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Objective:   
 
Vulnerability of local communities 
to climate related risks reduced and 
enabling institutional environment 
for climate change adaptation 
strengthened  
 
Key Indicator:  
 
At least40,000 ha of land managed 
under climate-resilient micro-
watershed management practices. 

ABSTRACT  

The Adaptation for Smallholders in Hilly Areas (ASHA) Pro-
ject is a joint initiative of Ministry of Forests and Environment-
Government of Nepal and International Fund for Agricultural 
Development, aims to improve the resilience of smallholders 
in hilly areas of Nepal by enhancing capacity to cope the ad-
verse impacts and risks of climate change. A piloting on sub-
watershed based approach to local adaptation plan for action 
preparation was conducted over last two years in Salyan and 
Dailekh districts of Karnali Province of Nepal together with 
local authorities and vulnerable communities. Considering 
sub-watersheds as units for adaptation planning, sub-
watersheds in districts were delineated, identified, prioritized, 
assessed and assessments outputs were utilized to optimize 
local adaptation plan for action preparation. This lesson paper 
has been prepared based on review, consultations and au-
thors’ experiences during piloting. Besides, lessons have 
been also validated through stakeholder workshop at national 
level. Moreover, illustrating a number of lessons learned, this 
paper argues for a holistic sub-watershed based approach to 
local adaptation plan preparation in a bid to cope adverse im-
pacts and risks of climate change in a more comprehensive 
manner ensuring upstream and downstream linkages.  
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CONTEXT 
ASHA Project aims to strengthen framework for local-level 
climate change adaptation and improve climate resilience of 
vulnerable smallholder farmers. Project has been facilitating 
sub-watershed based approach for adaptation planning to 
optimize local adaptation plan for action preparation to con-
tribute to cope adverse impacts and risks of climate change 
in a more comprehensive manner ensuring upstream and 
downstream linkages. Over the last 2 years, a piloting on sub
-watershed based approach to local adaptation plan for ac-
tion preparation was conducted in Salyan and Dailekh dis-
tricts of Karnali Province of Nepal together with local authori-
ties and vulnerable communities. In this context, now ASHA 
Project intends to disseminate lessons from piloting sub-
watershed based approach to local adaptation plan for action 
preparation to wider stakeholders for knowledge and its repli-
cation. Realizing this, lesson learned paper on sub-watershed 
based approach to local adaptation plan for action prepara-
tion has been prepared.  
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PILOTING SITES 

The following methods were adopted to document les-
sons from piloting sub-watershed based approach to 
local adaptation plan for action preparation.  

 
Reviewed of reports, plans and other relevant publica-
tions: Annual progress reports, framework for sub-
watershed based climate change adaptation planning 
prepared by ASHA Project were reviewed to conceptual-
ize approach and lessons documentation. In total 13 sub-
watershed assessment reports and 15 local adaptation 
plans for action supported by ASHA Project in Salyan and 
Dailekh were reviewed in a bid to get insights on process 
adopted, outputs delivered and outcomes achieved 
from piloting.    

 
Prepared checklists and questions to serve as guide-
lines: Based on piloting lesson documentation frame-
work, checklists and questions to serve as guidelines 
were drafted, shared within the project team, and modi-
fied and finalized based on the feedback provided. 

 
Conducted field visit: Field visits were carried out in De-
cember 2017 and September 2018 in both districts. Key 
informant interviews and consultations were held with 
officials of local authorities, project service providers, 
District Project Coordination Units staff, governmental 
line agencies and local communities.   
 
Experiences of the authors: The authors, through their 
professional affiliations to ASHA Project, two and half 
years of direct engagement in piloting sub-watershed 
based approach to local adaptation plan for action prep-
aration. The authors were not just passive observers but 
active facilitators and technical specialists of sub-
watershed based approach and directly engaged in as-
sessment of 13 sub-watersheds in piloting districts. Expe-
riences of authors on piloting were documented.  
Discussion with key professionals 
The findings of the field experience were discussed with 
some key professionals involved in the climate change 
adaptation at both national and international levels in-
cluding Hariyo Ban Program, International Center for 
Integrated Mountain Development (ICIMOD) and others.  

LESSONS DOCUMENTATION METHODS  

Six-step approach for sub-watershed based approach 
to local adaptation plan preparation includes; a) Pre-
liminary preparation and coordination, b) Sub-
watershed delineation and identification, c) Sub-
watershed prioritization, d) Sub-watershed assess-
ment, e) Assessment findings integration into adapta-
tion planning and f) Local adaptation plan for action 
preparation. Figure 2 illustrates approach.   
Sub-watersheds in districts delineated using ASTER 

DEM digital elevation model (DEM) by means of soil 

and water assessment tool in Arc GIS, followed by sub-

watersheds identification and prioritization. The sub-

watershed assessment used both primary and second-

ary data and information. Bio-physical condition of sub-

watershed; trends of land use land cover changes and 

estimation of soil erosion dynamics over decades were 

primarily obtained from analysis of Landsat satellite 

images. Likewise, forest fire spatial and temporal distri-

bution primarily obtained from the analysis of Moder-

ate Resolution Imaging Spectroradiometer (MODIS) 

active fire data sets. Similarly, landslide distribution 

was obtained from analysis of secondary data and 

Google Earth Image. Moreover, land use adjustment 

primarily obtained from Landsat TM imageries and 

land capability data analysis. Furthermore, socio-

economic condition of sub-watersheds assessed 

through review of relevant literatures and analysis of 

secondary data available from the Central Bureau of 

Statistics reports; National Population and Housing 

Census 2011, district profile data, stakeholders consul-

tations, focus group discussion and key informant in-

terview.  Assessments outputs were utilized to opti-

mize local adaptation plan for action preparation. 

APPROACH AND METHODS 



MAJOR ACHIEVEMENTS  
1. Sub-watershed based approach to local adaptation plan preparation has been acknowledged by Ministry of Forests 
and Environment at the national level and institutionalized by local authorities at the local level.   
2. Local level consultations with Office of District Coordination Committees, Rural Municipalities and Municipalities 
were instrumental in building stakeholders support for piloting new adaptation planning approach.  
3. Sub-watershed based approach planning may not have fetched a radical change in terms of planning but it certainly 
has developed a mind-set for adaptation planning holistically; think sub-watershed level and act ward level among 
stakeholders. Their acceptance and understanding are indispensable for bringing about a positive change on compre-
hensive planning and implementation considering upstream and downstream linkages to cope adverse impacts and 
risks of climate change in a more comprehensive manner.  
4. Following its adoption by local authorities’ in project piloting districts, this new adaptation planning approach pi-
loted by ASHA Project is currently being acknowledged by ICIMOD, Anukulan - BRACED Project and Hariyo Ban Pro-



 
Sub-watershed level analysis imparts information to 
communities within the sub-watershed to better scru-
tinise and understand the impacts of their manage-
ment activities on the larger system; 

 
Sub-watershed based planning approach contributes 
to identify climate induced hazards vulnerable 
hotspots within the sub-watershed including upstream 
and downstream linkages. Moreover, it supports for 
effective and efficient targeting of resources;  

 
Sub-watershed based adaptation planning is more in-
strumental when local authorities feel a sense of own-
ership. Capacity building facilitates sub-watershed 
based adaptation planning process effectively. It is 
indispensable to strengthen local authorities (rural 
municipality/ municipality) official’s and communities’ 
capacity for the sub-watershed based adaptation plan-
ning; 

 
Accurate information on the bio-physical condition of 
sub-watershed through remote sensing and geograph-
ic information system technology is especially im-
portant to optimize local adaption plan for action 
preparation ensuring upstream and downstream link-
ages; 

 
Piloting action not only strengthen stakeholders’ ca-
pacity but also helps for approach’s institutionalization 
within a short span of time; 

 
Conversion of natural vegetation, forest, shrub land or 

grassland to agricultural areas reduces the capability 

of vegetation to capture atmospheric moisture and 

retain water in the vegetation cover. With that soil wa-

ter-holding capacity is reduced, the risk of hydrologic 

droughts during dry season is increased, while during 

the rainy season, soils are more susceptible to erosion. 

In a bid to deal it, accurate information on the land 

cover land use change and soil loss dynamics through 

remote  

sensing and geographic information system technology 
are imperative to identify climate induced hazards vulner-
able hotspots including upstream and downstream linkag-
es to design site specific adaptation measures to address 
the risk of hydrologic droughts and soil erosion in the 
changing climatic condition in a more comprehensive 
way; 

 
Forest fires contribute degrading biodiversity, enhancing 
soil erosion and inducing floods and landslides due to the 
destruction of the natural vegetation. Accurate infor-
mation on the spatial and temporal distribution of forest 
fire in the sub-watershed through remote sensing and GIS 
technology is instrumental to identify forest fire hotspots 
to design site specific adaptation measures to control for-
est fires in the sub-watershed;  

 
Inappropriate land use and land management practices 
are the main human-induced causes of landslides, and 
heavy monsoon rains, steep slopes and other topographic 
conditions are the major natural factors. Accurate infor-
mation on land slide and land use practices, land capabil-
ity and land use adjustment through remote sensing and 
geographic information system technology impart oppor-
tunity to identify climate vulnerable land hotspots to de-
sign adaptation measures to control landslide and soil 
erosion.  

 
If climate vulnerability and adaptation assessment step of 
LAPA preparation cycle were facilitated utilizing the sub-
watershed assessment outputs (maps, information and 
recommendations), the participatory vulnerability, risk 
and adaptation capacity mapping exercise would gain 
value. Such sub-watershed assessment maps, information 
and recommendation are instrumental in changing the 
mind sets of local communities about the strategic bene-
fits of planning and implementing adaptation action on 
the scale at which natural ecosystems operate and sensi-
tized local people and stakeholders that without healthy 
ecosystems in well-functioning watersheds, the infra-
structure built for irrigation, landslide, flood, hydropower, 
or water supply may not function sustainably, and is un-
likely to achieve the economic returns necessary to justify 
investments. 

KEY LESSONS LEARNED 



With project technical facilitation, local authorities enabled sub-watershed based approach to local adaptation plan 

preparation in Salyan and Dailekh districts of Karnali Province of Nepal. Among others, one aim of the project is to 

strengthen framework for local-level climate change adaptation. The project together with local authorities and 

communities made efforts to institutionalize sub-watershed based approach for adaptation plan preparation and 

capacitate local authorities’ and local stakeholders on sub-watershed based approach for adaptation planning there-

by strengthening framework for local-level climate change adaptation. The lessons of this piloting indicate sub-

watershed based approach to local adaptation plan for action preparation is instrumental for local adaptation plan-

ning to cope adverse impacts and risks of climate change in a more comprehensive manner ensuring upstream and 

downstream linkages.  

CONCLUSION 
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