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2.4  Impacts of Climate Change in Nepal

 Th e ongoing climatic changes and changes those are projected to occur in the future are likely to have 
impacts on diff erent sectors of Nepal. Impacts on some sectors are likely to be more severe. Following sections 
provides accounts of some observed impacts and impacts that are likely to occur in the future in diff erent 
sectors.

2.4.1 Impacts on Water Resources

 Nepalese river basins are spread over such a diverse and extreme geographical and climatic condition 
that the potential benefi ts of water are accompanied by risks. Th ough the available surface water 
of Nepal (202 km3) could fulfi ll the demand of the country up to the end of 21st century, the 
availability of only 26 km3 water in dry season shows that water scarcity is eminent in Nepal unless 
water resources are properly managed. Besides, rising temperatures have caused glaciers to melt and 
retreat faster. Receding glaciers mean an increased risk of the sudden fl ooding following glacial lake 
outbursts. 

 Glacier Fluctuation

 Th ere are 3252 glaciers in Nepal covering a total area of 5323 sq. km. (ICIMOD/UNEP, 2001). 
Signifi cant glacier retreat has been documented in recent decades, with a very high likelihood that 
this is linked to rising temperatures. Glaciological Expedition in Nepal (GEN), collaboration between 
Nepal and Japan, started glacier study in a regular basis in Nepal in several glaciers in Hidden Valley 
of Dhauligiri Region, Langtang Region, Khumbu Region and Kanchenjunga Region since early 70s. 
Some result of the glacier fl uctuation studies are presented below.

 Glacier AX010 in the Shorong Himal (Fig 2.9) is one of the most studied glaciers in Nepal. Th e 
monitoring results since 1978 shows that the retreat from 1978 to 1989 was 30 m, which is equivalent 
to 12 m thinning of the glacier surface (Fugita, 2001). Recently, Glacier AX010 was resurveyed and 
the glacier terminus has further retreated by 14 m after 1998 (Fig. 2.16).

Figure 2.16: Glacier AX010 (Shoring) in a. 1978, b. 1989, c. 1998 and d. 2004 

Source GEN-DHM research
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 Yamada et al., (1992) reviewed terminus fl uctuation of seven clean type glaciers in Khumbu Region 
for the period 1970’s to 1989. Majority of the glaciers have retreated in the range of 30 to 60 m in the 
observed period. An expedition organized in 2004 found the majority of glaciers in Khumbu Region 
continuing to shrink at a rather fast rate, while some smaller glaciers have begun to disappear.  Fujita 
et al. (1998) conducted survey of Yala glacier terminus of Langtang Region in September 1994, May 
and October 1996 and found that the retreat rate and surface lowering has accelerated in recent years. 
Similarly Fujita et al in 1997 found glacier retreat a general trend in Hidden Valley.

 Asahi et al. (2000) studied glacier fl uctuation in Ghunsa Khola basin of Kanchenjunga area and a 
comparison of the 1992 glaciers with those of 1958 in the area revealed that out of 57 glaciers, 50% of 
them have retreated in the period from 1958 to 1992. Also, 38% of the glaciers are under stationary 
conditions and 12% are advancing.

 Th e widespread glacial retreat in Nepal can have two direct consequences: 1) changes in the hydrological 
regime and 2) glacial lake outburst fl oods. Subsequent sections discuss the state of understanding on 
those issues.

 Changes in the Hydrological Regime

 Th e Initial National Communications of Nepal carried out vulnerability/impact analysis of water 
resources with aspect to the changes in climate using Water Balance model and Deterministic model 
to the three (snow-fed) major river basins namely, the Karnali, the Narayani, and the Kosi and in one 
(rainfed) small Bagmati river basin. Th is particular study suggested the hydrological regime of the 
studied basins to be more sensitive to changes in precipitation rather than temperature changes. A 
rather simplistic approach using altitudinal temperature lapse rate suggested that almost 20 % of the 
present glaciated area above 5000 meter altitude are likely to be snow and glacier free area with an 
increase of air temperature by 1o C. Similarly, 3 o C and 4 o C rise in temperature could result into 
the loss of 58 % and 70 % of snow and glaciated areas respectively. (MoPE, 2004)

 In 2001 a project called SAGARMATHA (Snow and Glacier Aspects of Water Resources Management 
in Th e Himalaya) was initiated with the primary objective of assessing the seasonal and long term 
water resources in snow and glacier fed rivers originating in the Hindu Kush- Himalayan region 
and to determine strategies for coping with the impacts of climate change induced deglaciation on 
the livelihood of people in the region (e.g. Rees and Collins, 2004; Rees et al., 2004;Sullivan et al., 
2004). Th e results have shown impacts of deglaciation to vary considerably within the region and 
within catchments. Highly glaciated catchments and those (catchments) where melt water contributes 
signifi cantly to the runoff  have been shown to be most vulnerable to deglaciation. However, the 
catastrophic water shortages forecast by some experts are unlikely to happen for many decades, if at 
all. Rather, some upper areas may benefi t from increased water availability for the foreseeable future. 
Th e threat that, all of the regions glaciers will soon disappear, would seem ill-founded. It has to be 
noted here that the model is spatially rather crude and the results should not be taken conclusive. 
Furthermore, it is not able to predict changes in seasonal variability and changes in hydrological 
regime, which are very important.
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 Glacier Lake and their Outburst Floods

 Th ere are 2315 glacier lakes of varied sizes, the total area of which is 75 sq. km. (ICIMOD/UNEP, 
2001). Nepal has experienced or has been impacted by at least 25 GLOF events in the past. Although 
GLOF event is not new in Nepal, it has attracted the attention of the scientifi c community and 
government only when a disastrous GLOF occurred at Dig Tsho Glacier Lake on 4 August 1985 in the 
Langmoche valley of Khumbu region in eastern Nepal (Ives, 1986; Yamada, 1998). It caused serious 
damage to the nearly completed Namche Hydropower Project, washed away big area of cultivated 
land, bridges, houses including livestock and inhabitants along its path downstream. Th e fl ood waves 
lasting for about 4 hours released about 6 to 10 million cubic meter of water (Ives, 1986). Since 
then, Government of Nepal (GON) has considered GLOF as a threat to the development of water 
resources of the country and has given attention to GLOF studies. Tsho Rolpa, the largest glacier lake 
in Nepal occupying an area of 1.76 km2, was in the form of a cluster of small supra-glacier ponds 
in the late-1950, which merged and grew to its present stage (Fig. 2.17). ICIMOD/UNEP (2001) 
identifi ed altogether 20 lakes in Nepal as potential dangerous lakes, although many of these need fi eld 
verifi cation. It is certain that GLOF will have strong negative impact on the development eff orts of 
Nepal, especially in the water resources sector.

Figure 2.17: Development of Tsho Rolpa Glacial Lake

Source: Yamada 1998; Shrestha et al 2004

 Mitigation work is extremely expensive and it is not possible to implement mitigation work in all 
dangerous lakes. Moreover, mitigation work cannot completely exclude possibility of GLOF. 

2.4.2 Impacts on Agriculture Sector 

 NARC carried out impacts of climate change study on some of the cereal crops of Nepal. Vulnerability 
assessment of Rice yield showed that at 40 C rise in temperature and 20 % increase in precipitation 
could result in marginal increase yield from 0.09 to 7.5 % and beyond that the yield would continue 
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to decline. In case of wheat the actual yield of wheat showed increased output in western region of 
Nepal with the rise of temperature but decline in other regions. Similarly, temperature rise showed 
a decrease in maize yield with increase in temperature. Th ough temperature rise had more negative 
eff ects on maize yield, the trend was almost similar to wheat. However, rice, wheat and maize responded 
positively under double CO2. Wheat potential went as high as 60 %, rice yield 21 % and maize yield 
12 % under double CO2 condition. 

 Th is study has suggested that there are still many uncertainties in the climate scenarios of GCMs 
and RCM as there are several constraints and limitations identifi ed in the models. At a preliminary 
stage, however, adaptation measure to Climate Change could be approached by intensifying the 
conservation of drought resistant crop varieties by improving cropping practices to conserve water; 
and by promoting crop diversifi cation. Several aspects of the vulnerability and impact analysis in 
agriculture sector can also be improved, for example, development of improved climate scenarios, 
development of more suitable crop models, and search for alternative analytical approaches. 

2.4.3 Impact of Climate Change on Flora and Fauna

 Rising temperatures, glacial retreat and changes in water availability will also lead to changes in 
natural biodiversity. Biodiversity is the part of climate system. Both the storage of carbon and nitrogen 
compounds in vegetation, plankton biomass, soils and river sediments and their release through 
respiration and decomposition are infl uenced by the composition of plant, animal and microorganism 
communities. Nepal supports a disproportionately high number of globally important wild animal 
and plant species and contributes to majority of people’s livelihood. Climate is one of the main factors 
which infl uence the distribution and population density of species of fl ora and fauna on Earth. Th ere 
are many observations which suggest that recent climate change has already infl uenced animal and 
plant populations in a number of ways. Th e infl uence can be seen in the timing of seasonal events (e.g. 
fl owering, migration), in rates of growth and reproduction and in the distribution of species. Because 
species react diff erently to climate change, climate change is also infl uencing species interactions (e.g. 
predation, parasitism, competition, symbiosis). Lengthening of the growing season in colder region 
and shortening of the same in warmer part of the earth are some examples. Th is has resulted in the 
expansion and reduction of species habitat.

 Global warming may cause forest damage through migration of forests towards the polar region, 
change in their composition, and extinction of species. Tropical wet forest and warm temperate rain 
forest would disappear, and cool temperate vegetation would turn to warm temperate vegetation.  
Climate change will not simply lead to a shifting of animal and plant communities as we know them 
today. Rather, new types of communities will develop. Species most likely to be at risks will be the  
species with low dispersal capacity (e.g. soil fauna, non-fl ying insects, tree species with heavy fruits).
Vegetation pattern would be diff erent under the incremental scenario (at 20C rise of temperature 
and 20% rise of rainfall) than the existing types. Climate change will also have direct impact on 
wildlife. Furthermore, migration of vegetation and decline in bio-diversity will have further adverse 
impact on wildlife. Under INC a study using Holdridge model has identifi ed 39 vegetation zones and 
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Nepal has 15 types under the existing (CO2) condition. Only 12 types will remain under doubling 
of CO2 climatic condition as depicted by the model. All adaptive measures to reduce vulnerability of 
vegetation should be focused on eff orts to increase and conserve vegetative coverage and minimize 
impact of climatic change. On other words adaptation measures for bio-diversity sector should be 
developed for extensive planting of trees to capture Carbon dioxide as well as to identify/prioritize 
species that are not vulnerable to Climate Change. Besides, we need to reforest sensitive areas with 
drought, heat and fl ood tolerant species, enlarge and add protected areas, develop regional plans for 
non-reserve habitats to conserve wild-life populations and resources lying outside protected areas, and 
emphasize on ecological research and monitoring (Initial National Communications, Nepal, 2004). 

2.4.4 Impacts on Health Sector 

 Growing risk of Malaria, Kalaazar and Japanese Encephalitis outbreak is identifi ed as the potential 
impacts of Climate Change on Health.  Particularly subtropical and warm temperate regions of 
Nepal would be more vulnerable to Malaria and Kalaazar. Increase of temperature would make the 
Subtropical region of Nepal more vulnerable to Japanese Encephalitis as well. Adaptation options in 
this sector could be considered and drawn out from historical perspective and experiences. Th ough 
chemical control of the potential outbreak of disease may not be appropriate due to development 
of growing chemical resistance mosquitoes and ecological eff ects, therefore more research and 
development of alternative approaches are required to control possible disease outbreak (Initial 
National Communications, Nepal, 2004).

 2.4.5  Impacts on Livelihood

 Th e knowledge on the impacts of climate change on livelihood in Nepal is very much limited as there 
are no analytical means to assess it .  It  is indeed a challenging task to ascertain the impacts of climate 
change on livelihoods given the diverse topography and diff erent habitats with variation in  climate 
even within a small distance. Nepal is basically an agricultural country. About 80 percent of the people 
are dependent on agriculture for their income and employment. Agriculture and livestock farming is 
the most common livelihood for the majority of people living in rural areas. Th eir livelihood may well 
be threatened due to impacts of climate change on crops production and  livestock raising. Indeed, 
climate change will weaken the livelihoods of poor people by eroding their livelihood assets. Poor 
people are vulnerable to loss of physical capital (because of damage to shelter and infrastructure), 
human capital (because of malnutrition and diseases), social capital (because of displacement of 
communities), natural capital (because of loss of productivity in agriculture and fi sheries) and fi nancial 
capital (because of more disasters and lower income).Degradation of livelihoods by climate change 
will thus leave poor people with less of the assets they need to withstand shocks and stresses. 

2.5  National Climate Change Initiatives 

 Although there have been very few initiatives taken directly related to address the climate change during the 
past 15 years, however, there exist several initiatives that can be linked to the climate change. Subsequent 
sections provide succinct accounts of such initiatives and the institutions taken such initiatives.
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2.5.1  Institutional Strengthening

 After showing full commitment to participate and contribute to address the global environmental 
challenges at Rio the Janeiro in June 1992, Nepal responded immediately with the establishment of 
Environment Protection Council (EPC) under the chairmanship of the Rt. Hon’ble Prime Minister 
with the objective of integrating environmental concerns into the development process. EPC 
initiated the process of formulating the national policy on environment and approved the “National 
Environmental Policy and Action Plan (NEPAP)” in 1994. NEPAP has become the guiding document 
and the subsequent fi ve-year plans and sectoral policies, plans and programs have refl ected the 
principles and programs envisaged in this document. In September 1995, GON realizing the need of 
a separate ministry in the fi eld of environmental management, established the Ministry of Population 
and Environment (MoPE) and immediately brought the umbrella act on environment management 
as Environment Protection Act in the same year. Similarly in April 1996, GON also decided to 
establish the Ministry of Science and Technology (MoST) to facilitate the process of scientifi c and 
technological development in a coordinated way. In November 1996, GON also decided to establish 
Alternative Energy Promotion Centre (AEPC) under the MoST to support the government in the 
formulation of alternative and renewable energy technology policies and their promotion, extension, 
development and dissemination.

 Government of Nepal realized the importance of integrating environment, science and technology 
related works to be carried out in a more coordinated way, and merged the Environment Division of 
MoPE into MoST and established Ministry of Environment, Science and Technology (MoEST). From 
the climate change perspective, this merger is seen as a very positive step towards broadening the scope 
of environment ministry particularly Department of Hydrology and Meteorology and AEPC coming 
under its umbrella. As MoEST is primarily responsible for coordinating diff erent governmental, 
semi-government, private, academia and non-governmental organizations to achieve the objective of 
sustainable development, other key institutions that are supporting or will be supporting the ministry 
in addressing the national and global environmental challenges including the challenge of global 
warming are separately discussed in the next chapter with their specifi c roles and responsibilities and 
institutional arrangement. In the policy and legislative front also, a lot of initiations have been made 
including bringing Sustainable Development Agenda for Nepal in 2003 to guide the sustainable 
development path till 2017 and many sectoral policies, strategies, plans and legislations to facilitate 
the implementation of SDAN targets. All these initiatives are reviewed in separate headings including 
the projects and programs initiated for national capacity building.   

 MoEST as focal point to UNFCCC has constituted, in March 2007, a 23-member Climate Change 
Network (CCN) to facilitate the ministry with following functions:

• identify working areas on climate change amongst the government, NGOs, private and donor 
organizations; 

• conduct policy/fi eld level research and studies and implement activities based on the capacity and 
expertise; 
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• promote CDM related activities, and launch public awareness and capacity building programs; 

• develop position papers for the Parties meeting and enhance negotiation capacity; and 

• develop Climate Change Clearing House for easy information sharing.

 In 2005, GON has made MoEST responsible to function as the responsibility of Designated National 
Authority (DNA) to execute the Clean Development Mechanism in Nepal. Accordingly, MoEST has 
developed and published the national procedures and sustainable development criteria to evaluate the 
CDM projects. A 11-member Steering Committee and a 6-member Technical Advisory Committee 
are constituted to facilitate the process. Th e Ministry is currently in the process of developing a 
national climate change policy in collaboration with WWF Nepal.

2.5.2 Policies, Strategies and Legislations

 Although there is no specifi c policy, strategies, and laws relating to climate change, however, several 
important policies, strategies, and laws have been enacted to govern the overall management of natural 
resources and to address the growing environmental problems facing the country. Th e major national 
environmental policies include the National Conservation Strategy,1988, the Nepal Environment 
Policy and Action Plan,1993, the Sustainable Development Agenda 2003, the Tenth Plan (2002-07) 
and the Th ree-Year Interim Plan(2007-2010). 

 Th e Th ree Year Interim Plan, the latest plan of the government has the vision to achieve the objectives of 
sustainable development by creating clean and healthy environment through eff ective environmental 
management system and sustainable use of natural resources. Th e Plan for the fi rst time has given 
priority to the implementation of Multilateral Environmental Agreements that Nepal is party and 
recognized the benefi t to be harvested from CDM projects-renewable energy and community forestry 
projects. Th e Plan also gives priority to maintain 39.6 percent of forest cover in the country and 
modernize the hydrology and meteorology for qualitative assessment of climate change and research 
and development works.

  Th e other important sectoral policies, strategies, plans include Master Plan for Forestry Sector, 1989; 
Perspective Energy Plan (1991-2017), Agriculture Perspective Plan,1997; Revised Forests Policy, 2000; 
Renewable Energy Perspective Plan (2000-2020), Hydropower Development Policy, 2001;Water 
Resources Strategy, 2002; Nepal Biodiversity Strategy, 2002; Irrigation Policy, 2003; Water Induced 
Disaster Management Policy, 2003; National Water Plan, 2005, and Rural Energy Policy, 2006.

 Th e Interim Constitution of Nepal, 2006, has, for the fi rst time, recognized “right to clean 
environment” as a fundamental right of the citizens of Nepal. Environment Protection Act, 1996 and 
Environment Protection Regulations, 1997 are the key environmental legislations that aim to ensure 
sustainable development through integration of environment and development, sustainable use of 
natural resources, minimizing the adverse impacts on human and other living beings and creating a 
clean and healthy environment for all. Th e other legislations include Soil and Water Conservation 
Act, 1982; Water Resources Act, 1992; Industrial Enterprises Act, 1992; Vehicle and Transport 
Management Act, 1992 and Regulations, 1997 (with fi rst amendment in 2004); Forest Act, 1992 and 
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Regulations, 1995; Local Self-governance Act, 1999 and Local Self-Governance Regulations,1999 
and Ozone Depleting Substance Consumption Regulations, 2001.

2.5.3 Mitigation Measures of Greenhouse Gases

 Various mitigation measures have been adopted to reduce the emission of greenhouse gases.

 Promotion of Alternative and Renewable Energy Technologies

 During the last 15 years, Nepal has given highest priority in the promotion of alternative and renewable 
energy technologies as a strong means to poverty reduction particularly in the rural Nepal. Some of 
the key achievements made so far in this sector are:

• Currently 5.1% of rural populations are linked to electricity supply through alternative energy 
technologies

• A total of 157,675 biogas plants have been installed by December 2006 contributing annual 
savings of 945,000 tons of CO2 equivalent under the Biogas Support Program

• A total of 70,000 Solar Home System (SHS) have been installed by November 2006 under ESAP 
Phase I

• A total of 2.9 MW capacity wind energy has been developed and mapping of wind energy potential 
in 5 districts completed during the tenth plan period

• Nearly 200,000 Improved Cooking Stoves are installed in various districts of Nepal by the end of 
2006 contributing 10-30% energy savings against the traditional stoves.

 Th e Th ree Year Interim Plan (2007-2010) has given much emphasis in this sector and has set the 
following targets for the period:

• Additional 5% rural population to have electricity supply from alternative energy technologies

• Development of 11.5 MW power from mini/micro hydropower projects in 54 districts

• Installation of 90,000 SHS, 140,000 Solar Tuki, 50 solar drinking water and irrigation projects, 
810 institutional SHS, 1500 solar dryer in various districts

• 50 KW equivalent wind energy installation and mapping in potential districts

• 300,000 ICS to be installed in mid and high hills districts 

 AEPC through Biogas Support Program, Energy Sector Assistance Program, Rural Energy Development 
Program, and Rural Energy Program will be instrumental in achieving the above mentioned targets 
set by the TYIP. Eff orts are underway in linking these initiatives to link to CDM projects and get 
benefi ts from it. During the tenth plan period (2002-2007), GON has brought out the Rural Energy 
Policy, 2006 and introduced Renewable Energy Subsidy Policy to further intensify the promotion of 
renewable energy technologies in Nepal. 

 Energy Effi  ciency Improvement in Industries

 During 1992-1997, Ministry of Industry with support from the World Bank have launched Industrial 
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Energy Management project particularly focusing on the energy effi  ciency improvements in industrial 
boilers and audited 250 diff erent boilers installed in various industries and recommended various 
energy effi  ciency improvement options. Th e program also covered the lighting effi  ciency improvements 
in hotel and commercial buildings as well. Th is has been instrumental in creating awareness amongst 
the business community about demand side management concept. Th e program also demonstrated 
the concepts in some of the industries to actually show the benefi ts. Another important component 
of the project included the use of biomass in the industrial boilers to replace the fossil fuel.

 During 1999-2005, Ministry of Industry, Commerce and Supplies further intensifi ed the initiatives 
on energy effi  ciency improvement in industries by including a separate component on Strengthening 
Energy Effi  ciency Aspects in Cleaner Production in the Environment Sector Program Support 
implemented with DANIDA support. Some of the achievements of the component are summed up 
as follows:

• A total of 1700 personnel majority of them from private sector participated in awareness seminars, 
trainings, and workshops carried out by the project 

• EE audits completed in 360 units (66% small & cottage industries, 21% medium scale industries, 
and 13% large units)

• Over 2100 options were recommended for energy savings and monitoring of 117 units showed 
that an average of 47% energy savings were achieved.

• Around 40,000 MT of CO2 emissions to the atmosphere were avoided annually with these 
initiatives. 

• Industrial energy effi  ciency policy was drafted and recommended to further intensify the initiatives 
in a sustainable way to achieve long-term benefi ts.

 Environmental Standards and Compliance

 Th e Environment Protection Council introduced in-use vehicle emission standards in 1994 for vehicles 
plying in certain part of Kathmandu Valley and the then Ministry of Population and Environment 
in 1999 expanded to whole Kathmandu Valley. Th e Ministry has also made mandatory that vehicles 
coming into the country must comply with the EURO-I standard with the objective of importing 
only high energy effi  cient vehicles. Further, National Ambient Air Quality Standard for Nepal 2002 
is gazetted with the objective of introducing more stringent environmental standards in industry 
and transport sector. Initiatives like phasing out of diesel and petrol operated three wheelers and old 
taxies, ban on import of second hand vehicles, and ban of traditional brick-kilns are other initiatives 
targeted to reduce the emissions and ensuring compliance of environmental standards. Th e Ministry 
is currently reviewing the vehicle emission standard to ensure that only highly effi  cient vehicles are 
imported in the country.

 Incentives to Clean Vehicles

 GON through fi scal acts is providing incentives to clean vehicles particularly for the promotion of 
battery operated zero emission vehicles in terms of custom and VAT subsidy. Because of this, around 
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six hundred safa-tempos (battery operated three wheelers) are operating as public transport vehicles 
in the Kathmandu Valley alone. 

 Participatory Forest Management Programs

 GON has acknowledged the people’s participation in resource management and has implemented 
several participatory forest management programs that will directly contribute to the sequestration 
of CO2. Community forestry, leasehold forestry, and collaborative forest management concepts 
introduced in Nepal have got international recognition and various local communities, and NGOs 
are beginning to emerge into the mainstream of national conservation activities through these 
initiatives.

 By the end of 2007, a total of 14,337 registered Forest User Groups (FUGs), including 1.65 million 
households, already existed in the country managing 1.22 million ha. of community forest (about 
20.5 percent of the country’s forest area), mostly in the middle hills (DOF, 2007). Th e community 
forestry program has met with some notable successes, particularly in the Mid-Mountains, in 
terms of reversing the deforestation process, strengthening natural resources governance, livelihood 
enhancement, and equitable sharing of benefi ts among the rural populations. 

 Leasehold forestry, which targets poorest of the poor, is another community-based forest management 
program that has been contributing to rehabilitate the (partially successful in restoring) degraded 
lands and poverty reduction. By the end of 2007, a total of 17,170 ha of forest have been leased to 
3,417 leasehold forestry groups, benefi ting 28,132 households. Eff ective protection of forest and zero 
grazing approach has led to substantial improvement in the condition of forests, including increments 
in species diversity (Development Vision, 2005).

 Another initiation is the Collaborative Forest Management Programme in eight Tarai and inner-Tarai 
districts under the Biodiversity Sector Programme for the Siwaliks and Tarai (BISEP-ST) project. 
Th e overall objective of the programme is to promote a self sustaining forestry in the working area 
for biodiversity conservation and equitable benefi t sharing through people’s participation and local 
incentives. Th e programme activities include: (i) protection of natural regeneration, (ii) establishment, 
protection and maintenance of forest plantations, (iii) fi re protection, and (iv) support to Non-
Timber forest products management for income generation in community forests, leasehold forests, 
and collaborative forests (BISEP-ST, 2005).

 GON, recognizing these participatory forest management programs particularly the  community 
forestry, not only as a means to poverty reduction but also contributing in mitigation of GHG 
emissions, has lobbied for including community forestry in the potential CDM projects in the recent 
COP meetings with some initial success.

2.5.4 Initiatives on CDM Projects 

 ADB-funded Promotion of Renewable Energy, Energy Effi  ciency and Greenhouse Abatement 
(PREGA: 2002-2005) Project that was implemented in 18 Asian countries including Nepal in its 
second phase developed PIN and PDD for some potential CDM projects. 
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 Two biogas and one micro-hydropower project have been registered as the CDM project and its 
carbon has been sold to World Bank Community Development Carbon Fund (CDCF). Carbon 
credit of biogas project has been sold at the rate of US$ 7/t CO2-e whereas carbon credit of micro-
hydro-project has been sold to WB CDCF (@ US$ 10.25/t CO2-e. In both projects, Alternative 
Energy Promotion Centre is the proponent or project entity. Th e carbon credit buyer of the biogas 
CDM project has recently paid NRs. 368 million to the project entity as the fi rst installment.

2.5.5 Reducing Emissions from Deforestation and Ecosystem Degradation (REDD)

 Reducing Emissions From Deforestation and Ecosystem Degradation (REDD) has attracted 
the attention of Scientists and Environmentalists as a prospect for jointly achieving climate and 
conservation objectives. REDD is a proposed policy mechanism for combating climate change that 
off ers great potential in reducing deforestation and safeguarding forests and the carbon they store.

 It off ers the developing countries an opportunity to put a monetary value on standing forests, and 
could give a way to contribute more substantially to the goals of global emissions reduction, while at 
the same time protecting their forest resources and investing in forest-related sustainable development 
for their forest-dependent communities. 

 U.N. climate conference in Bali agreed to include forest conservation by reducing deforestation rate 
which presently accounts for roughly 20 percent of anthropogenic emissions worldwide. Th e move 
could lead to the transfer of billions of dollars — in the form of carbon credits — from industrialized 
countries to tropical nations for the purpose of slowing greenhouse gas emissions by reducing 
deforestation rates. 

 Many of the developing countries including Nepal currently have limited capacity to monitor and 
account for changes in deforestation rates and emissions, and also do not have processes in place to 
support a participatory process that will incorporate the many stakeholders impacted by a REDD 
program. In the context of Nepal REDD is a very welcoming prospect, however, the existing capacity 
of Nepal is quite inadequate to implement the program and hence, needs capacity development, 
political commitment to address the issues, and incorporation of REDD into long-term planning. 
Nepal has already initiated a project proposal to receive support from donors for REDD.  

2.5.6 Hydrological and Meteorological Observation

 Department of Hydrology and Meteorology as a focal point to IPCC maintains nation-wide networks 
of 337 precipitation stations, 154 hydrometric stations, 20 sediment stations, 68 climatic stations, 22 
agro-meteorological stations, 9 synoptic stations and 6 Aero-synoptic stations (Figure: 2.18) DHM 
analyzes the observed results and publishes them regularly and also maintains database. Considering 
the extreme topographic characteristics and dense network of streams, the network of meteorological 
and hydrological station are not representative of the natural processes and there is a great need to 
strengthen the network (www.dhm.gov.np).

 Nepal Academy of Science and Technology (NAST) in collaboration with Italian Government’s 
Consiglio Nazionale della Recerche (CNR), under the project EV-K2-CNR has been conducting 
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multidisciplinary study in the Khumbu-Everest region on meteorology, glaciology, limnology, 
topography etc. Th is initiative has established a good network of automatic weather stations in the 
upper-Khumbu region.

2.5.7  Studies, Research and Development, and Adaptation Works on Climate Change

 

Figure 2.18 : Map of  Nepal  showing network of   meteorological and hydrological stations

 Climate change is relatively new to Nepal, and as such there are very limited studies, R&D and 
adaptation works being carried out in the country. However, diff erent institutions have initiated the 
climate change related activities and some of them are summed up as follows:

• Asian Pacifi c Network (APN) has initiated the capacity building activities in Pakistan, Bangladesh 
and Nepal to strengthen the modeling activities to simulate climate change scenario with diff erent 
models and to assess the possible impacts of climate change in water and agriculture sector of 
the participating countries and DHM has participated in this research work. DHM in the past 
organized a workshop on impacts of climate change on hydropower sector (OECD, 2003).

• Climate Change Impacts on Freshwater Ecosystems in the Himalayas (CCIFEH), is being studied 
in a joint initiative of WWF Nepal and WWF-India to assess the vulnerability of Gokyo Lake 
to climate change; vulnerability assessment of Koshi Tappu Wildlife Reserve to climate change; 
and collection of primary and secondary data of Ngozumpa and Khumbu glaciers of Nepal to 
determine glacier melt and discharge patterns.

• DHM with support from Advancing Capacity on Climate Change Adaptation (ACCA) and in 
collaboration with Himalayan Climate Centre and Nepal Red Cross Society is implementing 
a community based climate change adaptation programs in Syangja district. Likewise Practical 
Action Nepal has initiated documentation of adaptation measures in Chitwan district in 
community-based management of hydro-meteorological hazards and early warning systems.
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• NARC, as a leading national institution in agricultural research, is conducting various research 
works in agriculture sector including: regional collaborative research on the application of 
CO2 enrichment technology in rice and wheat; methane emission estimation  research on rice 
at Khumaltar; preparation of the inventory of meteorological database of diff erent ecological 
belts of Nepal and analysis in relation to agriculture production system; system approach to 
address the rice-wheat production system using simulation models; and climate change studies 
on agriculture.

• WECS annually produces an energy synopsis report of Nepal, which includes energy consumption 
by fuel types and sectors. Th e report has been the main basis for developing the GHG inventory 
in the fi rst INC report.

• In-depth desk study of glaciers and glacial lakes inventory of the Himalayas including Nepal is 
being carried out and developed by ICIMOD. 

• ICIMOD in collaboration with CEH (Center for Ecology and Hydrology, UK) conducted a 
study on impacts of climate change on water resources as a case study of Modi-Kali Gandaki- 
Basin. ICIMOD is currently implementing a regional project on assessing the impacts of climate 
change on the biodiversity of Eastern Himalaya.

• ICIMOD has recently launched its 5-year strategic plan titled “Helping Himalayan People Cope 
with Climate Change” and intends to take climate change as the central agenda in conducting 
various activities including development of regional baseline information on Himalayas and 
climate change adaptation measures.

• ICIMOD is initiating a World Bank funded project on GLOF starting from January 1, 2008. 
ICIMOD is also carrying out a project funded by SIDA (Swedish International Development 
Agency) on climate change and adaptation measures at a regional level. 

• ISET-Nepal in collaboration with ISET international with support from IDRC and DFID  is 
conducting a study on adaptation to climate change in Asia with focus in South Asia, South East 
Asia and China.

• Since 2003, NTNC in collaboration with ICIMOD and University of Twente, Netherlands, has 
been conducting a fi ve yearly research project “Kyoto: Th ink Global, Act Local” on the contribution 
of community forestry in carbon sequestration and recently ICIMOD has published “Reducing 
Carbon Emission through Community Forests in the Himalaya’’ as the fi ndings of research.
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2.5.8 Initiatives under UNDP-GEF Small Grant Program

 Established in 1992, the year of the Rio Earth Summit, the GEF Small Grants Program (SGP) 
embodies the very essence of sustainable development. So far SGP has been implemented in 95 
countries including Nepal. SGP Nepal has provided grants to 71 grantees in 45 districts and is working 
in three of the fi ve GEF focal areas - bio-diversity conservation, climate change mitigation and land 
degradation prevention. Of the total 95 projects supported by SGP, about 30 projects are related with 
climate change. 

2.5.9 National Communications to UNFCCC

 Nepal as a Party to the UNFCCC has prepared and submitted the Initial National Communication 
(INC) in July 2004. Th e then Ministry of Population and Environment as a focal point took the 
lead in the preparation of the Initial National Communication and Department of Hydrology and 
Meteorology was directly involved in the process. All the key stakeholders were involved in this 
process which lasted for almost four years. Th is INC provides an overview of national circumstances 
that infl uence Nepal’s capacity to respond to the problem, and describes the greenhouse gas emissions 
inventory and mitigation options and also discusses developments with regard to vulnerability/impact 
and adaptation issues, policies and measures taken, and the areas where Nepal still lacks the capacity 
to address climate change problems. 

 Th e Ministry of Environment, Science and Technology is planning to conduct stakeholders’ 
consultation with the assistance of UNEP/GEP to proceed with the preparation of the second 
communication report which is expected to start by early 2008. Another communication that GON 
made to UNFCCC in 2006 is the decision of the government to assign MoEST the DNA for necessary 
approval and promotion of CDM projects in Nepal.
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Nepal has been facing a number of serious environmental challenges like deforestation, soil degradation, air and 
water pollution, solid waste management owing to fragile topography, increased population growth, abject poverty 
and poor economic base, confl ict, illiteracy and weak governance. Climate change has now emerged as a new 
environmental challenge posing a serious threat to our development eff orts. Nepal being a mountainous and 
least developed country is highly vulnerable to climate change and has limited capacity to respond to climate 
change. Keeping the  Marrakesh capacity development framework in view, the following are the capacity strengths, 
constraints, and needs to respond to the impacts of climate change.

3.1  National Sustainable Plans, Policies and Strategies

3.1.1 Strengths

 (i) Supportive National Sustainable Development Policy Framework

 For over the last three decades, Nepal has been implementing several important national sustainable 
development strategies, periodic plans, and sectoral plans and policies for conservation of natural 
resources and protection of environment (please see chapter 2). Th e SDAN has for the fi rst time 
recognized the fact that climate change is happening and outlined some strategies to be undertaken 
by Nepal to curb the likely impacts of climate change. Th e current Th ree Year Interim Plan (2007-
2010) also aims to achieve the objectives of sustainable development by creating clean and healthy 
environment through eff ective environmental management system and sustainable use of natural 
resources and also gives priority to the implementation of Multilateral Environmental Agreements.

3.1.2  Constraints

 Systemic Level

 (i) Lack of Policy

 Although many national and sectoral perspective and periodic plans and policies have addressed, to 
some extent, the issues of climate change and environmental protection but these attempts seem to have 
been inadequate to cope with growing climate change challenge. Th e country lacks a  comprehensive 
environmental policy and a specifi c policy related to climate change.

 (ii) No Linkage between Poverty Reduction and Climate Change

 Planners and policy makers have not yet realized to mainstream climate change into poverty reduction 
strategy as they have little understanding on linkage between climate change and poverty

Chapter III

National Capacity Issues, Strengths, Constraints, 

and Needs for the Implementation of UNFCCC 
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 (iii) Gaps in Sectoral Policies

 Agriculture, forestry, water resources, industry sector policies have to some extent given attention 
to address the impacts of climate. However, present health policy is silent on the issues of climate 
change. Th ese sectoral policies have not yet recognized climate change as a challenge. Indeed, there 
are many gaps in sectoral policies which need to be revisited in the context of growing climate change 
challenge.

3.1.3  Needs

 Systemic Level

 (i) Formulation of new policies

 In order to timely respond to climate change impacts, the country needs to formulate a comprehensive 
environmental policy and a climate- friendly policy.

 (ii) Integration of climate change into national and sectoral policies

 Climate change has great impact on poverty as it aff ects poor people the most, so climate change 
has to be mainstreamed into national policy. Since agriculture, forestry, water resources, and health 
sectors are climate- sensitive sectors, there is also a need to integrate climate change aspects into these 
policies to address the issues of climate change.

3.2  Legislative Framework

3.2.1  Strengths

 (i)  A Number of Laws Related to Environment Protection and Natural Resource Management in     
implementation

 A number of acts and regulations are in force to achieve the overarching goals of sustainable development 
by conserving natural resources and protecting environment. Th e Environment Protection Act, 
1997 and Environment Protection Rules, 1997 are the most important laws ever implemented for 
maintaining clean and healthy environment by minimizing adverse impacts likely to be caused from 
environmental degradation on human health, biodiversity and nature and protecting environment 
with proper use and management of natural resources. Th e laws mainly have the provisions for 
prevention and control of pollution and mitigation of adverse impacts of development projects 
through IEE and EIA processes. Forest Act, 1993 and Forest Regulations, 1995 have provisions 
for the management and conservation of forests and National Parks and Wildlife Conservation 
Act, 1973 and National Parks and Wildlife Conservation Regulations, 1974 have provisions for 
conservation and management of wildlife habitat and areas with aesthetic values declaring National 
Parks, Reserves and conservation areas. Water Resources Act, 1992 and Water Resource Regulations, 
1993 have empowered the state as the owner of water resources available in the country and require 
management through water users’ association and environmental impact assessment mandatory for 
water-related projects. Soil and Water Conservation Act, 1992 has provisions for conservation of soil 
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and watershed through control of soil erosion, fl oods and landslides and introduction of appropriate 
land use practices. Mines and Mineral Act, 1998 and Mines and Mineral Product Regulation, 1999 
empower government to regulate mining activities and require various mitigation measures to be 
implemented in and around mining sites. Local Self-Governance Act, 1999 and Regulations, 1999 
empower local bodies-VDCs/Municipalities and DDCs for the management of local resources and 
environment protection. Natural Calamity(Relief ) Act, 1982 has provisions for protection of life and 
property from natural calamities.

3.2.2  Constraints

 Systemic Level

  (i) Lack of a specifi c law related to climate change

 Current environment related and sector specifi c laws are not enough to regulate all the activities that 
attributes to climate change. 

 (ii) Gaps and confl icts in existing laws

 Sector specifi c laws have not duly considered climate change aspect. EPA, the umbrella act on overall 
environmental management in the country, does provide the provisions to initiate various mitigation 
measures in industry, transport and waste management sectors but does lack specifi c regulations, 
guidelines and standards to facilitate the eff ective compliance and technology transfer. Th e 
Environment Protection Act (1997), which has a provision to establish  the Environment Protection 
Council, the highest policy body for environment protection is silent about the composition, authority 
and functions of the Council. Also, responsibilities of various agencies involved in environmental 
management are not clearly specifi ed in legislation Th ere are confl icts in the provisions made in 
diff erent laws regarding ownership, use of right and management responsibilities. Provisions in the 
Local Self-Governance Act (1999) contradicts with several other Acts including environment, forest 
and national park and wildlife conservation. 

3.2.3  Needs

 Systemic Level

 (i) Th ere is a need to revisit and harmonize all environment and conservation related laws in order    
to integrate climate change aspect into the laws and to delineate the role and responsibility of each 
institution  clearly.

 (ii) Th ere is also a need to formulate and implement laws focusing on climate change.

3.3  Implementation of Policies, Plans and Programs and Enforcement of Laws 

 Nepal is known for formulating sound policies, plans and programs and laws in the fi eld of  environment 
protection and natural resource management, but their implementation is very weak.
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3.3.1  Constraints

 Systemic Level

 Th ere is no single institutional framework for management of climate change in Nepal. Th e functions 
of environment protection and conservation of natural resource including climate change are vested 
in a number of government ministries and departments. Th ere is no unifi ed coordination, supervision 
and management mechanism and the responsibilities of many government institutions are not clearly 
mentioned. 

  Institutional Level

 (i) Inactiveness of Advisory Bodies

 Th e National Commission on Sustainable Development and Environment Protection Council, both 
chaired by the Prime Minister, are supposed to coordinate all activities related to climate change, 
environment protection and management of natural resources have been inactive for many years in 
absence of appropriate laws and resources required to meet their responsibilities.

 (ii) Lack of Monitoring and Evaluation System

 Th ere is no institutional mechanism for monitoring and evaluating implementation of environment-
related policies, laws and plans in the country. 

 (iii) Inadequate Inter-Agency Cooperation 

 Th e coordination among government institutions is often lacking resulting in poor implementation 
of climate and environment related polices, plans and programs.

 (iv) Inadequate Capacity of the Focal Ministry

 Th e Ministry of Environment, Science and Technology  is designated as the UNFCCC focal point 
which has a very limited capacity to coordinate formulation and implementation of climate change 
related policies, plans, and programs of other agencies and to monitor their relevant activities. It 
severely lacks manpower specialized in climate change fi eld and is also constrained by a lack of fi nancial 
resources. Th e Ministry is also very weak in its negotiating capacity to harvest benefi ts off ered by the 
convention and bilateral and multilateral mechanism. Th e Ministry does not have its own department 
to eff ectively implement compliance of environmental standards.

  (v) Inadequate Capacity of Other National Competent Authorities Working in Climate Change 

 Th e Ministries of Agriculture and Cooperatives, Forestry and Soil Conservation, Industry, Commerce 
and Supply, Water Resources, and Health and Population and their concerned departments are also 
constrained by a  lack of necessary and competent technical manpower specialized in the fi eld of 
climate change and under funded to implement laws, policies, plans and programs related to climate 
change and environment. 
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3.3.2  Needs

 Systemic Level

 (i) Enhancement of national coordination mechanism by strengthening capacity of secretariats of Advisory 
Bodies

 Institutional Level 

 (i) Strengthening capacities of focal Ministry and other Ministries-MoAC, MoFSC, MoICS, 

 MoWR, MoHP and their respective Departments and Local Bodies are very urgent and necessary. 
A climate change unit needs to be established in each Ministry and Department including  Local 
Bodies.

 (ii) Increasing Interagency Cooperation

 Th e climate change network should be extended and strengthened to foster interagency cooperation. 

 (iii) Establishment of Monitoring and Evaluation Mechanism

 An eff ective system of monitoring and evaluation needs to be established to regularly monitor and 
evaluate policies, plans, programs, and activities related  to climate change.

 (iv) An environment Department with a clear-cut mandate needs to be established for eff ective environmental 
governance.

3.4  Impacts on, and Vulnerability and Adaptation Assessment of, Water  Resources,  Agriculture, 
Flora and Fauna, and Health to climate change

 3.4.1  Strengths

 Although Nepal has very little information on climate change associated risks, however, climate change 
scenarios for Nepal has been developed with the help of available General Circulation Models to 
identify the assessment of vulnerability and impacts in various sectors like water resources, agriculture, 
forestry etc. Th e scenarios have helped to identify the relative sensitivity of a sector to changes in 
diff erent meteorological variables.

 Th e Initial National Communication  has assessed vulnerability of agriculture and water resources to 
climate change and has identifi ed and suggested some sector specifi c adaptation strategies to reduce 
the impacts of climate change. Nepal is to formulate a National Adaptation Programs of Action 
(NAPA) shortly with the help of UNDP-GEF. 

3.4.2  Constraints

 Institutional

 (i)  DHM has conducted very few vulnerability and impact assessment of climate change on water 
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resources, agriculture, and forestry by using various climatic models. Nepal Himalayas are the major 
sources of water and which is very sensitive to climate change. Not much study has been done to 
know the impacts of climate change on the availability of water in snow-fed and rain-fed rivers . Th ere 
is no institutional mechanism to regularly assess the impacts of climate change on water resources. 
Th ere are more than 3000 glaciers in the country which are very sensitive to rise in temperature that 
cause glaciers to melt and retreat faster. Th e receding glaciers increases the risks of sudden fl ooding 
following glacial lake outburst. Only very few glaciers and glacial lakes have been studied and very few 
models have been developed to assess the impact of climate change on them.

 (ii)  Nepal has already experienced at least 25 GLOF events in the past. Twenty lakes are said to be 
potentially dangerous. Th ere could be many more dangerous glacial lakes. Th e desk study of glaciers 
and glacial lakes inventory is not enough, the ground verifi cation is very essential. It has not been 
possible to conduct ground verifi cation of the potential risks of these lakes due to resource constraints. 
Also, GLOF mitigation measures and commissioning of early warning system is a challenging task.

 (iii)  NARC has not been able to carry out impacts of climate change  study on other crops besides 
cereal crops-rice, wheat and maize. Th e study conducted on cereal crops by using climatic conditions 
estimated by using GC models is also found not realistic as there are some uncertainties in the climate 
scenario of these models. 

 (iv)  Vulnerability assessment of only vegetation to climate change has been carried out by using 
Holdridge model. No vulnerability assessment of fauna has been done by using climate models. 

 (v)  No Vulnerability assessment study has been carried out on health sector yet.

 (vi)  Impacts of climate change on the biodiversity of Eastern Himalayas only is being assessed. Such 
impacts assessment of climate change on biodiversity is to be carried out in other geographic regions 
too.

 (vii)  DHM has conducted a community based  climate change adaptation program in one district. 
Such program is needed to implement in other districts. Documentation of adaptation measures is 
lacking.

 (vi)   GCMs have to be considered with caution because of uncertainty involved in the regional climate 
change. Regional climatic models are found not fully suited to Nepal as they have low resolution and 
include few topographic features of the country.

 (vii)  Th ere is no suffi  cient  historical meteorological data representing the whole country due to 
limited number of hydrological and meteorological stations in the country causing diffi  culty in 
verifying the models. 

 (viii)  Th e DHM is facing the shortage of competent technical manpower to run the model. 
Additionally, it does not have high-speed communicating and computing facility to be needed to run 
the model. 
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 (ix)  Coordination and dissemination of information between climate service provider and climate 
service users is not as eff ective as it should have been due to lack of networking between them.  

 (x)   Some adaptation strategies for each climate sensitive sector were identifi ed and suggested in the 
Initial National Communication Report, but they have not been implemented eff ectively due to 
resource constraints. Nepal has not yet been able to develop adaptation programs in order to respond 
to the risks of climate change and to take advantage of the benefi t off ered by climate change. 

3.4.3  Needs

 Systemic Level

 (i)  Th e modeling capacity of DHM to simulate climate change scenario with diff erent models has to 
be strengthened to assess impacts of climate change. More studies are necessary to assess the  impact 
and vulnerability of climate change in other sectors too by refi ning and developing more climate 
change models.

   (ii) Th ere is an urgent need to carry out assessment of vulnerability of health sector to climate 
change. 

 (iii) Th e MoEST has to promptly develop a National Adaptation Programs of Action taking all 
stakeholders on board to eff ectively respond to impacts of climate change.

   Institutional Level

 (i) Himalayan climate change study and research centre has to be established to study the impacts of 
climate change in Himalayan region environment.

 (ii)  Th ere is a need to enhance the capacity of the staff  of the DHM to be able to refi ne the climate 
change models and verify the results of the models.

  (iii)  A network needs to be established  to share information between climate change service providers 
and service users.

 (iv) Regular monitoring of potentially dangerous glacial lakes  at high risk for GLOF events is 
essential through geographic information system and remote sensing technique and installation of 
early warning system for each dangerous lake is needed.

  (v) Hazard mapping of each glacial lake is also essential in developing the most appropriate responses 
and mitigation measures.

3.5  Greenhouse Gases Inventory and Database Management

3.5.1  Strengths

  After the preparation of the fi rst inventory of greenhouse gases for the base year 1990/1991 in 1997, 
the second inventory of greenhouse gases-mainly of three gases (carbon dioxide, methane, and nitrous 
oxide) was prepared by a study team for the year 1994/1995 in connection with the preparation 
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of Initial National Communication in 2004. IPCC default emission factors were used to calculate 
emissions of GHGs. Th e net emissions of carbon dioxide, methane, and nitrous oxide were estimated 
at 9747 Gg, 948 Gg, and 31 Gg respectively. It seems that Nepal’s contribution to total global green 
house emissions is  negligible.

3.5.2  Constraints

 Systemic

 (i) No system has been developed to regularly update the inventory of greenhouse gases to be emitted 
by various sectors.

 (ii) Th e IPCC default emission models do not fully represent the country’s context

 Institutional Level

  (i) Th e inventory of greenhouse gases is not updated since 2004 as there is no specifi c agency assigned 
for regular updating of the inventory of greenhouse gases and managing the greenhouse gases 
database.

 (ii) Th ere is a shortage of  skilled manpower capable to develop sector specifi c emission factor and lack 
of fi nancial resources

3.5.3  Needs

 Systemic

 (i) A system has to be established to regularly update the inventory of greenhouse gases and manage 
data related to it.

 (ii) More study, fi eld observation and testing is essential to improve the quality of data to develop local 
emission factor.

 Institutional

 (i) An agency has to be established to regularly manage updating of greenhouse gases and its 
database. 

3.6  Assessment of Mitigation Measures   

3.6.1  Strengths

 Nepal has adopted a number of policy measures to reduce the emissions of greenhouse gases.. Nepal 
Vehicle Mass Emission Standard, 1999 has been introduced. Th e use of 3-wheel diesel tempos have 
been banned in Kathmandu, Pokhara, and Lumbini. Electric vehicles and LPG 3-wheelers have been 
introduced to meet the public transport demand. Since December 1999 only unleaded gasoline has 
been distributed in Nepal. Th e registration of new two stroke engine vehicles have been banned in 
Kathmandu. Measures have been taken to ban the polluting bull’s trench kilns from Kathmandu 
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valley, and registration of these kilns has stopped. Pollution-prone industries require licenses prior to 
establishment and expansion. National Air Quality Standards have been introduced and monitoring 
of ambient water quality in Kathmandu valley has started. Environmental Standards-generic standards 
and industry-specifi c effl  uent discharge standards, 2002 has been introduced to reduce water pollution. 
Industrial policies have emphasized on the use of cleaner production and energy effi  ciency technology 
in industries. Community forestry has been a very successful case to protect forests in the country 
which is greatly contributing in carbon sequestration. Rural renewable energy policy, 2006 stresses on 
the use of renewable energy for which government is also providing subsidy.

3.6.2  Constraints

 Systemic Level

 (i)  Th ere is no national energy policy

 (ii)  People living in rural areas still largely dependent on fi rewood, agricultural residues and livestock 
manure to meet their energy requirement. Burning of the biomass for cooking is very common in 
rural areas. Th e consumption of fossil-fuels by both industrial and transport sectors is in increasing 
trend. Th us, the current energy system is not sustainable in particular because of the negative eff ects 
of burning biomass and fossil fuel. 

 (iii)  Solid wastes in urban areas are mostly dumped in open places rather than in land-fi ll sites

 (iv)  Present  agricultural practices are also contributing to methane production. 

 (v)   Deforestation and degradation of forest and degradation  of land are continued.

  (vi)  Traffi  c congestion is becoming a serious problem in urban areas particularly in Kathmandu Valley 
resulting in increased air-pollution.

 Institutional

 (vii)  Department of Industry has a very limited capacity to enforce compliance of environmental 
standards by industries. On one hand, it has limited manpower and on the other hand, it lacks technical 
manpower capable to enforce and promote cleaner production and energy effi  cient technology. Th e 
department is also constrained by a lack of fi nancial resources.

  (viii)  Th e capacity of DoTM is very limited to formulate a sound traffi  c management plan for urban 
areas and to monitor vehicular emissions due to lack of trained manpower, fi nancial resources and 
adequate facility.

 (ix)  Th ere is no specifi c agency to look into emissions of greenhouse gases.

  (x)   Th e percentage of people using renewable energy in rural areas is still very low due to fi nancial 
constraints. 
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3.6.3  Needs

 Systemic Level

 (i)  As the country’s energy consumption level is not high, there is an opportunity for Nepal to follow 
the clean energy path. For this, there is a need to formulate a national energy policy. 

 (ii) Th ere is also a need to introduce economic incentives and green taxes system to promote for 
cleaner production and for the use of clean energy..

 (iii) Proper land-fi ll sites have to be developed for disposal of wastes in urban areas which may be 
developed as CDM projects

 Institutional Level

 (i)  Th ere is a need to establish an eff ective public institution to control both air and water 
pollution.

 (ii) Th e capacity of WECS has to be strengthened in formulating national energy policy.

 (iii) Th e capacity of DoI has to be strengthened to increase compliance of industrial environmental 
standards.

 (iv) Th e capacity of DoTM has to be strengthened in formulating sound traffi  c management plan for 
urban areas.  

3.7  Clean Development Mechanism 

3.7.1  Strengths

 Th e government of Nepal has designated MoEST to function as Designated National Authority(DNA) 
for the CDM projects. Th e major functions of DNA are to develop and implement strategies and 
guidelines on CDM; receive and assess CDM projects at the national level; issue endorsement letter to 
project idea note(PIN); approve Project Design Document(PDD) and launch promotional activities 
among others. In order to support to DNA, an 11-member steering committee is formed to ensure 
inter-sectoral coordination. Th e Government of Nepal has also constituted the Technical Advisory 
Committee (TAC) to assist the DNA Secretariat in reviewing and technically assessing the PINs and 
PDDs. Th e Environment Assessment Section sorts out and conducts initial evaluation of PINs and 
PDDs taking into account the sustainable development criteria, national policies, laws and strategies. 
Th e DNA has approved the sustainable development criteria for CDM projects and has specifi ed the 
procedures to approve the CDM projects. Th e proponent prepares the PIN in the standard format as 
prescribed by the CDM Executive Board (CDM-EB) and submit it to DNA - MoEST - for necessary 
approval. 

 Two biogas and one micro-hydropower project have already been registered as the CDM project 
and their carbon credits have been sold to World Bank Community Development Carbon Fund 
(CDCF). 
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3.7.2  Constraints

 Systemic Level

 (i) Lack of a CDM strategy 

 Th e country does not have any CDM strategy.

 (ii) Th ere is still lack of full understanding of the opportunities off ered by CDM both at the public 
and private sector.

 Institutional Level 

 (i) DNA  has very limited capacity to fully follow the criteria set for approval of PIN and PDD of 
CDM projects. 

 (ii) Th e private sector also has no capacity to develop CDM projects and is also constrained with 
fi nancial resources as huge cost is involved in the development of CDM projects.

3.7.3  Needs

 Systemic Level

 (i)  A CDM strategy is very essential to fully harvest the benefi t from CDM projects.

 Institutional Level

 (i)  Th ere is a need to strengthen the capacity of DNA for formulating a CDM strategy and processing 
and evaluation of PIN and PDD.

 (ii)  Th e capacity of  DNA, MoFSC, MoWR, DoF and DoI have to be strengthened for the development 
of CDM projects including methodology for calculating the amount of carbon sequestration.

  (iii)  Th e capacity of private sector has to be strengthened to invest in CDM projects.

3.7.4  Opportunity

 Nepal has high potential to take advantage from CDM as it has a number of potential projects to 
be eligible for CDM projects such as carbon sequestration in community forests, hydroelectricity 
projects, methane gas(agricultural fi elds) and waste recycling, solar and windmill projects.

3.8  Scientifi c Research and Technology Development 

3.8.1  Strengths

 National level public research institutions like NAST, NARC, NHRC, WECS, DoFRS are well 
mandated to conduct scientifi c researches in their relevant fi eld. NAST is the apex research institute 
for science and technology development. It is conducting some climate change related research 
in collaboration with other international organizations. NARC is a leading research institute for 
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agricultural research. It has a wide network of agricultural research stations in diff erent geographic 
locations. It has conducted research on the impacts of climate change  by using various crop simulation 
models particularly on major crops. NHRC is well mandated to carry out health related research. On 
technology development front, the country is not in a position to aff ord pure research, therefore, it 
is giving emphasis on adaptive research. Existing policies and laws are also conducive to transfer of 
technology.

3.8.2  Constraints

 Systemic Level

 (i)  Scientifi c research and technology development in the fi eld of climate change are very limited 
to support policy initiations and implementation of mitigation and adaptation measures. Very few 
research studies have been done on assessing the impacts of climate change in various sectors like 
water resources, agriculture, biodiversity and health, identifying local emission factors and developing 
appropriate technology to lessen the GHGs emissions  and reduce the impacts of climate change..

 Institutional Level

 (i)  All research institutions are severely constrained by research funds and technical manpower 
specialized in the fi eld of climate change. NAST and NARC are lacking state-of-the art laboratory 
facilities to conduct climate related research. Th ey are facing high turnover of competent research 
scientists due to lack of adequate economic incentives to them. NHRC has also very limited capacity 
to handle research on impacts of climate change on health sector. It has only three technical manpower 
and is also constrained by a lack of fi nancial resources.

 (ii)  Although academic institutions like Tribhuvan University and Kathmandu University have quite 
a good pool of competent faculty members to conduct climate related research, however, they severely 
lack research funds. Research programs of these academic institutions are generally oriented towards 
basic theoretical research. 

3.8.3  Needs

 Systemic Level

 (i) Research funds have to be increased to enhance climate change related researches by various 
research institutions to know the impacts of climate change and to develop appropriate adaptation 
and mitigation options.

 (ii) All scientifi c and technical models used in computing GHG emissions and identifying vulnerability 
of climate change require more research to make them more realistic and useful in the country’s 
perspective
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 Institutional Level

 (i) Skills and knowledge of researchers working in various research institutions have to be enhanced 
particularly in the fi eld of climate change through training and carrying out climate related researches 
jointly with international and national educational and research institutions.

 3.9  Observational Capacity of Climate Change

3.9.1  Strengths

 Water Plan aims to increase network of well-equipped hydrological and meteorological stations in the 
country. DHM is well mandated to carry out hydrological and meteorological observations and to 
provide climate services to other stakeholders. It has a wide network of hydrological and meteorological 
stations located in various parts of the country with trained manpower. It makes daily general weather 
forecast and special weather forecast for mountaineers. It has also started fl ood forecasting for some 
rivers. It has installed an early warning system for Tsho Rolpo glacial lake outburst.

3.9.2  Constraints

 Systemic Level

 (i)  DHM has low density of hydrological and meteorological observation network in view of the 
varied topography of the country.

  (ii)  It has a very few automatic weather stations with remote accessibility for real-time data.

  (iii) It also lacks weather radar and upper air observation system. 

 (iv) DHM has no capacity of extreme weather forecasting and early warning system for fl ood and 
drought.

 Institutional Level

 (i) Th ere is shortage of skilled technical and scientifi c manpower in the department. It also lacks 
high-speed computing and communication facility to run various climate models. Th e department is 
constrained by a lack of fi nancial resources as well. Th e department is facing the problem of retaining 
well trained manpower in the organization as there is less economic incentives for technical and 
professional staff  within the organization and more opportunities outside the organization.

3.9.3  Needs

 Th ere is a need to strengthen the capacity of DHM by increasing the number of automatic hydrological 
and meteorological stations with remote accessibility making it more representative of the topography 
of the country, installing high-speed computing and communication facility and upgrading the skills 
and knowledge of  its technical and scientifi c staff .
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3.10  Transfer of Technology

 Th e technology transfer is a complex process that includes many stakeholders ranging from government, 
private sector institutions, fi nancial institutions, NGOs to research/education institutions.  Many technologies 
are developed in the world to carry out mitigation and adaptation measures to reduce the impacts of climate 
change.   

3.10.1  Strength

 Existing policies and laws are very conducive for transfer of technology. NAST and AEPC are  
mandated to test the technology related to renewable energy.

3.10.2  Constraints

 Systemic Level

 (i)  Th ere is no mechanism to acquire appropriate technology related to climate change.

 (ii)  Th ere is gap in knowledge of technology developed in other countries

 (iii)  Climate change related technologies developed in other countries are very expensive to acquire.

 (iv)  Imported technologies may require further improvement to suit to the country needs, but NAST 
and AEPC lack funds to test the renewable technology.

 Institutional Level

 (i)  NAST has very limited capacity to test the usefulness and eff ectiveness of the technology

3.10.3  Needs

 Systemic Level

 (i)  A system has to be developed to regularly  study the development of technology and best practices 
in other countries and to recommend appropriate technology for the country to cope with the climate 
change challenge.

 (ii)  Technologies related to cleaner production, energy effi  ciency and renewable energy are essential 
to acquire from other countries.

  Institutional Level

 (i)  NAST capacity has to be strengthened to develop and test available technology

3.11  Education and Public Awareness

3.11.1  Strengths

 A number of colleges and universities are off ering courses on climate related fi elds. Various 
governmental, non-governmental and international organizations are launching awareness raising / 
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orientation programs on climate change at local, regional, and national levels. Both radio and print 
media are also increasing coverage on information about climate change. Besides, local people have 
already acquired some knowledge on how to respond with adverse climate change.

 3.11.2   Constraints

 Systemic Level

 Understanding on climate change and its impacts is low at all level of stakeholders-from policy makers 
down to common people. Local communities, particularly farmers are not very aware about climate 
change implications. Th ey are also not aware about climate services being provided by DHM as 
they see little signifi cance of these services to them. Th e local bodies and NGOs also have little 
understanding on climate change. No national promotional plan on climate change has been developed 
yet. Information materials on impacts of climate change, and on mitigation and adaptation measures 
are also lacking both at local and national level. Although traditional knowledge on climate change is 
abundant, but it is not well  documented.

3.11.3  Needs

 Systemic Level

 Th ere is a need to increase awareness on climate change of all levels of stakeholders from decision 
makers to ordinary people by launching a nation-wide awareness raising /orientation program on 
climate change in a coordinated manner through government and non-government organizations 
including local bodies with a national promotional plan. Th ere is also a need to increase the quality of 
climate services for the consumption of various stakeholders and a mechanism needs  to be developed 
in order to increase access of stakeholders to such information  in time. Various types of information 
materials aiming diff erent target groups  need to be developed including local knowledge on climate 
change. 

 Institutional level

 It is imperative to establish information sharing platforms and website for dissemination of 
information.

3.12  Database Development, Management and Information exchange

3.12.1  Strengths

  A large amount of environmental data and information have been compiled and generated by 
various institutions over the years. Both public and private environmental bodies have accumulated 
environmental data and information on natural resources and environmental conditions. 
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3.12.2  Constraints

 Systemic Level

 Th e present level of information gathering on the environment is insuffi  cient and important data gaps 
persists. Th ese data are often scattered, heterogeneous, and inaccessible. No any institution is made 
responsible to maintain and update environmental data and information. Information networking 
between local and national levels has remained weak and coordination among line agencies for data 
sharing is non-existent.  Th ere is no framework and mechanism for data sharing and the databases 
lack  a centralized data pool and unifi ed standards. Th ere is no national information database on 
environmental and natural resources. Lack of central pooling of data and information to develop a 
clearing house on climate change has limited the capacity of the focal institutions to deal with climate 
change regime with competency, eff ectiveness and effi  ciency. 

3.12.3  Needs

 Institutional Level

 Th ere is a need to establish a central database and clearing house of climate related data. 

3.13  Cross-Convention Synergies

3.13.1 Strengths

 As climate change, biodiversity and land degradation conventions are very much inter-related and the 
combined resources and  eff orts to be applied for their implementation will greatly help to achieve 
their goals.

3.13.2  Constraints

 MoEST and MoFSC are the focal points for these conventions and no any coordination mechanism has 
been developed to promote synergy between these conventions. Th ere is no better understanding on 
the interrelationship and benefi ts to be generated under the conventions among public authorities.

3.13.3  Needs

 Th ere is a need to establish an institution that captures cross-cutting issues through interaction 
between sector agencies. Th e inter-ministerial coordination needs to be strengthened with ensuring a 
regular fl ow of information with academic and research institutions too.
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Priority 1: Formulation of Climate Change related Policies and Strategies

Priority Actions:

(i)  Formulate a National Climate Change Policy and National Strategy involving all key stakeholders

(ii) Formulate a separate CDM strategy to benefi t from Kyoto Mechanism

(iv) Formulate a national integrated energy policy

(v) Formulate a comprehensive environment policy

Priority 2 : Formulation of National Adaptation Programme of Action

Priority Actions:

(i) Expedite the process of preparation of National Adaptation Programme of Action on climate change 

(ii)  Ensure participation of all key stakeholders in the NAPA process

Priority 3: Enhancement of Scientifi c Research  and Systematic Observation

Priority Actions:

(i)  Formulate a comprehensive national research plan on climate change involving all research institutions 
including academic institutions

(ii)  Formulate a systematic observation plan including the utilization of regional and international systematic 
observations on meteorological, hydrological and climatological services

(iii) Strengthen the capacity of DHM and other involved institutions to conduct systematic observations (increased 
meteorological and hydrological stations, weather radar, and upper air observation systems) including the 
utilization of regional and international systematic observations and maintain database

(iv) Strengthen the capacity of national research institutions to carry out research on vulnerability, adaptation, 
and mitigation of climate change impacts on water resources,  agriculture, biodiversity, human health and 
economy by providing adequate fi nancial resources, adequate technical manpower, and physical facilities

(v)  Establish a Himalayan Climate Change Study and Research Center   

(vi)  Conduct research to promote indigenous knowledge in the fi eld of climate change

(vii)  Strengthen the institutional capacity of DHM in climate modeling, seasonal and extreme weather 
forecasting 

Chapter IV

Prioritization of National Capacity Building for 

Eff ective Implementation of UNFCCC 
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(viii)  Install early warning systems for potentially dangerous glacier lakes and prepare hazard mapping

(ix) Increase GIS and Satellite-based image study of glaciers and glacier lakes.

(x) Establish crop early warning system 

(xi) Carry out research on development and transfer of agriculture technology for breeding of high yield, drought 
and pest resistant crop verities and disease resistance livestock 

Priority 4 : Participation in the Clean Development Mechanism

Priority Actions:

(i)  Strengthen capacity of DNA to mobilize information and knowledge, process CDM projects, and engage all 
relevant stakeholders 

(ii)  Organize training programs to sectoral agencies and private sector in the potential CDM projects 
developments

(iii) Organize training programs and observation tours to policy makers in order to prepare national capacity to 
conceptualize and formulate policies, strategies, legislations, and programs supporting CDM

(iv) Organize awareness programs particularly targeting private sector to benefi t from the CDM

(v) Strengthen the  capacity of Department of Industry in the development and promotion of potential CDM 
projects to promote technology transfer in the industry sector

(vi) Strengthen the capacity of AEPC in the development and promotion of CDM projects in the renewable 
energy sector

(vii) Strengthen the capacities of concerned ministries and implementing departments for the promotion of CDM 
projects in forestry, transport, waste management, and agriculture sector

Priority 5: Mitigation of greenhouse gases

Priority Actions:

(i) Finalize, approve and implement the draft policies on Industrial Energy Effi  ciency Improvement and Cleaner 
Production 

(ii) Strengthen the institutional capacity of MoEST with the creation of an implementing department/centre/
agency to prescribe environmental standards and ensure compliance of such standards particularly the 
emission standards  

(iii)  Introduce economic incentives and green taxes system to promote environment friendly technology in 
industry and cleaner modes of transport system

(iv) Strengthen capacity of AEPC for promotion and development of renewable energy technology

(v) Develop appropriate agricultural technology to reduce emissions from agriculture practices

(vi)  Strengthen the institutional capacity of MOFSC and its department to promote carbon sequestration in the 
forestry sector  

(viii) Organize training and awareness programs in the fi eld of energy effi  ciency improvement, cleaner production, 
and environmental management system with particular focus in energy intensive industries 
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(ix) Introduce economic incentives to promote energy effi  cient technologies in the residential and commercial 
sector

(x) Provide technical support to local bodies particularly the municipalities in the selection and implementation 
of waste management practices that promote energy generation

Priority 6 : Mainstreaming climate change in national and sectoral policies and legislations

Priority Actions: 

(i) Develop guidelines for Strategic Environmental Assessment and conduct SEA of national policies and Sectoral 
policies for the mainstreaming of climate change issues into national and sectoral policies, and legislations 

(ii)  Organize training programs to the relevant institutions in the fi eld of SEA 

(iii)  Harmonize the national policies and Sectoral policies and legislations in accordance with the fi ndings of 
SEA

Priority 7 :  Eff ective enforcement of environment related policies and laws for the management of 
climate change

Priority Actions :

(i) Strengthen capacity of secretariats of advisory bodies

(ii) Strengthen negotiating capacity of focal ministry

(iii) Strengthen capacity of environment division of each ministry 

(iv) Establish a climate change unit in all sectoral ministries and departments

(v) Strengthen capacity of local bodies  

Priority 8 : Transfer of environmentally sound technologies and Practices

Priority Actions :

(i)  Conduct a comprehensive assessment of the degree of adaptability of various available technology

(ii) Carry out climate change friendly technology needs assessment 

(iii)   Establish a regulatory framework to coordinate technology transfer, adaptation and enforcement

(iii) Promote cleaner production, energy effi  ciency and renewable energy technology   

(iv) Establish an information system linking Nepal to regional and international networks, information specialty 
fi rms, trade publications, electronic media, NGOs or community groups to acquire information on modern 
technology

(v) Strengthen capacity of DoI to promote use of climate friendly technology in the public and private 
industries 
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Priority 9 : Database development, management and information exchange

Priority Action: 

(i) Establish a central database and clearing house for climate related data

(ii) Archive historical and current climate data 

(iii) Establish an effi  cient management information system and a web based for dissemination and exchange of 
information 

(iv) Setup a national information center for national communication and NAPA 

(v) Establish a communication network between climate service providers and climate service users (public 
institutions) 

(vi) Preserve traditional knowledge on climate change adaptation and mitigation

Priority 10 : Public Awareness

Priority Actions:

(i) Formulate a comprehensive climate change public awareness plan

(ii) Development of educational materials-booklets, CDs, Video

(iii) Organize interaction programs for policy makers to common people

(iv) Organize drama /talk program on radio and television climate change 

(v) Organize outreach awareness programs 

(vi) Strengthen capacity of government agencies and NGO’s on developing public awareness programs 
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