


Background:

This report aims to complement the works done by the international and national researchers under that project ‘Mekong EbA South: Enhancing Climate Resilience in the Greater Mekong Sub-region through Ecosystem-based Adaptation in the Context of South-South Cooperation’ which will be planning to implement in the young river basin Thailand. 

The report focuses on identifying climate and vulnerability assessment as well as exploring adaptations strategy of the Young river basin while contributing the findings to the planning of EbA activities in the pilot sites within the basin. This work is supplementary to what the Department of Water Resources, Ministry of Natural Resources and Environment, Thailand, have been recently done in 2011, and 2017 in the young river basin. 

Climate change scenario within the Young river basin, the researcher compiles mainly key information from published articles and the Mekong River Commission’s reports. Likewise, the climate impact and vulnerability assessment the researcher reviews of published articles and related official reports as well as referencing to the latest study results done in Young river basin.

The climate adaptation strategy the researcher reviews those recommendations as done recently in the basin which collectively proposed by local stakeholders. It is found that those recommendations are still incomplete while the inception stakeholder workshop on 20 April 2018 at Avani Hotel, Khon Kaen, Thailand can add more detailed information of the proposed adaptation strategy and actions. The latest proposed adaptation interventions proposed by the stakeholders focus mainly on water resource management actions which reflecting the flood and drought impacts occurring within the basin in recent years. There are also the proposed actions on natural resources conservation and capacity building of the upper, middle and lower communities of the Young river basin.


The Young River Basin:

The proposed Mekong EbA South intervention sites are located in the Young river basin northeast Thailand. The Young has an area of 414,500 ha extending to cover 23 districts in 5 provinces of Kalasin, Rio-Et, Mukdahan, Yasothon, and Sakolnakorn. The upper basin is mostly forest reserve headwater with an elevation as 500 msl while stretching to the cultivation lowland areas as 130 msl. The annual average rainfall is 1,384 mm with a maximum precipitation in August 295 mm, as different landscape altitude during monsoon season the basin facing flash floods almost every year. The forestland which located mainly upstream during 2002-2015 started to decline significantly from 37% to 23% with its conversion to cultivated lands. The only main river runs across the basin is the Young river with receiving run-off yearly 1,336 million cu.m with peak in September month 308 million cu.m. In recent years, rainfall in Young river basin has varied significantly particularly since 2010 both at the upper at Kalasin Province and lower basin area at Roi-Et Province, Figure 1.
 


Figure 1. Rainfall variation in the Young river basin (Department of Meteorology, 2018).

The soil quality of the Young river basin are mostly sandy loam 34% and sandy soil 33% while the fertile land suited for rice farming is only 31%. Most of the land in the Young river basin 69% is mainly used for cultivation and 23% of forest land while 2% of water storage and wetlands. Most of cultivated lands are rice and cassava farms, Figure 2, which relying on rainfed while only 0.65% is under government water irrigation project, Table 1. 

Table 1. Land-use and key crops of the Young river basin. 

	Key crops
	Areas (ha)
	%

	Irrigated rice 
	2674
	0.65

	Rainfed rice 
	207,176
	49.98

	Crocus 
	672
	0.16

	Integrated farms
	4,080
	0.98

	Cassava
	71,760
	17.31

	Rubber
	1,328
	0.32

	Sugarcane
	455
	0.11

	Fruit trees
	671
	0.16

	Standing trees for commercial
	600
	0.14
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Figure 2. Land-use in the young river basin, the yellow color represents rice farm and the red dot is sugarcane while the green belt is forest land.

The farmers grow both sticky rice for household consumption and jasmine rice for export. The rice production per an area is relatively low with 350 kg per rai (1 rai=0.16 ha) as the soil quality much degraded. At present, as infertile soil condition some farmers started to grow more cassava and sugarcane instead of rice as suffering from much contrasting wet-dry extreme climate impacts. Another group of farmers also transformed their farmland into integrated farming by growing mixed plants and raising animals these practices are well proved resilience to climate impacts.

The population of the Young river basin is 0.54 million with a density of 125.6 per sq km while 55% are females. There are 79,747 households (4.21 persons per household) while 65,082 families are relying farming with their average farm area of 19.11 rai per household. The income per household per month is relatively low with an average of 15,452 Baht while of the country is 26,194 baht. The households have an average monthly expense 12747 Baht per month or 82% of the income and most families have debt with an average of 131,557 Baht. The residents of the Young finished primary school 60.1%, secondary school 20.8%, high school or vocational education 18.2% and the rest with small proportion completed university. 

Past government and community efforts in tracking of the climate change impacts:

The Young river basin community in recent years faces much impacts from erratic rainfalls and intermittent drought during wet season. In dry season, the community is suffering from water scarcity by lacking of drinking water as well as water for household consumption. In 2010, with the support of Department of Water Resources, Ministry of Natural Resources and Environment (DWR-MONRE) the community formulated the Young River Basin Committee (RBC) aiming to do management and planning of water resources across the basin. The Young RBC has formulated its development strategies by; (i) restoring headwater forest, (ii) conserving land resource and soil quality, (iii) managing water quality, and (iv) improving watershed management. However, the RBC has limited financial resources supported from the central and provincial governments while those proposed development strategies remain largely unsuccessful.

In 2011, the DWR-MONRE viewed that the Young RBC was an active community-based organization to work on river basin management it then proposed to be the demonstration site to launch a regional Mekong pilot project on Climate Change Adaptation Initiative (CCAI). The DWR-MONRE supported the community with 100,000 USD to work on climate adaptation activities. The CCAI team later worked with community leaders of Sai Na Wang of Kalasin Province and Wang Luang of Roi-Et Province to; (i) survey communities on climate vulnerability and impact, (ii) explore any households or ‘model families’ that were already well aware and started to adapt to the climate impacts, and (iii) organize community workshops to explore collective ways to adapt to the climate impacts.

The CCAI team and community leaders did household survey using questionnaire and in-dept interviews and found that key community vulnerabilities of both upper and lower Young basin households were water, food, income, and farming system. The households at upper basin faced water shortage in summer months leading to; lack of available surface water sources for drinking and cultivating rice and vegetables, not sufficient income but got more debt by lending money from the bank and private agents, the rice monocrop farming system was unfruitful and devastated. The lower basin community was encountered severe flood during monsoon season. The flood made a large areas of rice field inundated almost every year during monsoon months. Th households had to buy food from outside community while lacking any income from farming business and that forced them to be migrant workers. 

The household survey and key informant interviews also showed that the majority of families with their farm areas less than 10 rai with only rice farming practice were severely suffering from climate impact while those of integrated farming system with mixed crops and raising animals were more resilient to the climate change. This suggested that the integrated farming could be ‘good practice model’ for other local farmers who got heavily impacted from climate uncertainty. The community workshop results suggested to establish a community group to deal with the water management as well as being a learning center for integrated farming practices[footnoteRef:1]. [1:  Inmuong, et al., 2012, Summary Report on Climate Change Adaptation Initiative Project, The CCAI Report Submitted to Department of Water Resources, Ministry of Natural Resources and Environment, Thailand. ] 


In 2012, in response to the finding above, the Sai Na Wang Sub-District Organization (Local Government) of Kalasin Province, its council has agreed to establish the Sai Na Wang Sub-District Water Resources Management Committee. The Committee has played a key role in development of local water resources strategies. They sought local resources to explore ways to manage surface waters by; (i) mapping water resources available locally, (ii) exploring ways to conserve water resources, (iii) developing a mixed use of surface and groundwater strategy, and (iv) negotiating with district, provincial and central governments to seek support to sub-district water management plan. Achievement so far, the Committee has completed mapping local water resources infrastructure, identifying needs to develop a more sustainable water resource management strategies, doing pilot farms on mixed use of surface and groundwater with dripping irrigation and demonstrating on-farm integrated farming with water saving technology in three households[footnoteRef:2]. This initiative is viewed as an early stage made by local government in development of sustainable water resources management by local communities however it still needs more resources to support such plan of activities. [2:  Sai Na Wang Sub-District Organization, 2013, An Annual Report on Development Activities, Office of Permanent Secretary of Sai Na Wang Sub-District Organization, Na Khu District, Kalasin Province.] 


Since then, the Sai Na Wang community of Kalasin Province and Wang Luang community of Roi-Et Province have attempted to establish many community interested groups to initiate climate resilience related activities, for examples setting the groups of; organic farms, local seed varieties, community forest, we love Wang Luang etc. These groups are local efforts to tackle of climate impacts while up to present they seek supports from government and international organizations.

Recent study on climate change, vulnerability and adaptation options:

In 2017, the DWR-MONRE envisioned that what the CCAI team and the community leaders did an action research in 2012 was still incomplete while needed more insight information on climate scenario, household vulnerability assessment, and adaptation options which proposed by the upper and lower Young communities. The DWR-MONRE then selected and assigned Mahasakham University (MSU) research team to conducted more detailed study on climate change, vulnerability assessment, and adaptation options of the Young river basin. 

The MSU research team led by Yanyong Inmuong studied on the change of regional climate and of the Young river basin by reviewing published articles and related Mekong River Commission’s (MRC) reports. The DWR-MORE Thailand also requested the research team to try using the SimCLIM[footnoteRef:3] Program to test whether the precipitation of the Young river basin agreed with the results to what the literature documented. [3:  http://www.climsystems.com/simclim] 


Climate change, vulnerability and impacts of the Young river basin:

As the Young river basin is located within the Lower Mekong Basin (LMB) and there is limited climate change study within the Young, the researchers thus reviewed present and future climate risk of the Young with reference to the LMB. The LMB is expected to face much climate uncertainty in the future while the MRC[footnoteRef:4] recently documented that the LMB temperature is projected to rise with the annual range from 0.4°C to 3.3°C by 2060. The mean annual temperature of the LMB by 2060 is 25.5°C under RCP2.6, 26.5-26.6°C under RCP 4.5 and 27.9-28.1°C under RCP 8.5. The LMB rainfall may either increase or decrease depending on the model selected which projected to vary between -23% to +23% by 2060.  [4:  Mekong River Commission, 2017, Climate Change and Adaptation Initiative: Summary of the basin-wide assessments of climate change impacts on water and water related resources in the Lower Mekong Basin, June 2017.] 


MRC[footnoteRef:5] also reported that at present up to 2026 the LMB households and communities remain vulnerable to shocks, particularly droughts and floods which will have severe impact on their livelihoods. The projected impacts of climate change on crop yields are negative for both rice [5:  MRC, 2017, Mekong Adaptation and Strategy Plan, November 2017. ] 

and maize while the impacts on fisheries are positive or negative depending on the scenario. Extreme climates particularly of flood and drought will markedly reduce the rice yields. The MRC[footnoteRef:6] produced a drought risk map while showing most northeast region of Thailand faces moderate to severe drought risk, Figure 3, and the Young river basin is much vulnerable to drought impacts, Figure 4.  [6:  MRC, 2017, Drought Management Strategy for the Lower Mekong Basin 2019-2023, December 2017.] 
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Figure 3. Lower Mekong drought risk map (circle representing the proposed project site).
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Figure 4. Northeast Thailand drought vulnerability score (circle representing the proposed project site).

The Young river basin is also located within the Chi river basin or 5T assigned sub-basin area of the MRC while the MRC[footnoteRef:7] reported that the flood will increase impact on the 5T area by 7% (140,880 ha) of moderate climate change and 17% (365,264 ha) if the extreme change to happen in 2060. Based on the MRC Chi river basin flood map, the Young river basin is much vulnerable to flood in the future, Figure 5.  [7:  MRC, 2017, Enhancement basin-wide Flood Analysis and Additional Simulations under Climate Change to provide datasets for Impact Assessment and MASAP preparation, Final Report
August 2017.] 
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Figure 5. Projected flood map of the Mun Chi river basin, the circle represents the Young river basin area.

The projected future rainfall for northeast Thailand[footnoteRef:8] where the Young river basin located is increasing while the annual maximum daily rainfall varied and expected to increase till 2099, Figure 6. Likewise, the annual maximum number of consecutive dry days is also to increase, Figure 7. It could be inferring here that the Young river basin will face a contrasting future of more rainfall in monsoon months and severe drought in summer. [8:  Artlert, K., Chaleeraktrakoon, C., and Nguyen, T.V., 2013, Modeling and analysis of rainfall processes in the context of climate change for Mekong, Chi, and Mun River Basins (Thailand), Journal of Hydro-environment Research, 2-17.] 
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Figure 6. Projected annual maximum daily rainfall northeast Thailand.
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Figure 7. Projected annual maximum number of consecutive dry days northeast Thailand.
There was a case study on rainfall scenario in 2040s of the Lao-oi sub-district, Kalasin Province which located within the Young river basin done by Chinvanno[footnoteRef:9] who reported that the precipitation will increase by10-20% when compared with 1990s, Figure 8. He also noted that the rainfall trend in the basin will be higher in rainy season with longer warmer in summer. Most Lao-oi sub-district families grew rain-fed jasmine rice as main source of income while the community has often experienced flooding in eight of the past ten years. The study also found that the flooding has destroyed approximately 40% of the total rice production with an area of 3,200 ha over a decade. The study also documented that the communities even some adapt themselves by shifting growing rice in dry season while still experiencing drought risk and pest attack. He also stated that as the country has not developed any climate adaptation or resilience policy and program the community merely relied on the government compensation of farming loss with small payment and that some moving out as migrant labor to other cities. [9:  Chinvanno, S. and Kerdsuk, V., 2013, Mainstreaming Climate Change into Community Development Strategies and Plans: A Case Study in Thailand, Adaptation Knowledge Platform, Partner Report Series No. 5. Stockholm Environment Institute, Bangkok.] 
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Figure 8. The expected precipitation of the Chi-Mun including the Young river basin in 2040s.

 


There was a simulation study on jasmine rice (KDML105) yield against the climate change impact in three provinces northeast Thailand including Roi-Et province located in the young river basin. Babel et al[footnoteRef:10] found that the rice yields will decline significantly to17.81%, 27.59% and 24.34% in the 2020s, 2050s and 2080s, respectively. Shrestha et al[footnoteRef:11] also simulated the water demand for growing KDML-105 and RD-6 rice varieties under the future climate conditions which found the increases ranging from 56.5 to 92.2% and 27.5 to 29.7% respectively for the future period under RCP 4.5, and 71.4 to 76.5% and 27.9 to 37.6%, respectively under RCP 8.5. Aruntara et al[footnoteRef:12] recently studied soil organic carbon (SOC) in Roi-Et Province of the Young river basin and found that the predicted rising temperature as the climate change will decrease SOC. The highest decreased SOC is a 32% decline under RCP8.5 in the very far future. These researchers have agreed on future decline of rice yields under future climate conditions by suggesting the need on adaptation measures in exploring of new rice genotypes tolerant to the climate change, nutrient management, and finding new agriculture practices. [10:  Babel, M.S., Agarwal, A., Swain, D.K., Herath, S., 2011, Evaluation of climate change impacts and adaptation
measures for rice cultivation in Northeast Thailand, Climate Research, 46 (137–146).]  [11:  Shrestha, S., Chapagain, R., Mukand S. and Babel, M.S., 2017, Quantifying the impact of climate change on crop yield and water footprint of rice in the Nam Oon Irrigation Project, Thailand, Science of the Total Environment (599–600): 689–699. ]  [12:  Arunrata, N., Pumijumnonga, N., and Hatanob, R., 2018, Predicting local-scale impact of climate change on rice yield and soil organic carbon sequestration: A case study in Roi Et Province, Northeast Thailand, Agricultural Systems, 164(58-70). ] 


Predicted precipitation trend in the Young river basin done by the MSU research team

As the DWR-MONRE assigned the MSU research team to use the SimCLIM to predicted change in precipitation of the Young river basin. The team collated historical rainfall data and finally run the SimCIM program which found in 2030 the precipitation is to increase 4.32%, Figure 9, and in the year 2060 to increase 7.79%, Figure 10.
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Figure 9. Predicted precipitation in the young river basin in 2030.
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Figure 10. Predicted precipitation in the young river basin in 2060.




Community vulnerability assessment and adaptation strategy 

Under the DWR-MONRE Project 2017, the MSU researchers conducted community vulnerability assessment and adaptation strategy at the Young river basin during August-October 2017. The researchers were assigned by the DWR-MONRE to apply mixed methods in identifying community vulnerability and adaptation assessment in the Young river basin. The DWR-MONRE also assigned two target communities in the Young river basin to be investigated; Sai Na Wang of the upper and Wang Luang of the lower Young river basin.

The study approaches included; (i) organizing community consultation meetings of the two sites aiming to achieve climate adaptation strategies proposed by the communities, (ii) surveying households of Wang Luang for their climate vulnerability, (iii) organizing the participatory community action research (Tai Bann Research) as to explore any existing climate adaptation practices done by local farmers, and (iv) conducting a field trip by brining Wang Luang community representatives to visit Sai Na Wang as to experience and learn some model farmers who could adapt to the climate impact.

Community consultation meeting results

Sai Na Wang

There were 70 participants including community leaders, provincial-district-sub-district government officers, youth group leaders participated a one-day meeting on 22 August 2017 at Sai Na Wang community center. The discussed their vulnerability and impact of the climate uncertainty while they reached some key points as following:

· Contrasting wet and dry episodes in recent years make their livelihood suffered from adjusting much change of the climate.
· Heavy flood and drought caused much difficulty of their farming business by heavy rice yield loss. 
· Shortage of water for both agriculture and household consumption in summer are their main vulnerabilities.
· Lack of policy and planning in adaptation to the climate impact of the country-provincial-district governments is another vulnerability.
· Last, limited knowledge and experience in coping with and adapting to the climate impact particularly of the agriculture practice is also their vulnerability. 

They also finally agreed to propose some adaptation actions that they would seek for supports from the government as following:


1. Conserve and plant trees in the farmlands to store water and reduce soil erosion.
1. Dredging the waterway and building consecutive weirs at each 1 km of the river length.
1. Lam Pra Young from Ban Nong Huo-Ban Krainoon with the length of 3 km.
1. Huay Mano from Ban Nakradao-Lam Nam Young with the length of 5 km.
1. Huay Yang from Ban Kood Takrai Moo 4-Nogn Hang with the length of 3 km.
1. Huay Na from Ban Kood Takrai Moo 7-Lam Pra Young with the length of 6 km.
1. Expanding the concept and practice of model farmers for Ban Kood Ta Krai Moos 4 and 7 to be another model farming practice targeting 30 households.
1. Building network and expanding concept of best practice farmers to another households in 5 Sub-districts:
0. Nong Puea Sub-district
0. Srapang Thong Sub-district
0. Don Jai Sub-district
0. Na Khu Sub-district
0. Poo Lan Chang Sub-district
1. Mapping and planning for diversion water from Huay Mano reservoir left-side channel to farm ponds. 
1. Organizing the meeting to establish the systematic water management committee for Na Khu District, Kalasin Province.
1. Building bore well and farm ponds to reserve water for use during dry season.

Wang Luang

There were 74 persons participating the consultation meeting on 15 September 2017 at the Wang Luang Community Center including community leaders, women group leaders, youth leaders, and government officials. They discussed and reached some key points on their climate vulnerability and adaptation planning as followings:

· Heavy flood caused much rice yield loss while some households shift their cultivation to dry season which still experienced water shortage.
· Water, agriculture, and family livelihoods were their main climate vulnerabilities.
· Conservation of water during dry months and diversifying their livelihoods were their main actions to cope with the climate impacts.

They proposed their climate adaptation actions while sought supports from the government as follows:

1. Dredging Kood Ngong reservoir as to store more water for public use for agriculture activities.
2. Excavating the canal inking between Ban Krai Noon-Bueng Krea, Kood Ngong-Ban Bak, and dredging Nong Bo which has an area of 227 rai to retain rain water for farming purpose as well as to use as a retention wetland (monkey cheek) receiving flooding water, and dredging canal from Ban Bao-Na Sang-Huay Luang.
3. Building bored well and farm pond.
4. Building the Young water gate while making a road on top so as to helping transportation of farmland products.
5. Expanding the bridge across Huay Luang reservoir which extended 60 m in length.
6. Developing and exploring ways to store rice seed and short-life plant for stock and exchanging knowledge on growing crops with less water uses.
7. Developing and exploring knowledge on careers that adapting to flood and drought.
8. Establishing a group or network committee among water users of the Young river consisting of upper-middle-lower community representatives, these groups should have a regular meeting on water management of the Young river at least 2 occasions a year (April and October yearly).
9. Managing information on water uses between industry groups and River Basin Committee.
10. Establishing the water telemetering system for implementing a surveillance of flood and drought of the Young watershed.
11. Promoting the households to have adequate water for agriculture and family consumption.
12. Building small water infrastructure or retention reservoir (monkey cheek) within community for retaining excess water during flooding period and for use in dry months.
13. Developing the demonstration organic rice farm with complete production chain.
14. Developing the demonstration farms with integrated agriculture system, diverse plants, mixed-crops farming with livestock, and including management of soil and water within the farm scale.
15. Establishing the demonstration farms linkage with market cycle and including product communication via the new business model (Thailand 4.0).
16. Promoting on use of technology for product processing, as to add more value by linking with rice mill, starch processing factory etc.
17. Fostering community water management by establishment the water bank both of surface and groundwater.
18. Promoting technology on use of dripping irrigation.
19. Supporting in growing crops during post-harvesting period.
20. Building water gates and weirs along the Young river.

Community vulnerability assessment: Household survey

The DWR-MONRE assigned the MSU researchers to conduct survey on climate risk, vulnerability and adaptation practices of Wang Luang community, Roi-Et Province. The research team has developed a questionnaire by applying and modifying the questionnaire invented by the MRC tool SIMVA 2011[footnoteRef:13] and Jumnongsong[footnoteRef:14]. The structure of the questionnaire included key data of the households, for examples, on water, food, occupation, income, flood-drought experiences/impacts, crop loss, adaptation practice etc. [13:  Mekong River Commission, 2014, Social Impact Monitoring and Vulnerability Assessment 2011, MRC Technical Paper No 52, August 2014.]  [14: Jumnongsong, S., 2015, Final Thailand National Report, Social Impact Monitoring and Vulnerability Assessment (SIMVA) Survey 2013-2014 on Shocks and Trends in the Lower Mekong Basin Corridor, November 2015, MRC-TNMC.] 

[bookmark: _GoBack]The research team have consulted with the villagers and community leaders in planning for household survey while those leaders suggested the target villages and population groups should be those are high risk and vulnerable to flood and drought. Eventually, they suggested to select four villages; Ban Don Kaew Moo 9 with 75 households, Ban Nong Kham Moo 10 with 84 households, Ban Tah Bo Moo 1 with 90 households, and Ban Nong Kham Moo 10 with 74 households, these made a total population of 323 households while the sampling target 30% which was 97 households to survey. The sampled households were done proportionately which were of Ban Don Kaew with 23 households, Ban Nong Kham Moo 10 with 25 households, Ban Tha Bo with 27 households, and Ban Nong Kham Moo 18 with 22 households. The research team was then doing random sampling from the house number registered while until meeting the target of each village with a total of 97 households. 41 (43%) of the interviewees were women.
The household survey results on risk, vulnerability, and impact relating to flood, drought, and the climate change were summarized as follows:

1. Farmland impacted from flood: 86.6% of households faced flood damage while 48.5% of the households replied that happened every other year. The retained flood water in the farmland; 40.2% responded 2-3 weeks while 29.9% stated one month. The cultivation period that affected by flooding, 59.8% responded during seedling time. The extent of damage of flood on farmland, 47.6 replied heavy loss while 45.4% stated about the half of the cultivated field. 
2. For financial debt from flood; 39.2% responded with moderate debt while 37.1% reported with heavy debt. Flood solving, 64.9% stated no action just waiting for the water decreasing, 19.6% stopped growing rice in wet season and shift to dry season, 5.2% stated pumping water from the paddy. For compensation, 47.4% stated received financial compensation from the government while 44.3% reported do not receive any. 
3. For drought impact; 44.3% reported facing much drought problem, and 46.4% stated the drought frequency occurred every other year. Since last year 52.6% of the households stated drought impact during seedling while 48.5% faced the loss by half and 32.0% experienced heavy damage. For financial debt due to drought, 39.2% responded the drought causes moderate family difficulty while 21.6% reported with heavy debt. Solving the drought problem, 47.4% responded have no action while 18.6% stated building the farm pond and 14.4% drilled groundwater. Alleviation to drought problem from the government measures, 35.1% responded they do not have any assistance, 33.0% stated they received compensation and 27.8% reported they get some part. 
4. Worry to flood; 60.8% of households stated they are much anxiety about, 34.0% they feel as moderate. For drought, 44.3% feel much worried and 53.6% they are anxiety with flood than drought while 35.1% reported they are worried with flood and drought at the same scale. Flood impacts on food sources, 47.4% stated that affects much while 44.3% responded as few. Drought effects on food source, 51.5% reported minimal while 36.1% stated the impact is very high. 
5. Anxiety of households of the climate change impact such as rising temperature, increasing precipitation, seasonal shift, and prolong drought etc.; 46.4% stated feeling moderate while 40.2% stated they are much worried. Household preparedness for flood, drought, and the climate change, 55.7% stated they follow media and information and started to prepare for such impacts, 28.9% reported they merely follow the news and media and being aware of preparing, only 3.1% responded that they started to get preparation for those impacts. Expectation of households for supports, 37.1% stated they need local agencies to support them, 24.7% seeking supports from District and Provincial agencies, and 19.6% responded they need the Central Government agencies to help them. For supporting measures, 63.9% stated they need helps of knowledge and information, 29.9% seeking supports from skill development and training, and 99.0% reported they need the government agency to help them developing the adaptation plan to flood, drought, and the climate change.

Participatory action research (Tai Ban research)

The research team has consulted the Wang Luang community leaders and they suggested doing the Tai Ban research activities by exploring the development activities done by Mr Rob Kaewnakorn, Mr Somnuek Praipana, and Mr Sanguen Singhathep. They reasoned that those three families face many problems of flood and drought while they attempt to do some adaptation activities and that the three families could be case studies for Wang Luang.
Case study-1: Mr Rob Kaewnakorn’s adaptation practice
Farmland management
Mr Rob’s farmland has an area of 20 rai with rectangular in size while the south bordered to Huay Wang Luang reservoir, the farm soil is mostly sandy. He divided his farmland into four parts, rice field (16 rai), remnant forest, fruit and vegetable garden, and homestead.
Crop variety management, he grows jasmine rice 105 and sticky rice Ko Kho 6, and a small plot of black rice for sweet dish. Amid the farmland with an area of 2 rai there are remnant standing trees of key plants; yang, ebony, tak, and neem. There are also native Yang standing across the farmland area over 16 rai. Mr Rob also planted the standing trees on the paddy ridge; paga, cork, and olive. He even plants grass for animal feed while around the fruit plot he grows vegetables and herbs mixed with fruit trees such as ginger, galingale, mango, crescent, papaya, and sesbania. The galingale in particular he could sell to the market to have more income. At his home yard, he uses not only for living but also to store equipment and farm products. After harvesting period, Mr Rob grows short-life plants such as corn and bean, as supplement food for his family. 
Water management on farmland, Mr Rob pumps water from Huay Wang Luang reservoir to his farm plot via the canal which he built 13 years ago for dry season rice growing, the canal has 1 m wide 0.5 m depth and length 100 m while the pumping station has been elevated higher than the farm ground level. He even made a network of small canals to drain excess water from the paddy field. The pumping station is also used to draw water from the reservoir for the farmland whenever facing shortage of water during rainy season. Growing rice in dry season, Mr Rob also pump water from another reservoir Nong Bo whenever the Huay Luang reservoir dried up. Prior to growing dry season rice, Mr Rob will estimate the water volume in Huay Luang and Nong Bo reservoirs whether those retained waters sufficient for growing rice once found minimal he will change from growing rice to other crops with less water uses such as corn, bean, and cassava.
For groundwater, he has four wells with 16 m depth even these provide not much water volume but he still maintains that as for uses during emergency especially in dry months. Mr Rob has planned to submit a water-use issue to the community meeting while he wishes to establish the Municipality Regulation of growing rice in dry season of each family not exceeding than 20 rai to avoid community conflict of water uses that abstracted from the reservoirs. 
Case study-2: Mr Somnuek Praipana’s adaptation practice
Mr Somnuek Praipana has been cultivating rice all year round during January-May in dry months he will pump the water from the farm pond for seedling and he uses his own variety. After harvesting the dry month rice he will prepare for the wet season cultivation by also applying animal manure as fertilizers with minimal use of the chemicals. Mr Somnuek also plants mixed vegetables in his backyard such as luffa, sweet basil, lemongrass, eggplant, and onion. These vegetables could reduce household expenses.
Mr Somnuek’s farm faces serious flood problem almost every year while he transformed his farmland for dry season cultivation by dividing his farm into four parts, rice field 3 plots with a total of 10 rai, farm pond, ridge, and living area. He built farm pond by using an area of 3 rai with 3 m depth. This pond serves water for dry season cultivation and also for monsoonal period if the rainfall varies intermittently. He also built the three canals drawing the pond water to the three farm plots. On the farm ridges, he planted eucalyptus trees and grasses for feeding cows. He grew sticky rice Ko Kho 6 for household consumption and jasmine rice for both consumption and selling. For dry season rice, he grew rice Chainat 1 and this year (2017) his rice farm has been inundated while he has only rice from the highland farms and that stock can provide him all year round of household consumption.
Case study-3: Mr Sanguen Singhathep adaptation practice
Mr Sanguen has a farmland area of 9 rai while he divided it into two parts; rice field 8.3 rai with three plots, and the water pond 0.2 rai with its size 8x10 m. This pond also attracts fish during harvesting period whenever the water level dropped. During dry season Mr Sanguen will pump water from the pond as to catch fish which can be sold around 3,000 baht annually. He also brought the pond sediment to cover the pond ridge where growing a variety of vegetables and fruit trees. He even collected the tummy-wood at the wetlands to plant around the farmland as fence and its young leave can be eaten, he reasoned that at present the tummy-wood is declining and he wishes to conserve it.
Field trip results
The research team has discussed with Sai Na Wang community leaders what are the best model farmers who adapting to the flood, drought, and the climate change impact. They eventually proposed three model farmers that could be representing a successful adaptation practice; Mr Bumroong Kayota, Mr Amnat Wilasri, and Mrs Wasana Homhuan. For the field trip best time, they proposed on 10 November 2017. 
The lessons learnt after visiting those three model farms revealed by Wang Luang representatives are as follows:
Lesson learnt from Mr Bumroong’s farm visit
Mr Bumroong has applied the sufficiency economy principle to develop his farming practice. He also makes use of the ecology principle to guide his mixed crop plantation and raising livestock. These two principles make his farmland immunized and tolerable to the impacts of flood, drought, and the climate change.
Growing crops with native species and raising indigenous piggery are the starting stage of nutrient recycling within his farmland. He uses organic fertilizer and feeds the fish and native pigs with vegetable wastes, these could generate his family income. The nutrient-rich water from the fish pond is also used for vegetable garden. Mr Bumroong widens the paddy ridge for planting fruit trees and being a road, this also reflects the efficient land area management. Whenever emerging extreme flood and drought events his farm get less effect from those impacts as his ecological farming system is immune to the climate change impacts.
Lesson learnt from Mr Amnat’s farm visit
Mr Amnat’s farm located in a rather high landscape with sandy soil and thus he firstly attempts to build the fish pond with a depth of 2 m while in dry season very few water volumes retained not sufficient for watering plants. He solved the problem by dredging the pond deeper with 1.5 m and till making his pond depth up to 3.5 m which meeting the clay substrata. This makes new rebuild pond could store water in dry season and for use all year round.
Mr Amnat also dug and ploughed his paddy deeper 1 m than normal form as to store water rapidly and timely while he found it is working well. This makes him growing plant species maintaining soil fertility during dry season without using any water from other sources. He also grows vegetables along the paddy and pond ridges, mixed vegetable garden with livestock, building a groundwater drill with a depth of 30 m and connecting the plastic water pipe distributing water to an area of 5 rai while pumping groundwater for 2 days per once occasion. Mr Amnat stated that in the past the rice production in 8 rai would yield 500 gallons per year while after conserving soil and water the soil becomes more fertile and that could yield up to 900-1,100 gallons per rai.
Success factors that enabling Mr Amnat’s to achieve the climate adaptation goal
1. Use the biodiversity principle to conserve soil and water and also apply the integrated farming practice, the target goal is to build food security for the family first.
2. Hard-working and continuous endeavour and building common understand among family members with later extending to community.
3. Need to manage adequate water efficiently and systematically in the farmland.
4. Finely select seeds and animal breeds which suitable to local condition and specially that needs to sustain long-term bio-relationship and ecosystem services.
5. Conserve soil and water continuously by applying both local knowledge and modern technology.

Farm practices of Mrs Wassana are as follows:
1. Mrs Wassana has a paddy field with 11 rai for planting rice for family consumption and selling as income source, she uses green and animal manures to conserve the soil and applying herbal plants to protect the pest.
2. Farm pond with a capacity of 28,500 cu.m to store rain water for use all year round and raising frog and fish as family food source and selling for household income.
3. Mixed vegetables and flowers garden with plantation rotary all year round; such as guizhou, long bean, chili, sweet basin, ginger, lemongrass, and galangal, these are sold for family income. She grows marigold and pandanus for selling every Buddhist holy day as well as lalang for sell as used for making the pen roof.
4. Mixed fruit plot, she plants mixed fruit trees along the fence, pond and paddy ridges while those trees provide fruits all year round such as mongo, coconut, papaya, olive, guava, sugarcane, and jatropha. 
5. Animal husbandry, Mrs Wassana is raising free-ranging chicken for family food and selling and rearing frog and fish within the paddy field and in the baskets.
6. Homestead, she used her house as living and a place for training visitors which consisting of sala, learning hub, composing case, kitchen, toilet, and charcoal incinerator. 
Success factors leading Mrs Wassana coping with the climate impact
1. Participating the integrated farming program organized by the Sai Na Wang Sub-District Administration while receiving inputs, agriculture techniques, planning knowledge, and including direct experiences from learning at Mr Amnat’s farm.
2. Continuous endeavour, Mrs Wassna’s family are hard-working and they like integrated farming career and they all believe they can do that.
3. Water management, this is of prime importance that has to manage properly even her farmland located nearby the irrigation canal and natural stream while building pond and management of water flow within the paddy is the key.
4. Exploring the products that meeting the market demand, this is for example the marigold which much helps raising family income in every Buddhist holy day and even applying that to attract the pests. Cultivation of mushroom, rearing fish, and planting vegetable garden all of which community residents have to buy every day, these products become main source of family income. In addition, the family also reduces the expenses by making organic fertilizers, natural extracted liquid for pest control and making fish feedlot.
5. Applying animal manure as organic fertilizer and making use of fish-pond water with nutrient rich to irrigate plants.
6. The integrated farming system is flexible and high immune to the impact of climate change, which eventually the family has earned more secured income with good quality of life and could send family members to study in university.







EbA climate resilience activities proposed by the communities

The Mekong EbA South Project supported the DWR-MONRE to organize an inception stakeholder workshop on 20 April 2018 at Avani Hotel, Khon Kaen, Thailand. There were 76 participants including community leaders of upper-middle-lower Young river basin and concerned government officials. The workshop was supporting to the latest activities done by the MSU researchers under the DWR-MONRE Project 2017 by focusing to achieve more details on the interventions proposed by the stakeholders. The stakeholders collectively was agreed and planned to do the EbA interventions at upper, middle, and lower Young river basin sites, Figure 11.

Upper Young river basin

The proposed EbA intervention site at upper Young river basin located in Kalasin province while the population is classified and ranked at the top ten poverty province of the country. The per capita income per year is 44,339 Baht well below the country average of 135,281 Baht per capita per year. With the total of population of the Kalasin province 30% of the total population (982,578 population, 489,436 males and 493,142 females) is under poverty line. The household income is mainly from agriculture production while their livelihood is vulnerable to the climate impact and the world crop price fluctuation. Most local residents finish primary school with 61% while high school 23%.

The local household livelihood mainly relies on income from rainfed rice cultivation while the irrigated lands account for only 2.3%. There are many nature-based water creeks and ponds across the landscape but most were dried up during summer months particularly during recent much climate variation since the past five years. Many local residents with low income have to live on natural resources while seeking food and vegetables from the forest remnants located nearby their villages and catch fish for protein diet from the large public reservoirs. The dependency and overuse of natural resources of the inhabitants across the province making those forestland and wetland resources much degrading. The households use rainwater which stored in the big jar or concrete cistern as main source of drinking water 79% and make us of firewood for their family cooking 55%.

The Kalasin province faces both drought and flash flood impacts during recent years. The highland villages are suffering from water shortage in summer months while also facing flash flood in wet season. The degradation of forest resources and the water related infrastructure  both natural and man-made causing almost 20% of the population migrate out seasonally for works in big cities.

At present, there is no government intervention on climate adaptation plan in the province while it is merely the small project of DWR-MONRE which piloted in Sai Na Wang. The Sai Na Wang received much attention from the DWR-MONRE as the community groups are active and responsive for development activities. The Sub-district Water Resource Management Committee and the Community Conservation Group, for examples, are key drivers in the upper Young river basin.

Middle and lower Young river basin

The proposed EbA intervention sites are located mostly in Roi-Et province. The province has a total of 1,309,708 (653,903 males and 655,805 females) while 79% of their livelihood are depending on rice farming. Similar to Kalasin, most rice farms are rainfed while facing much climate uncertainty in recent years. The per capita income per year is 67,231 Baht even higher than Kalasin but it is still much below compared to the country average. Most of population finish primary school with 61% while complete high school 12%. 




[image: ]

[image: ]Lower Young River Basin: Selapoom District of Roi-Et Province
Upper Young River Basin: Na Khu District of Kalasin Province
Middle Young River Basin: Kuchinarai District of Kalasin Province, Pontong District of Roi-Et Province









Figure 11. Map of area showing location of proposed intervention sites, the Young river basin is a sub-basin of the Chi.
There is no climate adaptation action in Roi-Et province except at Wang Luang where the DWR-MONRE provided a small financial resource to support the community in exploring of their vulnerability and adaptations strategy which is still at early stage. 

The proposed EbA interventions, Tables 2-4, by the stakeholders on 20 April 2018 meeting are mainly related to improvement of water resources management and natural resources conservation activities. The lower Young river basin groups also bring in eco-tourism and sustainable development related activities for the consideration. 

Table 2. Proposed EbA interventions by upper Young river basin community.

	Topic
	Interventions
	Beneficiaries
	Estimated costs 
(Baht)

	1
	Extending water canal connecting Huay Ma No reservoir distributing to 5 villages

Aim: Allocate water to households and farmlands


-2 km in length
	-5 villages of Sai Na Wang Sub-District of Na Khu District, Kalasin Province
-1552  Male
-1601  Female
-22 % piped water coverage
-72% finished primary school
-100% no irrigation farmland
-73% poverty family (income lower than 2667 Baht per person per month)
	2,500,000

	2
	Water canal (PVC diameter 12 inch) connecting Sai Na Wang reservoir to Nong Koog reservoir of Na Kra Dao village Moo 5

Aim: Allocate water to households and farmlands

- 800 meter
	-Na Kra Dao village Moo 5 of Sai Na Wang Sub-District, Kalasin Province (one village)
-468 Male
-472 Female
-49% piped water coverage
-61% finished primary school
-10% irrigation farmland
-64% poverty
	700,000

	3
	Renovation of water diversion canal of Huay Ma No reservoir (Left bank)

Aim: Allocate water to households and farmlands
	-6 villages of Sai Na Wang Sub-District of Na Khu District, Kalasin Province
-1667 Male
-1703 Female
-31 piped water
-68% finished primary school
-13% irrigation farmland
-76% poverty
	6,500,000

	
	
-4 km in length
	
	

	4
	Restoration of Kood Mek water way
Aim: Restoration of riparian zone and planting local vegetation.

-520 meter
	-2 villages; Kood Ta Klai Moo 4 and Moo 7, Sai Na Wang Sub-district, Na Khu District, Kalasin Province
	2,000,000

	5
	Living check dams 
Aim: Retain water and prevent flash flood

	-5 villages; Kood Hae village, Kood Ta Klai Moo 4-7 of Sai Na Wang Sub-district, Na Khu District, Kalasin Province
-1204 Male
-1232 Female
-28% piped water
-71% finished high school
-59% poverty
	400,000

	6
	Restoration of community forest at Na Kra Dao village, Sai Na Wang Sub-district, Na Khu District, Kalasin Province 

Aim: Reforestation of community forest

-14 rai
	-188 Male
-188 Female
-32 piped water
-62 finished primary school
-66% poverty
	1,000,000

	7
	Establishment of community seed variety bank at Sai Na Wang Community Center
Aim: 
-Local seed variety
-Build the seed collection house to promote and supply across the Young river basin
	 
	3,000,000

	8
	Youth for Water and Soil Conservation Project
	 
	2,000,000

	
	(upper-middle-lower Young river basin)
Aim:
-Establish seeding stock
-Promote replanting local vegetation across the entire river basin
	
	

	9
	Renovation of water weir of Wang Vieng Moo 6, Na Khu Sub-district, Na Khu District, Kalasin Province
Aim: Water retention
	 
	300,000

	10
	Renovation of water weir of Wang Vieng Moo 9, Na Khu Sub-district, Na Khu District, Kalasin Province
Aim: Water retention
	 
	300,000

	11
	Capacity building activities of Young River Basin Committee
Aim:
-Organize a series of meetings and training on integrated water resource management
	
	2,000,000

	12
	Renovation of Huay Ma No canal (right bank)
Aim: Increase flow
	
	5,000,000

	Grand total
	25,700,000






Table 3. Proposed EbA interventions by middle Young river basin community.

	Topic
	Intervention
	Beneficiaries
	Estimated costs (Baht)

	1
	Restoration of riparian ecosystems of the Young River, Kuchinarai District, Kalasin Province
-Lao Yai Sub-district
-Som Saad Sub-district
	Lao Yai
-3,596 Males 
-3,627 Females
Som Saad
-2,166 Males 
-2,155 Females

	2,000,000 

	2
	Restoration of headwater forest
-Sa Nok Kao Sub-district, Ponthong District, Roi-Et Province; 
-Som Saad Sub-district and Lao Yai Sub-district, Kalasin Province
	Sa Nok Kao
-2,409 Males 
-2,346 Females
Som Saad
-2,166 Males 
-2,155 Females
	2,000,000 

	3
	Development of eco-tourism/local culture/organic farming products
-Sa Na Kao Sub-district, Nakam Dee Sub-district, of Ponthong, Roi-Et Province
-Lao Yai Sub-district, Som Saad Sub-district, of Kuchinarai District, Kalasin Province
	Sa Nok Kao
-2,409 Males 
-2,346 Females
Lao Yai
-3,596 Males 
-3,627 Females

	3,000,000 

	4
	Living check dams
-14 dams/sites
-Ponthong District of Roi-ET Province 
-Kuchinarai District of Kalasin Province
	Ponthong
-53,871 Males
-54,041 Females
Kuchinarai
- 50,540 Males
- 50,725 Females

	5,000,000 

	4
	Water distribution system for community conservation using sola panel
-Kok Kam Plakung Village, Photong Sub-district, Ponthong District, Roi-Et Province
	Photong
-4,899 Males
-5.124 Females
	3,000,000 

	Grand total
	15,000,000






















Table 4. Proposed EbA interventions by lower Young river basin community.

	Topic
	Intervention
	Beneficiaries
	Estimated costs (Baht)

	1
	Development of life cycle agriculture production (local variety development/training/demonstration farming system/food processing) 
-rice/sugarcane/cassava/corn
-Six Sub-districts of Selaphum District of Roi-Et Province; Wang Luang, Na Muang, Laonoi, Sriwilai, Na Gnam, and Na Sang
	-19853 Males
-19828 Females
	1,000,000

	2
	Renovation of water canals for farming
-Six Sub-districts of Selaphum District of Roi-Et Province; Wang Luang, Na Muang, Laonoi, Sriwilai, Na Gnam, and Na Sang
	-19,853 Males
-19,828 Females
	10,000,000

	3
	Production and promotion of local products (weaving; mat, cloth, local nature-based plant product)
-Six Sub-districts of Selaphum District of Roi-Et Province; Wang Luang, Na Muang, Laonoi, Sriwilai, Na Gnam, and Na Sang
	-19,853 Males
-19,828 Females
	5,000,000

	4
	Promotion of eco-tourism in middle Young river basin
-Historical site development
-Conserve local folkways
-Development local curriculum on conservation of ecosystem and culture
-Six Sub-districts of Selaphum District of Roi-Et Province; Wang Luang, Na Muang, Laonoi, Sriwilai, Na Gnam, and Na Sang
	-19,853 Males
-19,828 Females
	10,000,000

	5
	Development of sustainable agriculture for food security within local ecological landscape
-Integrated farming practice
-Agroforestry practice
-Four Districts of Roi-ET Province; Phon Thong, Selaphum, Nong Phok, and Moei Wadi
	-135570 Males
-135986 Females
	5,000,000

	6
	Building capacity of community leaders for sustainable development concept and practices 
-Two Provinces; Kalasin and Roi-Et
	Kalasin
-490,584 Males
-494,323 Females
Roi-Et
-653,903 Males
-655,805 Females
	3,000,000

	Grand total
	34,000,000





-----------------------------
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