
Priority River Basins Flood Risk Management Project (RRP NEP 52195) 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 

Project Title: Priority River Basin Flood Risk Management Project  

Project Cost: $63.0 million 

Location: Terai Region of Nepal  

Sector: 
 

Agriculture, Natural Resources and Rural Development (Rural flood 
protection) 

Theme: 
 
 

Environmentally sustainable growth (ESG) – Disaster risk management. 
Inclusive economic growth (IEG) – Pillar 2: Access to economic opportunities, 
including jobs, made more inclusive  

Brief Description: 
 

The Asian Development Bank (ADB) is supporting the Government of Nepal, 
through the Ministry of Energy, Water Resources and Irrigation (MEWRI), in 
preparing and implementing the project in the Terai Region in southern Nepal. 

The project will invest in: (i) hydraulic structures that contain severe floods 
largely within river channels and provide ‘river training’; (ii) a flood forecasting 
and early warning system (FFEWS) capable of alerting people in the basin to 
a pending flood; and (iii) training of people and local government officials in 
community-based disaster risk management (CBDRM) so that people can 
prevent and prepare for floods in advance and minimize flood-related losses. 

Using Aware tool, the project components are found to be highly at risk to 
precipitation increase, flood and precipitation- and earthquake- induced 
landslides. It is necessary for the project to take the necessary steps to make 
the investments resilient to changing climate and weather conditions in the 
area through appropriate structural designs, warning systems, and capacity 
building at the institutional and community levels”. 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 

Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

Ordinary capital resources (concessional loan) 40.0 4.9 0 

Special Funds resources (ADF grant) 10.0 2.1 0 

ADF = Asian Development Fund. 
Source: Asian Development Bank estimates. 

http://www.adb.org/documents/rrps/?id=52195-001-3


2 

III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
 

A. Sensitivity of Project Component(s) to Climate or Weather Conditions and the Sea Level 
The main climate risk to the project (both currently and into the future) is extreme precipitation and 
associated flooding. 

Components of the project that are important to its success but also potentially impacted by current and 
future climate variability and change are: 

• the existing (and proposed) hydraulic structures that are intended to contain severe floods 
within river channels and to provide ‘river training’; and 

• the FFEWS. 

The impacts of climate variability and change on the third component of the project (i.e. the training of 
people and local government officials in CBDRM) are likely to be minimal. This makes CBDRM a low 
regret (or win-win), and therefore high priority, component of the project investment. 
 

B. Climate Risk Screening 
The Aware climate risk screening tool suggests that: 

• This project is located in a region which has experienced recurring major flood events in the 
recent past (between 1985 and 2010 there has been more than one significant, large-scale 
flood event in the region).  

• Climate change is projected to increase the frequency and intensity of flood events in this 
region (due to climate change impacts on the location, frequency, and magnitude of extreme 
precipitation events). 

• Existing engineering designs need to adequately take into consideration existing flood risks 
as well as the projected increases to flood risk associated with climate change. 

 

Climate Risk Classification: High 

C. Climate Risk and Adaptation Assessment (CRA) 
This study applies ADB’s existing guidance for CRAs (as detailed in Wilby, 2017: Strengthening ADB 
business processes, project level guidance and operational frameworks for climate resilient investments. 
Report to ADB). 

Data and modelling results for the CRA was obtained from the following key documents1: 

• Package 3: Flood Hazard Mapping and Preliminary Preparation of Flood Risk Management 
Projects – Final Report (by Lahmeyer International, May 2016); 

• Package 7: River Hydrology Assessments for: (i) Mohana Khutiya basin; (ii) Mawa Ratuwa 
basin; (iii) West Rapti basin; (iv) Lakhandei basin; (v) East Rapti basin; (vi) Bakraha basin 
Mott MacDonald (by Mott MacDonald, January 2019); and 

• Feasibility Reports for: (i) Mohana Khutiya basin; (ii) Mawa Ratuwa basin; (iii) West Rapti 
basin; (iv) Lakhandei basin; (v) East Rapti basin; (vi) Bakraha basin (by Mott MacDonald, 
February 2019). 

Key climate risks are: 

• Precipitation increase: may lead to increased seasonal runoff and therefore erosion and 
siltation of watercourses, reservoirs, and flooding and precipitation induced landslide events. 

• Flood: climate change is projected to increase the frequency and intensity of flood events 
and existing engineering designs may not take into consideration the risks associated with 
this. 

 
1 ADB. 2012. Report and Recommendation of the President to the Board of Directors: Proposed Grant Nepal: Water 

Resources Project Preparatory Facility. Manila 



3 

• Landslide: the project is located in a region which has experienced frequent precipitation 
(and earthquake) induced landslide events. The slope, lithology, geology, soil, vegetation and 
land use in this region suggest that landslides will continue to be a problem in the future. 
Existing design standards may not take into consideration the impact of climate change on 
landslide risk. 

The structural adaptation options the project will invest in are hydraulic structures that will contain severe 
floods largely within river channels and provide ‘river training’. Key hydraulic structures include: 

(i) Land embankments to better control streams and prevent flooding of land adjacent to a river. 
Some of these land embankments will be bio-engineered (i.e. planted with flora that can 
prevent soil erosion along the embankment). It should also be noted that embankments can 
be increased in height if worst case climate scenarios (e.g. those projected under RCP8.5) 
are realized.  

(ii) Solid spurs, which are structures made to project flow from a riverbank into a stream or river 
with the aim of deflecting the flow away from the side of the river on which the spur is built. 

The non-structural adaptation options the project will invest in are (i) a FFEWS capable of alerting people 
in the basin to a pending flood and (ii) training of people and local government officials in CBDRM so that 
people can prevent and prepare for floods in advance and minimize flood-related losses.  
 

D. Climate Risk Screening Tool and/or Procedure Used 
The preliminary climate risk screening was done using Aware. 
 
The project is a Type 2 (climate or adaptation programming) project because the main purpose of the 
investment is to better manage flood risk. Type 2 projects require a more detailed CRA, formerly known 
as a Climate Risk and Vulnerability Assessment (CRVA), and a focus on assessing the costs and benefits 
of risk reduction and the adaptation actions introduced by the project under current and future climate 
conditions. The procedure followed to conduct the more detailed CRA was as per that detailed in Wilby 
(2017).a 
 
a  Wilby, R (2017). Strengthening ADB business processes, project level guidance and operational frameworks for 

climate resilient investments. Report to ADB. 
Source: Asian Development Bank. 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

 

Adaptation Activity Target Climate Risk 
Estimated 

Adaptation Costs 
($ million) 

Adaptation Finance Justification 

Increase embankment 
height 

Increased frequency 
or magnitude of 
extreme precipitation 
events. 
 
Increased frequency 
or magnitude of 
flooding. 

4.9 Land embankments to better 
control streams and prevent 
flooding of land adjacent to a river. 
Adaptation cost based on 
incremental cost of increasing 
embankment heights (by an 
average of 5%) to allow for 
increased water levels with climate 
change. 
 

Flood forecasting and 
early warning system 
(FFEWS) 

Increased frequency 
or magnitude of 
extreme precipitation 
events. 
 
Increased frequency 

1.4 FFEWS capable of alerting people 
in the basin to a pending flood. The 
FFEWS includes weather 
forecasts, flood models for various 
intensities of rainfall, inundation 
levels, actual rainfall and a 
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Adaptation Activity Target Climate Risk 
Estimated 

Adaptation Costs 
($ million) 

Adaptation Finance Justification 

or magnitude of 
flooding. 

messaging system to provide 
warnings and real-time information 
to officials and the general 
community. Based on the 
incremental cost needed for 
alerting additional people in the 
flood area. 
 

Community-based 
disaster risk 
management 
(CBDRM) 

Increased frequency 
or magnitude of 
extreme precipitation 
events. 
 
Increased frequency 
or magnitude of 
flooding 

0.6 The impacts of climate variability 
and change on the training of 
people and local government 
officials in CBDRM are likely to be 
minimal. This makes CBDRM a 
low regret (or win-win), adaptation 
measure, and therefore high 
priority, component of the project 
investment. 
 

Monitor adaptation 
activities, 
embankments can be 
increased/modified 
with changing 
conditions  

Increased frequency 
or magnitude of 
extreme precipitation 
events. 
 
Increased frequency 
or magnitude of 
flooding 

0.1 The modelling, including the Cost 
Benefit Analysis, conducted in this 
study was based on climate 
change projections under an 
RCP4.5 scenario. The choice of 
RCP4.5 was a pragmatic approach 
but modelling, risk assessment, 
and economic feasibility of 
adaptation options under RCP8.5 
(or some other climate scenarios 
that are, or become, plausible) 
may need to be considered in the 
future. 
 

 Total 7.0  
Source: Asian Development Bank. 
 

 


