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Abstract: Due to the local and natural characteristics of high latitude and altitude in the Three Polar
Region (TPR)—that is, the Antarctic, the Arctic, and the Qinghai-Tibet Plateau (QTP)—this region has
been significantly affected by climate change and related disasters. Thus, the sustainable development
pathway for the TPR is different from that of other regions. The Antarctic region, as a public territory,
experiences sustainability problems that are mainly the result of the integrated impact of tourism
and scientific and commercial fishing activities on the continent and ocean. Understanding how
to build a shared, co-built, and co-governed, legally binding and equal international multilateral
partnership or treaty, and thereby reducing the impact on water life and on land life, is the key
pathway to achieving the Antarctic sustainable development goals (SDGs). The Arctic region has
both a high level of development at the national level and a low level of development within the
country, including the livelihood of indigenous people. Learning how to effectively deal with the
domestic development imbalance in the future is a key pathway to achieving Arctic SDGs. The QTP
has a fragile ecology and a single industry. As a relatively poor area in China, the ability to promote
ecological protection and improve people’s welfare through ecological policies is a key pathway to
achieving the SDGs in the QTP. At the same time, the TPR also needs to enhance its climate resilience
through climate action to mitigate the impacts of climate change. On this basis, to fully achieve
the SDGs in support of the TPR, it is necessary to establish and pursue multilateral cooperation
in science research, infrastructure, commerce, energy, and mining trades. As an important part of
the climate system, spatial and temporal changes in the TPR have direct and indirect impacts on
the global climate and other spheres (e.g., Anthroposphere) and also affect the global sustainable
development process. Therefore, through the TPR’s linkage and multilateral cooperation, the region
can simultaneously enter the global sustainable development track.
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1. Introduction

The Three Polar Region (the TPR) refers to the Antarctic, the Arctic, and the Qinghai-
Tibetan Plateau (QTP). This region is also the major distribution area of the global cryosphere.
The TPR is the region most intensely impacted by global climate change. These regions
typically experience a multilayer interaction of the global climate system, and also are
particularly sensitive regions affecting global climate and environment change. Among the
17 critical elements of the climate system, 11 are highly correlated with the TPR cryosphere,
and each critical element has a cascading effect. The synergistic influence on the climate
will be irreversible when the global temperature is above 4 °C [1]. For example, extreme
warming in the TPR and the accelerated melting of the cryosphere have led to more extreme
weather events around the world. The TPR has a profound impact on the regional eco-
economic system. Through the remote and cascading effects of climate change, the TPR has
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also affected the hemispheric and global economic and social systems [2]. The accelerated
melting of the cryosphere has revealed the resources, shipping lanes, and military and
geostrategic value of the TPR.

Sustainable development is broadly defined as “development that can meet the needs
of the present generation without jeopardizing the ability of future generations to meet their
needs.” It has “three dimensions”—namely, environment, economy, and society [3,4]. Due
to the amplifying effect of the TPR’s climate, it has had a significant impact on the climate [5].
Climate Action (SDG 13) can enhance the resilience of climate change and mitigate the
negative impacts, which is a common pathway for the TPR to achieve the sustainable
development goals (SDGs). The TPR, however, is located at high latitudes and altitudes,
with significant differences in resource endowments and different intensities of human
activities. This, in turn, has demonstrated that the TPR must be differentiated in its pathway
to achieving the SDGs. Antarctica, as the global commons, is the “common heritage of
mankind”. Human activities are weak in Antarctica and currently are limited to tourism
and scientific investigation. Therefore, it is an ideal place to make use of the Antarctic
Treaty, promote global partnerships (SDG 17), and promote peaceful and sustainable use.
Strictly adhering to the Antarctic Treaty will ensure the stability of the Antarctic continent
and the Southern Ocean ecosystem (SDG 14, SDG 15). The Arctic countries are developed
countries with a high level of sustainable development in their society, economy, culture,
resources, and environment [6,7]. However, the economic development of the Arctic region
in these countries lags behind the national level as a whole, so to deal with interregional
development imbalance (SDG 10) is the main goal of the future development. The QTP,
as the water tower of Asia, sustains the livelihoods of about 2 billion people downstream
and is critical to the livelihoods of people in the middle and lower reaches, providing clean
energy and food security. The QTP, however, has a high altitude, fragile ecosystem, single
industry, and limited ability to cope with the impact of climate change (SDG 13) [8,9]. In
the future, protecting the QTP ecosystem and improving people’s welfare are the main
goals of sustainable development.

In recent years, relevant research on the sustainable development of the TPR has
focused mainly on the following aspects: (1) assessment of the realization of SDGs by Polar
countries or regions (mainly involving European Arctic countries) [10]; (2) the interaction
of the SDGs among Polar countries or regions [11]; and (3) the correlation and cascading ef-
fects between Polar cryosphere elements and sustainable development [12-14]. According
to existing studies, the current SDGs do not reflect a sufficient understanding of the TPR,
and corresponding sustainable development indicators should be added according to the
special conditions of the TPR [15]. Although studies have examined sustainable develop-
ment, few studies have coordinated and compared the key issues of the TPR’s sustainable
development and its realization pathway, and even fewer studies have examined the key
pathways of the TPR linkage to promote sustainable development. The environment and
sustainable development problems of the TPR are different than those in other regions, and
the sustainable development pathways choices are similar but also different. According to
past research results, in this study, we proposed the key pathways for the TPR to achieve
the SDGs and suggested ways to enhance the level of sustainable development. This study
holds great practical significance to promote multilateral cooperation between polar and
non-polar countries to achieve equally beneficial SDGs.

2. Antarctic Region

As a public domain, Antarctica’s continental and marine ecosystems are the basis
for sustainable human use. Under the current conditions of international politics, inter-
national relations, and an international legal system, the ability to strictly adhere to the
Antarctic Treaty System (ATS) and establish an equal international partnership or support
international cooperation institutions that share, jointly build, and jointly govern will
be a key pathway to achieving the SDGs. At the same time, the ATS and the establish-
ment of protected marine areas should be set as constraints to promote the sustainability



Sustainability 2023, 15, 1735

30f13

of scientific investigation and tourism activities and promote the health and stability of
marine ecosystems.

2.1. Strictly Observe the ATS and Promote Humankind’s Peaceful Use of the Antarctic Continent

Antarctic sustainable development is subject to and has benefited from the constraints
and timeliness of the ATS, but this development may also become a new focus of strategic
competition. For example, the United States supports the construction of icebreakers and
deeper participation in Antarctic cooperation mechanisms, particularly in the Antarctic
Treaty. Russia regards Antarctica as a strategic destination and has increased its financial
investment in its involvement in Antarctic affairs and blocks the creation of the world’s
largest marine-protected area in Antarctica. The United Kingdom has maintained the
closest permanent military base to Antarctica, in the Malvinas Islands, or Falkland Islands,
where it considers itself to be a major power. France has linked its claim to Antarctica to
its interests in the South Pacific and the Indian Oceans, collectively known as the “French
Southern and Antarctic Territories,” as part of a broader Indo-Pacific power strategy, and
has strengthened its extensive fishing rights in this exclusive economic zone. The current
“occupation” of the world’s nations may well be a prelude to whether Antarctica’s status as
a “public possession” will become a “domain of great power contention.”

The Antarctic Treaty is the foundation of Antarctic governance and sustainable devel-
opment. With scarce energy and mineral resources in high demand, world powers are likely
to start new negotiations on the Antarctic Treaty, seeking to approve more commercial
activity before the moratorium expires. To this end, the Antarctic Treaty (SDG 16, SDG 17)
should be strictly observed and extended to the maximum extent or indefinitely. Addition-
ally, the mining of energy and mineral resources in Antarctica should be prohibited and the
establishment of military bases in and around Antarctica should be banned. On the other
hand, international organizations with scientific or technological interests in Antarctica
should be encouraged to establish cooperative relations, promote international cooperation
in scientific research and activities in Antarctica, and raise the level of scientific research in
exploring and understanding the Antarctic continent to promote humankind’s peaceful
utilization of the continent.

2.2. Promote the Sustainability of Scientific Investigations and Tourism Activities under the
Constraint of the Antarctic Treaty

Antarctica is not part of any country and has no regular resident population. According
to the Council of Directors of the National Antarctic Bureau (COMNAP) and the Scientific
Committee on Antarctic Research (SCAR), two international organizations, more than
100 Antarctic Scientific Research Stations and other Antarctic facilities are currently active.
In addition to scientific research stations, countries have built camps, airports, shelters,
and warehouses in Antarctica [15]. The number of scientists from around the world
stationed in Antarctica varies from 1000 to more than 4000, depending on the station
during the year and the station during the summer. In particular, in the 20182019 tourism
season, 55,489 people arrived in Antarctica, an increase of 7% over the previous year [16].
Scientific investigations and tourism activities are the most important human activities in
the Antarctic region. If they are not governed by the Antarctic Treaty, they are likely to
cause environmental impacts.

To this end, relevant scientific investigations and tourism activities should strictly
follow the ATS, and their activities should not damage the ecological, marine, atmospheric,
or surface environment. Construction, operation, and maintenance of scientific research sta-
tions and field camps, scientific investigations, and tourism activities should be conducted
in strict accordance with the 1964 “Agreed Measures for the Conservation of Antarctic
Fauna and Flora” and all consultation countries in the following binding conditions: the
1991 approved “Protocol to the Antarctic Treaty on Environmental Protection”, “Antarctic
Environment Assessment,” “Antarctic Wildlife Protection”, “ Antarctic waste treatment and

management”, “to prevent Marine pollution”, “ Antarctic Specially Protected Areas” and
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six annexes. Protecting the Antarctic environment and promoting scientific research and
tourism are not contradictory issues. In the future, scientific investigations and tourism
activities should establish a strict environmental impact assessment system and legally
binding mechanism and should strictly prohibit human activities from “violating the natu-
ral environment of Antarctica,” control the number of tourists, and forbid the dumping of
waste into the Antarctic continent and sea area to avoid having a negative impact on the
Antarctic environment [16].

2.3. Establish Marine Protected Areas to Promote the Healthy Development of the Antarctic
Marine Ecosystem

Global marine ecological crises have been well documented, ranging from coral reef
bleaching to peak fishing and from marine debris to micro-plastics. At present, the Antarctic
marine ecosystem lacks a systematic assessment [17]. At the same time, with the devel-
opment of the shipping industry, human activities on the high seas have been further
expanded, and the scope of commercial fisheries has been moving deeper and deeper into
the high seas, which has an impact on marine biodiversity in areas outside the national
jurisdiction (more than 200 nautical miles from the coast) [18]. Climate change, deoxy-
genation, and ocean acidification exacerbate these impacts (SDG 14) [19,20]. Therefore, the
establishment of marine-protected areas can actively promote the healthy development of
the Antarctic marine ecosystem by strengthening research on the Antarctic ecology and
environment and by improving the acknowledge of the scientific level of the Antarctic
marine ecosystem [21].

The Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR)
(established in the 1980s) is a leader in the field of marine conservation. In 2005, CCAMLR
began discussions on the construction of a network of marine-protected areas around
Antarctica in response to the Johannesburg World Summit on Sustainable Development
initiative for a representative network of marine-protected areas. Starting with the work-
shop, the plan was gradually presented to the working group of the Scientific Committee
for discussion, and then developed into a concrete proposal, which finally was considered
by the committee. The South Orkney Islands Southern Continental Shelf Marine Protected
Area was established in 2009 and the Ross Sea Regional Marine Protected Area (SDG 14)
was established in 2016. More recently, geopolitical and fishing interests have prevented
several marine-protected areas (protected areas in the South East Pole, the Weddell Sea,
and the South West Pole Peninsula) from being approved. Despite the creation of the Ross
Sea Reserve, its management and scientific research plans have stalled.

In the future, to enhance the sustainable utilization and conservation of Antarctic ma-
rine biodiversity, the establishment of marine-protected areas should be actively promoted,
the international cooperation orientation of these protected areas should be standardized,
the scientific research cooperation and protection mechanisms among countries should be
detailed, and the monopolistic utilization of protected areas should be avoided.

3. Arctic Region

Some four million indigenous Arctic peoples (approximately 10% of the region’s
population) have been and continue to be active guardians of this vast territory and its
natural resources and environment [22]. As a result of the impact of climate change, the
livelihood, welfare, and health of indigenous peoples has been seriously affected (SDG
13). The primary issue for future sustainable development in the Arctic is the imbalance of
regional development within countries (SDG 10). In light of the existence of high seas and
the enrichment of energy and mineral resources in the Arctic, it is necessary to continuously
strengthen international cooperation and agreements (SDG 16, SDG 17) to promote the
sustainable development process of resource utilization, shipping safety, and environmental
protection in the Arctic. At the same time, it is also important to actively address the impact
of climate change (SDG 13) so that the Arctic region can achieve the SDGs.
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3.1. Effectively Deal with the Imbalance of Domestic Development and Promote Regional Balanced
and High-Quality Development

The eight Arctic nations are among the world leaders in sustainability, but they still
need to address imbalances with indigenous peoples’ regions. This imbalance not only
pertains to the imbalance of the economic base but also involves a series of imbalance issues,
such as population distribution, educational resources, industrial layout, road network
construction, and resource development (SDG 10). The Arctic has huge reserves of energy
and mineral resources. With the opening of the Arctic shipping route, its rich resource
potential will bring huge economic benefits. At present, however, the income from energy
and mineral resources in the Arctic region is far from serving the basic welfare needs
of indigenous people. The sustainable development of indigenous peoples in the Arctic
has a direct bearing on the health and well-being of Arctic countries and humankind as
a whole. The Arctic region has a relatively small population, backward infrastructure,
and insufficient socioeconomic development conditions. By 2030, the Arctic population
will grow by only 4% [23]. It is clear that the Arctic will not be a thriving source of labor,
compared with the 29% increase in the global population expected over the same period.
The 2018 Business Index North report noted that the region is facing the twin challenges of
losing a young workforce and experiencing a gender imbalance. Many young people are
moving south for education and employment reasons.

The use of state finance transfers and investments is an effective way to solve this
regional development imbalance. Financial transfer payments can narrow the imbalance
within Arctic countries in education, research, culture, economy, trade, and tourism, while
investment can improve the conditions for the development of energy and mineral resources
and promote the high-quality development of indigenous peoples and their industries. For
example, to support healthy and vibrant northern communities, the Canadian government
provides nearly CAD 2.5 billion dollars each year to territories through Territorial Formula
Financing, which allows the territorial government to fund projects such as hospitals,
schools, infrastructure, and social services. This support has effectively improved housing,
medical, and educational conditions for indigenous peoples, contributing to the health
and well-being of the northern population (SDG 3). At the same time, Canada provides
substantial and growing funding support to the territories through transfer payments,
including the Child Education and Post-Secondary Education Program (SDG 4). These
territories also receive targeted federal support to address the particular challenges of the
Northern Territories, addressing issues such as labor market training, infrastructure, and
community development, clean air, and climate change.

3.2. Carry out Multilateral Cooperative Research to Promote Sustainable Development of the Arctic

Climate warming has greatly improved the conditions for the exploitation of Arctic
resources and brightened the prospects for the development of Arctic shipping routes.
Climate change has made navigation between Europe and Asia easier, and transportation
of equipment, resources, and other goods related to resource extraction will become more
frequent. Because of climate change, the improvement of exploitation conditions of oil,
gas, and other resources has not only caused competition between Arctic countries and
companies but also triggered the deep-seated resource insecurity. The exploitation of
Arctic resources and environmental protection is always in contradiction. The Arctic
Council and its member states adhere to the principle of sustainable development in
resource exploitation. Arctic resource exploitation, however, has adversely affected the
traditional hunting, fishing, and gathering of indigenous peoples [24]. Indigenous peoples
are experiencing the most direct impacts of climate change on their homes and are also
facing increasing pressures from natural resource exploitation.

Through military and energy routes, the Artic will lead and affect the future geopo-
litical pattern of the world. The development of science and technology, the response
to climate change, commerce, tourism and human activities will continue to be highly
dependent on the Arctic countries and the northern channel. The world will pursue all
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aspects of a multilevel and ongoing race of energy and mining, economy and trade, and
geography in the Arctic [25]. The Arctic issue has exceeded the scope of Arctic states and
regions. It now concerns the interests of non-Arctic states as well as the overall interests of
the international community, including the division of Arctic resources, territory, sea and
continental shelf, and military utilization and jurisdiction over shipping routes. It is fair to
say that the future of the Arctic is full of great uncertainty [26]. Therefore, the Arctic states
and non-Arctic states need to abandon conflicts of interests, pursue multilateral cooper-
ation, and embrace the idea of a community with a shared future to properly handle the
ecological security, resource security, environmental security, and geo-security issues in the
Arctic region [27]. In particular, learning from the Antarctic Treaty, establishing the Arctic
Treaty system, and promoting the peaceful use of the Arctic is an effective way to promote
the sustainable development of the Arctic. Among these agreements, the Spitsbergen Treaty
and the Agreement for the Prevention of Unregulated High Seas Fisheries in the Central
Arctic Ocean are among the most successful.

Climate change continues to drive changes in the Arctic ecosystem as well as political,
economic, and geopolitical relationships. Bilateral or multilateral cooperation between
countries within and outside the Arctic region on scientific research, environmental pro-
tection, resource development, and geopolitical interests [28] would effectively promote
sustainable development in the Arctic region (SDG 17). Bilateral or multilateral interna-
tional cooperation can promote, support and expand converging interests and build shared
interests with relevant parties on Arctic governance and SDGs [29]. For example, on 3 July
2017, President Xi Jinping and Russian President Vladimir Putin proposed to cooperate on
Arctic shipping routes to jointly build an Ice Silk Road. The transport ministries of the two
countries are negotiating a memorandum of understanding on maritime cooperation in
polar waters between China and Russia to continuously improve the policy and legal basis
for cooperation in Arctic development. During the 21st century, as the most influential
international multilateral governance mechanism in the Arctic region, the Arctic Coun-
cil has continuously strengthened its functions and institutional reforms, continuously
strengthened its enforcement power and legal binding force, and demonstrated a successful
transformation from an intergovernmental cooperation forum to a regional international
organization [30,31].

3.3. Enhance Arctic Climate Resilience and Mitigate the Effects of Climate Change

In recent decades, against the backdrop of global warming, the Arctic region has
experienced a warming phenomenon that is two to three times faster than the global
average warming amplitude. This phenomenon is called the “Arctic amplification” effect.
As warming is accelerating, Arctic sea ice is melting at an accelerated rate [32]. Since
observations began in the 1970s, long-term loss of coastal sea ice has altered the basic
characteristics of ecosystems, leading to the loss of habitat for animals that are highly
dependent on sea ice [33] and affecting the decline of polar bear populations. At the same
time, it has affected the hunting, travel, and coastal protection of local communities [34].
With the rapid warming of the Arctic, the frequency of extreme weather and climate
events, such as explosive cold waves, heat waves, floods, and persistent droughts, has
increased significantly at the mid and low latitudes of the northern hemisphere [35]. With
the outbreak of marine algae, the increase in fire risk, and the degradation of permafrost,
the living environment and infrastructure of indigenous peoples face medium- and high-
level risk. These extreme events often result in significant environmental pollution, as
well as indigenous diseases, casualties, and economic losses (SDG 13). The Arctic has
become the region most affected by global climate change [36-38]. As a result of climate
change, the Arctic eco-social system has undergone rapid changes which have seriously
threatened the integrity and sustainability of the system [39]. The Arctic eco-social systems
are irreversible, and climate change already has resulted in significant change. Great effort
and money will be required to reduce or eliminate these negative impacts in the future [40].
Accordingly, the ability to improve the resilience to climate change and mitigate the impact
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of climate change is an important pathway to promote the achievement of the SDGs in the
Arctic region.

The Intergovernmental Panel on Climate Change (IPCC) report defined the climate
resilience pathway as a sustainable development trajectory that could mitigate climate
change and its impacts through a combination of adaptation and mitigation. The IPCC
noted that adaptation and mitigation are the two basic pathways to build climate resilience
and that the application of resilience concepts could enhance the resilience of socioeco-
logical systems to cope with expected changes and emergencies (SDG 13.1) [41]. When
existing mitigation and adaptation measures do not respond well to risks to the eco-social
system in the Arctic, it is critical to proactively “transform”. Transformation requires the
fundamental change of existing policies, institutions, decision-making procedures, human
behaviors, and even cultural values [42]. Arctic climate change often has cascading effects,
and it is necessary to increase the monitoring and assessment of data on climate change
and its impacts and then to propose early warning and decision-making systems. These
assessments and systems are the basis and key to strengthening climate change resilience in
the Arctic. To improve climate change resilience, it is necessary to identify the key drivers
of climate change impacts, strengthen collaborative research on climate change and human
activities [43], conduct multidisciplinary dialogues with different stakeholders, explore
potential solutions to strengthen resilience, comprehensively assess the costs and benefits of
implementing different options, and finally propose an optimal decision-making plan [44].
Furthermore, the improvement of climate resilience (SDG 13.1) requires the integration
of mitigation and adaptation strategies into national policies, strategies, and regulations
(SDG 13.2).

4. Qing-Tibetan Plateau

The QTP is known as the roof of the world, the water tower of Asia, and the third
pole of the earth. Thus, it profoundly affects ecological security on national and global
scales [45]. Its harsh and sensitive and vulnerable natural environment has restricted local
economic and social development for a long time, and sustainable development has become
an inevitable requirement to consider economic and social development and ecological
protection. Like the Antarctic and Arctic, the QTP is warming much faster than the global
average. Although the QTP contributes little to global carbon emissions, the impact of
climate change is significant [46,47]. In the context of global warming, the QTP cannot be
“left alone” [48]. At present, the implementation of ecological policies is a key pathway to
achieve a series of SDGs and to promote the protection of its plateau ecology and improve
human welfare.

4.1. Ecological Policies Help the Ecological Protection and the Improvement of Human Welfare

Ecological policies have greatly enhanced the ecological barrier function of the QTP
and effectively promoted the achievement of the 2030 SDGs [49]. Since 1978, the QTP
has implemented a large number of ecological policies, which have effectively curbed
ecological degradation and improved the welfare level of herders. The improvement in
the annual mean NDVI is more pronounced in protected areas than in non-protected
areas, and the earlier the protected areas are established, the more significant the greening
effect (SDG 15). Moreover, ecological conservation has not slowed down improvements in
human welfare. Conversely, human welfare has improved markedly as a result of ecological
policies (SDG 3). This improvement in human welfare is not only about income but also
about health and education [50]. The Human Development Index (HDI) is the average
value of standardized indices for health, education, and income, which comprehensively
reflects the level of human welfare. From 1978 to 2017, the HDI of the QTP increased by
0.095 per 10 years, reaching 0.696 in 2017. This HDI, however, was still lower than the
overall level of 0.75 in China and 0.73 globally. The ecological policies in the QTP directly
serves SDG 1 (no poverty), SDG 2 (zero hunger), SDG 3 (good health and well-being),
and SDG 4 (quality education). From 2010 to 2015, the state invested CNY 25.31 billion
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in rural drinking water, soil, and water conservation and water conservancy construction
in pastoral areas; solved the drinking water safety problems of 4.57 million farmers and
herdsmen; and effectively supported rural drinking water, water and soil conservation,
and pastoral water conservancy construction (SDG 6.4) [51]. Various ecological policies
have synergies and effectively address other SDGs, including SDG 8 (decent work and
economic growth), SDG 11 (sustainable cities and communities), and SDG 13 (climate
action) [52]. The implementation of ecological policies has greatly supported herders’
feeding and breeding, alleviating the pressure of overgrazing on grasslands. At the same
time, pastoralist incomes, health care, education, consumer spending, and overall welfare
have improved. For example, the completion rate of nine-year compulsory education in
the QTP has reached more than 90%, and life expectancy has increased from 35 years in the
1950s to more than 70 years now [53].

QTP’s social economy is underdeveloped, and social resources such as transportation,
education, and science are seriously lagging behind those in coastal areas. Compared with
other regions, the human-land relationship and geographical relationship in the QTP are
more sensitive and complex, and they have the particularity, difficulty, and necessity of
sustainable development in terms of topography, landform, resource endowment, geo-
graphical environment, history and culture, and regional development. At present, the
sustainable development level of the QTP is in its infancy, and the need to explore ecological
policies is essential to ensure the ecological protection and human welfare of the QTP, and
to promote the realization of the all-round SDGs.

4.2. Mitigate Climate Change Impact and Improve Disaster Prevention and Mitigation

The ecology of the QTP is fragile and difficult to recover once damaged. At the same
time, the QTP has a single industry structure and an underdeveloped social economy level;
is lagging behind in transportation, education, and science and technology, and lacks the
ability to cope with climate change. The intensity and persistence of global warming are
becoming increasingly significant, and the scope and extent of this warming has been
increasing (SDG 13). In particular, the frequency, scope, and intensity of disasters, such
as climatic disasters, cryosphere disasters, and geological disasters, have followed an
increasing trend. The distribution of these disasters is wide and the damage is significant.
Natural disasters follow frequent, clustered, and concurrent trends, and their impacts have
become an important issue facing sustainable economic and social development [54].

Natural disasters are the result of the joint action of nature and the social environment,
and the natural risks of the disaster body are difficult to overcome. Improvements in
risk management and the control of a disaster-bearing area, however, could reduce and
prevent the occurrence of future disasters. Therefore, it is essential to apply the concept
of whole-process risk management and control to the risk management of multi-hazard
natural disasters in the QTP, and to enhance the ability of early warning and forecasting,
disaster prevention, and mitigation of these disasters. Along with addressing risks, always
being prepared for danger in times of peace, preventing problems, and implementing a
whole-process control and prevention system of disaster risks are the basic starting points
of risk management and control of multi-hazard natural disasters.

The guiding ideology should focus on being “people-oriented”, putting “prevention
first, combination of avoidance and governance”, pursuing “source control” and “whole-
process management” and “highlighting key points, step-by-step implementation, and
gradual advancement” through a combination of non-engineering and engineering mea-
sures (SDG 9), government leadership, and public participation. A comprehensive natural
disaster risk management and control system is needed to integrate “disaster early warning
and prediction, risk management, disaster prevention and reduction, group testing and
mass prevention, emergency relief and post-disaster recovery and reconstruction”. This sys-
tem should be established and improved gradually using the methods of “risk prevention,
risk transfer, risk taking and risk avoidance”. At the same time, it is necessary to analyze
the causes and mechanisms of various disasters, strengthen community publicity and
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popularization of basic knowledge of disaster prevention and mitigation, allow community
residents to know the risk of disaster information, enhance awareness of disaster prevention
and avoidance, improve disaster reduction and self-protection capabilities, improve the
comprehensive disaster prevention and mitigation capabilities of natural disaster-bearing
areas, minimize or avoid potential disaster losses, improve the level of disaster prevention
and mitigation in cities and communities, and promote sustainable economic and social
development (SDG 11).

5. Three Pole Region Linkage and Multilateral Cooperation for
Sustainable Development

The earth has entered the era of the Anthropocene [55], which is characterized by
human behavior as the main driving force on a planetary scale [56], causing dynamic
changes such as climate warming, biological crisis, and sea-level rise [57]. The TPR has a
relatively single ecosystem, excellent environment, a low level of human activities, and a
relatively low level of sustainable development. The TPR will have an irreversible impact
on the global climate system through climate tipping point elements, in particular on the
achievement of polar and global SDGs through remote coupling [58-60]. Currently, popular
research directions related to the polar amplification effect and its driving mechanism [61],
altitude gradient effect of warming [62], climate change and vegetation response [63],
permafrost carbon and global climate effect [64], ozone hole and climate interaction [65-67],
and the Arctic and Antarctic climate link [68] have received extensive attention from the
academic community.

The TPR is closely related to the climate system and its impacts, and it is essential
to consider them as a whole when conducting intensive research [69]. At present, the
two difficulties or shortcomings in the research of sustainable development in the TPR
are (1) the insufficient monitoring of data [4] and lack of an international data-sharing
platform [70], and (2) the lack of international big science research plans. To a certain
extent, this has affected the research process of polar sustainable development. Among
them, population, economy, climate, disaster, cryosphere and other data are the basis of
sustainable development research. To this end, countries in or outside the TPR should
strengthen cooperation, strengthen the monitoring of environmental change, increase the
monitoring elements and their data, and develop and establish a “Three Pole Regions
international data platform” [71] based on an original international database [72]. Improv-
ing the capacity of multisource data preparation and promoting the use of a shared data
platform can serve the multidimensional and multiscale data required for the collaborative
research of environmental change and sustainable development of the TPR [73,74]. At the
same time, it is necessary to establish an international TPR big science plan, drawing on the
wisdom of scientists from many countries and fields, to scientifically understand the most
pressing and difficult issues affecting climate change and sustainable development from a
global perspective [75]. In so doing, this effort can reveal the role and influence mechanism
of the TPR in the climate system, ecosystem, marine system, and human system. The im-
plementation of these international data platforms and international big science programs
will effectively reduce the effect of Liebig’s barrel on the polar regions in achieving the
SDGs [73] (Figure 1).

The Arctic and Antarctic is a new frontier that has a significant impact on sustainable
development and human survival. It also represents the strategic commanding height of
competition between the interests and influence of major powers. International cooperation
oriented toward “a human community with a shared future” is an effective pathway to
conduct research and governance in the Arctic and Antarctic, and this pathway illustrates
the contribution of Chinese wisdom to humankind’s peaceful use of the polar region [76].
As far as the Arctic and Antarctic are concerned, it is necessary to strengthen international
multilateral scientific research as well as political, diplomatic, economic, legal, cultural, and
social cooperation research to provide support for the formulation of relevant international,
national, and regional policies and promote the polar SDGs. Similarly, the influence and role
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of the QTP on a global scale also require systematic international multilateral cooperation
(Figure 1). Three polar linkage and multilateral cooperation are effective ways to promote
the sustainable development of these three poles.

Antarctic
key pathway

Strictly observe
Antarctic treaty
system

Common
pathway

= Enhance
é . climate resilience
= Arctic QTP
) key pathway key pathway
- Reduce regional Improve
\| imbalances eco-policies

"0-'1”-19(1003 [mal\”\‘-““‘&

Figure 1. Key pathways to achieving the SDGs in the TPR.

6. Conclusions

The TPR is the focus of countries around the world, and its unique geographic location
and resources and environmental effects have made it a significant region in response to
global climate change, economic and trade ties, and sustainable development. Sustainable
development is essential to the peaceful utilization of the TPR. Both common and different
pathways can be followed to achieve the SDGs. The cascading effect of polar climate tipping
points have shown that climate action or climate resilience (SDG 13) and enhancement [8]
is one such common pathway. Strictly abiding to the Antarctic Treaty and establishing
an equal international partnership of sharing, construction, and cogovernance is the key
pathway to achieving the Antarctic SDGs. Effectively addressing domestic development
imbalances is the key pathway to achieving Arctic SDGs. Using ecological policies to pro-
mote ecological protection and people’s welfare is the key pathway to achieving the QTP’s
SDGs. TPR linkage and multilateral cooperation can effectively promote the sustainable
development process in scientific research, economy and trade, and culture and tourism.

The TPR’s SDGs and their pathways are clear. In the future, they should focus
on establishing sound international multilateral cooperation relations or mechanisms to
jointly promote the healthy, sustainable development and peaceful use of the TPR. The
TPR’s climate is sensitive, the ecology is fragile, and the risk of resource exploitation is
great. Future sustainable development should be guided by the ATS and the relevant
environmental protection system of the Arctic and QTP, with environmental protection
as the mainstay and appropriate resource development as a supplement. Among them,
Antarctic military use should be prohibited and the red line (i.e., Lineline of warning) of
environmental protection and peaceful use should be strictly followed and respected.

In particular, The TPR’s SDGs do not exist in isolation, but are closely linked to other
regions or even the global scale. It is therefore recommended that all countries strictly abide
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by and implement the Paris Agreement in order to promote global climate action (climate
change mitigation) for achieving the TPR’s SDGs.
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