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The northeast of Thailand is considered one 
of the areas that is hardest hit by climate 
impact, with severe drought and flood 
increases over the years. The Thai National 
Mekong Committee (TNMC) and the Thailand 
Department of Water Resources (DWR) of the 
Ministry of Natural Resources and Environment, 
with technical support from the Mekong River 
Commission Secretariat (MRCS), assigned the 
Chi River Basin Organization (Chi RBO) with the 
responsibility of implementing a CCAI local 
demonstration project in Thailand, batch 1. 
The Chi RBO selected the Young River Basin as 
the site for carrying out a joint detailed climate 
vulnerability and adaptation study with two 
selected communities, Sai Na Wang and Wang 
Luang. 

The overall goal of the Thai demonstration 
project is to initiate activities for the following: 
a climate change impact assessment; an 
adaptation and capacity-building plan for 
stakeholders and target communities; and 
support to a community adaptation plan 
for integration into the local and central 
governments’ planning system.

The specific objectives of the project are to: (i) 
review national, provincial and local CCA policy 
and strategy; (ii) explore lessons learned from 
the villagers’ coping strategies and agricultural 
adaptation practices to respond to climate 
change impacts; (iii) innovate and test the 
adopted climate information management 
system to detect changes of climate and 
to serve as a tool for policy and planning 
processes; and (iv) produce an evidence-
based policy brief and a case study report on 

EXECUTIVE SUMMARY

community-based climate change adaptation 
options and strategies for policy development 
and decision-making.

From a document review and interviews with 
the authorities, it emerged that, currently, at 
the national level, within the policy/strategy 
framework on climate change in Thailand, 
there are no specific references to adaptation 
for rural farmers in drought-prone areas, which 
is the main object of this project. At the lower 
tiers – provincial and local governments – there 
is no evidence of climate change adaptation 
plan and activities within their policy and 
planning framework. The fieldwork’s results 
in the Young River Basin further indicate that 
water for both agriculture and household use is 
the resource that is the most vulnerable to the 
impact of climate change. A small farm with a 
land area of less than 1.6 ha is most vulnerable 
because of its monocropping. Farmers who 
have best adapted to climate impacts are 
those who transformed their farmlands into 
the integrated farming system and used native 
seed varieties as well as appropriate on-farm 
irrigation system. The project team successfully 
developed the GIS, the climate model, the 
hydrological model, FAO’s CropWat model and 
the telemetering early warning system. This 
information management system is installed 
at four local government offices, remotely 
connected to the telemetering via the Internet, 
to serve as a tool to support the development 
of climate change adaptation policy and 
plan development processes. The climate 
change adaptation information produced 
by the project as well as the policy advocacy 
messages are delivered to the provincial and 
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local governments, some of which later make 
further reviews of their policy and planning 
documents in order to explore ways to integrate 
the climate change adaptation activities into 
their own institutional planning framework.

The project was able to successfully establish 
the Community CCA Learning Center at Sai 
Na Wang where many farmer groups and 
government officers could come together to 
explore and learn from the ‘climate champion’ 
farmers. The very impressive telemetering 
early warning system has received a great deal 
of attention from the Khon Kaen Governor and 
the Kang La Wa National Wetland Manager, 
who later requested the project team to invent 
and install this facility at Vieng Kao District 
(in the upper stream of Nam Pong River) and 
the Kang La Wa Wetland of Ban Had District, 
both in Khon Kaen Province. The Sai Na Wang 
local government, influenced by the project 
climate change adaptation policy advocacy, 
has revised its Environmental and Agriculture 
Policy and Plan by including the climate change 
adaptation activities as well as by establishing 
a Sub-District Water Management Committee 
and by implementing measures to cope with 
the water shortage stress. 

The project outputs also led to joint proactive 
measures taken by the local government 
and local business sector. These two sectors 
considered that climate change impact 
was crucial and thus decided to sign a 
Memorandum of Understanding (MoU) 
between five local governments and one 
business sector: Sai Na Wang, Nong Poa, Pho 
Thong, Sra Pang Thong, Lao Yai and Mitrphol 

Sugar Mill Group. The MoU was signed and 
witnessed by the Deputy Governor of Kalasin 
Province, Nakoo District Governor, and the 
Chi RBO Committee Coordinating Director. 
This agreement encourages the partners to 
establish climate-resilient pilot areas at each 
of the local governments as well as to set up 
an implementing partnership between Sai 
Na Wang Sub-District Watershed Committee 
and the Office of Water Resources Region 4. 
The object of this partnership is to collect 
local water resources data and develop GIS for 
efficient planning to address the water shortage 
problem, by focusing on diverting floodwater 
to nearby reservoirs. It will also channel water 
from outlying areas to Sai Na Wang through a 
small-scale hydropower system. 

Although climate change adaptation is 
relatively new to most Thai government 
officials and civic groups, through community 
participatory action research during the 
fieldwork activities, they were able to gain a 
more insightful understanding about climate 
change adaptation. The agriculture-based 
climate change adaptation information created 
by the project could enhance understanding 
of the climate vulnerability and adaptation 
context among sub-national, provincial and 
local governments and civic group leaders. 
This project is still at an early stage for 
climate change adaptation implementation 
in Thailand. Consequently, more activities 
should be advocated, particularly for: the 
development of a financial support system; 
public communication and upscaling; training 
and courses for youth and school children; the 
building of solar panels for on-farm irrigation; 
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the modeling of mixed use surface and 
groundwater; the establishment of a native 
seed variety bank; and an examination of 
more detailed opportunities in mainstreaming 
climate change adaptation into a local and 
provincial policy and planning framework.   
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Climate change and variability have recently 
received much attention from the Thai 
population since drought and flood occur 
frequently throughout the country. The 
northeast of Thailand has a land area of 16.9 
million ha located in the Lower Mekong Basin 
(LMB). There are three main river basins in this 
area: Mekong, Chi and Moon, with 80 sub-
basins of cultivated land of 10.4 million ha 
(Figure 1). The population of the northeast 
region is 21.6 million, or one third of the 
country’s total population, with only one 
million ha of irrigated land. The river run-off 
volume is 57,220 million m3 per year, whereas 

the water demand is only 10,933 million m3 per 
year. However, the region is often faced with 
severe water shortages due to mostly sandy 
loam that has  less moisture content. Further, 
salinity becomes more critical in some areas, 
with 75.7 percent of land area classified as 
lacking organic content. During the dry season, 
the region experiences severe water stress 
due to climate change impact, with minimal 
rainfall intensity and fewer raining days. This 
causes the river basin in the region to dry up, 
making the Young River Basin the basin that is 
most critically vulnerable to climate impact in 
the northeast region.

1 
 

1. Background 
 
Climate change and variability have recently received much attention from the Thai 
population since drought and flood occur frequently throughout the country. The 
northeast of Thailand has a land area of 16.9 million ha located in the Lower Mekong 
Basin (LMB). There are three main river basins in this area: Mekong, Chi and Moon, 
with 80 sub-basins of cultivated land of 10.4 million ha (Figure 1). The population of 
the northeast region is 21.6 million, or one third of the country’s total population, with 
only one million ha of irrigated land. The river run-off volume is 57,220 million m3 
per year, whereas the water demand is only 10,933 million m3 per year. However, the 
region is often faced with severe water shortages due to mostly sandy loam that has  
less moisture content. Further, salinity becomes more critical in some areas, with 75.7 
percent of land area classified as lacking organic content. During the dry season, the 
region experiences severe water stress due to climate change impact, with minimal 
rainfall intensity and fewer raining days. This causes the river basin in the region to 
dry up, making the Young River Basin the basin that is most critically vulnerable to 
climate impact in the northeast region. 

 ลุมนํ้ายอย 2T  (โขงสวนท่ี1 และ กก)
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           -  ประชากร            548,173 คน
           -  ปริมาณนํ้าทา  2,394   ลาน ลบ.ม./ป

 
 

Figure 1. Lower Mekong river basins in northeast Thailand 
 
 
The Young River Basin, a tributary of the Chi River Basin (Figure 2), has a land area 
of 0.5 million ha covering five provinces, 23 districts, 107 sub-districts, and 864 
villages. However, most of the Young River Basin is located in Kalasin and Roi-Et 
Provinces. The upstream catchment at Kalasin Province experiences a much longer 
period of drought annually, whereas the lower reach at Roi-Et struggles with heavy 
flood during the monsoon months. 
 

 

Figure 1.    Lower Mekong river basins in northeast Thailand

The Young River Basin, a tributary of the Chi 
River Basin (Figure 2), has a land area of 0.5 
million ha covering five provinces, 23 districts, 
107 sub-districts, and 864 villages. However, 
most of the Young River Basin is located in 

Kalasin and Roi-Et Provinces. The upstream 
catchment at Kalasin Province experiences 
a much longer period of drought annually, 
whereas the lower reach at Roi-Et struggles with 
heavy flood during the monsoon months.

1. BACKGROUND
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When formulating a local demonstration 
project under the MRC Climate Change and 
Adaptation Initiative (CCAI), the Chi RBO 
consulted with the TNMC and the Department 
of Water Resources (DWR) of the Ministry 
of Natural Resources and Environment to 
select the Young River Basin as the project 
site. The Chi RBO, chaired by the Khon Kaen 
Province Governor, then established a specific 
committee (Chi RBO Committee Ref. 09/2554, 
of 12 December B.E. 2554) to be in charge 
of the Thai local demonstration project. 
This Committee consists of 27 members 
from government and non-government 
organization (NGOs). The Governor also 

established an eight-member Steering 
Committee, consisting of the Director-General 
of central government agencies, sub-national 
and provincial government directors, NGOs 
and the Khon Kaen Governor. The Governor 
also set up a working committee of seven 
members to implement the demonstration 
project activities.

Later, the Chi RBO also formulated its policy 
and strategy to guide the project team 
in implementing the project activities by 
promoting active stakeholder involvement 
through all planning steps and activities. It 
also fostered the learning process through 

Figure 2.    The Chi River basin and its tributaries
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the exchange of knowledge and experiences 
between the project team and sub-national, 
provincial and local stakeholders. The Thai 
demonstration project therefore required many 
activities to set up stakeholder meetings and 
community-based involvement. The Chi RBO 
later identified the target sites for investigation: 
the upstream Sai Na Wang drought of Kalasin 
Province, and the downstream Wang Luang 
flood-prone area of Roi-Et Province. 

It was expected that the Sai Na Wang and Wang 
Luang communities would benefit in some way 
from the demonstration project activities. The 
project was designed to engage community 
leaders and local, provincial and sub-national 
government officers to work cooperatively in 
all project activities. These include community 
participatory action research in Sai Na Wang 
and Wang Luang, the creation and set-up of the 
climate-hydrology-agriculture-telemetering 
information management system, and 
development of climate change adaptation 
information to be distributed to government 
agencies and the general public. Further, since 
climate change adaptation is relatively new to 
most Thais, it was expected that the project 
findings and new knowledge on climate 
change adaptation from the Young River Basin 
would benefit both the direct stakeholders 
involved in the project and indirect groups 
and individuals.
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The overall objective of the project was to 
implement local adaptation demonstration 
activities in the Young River Basin. This 
would be achieved by conducting a climate 
change impact assessment as well as through 
adaptation planning and capacity building of 
relevant stakeholders and target communities 
in addressing climate change impacts and risk, 
and advocating and mainstreaming climate 
change adaptation in the local and national 
development plans.

Specific objectives of the local demonstration 
activities in Thailand were to:

•	 review	 national,	 provincial	 and	 local	
climate change adaptation (CCA) policy 
and strategy, as well as explore to the 
possibility of integrating the CCA into 
sectoral development policy;

2. OBJECTIVES

•	 explore	lessons	learned	from	the	villagers’	
coping strategies and agricultural 
adaptation practices to respond to 
climate change impacts;

•	 innovate	 and	 test	 the	 adopted	 climate	
information management applied in 
order to detect changes of climate and 
to serve as a tool for policy and planning 
process;

•	 create	 an	 evidence-based	 policy	 brief	
and a case study report on community-
based climate change adaptation options 
and a strategy for policy development 
and decision-making.
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The Thai demonstration project is directed 
and administered by the Chi RBO, which, 
in principle, emphasizes the need for the 
involvement of key stakeholders to jointly 
design the project concept and plan of 
activities. The Project Steering Committee 
further identified key working components 
to be included in the project, including 
agriculture, policy and planning, information 
technology, livelihoods and water resources. 
These require the engagement and input 
from various governmental agencies and civic 
groups, as well as local communities to support 
and fulfill the planned activities. The project 
design included 11 implementation steps to 
achieve the overall objectives (Figure 3).

3. METHODOLOGY



8 Local Demonstration Projects on Climate Change Adaptation 

4 
 

 
 
 

Figure 3. Design and implementation steps of the Thai demonstration project 
 
 

11. The CCA Steering Committee organizes the Chi RBO members and  
respective government authorities meeting to inform, share CCA findings, and to 
gain feedback on  the overall project results.

10. The project team produces the CCA policy brief and planning guide, and 
organizes the provincial and local government meetings to see if it is possible to 
mainstream CCA into their exisitng policy and plan.

9. The project team produces CCA documents for public release and establishes 
the CCA Community Learning Center at the Sai Na Wang local government.

8. The project team collects and reviews CCA policy- and plan-related 
documents and interviews of authorities.

7. The project team organizes a stakeholder meeting to inform and consult 
fieldwork analysis results and information, and telemetering system operation.

6. The project team establishes  an in-house climatic information system at 
WRRO 4, develops and sets up the field telemetering system at the Young River 
Basin and trains local government authorities on how to operate the climate and  
agriculture smart information system .

5. The fieldwork team conducts field studies at Sai Na Wang and Wang Luang, 
which includes: (i) community participatory action research (Tai Baan 
Research); (ii) household surveys on vulnerability assessment and adaptation; 
(iii) field observations; and (iv) in-depth interviews with key informants. 

4. The project team designs and constructs CCAI study methods and tools.

3. The project team organizes two stakeholder meetings to seek advice in 
establishment of climate and agriculture information system and consult the 
fieldwork study methods and tools.

2. The Chi RBO establishes the CCAI Project Steering Committee, the project 
team and the fieldwork team.

1. The Chi RBO organizes three stakeholder consultation meetings in order to 
agree and elaborate  on key working components, clarifying and adjusting the 
CCAI project plan of activities.

Figure 3.   Design and implementation steps of the Thai demonstration project
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Figure 4. The first project stakeholder meeting 
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Study approach and project site 
selection

The Project Steering Committee selected the 
Young River Basin in northeast Thailand as 
the project site mainly because this basin is 
the hardest hit in the northeast area, facing 
severely adverse climate impacts from both 
severe drought and flood. Further, it was 
considered that some communities located 
within the Young River Basin could cope with 
these climate variability effects. The first project 
stakeholder meeting further proposed the 
two target sites of the Young River Basin: the 
Sai Na Wang community of Kalasin Province 
at the upper catchment, and the Wang Luang 
community of Roi-Et Province at the lower end 
basin site (Figures 4 and 5). The former was 
selected due to its history of severe droughts 
and the latter, due to heavy flood impacts. 

Community participatory action research 
(Tai Baan Research) and household 
climate change vulnerability and 
adaptation assessment surveys

The fieldwork team reviewed several methods 
and tools that could be used for an exploration 
of rural agriculture-based community on 
climate impact vulnerability and adaptation. 
The team found three key resources as the most 
suitable materials for the Thai demonstration 
fieldwork context: the Climate Change Impact 
Assessment and Adaptation Strategies by 
Feetra et al. (1998), produced for the United 
Nations Environment Programme (UNEP); the 
Participatory Rural Communication Appraisal 
(PRCA) by Anyaegbunam, Mefalopulos and 
Moetsabi (2004), prepared for FAO; and the 

Climate Vulnerability and Capacity Analysis 
(CVCA) tool by Dazé, Ambrose and Ehrhart 
(2009) prepared for CARE. 

The fieldwork team understood that, indeed, 
the climate change adaptation terms and 
contexts are poorly understood by local 
farmers and lay persons. The PRCA process and 
activities, which is one type of the Community 
Participatory Action Research, would ideally 
enable these stakeholders to better understand 
climate change vulnerability and adaptation. 
Further, it would be even more valuable if this 
community-based PRCA were based on local 
resources, households and farmland, etc. This 
would raise awareness among the community 
members on insightful concepts and 
understanding of climate change vulnerability 
and adaptation.

The PRCA included the following activities:

•	 organising	 a	 community	 workshop	
with the aim of increasing community 
members’ understanding of their own 
resources by doing community resources 
and transect maps;

•	 using	maps	as	interactive	learning	tools	
by organising a series of community 
workshops to help community members 
can elaborate on and provide profiles of 
community adaptation practices with 
respect to climate hazards, exposure, 
risks and effects;

•	 seeking	 community	 members	 as	
volunteers to work in partnership with 
the project fieldwork team to conduct 
household climate vulnerability and 
adaptation surveys;
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•	 constructing	the	household	
questionnaire consisting of three main 
parts:

- household social and economic 
information;

- the nature and scale of climate 
impacts from drought and any 
associated adaptive actions;

- the nature and scale of climate 
impacts from flood and any 
responsive adaptive actions;

•	 conducting	 household	 surveys	 as	
well as field visits and observations by 
the fieldwork team and community 
volunteers (as co-researchers),

•	 organising	 the	 community	 workshop	
to draw key information to identify 
the ‘community climate champions’ 
and then undertaking comprehensive 
field visits to their farm sites to gain 
comprehensive knowledge;

•	 conducting	 in-depth	 interviews	 by	
the project team on detailed climate 
adaptation practices with these 
individual climate champions.

The fieldwork team also developed the 
Fieldwork Guide to be used as a protocol by 
project researchers, community members and 
interested stakeholders (Figure 6).
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Analysis of fieldwork results and 
refinement of key community CCA 
information for public dissemination

The fieldwork team analysed key information 
from field study results using content analysis 
and the household questionnaire data set with 
descriptive statistics. More insightful analyses 
of household data sets were also conducted 
to determine the relationship between socio-
economic and livelihood attributes and the 
degree and magnitude of household climate 
vulnerability and adaptation practices.

The above relationship results were later 
revised to produce briefs on climate change 
adaptation as resource materials for public 
dissemination, such as posters and leaflets, as 
well as booklets for local, provincial and sub-
national government agencies and civic group 
leaders.

Climate database, GIS, hydrological 
models and smart agriculture information 
system inventory

Since the two demonstration project sites 
were largely farmland, this required a specific 
information system to inventory climate, 
hydrology and agriculture. The project team 
members from Rajamangala University of 
Technology Isan (RMUTI) were in charge of 
building the project information system by 
establishing the Young River Basin GIS-based 
system, collating climate- and agriculture-
related data, and archiving the database at the 
RMUTI Information Centre and Water Resource 
Regional Office 4 Khon Kaen (WRRO 4). 

The RMUTI team in its stakeholder consultation 
meeting then identified the information 
inventory methods and tools to develop a 
project information system by:

•	 using	the	GCMs	from	the	Southeast	Asia	
START Regional Centre in Bangkok, data 
were downscaled to local climate data in 
order to create a climate model for the 
Young River Basin;

•	 collating	 meteorological	 data	 such	 as	
rainfall, temperature, evaporation and 
streamflow, from relevant government 
agencies;

•	 using	 the	 Soil	 and	 Water	 Assessment	
Tool (SWAT) model to predict runoff data 
for the Young River Basin;

•	 applying	 the	 FAO	 CropWat-ClimWat	
Programme to generate information on 
crop cultivation patterns in the Young 
River Basin;

•	 assessing	 the	 climate	 risk	of	 the	Young	
River Basin by using predicted future 
climate scenarios.

CCA government policy and planning re-
view, and mainstreaming of CCA into the 
existing local government plans

To mainstream climate change adaptation 
into the policy and planning process, the team 
consulted the Climate Change Adaptation 
Practitioner’s Guide (2011) by United Nations 
Development Programme-United Nations 
Environmental Programme (UNDP-UNEP) to 
develop an idea and concept of mainstreaming 
climate change adaptation into policy and 
planning process. Moreover, the project team 
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contacted the Office of Natural Resources and 
Environmental Policy and Planning (as the 
focal agency on climate change in Thailand) 
of the Ministry of Natural Resources and 
Environment to seek their support on climate 
change adaptation-related documents for 
review. Further, the team collected and 
reviewed the Chi RBO Strategic Plan in relation 
to climate change adaptation implication. The 
Kalasin and Roi-Et Provincial Strategic Plans as 
well as Three-Year Development Plans of local 
governments of Sai Na Wang and Wang Luang 
were also explored for any existing sectoral 
or component related to climate change 
adaptation.   

The project team later organised a workshop 
for Sai Na Wang and Wang Luang local 
governments to inform and consult them 
on the need of climate change adaptation 
mainstreaming into their policy and planning 
system.
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The following are key project activities: 

•	 conducting	 stakeholder	 meetings	 to	
inform and consult with key informants 
regarding project activities;

•	 designing	 	 community	 climate	 change	
vulnerability-risk-adaptation survey 
tools;

•	 conducting	 community	 surveys,	 using	
the inventory tools for identifying 
the nature and magnitude of climate 
impacts, as well as household coping 
and adaptation strategies; 

•	 implementing	community	participatory	
research activities, which aim to identify 
case studies of household ‘champions’ 
who are currently taking actions to cope 
with and adapt to climate change impacts, 
and to gain a better understanding of 
them and their actions; 

4.  ACTIVITIES

•	 building	 climate	 information	 database	
and creating a Young River Basin GIS, 
hydrological, and agriculture modelling 
system; 

•	 devising	and	installing	a	low-cost	climate	
telemetering system at four riverside 
stations of the Young River Basin. 

For detailed research and development 
activities, refer to Annex 1 of this report.
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5.1 Outputs

Output 1.1:
A database and climate 
information system is 
developed to support 
the local climate 
change adaptation 
and decision-making 
process

Results

1.1.1  Organise 
a technical 
consultation 
meeting for climate 
data collection and 
monitoring.

•	 The	 project	 team	 invited	 ten	 resource	 persons	 from	
the Meteorological Department, the Royal Irrigation 
Department, the Agriculture Extension Department and 
the Land Development Department, as well as from Khon 
Kaen University’s Department of Agriculture Engineering 
for a consultation meeting. 

•	 Representatives	 from	 these	 relevant	 governmental	
departments were very pleased to provide their support 
in climate data record and information for use in the 
development of the GIS, the climate model, the hydrological 
model and the CropWat Model.

•	 There	 were	 extensive	 discussions	 on	 which	 programme,	
methods and tools of climate and agriculture data sets 
by the participants, and finally, the stakeholders agreed 
to cooperate in building these climate change adaptation 
information systems.

1.1.2  Collect baseline 
climate and socio-
economic data from 
relevant agencies.

•	 The	project	team	collected	the	Young	River	Basin	climate-	
and agriculture-related data sets from the Meteorological 
Department, the Water Resources Department, the 
Royal Irrigation Department, the Agriculture Extension 
Department, the Land Development Department, and the 
Provincial Governments of Kalasin and Roi-Et. 

•	 The	 socio-economic	 data	 of	 the	 Young	 River	 Basin	 were	
supported by and drawn from records and information of 
the National Statistical Office.

5. RESULTS
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1.1.3  Develop an 
information decision 
support system.

•	 The	GIS	with	Google	Earth	base	for	the	Young	River	Basin	
was developed with support from the RMUTI Mekong 
Information Centre and the WRRO 4.

•	 The	Young	River	Basin	Climate	Model	was	designed	using	
the GCMs with support from the Southeast Asia START 
Regional Centre in Bangkok.

•	 The	Young	River	Basin	Hydrological	Model	was	also	created	
by using the Soil and Water Assessment Tool (SWAT) with 
support from the Department of Water Resources and the 
Royal Irrigation Department.

•	 The	Agriculture	Water	Demand	Model	 (CropWat-ClimWat)	
was formulated for the Young River Basin using the FAO 
CROPWAT 8.0 Programme by the RMUTI team.

1.1.4  Invent and test the 
use of appropriate 
technology for local 
climate data-loggers 
and GIS warning 
system at sites.

•	 The	low-cost	prototype	telemetering	climate	early	warning	
system was invented by the RMUTI team. The system was 
installed and calibrated at four stations of the Young River 
Basin and tested for its effective functioning. The sensors 
collected basic climate data, rainfall, wind speed and 
direction, temperature and humidity, and stored these data 
into a data logger. Using the solar panel as an energy source, 
data from the data-logger were then remotely sent to the 
main server at RMUTI via a General Packet Radio Service 
(GPRS) module Internet network.
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Output 2.1:
Current community 
perception and 
experiences on climate 
risk and variability, and 
adaptation practice

Results

2.1.1. Design a set of 
survey questionnaire 
forms for climate 
change vulnerability 
assessment.

•	 The	 project	 team	 extensively	 reviewed	 and	 consulted	
vulnerability and adaptation assessment documents, which 
allowed it to construct a questionnaire for use in household 
vulnerability and adaptation surveys.

2.1.2. Conduct and 
analysis of the 
community field 
surveys on climate 
change vulnerability, 
risk and adaptation 
practice.

•	 The	 questionnaire	 was	 used	 to	 survey	 a	 total	 of	 400	
households. The household vulnerability, risk-and adaptation 
practices data were analysed and key messages on factors 
related to household vulnerability versus successful coping 
and adaptation strategy were also explored (see Annex 1). 

•	 The	survey	results	were	also	later	refined	for	climate	change	
adaptation knowledge sharing among the general public as 
well as for Sai Na Wang and Wang Luang local governments 
to be used in their policy and planning development 
process.
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Output 3.2: 
Capacity building 
on climate change 
adaptation at local 
communities

Results

3.2.1 Revisit and 

summarise the 

community 

agricultural-base on 

future vulnerability-

risk-adaptation options 

of the existing survey 

data.

•	 The	community	participatory	action	research	and	with	household	

survey results were reviewed and documented for potential 

adaptation options to be used by local rural farmers and sub-

national, provincial and local governments.

•	 The	 key	 information	 of	 future	 adaptation	 options	were	 further	

produced in posters, leaflets and booklets.

3.2.2 Organise technical 

workshop on flood 

and drought risks and 

adaptation options.

•	 The	 project	 team	 organised	 a	 technical	 workshop	 by	 inviting	

resource persons from the Department of Water Resources, 

the Royal Irrigation Department, the Agriculture Extension 

Department, and the Land Development Department to inform 

and consult them on the community-based approach to future 

adaptation options to droughts and floods.

•	 Those	key	resource	persons	agreed	in	principle	on	the	promotion	

of soil conservation, paddy water ponds, integrated farming, 

diversified crop products and organic fertiliser utilisation for 

those concerned. 

3.2.3 Prepare a guideline 

report on community 

agriculture-based 

vulnerability, risk and 

adaptation options 

and implementation 

strategy.

•	 The	project	team	produced	a	community	guide	on	an	agriculture-

based vulnerability issues and successful adaptation by the 

‘climate champions’.

•	 The	 short	 guide	 was	 delivered	 to	 the	 Agriculture	 Extension	

Department for further distribution to rural farmer group 

leaders.

3.2.4 Produce general 

information on climate 

change impacts and 

adaptation materials.

•	 The	 project	 team	 also	 created	 a	 short	message	 on	 the	 climate	

vulnerability and adaptation strategy in an information sheet and 

mini-poster for distribution to schools and public spaces.
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3.2.5 Support activities 

in two community-

based demonstration 

sites and share 

experiences with other 

stakeholders from 

the MRC member 

countries.

•	 The	project	team	produced	the	CCA	information	set	to	be	used	

and displayed at the Community CCA Learning Center at Sai Na 

Wang.

•	 The	project	team	also	provided	computer	support	on	with	GIS/

CropWat/Telemetering Connectivity to the Sai Na Wang local 

government as well as training for its officials on how to operate 

the system.

•	 The	project	team	also	communicated	and	exchanged	experiences	

on the Thai demonstration project results with the Lao PDR, 

Cambodia and Viet Nam. 

•	 The	 Lao	 PDR	 demonstration	 project	 team	 and	 its	 government	

officials and farmer leaders also carried out on-site visits to the 

climate champions to learn how to manage farmland water and 

soil conservation as well as to apply hands-on practices in making 

organic liquid fertilizer and other alternative livelihoods.

3.2.6 Prepare resource 

materials on the 

community-based 

climate change 

adaptation to support 

the community 

learning centres, and 

local and provincial 

governments.

•	 The	project	team	also	produced	a	short	information	message	such	

as in posters and leaflets on adaptation to the climate change 

impacts strategies by climate champions. The short information 

was distributed to Sai Na Wang Community CCA Learning Centre, 

and to all local and provincial governments located in the Young 

River Basin.
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Output 4.1:
A climate change 
adaptation policy brief 
and implementation 
strategy

Results

4.1.1 Review related 

documents on 

national policy and 

implementation 

activities related 

to climate change 

adaptation.

•	 The	 project	 team	 reviewed	Thailand	 CCA	 policy-	 and	 strategy-

related documents, and interviewed the national officers in 

charge of the country CCA policy and strategy development. 

The first climate change-related strategy of Thailand (National 

Strategic Plan on Climate Change 2008-2012) was completed 

in 2009 and the longer-term policy (Thailand Climate Change 

Master Plan 2013-2050) was prepared but not yet approved. Thus, 

sub-national, provincial and local governments are not required 

to adopt any CCA policy and planning unless voluntary.

•	 The	 ongoing	 five-year	 National	 Socio-Economic	 Development	

Plan (2012-16) briefly addresses the CCA and only notes the 

need to work on disaster preparedness and on climate change 

impacts. It does not mention measures and mechanisms to be 

used, however.

•	 For	 the	government	policy,	 the	present	 government	 addresses	

CCA by focusing on the need to develop a climate change 

database and preparedness strategy for any natural disasters that 

might occur.

•	 During	 the	 implementation	 of	 the	Thai	 demonstration	 project,	

the Young River Basin Organisation and the Sai Na Wang local 

government reviewed their own strategic plans and finally 

integrated the CCA issues into their strategic plan.

•	 It	should	be	noted	here	that	CCA	is	very	new	to	most	Thais	and	

thus there is very limited information on policy advocacy and 

relevant practice models.

4.1.2 Synthesise the 

overall output of 

local demonstration 

activities for climate 

change policy and 

implementation 

strategy.

•	 The	project	 team	produced	a	 climate	 change	vulnerability	 and	

adaptation brief in the form of a booklet and disseminated it to 

sub-national and provincial governments as resource materials 

for their use in CCA policy and strategy development processes.
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5.2 Outcomes

Project 
objectives Achievements

a) To review 

national, 

provincial 

and local 

climate change 

adaptation 

(CCA) policy and 

strategy, as well 

as explore the 

possibility of 

integrating the 

CCA into sectoral 

development 

policy.

•	 Reviews	on	CCA	policy	and	planning	documents	at	the	national,	sub-national,	

provincial and local government levels indicated that there is no CCA strategic 

and action plan specifically related to rural farmer households. The only national 

climate change-related agency established is the Thailand Greenhouse Gas 

Organization, which focuses on mitigation, not on adaptation. 

•	 The	CCA	project	is	also	contributing	key	information	to	the	second	draft	of	the	

national CCA strategic plan.

•	 When	exploring	possibilities	for	CCA	integration	into	the	policy	and	plan,	it	was	

found that the most feasible way is to introduce CCA to local governments. By 

law, the Thai local government is an autonomous council where any community- 

driven need can be approved and become local policy and regulation.

•	 The	CCA	is	relatively	new	to	most	Thai	officials	and	any	good	practice	model	

is rarely documented for public consumption. Furthermore, a climate change 

information system has not been developed in the CCA model.

•	 The	CCA-related	policy	and	planning	review	finds	were	finally	reported	to	the	

Chi RBO and the Project Steering Committee. At a consultation meeting, it was 

later suggested that the project team should decide on whether the Sai Na 

Wang and the Young RBO could adopt and integrate the CCA into their policy 

and planning process. The Sai Na Wang and the Young RBO responded positively 

and volunteered to revise their policy and plan to include the CCA strategy, 

which would then need further approval by the local council. Subsequently, 

the CCA strategy was successfully institutionalized and formulated in the Sai Na 

Wang and the Young RBO policy and planning framework.

•	 After	being	informed	about	the	project	results,	the	NE	regional	director	of	the	

National Economic and Social Development Board of Thailand (NESDB) took 

these findings into account. Later, the director supervised the provincial policy 

and planning directors to address the need for CCA to be integrated into the 

provincial strategic plan. NESDB is the agency that oversees all provincial policy 

and development planning activities across the country. However, this would 

take time to effect a change since the CCA policy and planning process is as 

rare as a pilot case to be used by the planners to learn and replicate.
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b) To explore lessons 

learnt from those 

villagers on their 

coping strategies 

and agricultural 

adaptation 

practices in 

response to the 

climate change 

impacts.

•	 The	household	survey	together	with	community	participatory	action	

research results showed clear evidence of successful autonomous 

adaptation of some farmers to the climate change impacts. The most 

vulnerable farmers to climate impacts were monocropping farmers 

whose farmland area was less than 1.6 ha.

•	 The	study	results	also	indicated	that	the	household-based	autonomous	

adaptation to the climate change impacts contained highly valuable 

information. The ‘climate champions’ illustrated climate farming 

resilience practices through the use of: (i) integrated farming; (ii) smart 

water management in the paddy; (iii) the application of animal manure 

instead of the chemical fertiliser; (iv) cultivation using native seed that 

is tolerant to climate disruption; (v) farmland resource cycling; (vi) 

planting fruit and standing trees to conserve soil moisture content; 

and (vii) raising fish and poultry in the paddy pond. All of these proved 

successful in coping with climate uncertainty and variability impacts as 

well as in the sustainable generation of household income and better 

livelihoods.

•	 The	 community-based	 activities	 organised	 by	 the	 fieldwork	 team	

created a learning platform for community members as well as local 

and provincial government officers. The experiences, provided by the 

demonstration project information, have been further developed. 

As a result, many farmer groups within the province and from other 

provinces visit the farmland of the climate champions and learn from 

them. 

•	 The	 Kalasin	 and	 Roi-Et	 provincial	 agriculture	 extension	 officers	 also	

planned to review their strategic and annual plans to determine 

whether it is possible to integrate CCA into their existing policy 

document; however, the national CCA framework has not yet been 

developed.

•	 The	Land	Development	Department	at	the	sub-national	and	provincial	

offices recognised the farmers’ need of the paddy water pond as well 

as its valuable benefits. They further revised their own investment plan 

aiming to allocate their budget more on farm pond promotion. 
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c) To innovate 

and test the 

adopted climate 

information 

management 

system that was 

applied in order 

to detect climate 

changes, which 

serves as a tool 

for policy and 

planning process.

•	 The	GIS	Google	Earth	base,	CropWat	and	the	telemetering	prototype	

proved to be effective in helping the Sai Na Wang local government 

learn and cope with climate change impacts. The facilities supported 

by the demonstration project accordingly led to the development and 

reform of Sai Na Wang sustainable agriculture plan.

•	 Many	 large	 farmland	 owners	 in	 Kalasin,	 Roi-ET	 and	 Khon	 Kaen	

Provinces were interested in learning more about the climate and 

hydrological models as well as the CropWat model; the project team 

then provided them with techniques and information on the benefits 

of such facilities.

•	 The	 CropWat	model	 received	 a	 great	 deal	 of	 attention	 from	 the	NE	

provincial agriculture extension officers who invited the project team 

to present and demonstrate how to operate the CropWat. Recently, 

21 officers from provincial and district offices, after learning from the 

project team, started to use the programme as part of their routine 

work.

•	 The	climate	 telemetering	early	warning	device	 received	a	great	deal	

of attention from many authorities, and the Khon Kaen Governor 

recently asked the project to install this facility at Nam Pong River for 

detecting water quality and water flow changes. The National Wetland 

Committee of Kang La Wa at Khon Kaen also asked the project team 

to install another telemetering set at the wetland, the largest in NE 

Thailand.

•	 This	low-cost	telemetering	facility	drew	a	great	deal	of	attention	from	

Cambodia and Viet Nam project teams. The Thai project team further 

provided techniques and information on this climate early warning 

system to them.

d) To draft an 

evidence-

based policy 

brief and case 

study report on 

community-based 

climate change 

adaptation 

options and 

strategy for policy 

development and 

decision-making.

•	 In	addition	to	the	NE	NESDB	Director’s	decision	to	advocate	 for	CCA	

mainstreaming into the provincial strategic and annual plan, there 

were very few changes observed, except for the Sai Na Wang and the 

Young RBO strategic plan and the agriculture extension movement, as 

stated above. The reason for this is because Thailand lacked the national 

CCA framework. However, many national sectoral planners and civil 

societies highly appreciated these project results, thereby planning 

to bring this message to be included in the new draft national CCA 

strategic plan.
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The overall demonstration project activities 
was successful and fulfill the study objectives. 
The development of CCA policy and planning 
process in Thailand is still in its infant stage, 
and the new draft national CCA strategic plan 
has been submitted for a public hearing and 
comments. Unlike the mitigation approach, 
the CCA is generally poorly understood by 
both government officers and general public. 

The community participatory action research 
and household survey analysis results showed 
that surface water resources were the most 
vulnerable to climate impact at the two study 
sites. Due to the severe drought in June to July, 
most farmers experience hardships, particularly 
during rice transplanting. Moreover, many 
households had limited sources of drinking 
water. The farms that were exposed to the 
highest risk to yield loss by climate variability 
impact were the small farm land with vegetation 
(<1.6 ha) with monocropping.

At the project sites, however, it was found that 
some farmers showed that they could cope well 
with the climate change impacts. These climate 
champion farmers transformed their farmland 
from monocropping to the integrated animal 
mixed vegetation varieties. They also built the 
paddy pond to raise fish and poultry as well as 
supply the pond water with rich nutrients for 
the rice plot. These climate-resilient practices 
also included native seed varieties, on-farm 
water retention and flow management, and 
soil moisture content conservation through 
an ecology-based approach. In addition, the 
farmers with integrated farming, who adapted 
well to the climate impacts, also have sufficient 

annual income, unlike those who practised 
monocropping. The project also identified 
the climate champion farmers in the two 
communities, who later received many farmer 
groups, local government authorities, and 
agriculture extension officers coming to visit 
and learn from them. 

The demonstration project team proved 
that the climate and agriculture information 
system that they developed was functioning 
effectively. This information system made 
it possible for all stakeholders to clearly 
understand climate change impacts. The 
climate model together with hydrological and 
water demand model for cropping received 
a great deal of attention from large farmland 
owners, irrigation managers and agriculture 
extension officers. A number of agriculture 
extension officers made field visits to learn 
the CropWat program and later used in their 
routine work. The telemetering system was 
further replicated. The Khon Kaen Governor 
and the Kang La Wa National Wetland Manager 
requested the project team to install this 
facility along the Nam Pong River and at the 
water inflow-outflow site of the Kang La Wa 
wetland.

The climate change impact and adaptation 
resource materials distributed by the project 
team to relevant government agencies and 
civic groups became an important awareness-
raising tool on climate impact adaptation. Much 
feedback and many communication materials 
were provided to the project team following 
the request for more information. The policy 
brief and CCA policy and planning analysis 

6. CONCLUSION
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information released by the demonstration 
project team also led the NE NESDB Director 
to lobby for the climate issue through the 
introduction of the CCA to all 21 NE Provincial 
Policy and Planning Directors.
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Since the beginning of the Thai local 
demonstration project in January 2011 to date, 
the Chi RBO and all participating agencies 
stated that they had learned and understood 
more about climate change vulnerability and 
the adaptation context. This is as a result of 
the project design by the Project Steering 
Committee, which put greater focus on the use 
of collective learning approach and stakeholder 
involvement through the entire implementing 
steps of the project. The fieldwork activities 
were also planned and promoted the active 
involvement of community members by 
engaging them as co-researchers. Therefore, 
insightful community- and household-based 
information was obtained, benefitting village 
representatives, who developed a sense of 
project ownership. 

The study also proves that the low-income rural 
farmers with only small plots of land were the 
highest risk groups to climate change impacts. 
These marginal groups lacked the resources to 
adapt to the adverse climate impacts, and the 
local government lacked adequate budget for 
coping measures to support them. It is clear 
that the budget allocated from local, provincial 
and central governments are earmarked only 
for development activities (e.g. transportation, 
education, health, environmental conservation, 
career promotion), and the initiative of climate 
change adaptation activities (e.g. integrated 
farming) is not included in the fiscal policy and 
planning framework. However, even though 
the national policy and planning framework 
neglects to take into account CCA aspects 
specifically related to the project focus (i.e. rural 
farmers in drought-prone areas), it emerged 

7. RECOMMENDATIONS & LESSONS LEARNT

from this project that efforts had been taken by 
the Sai Na Wang local government to integrate 
the adaptation activities to its policy and plan 
since all local governments in Thailand are, to 
a certain extent, autonomous administrative 
organisations. Further, the agriculture 
extension officers have begun to take a step 
forward towards carrying out CCA policy and 
plan mainstreaming actions.

To this end, it is worth considering that while 
promoting and placing an institutional CCA 
policy and plan at the central government 
level may be difficult, it could be feasible at 
the lower tiers, such as local and provincial 
governments. However, any initiative on 
local and provincial policies and plans needs 
to be passed and be approved by the Local 
Council and the Provincial Policy and Planning 
Committee. It is therefore necessary to inform 
these Council and the Committee Members on 
climate change vulnerability and adaptation, 
and to present showcases or best practices 
to enhance their better understanding of the 
context and consideration.

Like many communities in NE Thailand, without 
government intervention, the Young River 
Basin communities do not have any planned 
adaptation. The project also successfully 
explored a number of climate champions or 
‘autonomous adaptation farmers’ who could 
adapt and make their farmland resilient to 
climate variability and consequences. The 
project team also found that such practice 
may not have been evident if no community 
workshop or dialogue had been organised; 
this best practice is embedded and hidden 
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within the community. The establishment of 
the Community CCA Learning Centre was a 
highly useful mechanism for allowing a wider 
public or even the mass media to make a more 
extensive and widespread use of information. 
Senior farmers, local youth groups and school 
children showed a proactive interest in and 
gave their best efforts in coping and adapting 
to the climate impacts. More than ten youth 
group leaders decided to volunteer as co-
researchers in the fieldwork project at both Sai 
Na Wang and Wang Luang. When discussing 
with them the issue of climate change, they 
said that they knew a great deal about how to 
adapt to the climate impact as well as about 
preparedness activities. They foresaw that 
when they grew up, they might face more 
critical situations of climate consequences, 
yet there were courses or learning materials 
available at their school. Further, they added 
that it would be more beneficial if they could 
learn the GIS and CropWat model because 
they considered that these two tools may 
help their families conserve and manage their 
farmland water. Also, it is worth noting here 
that even though the project team produced 
climate champion examples to disseminate to 
all local farmers, a number of senior farmers 
had no interest in changing from commercial 
monocropping to a diversified crop system. 
Movement for a change in the medium and 
long term may be feasible if CCA initiatives 
would support these young adults and youth 
groups.

Another important finding is that the 
local and provincial governments had no 
climate-related information system nor any 

telemetering system set up. The first attempt 
in the region to collate and archive a database, 
use a relevant software program and establish 
an early warning system was performed by 
this project. Although this information system 
is recognized as a prototype, when the project 
team delivered the results of the climate-
hydrology-agriculture-information analysis to 
stakeholders, they expressed a greater interest 
and value in further use of spatial planning 
process.

Information and feedback from the climate 
champions are also extremely interesting for 
similar activities in the future. The climate 
champions expressed their views on the need 
for using the solar power to pump water from 
the pond or reservoir to the rice paddy due 
to the high cost of oil and electricity. They 
even suggested that there should be some 
operational model of using groundwater 
mixed with surface water during dry months. 
Moreover, since native seed variety is scarce, 
they recognised the need to set up a native 
seed bank within their community. These 
champions also highlighted the need to 
conserve public land with native standing trees 
and envisioned that those that remained could 
conserve soil moisture and land temperature. 

The demonstration project designed and 
steered by the Chi RBO to explore climate 
vulnerability and adaptation information from 
the local communities at Sai Na Wang and Wang 
Luang provided a huge amount of valuable 
information. The Intergovernmental Panel on 
Climate Change (IPCC, 2007) also noted that 
this locally based information is beneficial to 
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members from local communities because 
it can be easily understood and applied/
upscalled to their own communities. Indeed, 
many communities come to learn and obtain 
experience on the climate champion farms at 
Sai Na Wang, and later bring the concept and 
practice home to be replicated.

The fieldwork study approach made use of and 
modified the methods and tools of Feenstraet 
et al. (1998), Anyaegbunam, Mefalopulos 
and Moetsabi (2004) and Dazé, Ambrose and 
Ehrhart (2009) to suit the local context. It also 
emphasized the learning process by drawing 
on community lessons learned in exploring 
climate vulnerability, risk, and adaptation 
of community and individual households. 
This approach fostered the participation of 
community members and youth groups as well 
as female groups in the activities where they 
could also learn and understand more about 
climate change and its impacts. Aalst et al. 
(2008) and MRC (2010) noted that vulnerability 
assessment requires a learning process, which 
leads to an adaptation and livelihood support, 
especially for the poor, to cope with the 
climate impact. Mitchell and Tanner (2006) and 
Macchi (2008) also reported that poverty from 
droughts and floods was classified as a social 
vulnerability, and that the socially vulnerable 
should be supported by the governments and 
private sectors. 

In this project, it was observed that the on-farm 
adaptation to climate impact observed was 
similar to what was reported by Wassmann et 
al. (2009), suggesting the need for farm-scale 
resilience to both droughts and floods by 

reforming water management and the cropping 
system. Some climate champions at Sai Na 
Wang who successfully adapted their farms by 
combining animal raising with rice cropping 
and who had been successful were similar to 
those in Bangladesh (E-Jahan & Pemsl, 2011). 
In addition to on-farm adaptation, the project 
found the need for institutional adaption, 
e.g. building community water infrastructure, 
developing resource material and providing 
training in order to support farmers. As Deressa 
et al. (2009) and Raymond and Robinson 
(2013) stressed, these interventions should be 
initiated by the governments.

Development on policy and planning of 
CCA at all levels - central, provincial and 
local government levels - is very limited in 
Thailand. Zaheer (2012) reported that this is 
a very common situation in most developed 
and developing countries, in particular in 
local government councils (Baker et al., 
2012; Saavedra & Budd, 2009). Khailani and 
Perera (2013) also reported that most central 
governments rarely used the local best 
practice model to guide their development of 
CCA policy and planning process. The Regional 
Climate Change Adaptation Knowledge 
Platform for Asia (AKP, 2012) also noted that 
most government agencies at all levels did 
not have a science-based and climate change 
information system. According to Dockertya 
et al. (2005) and Brisley et al. (2012), using 
such an information system would help policy 
makers and planners as well as community 
leaders understand more about the context of 
climate impact, vulnerability and adaptation 
methods. 
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Bhaktikul (2012) reported that Thailand did not 
have a complex dataset for elaborating on the 
inter-relationship between the human system 
and agro-ecology under changing climates. 

The final demonstration project stakeholder 
meeting was organised on 28 March 2013 
by the Chi RBO in Kalasin Province, with 
54 participants from local and provincial 
governments, civic group leaders and non-
government organisations (see Figure 7). 
The objectives of the meeting were to: pool 
the common views on the further steps of 
CCA actions and sign a Memorandum of 
Understanding between six partners, five 
local governments and one large sugar mill 
factory in order to address climate change 
and adaptation. The meeting summarized and 
suggested further activities and support from 
the MRC, as follows:

•	 developing	an	environmental	education	
course that focuses on climate change 
impact, vulnerability and adaptation for 
youth groups and school children;

•	 studying	the	need	for	local	and	provincial	
governments to establish a climate 
information system, in particularly 
seeking the best information programme 
package that suits local and provincial 
governments for use in climate policy 
and planning process;

•	 investigating	 more	 detailed	
opportunities for and barriers to 
mainstreaming CCA into local and 
provincial government policy and 
planning framework;

•	 determining	 the	 roles	 and	 functions	
as well as resources that the local 
government should have in order 
to support local farmer groups in 
transforming farmland production 
and making it resilient to the climate 
variability;

•	 developing	 appropriate	 energy-smart	
facilities (e.g. solar panels) as well as 
determining how both practice models 
of groundwater and surface water can 
be used for farming during drought 
periods;

•	 formulating	the	community’s	native	
seed bank for local farmers;

•	 providing	 continuous	 support	 to	 the	
Community CCA Learning Center, with 
the local government and climate 
champions’ playing a cooperative 
role in disseminating climate-resilient 
information;

•	 upscaling	 and	 setting	 up	 more	
telemetering systems within the Young 
River Basin.
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Background
The objective of this report is to provide an 
overview of the first year of implementation 
of the community-based Climate Change and 
Adaptation Initiative (CCAI) project activities 
in northeast of Thailand. The CCAI project 
is financially supported by the Mekong 
River Commission (MRC) in collaboration 
with the Thailand Department of Water 
Resources (DWR) of the Ministry of National 
Resources and Environment (MNRE), under 
the directive of Thailand National Mekong 
Committee. The organizations in charge of 
supervision and guidance of the CCAI project 
implementation in Thailand are the Chi River 
Basin Organization (Chi-RBO) in northeast 
Thailand and the Working Group on Climate 
Change and Adaptation Initiative of the MRC. 
The project implementation team consists of 
leading researchers from the DWR Regional 
Office 4 at Khon Kaen, Khon Kaen University, 
E-San University, the Rajamangala University of 
Technology Isan, Khon Kaen Campus, and the 
World Wide Fund for Nature (WWF) Thailand.  

The Thailand CCAI project sites, Sai Na Wang 
in Na Koo District, Kalasin Province and Wang 
Luang in Selapoom District, Roi-Et Province, 
both in the Young River Basin, are among the 
communities hardest hit by the impacts of 
climate change.

Working Group on Climate Change Adaptation Initiative of Mekong 
River Basin

October 2011

Project activities

Key project activities undertaken include: 

•	 organising	 stakeholder	 meetings	 to	
inform and consult with key informants 
regarding project activities;

•	 designing	 community	 climate	 change	
vulnerability, risk, and adaptation survey 
tools;

•	 carrying	out		community	surveys,	using	
the inventory tools that aimed to identify 
the nature and magnitude of climate 
impacts, as well as household coping 
and adaptation strategies; 

•	 implementing	community	participatory	
research activities, which aimed to 
identify case studies of household 
champions who are currently taking 
actions to cope and adapt to climate 
change impacts, and to gain a better 
understanding of these champions and 
their actions; 

•	 building	a	climate	information	database	
and creating a Young River Basin GIS, a 
climate model, a hydrological model and 
water demand for rice cropping model;

•	 devising	 and	 setting	 up	 a	 low-cost	
climate telemetering system at the four 
riversides of the Young River Basin. 
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CCAI Thailand project team

The CCAI Thailand project is administered by 
the Secretariat Office of the Chi River Basin 
Committee of Water Resource Regional Office 
4 Thailand and the Working Group on Climate 
Change Adaptation Initiative of the Mekong 
River Basin. The project implementation team 
consists of personnel from six government and 
non-government organizations (NGOs) and 
agencies. The project manager is Prasit Wanset, 
Director of the Chi River Basin Intersectional 
Cooperation Division of the DWR Regional 
Office 4, Khon Kaen Thailand. Other project 
leaders are from Khon Kaen University (KKU), 
Rajamangala University of Technology Isan, 
Khon KaenCampus (RMUTI), WWF Thailand, 
E-San University, and the Australian Youth 
Ambassadors for Development (AYAD) 
Programme.
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Working group on climate change 
adaptation initiative of the Young 
River Basin

1. Asst. Prof. Dr Yanyong Inmuong, Khon 
Kaen University, Chairperson

2. Dr Jongkol Pimwapee, Water and Quality 
of Life Foundation, Vice-Chair

3. Director of Environmental Center Region 
10, Member

4. Director of Natural Resource and 
Environment, Kalasin Province, Member

5. Director of Natural Resource and 
Environment, Roi-Et Province, Member

6. Director of Natural Resource and 
Environment, Yasothorn Province, 
Member

7. Director of Meteorological Center Upper 
Northeast Thailand, Member

8. Director of Meteorological Center Lower 
Northeast Thailand, Member

9. Monchai Sawasdewaree Department of 
Royal Irrigation, Member

10. Reanthong Pansaita Director of 
Northeast Agriculture Research Center 
Member

11. Director of Upper Northeast Hydrological 
Center, Member

12. Montri Deemanop ONSEDB Northeast 
Office, Member

13. Dr Ashara Phubapan E-San University, 
Member

14. Asst. Prof. Rachaphat Ratanavaraha 
Rajamangala University of Technology 
Isan, Member

15. Dr Singthong Plangpongpan 
Rajamangala University of Technology 
Isan, Member

16. Dr Vicien Kerdsook RDI Khon Kaen 
University, Member

17. Asst. Prof. Teunjai Dulyajindaporn, 
Faculty of Science, Khon Kaen University, 
Member

18. Nakorn Najaroon, Member
19. Rattaphon Pitakthepsombat WWF 

Thailand, Member
20. Mayor of Banderd Municipality Council, 

Yasothorn Province, Member
21. Mayor of Wang Luang Municipality 

Council, Roi-Et Province, Member
22. Bamroong Kayota Member of the Chi 

River Basin Committee, Member
23. Badit Akalapracha Member of the Young 

River Basin Committee, Member
24. Pranot Kerdvicha Member of the Chi 

River Basin Committee, Member
25. Somkid Singsong Chairperson of Huay 

Sam Mo Sub-Basin Committee, Member
26. Director of Secretariat Office of Lower 

Chi River Basin Committee, Member
27. Prasit Wanset Director of Secretariat 

Office of Upper Chi River Basin 
Committee Secretariat

Project implementation team

1. Prasit Wanset (Water Resources Regional 
Office 4), Project manager

2. Asst. Prof.  Dr Yanyong Inmuong 
(KhonKaen University-KKU), Technical 
Team Leader

3. Asst Prof Rachaphat Ratanavaraha 
(RMUTI), RMUTI Team Leader

4. Rattaphon Pitakthepsombat (WWF 
Thailand), WWF Team Leader
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5. Dr Aschara Pubphapan (E-San University), 
ESU Team Leader

6. Nakorn Najaroon, CCAI Project 
Coordinator

7. Alisa Rue (Australian Youth Ambassadors 
for Development, Assistant Researcher

Stakeholder Consultation 
Meetings

In 2011, four consultation meetings were 
organized to inform and consult stakeholders 
on the CCAI project. 

The first meeting, held at the Faculty of Public 
Health, KKU in Khon Kaen on 24 December 
2010, involved key members of the Mekong 
River Commission (MRC) 5T area (Chi/Mun 
River Basins) organization in developing the 
draft Thailand CCAI plan of activities (Figure 
1). At this meeting, 5T members made critical 
contributions to the scheduling of project 
activities, including the directive that all 
fieldwork should be completed prior to the rice 
harvest, as well as key suggestions regarding 
the nature of community members in field 
activities. 

Further outcomes from this meeting were 
the decisions that all field activities should 
be undertaken in consultation with both the 
Sub-district Administrative Organization and 
community leaders, with 5T members stressing 
the importance of including community 

leaders in project implementation. In particular, 
5T members regarded the participation of 
community leaders and villagers in project 
activities as an opportunity for them to learn 
and share information with CCAI researchers. 

The second consultation meeting, held at 
the Rim Pao Hotel, Kalasin Province on 14 
January 2011, involved MRC representatives, 
the Governors of Kalasin and Roi-Et Provinces, 
and concerned provincial, district and sub-
district organisations, non-government 
organizations (NGOs) and community groups 
(Figure 2). At this meeting, the CCAI project 
team briefed stakeholders and sought their 
feedback on the project and its aims, and the 
plan of activities. Feedback from stakeholders 
focused on the impacts experienced in Young 
Sub-Basin communities from droughts and 
floods. Participants observed the variation 
in monsoonal weather patterns in recent 
years, which has created greater uncertainty 
for farmers in their rice growing calendar. 
Stakeholders stated their expectations that 
the CCAI project would provide invaluable 
information on how farmers are currently 
adapting to such climate impacts. 
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Figure 1. Stakeholder meeting at Khon Kaen 
 
 
 

 
Figure 2 Stakeholder meeting at Kalasin 
 
The third consultation meeting, held at Kao Wong Technical College in Kao Wong District of 
Kalasin Province on 16 March 2011, was attended by the District Governor of Na Koo and 
relevant government agencies and NGOs (Figure 3a). At this meeting, there were key 
contributions from stakeholders on the importance of seeking traditional knowledge and 
understanding local adaptive and coping strategies for dealing with climate change impacts.  
 
At the fourth consultation meeting, held at Wang Luang Municipal Council Office, 
community members shared their views on the flood-prevention dyke at the Young 
Riverbank. The dyke led to much inundation on the other side of the rice field during the wet 
season. Moreover, the community members added that due to changes in weather patterns, 
there was less precipitation, which affected rice cultivation (Figure 3b).  
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The third consultation meeting, held at Kao 
Wong Technical College in Kao Wong District 
of Kalasin Province on 16 March 2011, was 
attended by the District Governor of Na 
Koo and relevant government agencies and 
NGOs (Figure 3a). At this meeting, there were 
key contributions from stakeholders on the 
importance of seeking traditional knowledge 
and understanding local adaptive and coping 
strategies for dealing with climate change 
impacts. 

At the fourth consultation meeting, held 
at Wang Luang Municipal Council Office, 
community members shared their views on the 
flood-prevention dyke at the Young Riverbank. 
The dyke led to much inundation on the other 
side of the rice field during the wet season. 
Moreover, the community members added 
that due to changes in weather patterns, there 
was less precipitation, which affected rice 
cultivation (Figure 3b). 
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Figure 3(a). Stakeholder meeting at Kao Wong (b) Stakeholder meeting at Wang Luang 
 
From all four consultation meetings, there was a consensus that the Young Sub-Basin had 
been experiencing increasingly severe drought and flood conditions since 2007. Prolonged 
drought in certain areas has led to reduced rice yields, while heavy rains in short time periods 
have caused flash flooding, which has led to major damage to the riparian rice paddies.  
 
Upon reviewing the current provincial, district and sub-district development polices and 
plans, it is apparent that there are no specific activities to explicitly deal with climate change 
impacts. However, stakeholders emphasized that, to some extent, there are community-based 
efforts to cope with climate impacts, such as building a farmers’ network for integrated mix-
crop farming methods, and raising native livestock. Government officials indicated that 
current government initiatives to assist communities in dealing with the impacts of climate 
change are limited to a Thai National Government programme to compensate farmers for 
losses in rice production as a result of flooding.  
 
Other messages that emerged from the stakeholder meetings were that the impacts of climate 
change are complex and are exacerbated by local ecosystem destruction by local residents, 
such as through land clearing and intensive chemical fertilizer usage. In this regard, 
participants viewed the restoration and conservation of the local environment as paramount, 
suggesting that such efforts could increase community resilience and reduce the negative 
effects of climate change. However, at present, provincial conservation policies and plans for 
soil, water and native vegetation are a relatively low priority and receive minimal financial 
allocation from the central government.  
 
Many stakeholders highlighted their expectations that the CCAI project would reveal 
insightful information on climate change impacts at the household level, as well as provide 
some practical coping strategies. Many participants acknowledged that climate change is a 
relatively new concept to them and would need more information and experience in order to 
gain a better understanding its impacts, especially in the context of their situation.  
 
Overall, community members and both government organizations and NGOs stated that they 
were pleased to be involved with the project and in the implementation of CCAI activities, 
and to cooperate with the project team.  
 
Climate change vulnerability-risk-adaptation assessment tools 
 
The Thai CCAI project team reviewed several available community climate change impact 
and vulnerability assessment tools, and decided that the most appropriate data collection 
method included the following four assessment tools/techniques:  
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From all four consultation meetings, there was 
a consensus that the Young Sub-Basin had 
been experiencing increasingly severe drought 
and flood conditions since 2007. Prolonged 
drought in certain areas has led to reduced rice 
yields, while heavy rains in short time periods 
have caused flash flooding, which has led to 
major damage to the riparian rice paddies. 

Upon reviewing the current provincial, district 
and sub-district development polices and 
plans, it is apparent that there are no specific 
activities to explicitly deal with climate change 
impacts. However, stakeholders emphasized 
that, to some extent, there are community-
based efforts to cope with climate impacts, such 
as building a farmers’ network for integrated 
mix-crop farming methods, and raising native 
livestock. Government officials indicated 
that current government initiatives to assist 
communities in dealing with the impacts of 
climate change are limited to a Thai National 
Government programme to compensate 
farmers for losses in rice production as a result 
of flooding. 

Other messages that emerged from the 
stakeholder meetings were that the impacts 
of climate change are complex and are 
exacerbated by local ecosystem destruction by 
local residents, such as through land clearing 
and intensive chemical fertilizer usage. In this 
regard, participants viewed the restoration 
and conservation of the local environment as 
paramount, suggesting that such efforts could 
increase community resilience and reduce the 
negative effects of climate change. However, 
at present, provincial conservation policies 
and plans for soil, water and native vegetation 
are a relatively low priority and receive 
minimal financial allocation from the central 
government. 

Many stakeholders highlighted their 
expectations that the CCAI project would 
reveal insightful information on climate change 
impacts at the household level, as well as 
provide some practical coping strategies. Many 
participants acknowledged that climate change 
is a relatively new concept to them and would 
need more information and experience in order 
to gain a better understanding its impacts, 
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especially in the context of their situation. 

Overall, community members and both 
government organizations and NGOs stated 
that they were pleased to be involved with 
the project and in the implementation of CCAI 
activities, and to cooperate with the project 
team. 

Climate change vulnerability-risk-
adaptation assessment tools

The Thai CCAI project team reviewed several 
available community climate change impact 
and vulnerability assessment tools, and 
decided that the most appropriate data 
collection method included the following four 
assessment tools/techniques: 

•	 Participatory	field	observation	(PFO)
•	 Household	questionnaires
•	 Community	workshops	and	focus	group	

discussion
•	 In-depth	 interviews	 with	 key	

informants. 

In conducting field research, the researchers first 
required active cooperation from community 
groups in both project sites to organize 
community transect walks and to determine 
the village boundary for the PFO. Second, 
CCAI field researchers organized a community 
workshop to inform community groups and 
seek contribution from them on the PFO 
objective and method. Third, the researchers 
and community leaders conducted a village 
walk-through survey, recording information 
and taking photos within the village boundary. 

Finally, a community workshop was held with 
project researchers and community members 
to discuss and summarize the surveyed 
information and to produce village, social and 
transect maps. 

The household questionnaire was developed 
with a focus on obtaining information on the 
nature and scale of climate change impacts 
as perceived and experienced by each 
household, as well as any household coping 
and adaptation strategies. In developing the 
household questionnaire, the CCAI project 
team reviewed household survey tools and 
found that guides developed by Feenstra et 
al. (1998),  Anyaegbunam, Mefalopulos, and 
Moetsabi (2004) and Dazé, Ambrose and Ehrhart 
(2009) for assessing climate vulnerability and 
adaptation in rural agricultural communities 
were best suited to the objectives and context 
of the Thai CCAI project sites. 

The CCAI project team then designed created a 
questionnaire, consisting in three main parts:

•	 household	 social	 and	 economic	
information; 

•	 the	nature	and	scale	of	climate	impacts	
from drought and any associated 
adaptive actions;

•	 the	nature	and	scale	of	climate	impacts	
from flood and any adaptive actions. 

Finally, the CCAI team developed a fieldwork 
guide detailing the above four listed tools for 
use by the project researchers and community 
leaders (Figure 4). 
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Figure 5. Variability of rainfall in the Young Sub-Basin

Social and environmental profile 
of the Young Sub-Basin and 
project sites

Rainfall intensity in the Young Sub-Basin has 
varied significantly during the past ten years 
(2000-2010) (Figure 5). While there has been an 
overall decline in rainfall throughout the basin, 
recorded rainfall was the lowest in 2003, with 
an average of 1,218.5mm, and only 95 days of 
rain. More recently, in 2008-10, there has been 
a continuous decline in the rainfall pattern. 

The two Thai CCAI project sites are located the 
Young Sub-basin, one in the upper basin and 
one in the lower basin (Figure 6). In the upper 
basin site, Sai Na Wang in Kalasin Province, 
a project vulnerability and adaptation 
assessment was undertaken in two target 
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project vulnerability and adaptation assessment was undertaken in two target villages with a 
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Luang in Roi-Et Province, project vulnerability and assessment tools were used in four 
villages with a total of 188 households, Don Kaew Moo 9, Nong Kham Moo 10, Ta Bo Moo 
11 and Nong Kham Pattana Moo 18.  

villages with a total of 133 households, Kood 
Ta Klai Moo 4 and Moo 7. In the lower basin 
site, Wang Luang in Roi-Et Province, project 
vulnerability and assessment tools were used 
in four villages with a total of 188 households, 
Don Kaew Moo 9, Nong Kham Moo 10, Ta Bo 
Moo 11 and Nong Kham Pattana Moo 18.
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Sai Na Wang Community 
 
Sai Na Wang is located in the upper Young sub-basin, 82 km (180-220 msl) from Kalasin 
City in Kalasin Province. This community is influenced by the Phu Pan mountain range, with 
the dominant vegetation close to the Phu Pan consisting of native deciduous trees. At the 
mountain edge, land has been cleared for cultivation. The main crops are sugarcane, cassava 
and rubber tress. Across the lower landscape, there are sparsely scattered patches of native 
vegetation growing among paddy fields and serving as a buffer zone along the Young river 
bank.  A village map drawn by community members during the FPO showing a simple cross-
sectional profile of the Sai Na Wang landscape is illustrated in Figure 7.  
 
The average annual temperature in Sai Na Wang is 26.7°C: the average maximum is 35.8°C 
in March, and the average minimum is 16.8°C in December. The dry season is from March to 
May, while the monsoon season, which coincides with the time for rice cultivation, is usually 
from June-September, with the relatively cooler months from November to February being 
the harvest season. The average rainfall (1971-2004) was 1,290.4 mm, with the highest 
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Sai Na Wang Community

Sai Na Wang is located in the upper Young 
sub-basin, 82 km (180-220 msl) from Kalasin 
City in Kalasin Province. This community is 
influenced by the Phu Pan mountain range, 
with the dominant vegetation close to the 
Phu Pan consisting of native deciduous trees. 
At the mountain edge, land has been cleared 
for cultivation. The main crops are sugarcane, 
cassava and rubber tress. Across the lower 
landscape, there are sparsely scattered patches 
of native vegetation growing among paddy 
fields and serving as a buffer zone along the 
Young river bank.  A village map drawn by 
community members during the FPO showing 
a simple cross-sectional profile of the Sai Na 
Wang landscape is illustrated in Figure 7. 

The average annual temperature in Sai Na 
Wang is 26.7°C: the average maximum is 35.8°C 
in March, and the average minimum is 16.8°C in 
December. The dry season is from March to May, 
while the monsoon season, which coincides 
with the time for rice cultivation, is usually from 
June-September, with the relatively cooler 
months from November to February being 
the harvest season. The average rainfall (1971-
2004) was 1,290.4 mm, with the highest average 
intensity in July (241.4 mm), while the lowest 
average intensity was in January (0.6 mm). 
The relative humidity is 74 percent, with the 
highest average humidity recorded in August 
(83%), and the lowest average in March (63%). 

The Sai Na Wang community, which is 
administered by the Sai Na Wang Sub-district 
Administrative Organization, has eight villages, 

with a total of 979 households and a population 
of 4,115. Moreover, 60.97 percent of villagers 
are in the workforce and 22.96 percent are 
students. The main occupation in Sai Na Wang 
is rice farming (99.13 percent of households,  
an average of 3-4 people per household). In 
addition, 19.85 percent of households have at 
least one member engaged in off-farm work 
in the dry season. The average annual income 
per household is THB54,260, a figure that is 
significantly lower than the average household 
income of THB138,336 in northeast Thailand. 

The land of Sai Na Wang covers 1,918 ha, of 
which 77 percent is used for the cultivation 
of crops, and only 1.76 percent retained as 
water resources (Figure 8). In 2007, the Land 
Development Department reported that 
farmland in Sai Na Wang had poor soil quality, 
with low levels of water permeation, combined 
with severe drought recurring in the dry season 
in recent years. The average land area used for 
rice cultivation is 1.92 ha per household. 

While most households rely on income from 
rice cultivation, some households are growing 
soybean in the dry season from December-
January to supplement their income, while 
other households are shifting away from rice 
monocropping to integrated mixed crop 
farming and raising livestock. For the majority 
of households in Sai Na Wang, rainwater is 
the only source of water for crop irrigation; 
some farmers building ponds in their paddy 
fields to store rainwater for the dry season. 
Similarly, most households use rainwater for 
drinking, and may also use bored groundwater 
for cooking and cleaning. Only a minority 
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of farmers whose paddy fields are located 
adjacent to the Young River are able to cultivate 
rice in the dry season. 

It was observed in a pre-project survey 
conducted by CCAI field researchers prior 
to the commencement of project activities 
that most Sai Na Wang residents face serious 
water scarcity issues during the dry season. 
Bore wells tend to dry up, and for farmers 
with paddy fields away from the Young River, 
the only water available tends to be for those 
households with large and relatively deep 
ponds. During the dry season, farmers who 
practise integrated mixed farming are able 
to continue to undertake farm work, such as 
growing vegetables and raising livestock, while 
farmers who rely on rice monocropping usually 
seek odd jobs to sustain their livelihoods. 

Wang Luang community

Wang Luang is located in the lower Young Sub-
basin, 48 km (130-135 msl) from Roi-Et City, in 
Roi-Et Province. Wang Luang is influenced by 
its downstream location, with many wetlands, 
reservoirs and canals, especially at the lower 
reaches (Figure 9). There are some forests left in 
the highlands of Wang Luang, as well as some 
areas of community reserve, which are mostly 
located in the grounds of Buddhist temples. 

The average annual temperature of Wang 
Luang is 26.7°C; the average maximum 
temperature in April is 35.7°C, and the average 
minimum temperature in December is 17.0°C. 
In Wang Luang, the monsoon season usually 
starts in May and continues through to October; 

the cooler months are between October and 
February, and the hot and dry months, between 
February and April. The average annual rainfall 
for Wang Luang (1971-2004) is 1,362 mm, with 
an average of 109.7 days of rain a year, and 
the highest average rainfall in August at 263.4 
mm. The average annual humidity in Wang 
Luang is 71.2 percent; the highest average is 
in September, at 81 percent, and the lowest 
average in March, at 60 percent. 

Wang Luang, which is administered by Wang 
Luang Sub-district Municipality, has 18 
villages, with a total of 1,398 households and a 
population of 6,281. The average land holding 
per household is 2.4 ha, with 92.3 percent of 
families in Wang Luang cultivating rice as their 
main source of income. Wang Luang covers an 
area of 3,604 ha, of which 84.6 percent is rice 
paddy, and 4.5 percent wetlands. 

Upland rice farmers in Wang Luang are often 
faced with water shortages due to limited 
rainfall in the monsoon season, while farmers 
in lowland areas experience severe flooding 
during the wet season. A riverbank dyke 
constructed in an attempt to stem the flow 
of flood waters in fact increased the level of 
the water at the lower reaches, which flowed 
back while heavily inundating the lowland 
rice paddy fields. Conversely, during unusual 
dry years, the water along the main channel 
of the Young River dries up, resulting in water 
scarcity for both household consumption and 
agricultural use. 

In Wang Luang, there is a large reservoir, Nong 
Boh, which stores water for community use 
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(Figure 10). Recently, this reservoir has been 
the source of conflict over water use among 
community members, especially those who 
cultivate rice and vegetables in the dry season. 
The municipal government has attempted to 
resolve these issues by issuing regulations for 
the allocation and management of NongBoh 
resources. Despite these regulations, the 
reservoir water level has dropped sharply 
due to overuse in the dry season, further 
exacerbating issues of water scarcity in the dry 
season. 
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Figure 9. Transect map of Wang Luang

Figure 10. Resource and land-use map of Wang Luang
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Figure 11. Household income from rice farming

Summary of household farming 
and income patterns

The majority of Sai Na Wang and Wang Luang 
households cultivate both sticky and plain 
white rice varieties, the former being mainly 
for household consumption, and the latter 
for selling. CCAI project research indicates 
that in Sai Na Wang and Wang Luang, there 
is an inadequate supply of rainwater for rice 
cultivation for the majority of households (63% 
and 79%), respectively. 

In both project communities, the main source 
of household income is from rice cultivation, 
with the majority of Sai Na Wang and Wang 
Luang households earning THB20,001-60,000 
per year (Figure 11). In Sai Na Wang, the greatest 
household expenditures are on clothing, farm 

investments and energy, while in Wang Luang, 
the greatest expenditures are on food, clothing 
and farm investment (Figure 12). 

In Sai Na Wang, 71 percent of households 
reported an adequate income to household 
expenditure ratio, while in Wang Luang, 
only 52 percent reported the same. In both 
communities, households who undertake 
integrated farming had on average a greater 
income over expenses ratio than those who 
undertook rice monocropping (Figure 13). 
Further, it was observed that those households 
cultivating mixed crops and raising livestock 
had a higher incidence of earning above 
THB100,000 a year, and were able to save 
more money than those cultivation rice as a 
monocrop (Figure 14). 
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Figure 13. Farming regime and income adequacy
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Figure 14. Farming pattern and income level 
 
 
Household vulnerability assessment 
Vulnerability to drought and flood 
 
A community’s vulnerability to climate change is dependent on exposure to climate impacts, 
its degree of sensitivity and adaptive capacity (Department of the Environment and Heritage. 
(2005). Both Sai Na Wang and Wang Luang communities are directly exposed to climate 
hazards through droughts and floods at different times in the seasonal calendar. Further, these 
communities are impacted by increasing variability in local climate, with observed changes in 
the monsoon and rainfall patterns. Recently, in both communities, the surface temperature has 
increased markedly during the dry season. Moreover, these communities are compounding 
their vulnerability to the impacts of climate change through the clearing of forest for cropping, 
as well as through the intensive use of chemical fertilizer and pesticide on farm land, further 
deteriorating the quality of soil and water.  
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Figure 14. Farming pattern and income level
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Household vulnerability 
assessment
Vulnerability to drought and flood

A community’s vulnerability to climate 
change is dependent on exposure to climate 
impacts, its degree of sensitivity and adaptive 
capacity (Department of the Environment and 
Heritage. (2005). Both Sai Na Wang and Wang 
Luang communities are directly exposed to 
climate hazards through droughts and floods 
at different times in the seasonal calendar. 
Further, these communities are impacted by 
increasing variability in local climate, with 
observed changes in the monsoon and rainfall 
patterns. Recently, in both communities, 
the surface temperature has increased 
markedly during the dry season. Moreover, 
these communities are compounding their 

vulnerability to the impacts of climate change 
through the clearing of forest for cropping, as 
well as through the intensive use of chemical 
fertilizer and pesticide on farm land, further 
deteriorating the quality of soil and water. 

CCAI project household surveys in both study 
sites revealed that the majority of community 
members are impacted by drought, with only 
a small number of households experiencing 
no drought impact (Figure 15). Furthermore, 
24 percent of households in Wang Luang 
experience both drought and flood, which 
is higher than that of the Sai Na Wang. 
Responses also indicate that households that 
practise integrated farming were less affected 
by drought (Figure 16), because their crop and 
livestock were less sensitive to water shortages. 
Conversely, rice farmers who did not have 
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access to pond reserve water were the most 
vulnerable group to the impacts of drought.

For the majority of households in both study 
sites, rainwater is their main source of drinking 
water (Figure 17). Therefore, some families 
also experience shortages in drinking water 
during droughts (Figure 18). It is important to 
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Figure 16. Climate impact on types of farming 

note that households in Sai Na Wang reported 
being less sensitive to the impacts of drought 
than households in Wang Luang, since many 
households in the former have water ponds 
to store rainwater on their land. Similarly, the 
inadequate monsoonal rainfall in the rice 
cultivation season had a greater effect on 
upper terrain farmers in Wang Luang. 
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Figure 17. Climate impact on household livelihoods (เหมือนกันกับกราฟล่าง)

Figure 18. Climate impact on household livelihoods

41 
 

Figure 16. Climate impact on types of farming  
 

 
 
 
Figure 17. Climate impact on household livelihoods (เหมือนกันกับกราฟลาง) 
 

 
 
Figure 18. Climate impact on household livelihoods 
 
Due to the inadequacy of rainwater and variability in weather patterns during the rice 
cultivation season, Sai Na Wang and Wang Luang communities are never sure about when to 
begin growing seeding and planting rice crops. Many households reported having prepared 
their paddy fields by ploughing and furrowing for transplantation of seedlings, yet they did 
not have enough water in the fields when it was time to transplant the seedlings. As a result, 
these households decided on broad-casting of seed instead, yet this resulted in a lower harvest 
yield compared to transplanting and a higher cost for the seed quantity used.  
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their paddy fields by ploughing and furrowing for transplantation of seedlings, yet they did 
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Due to the inadequacy of rainwater and 
variability in weather patterns during the rice 
cultivation season, Sai Na Wang and Wang 
Luang communities are never sure about 
when to begin growing seeding and planting 
rice crops. Many households reported having 
prepared their paddy fields by ploughing and 
furrowing for transplantation of seedlings, yet 
they did not have enough water in the fields 
when it was time to transplant the seedlings. As 
a result, these households decided on broad-
casting of seed instead, yet this resulted in a 
lower harvest yield compared to transplanting 
and a higher cost for the seed quantity used. 

In both study sites, community leaders 
indicated that, in recent years, there has been a 
perceived decrease in rainfall intensity. Further, 
monsoon rains previously began in May, but 
since it has now become increasingly uncertain 
as to when they will begin, there is a lack of 
sufficient water for planting rice seedlings in 

July. Indeed, households in Sai Na Wang stated 
that the most critical water shortage occurs 
between May and July, at the beginning of the 
rice cultivation season (Figure 19), while Wang 
Luang households stated that the most critical 
period of water shortage was between June 
and August (Figure 20). Some families in both 
Sai Na Wang and Wang Luang who do not have 
enough rainwater storage also mentioned a 
lack of drinking water between March and 
May. 

In both communities, rice seeding usually 
begins in June-July, at a time when households 
in both communities have to rely on uncertain 
rainfall to begin planting. Some households 
that had begun seed planting in paddy fields 
in late June were later forced to purchase water 
from commercial water suppliers to irrigate 
their plots due to water shortages. 
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Drought impacts

The communities at Sai Na Wang and Wang 
Luang experience the impacts of drought at 
different stages of the crop season. The majority 
of Sai Na Wang farmers reported that they often 
experienced a lack of water during the rice 
seedling and transplanting stages, while farmers 
in Wang Luang reported facing water shortages 
across ploughing, seedling, transplanting and 
reproductive stages (Figure 21). 

The farmer groups most vulnerable to the 
impacts of drought were those with land 
holdings of or less than 1.6 ha (Figure 22). 
These farmers are typically low-income groups, 
earning THB20,000-40,000 per annum and 
who rely on monocrop rice cultivation for their 
livelihood. This group also stated that they 
could not afford to build water ponds; hence, 
during severe drought periods they had only 
minimal rice yields, not even enough for family 
consumption.



60 Local Demonstration Projects on Climate Change Adaptation 

Figure 21. Rice cultivation regime stages and drought impact
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The farmer groups most vulnerable to the impacts of drought were those with land holdings of 
or less than 1.6 ha (Figure 22). These farmers are typically low-income groups, earning 
THB20,000-40,000 per annum and who rely on monocrop rice cultivation for their livelihood. 
This group also stated that they could not afford to build water ponds; hence, during severe 
drought periods they had only minimal rice yields, not even enough for family consumption.  
 

 
 
Figure 22. Drought impact according to farm size 
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Farmers with land holdings of over 3.2 ha were 
usually wealthier, and stated that drought had 
a relatively lower impact on their rice yield. 
Further, larger-scale land holdings of varying 
landscapes and moisture gradients were able 
to disperse the climate risks, especially when 
a water pond was located within the paddy 
fields. Financial losses and lower rice yields as a 
result of climate impacts were more frequently 
experienced by small- and medium-sized farms 
(Figure 23), particularly for those practising rice 
monocropping. The exceptions to this are the 
farmers who, even when farming land smaller 
than 1.6 ha, experienced limited financial loss 
as a result of their integrated mix cropping and 
livestock-raising farming. These farmers were 
often members of local integrated agriculture 
groups who grew native red jasmine, Mali 
105 and Koh Kho 6 rice varieties, which are 
relatively tolerant to dry weather, instead of 
commercial rice varieties, together with mixed 
crops of fruits and vegetables. The varieties 
of fruit and vegetables commonly grown by 
these farmers on the paddy ridge and near 
homes include coconut, eggplant, banana, 
mango, cork wood, guava, chili, ginger and 
onion. In addition to these crops, many mixed-
cropping households also raised livestock such 
as chickens, ducks and pigs, and others also 
reared catfish and frogs in cement containers. 

In cultivating a mixed crop, this farmer group 
was able to shift its dependence away from 
rice cash cropping, and in many cases could 
earn a daily income from selling surplus 
produce to the local market as opposed to 
the world rice market. Further, these farmers 
tended to plan and use their land effectively. In 
addition to farms of small holdings practising 
mixed cropping, some households who had 
experienced reduced yields as a result of 
drought were able to shift to an integrated 
mixed cropping system, and thus achieve a 
greater dispersion of climate risk uncertainty. 

In general, both Sai Na Wang and Wang 
Luang farmers indicated that their livestock 
were less sensitive to climate impacts (Figure 
24); however, some Sai Na Wang households 
mentioned moderate impacts during the dry 
months, with instances of inadequate water 
for larger animals such as cows. 
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Figure 23. Farm size relative to financial loss

Figure 24. Impact of drought on livestock
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Farmers with land holdings of over 3.2 ha were usually wealthier, and stated that drought had 
a relatively lower impact on their rice yield. Further, larger-scale land holdings of varying 
landscapes and moisture gradients were able to disperse the climate risks, especially when a 
water pond was located within the paddy fields. Financial losses and lower rice yields as a 
result of climate impacts were more frequently experienced by small- and medium-sized 
farms (Figure 23), particularly for those practising rice monocropping. The exceptions to this 
are the farmers who, even when farming land smaller than 1.6 ha, experienced limited 
financial loss as a result of their integrated mix cropping and livestock-raising farming. These 
farmers were often members of local integrated agriculture groups who grew native red 
jasmine, Mali 105 and Koh Kho 6 rice varieties, which are relatively tolerant to dry weather, 
instead of commercial rice varieties, together with mixed crops of fruits and vegetables. The 
varieties of fruit and vegetables commonly grown by these farmers on the paddy ridge and 
near homes include coconut, eggplant, banana, mango, cork wood, guava, chili, ginger and 
onion. In addition to these crops, many mixed-cropping households also raised livestock such 
as chickens, ducks and pigs, and others also reared catfish and frogs in cement containers.  
 
In cultivating a mixed crop, this farmer group was able to shift its dependence away from rice 
cash cropping, and in many cases could earn a daily income from selling surplus produce to 
the local market as opposed to the world rice market. Further, these farmers tended to plan 
and use their land effectively. In addition to farms of small holdings practising mixed 
cropping, some households who had experienced reduced yields as a result of drought were 
able to shift to an integrated mixed cropping system, and thus achieve a greater dispersion of 
climate risk uncertainty.  
 
In general, both Sai Na Wang and Wang Luang farmers indicated that their livestock were 
less sensitive to climate impacts (Figure 24); however, some Sai Na Wang households 
mentioned moderate impacts during the dry months, with instances of inadequate water for 
larger animals such as cows.  
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Figure 24. Impact of drought on livestock 
 
The project survey on household water consumption indicated that in both Sai Na Wang and 
Wang Luang, households were less affected by drought for their water uses (Figure 25), with 
the majority of households being able to access bore water and groundwater. If the bore wells 
dried up in periods of drought, most households were able to utilize groundwater instead; 
however, households unable to do so reported a lack of water for personal hygiene and 
household cleaning, particularly in March and April.  
 

 
 
Figure 25. Impact of drought on household water consumption 
  

The project survey on household water 
consumption indicated that in both Sai Na 
Wang and Wang Luang, households were less 
affected by drought for their water uses (Figure 
25), with the majority of households being able 
to access bore water and groundwater. If the 

bore wells dried up in periods of drought, most 
households were able to utilise groundwater 
instead; however, households unable to do so 
reported a lack of water for personal hygiene 
and household cleaning, particularly in March 
and April.
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Flood impacts

Rice paddies of some upper Young Sub-basin 
households in Sai Na Wang flooded in July, 
because their fields are located near the 
Young River. The 27 households whose paddy 
fields have flooded stated that flooding had 
increased in recent years and caused damage 
to their crops, with the water level remaining 
high in the paddy field until September 
(Figure 26).

Similarly, Wang Luang farmers, whose paddy 
fields are close to Young River lower reach, 
are at a greater risk of flooding; some farmers’ 
paddy fields flooding in August and September 
(Figure 27). Many households in Wang Luang 
stated that the inundation of water had 
become increasing common in recent years.

Households who have experienced recurrent 
flooding in recent years stated that the 
inundation greatly affected access to drinking 
water as well as water for daily household use 
and for agricultural purposes and livestock 
(Figure 28). 

Unlike in a period of drought where households 
were able to seek water from bore wells 
and groundwater, flooding severely limited 
access to such water sources. While only two 
households in Sai Na Wang reported heavy 
impact from flooding, eight households stated 
that flooding was stressful for their household 
members; conversely, many more households 
in Wang Luang reported experiencing heavy 
impacts from flooding (Figure 29). In four 
households in Sai Na Wang, the rice paddy 
fields flooded for a relatively short period, in 
comparison with households in Wang Luang 
whose paddy fields flooded a longer periods, 
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Rice paddies of some upper Young Sub-basin households in Sai Na Wang flooded in July, 
because their fields are located near the Young River. The 27 households whose paddy fields 
have flooded stated that flooding had increased in recent years and caused damage to their 
crops, with the water level remaining high in the paddy field until September (Figure 26). 
 

 
 
Figure 26. Impacts of flood on Sai Na Wang households 
 
Similarly, Wang Luang farmers, whose paddy fields are close to Young River lower reach, 
are at a greater risk of flooding; some farmers’ paddy fields flooding in August and 
September (Figure 27). Many households in Wang Luang stated that the inundation of water 
had become increasing common in recent years.  
 

 
 
Figure 27 Impact of floods on Wang Luang households 
 
Households who have experienced recurrent flooding in recent years stated that the 
inundation greatly affected access to drinking water as well as water for daily household use 
and for agricultural purposes and livestock (Figure 28).  
 

Figure 26. Impacts of flood on Sai Na Wang households

some of whom reported flooding for longer 
than one month. The average financial losses 
reported as a result of flooding for households in 
Sai Na Wang and Wang Luang were THB18,100 
and THB21,642 per year, respectively. 

Some households in Wang Luang who 
have experienced inundations from flood 
waters over consecutive years switched from 
cultivating rice in the wet season to the dry 
season, in late November-December. Some dry-
season rice growers continued to face water 
scarcity, particularly in the rice reproductive 

stage during January to February. Some 
farmers were able to resolve this issue through 
the building of ponds to store flood water 
for use in the dry season, while others who 
had experienced minimal to moderate flood 
impacts were able to improve their access to 
water by constructing interconnected water 
channels across their paddy fields, which 
would ease the water logging and channel 
water back into the Young River. Another 
adaptation technique undertaken by farmers 
is to shift from rice transplanting to the broad-
casting cultivation method. 
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Similarly, Wang Luang farmers, whose paddy fields are close to Young River lower reach, 
are at a greater risk of flooding; some farmers’ paddy fields flooding in August and 
September (Figure 27). Many households in Wang Luang stated that the inundation of water 
had become increasing common in recent years.  
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Households who have experienced recurrent flooding in recent years stated that the 
inundation greatly affected access to drinking water as well as water for daily household use 
and for agricultural purposes and livestock (Figure 28).  
 

Figure 27.  Impact of floods on Wang Luang households
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Unlike in a period of drought where households were able to seek water from bore wells and 
groundwater, flooding severely limited access to such water sources. While only two 
households in Sai Na Wang reported heavy impact from flooding, eight households stated that 
flooding was stressful for their household members; conversely, many more households in 
Wang Luang reported experiencing heavy impacts from flooding (Figure 29). In four 
households in Sai Na Wang, the rice paddy fields flooded for a relatively short period, in 
comparison with households in Wang Luang whose paddy fields flooded a longer periods, 
some of whom reported flooding for longer than one month. The average financial losses 
reported as a result of flooding for households in Sai Na Wang and Wang Luang were 
THB18,100 and THB21,642 per year, respectively.  
 
Some households in Wang Luang who have experienced inundations from flood waters over 
consecutive years switched from cultivating rice in the wet season to the dry season, in late 
November-December. Some dry-season rice growers continued to face water scarcity, 
particularly in the rice reproductive stage during January to February. Some farmers were able 
to resolve this issue through the building of ponds to store flood water for use in the dry 
season, while others who had experienced minimal to moderate flood impacts were able to 
improve their access to water by constructing interconnected water channels across their 
paddy fields, which would ease the water logging and channel water back into the Young 
River. Another adaptation technique undertaken by farmers is to shift from rice transplanting 
to the broad-casting cultivation method.  
 

 
 
Figure 28. Impact of flood on community livelihoods  
 

Figure 28. Impact of flood on community livelihoods
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Figure 29. Flood impact on rice farmers
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Figure 29. Flood impact on rice farmers 
 
Community adaptation to climate impacts 
Sai Na Wang initiatives 
 
The above information outlines the vulnerability of households to climate impacts in Sai Na 
Wang and Wang Luang, and the adaptive measures taken at the household level, such as 
converting from monocropping to integrated farming practices in order to cope with the 
impacts of both flood and drought. At the community level, results from project in-depth 
interviews, focus group discussions and community group meetings showed that both Sai Na 
Wang and Wang Luanng communities have both implemented some climate adaptation 
actions.   
 
The Sai Na Wang community initiated an environmental restoration scheme, while the Sai Na 
Wang Sub-district Administrative Organization (Sai Na Wang SAO) introduced a series of 
water and soil conservation activities. The Sai Na Wang SAO has focused on water resources 
management by building a series of small weirs along the local canals that are sub-tributaries 
to the Young River main channel (Figure 30).  
 
Prior to the construction of these weirs, the Sai Na Wang SAO undertook a series of 
community consultation and discussion meetings, eventually reaching a consensus on the 
structural design of the weir. The structure of the weir consists of concrete and wood, which 
can be easily managed by the community; the SAO establishes community groups to manage 
and maintain them. The weirs have been effective in reducing the impacts of flooding while 
also serving as water storage for community use in the dry season. However, recently, as a 
result of an extremely dry season in Sai Na Wang, no water has been stored in the weir, due to 
high evaporation and rapid seepage.   
 

Organization (Sai Na Wang SAO) introduced a 
series of water and soil conservation activities. 
The Sai Na Wang SAO has focused on water 
resources management by building a series of 
small weirs along the local canals that are sub-
tributaries to the Young River main channel 
(Figure 30). 

Prior to the construction of these weirs, 
the Sai Na Wang SAO undertook a series 
of community consultation and discussion 
meetings, eventually reaching a consensus 
on the structural design of the weir. The 
structure of the weir consists of concrete and 
wood, which can be easily managed by the 
community; the SAO establishes community 
groups to manage and maintain them. The 
weirs have been effective in reducing the 
impacts of flooding while also serving as water 
storage for community use in the dry season. 
However, recently, as a result of an extremely 

Community adaptation to climate 
impacts
Sai Na Wang initiatives

The above information outlines the 
vulnerability of households to climate impacts 
in Sai Na Wang and Wang Luang, and the 
adaptive measures taken at the household 
level, such as converting from monocropping 
to integrated farming practices in order to cope 
with the impacts of both flood and drought. At 
the community level, results from project in-
depth interviews, focus group discussions and 
community group meetings showed that both 
Sai Na Wang and Wang Luanng communities 
have both implemented some climate 
adaptation actions.  

The Sai Na Wang community initiated an 
environmental restoration scheme, while 
the Sai Na Wang Sub-district Administrative 
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Figure 30. A small weir constructed in Sai Na Wang for flood management and water retention 
 
The Sai Na Wang SAO also encouraged villagers to build water ponds on their land 
(Figure 31) under a shared payment scheme where the SAO would share the cost of 
construction with the household. These ponds were created for such several functions as water 
storage and supply facilities in the dry season, for raising fish and poultry, and for growing 
vegetables around the perimeter. 
 
Since the local ambient temperature in Sai Na Wang has increased markedly in recent years, 
the Sai Na Wang SAO also launched a water-plant-soil conservation scheme. Beginning with 
nature restoration on public land, the project replanted native trees and built a small reservoir 
(Figure 32). The SAO also established an integrated farming network, introducing farmers to 
mixed cropping techniques, livestock raising and market management.  
 
Further, the SAO issued a regulation banning the burning of dry rice stalk, which was often 
carried out by farmers after the harvest; now it encourages farmers to conserve the rice stalks 
as organic compost to retain soil moisture content. The SAO also promoted the use of animal 
manure and organic liquid fertilizer for farm use in the replacement of chemical equivalents. 
In addition, the SAO organized a seed exchange to address the scarcity of native seed 
varieties, where households are able to attend in the first week of February and exchange seed 
varieties with each other.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 31. Water pond constructed in the paddy field, Sai Na Wang 

Figure 30. A small weir constructed in Sai Na Wang for flood management and water retention

dry season in Sai Na Wang, no water has been 
stored in the weir, due to high evaporation and 
rapid seepage.  

The Sai Na Wang SAO also encouraged villagers 
to build water ponds on their land (Figure 31) 
under a shared payment scheme where the 
SAO would share the cost of construction with 
the household. These ponds were created for 
such several functions as water storage and 
supply facilities in the dry season, for raising 
fish and poultry, and for growing vegetables 
around the perimeter.

Since the local ambient temperature in Sai Na 
Wang has increased markedly in recent years, 
the Sai Na Wang SAO also launched a water-
plant-soil conservation scheme. Beginning 
with nature restoration on public land, the 
project replanted native trees and built a small 
reservoir (Figure 32). The SAO also established 

an integrated farming network, introducing 
farmers to mixed cropping techniques, 
livestock raising and market management. 

Further, the SAO issued a regulation banning 
the burning of dry rice stalk, which was often 
carried out by farmers after the harvest; now it 
encourages farmers to conserve the rice stalks 
as organic compost to retain soil moisture 
content. The SAO also promoted the use of 
animal manure and organic liquid fertilizer 
for farm use in the replacement of chemical 
equivalents. In addition, the SAO organised 
a seed exchange to address the scarcity of 
native seed varieties, where households are 
able to attend in the first week of February and 
exchange seed varieties with each other. 
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Figure 32. The work of the Sai Na Wang community on the water-plant-soil conservation 
initiative 
 
Wang Luang initiatives 
 
The geographical location of the Wang Luang community downstream of the Young Sub-
Basin places households at a higher risk of flooding in the monsoon season. To assist 
community members in adapting to the impacts of this flooding, the Wang Luang 
Municipality initiated a community fishery programme, promoting the availability of fish 
stocks migrating downstream. The Wang Luang Municipality supported farmers in catching 
fish to be sold within the community and to nearby villagers as a means of financial 
compensation for those whose paddy fields were inundated with flood waters (Figure 33). The 
Municipality also encouraged households to preserve fish as a valued-added product for the 
market. 
 
 

 
 
Figure 33 Local fish market, Wang Luang 

Figure 32. The work of the Sai Na Wang community on the water-plant-soil conservation initiative
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Figure 33. Local fish market, Wang Luang

Wang Luang initiatives

The geographical location of the Wang Luang 
community downstream of the Young Sub-
Basin places households at a higher risk of 
flooding in the monsoon season. To assist 
community members in adapting to the 
impacts of this flooding, the Wang Luang 
Municipality initiated a community fishery 
programme, promoting the availability of 

fish stocks migrating downstream. The Wang 
Luang Municipality supported farmers in 
catching fish to be sold within the community 
and to nearby villagers as a means of financial 
compensation for those whose paddy fields 
were inundated with flood waters (Figure 33). 
The Municipality also encouraged households 
to preserve fish as a valued-added product for 
the market.
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stocks migrating downstream. The Wang Luang Municipality supported farmers in catching 
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market. 
 
 

 
 
Figure 33 Local fish market, Wang Luang 

Since households in Wang Luang also face 
water shortages in the rice cultivation period, 
the Municipality set up a diversion canal 
scheme to allocate water to households from 

the Nong Boh public reservoir.  The reservoir 
also acts as a fish conservation site, whose 
fish larvae supply the stock for household fish 
ponds (Figure 34). 
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Since households in Wang Luang also face water shortages in the rice cultivation period, the 
Municipality set up a diversion canal scheme to allocate water to households from the Nong 
Boh public reservoir.  The reservoir also acts as a fish conservation site, whose fish larvae 
supply the stock for household fish ponds (Figure 34).   
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Figure 34. NongBoh public reservoir, Wang Luang 
 
The Wang Luang Municipality also placed a priority on the restoration of native vegetation, 
working in consultation with the community to select a site within a local temple to undertake 
plant conservation. This community restoration project also serves as a spiritual place where 
many community activities and religious rituals are organized. Through the restoration group, 
a community forest group was established, which set up a tree databank, locating and 
recording the remaining large trees in the community with registration tags indicating the 
location and information (Figure 35). 
 
Furthermore, the Wang Luang Municipality has promoted a special rice seed variety that is 
tolerant to flood, supporting households with access to seed at an affordable price. Since the 
Municipality did not offer any scheme advocating integrated mix farming methods, farmers in 
favour of this technique sought support from a community integrated farming network.  
 
 
Summary of household hazard-impact-vulnerability-adaptation 
Drought conditions 
 
Identification of household-level hazard-impact-vulnerability-adaptive capacity was 
summarized through the collection of household survey data and the organization of 
community workshops in order to discuss and verify the results. The climate risks faced by 
households in both study sites are increasingly severe droughts and floods since 2003. Some 
households have already begun to take actions to adapt to climate change, while others are 
beginning to implement adaptive measures. Tables 1 and 2 list the households who have 
successfully taken action to adapt and cope with the impacts of flood and drought.  
 
 

Figure 34. NongBoh public reservoir, Wang Luang

The Wang Luang Municipality also placed a 
priority on the restoration of native vegetation, 
working in consultation with the community 
to select a site within a local temple to 
undertake plant conservation. This community 
restoration project also serves as a spiritual 
place where many community activities and 
religious rituals are organized. Through the 
restoration group, a community forest group 
was established, which set up a tree databank, 
locating and recording the remaining large 
trees in the community with registration tags 
indicating the location and information (Figure 
35).

Furthermore, the Wang Luang Municipality 
has promoted a special rice seed variety that is 
tolerant to flood, supporting households with 
access to seed at an affordable price. Since 

the Municipality did not offer any scheme 
advocating integrated mix farming methods, 
farmers in favour of this technique sought 
support from a community integrated farming 
network. 

Summary of household hazard-
impact-vulnerability-adaptation
Drought conditions

Identification of household-level hazard-
impact-vulnerability-adaptive capacity 
was summarised through the collection of 
household survey data and the organization of 
community workshops in order to discuss and 
verify the results. The climate risks faced by 
households in both study sites are increasingly 
severe droughts and floods since 2003. Some 
households have already begun to take actions 
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to adapt to climate change, while others are 
beginning to implement adaptive measures. 
Tables 1 and 2 list the households who have 
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Figure 35. A tree tagged for the community tree databank, Wang Luang 
 
 
The drought impacts experienced by communities in Sai Na Wang and Wang Luang have 
been particularly severe in some years, with households facing water scarcity issues. 
Households most vulnerable to the impacts of drought are those whose paddy fields are 
located near the Young River, and as a result of flooding experienced in the monsoon season, 
have shift to rice cultivation on the dry season. Further vulnerability is experienced where 
households who rely on rainwater for their drinking water supply are faced with water 
shortages in the dry months. Table 1 details information relating to household impacts, 
vulnerability and adaptive actions in response to the impacts of drought in the study 
communities.  
 
Table 1. Climate hazards, impacts, vulnerable households and adaptive actions 
 

Climate  
hazard 

Impacts Vulnerable 
households 

Adaptationactions 

Severe 
drought and 
water 
shortages in 
the dry season  

There is an adequate 
water supply in rice 
paddy field for 
households 
undertaking dry 
season cultivation  
 

 Those with lowland 
paddy fields near the 
river channel 

 Those without ponds 
or other water 
reserves available in 
their paddy fields

Constructing water storage 
ponds on farmland 

 Inadequate water 
supply causes stress 
on rice seedlings 
 

 Those with lowland 
paddy fields near the 
river channel 

 Those without ponds 
or other water 
reserves available in 
their paddy fields 

 Constructing water 
storage ponds on 
farmland 

 Utilizing surface and 
groundwater resources   

 Constructing 
interconnected channels  
from storage pond to 
irrigate paddy fields 

 There is sparse and 
unhealthy rice 

 Those with lowland 
paddy fields with 

 Constructing water 
storage ponds on farm 

successfully taken action to adapt and cope 
with the impacts of flood and drought. 

Figure 35. A tree tagged for the community tree databank, Wang Luang

The drought impacts experienced by 
communities in Sai Na Wang and Wang Luang 
have been particularly severe in some years, 
with households facing water scarcity issues. 
Households most vulnerable to the impacts 
of drought are those whose paddy fields are 
located near the Young River, and as a result 
of flooding experienced in the monsoon 
season, have shift to rice cultivation on the dry 

season. Further vulnerability is experienced 
where households who rely on rainwater for 
their drinking water supply are faced with 
water shortages in the dry months. Table 1 
details information relating to household 
impacts, vulnerability and adaptive actions 
in response to the impacts of drought in the 
study communities.
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Climate  hazard Impacts
Vulnerable 
households

Adaptation actions

Severe drought 
and water 
shortages in the 
dry season 

There is an adequate 
water supply in 
rice paddy field 
for households 
undertaking dry 
season cultivation 

•	 Those	with	
lowland paddy 
fields near the 
river channel

•	 Those	without	
ponds or other 
water reserves 
available in 
their paddy 
fields 

Constructing water 
storage ponds on 
farmland

Inadequate water 
supply causes stress 
on rice seedlings

•	 Those	with	
lowland paddy 
fields near the 
river channel

•	 Those	without	
ponds or other 
water reserves 
available in 
their paddy 
fields

•	 Constructing	water	
storage ponds on 
farmland

•	 Utilizing	surface	
and groundwater 
resources  

•	 Constructing	
interconnected 
channels  from 
storage pond to 
irrigate paddy fields

There is sparse and 
unhealthy rice growth 
from broad- cast rice 
seeds

•	 Those	with	
lowland paddy 
fields with poor 
soil quality 

•	 Those	who	
burn dry rice 
stalk in their 
paddy fields 

•	 Constructing	water	
storage ponds on 
farm land

•	 Utilizing	surface	
and groundwater 
resources  

•	 Switching	from	
burning rice stalks 
after harvest to 
retaining stalks 
to preserving soil 
moisture and retain 
soil moisture 

Table 1 Climate hazards, impacts, vulnerable households and adaptive actions
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Climate  hazard Impacts
Vulnerable 
households

Adaptation actions

There is water stress 
on vegetable gardens

Those who grow 
vegetables crops 
close to their shelter 
without any available 
water sources 
available

Shift from growing crops 
near the household 
shelter to growing 
vegetable crops on the 
edge of a water storage 
pond

Limited water is 
available for the 
raising of cattle, 
poultry and pigs

•	 Those	farmers	
who rely on 
rainfall as their 
key water 
source

•		 Those	with	no	
water reserved 
within their 
paddy field

•	 Constructing	water	
storage ponds on 
farm land

•	 Utilising	surface	
and ground water 
resources

There is a loss of 
rice yields in the dry 
season cultivation, as 
a greater investment 
to income ratio

•	 Those	with	
lowland paddy 
fields who have 
limited access 
to climate 
information 

•		 Those	who	
grow rice as a 
monocrop in 
the dry season

•	 Those	whose	
paddies are 
prone to heavy 
pest attacks

•	 Those	with	no	
water reserves 
available 

•	 Seeking	climate	
information from 
government 
agencies

•	 Exploring	the	
possibility of 
converting to mixed 
cropping from rice 
monocropping

•	 Transforming	
completely from 
monocropping 
to an integrated 
farming system
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Rainfall variability and flood 
conditions

For both Sai Na Wang and Wang Luang 
communities, the impact of changing weather 
patterns not only results in flooding, but 
also unreliable and variable rainfall patterns. 
Typically, households in both communities 
wait until they have enough rainwater to 
plant rice seedlings; however, in recent years, 
variability in rainfall has left households with 
a shortage of water at the beginning of the 
rice cultivation calendar. Community farming 
leaders have observed that rainfall patterns 
have shifted, so that there is heavy rainfall 
in late May and early June; however , this 
dissipates in July and August when there is less 
intense rainfall, and heavy rain returns in late 
August to early October.

Climate  hazard Impacts
Vulnerable 
households

Adaptation actions

There is a limited 
supply of rainwater 
as a drinking water 
source 

Those with an 
insufficient quantity 
of rainwater 
containers for water 
storage

Seeking greater storage 
capacity to store an 
adequate amount of  
rainwater (at least four 
months supply of drinking 
water)

There is not enough 
water for general 
household use

Those with no 
groundwater pumps 
and/or  bore wells

Seeking support from the 
local government to build 
groundwater pumps and 
bore wells

This varying rainfall pattern has been occurring 
every other year, causing hardship for farmers 
and their rice seed cultivation plans. Table 
2 details information relating to household 
impacts, vulnerability and adaptive actions as 
a result of rainfall variability and flooding in 
the study communities.
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Climate  hazard Impacts Vulnerable households Adaptationactions
Shifting rainfall 
patterns in the 
monsoon season

There are 
insufficient water 
levels in the 
paddy fields

•	 Those	with	high	
terrain rice paddy 
fields 

•	 Those	with	less	
access to climate 
information

Constructing water 
storage ponds on farm 
land

Rice seedlings 
began to partly 
dry out

•	 Those	with	high	
terrain rice paddy 
fields 

•	 Those	planting	
rice seedlings early 
monsoonal period

•	 Allocating	water	
from public 
reservoirs and canals 
to pump to paddy 
fields 

•	 Utilizing	surface	
and groundwater 
resources  

Transplanted 
rice seedlings 
were unhealthy 
because of low 
water levels

•	 Those	with	high	
terrain rice paddy 
fields 

•	 Those	with	no	water	
reserve available 
within their paddy 
fields

•	 Those	who	grow	
commercial seed 
varieties that are less 
tolerant to drought

Altering current seedling 
transplanting schedules 
to later in the monsoon 
calendar 

•	 Considering	a	
change in seed 
variety to a more 
drought-tolerant 
type 

•	 Constructing	water	
storage ponds on 
farm land or allow 
water to be pumped 
from the canal into 
the paddy furrow

Table 2 Household climate hazard-impact-vulnerability-adaptation as a result of 
rainfall variability and flood
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Climate  hazard Impacts Vulnerable households Adaptationactions
Water levels 
in the paddy 
fields change 
from insufficient 
during the mid-
monsoon season 
to flooding 
levels in the 
late monsoonal 
season

•	 Those	with	both	
high terrain and 
lowland paddy fields

•	 Those	with	paddy	
fields where no 
irrigation canals/
furrows/ or dykes 
are available

•	 Constructing	water	
storage ponds or 
enabling access to 
bore-wells on high 
terrain farm lands 

•	 Improving	water	
flow in the lowland 
paddocks, which 
requires paddy fields 

Farmers harvest 
lower yields of 
rice and receive 
only marginal 
earning from the 
market

•	 Those	with	both	
high terrain and 
lowland paddy fields

•	 Those	whose	paddy	
fields have a low 
nutrient content

•	 Those	with	no	water	
reserve available 
within their paddy 
fields 

•	 Those	whose	
paddies are prone to 
heavy pest attacks

•	 Those	with	small-
scale farms (mostly 
≤1.6 ha)

•	 Those	with	
less livelihood 
diversification

•	 Reforming	 farmland	
m a n a g e m e n t 
with the use of 
c o n s e r v a t i v e 
techniques, such 
as planting water 
conservation plants, 
e.g. banana on the 
paddy ridge

•	 Shifting	 to	 a	 mixed	
and rotating crop 
cycle

•	 Applying	 compost	
instead of high priced 
chemical fertilizers

•	 Shifting	 to	 an	
integrated farming 
system by growing 
mixed plants and 
raising animals

There is a 
limited supply 
of rainwater for 
drinking and for 
household use

Those with an insufficient 
quantity of rainwater 
containers for water 
storage

Seeking greater storage 
capacity for an adequate 
amount of  rainwater
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Climate change adaptation policy 
and planning

Support for adaptive actions undertaken by 
households in both Sai Na Wang and Wang 
Luang communities has mainly been provided 
by the relevant local government agencies, 
supported by local government policies, plans 
and activities. The Sai Na Wang SAO and the 
Wang Luang Municipality have been forced to 
change and develop appropriate adaptation 
plans and actions as a result of recurring 
impacts on their communities from droughts 
and floods.  

Conversely, there has been limited support 
or development of adaptive measures by 
provincial and central government agencies. 
Indeed, according to a review of policy and 
planning documents of both Kalasin and Roi-Et 
Provincial Development Plans and of National 
Plans, there is no explicit incorporation 
of climate change adaptation issues. The 
National Development Policy touches on 
the issue of climate change as a limitation or 

threat to development, without discussing the 
implementation of adaptive measures.

Community Participatory Action 
Research (Tai Bann research)

Community Participatory Action Research 
(CPAR) (or Tai Bann research as it is commonly 
called in Thailand1) was selected for the CCAI 
project to allow for mutual learning and 
knowledge sharing between communities and 
researchers. In employing the CPAR method, 
not only is the CCAI project team able to 
gather information and knowledge about the 
experiences and actions of households, but 
community members are also able to learn from 
researchers, thus promoting new knowledge 
and experiences benefitting both sides in the 
context of the research enquiry.  Furthermore, 
the aim of CPAR in the CCAI project is to build 
the capacity of community groups to explore 
information on climate change impacts and 
adaptation activities in their own community, 
and to empower community members through 
their participation.

1 Tai Bann also means ‘ordinary’ or ‘lay person’ in Thai; thus, Tai Bann research refers to the efforts of many development 
agencies to work with communities when conducting research for the benefit of the community.

Climate  hazard Impacts Vulnerable households Adaptationactions
Households are 
stressed as a 
result of flooding

Those with small-scale 
farms

•	 Seeking	support	
from community 
groups, neighbours 
and relatives

•	 Consulting	local	
health officers
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CPAR activities were conducted in both Sai Na 
Wang and Wang Luang communities, with 31 
and 27 villagers, respectively, volunteering to 
participate in research activities with the CCAI 
field team. The first stage of research was to 
consult with community groups to identify and 
learn about local farmers, referred to as ‘farmer 
champions’ who have taken specific actions to 
adapt to climate impacts. The implementation 
process of CPAR and associated activities are 
outlined in Table 3.
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Table 3 The Community Participatory Action Research (CPAR) implementation 
process

Activities Sai Na Wang Wang Luang
Step 1: Meetings were 
held with community 
stakeholders to inform 
and consult them 
regarding action 
research aims and 
to draft a plan of 
activities.

Step 2: Preliminary 
community surveys 
were conducted to 
obtain information on 
the local ecosystem, 
land-use, livelihoods, 
climate change risk 
and vulnerabilities.
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Activities Sai Na Wang Wang Luang
Step 3: Small group 
meetings were 
arranged to refine the 
plan of activities.

Step 4: Meetings 
were held with local 
government and 
community leaders to 
inform, consult and 
seek their support for 
the refined plan of 
activities.

Step 5:  Meetings 
were held to 
train researchers 
on the detailed 
research activities. 
In these meetings: 
the key issues to 
be investigated 
were defined; and 
discussions on 
household champions 
who could cope with 
and adapt to the 
climate impacts were 
held.
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Activities Sai Na Wang Wang Luang
Step 6: Activities to 
explore in detail the  
coping and adaptation 
activities of the ‘farmer 
champions’ were 
undertaken, including: 
in-depth interviews 
with the farmer 
champions; detailed 
investigation of 
household livelihood 
activities of the farmer 
champion; and the 
creation of an activity 
calendar and a farm 
map.
Step 7: Meetings were 
held for the farmer 
champions to present 
information about 
their activities to the 
community group as a 
whole.
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Lessons learnt from farmer 
champions
Sai Na Wang farmer champions: In brief

In the initial stages of project research at Sai 
Na Wang, community members identified a 
number of households who were successfully 
implementing actions to adapt to climate 
impacts. After much discussion, three families 
were selected as farmer champion case studies, 
represented by Mr Bumroon Kayota, Mr Amnat 
Wilasri and Mrs Wasana Homhuen respectively 
in further CPAR research activities. 

The incentive for adaptive action by these 
three farmers was the need to overcome the 
impacts of drought, such as reduced rice yield 
due to a lack of water for agriculture;  all three 
find it difficult to sustain their income levels 
through rice monocropping. 

Previously, all three farmer champions 
together with other community members had 
participated in training on integrated farming 
methods by the Community Alternative 
Agriculture Network. With this knowledge, 
these farmers had impetus to transform their 
farm practice into integrated farming systems.

Prior to transforming their farming system, the 
farmers had explored the market demand for 
produce on both a daily and seasonal scale, 
at local markets. They then restructured their 
paddy fields, building water storage ponds 
and subdividing their cultivating lands into 
several plots. Thus with reforms made to their 

land and plans made for crop demands, the 
farmers planted a mixed crop of fruit trees, 
rice and vegetables. The fruit and vegetable 
varieties planted were selected based on the 
demand for produce in the local market. These 
plants were also selected because they used 
less water and were therefore more tolerant to 
climate extremes and associated impacts. 

The three farmer champions also focused on 
raising animals, including free-range chickens, 
ducks, geese and pigs. As a result, the farmers 
had animal manure available for farm planting 
composts. The livelihoods of these families 
shifted from a reliance on rice monocropping 
and a once-a-year payment, to earning a 
year-round daily income from the sale of 
mixed produce to local market. Through the 
adaptive measures of restructuring their 
farmland to incorporate effective water 
storage management, and by reforming their 
farming system, these farmers have been able 
to strengthen their resilience to drought and 
climate variability while also generating more 
household income. Box 1 summarizes key 
concepts and practices of these Sai Na Wang 
farmer champions. 
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Box 1 Selected Sai Na Wang climate champions

Mr Bumroong Kayota

The impacts of drought led Mr Bumroong to act on the idea of shifting from rice monocropping to an integrated 
farming system. He restructured his farmland by building a small reservoir of 1 ha; enlarging paddy ridge spaces; 
and constructing furrow irrigation in his paddy fields. Mr Bumroong also redesigned his farming practices to focus 
on the ecosystem concept – growing plant varieties and raising of animal species that thrived in an environment of 
interdependency, supporting each other. 

Mr Bumroong changed from his previous practice of growing only one rice variety to growing four varieties in his 1.5 
ha paddock. On the relatively large paddy ridge, he grew mixed fruits, standing trees and vegetables, e.g. mango, jack 
fruit, bamboo, coconut, black wood, Burmese rosewood, pudding pine, broken bone, galangal and lemon grass.

After harvesting rice crops, his family grew two bean species together with other vegetables in the paddy field in 
order to enhance soil nitrogen levels. He applied organic fertilizers made from a mix of pig manure and mulch as 
plant compost.

One of the most effective functional aspects of the integrated method was a pig farm where the swine are raised with 
a special technique whereby they are fed with household food scraps in a deeper swine cage which reduces odour, 
and from which manure can be used as compost. This local way of raising pigs is also environmentally friendly.

Around their homestead, Mr Bumroong’s family raises free-range native chickens, ducks and geese. His reservoir also 
had almost 50 fish species available to his family as food and for selling to the local market.
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Previously, all three farmer champions together with other community members had 
participated in training on integrated farming methods by the Community Alternative 
Agriculture Network. With this knowledge, these farmers had impetus to transform their farm 
practice into integrated farming systems. 
 
Prior to transforming their farming system, the farmers had explored the market demand for 
produce on both a daily and seasonal scale, at local markets. They then restructured their 
paddy fields, building water storage ponds and subdividing their cultivating lands into several 
plots. Thus with reforms made to their land and plans made for crop demands, the farmers 
planted a mixed crop of fruit trees, rice and vegetables. The fruit and vegetable varieties 
planted were selected based on the demand for produce in the local market. These plants were 
also selected because they used less water and were therefore more tolerant to climate 
extremes and associated impacts.  
 
The three farmer champions also focused on raising animals, including free-range chickens, 
ducks, geese and pigs. As a result, the farmers had animal manure available for farm planting 
composts. The livelihoods of these families shifted from a reliance on rice monocropping and 
a once-a-year payment, to earning a year-round daily income from the sale of mixed produce 
to local market. Through the adaptive measures of restructuring their farmland to incorporate 
effective water storage management, and by reforming their farming system, these farmers 
have been able to strengthen their resilience to drought and climate variability while also 
generating more household income. Box 1 summarizes key concepts and practices of these 
Sai Na Wang farmer champions.  
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Mr Bumroong’s products were in high demand at the local market, and his organic crop and meat even received a 
relatively higher price, allowing his family to earn more income than they had in the past.

The mixed native and fruit trees have the additional benefits of conserving soil moisture and preventing pest attacks. 
By applying several kinds of mulch mixed with manure as compost, Mr Bumroong could also reduce soil surface 
evaporation. The organic compost applied to his farmland made the paddy soil more fertile.

Further, the small yet relatively deep reservoir that Mr Bumroong constructed gave his household a year-round water 
source. Along the reservoir ridge he is able to grow mixed fruit trees and vegetables, with local customers often 
coming directly to the farm to buy these products from his farmyard.

Since he has shifted from monocropping to integrated farming, Mr Bumroong and his family are less vulnerable to 
the effects and impacts of severe drought.

Mr Amnat Wilasri

In recent years, Mr Amnat faced heavy losses in pig farming as a result of national and world market price fluctuations. 
As a result, he eventually shifted his household’s livelihood base to an integrated farming system.

In adapting to the impacts of drought on his 2.5 ha farm, Mr Amnat built two deeper water storage ponds and 
irrigation canals in his paddy fields, together with one groundwater pump. Whereas conventional water store ponds 
are 2.0-2.5 m in depth, Mr Amnat built a pond with a depth of 3.5-4.0 m.

Along the water pond edge, he planted fruit trees such as mango, banana, sugar apple, cork wood, and tamarind to 
reduce the level of evaporation from the pond. In addition, Mr Amnat planted approximately 6,000 fruit trees along 
the paddy ridge in order to conserve water and moisture content in this farmland.

Unlike conventional rice paddy fields in the community, which are often as shallow as 0.5 m in depth with a sandy 
loam soil, Mr Amnat rebuilt his rice paddy by excavating the field with a deeper gradient equal or over 1 m in depth 
to reach the lower sandy-clay loam soil layer. 

Mr Amnat selected the ‘San Pa Tong’ rice variety for cultivation, because it is more tolerant to drought. He planted this 
seed using the broad-casting technique in his paddy fields. Due to the depth of his fields, in the dry season the soil 
remained rich with moisture content, allowing him to more easily grow a mixed crop of beans and other vegetables. 
Mr Amnat also used the mulch and dry rice stalks to cover around the root zone at the tree base of his mixed fruit 
trees planted along the paddy ridge.

Mixed fruit trees and vegetable garden Larger paddy ridge
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In addition to growing mixed fruit trees along the edge of his ponds, Mr Amnat also planted vegetables and herbs, 
and raised more 50 fish species in the pond.

By constructing wetlands and undertaking other soil moisture conservation practices, Mr Amnat is able to maintain 
yield varieties of farm products all year round to deliver to local market, earning a sufficient daily income for his 
household.

In adapting his farm structure and farming practices, Mr Amnat has been able to successfully cope with the impacts 
of drought, and has strengthened his household resilience to climate variability and change.
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more 50 fish species in the pond. 
 
By constructing wetlands and undertaking other soil moisture 
conservation practices, Mr Amnat is able to maintain yield 
varieties of farm products all year round to deliver to local market, 
earning a sufficient daily income for his household. 
 
In adapting his farm structure and farming practices, Mr Amnat 
has been able to successfully cope with the impacts of drought, 
and has strengthened his household resilience to climate 
variability and change. 
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The Department of Land Development selected 

Mr Amnat’s farm as a Public Learning Center for water 
and soil conservation 

Mrs Wasana Homhuen 
 
In recent years, Mrs Wasana encountered severe drought on her 
2.5 ha farm, particularly in 2003 when her family was only able to 
harvest 1,500 kg of rice as a result of water scarcity, pest attack 
and poor soil quality. This yield of rice was insufficient for her 
family’s daily consumption, leaving the household without a 
surplus to sell for income. As a result of this experience, Mrs 
Wasana decided to change her family’s livelihoods by learning 
from the experiences and practices of Mr Amnat’s (see above).  
 
Mrs Wasana then undertook took a serious rearrangements of her 
farm with the assistance of a soft loan from the Sai Na Wang Sub-
district Administrative Organization to build interconnected 
irrigated water canals around her paddy fields and to set up a 
groundwater pump. Mrs Wasana began raising fish and frog 
species in these irrigated water canals as a source of protein for the 
household. 
 
Further, Mrs Wasana planted mixed trees on the paddy ridge, 
including teak, yang, bamboo, banana, cork wood, mango, 
coconut, guava, papaya, sugar cane. She also planted many pest- 
repellent plants, such as sugar apple, neem, turnsole, marigold, 
fragrant pandan, holy basil, lemon grass and chili.  
Within the paddock field, she grew rice and raised fish in the 
paddy water. The fish feces contribute to and improve paddy 
nutrient content, thus providing a higher rice reproduction than 
before. 
 
In undertaking these changes to her households farming practices, 
Mrs Wasana’s livelihood based shifted from a previous reliance 
on a rice monocrop, to a versified income base that included the 
sale of flowers and mixed vegetables to the local market. In 
particular, Mrs Wasana’s crop of marigold and pandan have 
allowed her to increase her household income all year round, since 
most local residents purchase these flowers for daily religious 
practices and rituals. 
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Mrs Wasana Homhuen

In recent years, Mrs Wasana encountered severe drought on her 2.5 ha farm, particularly in 2003 when her family was 
only able to harvest 1,500 kg of rice as a result of water scarcity, pest attack and poor soil quality. This yield of rice was 
insufficient for her family’s daily consumption, leaving the household without a surplus to sell for income. As a result of 
this experience, Mrs Wasana decided to change her family’s livelihoods by learning from the experiences and practices of 
Mr Amnat’s (see above). 

Mrs Wasana then undertook took a serious rearrangements of her farm with the assistance of a soft loan from the Sai Na 
Wang Sub-district Administrative Organization to build interconnected irrigated water canals around her paddy fields and 
to set up a groundwater pump. Mrs Wasana began raising fish and frog species in these irrigated water canals as a source 
of protein for the household.

Further, Mrs Wasana planted mixed trees on the paddy ridge, including teak, yang, bamboo, banana, cork wood, mango, 
coconut, guava, papaya, sugar cane. She also planted many pest- repellent plants, such as sugar apple, neem, turnsole, 
marigold, fragrant pandan, holy basil, lemon grass and chili. 
Within the paddock field, she grew rice and raised fish in the paddy water. The fish feces contribute to and improve paddy 
nutrient content, thus providing a higher rice reproduction than before.

In undertaking these changes to her households farming practices, Mrs Wasana’s livelihood based shifted from a previous 
reliance on a rice monocrop, to a versified income base that included the sale of flowers and mixed vegetables to the local 
market. In particular, Mrs Wasana’s crop of marigold and pandan have allowed her to increase her household income all 
year round, since most local residents purchase these flowers for daily religious practices and rituals.

In undertaking a successful reform of her households farmland, Mrs Wasana is not only able to better cope with climate 
impacts, but has improved her family livelihood in many ways, including increased income, happiness, peacefulness and 
health.
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In undertaking a successful reform of her households farmland, 
Mrs Wasana is not only able to better cope with climate impacts, 
but has improved her family livelihood in many ways, including 
increased income, happiness, peacefulness and health. 
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Wang Luang farmer champions: In brief 
 
Similarly to what occurred in the Sai Na Wang community, in the initial stages of project 
research at Wang Luang, community members identified a number of households who were 
successfully undertaking adaptive actions in response to climate impacts. After much 
discussion, three families were selected farmer champion case studies in Wang Luang, 
represented by Mr Somnuek Praisopa, Mr Sanguan Sinhathep and Mr Rob Haewnakorn in 
further CPAR research activities.  
 
The majority of households in Wang Luang with higher terrain rice paddy fields grow rice 
during the wet season; conversely, the majority of households with farmland near the Young 
River cultivate their rice crop in the dry season as a result of flooding in the monsoon season, 
which inundates low land paddy fields for prolonged periods. During these monsoonal floods, 
many households with lowland rice paddy field have adapted their livelihoods by catching 
fish and some aquatic plants. However, some households are still able to grow in wet season 
through the cultivation of a special seed variety that is tolerant to flood, while in the dry 
season cultivating tobacco plants and harvesting sedge for matt weaving. The three farmer 
champions in Wang Luang mainly rely on rainwater for rice cultivation, while some also draw 
waters from bore wells and public reservoirs to irrigate their farms. Box 2 summarizes key 
concepts and practices of these Wang Luang climate champions.  
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Wang Luang farmer champions: 
In brief

Similar to what occurred in the Sai Na Wang 
community, in the initial stages of project 
research at Wang Luang, community members 
identified a number of households who were 
successfully undertaking adaptive actions 
in response to climate impacts. After much 
discussion, three families were selected 
farmer champion case studies in Wang Luang, 
represented by Mr Somnuek Praisopa, Mr 
Sanguan Sinhathep and Mr Rob Haewnakorn 
in further CPAR research activities. 

The majority of households in Wang Luang 
with higher terrain rice paddy fields grow rice 
during the wet season; conversely, the majority 
of households with farmland near the Young 

River cultivate their rice crop in the dry season 
as a result of flooding in the monsoon season, 
which inundates low land paddy fields for 
prolonged periods. During these monsoonal 
floods, many households with lowland rice 
paddy field have adapted their livelihoods 
by catching fish and some aquatic plants. 
However, some households are still able to 
grow in wet season through the cultivation of 
a special seed variety that is tolerant to flood, 
while in the dry season cultivating tobacco 
plants and harvesting sedge for matt weaving. 
The three farmer champions in Wang Luang 
mainly rely on rainwater for rice cultivation, 
while some also draw waters from bore wells 
and public reservoirs to irrigate their farms. 
Box 2 summarises key concepts and practices 
of these Wang Luang climate champions. 

Box 2 Selected Wang Luang climate champions

Mr Somnuek Praisopa

In recent years, Mr Somnuek has experienced severe impacts from flooding. His 2 ha lowland rice paddy located next 
to the Young River has repeatedly been inundated since 2004 in the monsoon season. As a result of this flooding, 
Mr Somnuek had abandoned his farm as a swamp area; however, around five years ago he began to adapt to the 
impacts of flooding, attempting to redesign his paddy fields.

Mr Somnuek began by constructing a large pond (0.5 ha and 3m deep) to capture and store flood water for use 
during the dry season rice cultivation. He also built interconnected canals in his paddy field to ease the water logging 
from flooding and facilitate water flow from the fields. Further, he excavated his paddy fields to a depth of 1-2 m, 
with the aim of accumulating and trapping more nutrients from the flood waters. Mr Somnuek also rebuilt his paddy 
fields with a high to low gradient interconnected between the paddy plots, with the aim of being able to use a water 
pump in the dry season to pump pond water from the higher gradient at the pond edge down through the fields to 
the lower field level.
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In the dry season, Mr Somnuek grows rice in these paddy fields, cultivating a slow-growing rice variety at the deeper 
end of the paddy, and in the shallower areas, a normal or water sensitive rice variety. As a result of the nutrients 
gained from sunken humus from the flood waters which have improved his soil fertility, Mr Somnuek only needs 
to apply a very minimal amount of fertilizer to his rice paddy. In growing rice in the dry season with these adaptive 
measures, Mr Somnuek has been able to obtain a very high rice yield every year. Further, he planted eucalyptus trees 
and grasses on the paddy ridge, with the eucalypts grown for sale to the paper industry, and the ruzi grasses grown 
to sell as cattle fodder.

Mr Somnuek’s water storage pond has proved large enough to store a sufficient amount of water for dry season rice 
cultivation. In addition, he is able to catch various fish species from his inundated paddy, and in the dry season, fish 
retained in the pond are available for household consumption, or for sale to the local market. 

Mr Somnuek’s actions to redesign his paddy structure and alter his cultivation and schedule have enabled his 
household to adapt to the impacts of flooding to their rice paddy fields, turning the negative impacts of the flood 
into great opportunities for his household to generate income.
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Mr Sanguan Sinhathep

In adapting to the impacts of flooding, Mr Sanguan changed his primary livelihood base from on rice cultivation to 
fishing. Conversely to the experiences of Mr Somnuek’s household, Mr Sanguan’s 2.5 ha farmland is located on higher 
terrain and in recent years, has been subject to the impacts of drought, causing him to face water shortages on an 
almost yearly basis. As a result of these shortages, the rice yield obtained from his household’s rice paddy fields was 
only enough for family consumption, thus requiring an additional household income source. In order to improve the 
situation of his household, Mr Sanguan decided to shift to fishing in the Young River, going to the public wetlands to 
fish. As a result, Mr Sanguan has improved his income, now earning income of around THB100,000 per year. 

He also planted mixed fruit trees and vegetables near his family house, and began raising fish and frog in the water 
pond on his farmland, both of which are for household consumption, with the surplus sold to the local market.

Mr Sanguan has strengthened his skills as a fisherman, and has a sound understanding of fish behaviour and habits, 
water hydrology, and the importance of timing and water temperature, all of which have enabled him to easily and 
effectively catch a greater number of fish.

Mr Sanguan has overcome the impacts of climate extremes by successfully adapting his livelihood base from rice 
cultivation to a thriving fishing business.
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Mr Rob Haewnakorn

Similar to Mr Sanguan, Mr Rob’s paddy fields are located on higher terrain, and in recent years, his household has 
experienced water shortages in the dry season. As a result of these climate impacts, Mr Rob has reformed his farm 
water management through the construction of lined and earthen water canals that are interconnected with furrow 
irrigation across his 1.5 ha paddy field. 

Mr Rob utilizes all water sources available to him, storing rainwater, pumping water from the public reservoir into his 
canals, and accessing groundwater sources. In focusing on farm water management, Mr Rob’s household has been 
able to successfully grow rice in both the wet and dry seasons, thus improving his year-round yield.
Further, Mr Rob has planted standing trees and mixed vegetables on an area of 0.5 ha around his rice paddy. Using a 
similar system to that of a agroforestry system, he has been able to preserve a relatively high soil moisture content. 

Along the paddy ridge, Mr Rob has also planted a mix of 14 standing tree species, eight species of fruit trees and 26 
varieties of vegetables and herbs. Mr Rob also fishes in the public reservoir for his family. 

Mr Rob has successfully altered his farm practices and water management schemes to adapt to the impacts of 
uneven and uncertain rainfall patterns, which result in climate variability. In modifying his paddy fields from rice 
monocropping to an integrated farming system, Mr Rob has strengthened his household’s resilience to climate 
impacts and has been able to improve his income level.
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Building a climate database, GIS 
and hydrological models

A CCAI project informatics team from 
Rajamangala University of Technology Isan 
(RMUTI), Khon Kaen, has collated a wealth 
of climate related data and information for 
the Young sub-basin, and has archived this 
information as a database housed at both 
RMUTI and WDR Regional Office 4. This 
database consists of all available datasets on 
social and environment factors for the sub-
basin. 

The overall objective of this initiative is to 
accurately assess the risk and impact of climate 
change on the Young sub-basin. Key activities 
undertaken to date include:

•	 downscaling	data	 to	 local	 climate	data	
in order to create a climate model for the 
sub-basin by using the global circulation 
models (GCMs) from the Start-Southeast 
Asia START Regional Center in Bangkok; 

•	 collating	 meteorological	 data	 such	 as	
rainfall, temperature, evaporation and 

stream-flow, from relevant government 
agencies;

•	 using	 the	 Soil	 and	 Water	 Assessment	
Tool (SWAT) model to predict runoff data 
for the Young Sub-basin;

•	 applying	 the	 CROPWAT-CLIMWAT	
program to generate information on 
crop cultivation patterns in the Young 
Sub-basin; 

•	 assessing	 the	 climate	 risk	of	 the	Young	
Sub-basin by using predicted future 
climate scenarios.

Climate model

A general method of downscaling based 
on the GCMs Model (Figure 36) was used to 
obtain data for the Sub-basin. The RMUTI CCAI 
team applied the A2 and B2 type for building 
the statistical downscaling model. 

The regression results for both A2 and B2 
showed an increase of minimum temperature 
in the Young Sub-basin (Figure 37).
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Figure 37. Linear regression models and predicted change in temperature of the Young Sub-
basin 
 
Hydrological model 
 
The RMUTI team used the SWAT programme to create a hydrological model of the Young 
River (Figure 38). Data on precipitation, infiltration, surface run-off, evapo-transpiration, 
lateral flow and percolation were input into and processed by the program to create a model 
specific to the Young Sub-basin.  
 
The monthly run-off prediction for the Young main channel created by the SWAT model is 
illustrated in Figure 39. 
 

 
Figure 38. Schematic of hydrological model development using the SWAT  
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Hydrological model

The RMUTI team used the SWAT programme to 
create a hydrological model of the Young River 
(Figure 38). Data on precipitation, infiltration, 
surface run-off, evapo-transpiration, lateral 
flow and percolation were input into and 

processed by the program to create a model 
specific to the Young Sub-basin. 

The monthly run-off prediction for the Young 
main channel created by the SWAT model is 
illustrated in Figure 39.

Figure 38. Schematic of hydrological model development using the SWAT
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Figure 39. Monthly run-off in the Young main channel predicted by the SWAT  
 
Crop water requirement model 
 
The water requirements of rice crops were predicted using the CROPWAT 8.0 program of the 
Food and Agriculture Organization of the United Nations (FAO). The calculation of water 
requirements was based on soil properties, climate data and specific crop water requirement 
data.  
 
Based on the input data, CROPWAT indicates an irrigation schedule for different 
management conditions and calculates a schedule for water supply for varying crop patterns 
(Figure 40). Further, the CROPWAT 8.0 Program can also be used to evaluate farmers’ 
irrigation practices and to estimate the performance of crops in both rainfed and irrigated 
fields.  
 

 
Figure 40. Water requirements for irrigating 1 rai of jasmine rice (0.16 ha) created by 
CROPWAT 
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Crop water requirement model

The water requirements of rice crops were 
predicted using the CROPWAT 8.0 program 
of the Food and Agriculture Organization 
of the United Nations (FAO). The calculation 
of water requirements was based on soil 
properties, climate data and specific crop 
water requirement data. 

Figure 39. Monthly run-off in the Young main channel predicted by the SWAT

Figure 40. Water requirements for irrigating 1 rai of jasmine rice (0.16 ha) created by CROPWAT

Based on the input data, CROPWAT indicates an 
irrigation schedule for different management 
conditions and calculates a schedule for water 
supply for varying crop patterns (Figure 40). 
Further, the CROPWAT 8.0 Program can also be 
used to evaluate farmers’ irrigation practices 
and to estimate the performance of crops in 
both rainfed and irrigated fields. 
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GIS using Google Earth

The RMUTI CCAI project team considered that 
applying the professional GIS program may 
limit the use of geographic information by 
local, district and provincial governments as 
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GIS using Google Earth 
 
The RMUTI CCAI project team considered that applying the professional GIS program may 
limit the use of geographic information by local, district and provincial governments as well 
as by community groups. Accordingly, the team developed a simplified GIS modelling 
system using Google Earth (Figure 41), which enables users of different skill sets to manage 
and make changes on particular attributes for their specific purposes. 
 

 
Figure 41 GIS features of the Young Sub-basin using Google Earth 
 
Climate telemetering system 
 
The RMUTI team developed a low-cost climate telemetering system. This was a prototype 
assembled using basic climate data sensors, which collects information on rainfall, wind 
speed and direction, and temperature and humidity, and stores it in a data logger. Using solar 
power, data from the data-logger are then remotely sent to the main server at RMUTI via a 
General Packet Radio Service (GPRS) module Internet network. A transmitter consisting of 
a microcontroller reads data from the climate sensors; the data are then logged in the 
EEPROM and sent to the RMUTI computer server at set regular time intervals. A server 
computer was used to store the data sent from the four Young Sub-basin stations, which were 
then made available to users over the Internet. The data are displayed in a format data table, 
with line graphics to be compared with a time line.  
 
A diagram of the climate telemetering system for the Young sub-basin is shown in Figures 42 
and 43. 
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Climate telemetering system
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which collects information on rainfall, wind 
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Figure 42. Diagram showing a climate telemetering system 
 

 
 
Figure 43. Internet transmission system 
 
This telemetering prototype was installed and tested with a DC supply from solar cell panels, 
with energy stored in a battery that is able to continuing energy supply more than five days 
without direct sunlight. Key components of the climate telemetering station are shown in 
Figure 44. The data transmitted from the climate telemetering stations, as shown in Figure 45, 
are then converted into tables, graphics and trend analysis.  
 
Four climate telemetering stations have been already installed in the Young Sub-Basin as part 
of the CCAI project, the locations of which are shown in Figure 46.  
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Figure 44. Components of climate telemetering station

Figure 45. Transmitted data reading
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Figure 46. Location of the installed climate telemetering stations 
 

Figure 46. Location of the installed climate telemetering stations
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