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BASIC PROJECT INFORMATION 
 

Project Title:  Community-Managed Irrigated Agriculture Sector 
Project - Additional Financing 

Sector: Natural Resources and 
Agriculture 
 

Location: Farmer-Managed Irrigation Systems (FMIS): Central 
and Eastern Regions, including high mountain, middle 
mountain (hill) and Terai regions. and 
Agency-Managed Irrigation Systems (AMIS): Western and Mid-
Western Regions, in middle mountain (hill) regions. 

Estimated ADB Financing: $30,000,000 

Brief Description: Implementation Period: 2014-2019 

 
The Project will complement ongoing efforts of the Government of Nepal to increase household income and 
food security of small and marginal farmers by increasing agriculture production and improving 
sustainability of existing small and medium-size irrigation schemes, both farmer- and agency-managed, 
suffering from low productivity and high poverty incidence. 
 
The Project will (i) provide improved means for water user association empowerment, irrigation facilities, 
and agriculture extension for improved irrigated agriculture practices; and (ii) strengthen institutions for 
more responsive participatory irrigation management service delivery and sustained impacts. 
 

Climate Change Classification: (ADB PCS: Adaptation) 

 
SUMMARY of CLIMATE RISK SCREENING 

 

A. Projected changes 
 
Introduction. Rapid changes in altitude and aspect create a wide range of climatic conditions in Nepal. As 
a consequence, within a span of less than 200 km Nepal encounters almost all types of climates, 
subtropical to alpine/arctic. The temperature in Nepal varies mainly with topographic variations along south-
north direction. Eighty percent of the precipitation in Nepal comes in the form of summer monsoon rain and 
winter rains are more common in the western hills. The project will involve around 150 subprojects 
scattered over 4 of the 6 development regions. Nepal’s complex topography means that local variations in 
response to global warming, particularly precipitation, are likely to be large. 
 
A recent study

1
 used three Regional Climate Models (RMC), PRECIS, RegCM4 and WRF for downscaling 

of Global Circulation Models (GCMs) over Nepal. The future climate projections were downscaled for the 
period 2030 to 2060 (mid-21st century) with A1B and A2 scenarios. [resolution] Based on the analysis of 
the different model outputs, some basic understanding of future climate change conditions can be derived 
for Nepal. 
 
Mean maximum temperature: In general, all the model outputs show an increase in the annual and 
seasonal maximum temperature throughout the entire country. Among all the seasons, model outputs show 
that the maximum temperature will increase largely in the summer season (monsoon), while temperature 
will increase slightly during winter and autumn (post-monsoon). PRECIS, RegCM4 and WRF show similar 
results in annual analysis. The temperature will increase approximately 3°C according to most future 
projections. However, the signal is not robust if one considers the spatial distribution of the expected 
change in temperature. In particular, the spatial projection patterns from WRF deviate from the output from 

                                                
1
 Climate Data Digitization and Downscaling of Climate Change Projections in Nepal, Consultant’s Report prepared 

by the Asian Disaster Preparedness Center, Bangkok under ADB TA 7173: Strengthening Capacity for Managing 
Climate Change and the Environment. February 2013. 

http://adb.org/Documents/RRPs/?id=33209-014-3
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PRECIS and RegCM4. During the monsoon season, PRECIS and RegCM4 outputs for ECHAM05-A1B 
scenario show that the mean maximum temperature will increase across the entire country territory, 
especially in southern and northern parts, and WRF shows that the temperature will decrease in the 
northwest and increase in the east. During post-monsoon, model outputs show that mean maximum 
temperature will increase slightly in the central part of the country and decrease in both the lowest southern 
and northern regions. In winter time, the maximum temperature will increase in most areas throughout the 
country. Large increases of maximum temperature are projected to occur in the lower southern part and the 
northern high mountainous region. 
 
Mean minimum temperature: In general, all the model outputs project an increase in annual minimum 
temperature averaged over the entire country. The range of projected increase is wider compared to the 
maximum temperature, indicative of the range in uncertainty between the model projections. On average an 
increase in annual mean minimum temperature of 3°C ± 2.5°C may be anticipated. Similar to the results 
found for the mean maximum temperature, the signal in the spatial distribution of projected change is not 
robust between the different RCMs. 
 
Precipitation: Model outputs show that the average annual rainfall in the future period (2030-2060) in 
Nepal will increase slightly from the baseline observed rainfall, especially in western and northern high 
mountainous regions. The different RCMs forced by the different GCM outputs are very similar when 
addressing the expected change averaged over the entire country, an increase of about 20 mm/year. 
However, the spatial distribution of change is not consistent over the season, neither consistent between 
the different RCMs. Where PRECIS and RegCM4 output show pockets of increased and decreased 
precipitation for each season, the WRF exhibits no decrease, only no change or increase in precipitation for 
all seasons. 
 
Impact of future climatology: Based on the analysis of future climate conditions in temperature and 
precipitation from different model outputs, it can be concluded that large areas of Nepal will experience an 
increase in temperature in most of the seasons, especially during monsoon seasons. The degree of 
temperature change varies among regions of different topography; the northern high mountainous region 
will experience a large increase in temperature according to all PRECIS, RegCM4 and WRF model 
projections. This will lead to a greater possibility of glacier melting in the high mountainous region of Nepal; 
with the predicted increase of rainfall in this season, attention needs to be drawn to the frequency and 
severity of flood disasters in future. For precipitation, all RCMs show a slight increase in the western and 
northwestern high mountainous regions. 
 
However, models do not agree, and this means a high degree of uncertainty. The non-robustness of the 
future climate signal complicates impact assessments as they should consider the full, or the most 
plausible, range of projected information. Uncertainty, especially in the hills/mountains given the topography 
and resolution of the models, should be considered as a principal climate risk. Irrigation is a way to address 
this uncertainty as it provides the means to control and use some of the natural stream flows (runoff) to 
compensate changes in rainfall and temperature (crop water requirement). 
 

Temperature (
o
C)
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From: 14.4 
To:     17.3 

Precipitation (mm)
3
 

From: 1,362 
To:     1,434 

Sea Level Rise (masl): 
Not applicable in 
proposed project 

Others: 

B. Climate Risks  

1. Flood Y Climate induced risks to water resources in Nepal include: flooding 
and landslides as well as greater unreliability to dry season flows 
that poses potentially serious risks to water supplies and irrigation 
during the lean season. 
 
Specific risks will differ at the various locations covered by the 

2. Landslides from precipitation Y 

3. Drought Y 

4. others Y 
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project. In any case, compared with rainfed or poorly irrigated crops, 
effective small and medium size irrigation schemes provide a way to 
control irrigation water, introduce new crops and adapt to increase or 
decrease of rainfall or temperature. 
 
Risks are discussed in more detail below. 

Floods: Floods can occur during the monsoon season. In the Terai, floods can damage crops, but the 
irrigation infrastructure is not normally affected. Floods can affect the headworks, so they have to de 
designed to pass design peak flows without damage. The drainage ditches built by the project on larger 
schemes help alleviate the effect and duration of floods.  
 
Landslides. In the hills, landslide can destroy part of the canals running along hill slopes. To mitigate this, 
the project will design side slopes (“cut”) for stability and, where this is not possible or too expensive, build 
buried pipes instead of canals, thus reducing or eliminating possible damages from landslide. When 
landslide damages do occur, the concerned WUA will use some of its own emergency maintenance funds 
and/or mobilize workers from among its members to carry out the necessary works and, for major damages, 
also request emergency assistance from the government. 
 
Precipitation decrease or increase. The subprojects are designed to provide benefits over a period of 
around 25 tears, so in general only limited precipitation decreases or increases are expected over this 
relatively short time span. If localized decrease or increase in precipitation does occur, irrigation is an 
effective way to address this uncertainty, as mentioned above, as it provides the means to control and use 
some of the natural stream flows (runoff) to compensate changes in rainfall. Rainfall also influences runoff 
but, as a subproject only extract a small portion of the stream flow, small changes in stream flow do not 
pose a risk to the subproject. 
 
Solar radiations. Agricultural yields can be affected, and rate of photosynthesis (and therefore growing 
season) are proportional to solar radiation. Over the expected 25-year lifespan of the subproject, significant 
solar radiation changes are unlikely and, if they do occur, the improved water control provided by the 
irrigation systems will allow adjustments in crop types and planting dates. 
 
Temperature increase. If the temperature increases significantly during the project lifetime, the improved 
water control provided by the irrigation systems will allow adjustments in crop types and planting dates. 
 

C. Recommendations 

Activities: 
1.  Improved agricultural water management to 

reduce vulnerability to climate variability 
2. Use latest climate data for individual 

subproject design 
 
 
 

Requirements for TOR: 
1.  Upgrade and modernize irrigation systems, 

management and in-field technologies 
2. Capacity building of water users in efficient land and 

water management 
3. Use latest climate data for design (LocClim and 

CropWat FAO software)  
 

Risk Classification: (Low, Medium and High Risk) – High for the sector, low for the project (given its specifc 
features) 

 
DUE DILIGENCE 
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Activities: 
1. Review of Climate Data Digitization and Downscaling of Climate Change Projections in Nepal, 

Consultant’s Report prepared by the Asian Disaster Preparedness Center, Bangkok under ADB TA 
7173: Strengthening Capacity for Managing Climate Change and the Environment. February 2013.  

 
2. Review of UNDP Climate Change Country Profiles, Nepal, Feb. 2012 

(http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/) 
 

3. Climate risk screening using the Aware for Projects tool developed by Acclimatise and tailored for 
ADB projects. The screening is done based on a geographic data set compiled from the latest 
scientific information on current climate and related hazards together with projected changes for the 
future. These data were combined with the project’s sensitivities to climate variables, returning 
information on the current and potential future risks that could influence its design and planning.   

 
PROJECT DESIGN CHANGE OR ADAPTATION RESPONSE 

 

 
The Project will (i) provide improved means for water user association empowerment, irrigation facilities, 
and agriculture extension for improved irrigated agriculture practices; and (ii) strengthen institutions for 
more responsive participatory irrigation management service delivery and sustained impacts and for 
efficient land and water management practices. 
 
The activities at subproject level will comprise (i) participatory planning, beneficiary mobilization and 
institutional strengthening, (ii) improvements to irrigation and associated infrastructure, (iii) agriculture and 
social development support; and (iv) irrigation management transfer support.  
 
Implementation procedure for effective sequencing of these activities comprises (i) information campaign; 
(ii) subproject screening/identification survey; (iii) preparation of subproject preparation report (SPPR); (iv) 
farmer mobilization to register, elect and institutionalize WUA committees; (v) signing of memorandum of 
agreement (MOA) between WUA and IA; (vi) preparation of detailed design; (vii) preparation and 
implementation of safeguard and GESI plan; (viii) procurement of work and implementation; (ix) agriculture 
development and extension support; (x) irrigation management transfer support; (xi) O&M and on-farm 
water management support; and (xi) managing and monitoring the activities. 
 
Climate change adaptation response involves measures taken during some of the above activities, 
including infrastructure design (headworks, canals), crops and cropping patterns selection and operation 
and maintenance plans and execution. 
 

 

http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/

