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Abstract: Sustainable development of marine resources requires a robust national coastal and ocean
policy and harmonization of environmental management systems in areas of overlapping interests
among nations. This is becoming increasingly important in the efforts of governments world-
wide. Critical issues related to the exploitation of natural resources and the degradation of marine
ecosystems, coupled with global crosscutting environmental issues such as climate change and
climate-related hazards, require forging cross-border cooperation and international consensus on
ensuring ecosystem-based approach principles in marine management and maritime domain aware-
ness and security as reflected in the U.N.’s Sustainable Development Goals. Increasing the scale
of marine planning processes entails increased cooperation on humankind’s shared endowment
of global oceans and interconnected marine systems. As a result, interactions across the world are
multiplying, which intensifies the dialogue of civilisations. The following exploration of a roadmap
for developing an Integrated Marine/Maritime Policy in the Asia-Pacific region reveals enhanced
opportunities for maintaining environmental integrity and sustainability in transboundary areas
while considering local, regional, and global socio-economic and environmental challenges. This
is a science-policy analysis of the marine-related practices of the region under consideration. The
key here is to improve environmental safety and strengthen global security because of coherent
actions jointly adopted in a setting of mutual respect and unity by a shared purpose to create reliable
foundations for sustainable development in the Asia-Pacific region.

Keywords: sustainable development; marine policy; ecosystem-based marine management; climate
change; the Asia-Pacific region; marine environmental strategy

1. Introduction

The cornerstone of Ecosystem-Based Marine Management (EBMM) is establishing
an effective management system to ensure that marine space uses do not exceed its eco-
logical carrying capacity. Striking a balance between socio-economic development and
the conservation of natural resources requires an effective governance system that fosters
sustainable development and human wellbeing according to common guiding principles of
environmental integrity. The role of EBMM has been expanding through pilot projects and
official program implementation, often in conjunction with the development of Integrated
Coastal and Ocean Management (ICOM) (The IOC of UNESCO characterizes ICOM as a
“dynamic, multidisciplinary, iterative and participatory process to promote sustainable
management of coastal and ocean areas balancing environmental, economic, social, cultural
and recreational objectives over the long-term. ICOM entails the integration of all relevant
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policy areas, sectors, and levels of administration. It means integration of the terrestrial and
marine components of the target territory, in both time and space. ICOM, therefore, is an
approach to manage not only coastal areas but exclusive economic zones and large marine
ecosystems, serving the purposes of national ocean policies” ([1], p. iv)) and Marine Spatial
Planning (MSP) (The IOC of UNESCO describes MSP as a “public process of analyzing
and allocating the spatial and temporal distribution of human activities in marine areas
to achieve ecological, economic, and social objectives that are usually specified through
a political process” ([2], p.x.)), and other ecosystem-based approaches [3], which coastal
nations have used to improve the management of the coastal and marine areas. It has been
projected [4] that by 2030, marine spatial plans could cover 50 percent of all marine areas
encompassed in exclusive economic zones.

Capacity development to promote EBMM has relied on the guidelines and methodolo-
gies designed, primarily through U.N. agencies, multi-national cooperative organizations,
national governments, and non-governmental organizations. The results include a grow-
ing agreement on general principles underlying EBMM [1,2,5–9], a shared recognition
of ecosystem health challenges [10,11], and recommended processes for improving the
sustainable development of coastal and marine ecosystems and strengthening marine
resource-dependent economies [12]. However, EBMM implementation is not uniform but
reflects marine ecosystems’ local characteristics and differing administrative, ecological,
and geopolitical frameworks [13–15]. This paper highlights commonalities and differences
in perspectives regarding EBMM in the Asia-Pacific region. It explores the advantages of
and challenges to developing an Integrated Marine/Maritime Policy (IMP) in the Asia-
Pacific region as an indispensable contribution to the dialogue of civilisations leading toward a
safer world. While acknowledging that “problems of ocean space are closely interrelated
and need to be considered as a whole” ([16], p. 25) and recognizing the need to overcome
the threats to marine ecosystems in areas beyond national jurisdiction [17,18], this study fo-
cuses on the integrative function of the ecosystem-based approaches [19] as mechanisms to
promote transnational unity on sustainable development issues of the Asia-Pacific region.

This paper examines these issues through the lens of the United Nations Decade
of Ocean Science for Sustainable Development (2021–2030), such as the development of
sustainable knowledge-based ocean economies, the adverse impact of multiple stressors
on ocean ecosystems, the need to develop better forecasting tools to anticipate changing
ocean conditions and their likely impact on human wellbeing and livelihoods. This review
also provides a basis for considering possible science-policy interactions in the design and
implementation of EBMM to reduce the potential for conflict. This paper expands the
philosophical and scientific vision of the development potential of IMP in the Asia-Pacific
region, with attention to modern climate change-related issues. After beginning with an
overview of global trends in the adoption of EBMM, this paper explores the potential of
using an EBMM approach at a transnational scale in the Asia-Pacific region under the
Asia-Pacific Marine Environmental Strategy framework, which results in searching for more
environment-friendly policies and decisions.

2. Materials and Methods

Conventions, resolutions, and technical publications of the U.N. organization and
other national and international organizations serves as the source of information on the
present state of guidance and implementation on Integrated Coastal Zone Management,
Marine Spatial Planning, Ecosystem-Based Management, and conflict avoidance and reso-
lution. Which, in turn provides a foundation for the ideas developed in this paper. This
information has helped structure and populate the conceptual models explored using
system analysis tools and strategic and analytical forecasting methods (Figure 1). This
comprehensive approach provided a general framework for the subsequent analytical focus
on the Asia-Pacific region. The left-hand column in Figure 1 represents information used
to structure and populate the conceptual models and represented in the central column
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of Figure 1. The goals represented in the conceptual model of EBMM in the Asia-Pacific
region are listed in the right-hand column of Figure 1.
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Figure 1. A visual representation of the conceptual model used to apply global experience with Integrated Marine Policy
(IMP) to the Asia-Pacific region.

In selecting studies to be included in this synthesis, a systematic and comprehensive
review of the relevant literature and materials was performed according to the following
parameters (see Appendix A, category numbers is in order of listing).

• Studies with direct relevance to the development of the concept of ecosystem ap-
proaches to the management of ocean-related activities, i.e., those providing guidelines
and practical recommendations on the implementation and progress of integrated
coastal and marine management and planning. Overall, these studies give a good
view of the function, tools and methods of ecosystem approaches and provide a sound
common understanding of what is needed for their development (category 1).

• Studies examining expertise and practices in the field of marine resource and environ-
mental management worldwide. This review indicates the many areas with coastline
all ever the world. The common country assessment identifies key issues effecting the
implementation, progress, and outcomes of ecosystem approaches. One of the realities
that have emerged from such a comparative study of international experience is the
understanding of the overall status of EBMM, ICOM, MSP implementation, including
American and European framework inputs in addressing those issues, and of which
additional measures can and should be taken to achieve the sustainable development
in the Asia-Pacific region and globally (category 2).

• The original sources containing a legal and institutional framework and strategies
on marine and environmental management. Those documents provide a sound
basis to articulate important variables relevant to the research and to gain a possible
perspective in the area under study (category 3).

• Primary reports and reviews dealing with current issues. They verify information we
operate and give us an indication of how the research questions worked (category 4).

• Studies focusing on climate and environmental-related challenges that is this gen-
eration’s defining task. This category spans a broad range interlinking aspects of
the subject under consideration, including some that have enormous environmental
and political implications. The insights gained from in-depth review of these studies
underscore the crucial current and potential challenges throughout the Asia-Pacific re-
gion. Such review is carried out within the context of sustainable marine development,
leading to a way that permits a new perspective (category 5).

• Empirical studies from different methodological traditions, including experimental
studies, descriptive statistics, and large-scale achievement data. This information is
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mainly used for the tabular and graphic presentation of characteristics of issues under
research (category 6).

Within these parameters, specific data and relevant materials were selected from
various credible sources in sufficient quantities for review process. According to the review
strategy, focused analysis was undertaken to determine the specific important variables
and phenomena followed by structuring and synthesizing the findings within a logical
research system. Building on the results gathered, environmental challenges and political
capacity in the area of ocean affairs were subsequently undertaken for Asia-Pacific region
and further marine policy development and integrated ocean management were promoted
through a marine environmental strategy that provides additional opportunities.

3. Results
3.1. Progressive Uptake of Ecosystem-Based Marine Management

The efficacy of Ecosystem-Based Management (EBM) is contingent on the feasibility
and clarity of the objectives and the long-term commitment of scientific and fiscal resources
necessary to its successful implementation. These include environmental protection activi-
ties, effective communication with marine industries, protection of historical and cultural
heritage, judicious management of fishing, aquaculture, tourism, and recreation activ-
ities, consideration of food, energy, and border security, international cooperation and
collaboration, etc.

The ecosystem approach to marine management relies on informational, participatory,
and managerial pillars [20]. These pillars represent knowledge systems, management sys-
tems, and stakeholder engagement processes, including environmental and resources man-
agement, sustainable fisheries, economic development, biodiversity conservation, habitat
protection and restoration, water conservation, pollution reduction and waste management,
risk management, climate change adaptation, and adaptive management [2,7,21]. Meth-
ods to integrate these pillars are steadily improving as practitioners learn from practical
experience in different countries [22–25] and in areas beyond national jurisdiction [26,27].

Differences in implementing ecosystem-based approaches to marine management
and MSP reveal their flexibility and adaptability to specific circumstances [28]. Conditions
that engender a need for local adaptation of the EBM approach include differences in geo-
graphic location, demographic and socio-economic conditions, ecological circumstances;
governance structures and policies; available financial, human, technical, scientific re-
sources; major issues, strengths, weaknesses, opportunities and threats; multijurisdictional
requirements, and potential areas of convergence and cooperation—including international
issues. Consequently, it is useful to begin this review with a bit of history, a little geography,
and some politics as a backdrop to marine management issues.

Australia’s pioneering experience with the management of Large Marine Protected
Areas casts a revealing light on MSP implementation. Zoning of Great Barrier Reef Marine
National Park in the late 1970s [29] is considered the beginning of MSP globally, contribut-
ing to global efforts in line with marine use sustainability. Today, the zoning of maritime
activities is one of the critical methods of world MSP practice.

In the U.S., with its extensive coastline and large Exclusive Economic Zone (EEZ),
three critical pieces of legislation have served to advance the development of an ecosystem-
based focus on evaluating activities that could impinge on the natural environment. To-
gether, these laws have supported an ever-increasing movement toward adopting the
EBM paradigm across ocean sectors. Among these, the National Environmental Policy
Act (1969), the Coastal Zone Management Act (1972), and the Fisheries Conservation
and Management Act (1976) and subsequent amendments to those Acts have required
the formal assessment of the environmental impacts of activities proposed in the marine
environment. The U.S. Congress and U.S. Federal Court System have increasingly pushed
the rules guiding environmental assessments to address cumulative and programmatic
impacts and adopt an ecosystem perspective in the decision-making process [22]. The
U.S. National Commission on Ocean Policy has championed the application of EBM in
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U.S. federal waters. In this regard, the Commission has formulated numerous recom-
mendations for a new and comprehensive national ocean policy necessary to ensure the
success of the process [30]. Similarly, the U.S. National Ocean Council has promoted the
implementation of coastal and marine planning since 2010, following the presidential order
“Stewardship of the Ocean, Our Coasts, and the Great Lakes” established requirements
for the environmental management and preservation [31]. Nevertheless, this order was
revoked by a new executive order “Ocean Policy to Advance the Economic, Security, and
Environmental Interests of the United States” (2018) that does not contain the same environ-
mental protections and enhances a policy of using ocean, coastal, and Great Lakes waters
for energy production, industrial development and protection of U.S. national interests
in the ocean and along the Nation’s coasts [32]. In nearshore waters, where individual
states have management authority, the Coastal Zone Management Act establishes a frame-
work for coastal and marine management and provides some federal support (financial
and scientific) through the U.S. National Oceanic and Atmospheric Administration. As
the lead agency for implementing the Fisheries Conservation and Management Act, the
U.S. National Oceanic and Atmospheric Administration has developed guidelines for an
ecosystem approach to fisheries management, the development of ecosystem-based fishery
management plans, and supports much of the science and data available for integrated
management and marine planning.

In Canada, the Oceans Act (1996) [33] and related legislation have adopted an EBM
perspective for the large ocean management areas abutting Canada’s Atlantic, Pacific, and
Arctic coasts. A risk assessment and risk management framework guide the scientific
advisory process of the EBM system to inform ecosystem priorities and identify vulnera-
bilities addressed in the regulation and planning processes [20,22]. The principal features
of marine planning in Canada and the U.S. can be characterized as identifying large-scale
ecoregions based on physical-geographical zoning.

As reviews of national experiences with marine management have shown, the suc-
cessful development of EBMM may require the improvement of policy instruments and
revision of enabling legislation [34–36]. Over the past 30 years, the European Union has
developed environmental legislation, including legislation focused on coastal and marine
area management. Many of the MSP research projects and pilot studies to date were funded
by the European Union. In the E.U., EBMM is methodically focused on integrating user
functions and based on an analysis of economic policy [37], including opportunities for
the growth of maritime economic activities for achieving more comprehensive IMP and
societal aims within the E.U. Ocean Economy strategy [38]. EBM measures provide the
tools and frameworks to achieve Good Environmental Status [39] for Europe’s regional
seas [40]. It is typical for MSP boundaries to correspond with the administrative maritime
boundaries of the Member States. To drive the sustainable development of coastal and
marine areas through EBM implementation, the European Commission has enshrined
several conventions and international agreements.

The Mediterranean Action Plan’s adoption in 1975 under the United Nations Environ-
ment Program’s auspices has been the earliest E.U. significant policy step that addresses
the need to protect the environment and build a shared understanding of sustainable de-
velopment in the Mediterranean basin. In the same vein, the Protocol on Integrated Coastal
Zone Management (2008) to the Convention for the Protection of the Marine Environment
and the Coastal Region of the Mediterranean (Barcelona Convention) (1976) is considered
the first time Integrated Coastal Zone Management (ICZM) has been fully regulated by a
legally binding international document [41].

The European Code of Conduct for Coastal Zones [42] emphasizes the importance of
harmonizing coastal states’ interests through international agreements. Similarly, the U.N.
Convention on Environmental Impact Assessment in a Trans-boundary Context and its
complementary Protocol on strategic environmental assessment call for ex-ante assessments
of the environmental impact of projects that could adversely impact coastal zones and that
the assessments be conducted both within the state and for neighboring countries that might
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be adversely impacted. Active work on developing Europe’s ICZM and MSP system began
shortly after the E.U. Council Directive Concerning Integrated Pollution Prevention and
Control (1996) was adopted [43]. With addition impetus for MSP following the adoption of
the Marine Strategy Framework Directive (2008) [40] and the Directive on Marine Spatial
Planning (2014) [44]. The latter obliges coastal E.U. Member States to develop MSPs that are
coherent across borders by 2021. The development of these directives benefited from lessons
learned in the conceptualization, negotiation, and adoption of the Vision and Strategies for
the Baltic Sea Region (VASAB) in 1992 [45]. VASAB reflects multilateral intergovernmental
cooperation among the ten Baltic Sea Region nations to devise a shared strategy for spatial
planning and sustainable development. From the perspective of integrative principles, the
Long-Term Perspective for the Territorial Development of the Baltic Sea Region included
in VASAB highlights the Baltic Sea Region states’ transnational actions to promote joint
sustainable development [15]. In the Roadmap on Maritime Spatial Planning (2008), the
European Commission defines MSP principles, including coherence between terrestrial
spatial planning and coastal and marine management [46].

The E.U. funds environmental action through the LIFE project (1992), which promotes
implementation and integration of E.U. environment and climate policy. The LIFE project
budget for 2014–2020, EUR 3.4 billion, currently includes support for the development and
implementation of about 20 regional ICZM projects [47]. It is anticipated that sustained
financing of the LIFE project, coupled with growing consideration of environmental and
climate targets in legislation and policies, will support additional ICZM projects with
positive cost-benefit ratios in line with current ICZM projects. Further evolution of MSP
in the E.U. will likely overlap strongly with crosscutting policies, including Blue Growth.
Blue Growth has a strategic focus on advocating for innovation in the maritime economy
and emerged as a response to the 2010 economic crisis, which highlighted the vulnerability
of traditional extraction-based economic sectors. The E.U. Blue Economy Report (2020)
encourages sea basin-scale strategies and MSP to ensure tailor-made measures and foster
cooperation between countries. It emphasizes that knowledge, legal certainty, and security
are preconditions for Blue Growth. Thus, going forward, European maritime policy will
move toward an integrated consideration of economic, socio-political, and environmental
issues, with MSP serving as a powerful instrument that decision-makers wield to stimulate
growth of the Blue Economy.

Building on global experience in the sphere of marine management, the UNESCO
Intergovernmental Oceanographic Commission has identified problem areas and best
practices for the development of ICOM and MSP and the successful application of EBMM.
The IOC-UNESCO has continuously enhanced its EBMM platform, which includes marine
data and guidance to support and accelerate marine planning processes worldwide [48].

Concerns about food security and the exponentially increasing environmental prob-
lems in many coastal regions contribute to the growing interest in an ecosystem-based
approach. Pollution and degradation of coastal ecosystems are severe problems in many
countries. These concerns are especially applicable to East Asia, where approximately 2
billion people, over one-quarter of the earth’s population, border the seas [7].

While the nations that share marine areas in the Asia-Pacific region differ in their
particular concerns and approaches to coastal and marine resource management, they
share many of the same concerns. The following section goes deeper into exploration of the
applicability of EBMM in the Asia-Pacific region and the need to strive for an integrated
multilateral transnational cooperation to address marine and climate-related challenges.

3.2. The Asia-Pacific Vector of Ecosystem-Based Marine Management

This brief overview of the development and application of EBMM sets the stage for
the exploration of opportunities for and impediments to developing a general environ-
mental strategy for IMP in the Asia-Pacific region. The interpenetration of the marine
environmental and political issues and current regional environment-oriented activities
are good reasons to craft a set of mutually beneficial multilateral policy guidelines for
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sustainable development and the protection of marine ecosystems in the region. This
conceptual exploration of global and region-scale environmental aspects in the Asia-Pacific
region serves to identify multiple categories of the issues that bring civilisations ever closer
to each other and require ecological-friendly political decisions to achieve environmental
security as a reliable foundation to address the global challenges facing present and future
generations. The essential points have been covered in this analytical cross-section.

3.2.1. Regional Diversity in Marine Policy

Rising awareness of the global ocean is important to the sustainable development of
the Asia-Pacific region (this paper addressed the Asia-Pacific as region, which includes
countries arranged over the perimeter of the Pacific Ocean and numerous small-island
States in the ocean), where over 60 percent of the world’s population lives [49]. This region,
which borders the Pacific Basin, the South China Sea, and the Indian Ocean, presents a
wealth of natural and environmental, economic, and cultural diversity [50]. The terrestrial
and marine ecosystems in the Asia-Pacific region include tropical, temperate, subarctic, and
arctic climate zones. Its diversity of marine ecosystems and the unparalleled magnitude
of their biological resources provide a natural setting for exploring a framework for the
transnational collaboration toward developing an integrated approach to EBMM that
strives to maintain ecological balance while promoting sustainable development across the
region (Figure 2 and Table 1).

1 
 

 

2 
 

 

3a 

Figure 2. Natural synergy of the Asia-Pacific region (sources of data used: [51–55]).
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Table 1. Large marine ecosystems of the Asia-Pacific region (source of data used: [51]).

N (See
Figure 1) LME NAME Area,

km2

Area Covered by
Marine Protected

Areas, Percent

Coastal
Population,

Persons
Ocean Health
Index (OHI) *

LME Risk
Score **

1 East Bering Sea 1,193,601 14.33 33,447 68.84 0.023

2 Aleutian Islands 1,244,883 46.66 287 68.94 0.019

3 West Bering Sea 2,182,768 2.53 310,725 66.64 0.098

4 Sea of Okhotsk 1,627,284 1.59 1,624,225 66.47 0.071

5 Oyashio Current 663,609 3.20 999,018 66.45 0.043

6 Sea of Japan 1,054,305 10.32 73,156,955 65.10 0.051

7 Kuroshio Current 1,333,074 5.60 111,318,152 65.82 0.058

8 Yellow Sea 438,619 1.45 170,223,678 63.9 0.188

9 East China Sea 1,008,066 10.82 136,598,017 64.23 0.218

10 South China Sea 5,662,985 2.08 271,695,309 60.4 0.216

11 Gulf of Thailand 391,665 0.58 38,106,496 64.89 0.214

12 Sulu-Celebes Sea 1,015,737 2.37 82,399,159 60.13 0.227

13 Indonesian Sea 2,289,597 3.46 172,293,928 61.75 0.19

14 North Australian Shelf 772,214 20.90 151,278 75.82 0.004

15 Northeast Australian Shelf 1,299,112 97.76 864,131 75.79 0.022

16 East Central Australian Shelf 660,679 38.89 9,124,731 75.81 0.004

17 New Zealand Shelf 980,420 7.06 4,276,380 77.61 0.019

18 Humboldt Current 2,619,386 0.14 30,444,488 63.22 0.108

19 Pacific Central-American Coastal 1,996,659 1.81 50,320,369 59.14 0.147

20 California Current 2,224,665 2.44 39,398,712 65.01 0.031

21 Gulf of Alaska 1,491,252 33.12 8,473,872 69.36 0.027

22 Insular Pacific-Hawaiian 975,493 67.88 1,367,394 68.94 0.021

Notes [51]: * “The Ocean Health Index (OHI) defines a healthy ocean as one that sustainably delivers a range of benefits to people now and
in the future, such as the provision of food (through fisheries and mariculture) and natural products, coastal protection, carbon storage,
livelihoods and economies, tourism, and biodiversity. The scores were assessed in 2016 to measure the status and likely state of these
benefits for each LME, on a scale from 0 to 100”. ** “The LME Risk Score is an indicator of the probability of adverse consequences for
humans and the environment in relation to the changing states of transboundary waters. The assessment was done in 2016, based on
numerous indicators under each of the five LME modules (Productivity, Fish & Fisheries, Pollution & Ecosystem Health, Socioeconomics,
and Governance)”.

There are, however, critical challenges to developing and implementing an overar-
ching integrated EBMM in the Asia-Pacific region (Figures 2 and 3a,b). These include
extensive pollution and habitat degradation in some portions of the region, unsustainable
use of coastal and marine areas in other portions of the region, divergent social-economic
systems, a lack of coherence in legal foundations and philosophies, conflicting regulatory
capacity and policies, and weak institutional partnerships. Some of these issues are evident
only in certain countries—others being regional in scope. Crosscutting issues include
climate change and related natural hazards that affect every nation’s economic and envi-
ronmental conditions, albeit unevenly. Given different political systems and various levels
of economic growth, there is considerable variation in coastal and marine management
among the countries in the region.



J. Mar. Sci. Eng. 2021, 9, 610 9 of 26

1 
 

 

2 
 

 

3a 

J. Mar. Sci. Eng. 2021, 9, x FOR PEER REVIEW 10 of 27 
 

 

 
(b) 

Figure 3. Human activities affect the environment by contributing to the pollution. (a) Waste pollution [56], nuclear pol-

lution [57,58], garbage patch [59]. (b) Shipping and oil pollutions [60–65] *. 

Notes: * Pollution is shown for the Asia-Pacific region and the surrounding land and 

marine areas according available data [56–65]. The Figure does not purport to be complete 

but shows a general trend. 

Globalization and geopolitical issues underlie the history and practices of marine 

management in the Asia-Pacific region [66]. The United Nations Environment Program 

Regional Seas Programme (1974) set the stage for expanded maritime regionalism by urg-

ing neighboring countries to organize sustainable coastal and marine management in an 

integrative manner [67]. The Regional Seas Programme comprises several significant pro-

jects around the world, including the Action Plan for the Protection, Management and 

Development of the Marine and Coastal Environment of the Northwest Pacific Region 

(NOWPAP). The People’s Republic of China, Japan, the Republic of Korea, and the Rus-

sian Federation adopted NOWPAP in September 1994 [68]. NOWPAP and similar pro-

grammes encourage a multilateral approach to EBM and support for international policy 

instruments that articulate coastal and marine policies intended to ensure sustainable de-

velopment. Notable conventions and international agreements include the U.N. Conven-

tion on the Law of the Sea, U.N. Agenda 21, the U.N. Framework Convention on Climate 

Change, and the U.N. Convention on Biological Diversity. However, applying these con-

ventions and agreeing to specific management approaches and policies is challenging in 

the Asia-Pacific and similar regions with diverse social, legal, political, and economic sys-

tems. 

Southeast Asia began to explore EBMM in 1985 with national subprojects for coastal 

resources management in Singapore, Thailand, the Philippines, Indonesia, Malaysia, and 

Brunei Darussalam. Projects developed with support from the U.S. Agency for Interna-

tional Development [7]. In 2003, the 12 Asian nations adopted the Sustainable Develop-

ment Strategy for the Sea of East Asia (SDS-SEA), a multilateral initiative inspired by U.N. 

Figure 3. Human activities affect the environment by contributing to the pollution *. (a) Waste pollution [56], nuclear
pollution [57,58], garbage patch [59]. (b) Shipping and oil pollutions [60–65].



J. Mar. Sci. Eng. 2021, 9, 610 10 of 26

Notes: * Pollution is shown for the Asia-Pacific region and the surrounding land and
marine areas according available data [56–65]. The Figure does not purport to be complete
but shows a general trend.

Globalization and geopolitical issues underlie the history and practices of marine
management in the Asia-Pacific region [66]. The United Nations Environment Program
Regional Seas Programme (1974) set the stage for expanded maritime regionalism by
urging neighboring countries to organize sustainable coastal and marine management in
an integrative manner [67]. The Regional Seas Programme comprises several significant
projects around the world, including the Action Plan for the Protection, Management and
Development of the Marine and Coastal Environment of the Northwest Pacific Region
(NOWPAP). The People’s Republic of China, Japan, the Republic of Korea, and the Russian
Federation adopted NOWPAP in September 1994 [68]. NOWPAP and similar programmes
encourage a multilateral approach to EBM and support for international policy instruments
that articulate coastal and marine policies intended to ensure sustainable development.
Notable conventions and international agreements include the U.N. Convention on the
Law of the Sea, U.N. Agenda 21, the U.N. Framework Convention on Climate Change, and
the U.N. Convention on Biological Diversity. However, applying these conventions and
agreeing to specific management approaches and policies is challenging in the Asia-Pacific
and similar regions with diverse social, legal, political, and economic systems.

Southeast Asia began to explore EBMM in 1985 with national subprojects for coastal
resources management in Singapore, Thailand, the Philippines, Indonesia, Malaysia, and
Brunei Darussalam. Projects developed with support from the U.S. Agency for International
Development [7]. In 2003, the 12 Asian nations adopted the Sustainable Development Strat-
egy for the Sea of East Asia (SDS-SEA), a multilateral initiative inspired by U.N. Agenda
21 and other international environmental instruments [69]. Together, East and Southeast
Asian nations generate approximately 76% of world aquaculture fish production, 58% of
which comes from China [70]. Consequently, these nations recognize a shared interest
in environmental sustainability. The East Asia programs on integrated coastal planning
and management focus on the multiple regional challenges that speed up, revitalize, and
expand sustainable development partnerships to explore areas of common interest such as
protecting the marine environment, development of coherent strategies for MSP, preventing
and reducing land- and sea-based pollution, fostering sustainable fisheries, conserving
biodiversity, and reducing the adverse effects of multiple stressors, such as climate change.
However, harmful algal blooms, microplastics, and marine debris continue to be pressing
environmental problems in the region.

It is instructive to consider regional EBMM development in the context of NOWPAP
and Partnerships in Environmental Management for the Seas of East Asia (PEMSEA).
The integrated marine management developed by the PEMSEA is particularly instructive.
Since 1999, through encouragement and support from PEMSEA, many East Asian nations
have developed and successfully implemented ICZM [69,71]. NOWPAP objectives aimed
at fostering the development of a cohesive multilateral environmental approach [72] for
coastal waters of the Northwest Pacific and its bordering seas have been directed at
pollution problems such as the unintentional release of debris into the aquatic ecosystems,
the dumping of solid waste, and preventing overfishing and rebuilding overfished stocks,
preventing and mitigating habitat degradation, mitigating the impacts of Harmful Algal
Blooms, e.g., “red tides”, and encouraging international cooperative decision-making on
transnational issues, such as those that have arisen from development in the Tumen River
basin [73].

Over the past 20 years, several Asia-Pacific nations have achieved significant progress
in EBM. In most instances, the progress has benefited from legislation that established
national objectives for coastal and marine policy and provided the legal instruments and
regulations needed to carry out ecosystem-based approaches. Some countries, such as the
USA, have a long tradition in integrated management and marine planning while others,
such as the Republic of Indonesia, have made considerable efforts to implement it more
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recently. China’s intensive efforts in MSP have been particularly successful [71]. In China,
the national economic and social development plans incorporate the plans for environmen-
tal protection. The Environmental Protection Law (1989) and subsequent amendments
to this Law have shaped the main framework for environmental-related legislation [74].
Similarly, the Marine Environmental Protection Law (1999) promotes the development of
marine programs and sustainable economic and social development and provides specific
guidelines in protecting the marine environment and resources [75]. In 2001, the Sea Area
Use Management Law was enacted. This Law established basic principles for marine
resource management, marine development planning, and the establishment of marine
nature reserves in China [76]. Marine resource use is governed under a system of marine
functional zones approved by national authorities based on criteria that consider economic
and environmental values and require payment for economic use of coastal and marine
areas [77]. China has focused on monitoring marine environmental quality, controlling
land-based pollution sources, reducing pollution from sea-based activities, restoring ma-
rine ecosystems, and preventing environmental risks. Preventing pollution of the Yellow
Sea is a particular priority. While China seeks to address pollution and risks to biological
diversity within complete marine basins and watersheds, some regions, such as the Bohai
Sea, continue to suffer from critical environmental degradation [78,79]. In the meantime,
China is actively pursuing diplomacy aimed at expanding international cooperation on
MSP issues.

Japan has enacted a comprehensive array of environmental policies to address pol-
lution problems and other environmental issues associated with industrialization. It has
coupled an approach that empowers local engagement [80] with a national approach to
total pollution control (TPLC) [81]. Japanese legislation on coastal and river basin man-
agement comprises basic laws and more issue-specific legislation related to protecting the
environment. Among others, the Basic Law for Environmental Pollution Control (1967) has
established a comprehensive pollution control policy [82] and the Water Pollution Control
Law (1970) and subsequent amendments to this Law have provided several management
measures to reduce the pollution of water [83]. Japan’s “Strategy for a Sustainable Soci-
ety” (2001) formulated the primary priorities for its sustainable development, including
the creation of a Japanese model for environmentally oriented economic growth and the
establishment of an international framework for the reduction of global greenhouse gas
emissions to achieve the Kyoto Protocol targets—therefore addressing global environmen-
tal issues [84]. At present, Japan supports continuous efforts to implement EBM-related
issues through scientific and technological achievements and to ensure recognition of Japan
as a “Leading Environmental Nation” [84].

In the late 1990s, the Republic of Korea strengthened its own marine environment
protection measures through amendments to the Prevention of Marine Pollution Act and
enactment of the Coastal Management Act (1999) [14]. These legislative actions were
precipitated by concerns related to the degradation of the coastal and marine environment;
Korea’s heavy dependence on fisheries for food security and employment, and Korea’s
prominent role in maritime shipping [85]. These concerns also led to improved manage-
ment tools and the establishment of legal and institutional arrangements that support
EBM and promote a comprehensive oceans policy. Among these, the Marine and Fisheries
Development Basic Act (Korea Oceans Act) (2002) has strengthened an integrated ocean
management system as a national priority [86]. Further integration of the institutional
arrangements and policies is expected to lead to more efficient marine management. To
support plan development, Korea has launched an initiative to identify high priority areas
for environmental and socio-economic development while considering the limitations of
land area, natural resources, and financial resources. From Korea’s perspective, the most
critical intersecting issues for marine management are food security and poverty alleviation,
ecosystem health, preservation of cultural heritage, and reinforcement of Korea’s maritime
presence across the globe [87].
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To date, marine activities in Russia, which has one of the largest EEZs, continue to
be managed mostly through a sectoral approach implemented through federal ministries
and agencies in charge of maritime affairs. Nevertheless, since the mid-1990s Russia has
started to strengthen the capacity in the area of an EBMM through mainly the federal
target programme “World Ocean” and international programmes on the Black, Baltic,
Caspian, and Bering seas [88]. The Marine Doctrine of the Russian Federation [89] and the
Strategy of Development of Maritime Activities of the Russian Federation till 2030 [90]
have reinforced the principal framework underpinning Russia’s national maritime policy.
These strategy documents, as well as developed methodological recommendations [91,92],
enhance a policy for sustainable development of key maritime activities in the World
Ocean, including the design and implementation of an integrated approach to coastal
and marine management. Since the drafting national guidelines and proposals for gover-
nance and management of uses of marine resources, several pilot projects on ICZM and
MSP have been carried out [35,36,88]. Among these is the development of an MSP for
Russian portions of the Barents and Baltic Seas [93]. Russia is currently in the process of
developing the Russian MSP Roadmap within the Capacity4MSP project platform [94].
It appears that progress in planning and management in the Russian national maritime
policy will depend on success in addressing several interrelated internal policy issues
such as determination federal executive body responsible for the integrated development
and management of maritime activities; development of a regulatory legal framework for
integrated planning and management of maritime use; clarification of competence of the
federal center and coastal subjects of the Russian Federation in relation to the use of marine
resources; establishing clear and transparent mechanisms for the distribution of marine
resources [88].

As indicated above, there are substantial differences in the goals and tools available
to support marine management among nations in the Asia-Pacific region. Consequently,
thus far, domestic policy has mostly determined how EBMM has been applied in this
region. The marine environmental decision-making process is further complicated for
coordinating joint efforts within the framework of international marine-related issues.
The log-term environmental prosperity would require civilisations dialogue across the
breadth of the Pacific Ocean with a view to finding common ground and exploring a
potential cooperation in the interest of the nations with varying capacities of economic and
environmental functions.

3.2.2. The Intertwining of the Global Climate Effects

Although individual countries’ marine management efforts have improved both the
natural and human dimensions, a unilateral approach cannot address global issues and
challenges for the present or future; a new approach based on solidarity is needed. Present
geopolitical, ecological, and economic conditions in the Asia-Pacific region suggest that
Integrated Marine Policy could catalyze intraregional cooperation based on the synergy
between science and policy actions combined with high-level diplomatic acumen.

Ensuring that strategies for sustainable development of coastal and marine ecosystems
are embedded within regional economic development plans is complicated by global
climate change issues, the current state of regional development, and regional and global
geopolitics. The challenges of climate change and its security implications are increasingly
global [95–97]. Already some significant world initiatives have been taken [98–100] to
develop adaptation strategies to mitigate the adverse effects of climate change, particularly
by the European Union [101,102]. These advances should be used as a stepping-stone
to further develop multilateral approaches to climate change science and forecasting.
Like those of managing shared watersheds, the challenges of climate change require
multilateral diplomacy to coordinate different political and environmental efforts based on
shared values.

The current generation is witness to global natural processes that include a long-
term trend of climatic warming. According to the World Meteorological Organization,
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the 20 warmest years on record since 1850 have taken place in the past 22 years (1997–
2018) [103]. The long-term warming trend showed an average increase of 0.93 ◦C above
the pre-industrial baseline for the decade 2009–2018 and an average increase of 1.04 ◦C
above the pre-industrial baseline for the past five years, 2014–2018 [103,104]. With its
latent heat capacity, the world ocean is an integral part of the global biosphere and plays
a crucial role in climate stabilization. In addition, world ocean levels fluctuate because
of thermal expansion or squeeze of ocean water, as well as glaciers and ice sheets that
expand or decline. In response to the prevailing phase of warming, sea level has risen
about 8–9 inches since 1880 [105]. In addition, climate change is expected to increase the
frequency and severity of extreme weather events. Such climate-related natural disasters
adversely impact natural and anthropogenic systems, affecting economic productivity,
food security, and sustainability of living infrastructure, biodiversity, fisheries, and the
traditional economic structure of coastal and marine areas. It is estimated that there has
been an increase of 151% in direct economic losses from climate-related disasters from 1998
through 2017, including significant economic losses from disasters experienced by the USA
(944.8 billion US$), China (492.2 billion US$), Japan (376.3 billion US$), India (79.5 billion
US$), and Puerto Rico (71.7 billion US$) [106].

The U.N. estimates that “more than 40 percent of internal armed conflicts over the last
60 years have been linked to natural resources” [107] and “with the increasing impacts of
climate change evident in all regions, the risks are only going to grow” [107]. Addition-
ally, the European Commission warns that “conflicts related to natural resources and/or
environmental degradation are twice as likely to return to violence or become “re-wars”
within five years. Since conflict and environmental degradation exacerbate each other, their
spectrum and severity could expand unless they are addressed together, as a system” [108].

The Asia-Pacific region is geologically and meteorologically active. There are several
hotspot clusters in the region [49]: the transboundary river basins; the Pacific small island
developing States; the sand and dust storm risk corridors; and the Pacific Ring of Fire
Figure 2. The latter stretches from New Zealand, through Indonesia, the Philippines, Japan,
the Russia’s East coast, and the Pacific coasts of North and South America and is known
for its extensive chain of active and dormant volcanoes (about 90% of the world’s total)
and other tectonically active processes including damaging earthquakes (about 81% of
the world’s total) [109]. According to the U.N. Economic and Social Commission for Asia
and the Pacific, the Asia-Pacific Region is more affected by natural disasters than any
other region in the world. As indicated, “since 1970, the number of people killed has
fluctuated considerably from year to year but has averaged 43,000 annually, principally
from earthquakes, storms, and floods. Beyond the fatalities, many more people have been
affected; since 1970, a person living in the Asia-Pacific region has been five times more likely
to be affected by natural disasters than a person living outside the region” ([110], p.vi). The
U.N. International Organization for Migration expects that by 2050, climate change will
lead to 25 million to 1 billion environmental migrants moving within their countries or
across borders, on a permanent or temporary basis. Many of these environmental migrants
will come from coastal populations [111]. Environmental migration is expected to heighten
tensions and increase the risk of social conflict [111]. The European Commission notes,
“the U.N. Security Council’s focus on the environment-security-development nexus is
increasing, with several countries urging that climate change be addressed as a global
security threat; issues are ranging from loss of livelihoods and illegal exploitation of
minerals to the impacts of climate change on national sovereignty” [108]. Environmental
disasters can place natural and human habitats under acute stress and make EBM more
complicated. This is one reason that strategies to mitigate climate-related disasters need
to be developed at national and international levels. The Great East Japan Earthquake
(Tōhoku earthquake, March 2011), the subsequent tsunami, and resultant crisis at the
Fukushima Daiichi nuclear power plant is a prime example of the compounding synergy
that can arise in coupled human-natural systems [112] (Figure 2). The crisis at that power
plant is the single most critical radiation accident since the Chernobyl accident (April 1986)
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and Japan’s biggest crisis since the Second World War. According to statistical data from
the Japan National Police Agency (10 June 2020), the event resulted in 15899 confirmed
deaths and 2526 missing persons presumed dead [113]. The tragedy caused severe damage
to the coastal marine ecosystem and economic damage estimated at 309 billion US$.

Sadly, the improvement of hazard warning systems is more strongly correlated with
the destructive impact of natural disasters than with risk assessment policies. More often
than not, the enhancement of hazard warning systems and the adoption of defensive
strategies take place after a crisis has occurred. For example, investment in global tsunami
warning systems mostly took place after devastating tsunamis [114]. That is how it hap-
pened in the case of the strong earthquake on Russia’s East coast (5 November 1952) and
subsequent tsunami, which destroyed the Severo-Kurilsk and settlements on the Kuril
and Kamchatka coasts [115] (Figure 2). The tsunami warning system for Kamchatka was
launched in 1955.

The increase of climate-related hazards and globalization of environmental issues
demands a new generation of environmental monitoring systems to forewarn of impending
disasters and a new generation of science and policy to prepare for disasters occasioned
by climate change and framing sustainable development in the context of such risks. The
transnational scale of climate change and marine systems coupled with ever-increasing
social, economic, and political interactions bespeaks the necessity of a multilateral ap-
proach to the sustainable development of the Asia-Pacific’s coastal and marine resources.
To proceed otherwise increases the risk of conflict and reduces the likelihood of meeting
individual nations’ environmental and development objectives. Success is more likely
following an approach that considers differences in climate change impacts and environ-
mental perspectives of each nation in the region and promotes a constructive dialogue
among the nations on the outstanding environmental issues, including the development of
an EBMM strategy that recognises the Asia-Pacific region as an integral environmental unit
characterized by a closely knit geo-climatic and political-economic structure. The following
bullet points suggest measures that taken together, will increase the opportunity to capture
mutual benefits toward the achievement of sustainable development in the Asia-Pacific
region during the ongoing climate change epoch:

• A joint socio-cultural paradigm for designing a conceptual framework for mitigating
adverse climate change impacts;

• A true consolidation of international consensus on marine issues under an EBMM
values to promote a regional environmental strategy, including such principles as
preserving peace and growing geopolitical responsibility;

• Investment in science and infrastructure to improve hazard warning systems with the
goal of improved long-term forecasting;

• Agreement to acknowledge and address trade-offs in autonomous and multilateral
decision-making, differences, and commonalities in national environmental perspec-
tives, and strive to manage coastal and marine resources better and provide mutual
assistance while fostering the development of solutions for climate change adaptation;

• Umbrella agreement to encourage diplomatic efforts regarding marine areas to reduce
the possibility of conflict through shared goals and strategies and regional support for
achieving Sustainable Development Goals.

Integrated and ecosystem-based marine policy should be seen as a versatile multidis-
ciplinary and cross-sectoral instrument for international dialogue within the region.

4. Discussion: Toward an Asia-Pacific Marine Environmental Strategy

The preceding is not an exhaustive list of all relevant examples from nations whose
interests and perspectives are increasingly intertwined in managing Asia-Pacific region
marine resources. However, it suffices to highlight significant gaps in regional marine
policy and identify the lack of coordination regarding coastal and ocean use as a gap that
is causing difficulties. Moreover, the lack of coordination between scientific knowledge
and policy decisions presents a critical gap in the national efforts to maintain and restore



J. Mar. Sci. Eng. 2021, 9, 610 15 of 26

the coastal marine environment. A recognition of the geopolitical and environmental
realities of the world today could lead the region to understand the need for a full-fledged
Asia-Pacific Marine Environmental Strategy as a vital contribution to the dialogue of civilisations
and a significant milestone of international cooperation in the areas of food security and
marine management.

The potential role of major maritime Powers in championing a regional approach to
coastal and ocean management cannot be overstated Table 2.

Table 2. Characteristics of the major maritime Powers of the Asia-Pacific region.

State

Territory, km2
Population
2020, Thous.

Persons [116]

GDP 2019
[118]

Military Spending,
Percent of GDP [119] Management Tools [120,121]

Land Area
[116] EEZ [117] US$ Billion 2011 2020 Dynamics

2020/19
ICM Sites

Established or
Initiated (2018)

MSP
Applications

USA 9,147,420 11,351,000 330,139 21,433 4.8 3.7 4.4 34 4

China 9,388,210 2,236,430 1,402,667 14,280 [1.7] [1.7] 1.9 16 9

Russia 16,376,870 7,566,673 144,379 1700 3.4 4.3 2.5 0 2 (pilot)

Japan 364,560 4,479,674 125,769 5082 1.0 1.0 1.2 0 0

RO Korea 97,489 473,280 51,727 1647 2.5 2.8 4.9 1 0

Australia 7,692,020 6,369,268 25,653 1397 1.8 2.1 5.9 no data 5

The Russian case, in addition to the successful EBMM world practices is of specific
interest in this connection. The Pacific coast of Russia is bathed by marine waters that cor-
respond to Large Marine Ecosystems, ecoregions, and environmental regions, bioregions
that are a combination of marine biogeographic and pelagic regions [122,123]. Among
these are the Bering Sea, Okhotsk Sea, Sea of Japan, the Kuril and Aleutian island arcs, and
the North-Western Pacific. Achieving sustainable development of the Russian Far East,
with its 17,740 km coastline (without taking into account small islands) [88] and abundant
marine resources, will make significant contributions to increase the environmental, eco-
nomic, and political resilience of the whole Asia-Pacific region. At present, Pacific Russia’s
socio-economic situation is characterized by outmigration of the already low population
(population density is 1.1 people per km2), low living standards, high tariffs on energy
resources and oil product prices, poor energy and transport infrastructure, and a lack of
investment resources. Yet 70–80% of Russia’s fish and seafood are harvested in the Far
Eastern Federal District. The Russian Far East sea shelf has vast mineral resource reserves,
including about 29 billion tons of hydrocarbons. In addition, 42% of Russia’s hydropower
potential is concentrated here. The main components of anthropogenic environmental
stress in this region are coastal water pollution from domestic, industrial, agricultural
sewage, mining of construction materials in the coastal zone, and uncontrolled and illegal
fishing. Nevertheless, the extent of adverse environmental impacts is much lower than in
other adjacent Asia-Pacific areas (Figure 3a,b). Consequently, the environmental condition
of Pacific Russia is comparatively good and relatively stable. However, the current ma-
rine management structure does not ensure sustainable development of Pacific Russia’s
biologically diverse marine ecosystems, which have no analogs elsewhere in Russia [124].
The Russian Far East’s economic development is a national priority in the 21st century.
Because the envisioned development relies on fisheries, aquaculture, and offshore oil and
gas fields, all with essential ties to marine transportation, the economic development of
the Russia Far East is inextricably dependent on balancing the needs of healthy marine
ecosystems and those economic activities. Considering the environmental potential in
this sphere, it may be assumed that a creative role of the Russian Federation in the field
of marine environmental policy could have a significant impact on the strengthening of
regional stability and security. It is best accomplished through a framework reliant on
EBMM and strengthening international cooperation in the field of the environment and
development across marine waters of the Asia-Pacific region.
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The healthy and highly productive Pacific Russia marine ecosystems have compara-
tively high natural resilience and could serve as one of the stabilizing pillars for regional
adaptation to climate change. Timely implementation of EBMM would provide needed
protection for the rich bio-resources of the Russian Far Eastern continental shelf, while
taking into account ongoing climate change and ever-increasing industrial activities in the
coastal and marine zones, including anthropogenic pollution of the marine environment
and transboundary transfer of pollution and other security issues [125]. The needs outlined
above are well in keeping with the implementation of the national projects in Russia [126].
Since 2018, emphasis has been placed on either reinforcing environmental concerns into
national projects related to sustainable development. The “Ecology” project, for example,
contributes to fostering ecosystem-based approaches for nature management, including bio-
diversity conservation, an increase in the size of especially protected national areas and the
effective implementation of an environmental management system [126]. The latter, in turn,
provides strong incentives for users of natural resources to address shortcomings of the sec-
toral approaches to development planning. It recognizes the importance of protecting the
ecosystem taking into account the effects of multiple uses through integrative approaches
and use of the best available technologies and methodologies and the development of new
capacities in a variety of management areas, including river, coastal, and marine issues.
Assumption about potential benefits to project practice through applying MSP and ICOM
appeared to be very relevant to ensure the conservation and sustainable use of the ocean
environment and marine resources. However, the development of these management tools
in the Russian Far Eastern region has still been hampered by institutional weaknesses,
infrastructure deficits, capacity constraints, and uncertainty in the regulatory frameworks.

It is obvious that climate change will increase the intensity of extreme climate-related
events but the present reality is that humankind cannot yet control climate change or its
impacts. A vision and strategy are therefore required to enhance the human capabilities
to meet the climate change issues and generate opportunities to ensure the long-term
sustainability of the world’s development. Research concerning the cosmic influence on
the Sun-Earth environment [127–145] adds an additional perspective to this end. This
does not challenge the well-established evidence of dangerous anthropogenic interference
with the climate system (such as the warming effects due to anthropogenic emissions from
the pre-industrial period to the present) or minimize the importance of diplomatic agree-
ments such as the framework Convention on Climate Change, to protect the climate from
dangerous anthropogenic effects and avert the undesirable consequences of such effects.
However, it does highlight limits to human understanding of fundamental causes of climate
change. In this way, research in the field of Cosmoclimatology (an advanced hypothesis
of climate change that “interacts creatively with current issues in solar-terrestrial physics
and astrophysics and even with astrobiology, in questions about the origin and survival
of life in a high-energy universe” [127].) regards an additional perspective on the funda-
mental drivers of observed and projected trends in climate change that have an impact
on prosperity of the Earth’s bio-productivity, including variations in marine biodiver-
sity [127–129]. This hypothesis suggests, in particular, that galactic cosmic rays’ influence
on cloud formation is an important indirect cause of climate variations (global warming
or cooling), which in turn affect life diversity and determined the progress of evolution
on Earth over the last 500 million years [127–130]. Such studies lead to the assumption
that potentially the influence of cosmic factor on climate warming during the 20th century
is more significant than that of manmade CO2. In this context, it is also not irrelevant to
recall that the warmest period of the Holocene—the so-called “Atlantic optimum,” which
occurred 5000–7000 years ago, exceeded the average temperature in the twentieth century
by 1–2 ◦C [131]. As to the variations in climate and biodiversity, the ultimate causes have
been under debate [132,133]. Several studies adhere to entirely an opposite point of view,
therefore casting doubt on the influence of the variations in cosmic rays and cloud coverage
on Earth’s climate [134–136]. Studies of cosmic ray variation with geophysical variables
of the Sun and changing geomagnetic field, however, identified various aspects of the
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mechanism of the cosmic Sun-Earth connection on environment of the Earth that provides
evidence favoring the possible cosmic ray influence on climate [137–144]. Research efforts
highlight the potential of the Star-Sun-Earth connection to influence the thermosphere,
atmosphere, ionosphere, hydrosphere, and lithosphere and thus shed light on alternative
possibilities of predicting earthquakes and climate events [130,145]. This is reflected in
the estimated a correlation between some geomagnetic events and cooling episodes in
the North Atlantic coincided with episodes of enhanced aridity in the Middle East that
highlights the potential for cosmic climate-forming factors impact on economic, social,
and political instability followed by the history trajectory of civilisations [146]. While such
arguments are more based on the experimental evidence and theoretical considerations,
and the exact mechanism of the cosmic and Sun-Earth connection’s effect on environment
of the Earth and relative importance still remain to be addressed, from this the cosmic
climate-forming factors together with anthropogenic factors might have far-reaching and
tragic consequences in the absence of timely coordinated actions. It is, therefore, safe to
consider the pursuit of focused topical studies in this field and the development of an
international scientifically-based framework for Earth environment safety as appropriate
subsequent steps for human action, especially in light of the climate unsustainability.

In social and cultural settings, this would mean overcoming fragmented national
efforts and achieving intercivilizational harmony through understanding common heritage
of humankind within an Environmental Philosophy of the Universe, which means an entire
sense of equality of all nations before law of the Universe that is the universality of
the changing environment of the Earth. Healthy oceans are significant for maintaining
Earth’s climate and its high environmental, social, and economic value to people. The
global ocean makes an essential contribution as a planetary reservoir for heat, water, and
CO2 and as a source of vital resources for food security and for sustaining economic
prosperity. In addition, rising sea levels and relative challenges constituted a threat to
the world’s coastal areas, the existence of some small islands and the well-being of their
populations [147–149]. The Asia-Pacific region has had its share of such concerns. Among
them are many instances of severe erosion due to sea level rise, and several low-lying
Pacific Islands in Micronesia and Solomon Islands have already been lost [148]. National
adaptation planning for sea level rise was developed in many countries with a coastline
but regional coordination and common assessment standards in this issue have to date
proved difficult to achieve [147,149]. The improvement of coordination and cooperation
in ocean affairs is a foundational aspect of the Strategy. The outlined issue of the cosmic
and ecosystem sustainability seems promising for extension of the EBMM methodology in
the face of climate change to make good political decision on environmental issues and
develop integrated approach in marine management [150].

Joint development of an Asia-Pacific Marine Environmental Strategy would be a sig-
nificant step toward implementing the U.N. Agenda for Sustainable Development in the
Asia-Pacific region and could stimulate interest in developing an Asia-Pacific Environmental
Union (APEU) (Figure 4). Ancillary benefits of developing an Asia-Pacific Marine Envi-
ronmental Strategy will arise from an increased alignment of national policies and the
identification of shared objectives for environmental security in the face of cumulative
anthropogenic effects of regional marine activities and environmental change. Coordinated
national sustainable development strategies supported by scientific and economic frame-
works could be the initial base for these actions. Equally, there is a need to expand scientific
horizons aimed at understanding climate change and cooperative goal setting for issues
that require the engagement of the transnational community. The following bullet points
suggest steps that could aid in the development of a science-reinforced Asia-Pacific Marine
Environmental Strategy based on peacekeeping priorities:

• Encourage scientific research on cosmic and other natural drivers of climate change to
complement ongoing research on anthropogenic drivers;
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• Encourage each Asia-Pacific nation to move toward an integrated approach to marine
policy guided by the enduring principles of international law, with due regard for the
traditions and national practices;

• Use global experiences in the coastal and ocean management and multidisciplinary
scientific approaches to guide the methodological evolution of EBMM in the face of
climate change;

• Explore the formation of an Asia-Pacific Environmental Union (Figure 4).
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The practical experience of nations and international organizations, including PEM-
SEA, NOWPAP and Asia-Pacific Economic Cooperation (APEC), working to advance
sustainable coastal and marine resource management can help guide the Asia-Pacific re-
gion’s environmental integration in the initial stages [68,120,151] (Figure 4). Support for
intraregional research projects and analyses to address the Asia-Pacific region’ marine
environmental condition would also represent a vital contribution to the U.N. Ocean
Decade [152].

This strategy should more fully realize science and policy interaction to achieve en-
vironmental integrity and mutual geopolitical understanding. It is indicative that one of
the objectives of the UNESCO/IOC Sub-Commission for the Western Pacific (WESTPAC)
for marine science development per the U.N. Decade of Ocean Science for Sustainable
Development (2021–2030), is to involve the Member States in the development and imple-
mentation of adaptation strategies and policies for maintaining a life-supporting ocean to
ensure adequate management of the marine environment to provide common protection
and prosperity in a changing world [153].
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The aspects, features, and perspective of marine environmental management of the
Asia-Pacific region described above give reason to believe that an Asia-Pacific Marine
Environmental Strategy could carry considerable weight in the global development of EBMM
and its potential to contribute to civilisations dialogue that could consolidate conditions of
peace and prosperity in the Asia-Pacific region and around the world.

5. Conclusions

By focusing on shared concerns, environmental cooperation, such as a multilateral
approach to coastal and marine resource governance in the Asia-Pacific region, can reduce
conflict potential and strengthen global security. World experience in marine management
demonstrates that ecosystem-based marine management improves scientific understanding
and conceptual knowledge for national and transnational marine policy. The combina-
tion of anthropogenic and climate change pressures on coastal and ocean ecosystems
highlights the need to extend the ecosystem-based approach to marine management to
include considerations of conflict avoidance, human wellbeing, and the role of cosmic
and anthropogenic drivers of climate-related marine processes. With its environmental
and socio-economic synergism, the Asia-Pacific region can be viewed as a test case for the
international community to promote stable, sustainable development through coordinated
activities. An opportunity to explore strategic integrated marine policies that enhance
collective responses to anthropogenic and climate-related environmental challenges. These
activities could proceed under the umbrella of an Asia-Pacific Environmental Union, which
could help diffuse geopolitical military concerns within the context of environmental
instability. It is necessary, however, not to underestimate the complexity of the process.
Moreover, it would be prudent to strengthen regional environmental relations based on
a hard look at long-term risks to shared interests in marine management, sustainable
development, and security in the light of global climate challenges.

Author Contributions: A.V.S. conceived and designed the study, collected and analyzed the data and
research materials, and drafted the manuscript. Y.G.M. participated in the design and coordination
of the study and helped draft the manuscript. P.Y.B. participated in the collection of data and
research materials and provided recommendations on the use of the material. A.N.K. participated
in data and research materials analysis and revised it critically for important intellectual content.
A.D.L. participated in information processing and developed the graphic and table materials. L.V.D.
participated in information processing and prepared the graphic and table materials. All authors
gave final approval for publication. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by the Russian Foundation of Basic Research (RFBR) in the
framework of research project No. 18-05-80006, “Spatial differentiation of factors, conditions, and
restrictions on the formation and development of nature management structures in the coastal
zone of Pacific Russia, taking into account the impact of extreme (dangerous) natural processes
and phenomena”.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Acknowledgments: Special gratitude goes to Vladimir Ryabinin, IOC-UNESCO. Discussions with
him helped inspire this work. A very special thank you to Keith Criddle, University of Alaska
Fairbanks, College of Fisheries and Ocean Science, provided editorial suggestions on an early draft
of this paper.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.



J. Mar. Sci. Eng. 2021, 9, 610 20 of 26

Appendix A

The relevant literature and materials were indicated according to the following categories:

• Category 1 [1–3,5–9,11].
• Category 2 [4,10,13–15,19–29,34–36,39,69,73,77–81,85,86,88,93,121,123–125].
• Category 3 [16–18,31–33,40,42–44,46,74–76,82–84,89–92,98].
• Category 4 [12,30,37,38,41,45,47–49,67,68,70–72,87,94,151–153].
• Category 5 [50,54,66,95–97,99–115,127–131,137–150].
• Category 6 [51–53,55–65,116–121].

References
1. UNESCO. A Handbook for Measuring the Progress and Outcomes of Integrated Coastal and Ocean. Management; IOC Manuals and

Guides, 46, ICAM Dossier; UNESCO: Paris, France, 2006; Available online: https://unesdoc.unesco.org/ark:/48223/pf000014731
3 (accessed on 20 March 2021).

2. Ehler, C.N. A Guide to Evaluating Marine Spatial Plans; IOC Manual and Guides, 70, ICAM Dossier 8; UNESCO: Paris, France, 2014;
Available online: https://unesdoc.unesco.org/ark:/48223/pf0000227779 (accessed on 20 March 2021).

3. Jay, S. Marine Spatial Planning. Assessing Net Benefits and Improving Effectiveness; Issue Paper; OECD: Paris, France, 2017;
Available online: https://www.oecd.org/greengrowth/GGSD_2017_Issue%20Paper_Marine%20Spatial%20Planning.pdf
(accessed on 23 March 2021).

4. UNESCO. Intergovernmental Oceanographic Commission and European Commission–DGMARE. The 2nd International Confer-
ence on Marine/Maritime Spatial Planning, Paris, France, 15–17 March 2017; UNESCO: Paris, France, 2017; Volume 279. Intergov-
ernmental Oceanographic Commission and European Commission—DGMARE 2017 (English) (IOC Workshop Reports Series.
Available online: http://www.mspglobal2030.org/wp-content/uploads/2019/03/marinemaritime-spatial-planning-2017.pdf
(accessed on 23 March 2021).

5. U.N. Ecosystem approaches to the management of ocean-related activities. In Training Manual; Sales No. E.10.V.11; UN: New York,
NY, USA, 2011; 299p. Available online: http://cpps.dyndns.info/cpps-docs-web/secgen/circulares_2011/155.1.Anexo%201%20
Circular%20155-2011.pdf (accessed on 25 March 2021).

6. Environmental Law Institute. Ocean. and Coastal Ecosystem-Based Management: Implementation Handbook; ELI: Washington, DC,
USA, 2009; 169p. Available online: https://www.eli.org/sites/default/files/eli-pubs/d19_03.pdf (accessed on 20 March 2021).

7. PEMSEA. Course 1: Understanding Integrated Coastal Management (ICM)—Model Course on ICM. Istructor’s Manual. In
Global Environment Facility/United Nations Development Programme/Partnerships in Environmental Management for the Seas of East
Asia; PEMSEA: Quezon City, Philippines, 2018; 212p. Available online: http://seaknowledgebank.net/sites/default/files/ICM
%20Instructor\T1\textquoterights%20Manual.pdf (accessed on 20 March 2021).

8. Plink, N.L.; Gogoberidze., G.G. Action Policy in Coastal Zone; State Hydrometeorol. Univ.: St. Petersburg, Russia, 2003; 226p.
Available online: http://elib.rshu.ru/files_books/pdf/img-417192924.pdf (accessed on 25 March 2021). (In Russian)

9. Clark, J.R. (Ed.) Coastal Zone Management: Handbook; CRC Press: Boca Raton, FL, USA, 1995; 720p. [CrossRef]
10. U.N. Ecosystem Approaches and Oceans. The Panel Presentations during the United Nations Open-ended Informal Consultative

Process on Oceans and the Law of the Sea (Consultative Process) Seventh Meeting, New York, NY, USA, 12–16 June 2006; United
Nations Headquarters; Sales No. E.07.V.4. U.N.: New York, NY, USA, 2007; p. 392. Available online: https://www.cbd.int/doc/
meetings/mar/cbwsoi-wafr-01/other/cbwsoi-wafr-01-ea-and-oceans-en.pdf (accessed on 25 March 2021).

11. McLeod, K.; Leslie, H. (Eds.) Ecosystem-Based Management for Oceans; Island Press: Washington, DC, USA, 2009; p. 392.
Available online: https://islandpress.org/books/ecosystem-based-management-oceans (accessed on 25 March 2021).

12. WWF. Improving International Ocean. Governance for Life below Water Report; WWF: Grand, Swiss, 2020; Available online: http:
//wwfeu.awsassets.panda.org/downloads/wwf_sdg14_policy_report.pdf (accessed on 28 March 2021).

13. Ehler, Ch.N. A Review of International Experience in the Field of Marine Spatial Planning. Report; WWF: Grand, Swiss, 2014; p. 136.
Available online: https://docplayer.ru/46055190-Obzor-mirovogo-opyta-v-oblasti-morskogo-prostranstvennogo-planirovan
iya.html (accessed on 28 March 2021).

14. Pido, M.D.; Xie, X.; Koshikawa, H.; Nam, J.; Arzamastsev, I.S. Integrated Coastal Planning and Ecosystem-Based Management in
the Northwest. Pacific Region; POMRAC Technical Report 8; Dalnauka: Vladivostok, Russia, 2015; p. 188. Available online:
http://pomrac.tigdvo.ru/Pub/DOC/Integrated_Coastal_Planning.pdf (accessed on 28 March 2021).

15. Zaucha, J.; Gee, K. (Eds.) Maritime Spatial Planning: Past, Present, Future; Springer: Cham, Switzerland, 2019; p. 496. [CrossRef]
16. U.N. The United Nations Convention on the Law of the Sea; U.N.: New York, NY, USA, 1982; Available online: https://www.un.org

/depts/los/convention_agreements/texts/unclos/unclos_e.pdf (accessed on 28 March 2021).
17. U.N. United Nations Millennium Declaration; U.N.: New York, NY, USA, 2000; Resolution A/RES/55/2; Available online: https:

//www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_55_2.pdf
(accessed on 20 March 2021).

18. U.N. Transforming our World: The 2030 Agenda for Sustainable Development. Available online: https://www.un.org/ga/sear
ch/view_doc.asp?symbol=A/RES/70/1&Lang=E (accessed on 17 July 2020).

https://unesdoc.unesco.org/ark:/48223/pf0000147313
https://unesdoc.unesco.org/ark:/48223/pf0000147313
https://unesdoc.unesco.org/ark:/48223/pf0000227779
https://www.oecd.org/greengrowth/GGSD_2017_Issue%20Paper_Marine%20Spatial%20Planning.pdf
http://www.mspglobal2030.org/wp-content/uploads/2019/03/marinemaritime-spatial-planning-2017.pdf
http://cpps.dyndns.info/cpps-docs-web/secgen/circulares_2011/155.1.Anexo%201%20Circular%20155-2011.pdf
http://cpps.dyndns.info/cpps-docs-web/secgen/circulares_2011/155.1.Anexo%201%20Circular%20155-2011.pdf
https://www.eli.org/sites/default/files/eli-pubs/d19_03.pdf
http://seaknowledgebank.net/sites/default/files/ICM%20Instructor\T1\textquoteright s%20Manual.pdf
http://seaknowledgebank.net/sites/default/files/ICM%20Instructor\T1\textquoteright s%20Manual.pdf
http://elib.rshu.ru/files_books/pdf/img-417192924.pdf
http://doi.org/10.1201/9781315139654
https://www.cbd.int/doc/meetings/mar/cbwsoi-wafr-01/other/cbwsoi-wafr-01-ea-and-oceans-en.pdf
https://www.cbd.int/doc/meetings/mar/cbwsoi-wafr-01/other/cbwsoi-wafr-01-ea-and-oceans-en.pdf
https://islandpress.org/books/ecosystem-based-management-oceans
http://wwfeu.awsassets.panda.org/downloads/wwf_sdg14_policy_report.pdf
http://wwfeu.awsassets.panda.org/downloads/wwf_sdg14_policy_report.pdf
https://docplayer.ru/46055190-Obzor-mirovogo-opyta-v-oblasti-morskogo-prostranstvennogo-planirovaniya.html
https://docplayer.ru/46055190-Obzor-mirovogo-opyta-v-oblasti-morskogo-prostranstvennogo-planirovaniya.html
http://pomrac.tigdvo.ru/Pub/DOC/Integrated_Coastal_Planning.pdf
http://doi.org/10.1007/978-3-319-98696-8
https://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
https://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_55_2.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_55_2.pdf
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E


J. Mar. Sci. Eng. 2021, 9, 610 21 of 26

19. Kidd, S.; Calado, H.; Gee, K.; Gilek, M.; Saunders, F. Marine Spatial Planning and sustainability: Examining the roles of
integration-Scale, policies, stakeholders and knowledge. Ocean Coast. Manag. 2020, 191, 105182. [CrossRef]

20. Sardà, R.; O’Higgins, T.; Cormier, R.; Diedrich, A.; Tintoré, J. A proposed ecosystem-based management system for marine waters:
Linking the theory of environmental policy to the practice of environmental management. Ecol. Soc. 2014, 19, 51. [CrossRef]

21. Kachur, A.N.; Baklanov, P.Y.; Mikhaylichenko, Y.G.; Sereda, A.V.; Maslennikov, S.I. On the development of the general system of
the integrated ecosystem-based marine management. Reg. Environ. Issues 2020, 2, 101–108. (In Russian) [CrossRef]

22. Rudd, M.A.; Dickey-Collas, M.; Ferretti, J.; Johannesen, E.; Macdonald, N.M.; McLaughlin, R.; Rae, M.; Thiele, T.; Link, J. Ocean
Ecosystem-Based Management Mandates and Implementation in the North Atlantic. Front. Mar. Sci. 2018, 5, 485. [CrossRef]

23. Meiner, A. Integrated maritime policy for the European Union-Consolidating coastal and marine information to support maritime
spatial planning. J. Coast. Conserv. 2010, 14, 1–11. [CrossRef]

24. Queffelec, B.; Cummins, V.; Bailly, D. Integrated management of marine biodiversity in Europe: Perspectives from ICZM and the
evolving EU Maritime Policy framework. Mar. Policy 2009, 33, 871–877. [CrossRef]

25. Cooper, J.; O’Connor, M.; McIvor, S. Coastal defences versus coastal ecosystems: A regional appraisal. Mar. Policy 2020,
111, 102332. [CrossRef]

26. Wright, G.; Rochette, J.; Gjerde, K.; Seeger, I. The long and winding road: Negotiating a treaty for the conservation and sustainable
use of marine biodiversity in areas beyond national jurisdiction. IDDRI 2018, 8, 1–80. Available online: https://www.iddri.org/
en/publications-and-events/study/long-and-winding-road-negotiating-high-seas-treaty (accessed on 28 March 2021).

27. Wright, G.; Gjerde, K.M.; Johnson, D.E.; Finkelstein, A.; Ferreira, M.A.; Dunn, D.C.; Chaves, M.R.; Grehan, A. Marine spatial
planning in areas beyond national jurisdiction. Mar. Policy 2019, 103384. [CrossRef]

28. Santos, C.F.; Ehler, C.N.; Agardy, T.; Andrade, F.; Orbach, M.K.; Crowder, L.B. Chapter 30-Marine Spatial Planning. In World Seas:
An Environmental Evaluation, 2nd ed.; Sheppard, C., Ed.; Volume III: Ecological Issues and Environmental Impacts; Academic
Press: Cambridge, MA, USA, 2019; pp. 571–592. [CrossRef]

29. Kelleher, G.G.; Kenchington, R.A. Australia’s Great Barrier Reef Marine Park: Making Development Compatible with Conserva-
tion. Ambio 1982, 11, 262–267. Available online: https://www.jstor.org/stable/4312817 (accessed on 30 March 2021).

30. U.S. Commission on Ocean Policy. An Ocean Blueprint for the 21st Century. In Final Report US Commission on Ocean Policy; U.S.
Commission on Ocean Policy: Washington, DC, USA, 2004; p. 676. Available online: https://govinfo.library.unt.edu/oceancom
mission/documents/full_color_rpt/000_ocean_full_report.pdf (accessed on 30 March 2021).

31. Stewardship of the Ocean, Our Coasts, and the Great Lakes of the United States of America. Executive Order 13547 of 19 July
2010. Available online: https://obamawhitehouse.archives.gov/the-press-office/executive-order-stewardship-ocean-our-co
asts-and-great-lakes (accessed on 30 March 2021).

32. Ocean Policy to Advance the Economic, Security, and Environmental Interests of the United States of America. Executive
Order 13840 of 19 June 2018. Available online: https://www.govinfo.gov/content/pkg/FR-2018-06-22/pdf/2018-13640.pdf
(accessed on 25 March 2021).

33. Oceans Act. Canada. 1996. Available online: https://laws-lois.justice.gc.ca/eng/acts/o-2.4/ (accessed on 28 March 2021).
34. Taylor, C.; Pollard, S.; Rocks, S.; Angus, A. Selecting Policy Instruments for Better Environmental Regulation: A Critique and

Future Research Agenda. Environ. Pol. Gov. 2012, 22, 268–292. Available online: https://onlinelibrary.wiley.com/doi/epdf/10.10
02/eet.1584 (accessed on 25 March 2021). [CrossRef]

35. Mikhaylichenko, Y.G. Adaptation and mastering of integrated coastal zone management world experience. Izv. Ross. Akad. Nauk.
Seriya Geogr. 2004, 6, 31–40. (In Russian)

36. Denisov, V.V.; Mikhaylichenko, Y.G. Current problems of marine nature use management (the Barents Sea case). Reg. Ecol. 2017, 3,
5–16. (In Russian)

37. OECD. The Ocean Economy in 2030; OECD Publishing: Paris, France, 2016; p. 256. [CrossRef]
38. European Commission. The EU Blue Economy Report 2020; Publications Office of the European Union: Luxembourg, 2020;

Available online: https://atlanticstrategy.eu/sites/default/files/sites/default/files/2020_06_blueeconomy-2020-ld_final.pdf
(accessed on 20 March 2021).

39. Gilbert, A.J.; Alexander, K.; Sardá, R.; Brazinskaite, R.; Fischer, C.; Gee, K.; Jessopp, M.; Kershaw, P.; Los, H.J.; Morla, D.M.; et al.
Marine spatial planning and Good Environmental Status: A perspective on spatial and temporal dimensions. Ecol. Soc. 2015,
20, 64. [CrossRef]

40. E.U. Directive 2008/56/E.C. of the European Parliament and of the Council of 17 June 2008, establishing a framework for
community action in the field of marine environmental policy (Marine Strategy Framework Directive). Off. J. Eur. Union L 2008,
164, 19–40. Available online: http://data.europa.eu/eli/dir/2008/56/oj (accessed on 30 March 2021).

41. U.N. Global and Regional Developments on Issues Related to Principle 10 of the Rio Declaration on Environment and Develop-
ment. Meeting of the Parties to the Convention on Access to Information, Public Participation in Decision-Making and Access to Justice
in Environmental Matters. Economic and Social Council, Economic Commission of Europe, ECE/MP. P.P./2008/8. Available online:
https://digitallibrary.un.org/record/627849#record-files-collapse-header (accessed on 25 March 2021).

42. Committee for the Activities of the Council of Europe in the Field of Biological and Landscape Diversity. 1999. European Code of
Conduct for Coastal Zones, CO-DBP (99) 11. Available online: https://iczm.ucc.ie/documents/policy/eu/EU_Code_of_Condu
ct_for_Coastal_Zones.pdf (accessed on 30 March 2021).

http://doi.org/10.1016/j.ocecoaman.2020.105182
http://doi.org/10.5751/ES-07055-190451
http://doi.org/10.24411/1728-323X-2020-12101
http://doi.org/10.3389/fmars.2018.00485
http://doi.org/10.1007/s11852-009-0077-4
http://doi.org/10.1016/j.marpol.2009.04.016
http://doi.org/10.1016/j.marpol.2016.02.021
https://www.iddri.org/en/publications-and-events/study/long-and-winding-road-negotiating-high-seas-treaty
https://www.iddri.org/en/publications-and-events/study/long-and-winding-road-negotiating-high-seas-treaty
http://doi.org/10.1016/j.marpol.2018.12.003
http://doi.org/10.1016/B978-0-12-805052-1.00033-4
https://www.jstor.org/stable/4312817
https://govinfo.library.unt.edu/oceancommission/documents/full_color_rpt/000_ocean_full_report.pdf
https://govinfo.library.unt.edu/oceancommission/documents/full_color_rpt/000_ocean_full_report.pdf
https://obamawhitehouse.archives.gov/the-press-office/executive-order-stewardship-ocean-our-coasts-and-great-lakes
https://obamawhitehouse.archives.gov/the-press-office/executive-order-stewardship-ocean-our-coasts-and-great-lakes
https://www.govinfo.gov/content/pkg/FR-2018-06-22/pdf/2018-13640.pdf
https://laws-lois.justice.gc.ca/eng/acts/o-2.4/
https://onlinelibrary.wiley.com/doi/epdf/10.1002/eet.1584
https://onlinelibrary.wiley.com/doi/epdf/10.1002/eet.1584
http://doi.org/10.1002/eet.1584
http://doi.org/10.1787/9789264251724-en
https://atlanticstrategy.eu/sites/default/files/sites/default/files/2020_06_blueeconomy-2020-ld_final.pdf
http://doi.org/10.5751/ES-06979-200164
http://data.europa.eu/eli/dir/2008/56/oj
https://digitallibrary.un.org/record/627849#record-files-collapse-header
https://iczm.ucc.ie/documents/policy/eu/EU_Code_of_Conduct_for_Coastal_Zones.pdf
https://iczm.ucc.ie/documents/policy/eu/EU_Code_of_Conduct_for_Coastal_Zones.pdf


J. Mar. Sci. Eng. 2021, 9, 610 22 of 26

43. E.U. Council Directive 96/61 /E.C. of 24 September 1996, Concerning Integrated Pollution Prevention and Control. Official Journal
of the European Communities, L 257, 26–40. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
31996L0061&from=EN (accessed on 25 March 2021).

44. E.U. Directive 2014/89/E.U. of the European Parliament and of the Council of 23 July 2014, Establishing a Framework for
Maritime Spatial Planning. Official Journal of the European Union L 257, 135–145. Available online: https://eur-lex.europa.eu/lega
l-content/EN/TXT/?uri=celex%3A32014L0089 (accessed on 25 March 2021).

45. VASAB Secretariat. VASAB Long-Term Perspective for the Territorial Development of the Baltic Sea Region. Drafted by W.
Szydarowski and Edited by VASAB Committee on Spatial Development. Latvia, McAbols Poligrafija Ltd.. 2010. Available online:
https://vasab.org/wp-content/uploads/2018/06/vasab_ltp_final.pdf (accessed on 25 March 2021).

46. Commission of the European Communities. Roadmap for Maritime Spatial Planning: Achieving Common Principles in the E.U.,
COM(2008) 791 Final. Brussels. 2008. Available online: https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2008:
0791:FIN:EN:PDF (accessed on 25 March 2021).

47. E.U. Life-Legal Basis. European Commission. Available online: https://ec.europa.eu/easme/en/section/life/life-legal-basis
(accessed on 25 March 2021).

48. IOC UNESCO. Marine Spatial Planning Global. Available online: www.mspglobal2030.org (accessed on 20 March 2021).
49. U.N. Proposed Programme Budget for 2021. Part, V. Regional Cooperation for Development. Section 19. Economic and Social

Development in Asia and the Pacific. General Assembly. Seventy-fifth session. A/75/6 (Sect.19). 2020. Available online:
https://undocs.org/pdf?symbol=en/a/75/6(Sect.19) (accessed on 30 March 2021).

50. Johansen, M. Characteristics and Cultures of the Asia-Pacific Region. In Social Equity in the Asia-Pacific Region; Metzler, J.B., Ed.;
Springer: New York, NY, USA, 2019; pp. 25–44.

51. Large Marine Ecosystems Hub. Available online: https://lmehub.net/#yellow-sea (accessed on 30 April 2021).
52. Search Earthquake Catalog. Earthquake Hazards Program. USGS. Available online: https://earthquake.usgs.gov/earthquakes/

search (accessed on 30 April 2021).
53. Interactive Map of Active Volcanoes and Recent Earthquakes World-Wide (Interactive Map of Active Volcanoes and Recent

Earthquakes World-Wide. Available online: volcanodiscovery.com (accessed on 30 April 2021).
54. Stern, R.J.; Bloomer, S.H. Subduction zones. In AccessScience; McGraw-Hill Education: New York, NY, USA, September 2020.

[CrossRef]
55. Map of Global Surface Currents. Bron: NOC. Available online: https://www.seos-project.eu/oceancurrents/oceancurrents-c02-

p01.nl.html (accessed on 30 April 2021).
56. Distribution of Litter Types in Different Realms (1300 Publications). Available online: https://litterbase.awi.de/litter (accessed on

25 April 2021).
57. Nuclear Detonations since 1945. Available online: https://www.arcgis.com/apps/Time/index.html?appid=b8540a8a2500472c80

37bdd2a35c4be0 (accessed on 25 April 2021).
58. National Weather Service Heritage. NOAA. Available online: https://vlab.ncep.noaa.gov/web/nws-heritage/-/using-ocean-

modeling-to-track-nuclear-contamination-nws-responds-to-the-fukushima-daiichi-disaster (accessed on 25 April 2021).
59. What Is the Great Pacific Garbage Patch. Available online: https://reefci.com/2018/08/11/what-is-the-great-pacific-garbage-p

atch/ (accessed on 25 April 2021).
60. Top 10 Oil Spills Map & Related Stories. Available online: https://www.google.com/maps/d/viewer?hl=en&gl=us&ie=UTF8&o

e=UTF8&msa=0&mid=1HoXDvDtsOP9U8iNkVtCHiuqZNBs&ll=25.531598799099093%2C-37.79846199999997&z=2 (accessed on
25 April 2021).

61. Global Map of Cumulative Human Impact Project, KNB Data Repository. Available online: https://knb.ecoinformatics.org/data
(accessed on 25 April 2021).

62. Mineral Resources Online Spatial Data Interactive Maps and Downloadable Data for Regional and Global Analysis.
Available online: https://mrdata.usgs.gov/general/map-global.html (accessed on 26 April 2021).

63. Map of Oil & Natural Gas Drilling Health & Safety Issues. Available online: https://www.drillingmaps.com/ (accessed on
26 April 2021).

64. This Is an Incredible Visualization of the World’s Shipping Routes. Available online: https://www.vox.com/2016/4/25/115031
52/shipping-routes-map (accessed on 26 April 2021).

65. The Northern Sea Route. Available online: http://www.rosatomflot.ru/o-predpriyatii/severnyy-morskoy-put/ (accessed on
25 April 2021). (In Russian).

66. Harvey, N. (Ed.) Global Change and Integrated Coastal Management. In The Asia-Pacific Region; Springer: Dordrecht, The Nether-
lands, 2006; p. 339. [CrossRef]

67. U.N. Partnerships for SDGs Platform. Regional Seas Programme. Available online: https://sustainabledevelopment.un.org/part
nership/?p=7399 (accessed on 25 March 2021).

68. UNEP (United Nations Environment Programme). Northwest Pacific Action Plan (NOWPAP). Available online: https://www.
unenvironment.org/nowpap/ (accessed on 25 March 2021).

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31996L0061&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31996L0061&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32014L0089
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32014L0089
https://vasab.org/wp-content/uploads/2018/06/vasab_ltp_final.pdf
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2008:0791:FIN:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2008:0791:FIN:EN:PDF
https://ec.europa.eu/easme/en/section/life/life-legal-basis
www.mspglobal2030.org
https://undocs.org/pdf?symbol=en/a/75/6(Sect.19)
https://lmehub.net/#yellow-sea
https://earthquake.usgs.gov/earthquakes/search
https://earthquake.usgs.gov/earthquakes/search
volcanodiscovery.com
http://doi.org/10.1036/1097-8542.757381
https://www.seos-project.eu/oceancurrents/oceancurrents-c02-p01.nl.html
https://www.seos-project.eu/oceancurrents/oceancurrents-c02-p01.nl.html
https://litterbase.awi.de/litter
https://www.arcgis.com/apps/Time/index.html?appid=b8540a8a2500472c8037bdd2a35c4be0
https://www.arcgis.com/apps/Time/index.html?appid=b8540a8a2500472c8037bdd2a35c4be0
https://vlab.ncep.noaa.gov/web/nws-heritage/-/using-ocean-modeling-to-track-nuclear-contamination-nws-responds-to-the-fukushima-daiichi-disaster
https://vlab.ncep.noaa.gov/web/nws-heritage/-/using-ocean-modeling-to-track-nuclear-contamination-nws-responds-to-the-fukushima-daiichi-disaster
https://reefci.com/2018/08/11/what-is-the-great-pacific-garbage-patch/
https://reefci.com/2018/08/11/what-is-the-great-pacific-garbage-patch/
https://www.google.com/maps/d/viewer?hl=en&gl=us&ie=UTF8&oe=UTF8&msa=0&mid=1HoXDvDtsOP9U8iNkVtCHiuqZNBs&ll=25.531598799099093%2C-37.79846199999997&z=2
https://www.google.com/maps/d/viewer?hl=en&gl=us&ie=UTF8&oe=UTF8&msa=0&mid=1HoXDvDtsOP9U8iNkVtCHiuqZNBs&ll=25.531598799099093%2C-37.79846199999997&z=2
https://knb.ecoinformatics.org/data
https://mrdata.usgs.gov/general/map-global.html
https://www.drillingmaps.com/
https://www.vox.com/2016/4/25/11503152/shipping-routes-map
https://www.vox.com/2016/4/25/11503152/shipping-routes-map
http://www.rosatomflot.ru/o-predpriyatii/severnyy-morskoy-put/
http://doi.org/10.1007/1-4020-3628-0_3
https://sustainabledevelopment.un.org/partnership/?p=7399
https://sustainabledevelopment.un.org/partnership/?p=7399
https://www.unenvironment.org/nowpap/
https://www.unenvironment.org/nowpap/


J. Mar. Sci. Eng. 2021, 9, 610 23 of 26

69. Chua, T.-E. The Dynamics of Integrated Coastal Management: Practical Applications in the Sustainable Coastal Development in
East Asia. GEF/UNDP/IMO Regional Programme on Building Partnerships in Environmental Management for the Seas of East
Asia, Quezon City, Philippines. 2006, p. 468. Available online: https://pemsea.org/publications/books/dynamics-integrated-co
astal-management-practical-applications-sustainable-coastal (accessed on 30 March 2021).

70. FAO. The State of World Fishery and Aquaculture 2020 (SOFIA). Sustainability in Action; Food and Agriculture Organization of the
United Nations: Rome, Italy, 2020. [CrossRef]

71. PEMSEA. PEMSEA Annual Report 2019. Partnerships in Environmental Management for the Seas of East Asia (PEMSEA),
Quezon City, Philippines. 2020. Available online: http://pemsea.org/sites/default/files/2019%20Annual%20Report%20-%20re
duced%20size%20June%203.pdf (accessed on 30 March 2021).

72. UNEP (United Nations Environment Programme). Action Plan for the Protection, Management and Development of the
Marine and Coastal Environment of the Northwest Pacific Region. NOWPAP Publication N1. 1997. Available online: https:
//wedocs.unep.org/bitstream/handle/20.500.11822/25786/ActionPlan_Marine.pdf?sequence=1&isAllowed=y (accessed on 25
March 2021).

73. Freeman, C.P. Neighborly Relations: The Tumen development project and China’s security strategy. J. Contemp. China 2010, 19,
137–157. [CrossRef]

74. The Environmental Protection Law of the People’s Republic of China. 2014. Available online: http://www.gov.cn/zhengce/2014-
04/25/content_2666434.htm (accessed on 30 March 2021). (In Chinese)

75. The Marine Environmental Protection Law of the People’s Republic of China. 2017. Available online: http://www.lawinfochina
.com/display.aspx?id=27153&lib=law (accessed on 30 March 2021). (In Chinese)

76. The Sea Area Use Management Law of the People’s Republic of China. 2001. Available online: http://www.npc.gov.cn/wxzl/go
ngbao/2001-10/29/content_5277076.htm (accessed on 30 March 2021). (In Chinese)

77. Feng, R.; Chen, X.; Li, P.; Zhou, L.; Yu, J. Development of China’s marine functional zoning: A preliminary analysis. Ocean Coast.
Manag. 2016, 131, 39–44. [CrossRef]

78. Gao, X.; Zhou, F.; Chen, C.-T.A. Pollution status of the Bohai Sea: An overview of the environmental quality assessment related
trace metals. Environ. Int. 2014, 62, 12–30. [CrossRef]

79. Wang, Y.; Lee, K.; Liu, D.; Guo, J.; Han, Q.; Liu, X.; Zhang, J. Environmental impact and recovery of the Bohai Sea following the
2011 oil spill. Environ. Pollut. 2020, 263, 114343. [CrossRef]

80. Bianchi, A.; Cruz, W.; Nakamura, M. (Eds.) Local Approaches to Environmental Compliance. Japanese Case Studies and Lessons for
Developing Countries; World Bank: Washington, DC, USA, 2005; p. 132. Available online: http://documents1.worldbank.org/cur
ated/en/560641468042902709/pdf/32529.pdf (accessed on 25 March 2021).

81. Weidner, H. Environment protection in Japan: Development and prospects. In Trends of Economic Development in East Asia:
Essays in Honour of Willy Kraus; Klenner, W., Ed.; Springer: Berlin/Heidelberg, Germany, 1989; pp. 287–299. Available online:
https://www.econstor.eu/bitstream/10419/111935/1/206270.pdf (accessed on 20 March 2021).

82. Ministry of the Environment, Government of Japan. Laws: Environmental Policy. The Basic Environment Law and Basic
Environment Plan. Available online: https://www.env.go.jp/en/laws/policy/basic_lp.html (accessed on 20 April 2021).

83. The Water Pollution Control Law. Japan. 1995. Available online: https://www.env.go.jp/en/laws/water/wlaw/index.html
(accessed on 20 April 2021).

84. Becoming a Leading Environmental Nation in the 21st: Century: The Strategy for a Sustainable Society. Japan. 2007.
Available online: https://www.env.go.jp/en/focus/attach/070606-b.pdf (accessed on 20 April 2021).

85. Hong, S.-Y. Marine policy in the Republic of Korea. Mar. Policy 1995, 19, 97–113. [CrossRef]
86. Cho, D.-O. Korea’s Oceans Policymaking: Toward Integrated Ocean Management. Coast. Manag. 2012, 40, 183–194. [CrossRef]
87. Yoon, S. Maritime Asia: A South Korean Perspective. In The Changing Maritime Scene in Asia: Rising Tensions and Future Strategic

Stability; Till, G., Ed.; Palgrave Pivot: London, UK, 2015; pp. 92–113.
88. Mikhaylichenko, Y.G.; Sinetsky, V.P. The Marine Policy of the Russian Federation: Its Formation and Realization. In Routledge

Handbook of National and Regional Ocean Policies; Cicin-Sain, B., Vanderzwaag, D., Balgos, M., Eds.; Routledge Taylor & Francis
Group: London, UK; New York, NY, USA, 2015; pp. 162–185. Available online: https://www.routledge.com/Routledge-
Handbook-of-National-and-Regional-Ocean-Policies/Cicin-Sain-Vanderzwaag-Balgos/p/book/9780815395461 (accessed on
25 March 2021).

89. Maritime Doctrine of the Russian Federation. 2015. Available online: http://docs.cntd.ru/document/555631869 (accessed on
15 March 2021). (In Russian)

90. Strategy of Development of Maritime Activities of the Russian Federation Until 2030, Approved on 30 August 2019 №1930-p. Avail-
able online: http://static.government.ru/media/files/f97zDwh44IJsniyhDZuV85gaL4AkE5M4.pdf (accessed on 15 March 2021).
(In Russian)

91. Ministry of Economic Development of the Russian Federation. The Methodological Recommendations for the Development
of Coastal Component of the Strategy of Socio-Economic Development of the Coastal Subject of the Russian Federation. 2013.
Available online: http://docs.cntd.ru/document/499055083 (accessed on 15 March 2021). (In Russian).

https://pemsea.org/publications/books/dynamics-integrated-coastal-management-practical-applications-sustainable-coastal
https://pemsea.org/publications/books/dynamics-integrated-coastal-management-practical-applications-sustainable-coastal
http://doi.org/10.4060/ca9229en
http://pemsea.org/sites/default/files/2019%20Annual%20Report%20-%20reduced%20size%20June%203.pdf
http://pemsea.org/sites/default/files/2019%20Annual%20Report%20-%20reduced%20size%20June%203.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/25786/ActionPlan_Marine.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/25786/ActionPlan_Marine.pdf?sequence=1&isAllowed=y
http://doi.org/10.1080/10670560903335850
http://www.gov.cn/zhengce/2014-04/25/content_2666434.htm
http://www.gov.cn/zhengce/2014-04/25/content_2666434.htm
http://www.lawinfochina.com/display.aspx?id=27153&lib=law
http://www.lawinfochina.com/display.aspx?id=27153&lib=law
http://www.npc.gov.cn/wxzl/gongbao/2001-10/29/content_5277076.htm
http://www.npc.gov.cn/wxzl/gongbao/2001-10/29/content_5277076.htm
http://doi.org/10.1016/j.ocecoaman.2016.08.011
http://doi.org/10.1016/j.envint.2013.09.019
http://doi.org/10.1016/j.envpol.2020.114343
http://documents1.worldbank.org/curated/en/560641468042902709/pdf/32529.pdf
http://documents1.worldbank.org/curated/en/560641468042902709/pdf/32529.pdf
https://www.econstor.eu/bitstream/10419/111935/1/206270.pdf
https://www.env.go.jp/en/laws/policy/basic_lp.html
https://www.env.go.jp/en/laws/water/wlaw/index.html
https://www.env.go.jp/en/focus/attach/070606-b.pdf
http://doi.org/10.1016/0308-597X(94)00009-H
http://doi.org/10.1080/08920753.2012.652508
https://www.routledge.com/Routledge-Handbook-of-National-and-Regional-Ocean-Policies/Cicin-Sain-Vanderzwaag-Balgos/p/book/9780815395461
https://www.routledge.com/Routledge-Handbook-of-National-and-Regional-Ocean-Policies/Cicin-Sain-Vanderzwaag-Balgos/p/book/9780815395461
http://docs.cntd.ru/document/555631869
http://static.government.ru/media/files/f97zDwh44IJsniyhDZuV85gaL4AkE5M4.pdf
http://docs.cntd.ru/document/499055083


J. Mar. Sci. Eng. 2021, 9, 610 24 of 26

92. Ministry of Economic Development of the Russian Federation. The Methodological Recommendations for the Development and
Adjustment of the Strategy of Socio-Economic Development of the Subject of the Russian Federation and an Action Plan for its
Implementation. 2017. Available online: https://www.economy.gov.ru/material/file/3b00b259b4cccebf36dd63177813aa7a/P
rikaz132.pdf (accessed on 18 March 2021). (In Russian)

93. Lappo, A.; Danilova, L. Pilot projects on maritime spatial planning in the Russian Federation. Bull. Marit. Inst. 2015, 30, 23–40.
[CrossRef]

94. VASAB. Project platform Capacity4MSP. Available online: https://vasab.org/project/capacity4msp/ (accessed on
10 March 2021).

95. Adger, W.N.; Huq, S.; Brown, K.; Conway, D.; Hulme, M. Adaptation to climate change in the developing world. Prog. Dev. Stud.
2003, 3, 179–195. [CrossRef]

96. Rutherford, V.; Hills, J.; Le Tissier, M. Comparative analysis of adaptation strategies for coastal climate change in North West
Europe. Mar. Policy 2016, 111, 102478. [CrossRef]

97. Timmerman, J.; Koeppel, S.; Bernardini, F.; Buntsma, J.J. Adaptation to Climate Change: Challenges for Transboundary Water
Management. In Climate Change Management; Springer: Berlin/Heidelberg, Germany, 2011; pp. 523–541.

98. U.N. Convention on the Protection and Use of Transboundary Watercourses and International Lakes, Guidance on Water and
Adaptation to Climate Change. Economic Commission for Europe, United Nations Publications, 2009, ECE/MP.WAT/30.
Available online: https://www.unece.org/fileadmin/DAM/env/water/publications/documents/Guidance_water_climate.pdf
(accessed on 10 March 2021).

99. National Oceanic and Atmospheric Administration (NOAA). Adapting to Climate Change: A Planning Guide for State Coastal
Managers. NOAA Office of Ocean and Coastal Resource Management. 2010. Available online: https://coast.noaa.gov/data/digi
talcoast/pdf/adaptationguide.pdf (accessed on 15 March 2021).

100. Global Environment Facility (GEF). Adapting to Climate Change–UNDP-GEF Initiatives Financed by the Least Developed
Countries Fund, Special Climate Change Fund and Strategic Priority on Adaptation, UNDP. 2011. Available online: https:
//portals.iucn.org/library/sites/library/files/documents/Atm-Cl-097.pdf (accessed on 23 March 2021).

101. European Commission. Communication from the Commission to the European Parliament, the Council, the European Economic
and Social Committee and the Committee of the Regions: A EU Strategy on Climate Change. Brussels, 16.4.2013 COM, 216
Final. 2013. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013DC0216&from=EN
(accessed on 23 March 2021).

102. European Commission. Communication from the Commission to the European Parliament, the Council, the European Economic
and Social Committee and the Committee of the Regions: The European Green Deal. Brussels, 11.12.2019 COM, 640 Final. 2019.
Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1596443911913&uri=CELEX:52019DC0640#document
2 (accessed on 25 March 2021).

103. World Meteorological Organization (WMO). WMO the State of the Global Climate in 2018. 2018. Available online: https:
//public.wmo.int/en/media/press-release/wmo-climate-statement-past-4-years-warmest-record (accessed on 30 March 2021).

104. IPCC. Summary for Policy-makers. In Global Warming of 1.5 ◦C. An IPCC Special Report on the Impacts of Global Warming of
1.5 ◦C above Pre-Industrial Levels and Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the
Global Response to the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty. Masson-Delmotte,
V., Zhai, P., Pörtner, H-O., Roberts, D., Skea, J., Shukla, P.R., Pirani, A., Moufouma-Okia, W., Péan, C., Pidcock, R., et al., Eds.; 2018.
Available online: https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_SPM_version_report_LR.pdf (accessed on
20 March 2021).

105. Lindsey, R. Climate Change: Global Sea Level. NOAA. 2020. Available online: https://www.climate.gov/news-features/unders
tanding-climate/climate-change-global-sea-level (accessed on 5 April 2021).

106. U.N. Office for Disaster Risk Reduction. Economic Losses, Poverty and Disasters 1998–2017. Report. 2017. Available online:
https://www.preventionweb.net/files/61119_credeconomiclosses.pdf (accessed on 25 March 2021).

107. U.N. Sharing Benefits of Natural Resources Helps Conflict Prevention, Sustainable Development, Secretary-General Tells
Security Council. Press Release. 16 October 2018. Available online: https://www.un.org/press/en/2018/sgsm19303.doc.htm
(accessed on 20 March 2021).

108. European Commission. Knowledge for policy, Environmental Security. Available online: https://knowledge4policy.ec.europa.e
u/foresight/topic/changing-security-paradigm/environmental-security_en (accessed on 25 March 2021).

109. National Geographic. Plate Tectonics and the Ring of Fire. 2015. Available online: https://www.nationalgeographic.org/article
/plate-tectonics-ring-fire/ (accessed on 30 March 2021).

110. U.N. Economic and Social Commission for Asia and the Pacific. Disaster Resilience for Sustainable Development. Asia-Pacific
Disaster Report. UN Publication, Bangkok. 2017. Available online: https://www.unescap.org/sites/default/files/1_Disaster%
20Report%202017%20Low%20res.pdf (accessed on 25 March 2021).

111. International Organization for Migration. IOM Outlook on Migration, Environment and Climate Change. IOM, Switzerland.
2014. Available online: https://publications.iom.int/system/files/pdf/mecc_outlook.pdf (accessed on 30 March 2021).

112. Norio, O.; Ye, T.; Kajitani, Y.; Shi, P.; Tatano, H. The 2011 eastern Japan great earthquake disaster: Overview and comments. Int. J.
Disaster Risk Sci. 2011, 2, 34–42. [CrossRef]

https://www.economy.gov.ru/material/file/3b00b259b4cccebf36dd63177813aa7a/Prikaz132.pdf
https://www.economy.gov.ru/material/file/3b00b259b4cccebf36dd63177813aa7a/Prikaz132.pdf
http://doi.org/10.5604/12307424.1158321
https://vasab.org/project/capacity4msp/
http://doi.org/10.1191/1464993403ps060oa
http://doi.org/10.1016/j.marpol.2016.07.005
https://www.unece.org/fileadmin/DAM/env/water/publications/documents/Guidance_water_climate.pdf
https://coast.noaa.gov/data/digitalcoast/pdf/adaptationguide.pdf
https://coast.noaa.gov/data/digitalcoast/pdf/adaptationguide.pdf
https://portals.iucn.org/library/sites/library/files/documents/Atm-Cl-097.pdf
https://portals.iucn.org/library/sites/library/files/documents/Atm-Cl-097.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013DC0216&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1596443911913&uri=CELEX:52019DC0640#document2
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1596443911913&uri=CELEX:52019DC0640#document2
https://public.wmo.int/en/media/press-release/wmo-climate-statement-past-4-years-warmest-record
https://public.wmo.int/en/media/press-release/wmo-climate-statement-past-4-years-warmest-record
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_SPM_version_report_LR.pdf
https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level
https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level
https://www.preventionweb.net/files/61119_credeconomiclosses.pdf
https://www.un.org/press/en/2018/sgsm19303.doc.htm
https://knowledge4policy.ec.europa.eu/foresight/topic/changing-security-paradigm/environmental-security_en
https://knowledge4policy.ec.europa.eu/foresight/topic/changing-security-paradigm/environmental-security_en
https://www.nationalgeographic.org/article/plate-tectonics-ring-fire/
https://www.nationalgeographic.org/article/plate-tectonics-ring-fire/
https://www.unescap.org/sites/default/files/1_Disaster%20Report%202017%20Low%20res.pdf
https://www.unescap.org/sites/default/files/1_Disaster%20Report%202017%20Low%20res.pdf
https://publications.iom.int/system/files/pdf/mecc_outlook.pdf
http://doi.org/10.1007/s13753-011-0004-9


J. Mar. Sci. Eng. 2021, 9, 610 25 of 26

113. Japan National Police Agency. Police Countermeasures and Damage Situation Associated with 2011 Tohoku District—Off the
Pacific Ocean Earthquake. 2021. Available online: https://www.npa.go.jp/news/other/earthquake2011/pdf/higaijokyo_e.pdf
(accessed on 25 March 2021).

114. Bernard, E.; Titov, V. Evolution of tsunami warning systems and products. Philos. Trans. R. Soc. 2015, A 373, 20140371. [CrossRef]
115. Levin, B.; Nosov, M. Physics of Tsunamis; Springer: Dordrecht, The Netherlands, 2009; 327p, Available online: http://imgg.ru/up

loads/publications/764/085842378628e91b3b4c2468952791b5.pdf (accessed on 20 March 2021).
116. World Data Atlas. Available online: https://knoema.com/atlas (accessed on 10 April 2021).
117. Sea around, Us. Tools & Data. Available online: http://www.seaaroundus.org/data/#/eez (accessed on 10 April 2021).
118. Historical GDP by Country. Statistics from the World Bank. 1960–2019. Available online: https://knoema.ru/mhrzolg/historical

-gdp-by-country-statistics-from-the-world-bank-1960-2019 (accessed on 15 April 2021).
119. Da Silva, D.L.; Tian, N.; Marksteiner, A. Trends in world military expenditure, 2020. SIPRI Fact Sheet. 2021. Available online:

https://www.sipri.org/sites/default/files/2021-04/fs_2104_milex_0.pdf (accessed on 10 April 2021).
120. PEMSEA. ICM SITES. Available online: http://pemsea.org/our-work/integrated-coastal-management/ICM-sites (accessed on

15 March 2021).
121. NOAA. Office for Coastal Management. Available online: https://coast.noaa.gov/ (accessed on 20 March 2021).
122. Geosystems of Far East of Russian on Boundary of XX–XXI Centuries; Baklanov, P.Y.; Karakin, V.P. (Eds.) Dalnauka: Vladivostok,

Russia, 2008; Volume 3, 560p, Available online: https://search.rsl.ru/ru/record/01004944425 (accessed on 15 March 2021).
(In Russian)

123. Arzamastsev, I.S.; Baklanov, P.Y.; Govorushko, S.M.; Zharikov, V.V.; Karakin, V.P.; Kachur, A.N.; Korotky, A.M.; Korobov, V.V.;
Moshkov, A.V.; Preobrazhensky, B.V.; et al. (Eds.) Coastal and Marine Nature Management: Theory, Indicators, Regional Peculiarities;
Dalnauka: Vladivostok, Russia, 2010; 308p, Available online: https://istina.msu.ru/media/publications/book/f93/65f/172215
98/Pribr.-morskoe_prirodopolzovanie_TEKST.pdf (accessed on 18 March 2021). (In Russian)

124. Kachur, A.N.; Mikhaylichenko, Y.G.; Maslennikov, S.I.; Sereda, A.V. Experience and prospects for the Integrated Ecosystem-Based
Marine Management for the Russian Far East. Vestnik FEB RAS 2019, 1, 75–89. (In Russian) [CrossRef]

125. Sereda, A.V. Conceptualization and implementation of a sustainable coastal and marine nature management in the Russian Far
East. Geosystems in Northeast Asia; Vladivostok, PGI FEB RAS. 2018, pp. 655–659. Available online: http://tigdvo.ru/assets/files/p
ublications/Geosystems_NE_Asia/geosystems_2018.pdf (accessed on 10 March 2021). (In Russian)

126. Ministry of Natural Resources and Environment of the Russian Federation. National Projects. 2021. Available online: https:
//www.mnr.gov.ru/activity/directions/natsionalnyy_proekt_ekologiya/ (accessed on 10 April 2021).

127. Svensmark, H. Cosmoclimatology. A&G 2007, 48, 1.18–1.24. [CrossRef]
128. Svensmark, H.; Calder, N. The Chilling Star: A New Theory of Climate Change; Icon Books Ltd.: London, UK, 2007; 246p, Available

online: https://www.amazon.co.uk/Chilling-Stars-Theory-Climate-Change/dp/1840468157 (accessed on 10 April 2021).
129. Svensmark, H. Evidence of nearby supernovae affecting life on Earth. Mon. Not. R. Astron. Soc. 2012, 423, 1234–1253. [CrossRef]
130. Mukherjee, S. Cosmic Influence on the Sun-Earth Environment. Sensors 2008, 8, 7736–7752. [CrossRef]
131. Elias, S.A.; Frenzel, B.; Pecsi, M.; Velichko, A.A. Atlas of Paleoclimates and Paleoenvironments of the Northern Hemisphere: Late

Pleistocene-Holocene. Arct. Alp. Res. 1993, 25, 161. [CrossRef]
132. IPCC. Summary for Policymakers. In Climate Change 2013: The Physical Science Basis; Contribution of Working Group I to the Fifth

Assessment Report of the Intergovernmental Panel on Climate Change; Stocker, T.F., Qin, D., Plattner, G.-K., Tignor, M., Allen,
S.K., Boschung, J., Nauels, A., Xia, Y., Bex, V., Midgley, P.M., Eds.; Cambridge University Press: Cambridge, UK; New York, NY,
USA, 2013.

133. Isozaki, Y. End-Paleozoic Mass Extinction: Hierarchy of Causes and a New Cosmoclimatological Perspective for the Largest
Crisis. Cell. Orig. Life Extrem. Habitats Astrobiol. 2019, 273–301. [CrossRef]

134. Pierce, J.R.; Adams, P.J. Can cosmic rays affect cloud condensation nuclei by altering new particle formation rates? Geophys. Res.
Lett. 2009, 36, 09820. [CrossRef]

135. Rasmus, E. Benestad. Are there persistent physical atmospheric responses to galactic cosmic rays? Environ. Res. Lett. 2013,
8, 035049. [CrossRef]

136. Abdussamatov, H.I. Earth’s Climate Does Not Depend on Variations in Cosmic Rays and Cloud Coverage. Geomagn. Aeron. 2019,
59, 935–941. [CrossRef]

137. Svensmark, H.; Enghoff, M.B.; Shaviv, N.J. Increased ionization supports growth of aerosols into cloud condensation nuclei. Nat.
Commun. 2017, 8, 2199. [CrossRef]

138. Stozhkov, Y.I.; Bazilevskaya, G.A.; Makhmutov, V.S.; Svirzhevsky, N.S.; Svirzhevskaya, A.K.; Logachev, V.I.; Okhlopkov, V.P.
Cosmic rays, solar activity, and changes in the Earth’s climate. Bull. Russ. Acad. Sci. Phys. 2017, 81, 252–254. [CrossRef]

139. Alanko-Huotari, K.; Mursula, K.; Usoskin, I.G.; Kovaltsov, G.A. Global Heliospheric Parameters and Cosmic-Ray Modulation:
An Empirical Relation for the Last Decades. Sol. Phys. 2006, 238, 391–404. [CrossRef]

140. Usoskin, I.; Kovaltsov, G.A. Cosmic rays and climate of the Earth: Possible connection. Comptes Rendus Geosci. 2008, 340, 441–450.
[CrossRef]

141. Christl, M.; Mangini, A.; Holzkämper, S.; Spötl, C. Evidence for a link between the flux of galactic cosmic rays and Earth’s climate
during the past 200,000 years. J. Atmos. Solar Terr. Phys. 2004, 66, 313–322. [CrossRef]

https://www.npa.go.jp/news/other/earthquake2011/pdf/higaijokyo_e.pdf
http://doi.org/10.1098/rsta.2014.0371
http://imgg.ru/uploads/publications/764/085842378628e91b3b4c2468952791b5.pdf
http://imgg.ru/uploads/publications/764/085842378628e91b3b4c2468952791b5.pdf
https://knoema.com/atlas
http://www.seaaroundus.org/data/#/eez
https://knoema.ru/mhrzolg/historical-gdp-by-country-statistics-from-the-world-bank-1960-2019
https://knoema.ru/mhrzolg/historical-gdp-by-country-statistics-from-the-world-bank-1960-2019
https://www.sipri.org/sites/default/files/2021-04/fs_2104_milex_0.pdf
http://pemsea.org/our-work/integrated-coastal-management/ICM-sites
https://coast.noaa.gov/
https://search.rsl.ru/ru/record/01004944425
https://istina.msu.ru/media/publications/book/f93/65f/17221598/Pribr.-morskoe_prirodopolzovanie_TEKST.pdf
https://istina.msu.ru/media/publications/book/f93/65f/17221598/Pribr.-morskoe_prirodopolzovanie_TEKST.pdf
http://doi.org/10.25808/08697698.2019.203.1.009
http://tigdvo.ru/assets/files/publications/Geosystems_NE_Asia/geosystems_2018.pdf
http://tigdvo.ru/assets/files/publications/Geosystems_NE_Asia/geosystems_2018.pdf
https://www.mnr.gov.ru/activity/directions/natsionalnyy_proekt_ekologiya/
https://www.mnr.gov.ru/activity/directions/natsionalnyy_proekt_ekologiya/
http://doi.org/10.1111/j.1468-4004.2007.48118.x
https://www.amazon.co.uk/Chilling-Stars-Theory-Climate-Change/dp/1840468157
http://doi.org/10.1111/j.1365-2966.2012.20953.x
http://doi.org/10.3390/s8127736
http://doi.org/10.2307/1551555
http://doi.org/10.1007/978-981-13-3639-3_18
http://doi.org/10.1029/2009GL037946
http://doi.org/10.1088/1748-9326/8/3/035049
http://doi.org/10.1134/S0016793219070028
http://doi.org/10.1038/s41467-017-02082-2
http://doi.org/10.3103/S1062873817020411
http://doi.org/10.1007/s11207-006-0233-z
http://doi.org/10.1016/j.crte.2007.11.001
http://doi.org/10.1016/j.jastp.2003.12.004


J. Mar. Sci. Eng. 2021, 9, 610 26 of 26

142. Ueno, Y.; Hyodo, M.; Yang, T.; Katoh, S. Intensified East Asian winter monsoon during the last geomagnetic reversal transition.
Sci. Rep. 2019, 9, 9389. [CrossRef] [PubMed]

143. Usoskin, I.G.; Alanko-Huotari, K.; Kovaltsov, G.A.; Mursula, K. Heliospheric modulation of cosmic rays: Monthly reconstruction
for 1951–2004. J. Geophys. Res. Space Phys. 2005, 110, A12108. [CrossRef]

144. Vieira, L.E.A.; Da Silva, L.A. Geomagnetic modulation of clouds effects in the Southern Hemisphere Magnetic Anomaly through
lower atmosphere cosmic ray effects. Geophys. Res. Lett. 2006, 33, L14802. [CrossRef]

145. Chapanov, Y.; Gorshkov, V. Solar Activity and Cosmic Ray Influence on the Climate. Geomagn. Aeron. 2019, 59, 942–949. [CrossRef]
146. Gallet, Y.; Genevey, A.; LeGoff, M.; Fluteau, F.; Alieshraghi, S. Possible impact of the Earth’s magnetic field on the history of

ancient civilizations. Earth Planet. Sci. Lett. 2006, 246, 17–26. [CrossRef]
147. Church, J.A.; Clark, P.U.; Cazenave, A.; Gregory, J.M.; Jevrejeva, S.; Levermann, A.; Merrifield, M.A.; Milne, G.A.; Nerem, R.S.;

Nunn, P.D.; et al. Sea Level Change. In Climate Change 2013: The Physical Science Basis; Contribution of Working Group I to the
Fifth Assessment Report of the Intergovernmental Panel on Climate, Change; Stocker, T.F., Qin, D., Plattner, G.-K., Tignor, M.,
Allen, S.K., Boschung, J., Nauels, A., Xia, Y., Bex, V., Midgley, P.M., Eds.; Cambridge University Press: Cambridge, UK; New
York, NY, USA, 2013; Available online: https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter13_FINAL.pdf
(accessed on 10 April 2021).

148. Thomas, A.; Baptiste, A.; Martyr-Koller, R.; Pringle, P.; Rhiney, K. Climate Change and Small Island Developing States. Annu. Rev.
Environ. Resour. 2020, 45, 1–27. [CrossRef]

149. McEvoy, S.; Haasnoot, M.; Biesbroek, R. How are European countries planning for sea level rise? Ocean Coast. Manag. 2021,
203, 105512. [CrossRef]

150. Sereda, A.V. Extension of the Ecosystem-Based Management Scale in the Face of Climate Change: Cosmic Perspective and
Need to Respect the Basic Principle of Peacekeeping. Book of Abstracts of the 4th International ICES/PICES/IOC/FAO Symposium,
Washington, DC, USA, 4–8 June 2018. The Effects of Climate Change on the World’s Oceans. Prepared by PICES Secretariat. p. 176.
Available online: https://meetings.pices.int/publications/book-of-abstracts/2018-ECCWO-Book-of-Abstracts.pdf (accessed on
15 March 2021).

151. Asia-Pacific Economic Cooperation. Available online: https://www.apec.org/ (accessed on 10 April 2021).
152. IOC UNESCO. United Nations Decade of Ocean Science for Sustainable Development. Available online: https://www.oceandec

ade.org/ (accessed on 30 March 2021).
153. IOC. Sub-Commission for the Western Pacific. In Proceedings of the Twelfth Intergovernmental Session of the IOC Sub

Commission for the Western Pacific (WESTPAC-XII), Manila, Philippines, 2–5 April 2019; WESTPAC: Bangkok, Thailand, 2019.
Available online: http://iocwestpac.org/calendar/904.html (accessed on 30 March 2021).

http://doi.org/10.1038/s41598-019-45466-8
http://www.ncbi.nlm.nih.gov/pubmed/31253824
http://doi.org/10.1029/2005JA011250
http://doi.org/10.1029/2006GL026389
http://doi.org/10.1134/S0016793219070090
http://doi.org/10.1016/j.epsl.2006.04.001
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter13_FINAL.pdf
http://doi.org/10.1146/annurev-environ-012320-083355
http://doi.org/10.1016/j.ocecoaman.2020.105512
https://meetings.pices.int/publications/book-of-abstracts/2018-ECCWO-Book-of-Abstracts.pdf
https://www.apec.org/
https://www.oceandecade.org/
https://www.oceandecade.org/
http://iocwestpac.org/calendar/904.html

	Introduction 
	Materials and Methods 
	Results 
	Progressive Uptake of Ecosystem-Based Marine Management 
	The Asia-Pacific Vector of Ecosystem-Based Marine Management 
	Regional Diversity in Marine Policy 
	The Intertwining of the Global Climate Effects 


	Discussion: Toward an Asia-Pacific Marine Environmental Strategy 
	Conclusions 
	
	References

