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Abstract Understanding climate change is not only comi Introduction
plex but also extensive. Humanity has never embarked on
such a huge challenge of teanational scope: a problem There is no doubt the world is heating up. The United
that began in the past continues now and will be continuindations General Assembly (UNGA) mandated an
for a long time in the future. Nepalese have also signternational Panel on Climate Change (IPCC) for gather-
nificantly felt the impact ofglobal climate change. The ing and disseminating scientific knowledge on climate
scenarios of climate change indicate that the increased teochtange in 1988 (UNGA Resolution A/RES/43/53). It has
peratures will cause snow-melt which will result in floodsso far produced four assessment reports. In the beginning,
droughts, and uneven weather patterns. The impact of suah one really knewwhether climate change was anthro-
unexpected climate hazards amdather patterns have al- pogenic, but as time wenty it became more and more
ready been felt and will continue to be felt in Nepal. Thesebvious. The language of the IPCC also kept changing
climate change-induced hadar and risks particularly from weak to more authoritative. In 1995, IPCC reported
threaten the agriculture sector, which results in food irthat the balance of evidence suggested a discernible human
security and makes poor and vulnerable people face imfluence on global climate (Assessment Report 2); in
creasingly unanticipated impacts to their lives an@001, it reported that theie new and stronger evidence
wellbeing. This paper explores the climate vulnerability ofhat most of the warming obsed over the last 50 years
the Nepalese in terms of their physical, social, economis attributable to human activities (Assessment Report 3),
and primarily agricultural losses due to the increasing inand IPCC’s report of 2007 authoritatively stated that most
pact of climate change. The paper argues the need foofathe observed increase inogally-averaged temperatures
timely adaptation of measurés maintain an environment since the mid-twentieth century is very likely (more than
suitable for agriculture and for the well-being of the pop90 per cent certain) due toettobserved increase in anthro-
ulation residing in the area. pogenic (caused by humans) greenhouse gas concentrations
(Assessment Report 4).
Keywords climate change, agriculture, adaptation, The challenges of climate change on Himalayan re-
rain-fed agriculture, environment, strategic adaptation argions, which includes Nepal, are well-noted in the IPCC’s
autonomous adaptation. fourth assessment report (IPCC 2007). In 2004, the Initial
National Communication of Nepal (INCN) to the United
Nations Framework Convdon on Climate Change
(UNFCCC) and a range of re¢estudies show that Nepal
is highly vulnerable to the potential negative impacts of
climate change (Regmi and Pgatl 2009). Climate change
scenarios estimate that themigerature of this region is
highly likely to accelerate. T$ will result in a consid-
erable retreat of the glacierthe over-flowing of rivers
cLp for a certain period of timeand consequently a gradual
Political Science and ublic Policy Program shortage of clean water supplies. Floods and landslides,
University of Waikato, New Zealand. from erratic precipitation, have been significant causes of
Email - pandeycl@gmail.com loss of life and fertile land has been lost due to changes
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in geographical structures. The delay in the monsoon seadroughts, which will have serious consequences for local
son due to changes in global weather patterns has abgriculture and the mountain water-dependent population.
made thousands of hectares of farm land fallow and h#sunchecked in time through adaptation, the consequences
reduced agricultural production due to a lack of adequatdll be huge, producing large numbers of climate refugees
water supply (Regmi and Adhikari 2007). This paper illuswanting to migrate from thesregions. For example, all
trates the climate vulnerability of the Nepalese in termthe villagers from the village of upper Mustang had to be
of their physical, social, eoomic and primarily agricul- relocated to Thanchung ilower Mustang (Shah 2010).
tural losses because of tircreasing impacts of climate  Climate change consequen@s much more than peri-
change and argues the nded timely adaptation for main- odic droughts and bad harvests. “Entire belts of arable land
taining an environment suitable for agriculture and for thare likely to shift as climat patterns change permanently.
well-being of the population residing in the area. Water resources, already strained, could dry up as the

Our knowledge of climate ange has increased and im-mountain glaciers that feedettm vanish. In human terms,
proved significantly in these last decades. Yet there athis could mean famine, competition over remaining re-
many uncertainties about to what extent a warmer workburces, and migration, either within countries or across
might affect our ecosystem. Weave already started to national borders” (O’Neill 200945). Climate change has
experience some significanhanges in the global climate also threatened the life qfeople on Pacific Islands by
system and we could face more climatic surprises in ttraising sea levels which have forced them to look for alter-
future. The IPCC and some other scientific bodies havaative places to live where they won't necessarily sacrifice
projected a sea level rise bétween 18 and 59 centimetrestheir cultural identity (Ralston et al. 2004). New diseases
because of the melting oflaciers and snow (Fourth and old ones that have previously been thought eradicated
Assessment Report 2007). The impact of climactic changee appearing because ofinate change (Patrick and
on the planet is affecting the world's tallest mountainCapetola 2012). Climate change is not only an environ-
Mount Everest in Nepal. Sherpas are fretting as to whetherental problem, but is alstonnected to changing disease
warmer climates will render Mount Everest un-climbablepatterns: overpopulation, ozone layer depletion, and urban
The climbers and local inhabants are afraid that rapid pollution are also influential infectious diseases ranging
changes in the climate can make this tallest mountain bigeem childhood asthma tskin cancer (McCally 2002).
come a snow-free ascent. Media worldwide have reported Climate change is also a ¢lat to food security because
the words of Apa Sherpa, one of the custodians and chaat-some point the spread of genetically modified seed and
pions of climbing Mount Everest, who stated that “In 198®ther proprietary biotechnologies will be a threat to farm-
when | first climbed Evereghere was a lot of snow and ers’ livelihoods, and the food security of the population
ice but now most of it has just become bare rock. That dependent upon this group (Shiva 1993). The link be-
as a result, is causing more rockfalls which is a dangeween climate change and environmental change on agri-
to the climbers” (Radio Australia 26 March 2012). culture and food security Babeen becoming more and

It is said that “Climate change and temperature-rismore serious in terms of the local scope of Nepal.
have been stripping Nepalese mountains of their whit€oncerns for food and drinking water along with water
clothes. The untouched virgin layers of snow are gradualfgr irrigation tighten the knoof relationship between cli-
melting. Loss of this virginity is the ample evidence ofmate change and the population that live around mountains
imminent impacts of climate change” (Pandey 2011). Thand other places, and who degeon mountain-source wa-
receding snow from Everest has several negative coter resources and rain water for their agricultural
sequences for both the short and long term. In the shgmoduction.
term, the height of Mount Everest will need to be re-meas- The warnings of climate elmge are so serious that
ured and clearly its height will be reduced; it will alsoNepal and Nepalese farmers must act to adapt to, or at
make more difficulty in climbing the mountain as experthe very least, mitigate the speedy rate of widespread
climbers claim that when theris no snow the rocks move flooding from snow-melt or changes in weather patterns.
and fall, making the ascent meorisky and difficult. In  Agriculture is the mainstay of the Nepalese economy,
the long term it will make life more difficult and un- which continues to be dependent upon monsoon rainfall
sustainable for the local population by altering the sociatlue to the lack of sufficient irrigation facilities, and chang-
economic and geographical reigh; the quick melting of ing weather patterns will further damage the agricultural
the snow will cause the rivers to overflow for some timegapacity (Bhujel and Ghimire 2006). However, no in-depth
and as the amount of snow is reduced it will causscientific studies have so far been conducted to verify such
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dire changes in the Himalayas and the resulting econonslides, and temperatures hotter than usual in summer and
and social consequences. Corihgecan in-depth scientific colder than usual in the wter, have affected the live-
study to provide clear definitive and scientific accounts dfhoods of the vulnerable poorest among the poor, women
the rate of snow-melt is a necessity, but it is a dauntirend children as well as indigenous and other marginalized
task to galvanize the local, national and international rggeople, along with severe damage to crop production.
sponses needed because Ndpd very little to offer in  Natural disasters are causirtbe destruction of infra-
way of mitigation. Nevertheless, the weight carried bystructure such as houses, roads and irrigation channels, as
Nepal over the interests of mountain countries during theell as resulting in insecurity about food and water for
two-day Mountain Countries seminar in Kathmandu owrinking and irrigation. The population residing in these
April 5 and 6 of 2012 is symbolically significant (Pandeyzones do not have adequate knowledge of global climate
2012). change or access to information about global climate
The reference of Ministrpf Environment Nepal (MOE) change and its localised impacfThey also do not have
states that the temperature risgée for Nepal is 0.06 per sufficient knowledge to develop effective resource man-
cent (MOE Climate Change Policy 2011). However, iagement and local planning structures for their short- and
claims that the actual rate of temperature rise is hightang-term adaptation to these climatic changes.
than this in the Himalayas. Others also claim that there By category, Nepal is a least developing country, land-
is a variance in average teerptures across the countrylocked and one of the poorest in the world (International
(i.e. higher in the mountains and the Himalayas - 0.08 d&tonetary Fund 2012). Itgreenhouse gas emissions are
grees c. as compared to Tierdd.04 degrees c.) (Gautam 0.025 per cent of the world’s total (MOE Climate Change
and Pokhrel 2010). Some NGOs in Nepal have also bePolicy 2011). So a focus on climate control as a policy
conducting their own studies to better understand climat# mitigation is important, but a focus on more effective
change in the mountains and the impact it has ocadaptation techniques is more salient than mere mitigation
agriculture. IPCC’s fourth asssment report noted thatin order to stop the more vulnerable people from becoming
“glaciers in the Himalayas are receding faster than in arfge victims of the more detriental impacts of the climate
other part of the world” (Working Group Il: Impacts, change that is a consequenak the actions of others.
Adaptation and Vulnerability 2007, 10.6.2) but the reporAdaptation is vital in order to reduce the risk and impact
was widely criticized on the ground that it was not peer-resf climate change on Nepal. The United Nations
viewed (Thomas 2012). Yet alhe critics, including geolo- Framework Convention on Climate Change (UNFCCC)
gist Vijay Kumar Raina of India, who presented a papdnas developed some key frameworks for addressing the
against the IPCC claim, admitted that some glaciers in tliesues of adaptation, such as the Bali Roadmap (BR),
Himalayas are retreating (Carrington 2010) and their imcancun Adaptation Framework (CAF) and National
pact is being seen in various spheres of the ecosystefdaptation Programmes of Actions (NAPAS) to support
Thus, there is no doubt that global warming is affectinthe Least Developing Countries (LDCs) that are most vul-
the glaciers of the mountarand the eco-system aroundnerable in their efforts to reduce the impact of climate
it, resulting in gradual but expected consgiences in var- change and increase theirilieace through capacity-build-
ious sectors of the ecosgst including agriculture. ing for adaptation (UNFCC Bali Climate Conference 2007
The Mool et al. (2001) stydrecorded that there are and Cancun Climate Carence 2010). The Global
2323 glacial lakes in Nepal covering 75 square kilometreEnvironmental Facility (GEF) has been channelling funds
Geoscientists have recorded that the number and volurfte adaptation mechanisms suah NAPAs. As Nepal is
of Glacier Lake Outburst Flooding (GLOF) hazards are inalso an LDC and a most vuliadale country, she is also
creasing in Nepal (Richdson and Reynolds 2000). eligible for adaptation mechanisms funding through
Richardson and Reynolds (2000) found that some of theEINFCCC.
floods have produced discharge rates of up to 30000
m3/second and can run for distances of up to 200
kilometres. “Although some crops may benefit from the Background Study
extra CO2 in the atmosphere, research suggests this may
be offset by damage from higher temperatures, wat€lline’s estimations predict that as a result of global warm-
stress, more virulent disease and pest attacks” (Yamin aimg and climate change, glabagricultural productivity
Depledge 2004, 22). Extreme natural disasters such wdl decline between 3 to 16 per cent by 2080 (Cline 2008).
drought, prolonged rain, glacier retreat, flooding, landThese estimations and predictions vary as geographical re-
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gions differ. IPCC has estingt that the agpultural pro-  Sterling (2010) concentrated on whether or not climate var-
ductivity of Sub-Saharan Africa will decline between 3Gability and change serves as a driver of appropriate tech-
to 50 per cent if global terepatures increase by 2 degreenological change and investigd the interaction of two
Celsius (Fourth Assessment Report 2007). India’s agricutiosely-related factors, (climatand technology), in agri-
tural productivity will decline 30 per cent by 2080 (Clinecultural production in Nepal. These studies are valuable
2008). Estimates of agricultural output have not been mads they identify climate vulnerabilities in Nepal although
for the Himalaya region, where the primary concern othey have not clearly identified different adaptation proc-
researchers and politicians igttwretreating glaciers, since esses, whether planned grostaneous. This study puts
the mountains constitute the ‘water tower’ for 1.3 billionperspective on the impact of climate change on agriculture
people living in Asia (Aase et al. 2010). There is generdtom different angles. It ftuses on the negative impact
agreement that for low incomsountries, climate change of climate change on life and agriculture and then outlines
will lead to significant reductions in agricultural pro-remedial steps by illustrating planned as well as sponta-
ductivity (Gitay et al. 2001) Climate change-related neous adaptation to the effect of climate change.
drought in recent years has emerged as a source of house-
hold-level vulnerability in the hill agriculture of Nepal “Adaptation to the adverse effects of climate change
(Ghimire et al. 2010). The farmers cannot grow crops wheras been recognized as arpamiant element of the climate
there is no rainfall during the cropping season. They hawhange regime since itscption” (Yamin and Depledge
a weak adaptive capacity agst drought due to the poor 2004, 213). Adaptation has been a fundamental component
asset base and low access to services and facilitiek agriculture and biodiveity in a world where climate
(Ghimire et al. 2010). The #®ations of climate change is constantly changing due to global warming. The IPCC
do not provide clear data on the magnitude of the tempeadentified adaptation for climate change in its first assess-
ature change and there are uncertainties as to the extam@nt report of 1990 (IPCC 1990). An early vulnerability
of change in precipitatio and the monsoon system.assessment and adaptation followed the guidelines of IPCC
Holland and Bitz (2003) notethat empirical research on with a seven-step linear assessment process (Carter et al.
global warming shows a positive correlation with physical994). These seven steps are: problem definition, method-
altitude, which means that a one degree rise in temperatalegy selection, methodology sing, scenario selection,
at sea level corresponds toriae of two degrees in the impact assessment, assessment of autonomous adjustments,
territorial regions of the world’s highest mountains. Theyand evaluation of adaptatiasptions (Carter et al. 1994).
argued this correlation suggessite gloomy prospects for For the priority risks identified at the sector and farm levels
the Himalayan glaciers (2003). in the assessment of impaat,number of possible adapta-
Since reliable models of future climate conditions havéon responses, such as policy level and farm or local level,
not been produced at thkcal level so far, Aase, were evaluated with respect to the following criteria: tech-
Chaudhary and Vetaas (2010) focused on the flexibility ofical difficulty, potential cost of implementation and poten-
farming systems in terms of adaptability to changing cortial benefit (Iglesias et al2012). Although each study
ditions of production, whatever those changes may bquantifies these indicators in a different way, most of the
They attempted to identify pentialities among subsistence studies extensively used theséetia of adaptation in their
farmers in a remote part of the Himalayas. They followedtudies (Leary 1999). Adaptation measures were further
Bateson’s (1972) definition of flexibility as ‘uncommitted categorised as technical (e.g. introduction of new culti-
potentiality for change’ and revealed four ‘uncommittedsars), management (e.g. changes in cropping patterns, soil,
potentialities’ for adaptation to a future situation that wouldandscape and/or water), or infrastructural (e.g. changes in
be climatologically different from the present (Aase et aldrainage, irrigation systems, access and/or buildings
2010). Chhetri et al. (2012) focused their studies on thigglesias et al. 2012). Thus, this study is founded on
innovation mechanism of adaptation based on cultural afilCC’s guidelines for adaptation: autonomous and planned
social values of society in ldal. They have explored how or strategic adaptation with facus on autonomous adapta-
farmers and their supporting institutions are evolving antion (IPCC Working Group Il: Impacts, Adaptation and
co-producing climate-sensitive technologies on demandulnerability 2007). This is due to continual potential po-
(Chhetri et al. 2012). Ghingret al. (2010) have explored litical instability (Pandey 2011), a period of prolonged tran-
vulnerabilities such as drought and the challenges gftion, and the view that the concerned institutions have
rain-fed agriculture applying multivariate independenhot been very active in addressing the nationwide climate
technigues. Another study conducted by Chhetri anchange challenges. IPCC notes:
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Adaptation is used here to mean both the actions
of adjusting practices, pcesses and capital in re-
sponse to the actuality d¢hreat of climate change
as well as changes ine&hdecision environment,
such as social and institutional structures, and al-
tered technical options that can affect the potential
or capacity for these #ons to be realised.
Adaptations are divided here into two categories:
autonomous adaptation, which is the ongoing im-
plementation of existing knowledge and technology
in response to the changes in climate experienced,
and planned adaptation, which is the increase in
adaptive capacity by mobilising institutions and
policies to establish or strengthen conditions fa-
vourable for effective adaptation and investment in
new technologies and infrastructure (IPCC
Working Group 1l: Impacts, Adaptation and
Vulnerability 2007).

of the total land (Central Bureau of Statistics 2004).
Agriculture is largely basedn low-value cereals and sub-
sistence production, with a mere 13 per cent of output trad-
ed in markets and the absence of economic opportunities
outside subsistence agriculture keeps most Nepalese poor
(World Bank 2011).

The population growth rate of the country is one of
the most troubling obstacles in developing agriculture in
a sustainable way to cope with climate change. The census
data released by the Central Bureau of Statistics (2012)
shows that the population growth rate was 2.25 per cent
per annum. A recent prelimary assessment however,
shows that it has decreased1td per cent. The increased
population needs more houses to live in, more trees to
build houses, and more arable land for farming, all of
which cause huge areas of feréo disappear every year.
The overexploitation of natural resources has created a sig-
nificant problem in sustainablagriculture and helped to

increase the negative effect of climate change on agri-
culture and life.

Most of the agricultural land, in both Terai and Hilly
regions, depend on seasonal rain for the proper crop growth
The landscape of Nepal is divided into three partdn Nepal. At one time the monsoon rains originating in
Mountainous, Hilly and TeraiThe total land area of Nepal the Bay of Bengal would support the crops and the farmers
is 147,181 km2. Agriculture is the dominant professiomvho planted them according to their expertise and experi-
and the major economy in Nal. The World Bank (2011) ence of the seasonal cycleseothe years. However, as
cites agriculture as the pdipal source of food, income, weather patterns have been changing, farmers have had
and employment for the majority of the populationa dilemma. Over-exploitation of natural resources has re-
Particularly for the poorest in Nepal the World Banksulted in an environmental degradation which is deeply
(2011) notes, the growth in agriculture is crucial for reeonnected with permanent loss, depletion or pollution of
ducing poverty, and preliminary findings from the Nationahatural resources, adverse weather conditions, changing
Living Standards Survey indicate that despite the Maoishicroclimates and unbalanceituations which affect the
insurgency, the sector has made a significant contributiamherent chain within theecosystem. Excluding adverse
to poverty reduction. Agriculture has been a major contrilphysiographical, ecological, giegical and meteorological
utor of Nepalese gross domestic product (GDP) and hé#ectors resulting in common natural hazards such as floods,
contributed 35 per cent of the total GDP although onlgarthquakes, droughts, colhd hot waves, hailstones,
21 per cent of the total land area is properly cultivatedindstorms and cyclones, laslifles, disease epidemics,
(Central Intelligence Agency 2010). GLOF, avalanches, lightning and fires, the environmental

Climate change is threategi the traditional way of ag- degradations are basicalbaused by human intervention
riculture, and so the creation of a sustainable agriculturad the form of modern technological adaptations (Ghimire
approach to counter the impact of climate change has be2®08).

a main priority for the country (Malla 2008). The main Apart from rapid population growth, global warming
challenge for cultivating sustainable agricultural developand its effect on the environment (and resulting in climate
ment in Nepal is to turn subsistence farming into commechange) has also significantly affected Nepalese
cial farming as well as adapting to the new patterns @fgriculture. Of the more than 6,000 vascular plant species
farming as a result of increiag temperatures. The averagefound in Nepal, about 550 species and sub-species have
size of individual land holdings is very small in Nepal.food value and some 200 of those are cultivated (Ministry
The visible pattern of land ownership in Nepal is unequahf Forest and Soil Conservation 2002). The diversity of
and its distribution is highly lopsided. Forty-five per centivestock (both improved andhdigenous breeds) also plays
of farmers have less than (hgctares and share only 13%a major role in contributing to the well-being of rural

3 Impact of Climate Change on Agriculture in Nepal
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communities. This diversity can be illustrated even for stae the high Himalayan mountains in the North, and their
ple cereal crops where infidirent production zones and peoples, livelihoods, and ecosystems” (MOE Climate
conditions rice, wheat, barley, maize, finger millet andChange Policy 2011, 1). The global climate model (GCM)
buckwheat are all importangrain staples (Regmi and projections indicate that a potential increase in temperature
Paudyal 2009). As noted almvan average temperaturewill bring many challenges in all areas of life, including
rise of 0.06 per cent hasén recorded in the country. agriculture, in the coming dades in Nepal (Nepal Climate
This rise has shown the multidimensional impact of climat€ulnerability Study Team 2009). Indeed, Nepal has to
change on agriculture. Frequent drought and prolongelrow all its weight towards finding measures of adaptation
rains as well as many fatal floods and landslides are sorimeorder to reduce the impact of the uncertainties of climate
of the major obstacles being experienced in Nepal in agghange in an overall way, bfor food security, a focus
cultural as well as other sectors of social life. A studynust be cast on agricultural production.
conducted by the Nepal Agricultural Research Council
(NARC) showed that the chge in temperature has had
a positive effect on the yield of rice and wheat in all re4 Ingtitutional Setup for Climate Change Adaptation in
gions but also showed a néiga impact on the yield of Nepal
maize, particularly in the plains land of Nepal, otherwise
known as Nepal's bread basket (Malla 2008). Changes Trhe central and official clmmel for action on adaptation
weather patterns, such asseasonal heavy rains, hail- relating to climate change is the MOE of Nepal. The MOE
stones, floods etc. have frequently caused serious damagevorking with UNFCCC towards developing a National
to crops. Adaptation Programme of Action (NAPA) and facilitating
Rising annual temperatures, a delayed monsoon seasibnyithin Nepal (MOE Climate Change Policy 2011). The
prolonged or increased annuainfall as the result of gla- MOE also formulated the Nanal Climate Change Policy
cial melting, and intense rainfall have all affected manyNCCP) in January 2011, which provides basic information
rain-fed communities in Nepal. Extreme climatic con-but yet still needs more homework to be an appropriate
ditions increase vulnerability to erosion, landslides, avadocument of NCCP. Between 2007 and 2009, in the proc-
lanches, flooding, loss diora and fauna and decreasedess of implementing the Convention, Nepal carried out a
agricultural production (Nepal and Chipeniuk 2005)number of tasks, such as: preparation of the action plan
UNFCCC and IPCC have forecast that climate change wilklated to capacity building under the National Capacity
increasingly damage the capacity of agricultural productioNeeds Self-Assessment Project, in order to implement the
in two decades (Third Assessment Report 2001). The IP@o Conventions (Climate Change, Desertification and
clearly demonstrates that human activities have acceleratitlogical Diversity) ; issuance of CDM project-approval
the process of global warming, resulting in climate changarocesses and procedures to benefit from the provisions
(Fourth Assessment Report 2007). Increasing greenhousiethe Kyoto Protocol; prepared the National Adaptation
gas emissions have contribdtéo an increase in global Programme of Action (NAPA); began preparing the
temperatures. Global climate change has caused a chasgeond National Communication (SNC) ; and implemented
in seasons and rainfall intensity and patterns. Theseproject on strengthening @agity for managing climate
changes will have both a direct and an indirect impact arthange and the environment (MOE Climate Change Policy
forests and biodiversity, health, infrastructure developmeri2011). The Ministry of Agriculture has also been seen to
tourism, livelihoods, water resources, agriculture and thee active in research and in the attempt to adapt the farm-
whole ecological chain. Recadgimg the challenges of cli- ing system to the increagintemperatures. Since 1995
mate change, the internatioreommunity has engaged in Nepal has implemented a twenty-year Agricultural
efforts to minimize the curréreffects and likely future Perspective Plan (APP) to aeeme the problems of food
adverse impacts through effive implementation of the security and poverty (Nayava and Gurung 2010).
UNFCCC policies (MOE Climate Change Policy 2011). Among all of the mechanisms noted above, NAPA has
The MOE states “Nepal is also highly affected by clispecifically focused on adafitn. NAPA enables a coun-
mate change. It has been an urgent necessity to addrigsto identify priority activities that must be implemented
the issue of climate change by formulating a policy anth the immediate future in order to address urgent national
implementing relevant programmes to minimize the existlimate change adaptation negBurton et al. 2002). The
ing effects and likely impacts different ecological re- NAPA Project to Climate Change in Nepal was signed on
gions—from the Southern plains to the middle hills andl4th November 2008 between the MOE and the United
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Nations Development Pragmme (UNDP) Nepal Country The addressing of climate clygnadaptation areas as iden-
Office, who are the impleméng partners of the NAPA tified through a nationwide vulnerability assessment, by
project, with further support from the Danish Internationalvay of an extensive consultation process, and by im-
Development Agency, the Global Environment Fund, anpglementing them as soon @sssible, can help improve
the UK Department of International Development (MOBhe adaptation abilities of the most vulnerable people in
2010). The project goal is to @nle Nepal to strategically and around the mountainous regions through the NAPA
respond to the challenges and opportunities posed by diepal. This is because it i\ process of assessing the
mate change. The NAPA Project has three componentsountry’s climate vulnerability and identifying priority
1) Preparation of a National Adaptation Programme oddaptation measures” (United Nations Development
Action (NAPA) ; 2) Development and maintenance of @rogramme 2010, 1). Yet NAPA Nepal is still in its begin-
learning and knowledge platform to act as a clearing plating phase and has not been able to launch fully-fledged
form for climate change ; and 3) Development of a mulprojects to target sectors. The actions taken by MOAC
ti-stakeholder framework ofiction on climate change have not reached the targgtoups in an efficient way.
(MOE 2010). UNFCCC has created 9 projects that shoultl seems that the projects MOAC are focused only in
be responded to through NAPA Nepal (UNFCCC NAPAparticular regions. During this writing process, the author
Prioritize Database 2010). asked one local from botthe Western Development
The nine projects (MOE NAPA Bulletin 2010) prioritise Region and the Central Development Region to ask 20
are : 1) Promoting community-based adaptation through ifarmers in each of these regions about the role of MOAC
tegrated management of theriaglture, water, forest and in providing subsidies and in creating awareness for
biodiversity sectors ; 2) Building and enhancing the adamdaptation. The farmers whumarticipated and responded
tive capacity of vulnerableommunities through improved said that they had not received any support from MOAC
systems and access to services related to agricultural dewd they still have to buy their chemical fertilizers on the
opment ; 3) Community-based disaster management for falack market because some aptr officials, in conjunction
cilitating climate adaptation ; 4) GLOF monitoring and diswith the local dealers involveaiontinue to hoard agricul-
aster risk reduction ; 5) F@eand ecosystem managementural items and create a fake shortage to increase prices.
for supporting climate-led adaptation innovations; 6)his gives an extra financial burden to farmers who are
Adapting to climate challenges in public health; 7)suffering already. Most farmerstated to the author that
Ecosystem management for climate adaptation; &ny support from the government is just talk and only ‘on
Empowering vulnerable communities through sustainablgaper’ (Farmers’ Interviews Responses 2012).
management of water resources and clean energy suppliesApart from that, the unavaildity of peer-reviewed data
and 9) Promoting climate-smart urban settlement. on the impact of climate change and the difficulty of identi-
To ensure an effective dninclusive adaptation re- fying regions based on priorities, are further points of or-
sponse, NAPA (2010) formed six thematic working groupganisational headache and inefficiency. There is a drought
(TWG), each led by a concerned ministry. The six TW®f institutional and stakeholder capacity effectiveness at
are : 1) Agriculture and Food Security under the coordinall levels of the state bureaucracy, as well as from the
tion of the Ministry of Agriculture and Cooperativesextremely isolated national cieties and leaders in local
(MOAC) ; 2) Forests and Biodiversity under the coordinacommunities. This concern also stretches to the role of the
tion of the Ministry of Forests and Soil Conservatiorleaders in Kathmandu, who have little or no understanding
(MOFSC) ; 3) Water Resources and Energy under the cas to how potentially detrimental the impact of climate
ordination of the Ministry of Energy (MOE); 4) change could be for the Nepalese and the Nepali economy
Climate-Induced Disasters uedthe coordination of the in the long term. The problem is that Nepal is heavily
Ministry of Home Affairs (MOA) ; 5) Public Health under reliant on its agriculturalextor, which accounts for 35%
the coordination of the Ministry of Health and Populatiorof GDP and comprises 76% of the labour force (Central
(MOHP) ; 6) Urban Settlements and Infrastructure unddntelligence Agency 2010). In a period of fluid political
the Department of Urban Development and Buildingransition several alternatives can be used to help such soci-
Construction. eties better adapt to the impact of climate change in gen-
eral, with a more specific focus on agriculture in particular.
The literature on adaptation, as pointed out elsewhere
5 Climate Change Adaptation in Nepal in this paper, shows thatdfe are two main branches of
adaptation : strategic or plaed, and autonomous (Bates
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et al. 2007). Policy-based strategic adaptations to climatkeom the national level, or unless Non-governmental
change have been identified for the agricultural, forests am@rganizations (NGOs) or Civil Society Organizations
fisheries sectors (Aggarwal et al. 2004). The national levéCSOs) are available. Someaexples of autonomous strat-
responses, policies, strategies and planning that proactivelgy are : agricultural household management techniques
supports adaption against timapact of climate change, that involve water storage and less water use, crop diversi-
is ‘strategic adaptation’. T includes the direct con- fication from more water-dependent crops to less water-de-
struction of infrastructure, capacity building, disaster relighendent crops, infrastructure development in safer places
planning as well as a host of other methods that increaf® housing, a tracking othanges in employment from
national resilience to the potaitimpact of climate change local to national and international levels, an option to mi-
on both ecosystems and human populations (IPC@rate, or anything else thahproves resilience during fluc-
Working Group Il : Impacts, Adaptation and Vulnerabilitytuating climatic conditions. Yehis also requires resources,
2007). The impact of climate change is particularly relatedpdated information and knowledge to cope with the in-
to issues of global warmingnd the increase in sea level, creasingly unpredictable imapt of climate change. The
thus creating the concern over unavailability of water foavailability of these resourcemnables local people to find
many local communities. The impact of extreme climati@ new and different resource-management scheme which
changes on crop productivity will more likely be far greateis more ideally suited to that particular community. The
than effects attached to theesage change in climatic con- flow of information and knowledge provides communities
ditions (Mearns et al. 1997). Thus, the strategic adaptatiavith a better understanding of the impact of climate change
projects should also be particularly focused on the isswmd accordingly allows them to seek, learn and build infra-
of providing and implementing effective water managestructures for future climate change adaptation.
ment (Smit et al. 2000). Agriculture is the main profession
of the Nepalese, so Nepal is heavily-dependent on agri-
culture for livelihoods and agriculture is in turn dependeré Climate Change Adaptation for Agriculture
on a proper irrigation system. The management of water
is very important in Nepal. Other significant issues of straFhe impact of climate changes on agriculture are multi-
tegic adaptation concern the development of infrastructurdgnensional and intricately vicious as agriculture is an end
such as modern safe housing, better roads, 24/7 availabiligsult of the function of several biotic and abiotic factors
of electricity and means afommunication. These strategic such as water, energy input supply and management,
adaptations have still not been properly constructed ameeather, land system, soil veronment, forest and bio-
implemented by the relevant mistries. Therefore, greater diversity, labour availability, physical infrastructure, mar-
care must also be given, forethime being, to more auton- ket functions, knowledge, tradition, policy matters and oth-
omous adaptation strategies until those government agen-socioeconomic aspects which are themselves in multi-
cies become appropriately-functional. tudinal ways influenced bglimate change (Pokhrel and
Autonomous adaptation refers to the actions of inPandey 2011). The primary amrns of climate change
dividuals taken at the household level to make changés agriculture are early seasonal monsoons which result
that reduce vulnerability to a changing climate, regardless rain deficits. This rain dieit generally reduces the pro-
of planning, policies and strategies implemented at the ndeuction of crops in Nepal. Heavy rain with floods can de-
tional level (Bartlett et al. 2010). “If widely adopted, thesestroy planted crops and reduce crop production. The
autonomous adaptations, singly or in combination, haydARC annual report shows that early maturity of crops
substantial potential to offset negative climate change ingtue to an increase in temptrre may help to produce
pacts and take advantage of positive ones” (IPCC Workingore crops but only in theame crop cycle, because it
Group II: Impacts, Adaptation and Vulnerability 2007).also causes the extition of natural local vegetation such
Autonomous or spontaneous adaptations are the ones thatbasmati rice, maize, wheatd other agricultural prod-
take place-invariably in reactive response to climaticucts (Malla 2008). High dependence on rain-fed irrigation
stimuli—as a matter of course, without the directed interand the impact of climate change on weather patterns have
vention of a public agency (Smit et al. 2000). It is a botbeen major concerns for Ndgse farmers. Increased tem-
tom-up approach and is enriched with the potential of locgeratures, drought, floods, and pests are some of other
knowledge from tapping into the experiences of the locahallenges of agriculture due to the rise of global
peoples. However, in many cases these autonomous ad@gprperatures.
tation techniques cannot be achieved unless assistanceThe prospect of expanding agricultural land in Nepal
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is virtually non-existent. Increased food production to meehent in addition to related technological development and
the needs of the growing population in the long term willissemination (Pokhrel and Pandey 2011). For im-
have to come mainly through improvements in productioplementation of action related to these issues, the con-
efficiency and appropriate reorganization of existing agrieerned ministries should enltgnand equip their staff with
cultural land (Adhikari and Bjorndal 2012). For agricul-the appropriate knowledge aedsure they are not corrupt.
tural adaptation, Nepal should act on vulnerability assess-
ment in order to conduct appropriate resource management
tasks such as land-use planning, water management ahdonclusion
investigating the possibility of introducing crops that suit
the changing temperature (Ghimire et al. 2010). Issues f@he impact of climate change gradually being seen in
the future will include the availability of water due to cli-all sectors of life, including agriculture, in Nepal. This im-
mate change. For this reasdechnological interference, pact is clearly affecting the poor and vulnerable in Nepal,
required to increase the availability of water through greatnost of whom are farmers working on their farms for
er community participation in management and mainsurvival. These rural people are usually un- or less-edu-
tenance, must be more effective for long-terntated and do not understatite complete and immense
sustainability. The focus should also be directed towardspact of climate change on their lives and their way of
better adaptation to increastmperatures and drought by farming. Because of this, it is the duty of the government
developing efficient irrigatiorsystems such as drippers andof Nepal to move to the forefront on these challenges and
sprinklers. Pest-resistant ardgher temperature-friendly their impact on agriculture as well as other aspects of life.
crops should also be inwagated. Crops and agricultural The MoE and MoAC have been working to minimize the
adjustments, embankments, drainage management, watffect, but their work has not had much impact on the
storage and management, innovative practices againghy farming is done except itheir own research areas.
floods and drought can make the community stronger atMAPA has recently launchea few projects to look into
ensure its successful adaptation to changing climatic atliese problems. Given the fact that these impacts are many
weather patterns. Climate forecasting systems should alsbile the actions of the government are few, more needs
be developed to enable farmers and others to better preparebe done towards the process of adaptation. Non-gov-
against disasters, thereby reducing their impact. ernmental organizations, civil societies and groups of farm-
Yet, there are other challemg to combat in order to ers can disseminate and excpp@rinformation to prepare
reduce the impact of climatthange on life and agriculture. for unexpected climate damage. This dissemination of in-
The people in the rural areased to be educated throughformation on the impact of climate change on agriculture
campaigns, training andother means of aware- can assist farmers in thaise of autonomous adaptation
ness-creation. Generating knowledge of ecosystem-basedthe methods of farming until the government comes up
adaptation is a function of the policy-makers, along withwith full-fledged strategic adaptation policies. The govern-
community participation, which can play a more dominantent should also implement concrete plans to help vulner-
role in surmounting the inget of climate change. The able communities combat clate change, but political vol-
country should now focus on creating low carbon technotility, frequent changes of bureaucrats from one office to
ogy, and the general public should be encouraged throughother, lack of climate change knowledge among bureau-
education to utilize low carbon technologies or greenrats, politicians and the common people, widespread cor-
growth. They should also bencouraged to increase theirruption within governmental sectors, unavailability of ac-
crop insurance for both agritural and social security. tual data of the impact ofimate change, and the topology
The government should develop policies such as provisi@i Nepal have all been constraints in the fight against cli-
of subsidies for agricultural investment and inputs to pranate change through adaptatidret, these factors cannot
vide incentives for rural people, particularly farmers, tgrevent climate change frontaurring, so effective auton-
become more climate-changimcused. Climate-change omous and strategic adaptation must be carried out simulta-
consequences, as presengdTWG during NAPA process neously, along with constant monitoring, particularly on
on Agriculture and food security, now call for the optimunthe national level. Finally, a strategic plan is needed to
management of genetic resources, as well as pest and agrituce rampant corruption and allow funding to reach the
cultural inputs such as seed, crop varieties, animal breegspper target groups.
forage and pasture. There is a special emphasis laid on
agricultural water, soil fertility and food security manage-
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