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Abstract 

Agriculture, a major component of Chiang Mai's economy, has undeniably been the sector 

hardest hit by recent droughts in the region.  With worsening climate change, rice farmers are 

increasingly becoming more reliant on the Government to mitigate the effects of drought.  

 

This study builds on existing literature that enhancing access to information on drought 

patterns is crucial to building resilience in the agricultural sector.  Through qualitative studies 

conducted amongst rice farmers, village heads and government authorities, access to such 

information was identified as a key issue in Chiang Mai.   

 

For this reason, the study proposes a collaboration with the Hydro and Agro Informatics 

Institute (HAII), a government agency in Thailand that supports agricultural and water 

resource management.  The agency manages the Thailand component of the global Flood and 

Drought Portal, which provides real-time information on drought patterns.  Originally 

developed by an international consortium, the portal is managed by HAII in Thailand.  It 

enables stakeholders to compile information from models, indicators and existing planning 

approaches and develop robust planning scenarios.   

 

The proposed project will promote greater subscription to the portal at the grassroots level 

through training of community-based organizations and farmers.  At the same time, user 

feedback from farmers will refine the tool for use in the field.  In the longer-term, the scope 

of the portal can be expanded to include local and international best practices facilitating 

ground-up efforts and cross-learning amongst farmers of Chiang Mai, enabling them to 

remain resilient in face of worsening drought periods. 
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1. Context, Background and Problem Identification 

Despite its transition to an industrialized economy, Thailand remains heavily invested in 

agriculture. Total food exports account for approximately 23% of its GDP (Thailand Board of 

Investment, 2016), making it one of the few net exporters of food in Asia and one of the 

world’s largest exporters of rice (Pattanapant and Shivakoti, 2013). According to Thailand’s 

Labour Force Survey, 32.8% of the labour force is involved in agriculture (National 

Statistical Office, 2016). Chiang Mai, the country’s second largest city, is one of the 

country’s major sources of agriculture products (Pattanapant and Shivakoti, 2013).  

 

And, yet, the agriculture sector remains vulnerable to acute meteorological events. For 

instance, Chiang Mai Province experienced severe droughts in 2012 and 2016, with the 2012 

drought impacting 30,000 rai of crops and over 60,000 households (Government of Thailand, 

2012). The Thailand Central Government has since enacted a number of disaster mitigation 

measures, including a Master Plan on Water Resource Management (Strategic Committee for 

Water Resource Management, 2012). However, these policies fall short of true climate 

change preparedness as the governing structures put in place do not have active civic 

participation, making progress on Sustainable Development Goal 13: Climate Action 

difficult. 

 

Timely and relevant information is crucial for agriculture, but farmers often do not have the 

information they need to anticipate challenges. This is especially evident in irrigation 

systems. Throughout Thailand, the Royal Irrigation Department manages the distribution of 

water to farmlands. The department determines the amount of reservoir water to release based 

on forecasts, water measurement data, and crop-related information from farmers. Farmers 

are not included in this decision-making process and are often not notified of their allocation 
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until close to planting season. Without adequate prior information regarding their water 

allocation, farmers are not able to make optimal decisions regarding the type of seed to use, 

amount of land to cultivate, and whether to plan for an off-season crop. Typically, rice 

farmers also seek information on weather patterns, changes in soil conditions, pest epidemics, 

and seasonal plant diseases (Sangbuapuan and Guha, 2016).   

 

2. Objective of the Study 

This study aims to identify the best approach to building the drought resilience of rice 

farmers in Chiang Mai Province. In particular, we look at ways in which drought’s impact on 

agricultural livelihoods can be minimized. Our analysis reveals that access to drought 

information is a key issue in climate change preparedness. Thus, we propose leveraging 

information communication technology (ICT) to improve communities’ ability to gather and 

disseminate drought information.  

 

3. Literature Review 

Drought is a climatologically natural disaster caused by a deficit in rainfall1. It ranks fourth in 

terms of weather-related economic impacts, causing billions of dollars in losses worldwide 

every year. The severity of economic impacts depends on the duration of the drought and can 

be worsened by high air temperatures, high rates of evapotranspiration, heat-waves, and 

human activities (Bubeck et al., 2011). Beyond direct economic impacts, drought can threaten 

ecosystems, drinking water supplies, and even fluctuate food prices. Figure 1 shows the 

breakdown of economic damage based on disaster type. 

 

 

                                                            
1 Please refer to Annex A ‐ Causes and Consequences of Drought 



PP5804	‐	Governance	Study	Project	‐	Ministerial	Brief	

 

9 | P a g e  
 

 

Figure 1: Breakdown of recorded economic damage by disaster type (USD, 1995-2015) 

 

Looking at figure 2, the most vulnerable sectors to drought are agriculture and food security 

as well as water resources. 

 

Source: After Lulian Florin Vladu, UNFCCC, 2006 

Figure 2: Vulnerability to Drought 

 

Although it may be difficult to prevent drought, communities’ exposure, vulnerability and 

risks can be minimized through mitigation measures.  Figure 3 shows the various approaches 

to enhance drought resilience2. 

                                                            
2 Please refer to Annex B ‐ Detailed illustration of approaches to managing Drought Resilience 
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Figure 3: Approaches to Managing Drought Resilience 

 

3.1 Best Practices 

Drought has affected many countries in the last decade and Asia suffers the brunt of the 

world’s natural disasters. Between 2005 and 2014, eight out of ten countries with the most 

number of disasters came from Asia (UNISDR, 2015). Governments are working to reduce 

risk of more severe and frequent drought conditions by investing in both structural and non-

structural measures. Countries like Afghanistan, India, and South Africa facing long-term 

drought have come up with effective strategies to minimize and mitigate its impact. 

 

3.1.1 Afghanistan 

Afghanistan has faced several seasons of drought, the longest stretch occurring between 1995 

and 2001. These periods have badly affected agriculture, which contributes 31% to the 

country’s GDP and on which approximately 85% of Afghans depend on for their livelihoods 

(USDS, 2010). Since 2000, 6.5 million people have been affected, with extreme droughts 

causing  agricultural losses of ~$3 billion and severe food shortages countrywide (Palma, 
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2017). The Government in response undertook several structural and non-structural measures 

to respond to the situation.  

 

Structural measures include employing water resource management to enhance supply and 

improve demand, with specific focus on irrigation restoration and development (World Bank, 

2017). Afghanistan has started constructing 22 small and medium dams (Shirzad & Nusrat, 

2018) to increase water storage capacity, ground water recharge, and small-scale water 

collection and transfers. Traditional irrigation systems (aqueduct and canals) have been 

revitalized and modern irrigation system introduced in affected areas.  

 

Simultaneously, non-structural measures such as adjusting legal and institutional frameworks 

have been undertaken. Transitioning to less water-demanding crops and cropping systems, 

conducting research on drought-tolerant plant varieties, and adjusting cropping calendars are 

some noteworthy measures. 

 

An important recent development was the launch of a US$71 million climate change 

adaptation portal by UNDP Afghanistan to improve the drought resilience of selected 

communities (UNDP, 2017). The program aimed to improve decision-making by deploying 

community-based early warning systems, supporting climate-resilient livelihood strategies, 

and strengthening institutional capacity. Such measures enabled the integration of climate 

risks and opportunities into national and provincial plans, budgets, and policies.  

 

In addition, the Ministry of Rural Rehabilitation and Development has started research on 

information centres for farmers that will provide timely and updated information on crop 
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diversification, crop rotation, pest management, modern irrigation system and other relevant 

agriculture advice (MRRD, 2018).  

  

3.1.2 India 

Agriculture is the biggest sector in India where 70% of the population is directly or indirectly 

dependent on this sector for their livelihood (Roy et al., 2011).  More than 55% farmers in 

India depend on rainfall for raising crops (Aijaz, 2013) and around 68% of the country is 

drought-prone (Nandakumar, 2009).  Unfortunately, droughts are a frequent occurrence in 

India.  Prolonged breaks, late onset, and early withdrawal of the monsoon causes droughts 

that badly affect crop production (Nandakumar, 2009). 

 

The Indian Government has adopted many drought management mechanisms and strategies 

including institutional mechanisms, employment generation, social welfare practices, central 

and state government support, and early warning systems (Gupta et al. 2011).  Figure 4 shows 

India’s drought management cycle.  

 

Figure 4: Drought Management Cycle in India (Gupta et al. 2011, Sharma 2004) 
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In addition, the Government uses technology to prevent, monitor, and mitigate drought, 

including satellite technology, remote sensing, and information and communications 

technology (ICT) (Jiwan, 2012).  The provision of early warning systems and drought 

information via mobile phones have been shown to help drought-affected areas.  Audio and 

video conferencing, websites, radio, and television are other channels through which 

information is delivered (Lavanya et al. 2010).  

 

3.1.3 South Africa 

Drought is one of the main deterrents for crop and livestock production in South Africa and   

its socio-economic impacts of droughts tend to be severe (Water Research Commission, 

2016).  Thus, the country takes a proactive approach to drought preparation and mitigation, 

focusing mainly on water management practices and reducing water shortages.  These 

strategies consist of short-term actions that focus on utilizing the existing infrastructure and 

management policy framework, and long-term actions which reduce the vulnerability of the 

water-supply system (including institutional capacity-building).  

 

Most of the drought mitigation and adaption activities are aimed at reducing the effect of 

water shortage before, during, and after drought.  Moreover, South Africa considers water 

storage infrastructure (natural wetlands, in-field rainwater harvesting, groundwater, ponds 

and tanks, and reservoirs) as indispensable mitigation and adaptation tools for drought and 

climate change.  Evaporation control methods, such as conservation farming, drip irrigation, 

and levelling of fields, are also promoted as these are the most economical and affordable for 

resource-poor farmers.   
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3.2 Drought Mitigation in Thailand 

 

3.2.1 Current Measures 

Thailand has attempted a range of ex-post measures, including emergency funds, subsidies, 

provision of water pumps, water distribution to those outside irrigation zones, daily water 

delivery, cloud seeding, and provision of dietary necessities like eggs and oil at lower prices.  

However, these measures were inadequate in combating the effects of drought (Government 

of Thailand, 2012).  To reduce non-essential water usage during droughts, the Government 

asked farmers to delay or reduce rice production, stop off-season rice cropping, and ration 

water usage (Ghosh, 2015; Tanakasempipat, 2016).  

 

Ex-ante measures range from national farming initiatives (e.g. Smart Farming Policy with 

training and support for sustainable farming, and through which authorities have found that 

farmers are unaware of weather information) (Saengpassa, 2017) and provision of irrigation 

systems to drought-related agricultural research (e.g. drought-tolerant rice varieties) and 

reforming farming practices (e.g. permaculture, organic farming, establishing ponds) 3 

(Haefele et al. 2014; Jongdee et al. 2006). 

 

Despite the aforementioned efforts, the effectiveness of drought mitigation measures remains 

questionable.  Government initiatives on sustainable farming are a long way from target.  

Education and training programs are key to this, but they have so far been limited to small 

segments of the farming community.  Moreover, farmers lack sufficient up-to-date 

information on how to improve crop management.  Thus, measures to tackle drought are at 

                                                            
3 Please refer to Annex C ‐ Detailed illustration of Ex‐Post and Ex‐Ante Measures undertaken in Thailand 
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best tactical and do not develop the farmers’—and in turn the Province's—resilience to 

drought.  

 

3.2.2 Research on Alternative Approaches 

Studies have shown that locally based centres for information and research are an effective 

way to build resilience.  A recent study with rice farmers in Thailand concluded that 

proximity to a Rice Research Centre determined the extent to which farm households used 

agricultural information, and this effect was more pronounced for smaller farms over medium 

and large ones.  Such institutions are thus, important sources of innovation, skills, and 

technologies (Aonngernthayakorn and Pongquan, 2016).  

 

A pilot study to explore the effectiveness of installing information kiosks at these centres 

found that farmers who frequented centres with an information kiosk showed a significant 

improvement in skill and knowledge level compared to a centre that did not have one 

(Sangbuapuan and Guha, 2016).  The findings of this study support research in India and 

Africa that ICT tools enhance agricultural knowledge, satisfaction with government services, 

participation in the local community, and farming productivity (Sangbuapuan and Guha, 

2016). 

 

Systems that promote knowledge sharing have also shown promising results.  A study on 

water-sharing in Chiang Rai muang fai communities, which practice traditional weir-based 

irrigation, found that the system allowed a large number of farmers from diverse backgrounds 

to communicate effectively and adapt to new circumstances in times of scarcity.  They were 

able to leverage on socio-technical information to maximize the total benefit, so that all 

members obtain a proportionately larger share (Ounvichit, 2010). 
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4. Research Methodology 

In order to develop a recommendation to mitigate the long-term effects of drought on rice 

farming, this study drew on a range of primary and secondary sources.  On the part of 

primary resources, on-site interviews were conducted with a diverse pool of stakeholders 

comprising of farmers, village leaders, administrators, and academics.  International best 

practices were derived from an extensive literature review.  Policy options were then distilled 

from the key findings of the study.  

 

5. Findings 

 

5.1 Stakeholder Interviews4 

 

5.1.1 Rice Farmers5 

Interviews with rice farmers in San Pa Tong, a district of Chiang Mai Province, revealed a 

strong reliance on Government and the vagaries of nature.  Stated drought mitigation 

measures focused on the use of the national irrigation system and the limited adoption of 

drought-resistant (but less tasty) rice varieties provided by Government-funded agricultural 

research centres.  As a result of their dependence on the former, farms located closer to the 

irrigation system are less impacted by drought.  Otherwise, farmers simply wait for rains to 

come.  The farmers portrayed a sense of helplessness in the face of climate change, with little 

confidence in the Government’s ability to deal with the issue in the long-run.  The 

community has taken steps to diversify farmers’ sources of livelihood, such as the local 

                                                            
4 Please refer to Annex D ‐ Detailed Accounts of Stakeholder Interviews 
5 Please refer to Annex E ‐ Interview Transcripts with Rice Farmers 
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cooperative’s mushroom farming business, which also requires significantly less water than 

rice farming. 

 

5.1.2 Village Chief 

The Village Chief confirmed the community’s dependence on government to tackle drought 

and expressed some displeasure with the execution of the irrigation scheme (e.g. water 

pricing and allocation), which the community does raise at their annual conference with 

authorities.  There is also a perception that the government does not take on board their 

views, exemplified by the lack of response to farmers’ negative feedback on the agricultural 

technology produced at the Research Centre. 

 

5.1.3 Hydro and Agro Informatics Institute (HAII) 

The Hydro and Agro Informatics Institute (HAII) is a research institute and responsible for 

the National Hydroinformatics and Climate Data Centre established by the Ministry of 

Science and Technology in 2009.  The institute has developed ICT tools such as the 

ThaiWater mobile app6 and are collaborators with the Flood and Drought Portal, a project 

established by the Global Environment Facility (GEF), United Nations Environment Program 

(UNEP), DHI, and the International Water Association (IWA)7.  

 

HAII is a key stakeholder for the Chao Phraya river basin project, one of three international 

pilot sites.  They have disseminated the portal to local users but see the need to expand 

nationally and put the tools directly in the hands of farmers in the future. 

 

                                                            
6 Please refer to Annex F ‐ Screenshot Images of ThaiWater Mobile App 
7 Please refer to Annex G ‐ Screenshot Images of Flood and Drought Portal 
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5.2 Stakeholder Analysis8 

An analysis of stakeholders—rice farmers, agricultural cooperatives, HAII, and 

Government—underscored that drought resilience is crucial to all parties but in different 

ways (e.g. economic and social benefits from a Government viewpoint, financing from 

HAII’s perspective).  Of particular note is that rice farmers, those who will be most impacted, 

will need the most assistance to make their voices heard.  Even though they are the final 

beneficiary of drought mitigation efforts, their influence over drought measures is low.  Yet, 

their engagement will be crucial to the success of any project.   

 

5.3 Main Findings: Policy Options 

 

5.3.1 Access to Data 

Water is a critical input for rice farming.  The availability of water greatly affects the 

cultivation process.  Rice farmers need information about the availability of water to make 

decisions, such as the optimal rice variety to use, the appropriate time to plant and apply 

fertilizer, and whether or not to plan for a bumper crop. 

 

However, the study reveals that Chiang Mai’s rice farmers do not have adequate access to 

such information.  Local Government departments do provide information and alerts but the 

content and timing of such communication remains limited.  A more reliable channel to 

provide farmers with real-time data is needed. 

 

One possible solution is to leverage on ICT tools to give farmers direct access to information.  

HAII has already rolled out the Flood and Drought Portal and ThaiWater app, which could 

                                                            
8 Please refer to Annex H ‐ Detailed illustration of Stakeholder Analysis 
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provide up-to-the-minute data on weather patterns and drought forecasting.  This information, 

together with the weather forecast information by the Thai Meteorological Department, can 

be used to generate real-time drought reports for farmers. 

 

ICT tools have obvious advantages due to their transmission speed and relative low cost.  

However, the role of governmental agencies should not be ignored, because farmers, 

especially the aged cohort may have difficulties utilizing Smartphone. 

 

5.3.2 Education and Outreach 

Education for farmers on drought is essential and urgent.  This study found that rice farmers 

in Chiang Mai do not consider drought an actionable problem, despite its impact on their 

livelihood during recent years.  Thus, greater awareness of drought mitigation methods, such 

as the availability of drought-resistant rice varieties, water-saving technologies, and adjusting 

cultivation schedules, is also needed.  Government agencies and universities do provide 

agricultural education programs but are limited in their reach.  

 

5.3.3 Water Management 

Improving water management includes the following aspects: 

 

5.3.3.1 Increase the Water Supply 

Measures in this category include building new dams and reservoirs to store water for future 

use.  Chiang Mai has abundant rainfall, which makes more dams and reservoirs possible and 

practical.  However, this solution has obvious limitations.  Firstly, building dams and 

reservoirs requires huge capital investment, which may exceed the financial capacity of the 

Government.  Secondly, it is becoming more and more difficult to find the space needed for 
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large-scale infrastructure.  Thirdly, the growth of water supply may not keep pace with the 

expansion of water demand, because of the province’s fast-paced economic and population 

growth. 

 

5.3.3.2 Increase Irrigation Efficiency 

Chiang Mai’s irrigation canals are not paved; thus, a lot of water seeps into the ground during 

transmission. Though this replenishes groundwater, it reduces the amount of irrigation water 

available. Paving the water canals is an option to reduce loss, but further investigation is 

needed on the cost-effectiveness of this approach. Other water-saving methods, such as 

humid irrigation and shallow-wet irrigation technologies, can also significantly reduce water 

consumption.  

 

6. Recommendations and Limitations 

 

6.1 Improving Access to Information through ICT 

While infrastructure upgrades can greatly assist drought mitigation efforts, local 

Governments often do not have the budget for such investments.  Instead, studies show that 

improving information access and farmers’ knowledge of water management techniques can 

be cost-effective methods for strengthening drought resilience.  

 

Furthermore, technology can be used to deliver information faster and more contextualized to 

the person’s needs.  Thailand as a nation already tops global rankings for time spent on the 

internet, including mobile internet (Leesa-Nguansuk, 2018).  ICT constitutes an important 

role in the plans of Ministry of Agriculture and Cooperatives: its Rice Department has a ICT 

Master Plan (2014-2018) (Sangbuapuan and Guha, 2016) and its Cooperative Auditing 
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Department aims to achieve “Digital All” status by 2020-2021 (Cooperative Auditing 

Department, 2016).  In its ICT plans, the Rice Department divides farmers into three 

categories: Smart, Professional, and Seed Farmers.  Smart Farmers are capable of high 

productivity and sustainable practices, and will be tasked with transferring ICT know-how to 

Professional Farmers (Sangbuapuan and Guha, 2016).  

 

6.2 Project Proposal910 

To aid the delivery of timely, drought-relevant information to farmers, we propose a two-year 

pilot project that trains Smart Farmers on HAII’s existing digital tools, starting with the Flood 

and Drought Portal (FDP) and ThaiWater app.  Furthermore, the project will conduct focus 

group discussions to gather feedback on the features necessary to make drought information 

accessible to farmers, for both the existing portal and a possible mobile version.  Individual 

farmers are more likely to have a Smartphone than a computer and fixed internet line.  At the 

end of 2009, the mobile penetration rate was 98.58%, while fixed telephony and Internet 

penetration rates were 11.12% and 25.80%, respectively (NTC, 2010).  

 

The project will collaborate with five agricultural cooperatives for the pilot; each cooperative 

will identify five Smart Farmers to be master trainers. Thailand currently has 3,671 

agricultural cooperatives with more than 6.5 million individual members (Cooperative 

Auditing Department, 2016), 39 of which are in Chiang Mai (Multidisciplinary Academic 

Conference on Economics, Management and Marketing, 2016).  They are influential in their 

communities as they offer support to farmers, such as credit and savings products, provision 

of agricultural equipment and inputs, and assistance with market entry.  If this approach 

                                                            
9 Please refer to Annex I ‐ Theory of Change 
10 Please refer to Annex J ‐ Project Budget 
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proves to be successful, there is enormous potential for scalability through the national 

cooperative network. 

 

Along with providing much-needed information, an objective of the program is to empower 

agricultural communities to be informed consumers of data.  There is currently no source of 

customized timely information for farmers.  The FDP has the potential to act as this central 

source, but it is currently geared towards technical experts.  By involving end-users and 

collaborating with HAII on the development of the website’s features and a proposed mobile 

version, drought information will become increasingly accessible to farmers.  Peer-to-peer 

knowledge sharing sessions will also change mindsets regarding the futility of mitigating the 

impact of drought. 

 

The proposed project comprises of the following components: 

 

 

 

 

 

 

 

 

 

 

 

 



PP5804	‐	Governance	Study	Project	‐	Ministerial	Brief	

 

23 | P a g e  
 

Activity Details Description 

Year One 

Focus groups with Smart 
Farmers 

Participants: Five Smart Farmers 
from Five cooperatives 
 
Duration: Two days 

Feedback from farmers regarding 
usability features and data desired 
of the portal and app will be 
solicited at the beginning of the 
project. 

Website updates and app 
development 

Participants: DHI, manager of the 
international FDP project, and 
HAII 
 
Duration: Six months 

Focus group findings to inform 
upgrades to the FDP and 
development of mobile app 
version. 

Technology upgrades 

Participants: Five agricultural 
cooperatives 
 
Duration: Three months 

While some cooperatives have 
centres at which they host 
educational programs and run 
businesses that sustain their 
activities, additional infrastructure 
might be needed for this project. A 
survey of the IT capability of the 
participating cooperatives will be 
conducted and budget will be 
allocated for the purchase of up-to-
date computers, internet 
connection, and other necessary 
equipment. 

Training of trainers 
Participants: 25 Smart Farmers 
 
Duration: Five days 

Representatives from participating 
cooperatives will be trained on 
basic data collection and analysis 
skills, use of the HAII tools, and 
how to interpret the data. 

Year Two11 

Community-based trainings 

Participants: 25 farmers at each 
cooperative community 
 
Duration: multiple sessions across 
five months 
 

Smart Farmers will train 
Professional Farmers on basic ICT 
skills, use of the HAII tools, and 
how to apply the information to 
farming practices. 

Knowledge sharing 

Participants: 25 Smart Farmers and 
125 Professional Farmers 
 
 
Duration: multiple sessions across 
nine months 
 

Educational programs will be 
hosted so that farmers can learn the 
latest research-based findings on 
drought mitigation and share 
knowledge amongst peers 
regarding effective methods. 
Partnerships with government 
agencies such as the Chiang Mai 
Provincial Agriculture and 
Cooperatives Office and Chiang 
Mai Agricultural Extension Office, 
and universities like Chiang Mai 
and Mae Jo Universities, which 
already conduct training, could 
facilitate this component. 

 

Table 1: Project Proposal Outline 

                                                            
11 Phase two of the project could involve the launch and training of the mobile app version of the FDP. 
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Figure 5: Project Timeline 

 

6.3 Limitations 

 

6.3.1 Infrastructural Constraints 

Agriculture cooperatives will vary widely in terms of their infrastructure level.  Some may 

have offices, computer, and internet access, while some may not have any of these.  In the 

pilot project phase, priority will be given to cooperatives with adequate facilities.  

 

Another form of infrastructure constraint is information technology.  A National Statistical 

Office study in 2012 found that only 26.9% of Thailand’s rural population had an internet 

subscription (Srinuan, Srinuan and Bohlin, 2012).  This is another factor that must be taken 

into account when choosing pilot project sites. 

 

6.3.2 Technical Capability 

Although farmers may have a sophisticated grasp of meteorological phenomena, technical 

capacity might be low.  Thus, the program should include basic training on technical 

concepts.  The knowledge sharing sessions will also improve farmers’ knowledge in this area. 
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6.3.3 Sustainability and Scalability 

The more information the FDP has, the more powerful it will be as a drought mitigation tool.  

Attracting as many users as possible is critical to its success.  Expanding awareness and 

adoption of the portal in the agricultural sector – through partnerships with other Government 

agencies, agricultural organizations, and the like – will need to be a focus in the next phase of 

the project.  And, as mentioned, leveraging the national network of agriculture cooperatives 

will help achieve this aim.  

 

There must also be adequate support from the portal’s owners in order to keep it alive and 

keep up with necessary maintenance and technical updates. 

 

7. Conclusion 

Following the catastrophic floods that deluged central Thailand in 2011, the government took 

important steps to bolster its disaster mitigation plans.  Building resiliency in the face of 

increasingly severe and unpredictable weather patterns, however, will require long-term 

commitment on the part of local Governments.  This project proposes that access to 

information is a critical component of any effort to build climate change resiliency and steps 

should be taken to strengthen communication channels between Government agencies, 

community-based organizations, and citizens. 
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Annex A 

Causes and Consequences of Drought 

 

Causes of Drought 

Literature has attributed the presence of five different types of droughts namely the 

Meteorological, Agricultural, Hydrological, Socio-Economic and Ecological forms caused by 

a combination of physical and human forces (National Drought Mitigation Centre, 2018).  

Despite abound literature on diverging perspectives of drought, a common thread weaves the 

different forms together.  Simply put, droughts occur as a result of water shortage at any 

prolonged period of time. 

 

However, the precursor factors pronouncing a shortage of water under different forms of 

droughts vary, shedding an innate perspective onto the drought situation.  Climate change 

precipitates a seasonal drought termed as the Meteorological drought.  The impact of water 

shortage as realized by farmers in terms of degrading atmospheric and soil moisture is the 

industry-wide Agricultural drought.  Prolonged Meteorological and Agricultural droughts are 

framed as Hydrological droughts.  Often construed as a by-product of inefficient markets 

where demand for water exceeds that of the supply, Socio-Economic Droughts arrive.  

Finally, Ecological droughts are a sign of insufficient water supplies, natural and man-made. 

 

After Thailand was impacted by drought, its drought monitoring system initially looked at 

agriculture drought because the economy of the country as the biggest exporter of rice was 

badly.  However, later on they also started monitoring the other drought trends using data 

from various Earth observing satellites.  A Standardized Precipitation Index (SPI) was used in 

monitoring meteorological drought, the Stream-Flow Drought Index (SDI) was used in 

monitoring hydrological drought, and the Scaled Drought Condition Index (SDCI) was used 
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in monitoring agricultural drought.  The monitoring results revealed that all three droughts 

are evident in Thailand.  

 

Farmers as the primary beneficiaries in Thailand are mostly concerned with agricultural and 

hydrological droughts because they need soil moisture and irrigation water for their crop 

production.  For Chiang Mai, the study focused on addressing the effects of Agricultural 

droughts as farmers constitute the primary beneficiaries.  It also shed light on mitigating the 

effects of Socio-Economic and Ecological Droughts. 

 

Consequences of Droughts 

Generally, literature has two approaches to outlining the consequences of droughts: sector or 

time-bound (USGS California Water Science Centre, 2018).  Combined, both these 

approaches are likely to fabricate a focus-oriented outlook onto the severity and urgency of 

some consequences over others.  Social, economic and environmental consequences should 

be explored in terms of short and long-term horizons. 

 

The social front overlooks the individual and his family, especially the farming community 

(National Drought Policy Commission Report, 2018, p. 3).  While lack of water affects 

agricultural produce, it consequentially affects the livelihood of farmers both in terms of 

economic well-being and food security, thus, their quality of life.  Over time, an aggravating 

multiplier effect sets in exploitive. 

 

On the economic front, water-borne industries are likely to strain their profits (National 

Drought Mitigation Centre, 2018).  While agriculture is one such industry, its impact is 

severe especially, if it is commercial-driven.  Also, the extent of share constituted by the 
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affected industries in the economy matters.  For diversifying economies, such consequences 

can be managed well.   

 

A key proponent of the drought narrative, the environmental effects are the most detrimental 

in the long run (Food and Agriculture Organization of the United Nations).  Quiet in the short 

run, desertification, loss of biodiversity, depleting water resources and many other similar 

environmental outcomes enable deep-rooted negative externalities for both society and 

economy.  Thus, environmental impacts are everlasting. 
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Annex B 

Detailed Illustration of Approaches to Managing Drought Resilience 

 

Figure 6: Detailed Illustration of Approaches to Managing Drought Resilience 
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Annex C 

Detailed Illustration of Ex-Post and Ex-Ante Measures undertaken in Thailand 

 

Government Structure and Measures to Deal with Drought 

As a system, the main agencies concerned are the Thai Meteorological Department, 

Department of Royal Irrigation, Department of Land Development and Department of 

Agricultural Extension, Department of Water Resources, Department of Groundwater 

Resources, Department of Disaster prevention and Mitigation, Provincial Office, District 

Office, Local Administration Authority and Bangkok Metropolitan Authority.  They 

collaborate to conduct drought risk assessment, verify / update / prepare drought hazard 

mapping of drought and prepared water sources map, mobilize human resource and 

equipment for drought, develop drought database and GIS System, develop drought 

monitoring and forecasting system, promote and raise public awareness and review lesson 

learnt from each episode of drought (Mapraneat 2014, Department of Disaster Prevention and 

Mitigation 2016). 

 

During drought, the Provincial Emergency Operation Centre (EOC) chaired by the provincial 

Governor, commands all relevant agencies for tactical operations, and ex-post, survey and 

prepare list of people who will get compensation, conduct livelihood and occupation 

rehabilitation and the local administration authorities will provide initial assistance.  

 

National Farming Initiatives  

The Government has also devoted effort to promote sustainable farming.  The Agriculture 

and Cooperatives ministry has a Smart Farming Policy to produce ‘smart farmers’ for 

Thailand.  Training and education trips (Thailand, overseas) are some of the grooming 
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activities.  The authorities recognize that farmers in general are still adopting inappropriate 

and unsustainable practices like overusing fertilizers, with little awareness of weather 

information and environmental impacts of their farming activities.  In promoting the new 

theory of agriculture and sustainable agricultural systems, the ministry still has a long way to 

go (100,000 farmers covered; target: 234,893) (Saengpassa, 2017).  Separately, the Institute 

for Sustainable Agricultural Communities (ISAC) has also been encouraging sustainable 

agriculture, with a focus on organic farming, since its establishment in 1991.  The target 

(National Plan for Organic Farming) is to have 1.3 million rai dedicated to organic farming 

by 2021, with 40% of organic produce reserved for domestic consumption (Stuart & 

Werayutwattana 2017). 

 

Irrigation Systems  

At a participatory farmer-managed irrigation system in the rice-growing districts of Doi Saket 

and Mae On (Chiang Mai), farmers’ active participation in the system operations was key to 

equitable water allocation (farmers’ demands / concerns addressed) (Kosanlawit, Saowalak, 

Peeyush, Ganesh 2017).  Another self-managed irrigation system is the Chaisombat Muang 

Fai irrigation group in Chiang Rai Province.  Its successful operations can be attributed to the 

Muang Fai managers adopting a holistic perspective of water needs and prevention of crop 

failure for the entire community, mechanisms for two-way communications among farmers to 

facilitate consensus and constant updates and exploitation of socio-technical information to 

optimize and maximise water sharing (Ounvichit 2010). 

 

Farming Practices  

In Chiang Mai Province, some farmers have been experimenting with different ways to cope 

with drought, with most focusing on permaculture, i.e. crop rotation, crop diversity, planting 
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trees to provide shade and protect the soil and organic farming.  Many also use their farms as 

training ground to influence others to adopt their ways.  An example is Pun Pun (Creative 

Chiang Mai 2018), a small organic farm founded in 2003 that promotes the collection, 

propagation and exchange of indigenous and rare seed varieties.  Pun Pun also runs 

workshops in Thai and English to share knowledge on organic gardening.  

 

Other strategies include establishing village and farm ponds (Haefele et al. 2014), using 

drought tolerant rice varieties (Jongdee et al. 2006) and ploughing the field many times to 

make the soil muddy to form a hardpan to prevent water loss by percolation to the subsoil 

(Marten, 1986).  Nevertheless, farmers still tend to be handicapped in reacting to drought 

situations.  Besides delaying cropping when rains arrive late, farmers have little flexibility in 

tactically adjusting rice cropping and mostly adopt the standard practices (Pandey et al. 

2006).  
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Annex D 

Detailed Accounts of Stakeholder Interviews 

 

Overview of interviews 

We conducted our interviews at San Pa Tong district – One Village Chief and two rice 

farmers.  There is a Government-funded agricultural research centre that counts rice research 

as one of its areas.  An interview with the Centre’s Head would have been useful; 

unfortunately, they were unable to receive us on the day of our field trip.  We also 

interviewed Dr. Sutat Weesakul, Director of Hydro and Agro Informatics Institute (HAII), a 

Government agency in Thailand.  HAII supports agricultural and water resource management 

and manages a Flood and Drought Portal that provides real-time information on drought 

patterns.   

  

A. Interview Results (Rice Farmers) 

 

Profile of Farmers 

Both are in their 60s with rice fields of about 8 Rais each. One plants only rice while 

the other also has a three Rai longan garden (20 trees). 

 

Farming practices 

Research centres have provided farmers with drought-resistant rice.  Given that that rice 

does not taste as good as the normal variety, farmers are generally reluctant to use 

them.  Only two rice farmers in the district experimented with the drought-resistant 

rice, one of whom we interviewed.  Even then, the interviewed farmer shared that he 

only uses the drought-resistant rice during winter season, and regardless of whether 
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there is drought.  The other farmer interviewed simply use normal seed and practise 

mono-cropping.  He has not changed his practices despite the drought. 

 

Droughts and their impact 

The farmers experienced droughts in 2014 and 2015 and farmers have adjusted their 

planting.  Given that droughts typically come in March and last till May, farmers carry 

out the harvest from June to October.   

 

Proximity to the irrigation system is key.  For one of the farmers whose farm is located 

near the irrigation system, 70-80% of his land is cultivatable during periods of drought 

and he can attain six to eight tons compared to 12-13 tons (keeps one ton for family and 

sells the rest) in non-drought years.  In contrast, the other farmer, who does not have 

irrigated land, is severely affected during drought.  He tries to obtain water from the 

irrigation system by using tractors to push the water to his farm and even then, only 40-

60% of his rice land and 20% of his longan garden is cultivable and his land has since 

dried up.  Rice yield drops from 6.5 tons during normal years to three tons while longan 

yields drops from three to one ton. 

 

Mitigation 

Use of the government irrigation system is key for rice farming when rains are late or 

come in reduced amounts.  While one of the farmers wish for a well to supplement 

water resources, the high cost involved renders this a non-option.  For domestic usage, 

farmers rely on groundwater. 
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Other forms of assistance 

The farmer with a longan garden loaned from the cooperative funds managed by the 

society for farmers when his income was severely affected by drought (given 

significant reductions in rice and longan yields).  About 25,000 baht per family was 

given as loans at a low interest rate.  Nevertheless, the amount was insufficient for both 

household and farming needs. 

 

The rice policy where government purchases rice from farmers at a fix price helped the 

rice farmers though this has been removed (resulting in lowered rice prices). 

 

General sentiment 

The farmers came across as being helpless and resigned to their fate in the face of 

climate change.  Quitting farming is their only option.  This attitude could be attributed 

to their ages (one of them also referred to the lack of education for other jobs).  Both 

lacked confidence in the future, with one putting his hopes on nature (rains) while the 

other also displayed a lack of confidence in the Government, saying that the 

Government seems to have no idea and has even asked them to stop farming at times. 

 

Community-driven efforts at crop diversification 

The union cum association of farmers have used the funds provided by the research 

centre, to grow mushrooms, which require less water.  20 farmers are currently part of 

the project.  Nevertheless, more funds are required to expand this effort.  
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B. Interview Results (Village Chief) 

The Village Chief brought us to Yuwa sub-district to see the rice fields and a dam, sharing 

with us the operations of the irrigation scheme and general sentiments from the farmers in the 

district.  There is strong reliance on government to tackle drought-related impacts and some 

sources of displeasure with the execution of the irrigation scheme. 

 

Irrigation system 

Water for the irrigation system comes from Mae Taeng River, a tributary of the Ping 

River.  Yuwa sub-district has a total of six dams, each 1-2 km apart, and pipes are built 

underneath the dam spanning out in many directions, one to each village.  A main pipe 

(blue in figure) serves an area and from one field to the next, farmers will dig ‘trenches’ 

(red in figure) to irrigate their fields at stipulated intervals (e.g. once every hour, once 

every four hours). 

 

Figure 7: Layout of Irrigation System 

 

The Government dictates the amount of water to give each field based on information 

submitted by the Village Chief (e.g. how much rice grows) and farmers pay 15 baht per 

rai per harvest for use of water from the irrigation system.  This is the main water 

source for farmers during drought (farmers can decide if they want the water during 
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rainy seasons too).  However, the water is usually insufficient during droughts; each 

farmer is mandated by the Government to sign a form declaring that they are 

responsible for their own land even if water is insufficient. 

 

As part of the scheme, each community that uses the water system has a conference 

with government annually. 

 

Village Chief’s views on Community Sentiments 

i) Irrigation scheme:         

Village Chief shared that droughts mainly impacted rice farmers in the district and they 

are unhappy that the price of water remained the same despite reduced rice prices.  

Water allocation is another source of displeasure.  Farmers discovered that more water 

has been allocated to other villages.  The village chief has organized the community 

focused on this issue to raise with the Government during their annual conference (Jan 

18). 

 

ii) Drought-mitigation:     

The community is largely dependent on the government, evidenced by the Chief’s 

comment – “Government informs them when a drought is coming but the community 

also cannot do anything.  They need to listen to what government says.”  

  

Separately, there is perception that the Government does not take on board ground 

views, exemplified by a lack of response to farmers’ (negative) feedback on the 

agricultural technology produced at the Research Centre.  Only some of the 
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technologies can be used while others are unsuitable due to factors like unsuitable soil 

conditions. 
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Annex E 

Interview Transcripts with Rice Farmers 

 

Interview with Stakeholder I, Farmer 

 

Section A: Basic Profile of Respondent 

Name of Respondent   (Farmer One) 

Age of Respondent  67 

Gender of Respondent  Male 

Name of Town / Village  Sam Pa Tong 

Head of Family  Yes 

Number of Family Members  4 
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Section B: Experience with Drought‐related Climate Change 

During the last 10 

years, have you 

experienced 

drought?    

 

For how long did it 

last? 

 

Did it affect crops, 

livestock and 

fisheries in your 

village? 

Two years ago (2015), there was a drought from March to October 

during  the  summer  season.      There  was  no  rain  at  that  time.  

Droughts  affected  the  rice  cops  around  June  which  is  usually  the 

harvest period. 

 

Three years ago (2014), there was a drought due to El Nino.     After 

two  to  three  years,  the  situation  is  getting  better  because  he  has 

changed the pattern of planting crops.   They have become better at 

planting crops. 

 

Water resources are rationed on a weekly basis.   Since the village is 

located  faraway,  it  gets  affected  during  times  of  drought.     Water 

comes from a Government source.   Sometimes, he wants water but 

he is unable to do anything.   He simply has to wait for the rain. 

 

If Government  cannot  provide water  through pumps  and wells,  he 

simply  has  to  depend  on  the  rain.      He  is  unable  to  build  his  own 

wells due to the huge cost involved.   The process of water rationing 

is  managed  by  Community  Head.      The  communication  channel 

stems from Government to Community Head to Villages to Farmers.  

Water for home consumption  is provided by Groundwater.     Water 

for farming is provided by Government. 

 

Droughts  generally  come  from  March  to  May,  and  therefore  the 

harvest is carried out from June to October.    
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Section C: Direct Impact on Food Production / Security   

Please indicate the 

physical area of your 

existing land 

holdings stated in 

the table below that 

have been affected 

by climate change 

abnormalities and 

still currently being 

cultivated.    

 

During those years 

that your 

landholdings were 

affected by drought, 

please indicate the 

major crops that 

you cultivated.   

Give the average 

production and area 

harvested of those 

crops. 

 

During those years 

affected by drought, 

please indicate the 

production affected 

for poultry and 

livestock. 

Original rice land is about 8 Rais.   Main crop is rice.   However, rice 

crops are not damaged by  the droughts as his  farm  is  located near 

the water source.   Even in times of drought, the land is cultivatable 

between 70‐80%.    

 

During  the  first  year of drought,  the  rice  yield  is  about  six  to eight 

tons.   Two to three years ago, during the drought this was the yield.  

However, when there are no droughts, the rice yield can reach up to 

12 ‐ 13 tons per year.    

 

There is no impact on poultry or livestock because of droughts. 
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Section D: Perceived Change in Food Security / Loss in Agricultural Assets 

Were you not able 

to eat rice during 

times of drought? 

 

If yes, by how many 

months. 

 N.A 

 

 

Section E: Climate Change Adaptation Skills / Knowledge 

Did you change your 

farming practices 

during times of 

drought? 

 

If so, what did you? 

 

During normal 

production periods, 

what kind of 

farming did you do? 

 

In periods without 

drought, what are 

your sources of 

water? 

 

During drought, 

what are your 

sources of water for 

irrigation? 

During  times  of  droughts,  he  plants  better  seeds  obtained  from 

Government.   During normal years, he plants normal seeds as they 

yield  better  production  in  terms  of  quality  as  compared  to  those 

obtained from the Government  for use during drought seasons. 

[interpreter  realized  she  misinterpreted  farmer  1  when  we  asked 

village chief a similar question.  Correct translation should have been 

that ‘farmer 1 uses the better seeds from Government during winter 

season. Otherwise, he uses the normal seeds, regardless of whether 

there is a drought.] 

 

Overall,  he  uses  irrigation  system  of  Government  and  relies  on 

Rainwater and Groundwater.    

 

His annual yield comes up to 13 tons of rice of which he sells 12 tons 

and keeps one ton for self‐consumption.    
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Section F: Disaster Risk Reduction Measure (Prevention and Mitigation) 

Do you think the 

climate is changing? 

 

Are there any 

climate change 

mitigation measures 

being implemented 

in your village? 

 

Who is responsible 

or takes change of 

these activities? 

 

What has been the 

most successful 

method of fighting 

drought in your 

village.   Why? 

 

What has been the 

most ineffective 

method fighting 

drought in your 

village?   Why? 

 

What does the 

community / 

Government need 

to more successfully 

fight drought. 

Ministry  of  Climate  Change  should  take  responsibility  but  it  is  not 

bothered about the problem.    

 

Since  he  is  located  near  the  water  zone,  he  doesn't  worry  much 

about droughts.   He is lucky so he does not need to bother much.    

 

He  is  old  and  thus,  he  takes  care  of  his  own  field.      He wants  the 

Government  to  build  a  well  which  would  ease  his  as  well  as  the 

villagers' suffering.    

 

Government sets the price of the rice for selling which used to be a 

good practice but it is no longer.    

 

The  farmers  have  a  union  cum  association  whose  research  centre 

provides  funds  with  which  the  farmers  are  growing  mushrooms 

(crops  requiring  less water)  to  grow  the  revenue of  the  farmers  in 

spite of falling yield during droughts. 
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Interview with Stakeholder II, Farmer 

 

Section A: Basic Profile of Respondent 

Name of Respondent   Tony Tim (Farmer Two) 

Age of Respondent  65 

Gender of Respondent  Male 

Name of Town / Village  Sam Pa Tong 

Head of Family  Yes 

Number of Family Members  3 

 

Section B: Experience with Drought‐related Climate Change 

During the last 10 

years, have you 

experienced 

drought?    

 

For how long did it 

last? 

 

Did it affect crops, 

livestock and 

fisheries in your 

village? 

Two  to  three  years  ago  (2014  ‐  2015),  there  was  a  drought  from 

March till May or June.   Rain used to come later than usual or little 

in quantity as compared to the usual amount of rainfall.    

 

Previously, there were droughts but not as bad as the drought that 

occurred three years ago (2014).   That drought was very bad.   Due 

to that particular drought, his field was affected badly.   Due to less 

water and hotter weather, his rice yield was adversely affected. 

 

He  does  not  have  any  livestock  and  thus,  there was  no  impact  on 

livestock due to droughts.   As there are no forests in his area, there 

were no forest fires reported during the drought seasons. 

 

He has a well for his personal use (domestic consumption). 
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Section C: Direct Impact on Food Production / Security   

Please indicate the 

physical area of your 

existing land 

holdings stated in 

the table below that 

have been affected 

by climate change 

abnormalities and 

still currently being 

cultivated.    

 

During those years 

that your 

landholdings were 

affected by drought, 

please indicate the 

major crops that 

you cultivated.   

Give the average 

production and area 

harvested of those 

crops. 

 

During those years 

affected by drought, 

please indicate the 

production affected 

for poultry and 

livestock. 

He does not have irrigated land.   He has a canal from the irrigation 

system which is natural and is maintained by the Government.    

 

During  the  drought  years,  his  field  was  affected  up  to  50%  after 

which  his  land was  cultivatable  only  between  40‐60%.      Ever  since 

the droughts had come, his land has dried up. 

 

He  has  a  Longan  garden  which  was  also  affected  by  the  drought.  

After  the  drought  had  occurred,  his  Longan  garden  is  only 

cultivatable up to 20%.    

 

His  rice  field  sized  7.5  rais  produces  a  rice  yield  of  6.5  tons  during 

normal years.   However, during drought years, the yield drops to 3 

tons.    

 

His Longan garden sized 3 rais houses up to 20 Longan trees.   During 

normal  years,  the  yield  measures  up  to  three  tons  but  during 

drought years, it drops to below one ton. 
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Section D: Perceived Change in Food Security / Loss in Agricultural Assets 

Were you not able 

to eat rice during 

times of drought? 

 

If yes, by how many 

months. 

During  times of  drought,  his  income was  very much  affected.     He 

lost a lot of money and thus, had to loan from the cooperative funds 

managed by the society for farmers.    About 25,000 baht per family 

was given as loans at a low interest rate.     Though the amount was 

not  enough  to  manage  household  and  farming  needs,  it  was 

worthwhile. 
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Section E: Climate Change Adaptation Skills / Knowledge 

Did you change your 

farming practices 

during times of 

drought? 

 

If so, what did you? 

 

During normal 

production periods, 

what kind of 

farming did you do? 

 

In periods without 

drought, what are 

your sources of 

water? 

 

During drought, 

what are your 

sources of water for 

irrigation? 

He did not change his farming practices.  He did not change his seeds 

to the ones provided by the Government as those seeds did not yield 

delicious rice.   Also, many farmers did not like those seeds provided 

by  the  Government.      In  fact,  only  two  farmers  had  obtained  the 

seeds from the Government to test. 

 

In  a  normal  year,  he  earns  more  from  the  sale  of  longans  as 

compared to that of rice.   This is because Longans are priced higher 

than rice.    

 

Even  though he  is  continuously  affected by droughts, he  continues 

to practice mono‐cropping.    

 

His water resource for farming is from irrigation and rain.    

 

During times of drought, water does not come to the mouth of the 

canal  to  flow  towards  the  farms.      Thus,  he  needs  to  build  a  pipe 

from the irrigation system.   It is expensive to build a pipe.   While he 

did not build a pipe, he uses tractors to push water from the canal to 

farms  (merlion‐like  structures)  so  as  to  share  resources with  other 

farmers. 

 

In drought years, he uses the same amount of water as the normal 

years. 
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Section F: Disaster Risk Reduction Measure (Prevention and Mitigation) 

Do you think the 

climate is changing? 

 

Are there any 

climate change 

mitigation measures 

being implemented 

in your village? 

 

Who is responsible 

or takes change of 

these activities? 

 

What has been the 

most successful 

method of fighting 

drought in your 

village.   Why? 

 

What has been the 

most ineffective 

method fighting 

drought in your 

village?   Why? 

 

What does the 

community / 

Government need 

to more successfully 

fight drought. 

Climate is changing.   In the northern part, sunrise is usually at 8.00am 

or 9.00am.   It is faster than other places in Chiangmai.    

 

Two years ago, the droughts were very bad indicating a serious change 

in the climate.   Global warming is the cause of that problem.    

 

There is no Ministry to handle the problem of climate change.   There is 

nothing that can be done to  fight climate change.     The only option  is 

for  farmers  to  quit  and  leave.      Young  people  are  going  to  the  city 

because they don't know how to handle challenges including low price 

of rice, droughts, etc.    

 

Despite  all  the  challenges,  he  is  still  doing  farming  and  gardening 

because it is hereditary business for his family and he has no education 

to do other jobs.   His daughter is working at a Science Lab in the city.    

 

He has no idea of the future as the Government seems to have no idea 

to step  in.     The Government has even asked them to stop farming at 

times. 

 

The  best  assistance  for  farmers will  be  to  give  them  the  price‐setting 

ability, especially for Longans.   That will increase the farmers' revenue 

at large.    

 

After the October harvest, he starts to plant the rice in November.   As 

such, he plans for two harvests every year.     

 

He is satisfied with the work of the centre to encourage farmers to farm 

mushrooms  which  require  less  water.      However,  more  funds  are 

needed to develop the centre further.   At present, there are 20 farmers 

who are part of the Centre's project. 
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Annex F 

Screenshots of ThaiWater Mobile App 

 

Figure 8: Screenshot Images of ThaiWater Mobile App 
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Annex G 

Screenshot Images of Flood and Drought Portal 

 

Figure 9: Screenshot of 'Welcome Page' showing assessment tools available on the Portal 

 

 

Figure 10: Screenshot of 'Drought Indicators' overlaid with vulnerability indicators 
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Figure 11: Screenshot of 'Water Indicator Frameworks' behind the mapping tools 
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Annex H 

Detailed Illustration of Stakeholder Analysis 

Stakeholder 
Stake in the 

project 
How can they 

help? 
Perceived 
attitudes 

Resource 
Mobilisation 

Capacity 

Risks if they are 
not engaged 

Rice Farmers 

Final 
Beneficiary 

(for improved 
crop 

management) 

Propose 
requirements, 

Provide feedback 

Neutral or 
Support 

Low 

Service provided 
may not be 

useful; 
challenging to 
obtain farmers’ 

buy-in 

Cooperative 

Direct 
Beneficiary 
(receiving 

money) 

Provide training 
service 

Advocate 

Medium  
(networks with 

farmers in 
community and 
governmental 

agencies) 

Project cannot 
be implemented 

effectively 

HAII 

Direct 
Beneficiary 
(receiving 

money) 

Key information 
provider 

Advocate 

High  
(have the 

expertise and 
resources) 

No information 
to be provided 

Government 

Beneficiary 
(macro benefits: 

economic, 
social) 

Assistance Supporter 

High  
(has the 

authority and 
resources) 

May not get 
support from 

other 
governmental 

agencies 

 

Table 2: Detailed Illustration of Stakeholder Analysis 
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Annex I 

Theory of Change for Proposed Project 
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Table 3: Theory of Change for Proposed Project 

 

Goal Outcome Outputs 
Explanation of 

Relevant 
Activities 

Inputs 
Assumption needs 
to be considered 

Risk Factor 

Build drought 
resilience of 

farmers in Chiang 
Mai Province 

Improvement in 
access to drought-
related information 

Adapt existing ICT 
tools for use by 

farmers Training of 
trainer program – 
Representatives 
from participating 
cooperatives will 
be trained on how 
to use the portal 
and contribute 
data. These trainers 
will in turn train 
members of their 
community on use 
of the portal. 

Human Resource 
(labour), 

Technology 
Information 

 

Professional 
farmers are 
amenable to 
training by Smart 
Farmers 
 
Smart Farmers are 
able to effectively 
train Professional 
Farmers 
 
Farmers will 
leverage on the 
drought-related 
information for 
crop management 
 

Time overrun 

Members of 
cooperatives 

(Smart Farmers) 
trained on how to 

use ICT tools 

Members of 
community trained 

on how to ICT 
tools 

Improvement in 
access to 

technology 

Cooperatives 
equipped with 

necessary 
technological 

equipment 
(computers, 

internet) 

Technology 
upgrades – While 
some cooperatives 
have centers 
through which they 
host educational 
programs and run 
social enterprises, 
additional 
infrastructure 
might be needed 
for this project. A 
survey of the IT 
capability of the 
participating 
cooperatives will 
be conducted and 
budget will be 
allocated for the 
purchase of up-to-
date computers, 
internet 
connection, and 
other necessary 
equipment.  

Farmers are 
receptive to the use 
of technology 

Time and cost 
overrun 

Technical 
Assistance 

provided for 
development of 

Mobile App. 

Timely and update 
information 

available to both 
cooperatives and 

community 
members through 
Portal and Mobile. 

Improvement in 
Knowledge sharing 

among partner 
agencies 

Community 
members trained 

on how to mitigate 
drought 

Knowledge 
sharing – At the 
same time, 
educational 
programs will be 
hosted so that 
farmers can learn 
the latest research-
based findings on 
drought mitigation 
and share 
knowledge 
amongst peers 
regarding effective 
methods. 
Partnerships with 
government 
agencies such as 
the Chiang Mai 
Provincial 
Agriculture and 
Cooperatives 
Office and Chiang 
Mai Agricultural 
Extension Office, 
and universities 
like Chiang Mai 
and Mae Jo 
Universities, which 
already conduct 
training, could 
facilitate this 
component.  

Farmers are open 
to learning and 
sharing farming 
practices 
 
Farmers can 
contextualise and 
customise the 
various methods to 
their farming needs 

Possible cross-
community 
language and/or 
mindset barriers 

Peer linkages 
established among 

farmers 

Partnership with 
government 

agencies 
established 

Increase in 
Agriculture 
Productivity 

Agriculture related 
drought mitigation 
strategies adopted 

New water 
management and 

irrigation 
techniques adapted 

Food security and 
safety measures 

introduced 
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Annex J 

Project Budget 

Item 
Estimated 

Cost 
(USD) 

Notes 

Focus group discussions  4,000 
Gather feedback regarding features needed by farmers in 

website and mobile app 

Website development  1,000  Adapting website for use by farmers and cooperatives 

Technology upgrades  5,000 
Equipment for cooperatives, e.g. computers and internet 

connection 

Training of trainers ‐ 
master training 

1,000 
1 5‐day master training: 5 Smart Farmers at 5 

cooperatives 

Community‐based 
training 

5,000  Follow‐on training in 5 communities 

Miscellaneous / 
Contingency costs 

1,000  ‐ 

TOTAL  17,000  ‐ 

 

Table 4: Project Budget 

 

 


