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Climate Change and Its Impact on Tourism
in the Manaslu Conservation Area, Nepal

ANUP K C* AND RESHAM BAHADUR THAPA PARAJULI**
*Department of Environmental Science, Amrit Campus, Tribhuvan University, Kathmandu, Nepal
and **Central Department of Economics, Tribhuvan University, Kathmandu, Nepal

ABSTRACT The Hindukush Himalayan region including Nepal, a country reliant on tourism, is
particularly sensitive to climate change. However, there are considerable gaps in research
regarding tourism and climate change in Nepal. The present research assesses the impact of
climate change on tourism in the Manaslu Conservation Area of Nepal. Seventy-six households
were interviewed followed by three focus group discussions and five key informant interviews. The
empirical data collected at the site are complemented by secondary information on climate and
tourism. Local people perceived that temperature and rainfall have been increasing in the study
site as a result of climate change. In response to gradually warming temperature and decreasing
snowfall, there seems an urgent need for tourism promotional activities in the study area. This
would spread the tourist base and increase foreign tourist expenditure in Nepal.

Introduction of Climate Change and Tourism in the Global and National Scenarios

The global climate is changing, affecting various aspects of human life (Epstein & Mills,
2005). Changes in the last 50 years have been dramatic (Intergovernmental Panel on
Climate Change [IPCC], 2001, 2007) and scientists attribute the change to human-
induced factors (IPCC, 2001, 2007; Ishaya & Abaje, 2008). On an average, the global temp-
erature rose by 0.75°C over the last hundred years (1906–2005), with more than half of this
rise, 0.44°C, in the last 25 years (IPCC, 2007). The effects of climate change are not felt
evenly across the world (Stern, 2007). For example, the Hindukush Himalayan region is
one of the most climate-sensitive regions (Shrestha, Wake, Mayewski, & Dibb, 1999).
Eastern Nepal and Eastern Tibet show relatively greater warming trends (greater than
0.02°C per year) (Shrestha & Devkota, 2010). The number of extreme precipitation
events and severe storms has increased (Anup, Bhandari, Joshi, & Aryal, 2013; Piya,
Maharjan, & Joshi, 2012). As the Stern Review (2007) argues, it is the poorest countries
and people who will suffer earliest and the most.

The United Nation World Trade Organization (UNWTO) suggests that tourism is a
primary source of foreign exchange earnings in 46 out of 50 of the world’s least developed
countries (Ramasamy & Swamy, 2012; UNWTO, 2007). The World Travel and Tourism
Council (WTTC, 2010) estimates that tourism contributes 9.2% of global gross domestic
product (GDP) and forecasts that this will continue to grow at over 4% per annum
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during the next ten years to account for 9.4% of GDP. In Nepal, trekking and mountaineer-
ing are creating opportunities for enterprise generation throughout the tourism value chain
particularly in the operation of tea houses and lodges along the trails (Sherpa, 2006), which
has a direct impact on livelihoods (Adhikari & Fischer, 2011; Farooq, Khan, Ullah, &
Shahid, 2012).

Climate Change and its Impact on Tourism

Climate and tourism have a very close relationship (Burns & Bibbings, 2009; Martin, 2005;
Patterson, Bastianoni, & Simpson, 2006; Rayamajhi, 2012) and the tourism and recreation
sector is highly influenced by climate (Gomez-Martin, 2005; Skanavis & Sakellari, 2011).
Climate is an important factor in the destination choice of tourists (Bigano, Bosello, Roson,
& Tol, 2008; Lise & Tol, 2002; Maddison, 2001; Rayamajhi, 2012; Skanavis & Sakellari,
2011). For the global tourism industry, climate change brings risks as well as some oppor-
tunities (Sem & Moore, 2009).
More frequent periods of extreme heat will cause discomfort to visitors (Tzu-Ping Lin,

Tzu-Ping Lin, & Matzarakis, 2008; Uyarra et al., 2005) and increased risk of illness
(Simpson, Gössling, Scott, Hall, & Gladin, 2008). There will be regional and seasonal
shifts in tourist flows, resulting in both winners and losers (Braun et al., 1999). Climate
change will bring additional burdens especially for the poorer countries, which are
putting great hopes on tourism as a driver of development (Uyarra et al., 2005). Climate
change is a threat to mountain tourism due to decreased snow security, glacier melt, and
more extreme weather events (Burki, Elsasser, & Abegg, 2003).
As a result of climate change, gradually increasing warmer temperature has been remov-

ing a barrier for trekking tourism as supported by the study of Lama (2010) in the Mustang
Valley of Nepal. Hamilton, Maddison, & Tol (2005) with the help of 14 Global Circulation
Model predicted that as a cool country warms, it firsts attracts more tourists. After the temp-
erature exceeds 14°C, visitors’ number will decrease. Warmer countries may have a disad-
vantage, while cooler countries may have an advantage due to rise in temperature (Bigano
et al., 2008; Ramasamy & Swamy, 2012). A lengthened summer season has the potential to
expand domestic and international tourism markets and thus increase tourist receipts (Scott,
McBoyle, & Schwartzentruber, 2004).
Although the tourism sector is highly influenced by climate, our understanding of how

climate variability affects the sector and its potential vulnerability to climate change
remains limited (Maddison, 2001; Rayamajhi, 2012; Skanavis & Sakellari, 2011). Until
recently, climate change had not garnered substantive attention from the tourism industry
and recreation research communities (Gossling & Hall, 2006; Skanavis & Sakellari,
2011; Wall & Badke, 1994). Very few existing studies include the tourism entrepreneur
as the basis of study for assessing the impact on livelihood of the people (Moreno &
Becken, 2009).

Studies Related to Climate Change and Tourism in Nepal

Few studies related to climate change and tourism have been conducted in the Annapurna
Conservation Area in Western Nepal. The study of Lama (2010) on Lower Mustang shows
that the negative impacts of warmer winters are the loss of the natural and esthetic beauty of
the place and reduced water availability. From the tourism service and activities viewpoint,
water scarcity is affecting the stakeholders operating hotels in villages such as Muktinath,
Kagbeni, Puthang, Marpha, and Lete.
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The study of Subedi and Chapagain (2011) on Upper Manang shows that the number of
tourists visiting the Manang valley had decreased from 2002 to 2006. During those years,
the total trekkers in the three major routes, namely Annapurna, Everest, and Langtang,
reduced significantly from some 100,000 in 2001 to 67,000 in 2006. The number of trek-
kers in Upper Manang increased from 9,360 in 2006 to 14,192 in 2007. The main cause for
this was the political instability in Nepal.

Rayamajhi’s study (2012) explores the relationship between tourism and climate change
for the stakeholders in the tourism sector, mainly the lodge-owners, guides, and tourists in
the Annapurna Trekking Trail. The change in temperature has not been sufficiently signifi-
cant to cause discomfort to tourists. However, it was found that the erratic rainfall directly
hampered the lodge-owners’ business. Risk of increased intensity of rainfall, landslides,
and floods may prevent tourists from visiting in the future.

Therefore, identifying the impact of climate change on tourism is a contested issue in
Nepal. There is no study found in the literature about the impact of climate change on
tourism in the Manaslu Conservation Area (MCA) of Nepal, an issue the present paper
hopes to address. Analysis of the observed and perceived climate and tourism data is impor-
tant to see the impact of climate change on tourism. In this context, two questions emerge,
which demand empirical answers: What are the observations and perceptions of local
people regarding climate change? and Does observed and perceived climate change have
an impact on tourism at the local level?

Study Area

This study was carried out in the trekking route from Machhakhola to Samagaun with par-
ticular attention given to Lho and Samagaun village development committee (VDC) in
MCA, Nepal, as shown in Figure 1.

MCA lies in the upper region of Gorkha District and is bordered by the Tibet
Autonomous Region of China to the north and east, Manang District to the west, and
Gorkha District to the south. It covers an area of 1,663 km2 which was declared a conserva-
tion area in December 1998. The elevation of the area ranges from 1,400 m to 8,163 m
above sea level. There is unique topography with great diversity of vegetation, coniferous
forest, and snow-covered mountainous scenic beauty. Tibetan culture and monasteries
attract tourists to enjoy the traditional culture of Shringi Gompa in Bihi and Mu and
Rachen Gompas in Chhekampar. Harmony between religion and environmental conserva-
tion can be seen as Lamas from monasteries have prohibited the locals from hunting wild-
life (National Trust for Nature Conservation [NTNC], 2013). As the area lies in the
mountain region of Nepal, trekking and mountaineering tourism had great scope in
October–November and March–May to cross the Larke Pass as a form of adventure.
Larke Pass is the crossing used to reach Manang in the Annapurna Conservation Area
from Gorkha of MCA at an altitude of 5106 m. The area consists of the Manaslu Mountain,
a peak of 8,163 m where mountain climbing can be encouraged for tourism promotion
(NTNC, 2013). Research exploration activities on biodiversity and glaciers, religious and
cultural activities, nature hiking, enjoyment of mountain range scenery, and mountain
climbing are generally preferred by the national and international researchers and visitors.
There is less infrastructure development and basic services such as availability of safe
drinking water supply, electricity, education, and health services. Due to the lack of econ-
omic opportunities, people have had to depend on marginal agriculture, animal husbandry,
and exploitation of natural resources for survival (NTNC, 2013). Tourism had been one of
the sources of income of the local people. Being in such a high altitude, adventure tourism
activities such as skiing, hiking, and mountain biking that can be undertaken in the area
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have, with the right development and promotion, significant potential. But rise in tempera-
ture and reduced snow security put the future of this type of tourism in Manaslu Conserva-
tion Area at some risk; hence the need for the present investigation.

Methodology

The field work was carried out between April and May 2012 which was favorable for visit-
ing the local people as they are relatively free from agricultural activities. Primary as well as

Figure 1. Map of the study site.
Source: NTNC, (2013).
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secondary information on climate change and tourism was collected for the study. In the
beginning, information on tourism-involved and non-involved households were taken
from the Manaslu Conservation Area Project (MCAP) office in Philim (the household
survey). As the main focus of the study was to get information on climate change and
tourism, clustered random sampling was applied for selection of household survey on
the basis of their involvement in tourism. About 66% households involved in tourism
business were surveyed by using the random number table from the list of households avail-
able in the MCAP office in Philim (38 out of 58 households). An equal number of house-
holds that were not involved in tourism were surveyed from Lho and Samagaon VDC by
using the random table from the list of households available in the MCAP office in Philim to
have clear and more detailed information about the relationship between climate change
and tourism. Those not involved in tourism might also have observed and experienced
the impact of climate change on tourism. A semi-structured questionnaire in Nepali
language was used for household survey focusing on their perception toward climate
change and impact on tourism. The questionnaire was focused on whether local people
had perceived climate change in the form of instable temperature; rainfall and water
supply and unfavorable weather change less, moderately, and most significantly; and
increases in visitor number. Unstable temperature in this case means increase in temperature
of summer and decrease in temperature of winter. Besides the household surveys, three
focus group discussions (FGDs) comprising ten people (men and women) were conducted
with elderly people and youth in Samagaon and with youth in Lho. As older people had
been experiencing climate change since quite a long time and youth have to face the
impact for a long time in the future, they were given the opportunity to air their views.
To acquire more information on the perception about climate change and tourism, five
key informants were interviewed including the local leader, teachers, and leading
tourism entrepreneurs as they have been experiencing the climate change and tourism
issue. The FGDs and key informant interviews were conducted with the help of a semi-
structured checklist in Nepali to have a broader understanding of knowledge on perception
related to climate change and tourism. Primary data on climate change and tourism percep-
tion collected from field and secondary information of tourists from NTNC and climate data
of Department of Hydrology and Meteorology (DHM) were analyzed as follows.

Climate- and visitor-related secondary information was analyzed graphically in Micro-
soft Excel 2007, while climate change and tourism perception information from household
survey was analyzed by entering raw data in Statistical Package for Social Sciences (SPSS)
16 Software. Data from the household survey, focus groups, and key informant interviews
were analyzed qualitatively by the description method as shown below.

Results

Climate Change and Tourism Observation

The observed data on climate of the study area, such as temperature, rainfall, and discharge,
were available from DHM. The nearest meteorological station for temperature data was
located in Gorkha Bazaar. The annual maximum temperature has been increasing at a
rate of 0.10°C/year as the trendline was making a positive slope of 0.10 with the annual
time scale starting from 29.53°C as shown in Figure 2.

The annual mean temperature has been increasing at a rate of 0.02°C/year as the trendline
was making a positive slope of 0.02 with the annual time scale starting from 19.29°C and
the annual minimum temperature was decreasing at a rate of 0.06°C/year as the trendline
was making a negative slope of −0.06 with the annual time scale starting from 9.06°C.
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The nearest rainfall station is at Jagat, the entry point of MCA. The average annual rain-
fall has been increasing at 3.19 mm/year as shown in Figure 3. The trendline is making a
positive slope of 3.19 with the annual time scale starting from 56.63 mm/year.
Budhi Gandaki River is the main river that starts from the Manaslu Peak and flows

throughout the MCA. The discharge data of Budhi Gandaki at Arughat were obtained
from the DHM. The analysis of 30 years’ data from 1981 to 2010 shows that the annual
maximum discharge has been increasing at a rate of 5.52 m3/s as the trendline was
making a positive slope of 5.52 with the annual time scale starting from 600.7 m3/s as
shown in Figure 4.
The annual mean discharge has also been increasing at a rate of 2.71 m3/s as the trendline

was making a positive slope of 2.71 with the annual time scale starting from 314.22 m3/s.

Figure 2. Annual maximum, mean, and minimum temperature.
Source: DHM (2012).

Figure 3. Average annual rainfall of Jagat.
Source: DHM (2012).
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However, the annual minimum discharge has been decreasing at a rate of 0.11 m3/s as the
trendline was making a positive slope of −0.11 with the annual time scale starting from
27.73 m3/s.

The observed data of tourists from NTNC show that the number of visitors visiting MCA
had increased from 1995 to 2001 but decreased from 2001 to 2006 and again increased from
2007 onwards as shown in Figure 5.

After the establishment of MCAP by NTNC in 1998, visitors increased as there were
more facilities available for tourists. Even more tourism-related information is available
these days. The MCAP information center played a pivotal role in it.

Figure 4. Annual maximum, mean, and minimum discharge in Buddhi Gandaki River in Arughat.
Source: DHM (2012).

Figure 5. Number of visitors visiting MCA.
Source: NTNC (2013).
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From Table 1, we can see that there is less-significant positive correlation between
number of visitors with temperature and rainfall data in MCA in a given year keeping
other variables constant (global economy, political instability in Nepal, increase in physical
facilities, and promotional activities). The values of correlation coefficient are 0.12 and 0.21
between number of visitors with temperature and rainfall data, respectively. It shows that
when the temperature and rainfall of the area increases, number of visitors in MCA also
increases. The increase in visitors might be affected by global economy, political instability
in Nepal, increase in physical facilities, and promotional activities.

Perception on Climate Change and Tourism

During the household survey, questions on witness of climate change, severity of instable
temperature, severity of rainfall and water supply, and severity of unfavorable weather
change was asked to the respondents as shown in Tables 2 and 3.
Yes/No questions were asked to know their perception regarding climate change in

recent years. It can be seen that 93.4% of the respondents experienced climate change con-
dition in MCA. The perception on unstable temperature pattern was received in four signifi-
cant levels as shown in Table 3 where 69.7% of the respondents felt the most significant
impact of unstable temperature. Considerably fewer people (6.6%) saw no significant
impact of unstable temperature.
Similarly, respondents were asked about their perception on change in rainfall pattern

and water supply, out of which 35.53% felt the most significant impact of climate
change on rainfall and water supply.
Regarding perception of unfavorable weather change due to climate change, it can be

seen that 81.6% respondents felt that unfavorable weather change is occurring most
likely due to climate change. Fewer people saw less significant, moderately significant,
and no significant impact of climate change on unfavorable weather change.
The question on increase or decrease in tourist trend was asked to respondents as shown

in Table 2. From the people’s perception, 96.10% of the respondents felt that the number of
tourists was increasing in MCA. People felt the increasing trend as a result of climate
change and tourism promotional activities. In the long term, climate changes will have
more severe adverse impacts on tourism affecting their livelihood.
Participants of FGD felt that climate change was occurring in MCA in recent years. There

was an increase in temperature resulting in high snowmelt in the mountains. Increase in

Table 1. Correlation analysis of number of visitors in MCA in a year with annual average
climatic parameters

Independent variables Correlation coefficients

Dependent variable: Number of visitors in MCA in a year
Average annual temperature in °C 0.12
Average annual precipitation in mm 0.21

Table 2. Climate change and tourism perception of respondents.

Categories Yes (%) No (%)

Climate change perception 93.4 6.6
Increase in tourist trend 96.1 3.9
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rainfall frequency and amount in lower altitudes and decrease in snowfall frequency in
higher altitudes were seriously felt. Unfavorable weather change phenomena such as unti-
mely snowfall in higher altitudes and untimely rainfall in lower altitudes during April–May
were affecting visitors’ movement in MCA. This was mainly due to climate change with
respect to the view of respondents during the FGD. Almost all respondents during the
FGDs felt that number of tourists visiting MCA had increased in the recent years. It was
due to the promotion of tourism by providing better facilities, better advertisement,
proper management by NTNC, and positive impact of climate change. Due to the adequate
representation of the elderly and youth of both genders in the discussion, there was simi-
larity among the observed data with the perception of people. They were observing these
changes in the pattern of climate and tourism in the recent years.

Key informants also had a similar view to that of FGD respondents. They all felt that
climate change was seen as increase in temperature, increase in rainfall amount and fre-
quency in the lower belt, decrease in snowfall in the upper belt, high melting of snow in
the Himalayas, and increase in landslide number and frequency in the lower belt. Increase
in tourists visiting MCA in recent years was due to handover of MCA to NTNC and
enhancement of local culture and festivals. Less snowfall had also helped tourist to cross
the Larke Pass. All the key informants felt that the climate change had positive significant
impacts on tourism currently but in the long run, increase in temperature, change in rainfall
pattern and water availability, and unfavorable weather change might cause adverse impacts
on tourism in the future. Representation of the tourism entrepreneur, local political leader,
and educated people in the interview helped in proper verification of information collected
from the household survey which was in accordance with observed data of climate change
and tourism.

Discussion

Temperature analysis revealed that annual maximum temperature of the study area was on
an increasing trend but annual minimum temperature was on a decreasing trend. It shows
that summer was going to be hotter and winter was going to be cooler in the study area. The
study of Shrestha et al. (1999) reported an increase of temperature from 0.06°C to 0.12°C
per year in most of the middle-mountain and Himalayan regions. There was a high snow-
melt in the mountains due to increased temperature compared to the past in MCA similar to
the study of Scott (2003) in mountain regions of North America and Moen and Fredman,
(2007) in the alpine region of Sweden. Less mountain snow and glacier melt has been
decreasing the scenic asset (and tourist expectation) of white snow mountain covering
into an uninteresting rocky vista. Chaudhary et al.’s study (2011) on the Kangchenjunga
Himalayan region shows that 84.4% of the people felt warmer weather which was much

Table 3. Climate change perception of respondents.

Climatic variables
perception

No significant
(%)

Less significant
(%)

Moderately
significant (%)

Most significant
(%)

Severity of unstable
temperature

6.6 23.7 69.7

Severity on rainfall and water
supply

27.63 19.74 17.11 35.53

Severity on unfavorable
weather change

9.2 1.3 7.9 81.6
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more than the result of this study in MCA. Similar to Lama’s study (2010) on Lower
Mustang, people perceived unexpected warm and dry winter in recent times in MCA.
According to the view of elderly people, there is less snowfall and less thickness of
snow cover in the surrounding area and hill in the winter compared to the past. This
small increase in temperature may lead to decreasing numbers of tourists in the area as sup-
ported by views of Maddison, (2001) and Gossling and Hall (2006). Rising temperatures
due to global warming in the present time would also endanger the snow production in
the Manaslu Mountain as supported by Koenig and Abegg (1997). Snow-deficient
winters would severely affect the scope of the tourism industry in MCA as explained by
Elsasser and Bürki (2002). The study of Jones and Scott (2006) in Canada’s National
Parks shows that people experience increase in visitors due to a lengthened and improved
warm-weather tourism season. This study in MCA was also following a similar pattern in
the current time which would work for a few years but would not be sustainable in the long
run due to the decrease in scenic beauty of the Himalayas, natural resource, and cultural
heritage.
In response to increased rainfall, discharge of the summer season has been increasing,

while winter season has been decreasing. The perception of local people towards a
change in the rainfall and water supply pattern in MCA was minimal compared to the
study of Chaudhary et al. (2011) in the Kangchenjunga Himalayan region. Water shortage
might occur as a consequence of climate change which would have impacts on the tourism
sector in MCA as supported by the view of Hein, Metzger, and Moreno (2009). Unpredict-
able rainfall patterns as a result of climate change had resulted in the scarcity of water in
MCA and other regions of Nepal as supported by the study of Dahal (2011). Also,
greater rainfall in the tourist season would deter tourists in the area in the long run as sup-
ported by the study of Maddison (2001) and Gossling and Hall (2006). Camping activity in
the high mountain valleys was also affected by water scarcity as a result of climate change
in the mountains as supported by the study of Chaudhary et al. (2011) and Dahal (2011).
Rain and foggy conditions significantly decrease the quality of the trekking experience
in the Himalaya (Neupane & Chhetri, 2009; Rayamajhi, 2012), which would be seen in
MCA in the future. These impacts might also be felt seriously by tourism in MCA in the
long run.
There was an increasing trend of visitors visiting MCA from observed and perceived data

similar to the result of Rayamajhi (2012) in the Annapurna Conservation Area. Despite the
change in climate and shift in tourism seasons, the number of tourists has been increasing in
recent years. Climate change had shifted international tourists toward the poles and up the
mountains (Bigano et al., 2008; Gongmei, Schwartz, & Walsh, 2009). This finding can be
relevant in the context of MCA. But tourists might decrease in future as climate effects on
tourism have a time horizon of between three and five years (Patterson et al., 2006). Winter
sport destinations around the world were already considering the implications of climate
change (Scott, McBoyle, Mills, & Minogue, 2006). Currently, very weak positive corre-
lation between climate and tourism shows that tourism sector has benefitted from climate
change in MCA. The warm comfortable weather enabled visitors to travel in the winter
season and gain easier access to cross the Larke Pass. But negative impacts of climate
change can be foreseen in MCA and other mountainous region of Nepal in the future if
such phenomena of climate change persist or increase in long run. Operational and main-
tenance costs would increase substantially under climate change scenarios in MCA in the
future as supported by Simpson, Scott, and Trotz (2011). However, past experience in
Nepal shows that trekking tourism has declined from 25% to 18% of all tourists visiting
Nepal in 2004 (Dhakal, 2005). According to the study of Subedi and Chapagain (2011)
in Manang Valley of the Annapurna Region, the number of tourists visiting the Manang
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valley decreased from 2002 to 2006 and increased from 2007 which follows the similar
pattern in MCA. It was due to the political instability and internal political conflict of
Nepal. Hence, tourism is a sector particularly vulnerable to climate change due to its depen-
dence on the environment and climatic conditions.

Conclusion

Perception of the local people, secondary information, and literature support the fact that
climate change is responsible for increases in temperature and rainfall in MCA. Local
people also perceive that snowfall frequencies have been decreasing in recent years.
Though the long-term historical data on tourist arrival are scarce in the study site, the
number of tourists is observed to be increasing in recent years as seen from the available
data. It might be due to favorable climatic condition followed by other interventions
such as information and awareness of the local people.

From the research, it can be concluded that climate change is experienced by local people
in the form of increase in temperature, irregular rainfall pattern, and less snowfall. Visitor
numbers have increased in MCA in recent years in spite of the change in climate. Visitors
number is increasing due to favorable climate and more information circulation at national
and international levels in the current time. Therefore, publicity-related activities in MCA
such as Manaslu Visit Year Campaign from Nepal Tourism Board and local cultural festi-
vals from MCAP should be organized at regular interval for the promotion of culture and
tourism to adapt to the adverse impact of climate change on tourism which could be experi-
enced in the long term.
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