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Chapter 1 Introduction—-background and objectives

1. Background of the plan

Introduction

In 2000, the Okinawa Prefectural Government established the Okinawa Prefectural Basic
Environment Ordinance for properly addressing various environmental issues. This ordinance also
shows basic philosophy and roles of residents of the prefecture, business operators, governments,
etc. about environmental conservation and creation. Then, in 2003, the Okinawa Prefectural
Government formulated the Okinawa Prefecture Basic Environment Plan for promoting
comprehensive and calculated policies about environmental conservation in Okinawa. Ten years after
that (in 2013), the government formulated the Second Okinawa Prefecture Basic Environment Plan.

The Second Okinawa Prefecture Basic Environment Plan set basic objectives—*“cycle”, “harmony”,
“participation”, “global environmental conservation,” and “environment and the economy”—and
promoted measures against waste, conservation and restoration of the ecosystem, the promotion of
voluntary environmental conservation activities and global warming measures, and the creation and
development of environmentally conscious industry. As a result, the northern part of Okinawa Island
and Iriomote Island have been registered as Natural World Heritage sites (Amami-Oshima Island,
Tokunoshima Island, the northern part of Okinawa Island, and Iriomote Island). The total number of
people who participated in environmentally enlightening activities has been greater than the target
value. On the other hand, issues about alien species and marine litter in coastal areas remain
challenging.

Recently, many countries have promoted the effort toward sustainable development goals (SDGs).
The Paris Agreement on climate change, and COP15 to the Convention on Biological Diversity
established concreate objectives. Furthermore, additional pollution by marine plastic litter has
become a global issue.

Based on the facts described above, the Okinawa Prefectural Government has newly formulated
the Third Okinawa Prefecture Basic Environment Plan, which aims to achieve a “sustainable,
circulating, and inclusive society for inheriting an abundant blessing of nature in Okinawa.” This plan
shall serve as the environmental promotion of Okinawa 21st Century Vision and a New Basic Plan
for Okinawa 21st Century Vision.

Evaluation of measures of the Second Okinawa Prefecture Basic Environment Plan

The Second Okinawa Prefecture Basic Environment Plan set 79 indexes (including overlapping
indexes) and 33 other indexes (including overlapping indexes). Measures of this plan have been
comprehensively evaluated based on these indexes and status of measures. A total 41 indexes (29
other indexes) were over the target values, for example, the achievement rate of environmental
quality standards for ocean water, the estimated distribution of Okinawa rails in the northern part of
Okinawa Island, and the amount of carbon dioxide emission from industry. On the other hand, it is
necessary to promote the further implementation of non-achievement measures hereafter.
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Implementation within and outside Japan

Actions toward achieving a sustainable society

In 2015, the UN General Assembly adopted the 2030 Agenda for Sustainable Development. The
2030 Agenda is committed to achieving sustainable development in its three dimensions—
environmental, economic, and social—in a balanced and integrated manner. The agenda’s basic
philosophy—*“leave no one behind"—promotes 17 sustainable development goals (SDGs). In 2018,
the Japanese government established the Fifth Basic Environment Plan, which paints a broad picture
of a sustainable society and the basic direction of future environmental policies. In addition, the plan
showed that it is necessary to implement integrated improvements to the environment, economy,
and society based on international agreements (such as SDGs and the Paris Agreement). The plan
shows that the key is to create a circulating and ecological economy—a self-reliant and decentralized
society in tune with local needs—with various elements complementing each other among
neighboring communities to make use of available regional resources.

In 2010, the Okinawa Prefectural Government formulated Okinawa 21st Century Vision, which
established five future visions. These visions have contributed to the achievement of SDGs. In 2022,
the New Basic Plan for Okinawa 21st Century Vision was formulated to achieve these visions and
resolve inherent challenges. This plan aims for the sustainable development of Okinawa by balancing
three dimensions—environmental, economic, and social—and leaves no one behind by the use of
SDGs.

2. The role of the plan

This Basic Environment Plan shall serve to promote Okinawa 21st Century Vision and the New
Basic Plan for Okinawa 21st Century Vision. In addition, other plans relevant to the environment are
going to be written based on the basic concept of this Basic Environment Plan for sustaining harmony.

Relationship between the Third Okinawa Prefecture Basic Environment Plan and other plans

International Frameworks Okinawa Prefecture (plans)
[ * SDGs ] Okinawa Prefecture’s Basic Concept—Okinawa 21st Century Vision
@ Paris Agreement, etc.

@ Okinawa 21st Century Vision
N t (I d I ) - Five future visions are set, which will be achieved by about 2030.
ation (laws and plans + The vision regarding environment: To nurture Okinawa's unique nature, history,

| Basic Act on the Environment | traditions, and culture®
@ New Basic Plan for Okinawa 21st Century Vision

P N N/
- Natural Parks Act [ Th_e Fifth Basic ]
- Basic Act on Biodiversity Environment Plan
\

J

+ Water Pollution 4 Other Plans . . N\
Prevention Act - The 4th Fundamental WA The Third Okinawa Prefecture <Presgrvnng Erefecture Properties>
+ Basic Act on Establishing Plan for Establishi . . The Fifth Okinawa Land Use Plan,
a Sound Material-Cycle Soaunndoﬁ/laste?ia:tsclyncglea Basic Environment Plan Okinawa Land Use Master Plan,
Society Society Disaster Management Plan
- Plastic Resource N s
Circulation Act - Plan for Global Warming Tinked <Transport/Communication>
- Act on Promotion of Countermeasures — Okinawa Comprehensive
Global Warming - Climate Change - ~ Transportation System Basic Plan
L Countermeasures, etc. L Adaptation Plan, etc. - Environmental guidelines <Industrial Promotion>
- Biodiversity Strategy of Okinawa Agriculture Promotion Plan,
+ Red Soil Erosion Basic Plan Business Establishment
Foundation - Okinawa Waste Processing Plan (fifth Guidelines, The Sixth Okinawa
period) Prefecture Basic Plan for Tourism
+ The Second Okinawa Implementation Promotion
H H Plan for Global Warming .
Okinawa Prefecture (ordinances) T Countermeasures (Okinawa Climate <Urban and Social Infrastructure>
| Okinawa Prefecture Basic Environment Ordinance | (\b‘b Change Adaptation Plan) OkmavvaA Regional Green Space
Qoo - Okinawa Action Plan for the promotion Plan, Okinawa Clean Energy
. Okinawa Prefecture Nature of environment education, etc. Initiative, etc.
Conservation Ordinance
- Okinawa Prefecture Prevention of N J
Red Soil Erosion Ordinance, etc. \ / \ /
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3. Plan objectives

This Basic Environment Plan is formulated based on Article 8 of the Okinawa Prefecture Basic
Environment Ordinance, and it sets Okinawa Prefecture’s environmental vision, which is to create a
sustainable, circulating, and inclusive society for inheriting an abundant blessing of nature in
Okinawa. To achieve this environmental vision, the Basic Environment Plan promotes various policies
of environmental conservation and creation.

In addition, it addresses various challenges in achieving the environmental vision through global
deals (SDGs, the Fifth Basic Environment Plan of the Japanese government, the New Basic Plan for
Okinawa 21st Century, the Okinawa Prefecture Basic Environment Ordinance, and the Second
Okinawa Basic Environment Plan). Therefore, the Basic Environment Plan sets seven objectives for
addressing these various challenges.

Okinawa Prefecture’s Environmental Vision

A Sustainable, Circulating, and Inclusive Society
for Inheriting an Abundant Blessing of Nature in Okinawa

=

Achieving the Okinawa Prefecture’s

] ] ] environmental vision
Basic Objectives = ~

Living in Harmony with Nature

Conserving and restoring the natural environment and achieving a safe
and secure living environment

Material-Cycle
Building a material-cycle society in the islands

Global Environmental Conservation
Contributing to global environmental conservation

Environment and the Economy
Building a sustainable economy society in harmony with the environment

Inheritance of the Environment

Participating in environmental conservation activities and inheritance by
environmental education

J

| Support the other basic objectives |
Basic Objectives — N

Strengthening Partnerships with Regions
Building networks to connect regions for the environment

Enhancing scientific knowledge and utilizing science technologies
4 y,

4. Term of the plan

The plan is slated to start in 2023 with a target year of 2032. However, the plan will be revised, in
accordance with the revision of the New Implementation Plan for Okinawa 21st Century Vision and
changes in the environment and social circumstances.

6
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Chapter 2 Environmental current conditions and challenges

1. Social conditions

® The population in Okinawa Prefecture was 1,467,480 on October 1, 2020. This had increased by 2.4%
as compared to 2015, when a national census about social conditions was conducted. It is predicted
that the population will increase until approximately 2030, and then it will decrease.

® The ratio of secondary manufacturing in Okinawa is lower than that in the whole of Japan. On the
other hand, the ratio of tertiary manufacturing is higher. This includes tourism, which is the main
industry of Okinawa Prefecture, a characteristic that is different from other prefectures.

® The ratios of forest, agricultural land, roads, and residential areas are higher than those in Japan as
a whole. In addition, the ratios of others are also higher, with a value of 20%, because U.S. military
facilities are more dominant in Okinawa Prefecture.

® SARS-Co-V-2 has negatively affected various fields since its outbreak in 2019. It is suggested that
some human activities cause new diseases, including by invading wild animal habitats, climate
change, and global environmental changes.

Current conditions and challenges for conserving and restoring the natural

environment and achieving a safe and secure living environment

2-1 Current conditions and challenges for conserving and restoring the natural environment

The natural environment of Okinawa

® Okinawa Prefecture consists of 160 large and small islands. These islands include the Okinawa
Islands, Sakishima Islands, Daito Islands, and Senkaku Islands, which are located north, south, east,
and west, respectively. The subtropical oceanic climate brings much rain because the Black Stream
flows around them. The islands are divided into two patterns based on their geography: high islands
and low islands, whose altitudes are high and low, respectively. High islands consist of an old
geological layer, volcanic rocks, and many rivers, while low islands consist of Ryukyu limestone,
Shimajiri mudstone, limestone hills, underground caves, and plentiful groundwater.

® The rich environmental biodiversity is based on the subtropical oceanic climate, the pluvial climate,
and various geologies and geographies. These air, water, soil and groundwater environments are
deeply involved with the living environment.

Biodiversity in Okinawa

® The Ryukyu Chain, which includes islands in Okinawa
Prefecture, were once part of the Chinese mainland.
About 2 million years ago, the Ryukyu Chain gradually
appeared after separating from the Chinese mainland.
Terrestrial organisms in the Ryukyu Chain evolved
endemic species or subspecies as they adapted to the
islands’ unique environment.

Forest of Yanbaru

® Theislands’ environmental diversity is formed by their
complex geology and geography, as well as light and
wet diversities based on temperature differences
between islands and various environmental types:
forests, rivers, wetlands, tidal flats, and coral reefs.
Ecosystems, which consist of organisms in these
environments, evolved; these organisms interact with
each other and coexist. It is assumed that they
maintain rich biodiversity.

Mangrove forest

Tidal flat

Source: Okinawa Prefectural Government (2013)
Biodiversity Strategy of Okinawa
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2-1-1 Terrestrial environment

Current conditions

The mountains of the northern part of Okinawa Island
and the Yaeyama region (Ishigaki and Iriomote Islands,
etc.) are covered in extensive natural forests of broad-
leafed evergreens, primarily Itajii (Castanopsis
sieboldii) trees. On high islands, these forests are
found on erosional topography by rivers. These areas
are habitats for various endemic rare species,

including the Okinawa rail (Yanbaru region) and the
Crested serpent eagle (Ishigaki and Iriomote Islands).

The IUCN (International Union for Conservation of Nature) values the northern part of Okinawa Island
and Iriomote Island, as “the property is of high global value for the protection of many endemic and
globally threatened species and contains the most important and significant remaining natural
habitats for in situ conservation of the unique and rich biodiversity.” Okinawa Island and Iriomote
Island are registered as Natural World Heritage sites. To conserve such sites, four main goals have
been implemented: incorporating measures against illegal collection, roadkill, and alien species; and
sustainable tourism.

The ratio of agricultural land to the total area of Okinawa Prefecture is about 17%. Therefore, it is
necessary to implement environmental considerations regarding crop dusting, eutrophication due to
fertilization, and red soil erosion.

Parks, agricultural lands, and forests are important in urban areas because animals migrate through
these sites, and plants are connected with these sites. In addition, they are important as rest areas
where residents can interact with nature.

The Okinawa Prefectural Government established an ordinance to protect precious wild animals and
plants in Okinawa Prefecture and to take measures against alien species. Based on this ordinance,
precious wild animals and plants are designated as protected species. Also, alien species are
designated as species be prevented.

Examples of challenges

Conserving endemic and rare species and their habitats
Implementing measures against alien species and illegal collection and to restore natural environments

2-1-2 Coastal and marine environments

Current conditions

Coastal and marine environments consist of terrestrial areas,
sand, rock reefs, tidal flats, coral reefs, and open oceans, which
are connected with each other. Terrestrial areas are connected
to coastal areas by rivers. Coastal areas are connected to open
oceans by flux and reflux. Mangrove forests are covered in part
by muddy wetlands around river mouths. These forests have
characteristics of tropical and subtropical areas.

The Nansei Islands that include Okinawa Prefecture are
located around the continental shelf in the western part of the
Pacific Ocean. The East China Sea and the Pacific Ocean are o
expanses on the western and eastern sides of these islands, respectlvely The geographlc condltlons
provide environmental diversity in coastal and marine areas. They are characterized by the following
biomes: coral reefs, seagrass beds, tidal flats, and so on.

Coral reef environmental issues include coral bleaching, assumedly due to global warming, and
crown-of-thorns starfish feeding, which devastate many coral reefs. Furthermore, the following
artificial factors negatively impact coral reefs: red soil erosion and drainage water from terrestrial
areas as well as chemical substances from products used daily, e.g., sun creams.

Examples of challenges

Establishing new marine protection areas

Implementing surveys and measuring the negative anthropogenic influence on the marine
environment

10
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2-1-3 Green spaces, watersides, and landscapes, 2-1-4 Historical and cultural environments

Current conditions

In 2018, the Okinawa Prefectural Government formulated the Okinawa Regional Green Space Plan
(first edition, 2002), which has guidelines for improvement and conservation of broad green spaces
based on each municipal green space characteristic. The Okinawa Prefectural Government has
promoted greening and improving parks to achieve the long-term goal of having 20 m? park areas per
person.

In Okinawa Prefecture, since the Ryukyu Dynasty Period, a unique Okinawan culture has developed
through trading with China and southeast Asian countries. Okinawa’s traditional towns, traditional
landscapes, and historical constructions have gradually been lost. However, some historical
constructions remain. Shikina-en features Okinawa’s unique historical construction and garden.

Example of challenges

Recovering history and culture and developing towns that respect Okinawa’s history and landscapes

2-1-5 Tourism in harmony with natural environmental conservation

Current conditions

Okinawa Prefecture has attractive tourism resources, e.g., rich natural environments. In 2018, 10
million tourists visited Okinawa, indicating that tourism is the economy’s leading industry.

To promote sustainable tourism, environment-friendly tourism that utilizes Okinawa Prefecture’s rich
natural environment must be prioritized. Therefore, it is necessary to disperse and limit tourists based
upon newly defined parameters, because many tourists visit specific areas during specific times and
periods, suggesting that they have negative effects on natural environment and residents’ lives. The
definitions are established based on the carrying capacity in each area (region, isolated islands, etc.),
which satisfies supply and demand.

Examples of challenges

Dispersing and limiting tourists based upon the definitions, and establishing definitions that satisfy
supply and demand based on the carrying capacity of each region, or island

2-1-6 Red soil erosion

Current conditions

The amount of red soil erosion (from FY 1993 to FY 2021)

. 4 _ § 60.0
COSyStem_S and tourism 5 52.1 B FY1993 Before enforcement of ordinance
are negatively affected 2 55 o Fr2001
by the deteriorated water 2 o ‘
ua||ty and bottom § 400 38.2 32.1 M FY2011 Criterion fiscal year of the Basic Plan
q . _8 ’ 29.8 30.5 B FY2011 fiscal year of intermediate evaluation of the Basic Plan
sediment caused by red 2 -
SO” el’OSion intO rivers \‘-;/ 30.0 27_214 6 25. 522 6 FY2021 fiscal year of final evaluation of the Basic Plan
and oceans due to 3 20.0
£ 20.0 “U16.7
rainfall. s :
s 46 2.8 25 1.1
® The Okinawa Prefectural £ 10.0 o 05 0.8 47
Government established £ 2534 123 101 080707
the Okinawa Prefecture ¢ 0.0 : -
. . otal areas griculturel lauas evelopmen .O. military bases ers (rorest, ets.,
Prevention of Red Soil © Total Agriculturel laud Devel t U.S. military b Others (forest, ets.)
activity areas
Erosion Ordinance in Source: Okinawa Prefectural Government (2022) Final evaluation of the Red Soil Erosion Basic Plan

1994. Measures against red soil erosion have been implemented based on this ordinance. As a result,
the amount of red soil erosion is assumed to be 246 thousand t per year in FY 2021. This amount
decreased by 53% as compared to that in FY 1993, when the ordinance was not yet enforced. The
source is dominated by agricultural lands, which reached about 81%. Therefore, focal measures need
to be implemented rapidly.

Examples of challenges

Implementing measures against red soil erosion from agricultural lands
Implementing measures against red soil erosion from terrestrial lands with the exception of agricultural lands
Validating the effects of measures and middle-long term monitoring
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2-1-7 Restoration of natural environments

Current conditions

In Okinawa Prefecture, unique rich natural environments are being lost because of past human
activities that changed the geography, deteriorated water quality, eroded red soil, reduced rare
animals and plants, decreased coral reefs, and caused invasions by alien species.

The restoration of natural environments has been implemented in the six areas, e.g., Gesaji River
(Higashi Village), Sekisei coral reef lagoon (Yaeyama Islands), Kaichu-doro (Uruma City), and Karmiji
(Urasoe City).

Example of challenges

Sharing information between stakeholders for promotion by partnerships with various sectors:
governments, concerned organizations, and residents

2-2 Current conditions and challenges for achieving a safe and secure living environment
2-2-1 The atmospheric environment

Current conditions

The Okinawa Prefectural Government has established eight atmospheric pollution constant
monitoring stations that consist of seven general atmospheric monitoring stations and one
automobile emission monitoring station. Sulfur dioxide and nitrogen oxide, whose environmental
standards are set, have been monitored for 24 hours. Most substances met environmental standards.

Examples of challenges

Continuing to monitor and direct facilities and construction sites that emit causative substances of
atmospheric pollution

Implementing measures against vehicle emissions whose sources move and promoting the
introduction of next-generation vehicles

2-2-2 Water environment

Current conditions

The Okinawa Prefectural Government has monitored water quality in 26 rivers and 13 ocean areas to
understand public water. Water quality related to public health met the environmental standards at
all river and ocean sites in FY 2021.

The rate of achieving environmental standards (BOD and COD) regarding the living environment in
rivers and ocean areas has remained more than 80%, indicating that water quality has been fairly
good.

Okinawa has high and low islands. Water sources of high islands (e.g., Okinawa Island, Ishigaki Island)
are mainly dams and rivers. In order to understand each other, it is necessary to promote regional
revitalization by implementing Dam Festivals and Dam Tourism in water source areas.

Itis possible that the supply and demand for water will increase because the population has increased
more than that of Japan as a whole, and tourists have increased. Therefore, we must make efficient
use of limited water resources. The Okinawa Prefectural Government and municipal governments
have utilized rainwater for flushing toilets. In addition, sewage treatment water is utilized for flushing
toilets after treating that water. Some municipal governments support part of the costs for individuals’
tanks for holding rainwater.

Examples of challenges

Conserving water quality by regulating draining, supporting treatment of draining, improving sewers,
and promoting environmental awareness

Developing water resources by building dams, developing groundwater, and implementing
incorporated water resource measures and measures of drought
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2-2-3 Chemical substances

Current conditions

® Dioxin is unintentionally emitted through burning waste, which is believed to be linked with
carcinogenesis. The Okinawa Prefectural Government has monitored dioxin in the atmosphere, water,
and soil. The result of monitoring in FY 2021 indicated that dioxin levels met environmental standards
at all sites.

® The Ministry of the Environment set standards for registering pesticides to prevent hazards to
fisheries and to prevent water pollution when using agricultural chemicals, thus, reducing the negative
impact on the environment. In Okinawa Prefecture, we promote the appropriate use of agricultural
chemicals and fertilizer and implement integrated pest management (IPM).

Examples of challenges

® Understanding the conditions of chemical substance pollution and appropriately direct business
operators’ emissions

® F[Encouraging the appropriate use of agricultural chemicals

2-2-4 Noise, vibrations, low-frequency noise, and offensive odors

Current conditions

® The Okinawa Prefectural Government has monitored aircraft noise at five sites around Naha Airport.
Monitoring in FY 2021 indicated that aircraft noise met environmental standards at all five sites.
Automobile noise has been monitored in local areas where that noise has a negative impact. Then,
whether that noise meets the environmental standards in the local area is evaluated. Environmental
standards at residences were met 95.5% of the time from FY 2013 to 2021.

® To prevent vibrational damage, the regulated areas and standards are set in 21 municipalities based
on the Vibration Regulation Act.

® To prevent damage from low-frequency noise, measures against their sources are the best method.
These measures include establishing active sound-deadening devices, silencers, and soundproof
covers.

® To prevent damage from offensive odors, regulated areas and standards are set in 23 municipalities
based on the Offensive Odor Control Act.

Example of challenges

® Conserving residents’ living environments by setting and reviewing regulated areas based on the
Basic Act on the Environment

2-2-5 Soil and groundwater environments

Current conditions

® Regulation of soil pollution has been strengthened by implementing the revised Soil Contamination
Countermeasures Act in 2010. This Act designated the following areas: Area 0, which requires action,
and five areas that require notification before changing form or nature starting in FY 2021.

® |n low islands, which include isolated islands (e.g., Miyako Island), water resources are mainly
groundwater and spring water. Therefore, in Miyakojima City, measures limiting groundwater pollution
have been implemented based on Miyakojima City’s Ordinance of Groundwater Conservation.

® The Okinawa Prefectural Government and the government of Naha City have constantly monitored
groundwater (a general situation survey and a continuous monitoring survey) based on the Water
Pollution Prevention Act. A general situation survey has been conducted in all municipalities with a
six-year cycle rolling census method. In addition, a continuous monitoring survey has been conducted
at sites where hazardous substances were confirmed by the general situation survey. The results of
general situation surveys from FY 2012 showed that groundwater quality met environmental
standards at all sites. The results of continuous monitoring surveys showed that arsenic was over the
environmental standard at some sites. It is clear that the arsenic at many sites comes from nature.

Examples of challenges
® Surveying business operators on soil and strengthening the appropriate treatment of polluted soil

® |mplementing measures for mitigating groundwater pollution and thoroughly regulating underground
seepage of hazardous substances based on the Water Pollution Prevention Act
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Sk

Current conditions and challenges for building a material-cycle society in the
islands

3-1 Appropriate treatment and recycling of waste

Current conditions

The amount of general waste production, including business and domestic waste, tends to increase as
the population increases. Furthermore, the amount of industrial waste production has tended to
increase recently. In FY 2020, waste increased by 4% as compared to that in FY 2013. It is possible that
this increase was caused by increased manufacturing waste. The number of cases involving illegally
dumped waste decreased by FY 2013. However, since FY 2014, it has tended to increase again.

In Okinawa Prefecture, it is difficult to treat waste in other prefectures because Okinawa Prefecture
consists of many islands. Therefore, material-cycle is necessary whenever possible. The Okinawa
Prefectural Government promotes the three Rs (reduce, reuse, and recycle) to reduce the amount of
final disposal of waste and treat waste appropriately. Finally, the government promotes a sustainable
material-cycle society.

The recycling rates of general and industrial waste in Okinawa Prefecture in FY 2019 were 14.5% and
48.5%, respectively. The rate of recycling general waste in Okinawa Prefecture was lower than that in the
whole of country. However, industrial waste, with the exception of animal dung and urine, was higher, as
always.

3-2 Marine litter in coastal areas

Current conditions

Huge amounts of marine litter repeatedly drift offshore and ashore. The concern is that such marine
litter has significantly impacted life and the natural environment.

The marine litter survey conducted by the Okinawa Prefectural Government indicated that there is
more marine litter in depopulated regions (isolated islands and the northern part of Okinawa Island).

Marine litter is collected and processed by coastal managers, local governments, local residents, and
civilian organizations, such as nonprofit organizations. In isolated islands and some regions, there are
too few people to process the waste. In addition, there are insufficient waste treatment plants in
these islands and regions. Therefore, the treatment of marine litter is a big burden in these regions.

The burden of marine litter treatment in coastal areas in each region
(proportion of the amount of marine litter in a coastal area to the population)

) ‘*J’i:’,
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Source: Okinawa Prefectural Government (2018) Report on work promoting regional measures
against marine litter in Okinawa Prefecture in FY 201

Okinawa Prefectural Government (2019) Annual report of population migration in 2018, etc.

Examples of challenges

® Promoting the appropriate treatment of waste, e.g., incorporated treatment on isolated islands

® Strengthening partnerships with related departments regarding the collection and treatment of

marine litter in coastal areas, and strengthening information supplementation and sharing
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4. Current conditions and challenges for contributing to global environmental

conservation

4-1 Global warming and climate change
Current conditions

® The average annual temperature in Okinawa Prefecture has increased by 1.69°C per one hundred
years. Since 1931, the number of hot summer days in the Okinawa area has significantly increased
by about 5.6 days per 10 years. Also, there were few hot summer days before in the Okinawa area
because it is surrounded by open ocean.

® Carbon dioxide emissions in Okinawa Prefecture decreased from FY 2005 to 2013. However, it is
almost unchanged from FY 2013, which is the basic fiscal year.

Transition of the amount of greenhouse gas emission
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Source: Okinawa Prefectural Government (2022) Progress management report of the Second Okinawa
Implementation Plan for Global Warming Countermeasures (Okinawa Climate Change Adaptation Plan)

® The Okinawa Prefectural Government declared a climate emergency acknowledging the conditions of
climate change, sharing about the future crisis, and promoting necessary actions. The Okinawa
Prefectural Government has also promoted mitigation and adaptation measures based on Okinawa
Climate Change Adaptation Plan.

Examples of challenges

® Managing the progress of Okinawa Implementation Plan for Global Warming Countermeasures
® Promoting various climate change adaptation measures of multiple sectors

4-2 Actions toward achieving a carbon-neutral society
Current conditions

® \We are required to achieve low-carbon society as a step toward the future carbon-neutral society.
Steps for Implementing a low-carbon society include expanding clean energy, e.g., renewable energy;
promoting energy conservation; generating low-carbon electricity; increasing use of electric vehicles
for lower-carbon traffic; and expanding the carbon dioxide sink.

Conditions for introducing clean energy, i.e., renewable energy, etc.

® To achieve a carbon-neutral society, expanding the use of clean energy—renewable energy, solar, and
biomass energies—has been promoted.

® The ratio of renewable energy sources in Okinawa Prefecture gradually increased from 6.2% in FY
2016 to 11.1% in FY 2021. One of the reasons is the expansion of solar energy.

Promoting energy conservation

® The Okinawa Prefectural Government formulate the Okinawa Environmental Conservation Initiative
Plan (fourth period). Based on this plan, the Okinawa Prefectural Government has promoted office
works with environmental considerations through partnerships with all Okinawa governmental
facilities. As a result, greenhouse gas emissions were reduced by 12% from the criterion value.
However, the target value (21% reduction) was not achieved.
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Low-carbon electricity generation

® To generate low-carbon electricity in Okinawa Prefecture, renewable energy and LNG use has been
expanded. LNG generates relatively less carbon dioxide emissions. Recently, in accordance with the
expansion of LNG usage, the ratio of coal utilized has tends to decrease.

Low-carbon traffic fields

® |n Okinawa Prefecture, the number of vehicles owned has kept increasing, causing increased carbon
dioxide emissions in the traffic field. Therefore, the Okinawa Prefectural Government is promoting
the following examples of utilization of public traffic: launch of the IC ticket system “OKICA” and
expansion of buss lanes.

® [n addition, the Okinawa Prefectural Government has implemented traffic jam mitigation to reduce
carbon dioxide emissions. Furthermore, the Okinawa Prefectural Government has begun a project to
introduce electric vehicle (EV) sharing to promote adoption of next-generation vehicles.

Expansion of the carbon dioxide sink such as green zones

® Expanding the carbon dioxide sink is included in measures related to the forest sink, soil sink in
agricultural land, and green sink in urban areas. In Okinawa Prefecture, the amount of soil sink in
agricultural land and green sink in urban areas change little. Therefore, it is important to promote
measures focused on these sinks.

Examples of challenges
® Promoting the introduction of next generation energy, such as hydrogen and ammonium

® Promoting a shift to next-generation vehicles such as EVs and hybrid vehicle, and reducing
electricity’s carbon dioxide emission coefficient

4-3 Marine plastic litter

Current conditions

® Marine plastic litter has become an issue worldwide. It is predicted that the total weight of marine
plastic litter will be greater than that of fish by 2050.

® In Okinawa Prefecture, marine litter in coastal areas mostly come from abroad. Therefore,
partnerships with countries such as China have been built to share information regarding litter
reduction with each other. On the other hand, the origins of litter in the central and southern parts of
Okinawa Island are mostly domestic. Therefore, it is necessary to raise public awareness about
reducing litter.

® Marine plastic litter that is left for the long-term changes into small debris (microplastics), as they
are broken down by waves and ultraviolet light. Microplastics, including hazardous substances, are
introduced to the human body. In addition, it is feared that microplastics have negatively impacted
the ecosystem.

Example of challenges
® Promoting the three Rs of plastic products

4-4 Other global environmental issues

Current conditions

® The ozone layer absorbs most of the hazardous element (UV-B) of sunlight, meaning that it protects
human life. The Okinawa Prefectural Government has collected Freon to prevent the ozone layer from
being depleted.

® Acid rain is ordinarily defined as rain with a pH of less than 5.6 due to the atmospheric oxidation of

sulfur and nitrogen oxides. The Okinawa Prefectural Government has monitored pH and
concentrations of ion components in precipitation since 1986.

Examples of challenges
® Appropriately filling Freon when using it, and promoting its appropriate collection when it is discarded

® Understanding the effects of precipitation by monitoring and analyzing its pH and ion
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5.

Current conditions and challenges for building a society with a sustainable

economy in harmony with the environment

5-1 Expansion of environmental businesses

Current conditions

Environmental businesses play an important role in achieving a sustainable society. Recently, the
market size of such businesses has expanded. This industry has attracted attention as a promising
field of economic growth.

The Okinawa Prefectural Government conducted a questionnaire survey on business operators’
environmental activities in 2021. As an example of the results, when these operators are asked, “What
do you do to improve the environment around your company,” 30% of operators describe material-
cycle activities, including operators treating waste, who answered, “developing recyclable products.”

When business operators implement environmental conservation activities, they especially face
additional costs in work, time, and money. In promoting business operators’ aggressive actions in
environmental conservation, it is necessary to build a society in which businesses operators receive
something in return for their costs.

5-2 Promotion of environmentally conscious business operations

Current conditions

Organizations and companies are encouraged to Logo “RE100”

build environmental management systems, such

as |1SO. Companies use such management

systems to achieve their environmental

objectives. Japan’s Ministry of the Environment o

diffuses RE100, which is an international initiative GLIMATE GROUP G‘CDP
of corporations committing to secure 100% of

their electricity throughout their entire operations from renewable energy sources. The Okinawa
Prefectural Government produces a system of registering to partner to achieve SDGs.

The results of the questionnaire survey of business operators showed that each operator tends to
implement conservation as influenced by other operators. For example, about 70% of makers
implement the appropriate management of emitted gas and drainage water from the factory and
workplace, and the inhibition of pollution substances.

If a business project is predicted to have a big impact on the environment, the project must be subject
to an environmental impact assessment. Based on this assessment, environmental conservation
measures must be considered and implemented. This process has contributed to certain levels of
reduction and avoidance of environmental impacts.

5-3 Estimation of the economic value of the natural environment

Current conditions

It is socially required that natural environmental values are included in a policy evaluation and a new
government-management method. Therefore, it becomes necessary to evaluate the economic value
of the natural environment. Various evaluation methods have been developed as follows: replacing
ecosystem services with other things having market value for estimation and hearing the amount
people can pay for the environment.

There is an example of estimation of the economic value of coral reef in Okinawa Prefecture. The
economic value of the coral reef environment is included in the following values: direct-use value,
e.g., tourism and fishing; indirect use value, e.g., natural breakwater as a function of coastal
protection; and the existence value, e.g., conserved biodiversity.

Examples of challenges

Promoting tourism that utilizes the natural environment and supporting tourism
Promoting an environmental impact assessment system
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6. Current conditions and challenges for participating in environmental conservation

activities and inheritance by environmental education

Current conditions

® In Okinawa Prefecture, an environmental fair and nationwide cleaning have been implemented to
promote voluntary environmental conservation. The total number of participants in visiting lectures,
nature watching, and other programs helped achieve the objective values in 2018, indicating that the
circle of environmental activities is expanding. On the other hand, when the Okinawa Prefectural
Government conducted a questionnaire survey of residents’ environmental activities in 2021, the ratio
of residents involved in environmental conservation decreased somewhat relative to past
guestionnaire survey results. The ratio of business operators involved also decreased somewhat.
However, it is possible that residents and business operators avoided these activities due to SARS-
Co-V-2. It is necessary to continue promoting conservation activities to residents and business
operators through events such as environmental fairs.

® The Okinawa Prefectural Government formulated the Okinawa Environmental Education Programs
(School Education edition) and the Okinawa Environmental Education Programs (Social Education
edition). Then, the government has disseminated these programs for promoting residents’ awareness
of familiar environmental issues, developing their knowledge, and taking action.

® In addition, to increase momentum, the National Okinawa Museum of Natural History has been invited
to Okinawa Prefecture to hold symposiums and give briefings to stakeholders. This museum will play
a role as a hub for research and human resource development, which will support natural history
science in all of East Asia and Southeast Asia.

Example of challenges

® Building a system so many residents can participate and disseminate and utilize Okinawa
Environmental Education Programs

7. Current conditions and challenges for building networks to connect regions

environmentally

Current conditions

® The Okinawa Prefectural Government has built environmental conservation networks, e.g., coral reef
conservation, to increase opportunities to contact, conserve, and utilize local culture and nature.

® For efficiently and sustainably conserving coral reefs, it is important to take action in partnership with
various stakeholders in a conference. The Okinawa Prefectural Government supported the
establishment of conferences in Onna Village and Kumejima Town, which were selected as model
regions. It is important that processes of implementations and outcomes in model regions are publicly
announced and applied to other regions.

® For sharing information about measures of marine litter in coastal areas, the Okinawa Clean Coast
Network (OCCN) has been established and managed from 2002 by the Okinawa Prefectural
Government, the Ministry of the Environment, the Okinawa General Bureau, and the 11th Regional
Coast Guard Headquarters. This network consists of governments, various corporations, voluntary
organizations, marine leisure organizations, and individual people: responsibilities are divided. By
utilizing local networks, information has been unified, and an information-sharing system has been
built.

® The national government has selected local governments as SDGs Future Cities if local governments
offer excellent ideas related to SDGs implementation. SDGs Future Cities of Okinawa Prefecture and
municipal governments have built system for various stakeholders to implement toward building
sustainable cities in cooperation with each other.

Examples of challenges
® Supporting activities of civil groups in local areas with building partnerships with municipalities

® Promoting the mainstreaming and dissemination of SDGs by publicly announcing various
conservation activities in Okinawa Prefecture
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8.

Current conditions and challenges for enhancing scientific knowledge and
utilizing science technologies

Current conditions

World-wide ICT (Information and Communication Technology) develops networks and utilization of
the 1oT (Internet of Things). Furthermore, these things are formulated into a system by utilizing
cyberspace, although they worked individually before; these things gradually become autonomic and
automatic. The Okinawa Prefectural Government needs to continue promoting the utilization of new
digital technologies for reducing carbon dioxide emissions and the amount of paper used. Digital
technologies promote online application procedures and develop tourist contents.

Technology is needed to solve various
environmental Challenges. Therefore, it is Mapsofdegreef)fpriorityfor?mplemen?ingconservationtfzrgets
(10 terrestria taxonomic groups, 7 marine taxonomic groups, All taxonomic groups)
important to develop and utilize environmental
technologies. The Okinawa Prefectural
Government has utilized the results of a big
data analysis of biodiversity for administrative
work brought about by the partnership
between the government and academia. We
have created Guidelines for the Conservation
and Sustainable Use of Biodiversity in Okinawa
for conserving and sustainably using
biodiversity. These guidelines set the direction
of conservation, after the latest distributions of
wild animals and plants and the relationship
between organism and human are verified. To
achieve this objective, we have built a system  Source: Okinawa Prefectural Government (2020) Guidelines for
in which we can freely see the scientific data the Conservation and Sustainable Use of Biodiversity in
and analysis results. This system has Okinawa, Okinawa Island edition
environmental records in each local area. These records have a degree of priority for implementing
conservation, which is calculated based on the biodiversity big data. They also have natural
environment and social environment data. This degree of priority for implementing conservation can
be utilized for considering where a protection area needs to be expanded or where a new protection
area should be established. Therefore, this is an exemplary case because we can promote a regional
strategy based on the scientific evidence.

Example: vascular plant

= .0 co_n;ewmanp,m

low  medium  high
CAZ: degree of priority based on rarity ABF: degree of priority based on species diversity

Examples of challenges

Expanding the public information of the comprehensive geographic information system

Updating and utilizing the Guidelines for the Conservation and Sustainable Use of Biodiversity in
Okinawa

Current conditions and challenges regarding environmental issues of the U.S.

military bases

Outline of U.S. military issues in Okinawa Prefecture

In Japan, about 70% of the entire area used Composition rate of areas exclusively used by the U.S. military

exclusively by U.S. is concentrated in Others

Okinawa Prefecture. This has inhibited Tokyo ' 2maguchi g gog

Okinawa’s growth and development, e.g., 5.0% 3.3%

planning city development, improving traffic Kanagawa

systems, and procuring sites for industry. 56%

Incidents and accidents involving U.S. military

persons have caused residents considerable . . Okinawa
Ly . Aomori | m

fear. In addition, there are growing concerns 9.0% 70.3%

about aircraft noise, water quality, soil
pollution, and the natural environment in
training areas.

Source: Ministry of Defense (2021) U.S. Military Facilities and
Areas (leased facility) in Each Prefecture in Japan
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9-1 Water quality issues of the U.S. military bases

Current conditions

For preventing the environmental pollution that comes from U.S. military facilities and areas, the
Okinawa Prefectural Government has conducted regular surveys on the quality of public water areas
and groundwater at 16 sites around Camps Schwab, Hansen, Lester, and Foster and Marine Corps
Air Station (MCAS) Futenma. The survey results in 2022 showed that at all sites, water quality met
standards of health as applied to environmental standards.

Many sudden accidents happened on bases before, for example, the outflow of oil to rivers and the
ocean. In addition, surveys could not be conducted on these accidents due to controlled access to
bases. Therefore, it is concerning that such accidents impact life, natural environments, and water
quality.

In recent years, highly dense organofluorine compounds, such as PFOS and PFOA, have been
detected from rivers and groundwater around Kadena Air Base and MCAS Futenma. These
substances cannot be internationally and generally produced, used, exported, or imported, in
accordance with the Stockholm Convention on Leakage of foam fire extinguishing agent containing
Persistent Organic Pollutants (POPs). The PFOS and PFOA at MCAS Futenma (April 2020)
Okinawa Prefectural Government has conducted : : 3
this survey around Camp Hansen and others, as
well as these air bases. The results in summer of
2022 showed that organofluorine compounds in
the groundwater, spring water, and surface stream
water at 32 of 46 sites were over tentative indicator
values (50 ng/L) set by the Ministry of the
Environment. As such, it is concerning that
residents use the spring water, although the spring
water has long been used by residents. Therefore,
the Okinawa Prefectural Government has
continually opened the survey results about water
quality, including PFOS and PFOA, on Okinawa
Prefectural Government’s HP, etc.

Source: Okinawa Times

9-2 Soil pollution issues on U.S. military bases and areas returned by the U.S. military
9-3 Environmental surveys for the smooth utilization of areas returned by the U.S. military

Current conditions

In Okinawa Prefecture, soil-polluting accidents have often originated from U.S. military bases, to the
concern of residents living around the bases and the natural environment. Accidents have involved
the presence of sludge and toxic substances in dirty water treatment tanks, abandoned toxic waste
oil, and buried drums.

The Okinawa Prefectural Government formulated Guidelines of Environmental Survey in U.S. Military
in Okinawa Prefecture. The environmental record at each base was made based on the environmental
information before being returned, which is necessary before considering measures against
environmental pollution. This environmental record is the basic information needed to promote the
smooth utilization of returned areas with environmental considerations in returned and planned areas.
Natural environments of the bases are not sufficiently surveyed because the bases have controlled
access where only U.S. military personnel are permitted. Understanding the natural environments of
the bases is necessary before they are retuned so as to conserve the environment afterward. The
guidelines show that it is necessary to extract and digest the important information regarding the
natural environment, which is limited to the environment possibly influenced, based on the plans and
surveys before being returned.

Environmental problems must be resolved before the base areas are returned, based on the Act on
Special Measures Concerning Promotion of Effective and Appropriate Use of the Lands in Okinawa
Prefecture Previously Provided for Use by Stationed Forces. Surveyed substances include hazardous
substances that cannot be used based on national laws. U.S. military bases are not generally covered
by national laws, and there are special chemical substances used and special methods of use. The
guidelines about responding to groundwater and soil pollution show that the geographical history is
surveyed by literature. Samples in base areas are collected and analyzed, and then the risk of the
groundwater and soil pollution is evaluated.
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9-4 Noise issues related to U.S. military bases

Current conditions

Kadena Air Base and MCAS Futenma are located next to densely populated residential areas. Aircraft
noise has damaged broad areas when aircraft depart and arrive. This damage is extremely great at
both air bases, because aircraft fly at night, and military aircraft are louder than civilian aircraft.
Aircraft noise monitoring by the Okinawa Prefectural Government and municipal governments shows
that eight stations around Kadena Air Base and three stations around MCAS Futenma had noise
levels above environmental standards in 2021.

9-5 Radiation issues of U.S. military bases
9-6 Natural environment issues of U.S. military bases

Current conditions

The Okinawa Prefectural Government has surveyed environmental radiation, the effect of radioactive
fallout due to underground nuclear testing, and nuclear vessels making port calls. These results have
shown no abnormalities until now.

Over half of the Northern Training Area in Okinawa Island has been returned. However, in the returned
areas, waste from the U.S military has often been found. Therefore, the following challenges remain:
a survey on waste and the rapid removal of any waste found.

In the Henoko marine area which is located on the east side of Okinawa Island, the Futenma
replacement facility has been constructed according to plan. The seagrass bed spreads to the Henoko
marine area, and it is highly possible that the seagrass is a dugong feeding site. The dugong is both
a natural national monument and an internationally protected animal. In addition, more than 5,300
animal and plant species, including 262 threatened species, inhabit the planned construction site.
Therefore, it is concerning that these animals and plants are impacted, while noise and water
pollution impacts residents.

In the training area of Camp Hansen, wildfires due to many live-fire drills have negative effects on
the natural environment. For example, huge amounts of red soil were eroded from the mountains,
flowed into Kin Bay, and then were estimated to impact the coral reef.

9-7 Waste issues of U.S. military bases and areas returned by the U.S. military

Current conditions

There are no waste-treatment plants in U.S. military bases in Okinawa Prefecture. Waste from U.S.
military bases is removed from bases and treated. Therefore, the Okinawa Prefectural Government
needs to continue requiring the complete reduction and sorting of waste.

In returned areas, much buried waste has been found. Many drums were found in a soccer field in
Okinawa City, which was in the Kadena Air Base area. The company name of the U.S chemical maker
was printed on these drums. Specified hazardous substances were detected in the soil in quantities
above environmental standards. Therefore, this waste and polluted soil were treated; after digging,
the hole was filled with the cleaned soil.

Also, in returned areas in the Northern Training Area, much waste, including blank shots, coming from
the U.S. military has been found. In 2020, a radioactive substance (cobalt 60) was detected in metric
parts around the returned area (helipad area). Therefore, the Okinawa Prefectural Government has
required that the national government survey waste in the returned areas in the Northern Training
Area. If waste is found, the national government reports it to the Okinawa Prefectural Government
and related municipal governments and removes and treats the waste rapidly.

Examples of challenges

Requiring access to U.S. military bases for surveys on drainage in the facility and the soil
Sufficient surveying of waste in returned areas and removing any waste found
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