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Introduction and overview

Nepal, being a Least Developed Country, is highly vulnerable to the adverse impacts of climate change.
Rises in temperature and the associated changes to rainfall patterns (such as less frequent but more
intense rainfall events) are likely to result in increasing frequency and intensity of floods, intermittent
and/or longer dry spells and drought events, increasing storms, and a growing threat from Glacial Lake
Outburst Floods (GLOF). These climate-induced events are not only causing damage and loss of human
lives and property; they also increase uncertainty and undermine the development process in Nepal.

Nepal is therefore undertaking the development of its National Adaptation Programme of Action
(NAPA), which is a requirement under the United Nations Convention on Climate Change for all Least
Developed Countries (LDCs) party to the Convention. NAPAs provide a process for the LDCs to identify,
communicate and respond to their most “urgent and immediate” adaptation needs, and prioritize those
needs. The priority activities identified through the NAPA process will be made available to the entity
that will operate the LDC fund, and also other sources of funding, for the provision of financial resources
to implement these activities (LEG, 2002). All NAPAs are developed in accordance with guidelines
produced by the Least Developed Countries Expert Group (LEG) under the UNFCCC, however these
guidelines are deliberately flexible to ensure a country-driven approach to NAPA development is taken.

To date, 43 LDCs have already submitted NAPAs. This puts Nepal in an advantageous position of being
able to learn from the experiences of others. As such, the approach to NAPA in Nepal draws significantly
from the best practices and cautionary lessons of other LDCs, including':
* The need to ensure a country driven approach
e The need for NAPA to be strategically aligned with other national climate change and
development processes to ensure effective mainstreaming and rapid follow-up to
implementation of adaptation projects
* The need to ensure the effective participation of vulnerable groups with the most urgent and
immediate adaptation needs
e The need for a comprehensive assessment of vulnerability and adaptation measures that
integrates technical data on the impacts of climate variability and climate change; with local and
indigenous information related to vulnerability and coping with existing climatic stresses.

In response to these lessons, the Government of Nepal has mobilized significant co-financing to
undertake an “Expanded NAPA” process, using the NAPA as the basis of a sustainable framework for
national climate change action, which can result in swift and well-coordinated follow-up to the NAPA
priorities identified. The overall structure of the NAPA has three components:

Component 1:  Preparation and dissemination of a NAPA document

Component 2: Development and maintenance of a Climate Change Knowledge Management and
Learning Platform for Nepal; and

Component 3: Development of a multi-stakeholder Framework of Action for Climate Change in Nepal.

Further, the NAPA in Nepal has adopted an innovative approach to multi-stakeholder engagement and
vulnerability analysis, moving beyond the regional and national consultation meeting approach adopted
under other NAPAs, towards a framework that generates and incorporates meaningful inputs from a
wide range of stakeholders including vulnerable communities themselves. First, NAPA is being
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developed through six semi-autonomous Governments led multi-stakeholder Thematic Working Groups.
Second, these multi-stakeholder groups are leading a two-phase participatory vulnerability assessment.

These approaches are detailed in this TWG summary Report, which is intended as a stocktaking and
summary document to communicate on the NAPA preparation process in Nepal to interested national
and international stakeholders. The report describes the country context and climate change
implications for Nepal; the approach to NAPA development; the progress and achievements during the
first phase of work during 2009; and the forward plan towards finalization and follow-up of NAPA in
2010. This document has been prepared by the NAPA project team together with the six NAPA
Thematic Working Groups. The team would also like to acknowledge the support of a DFID funded
consortium of consultants’ who provided feedback and inputs. This report is a “living” document
designed as an interim report to inform and update interested stakeholders, and prepare the NAPA
project for the next phase of work. This report is not a formal NAPA document. Further information on
the details of the NAPA process in Nepal can be found at www.napanepal.gov.np or contact
info@napanepal.gov.np.

! This consortium is comprised of consultants drawn from the International Institute for Environment and
Development (IIED); the Institute for Social and Environmental Transition (ISET); and Practical Action Consulting
(PAC).
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1. Context and background for the National Adaptation Programme of Action in Nepal

1.1 Country background

Physiographic characteristics

Nepal is a land-locked, predominantly mountainous country situated in the central part of the
Himalayas located in between 26°22' and 30°27' N latitudes and 80°40' and 88°12' E longitudes. The
total area of the country is 147,181 km?”and is divided into 5 Physiographic Regions (LRMP, 1986): High
Himal, High Mountain, Middle Mountain, Siwalik (the Churia Range), and the Terai (see figure 1).

Nepal has more than 6,000 rivers, with all river systems draining north to south towards the Ganges. The
four Major River systems from west to east are the Mahakali, Karnali, Narayani (Gandaki), and
Saptakosi. Each of the Physiographic Regions has a distinct altitude and climatic characteristics which
discern the regions from each other, which vary from Tropical/Sub-tropical at the elevation of 67 meters
above sea level, to Alpine conditions at 8,848m at the world’s highest peak of Mt. Everest, all within a
span of less than 200km. Table 1 shows the characteristics in different ecological belts of Nepal.

Siwaliks
Terai

High Mountain Range
Major River

[ High Himal
High Mountains
Middle Mountains

100

Figure 1: Physiographic characteristics of Nepal. Source: LRMP,1986

Table 1: Climate characteristics in different ecological belts of Nepal

Physiographic zone

Ecological belt

Climate

Average Annual
Precipitation

Mean Annual
Precipitation

High Himal Mountain Arctic/Alpine Snow/150mm-200mm | <3°C - 10°C
High Mountain

Middle Mountain Hill Cool/warm 275mm-2300mm 10°C - 20°C
Siwalik Terai Tropical/Sub- | 1100mm — 3000mm 20°C-25°C
Terai tropical

Source: WECS, 2005
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Climate characteristics

Nepal’s climate is affected by two major features: the Himalaya mountain range, and the South Asian
monsoon (NCVST, 2009). Based on the temporal variation in the weather system (monsoon and westerly
disturbance) the country’s weather falls into four distinct seasons per year: pre-monsoon (March-May),
monsoon (June-September), post-monsoon (October-November) and winter (December-February). The
average rainfall of Nepal is 1857.6 mm per year (Practical Action, 2009), but with sharp spatial and
temporal variations both north-south and east-west. The monsoon rain is most abundant in the east and
declines westwards; while winter rains are higher in the northwest and decline south-eastwards
(Practical Action, 2009). Rainfall maximums are located in the areas around Pokhara and northeast and
east of the Kathmandu valley (Practical Action, 2009). The temperature in Nepal varies with altitude and
season: in general, the temperature decreases from north to south with decreasing altitude. The winter
season is coldest, with the highest temperatures during pre-monsoon.

Socio-economic characteristics

The population of Nepal in 2008 was estimated at 27.03 million (CBS, 2008). Population density is lowest
in the High Himal and the Siwalik Physiographic Region. About 85% of the population of Nepal resides in
rural areas. Nepal is one of the poorest countries in the world, ranked 142 among a total of 147 poorest
countries in the World by the recent Human Development Report (HDR 2007/08). Nepal’s GDP is US$5.5
billion; an annual average growth rate of 4.9% and per capita income is US$250, which is among the
lowest in the world (Regmi and Adhikari, 2007.) The agriculture sector employs 82% of the labour force
(World Bank, 2002), however agriculture is primarily a subsistence activity and contributes only 38
percent to GDP, compared to industry at 23 percent, and services at 39 percent (NAPA Case Study,
2003). Tourism also contributes significantly to Nepal’s income, with receipts in 2000 amounting to 15
percent of exports. Some have suggested that a heavy reliance on ecosystem-based tourism and
agriculture makes Nepal’s economy very sensitive to climate variability (Regmi and Adhikari, 2007).

1.2 Climate change scenarios in Nepal

The NAPA guidelines suggest that preparation of NAPA should include an assessment of vulnerability to
current climate variability and extreme events; and also assess where climate change may cause
increased risk. In many other LDCs, climate change information has not been available at the time of
NAPA preparation so has not been incorporated into NAPA assessments. In Nepal, however, new
climate change scenarios were generated in September 2009, in time for the results to be incorporated
into NAPA development. The scenarios are based on available General Circulation Model (GCM) and
Regional Circulation Model (RCM) data (NCVST, 2009). The data is summarized in tables presented in
Annex 1 and key findings are described below:

The projected impacts of climate change on Nepal from the GCMs include:

Temperature:

= Mean annual temperature across Nepal is projected to increase by:
0 0.5-2.0°C, with a multi-model mean of 1.4°C, by the 2030s
0 1.7 -4.1°C, with a multi-model mean of 2.8°C, by the 2060s
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0 3.0-6.3°C, with a multi-model mean of 4.7°C, by the 2090s.

= |Increases in temperature are lower in the monsoon and post-monsoon season than in winter and
pre-monsoon, by up to 1.6°C by the 2090s, partly due to projected increases in monsoon rainfall and
cloudiness which will reduce incoming solar radiation and enhance cooling through evaporation.

= Projected temperature increases are lower in Eastern Nepal than Western and Central Nepal. This
difference is projected to be 0.7°C by the 2090s.

= The frequency of “hot days”" in the pre-monsoon period are projected to increase by 15-55% by the
2060s; and 26-69% by the 2090s.

= The frequency of “hot nights”" are projected to increase most in the monsoon period 6-77% by the
2060s; and 29-93% by the 2090s.

Precipitation
= Mean annual precipitation is projected to both increase and decrease, with no clear trend:
0 -34-+22% with a multi-model mean of +0% by the 2030s
0 -36-+67% with a multi-model mean of +4% by the 2060s
0 -43-+80% with a multi-model mean of +8% by the 2090s
= Monsoon rainfall projections vary widely but more models suggest an increase than a decrease by
the end of the century:
0 -40-+143% with a multi-model mean of +2% by the 2030s
0 -40 - +143% with a multi-model mean of +7% by the 2060s
0 -52-+135% with a multi-model mean of +16%by the 2090s
= Monsoon rainfall in Eastern and Central Nepal is projected to increase more than Western Nepal. In
Western Nepal the model mean increase by the 2090s is only +6%
=  Winter precipitation projects show a tendency for a decrease but with several models projecting an
increase. The multimodal mean projection is -14%
= Heavy rainfall is expected to increase slightly in the monsoon and post monsoon seasons; and
decrease slightly in the winter and pre-monsoon seasons.

Overall, these climate change scenarios support existing information on climate change in Nepal which

suggests that the key impacts are likely to include":

e Significant warming, particularly at higher elevations, leading to reductions in snow and ice
coverage;

* Increased climatic variability and frequency of extreme events, including floods and droughts;

e Anoverall increase in regional precipitation during the wet season but a decrease in precipitation in
the mid hills.

The low development status of Nepal renders its population very vulnerable to these current and future
impacts of climate change. Developing a national strategy to adapt to these impacts is therefore an
urgent priority.
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2. The NAPA preparation process in Nepal

2.1 Project implementation modality

The LEG Guidelines for NAPA preparation require that a NAPA Team is set up to guide the NAPA
development process. An organizational chart of the structure of the NAPA implementation modality is
shown in figure 2. The NAPA Project organizational structure consists of: (i) Advisory Board (AB); (ii)
Project Executive Board (PEB); (iii) Technical Advisory Committee (TAC); and (iv) Project Team. In order
to provide guidance and ensure coordination, the constitution of the Advisory Board has representation
from the concerned government organizations, donor community, academia, civil society/NGO, private
sector, local bodies and IPCC focal point under the chairmanship of the Secretary of MOE (see annex xx).
The Project team consists of Project Executive, Project Manager, consultants, Programme Officer, and
Technical Officer, supported by administrative and finance staff.

The NAPA guidelines suggest that a multi-disciplinary team is established under the guidance of the
NAPA Team, to undertake many of the tasks required in the development of the NAPA. The guidelines
also suggest that NAPA preparation is a country-driven participatory process undertaken with
consultation with a wide range of stakeholders. During the NAPA Induction Workshop in May 2009, it
was decided that these requirements could be fulfilled by developing the NAPA through Government-
led multi-stakeholder Thematic Working Groups (TWGs) to ensure the engagement and ownership of a
wide range of stakeholders and key government line ministries from the very beginning. Six TWGs have
since been established, each led by a different line ministry (see figure 2):

1. Agriculture and Food Security (Chair: Ministry of Agriculture)

2. Forests and Biodiversity (Chair: Ministry of Forests and Soil Conservation)

3. Water and Energy (Chair: Ministry of Energy)

4. Climate Induced Disasters (Chair: Ministry of Home Affairs)

5. Public Health (Chair: Ministry of Public Health)

6. Human Settlements and infrastructure (Chair: Department of Urban Development and
Building Construction)

The TWGs are open-ended in nature and are expected to continue work during the implementation of
the adaptation projects and activities after the preparation of the NAPA document. The immediate
responsibility of the TWGs is to undertake information gathering (through the review of secondary
sources as well as fieldwork and consultation exercises), synthesis, analysis and prioritization of
adaptation options, related to specific themes; and the development of thematic reports. Thematic
reports will both inform NAPA and also form baseline information documents for other adaptation
planning processes under that theme. Over the long-term TWGs are expected to form part of the
institutional framework for mainstreaming climate adaptation into development initiatives in Nepal.

Each TWG consists of 10-15 members from relevant Government agencies; NGOs and INGOs; special
interest groups; research and academia; and private sector. The TWGs are supported by a wider
“reference groups” of interested persons and organizations who can register their interest in specific
working groups, be kept up to date on TWG progress, and engage in thematic consultations on TWG
outputs. Each TWG has a facilitator who is responsible for assisting the theme coordinator for managing
the team and achieving timely team deliverables. The composition of NAPA TWGs can be found in Annex
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2. TWGs will be complemented by the work of cross-cutting theme leaders on gender & social inclusion,
local governance, and the private sector.

Figure 2: The organizational structure of the NAPA

2.2 The approach of NAPA in Nepal: An “Expanded NAPA”

Lessons from other NAPAs that have begun to emerge have demonstrated the need to consider how the
NAPA process can be used more strategically, rather than being developed in isolation of wider climate
change processes and investments. At the same time, the Government of Nepal is facing the challenge
of managing a number of concurrent initiatives on climate change.” The Government of Nepal is
therefore undertaking to implement an ‘expanded NAPA’ process in Nepal, to ensure the NAPA forms
the basis of a sustainable framework for national climate change action. This wider programme of work
is supported by co-financing from DFID and Danida. The overall structure of the NAPA has three
components:

Component 1:  Preparation and dissemination of a NAPA document

Component 2: Development and maintenance of a Climate Change Knowledge Management and
Learning Platform for Nepal; and

Component 3: Development of a multi-stakeholder Framework of Action for Climate Change in Nepal.
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Component 1, the development of the NAPA document, will provide the basis for the development of a
multi-stakeholder framework for NAPA implementation that is backed-up by dedicated knowledge
management and learning support. In turn, the mobilization of multi-stakeholder support through
components 2 and 3 will help ensure swift and well-coordinated implementation of the adaptation
priorities identified in component 1. This provision puts the Government of Nepal in a strong position to
not only submit a NAPA document at the end of the project duration but also have the institutional
capacities in place to implement the priority adaptation actions in the NAPA and to address the
adaptation needs of Nepal.

The total fund for NAPA project is 1.325 million USS. It is funded from the GEF operated LDC Fund (US$
200,000) and UNDP (USS$ 50,000) to implement, in particular its Component 1 (NAPA preparation).
Implementation of Components 2 and 3 are funded by DFID (USS 875,000) and the Embassy of
Denmark, Kathmandu (USS$ 200,000).

2.2.1 Component 1: Preparing NAPA

Component 1, the development of the NAPA document, will follow the NAPA preparation guidelines
developed by the LDC Expert Group, whilst also building on the lessons and best practices from other
NAPAs. The NAPA guidelines include the followings steps (LEG, 2002):
i. Synthesize available information on the adverse effects of climate change and coping strategies
ii. Conduct a participatory vulnerability assessment of vulnerability to current variability and
extreme events and of areas where risks would increase because of climate change
iii. Identify key adaptation measures
iv. Identify and prioritize country-driven criteria for selecting priority activities
v. Select a prioritized short list of activities and projects to address urgent and immediate
adaptation needs

The approach taken in Nepal to these steps will be described in turn.
Information synthesis

In Nepal, the information synthesis stage of NAPA preparation is taking place through a stocktaking
exercise undertaken by each Thematic Working Group. This includes the collation, synthesis and analysis
of information under each theme, on country situation; the adverse affects of climate change and
variability; existing strategies at the community and policy level that have the potential to address
climate induced vulnerability; and the institutional frameworks within which these strategies operate
and with which NAPA should engage. While the NAPA guidelines do not specificy institutional analysis as
a necessary step, this is being considered in Nepal’s NAPA to ensure that the adaptation options
prioritized are realistic, appropriate, and can be swiftly implemented in the NAPA follow-up programme
of work under components 2 and 3.

A more general stocktaking is also being prepared which includes information collected under the other
framework conventions such as UNCCD, and UNCBD, with a focus on identified programmes and their
potential in addressing climate induced vulnerability; information in the PRSP, with a focus on

NAPA TWG Draft Summary Report :



disaggregated poverty assessment; information on trade commitments, with a focus on economic
diversification potential; and so on.

Drawing on best practices from other countries, the existing information already collated through the
National Capacity Self Assessment studies, National Communications, and other international
communication documents are being reviewed and updated to avoid duplication of efforts. Grey
literature and literature documenting “indigenous knowledge” have also been incorporated into the
review process, recognizing that information from the grass roots is an important contribution to the
NAPA document. At the same time, the recently generated climate change scenarios have been
incorporated as an important part of the available data on likely future climate change impacts.

Learning from the lessons in other countries which have shown that much of the data collected for
NAPA preparation is subsequently lost (COWI and IIED, 2009), the stocktaking exercises undertaken by
each TWG will form part of their TWG reports that will be published as background documents to the
NAPA.

Impact and vulnerability analysis

The NAPA preparation guidelines on vulnerability analysis give prominence to participatory approaches
and community-level inputs as an important source of information to inform national and international
adaptation policy. At the same time, the guidelines also state that information is required regarding
observed and projected climate change and the associated actual and potential adverse effects of
climate change.

In Nepal, a “shared learning dialogue” (SLD)"' approach has been adopted to meet these requirements,
and to achieve the challenging task of integrating of people’s perceptions related to changing climate
with the scientific evidence. The SLD process in this NAPA is characterized by two components: 1)
Climate change information and 2) Ground truthing. The literature reviews, international and national
consultations and TWG meetings, and assessments of the climate change scenarios undertaken under
the information synthesis phase of NAPA are the basic components of the climate change information.
The ground-truthing comprises of vulnerability assessments undertaken through several stages:

First, broad issues for vulnerability and adaptation in Nepal have been identified through muilti-
stakeholder consultation workshops. These include the NAPA Inception Workshop in May 2009,
attended by over 200 participants across Government, civil society, academia and the private sector;
and the Thematic Working Group Induction Workshop, conducted in October 2009, attended by over 80
different organizations who are actively involved in TWGs, during which some key climate change
impacts and coping strategies were discussed under each theme. Several consultations have also been
held with special interest groups inside the Kathmandu valley. These include youth groups; foresters
groups; indigenous women'’s groups; and disaster risk networks. Over 250 people have been engaged in
these consultations. The outcomes of these consultations have informed the design of NAPA as well as
raised key issues around impacts and vulnerability that have been taken into consideration as NAPA
outputs are generated. Regional level consultations are also being undertaken to ensure inputs from
vulnerable regions beyond Kathmandu Valley. One regional consultation has been undertaken to date,
in Lahan, for which there were over 100 participants from 7 districts representing the Churia and Terai
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region of Mid-region and eastern region. The outputs from all consultations are continuing to inform the
NAPA preparation process.

The vulnerability assessments under many other NAPA preparation processes have been limited to the
types of national and regional consultations conducted above. However, the limitations of these
methods for engaging local stakeholders, and the need for adaptation options identified under NAPA to
respond to context-specific vulnerabilities at the grass-roots level and build on local coping strategies,
has been recognized by the NAPA project in Nepal. The NAPA in Nepal has therefore decided to
undertake additional activities under the vulnerability assessment phase of the NAPA:

i. Macro-level Assessment through Transect Appraisal Exercises

In November 2009, NAPA TWGs undertook Transect Appraisal Exercises in the Western, Central and
Eastern regions of Nepal."" The purpose of these exercises was to obtain an overview of perceptions
from the grassroots related to climatic changes; impacts; and existing coping strategies for climate-
related hazards; and to consider how the NAPA could support realistic adaptation options on the
ground. Adopting an ecosystem-based approach, TWGs travelled from north to south across the major
river basin regions of Nepal, covering the High Mountains, Mid-Hills, and Terai, in the Far Western,
Central, and Eastern regions of Nepal. Within each ecosystem, an attempt was made to look at the
impacts of climate-related hazards such as floods and landslides; and changes in climatic trends trends
including changes in temperature and precipitation. Marco-level impacts on different sectors and
livelihoods were looked at, and an attempt was made to assess coping capacity within different
livelihood groups and review coping and adaptation options. Using a SLD framework, the methods
adopted across the transects varied, but included observations; focus group discussions; structured and
unstructured interviews with individuals and local institutions; and district level workshops.

Teams were mixed to encourage cross-theme learning, and to highlight the cross-sectoral nature of
climate change vulnerability experienced on the ground. Over 60 Government and non-government
TWG members participated in the transect exercises, and have since undertaken analysis on the outputs
of the transects according to both agro-ecological zone and also thematic area. The outputs of this
analysis will be incorporated into TWG reports, and is summarized in section 3 of this summary Report
below. Reports on each of the transect appraisal exercises are available at www.napanepal.gov.np

ii. Vulnerability assessments

In January 2009, detailed vulnerability assessments will be undertaken in selected localities, again using
an SLD approach. This phase will involve: a disaggregated vulnerability assessment to identify
vulnerable livelihoods and groups; a root cause analysis, to understand the role of climate change
impacts on the identified vulnerabilities; and coping capacity assessment looking in detail at coping
strategies, and how these could be supported, and who would benefit from this support. In addition, a
local-level institutional assessment will be carried out for existing coping strategies. While this last stage
is beyond the requirements of NAPA, this will help to inform more strategic decision making around the
delivery of adaptation options identified by NAPA, which will speed up NAPA follow-up and
implementation under the “expanded NAPA” process. The outputs of the vulnerability assessment not
required for NAPA will be incorporated into the TWG reports.
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Identify and prioritize key adaptation measures; develop a short-list of activities

The vulnerability assessments will give rise to a “long-list” of adaptation options. This list will be
evaluated and particular options will be incorporated into the relevant TWG reports, to inform future
adaptation planning and implementation under each theme. TWG reports will be circulated, reviewed
and revised according to inputs from all TWG members and wider reference groups in March 2009.

Prioritization of adaptation options for inclusion into the final NAPA document will take place following
a multi-stakeholder workshop of all TWGs. Reviews of other NAPAs"" have shown that this stage is often
rushed, and multi-criteria analysis is used because of a lack of resources and capacity on other criteria.
In Nepal, the workshop will therefore include training for TWGs on a range of prioritization criteria
options including multi-criteria analysis and cost-benefit analysis. The TWGs will then have the
responsibility of selecting and applying the prioritization criteria available to them, to ensure a country-
driven approach. Short-listed adaptation options will be incorporated into the NAPA document to be
drafted April 2010.

To ensure a truly consultative process, the draft NAPA will undergo several rounds of consultation,
though national workshops for different stakeholder groups; regional workshops; and feedback forums
facilitated by component 2 of the NAPA process, the Climate Change Knowledge Management Platform.
Feedback for the consultation process will be taken into account and the final NAPA document will be
submitted in August 2010. During this phase, “NAPA follow-up” will begin, which will involve the
development of project proposals under NAPA for a range of funding sources, facilitated though
Component 3 of the NAPA, the Multi-stakeholder Framework for Action on Climate Change in Nepal.

The key milestones in the preparation of the NAPA document are therefore:
1. Synthesis of available information: Working draft stocktaking reports under each TWG
November 2009 (completed); general synthesis (ongoing).
2. Vulnerability assessment
a. Phase 1: Marco-level impact assessment: November 2009 (completed)
b. Phase 2: Detailed vulnerability assessment: Planned January-February 2010
3. Interim reporting on progress and outputs to date (NAPA synthesis report; TWG synthesis
reports): December 2009 (completed drafts)
Identifying “long-list” adaptation options: February 2010
Completion of TWG final reports: March 2010
Prioritization of “shortlist” adaptation options: April 2010
Completion of draft NAPA document for consultation and review: April/May 2010
Final NAPA document following dissemination and consultations on draft: August 2010
NAPA follow-up: August-December 2010.

O ooNU; A

A schematic of the NAPA Preparation process in Nepal up to the development of the draft NAPA is
shown in figure 3.

NAPA TWG Draft Summary Report :



Develop prioritisation

. criteria

1 2 i 3. Longlist # 4. Shortlist
’ | Vulnerability . adaptation | adaptation

] & h Y
Detailed
R:;‘.d.;:_"::;t wvulnerability
A
wu
TWG Final Reports ‘

r
r
'

6 TWG Synthesis |
Reports 7
™ I

LS 'k "okl
I

Qctober — Decamber 2009 ] January — April 2010

2.4 Component 2: The Climate Change Knowledge Management Platform

Recognizing the need to maximize the value of the NAPA process as well as NAPA outcome, the
knowledge management platform aims to ensure that the information gathered and lessons learned
during the NAPA process are captured, codified, and made available for related processes and future
planning exercises. It will also support the implementation of actions identified under the NAPA by
facilitating stakeholder access to climate-related data and information.

The platform will have the following components:

1) A web-based portal on climate and development that will serve as a repository of carefully
selected information on climate science, impacts, mitigation, and adaptation. The portal aims to
enhance evidence-based policy making and adaptation planning and guide the design of climate
change actions, programmes and projects by connecting: (i) policy and NGO communities with
the latest developments in the research communities and (ii) various research communities.

2) A moderated mailing list on climate and development topics will provide a channel through
which information on NAPA developments, climate change-related activities, and climate
resources will be exchanged and disseminated.

3) Publicly-accessible climate change information centers will be also set up. The centers will house
books, publications, journals, and other materials on climate change. These centers will be
networked and as necessary, the lists of their collections will be made accessible and searchable
online through the Climate and Development Portal.

4) Regular updates on NAPA developments are being released by NAPA project team to keep the
stakeholders sufficiently informed about the process.

A ‘soft launch’ of the Platform is planned for April 2010 to coincide with the first draft NAPA document,
to showcase the operational sections of the platform and discuss those under development.
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2.5 Component 3: A Multi-stakeholder Framework for Action on Climate Change

A multi-stakeholder framework of action will be constituted to ensure that the programmes identified in
the NAPA are implemented through coordinated multi-stakeholder action and strategic donor financing.
The framework will build on the institutional processes and momentum already built through the NAPA
process, consolidating the strengths of the six government-led thematic working groups under the
NAPA,; facilitating the engagement of the local-level institutions identified during vulnerability analysis
exercises; and building on the Donor Compact on Climate Change which was signed by the Government
of Nepal and 14 development partners on 2 September 2009.*

It is envisioned that the institutional structure for NAPA implementation will include following
mandates:

* Climate change-related policy advisory and coordination

e Provide oversight in the implementation of NAPA

e Coordinate adaptation financing

e Provide a forum for the participation of local-level institutions in the adaptation planning

process
* Facilitate mainstreaming of NAPA into national and local development plans

A technical task force will be constituted to carry out an institutional and policy analysis and based on
the findings of the analysis, propose a framework to policymakers for endorsement. Every effort will be
made to ensure that the process of establishing an institutional mechanism for NAPA implementation is
aligned with current processes and initiatives, particularly efforts related to enacting a Climate Change
Policy in Nepal and the implementation of the Pilot Program for Climate Resilience (PPCR). Training
activities will be also carried out to ensure that the professionals supporting NAPA implementation and
coordination have the technical capacity to carry out their functions.

Components 2 and 3 will provide a platform for more strategic long term adaptive planning. Baseline
data collected during the NAPA assessment phase can help decision makers assess the effectiveness of
planned adaptation interventions and review investments as per needs. These components will also
create a forum for more inclusive adaptive management, by providing a space for stakeholders at
different levels (government; donors; and local-level government and community-based organizations)
to interact, ensuring participatory decision-making; bottom-up and top-down accountability and
transparency; and a flexible mechanism to review actions and investments (see figure 4):
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ADAPTATIOMN PLANNING &
IMPLEMENTATION
Multistakehclder Framework

(A forum bringing together all
stakeholders engaged in the
NAPA into one institutional
space for adaptation decision

ADAPTATION PLANNING &
IMPLEVIENTATION

Knowledge Management
Network

(Provides the basis for adaptive
planning by informing the

making and implementation) multi-stakholder framework)

ADAPTATION PLANNING
NAPA

(Basis for adaptive planning -
NAPA and TWG documents

provide reference point for
other policy making; Piloted
MAPA projects can be scaled
up into pelicy planning (sector
policy; PRSP etc);

The following sections of this report will summarize the initial outputs to date under each Thematic
Working group.

3. Findings generated by the Thematic Working Groups

This section will review the early findings under each thematic area. First, an overview of the
perceptions of climate related hazards and climatic changes revealed by the Transect Appraisal Exercises
are provided (Table 2). Next, the impacts of these changes, and existing coping strategies, are presented
against each thematic area. For each thematic area, a thematic overview is provided, summarized from
the information provided by each TWG under the stocktaking exercises. Next, an initial assessment of
the transect appraisal exercise findings is presented in matrix form, followed by a short discussion. The
discussion is based on additional outputs from the transect appraisal exercises that are not included in
the matrix, as well as further insights from TWG members. More detailed analysis undertaken by TWGs
will be made available in TWG reports. It should be noted that this section presents early analysis only
and should be taken as a work in progress, and will continue to be revised and updated as the NAPA
process progresses.

Table 2: Perceptions of climatic hazards and climatic changes identified by the Transect Appraisal Exercises

West Central East

Mountain Ecological Zone

¢ Increase in surface
temperature; days becoming

¢ Increase in temperature:
days are getting warmer

¢ Increase in temperature: days are
becoming hotter; maximum

and night are less cold

e Dramatic changes in
precipitation pattern:
becoming erratic, delayed

temperature last year was 24°C to
25°Cnow itis 27°C

Change in rainfall in terms of

hotter
e Rainfall variability: Rain is
irregular and unpredictable
*  Rainfall duration: Short but
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onset; reduced rainfall in
the dry months; intense
rainfall episodes in the
monsoon; changes in
frost/hail patterns

e Snow: snowfall decreased
substantially; snowline has .
changed

e Untimely and unusual
snowfall

e Increase in extreme
weather conditions

e Increased incidence of i
avalanche

e Increased trends of
snowmelt

e Untimely tuwalo

variability: delay in occurrence,
high intensity episodes while total
amount remain the same; in
recent years, more rainfall is
experienced during the later stage
of the monsoon

Change in snowfall: decreased
amount; shift in the timing of
occurrence (e.g. in Mustang,
snowfall occurs in late April);
duration increased up to Baishakh;
changing to rainfall/hail stone
Changes in wind pattern and
direction — North wind used to
blow only on specific periods; now
it occurs throughout the year
(from seasonal to annual changes)
Increasing hailstorm events

intense rain spells; shorter
winter rainy season

Rainfall timing: Delay in the
occurrence of monsoon rain (it
used to start from Baishak or
Jestha (May-June), now it
starts from Sharaban (July to
August); shorter west-to-east
rainfall season

Cloudy day decreased
Stronger wind and erratic
storm; western wind blows
more than eastern wind
Snowfall period shortened
Intensity of frost and dew
shortened

Lightning frequency increased

Hill Ecological Zone

* Increase in temperature: Days
are getting warmer; nights are
less colder; rural areas are
getting warmer (Dadeldhura)

e Change in rainfall pattern:
rainfall becoming erratic (it
used to rain in Ashad
(June/July) but now it rains
during Ashoj/Kartik
(September/October) and
untimely rainfall is becoming
uncommon (Dadeldhura);
delayed onset, reduced rainfall
in the dry months; intense
rainfall episodes in the late
monsoon

e Decrease in amount and
duration of snowfall for the
past 5 years

e Dryseason water flow in west
Seti river has decreased last
year from minimum record flow
of 35 cubic m/sec to 31 cubic
m/sec (Gopghat stream gauging
station)

* Increase in extreme weather
conditions

e Changes in temperature: increase

in temperature (not much
difference between Palpa and

Butwal); cold wave in the winter

has increased
e Change in rainfall —increasingly

erratic and high intensity rainfall

episodes increased

e Change in wind pattern — intensity

increased and timing changed
e  Fog & tuanlo — duration of fog

decreased (previously, fog is until
12 PM but now visibility starts by

10 AM); tuanlo pattern changed

e Hailstorm: changes in the period
of hailstorm (previously hailstorms

occur in March-April, now it has

been delayed); changes in size and

shape of hailstorms (previously
their shapes are rounded, now
their shapes are pointed)

Increase in surface
temperature

Number of hot days
increasing

Changing rainfall pattern:
short intense spells of
rainfall; delay in the onset
of rainfall by as much as 2-3
months; rainfall season
duration decreased
Incidences of prolonged
droughts

Cloudy day decreased
Stronger wind becoming
more prevalent, very erratic
Intensity and duration of
frost and dew decreased
Increased incidence of
windstorm and hailstorm;
hailstorm season has
shifted

Thunderstorm episodes
associated with lightning
increased

Terai Ecological Zone

* Temperature: increase in
temperature; extreme

¢ Temperature increase: days
becoming increasingly hotter,

Temperature increase
Changes in rainfall pattern:
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temperature events with
extreme cold days and extreme
hot days; increase in cold waves
(Sitlahar) during winter; village
is becoming warm (Sukhad)
Shifts in rainy season: delayed
onset - rainfall of Chaitra to
Ashad (April/June) has now
shifted to Bhadra/Ashoj
(August/September)

Rainfall amount: decreasing but
comes in short intense rain
spells (leading to occasional
floods);

Rainfall variability:
unpredictable; reports of both
increased and decreased
duration

Altered wind patterns —
duration of western winds is
longer

No timely rain, sun, and fog
(Fattepur)

Decrease in underground water
table from 18 to 35 feet
(Fattepur)

while mornings are cooler
Sitlahar (cold waves) duration has
become longer - starts earlier and
lasts for a longer time compared
to the last 5-10 years in winter
Rainfall pattern has become more
erratic; high intensity but short
duration

Insufficient rainfall but high
intensity rainfall episodes
observed

Change in wind pattern: Early
occurrence of westerly winds. It
used to blow only after January
15" now it blows as early as
October/November

High intensity of rainfall in
shorter period of time;
decreased number of rainy
days, however an increase
in intense rainfall (year
round rainfall remaining the
same)

Normal Foggy mornings
disappeared, however
Sitlahar (cold wave) days
increased in winter

Hot wind has been blowing
in dry summer

3.1 Water and Energy Security

3.1.1 Overview of water and energy situation in Nepal
Water

The major water sources of Nepal are rainfall, rivers, glaciers, groundwater and reservoirs, lakes, ponds
and marshes.

The southeasterly monsoon and the western disturbances are the primary drivers of rainfall in Nepal.
The yearly rainfall is a key for the maintenance of the water reserves in the glaciers, and groundwater
and seasonal discharges in the river systems in Nepal. The rainfall contributes nearly 267 billion cubic
meters of water annually within the Nepalese territory (Shrestha et.al 1996 and Yagacharya, 1998). Of
the total, 26.7 billion cubic meter precipitate in the form of snow and 240.30 billion cubic meters occurs
in the form of rain.

Nepal is drained by more than 6000 rivers and streams, contained within four major river basins: Sapta
Kosi in the east, Sapta Gandaki in the centre and Karnali and Mahakali in the west. The annual runoff of
the rivers at the exit point of the Nepalese territory to India totals around 224.5 billion cubic meters
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(WECS, 2005). Of the total annual runoff about 53.96 billion cubic meter enters Nepal from Tibetan
Autonomous Region of China (Yogacharya, 1996). Nearly 75% of the annual volume of water available in
Nepal is drained as runoff out of its boarder in the monsoon months (June to September). Only one
quarter of the remaining annual volume is drained as runoff in the remaining eight months. Generally,
the summer months (March to April) has the lowest possible discharge in the rivers of Nepal. Any
change in the average temporal rainfall pattern has a direct influence on the water discharges of the
Nepalese rivers even if the annual rainfall remains constant. High intensity and abundant rainfall in
monsoon is seen to enhance high runoff resulting into landslides and erosion in the Mountain and Hill
ecological zones and flash floods and sedimentation in the Terai ecological zone. Low rainfall in winter is
observed to reduce the water storage in the form of snow and ice in Mountain ecological zone with
corresponding decrease in the dry season base flow of the rivers, particularly, the rain and spring fed
rivers with implications on the small irrigation systems, water supply schemes, mini and micro-hydro
installations.

About 5.31% of the land area equaling to 7863 km” is under the cover of snow (Forest Research and
Survey -Nov.1990-Jan, 1991). Approximately 3% of the land area above 5000m is covered by snow and
ice throughout the year forming the glaciers (Bajracharya et.al. 2001). There are 3,252 glaciers in Nepal,
observed from 3000 to 8000m altitude (Adhikari, 1993), covering an area of 5,323 km? with an
estimated ice reserve of 481 km?>, about 15% the of the total snow cover area and ice reserve of the
Himalayan Mountain Range (Bajracharya et.al. 2001). The storage of precipitation in the form of snow in
these areas is regulating the annual distribution of water not only in Nepal but also to the northern part
of India. It is estimated that the rivers flowing from Nepal contribute about 71% of the dry season flow
and 41% of the total annual average flow of the Ganges in India. Since 1970 the glaciers are observed to
be rapidly retreating and melting (Kadota and Ageta,1992; Seko et al., 1998; Kadota et al. 2000; Naito et
al. ,2000; Yamada et al., 1992; Ageta et al. 1984; Nakawo et al., 1976; Fujita et al. 2001; Asahi et al.,
2000) with a net loss in the water storage while additional snow accumulation is constrained by low
winter precipitation. The result is the low water regulating capacity in the downstream basins of these
fresh water storage areas in the long term. There are about 2,323 lakes above 3500 masl, with the
highest in the Saptakosi basin followed by Karnali, Narayani and Mahakali. Some of these lakes are at
risk of bursting, a phenomenon known as Glacial Lake Outburst Flood (GLOF). In the past GLOF incidents
have frequently occurred in Nepal (lves, 1986; Yamada, 1998). There are 20 GLOF potential lakes in the
Saptakosi and Narayani basins (Bajracharya et.al. 2001) posing risks to the road and hydropower
infrastructures apart from the riverine agricultural lands and settlements in the downstream of these
basins.

The Terai ecological zone is rich in groundwater reserves. Rechargeable groundwater in the Terai is
estimated to be anywhere between 5.8 BCM and 11.5 BCM (WECS, 2005). With the declining forest
cover in the foothill areas (Bhabhar), the primary area for groundwater recharge in the region, the
recharge potential of the Terai groundwater is also declining due to high surface runoff and reduced
infiltration capacity. Similar observations are made by the communities in the Inner Terai plains and
Kathmandu valley (Hill ecological zone) where the groundwater is mined in excess of the groundwater
recharge potential.

Total area occupied by the Reservoirs, lakes, ponds and Marshland in Nepal is estimated to be around
335.33km?* (DOAD, 1992). Lakes hold nearly 3% of the available water of Nepal. Excessive siltation due to
upland erosion and associated nutrient enrichment and plant successions many of the lakes in the Terai
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and Hill ecological zones have been gradually converted into marshes. The Kulekhani, the only man
made reservoir developed to regulate the monsoon runoff for peak hydropower energy generation had
a total reservoir storage capacity (dead and live) of 85.31 million cubic meter. Due to high sedimentation
related to cloud burst of 1993 the reservoir capacity is reduced to only 62 million cubic meter (Winrock
International Nepal, 2004).

Of the total available runoff annual water budget, only 15 billion cubic meters or 6.7% is used for various
end uses (WECS, 2005). The use of water in the domestic, industrial and agricultural sector is 3.43, 0.27
and 96.3% respectively (Yogacharya, 1996). Though the annual water used is a small fraction of the total
annual water budget, the source and geographical position of the source of water used is of significance.
Nepal has utilized mainly medium and small rain and spring feed rivers of the Hill and Mountain
ecological zone for different uses such as drinking water, irrigation and hydropower. Similarly
groundwater resources are also being used for irrigation, domestic and industrial uses in the Terai and
some parts of Hill ecological zone such as Inner Terai (Chure/Siwalik Physiographic Region) and
Kathmandu valley (Middle Mountain Physiographic Region). The lakes and ponds in the Terai
Physiographic Region have been used to limited extent for irrigation and fishery. The lakes and ponds in
the High Himal, High Mountain, Middle Mountain and Chure/Siwaliks Physiographic Regions are largely
unused for any consumptive beneficial purpose except for limited non-consumptive tourism, recreation,
and religious purpose.

Though per capita water availability is estimated to be 8164m? in Nepal, there is extreme water hardship
on larger parts of Nepal particularly in the Mountain and Hill ecological zone. This is a result of
topography and location of the settlements and agricultural areas high above the riverine gorges with
abundant water discharges. The steep character of the mountain slopes, shallow soil depths and
decreasing forest cover etc. are increasingly reducing the water holding capacity of the ground to
maintain a sustained spring discharges round the years. As a result, in the Mountain and Hill ecological
zones, the water absorbed by the ground in the monsoon is quickly lost to evaporation and evapo-
transpiration in the post-monsoon and winter period and soil become moisture deficient. The direct
implication is on winter and summer agriculture productivity and reduced groundwater discharges of
spring causing water scarcity for domestic and livestock consumption. The above situation of too little
water in the winter and summer and too much water in the monsoon reflects the diabolically opposite
water stress vulnerability in the Hill and Mountain ecological zones.

The water quality of the snow-fed and rain-fed/spring-fed rivers is good to fair for all type of
consumptive uses with limited treatment intervention. However, most of the rivers remain turbid with
high suspended sediment load during monsoon or immediately after rainfall. Microbial contamination is
invariably reported in all most all surface water bodies of Nepal. Such contaminations are high during
the monsoon compared to winter. Lack of adequate sanitation facilities in the river catchments, and
practices of open defecation in all the rural settlements cause higher degree of contaminations as
rainfall runoff bring these deleterious wastes to the river systems. The rivers passing through the cities
and townships (Kathmandu, Biratnagar, Birgunj etc.) in all the ecological zones are also highly
contaminated due to direct discharge of sewers and industrial effluents without treatment into the
rivers. The implication is on the freshwater aquatic ecology and diversity and to the health and hygiene
of the downstream water user communities.
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Energy

Nepal’s total energy consumption for the base year 2005 was 367.26 million GJ (Table 3) with a per
capita energy consumption of 0.34 TOE (14.64 Gj or 13.88 million BTU). Nepal per capita energy
consumption for the base year 2005 was about one fifth of world average per capita energy
consumption. On an average energy consumption in Nepal is increasing by about 2.28% annually. The
main supply sources of energy in Nepal is divided into three categories namely traditional (comprising of
fuelwood, agricultural residue, and animal dung), commercial (comprising of LPG, motor spirit, air
turbine fuel, kerosene, high speed diesel, light diesel oil, fuel oil, coal, electricity and others), and
renewable (comprising of biogas, micro-hydro, solar and others). The share of traditional, commercial
and renewable energy sources in the total energy supply for the year 2005 was 87.71, 11.76 and 0.53%
respectively (WECS, 2005). The share of sectoral energy consumption (Table 4) is highest in the
residential followed by transport and industrial sector.

Table 3: Energy Consumption by Fuel Type

Fuel Type 1995 2005 Share % 1995 | Share % 2005
Traditional 258212 | 322105 | 91.14 87.71
Fuel wood 230651 | 286960 | 81.41 78.14
Agricultural Residue 10354 | 13946 | 3.65 3.80
Animal Dung 17207 | 21181 | 6.07 5.77
Commercial 24784 | 43195 | 8.75 11.76
Petroleum 19119 | 30063 | 6.75 8.19
LPG 643 3821 0.23 1.04
Motor spirit 1172 2534 0.41 0.69
Air turbine fuel 1357 2417 0.48 0.66
Kerosene 6559 8659 2.32 2.36
High speed diesel 8597 11911 | 3.03 3.24
Light diesel oil 149 3 0.05 0.00
Fuel oil 406 -28 0.14 -0.01
others 236 747 0.08 0.20
Coal 2839 6459 1.00 1.76
Electricity 2826 6673 1.00 1.82
Renewable 319 1955 0.11 0.53
Biogas 298 1930 0.11 0.52
Micro-hydro 21 50 0.01 0.01
Solar 0 2 0.00 0.00
Others 0 0 0.00 0.00
Grand Total 283315 | 367255 | 100 100

(Source: WECS, 2006)
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Table 4: Energy Consumption Percentiles by Sector and by Sources

Sector Traditional % Commercial % Renewable % Total Energy
Residential 95.85 3.56 0.59 90.28

Industrial 17.59 82.41 0 3.74
Commercial 35.77 57.36 6.88 1.45

Transport 0 99.85 0.15 3.78

Agriculture 0 94.49 5.51 0.84

Others 0.17

Total of | 87.71 11.76 0.53 100

Source: from WECS 2006 for the year 2005

In the recent years, though the share of traditional energy source on the total energy supply is declining,
the amount of energy supplied by the traditional sources is increasing at a pace of 1.91% annually. The
traditional source of energy constituting nearly 88% of the total energy use is derived primarily from the
fuel wood (78.14%) followed by animal dung (5.77%) and agricultural residue (3.80%).

Traditional energy source is the dominant source of energy in the residential sector (98.66% of
traditional energy consumed), while its share in the industrial, commercial, transport and agricultural
sector is very small. The key traditional energy consumption in the residential sector is household
cooking and livestock feeding because of its availability as a low or no cost commodity.

In the context of declining forest areas and forest stock, the demand of fuel wood as the primary energy
source in the residential sector falls significantly short of supply. In the existing scenario, the
government managed forests are the prime axe targets of the communities in all ecological zones. With
the declining access, over time, in the available forested areas, there is a likely shift to the agricultural
residue for energy supplement as an easy and low cost alternative. The former over harvesting of forest
lands for fuel wood needs will leave an unrecoverable damage to the existing forest ecology and
biodiversity. The latter will further impact the agricultural productivity, animal husbandry and above all
the public health enormously. A combined effect will be degradation in the water holding capacity of
the soil, enhanced runoff and erosion leading to desertification and people suffering in the long term.

The commercial energy constitutes about 11.76% of the total energy use. Over the years, the share of
commercial energy in the total energy consumed has increased compared to others, but is unlikely to
make noticeable shift in the energy consumption pattern for a foreseeable future. Major consumer of
commercial energy is transport followed by residential, industrial, commercial and agricultural sector.
Leaving aside the electricity, a renewable energy supply source based on in country hydropower, the
other sources are imported from third countries

Though the country has a proven hydropower potential of above 42000MW, only 1.51% has been
harnessed so far. Major consumers of generated electricity are industrial and residential sectors. The
shortfall of electrical energy by 200MW in rainy season and 600MW in the winter season (Ten Years
Hydropower Development Task Force Report, 2008) has forced the nation for up to 18 hours load
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In total only 40% of the Nepalese population has access to electricity, but the access to electricity in the
rural areas is limited to only 27% of the population. Of the total electrified households, about 42.53%
have access to the grid electricity, while 3.31% of access to off grid facilities (UNDP, 2007).

Financial constraints to harness large scale hydropower projects and develop countrywide transmission
and distribution networks, has given impetus for the development of various alternative renewable
energy such as solar, biogas, micro-hydro, and wind in the remote rural areas with the help of bilateral,
and multilateral donors. Though the contribution to the total energy use is very insignificant, it has given
access to the modern form of energy to the rural population (Table 5).

Table 5: Alternative Energy Technologies in Nepal

SN | Alternative Energy | Unit Status Access to
Technologies Energy to HHs

1 Biogas Plants No 214,000 214,000

2 Micro hydropower and IWM kW 21,200 262,000

3 Solar PV Home System No. 240,000 240,000

4 | Solar Cooker/Dryer No 2,500 2,500

5 Improved Cook Stoves No. 278,342 278,342

6 | Wind Power Technologies No. 4 50

7 Institutional Solar No 141

8 | Solar Water Heaters* No 61000 61000
Total 996,892

Source: Alternative Energy Promotion Center, 2009.* WECS, 2005

To date, the energy from alternative renewable technologies have been used basically for household
lighting, cooking, drying and water heating in a limited way. But there are immense potential of the
alternative renewable technologies particularly micro-hydro in the Mountain and Hill ecological zone,
Solar and improved cooking stoves in all the ecological zones, and biogas in the Terai and low lying valley
areas of Hill ecological zone.

National Greenhouse Gas Inventory for base year 1994/95 projected a total greenhouse gas emission of
39265 Gg Co; equivalents for Nepal. Of the total 8.22 % of GHG is contributed by the energy sector. The
share of Co,, CH, and NO, in the GHG emission form energy sector is 44.52, 45.93 and 9.55%
respectively. Share of CO,, CH, and NO, from the energy sector in the total national GHG emissions is
estimated at 14.83, 7.49, 3.23% respectively.

In the context of Nepal, the concern with regard to the GHG emission is not directly related to the
quantum of GHG emissions, but is related with the degradation of forest, the primary source of energy
use in Nepal. National Greenhouse Gas Inventory for base year 1994/95 estimated GHG emission by
land use change (usually from forest to others) as 22895 Gg CO, equivalent and corresponding removal
of GHG from forest areas as 14778 Gg CO, equivalent. With the degradation of forested areas for energy
supplement in the scenario of increasing population at an annual rate of 2.25%, expected land use
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change related GHG emissions is expected to increase, while the removal potential of GHG from the
forested areas will decrease considerably.

Recognizing the importance of water and energy sector in the overall national economic development a
number of policy and legislative instruments have been brought forward time and again to mainstream
the sector development and management. Though these policies and legislative instruments do not
examine the sector from climate change perspectives include environmental sustainability component
in the sector development and management. The key policies endorsed by the government of Nepal in
the water and energy sector are Hydropower Development Policy (2001), Rural Energy Policy (2006),
Petroleum, Coal and Natural Gas Sub-sector Policy, Nepal Transport Policy (2001), Forest Sector Policy
(2000), Water Resource Strategy (2002), Nepal Water Plan (2005), Irrigation Policy (2003), National
Water Supply Policy (1997), National Sanitation Policy (1998), Rural Water Supply and Sanitation Policy
(2003), Rural Water Supply and Sanitation Strategy (2003), Urban Water Supply and Sanitation Policy
(2005), Water Induced Disaster Management Policy (2003) etc. Key feature of the Water Resource
Strategy (2002) and Nepal Water Plan (2005) is Integrated Water Resource Management at basin level
based on the guiding principle of social development, economic development, and environmental
sustainability. A number of legislative Acts are promulgated to facilitate the sector development such as
Water Resource Act (1992), Electricity Act (1992), Nepal Petroleum Act (1983) etc, however, lack
incorporation of the later policies/strategies and plans to facilitate developmental activities in the
sector.

3.1.2 Outputs from the Transect Appraisal Exercises: An initial assessment of impacts of climate change
on water and energy

Perceptions | West Central East
Mountain Ecological Zone
Impacts Water WATER WATER
* Llandslides becoming * Increasing frequency of |* Reductionin
common due to intense rainfall compared to water sources
and short spell of snow reducing the water with implication
rainfall. infiltration of capacity of on the traditional
e Water availability for the soil with implication profession of
drinking is getting on range land utensil making
scarce. productivity and pastoral from local wood
*  Water availability for communities (Dhoppa variety
Irrigation is getting communities) = Decrease in the
scarce including * Increasing frequency of river/streamlet
deteriorating rainfall has intensified discharges have
performance of micro- erosion and land made the
irrigation facilities. degradation with traditional water
e Concerns about future of implication on the mill redundant
micro-hydro projects agricultural productivity |* Declinein water
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and water mills because
of sharp variation in
stream flows causing
reduced electricity
generation during longer
dryer spells.

* Too little water to
sustain traditional
agricultural productivity
vis a vis food security
due to delayed rainfall
and long dry spell
between consecutive
rainfall

e Irrigation water shortage
due to drying of streams
and erratic rainfall
behaviors

* Shortage of domestic
water supply due to
drying out or reduction
in spring discharges

*  Extreme water shortages
due to less rain/snow
with high implication
both to agricultural
productivity and
household water use

* Retreat of valley glacier
and high discharge in
the form of flash floods
in the snow feed rivers
in the bright sunny days
of summer and monsoon

* Increaseinthe
formation of glacier
lakes in the glaciated
areas and increase in the
GLOF risk in the
downstream areas

ENERGY

Increasing frequency of
rainfall compared to
snow has made the
traditional flat mud roof
redundant

Decrease in snowfall has
implications on water
availability for traditional
agriculture production
resulting to migration of
village communities
(Chosher village Ward
No. 9, Mustang)
Increase in the unusual
rainfall associated to
hailstorm damaging
apple production, and
other agriculture
productions such as
maize, potatoes, naked
barley and wheat.
decline in water

quality due to impact on
natural filtration systems
by change in
precipitation type

Time spent by for water
collection increased

ENERGY

Efficiency of alternative
energy systems (solar &
hydro-power) decreasing
Increased cloud cover
impacts solar PV systems
and changes in water
flow impact hydro.
Changing consumption
pattern: Reduced use of
energy for space heating.
Energy uses: Increasing
use of dung cakes for
heating energy to
counteract reduced
availability of wood fuel;
LPG and various sources

ENERGY

quality and
increase in health
vulnerability
Decline in rainfall
volume and rainy

days
High intense
rainfall and

increase in the
landslide and
erosion and
associated loss of
human life and
property

Delay in monsoon
affecting
agricultural
calendar and
agriculture
productivity
Increase in land
dryness (decrease
in soil moisture)
and decrease in
agriculture
productivity and
increase in forest
fires

Increase in
Thunderstorms
frequency related
loss of human life
and property
Conflict on the
water rights for
water supply
system increasing

Decrease in the
river/streamlet
discharges have
reduced the
power output of
micro-hydro and
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Performance of micro-
hydro facilities has
deteriorated due to
reduction in river
discharge

Loss of efficiency in solar
systems due to
increased cloud cover in
cold seasons

GLOF risk to micro-hydro
facilities

Decline in forest annual
regeneration due to
change in water cycle
causing higher
deforestation as most of
the communities depend
on the fuel wood for
their household energy
Decline in the availability
of the fuel wood as a
result of increasing
forest fires due to low
precipitation in post
monsoon and increase in

of electricity (solar, micro
hydro and grid) for
mainly lighting;
traditional and improved
water mills are used for
agro processing

Decline in forest
production — forest
productivity declined due
to changes in water
system (other drivers like
deforestation and
population growth were
also identified); change in
plantation cycle due to
reduced/slow growth

Decrease in the
river/streamlet
discharges have
made the water
mills redundant in
summer

temperature
Coping WATER WATER e Afforestation
/Adaptation | ¢ Plantation to provide = Controlled grazing of /plantation of

slope protection (limited
success)

Small-scale irrigation
canals linked to
adjoining rivers
Domestic water use
management

Filtration systems for
household water
Migration to water
sources

Bioengineering for slope
protection

Seasonal migration of
able bodied male
outside for labor and
other jobs (mostly to

livestocks

Taping of snow for
irrigation purpose
Promotion of Small scale
irrigation

Household water
conservation

Use of water filtration unit
at household level
Rainwater harvesting at
household (roof water
harvesting) and
community level (run off
collection ponds)
Government subsidies on
kerosene and LPG

Land development for
agriculture (conversion of

ENERGY

non-timber
forest crop
species
Conservation of
water sources
by means of
vegetation
planting

Use of other
alternative
lighting energy
such as photo
voltaic and solar
tuki

Use of improved
cooking stoves
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India)

ENERGY

e Electricity (from grid)
coverage gradually
increasing

e Financial support for
biogas, subsidies offered
by the government

e Solar lanterns for

lighting (NGO supported)

waste land to agriculture)
Use of improved cooking
stoves

Implementation of
community pasture
development activities
Afforestation of barren
lands for erosion control
and water conservation
Replacement of mud roof
with corrugated sheet roof
Seasonal migration for
trade mainly in winter
(mostly in India)

ENERGY

Rural electrification
programme scaled-up
Enhancing supply of
LPG/kerosene at
subsidized rates
Promotion of solar,
micro-hydro and
improved water mills
Increased community
capacity building for new
technologies

Promotion of improved
cooking stoves
Warning system against
GLOF in localized areas
such as Tama Kosi
Glacial lake draining in
localized areas such as
Cho Rolpa

Awareness raising against
GLOF Hazard such as
Tama Kosi

Hill Ecological Zone
Impact WATER WATER WATER
Assessment | ¢  Drought situationinthe |+ Reduction of water at = Late monsoon
dry season source, leading to arrival affecting
* Llandslides decrease in drinking agricultural
e Drying up of small water water availability calendar and
reservoirs due to late *  Drought like situation in agricultural
productivity
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onset of monsoon

¢ Insufficient water supply
for domestic purposes
from locally available
small streams

e Loss of agricultural
productivity (both rain
fed and irrigated)

* Flooding causing erosion
and sedimentation,
implications for
agriculture
infrastructure, and
human wellbeing.

e Degradation in water
quality (health and
sanitation implications)

*  Conflict over water
rights due to drying out
of springs and rivulets

ENERGY

¢ Declinein fuel wood due
to increasing forest fires

e Water mills redundant in
dry season

the dry season (low soil
moisture affecting winter
and summer crops)
Insufficient or non-
functional water supply
systems in the uphill
mountain slopes due to
decrease in discharge or
drying out of springs
owing to little or no rain
in the summer and
winter

Insufficient water in the
irrigation canals affecting
agriculture due to
decrease in the discharge
of the source streams
and rivers

Loss of rain fed
agriculture productivity
because of the late
monsoon

Increasing incidents of
landslide and debris
flows due to frequent
extreme rainfall events
with implications on
agricultural land,
settlements,
infrastructures (such as
roads, irrigation canal,
water supply system,
etc.)

Degradation in water
quality (multiple use of
water and related
pollution in the water
stress period and
contamination by runoff
in the high water period
with implication on
public health particularly
related to water borne
diseases)

ENERGY

Decrease in the
monsoon rainfall
duration from 5
months to 2
months affecting
the agricultural
productivity

= Rainfall has

declined in all
season with
implications on
the spring and hill
side rivulet
discharge which
often dry out in
the late winter
and summer
months which has
made the small
irrigation system
and water
sourcing point
redundant

= Flies and

mosquitoes have

increased with

health

consequences

e Water quality

has declined
because of
multiple water
use with health

implications
ENERGY
e Water mills and
micro-hydro

projects are
affected due to
variations in
stream flows.

* Decreasing
access to energy
sources: forest
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Decline in the availability
of the fuel wood as a
result of increasing forest
fires due to low
precipitation in post
monsoon and increase in

productivity and
access to energy
sources and
water sources

temperature
Coping & | WATER WATER WATER
Adaptation | e Plantation to provide e Installation of hand e Promotion of
Assessment slope protection pumps, toilet at
e Water collection from e Collection of rainwater in household level
far off sources ponds for irrigation to improve

Crop diversification to
drought resistant/less
water intensive crops
Water management
(regulate timing of water
supply; water rationing;
drip irrigation)
Greenhouses for
vegetable crops
Household water
conservation strategies
such as storage of
kitchen waste water for
livestock

Rainwater harvesting
(household level for
domestic use;
community level for
livestock use)
Bio-engineering for slope
protection

Rainwater harvesting
(limited coverage,
concentrated in Doti)
Water reservoirs for
storage

Switch to traditional
house grinding
implements such as
“Zato”

Seasonal migration of
able bodied male

Plastic lining to prevent
seepage (storage
improvement)
Rainwater harvesting
system for livestock
feeding and household
usage (in ponds and
tanks)

Plantation of faledo trees
for enhancement of
water sources

Digging ponds in damp
places for drinking water

ENERGY

Use of canals from micro-
hydro projects as
irrigation canals
Installation of biogas for
cooking energy
Installation of micro-
hydro for lighting energy
Social environmental
management for source
protection and
promotion of bio-
engineering

sanitation and
water quality

e Use of boiled
water for
drinking

e Fetch water
from far of
distance for
domestic use

e Source
protection of
water supply
systems

¢ Rain water and
fog water
harvesting for
household
consumption

e Protection of
community
forest for water
conservation

e Plantation of
water
conserving trees
such as Alnus

nepalensis
ENERGY
e Electrification
using micro
hydro, grid

electricity and
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outside for labor and solar photo

other jobs (mostly to voltaic and

India) community
electricity

ENERGY generators.

e Financial support for e Biomass for
biogas and micro-hydro cooking.
(subsidies offered by the e Storage battery
government) based lights.

e Solar lanterns for
lighting (NGO supported,
limited coverage)

* Improved cooking stoves
(Government subsidy
support)

¢ Community efforts to
avoid/manage forest
fires

Terai Ecological Zone
Impact WATER WATER WATER
Assessment | ¢  Drought is occurring * Reduced availability of * Changeinthe
earlier water due to insufficient timing of

*  Floods in peak monsoon, rainfall. Supply systems enhanced and
increase in flash-floods are becoming useless reduced spring

* Delayed monsoon * Cost implications of flows

e Landslides, debris flow, boring at higher depths ¢ Lowering of
sedimentation for water groundwater

e Reduced performance of | * Water conflicts table
water storage ponds * High intensity rainfall * Decline in water

»  Shrinking ponds and episodes causing quality
groundwater for water inundation of households | ¢ High
storage and agricultural lands sedimentation

e Degradation of water e Change inriver courses, of siltin the
quality with health and improper drainage agricultural land
sanitation impacts systems, and and decline in

*  Micro-irrigation not sedimentation of the bed the agricultural
performing well aggravating inundation productivity

* Lowering of * Increased risk of
groundwater table flood due to

ENERGY intense rainfall

Decline in fuel-wood
from increased forest
fires

in monsoon
Untimely rainfall
and decline in
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ENERGY

productivity of
rain fed lands
Low or no
rainfall in the
winter season
affecting
agricultural
productivity
Dew in the
winter months
declined sharply
affecting the
Mustard and
Masoor (a kind
of pulse)
agricultural
productivity
Scattered
rainfall, some
areas too much
water
associated with
floodings and
some area dry
The land is
getting
increasingly dry

Increased
requirement for
irrigation energy

Coping &
Adaptation
Assessment

WATER

Irrigation from ponds
and other sources
Micro-irrigation systems
Installations of hand
pumps and shallow tube
wells

Conservation ponds for
water storage
Plantation for bank
protection

Flood warning systems
Seasonal migration of

WATER

Irrigation to avoid
moisture stress

Join old irrigation canals
with the river

Build overhead tanks to
ensure supply of drinking
water

ENERGY

Use of energy saving
cooking stoves and
biogas

WATER

Installation of
hand pumps,
shallow tube
wells and deep
tube wells for
domestic, and
irrigation
purpose
Change in
winter
agricultural
crops
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able bodied male ENERGY

outside for labor and e Useof

other jobs (mostly to alternative

India) energy for

cooking and

ENERGY lighting (biogas,
e  Community lanterns for solar photo

lighting voltaic, Solar
e Biogas plants including lanterns)

govt. subsidy ¢ Use of improved
Community forestry and cooking stoves
managed harvesting, as
necessary (systematic)

Discussion

Water is a critical input to production systems. Any change in the water regime (precipitation, river flow,
groundwater, or snow and ice) brings a profound change in the production systems (human based or
natural) and life forms depending upon these production systems. Stocktaking of water and energy
sector reveals the sector to be already in a state of stress both because of climatic and non-climatic
factors. Contribution of climatic factors in the present scenario is very difficult to access due to poor or
inadequate database and research relating water and energy sector to climate change. Though the
impacts of precipitation variability to the existing socio-ecological and natural environment could be
derived based on the assessment elsewhere (such as IPCC TAR and AR4), the specific vulnerability
assessment in the geographical, ecological and social cross-section is difficult to develop at this stage.
Theoretically, the poor and deprived community groups and women groups in particular are the
vulnerable groups in the context of Nepal and they are or will have to face the consequences of the
climate brought water and energy stress because of the extremely reduced adaptation capacity. The
assessment presented in this discussion note is based on the perceptions of the communities of the
three transects across Nepal and need to be evaluated from this perspective only.

The communities met across the three transects have a fair idea of the changing climate than before,
though they were not scientifically aware of the global climate change as discussed in academia and
scientific communities. They have their own yardstick of indicators to explain the change in temperature
and memories of the past in the rainfall variability. It is therefore, the main impacts of changing climate
noted by the communities on the water and energy sector were on agricultural systems, livelihoods and
well being or quality of life of the people.

Changes in precipitation patterns and intensity were observed across all three transects to have cross-
thematic implications: for example, the impacts of water stress (to little water) on domestic water
supply was noted to affect health and sanitation apart from agricultural productivity and malnutrition
across all ecological zones; other water stress related hazards (too much water) such as landslides and
erosion/siltation were having an impact on settlements, agriculture land and communications/transport
infrastructure apart from loss of biodiversity in the Hill and Mountain ecological zones; the flash floods
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and associated erosion and sedimentation was observed to have a profound impact on the agriculture,
human settlement and infrastructures in the Terai ecological zone.

The most direct impact of changing climate trends and hazards was noted on renewable energy sources
(such as micro-hydro power projects) in Hill and Mountain ecological zones; and also solar power which
were noted to be affected by changes in weather affecting cloud cover in the Mountain ecological zone.
Climate hazards also affected energy security indirectly; for example, a noted decline in forest
productivity and increase in forest fires that was attributed to declining timely rainfall in dry seasons
reduced the availability of wood for fuel, putting greater pressure on alternative energy sources (with
cross-thematic implications for forests and biodiversity). In the energy sector, the impact of decreasing
river discharges highlighted by respondents is likely to affect the efficiency of hydroelectric projects
(micro to mega) in the Hill and Mountain ecological zones.

Adaptation and coping mechanisms were being undertaken at the household level (rainwater
harvesting; household level water management; water filtration systems; changing household energy
consumption patterns from different energy sources); community level (community ponds for water
harvesting; water rationing; micro-hydro projects); and district level, for example agricultural extension;
irrigation systems. Many of the options identified were coping responses and may not be adequate
against long-term climate changes where the impacts of climate change are likely to worsen over time,
such as travelling greater and greater distances to collect water and seasonal migration for additional
income for livelihood.

A short institutional analysis undertaken during the transects identified several levels of institutional
support for coping and adaptive strategies. In the Western region, there was a high presence of both
government service providers as well as INGOs/NGOs, especially in the energy sector as well as in the
provision of slope protection against landslides. In the Central region, District Water Supply was
undertaking monitoring of water systems, and VDC & Water User groups were identified as playing a
role in facilitating community-based water management programmes. Many NGOs were also providing
specific technological assistance into micro-hydro projects;’ small-scale irrigations schemes; and the
provision of biogas as an alternative source of energy. In the East, MOE (formerly MOWR) was identified
as a key institution in managing the provision of water rights, which needed to take account of the
optimal use of resources. Government, NGO and INGO interventions were generally limited to the
measures which require high financial resources such as river bank protection, small irrigation system,
flood warning systems, water supply systems, micro-hydro installation, improved cooking system,
biogas, solar house system, solar cooker, solar Tuki, and flood rescue and rehabilitation. A number of
government departments and their line district offices were involved, but their outreach in terms of
area coverage and population served was below the required level.

Finally, the literature revealed a number of additional impacts and adaptation strategies worth
highlighting. In the Mountain, the increased melting of the glaciers is understood to be increasing the
risk of Glacial Lake Outburst Floods (GLOF). Several adaptation options to this increasing hazard have
been identified, including early warning systems (for example in Tama Kosi); glacial lake drainage (for
example in Cho-Rolpha); and awareness raising for downstream communities (in the Tama Kosi valley).

Considering the perceived risks, sensitivity of the exposed population and natural environment, and
adaptation capacity of the people, the first hand crude vulnerability assessment reveals that hill and
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mountain ecological zone of the far-western and mid western Nepal is very likely highly vulnerable
geographic area of Nepal. The hill and mountain ecological zone of western Nepal, Mountain ecological
zone of central Nepal, and Terai zone of central, western and mid-western Nepal is the second likely
vulnerable geographical areas compared to rest of the other eco-geographical zones of Nepal. Further
scientific analysis, however, is required to validate the above eco-geographical vulnerability assessment.

3.2 Forests and Biodiversity

3.2.1 Overview of Forests and Biodiversity sector in Nepal
Forests

In Nepal, according to Forest Act 1993, forest is defined as all the area which is fully or partially covered
by trees. Under this definition, an inventory of forest cover undertaken by the Department of Forest
Research and Survey using the satellite images from 1994 to 1998, shows that the forest area of Nepal is
is 4.27 million hectares (29%)?, and shrub land area is 1.56 million hectares (10.6%) (DFRS, 1999). These
forested areas fall under different categories of forest as defined by Forest act 1993, which include:

0 Government Managed Forests: Forests managed by government for the benefit of the country and
people through production and protection of the resources.

0 Protection Forests: Forests declared as “protected forests” and managed for the environmental,
scientific and cultural importance.

0 Leasehold forests: Forest handed over to the forest based industries for production of raw
materials, or handed over to the people below the poverty line in order to harvest forests products
like firewood, timber, forage, non-timber forest product etc.

0 Religious forest: Forests handed over to the local religious institution for development, protection
and utilization.

0 Collaborative forest®: This is a recently developed concept of forest management in partnership
with local people, local government, and the Department of Forests, where inputs and responsibility
of forest management are shared among the partners.

0 Community forest: Parts of national forests handed over directly to the communities living around
the forests according to Forest Act 1993 and Forest Rule 1995. For handing over of community
forests, District Forest Office has to consider accessibility or distance from village to forest, interest
and capacity of users. The objective of community forestry is to produce collective benefit to the
local communities and the nation from development, conservation and utilization of the
forest.

(GoN, 1993)

2Percent (%) of total land area in Nepal

* This category is later on added by government from the directive in 2001
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Today, there are more than 14,337community forest users group managing more than one million
(12,19,272) hectares (DoF, 2009a). Similarly, there are 23,424 hectares of leasehold forests managed by
36,472 households (DoF, 2009 b) and there are also Collaborative Forests managed by local
communities. Therefore, community based forests add to 1,242,696 ha managed by1,684,189
households or approximately 21 percent of country's forests managed by 40 percent of the total
population.

The forest areas that are not designated as community based forests or religious forests, are considered
as government managed forests. In practice there are still large areas of forest (5.83 M ha-1.24 M ha —
some as protected area) which are, in theory, managed by government. These forests are mostly in Terai
region and at high altitude. In the midhills, most of the forest areas are handed over to local people as
community forests or leasehold forests. Collaborative forests are designated mostly in the Terai districts
of central Nepal.

Forested areas are in decline in Nepal, largely due to deforestation. As compared to the forest area
inventory conducted by Land Resources Mapping Project in 1978/79, in the Terai forest area has
decreased at an annual rate of 1.3 %, where as in the hills the forest area has decreased at the rate 2.3
% per year (although at the same time shrub area has increased). Thus, the net decrease in forest (tree
and shrub) in the hills is 0.2 percent (DFRS, 1999). In the whole country the forest area has decreased at
the rate of 1.7 percent, but while considering shrub land the net decrease is only 0.5 % per year.

The main species found in forest of Nepal is Shorea robusta (28.2% in volume), followed by Quercus spp
(9.3%), Terminalia spp (7.6%), Pinus roxburghii (6.3%), Abies spectabilis (4.4 %), Rhododendron spp
(4.2%) and Alnus nepalensis (2.9%) (DFRS, 1999).

Biodiversity

Nepal’s biodiversity reflects its unique geographical position and climatic variations. There are over 6500
species of flowering plants, over 1500 fungi species, and over 350 lichen species. Out of those about 370
species of flowering plants are considered endemic to Nepal. Faunal diversity in Nepal is also vast, and
the country harbors 175 mammal species, 836 bird species, 147 reptile and amphibian species, 180
species of fish, 640 species of butterfly and above 6000 species of moth (Maskey, 1996). Of these 26
species of mammals, nine birds and three reptile species are either endangered or vulnerable or
threatened. Those species include tiger, rhinoceros, elephant, musk deer, snow leopard, swamp deer,
wild buffalo, Bengal florican, lesser florican, red panda, clouded leopard, Gangatic dolphin, gharial etc.

Table 4: Species diversity of main fauna and flora in Nepal

Faunal diversity Floral diversity

Group No of species Group No
Mammals 181 Gymnosperm 28
Birds 844 Angiosperm 5160
Reptiles 100 Ferns and allies 380
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Amphibians 43 Mosses 463
Fish 185 Lichens 465
Butterflies 635 Algae 687
Spiders 144

Source (Maskey, 1996)

The biodiversity in Nepal is supported by the forest ecosystem, rangeland ecosystem, wetland
ecosystem and mountain ecosystem. To protect these ecosystems, the government of Nepal has
established four types of protected areas: national parks, wildlife reserves, conservation areas and
buffer zones. The National Parks and Wildlife Conservation Act (NPWCA) 1973 is the principal legal
instrument that governs the management of protected areas in Nepal. The Act provides complete
protection to 27 species of mammals, nine species of birds, and three species of reptiles. The
Government also brought forward Buffer zone Management Regulations in 1996, which gave local
communities rights to manage the forests around protected areas to fulfill their needs and at the same
time maintaining the buffer zone forests as a security belt to conserve core protected areas. There are
two other Acts pertaining to conservation of biodiversity: the Aquatic Animals Protection Act (AAP Act)
1961, and National Trust for Nature Conservation (NTNC) Act 1982 (previously KMTNC Act). The Aquatic
Animals Protection Act 1961 provides legislative protection for habitats of aquatic species.

3.2.2 Outputs from the Transect Appraisal Exercises: An initial assessment of impacts of climate change
on forests and biodiversity

East Central Far West

Mountain Ecological Zone

Impact ¢ Habitat changed, invasive Upward shifting of tree
species has increased. species.
* Increased forest fire Landslides and erosion are
¢ Upward shifting of Utis, less increasing.

snow fall

¢ Diseases and insects have
increased.

¢ Parasites have increased in
Utis

* Leopard, katus, ground grass,
jackal, Himali Vulture, yakura
have decreased

¢ Deer, porcupine, Kalij and
Luiche have increased

e Early flowering is observed in
Rhododendrons, Stem borer
(beni kira) and larva increased

Jackal is now common.
Migratory birds like cranes are
not seen in the sky.

Domicile crane do not use this
migratory route as before
Firewood scarcity means roots
are now used as fuel,
increasing the damage to
forests, promoting erosion,
and exacerbating
desertification (Mustang).
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Coping/ | «
Adaptat |
ion

Afforestation programs

Bio-engineering techniques to

stabilize slopes.

* Various community user
groups are formed

* Firelines are made

* Community awareness to

conserve and protected

endangered species

* Restricted grazing and initiated
plantation by community.

* Initiation of forest
management by using forest
operational plan by
community forest user groups

Hill Ecological Zone

Impact e Utis, chestnut and chilauni
are increasing, Insect attack
in sal and utis

¢ Upward shifting of Dhupi
salla and Utis

e Stem borer and Aijuru
increasing

¢ Increased regeneration of
seedlings per hectares

¢ Water source are decreasing

¢ Risk of fire and fire
incidences are increasing

¢ Rate of natural regeneration
has slowed.

¢ Landslides are increasing

¢ Birds and animals like
Dhukur, Nyauli, Vulture,
Kalij, Jackal, Pangolin,
Dhukur, Bhakur and Haleso
are decreasing

¢ Increase in number of deer,
monkey and rhododendron

* Early flowering of plants like
simal and rhododendron

¢ Diseases and insects have
increased

e Eupatorium is replacing tite
and allo.

* Wide spread of eupatorium

e Banmara rapidly spreading

Diseases are seen in trees like
sal and katus

Local wild vegetables and herbs
like “Jaluka”, Sugandhakokila
and wild mint are disappearing
Forest are getting drier and
more susceptible to fire

Forest area is increasing but
water is decreasing

Water table declining

More drought and floods
Erosion and landslides due to
high intensity rainfall

Early sprouting in trees
Poisonous snake like cobra and
caret are seen

Crane, vulture, bat, local
dhukar, white money and
vulture are disappearing

Terai dhukar, jackal, deer and
red monkey are seen

Local rice (marshi), cucumber
and bitter gourd are
disappearing (Palpa).
Eupatorium is increasing in
forest and common land.

National forest is
declining whereas
community forest
has increased.
Sandan, bamboo,
nigalo, silajit, taxus,
guchichau, bhase,
satu, panch aule,
silajit, amala, ritha,
timur, bel,
yarshagumba,
Aiselu, Chutro
mushroom and
other medicinal
plants are
decreasing

Forests are getting
dry and susceptible
to fire

Dry season
discharge has
decreased,

Lakes, ponds,
streams, water
chanals in forest
have less water or
even dried up

Soils are getting
drier

Landslides is
increasing

More flash flood and
river bank erosion
Fruit ripening period
altered

Early flowering of
Rhododendron
Local birds like eagle
and vulture as well
as migratory birds
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are decreasing

Wild animal and
fishes are decreasing
but harmful animals
like wild bores are
increasing

Pests have
increased. Insect
infestations are
occurring for longer
period.

Invasive species like
Lantana and
Eupatorium is

increasing
Coping/ | « Bioengineering e Utis are harvested Management of
adaptati | « Forest protection and  Vulture conservation forests by
on management (Community e Conservation of ponds community

forest promotion)

¢ Use of alternate energy

* Forest management, fire
protection, fire line
construction

¢ Control of invasive species

* Awareness on community
for conservation and
protection of endangered
species and animals

* Management of community
forest

* Fire protection programme

* Collection of dry leaves from
ground

* Awareness programmes in
media

* Pesticides use has increased

* People change their habits

* Use of water pumps

* Rainwater harvesting

* Silviculture operation

* Bio engineering

Fire protection
Bio-engineering
Conservation pond
in Churia.

Arhar been used to
control Lantana.
National parks and
wild reserves
Shifting to
alternative energy
such as biogas and
solar

Terai Ecological Zone

Impact

¢ Khair, sissoo and simal trees
are decreasing in forests
(Sunsari).

* Forests are drier and there
are more incidence of forest
fire

e Ponds are drying

e Water table is declining

e Wetland is shrinking

 Biodiversity loss due to
floods and siltation

* River bank cutting has
become common

* Python, peacock and maina,
Crab, Jhingefish, buhari,
tengra, singhi, shipi, bet,
kamal, purni pat, chakhewa,

* Neem and tulsi are decreasing

* Water logging at the time of
flooding has killed the trees

* Sissoo trees are killed by
diseases.

* Blossoming season has started
later

* Forest are getting dry and
chance of forest fires

e Water sources polluted

* Decline in soil moisture

* Jackals, kilhat, malchari,
Changal chehara bird,
earthworm, barula, cobra and
vultures are increasing.

e Furmudhhi birds are getting
extinct.

Diseases are seen
even in wild trees like
siss00

Satisal, harro, barro,
sal, kurilo, pipla,
dalchini, kaulo and
bijasal trees

New insects are
damaging fruits and
trees

Wild fruits and
vegetables such as
mushrooms are
reduced in forests.
Early ripening of
forest fruits like
Jamun, pyarifal and
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ghaghan, pani hans, Karra,
diddha, pani kauwa, sparrow,
peacock, leopard, monkey,
rajhans and small bees are
decreasing

e Migratory birds have reduced

» Wild buffalos are increasing

* Diseases and insects
increased.

* Michenia macarantha and
Lantana are increasing

* Increased attack of termites

Pests in agriculture land are
increasing.

Forest fire increasing
Indigenous vegetation has
declined

Invasive plants like lantana and
michenia are encroaching
forests and common lands.

damarahi

Early defoliation and
early sprouting and
flowering in trees
Reduced soil
moisture

Forests are getting
drier, forest fire
increasing

Reduced water in
canals and sources
Water table declining
Lakes, ponds,
streams, water
chanals in forest have
less water or even
dried.

Wetlands are
shrinking

Siltation of river and
flood destroying
agriculture land
Forest and water
related disaster like is
increasing

More erosion in
Churia

River cutting of
forest edge and
agriculture land and
road

Less rain and more
flood

Fishes, tigers,
elephant, cheetals,
malewa, suga,
gauthali, eagle,
hyena, deer, vultures,
cranes and owl are
decreasing.

Mating season of
wild dog has changed
Wild bore,
porcupines and
monkeys are
increasing

Invasive species like
Lantana and
Michenia are
increasing
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Harmful insect are
increasing in forest,
farm and village.
Snake, insects and
frogs are increasing
Coping/ Plantation in forest, River training and construction Community forest
Adaptat communal land and long the of embankments management
ion rivers Bio-engineering Plantation in blank
Management of Churai Protection and management of patch of community
forests River training and community forests. forests and along the
bio-engineering Wetlands management stream bank
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of green belt More irrigation facilities. around the river are
Awareness raising and Cultivation of local species. planted with sissoo
capacity building of Awareness camps Installation tree
community forest use water purification technology Forest fire protection
groups both in surface and ground Institutions work in
water order to minimize
Use boiled water for drinking park-people conflicts.
* Changein rice type * Urban population
depends on non-fuel-
wood energy sources
Discussion

The stocktaking review of literature relating to climate change, forestry and biodiversity in Nepal
revealed a lack of concrete scientific data on the impacts of climate change for this thematic area.
Further, there are no comprehensive databases of biological diversity in Nepal so there is no baseline
against which to evaluate the impacts of climate change at a national scale (NCSA, 2008). However, the
anecdotal evidence from the Transect Appraisal Exercise showed that communities are experiencing
changes in temperature, rainfall, water availability in 