4

Journal of Environmental Protection, 2024, 15, 731-737

"“ Scientific https://www.scirp.org/journal/jep
0 “ Research :
94% Publishing ISSN Online: 2152-2219

@,

ISSN Print: 2152-2197

Impact of Climate Change on Mountaineering
Activities in Haba Snow Mountain Reserve and
the Development of Surrounding Communities

Chen Cao

Changjun High School International Department, Changsha, China

Email: caochen2007@gmail.com

How to cite this paper: Cao, C. (2024)
Impact of Climate Change on Mountai-
neering Activities in Haba Snow Mountain
Reserve and the Development of Surround-
ing Communities. Journal of Environmental
Protection, 15, 731-737.
https://doi.org/10.4236/jep.2024.156041

Received: May 11, 2024
Accepted: June 25, 2024
Published: June 28, 2024

Copyright © 2024 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

(OMOMMY e Acces:

Abstract

In the context of global climate change, this study reviews and discusses the
three aspects of ecology, economic development of surrounding communi-
ties, ecological balance and snow mountain activities in the Haba Snow
Mountain Reserve through literature collation and research. 1) The Heng-
duan Mountain Plate of Haba Snow Mountain is affected by the high altitude
temperate monsoon and is sensitive to climate change. There has been conti-
nuous glacier melting and snow line fluctuations. Although there is no forest
line movement, the vegetation at the junction of the forest line has increased.
2) Human activities in the Haba Snow Mountain Reserve have shown an ac-
tive trend, and the Biomass in various ecosystems in the region is inversely
correlated. 3) Climate change will have a negative impact on landscape attrac-
tion and tourism safety in snowy mountain areas. 4) Haba Snow Mountain
Reserve needs more perfect biological species statistical research and dynamic
vegetation research to support the establishment of a perfect ecological pro-
tection strategy and ecological early warning in the region. 5) As the fre-
quency of tourist activities in the Haba Protected Area increases, corres-
ponding environmental protection signage, garbage cleaning methods, and
tourist education have not been synchronizedly improved.

Keywords

Haba Snow Mountain, Climate Change, Snow Mountain Ecology, Snow
Mountain Activities

1. Introduction

The global climate report shows that 2023 is the hottest year on record. Human

beings are facing the continuous creation of new high ecological data: the aver-
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age surface temperature has increased by 1.45°C % 0.12°C compared with the
pre-industrial revolution, and is approaching the critical point of 2 degrees Cel-
sius. The ocean heat has also reached the highest level in history, constantly de-
stroying marine ecosystems, resulting in sea level rise, the disappearance of polar
sea ice and the unprecedented regression of glaciers. At the same time, extreme
weather is also destroying the economic development of human society [1]. This
region experiences more rapid progress in global climate change, with more no-
ticeable changes in rainfall patterns because of China’s monsoon climate and
complex geographical features [2]. Studies have shown that in the 70 years from
1951 to 2021, the average annual surface temperature in China increased by
2.6°C [3]. Among them, high-altitude snow areas respond more significantly to
such climate crises. Remote sensing images and the results of China’s second
glacier inventory show that the glaciers below 4800 meters in altitude in the Qi-
lian Mountains: The northeastern part of the Qinghai-Tibet Plateau has expe-
rienced significant losses in both area and volume, with a loss rate of 2.5% [4].
The fragile high-altitude snow-capped areas located in the Hengduan Mountains
are also structurally unstable due to the melting of snow water, resulting in fre-
quent landslides and other natural disasters [5]. Due to geological movement
and glacial movement, Yulong Snow Mountain and Haba Snow Mountain to-
gether constitute the main body of the Shandong side of Hengduan. The two
snow mountains are separated because of the big fracture. The fracture has be-
come the famous Tiger Leaping Gorge, guiding the Jinsha River to flow east-
ward. At the same time, it has also created three famous tourist landmark land-
scapes: Haba Snow Mountain, Tiger Leaping Gorge and Yulong Snow Moun-
tain. Haba Snow Mountain and Yulong Snow Mountain are both temperate
glacier areas in the southeast of the Qinghai-Tibet Plateau, and the glacier area
has shrunk by 64.02% in the past 60 years [6]. It is worth noting that the Heng-
dunshan glacier area is also a well-known tourist attraction in China. The tourist
routes around the snowy mountains are mature, the services are comprehensive,
and the urban transportation system is developed. At the same time, it is also a
residential area for ethnic minorities. The impact of climate will not only affect
agriculture, biodiversity and water sources in the region, but also the landscape
defects caused by iceberg ablation have also seriously affected the local tourism
economy and industry in recent years. This article will review the ecological sta-
tus and the development of surrounding communities in the Baja Snow Moun-
tain Reserve, and explore the contradiction and balance between the ecological
protection urgently needed for climate change and the economic development

brought about by mountaineering.

2. Review of the Ecological Status of Haba Snow Mountain
Reserve

Haba Snow Mountain is the product of the orogeny of the Himalayas. It is lo-
cated at the junction of the Qinghai-Tibet Plateau and the Yunnan-Guizhou
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Plateau, which together form the eastern peak of the Yunling Mountains of the
Hengduan Mountains. The administrative geography belongs to Shangri-La
City, Diqing Tibetan Autonomous Prefecture, Yunnan Province (the protected
area is located in the southeast), 120 kilometers away from Shangri-La Tourism
City, and the highest peak is 5396 meters above sea level. Hengduan Mountain,
where Haba Snow Mountain is located, is a monsoon glacier in China’s warm
belt, which is extremely sensitive to global temperature changes. Even small
temperature fluctuations will cause a large advance and retreat in the snow line
in the region [7]. The glaciers on the Qinghai-Tibet Plateau have shown an acce-
lerating trend based on satellite observations spanning from 2020 to 2022. The
Haba Snow Mountain that located in the Hengduan Mountains on the eastern
side of the Qinghai-Tibet Plateau, exhibits the most pronounced downward
trend. This glacier retreat is characterized by continuous and uneven loss [8].
The peak of Haba Snow Mountain, which should be covered with snow all year
round, has also seen rock exposure in recent years, while dark rocks will absorb
more solar heat and exacerbate the melting of snow. Icebergs are important
freshwater resources, and the rapidly changing amount of snow will affect the
water use of organisms and communities in the whole basin. Early observation
and analysis through satellite maps have shown that the decline of most glaciers
and snow lines is accompanied by the rise of forest lines, causing low-altitude
vegetation to invade high-altitude meadows and destroy the ecological balance
[9]. This ecological imbalance affects water sources, soil, wildlife, and thus ra-
diating the lives of residents in the surrounding communities. Fortunately, there
was no obvious movement of forest lines in the study of the southern forest line
changes of the main mountains of nine Hengduan Mountain, including Haba
Snow Mountain, but the vegetation coverage (FCV) data of the transition zone
of the forest line of each mountain range is common. The growth trend is spe-
culated to be related to the increase in rainfall under climate change [10]. The
absence of dynamic changes in the forest line in this region cannot rule out hid-
den dangers. The growth cycle of the main larch and fir in Haba Snow Mountain
is expected to reach the 3 meters of the forest line tree standard in 27 - 50 years.
Therefore, the data study of the 20-year span may have certain limitations in
presenting the change of the forest line. In addition to larch and fir, the main
distribution of alpine pine and Yunnan pine in Haba Snow Mountain is also
sensitive to temperature and precipitation.

At the same time, the Hengduan Mountain area where the Haba Snow Moun-
tain is located has become one of the hot spots of biodiversity in China under the
influence of topography and monsoon, and is also regarded as an active area for
species evolution. As a key protected area in China, Haba Snow Mountain has a
complex animal and plant system and the largest number of rare species in Chi-
na. However, for a long time, there has been a lack of statistical research data on
many species in this region, which makes the relevant departments lack refer-
ence in the formulation of effective protection strategies, ecological early warn-

ing, and the formulation of a list of key endangered species.
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3. Community and Economic Development of Haba Snow
Mountain Reserve

The area around the Haba Snow Mountain Reserve includes 2 townships, Hu
Jumpingxia Town and Sanba Naxi Township. Hudaoxia Town has jurisdiction
over 10 administrative villages, with 132 villager groups, inhabited by 9 ethnic
groups, including Yi, Han, Lisu and Tibet, accounting for 82% of the total popu-
lation. The Sanba Naxi people have jurisdiction over 6 administrative villages,
with 75 villager groups, living in 11 ethnic groups such as Naxi, Yi and Hui, with
the Naxi ethnic group accounting for 62%. As of 2011, the total population of
the two regions was 39,700.

In 2022, Tiger Leap Gorge Town received a total of 720,000 tourists, generat-
ing an income of 54.73 million yuan through the tourism industry, contributing
15% to the local GDP. Haba Village in Sanba Naxi Township, is located at the
foot of Haba Snow Mountain, with a land area of 3.33 square kilometers. It will
receive tourists in 2022 alone. 50,000 people provide catering, accommodation,
hiking, transportation, guides and many other services. Promoting and improv-
ing the tourism industry around the Haba Snow Mountain Reserve is an impor-
tant economic source for the surrounding communities. Therefore, under the
guidance of the policy, the intensity of human activities in the Haba Snow
Mountain Reserve has also changed significantly. In the past 13 years, the inten-
sity of human activities has increased significantly in the northeast of the reserve
and the western part of the Jinsha River. At the same time, among the eight eco-
system types of meadows, grass, evergreen broad-leaved forests, evergreen con-
iferous forests, tree gardens, shrublands, and tree green areas, except for the in-
crease in biomass in the meadow type, the rest of the types are due to a decreas-
ing trend, which is positively related to the mild growth of human activities [11].
Because of the activity of human activities and the tourism industry in the Haba
Reserve, at the same time, the area has also become an area with low landscape
connection with the Qianhu Mountain Scenic Area, the south side of Meili Snow
Mountain, and the northwest of Gaoligong Mountain Nature Reserve [12], and
the landscape connection is of great significance to the reproduction of the
unique primate species in Yunnan. Human activities and industrial development

form an organic contradiction.

4. Balance between Ecological Protection and Human
Activities

Against the background of rising average temperature and continuous melting
of glaciers, the weakening of geological disasters and snowy mountain land-
scapes will reduce tourism attractiveness [13]. On July 28, 2019, the debris flow
disaster in the west of Haba Snow Mountain is considered to be the result of
rainfall and glacier melting [14]. In the peak season of upright tourism and snow
mountain climbing, geological disasters have a negative effect on tourism confi-

dence and the safety of snow mountain climbing activities. The value created by
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the biodiversity of Haba Snow Mountain is estimated to reach 19.63 billion yuan
per year, of which the value created by tourism industries such as mountaineer-
ing, accommodation and transportation is 1.88 billion yuan per year [15]. This is
crucial to the development of local communities and the establishment of the
well-being of ethnic minority residents, but in turn, active human activities will
interfere with the fragile high-altitude ecology that is in the climate change crisis.

This research conducted interviews with the mountain guide teams in the
Haba Snow Mountain Protection Area in 2024 regarding environmental and
ecological protection in the scenic area (Figure 1). The interview results indicate
the following:

1) A considerable amount of plastic waste can be found along the hiking
routes of Haba Snow Mountain and some tourists take away plants and stones
from the scenic area. However, there are no warning signs for tourist behavior
throughout the entire tourist area.

2) There is no unified waste management team along the hiking routes of Ha-
ba Snow Mountain, and all garbage is collected spontaneously by guides on their
way down the mountain.

3) As important tourist gathering areas, in Haba Village and the foothills of
Haba Mountain, there are no relevant educational areas have been set up to in-
form tourists about important ecological information and behavioral guidelines.
Both villagers in Haba Village and professional guides and mountain guides
mentioned that they have not received formal environmental education and
ecological training.

The Chinese tourism market is experiencing a recovery, with an increasing
number of tourists visiting Haba Snow Mountain each year. Climbing the
snow-capped mountain is becoming a popular tourist activity, climbers will di-
rectly enter high-altitude areas to experience the stunning snowy landscapes, but
at the same time, they pose a threat to the fragile high-altitude snow mountain
ecosystems. It is evident that while the number of tourists is increasing, the eco-
logical education and conservation measures in the protected area have not been

improved.

Figure 1. Interview with Haba Snow Mountain mountain guides conducted by the au-
thor.
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5. S ummary

Global warming poses a challenge to the ecology and economy of high-altitude
mountainous areas. Haba Snow Mountain, as a divine peak that carries local na-
tional beliefs and maintains important ecological links, is also affected by the
melting of glaciers and the large fluctuations of the snow line. Higher tempera-
ture and more rainfall make the Haba Snow Mountain snow line move and plant
at the junction of the forest line. Due to the increase in density, many studies in-
dicate that this phenomenon may cause a series of ecological chain reactions, but
the lack of anti-comprehensive species investigation and forest dynamic research
in the region hinders the establishment of specific ecological assessment and
early warning systems. The melting of ice and snow is accompanied by the de-
fects of the snowy mountain landscape and the frequent occurrence of geological
disasters, which has an impact on the important local tourism industry. Human
activities in the Haba Snow Mountain Reserve have shown an upward trend in
the past decade, which brings vitality to the local community and also negatively
correlates with the biological density in a variety of ecosystems. As an important
snow mountain tourism area in China, Haba Snow Mountain has great eco-
nomic and ecological value, but there are also subtle contradictions between the
two. To achieve a balance in such contradictions, it is necessary to improve more
aspects of ecological investigation and research, and also need to carry out more

comprehensive tourism and environmental protection education.
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