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Summary of Findings: 

The Forensic Investigations of Disaster (FORIN) research approach was utilized to investigate the inter-

relationships between land-use changes and adaptive capacity to climate risk in Northern Thailand, and 

how these are influenced by policy-related and economic activities at national, provincial and local levels. 

Scenario-based analysis indicated the necessity of community planning concerning future climate risk(s) 

and adaptive-capacity enhancement. The study highlighted numerous climate risks facing villagers, 

including flash floods, heavy rainfall, temperature extremes, and prolonged drought. The marginalized 

communities under study are located in National Park and Forest Reserve areas, and the limitations of 

their existing resources make them especially vulnerable to climate risk. In addition, recent land-use 

changes and increasing dependence on mono-culture crops planted on sloping land have rendered them 

more vulnerable to non-climate-based risks including pest outbreaks and market-price fluctuations. The 

study sees the need for further governmental support in the form of agricultural extension, community-

based forest management, diversification and other livelihood strategies that would help to promote the 

resilience of these forest-dependent communities. 

 

Acknowledgement 

We would like to thank the organizations who have made this study possible. Financing of fieldwork costs 
was provided by START (The global change SysTem for Analysis Research and Training) and the IRDR 
International Centre of Excellence (ICoE) in Taipei, as well as time costs were shared by the Stockholm 
Environment Institute – Asia and the Swedish International Development Authority. The research was 
conducted in collaboration with the Raks Thai Foundation (member of CARE International) and 
RECOFTC – The Centre for People and Forests. We are especially grateful to the staff of the Raks Thai 
Foundation in the Nan and Chiang Mai provinces for their collaboration and support. We highly 
appreciate the time and commitment of the government staff and leaders at province, district and sub-
district level, who allowed us to interview them. Our deepest thanks go to all members of the four villages 
studied, for their hospitality, generosity and commitment to the study. We wish them the best of luck for 
the future. 

 

 

Introduction  

In 2011, Northern, Northeast, and Central Thailand experienced severe flooding, affecting both upland 

and lowland areas. The floods caused widespread damage in many sectors, including injury to agricultural 

and rural livelihoods. However, the flooding of Bangkok received the most media attention, and generated 
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several calls for attention to disaster risk reduction. Government debate as to how the floods should be 

mitigated centered around infrastructure protection, water management, and forest replanting, particularly 

in watershed areas. In connection with the celebration of the Queen‘s 80th birthday on 12 August 2012, 

the government of Thailand made the decision to plant 800 million trees in 77 provinces,  covering 4 

million rais (0.64 million hectares) within the space of 5 years from 2012 to 2016. This effort is intended 

to  restore the forest ecosystem and expand the natural forest area 1, reducing future risk of floods and 

landslides in vulnerable areas.  

Thailand‘s flooding raises larger questions relating to the development-environment interface in the 

current era of climate change. The experiences of the marginal communities studied highlight the 

increasingly important relationship between land-use and risk management, and the implications of 

changing forest cover, increasing the area of cash-crop mono-culture plantations, and other 

developmental trends. The changes that have put these communities at such risk—whether settlement 

location, means of livelihood, or increasing dependence on natural resources such as water—are all the 

results of cumulative decision making at national, regional and local levels. As such, any corrective 

disaster-risk management in the future must be grounded in an understanding of the social, economic and 

political forces that define and reshape the risks that face these communities on a day-to-day basis. 

Our research, therefore, comprises in-depth case studies of forest-dependent minority communities in 

Northern Thailand, and explores the dynamics of disaster- and climate-related risk from the perspective of 

upland communities, examining the socio-economic and political aspects of hazards, vulnerability, and 

resilience. In national terms, minority communities living on the fringe of development are often blamed 

for flooding in lowland cities and metropolitan areas, including Chiangmai, Nan and Bangkok, even 

though such communities themselves face increasing risk. Within these local contexts, this FORIN 

investigation addresses the broader questions of climate and disaster risk reduction, including the 

following: how do socio-political and economic vulnerabilities interact with climate risk? What factors 

affect people‘s chances of reducing disaster risk and adapting to climate change? We explore these 

changing risks, how changing land use and changing relationships with the forest affect these risks and 

what means exist of reducing risk. In this report, the main unit of analysis is the community/the village, 

the changing conditions that the village faces, the ideas of adaptation discussed at village level and the 

relation between the village and local government and local organisations. We recognize that vulnerability 

and adaptive capacity is also socially differentiated within the villages, but this will not be explored in this 

report.  

 

 

                                                           

1
 Public Relation Division. 2013. ―MOI will lead the reforestation programme of 800 million trees to celebrate the 

Queen‘s 80th birthday: Project phase 2 focused on surveying potential areas for reforestation and promote 

community participation‖. Ministry of Interior Newsletter, vol 13/2556. Available: 

http://www.pr.moi.go.th/image/mtnews/2556/13-56.pdf (in Thai). 

http://www.pr.moi.go.th/image/mtnews/2556/13-56.pdf


 

2 

 

STUDY SITES 

The research builds on empirical case studies in Pua District, Nan Province and Om Koi District, Chiang 

Mai Province. We selected one upstream village from each district (Pang Yang Village in Pua and Mae 

Larn Noi Village in Om Koi) and one downstream village from each district (Hua Nam Village in Pua and 

Soplarn Village in Om Koi) in order to investigate the relationship between risk in upstream and 

downstream areas and their current adaptation practices. For detailed information on the selection criteria 

for the study site, and the research methodology, see Appendix 1. 

 

NAN PROVINCE 

Nan Province is an important watershed area of Thailand, which contributes up to 45 percent of total 

water flow to the Sirikit Dam and the Chao Phraya River2. Bordering Lao PDR, Nan Province has an area 

of 1,147,207 hectares, approximately 85 percent of the total area of the Nan River watershed. Around 48 

percent is classified as forest and mountain land; 39 percent as deteriorated forest; and 12 percent as 

agricultural land3. Over the past two decades, there has been a reduction in forest cover and an expansion 

of cash crops such as maize, fruit, cabbage and rubber. As flatland suitable for agriculture is limited in Nan 

Province, cash crops are grown on steep slopes in mountainous areas, which increases their exposure to 

potential hazards, including soil erosion, landslides and flash floods. These ongoing trends in land-use 

conversion, together with climate variability, as well as smoke from forest fires and the burning of 

agricultural waste, pose risks, which in turn impact upon downstream areas. 

                                                           

2
 Royal Initiative Discovery Institute. 2011. Annual Report 2010: Pidtaghlagpra Royal Initiative Project. Available: 

http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17 

3
 Thailand Environment Institute. 2010. Project Sub-Global Assessment for Nan Province, Thailand. 

http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
http://www.pidthong.org/index.php?lay=show&ac=article&Id=539077693&Ntype=17
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Fig 1: Map of Nan Province 

 

Pang Yang Village—upstream 

Pang Yang Village is situated in the Doi Phu Kha National Park in the Phu Kha Sub-district. The village 

consists of a total of 73 households belonging to the Lua minority ethnic group, with a cultivated area of 

3,320 rai (around 530 hectares or 73 percent of the village‘s total land) and a forest area of 1,174 rai (188 

hectares or 26 percent of the village‘s total land). The village is situated on the slope of a hill, and nearly all 

of its land is steeply sloped, at an angle of 35-75 degrees.4 The Thai government‘s ongoing efforts to 

reduce deforestation and conserve natural resources have had a significant bearing on the livelihoods of 

Pang Yang‘s inhabitants. In a national push towards conservation, the Royal Forestry Department placed 

a logging ban in 1989, and designated villages and adjacent areas reaching 170,400 hectares as the Doi Phu 

Kha National Park in 1999.5 As the use of Thailand‘s National Park resources is officially prohibited, the 

National Park designation has placed villagers‘ livelihoods in direct conflict with the government‘s 
conservation goals. This National Park area has also been classified as an important watershed area (level 

                                                           

4 Royal Project data from www.hrdi.or.th. 

5 H. D. Delcore (2007). The Racial Distribution of Privilege in a Thai National Park. Journal of 
Southeast Asian Studies, 38, pp 83-105 

 

http://www.hrdi.or.th/
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1A – meaning the highest level of protection of the water catchment area)6 by the cabinet resolution in 

1985. Since 1999, the village has been covered by the ―Jointed Management of Protected Areas (JOMPA) 

Project‖, a collaboration between DNP and NGOs (Raks Thai Foundation and Seub Foundation) 

providing support in the form of mediation to settle land disputes, and a clear agreement has been 

established regarding land tenure7. The villagers currently make a living from growing maize and 

harvesting NTFPs for sale and hill rice for subsistence (see Appendix 2).  

 

Photo: Pang Yang Village  

Hua Nam village Village—downstream 

Hua Nam Village, in the sub-district of Sila Laeng, has 144 households and a population of 594 persons, 

all belonging to the Tai Yai minority. The village has a total land area of 850 rai, of which 661 rai are used 

for agriculture, and the rest for community forestry and residential purposes. In 2011, the villagers faced 

flash floods which eroded river banks, took 30 rai of paddy land from farmers, partly destroyed two 

houses, damaged the irrigation infrastructure and wells, and carried sediment loads that affected the 

villagers‘ fields. The village is situated at the foot of the mountain, downstream of Pang Yang Village, 

from which it is separated by the Sila Laeng community forest. The villagers grow paddy rice for 

subsistence, and their livelihoods depend on selling vegetables—primarily chilies and onion—in lowland 

regions. Unlike Pang Yang, Hua Nam village has enough lowland fields, and stopped cultivating its slopes 

years ago. 

                                                           

6 Watershed classification 1A:  The protected forest areas and water catchment sources at high elevations and steep 

slopes. This area is the most significant forest area and primarily remain as forest cover.  

7 Raks Thai Foundation. (2008) Raks Thai Foundation Annual Report 2008 (in Thai). Available: 

www.raksthai.org/files/media/mb0044_1.pdf  
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Photo: Hua Nam Village 

 

CHIANG MAI PROVINCE 

Chiang Mai Province is located in the north of Thailand, roughly 720 km from the capital city of Bangkok. 

The province enjoys a moderate climate—its annual average temperature is around 25ഒ—as it is located 

at an elevation of around 1,027 feet (310 meters). The province is now an important hub for Thailand‘s 

commerce, bordering Myanmar to the north and Tak Province to the south. The province has an area of 

12,566,910 rai, consisting of 8,787,656 rai of forestland, 1,611,283 rai of agricultural land and 2,167,971 rai 

of land used for residential and other purposes. The region receives ample rainfall, normally ranging from 

1,000 to 1,200 mm. 

 

Chiang Mai has a total population of 1,658,298. In administrative terms, the province is divided into 24 

districts, which are made up of 204 sub-districts or tambons and 2,066 villages. Of the total number of 

villages, 1,251 are located in highland regions, with the majority of their inhabitants belonging to the 

Karen, Musoe, Hmong, Li-su, Akha, Yao, Lua, Chinese, Burmese, Palong, Tai Yai, and Tai Lue ethnic 

groups. As of 2006, these upland communities comprised a total of 70,820 households or 312,447 

inhabitants. 8 

 

                                                           

8 P. Lekuthai (2008) Lanna Culture and Social Development: A Case Study of Chiangmai Province in Northern 

Thailand. http://www.gsid.nagoya-u.ac.jp/sotsubo/Protected_OFW2008/ProfPhaisal_DP_Cover.pdf 
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Fig 2: Map of Chiang Mai Province  

 

Mae Larn Noi Village—upstream  

The upstream area of Mae Larn Noi Village is situated within Yang Piang Sub-district, Om Koi District, 

Chiang Mai Province. The landscape of close-knit communities in Om Koi differs from that of Pua, with 

agricultural land more limited in Om Koi. Om Koi‘s forests are relatively healthy, as compared to those in 

Pua District. Mae Larn Noi Village comprises 44 households, of which 15 own paddy rice fields. All 

households belong to the Karen ethnic group. The village is located within a Forest Reserve area. 

Following an epidemic outbreak, the villagers moved from uphill areas to settle on lower ground, which 

has been connected to Om Koi district centre via a major road since 1977. In around 1987, following the 

failure to establish commercial sales of betel-tree bark (which was banned by the Royal Forest Department 

in 1985), agricultural traders approached the village with the offer of support for tomato farming. 

Tomatoes, along with pumpkins and chilies, are now the major cash crops grown in the village, with an 

increased use of irrigation prompting the collective management of water resources. As Mae Larn Noi 

Village is not located on a major river, its water supply depends on several small streams. The setting of 

Mae Larn Noi Village is not amenable to cattle rearing, as its slopes are too steep and there is little paddy 

land to produce straw for the cattle.   
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Photos: Mae Larn Noi Village 

Soplarn Village—downstream 

Soplarn Village is situated at the point of intersection between three rivers: Mae Larn, Mae Tueng, and 

Mae Ha. In administrative terms, the village also belongs to the Yang Piang Sub-district, in Om Koi 

District, Chiang Mai Province. Soplarn Village comprises 213 households with a total population of 692 

persons, belonging to the Karen ethnic group. Unlike Mae Larn Noi Village, where the area for paddy 

cultivation is limited by steep slopes, the downstream area of Soplarn Village affords more paddy fields 

along the flood plain, where the fertile alluvial soil has enabled the villagers of Soplarn to improve their 

livelihoods more than their counterparts in Mae Larn Noi. Whilst lowland areas are the preferred location 

for settlement, however, the proximity of rivers to residences and paddy fields exposes villagers to flash 

floods. As will be elaborated in the next section, the village lost a significant portion of its paddy land in 

major flash floods in 2004 and 2010. Cattle are another important resource in Soplarn Village, where they 

graze alternately on fields (after harvest) and in forested areas. 
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Photo: Soplarn Village 

The following sections focus on the concepts of hazard, vulnerability, and resilience, highlighting the key 

factors that make people susceptible to natural disasters. As will be illustrated, the villagers under study are 

frequently threatened by a range of hazards and developmental challenges that are largely overshadowed 

by headline-making disasters such as the 2011 flood in Bangkok. In the wake of these ‗silent‘ disasters, 

villagers have taken a number of steps to secure internal and external assistance, as well as utilizing their 

own coping mechanisms. Confirming many existing observations on vulnerability and resilience, we find 

systemic reasons why these ethnic minority groups have become vulnerable to various risks, as well as 

ways to improve the resilience of their communities in the face of anticipated climate-change trends.  

The hazards – what has been happening? 

Nan Province was among the provinces most affected by flooding in Northern Thailand in 2011. During 

late June, Thailand met with unusual monsoon conditions coupled with several tropical depressions. The 

remnants of the tropical depression known as ―Haima‖ brought heavy rainfall in several areas of the 

country, particularly in the north. Flash floods and landslides were also reported in numerous areas. At the 

end of July, the tropical depressions ―Hai Tang‖, ―Ne Sard‖, and ―Nal Kae‖ also brought heavy rain to 
several areas, resulting in widespread flooding in Northern, Northeast and Central Thailand. Meanwhile, 

the tropical depression ―Nock Ten‖ brought particularly heavy rain to Nan Province.9 The floods caused 

severe destruction in many sectors, including damage to agriculture-based and rural livelihoods. Flash 

floods from forest run-off damaged upland agricultural communities. The flooding in the municipality of 

Nan was between 50 and 70 centimeters deep, which prompted temporary business closure. Given that 

most of the province was originally made up of forested land, but largely converted to agricultural use, 

changes in landscape and land use are prominent.  

                                                           

9 Thai Meteorological Department. 2011. Thai Meteorology Department. 2011. Rainfall and Severe Flooding Over 
Thailand in 2011.  Available: http://www.tmd.go.th/en/event/flood_in_2011.pdf  

http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
http://www.tmd.go.th/en/event/flood_in_2011.pdf
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Chiangmai has a long history of flooding during the rainy season, due, in part, to the bowl-like shape 

created by the surrounding mountains, changing land use in the upper areas and rapid urban development 

in Chiangmai city. Om Koi also experiences floods, flash floods and landslides. . In November 2004, flash 

floods and landslides damaged 14 villages in 4 sub-districts (Tambon) of the Om Koi district10. In Yang 

Piang, one such sub-district, most agricultural land is located in steeply sloped areas (of 30º or greater), 

increasing its vulnerability to landslides11. In 2009, around 20 villages were affected by flash floods and 

landslides, and some were cut from external contact, with 9 bridges damaged in total12. Also 2010 and 

2011 saw serious floods as will be further discussed in the coming sections. Chiang Mai provincial town 

was flooded for 4 days as the Ping river overflowed in 2011.  

 

In addressing the complexities of climate, topography, and economic activity in the region, the local 

government in both Phu Kha Sub-district and Yang Piang Sub-district (the Tambon Administrative 

Organisation, TAO) focuses on the following events as major climatological risks in the area: i) landslides; 

ii) flash floods; and iii) strong winds (in the order of perceived risk). Other threats identified during 

interviews with local residents include the sedimentation of waterways and paddies, drought, insect 

attacks, and cold spells. The following sections describe the recent occurrence of hazardous events that 

have caused damage in the study sites.  

 

                                                           

10Environmental Geology Bureau. 2012. Landslide Record in Thailand (updated March 2012). Department of 

Mineral Resources. Available: http://www.dmr.go.th/download/Landslide/event_landslide1.htm (in Thai) 

11 Environmental Geology Bureau. 2005. Chiangmai Landslide Study. Department of Mineral Resources. Available: 

http://61.19.54.141%2Fresearch%2Fr_and_d%2FNews%2Fresearch-2554%2FResearch-r%2FRes-

D.docx&ei=wBtcUYWfDbGhiAfx0YHgAg&usg=AFQjCNGAEA_6DdH0yEEwNagTsGDMhzKMnA&sig2=Lf

HuhE8Aevk8Gih5SsE6dA (in Thai) 

12
 TｴW Gﾗ┗WヴﾐﾏWﾐデ P┌HﾉｷI RWﾉ;デｷﾗﾐゲ DWヮ;ヴデﾏWﾐデく ヲヰヰΓく ざL;ヴｪWゲデ FﾉﾗﾗSｷﾐｪ ｷﾐ Oﾏ Kﾗｷ ┘ｷデｴｷﾐ L;ゲデ ヵヰ ┞W;ヴゲざく 

Available: http://region3.prd.go.th/chiangmai/detail_new.php?id=6292 (in Thai) 

http://www.dmr.go.th/download/Landslide/event_landslide1.htm
http://region3.prd.go.th/chiangmai/detail_new.php?id=6292
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 Pang Yang Hua Nam village Mae Larn Noi Soplarn 

Heavy rain  Frequent; especially 2011.  Frequent; especially 2011. 

The water carried sediment 

that clogged the village‘s 
irrigation system. 

2004, 2008, 2009, and 2011. 

The water carried soil and 

sediment which clogged the 

village‘s irrigation systems and 
covered its paddy rice fields, 

leading to a reduced harvest. 

2004, 2008, 2009, and 2011. 

Flash floods 2011. Caused landslides, which 

damaged the maize fields of 

eight households.  

The irrigation infrastructure 

was damaged.  

Trees were uprooted in the 

forest.  

2011. 30 rai (4.8 hectares) of 

paddy land were washed away.  

The irrigation infrastructure 

was damaged.  

Two houses were badly 

damaged by landslides. 

2004 and 2011. Damage to 

the irrigation system.  

Landslides on forested slopes 

around the village.  

In 2011, the house of the 

village head was destroyed 

and the village head was 

killed. 

2004 and 2010. 

Paddy land was washed away. 

Elements of the irrigation 

infrastructure and bridges 

were badly damaged. Trees on 

the riverbanks were washed 

away. Landslides took place in 

the forest. 

Drought 2008, 2009, and 2010. 

Reduced the harvest of all 

crops.  

Caused a shortage of 

household water.  

Caused lichi trees to stop 

bearing fruit.  

Increased the number of 

insects and pests damaging 

Increased the number of 

insects and pests damaging 

crops.  

Increased the risk of forest 

fires. 

Reduced the harvest of all 

crops.  

Caused a shortage of 

household water.  

Increased the number of 

insects damaging crops. 

Increased the number of 

insects and pests damaging 

crops.  

Increased the risk of forest 

fires. 
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crops and fruit trees.  

Increased the risk of forest 

fires.  

Reduced fish harvests, as fish 

died when the water became 

too warm. 

Cold spells     2012 Some cattle died 

Strong winds Damaged crops. Damaged crops Damaged crops Damaged crops 

 

Table 1:  Hazards and Climate-related Risks Facing the Study Sites  
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Flash floods 

Flash floods – the sudden release of massive volumes of water due to heavy rain – have caused 

considerable damage in all of the study sites, and especially Soplarn Village, due to its topography and 

location. Soplarn Village is located at the intersection of three rivers, and prior to 2004 was widely 

regarded as a favorable location for farming, offering ample access to irrigation water for the rice paddies 

along the banks. An important turning-point for the villagers came in 2004, when an estimated 20 percent 

of all of the village‘s paddy land was completely eroded by a massive flash flood carrying forest debris and 

sediment (interview with village head). 2010 saw yet another flash-flood episode, with even greater 

destruction. Ten farmers lost all of their paddy land to the onrush of water, which caused heavy river bank 

erosion. At certain points the rivers are now more than 20 meters wider than before. The sediment carried 

by the flood obstructed the river‘s usual course, causing riverbank erosion and threatening the village‘s 
residential areas. In some areas the sediment also inundated paddy fields. Four local dams used for 

irrigation purposes, together with the canals and pipes that connected them to the fields, were damaged or 

destroyed. In addition, two concrete bridges were destroyed, and many trees along the riverbank were 

uprooted. 

 

The flash floods experienced by Hua Nam village in 1930 caused heavy damage to the village, especially to 

those houses located on the Kun River. This brought about resettlement to higher areas in order to avoid 

further damage from flash floods.  Flash floods in 1996 and 2011 destroyed some paddy land, but on a 

smaller scale. These flash floods also caused damage to the village‘s irrigation dam (small scale reservoir),  

Improvements to this irrigation damn in 2004 (moving from a wooden-structure to a cement structure) 

led to increased capacity and subsequently increased agricultural production, but the reservoir is still easily 

damaged by flash floods. Damage caused by flash floods in Mae Larn Noi and Pang Yang villages was 

primarily due to the resultant landslides which eroded both forest- and agricultural land.  

 

Landslides 

 

Landslides—the sudden sliding of earth triggered by heavy rain or flash floods—affected all four villages 

under study, causing considerable risk to their inhabitants‘ lives and properties. Pang Yang Village was 

seriously affected in 2011, when eight households lost part of their maize land. In the same year, a 

landslide on a steep grass-covered slope in Mae Larn Luang, next to Mae Larn Noi, killed the former joint 

head of both villages, destroying his house. In the same year, two houses in Hua Nam village were also 

badly damaged by landslides. Both houses were situated on ―shelves‖ created by cutting into sloped land, 

causing the land above the houses to become unstable.  

 

The forested areas of all of the villages also experienced landslides, some of which took place adjacent to 

streams in the forest. In Soplarn, a landslide happened next to a water source, even though it was 

surrounded by long-protected forest.  
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Hotter weather and drought 

Drought—a prolonged period of no or little rain—has affected all of the villages under study, posing a 

particular threat to their agricultural production. The group of women interviewed in Mae Larn Noi 

Village, for example, ranked drought as the greatest threat to their farming-based livelihoods. Drought was 

also perceived as the most frequently occurring hazard, with consequences felt by almost all of the farmers 

interviewed. They reported observing decreasing water levels over the past 10 years, and, with their 

agricultural practice becoming increasingly dependent on the use of irrigation, many farmers and village 

leaders also expressed concern about the risk of water shortages in future.  

Residents in all four villages expressed concerns regarding the increased frequency and magnitude of 

insect and pest problems affecting their crops, possibly as a result of hotter and drier weather. All of the 

farmers in these villages reported increasing their use of insecticides and pesticides in response. An 

outbreak of pest and/or insect attacks could have a catastrophic impact on farmers‘ primary source of 

income.  

   

Photo:  Hotter Weather May Hamper Tomato Harvest (Mae Larn Noi Vilalge)   

In Mae Larn Noi Village in 2012, for example, almost the entire tomato crop failed due to the outbreak of 

an unidentified pest. The symptoms were described in anecdote as follows: ―tomato leaves shrank and the 

stem turned black‖. Almost all of the farmers in this village are now in some form of debt as a result—
primarily to the tomato merchants in a nearby town, with the sums owed ranging between 10,000 and 

100,000 baht. The head of Mae Larn Noi Village sought help from the sector of district government 

responsible for agriculture, but the village received no support from the government. While the precise 

causes of this pest outbreak are unknown, farmers suspect that it was connected with the hotter weather 

experienced in 2012. The villagers explained that the neighboring Mae Larn Luang Village had been less 

affected by pests, as its tomato fields are higher up and cooler. However, many other villages were 

unaffected that year, suggesting that this may not be a valid conclusion: crops appear more vulnerable to 

disease if the land has been cultivated with the same crop many years, with insufficient fallow periods.  

Meanwhile, Pang Yang Village has experienced a number of consecutive hot and dry years, which 

culminated in 2010 in a serious shortage of water for household consumption.  
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Changing patterns of rainfall 

Northern Thailand has a monsoonal climate, with, historically, fairly predictable seasonal weather patterns 

in terms of temperature and rainfall. The rainy season usually lasts from April through October or early 

November, bringing ample rainfall that is essential to agricultural production and local livelihoods. The 

dry season generally lasts from mid November to March..13 The predictability of the timing and amount of 

rainfall is of paramount importance to the seasonal cycle of agriculture in the region, as farms must finish 

preparing their fields before the rain arrives, and planting must wait if it is delayed. The unpredictable 

weather witnessed in recent years thus poses a significant threat to people‘s livelihoods, due to the risk of 

reduced harvest. 

In late December 2012, when part of the FORIN investigation took place, it was still raining. This 

represents an unusually long rainy season, which usually stops between the end of October and mid-

November. As a result, the hill-rice harvest in Soplarn, Mae Larn Noi and Pang Yang was reduced, as it is 

difficult to harvest the rice, when rice damaged by rain during harvesting period around end of October 

until early December. Furthermore; harvested rice cannot be dried properly in wet conditions, increasing 

the risk of germination or mold.  

The rains usually begin in April. When they arrive later in the spring, the planting of maize, paddy rice, and 

tomatoes is delayed, although the more drought-tolerant hill rice is planted at the same time as normal. 

Late rains thus cause problems for cash-crop production. In Hua Nam village, farmers‘ income after the 
paddy-rice harvest depends on growing and selling vegetables. If the planting of the vegetables is delayed 

by a later paddy-rice harvest, the crop faces a higher risk of drought, as its growth extends into the dry 

season. In Mae Larn Noi and Soplarn, many farmers grow three crops of tomatoes per year, but the third 

may not be possible if planting is delayed.  

When the rains come early (February/March), as in Mae Larn Noi in 2010, they prevent fields from being 

burned in preparation for planting hill crops. As a result, farmers in Mae Larn Noi were unable to plant at 

all on their customary fields. Instead, rice was planted on fallow tomato fields. The harvest was reduced, as 

the land had not yet regained its fertility. The situation was also exacerbated by the occurrence of drought 

later in the same year.   

 

Vulnerability: How socio-political and economic factors interact with 

climate risk 

Vulnerability denotes ―the characteristics of a person or group and their situation that influences their 

capacity to anticipate, cope with, resist, and recover from the adverse effects of physical events‖.14 In 

                                                           

13  Forsyth and Walker (2008). Forest Guardians, Forest Destroyers: the Politics of Environmental Knowledge in 

Northern Thailand. University of Washingto nPress. 

14 IPCC (2012)Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. 

(SREX). http://ipcc-wg2.gov/SREX/ 
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many cases, people have become vulnerable due to a range of socio-economic, institutional, and 

environmental factors. Formally, the government‘s forest-conservation policy prohibits agricultural 

production within National Park and Forest Reserve areas. Some communities, including our study sites, 

that existed in the area prior to the designation of the protected status, have been able to negotiate their 

right to continue farming. However, the area negotiated for agricultural use is generally insufficient to 

ensure food security using the traditional method of crop rotation. The adoption of commercial 

agricultural products—including maize, tomatoes, and chillies—has also fundamentally altered the 

traditional system of low-input rotational agriculture. Adding to these factors is the current prevalence of 

abnormal weather events, including drought, heavy rainfall, and other unusual rain patterns. Flash floods 

and landslides have caused damage on a scale unprecedented before the last decade.  

Forest degradation 

Nan Province as a whole has suffered from serious deforestation, partly due to the increased use of mono-

crops such as maize. While the crucial watershed areas in the Phu Kha sub-district, where Pang Yang 

Village is situated, are covered with forest, we saw extensive areas of unforested agricultural land on the 

slopes, and only small areas with forest cover on the mountain ridges in the surrounding sub-districts. In 

such areas, the land is directly exposed to heavy rainfall, making it vulnerable to erosion and landslides. 

Meanwhile, the forests in Om Koi District, Chiang Mai Province consist partly of dipterocarpus trees, 

which shed their leaves and reduce water uptake during dry seasons, making the area more vulnerable to 

landslides. If heavy rain continues during the expected dry season —as was the case in 2011 and 2012—
the threat of erosion and landslides is also increased. 

 

 

 

 

 

 

In general, the important function  of forest in a watershed includes its influence in regulating 

evapotranspiration, soil structure and infiltration, and run-off.15 The causal relationship between forest 

health, run-off, and the risk of hydro-meteorological hazards is a topic of considerable debate within the 

existing literature. Thus far, there is conflicting evidence as to the impact of land-use and land-cover 

                                                           

15 Friday (2013). Forests Protect our Watersheds. Hawaii Forestry News, Vol 4. Isolating the impact of 
deforestation and degradation on forest hydrology is thus difficult, and particularly so when there is a 
range of factors further complicating causal links, including an uneven spatial and temporal distribution of 
rainfall and inconsistent patterns of land-clearing and degradation (Wilk et al., 2001. Hydrological impacts 
of forest conversion to agriculture in  a larger river basin in northeast Thailand. Hydrological Processes 15: 
2729-2748 ). Recent evidence also suggests that land fragmentation, land-use and land-cover changes, and 
road construction may have an interactive effect on local hydrology in Northern Thailand (Cuo et al. 2008. 
The roles of roads and agricultural land use in altering hydrological processes in Nam Mae Rim watershed 
northern Thailand. Hydrological Processes 22: 4339-4354). Given the complexity of the interactions 
between forest hydrology and human behavior, interdisciplinary studies involving local residents, 
regulators, and natural and social scientists are important means of synthesizing knowledge and translating 
it into feasible strategies for forest management, disaster risk reduction, and climate-change adaptation. 
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change on such hydrological variables as local rainfall, stream-flow, run-off, and water balance. In both the 

Natural Park of Doi Phu Kha and the forests of Om Koi District, flash floods and landslides have 

uprooted trees in healthy as well as unhealthy forests. This is a new phenomenon, having not occurred 

before 2004, according to villagers and government officials. The explanation suggested by the staff of the 

Watershed Management Unit and National Park officials is the increased volume of rain at a single point 

in time. Systems are in place to alert villages to the risk of flash floods and landslides when rainfall reaches 

90-100 mm in a day.  

 

Agricultural Factors  

The existing shortage of land suitable for agricultural purposes leads to an increased risk of soil 

degradation, erosion, and landslides in this region. Historically, farmers in these mountainous areas have 

practised rotational agriculture, whereby a field is cultivated for two to three years, followed by a fallow 

period of seven to fifteen years, which enables the forest cover and fertility to regenerate. This type of 

rotational system requires access to large areas of land. However, this has been made difficult by the 

change in governmental policy in favor of forest conservation. 
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 Pang Yang Hua Nam Mae Larn Noi Soplarn 
Land Categorization No land title for community and 

agriculture lands. 
Belongs to Doi Phu Kha 
National Park. The village has 
agreement with the national park 
under the Joint Management of 
Protected Areas (JoMPA) project 
for land and community forest.  

Agriculture land (land deed) 
owned by households.  
Sila Laeng community forest is 
part of Doi Phu Kha National 
Park (former Doi Phu Kha and 
Pha Daeng Forest reserve area). 

No land title for community and 
agriculture lands. 
Community forest is part of 
Mieng Ajo Forest Reserve area. 
 

No land title for community and 
agriculture lands. 
Community forest is part of Om-
Koi Forest Reserve area.  
 

Managing Agency (of forest) 
 

Nam Yam Watershed 
Management Unit and Doi Phu 
Ka National Park managed under  
Department of National Parks, 
Wildlife and Plant Conservation 
(DNP) 

Sila Laeng community forest is 
co-management by Hua Nam 
with other 6 villages in Sila Laeng 
sub-district. 

Mae Hat Watershed Management 
Unit,  Department of National 
Parks, Wildlife and Plant 
Conservation (DNP) 

Mae Hat Watershed Management 
Unit, Department of National 
Parks, Wildlife and Plant 
Conservation (DNP) 
 

Rotational agriculture Practice Rotational Agriculture For 
Subsistence Purpose—2-3 years 
of cultivation followed by 3-5 
years of fallowing periods 

N/A Rotational Agriculture For 
Subsistence Purpose—2-3 years 
of cultivation followed by 7-10 
years of fallowing periods. 

Rotational Agriculture For 
Subsistence Purpose—1-2 years 
of cultivation followed by 1-3 
years of fallowing periods. Most 
of farmers currently have paddy 
fields. 

Main crops  cultivated at 
present 

Hill rice, Maize  Paddy rice, Chilli, Onion  Hill rice ,Paddy rice ,Tomato  
Pumpkin ,Chilli  

Paddy rice,Hill rice,Tomato,  
Pumpkin,Chilli 

Compensation Scheme after 
hazards 
 
 

TAO provided initial 
compensation to villagers. If 
damages over the TAO ability, 
then district office and provincial 
governor office will allocated 
their emergency budget. 

TAO provided initial 
compensation to villagers. If 
damages over the TAO ability, 
then district office and provincial 
governor office will allocated 
their emergency budget.  
District agriculture office 
provides compensation for 
registered farmers, but only for 
marketed paddy rice. 

TAO provided general support to 
villagers for damaged agriculture 
crops (THB606 per rai). For 
larger damaged scale, like loss of 
land and major infrastructure, 
district and provincial governor 
office will provide the 
compensation money. 

TAO provided general support to 
villagers for damaged agriculture 
crops (THB606 per rai).  For 
larger damaged scale, district and 
provincial governor office will 
provide the compensation 
money. 

Relevant policies Financial support for 
constructing terraces.  
 

Irrigation system improvement & 
maintenance by RID and 
municipal office.  

Maize is banned. 
Financial Support for the 
establishment of terraces  

Maize is banned. 
Financial Support for the 
establishment of terraces. 

 

Table 1:  Communities Information Matrix
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The Thai government questioned the adverse impacts of traditional agriculture practices when the areas 

were declared Doi Phu Ka National Park ( Pang Yang Village ) and the Forest Reserves in Om Koi (Mae 

Larn Noi and Soplarn). The villages involved negotiated with the government regarding the extent of land 

available to them for agriculture. Mae Larn Noi Village managed to secure a relatively large area of land, 

enabling farmers in this village to continue with rotational cycles of up to 15 years for their hill crops. 

Soplarn Village, however, has less land available for rotation. Many farmers in Soplarn have already 

stopped growing hill rice, and those who still do have rotational periods of only 3-5 years. Furthermore, 

flash floods are permanently reducing the land area available for paddy rice cultivation. In Pang Yang 

Village, similarly, farmers only have enough land to rotate their hill-rice fields in cycles of 4-5 years. When 

the National Park was established, the agreement reached with the government permitted villagers enough 

land for seven-year fallows. Later, however, the government‘s Watershed Management Unit organized the 

planting of trees on 1000 rai of village land, significantly reducing the land available for rotation. The 

villagers reported having been under the impression that the area planted with trees would continue to 

belong to the village. However, this was not so. The area is now under the management of the Watershed 

Unit and is inaccessible to the villagers.   

 

Photo: Tomato crops grown on steep slopes (Mae Larn Noi Village). 

The need for cash income, and thus to reserve sufficient land for cash-crop production, also reduces the 

duration of the rotational cycle for hill rice. This is more evident in maize-growing areas such as Pang 

Yang, where maize land is cultivated continuously (i.e. every year). Tomatoes, the cash crop grown by 

farmers in Soplarn and Mae Larn Noi, require less land, and thus compete less with food production. In 

Mae Larn Noi, tomatoes and other vegetables (including pumpkins and chilies) grown for the market are 

only grown on land adjacent to roads, which reduces the possibility of long rotation cycles. Tomatoes are 

grown for two to three years, and then the land is allowed to rest for a further two to three years. It 

appears that this fallow period is insufficient, which may be the cause of the increased number of diseases 

afflicting the tomato crop.  
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Fig 3 : Impact of Changes in Policy, Market, and Climate on Village Livelihoods (Source: 

Authors) 

Official agricultural policy also affects farmers‘ planting decisions. In Pang Yang Village, for example, 

where farmers rely on maize as their main source of income, maize production is promoted by the 

income-guarantee system established by the government, which partially compensates farmers for the cost 

of rice, maize, and cassava production, in the case of harvest loss or market slump. Although few farmers 

in Pang Yang actually benefit from this scheme (as explained in the section on institutional constraints 

below), it still legitimizes maize production. In addition, the majority of farmers lack knowledge about 

alternative crops or sources of income. This is a result of unavailability of government extension services 

in upland areas that fall within the National Park designation as cultivation is, in principle, prohibited in 

these areas.  

The agro-environment characterized by high elevation, steep slopes, and limited access to major roads and 

markets also places these communities in conflict with national policies targeted toward mainstream 

agricultural production. A province-level forest official in Nan, for example, expressed his dissatisfaction 

with the government directives concerning extension services and agricultural development which 

encourage maize production throughout the country. He maintained that rather than uniformly promoting 

maize production, a zoning policy should be adopted, and different approaches taken for areas with steep 

slopes. Another province-level extension official has commented that the government‘s service programs 

no longer promoted the production of maize on steeply sloped land, but that there were few other realistic 

alternatives for areas like Pang Yang. He believed firmly in the potential of rubber cultivation as an 

alternative, but such an option is suitable only in areas with a lower elevation and smaller gradient. In 

addition, even if such an alternative were possible for Pang Yang, the shift from maize to a permanent 

rubber crop requires a five- to seven-year period of transition before the rubber can be harvested. The 



 

20 

 

implementation of such a scheme therefore requires additional financial support for farmers during the 

transitional period. 

Cash-crop production has significantly improved livelihoods in all of the villages under study during the 

past 10-15 years. However, many households now feel ‗trapped‘ by their current means of livelihood. The 

villagers described their sense of being exposed to an increasing number of risks, notably including i) 

natural hazards such as landslides; ii) environmental and health-related hazards due to the increased use of 

chemicals and pesticides; and iii) market volatility. 

First, the risk of landslides in agricultural areas is most pronounced in Pang Yang Village, where the recent 

expansion in maize production is thought to have caused landslides. This is a new phenomenon, which 

was not observed before 2011. According to the villagers, the landslides are not related to the status of the 

forest per se, but rather to changing agricultural practices, as a result of which hybrid maize has been 

cultivated as a cash crop. Maize has been cultivated for approximately 15 years, with the past five years 

characterized by a particularly rapid expansion and intensification. Both farmers and government staff 

claimed that the use of herbicides is affecting soil structure by reducing the root systems of weeds, which 

normally bind the soil, and reducing organic matter,  making it prone to erosion. In addition, the risk of 

landslides is increased, as maize is often planted on less productive land with steep slopes and stony 

and/or sandy soil. The threat is exacerbated by the fact that farmers do not let the maize land ―rest‖ but 
cultivate it every year. Many maize plots are located close to roads, which also makes them more exposed 

and susceptible to landslides. In Pang Yang Village, more fertile land is generally reserved for the staple 

production of hill rice.  

 

In the other villages, where maize production is either prohibited or not adopted, landslides have not 

significantly affected agricultural production. However, several farmers in Soplarn Village expressed their 

desire to produce maize instead of tomatoes. Maize cultivation is currently banned in Om Koi District, 

because, as the head of the district administration explained, maize cultivation increases the likelihood of 

deforestation, and the district government does not wish its landscape to become like that of Nan 

Province. The farmers, on the other hand, claimed that the situation in Soplarn would probably be 

different, since their land is less steep and they had no intention of expanding their fields.  

 

Second, all of the villagers expressed similar concerns regarding the increased use of agro-chemicals. In 

Hua Nam village Village, for example, a number of farmers described their anxiety about the 

contamination of their water source by chemicals used in Pang Yang. The farmers blamed upstream 

villages for contributing to pollution, even though their own village had also increased its chemical usage. 

In response to this growing concern, Hua Nam village has received government extension advice 

regarding organic farming and ways to reduce the use of chemicals in agriculture. However, in villages like 

Pang Yang and Mae Larn Noi, the lack of extension services regarding the use of agro-chemicals hinders 

their appropriate use where farmers often rely solely on tradesmen for such advice. Tradesmen profit 

from the sale of agro-chemicals, so have little incentive to teach farmers how to use these substances 

efficiently. Furthermore, since agro-chemical labels are often written in Thai, some farmers do not fully 

understand their instructions. These factors result in the improper use of agro-chemicals, which in turn 

increases the likelihood of environmental and health hazards. 
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Third, market price volatility is an issue common to all of the villages under study. Farmers in Mae Larn 

Noi and Soplarn, who plant tomatoes as their main cash crop, generally take loans from tradesmen to 

purchase production inputs including seeds, fertilizer, and pesticides. Although good harvests and 

favorable market conditions yield handsome returns, farmers plunge into debt in cases of crop failure or 

market price collapse. For example, almost all of the farmers in Mae Larn Noi now owe money to tomato 

traders, many owing as much as 100,000 baht, due to the occurrence of severe disease in their tomato crop 

in 2012. As in the case of health-related and environmental hazards, expenditure on chemical input also 

increases due to the lack of official extension advice and farmers‘ tendency to try many different types of 

chemicals in the effort to maintain their crops. Even without crop failure, a simple market-price plunge 

could impoverish farmers. In 2012, for example, Mae Larn Noi Village saw a sharp drop in the market 

price of pumpkin, which made it costlier to harvest and sell the vegetable than to leave it in the field. As a 

result, farmers wasted their entire season‘s harvest. Finally, some farmers in Pang Yang Village also 

expressed concerns regarding the falling price of maize, despite the relatively good market for this crop. 

The role of climate change in increasing risk 

Climate change is widely understood to work as a ―risk multiplier‖ exacerbating pre-existing conditions of 

vulnerability. In the villages surveyed, interviewees connected climate change with the occurrence of more 

extreme weather events such as drought, heavier rain, cold spells; the unpredictability of the rains, as well 

as the increased risk of insect and pest outbreaks, making it more difficult for residents to sustain and 

improve their livelihoods. The farmers in all four villages were concerned that the water levels in streams 

and rivers have been declining during dry seasons, especially over the past ten years. In Soplarn Village, 

residents suspected that this was due to increasing agricultural water use in the upstream villages, including 

Mae Larn Noi. However, water shortages have worsened over the past decade, during which agricultural 

practices and land use have not changed. Villagers in Mae Larn Noi also reported decreasing water levels. 

When Mae Larn Noi separated from MelaLuang Village, they  decided to use different streams for 

production to reduce the uptake from the main river, Me Lan.  

In Pua District, both upstream and downstream villages reported decreasing water levels, with Pang Yang 

experiencing repeated droughts in 2008, 2009, and 2010. In response, the inhabitants of Pang Yang have 

constructed water-storage tanks at both village and household level. The village head is concerned that 

water resources may become a serious problem in the future, although the villagers‘ opinions are divided 
as to the future risk of water shortages. With agrochemical uses further impairing the water quality in the 

region, the question of access to safe water resources deserves further attention in the future. 

In addition, extremes of temperature—both hot and cold—could adversely affect villagers‘ livelihoods. A 
hotter climate, for example, poses risks to agricultural production, most notably in tomato farming, due to 

the increased risk of heat stress as well as insect and pest outbreaks. Tomato crops are especially 

vulnerable to heat stress during the pollination stage, during which high temperatures may impair pollen 

function and hence yield16. There are also as many as 45 known fungal and bacterial diseases and 20 pests 

                                                           

16 Valerie Nelson, John Morton, Tim Chancellor, Peter Burt and Barry Pound (2010). Climate Change, Agricultural  
Adaptation and Fairtrade Identifying the Challenges and Opportunities. Natural Resources Institute, University of 
Greenwich. http://www.nri.org/docs/d4679-10_ftf_climate_agri_web.pdf 
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known to impair tomato growth,17 of which some are likely to be impacted by climate change.18 While the 

precise nature of the plant-pathogen-climate interaction demands further analysis, the inhabitants of Mae 

Larn Noi ascribed a massive outbreak of tomato disease in 2012 to hot weather.  

 

Photo: Drought and both hot and cold spells may adversely impact cattle rearing (Soplarn 

Village). 

In Soplarn Village, several cattle died during a cold spell in 2010. However, cattle may also die due to heat 

and drought—some may be culled if they become too thin—and farmers are more concerned about heat 

and drought than cold spells in terms of the potential threat to their cattle.  

Resilience—from immediate response to long-term adaptation 

The latest IPCC report refers to adaptive capacity as ―the ability of a system or individual to adapt to 

climate change‖,19 and entails the capacity to anticipate and respond to risks as well as to bring about the 

long-term changes necessary to reduce risks. Adaptive capacity is often seen as part of the concept of 

resilience, which has been defined as ―the capacity of a system to absorb disturbance and reorganize while 
undergoing change so as to still retain essentially the same function, structure, identity, and feedbacks‖ 20.  

The FORIN investigation revealed a number of ways in which these marginal communities and local 

governments respond to a range of risks. In managing disaster risk these responses include i) early warning 

and traditional knowledge; ii) disaster loss compensation; iii) infrastructural rehabilitation. In adaptation 

                                                           

17 Gruben and Denton, (2004). Plants of Tropical Africa 2: Vegetables  

18 Ghini et al., (2008) Climate change and plant diseases. Sci. agric. (Piracicaba, Braz.), vol. 
65, no.spe Piracicaba Dec. 2008. 
19

 IPCC, 2012, p. 73  

20 Walker,B.,Holling,C.S.,Carpenter,S.R.,Kinzig,A.,2004. Resilience, Adaptability and Transformability in Socio-ecological 

Systems. Ecology and Society vol.9 
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they include slope management by means of ground-cover improvements and terrace farming, improved 

forest management through community forestry and agro-forestry, and further agricultural adaptation 

through seed and other farming improvements. The following sections summarize the existing efforts to 

manage and adapt to risk, as well as the factors (environmental, institutional, economic, and social), that 

may foster or hinder this capacity in the longer term. 

Early Warning and Traditional Knowledge as Indicators of Risks 

Faced with the frequent occurrence of torrential rain, all of the villages under study have disaster-

evacuation plans and equipment to monitor rainfall. All villages have received some disaster management 

training organized by the provincial DDPM office. In the case of heavy rain (more than 90 mm in a day), 

the villages issue warnings and organize a prompt evacuation. With the help of a local NGO, villages 

facing the acute risk of landslides, such as Mae Larn Noi, have established warning signs that alert villagers 

to the danger, based on past occurrences of mudslides and known high-risk areas. The availability of 

electricity in recent years has also given villagers access to television, which delivers daily weather forecasts 

that may provide a general warning of heavy rainfall.  

 

Photo: A warning sign alerting villagers to danger (Mae Larn Noi Village). 

Along with weather forecasts on television, local knowledge relating to plants and animals is still a useful 

means of predicting the weather, according to farmers in Mae Larn Noi and Soplarn. For example, 

whether various types of wild flowers bloom in a given year gives an indication of likely drought or flood 

in that year. If the shupo flower blooms, for example, then rain and strong winds are on their way. The 

villagers also monitor the conditions of a certain type of lizard‘s tail, as yellow tails indicate less rain for 

that year, and black tails more rain. If the fruit of the fig-tree grows high up on the tree trunk, it is believed 

to indicate more rain, and vice versa. The decisions regarding planting and other agricultural practices 

made by local farmers are partly based on these pieces of indigenous knowledge. 
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Compensation for Crop Losses and Field Damage 

The local government (TAO) has set aside a regular proportion of its budget to assist farmers in the case 

of damage to their crops and fields due to natural hazards. Farmers who have registered their crop 

production in advance may receive compensation in the event of loss or damage, though support is often 

limited and many farmers remain unregistered. Crop losses due to floods or drought, for example, are 

compensated with 600 baht per rai (0.16 ha). Farmers in Soplarn who recently lost paddy land reported 

receiving between 3,000 and 10,000 baht from the TAO. Similar figures were provided by farmers who 

lost land in Pang Yang and Hua Nam village. Some farmers reported that they had not been compensated 

for crop losses, which was probably due to their registration status, as compensation for crop loss does 

require farmers to be registered. Some farmers described registration as too cumbersome and costly a 

process, since driving to town costs them a few hundred baht for fuel alone. Compensation for crop 

losses depends on the level of damage, offering a minimum compensation of 600 baht per rai under 

TAO‘s emergency budget. If crop losses exceed this budget, such cases are handled by  district and 

provincial, and national support respectively. For example, when national government declares an area to 

be a disaster area , the national budget is allocated thought local government (provincial – district - 

subdistrict), though sometimes it is allocated directly though the provincial agriculture office and BAAC 

or GSB.   

For, many households, government compensation for losses has been insufficient. Shortfalls in food and 

income have instead been compensated for by members of the family working as labor, on- or off farm. A 

major generational shift, with members of the younger generation obtaining further education and moving 

away from villages to seek employment in urban centers, like Chiang Mai, Nan or Bangkok is also making 

remittance and family support an important part of their coping strategies. Our interviews showed that 

remittances from relatives‘ work in town were an important source of income for the villagers, during 

periods of recovery from disaster or crop failure.    

Infrastructural Rehabilitation  

The government bodies involved have limited budget to repair water-management infrastructure and 

support new investment in water management. As funding is often insufficient, farmers themselves also 

invest in infrastructural rehabilitation. In Soplarn Village, farmers have used their own funds to repair and 

reconstruct dams and irrigation systems that have been damaged by flash floods. This is often done using 

materials that are easily destroyed and requiring frequent replacement. The government response to such 

infrastructure damage has generally been to replace components with stronger construction material. The 

wooden bridges and dams destroyed in the flash floods of 2004 in Soplarn Village, for example, were 

replaced with concrete ones. However, these were in turn destroyed by the flash floods of 2010, and have 

again been reconstructed in concrete. The concrete dam in Hua Nam village was destroyed in the floods 

of 2011 and repaired in 2012, but there have already been reports of damage to the reconstructed dam. 

The force of the floods makes the investment in strong materials costly, as these still get washed away. 

Another approach is to invest in slowing down the water, as seen in efforts by The Watershed 
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Management Unit, which supports the construction of check dams along streams as a way to slow down 

water flow, allowing enough time for it to filter through the soil.21  

Soplarn Village urgently requires support to address a problem caused by the flash floods of 2010 which 

changed the course of the Mae Ha river, causing further riverbank erosion, threatening residential areas.  

Soplarn‘s inhabitants have requested assistance from the state to dredge sediment from the river-bank to 

return the river to its original course, (at the time of interview, this request had not yet been granted). 

Farmers also proposed using the sediment to refurbish other areas in which paddy land had been washed 

away. For the villagers of Soplarn to maintain their existing livelihoods based on paddy cultivation, it may 

be necessary for the government to allocate a larger portion of its budget to mitigating the effects of 

floods and protecting river-banks. Stones placed in iron nets and additional obstacles may be used to slow 

the flow of the river.  

Slope Management through Improved Ground Cover  

Vegetation cover is one of the major strategies for slope management. In all of the villages under study, 

vetiver grass (Chrysopogon zizanioides) with a strong root system has been planted on sloping land, areas of 

road, and land adjacent to waterways. The grass was planted by farmers, with support from the local 

government. However, the local residents have mixed feelings about this type of ground-cover 

management. Many farmers are skeptical as to whether such grass is actually capable of protecting them 

from the effects of flash floods. Furthermore, in villages like Soplarn, where cattle rearing takes place, it 

has been difficult to establish proper vetiver cover along river banks, because the grass is often trampled 

or eaten by cattle.  

In addition to the use of perennial grasses, the Watershed Management Unit has also continued to 

implement reforestation to make the existing forest more dense, especially with the use of pine trees, 

which have become the dominant species over the past 15 years. WMU staff in Om Koi, however, argued 

for the need to look for other species of tree, on the grounds that pine trees do not hold the soil 

sufficiently tightly.  

The planting of fruit trees is also being explored by some farmers as an alternative approach to restoring 

eroded farm land. A farmer in Pang Yang who lost maize land in a landslide, for example, planted papaya 

trees and vetiver/elephant grass instead. Although it is unclear whether or not papaya trees are likely to 

survive in such poor conditions, the farmer is hoping that it may offer an alternative in cases in which 

fields have been too damaged for annual crop cultivation to take place.  

Slope Management through Terrace Farming and Other Adjustments  

Facing the risk of landslides, flash floods and drought, villagers have adopted further approaches, 

including i) the use of terrace farming; ii) voluntary abandonment of cultivation; and iii) agro-forestry. 

Since the government does not favor rotational agriculture, and has instead promoted policies to 

                                                           

21 Check dams have an important role in water recharge, but are often insufficient to control flash floods. Regular 
repair is also needed. Only Hua Nam village has a check dam that is also used for storing water for irrigation. 
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encourage fixed cultivation on terraces, the Watershed Management Unit has supported the efforts of 

many farmers to construct terraces for paddy cultivation, often in exchange for the land previously used 

for crop rotation. In Pang Yang, the majority of farmers have some form of terraced land, although this is 

not always used to grow paddy rice. When irrigation is insufficient, farmers must cultivate alternative 

crops such as maize or leave their fields uncultivated. While water availability per se is not (yet) perceived to 

be a problem, the cost of purchasing irrigation pipes—which is largely shouldered by individual farmers—
is frequently suggested as a key constraint to paddy rice farming.  

 

Photo: Terrace Farming in Pang Yang Village 

In Om Koi, the Watershed Management Unit also has a budget to promote and support farmers‘ use of 
terrace farming. The Mae Hat WMU has enough funding to provide each of 44 households per year with 

10,000 baht to make terraces, provided that they give up the cultivation of sloped land in the proportion 

4:1 (four plots of rotation land in exchange for one plot of terraced land). In Soplarn, several households 

reported receiving this support; however, it has not yet been extended to Mae Larn Noi. In general, the 

support is sufficient only for the construction of terraces and not for the irrigation infrastructure. The 

households interviewed hoped for additional support from TAO for irrigation-pipes. 

In general, the farmers expressed a strong interest in receiving support for terrace farming. During a group 

discussion in Mae Larn Noi, for example, the villagers stated that they would happily give up rotational 

agriculture on sloped land if they were to receive support to replace hill-rice cultivation with paddy rice on 

terraces. This is due to the fact that hill-rice farming is labor-intensive, requiring farmers to walk long 

distances and work on steep slopes. The individuals interviewed were hoping that paddy rice cultivation 

on terraces would require less labor.  

However, families who give up hill-rice cultivation are concerned about the loss of land available for 

vegetable crops, as these may only be grown in a limited space along the edges of terraces. Households in 

villages such as Mae Larn Noi and Soplarn often plant around 10 to 15 different species of vegetables 

intercropped with hill rice, thus, a shift away from hill-rice cultivation has implications for food security. 
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In response to this limitation, the NGO—Raks Thai Foundation—is supporting households in 

developing agro-forestry gardens with fruit trees and vegetables on the slopes near their houses.  

  

Photo: A Participatory Map of Hua Nam village Village 

Paddy rice cultivation is not a silver bullet against the hazards of landslides and food insecurity. Some of 

the farmers interviewed reported that their terraces have also been affected by heavy rain during the past 

few years, and have expressed concern regarding the impact of such rainfall on household food security.22 

In Mae Larn Noi Village, for example, heavy rain brought sediment to the fields, reducing the rice harvest 

for the season.  

In addition to the officially promoted shift to terrace farming, all of the villages in the study have decided 

to give up cultivating sloping land directly above residential areas, as a way to prevent flash floods and 

landslides from destroying houses and threatening lives. In Mae Larn Noi Village, for example, this 

decision has forced farmers to travel further to their fields, but at least they still have sufficient land for 

their agricultural needs. In the villages of Soplarn and Pang Yang, however, the community decision to 

allow sloped areas to regenerate back to forest has further reduced the already limited land available for 

rotation. In Hua Nam Village, farmers stopped rotational agriculture on the slopes years ago, when the 

state supported the replacement of a wooden dam with a concrete one for irrigation. As the construction 

of this dam fulfilled the village‘s irrigation water needs for paddy rice and vegetable production in lowland 

areas, the village no longer needed to cultivate its sloping land.  

Furthermore, agro-forestry is perceived by many farmers, and especially by Raks Thai Foundation staff, as 

a vital adaptation strategy. In the villages of Pang Yang and Mae Larn Noi, the Raks Thai Foundation 

encourages residents to plant economically valuable crops, such as coffee, tea, and fruit trees, in their 

                                                           

22 The development of paddy rice terrace farming hinges on the availability of, and access to, irrigation, which is 
crucial in a time of increasing drought due to climate change. The irrigation infrastructure requires significant 
investment for construction, repair and maintenance,  with costs borne by both the state and individual households.   
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community forests and household forest gardens, as a way to improve income and reduce dependency on 

risk-prone mono-cropping on the slopes. The project is still in its early stages, and some farmers remain 

wary of investing in coffee, as their last attempt failed due to the lack of a suitable market. However, the 

market for coffee is said to have improved, and the project is being revived. 

The head of the district administration in Om Koi shared his own strategy for reducing rotational 

agriculture. He has initiated a pilot project which asks villagers to give up rotational farming in exchange 

for ―better‖ land which will allow them to carry out fixed cultivation. His analysis of the district‘s land has 
shown that more fertile land is generally covered with forest. His idea is to harvest forest in limited areas, 

allowing for fixed cultivation while carrying out forest regeneration on presently cultivated land. However, 

his strategy does not appear to consider the rationale behind rotational agriculture—i.e. that tropical forest 

land is generally fertile for only a few years of cultivation, and must thereafter be left fallow to recover its 

fertility.  

Improved Forest Management  

The inhabitants of all four villages demonstrated a keen awareness of the importance of forest resources. 

They were well aware of the relationship between forest cover and water availability, and have community 

forests from which they obtain additional food (fruit, mushrooms, bamboo shoots, and small animals), 

wood for house construction, and a small income from the sale of non-timber forest products (NTFPs).23 

These communities have maintained a close relationship with the forest, which also holds a great spiritual 

significance for many people.  

 

In response to environmental changes—including dwindling water resources, increased water pollution, 

and the increased frequency of hydro-meteorological hazards—as well as to the general need to improve 

livelihoods, all of the villages have established some form of forest-resource management. They have 

taken action to increase forest cover, and especially to protect areas adjacent to water sources. Routine 

fire-control procedures are also carried out, and firebreaks have been established within the forest with the 

support of the WMU.24 Soplarn Village, in particular, has established two types of community forest, one 

for the purposes of protection and the other for utilization. On one side of the village lies the protected 

forest, which is preserved as a means of managing water resources. On the other side lies the utilization 

forest, from which villagers may harvest timber only for house-construction purposes. Furthermore, 

forest blessing ceremonies are carried out in the villages of Mae Larn Noi and Soplarn to increase the 

forest‘s protective capacity and to pray for protection from floods and drought. 
 

                                                           

23 Income generating NTFPs in the study area include mushrooms, lacquer, and bamboo. 

24 When a forest fire breaks out, villagers are mobilized to put out the fire. However, it appears that governmental 
support for fire management is not uniformly implemented across the four villages. In the year prior to this study, 
for example, Hua Nam village had not received the funding necessary to make firebreaks, about which they 
expressed concern. The Pang Yang villagers did receive support from the TAO to make firebreaks, but they would 
have liked additional support from the National Park to do more.  
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Photo: FORIN Scenario Session (Mae Lar Noi Village) 

There appears to be a connection between water-related hazards and a village‘s decision to establish a 

community forest. The establishment of a community forest in Sila Laeng Sub-district, of which Hua Nam 

village is part, was initiated in response to deforestation and water shortages 35-40 years ago. The other 

three villages in the study defined some area of the forest as community forest, as part of the negotiations 

when the National Park and Forest Reserve were established. In the past few years, the inhabitants of all 

three villages have also decided to stop cultivating additional land on the slopes above their respective 

villages, and to also designate these areas as community forest. These decisions have been taken in order 

to reduce the risk of flash floods and landslides‘ affecting the residential areas, as well as reducing the risk 

of water shortages. In addition, Pang Yang Village regulations requires that 50 meters of forest is 

maintained along all streams and rivers, in an effort to reduce agrochemical pollution and protect against 

riverbank erosion and sedimentation.25 

Finally, planting fruit trees in the community forest as a ‗food bank‘ is meant to increase food security at 
times in which other food is in shortage, or if the community is cut off from markets due to the 

destruction of bridges or blocking of roads as a result of flash floods and landslides. Both Mae Larn Noi 

and Soplarn have established such food banks with the help of the WMU and the local NGO. Seedlings 

were provided by the WMU, but were of non-local species such as ginger and lime, which would require 

additional care to survive. As a result, the villagers expressed a preference for the use of indigenous 

species for food-bank purposes.  

 

Adaptation of Seed and Crop Varieties, Agricultural Techniques, and Income Diversification 

Given the increased risk associated with changes in policy, the market, environment, and climate, it is vital 

for farmers to improve and diversify their agricultural practices and seize off-farm income-generation 

                                                           

25 Sediment still finds its way into the river, causing difficulties in the downstream area of Hua Nam village. Hua 
Nam village villagers blamed upstream agricultural practices for the presence of sediment in the river, but the NGO 
staff ascribed this phenomenon to road construction.  
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opportunities in order to preserve their livelihoods. Many villagers have already taken steps to implement a 

range of adaptation/risk-management solutions, including i) diversified crop production, ii) improved 

agricultural practices, and ii) alternative sources of food and income.  

 

First, many of the farmers interviewed expressed the desire to change to other crops, but have limited 

knowledge of the options available for income generation. During the village meeting in Pang Yang, for 

example, farmers ranked as their first development priority the need to find other crops and means of 

income generation to replace maize, or at least to reduce their dependence on maize. Planting coffee in the 

forest belonging to the village has been put forward as the most interesting alternative.  

Second, several farmers in Pang Yang use salt against weeds in order to reduce the use of herbicides in 

maize production. HRDI so called ―The Extended Work of The Royal Project‖ supports the cultivation 

of beans as a cover crop used as mulch to enrich the soil of maize land, and thereby to reduce the risk of 

erosion and landslides. In Om Koi, farmers have begun to use sprinklers to irrigate their tomatoes. In Mae 

Larn Noi each farm grows at least two complementary varieties of hill rice; for example, one might have a 

strong stem to be resistant to storms, while the one may be harvested two weeks earlier than the other. 

The hope is also that insects will not attack both varieties at the same time. 

 

Improved agricultural techniques have helped farmers to adapt to a wide range of risks, and the villagers 

have expressed further ideas for agricultural modifications. In Pang Yang, the villagers pointed to the need 

for further research on drought-resistant rice varieties as the new seed varieties supplied by the 

government extension service did not grow well. They also suggested using mulch to cool the soil around 

fruit trees, and applying glue to paper to catch fruit flies.  

 

Third, the farmers interviewed had already diversified their income to some extent, and many expressed 

their desire to diversify further. The residents of Soplarn Village appear to have the most diversified 

livelihoods, which included rice, vegetables, fish, pigs, and chicken for home consumption, and tomatoes, 

pumpkins, and chillies as sources of cash income, along with cattle rearing, weaving, as well as  on- and 

off-farm labor. Some family members have moved to Chiang Mai or Bangkok to work. The collection of 

non-timber forest products such as lacquer, mushrooms and bamboo also provides resources for both 

home consumption and cash income. Fishponds have been introduced by the Raks Thai Foundation to 

supplement food sources and store water. Many families now have fish ponds. Small check dams on the 

streams have also improved water access at a household level. 

Factors enabling and constraining adaptive capacity  

The adaptive capacity of communities—i.e. their ability to foresee, prepare for, and respond to changing 

risks—is largely shaped by formal and informal institutions, as well as the internal and external resources 

available. It is important to improve disaster risk governance in the form of local awareness and political 

agency, knowledge, and capacity, especially among marginal communities (UNDP, 2010).26 The plight of 

                                                           

26 UNDP (2010). Disaster Risk Reduction Governance and Mainstreaming. 
http://www.undp.org/content/dam/undp/library/crisis%20prevention/disaster/4Disaster%20Risk%20Reduction
%20-%20Governance.pdf 
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―vulnerable‖ communities is a frequently discussed topic in the international discourse on climate change, 
yet in on-the-ground reality, such communities are largely ignored due to practical and political 

constraints. This section provides a summary of the factors enabling and constraining the improvement of 

these communities‘ adaptive capacity. 

Enabling institutional conditions 

All of the villagers expressed a strong community spirit. Those in Mae Larn Noi and Soplarn also cited 

their deeply held religious (Christian) beliefs as a source of resilience. Consequently, each of the villages 

has been able to decide as a community to abandon rotational agriculture in high-risk areas. Furthermore, 

all of the villages have regulations in place to govern the usage of community forests and other common 

resources such as community fisheries. Due to the villagers‘ strong community ties and community-

mindedness, these regulations are generally followed. There are also very few violations of state forest 

regulations.27 Showing concern for future generations as well as the present community, Soplarn Village 

has introduced a ban on fishing in a specific section of their community river (declared a conservation 

area). As a result, fish stocks have increased in the river.  

 

The community forest is a crucial source of materials for household consumption and small-income 

generation. Most of the households in all four villages obtain non-timber products from the forest, 

including mushrooms, bamboo shoots, honey, small animals, and firewood. In Mae Larn Noi, villagers 

also reported obtaining lacquer from the forest, which sells for a good price. During the group 

discussions, one of the adaptive strategies proposed was to enrich the forest with trees and plants, the 

produce of which can be sold, and provide resources for food security. There are traditional frameworks 

in place within the villages for respecting individuals‘ rights to non-timber forest products (which belong 

either to the individual who found them, or the one who planted the relevant plant/tree).  

                                                           

27 According to the district leaders. 
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Adaptive strategies already in place or under 
discussion 

Enablers Constraints 

Agriculture/Fishery 

Terrace Farming - Governmental scheme to provide financial support for 
terrace construction. 

- Insufficient funding  for irrigation infrastructure. 
- Lack of knowledge regarding improved farming 
techniques and markets for vegetable farming on the 
terraces.  

Crop Diversification - NGO support for improved and diversified farming, 
including vegetables, agro-forestry and fish ponds. (Pang 
Yang) 

- Lack of knowledge (technical and market) regarding 
alternative crops that are amenable to an upland 
environment. 
- Lack of financial support, especially for crops requiring 
transitional periods before they generate an income(e.g. 
coffee/rubber). 
- Government income guarantee only favoring a few 
specific crops (rice, maize, cassava for market production 
only). 

Improved pest/weed management - Presence of agricultural extension regarding agro-
chemical uses (Hua Nam village). 
- Local and NGO knowledge of alternatives to chemicals, 
e.g. salt against weeds. 

- Lack of agricultural extension (Pang Yang, Mae Larn 
Noi, Soplarn). 
- Reliance on tradesmen as source of income and 
knowledge. 

Fishery Restriction (Stream Conservation) - Community spirit with regard to current as well as future 
generations‘ need for local fish resources (Soplarn).  

 

Forestry 

Community Forest - Community spirit, which promotes the voluntary 
protection of high-risk areas and the enforcement of 
community regulations. 
- Existing norms regarding the sustainable use of 
resources, including NTFP.  
- Perception of clear boundary between community and 
state land by the concerned parties. 
- NGO process of clarifying boundaries in order to get 
formal recognition of community rights, as well as 
avoiding future conflict.   

. 
- Unclear tenure rights. 
- No formal state recognition of community forest rights. 
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Food Bank - NGO/governmental support. - Lack of consideration of native species in developing 
food-bank resources. 

Agroforestry - NGO support. 
- Clearly negotiated boundaries between community and 
state land. (Pan Yang and Hua Nam) 
 

- Unclear tenure rights. 
- Lack of governmental understanding of the need for 
agricultural activities in forest areas. 
-Governmental focus on commercial forestry. 

Income Diversification 

Weaving and other off-farm income opportunities - Presence of Royal projects to link merchandise with the 
market. 

- Lack of access to and knowledge of the potential market. 

Hazard Mitigation  

Slope Management  - Community spirit, which promotes the voluntary 
protection of high-risk areas, especially around residential 
areas. 

- Lack of extension services regarding slope management. 
- Official promotion of maize production (Pang Yang). 
- Lack of official understanding regarding the benefits of 
rotational farming 

Infrastructural upgrade  -Lack of funding/insufficient tax base at sub-district level.  

 

Table 2:  Adaptive Strategies and Enabling or Constraining Factors
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Assistance from NGOs is also an important resource for these marginal communities. The Jompa project, 

for example, has mediated relations between Pang Yang Village and the National Park, resulting in clear 

boundaries between community and state land, as well as negotiating access for the villagers to the 

National Park for non-timber forest products. The presence of clear boundaries enables agro-forestry 

practices to be carried out in the village‘s community forest, which are presently under discussion as a 

potential income generation project28. In Pang Yang, the land that households no longer use for rotational 

agriculture is referred to as ―family‖ forestland. This makes it easier for households to invest in coffee 
production, for example, on that land. The NGO Raks Thai Foundation has also been supporting Pang 

Yang in terms of income diversification. A few entrepreneurial farmers are now developing a range of 

vegetables and animal-husbandry practices. In the other villages, the community forest belongs to the 

community as a whole, so individual investments would need a new set of regulations and internal 

agreements. 

Furthermore, a network of communication between local residents, NGOs, and local governments helps 

to improve the governance of forest resources. The forest-conservation network of villages in Yang Piang 

Sub-district, organized with the help of the Raks Thai Foundation, enhances conservation activities and 

reduces conflict between villages by establishing regulations regarding community forest management, fire 

protection, and patrols to monitor illegal activities such as logging. The Village Watershed Management 

Network provides a forum in which any unsolved issues can be negotiated. The Government Watershed 

Management Unit works with communities and with the Village Watershed Network to establish land-use 

planning and zoning. 

 

Physical access to the market, and access to information about the market, are important means of giving 

farmers more options to improve their livelihoods. Hua Nam village Village, for example, is close to the 

center of the district, and thus enjoys easy access to markets as well as to government extension services. 

Farmers from Hua Nam village are thus more confident about their chances of finding alternative crops if 

conditions change.29 The other villages surveyed, however, have less access to the market and government 

extension services, making them more vulnerable in the case of market or environmental changes. 

Constraining institutional conditions 

The existing constraints that make these communities vulnerable to disaster risks are also those that 

hinder adaptive capacity in the face of climate-change risks. Notable institutional constraints identified in 

this study are as follows: i) insufficient government extension support; ii) ineffective income-guarantee 

schemes; iii) village reliance on tradesmen; and vi) a counter-productive forest-management policy. 

                                                           

28 Coffee production has the potential to become widespread, as many families planted coffee a few years ago. 
Although Raks Thai Foundation is withdrawing from Pang Yang in 2013 because of reduced donor support, there is 
some hope that the Thai Royal Project will be able to support the farmers‘ coffee production.  

29During discussion of climate change, villagers in Hua Nam village took the potential threats to paddy rice 
cultivation seriously, beginning to speculate about the effects of being forced to stop rice production because of 
unfavorable conditions. They were primarily concerned about the increasing risk of insect attacks, along with the 
adverse effects of hotter weather and an increasing number of drought periods. 
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First, the existing extension support provided by the government is insufficient to supply farmers with 

adequate information on sustainable agricultural practices and alternative livelihood strategies. At present, 

farmers receive little support for cash-crop production, since sloped-land agricultural practices are 

increasingly discouraged. The lack of governmental understanding of rotational agriculture in general, and 

its importance to people‘s livelihoods and the environment in particular, is problematic, given the role of 

long-fallow rotational agriculture in order to reduce agro-chemical use, prevent erosion, improve nutrition, 

and reduce disaster risk. With villagers‘ lacking information regarding government policies and strategies, 

and the local government‘s lacking an adequate understanding of community priorities, villagers often rely 

on third-party individuals—namely tradesmen—for advice, or else try to handle issues on their own. For 

example, when Mae Larn Noi‘s tomato crop failed in 2012, farmers did not receive any help from the 

government‘s extension services; instead, they asked tradesmen for advice and tried different pesticides 

and insecticides to save their crop, resulting in the serious overuse of chemicals, as assessed by the 

interviewees. 

Second, the problem with the existing income-guarantee scheme is that it does not reach famers in remote 

areas, failing to encourage a shift away from environmentally damaging agricultural practices.30 This stems 

from a number of factors; for example, the official compensation scheme requires farmers to register their 

crops at the beginning of the season, something many farmers do not do. This is chiefly due to the high 

transaction costs associated with the registration process. A trip to the district center takes time; and more 

often than not farmers fail to register because the queues are long and/or office hours are misunderstood. 

Poor households do not choose to stay over night in the district town to wait for a chance to register. In 

addition, the level of compensation received is perceived to be too small (606 baht per rai of damaged 

crop). These insufficient levels of support are also due to the limited budgets in these districts.31 

 

Third, the farmers in Mae Larn Noi and Soplarn sell their tomatoes through middlemen, from whom they 

also receive production inputs on credit. If their harvests fail, they become indebted to the middlemen and 

thus have to continue growing tomatoes, selling at a low price to the same middlemen until their debts are 

cleared. This creates a vicious cycle and limits their chance of seeking an alternative means of income 

generation. The situation seems to be less severe in other villages. In Pang Yang, farmers appear to be less 

dependent on their relationship with a single middleman, as they purchase inputs from different sources 

and sell their crops to different middlemen. Some households have also formed groups to negotiate prices 

with middlemen. Hua Nam villagers are also less dependent on middlemen, as they are close to the district 

center.  

Fourth, the existing forest policies seem counter-productive in terms of the villagers‘ need to adapt to 
increasing risks. Our study found that many stakeholders, including government officers, regard the 

separation of agricultural land and forestland itself to be an increasing risk, as such a tendency leads to 

                                                           

30 Many farmers in Soplan expressed their desire to grow maize due to its lower investment cost and lower labor 
requirement. At present, however, a restriction imposed by the district head is in place. However, this may change if 
there is a change of leadership. 
31 The transfer of responsibilities to sub-districts has disadvantages. In particular, the mountainous areas of a sub 
district, like Yang Piang and Phu Kha, receive very little tax income because few households have land titles, and 
there are few industries or companies in these areas..  
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agricultural practices on marginal land that increase the risk of erosion and landslides. Instead, 

stakeholders identified the need for more integrated agro-forestry landscapes, in which villagers have 

enough land to integrate tree planting as part of their existing agricultural system. Agricultural production 

on small plots within the forest was generally regarded as less risky than the agricultural cultivation 

currently practised on vast expanses of sloped land. The protected land status of many forest areas means 

that villagers are left with no options for relocation in the event that their land is severely damaged by 

disaster, as was the case in Soplarn Village in 2004 and 2010.32  

Further, whilst the presence of a community forest fosters the active management and improvement of 

forest resources, such areas are still limited. Community forests receive no formal recognition from the 

government. Negotiations with the government regarding the delineation of community forest have been 

ongoing for decades, but the Community Forest Act has never been passed by Parliament, due to internal 

disagreement regarding the best way to protect the country‘s forested areas. One side strongly resists any 
recognition of communities‘ access to the forest, while the other argues that it is impossible to move all 

villages away from forest areas, and that it is better for communities to have access to their own forests to 

obtain the necessary firewood, wood for construction, and non-timber forest products. According to the 

second side, such an approach makes it more likely that the protected forests will remain ―untouched‖.  

Finally, unclear tenure rights are also an issue. For example, Soplarn Village manages a teak forest as its 

community forest, which could potentially be a rich source of income. However, the villagers have no 

documentation supporting their right to harvest and replant selectively within the community forest. 

Currently, the village has only an agreement with the state that it will manage and protect the forest, after 

the state finalized concessions for a private company which had previously harvested teak from the forest. 

The forest is now in its regeneration phase, but the village‘s rights remain unclear.  

Policy recommendations 

Individual interviews and group discussions revealed some of the limitations of the government‘s current 
approach to disaster risk reduction, agricultural development, and forest management in the study areas. 

The final group discussions with key informants in the villages also generated policy recommendations.  

Based on the fieldwork, this study recommends that the following considerations be addressed in national 

and regional policy making, as this is likely to enhance the adaptive capacity of these communities in the 

face of increasing climate change and other risks.  

First, due attention needs to be paid to the necessity of activities to support villagers‘ livelihoods in forest-
dependent communities. It is counter-productive to turn a blind eye to the fact that farmers must cultivate 

on slopes to sustain their livelihoods. Instead, proper extension services should be established to cater for 

the needs of upland farmers, particularly in relation to improved cultivation methods capable of reducing 

                                                           

32 Even without these formal restrictions, it is difficult for people to move; the need to rebuild their homes also 
creates problems. 
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the risk of erosion, landslides, and other hazards, including the improper use of chemicals.33 Furthermore, 

if extension services help farmers to develop agro-forestry systems on sloping land, such an approach 

could provide both cash income and environmental benefits, reducing general risks to farmers‘ 
livelihoods. To support upland communities, it is also advisable to use native trees for reforestation and 

food-bank purposes, among others, as these have a greater chance of survival, and make it easier for 

farmers to develop nurseries on their own.  

 

Second, clear regulations for community forests (in the form of Community Forestry Acts, for example) 

are needed to allow farmers to generate income from the forest—to encourage farmers to enrich their 

forestland by cultivating fruit trees, coffee, medical plants, etc. If farmers were able to grow economically 

valuable trees in forested areas, this would incentivize them to protect local forests and reduce the 

pressure on steep land used for agriculture. For this, an official policy recognizing the role of villages as 

―co-managers‖ of forests would be helpful, as suggested by the National Park staff. Given the limited 

official manpower, input from villages could be useful to enforce forest-management regulations. As the 

National Park staff suggested, villagers are, in practice, already playing such a role, since they are usually in 

the forest and thus likely to notice any illegal activities.  

Third, further research on improved crop varieties, particularly using local seeds and increasing drought 

tolerance, is needed. The farmers in our study expressed the desire to reduce their dependency on high-

yield crop varieties, which require numerous agrochemical inputs; yet at the same time were concerned 

about the low yield of local varieties. Ultimately, local varieties were regarded as necessary complements to 

the higher-yielding varieties, since the former are more drought-resistant. The development of seed banks 

to supply local seeds would also prove helpful. 

Fourth, support from government institutions is needed to encourage the adoption of environmentally 

friendly agricultural options. To protect against the adverse impact of intensive mono-culture crop 

production, for example, income guarantees for farmers should be decoupled from specific crops, and 

maize in particular. In addition, given the considerable interest among farmers in terraced agriculture, 

further financial support for groundwork and irrigation could yield significant benefits by reducing more 

environmentally risky forms of cultivation.  

 

Finally, government agencies need to make sure that proper disaster warning systems are in place. For 

example, improved communication systems in the form of very high-frequency (VHF) devices or walkie-

talkies would help to improve local emergency-management capacity. At present, members of the 

Watershed Unit must drive to villages to warn them of disaster risks. In the event of heavy rainfall, this 

poses risk to the government officials themselves.  

                                                           

33 The farmers interviewed, for example, expressed their need for advice on non-chemical methods of controlling 
weeds and insects.  
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Conclusion 

This FORIN investigation finds that the core component of these communities‘ vulnerability to disasters 
and climate risk is their marginalization. They occupy areas that the government has declared to be 

protected forest. They have been allowed to maintain their existing agricultural practices to a limited 

degree, but the much smaller area now available to farmers ―forces‖ them to adopt agricultural practices 
that increase the scale of loss due to flash floods and heavy rains. Government extension services do not 

support these communities in developing sustainable agricultural practices because they live in protected 

forests where agriculture is officially proscribed. 

Disasters and climate-related risks are undermining the livelihoods of the villagers in this region, most 

notably in two of the communities under study—Pang Yang and Soplarn. In Soplarn Village, flash floods 

pose a threat to paddy rice cultivation along the river, thus endangering villagers‘ food security. In Pang 

Yang Village, landslides pose a threat to maize production on slopes, which constitutes their main source 

of income. However, the dynamics of land-use change, environmental impact, and disaster risk vary 

between villages. In the case of Pang Yang, for example, villagers‘ existing mode of cultivation exacerbates 

the risk of landslides, as the herbicides used are believed to kill the root systems binding the soil. 

However, the risks facing Soplarn village are apparently not triggered by their mode of cultivation, even 

though it leaves them very exposed to risk. This study found disasters and climate risk also to affect Mae 

Larn Noi and Hua Nam villages, but not yet to strike at the foundations of villagers‘ livelihoods in these 

areas.  

Forest-protection policies that turn a blind eye to people‘s need to make a living run the risk of being 
counter-productive as a result. If, instead, policies and extension services were to support forest 

communities in making a living from the forest, then the amount of open and exposed agricultural land 

could be reduced, thereby decreasing the risk of losses to flash floods, erosion, and landslides.  

Making a living from the forest could involve planting coffee, tea, fruit trees, rattan, and teak in forested 

areas. Limited rice cultivation on small plots with long rotation periods would be allowed. According to 

province-level government staff in both the forest and agriculture sectors, it would be easier to expand 

forest cover in Nan Province, if farmers planted economically valuable species for their own benefit in the 

forest. An agro-forestry landscape is less exposed to disaster and climate-related risk than a landscape 

divided between forested areas and widespread agricultural production on steep slopes. For this to be 

possible, policies need to change to promote agro-forestry together with marketing opportunity support.  

Policies that promote the development of the community forest area to provide alternative livelihood 

options would also reduce pressure on slope land mono-cropping of cash crops, such as maize farming.  

Furthermore, paddy rice production is regarded by farmers and government representatives alike as a 

promising strategy for making people less dependent on the cultivation of sloped land. However, flash 

floods and landslides are capable of damaging or destroying terraced fields and their associated irrigation 

infrastructure as well, making it difficult to completely abandon slope-land cultivation. Thus far, the 

limited funding available for irrigation has also constrained the realization of a terrace farming-based 

livelihood strategy.  
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Appendix 1: Study-Site Selection 

The first criterion for site selection was the need to study villages in the upper catchment area of the Chao 

Praya River, the main river running through Thailand, which caused flooding in Bangkok in 2011. In Nan 

Province, the villages selected are in the catchment of Nam Yam river watershed; in Chiang Mai, they 

belong to the Ping River watershed. Both rivers are major tributaries of the Chao Phraya. In each 

catchment area we selected an upstream and a downstream village.  

We selected the villages following discussion with the NGO, the Raks Thai Foundation. It was 

advantageous for us to work in villages with active NGO support for natural-resource management, 

livelihoods, disaster risk reduction, and adaptation to climate change. The Raks Thai Foundation staff 

introduced us to the villages, and provided information about the villages that facilitated our research. The 

NGO will also be able to use the results of our research.  

Another criterion was that the villages be located in a National Park or a  Forest Reserve area in order to 

gain insight into the relationship between climate risk and livelihood in forested areas. The two sub-

districts have a different balance between forest and agricultural land. Phu Ka Sub-District contains the 

Doi Phu Ka National Park, which is a protected forest area. Pang Yang Village lies on the edge of the 

park, with relatively large areas of agricultural land covering entire slopes. Yang Piang Sub-district is largely 

a Forest Reserve area, and its villages—including Mae Larn Noi and Soplarn—have smaller areas of 

cultivated land here and there in the forest. Both areas have experienced landslides during the past years.  

The selected villages were all accessible by road. Villages that are inaccessible by road do not have the 

same problems, as they are less market-oriented. The road itself also increases the risk of erosion and 

landslides in places where the road cuts through the hill slope. The road also channels rainwater to form 

increased concentrations at certain points.  

Research Methods 

The interviews were conducted with farmers and village leaders, both individually and in small groups, 

using semi-structured interviewing, timelines, and maps of village land use. The villages are small – each 

consisting of around 50-70 households. In each village, we interviewed around 15 households, which gave 

us a picture of how the villagers had been affected by hazards and risk, and the measures they take to 

reduce risk. Our method of selecting households was to look at a map of the households with the village 

head and mark the households affected by floods, landslides, etc. to make sure that we obtained 

information from them. We also walked around the village and interviewed households at random. Group 

interviews with key informants were also held, to which a range of people representing different levels of 

affluence and status were invited. The livelihood activities undertaken by villagers were similar; the 

differences lay chiefly in scale of production. The key informants were selected according to suggestions 

made by village leaders and villagers we met during the interview process.  

At government level, we interviewed representatives of the Sub-district Administrative Organization -

TAO; The District administrative officials and agriculture officials; and at province-level, staff of the Royal 

Forest Department and the Agriculture Department. We also interviewed the government‘s Watershed 
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Management Unit and the National Park Authorities (under the jurisdiction of the Ministry of Natural 

Resources and Environment).  

Feedback meetings were organized with 10-15 key informants (around half of whom were people we had 

not yet interviewed) in each village, during which we presented our conclusions on vulnerability, resilience, 

and adaptation in the village and invited responses from the group. The meetings also resulted in policy 

recommendations.  

Meteorological data for Om Koi District were obtained from the Meteorology Department of Chiang Mai 

Province, and from the Meteorology Station in, Nan Province (the neighboring district to Pua, as Pua 

does not have a station).  

Two main FORIN methodologies were used in this research, as follows: 

Critical cause analysis: Participatory mapping of land-use changes and policy and institutional analysis. 

Scenario analysis: Based on two scenarios of climate change: 1) an increase in temperature by two 

degrees, leading to hotter and dryer summers; 2) an increasing frequency of heavy rains.  

The villagers discussed the expected impact of these scenarios on the environment, production and health. 

They then discussed possible means of adaptation, and determined the kind(s) of support necessary to 

implement these adaptive measures. Finally, priorities in village development were discussed.  

Comments on the research methods 

We discussed the climate-change scenarios above as if the hotter/dryer weather and increasing rainfall 

were extrapolations of villagers‘ existing experiences over the forthcoming five- to ten-year period. The 

responses were therefore largely based on the villagers‘ current experiences.  

We found that some people exaggerated their difficulties, especially when interviewed by the non-Thai 

researchers. This may be because these individuals hoped that the research would lead to external 

investment and support for households with serious difficulties. In Pang Yang Village, for example, some 

households mentioned only the fields lacking a water supply, even though water was provided to other 

fields. We hope to have avoided misinterpretation by discussing the results with village leaders and NGO 

staff who know the village well. Half of the interviews were carried out by the Thai researcher, and we 

paid attention to the differences between the results. The results were also discussed by a larger group of 

villagers at the end of the fieldwork, in order to obtain feedback and avoid misinterpretation 
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Appendix 2: Scenario based planning and adaptation options 

Scenario 1: Increase in temperature or hotter (average 1 – 2 degrees Celsius increase) and rapid weather changes within the same day (hot/rain/cold) 

1) Ban Pang Yang, Pua district, Nan 

Issues 
Impact 

Vulnerabilies 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture - Increased rice and 
maize yield (more 
photosynthesis) 

- Increased number 
of pests (insect, 
mouse, etc.) 

- Drought and 
warmer 
temperatures 
causing a reduced 
germination rate 

- Reduced fruit yield 
(e.g. Lichee) due to 
warmer weather  

- Fish deaths from 
warmer water in the 
fish ponds 

- Rice and 
maize are 
damaged and 
have low 
productivity, 
leading to an 
increase in  
debt  

- Some fish are 
intolerant to 
warm water 
e.g. carp 
(Puntius 
gonionotus) fish, 
adding to a 
further decline 
in food 
security  

- Increase the 
use of 
chemicals for 
pest control 

- Change the 
rice and maize 
varieties used 
(drought 
tolerance) 

- Improve the 
water 
management 
system for the 
fish ponds (to 
reduce water 
temperature) 

- Use organic 
insecticide to 
spay fruit trees 

- Cultivate more 
cat fish and 
Tilapia 
(species less 
sensitive to 

- District 
Agriculture 
Office: 
provide 
technical and 
information 
support 

- Community 
fund or other 
sources: 
provide 
additional loan 
schemes for 
agriculture 

- HDRI and 
District 
Agriculture 
Office: 
provide rice 
seed and 
training 

- RTF: provide 
alternative 
crops and fish 

-    

- Community 
Developmen
t Office: 
promote 
alternative 
livelihood 
and jobs to 
villagers to 
reduce the 
impact from 
crop loss 

http://dict.longdo.com/search/Puntius%20gonionotus
http://dict.longdo.com/search/Puntius%20gonionotus
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warmer water) 
Natural 

Resources 

Management 

-  - Lower (or dry) 
water levels in river 
and streams 

- Increased incidence 
of forest fires 

- Dipterocapus 
forest and 
pine trees are 
vulnerable to 
forest fire (dry 
leaf)  

- Reforest and 
expand forest 
fire protection 
‗roads‘ 

- DNP, TAO, and community: 
Collaborate on forest fire 
protection activities (Feb – Mar) 
 

-  

Livelihood -  - Limited water for 
household 
consumption and 
farming 

- All 
households in 
Pang Yang 
have limited 
water supplies 

- Maintain 
existing water 
sources and 
build more 
water storage 
mechanisms 

- Village 
committee 
and District 
office: survey 
and maintain 
water storage 
tanks and 
build more 
mini-
reservoirs 

- DGR: 
provide 
alternative 
water sources 
(e.g. 
underground 
water) 

-  

Health  - Increased instances 
of illness (e.g. fever, 
diarrhea, heatstroke 
etc.) 

- Children and 
the elderly are 
more 
vulnerable 

- Encourage 
working in 
shade and 
avoiding 
working in 
direct sun for 
long durations 

- Perform 
annual medical 
checks   

- HDRI and 
Community 
Health 
Promotion 
Hospital 
(station): 
provide 
regular 
medical 
checks and 
blood tests 

- District 
Health Office 
and hospital: 
encourage the 
operation of a 
permanent 
medical 
doctor in or 
nearby the  
village, 
provide 
training for 
community 
health 
volunteers 
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2) Ban Hua Nam, Pua district, Nan 

Issues 
Impact 

Vulnerabilies 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture -  - Damaged 
vegetable crops 
(e.g. green 
cabbage) due 
to water 
shortage  

- Farms require 
more water 
and investment 
of time 

- Reduced fruit 
yields (e.g. 
mango, lychee, 
longan, etc.)   

- Crop and 
livestock are 
damaged, 
increasing 
farmers‘ debt 

- Promote home 
gardens for 
household 
consumption  

- Use weather 
forecasts to 
improve crop 
planning 

- Switch from 
rice to 
groundnut or 
beans 

- Improve water 
management 

- District 
Agriculture 
Office: to 
provide 
relevant 
information 
about 
alternative 
crops and 
relevant 
weather 
forecasts 

- District 
Agriculture 
Office: 
develop new 
drought and 
climate 
change 
tolerant crops  

- Community 
needs a 
campaign to 
promote 
sustainable 
farming and 
food safety 

Natural 

Resources 

Management 

- Increased tree growth 
in forests  

- Lower water 
levels in rivers 
and streams 

- Increased 
forest fire 
severity and 
frequency  

- Improve water 
management 
(e.g. check 
dam, 
community 
reservoir) 

- Municipal Office: allocate 
additional budget to the Silalang 
Community Forest Network for 
forest fire monitoring and fire 
protection line improvements 

-  

Livelihood -  - Household 
water shortages 

- Reduced 
NTFPs yield 
(e.g. 
mushroom, 
wild vegetable, 
honey, etc.) 

- Improve fire 
protection 

- Community Development Office: 
provide training for alternative 
livelihood and income 

- Community 
needs training 
on food 
safety and 
preservation 
to add value 
to their 
agricultural 
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products 
Health  - Higher 

incidence of 
health 
problems due 
to hotter 
weather (e.g. 
heat stroke) 

- Increaed 
health 
problems 
especially in 
children and 
the elderly  

 - Public Health Office: establish 
mobile units to provide health 
care support and monitoring 
following climate changes 
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3) Ban Mae Larn Noi, Om-Koi district, Chiangmai 

Issues 
Impact 

Vulnerabilities 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture - Shorter (maize) 
growing periods 

- Water 
shortages 

- Increasing pest 
(insect) 

- Decreased rice 
yield 

- Loss of 
income from 
reduced crop 
yield  

- Increased 
debts incurred 
due to  crop 
investment 

 

- Improve the 
irrigation 
system 

- Switch to less 
water 
consuming 
crops 

- Establish fire 
protection 
‗roads‘ 
surrounding 
farms 

 

- District 
officer, TAO, 
RTF: build 
capacity for 
CC adaptation 

- BAAC and 
GSB: offer 
special loan 
schemes to 
encourage for 
new crop 
investment 
and improved 
farming system 

- District 
Agriculture 
Office: 
provide 
knowledge 
and support 
for  irrigation 
system 
improvements 

- Water storage  

Natural 

Resources 

Management 

 - Water 
shortages 

- Higher 
frequency of 
forest fires 

- Reduced 
NTFPs yields  

- Adverse 
impact on the 
community 
through 
damages in  
community 
forest and 
farm areas  

- Enhance the 
fire protection 
‗roads‘ to 
cover 
watershed 
areas 
(connected 
with other 
villages) 

- WMU and 
TAO: provide 
additional 
support 
including 
sufficient 
funding and 
coordination 
with all villages 

- District 
Agriculture 
Office: 
provide 
knowledge 
and support 
for irrigation 
system 
improvements 

- Establish a 
community 
forest 
protection 
prize to 
encourage 
good 
management 
in villages 
(WMU & 
TAO)  

Livelihood - Increased wood 
sources for fue and 
cogon grass for 

- Increased 
seasonal or 
permanent 

- Decreased 
aquatic and 
food sources 

- Construct new 
wells, ponds, 
check-dams to 

 - RID - Needs 
discussion 
and 
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roofing.  migration to 
towns or cities 
for off-farm 
jobs 

- Conflicting 
water usage 
demands 
between 
farming and 
household 
consumption 

collect and 
manage water 
resource 

agreement  
with WMU 
and RID 

Health  - Increased 
numbers of 
mosquitos (fast 
growing)  
 

- Enhanced risk 
of illness 
(Malaria, heat 
stroke, etc.) 
among  
children and 
the elderly 

- Provide 
education and 
insecticide for 
use against 
mosquito and 
flies 

- Community 
Health Station, 
District Health 
Office, and 
TAO 

- World Vision 
Foundation 
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4) Ban Soplarn, Om-Koi district, Chiangmai 

Issues 
Impact 

Vulnerabilities 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture - Shorter tomatoes 
growing periods 

- Faster and easier to 
burn fields (in 
preparation for the 
next season) 

-  Easier to dry rice 
following the harvest 

- Water 
shortages 

- Increase in the 
number of 
pests and 
disease  

- Difficulties 
controling 
slash and burn, 
which may 
result in the 
spread of fire  
into nearby 
areas (other 
farms and 
forest areas) 

- Establish farm 
wells and pond 

- Establish 
check dams 
along streams 
and rivers 

- Protect water 
catchment 
areas 

- Related organizations (e.g. TAO, 
district agriculture office, RTF, 
World Vision Foundation, etc.): 
allocate budget to support the 
community 

- Individual 
farm ponds 
for 
agricultural 
water and 
fish 

Natural 

Resources 

Management 

-  - Increased risk 
of severe forest 
fire and a 
difficulty to 
control them 

- Forest areas 
nearby 
agricultural 
plots may be 
affected 

- Community 
forest area 
(dipterocarp 
forest) – 
having more 
forest  
residuals, 
which leaded 
to severely 
forest fire 

- Establish 
forest 
awareness 
working 
groups to 
monitor forest 
fires 

- Grow banana 
trees to 
increase soil 
moisture 

- Expand the 
forest fire 
protection 
line/green belt 

- RTF, WMU, and PAO: support 
community activities (to allocate 
sufficient budget and proper 
equipment for forest fire 
protection works) 

-  

Livelihood - Higher incomes 
from NTFPs 
collection and food 

- More time 
spent on 
farmwork 

- Water 
shortage in the 
community 

- Protect water 
catchment 
areas 

- RTF, WMU, TAO, and PAO: 
support community activities 
(budget and equipment) 

-  
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sources (e.g. 
mushrooms) 

(watering and 
pest control) 

- Water shortage 
both for 
consumption 
and agriculture 

- Decreased 
NTFPs e.g. 
wild vegetable 

- Fish deaths 
from warmer 
water in the 
fish ponds 

during the 
second half of 
the dry season 

- Establish 
check dams 
along streams 
and rivers 

- Grow banana 
trees to 
increase soil 
moisture 

Health  - Heat stroke 
and fever from 
changing 
weather 

- Increased 
incidence of fly 
and sanitation 
problems 
(diarrhea and 
other diseases) 

- Children and 
the elderly are 
more 
vulnerable 

- Filter and boil 
water before 
consumption 

- District Health Office and heath 
volunteer group: provide villagers 
with information and education 
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Scenario 2:  Changing rainfall pattern (heavy rain in particular areas within a short period) and more dry days during rainy season 

1) Ban Pang Yang, Pua district, Nan 

Issues 
Impact 

Vulnerabilities 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture - Improved water 
supplies for terrace rice 
and upland rice 
irrigation 

- Loss of top 
soil (nutrient 
and fertilizers) 

- Damaged rice 
terrace plots 
and irrigation 
systems 

- Crops 
damaged by 
flash floods 
and fungi 

- Maize farming 
with high 
slope (>45 
degree) areas  

- Plots with 
insufficient 
vegetation 
after growing 
new seeds  

- Adjust 
cropping 
period to 
compensate 
for late rainy 
season 

- Build large 
silos to dry 
and store 
products  

- Grow elephant 
grasses to 
reduce erosion  

- Reduce 
dependence 
on mono-
crops: grow a 
wider variety 
of crops   

- HDRI and 
related 
government 
agencies: 
provide 
seedlings (e.g. 
elephant grass) 
to villagers 

- Integrated 
planning and 
long term 
support to 
village and 
surrounding 
areas  

- Move to 
rotational 
cropping 
(past 
practical) 

- Enhance crop 
yield per unit 

- Learn from 
other areas  

- Pangyang 
agricultural 
land is 
mainly in 
steeply-
sloped areas 

- Limited area 
to convert to 
terrace 
(limited 
access to 
water) 

Natural 

Resources 

Management 

- Decreased risk of forest 
fires 

- Landslides 
affecting 
agricultural 
land and 
community 
managed areas 

- Soil erosion 

- Heavy rain 
continuing 
longer than 3 
days in high 
slop areas 

 

- Reforest 
and/or grow 
elephant grass 
in high-risk 
areas 

- DNP, provincial natural 
resources and environment office, 
and TAO: provide young trees 
for reforestation activities 
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and sediment 
to stream 

Livelihood -  - Landslides 
affecting 
agricultural 
land and 
community 
managed areas 

- Road damage 
and blocks 
from 
landslides and 
flash floods 

- Community 
areas are 
vulnerable to 
landslides 

- Villager 
cannot or 
have difficulty 
to travel to 
Pua town 

- Convert the 
remaining 
agriculture 
plots (fallow 
land) in the 
upper 
community to 
community 
forests 

- Develop a 
CBDRM plan 
and committee 

- All villagers: 
stop using the 
rotation plot 
in the upper 
community 
area to 
prevent 
landslides  

- Government 
office: 
provide long 
term support 
with CBDRM 
activities 

 

Health  - Increased 
incidence of 
illness as a 
result of rapid 
changes in 
weather 

- Children and 
the elderly are 
more 
vulnerable 

- Provide 
training and 
information 

- Provincial 
Health Office: 
provide 
regular mobile 
health care 

- Establish a 
community 
health 
hospital 
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2) Ban Hua Nam, Pua district, Nan 

Issues 
Impact 

Vulnerabilities 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture - Increased water 
available in the 
community reservoir  

- Reservoir 
damage as a 
result of excess 
water 

- Rice and crop 
(e.g. fungi) 
damage due to 
highhumidity 

- Top soil loss 
and erosion 

- Agricultural 
land below the 
reservoir are 
vulnerable to 
overflow 

- Farms located 
next to rivers 
or streams are 
vulnerable to 
flash floods 
and bank 
erosion  

- Monitor 
flashfloods 
and landslides 
in agricultural 
areas 

- Revert to 
growing 
upland rice to 
reduce damage 
from 
flashfloods in 
paddy fields 

- Allocate 
municipal 
budget to 
establish and 
maintain 
check dams 
and reservoirs 

- RID: provide 
information 
about 
reservoir 
maintenance 
and 
improvement 

- The existing 
reservoir has 
been 
damaged by 
flash floods 
and requires 
repair 

Natural 

Resources 

Management 

-  - Landslides 
affecting 
agricultural 
land and 
community 
managed areas 

- High sediment 
in river or 
steam 

- Reforest 

- Implement 
watershed 
protection 
activities 

- WMU and Municipal: allocate 
budget to support reforestation 
activities 

-  

Livelihood - Increased water supply - Landslides 
affecting 
community 
managed areas 

- Damage to 
houses located 
near steeply 
sloped areas 
(2 houses 
were partly 
buried 2 years 
ago) 

- Temporary 
relocation to 

- Measure and 
monitor 
rainfall 

- DDPM and NGO: provide 
CBDRM training, planning and 
training exercises 

- Military: provide additional 
support for recovery and relief 

- Establish an 
early warning 
system and 
identify safe 
areas to 
protect 
against floods 
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other safer 
areas (cousins 
houses) when 
heavy and 
long period of 
rain 

Health  - Increased 
incidence of  
malaria or 
other 
mosquito-
borne diseases 

- Water 
contamination 
from higher 
use of 
agricultural 
chemicals (due 
to top soil loss) 

- All villagers 
are affected by 
increases in 
diseases and 
poor water 
supplies 

- Promote and 
organize 
training about 
mosquito 
cleaning 
campaigns 
(health 
volunteer 
team 
members) 

- District Agriculture Office: 
promote sustainable agriculture 
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3) Ban Mae Larn Noi, Om-Koi district, Chiangmai 

Issues 
Impact 

Vulnerabilities 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture - Increased number of 
water sources 

- Damage to 
crops and 
livestock 

- Frequent 
occurrence of 
flash floods 
and increased 
erosion 

- Potential for 
severe 
landslides 

- Landslides in 
steeply-soped 
areas (e.g. 
tomato 
farms) 

- Landslide in 
surrounding 
village areas 

- Top soil loss 
bringing 
about an 
increased use 
of fertilizers 

- Build check-
dams to store 
water for the 
dry season 

- Use weather 
forecasts and 
local climate 
knowledge for 
crop planning 

- TAO: allocate 
budget to 
improve 
existing 
irrigation 
system 

- TMD: provide 
meteorological 
information 
and training  

- TAO and 
DDPM: to 
coordinate 
with RID 
and/or DWR 
to rebuild 
community 
reservoirs and 
establish early 
warning 
systems 

-  

Natural 

Resources 

Management 

- Increased number of 
water sources 

- Reduced risk of forest 
fires 

- Vulnerablilty 
to landslides 
and flash 
floods in 
agricultural 
land 

- Loss of top 
soil loss and an 
increase in the 
sediment in 
streams and 
rivers 

-  - Reforest the 
surrounding 
community 
areas  

- WMU and TAO: allocate 
additional budget through the 
watershed forest network for 
awareness and reforestation 
activities  

-  

Livelihood - Increased number of 
water sources 

- Damage to 
roads 

- Difficulty in 

- Houses 
located next 
to stream are 

- Establish a 
community 
early warning 

- District office, TAO, DDPM, 
RTF and Thai Health Promotion 
Foundation: provide equipment 

- Community 
has 
developed 
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commuting to 
Om-Koi town 

highly 
vulnerable to 
landslides 

system using 
rainwater 
measurement 

and short and long term for 
CBDRM activities (training, 
exercises, etc.)  

preliminary 
CBDRM 
plan with 
THPF and 
RTF 

Health  - Water 
contamination 

- Diarrhea and 
skin diseases 
from dirty 
water 

- Children and 
the elderly are 
more 
vulnerable to 
water 
contamination 
and disease 

-  - Community 
Health 
Promotion 
hospital: 
provide on-site 
training and 
medical care 
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4) Ban Soplarn, Om-Koi district, Chiangmai 

Issues 
Impact 

Vulnerabilities 
Adaptation 

Options 

External Support Requirements 
Remarks 

Positive Negative Short-term Long-term 

Agriculture -  - Higher risk of 
hail damage to 
agricultural 
products 

- Damage to 
community 
irrigation 
system 

- Damage to 
crops as a 
result of water 
shortages, flash 
floods and 
river bank 
erosion 

- Flooding of 
residential 
areas nearby 
the river 

- Cash crop 
(tomato) loss, 
increasing debt 

- Community 
and 
agricultural 
areas near the 
river are 
vulnerable to 
floods and 
erosion 

- Sediment from 
erosion and 
flash floods 
can block or 
damage the 
irrigation 
system  

- Re-introduce 
growing 
upland rice to 
reduce the use 
of paddy fields 

- Regular 
maintenance 
of the 
irrigation 
system 

- Diversify cash 
crops to 
reduce risks 

TAO and district office: allocate 
budget to support community 
activities to prevent damage from 
flash floods 

-  

Natural 

Resources 

Management 

-  - Frequent 
landslides 

- Steeply-sloped 
areas are most 
vulnerable to 
landslides 

- Support 
reforestation 
activities and 
monitor high-
risk areas 

- WMU, TAO, member of the 
assembly allocate budget: provide 
general support of necessary 
activities  

-  

Livelihood - Increased income from 
NTFPs collection (e.g. 
mushrooms)  

- More water available 

- Strong wind 
and storm 
damage to 
households 

- All villagers 
are impacted 
by storm 
damage 

- Build ponds or 
wells to collect 
rain water 

- Develop 

- Local 
governments 
and related 
organizations 

- TAO and 
DDPM: 
provide 
budget and 

-  
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for household 
consumption 

- Difficulty in 
travelling to 
Om Koi town 
(road blocked 
or muddy) 

CBDRM plan 
and related 
activities  

(e.g. TAO, 
DDPM, RTF, 
community 
heath 
volunteer 
group): 
provide 
training and 
develop 
CBDRM plan 

support for 
disaster 
preparedness 
activities 
though the 
Disaster 
Awareness 
Network 

Health  - Difficulty 
transferring 
patients to 
town in the 
rainy season 

- Patients in 
emergency or 
critical 
condition in 
rainy season 
may not 
receive proper 
or timely 
treatment 

- Request a 
mobile 
medical 
doctor for 2 – 
3 days a week, 
especially 
during the 
rainy season 

- District health office and Sub-
district health promotion 
hospital: provide budget and 
support to the community 

 

 


