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1. Introduction 

In Bhutan, the National Adaptation Plan of Action (NAPA) has identified agriculture 

sector and farming communities as most vulnerable to ensuing impacts of climate 

change. Among the communities the most vulnerable ones are likely to be rural poor 

who depend directly on crops and livestock (NEC, 2012). 69% of the Bhutan’s 

population live in rural areas mainly depending on crops and livestock for their livelihood 

but only 2.93% of total geographical area is available for farming(LCMP, 2011). The 

assessments of the environmental and climate change impacts on key local livelihood 

resources and assets carried out by Gross National Happiness Commission in some of 

the poorest gewogs in the country reveal that farmlands were most vulnerable of all 

local livelihood resources/assets, followed by water resources and supply systems, and 

forest (GNHC, 2011).Recognizing the imminent threats from Climate Change to the 

sustainable livelihood, the Ministry of Agriculture and Forests (MoAF) in the current 11th 

Five Year Plan (FYP) has identified climate smart sustainable management and 

utilization of natural resources as one its priority goals (MoAF, 2012). In the current 

IFAD project CARLEP the promotion and adoption of climate resilient technologies in 

agriculture and livestock is one of the components with fund support from ASAP grant 

(IFAD, 2015) . 

The participatory vulnerability assessment and planning was carried out in all the six 

villages that were identified as Climate Smart Villages (CSVs) by the Dzongkhags. The 

vulnerability assessment of the proposed sites was carried out through Participatory 

Action Research (PAR) approach involving the communities mainly to understand the 

extent of exposure, sensitivity and their adaptive capacity towards adverse impacts of 

climate change, including climate variability and extreme events. Besides, to understand 

and come up with the list of interventions that needs to be made in the proposed 

villages. Thus, this report presents the findings from participatory vulnerability 

assessment and planning conducted in all the six CSVs in the project target areas. 

 

 

 
1 ARDC Wengkhar, Mongar 
2 CARLEP OPM, Wengkhar, Mongar 
3 RLDC Kanglung, Trashigang 
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2. Methodology 

2.1. Climate Smart Villages identified in the region 

During the consultation meeting between CARLEP-Project Management Office (PMO) 

and implementing agencies (ARDC Wengkhar, RLDC Khangma, RAMCO and 6 

Eastern Dzongkhags) on developing implementing guidelines for effectively 

implementing the project activities and utilization of allocated budget that it was decided 

to develop one village each in all the six Eastern Dzongkhags as Climate Smart Village 

(CSV) wherein permaculture concept will also be promoted and tested. The CSVs were 

identified by respective Dzongkhags (Table 1). 

Table 1: Proposed pilot sites for Climate Smart Villages in the region 

Dzongkhag Geog Village 
Altitude 
(m asl)  

*AEZ No. of HHs 

Mongar Thangrong Ngarpenta 1400 Dry Sub-tropical 47 
Lhuentse Kurtoed Jatsabi 1500 Dry Sub-tropical 11 
Trashigang Kangpara Therphu 1400-1600 Dry Sub-tropical 30 
Tashiyangtse Yallang Dukti 1700-1900 Warm Temperate 24 
Pemagatshel Dungmin Woongborang 1699 Dry Sub-tropical 20 
S/jongkhar Wangphu Pangthang 1500 Dry Sub-tropical 58 

*Based on AEZ classificationadapted from (MoA, 2009) – sourced from DoA 1990 & ISNAR 1992 

 
Figure 1: CSV Ngarpontang village, ThangrongGeog, Mongar Dzongkhag 

 
Figure 2: CSV Jatsabi village, KurtoedGeog, Lhuntshe Dzongkhag 
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Figure 3: CSV Dukti village, YallangGeog, Tashiyangtse Dzongkhag 

 
Figure 4: CSV Pangthang, WangphuGeog, Samdrupjongkhar Dzongkhag 

 
Figure 5: CSV Threphu, KangparaGeog, Trashigang Dzongkhag 

 
Figure 6: CSV Woongborang, DungminGeog, Pemagatshel Dzongkhag 
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2.2. Vulnerability Assessment and Planning 

The vulnerability assessment of the proposed CSVs was carried out through 

Participatory Action Research (PAR) approach following the guidelines and tools tested 

for planning, monitoring and evaluation of climate change adaptive capacities (SNV & 

DoA, 2015)(Somda, Faye, & N'Djafa Ouaga, 2011)(Ulrichs, Cannon, Newsham, Naess, 

& Marshall, 2015). The approach and tools used for the vulnerability assessment 

through PAR are as shown in Table 2.  

Table 2: Framework for Participatory Vulnerability Assessment 

Sl. 
No. 

Tools Purpose Process Information to be 
captured 

1. Transect walk To gain an understanding 
of the main social, physical 
and ecological 
characteristics of the 
community and 
surrounding area (e.g. 
water source, tanks, fields, 
etc.)  

Walking through the 
village guided by 
group of villagers. Ask 
questions to 
understand the main 
resources of locality, 
different livelihood 
strategies, visible 
climate impacts and 
local food production. 

• Resources of the 
community (water, 
forest, etc.) 

• Livelihood strategies 

• Visible climate 
impacts 

• General boundary of 
the village 

• Documentation of 
community’s 
infrastructures 

2.  Resources & 
Hazard 
mapping 
(Village 
mapping) 

To map the village with 
members of community 
themselves drawing it 
reflecting the main natural 
resources, physical 
resources, financial 
resources, social 
resources & climate 
hazards. 

Focus group 
discussion (gender 
based), Mapping the 
natural resources, 
physical resources, 
financial resources, 
social resources & 
climate hazards by the 
groups,  Physical 
observations. 
 

• Location of the main 
social, ecological, 
physical and natural 
resources of the 
village. 

• Location of different 
neighborhoods within 
the village. 

• Identification of 
vulnerable 
households. 

• Identification of main 
climate hazards faced 
by the community 
(male & female). 

3. Profiling of 
livelihood 
sources and 
strategies 

Know the different 
livelihood sources and 
strategies of the target 
community. 

Group discussion, 
resource mapping. 

• Identify main sources 
& livelihood 
strategies, socio-
economic status (land 
holding, income 
source, etc.) 

4. Timeline trends 
of climate 
change / local 
symptoms of 
climate change 

To understand and identify 
changes and trends with 
relation to extreme climate 
events and variability, local 
symptoms of climate 
change. 

Group discussion, 
brainstorming, recall of 
events by the 
communities, 
secondary data. 

• Main climate events in 
the past. 

• Main climate 
tendencies over the 
years. 

• Impacts of extreme 
events. 
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• Trend of important 
production data. 

5. Well-being 
ranking 

Analysis of the 
characteristics of different 
groups in a community 
from well-being 
perspective. To 
understand local 
perception of “being well”. 

Participatory listing 
and ranking of well- 
being indicators. 
2 groups (Male & 
Female). 
 

• Well-being categories 
based on identified 
well-being indicators. 

• Groups with different 
vulnerability profiles 
and their 
characteristics. 

6. Changing 
farming 
practices and 
crop ranking 

To understand the already 
existing coping strategies 
that the farmers use. Also 
to explore the potential for 
diversifying agricultural 
practice by using already 
existing knowledge and 
local crops. 

Group discussion 
(male and female 
separate group). 

• Main changes in 
farming practices, 
their causes and 
consequences. 

• Main impact of 
changes in farming 
practices. 

• Main characteristics 
of local crops. 

• Existing coping 
strategies for climate 
change.  

7. Climate risk 
and coping 
mechanism 
matrix 

To identify climate related 
risks which have the 
biggest impact on the 
community and their 
livelihood strategies. 
Current coping 
mechanisms are 
assessed. 

Participatory listing the 
main climate related 
risks to the 
community. Ranking 
the most important 
risks and activities. 
Assess the impact and 
coping mechanisms. 

• Types of climate risk 
that impact most on 
people and their 
livelihood strategies. 

• Consequences of 
climate risk. 

• Existing adaptive 
capacity. 

 

Climate change is not happening in isolation, but is coinciding with many other trends 

and stresses on livelihoods. Women in general and mountain women in particular face 

the burden of climate change disproportionately. Women play many roles, as farmers, 

natural resource managers, caregivers, and household managers and in these roles 

mountain women are constantly forced to cope with the heavy burden of household 

chores combined with farm production and livestock raising. Therefore, to mainstream 

gender dimension in data collection, analysis and to ensure interventions of the program 

inclusive of women and man, both genders were involved in the process of vulnerability 

assessment and planning. The gender differentiation was constant throughout the 

process and most of the tools were applied in gender based group discussion, before 

discussing the results in plenary for the overall situation of the communities in particular 

CSVs. 
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3. Participatory Vulnerability Assessment results from the CSVs 

3.1. Village Resource Mapping and Livelihood Analysis 

The village mapping and livelihood analysis was done in groups of male and female 

separately in almost all the CSVs to understand the gender-specific importance of the 

particular livelihood resources. 

3.1.1. NgarpongtangChiwog, Thongronggeog, Mongar Dzongkhag 

NgarpongtangChiwog, covers two villages (Beekhulung and Ngarpongtang) which are 

adjacent to each other comprising of 47 households in total. A total of 25 women and 22 

men were involved in the participatory vulnerability assessment and planning process. 

The resource mapping indicates that the main resources of the chiwogunder different 

categories are; 

Natural resources: Community forest, 

Resin extraction from pine forest, 

Lemon grass oil, Fire wood, Timber, 

water resources (but limited),  

Agriculture land (dry land – 145 ac, 

paddy land - 4.5 ac), livestock (Cattle 

– 288 nos., Poultry – 326 nos), Fodder 

trees (1136 tress) and Pasture land 

(5.98 ac). 

Physical resources: The village is 

connected with farm road and has two 

water storage tanks constructed. 

Social resources:Lhakhang 2 numbers 

and 1 Outreach clinic. 

 

The livelihood analysis indicates that there are eight livelihood resources that the 

community of Ngarpongtangchiwog depends on mostly (Table 3). Agriculture and 

livestock are equally important for both men and women, while off-farm activities are 

most important for men as a main source of cash income for the family. Water has been 

identified as one of the important natural resource for the community but they face acute 

shortage of water for agriculture and livestock rearing. 

 

Figure 7: Village resource map - Female group 

Figure 8: Village resource map - Male group 
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Table 3: Livelihood analysis for Ngarpongtangchiwog 

Livelihoods Rank Remarks 

Maize 1 Staple food, livestock feed 

Off farm activities 2 Cash income 

Dairy 3 Food, FYM Cash income 

Poultry  4 Nutrition, Cash income 

Vegetables  5 Nutrition 

Fruits  6 Nutrition 

Resin collection from pine trees 7 Cash income 

Lemon Grass Oil 8 Cash income 

 

Based on the well-being analysis the community differentiated the number of 

households into three well-being categories as 4Drakpo’, 5‘Barnang’ and 6‘Nyamchung’. 

The characteristics and categories were identified by the community themselves to 

identify the households that will fall under each category (Table 4). Number of HHs that 

falls under different categories are Drakpo = 4 HHs, Barnang = 13 HHs, Nyamchung = 

31 HHs. 

Table 4: Criteria and categories identified by the community for wellbeing analysis 

Characteristics 
Category 

Drakpo Barnang Nyamchung 

Maize self sufficiency 10-12 months 6-10 months 3-6 months 

Availability of farm labour 3-5 Nos. 2-3 Nos. 0-2 Nos. 

No. of livestock 10-13 Nos. 6-9 Nos. 1-5 Nos. 

 

3.1.2. Jatsabi Village, KurtoedGeog, Lhuntshe Dzongkhag 

The village resource mapping was carried using the goggle map in plenary. The village 

has a total of 11 households. 3 men and 8 women were involved in the participatory 

vulnerability assessment and planning. The village has good forest resources from 

which they extract fuel wood, timbers for construction and wild vegetables. Water 

resources are abundant and the village does not face any acute shortage of water.  

 
 

 
4 Rich  
5 Middle  
6 Poor 

Figure 9: Village resource mapping using Google Earth 
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The community of the Jatasbi village mainly depends on Rice, Maize and Diary for their 

livehoods (Table 5).Agriculture land mostly dominated by irrigated wet land. 

Table 5: Livelihood analysis for Jatsabi village 

Livelihoods Rank Remarks 

Rice 1 Staple food, livestock feed 

Maize 2 Food , livestock feed 

Diary 3 Cash income and Food 

Vegetables 4 Food & Cash income 

Poultry 5 Nutrition and Cash Income 

Millet 6 Food 

Non wood forest products 7 Food and Cash income 

Citrus 8 Cash income 

 

Based on the well-being analysis the community differentiated the number of 

households into three well-being categories as 7Drakpo’, 8‘Barnang’ and 9‘Nyamchung’. 

The characteristics and categories were identified by the community themselves to 

identify the households that will fall under each category (Table 4). Number of HHs that 

falls under different categories are Drakpo = 4 HHs, Barnang = 4 HHs, Nyamchung = 3 

HHs. 

Table 6: Criteria and categories identified by the community for wellbeing analysis 

Characteristics 
Category 

Drakpo Barnang Nyamchung 

Rice self sufficiency 10-12 months 6-10 months 3-6 months 

No. of livestock 10-13 Nos. 6-9 Nos. 1-5 Nos. 

 

3.1.3. Therphu Village, KangparaGeog, Trashigang Dzongkhag 

The village resource mapping was done in two groups (Buchulo  andWoongchilu group) 

representing the entire village. A total of 30 HHs were involved in the assessment and 

planning process (18 men and 12 women). 

Natural resources:Fire wood, NTFP, Timber, Water source, Bamboo, Land (Dry land – 

147.49 ac, Wetland – 14.99 ac) and Cattle (240 nos.). 

Physical resources: The village is connected with farm road (5 km) and has three water 

storage tanks constructed. 

Social resources: 1 Lhakhang, 1 Outreach clinic and 1 community school. 

 
7 Rich  
8 Middle  
9 Poor 
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Figure 10: Village resource map by the community (Buchilo and Woongchiloo group) 

The community mainly depend on maize, paddy, dairy and Chili for their livelihood. 

Table 7: Livelihood analysis for Therphu village 

Livelihoods Rank Remarks 

Maize 1 Staple food, livestock feed 

Paddy 2 Food 

Dairy 3 Food, cash income and FYM 

Chili 4 Nutrition, Cash income 

Potato  5 Cash income 
Vegetables 6 Nutrition &Cash income 
Poultry 7 Nutrition &Cash income 
Millet 8 Nutrition &Cash income 
Rubia 9 Cash income 
Pony 10 Cash income 

 

The community based on the criteria set (Table 8) divided the households into 3 

categories – 10Raab, 11Dring and 12Thama. Number of HHs that falls under different 

categories are Raab= 12 HHs, Dring = 12 HHs, Thama = 6 HHs. 

Table 8: Criteria and characteristics identified by the community for well being analysis 

Characteristics 
Category 

Raab Dring Thama 

Maize production >1000 kg 800-100 kg <800 kg 

No. of livestock >35 Nos. 20-30 Nos. <20 Nos. 

Availability of land 10-15 ac 5-10 ac <5 ac 

 

 

 
10 Rich 
11 Middle 
12 Poor 
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3.1.4. Dukti Village, YallangGeog, Trashiyangtse Dzongkhag 

Dukti village is one of the remotest villages under Trashiyangtse Dzongkhag sharing 

border with India towards Arunachal Pradesh state. The village resource mapping was 

done in plenary by the community. A total of 22 

HHs were involved during the assessment and 

planning process (11 men and 11 women).  

Natural resources: Fire wood, NTFP, Timber, 

Water source (1), Land (Dry land – 222.98 ac, 

Wetland – 6.45 ac) and Cattle (300 nos.).  

 

Physical resources: Two water storage tanks and 

the village is not connected with farm road but 

have mule track. 

Social resources: 1 Lhakhang, 1 Outreach clinic, 1 

community school and outpost for Royal Bhutan Police. 

 

The community mainly depends on Maize and Paddy for the food and nutrition security. 

Off-farm activities and income from the Pony are the main source of livelihood as per 

the men groups. 

Table 9: Livelihood analysis for Dukti village 

Livelihoods Rank Remarks 

Maize 1 Staple food, livestock feed 

Upland Paddy 2 Staple food 

Millet 3 Staple food, livestock feed 

Off Farm activities 4 Cash income 

Diary  5 Cash income 
Pony 6 Cash income 
Vegetables 7 Nutrition and Cash income 

Cash Crops (Citrus, banana &ginger) 8 Cash income 

Poultry 9 Nutrition and cash income 

 

The community based on the average annual income a household will earn divided the 

households into 3 categories – 13Shog, 14Barmar and 15Champu. Number of HHs that 

falls under different categories are Shog= 9 HHs, Barmar= 8 HHs, Champu = 4 HHs. 

 
13 Rich 
14 Middle 
15 Poor 

Figure 11: Village resource 
map by the group 
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3.1.5. Woongborang Village, DungminGeog, Pemagatshel Dzongkhag 

Woongborong village is one of the remotest villages under Pemagatshel Dzongkhag. 

The village resource mapping was done in 3 groups (Nomi, Goenpa and Woongborang 

groups) by the community. A total of 20 HHs were involved during the assessment and 

planning process (12 men and 8 women). 

Natural resources: Fire wood, NTFP, Timber, Water source (2 seasonal springs), Land 

(Dry land – 67 ac) and Cattle (288 nos.), Fodder trees (1136 tress), Improved pasture 

land (8.98 ac).  

Physical resources: Three water storage tanks, 5 km of solar fencing and the village is 

not connected with farm road but have mule track (farm road construction has been 

started). 

Social resources:2Lhakhang, 1 Outreach clinic and 1 community school  

 
Figure 12: Village resource mapping by different groups 

The community of Woongborang mainly depend on Maize and Dairy for their livelihood. 

Besides they also depend on forest resources mail for production of can products. 

Table 10: Livelihood analysis for Woongborang village 

Livelihoods Rank Remarks 

Maize 1 Staple food, livestock feed 

Dairy 2 Cash income, FYM 

Chili 3 Food, 

Vegetables 4 Nutrition, Cash income 

Potato  5 Cash income 
Citrus  6 Cash income 
Cane products 7 Cash income 
Pony 8 Cash income 
NTFP products 9 Cash income 

 

The community based on the average annual income a household will earn divided the 

households into 3 categories –Drak, Baar and Zhen. Number of HHs that falls under 

different categories are Drak= 5 HHs, Baar = 12 HHs, Zhen = 3 HHs. 
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3.1.6. Pangthangchiwog, WangphuGeog, Samdrupjongkhar Dzongkhag 

Pangthangchiwog consist of three villages (Shiwoong, Bargoenpa and Pangthang) with 

total of 66 HHs. The village resource mapping was done in two groups male and female 

separately. 

Natural resources: Fire wood, timber, water sources (2 perenial). 

Physical resources: Farm road, irrigation canal (about 3 km) with 1 reservoir tank. 

Social resources:4Lhakhang, 1 Outreach clinic and 1 ECCD. 

 

 
Figure 13: Village resource mapping by Female and Male group 

The community of Pangthang chiwog mainly depend on Maize and Citrus for their 

livelihood. Besides the men group priotized off-farm activties as the main source of cash 

income for their families. 

Table 11: Livelihood analysis for Pangthangchiwog 

Livelihoods Rank Remarks 

Maize 1 Staple food, livestock feed 

Citrus 2 Cash income 

Potato 3 Cash income & Food 

Dairy  4 Food & Cash income 

Ginger  5 Cash Income 

Off farm activities  6 Cash Income 

Beans 7 Cash income 

Cereals 8 Food 

Vegetables 9 Food & Cash Income 

Poultry 10 Food & Cash Income 

Forest Products(NWFP) 11 Food & Cash Income 

Pony 12 Cash Income 

 

Based on the characteristics and category the participants divided the whole community 
into 3 groups – ‘ Drakpo’ = 14 HHs,‘Barnang ’  = 20 HHsand ‘Nyamchung ’  = 31 HHs. 
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3.2. Cropping systems and Climate events observed by the communities 

3.2.1. NgarpongtangChiwog, Thongronggeog, Mongar Dzongkhag 

The communities of Ngarpongtang are mostly into subsistence farming and mostly 

depend on Maize. Crop diversification is limited since the communities face acute 

shortage of water. Agriculture is mostly rainfed and grows maize twice in a year 

intercropped with legumes. Besides maize they also grow groundnut and have less 

number of citrus, mango, pineapple fruits grown in their backyard. They also rear dairy 

and poultry (both improved and local) but in smaller scale for their food and nutrition 

security. 

Table 12: Cropping patterns followed by the community of Ngarpongtang 

Cropping System Sowing Harvesting Remarks 

Maize (1st crop) Feb-March June-July Practiced before but experienced that the dry 
period coincides with the tassel formation hence 
affects the crop.  

March-April July-August Shifting of cropping season by a month forward. 
Adaptation measure against excessive heat. 

Pumpkin March-April Nov-Dec Intercropped with 1st season maize 

Maize (2nd crop) July-August Nov-Dec 
 

Beans, Nangmey, 
Soybean 

July-August Nov-Dec Intercropped with 2nd season maize 

Ground nut April Oct Tolerant to heat stress 

 

The communities have observed and experienced climate hazard events such as heavy 

rainfall, drought, windstorm and hailstorm. Among these climate hazards the most 

important hazard was drought and it still prevails. The community shared that during the 

year 1994 there was severe drought in the village and there was no maize production in 

that year. The community had famine and inorder to feed their family they had to collect 

seeds of Pinshing (used for extraction of edible oil) and take it to nearby geogs for 

bartering with maize. 

Table 13: Historical climate hazards experienced by the Ngarpongtangchiwog 

Climate Events Year of occurrence Impact observed 

Heavy Rainfall 1998 Rill and surface erosion, Pest and disease outbreak 

Drought 1994, 2007, 2014 Famine, drying up of water source, crop damage 

Windstorm 2007 Crop damage, infrastructure damage 

Hailstorm 2015, 2016 Crop damage 

 

3.2.2. Jatsabi Village, KurtoedGeog, Lhuntshe Dzongkhag 

The farmers of this village mainly depend on paddy, maize and livestock. The 

community has not been much affected by climate change since they have not 
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experienced much of climate hazard events in their village except for a heavy rainfall at 

one time which damaged their crops and brought about landslides. 

Table 14: Cropping pattern followed by community of Jatsabi village 

Cropping System Sowing Harvesting Remarks 

Paddy nursery Jan-Feb   

Transplantation April-May   

Harvesting  Sept-Oct  

Maize Feb-March Aug-Sept Intercropped with legumes 

Millet May Oct  

 

Table 15: Historical climate hazard experienced by Jatsabi village 

Climate Events Year of occurrence Impact observed 

Heavy Rainfall 1998 Damage crops and Landslides 

Windstorm 2014/2015 Crop damage, infrastructure damage 

Hailstorm 2005 Damaged paddy crop & Food shortage 

3.2.3. Therphu Village, KangparaGeog, Trashigang Dzongkhag 

The farmers of Therphu village mainly grow maize, chilli, and potato for their livelihoods. 

They also rear cattles (both improved and local). They have also experienced some 

adverse effects from erratic weather conditions in their village.  

Table 16: Cropping pattern followed by the community of Therphu village 

Cropping System Sowing Harvesting Remarks 

Maize  March - April Aug-Sept   
March - April June - July  

Chili Feb-March June - July Sole cropping 

Potato Nov-Dec April-May Sole cropping 

 

Table 17: Historical climate hazard experienced by Therphu village 

Climate Events Year of occurrence Impact observed 

Heavy Rainfall 1992, 2016 Damage crops mainly chilli and Landslides 

Windstorm 2011 Crop and infrastructure damage 

Drought 2014 Damage to crops 

Hailstorm 2012 Damage to potato and chilli crops. 

 

3.2.4. Dukti Village, YallangGeog, Trashiyangtse Dzongkhag 

The farmers mainly grow maize and upland paddy. They also have few numbers of fruit 

tress (citrus and banana) and also grow ginger. They also rear livestock (Dairy and 

Poultry). They have not experienced the effect of drought. 
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Table 18: Cropping pattern followed by the community of Dukti village 

Cropping System Sowing Harvesting Remarks 

Maize March - April Aug-Sept 
 

Upland paddy April Sept-Oct Sole cropping 

Millet April Oct Sole cropping 

 

Table 19: Historical climate hazard observed by Dukti community 

Climate Events Year of occurrence Impact observed 

Heavy Rainfall 1997,2004 Flood, Rill and surface erosion,  

Windstorm 2010 Crop damage, infrastructure damage 

Hailstorm 2016 Crop damage(potato, citrus, maize) 

 

3.2.5. Woongborang Village, DungminGeog, Pemagatshel Dzongkhag 

The main crops grown by the farmers are maize intercropped with legumes, chili, 

potato, soyabean, barley and also have cardamom and citrus orchards established in 

their village. Besides agriculture, they also depend on livestock (Dairy and poultry). 

Table 20: cropping pattern followed by the community of Woongborang village 

Cropping System Sowing Harvesting Remarks 

Maize  March - April Aug-Sept Practiced in Upper part(Nomi and Goenpa)  
March - April June - July Practiced in Woongborang 

Chili Feb-March June - July Sole cropping 

Potato Nov-Dec April-May Sole cropping 

Soybean April-May Nov-Dec Sole cropping 

Barley Sep - oct Feb-march 
 

 

Table 21: Historical climate hazard observed by Woongborang community 

Climate Events Year of occurrence Impact observed 

Heavy Rainfall 1957,1978 Flood, Rill and surface erosion,  

Windstorm 2014 Crop damage, infrastructure damage 

Hailstorm Annually Crop damage(potato, citrus, maize) 

 

3.2.6. Pangthangchiwog, WangphuGeog, Samdrupjongkhar Dzongkhag 

The farmers grow maize as the main crop intercropped with legumes, pumpkin and 

Potato. They also grow potato, beans, ginger, sweet buckwheat and barley as a sole 

crops. Besides agriculture, they also depend on livestock (Dairy and poultry). 

Table 22: Cropping pattern practiced by Pangthangchiwog 

Cropping System Sowing Harvesting Remarks 

Maize  Feb-March Aug - Sept Practiced in Pangthang 

 Feb-March Sept Practiced in Bargoenpa and Shephung 

Pumpkin Feb - March Aug-Sept Intercropped with maize 

Potato Jan April-May Intercropped with maize 



16 
 

Beans Feb-March April-May Intercropped with maize 

Soybean May Oct Intercropped with maize 

Potato April - May Aug Sole crop 

Ginger March Dec  

Sweet Buckwheat Sept Dec  

Barley Aug-Sept Dec  

Beans Aug Nov Sole crop 

 

Table 23: Historical climate hazard observed by Pangthang community 

Climate Events Year of occurrence Impact observed 

Heavy Rainfall 1998,2003,2006,2014 Rill and surface erosion, Pest and disease 
outbreak, crop damage 

Drought 1997 Fodder shortage, crop damage 

Windstorm 2014 Crop damage 

Hailstorm 2000, 2012 Crop damage (potato, citrus, maize) 

Lightening  Loss of livestock 

 

3.3. Climate Hazard Vulnerability Matrix and Coping Mechanisms followed 

The climate hazard matrix was completed by each of the groups in all the villages based 

on the climate events and livelihoods that they have identified. The exercise was carried 

out to understand which climate hazards had greater impact on their livelihood 

resources and their capacity on adaptation. Based on the capacity of the community 

they were asked to score the degree of impact of each climate hazards has on each of 

the livelihood resources as; 

0 = hazard with no impact 
1 = hazard with minimum impact 
2 = hazard with medium impact 
3 = hazard with very strong impact 

The climate hazard matrix was done in groups of male and female separately and 

results consolidated together for the individual village climate hazard vulnerability 

matrix. 

3.3.1. NgarpongtangChiwog, Thongronggeog, Mongar Dzongkhag 

The community based on their experience, livelihood analysis and climate trends 

identified 4 climate hazards and 8 livelihood resources and climate hazard vulnerability 

matrix developed as shown in Table 24. As per the matrix it was observed that the 

farmers were mostly affected by drought. The communities at their level have practiced 

some of the coping mechanisms against the climate hazard as follows; 

• During long dry period they conduct rituals – ‘Soekha’ for the rain. 
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• Shifting of planting season for maize by a month forward to avoid dry spell during 
tassel formation. 

• Growing of heat tolerant crops – Mung bean, Rajma bean, Ground nut, Pineapple 
• Community Forest 
• Drip irrigation for fruit crops using pet bottles 

 
Table 24: Climate Hazard Vulnerability Matrix for Ngarpongtangchiwog 

HAZARD /  
RESOURCES 

HEAVY 
RAINFALL 

DROUGHT WINDSTROM HAILSTROM TOTAL PER 
RESOURCE 

Maize 2 3 2 0 7 

Off farm activities 0 0 1 0 1 

Dairy 0 2 1 0 3 

Poultry 1 0 0 0 1 

Vegetables 1 3 0 1 4 

Fruits 0 3 2 2 7 

Resin 2 0 1 0 3 

Lemon grass oil 1 2 0 0 3 

TOTAL PER 
HAZARDS 

7 13 7 3 
 

 

3.3.2. Jatsabi Village, KurtoedGeog, Lhuntshe Dzongkhag 

The community based on their experience, livelihood analysis and climate trends 

identified 3 climate hazards and 8 livelihood resources and climate hazard vulnerability 

matrix developed as shown in Table 25. As per the matrix it was observed that the 

farmers were mostly affected by windstorm. The communities at their level have 

practiced some of the coping mechanisms against the climate hazard as follows; 

• Made drainage nearby farmland. 
• During long dry period they conduct rituals – ‘Soekha’ for the rain. 
• SLM activities – making hedge rows in steep slopes. 
• Change of varieties (e.g. maize replaced with improved varieties) 
• Provided staking to the lodged plants. 
• Adjustment in the planting season. 
• Placing sieves outside the house – they believed that the hailstorm will be stopped. 

 
Table 25: Climate Hazard Vulnerability Matrix for Jatsabi village 

HAZARD /  
RESOURCES 

HEAVY 
RAINFALL 

WINDSTROM HAILSTROM TOTAL PER 
RESOURCE 

Rice 0 3 3 6 

Maize 1 3 2 6 

Dairy 0 1 0 1 

Vegetables 1 1 2 4 

Poultry 0 0 0 0 

Millet 1 1 0 2 

NTFP 0 1 0 1 

Citrus 1 2 2 5 

TOTAL PER 4 12 9  
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HAZARDS 

 

3.3.3. Therphu Village, KangparaGeog, Trashigang Dzongkhag 

The community based on their experience, livelihood analysis and climate trends 

identified 4 climate hazards and 10 livelihood resources and climate hazard vulnerability 

matrix developed as shown in Table 26. As per the matrix it was observed that the 

farmers were mostly affected by drought. The communities at their level have practiced 

some of the coping mechanisms against the climate hazard as follows; 

• Made drainage nearby farmland. 
• During long dry period they conduct rituals – ‘Soekha’ for the rain. 
• SLM activities – making hedge rows in steep slopes. 
• Change of crop varieties (e.g. maize replaced with improved varieties) 

 
Table 26: Climate Hazard Vulnerability Matrix for Therphu village 

HAZARD 
RESOURCES 

HEAVY RAINFALL DROUGHT WINDSTROM HAILSTROM TOTAL PER 
RESOURCE 

Maize 3 2 3 1 9 

Paddy 1 3 2 0 6 

Dairy 2 2 3 2 9 

Chili 3 3 0 2 8 

Potato 1 0 0 3 4 

Vegetables 1 3 0 2 6 

Poultry 0 0 0 0 0 

Millet 1 1 0 1 3 

NWFP-Rubia 0 0 0 0 0 

Pony 0 0 0 1 1 

TOTAL PER 
HAZARDS 

12 14 8 12  

 

3.3.4. Dukti Village, YallangGeog, Trashiyangtse Dzongkhag 

The community based on their experience, livelihood analysis and climate trends 

identified 3climate hazards and 9 livelihood resources and climate hazard vulnerability 

matrix developed as shown in Table 27. As per the matrix it was observed that the 

farmers were mostly affected by hailstorm. The communities at their level have 

practiced some of the coping mechanisms against the climate hazard as follows; 

• Made drainage nearby farmland. 
• During long dry period they conduct rituals – ‘Soekha’ for the rain. 
• SLM activities – making hedge rows in steep slopes. 
• Change of crop varieties (e.g. maize replaced with improved varieties) 
• Provided staking to the lodged plants. 
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Table 27: Climate Vulnerability Matrix for Dukti village 

HAZARD 
RESOURCES 

HEAVY RAINFALL WINDSTROM HAILSTROM TOTAL PER 
RESOURCE 

Maize 2 3 0 5 

Upland Paddy 0 3 3 6 

Millet 0 3 2 5 

Off farm activities 1 0 1 2 

Diary 1 2 2 5 

Pony 3 2 3 7 

Vegetables 0 0 3 3 

Cash Crops 1 2 3 5 

Poultry 1 1 1 2 

TOTAL PER 
HAZARDS 

9 16 19  

 

3.3.5. Woongborang Village, DungminGeog, Pemagatshel Dzongkhag 

The community based on their experience, livelihood analysis and climate trends 

identified 3climate hazards and 9 livelihood resources and climate hazard vulnerability 

matrix developed as shown in Table 28. As per the matrix it was observed that the 

farmers were mostly affected by hailstorm. The communities at their level have 

practiced some of the coping mechanisms against the climate hazard as follows; 

• Made drainage nearby farmland. 
• During long dry period they conduct rituals – ‘Soekha’ for the rain. 
• SLM activities – making hedge rows in steep slopes. 
• Change of crop varieties (e.g. maize replaced with improved varieties) 
• Provided staking to the lodged plants. 

 
Table 28: Climate Hazard Vulnerability Matrix for Woonborang village 

HAZARD 
RESOURCES 

HEAVY RAINFALL WINDSTROM HAILSTROM TOTAL PER 
RESOURCE 

Maize 2 3 3 8 

Dairy 0 0 0 0 

Chili 2 1 2 5 

Vegetables 1 0 2 3 

Potato 0 1 3 4 

Citrus 1 1 3 5 

Cane products 0 1 0 1 

Pony 0 0 0 0 

NWFP 0 0 1 1 

TOTAL PER 
HAZARDS 

6 7 14  
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3.3.6. Pangthang chiwog, WangphuGeog, Samdrupjongkhar Dzongkhag 

The community based on their experience, livelihood analysis and climate trends 

identified 5 climate hazards and 12 livelihood resources and climate hazard vulnerability 

matrix developed as shown in Table 29. As per the matrix it was observed that the 

farmers were mostly affected by drought. The communities at their level have practiced 

some of the coping mechanisms against the climate hazard as follows; 

• Made drainage nearby farmland. 
• During long dry period they conduct rituals – ‘Soekha’ for the rain. 
• SLM activities – making hedge rows in steep slopes. 
• Change of varieties (e.g. maize replaced with improved varieties) 
• Provided staking to the lodged plants. 
• Adjustment in the planting season. 

 
Table 29: Climate Hazard Vulnerability Matrix for Pangthang village 

HAZARD 
RESOURCES 

HEAVY 
RAINFALL 

DROUGHT WINDSTROM HAILSTROM LIGHTNING TOTAL PER 
RESOURCE 

Maize 1 2 2 1 0 6 

Citrus 0 2 2 2 0 6 

Potato 1 2 0 3 0 6 

Dairy  1 2 0 0 1 4 

Ginger  1 2 0 0 0 3 

Off farm 
activities  

0 0 0 1 0 1 

Beans 1 2 1 1 0 5 

Cereals 2 2 0 1 0 5 

Vegetables 1 2 0 1 0 4 

Poultry 0 0 0 0 0 0 

NWFP 0 0 0 0 0 0 

Pony 1 1 0 0 0 2 

TOTAL PER 
HAZARDS 

9 17 5 9 2 
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3.4. Problem Census and Interventions 

Besides the impact of the climate change, problem censusfocusing on their livelihood 

resources was also carried out in all the villages and possible interventions that can 

address the issues were identified. 

Table 30: Problem census matrix for all the CSVs. 

Ngarpontang 
Village 

Jatsabi Village Therphu 
Village 

Dukti Village Woongborang 
Village 

Pangthang 
Village 

1. Water 
shortage 

2. Crop damage 
by wildlife 

3. Soil fertility 
4. Unavailability 

of seeds & 
seedlings 

5. Reduction in 
maize yield 
due to 
excessive heat 

6. No agriculture 
machinery 

7. Landslide 
8. Fodder 

shortage 
9. Unproductive 

cattle 
10. Shortage of 

fire wood 

1. Lack of 
knowledge 
on Irrigation 
water 
utilization. 

2. Pests and 
Diseases. 

3. No breeding 
bull in the 
community. 

4. Low soil 
fertility. 

5. Fodder 
shortage. 

6. Excessive 
stones/boul
ders in the 
farm land. 

1. Wildlife 
damage 

2. Poor soil 
fertility 

3. Low 
agriculture 
production 

4. Shortage 
of 
irrigation 

5. Post-
harvest 
losses. 

6. Fodder 
shortage 

 

1. Shortage of 
winter 
irrigation 

2. Poor soil 
fertility 

3. Pest and 
diseases 

4. Post-harvest 
losses 

5. No donkey  
6. No breeding 

bull (Mithun) 
7. Fodder 

shortage 
 

1. Water 
shortage 
(winter) 

2. Unavailabilit
y of seeds 
and 
seedlings. 

3. Poor soil 
fertility 

4. Pest and 
diseases  

5. Low 
agriculture 
production 

6. Post-harvest 
losses 

7. Farm labour 
shortage 
 

1. Wildlife 
damage 

2. Market 
problem for 
agriculture 
produce 

3. Lack of 
knowledge on 
effective 
utilization of 
irrigation 
water. 

4. Low soil 
fertility 

5. Pests and 
Diseases 

6. Fodder 
shortage 

7. Land 
degradation 

8. Unproductive 
cattle 

 

In general for all the CSVs the following activities will be implemented in order to 

enhance the adaptive capacity of the communities to climate change. 

• Promotion of water use efficient technologies (sprinklers, drips, smart irrigation 

techniques) 

• Water harvesting structures. 

• Promote stress tolerant varieties of crops (indigenous and improved varieties). 

• Permaculture and Biogas technology 

• Sustainable land management techniques. 

• Crop diversification. 

• Promotion of protected agriculture (Low cost polyhouses) 

• Promotion of native breeds of poultry 

• Integrated pest and soil fertility management techniques. 

• Capacity building of the communities. 
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The specific activities that were drawn up during the planning process for each of the 

CSVs are as follows; 

Table 31: Interventions identified for Ngarpongtang village, Mongar Dzongkhag 

Problem/Issues Activities Responsibility 

Shortage of irrigation water Water catchment protection. 
Rain/spring water harvesting. 
Promotion of water use efficient technologies 
(sprinklers, drips, smart irrigation). 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector and Community. 

Wild life damage to the crops Electric fencing ARDC Wengkhar (support 
sourced from EU-CCAP for 
materials) 
Community contribution for 
poles and labour. 

Poor soil fertility Promotion of integrated soil fertility 
management technologies (legumes, compost 
making, cow urine collection, crop rotation, 
mulching, SLM, etc.) 
Capacity building of the farmers. 

Dzongkhag Agriculture 
Sector and ARDC 
Wengkhar. 

Unavailability of seeds and 
seedlings 

Promotion of drought tolerant varieties of 
vegetables, fruits and upland paddy. 
Capacity development of farmers on improved 
production techniques. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector 

Reduction in maize yield due 
to excessive heat. 

Promotion of heat tolerant maize varieties. ARDC Wengkhar 

No agriculture machinery Support required for supply of Maize grinding 
machine and small post-harvest equipment. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector 

Landslide  Plantation of bamboo. 
Develop areas into pasture land wherever 
feasible. 
Promote SLM techniques. 

Dzongkhag Agriculture and 
Livestock Sector. 

Fodder shortage Pasture development. 
Fodder tree plantation. 
Promotion of Napier plantation. 
Promotion of silage making. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Unproductive cattle Support in breed improvement. 
Purchase of Jersey on cost sharing basis (3 
farmers agreed). 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Shortage of fuel wood Promotion of biogas technology. 
3 biogas plants to be established. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

 

Table 32:Interventions identified for Jatsabi village, Lhuntshe Dzongkhag. 

Problem/Issues Activities Responsibility 

Poor water utilization Promotion of water use efficient technologies 
(sprinklers, drips, smart irrigation). 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector. 

Pest and Diseases on crops Promotion of integrated pest management 
techniques. 
Promotion of pest and disease tolerant 
varieties of crops. 
Plant protection equipment support. 
Capacity development. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector.  
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No breeding bull in the 
community 

Supply of 1 Mithun bull to the community. RLDC Kanglung and 
Dzongkhag Livestock sector. 

Poor soil fertility Promotion of integrated soil fertility 
management technologies (legumes, compost 
making, cow urine collection, crop rotation, 
mulching, SLM, etc.) 
Capacity building of the farmers. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector 

Fodder shortage Pasture development. 
Fodder tree plantation. 
Promotion of Napier plantation. 
Promotion of silage making. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Shortage of fuel wood Promotion of biogas technology. 
1 biogas plant to be established. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Excessive boulders in the 
farm land 

Land development 
Stone bunding 

Dzongkhag Agriculture 
Sector and ARDC Wengkhar 

 

Table 33:Interventions identified for Therphu village, Trashigang Dzongkhag. 

Problem/Issues Activities Responsibility 

Wild life damage to the crops Electric fencing ARDC Wengkhar (support 
sourced from EU-CCAP for 
materials) 
Community contribution for 
poles and labour. 

Poor soil fertility Promotion of integrated soil fertility 
management technologies (legumes, compost 
making, cow urine collection, crop rotation, 
mulching, SLM, etc.) 
Capacity building of the farmers. 

Dzongkhag Agriculture 
Sector and ARDC 
Wengkhar. 

Shortage of irrigation water Water catchment protection (Lake protection). 
Rain/spring water harvesting. 
Promotion of water use efficient technologies 
(sprinklers, drips, smart irrigation). 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector and Community. 

Low agriculture production Promotion of stress tolerant varieties of 
vegetables, fruits and upland paddy. 
Promotion of integrated pest & disease 
management techniques. 
Crop diversification. 
Promotion of protected cultivation. 
Capacity development of farmers on improved 
production techniques. 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector 

Post-harvest losses Capacity development on post-harvest 
technologies for the community. 
Support with small post-harvest equipments. 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector 

Fodder shortage Pasture development. 
Fodder tree plantation. 
Promotion of Napier plantation. 
Promotion of silage making. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Shortage of fuel wood Promotion of biogas technology. 
4 biogas plants to be established. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

 

Table 34:Interventions identified for Dukti village, Tashiyangtse Dzongkhag. 

Problem/Issues Activities Responsibility 

Shortage of irrigation Water catchment protection. ARDC Wengkhar, 
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waterduring winter season Rain/spring water harvesting. 
Promotion of water use efficient technologies 
(sprinklers, drips, smart irrigation). 

Dzongkhag Agriculture 
sector and Community. 

Poor soil fertility Promotion of integrated soil fertility 
management technologies (legumes, compost 
making, cow urine collection, crop rotation, 
mulching, SLM, etc.) 
Capacity building of the farmers. 

Dzongkhag Agriculture 
Sector and ARDC 
Wengkhar. 

Unavailability of seeds and 
seedlings 

Promotion of drought tolerant varieties of 
vegetables, fruits and upland paddy. 
Capacity development of farmers on improved 
production techniques. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector 

Pest and Diseases on crops Promotion of integrated pest management 
techniques. 
Promotion of pest and disease tolerant 
varieties of crops. 
Plant protection equipment support. 
Capacity development. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector.  

Low agriculture production Promotion of stress tolerant varieties of 
vegetables, fruits and upland paddy. 
Crop diversification. 
Promotion of protected cultivation. 
Capacity development of farmers on improved 
production techniques. 

 

Post-harvest losses Capacity development on post-harvest 
technologies for the community. 
Support with small post-harvest equipment. 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector 

Fodder shortage Pasture development. 
Fodder tree plantation. 
Promotion of Napier plantation. 
Promotion of silage making. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Shortage of fuel wood Promotion of biogas technology. 
6 biogas plants to be established. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

 

Table 35: Interventions identified for Woongborang village, Pemagatshel Dzongkhag. 

Problem/Issues Activities Responsibility 

Shortage of irrigation water 
during winter season 

Water catchment protection. 
Rain/spring water harvesting. 
Promotion of water use efficient technologies 
(sprinklers, drips, smart irrigation). 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector and Community. 

Poor soil fertility Promotion of integrated soil fertility 
management technologies (legumes, compost 
making, cow urine collection, crop rotation, 
mulching, SLM, etc.) 
Capacity building of the farmers. 

Dzongkhag Agriculture 
Sector and ARDC 
Wengkhar. 

Unavailability of seeds and 
seedlings 

Promotion of drought tolerant varieties of 
vegetables, fruits and upland paddy. 
Capacity development of farmers on improved 
production techniques. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector 

Pest and Diseases on crops Promotion of integrated pest management 
techniques. 
Promotion of pest and disease tolerant 
varieties of crops. 
Plant protection equipment support. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector.  
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Capacity development. 

Post-harvest losses Capacity development on post-harvest 
technologies for the community. 
Support with small post-harvest equipment. 

ARDC Wengkhar, 
Dzongkhag Agriculture 
sector 

Fodder shortage Pasture development. 
Fodder tree plantation. 
Promotion of Napier plantation. 
Promotion of silage making. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Unproductive Livestock Support in breed improvement. 
Supply of 1 Mithun bull and 1 Donkey for 
breed improvement. 
Promotion of native poultry breeds. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

 

Table 36:Interventions identified for Pangthang village, Samdrupjongkhar Dzongkhag. 

Problem/Issues Activities Responsibility 

Wild life damage to the crops Electric fencing ARDC Wengkhar (support 
sourced from EU-CCAP for 
materials) 
Community contribution for 
poles and labour. 

Market problem for 
agriculture produce 

Awareness on marketing for the community. 
Marketing group formation. 
Linking producers with market (good scope for 
linking the group with Gomdar Central School) 

RAMCO and Dzongkhag 
Agriculture Sector. 

Lack of knowledge on 
effective utilization of 
irrigation water 

Promotion of water use efficient technologies 
(sprinklers, drips, smart irrigation). 
Capacity building of the community on water 
management. 

ARDC Wengkhar and 
Dzongkhag Agricutlure 
Sector. 

Poor soil fertility Promotion of integrated soil fertility 
management technologies (legumes, compost 
making, cow urine collection, crop rotation, 
mulching, SLM, etc.) 
Capacity building of the farmers. 

Dzongkhag Agriculture 
Sector and ARDC 
Wengkhar. 

Pest and Diseases on crops Promotion of integrated pest management 
techniques. 
Promotion of pest and disease tolerant 
varieties of crops. 
Plant protection equipment support. 
Capacity development. 

ARDC Wengkhar and 
Dzongkhag Agriculture 
Sector.  

Fodder shortage Pasture development. 
Fodder tree plantation. 
Promotion of Napier plantation. 
Promotion of silage making. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 

Landslide  Plantation of bamboo. 
Develop areas into pasture land wherever 
feasible. 
Promote SLM techniques. 

Dzongkhag Agriculture and 
Livestock Sector. 

Unproductive cattle Support in breed improvement. 
Purchase of Jersey on cost sharing basis (3 
farmers agreed). 
Promotion of native poultry breeds. 

RLDC Kanglung and 
Dzongkhag Livestock Sector 
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Annexure 1: Land Use Map of CSVs. 
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Annexure 2: Drainage Density Map of CSVs 

 

 

 


