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1 BACKG ROUN D
1.1

The Technical Assistance project

The ADB funded Mainstreaming Climate Change Risk Management in Development project began in
March 2012 with MoSTE as the Executing Agency. The lead consultants ICEM - International Centre
for Environment Management and local partners METCON Consultants and APTEC Consultancy were
contracted in June 2012. The   project   aims   to   safeguard   the   government’s   infrastructure  
development projects, policies and programs against the impacts of climate change. The project has
three outputs:
Output 1: climate  change  risks  are  integrated  into  Nepal’s  development  planning  and  
implementation of development projects,
Output 2: knowledge management tools for climate change are developed and applied, and
Output 3: outputs and lessons from the SPCR and other adaptation programs are managed
for  results  and  incorporated  into  Nepal’s  climate  change  programming.  
Output 1 is the main focus of the project and involves case study climate change vulnerability
assessments and adaptation planning at eight case study districts, up scaling the lessons learned to
revise sector manuals and standards; training and sharing knowledge on climate change risk
management, reviewing sector policies, developing a data support infrastructure for the
implementation of climate change risk management, preparing detailed concept notes for climate
change related projects, and establishing an overall climate change risk management system.
Output 1 focuses on a number of infrastructure development sectors involving the following
agencies - Department of Water Supply and Sewerage, Department of Roads, Department of Urban
Development and Building Construction, Department of Irrigation, Department of Water-Induced
Disaster Prevention, Ministry of Federal Affairs and Local Development, Department of Local
Infrastructure Development and Agricultural Roads and the servicing agency within MoSTE, the
Department of Hydrology and Meteorology. The project works through a core group of sector
specialists from those agencies supported by a strong national expert team with international
specialist inputs.
A key component of Output 1 is assessment of the vulnerability of sector infrastructure in case study
districts across Nepal. A week long working session was held in Chitwan District to develop and
refine the climate change vulnerability assessment methodology and tools to be applied to sector
infrastructure and, following comprehensive testing and shaping, to be adopted across government
as a vulnerability assessment and adaptation planning method for integrating climate change in
infrastructure development.
1.2

Chitwan working session objectives

The purpose of the workshop was to create understanding of the international experience of climate
change impacts and adaptation solutions in the focus infrastructure sectors and to refine a Nepal
specific climate change vulnerability assessment methodology through an initial application of the
method in Chitwan district.
The specific objectives of the workshop were:
To increase the core  group’s understanding of climate change threats to focus sectors and
adaptation opportunities through review of international experience.
To develop a Nepal specific climate change vulnerability assessment and adaptation
planning methodology.
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To test and refine the methodology using infrastructure development in Chitwan district as
an example.
1.3

Working session agenda

The workshop ran from 7-13th February 2013 at the Maruni Sanctuary Lodge in Chitwan District. The
agenda was developed to introduce the team to the vulnerability assessment methodology to be
used in the TA and to run through the vulnerability assessment process including presentations on
central level institutional analysis, introduction to Chitwan district sector issues and field visits to
district sector infrastructure. Running through each component of the methodology with real
examples from Chitwan meant that the core group could apply and refine the process whilst gaining
on the job experience in its application.
The following table summarises the working session agenda. The full detailed agenda is provided in
Annex A.
Day
Thursday 7th February

Session description
Arrival and introductions

Friday 8th February

Introduction to project methodology
International review of sector vulnerabilities

Saturday 9th February

Introduction to climate change vulnerability and adaptation
planning method
Sector institutional analysis

Sunday 10th February

Introduction to Chitwan District
Chitwan climate threat and sector profiles
Field trip to strategic sector infrastructure and infrastructure
impacted by past events
Initial application of climate change vulnerability and
adaptation planning method
Groups report back on application of the methodology
Program wrap up
Return to Kathmandu

Monday 11th February
Tuesday 12th February

Wednesday 13th February

1.4

Working session attendance

The working session participants included TA team members, central level government counterparts
and district engineers from the key sector agencies. A full participant list is provided in Annex B
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2 P ROCE ED IN GS
The full presentations by TA and government counterparts have been compiled and are provided as
a separate document. A summary of the key points for each session is provided in the section below.
2.1

Day 1: Arrival and introductions

Introductions and workshop agenda
Dr Mohan Wagley, TA Team Leader
Dr Jeremy Carew-Reid, TA Climate change vulnerability impacts and adaptation specialist
The working session started with a welcome and introduction of participants by the Team Leader Dr
Wagley. Dr Carew Reid, the TA climate change vulnerability impacts and adaptation specialist, then
gave an overall description of the workshop design. Basic objectives of the workshop were also
introduced. He emphasised that integrating vulnerability assessment into existing development
planning tools of government is essential to the success of the TA - especially integration within the
environmental assessment system.
Plenary discussions
The following points were noted during general discussions within the group:
Nepal needs to prepare itself to seek and receive climate change funds. This project and the
core group will have a key role in helping government define appropriate investment
projects.
Coordination of government sectors at local levels is a key challenge for consistent and
integrated adaptation to climate change – the project needs to help define coordination
mechanisms and processes.
Translating the policies and guidance developed through the project at district level should
be the ultimate aim of adaptation planning.
The  relationship  of  the  project’s  infrastructure  focus  to  the  LAPA  process  needs  to  be  
understood – so that it is seen to build on and be consistent with the various LAPA methods
and tools . It was agreed that the LAPA documents will be carefully reviewed so that linkages
and consistencies could be ensured as the infrastructure methodology is developed.
This  project  is  focusing  on  developing  a  “SAPA”process  – i.e. methods and guidance for
integrating climate change in infrastructure sectors.
There are examples in Nepal where adaptation practices have been successfully undertaken
which could be replicated into other districts- for example in Dolakha for GLOFs. This project
will assess and record these in each district and for each of the focus infrastructure sectors.
This  work  would  take  the  form  of  an  “adaptation  audit” and would lay the foundation for the
adaptation options to be considered in each sector later in the project.
2.2

Day 2: Review of sector vulnerabilities

Welcome and introduction to the Strategic Program for Climate Resilience
Mr Akhanda Sharma, NPD, MoSTE
The second day session started with an overall process and update on PPCR/SPCR by Mr Sharma, TA
NPM.   Mr   Sharma’s   presentation   mainly   focused   on the overall guiding principle of the PPCR, its
processes, summary of SPCR and detailed introduction to Component 3 of SPCR. The presentation
3
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illustrated the institutional arrangement and the progress so far and outlined the objectives of the
working session.
Plenary discussions
The importance of involving the National Planning Commission (NPC) in the PPCR process
was emphasised. . MoSTE pointed out that the NPC is a member of the project steering
committee and of the various other climate change consultative and decision making
committees which have been established by government. It was agreed that the NPC should
be invited to participate in the core group so it is engaged in the project on a more
operational level.
Component 3 will develop project proposals as one of its activities but NAPA has also
prepared proposals. The proposals that will be prepared as part of the TA will need to
complement the NAPA proposals rather than duplicate them.
Review of irrigation sector vulnerabilities and adaptation planning
Anthony Key, TA irrigation engineer
Mr Anthony Key presented some international experiences related to irrigation and agricultural
production, climate change impacts on crop production and past adaptation responses to extremes
in the irrigation sector. He defined past trends and drivers in irrigation development with examples
from around the globe. He identified key climate threats to irrigation, and gave examples of
vulnerabilities and implications for the environment. He mentioned that water resources
management and variability of water supply is the major issue related to the irrigation sector.
Drought conditions reduce the effectiveness of irrigation systems and can cause long term damage
to infrastructure and losses in crop production. Similarly, flooding causes direct destruction of
infrastructure and sedimentation within irrigation systems. The core group needs to address these
issues through the vulnerability assessment process and in the climate change adaptation planning
for the irrigation sector.
Plenary discussions
During discussion, the following chart was developed to help document the climate
vulnerabilities and current adaptation responses in the irrigation sector. The table would be
useful tool for other sectors to fill out as part of the vulnerability assessment process.
Climate change
threats
Flood

Drought

Impacts

Adaptation responses

Destruction of
infrastructure
Loss of function

Methods to reduce sediments

Loss of functions
Loss of water
sources

More effective management
of water sources
More efficient use of water
Multiple uses

The core group concluded that it is essential to revisit the existing irrigation policies and guidance to
ensure climate change vulnerability and adaptation planning is incorporated as a priority.
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Review of road and bridge sector vulnerabilities and adaptation planning
Bleddyn Griffith, TA roads and bridge engineer
Bleddyn Griffith compared the different roles that the central government and local government
plays in managing road networks both in the UK and Nepal and the gaps and issues in Nepal. Mr
Griffith presented the findings of a recent review of the impacts and adaptation for climate change
in the transport sector in England. Many of the impacts and adaptation identified will be applicable
for Nepal. The key findings of the UK Engineering, Infrastructure & Climate Change Adaptation Study
of relevance to Nepal are:
Transport investment is subject to cost-benefit appraisal formulae that do not recognise
climate change issues
Uncertainty in climate change projections is a barrier to change within the sector
Climate change events likely to affect the transport sector are already experienced
elsewhere in the world – so lessons can be learned
Risk Assessment is inadequate at present – ie does not address projected climate changes
Limited resources will require decisions to be made regarding the allocation of funds to
various parts of the roads network which are most vulnerable and of strategic importance
Allocation of resources to different parts of the country is difficult because there is no record
of where the effects of climate change will be most severe
Existing design standards are not adequate to cope with climate change
Existing construction methods may be adversely affected by climate change
Routine maintenance processes do not allow for the effects of climate change
Climate Change will increase the damage to roads and make the elimination of the
maintenance backlog more difficult
The effects of climate change induced events may be made more severe if coincident or
cascade events take place – which past experience has shown to be likely
Climate  Change  may  have  an  effect  on  “soft  issues”  such  as  the  movement  of  people  from  
areas of risk or reduce the number of tourists
There is no co-ordination of the various adaptation investments, research and other
activities
Mr Griffith finished by providing an example of the importance of hiring a good road construction
contractors in Nepal – and how proper construction and maintenance of the road is essential for
building resilience to climate change hazards. A   road’s   vulnerability   is   determined   by   its   weakest  
points – it is very difficult and expensive to rehabilitate poor construction.
Plenary discussions
It is important for this project to focus on roads and bridges of national strategic importance.
Decisions related to rural road construction and monitoring should be made at district level
not in Kathmandu by the national road authorities.
The concept of road user groups is valuable in the construction and maintenance of local
roads for climate change resilience.
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Review of WATSAN sector vulnerabilities and adaptation planning
Madhav Shrestha, TA national rural WATSAN engineer
Mr Shrestha presented on how climate change can affect different stages of water supply and
sewerage operations. There are climate change vulnerabilities and adaptation entry points at the (i)
source, (ii) storage, (iii) treatment and (iv) distribution stages of the water distribution system. Those
stages in the water supply system provide a useful framework for the sector vulnerability
assessment and adaptation planning process to be conducted through the project.
Review of water resource engineering sector vulnerabilities and adaptation planning
Robert van der Weert, TA water resources engineer
Mr Van der Weert presented a flood characterisation system that can be use to define and describe
floods and their causes. This classification system and the linked causes and associated
vulnerabilities could be a valuable guidance for the Department of Water-Induced Disaster
Prevention. He outlined the potential impacts of climate change on floods and provided examples of
floods and their impacts from different parts of the world. He also showed how changes in
precipitation patterns can affects the flood intensity and how changes in design parameters can
therefore be used as an entry point to mainstreaming climate change. He emphasised the
importance of considering projected drought conditions with climate change as well as the more
intensive and regular flooding.
Review of GLOF vulnerabilities and adaptation planning
Rijan Kayastha, TA water resources specialist
Mr  Kayastha  defined  ‘glacial  lakes’  and  their types, and described how glacial lakes are formed. He
mentioned that GLOFs came to attention in Nepal after 1985 when the Tsho Glacial lake outburst
took place. He outlined the extent of glacial lakes in Nepal – over 1400 glacial lakes exist – and
identified the districts most vulnerable to GLOFs. Mr Kayastha underlined the need for action on
GLOFs by detailing 15 GLOFs that have been recorded in Nepal.
Mr Kayastha gave an summary of  some  of  the  adaptation  practices  in  Nepal’s  glacial  lakes including
siphons, open channel excavating and early warning systems. For example the early warning systems
set up for Tsho Rolpa, and several other glacial lakes. Mr Kayastha finished by presenting the results
of a 2009 study on three glacial lakes which assessed their vulnerability, likely impacts of GLOFs and
options for adaptation.
Plenary discussions
Lowering the level of glacial lakes as an adaptation practice to reduce the risk of glacial
outburst and the associated challenges were discussed.
The risk of earthquakes at the glacial lake is not considered in Nepal.
The cost of shifting downstream communities vulnerable to GLOFs should be considered as
an adaptation option.
The participants wanted to develop further understanding  on  ‘piping’  in  the  glacial  lakes  as  a
potential adaptation practice.
The project will develop climate change guidance for GLOFs for the Department of WaterInduced Disaster Prevention – drawing from the good past analysis which has been
completed by UNDP and ICIMOD for example.
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Review of sand mining vulnerabilities and adaptation planning
Hari Shrestha, TA water resources specialist
Mr Shrestha outlined the important role of sand mining for the Nepal construction industry, building
industry, real-estate business, and national economy through export trade with India, including as a
district and VDC level revenue source. He emphasised the important role of DDCs in the existing
approval process for sandmining and the deficiencies of the current process – for example lack of
resources for DDCs to undertake monitoring and to ensure that agreed environmental management
plans were being implemented. He outlined the potential impacts from sand mining including
landslides, floods, riverbank collapse and riverbed subsidence. He also pointed out that, in some
circumstances, sand and gravel mining can be viewed as an appropriate adaptation response in river
training and management to reduce potential impacts on other key infrastructure such as roads,
bridges and settlements.
Mr Shrestha outlined the potential vulnerability of sand mining to climate change including increases
in rainfall intensity leading to increased debris flow, increasing frequency of flash floods and
increasing length of droughts allowing for more mining. Existing adaptation responses include
banning the export of sand, gravel and stones, restrictions on where mining can occur, provision of
IEE and EIA and monitoring of mine operations by DDC, local residents and competitors.
Plenary discussions
District level maps are needed to identify where mining can and cannot take place taking
into account climate change vulnerabilities and the potential effects on other infrastructure
The project needs to identify where and in what situations mining could be a good overall
adaptation response to reduce the build up of deposition in strategic locations.
The project should consider mining on slopes as well as in rivers – mining on slopes is both
vulnerable to climate changes and also can increase vulnerabilities in the affected areas.
Despite the fact the use of excavation machinery is not allowed, it is often used at night time
when monitoring does not occur.
2.3

Day 3: Project methodology, climate threats and institutional analyses

Introduction to Climate Change vulnerability and adaptation planning method
Jeremy Carew-Reid, TA climate change vulnerability impacts and adaptation specialist
Dr Carew-Reid outlined the vulnerability assessment and adaptation planning methodology to be
used in the TA. The process has three stages (Figure 1) including: i) vulnerability assessment; ii)
adaptation planning; and iii) adaptation implementation. The working session was focussed on
refining the methodology for the first phase - the climate change vulnerability assessment (Figure 2).
He used examples from the lower Mekong river basin to illustrate the methodology and reiterated
that the method needs to be shaped and refined to fit the Nepal context. Dr Carew-Reid finished by
highlighting   the   importance   of   recognising   where   the   TA   sits   within   the   government   of   Nepal’s  
response to climate change. The TA has to make sure that it works within the NAPA and
compliments the LAPA framework.
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Assessing the
vulnerability of existing
and planned
infrastructure assets to
climate change

Defining adaptation
priorities and plans for
the most vulnerable
assets and areas

Implementing the
adaptation measures
and adjusting over
time based on
experience

Figure 1. Climate change vulnerability assessment and adaptation process

Vulnerability assessment

Each
sector and
area
defines its
asset
inventory
especially
strategic
assets

Each
sector and
area
expresses
climate
change in
terms
which are
relevant to
them

Documenting past
and existing
conditions/
experiences
and
projecting
future
threats

Assessing
the
potential
impacts of
the threats
on the
assets

Assessing the
capacity of
the asset,
management
agencies,
area,
communities
to recover
from the
impacts

Establishing
the level of
vulnerability
based on
impact and
adaptive
capacity

Figure 2. Climate change vulnerability assessment detail

Plenary discussions
It is important to recognise that in some cases robust scientific data may not be available. In
these cases we need to rely on expert judgement and on local communities for information.
As many of the core group members were not involved in the LAPA process, it will be
important to have a detailed briefing and interaction on the LAPA framework to ensure that
the  group’s  work  on  infrastructure  is  consistent. The current LAPA documentation does not
detail how the village level vulnerability assessments are done.
LAPAs take a holistic and area wide approach which addresses community concerns as well
as the impact of climate change on infrastructure sectors such as road and bridges at village
level
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The TA needs to develop SAPAs (Sector Adaptation Plans of Action for the target
infrastructure agencies).
The SAPA development process should be consistent with the existing tools and policies of
government. Along the course of designing the vulnerability assessment and adaptation plan
methodology for sector infrastructure, the group needs to check and recheck the
consistency of this issue.
The group will need to develop criteria to guide the selection of infrastructure assets for
vulnerability assessments and adaptation planning. Various levels of focus will be needed –
for example, the irrigation team will need to identify target schemes – and then the
infrastructure assets within them. The vulnerability assessment will need to be completed
at those two levels – one on the overall system and the other at individual asset level.
The core group is not going to implement adaptation options; however the group should
identify infrastructure assets within each sector that the government has planned and
budgeted within existing development plans. The possibilities for the core group to
recommend measures to adapt the design of those committed developments to projected
climate climate change should be explored. That way the project can influence and show
adaptation implementation during its life time.
Adaptation needs to be considered as an integrated package of responses, not just
engineering options – other adaptation actions linked to structural measures may include,
for example , bioengineering, traditional local adaptation strategies, social responses such as
relocation, land use planning, zoning and development controls and economic instruments.
Under Output 1 the TA will focus on structural and bio-engineering options for adaptation.
But needed linked adaptation options should also be identified.
Introduction to climate change threats
Tarek Ketelsen, Climate change results management specialist
Mr Ketelsen presented on the key concepts of climate change threat analysis in Nepal including
shifts in regular climate and extreme events. He then outlined the various climate change threats
which have already been identified as potentially relevant to each of the infrastructure sectors. He
highlighted the importance of the sector specialists interacting with the modelling specialists in DHM
to further define and refine the threat parameters required for the vulnerability assessments – the
goal is to talk the language of the sector specialists so that the information on projected threats is in
a form which is of practical use in sector vulnerability assessments and development planning.
Mr Ketelsen finished by providing a quick schematic overview of the modelling approach adopted for
the project and which will be the focus of capacity building in DHM.
Plenary discussions
Developing a common language between sector engineers and climate scientists in DHM is
essential.
The sector engineers need to work closely with DHM meteorologists and hydrologists to
identify relevant climate threats for their sector.
The TA team have identified some issues with the downscaled ADPC data and are currently
investigating the extent of the problems. The TA team will need to decide whether or not to
use the ADPC climate data as the basis for this project.
9
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There cannot be 100% perfect information on climate data as meteorological data stations
are still to be installed for full covering in the country. Also the use and maintenance of
current stations is variable which reflects underlying capacity problems within DHM.
Break out session: Institutional analysis of MoSTE, DOR, DOLIDAR, MFALD, DOI, DOLIDAR, DUDBC,
DWSS, DHM
TA sector specialists
The core group was divided into two sub groups so that detailed and focussed discussion could take
place on institutional analysis of the target national level sector agencies. The institutional analyses
were an important part of the baseline in the vulnerability assessment of the target infrastructure
agencies and their frameworks of policies, standards and guidance. Gap analysis and appropriate
entry points for adaptation were identified for each agency.
It was agreed that the international specialists would prepare short summaries of the relevant
institutional analyses for inclusion in the final sector reports.
2.4

Day 4: Chitwan district climate threat and s ector profiles

Chitwan district introduction
Mohan Wagley, TA Team Leader
Dr Wagley presented an overview of Chitwan district including a description of the physiography,
topography, soil and geology, vegetation, land use and economy. Dr Wagley made special mention
of the importance of Chitwan national park which is the most visited national park in Nepal. Dr
Wagley listed the reasons that Chitwan was identified as case study district for the TA including:
i.
ii.
iii.
iv.
v.
vi.

Representative of Siwalik and Middle Mountain physiographic zones
Representative of middle level of infrastructure development (no hydropower development
or international airport)
Representative of tropical to subtropical climatic zone
Good availability of past data/records
Ranked high vulnerability in NAPA
High past occurrence of floods (high ranking of deaths and houses destroyed)

Dr Wagley concluded by summarizing the key sector issues related to past extremes that have been
confirmed to occur in Chitwan. Most of the key sector issues occur in Chitwan. Chitwan was not
covered in the DWSS survey and protection of traditional water sources and DUDBC rainwater
harvesting program. Also, DWIDP GLOFs are not an issue in Chitwan.
Chitwan climate change
Tarek Ketelsen, Climate change results management expert
Mr Ketelsen presented on the past experiences of climate variability in Chitwan district and provided
an example of potential climate projections. Mr Ketelsen first presented on past experiences of
landslides and floods in the district. Flood is the primary cause of damage in the district – more than
landslide, drought and storms. Mr Ketelsen then presented an example of the climate change
“menu”  of  data that could be prepared by the modelling team for discussion with sector specialists.
Given uncertainties relating to the ADPC data, for the purposes of the vulnerability assessment
exercise, it was decided to base the climate change projections on historical trends for Chitwan.
10
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Irrigation in Chitwan district
Ashish Khanal, DOI Focal Point
Ram Pandit, District DOI engineer
Mr Khanal presented on the key planned and existing irrigation works in Chitwan district. The first
irrigation works in the district were undertaken during the 1970s and the district now has three
major command areas – Narayani lift irrigation, Pratapur headworks and Mari command area. The
active water users group in the district has reported that water availability is decreasing.
Mr Pandit presented on the impacts of climate change on irrigation in the district focussing on the
Rapti River. The following effects have already been noticed in the Rapti River: high fluctuation of
average river flow and high sedimentation of the river bed leading to 3-5m bed rise in the past few
years.
Roads and bridges in Chitwan district
Santosh Bhattarai, TA roads and bridges engineer
Mr Bhattarai presented on the DoR and DoLIDAR presence in Chitwan and past extreme events that
has impacted the road and bridges sector. DoR has over 200km of strategic road network in the
district including 58 bridges. The rural road network includes 595 roads with a total length of over
2250km. The roads and bridges in the district are vulnerable to floods, landslides, debris flow and
river siltation. Existing adaptation works in the district include checkdams upstream protection
works, spurs and vegetation and terracing of slopes. Mr Bhattarai also introduced the Lothar Bridge
site where major siltation of the river has put a strategic bridge in danger of collapse.
Water supply and sewerage in Chitwan district
Madhav Shrestha, TA WATSAN engineer
Dr Shrestha presented on DWSS activities in Chitwan district and the impact of past extreme events
on the sector. 85.5% of the district has water supply and 100% of the district has sanitation
coverage. There are 321 water supply schemes in the district of which 98 are functioning well and
the remaining are not functioning well. Past impacts of extreme events in Chitwan include landslides
damaging infrastructure, water sources drying and heavy rain causing rises in tube well and toilet
levels.
Sand mining in Chitwan district
Hari Shrestha, TA water resources specialist
Mr Shrestha presented on the extent and nature of stone, gravel and sand (SGS) mining in Chitwan
district with examples taken from his three day field visit to the district. There are 10 registered sand
mines in the district but it is likely that there is more sand mines because many are not registered. In
2012/2013 sand mining revenue in the district reached close to six million NPRs. The quality of sand
found in the river banks of Chitwan is low, so the extraction is mostly stone and gravel for local
consumption. All stone and gravel from Chitwan is locally absorbed, not exported to India, mostly
due to the low quality. IEE provision has been applied to sand and gravel mining in Chitwan since
March 2011 but there is no monitoring of SGS mine operation and environmental management plan
11
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implementation because the DDC resources (funding, and human and technical resources) is
insufficient.
Increasing extreme events in Chitwan district is leading to increasing debris flow and debris deposits.
Debris deposit is leading to river bed aggradation, breaching of embankments, flooding of riparian
communities and river avulsion. Riverbed SGS mining can be used as an adaptation measure to
reduce the bed level of the river.
Urban areas in Chitwan district
Umesh Malla, Urban sector specialist
Mr Malla presented on the housing, building and urban development sector in Chitwan district. The
district has two municipalities – Bharatpur and Ratnanagar (formerly known as Tandi), and 36 VDCs.
In addition the district has a number of small towns/ market centres including Mugling, Ramnagar,
Bhandara, Rampur and Gitanaga. Mr Malla gave a short description of the key urban infrastructure
in the district including government buildings, urban roads, airports, bus parks, urban water supply,
sewerage and drainage and solid waste management facilities.
Mr Malla highlighted the major challenges for the sector in the district including poor design and
construction of buildings making them unsafe in extreme events, non-compliance to building codes,
increasing unplanned squatting in public and private lands and unmanaged land use practices. Past
extreme events impacting on the sector in the district include flood, landslides, droughts and forest
fires.
Gender integration into TA activities
Kathleen McLaughlin, TA development communications/ capacity building/ participation specialist
Mrs McLaughlin presented on how the TA will ensure gender and social inclusion in TA activities.
Gender and social inclusion will be integrated across all the TA outputs through increasing
participation of woman and disadvantaged groups, raising awareness of the impacts of climate
change on these groups and encouraging sector reform that explicitly considers the impacts of
climate change on these groups.
Description of Chitwan district field visits and field exercise
Mohan Wagley, TA Team Leader; Jeremy Carew-Reid, TA Climate change vulnerability impacts and
adaptation specialist; and Tarek Ketelsen, TA climate change results management specialist
The three team members introduced the field visit exercise including the sites to be visited and the
activities to be undertaken at each site. The sites included DWSS, DoLIDAR, DWIDP, DOR and DOI
sites that were strategically important or impacted by past events. The group summarised the
vulnerability assessment approach and introduced a vulnerability assessment field report sheet to
be completed by the group for each site.

12
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2.5

Day 5: Field trip to strategic sector infrastructure and infrastructure impacted
by past events

The group went on a series of field visits to infrastructure of strategic importance or infrastructure
impacted by past extreme events including:
Ratna Nagar groundwater supply scheme - DWSS
Ladari Bridge collapse – DoLIDAR and DoR
Lothar irrigation system - DOI
Lothar embankments - DWIDP
Jut Pani surface water supply scheme - DWSS
At each site, district officers made presentations followed by core group discussion with guidance
from the national and international TA team members. The aim of the field visits was to gather
information and arrive at expert judgements concerning each of the target infrastructure assets as
part of vulnerability assessments to be completed by the core group the next day.
Ratna Nagar groundwater supply scheme
At the Ratna Nagar groundwater supply scheme the group met with DWSS district technicians and
representatives of the water users and sanitation committee. The team heard that the deep tube
well system has been unable to keep up production levels. There was some discussion about
whether this is a matter of lowering groundwater levels or lack of resources for maintenance of the
pumps. It was noted that gathering of additional data such as ground water levels would be
important for undertaking a vulnerability assessment at the site. A key issue discussed was the
potential impacts of broader catchment wide issues such as forest loss and degradation, heavy
erosion and increased run off with potentially less infiltration to ground water. The core group
considered that these issues were relevant but concluded that further information gathering was
needed to make expert judgements on their relative importance.

Figure 3. Consulting with the water users and sanitation committee and division engineers
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Ladari Bridge
At the collapsed Ladari Bridge the group met with Madhav Upreti, DoLIDAR Divisional office,
Bharatpur, Chitwan. The group heard that the bridge had collapsed a number of years before due to
scouring of the riverbed around the bridge foundations. The bridge can be bypassed during the dry
season when the riverbed is dry but access is blocked for close to 14,000 people during the four
months of the monsoon. The group noted that there was bank protection works constructed
upstream and downstream of the bridge before the bridge collapse and could well have contributed
to increasing the velocity and concentration of flow around the bridge foundations. There are plans
to reconstruct the bridge and work is underway to rehabilitate and terrace the upstream watershed
so that water and debris flow might be controlled in future extreme rainfall and flooding events.
This project is funded by the Swiss. There is an important opportunity for the core group to
influence the design and operation of the new bridge and related bank stabilisation works. The TA
team needs to explore the status of the development project and the opportunity for the roads and
bridges team to provide guidance on design to improve resilience of the new structures .

Figure 4. Inspecting the collapsed Ladari Bridge

Lothar-Rapti irrigation scheme
At the Lothar-Rapti irrigation scheme the group met with Ram Bhadra Pandit, Divisional office,
Bharatpur, Chitwan and Samcha Tamarg, Vice Chair of the Rapti Irrigation Project. The scheme has a
command area of 600ha and includes a smaller intake from the Lothar River and a large intake just
from the East Rapti downstream of the confluence with the Lothar. Crops grown in the command
14
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area include: rice, wheat, corn, mustard, potato, vegetables and buckwheat. The group heard that
the district engineers and user groups are concerned with decreasing dry season flows and increases
in flash floods.

Figure 5. Lothar-Rapti irrigation scheme distribution system

Figure 6. Irrigation diversion from the Rapti River and distribution system
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Lothar embankment
At the Lothar embankments the group met with Amar Tamang, Chairman of the Farmer's
Committee. The group heard that the embankment was built to protect a nearby village from the
direct flow of Lothar River floodwaters. The group also discussed potential causes of the extreme
aggradation of the Lothar River.

Figure 7. Lothar embankment downstream of Lothar bridge

Jut Pani surface water supply scheme
At the Jut Pani surface water supply scheme the group met with Dhana Bahadur Praja, Technician in
the DWSS Divisional office, Bharatpur, Chitwan and representatives of the water users and
sanitation committee. The group heard that the surface water supply for the system has been
decreasing. The decreasing river water level is impacting on the efficiency in the system as it
fluctuates below the intake level. The group also heard that increasing frequency of flash floods is
causing damage to the system.
2.6

Day 6: Application of climate change vulnerability and adaptation planning
method

Back at the working session venue the core group was split into four teams each conducting a
comprehensive vulnerability assessment for a system or asset that the group had visited the day
before. The teams included (i) irrigation – Lothar irrigation system, (ii) roads and bridges – Ladari
bridge, (iii) water supply and sanitation – Ratna Nagar and Jut Pani water supply systems and (iv)
urban planning - Sauraha Market Town.
During the morning session each team was tasked to undertake the following:
Undertake a vulnerability assessment for their system or asset;
Take note of questions, comments and suggestions on the vulnerability assessment method;
and
Take note of intersectoral linkages and implications identified during the exercise.
In the afternoon session the teams presented their results to the plenary group.
16
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Sauraha Market Town
Umesh Malla, Meera Gyanwali, Akandha Sharma, Lochan Devkota and Jeremy Carew-Reid
The urban team assessed the threat of increase in precipitation, riverine flooding and extreme
localisted pooling/flooding on Sauraha Market Town. The town is particularly vulnerable due to its
location on the banks of the East Rapti River. Because of river bed rising from extreme deposition,
the town is now on a similar level to the adjacent river channel. It is benefiting from flood
protection works on the East Rapti River adjacent to the town but signs of seapage and weak points
in the dyke are a cause for concern. A detailed outline of the vulnerability assessment is provided in
Annex C. The market town was found to be highly vulnerable to projected increases in precipitation,
riverine flooding and extreme localised pooling/flooding. Due to its location adjacent to the East
Rapti River the town is particularly vulnerable to riverine flooding.
The urban team identified the following linkages with other sectors:
Consultation and involvement of the key infrastructure departments will be essential in the next
vulnerability assessment steps, especially:
DHM verifying and fine tuning the climate change threats – e.g. in understanding the height
of flood levels (will they overtop the dyke system) and in return periods. Also rainfall levels
in extreme rainfall events.
DOR and DOLIDAR because of the critical role roads in functioning of the market and
servicing activities.
DWSS for the critical water supply and draining infrastructure.
MOFALD is the institution responsible for development and management of the market
town (because not yet categorised as a municipality).
DWIDP – Because the market is so close to the river and the department constructed the
protection works (“adaptation  measure”)  it  needs  to  be  closely  involved  in  retrofitting  of  the
dyke for better functioning of drainage system
Consultation with the VDC and DDC and with Ratnagar municipality (for assisting in solid
waste management)
Due to the lack of a science evidence base/records we need to rely on sector expert
judgement and experience and community knowledge and consultation.
After working through the vulnerability assessment methodology the urban team had the following
comments and suggestions:
It is important to be precise in the threat the group is considering – e.g. storms, have to
identify the specific characteristics of storms.
In situations where the technical information is poor, we need to emphasis intersectoral
expert discussion and consultation (i.e. rely more on expert judgement and knowledge)
Similarly, local communities/user groups need to be consulted as an important source of
experience and knowledge.
The method highlights the importance of intersectoral coordination.
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Ladari Bridge
Santosh Bhattarai, Bleddyn Griffith, Ram Parajuli, Bikram Shrestha Zoowa, Narendra Khanal and
Simon Tilleard
The roads and bridge team used the example of the collapsed Ladari Bridge to perform a
vulnerability assessment for a new bridge in the same location. The collapsed bridge is a multiple
span slab culvert made of stone masonry pier and reinforced concrete deck slab. The team decided
that the only threat that had to be considered was flash floods. The team concluded that the existing
bridge was built with insufficient foundation depth – only 1.5m compared to the minimum standard
of 2.5m. The team found that the new bridge would be highly vulnerability to flash floods causing
scouring of the river bed leading to bridge collapse. A detailed outline of the vulnerability
assessment is provided in Annex C.
The roads and bridge team identified the following linkages with other sectors:
DHM for provision of data including prediction/forecasting of flash floods and early warning.
DWIDP for information on existing and planned river training works.
DoR for sharing of bridge design standards and specifications.
DSCWM for reduction of deforestation upstream.
MoFSC for consultation regards removal of trees at the construction site.
The team suggested that the terms used in the methodology need to be clearly defined. This will
make sure that the terms are used consistently across the sectors. The team particularly struggled
with the differentiation between the terms location, siting and aspect.
Pratabpur Irrigation Scheme
Robert van der Weert, Khagendra Bhattachan, Khem Raj Bista, Hari Shrestha, Binod Parajuli,
Kathleen McLaughlin and Tarek Ketelsen
The irrigation team assessed the threats of temperature increases, decreases in flow and increasing
flash floods on the Pratabpur Irrigation Scheme. The team concluded that the scheme was most
vulnerable to major increases in flash flooding that may cause avulsion of the river channel and
move the channel away from the scheme intake. The scheme was also found to be highly vulnerable
to reduced dry season flow which will reduce the dry season supply and increases in flash flooding
which would increase aggradation of the river bed and therefore increase the evacuation works
required each year to ensure dry season supply to the scheme.
The irrigation team identified the following cross-sectoral linkages:
DHM: Needs to coordinate provision of CC threat data so that there is the best scientific
evidence available.
Soil conservation and Forestry: Most of the climate change threats are consequences of
changes in upland hydrological response of the catchment (run off, soil erosion). Climate
change adaptation needs to take an integrated catchment approach.
Hydropower: Khulekhani hydropower is a major component of dry season flows and could
also elevate wet season flood levels. There needs to be coordination between the
hydropower and irrigation sectors during both dry and wet seasons.
Agriculture: Intensification of agriculture and competition from increasing water demands.
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Water Supply and Sewerage: Competing demand for ground water sources due to
increased variability in surface water supply.
DWIDP: Embankments may need upgrading or new embankments needed.
After trailing the vulnerability assessment methodology for the Pratabpur irrigation scheme the
team had the following comments on the methodology:
Common language: It is very difficult to separate exposure, sensitivity and impact. There
needs to be a common language and agreed definitions.
Scope: How do we set the scope of the infrastructure system or asset? Should the focus be
just on the immediate assets or on the broader context?
Data needs: Need to collect comprehensive baseline data if results of the assessment will be
specific and useful.
General vs Specific: There is a tendency to think about issues generally not specifically for a
particular site (e.g. irrigation in Chitwan not at the Lothar-Rapti site)
Who is the audience? Vulnerability and adaptation is broader than the TA sector mandate.
In practice how can we manage cross-sector responses?
Ratna Nagar and Jute Pani water supply systems
Madhav Shrestha , Thakur Pandit, Upendra Phuyal, Binod Shakya, Mohan Wagley, and Rocky Talcha
Bhade
The WATSAN team undertook vulnerability assessments for the Ratna Nagar groundwater supply
systems and the Jute Pani surface water supply system.
For the Ratna Nagar system the team considered climate change threats such as decrease in
precipitation leading to decrease in groundwater recharge, erratic precipitation in shorter duration
leading to less infiltration and drought decreasing the availability of water. The team found that the
system was very highly vulnerable due to the very high likelihood of the groundwater table lowering
around the pumping site.
For the Jute Pani surface water supply system the team assessed the impacts of increasing seasonal
variation of rainfall, decreasing river water level in dry season and increasing frequency of flash
floods and land slides. The team identified the most important impacts as being high debris flow at
the diversion site affecting the flow of water into the system, poor water quality in the water source
and impacts on the delivery efficiency. The team found the system to be of very high vulnerability.
The team identified the following linkages with other sectors:
Forestry
Protection of catchment area
Generation and sharing data on existing trends of deforestation, afforestation and land use
Research and technical support to promote plantation that would help promote soil
conservation and source protection
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Irrigation, groundwater, DWIDP and agriculture
Generation and sharing of data on absolute groundwater level and quality
Generation and sharing of data on groundwater abstraction systems and their trends and
potential impacts
Consultation with local bodies
Devise and promote strategies to support the local user committees for management of
WSS systems
Generate and support the collection and management of a database on demand of users for
water supply systems
Regulate and monitor sand mining.
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3 KEY RESULTS OF TH E W OR KING SESSION
By the end of the workshop the following results were achieved:
The  core  group’s understanding of climate change threats to focus sectors and sector
adaptation opportunities was increased through exposure to international experience.
The core group applied the vulnerability assessment methodology for four Chitwan district
assets/schemes.
The group refined the Nepal specific climate change vulnerability assessment and adaptation
planning methodology. This methodology will be written up in a vulnerability assessment
and adaptation planning guidance that will be distributed to the core group to be used for
sector vulnerability assessments in the district case studies.
The methodology – from vulnerability assessment to adaptation planning – will be
progressively developed as the core group works through the various stages based on the 8
district experiences.
An important revision of the methodology was (i) the fine tuning of the impact and
vulnerability assessment matrix, (ii) the introduction of baseline assessment checklists and
templates to guide the collection of comprehensive baseline information at the case study
districts and (iii) modifications to the terms used and guidance provided at each step in the
vulnerability assessment process.
Government counterparts enthusiastically participated in the working session and helped
refine the vulnerability assessment methodology to be used by the TA.
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Working session agenda
Mainstreaming climate change risk management in development
TA team and Core group working session 1
7 – 13 February 2013 at Maruni Sanctuary Lodge, Sauraha, Chitwan
th

Time

th

Presentation

Team members

th

Thursday 7 February
Arrival and introductions
09.00
Depart from Shaligram Apartments, Jawalakhel Rd,
Kathmandu
14.00 – 15.00
Arrive at Maruni Sanctuary Lodge and settle in
Afternoon tea
Session 1
15.30 – 17.30

Introductions, project introduction and logistics

Friday 8th February
Welcome from Chief District Officer and Local Development Officer
Introduction to project methodology
International review of sector vulnerabilities
Session 1
Initial introduction to project approach, process and
8.30 – 10.00
methodology

Mohan Wagley (Team Leader) and Jeremy Carew-Reid (CC specialist)

Mohan Wagley (Team Leader) and Jeremy Carew-Reid (CC specialist)

Morning tea
Session 2
10.15 – 12.00

1. International review of sector vulnerabilities - irrigation
2. International review of sector vulnerabilities - roads and
bridges

1. Anthony Key (irrigation)
2. Bleddyn Griffith (roads and bridges)

Lunch
Session 3
13.00 – 15.00

1. International review of sector vulnerabilities - WATSAN
2. International review of sector vulnerabilities - water
resource engineering

1. Madhav Shrestha (WATSAN)
2. Robert van der Weert (water resource engineering)

Afternoon tea
Session 4
15.30 – 17.30

1. International review of sector vulnerabilities – sand
mining

1. Hari Shrestha (sand mining)
2. Rijan Kayastha (GLOFs)
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Time

Presentation

2. International review of sector vulnerabilities - GLOFS
Saturday 9th February
Introduction to climate change vulnerability and adaptation planning method
Sector institutional analysis
Introduction to Chitwan District
Session 1
1. Introduction to the climate change vulnerability and
8.30 – 10.30
adaptation planning method
2. Introduction to climate change threat analysis

Team members

1. Jeremy Carew-Reid (CC specialist)
2. Tarek Ketelsen and Jorma Koponen

Morning tea
Session 2
10.45 – 12.00

1. Institutional analysis - MoSTE
2. Institutional analysis – DOR and DoLIDAR (roads)
3. Institutional analysis –MFALD

1. Narendra R. Khanal (MoSTE)
2. Batu Uprety (national frameworks for climate change
mainstreaming)
3. Santosh Bhattarai (DOR and DOLIDAR roads)
4. Hari Shrestha (MFALD)

Lunch
Session 3
13.00 – 15.00

1.
2.
3.
4.

Institutional analysis - DOI
Institutional analysis - DUDBC
Institutional analysis – DWSS
Institutional analysis - DHM

1.
2.
3.
4.

TBC (DOI)
Umesh Malla (DUDBC
Madhav Shrestha (DWSS)
Binod Shakya (DHM)

Afternoon tea
Session 4
15.30 – 17.30

1. Introduction to district vulnerability assessment exercise
2. Introduction to Chitwan district
Sunday 10th February
Chitwan climate threat and sector profiles
Session 1
Climate threats in Chitwan district

1. Jeremy Carew-Reid
2. Mohan Wagley (Team Leader)

Tarek Ketelsen and Binod Shakya

8.30 – 9.45
Morning tea
Session 2
10.00 – 12.00

1. Chitwan sector profiles –DOR
2. Chitwan sector profiles – DoLIDAR
3. Chitwan sector profiles –DOI

1. Santosh Bhattarai (DOR and DOLIDAR)
2. TBC (DOI)
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Time

Presentation

Team members

Lunch
Session 3
13.00 – 15.00

1. Chitwan sector profiles –sand mining
2. Chitwan sector profiles – DWSS
3. Chitwan sector profiles –DUDBC

15.00 – 17.00
Session 4
15.30 – 17.30

Afternoon tea

Review of field visit logistics

1. Hari Shrestha (MFALD)
2. Madhav Shrestha (WATSAN)
3. Umesh Malla (DUDBC)
Mohan Wagley (Team Leader) and Jeremy Carew-Reid (CC specialist)

Monday 11th February
Field trip to strategic sector infrastructure and infrastructure impacted by past events
Session 1
8.30 – 10.00
Session 2
10.15 – 12.00

Field trip to strategic sector infrastructure and infrastructure
impacted by past events in Chitwan district

All

Session 3
13.00 – 15.00
15.00 – 15.30
Session 4
15.30 – 17.30

Tuesday 12th February
Initial application of climate change vulnerability and adaptation planning method
Discuss and refine the methodology
Program wrap up
Session 1
1. Introduction of vulnerability assessment exercise
8.30 – 10.00
2. Initial application of climate change vulnerability and
adaptation planning method to Chitwan district

1. Jeremy Carew-Reid
2. Sector groups

Morning tea
Session 2
10.15 – 12.00

Initial application of climate change vulnerability and
adaptation planning method to Chitwan district

Sector groups

Lunch

25

MOSTE | Mainstreaming climate change risk management in development | Working session 1 proceedings

Time

Presentation

Team members

Session 3
13.00 – 15.00

Report back on initial application of methodology

Sector groups

Afternoon tea
Session 4
15.30 – 17.30

1. Discuss and refine methodology
2. Program wrap up
Wednesday 13th February
Return to Kathmandu
Return to Kathmandu

1. Plenary lead by Jeremy Carew-Reid (CC specialist)
2. Mohan Wagley (Team Leader)
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AN N EX B: P ARTICIP A NT LI ST
S. No.

Name of Organisation/Department

Participant

Government participants
1

Ministry of Science, Technology and Environment

Akandha Sharma

2

Ministry of Science, Technology and Environment

Vinod Gautum

3

Department of Local Infrastructure Development and
Ram Parajuli
Agricultural Roads

4

Department of Water Supply and Sewerage

Thakur Pandit

5

Department of Roads

Radhika
Prajapati

6

Ministry of Federal Affairs and Local Development

Khem Raj Bista

7

Department of Water-Induced Disaster Prevention

Khagendra Bhattachan

8

Department of Irrigation

Ashish Bhadra Khanal

9

Department of Urban Development and Building
Meera Gyanwali
Construction

10

Department of Hydrology and Meteorology

Binod Parajuli

11

Department of Hydrology and Meteorology

Bikram
Zoowa

12

Department of Hydrology and Meteorology

Rocky Talcha Bhade

13

Department of Water Supply and Sewerage Divisional
Hari Ram Poudel
Office

14

Department of Irrigation Divisional Office

Ram Bhadra Pandit

15

Department of Roads Divisional Office

Birenda Kumar Thakar

16

Department of Roads Divisional Office Divisional Office

Saurab Bajrachaya

17
18
19

Shrestha

Shrestha

Department of Local Infrastructure Development and
Madhav Upreti
Agricultural Roads Divisional Office
Department of Local Infrastructure Development and
Ram Chandra Dangyal
Agricultural Roads Divisional Office
Department of Water Supply and Sewerage Divisional
Purna Araja
Office
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S. No.

Name of Organisation/Department

Participant

TA team members
20

Project Mgt Specialist: Team Leader

Mohan Wagley

21

Hydrology/impact assessment modeler

Jorma Koponen

22

Water resources engineer

Robert van der Weert

23
24

Roads and bridge design infrastructure research
engineer
Climate change vulnerability impacts and adaptation
specialist

Bleddyn Griffith
Jeremy Carew-Reid

25

Irrigation Engineering Expert

Anthony Key

26

Climate change results management expert

Tarek Ketelsen

27

Development communications/capacity
building/participation

Kathleen McLaughlin

28

ICEM Project Manager

Simon Tilleard

29

Dev Comms/ Capacity Building/ Participation Specialist

Upendra Phuyal

30

Project Development Expert

Batu Uprety

31
32

Water Resources Expert: River Process & Flood Mgt
(Sand mining)
Water Resources Expert: River Process & Flood Mgt
(GLOFs)

Hari Shrestha
Rijan Kayastha

33

Hydrology/ Impact Assessment Modeller

Binod Shakya

34

Risk Management Expert

Narendra R. Khanal

35

Urban Planning & Water Resources Specialist

Umesh B. Malla

36

Roads & Bridge Design Infrastructure Research
Engineer

Santosh Bhattarai

37

Urban Water Supply & Sanitation Engineer

Madhav N. Shrestha

38

Deputy Team Leader

Nabina Shrestha

39

Knowledge Management Expert

Lochan Devkota

40

METCON representative

Madan Manandhar
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Rapti – Lothar Irrigation System Vulnerability Assessment
Assets: Irrigation intakes, canals, embankments and diversion channel
Command area of 600ha is supplied by two irrigation systems. A smaller intake on the Lothar River was first constructed and conveyed xx km to the command area via a earthen gravity canal. A second, larger, gated intake was added
15years ago downstream of the Lothar-East Rapti confluence. The second scheme intake capacity is xx m3/s and conveys irrigation water 1.3km to the command area for winter and spring crops. Irrigation waters are also used for
livestock and domestic use (minimal requirements). Crops grown in the command area include: rice, wheat, corn, mustard, potato, vegetables and buckwheat. Tube wells are used for domestic purposes and to supplement kitchen
gardens during drought conditions.
Threat

Interpretation of threat

Impact Summary

Adaptive
capacity

Vulnerability

refer to table

written explanation of what the impact is, and why it
was scored (high, med, low)

refer to
table

refer to table

Very High
(4)

High

supply cannot meet the demand of the command
area, crop failure and reduced yields, potential for
increased competition between water uses,
increased disease susceptibility

High (7)

MEDIUM

Low (10)

High

Exposure Sensitivity

written description of how the threat relates to the system component

Impact
Level

Change and shift in regular climate
Increase in temperature

Increase in temperature and rates of evaporation will increase
irrigation demand

Medium
(5)

Medium
(8)

High (9)

High

reduced supply head and a drop in irrigation flow
rates. supply cannot meet the demand of the
command area, crop failure and reduced yields,
potential for increased competition between water
uses, increased disease susceptibility. This
reduction in flow will affect the downstream users
more than the upstream users.

Flash floods

increase in rainfall intensity resulting in increased flash floods,
sedimentation and avulsion of the river channel (1)

High (11)

Very High
(12)

Very
High

major impact is that the irrigation scheme loses its
water supply source through avulsion of the river
channel.

Very low

Very High

Flash floods

increase in rainfall intensity resulting in increased flash floods and
sedimentation(1)

High (11)

Very High
(12)

Very
High

impacts include: increased excavation works
required on a yearly basis to ensure dry season
supply.

High(13)

High

Decrease in flow

Seasonal distribution: decreases in dry season flow (due to lower dry
season rainfall)

Change and shift in events
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Notes for Rapti-Lothar Irrigation System Vulnerability Assessment
(1) increased deforestation in upper catchment will exacerbate land slides, debris flow and flash
floods
(2) we need to check whether storm events are becoming more or less frequent
(3) Drought is classified as low - extreme. We are considering meteorological drought (i.e. a
deficit in precipitation)
(4) system is currently working at full capacity so could not accommodate increases in demand
(5) Close correlation between max temperature and evaporation and irrigation demand, site is
in an area of med. rates of increase in temperature. We have selected med exposure but
some dissent amongst the team maybe due to differing language
(6) A - Good potential for supplementary sources: huge groundwater reserve with potential to
supplement irrigation in the Lothar-East Rapti command area (Shallow Aquifer <10m, Deep
Aquifer >100m), B- Good potential for improved efficiency of irrigation water use. C(7) Adaptive capacity of farmers to diversify crop production is good because they have
experience in changes crop patterns in the past, good proximity to markets and the area is
suitable to grow a wide variety of crops . This needs to be checked against the actual makeup of the water user group. for example, small holders may have lower adaptive capacity,
and literacy level/education of the user group may affect access to information and adaptive
capacity.
(8) in the order 50% of the dry season low flow is provided by the khulekhani hydropower
diversion, so effectively halving the exposure of the site to climate induced reductions to low
flows
(9) irrigation system is gravity fed and so sensitive to lowering of the water level at source (the
supply head).
(10)the system does have some adaptive capacity to manage the distriubtion of water when
there is less (WUA). However, if low flows result in no water then many of the adaptive
capacties mentioned in point (7) would not be options for the farmers. The WUA, DDC and
DoI District office is also likely to have a low capacity to implement potential adaptation
measures (primarily because of finance)
(11)exposure is high because the current exposure is already high and threat is increasing
(12)diversion channel is temporary excavation of bed sediments and sensitive to damage each
flood season requiring yearly excavation. Intake structures are protected by embankments
and not sensitive to damage from flash flooding because of mobile sediment size . But the
major issue is a fundamental change in river course due to increases in bed level and major
flood event - avulsion. historically we have seen that Lothar kola sediment deposits have
deflected the East Rapti channel to the left bank. Avulsion has also already been observed in
other nepal river basins e.g. Koshi)
(13)no capacity to respond to a major change in river course, but high capacity to increase
excavation efforts to lengthen/improve diversion channel - with finances being the major
constraint
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Ladari Bridge Vulnerability Assessment
Asset: Stone masonry pier and reinforced concrete deck slab bridge

Threat

Intrepretation of threat

Exposure

written description of how the threat
relates to the system component

Sensitivity

Impact Level

Impact Summary
written explanation of what the impact is, and why it
was scored (high, med, low)

refer to table

Adaptive capacity
refer to table

Vulnerability
refer to table

Change and shift in regular climate
Increase/decrease in temperature

Not applicable: no direct relation of
temperature to scouring

N/A

Increase/decrease in precipitation

Not applicable: indirect relationship
lead to increase in flash floods

N/A

Not applicable: increase in normal
flows will not cause increased
scouring

N/A

Not applicable: will not occur in this
location because it is a small
catchment

N/A

Not applicable: low velocities and not
in river channel means that not
inundation is not a threat

N/A

Increase/decrease in flow
Change and shift in events
riverine flooding

extreme localised pooling/flooding

Primary impact: Scouring of river bed underneath
bridge leading to bridge collapse

flash floods

increase in severity and frequency of
flash floods

High (1)

V. High (2)

V.High

Secondary impact: Disruption to traffic accessibility
for approx. 14000 people during monsoon (4
months a year)

Low-Medium (3)

V. High

Secondary impact: Diverting of funds from other
projects to fund the construction of a new bridge.
storms

Not applicable: indirect threat - lead
to increase in flash floods

N/A

landslides

Not applicable: surrounding is flat so
landslides will not occur in this
location

N/A

drought

Not applicable: no impact on bridge

N/A

Not applicable: GLOFs do not occur in
the Ladari watershed

N/A

GLOFs
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Notes for Ladari Bridge Vulnerability Assessment
1. Exposure notes
o Location: i) close to headwaters therefore higher magnitude flash floods ii)
unconsolidated soil/gravel at columns, iii) sand mining of riverbed downstream, iv)
construction of embankment upstream (?)
o Magnitude: Increasing magnitude of flash floods
o Frequency: Bridge exposed to more flash floods
o Aspect: Not an issue as bridges are designed for different directions of current
o Duration: Flash floods won't increase in duration
2. Sensitivity notes
o Design: Poor design - inadequate depth of foundations
o Maintenance: Poor monitoring and maintenance meant that scouring was not noticed
and rectified - safety factor of foundation depths was reduced
o Siting: Bridge is located on the outside of a bend which is an area of high velocity flow
and therefore high level of scouring
o Materials: Materials are appropriate. Stone masonary has been shown to be good for
these types of bridges
3. Adaptive capacity notes
o Access to appropriate technologies is sufficient through technical support from DoLIDAR
o Serious lack of financial resources for DDC/DTO
o Management system is weak - low priority for maintenance, consultation with local
stakeholders is poor, coordination between DoLIDAR, DDC and DTO is good
o Policy and procedures are good but weak in implementation v) sufficient material supply
for rebuilding/maintenance
o Insufficient expertise and staffing of DDC/DTO and DoLIDAR (backstopping and techncial
support for DDC/DTO)
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Souraha Market Town Vulnerability Assessment
Asset: Souraha Market area

Threat

Interpretation of threat

Exposure

written description of how the threat relates
to the system component

Change and shift in regular climate
Increase/decrease in precipitation  More intense and more frequent but
erratic rainfall events
 Wet season becoming wetter (20%
increase in peak one day)
 Dry season becoming drier

Change and shift in event
Riverine flooding

Sensitivity

Impact
Level

refer to table

H12

VH345

written explanation of what the impact is, and why it was scored (high, med, low)

VH

 Large watershed – increase in
extreme floods – (i) overtopping of
dyke; (ii) high flood but not
overtopping
VH91011

VH12

VH

H14

VH15

VH

extreme localised pooling/flooding
 More intense and more frequent
rainfall events
 Flat area with history of localised
pooling

Impact Summary

 Drainage systems will block causing flooding in market.
 Dyke will inhibit runoff to river – no culverts
 Dirt roads will degrade making difficulties for traffic (people and vehicles) movement
 Septic tank might overflow affecting sanitation conditions
 Land fill sites might flood with leaching and overflow
 Supply of services and products to tourism outlets might be cut off (indirect impact)
 Damage to property and produce
 Drainage system will become blocked with sediment and refuge
 If flood overtops dyke, high flows could destroy building, property and infrastructure
 Land fill sites washed away
 Water supply cut off
 Power lines down – with safety implications
 Transportation interrupted
 After flood, large sediment deposits causing more problems
 Supply of services and products to tourism outlets might be cut off (indirect impact)
 Tourism services and facilities damaged and reduced – major economic impact on all
sectors of the community
 Potential loss of life if dyke collapses
 All impacts more serious if combined with localised intensive rainfall
In pooled areas:
o Road system not functioning
o Water supply contaminated
o Drainage system blocked
o Septic tanks and land fill sites overlow
o Spread of water born disease

Adaptive
capacity

refer
table

Vulnerability

to
refer to table

Low678

VH

VL13

VH

VL

VH

Jut Pani Water Supply System Vulnerability Assessment
1

DHM threat profile shows market will be subject to 20% increase in peak rainfall events. Peak rainfall in the East Rapti is amongst the highest in Nepal. Historical record shows 200 – 400mm in peak events
Increase in intensity and total monsoon rainfall projected
3
Market has been developed without proper planning and design. Lack of proper drainage system. Poor management and lack of maintenance of drainage. Location close to the dyke and river will inhibit runoff. Road are dirt (no hard top). Solid waste
dumped near to river in open space – not properly managed or located (? Need to consult with local authorities). Septic tanks liable to overflow.
4
Buildings not constructed to cope with flood situations – or with heavy rainfall (?)
5
Technology and materials used in buildings and infrastructure construction is poor?
6
Government has not established systematic management services and maintenance of infrastructure. No physical plans and regulatory framework. Lack of expertise in response and avoidance. Lack of financial support and equipment.
7
Rapidly increasing populations from many districts creating a lack of cohesion in the community – making use group organisation difficult (for example)
8
Qualification – large army presence may contribute to recovery?
9
Close to the river and dyke. Ribbon development close to river. Very flat area. Elevation of two and river bed are similar (need to verify?).
10
Very large river basin with very altitudinal variation from high to low (steep slopes increasing velocity of runoff) – creating the conditions for extreme flooding. Market is located down stream.
11
River bed level is increasing
12
Dirt road system susceptible to flooding. Low lying area relative to river flood level. Buildings on ground level – not raised. Potential seepage points along dyke when flood high but not overtopping.
13
Similar adaptation capacity problems for intense rainfall. Emergency response services not well developed. Lack of institutional arrangements for planning, development control and emergency response. Lacking of technical man power and finances.
14
Market is in flat area with historical record of pooling. Located close to dyke which inhibits runoff and drainage. Ribbon development along dyke creates a strip of low lying ground
15
Buildings on ground level – not raised. All roads are dirt so highly susceptible to water logging and degradation. Drainage system rudimentary and susceptible to blockage.
2
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Asset: Jut Pani Water Supply System
The system was designed as gravity flow system constructed 35 yrs ago. Initially it was designed to cover 600 user households. At that time the catchment area upstream was less inhabited and quality of the water in the stream was
better as compared to the present state. After 15 years of its commencement, a water treatment plant was added to the system due to degradation of water quality in the stream. For the last 10 years, high stream flows have been
damaging the water diversion site every year. Water quality has also been of increasing concern. Currently the system is supplying water for 1200 households, but the current demand is of 3500 households.

Threat

Interpretation of threat

Exposure

written description of how the threat
relates to the system component

Adaptive
capacity

Vulnerability

refer to table

written explanation of what the impact
is, and why it was scored (high, med,
low)

refer to table

refer to table

Very High2

a) High debris flow in diversion site
affects the water flow in the system
causing less or low water,
b) Poor quality of water in the source,
consumers has to use other unsafe
water and it is adversely affecting
public health,
c) Under utilizing the system capacity of
existing water treatment plant

Very Low 3

Very High

Sensitivity

Impact
Level

Impact Summary

Change and shift in regular climate
Increase/decrease in temperature
Increase/decrease in flow

High rate of evapotraspiration
resulting in decrease in infiltration
River water level going down in dry
season with respect to intake
/diversion position level

Very High1

Change and shift in events
flash floods and landslides

Increase in intense rainfall causing
enhanced flash flood and upstream
land slides

Very High

Notes for Jut Pani Water Supply System Vulnerability Assessment
1. Exposure notes
a.
b.
c.
d.

Recurring flash flood and debris flood damaging intake structure
High possibility of such damage to be recurred in the future
Magnitude of the flood is high
Intake/diversion site is located in the flood plain and it is flooding every year

2. Sensitivity notes
a.
b.
c.
d.
e.

Diversion structure is temporary
Current diversion structure is filled up by debris every year
The site is close to the river bed
Poor maintenance of the whole system
Poor quality of water in the source

3. Adaptive capacity notes
a. Poor maintenance of WTP to meet the required quality
b. Poor financial and technical capacity of users committee to operate the WTP to build the climate resilience diversion structure
c. Not adequate management capacity of water user's committee to operate and maintain the whole system
d. Government Policy exists to support the user's committee but it has not adequate sources to fulfill the required demand of the system and users
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Ratna Nagar Supply System Vulnerability Assessment
Asset: Ratna Nagar Water Supply System
Threat

Interpretation of threat

Exposure Sensitivity

written description of how the threat
relates to the system component

Impact Level

Impact Summary
written explanation of what the impact is, and
why it was scored (high, med, low)

refer to table

Adaptive capacity
refer to table

Vulnerability
refer to table

Change and shift in regular
climate

Increase/decrease in temperature

Increase/decrease in precipitation
Change and shift in events
Drought

High rate of evapotrasporation
resulting in decrease in infiltration in
the catchment area
Decrease in precipitation resulting in
decrease in recharge and Intensive
erratic precipitation in shorter
duration resulting in high surface
runoff causing less infiltration

a)

High1

High2

High

Reduction in supply capacity causing
water stress in project area
b) Reduction in design life of the supply
system
c) Economic burden to pump operation,
supply and maintain the system due
to increase operational costs (time &
cost of fuel and power )

Very Low

3

Very High

Drought causing less availability of
water to be infiltrated

Notes for Ratna Nagar Water Supply System Vulnerability Assessment
1. Exposure notes
a. High probability of lowering the GWT in vicinity of pumping site
b. High probability of further lowering of GWT due to over extraction
c. Lack of regular power supply for pump operation
2. Sensitivity notes
a.
b.
c.
d.

Irregularity in power supply disturbs the pump operation and its efficiency significantly
lack of regular maintenance of pumps due to financial, management and technical difficulty
As GWT is lowering, operation of pumping system will not be regular and hampered
In case of failure of the pumping system, it affects the water supply to the entire project population

3. Adaptive capacity notes
a. Low Financial capacity of local management committee ( Loan to be paid Rs 62,00,000 out of Rs 65,00,000 income annually)
b. No technical expertise, limited capacity of management of water users financially and technically
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