1.1 Collection of meteorological data from the network stations             PVT, NDT 
1.2 Collection of hydrological data from the network stations             TNA 
1.3 Collection of cartographic data             TAT 
1.4 Collection of statistic data on natural resources and socio-

economic conditions 
            TNA, LBN, 

RUC, LP 
1.5 Collection of GCM data used as IBC for RCMs             NDT, PVT 
1.6 Collection of all damage data related with natural disaster in 

NHQ 
            TNA, LP 

1.7 Data processing, quality control and standardization             HUS’s Teams 
WP2 Indigenous Knowledge Integration              
2.1 Fieldwork: Qualitative survey with PRAs approach (community 

mapping, focus-groups and in-depth interviews, oral histories 
and local and historical sources) 

            LBN’s Team, 
RUC, LP 

2.2 Data processing and report writing             RUC, LBN’s 
Team 

2.3 Knowledge creation for PIS             RUC, LBN’s 
Team 

               
WP3 Assessment of Climate Change and Extreme Climate Events              
3.1 Analyses of observed Climate and ECE changes and report             NDT, PVT 
3.2 Setting up, configuring and validating RCMs             NDT’s Team 
3.3 Preparing IBC data for RCM runs             NDT’s Team 
3.4 Running RCMs and post-processing of the RCM outputs             NDT’s Team 
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Year Year 1 Year 2 Year 3 
Implementer 

Work packages that will produce the expected output 1st 2rd 3th 4th 1st 2rd 3th 4th 1st 2rd 3th 4th 
3.5 Analyses of projected changes of the Climate Variables and 

ECE 
            NDT, PVT 

3.6 Uncertainty analysis             NDT’s Team 
3.7 Processing the outputs for other WPs             RUC, NDT’s 

Team 
               

WP4 Water Disaster Assessment and Analysis              
4.1 Detail survey for hydrological conditions in NHQ as inputs for 

hydrological-hydraulic modeling 
            TNA’s Team 

4.2 Development of hydrological models for small catchments in 
NHQ 

            TNA’s Team 

4.3 Development of 1-D hydraulic models for river networks in 
NHQ (Ca river system in Nghe An and Ha Tinh; Kien Giang 
river system in Quang Binh) each for flood- and dry-season 

            TNA’s Team 

4.4 Development of coupled 1D and 2D hydraulic models for flood 
plain in NHQ 

            TNA’s Team 

4.5 Development the scenarios for boundary conditions (rainfall, sea 
level, water use,…) 

            TNA’s Team 

4.6 Development of water resource management models in NHQ 
and their application under Climate Change context and socio-
economic development scenarios 

            RUC, TNA’s 
Team 

4.7 Development of advection/diffusion model for salinity intrusion 
in NHQ 

            TNA’s Team 

4.8 Conversion of model outputs into GIS-based format and 
integration with G-PIS 

            TNA’s Team 

4.9 Detailed survey to participatory verify and validate the final 
results of the models 

            RUC, TNA’s 
Team 

4.10 Re-analyze all the outputs of the WP             RUC, TNA’s 
Team 
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Year Year 1 Year 2 Year 3 
Implementer 

Work packages that will produce the expected output 1st 2rd 3th 4th 1st 2rd 3th 4th 1st 2rd 3th 4th 
4.11 Workshop to disseminate the WP’s outputs             RUC, TNA’s 

Team 
4.12 Development of inundation & salinity intrusion map series for 

lowland and downstream region of main river networks in NHQ 
            RUC, TNA’s 

Team 
4.13 Internship and international article conducting             RUC, HUS’s 

Teams 
WP5 Impact and Vulnerability Assessment              
5.1 Fieldwork: Questionnaire survey with households in each study 

sites 
            LBN’s Team, 

TAT, RUC, LP 
5.2 Quantitative data analysis and report writing             LBN’s Team, 

TAT, RUC 
5.3 Knowledge creation for PIS             LBN’s Team, 

RUC 
5.4 Fieldwork: PIS impact assessment in study sites and control 

study sites 
            LBN’s Team, 

TAT, RUC, LP 
5.5 Dissemination workshops             HUS’s Teams, 

RUC, LP 
WP6 GIS-based Participatory Information System Development              
6.1 Setting up a storage server to store collected data             NTK’s Team 
6.2 Analyzing users’ needs             NTK’s Team, 

LBN, TAT, 
RUC, LP 

6.3 Designing a GIS-based PIS (GPIS)             NTK’s Team 
6.4 Implementing the GPIS             NTK’s Team, 

TAT, LP 
6.5 Digitalizing, standardizing, spatializing and integrating data into 

the GPIS 
            NTK, TAT’s 

Team 
6.6 Real testing and refining the GPIS             TAT’s Team, 

NTK, RUC, LP 
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Year Year 1 Year 2 Year 3 
Implementer 

Work packages that will produce the expected output 1st 2rd 3th 4th 1st 2rd 3th 4th 1st 2rd 3th 4th 
6.7 Documenting              NTK’s Team 

               
WP7 Training and Staff Exchange              
7.1 PhD Students at HUS             HUS 
7.2 Master Students at HUS             HUS 
7.3 Internships to Denmark, Japan and Australia             RUC, CSIRO, 

JAPAN, HUS 
               

WP8 Provision Of Equipment              
8.1 Server equipment             HUS 
8.2 Project Office equipment              HUS 
8.3 Reinforcing the PIS accessing for local communities as end-

users 
            HUS, NHQ 

               
WP9 Dissemination              
9.1 Construction of the Web page             HUS 
9.2 Kick-off Seminar             HUS, RUC 
9.3 Mid Project Workshop             HUS, RUC 
9.4 Three Training Workshops for local communities             HUS, RUC 
9.5 International Conference             HUS, RUC 
9.6 Scientific publications              
1) Writing article on CC and ECE changes             HUS 
2) Writing article on WD             HUS, RUC 
3) Writing article on Indigenous Knowledge             HUS, RUC 
4) Writing article on WP5             HUS, RUC 
5) Book editing             HUS, RUC 
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Notes: 
NHQ: Nghe An, Ha Tinh and Quang Binh Provinces 
LP: Local Participants 
WP: Work Package 
CC: Climate Change 
WD: Water Disaster 
ECE: Extreme Climate Event 
PIS: Participatory Information System 
IBC: Initial and Boundary Condition 
RCM: Regional Climate Model 
GCM: Global Climate Model 
AIT: Asian Institute of Technology 
PRA: Participatory Rural Appraisal 
PVT: Phan Van Tan 
NDT: Ngo Duc Thanh 
TNA: Tran Ngoc Anh 
TAT: Tran Anh Tuan 
NTK: Nguyen Trung Kien 
LBN: Luu Bich Ngoc 
RUC:   All 6 members from Roskilde University, including: 

Jan Andersen 
Mogens Buch-Hansen 
Ole Bruun 
Thorkil Casse 
Olivier Rubin 
Henning Schroll 

 
 






