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THE KOBE-AWAJlI DECLARATION mm—

During November 19 through November 22, 2001, more than 1,100 delegates from 41 countries convened
in the city of Kobe and on Awaiji Island, Japan, to participate in the 5" International Conference on the
Environmental Management of Enclosed Coastal Seas, EMECS 2001. In doing so, we returned to the
beautiful shores where the concept of EMECS was born. We returned to this place enriched with
knowledge gained by four previous EMECS conferences around the world but with our eyes and hopes
on the future.

The theme of EMECS 2001 is, Toward Coastal Zone Management that Ensures Coexistence between People and
Nature in the 21" Century. Our perspective is that mankind is an integral part of the coastal environment.
That environment has molded our civilizations, our cultural heritage, and our way of life just as we
have altered its landscape, plied its waters, and harvested its resources. We are not intruders, we are
active participants in the ecology of the world's estuaries, bays, and inland seas. As they benefit from
our efforts to restore and protect them, so will our economies prosper and our cultures endure.

We know that coastal seas have long been threatened by water-based activities: waste pollution from
dumping and commerce, oil pollution from drilling and transport, island creation by landfill, and over-
harvesting of fisheries. We now understand that the byproducts of our activities on coastal watersheds
also flow with rivers to the sea: sediments and nutrients from productive agricultural lands and watershed
deforestation; oil and toxins from the impervious surfaces of roads and rooftops; direct and indirect
atmospheric deposition of chemicals from automobiles and power plants. From an ecosystem perspective,
harmful algal blooms, oxygen-free dead zones, loss of sea grasses, declining harvests of commercially
valuable fish and shellfish, and loss of biodiversity all reflect fundamental changes in food chains and
ecosystem function. Our coastal societies and their resource-dependent economies are inheriting the
results.

We applaud the advances nations are making in upgrading waste treatment, controlling the release of
toxic chemicals by industry, regulating ship discharges and dumping into coastal waters, and reducing
nutrient loads from the watersheds of our enclosed coastal seas. Yet, we are concerned that our lost
sea grasses have not returned, oxygen-free dead zones are increasing each summer, and many of our
coastal fisheries are declining. We need to recognize that we have not restored the habitats that are
necessary to sustain our irreplaceable natural resources. We need more scientific understanding of the
relationship between habitat loss and water quality degradation, and we need to adopt new pollution
control measures and goals based on that understanding rather than on shorted-sighted beliefs as to
what is achievable, convenient, and affordable.

The watersheds of enclosed coastal seas contribute pollutants from both point and non-point sources.
Nations that adopt pollution control efforts correctly address point sources firstt sewage and industrial
waste outfalls, ocean dumping, and ship discharges. As these sources are better controlled through
more effective management and technological advances the challenging problem of non-point pollution
becomes increasingly significant. To the extent that any of these sources are accepted as unavoidable
byproducts of our civilization, coexistence between people and nature is threatened on our enclosed
coastal seas.  Ecosystem services such as clean water, abundant resources, and environmental beauty
must be recognized as fundamental to vitality of our coastal economies. We must accept the challenge
to do better in preserving these vital services.




Coexistence between people and nature requires coexistence between people: between individuals, between
communities, between local jurisdictions, and between nations regardless of their state of development
and their location on the globe. Coexistence is based on trust, on the sharing of information, and,
fundamentally, on education. It should not be based on gender; it should not be based on state of
economic development. More than ever, advances in scientific understanding need to be communicated
clearly and effectively to policy makers and to an increasingly engaged community of concerned citizens
and non-governmental organizations. The technologies we apply must be the technologies of peace.

The ecosystems that are enclosed coastal seas know no political boundaries. Ultimately, we need to
recognize that we as individuals are significant sources of pollution through both our businesses and our
daily lives. Industry, non-governmental organizations, citizens, decision-makers, and scientists are all
partners, working together for ensured coexistence between people and nature on our enclosed coastal

seas.

We, the participants of the 5" International Conference for Environmental Management of Enclosed
Coastal Seas, endorse the following principles as policy guidelines for achieving coexistence between people
and nature in the 21" Century:

1.A comprehensive ecosystem perspective is essential, recognizing that watersheds, waters, living resources, economic
returns, and the cultural well-being of humankind are each integral components of the systems that are our

enclosed coastal seas.

2_Pollution from both point and non-point sources must be reduced and controlled.

3.Sustainable management of living resources and preservation of biodiversity requires preservation and restoration

of habitat necessary to support them.

4.Communication, trust, and the sharing of information are vital among people, communities, local jurisdictions,

and nations in a true global partnership.

5.Environmental education must be undertaken to promote a new ethic incorporating a region’s cultural heritage;
at the same time, it can improve learning in a region’s schools through incorporation into existing and new

curricula.

6.Each individual person must be recognized as part of the problem past and present, and each individual person

must be recruited as part of the solution for the future.

We close the Kobe-Awaji Declaration with a reaffirmation of the spirit of cooperation that makes EMECS
even more important to us. EMECS is people. It is people working together. And it is people working
together around the world that will ultimately save our threatened enclosed coastal seas. From this
point of view, we shall promote this spirit in a future EMECS Conference.

All Participants in EMECS 2001
November 22, 2001
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Bays, inland seas, estuaries and coastal seas with
a high level of land enclosure because of their natural
abundance and scenic beauty, have always served
as homes for fishing, industrial activity, marine
transport and recreation. These areas support the
comfortable everyday existence of their coastal residents
and have nurtured a varied and unique range of
culture. Enclosed coastal sea regions are ,however,
characterized by poor seawater flow, leaving them
susceptible to environmental pollution and thus requiring
special consideration of their environmental
conservation.

The International Conference on the Environmental
Management of Enclosed Coastal Seasl] EMECS Conferencel]
was established with the obligation of ensuring the
wonders of the world's enclosed coastal seas, a
collective human property, be preserved for generations
to come. An international collection of researchers,
government and industry representatives, NGOs and
private citizens met in 1990 in Kobe marking the
1st EMECS Conference. In the ensuing ten years,
the Conference has been staged internationally on a
further three occasions and continues to contribute
to the overall success of the original goal.

Regardless of the efforts of the Conference and its
supporters, the majority of the world's enclosed
coastal sea regions are today facing a worsening
habitat with declines in variety and pure number of
species and a reduction in the catch of fish. The
continued degradation of the enclosed coastal sea
environment, it is feared, will have a dramatic effect
on the earth's environment as a whole.

In line with increased public awareness of the
environment, first steps have been made toward
changing public thinking on environmental protection.
Centered on environmental pollution measures such
as water quality improvements and toxic waste
management, and extending to the conservation of
variety of species, the restoration and maintenance
of healthy water circulation and the protection of
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opportunities to experience abundant nature, a wide
range of environmental conservation measures have
been targeted.

With recognition and awareness established, the
5th International Conference on the Environmental
Management of Enclosed Coastal Seas returns to Kobe
to start the 21st century. Examining the past activity
of EMECS and the 20th century issues left unresolved,
international researchers, government and industry
leaders, NGO's and private citizens will exchange
opinion on the following issues currently confronting
the world's enclosed coastal seas.

0 10 Environmental Restoration of Enclosed Coastal
Seas

020 Joint Participation of Scientists, Government
and Industry Leaders, Private Citizens and NGOs

030 New Activities through the Use of Information
Technology

040 Governance of Land and Seas

050 Environmental Education of the Future Leaders
of the 21st Century - Our Children

Based on the formation of a new network, a
partnership overcoming regional, age and organizational
boundaries and considering the geographical, natural
and socioeconomic factors associated with each of the
world's enclosed coastal sea regions, we embark on
an environmental restoration and creation project -
a united, widespread preservation movement linking
man and nature.

Toward this goal, the 5th EMECS Conference
represents "A New Starting Point" - an opportunity
for defining distinct policy for the new century toward
the activation of the environmental preservation of
the world's enclosed coastal seas.
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Theme
Toward Coastal Zone Management that Ensures
Coexistence between People and Nature in the
21st Century

Dates
November 190 Mon{ - 220 Thu(, 2001

Venues
November 19-21, 2001
Portpia Hotel(] Kobel]
November 22, 2001
Awaji Yumebutai International Conference Center
O Awaji Islandd

Languages
English and Japanese[]with simultaneous interpretation(]

Organizers
Ministry of the Environment/Hyogo Prefecture/
City of Kobe/International Center for the Environmental
Management of Enclosed Coastal Seas[] International
EMECS Center[

Executive body
EMECS 2001 Executive Committee

Co-Organizers
Japan Environment Corporation/Japan Foundation
/Japan International Cooperation Agency/Nippon
Foundation/Hyogo Prefecture Fisheries Foundation
/ A°ON Group Environment Foundation/Kobe
Convention and Visitors Association/Governors and
Mayors' Conference on the Environmental Protection
of the Seto Inland Sea/Association for the
Environmental Conservation of the Seto Inland Sea
/Asia-Pacific Network for Global Change Research
/Japanese Society of Environmental Education/
Foundation of River and Watershed Environment
Management/Tsutomu Nakauchi Foundation/Hyogo
Prefecture Environmental Advancement Association
/Hyogo Environmental Creation Center Public
Corporation
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Sponsors

United Nations Environment Programme DTIE
International Environmental Technology Center
0O UNEPVOrganisation for Economic Cooperation
and Development[J OECD[¥United Nations Center
for Regional Development/United Nations University
/Ministry of Foreign Affairs/Ministry of Education,
Culture, Sports, Science and Technology/Fisheries
Agency/Ministry of Economy, Trade and Industry
/Ministry of Land, Infrastructure and Transport/
National Governors' Association/National Association of
Chaiman of Prefecture Assemblies/Japan Association
of City Mayors/National Association of Chairpersons
of City Councils/Japan Association of Town and
Village/National Association of Chairmen of Town
and Village Assemblies/Japan Conference for the
Environmental Management of Enclosed Coastal
Seas/Japan Federation of Economic Organizations/
Kansai Economic Federation/Kobe Chamber of
Commerce and Industry/Osaka Bay Area Development
Organization/Japanese Society of Fisheries Oceanography
/Research Institute for the Seto Inland Sea/Japan
Society of Civil Engineers/Japanese Association for
Coastal Zone Studies/Japanese Society of Fisheries
Science/City Planning Institute of Japan/Japan
Society on Water Environment/Remote Sensing
Society of Japan/Organization to Promote Amenities at
Seas and Beach Public Service Cooperation/Coastal
Development Institute of Technology/Research Institute
for Ocean Economics/Maritime Disaster Prevention
Center/Japan Marine Science and Technology Center
/Japan Marine Surveyors Association/Northwest
Pacific Region Environmental Cooperation Center/
Japan Dredging and Reclamation Engineering
Association/Japan Ocean Industries Association/
Waterfront Vitalization and Environment Research
Center/International Lake Environment Committee
Foundation/Japan National Park Association/Ship
and Ocean Foundation/National Association of Sea
Coast/National Federation of Fisheries Co-operative
Association/Global Environment Centre Foundation
/lInstitute for Global Environmental Strategies/
International Association of Earth Environment and
Global Citizen/Japan Marine Recreation Association
/Japan Weather Association/Marino Forum 21
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m Introduction

"The coexistence between human beings and nature
is, at the same time, the coexistence of human beings
with one another. There are no boundary lines when
it comes to the preservation of enclosed coastal seas.
It spans both physical conditions and differences in
historical development, and the people living in those
regions take the leading role in coastal management.
Industry, NGOs and private citizens must join hands
and work together in a partnership to help achieve
coexistence with nature." The 5th International
Conference on the Environmental Management of
Enclosed Coastal Seas0 EMECS 20010 opened on
Kobe's Port Island on November 19, 2001. In attendance
were more than 2,000 researchers, government
officials and NGO representatives from 41 nations
around the world.

The aims of the conference were to verify problems
that could not be resolved in the 20th century, to
restore and create the environments of enclosed
coastal seas in the new century, and to provide an
opportunity to call for participation and cooperation
on the part of scientists, government officials, industry
representatives, private citizens and NGOs, as well
as specific measures for environmental management
activities in enclosed coastal seas around the world
in the new century, including international joint action
networks and environmental education. On the final
day of the conference, November 22, the venue was
changed to Awaji Yumebutai on the island of Awaji,
and the Kobe - Awaji Declaration was adopted, a
fitting message and the first on this topic in the
21st century, calling for local regions, communities
and private citizens to play a leading role in the
environmental management of enclosed coastal seas.
With the adoption of the Declaration, the four-day
conference came to a close.

m Opening Ceremony,
Address[] November 1901
On the afternoon of November 19, the opening

Keynote Address, Special

ceremony was held at the Portopia Hotel in Kobe's
Chuo Ward, with the His Imperial Highness Prince
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Akishino and Her Imperial Highness Princess Akishino
in attendance.

The conference officially opened with words of
welcome from Jiro Kondo, chairman of the EMECS
2001 Executive Committee. Then, representing the
conference sponsors, Environment Minister Yoriko
Kawaguchi gave a welcoming address that said, in
part, that the ocean is the source of life and has
provided us with many bounties, and that it was her
hope that the conference would provide a new message
on the subject of global environmental preservation.

Following on from this, His Imperial Highness Prince
Akishino addressed the delegates, saying that enclosed
coastal seas have provided people with riches but
that reports of worsening conditions have been received
from various parts of the world. The Prince also said
that he hoped the achievements of the conference
would serve as a guide for future efforts to deal with
marine environmental problems.

Next, congratulatory messages from Foreign Ministry
Makiko Tanaka and Dr. Klaus Topfer, executive
Director of the United Nations Environment Programme,
were read to the delegates.

Following the opening ceremony, the keynote
address was given by Ms. Joke Waller-Hunter,
Director, OECD Environment Directorate. While citing
specific examples, she said that the sustainable use
of natural resources must be correctly evaluated in
addition to economic aspects. She also said that the
issues that EMECS is working on were linked to
worldwide problems, and that it was important to
learn from past experience.

After the keynote address, there were special
presentations from noted architect and the University
of Tokyo Professor Tadao Ando, who gave a
presentation entitled, "From Environmental Protection
to Environmental Management and Restoration," and
Mr. Toshitami Kaihara, former Governor of Hyogo
Prefecture and currently President of the Hyogo
Research Institute for Regional Policy.

m Asian Forum[J November 200

The Asian Forum, which was held to consider
environmental problems in enclosed coastal seas in
Asia, was planned, organized and sponsored by the
Asia-Pacific Network for Global Change Research
O APNI, an international organization with a center

10
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in Kobe, the Institute for Global Environmental
Strategies[] IGES[] Kansai Research Center, and the
International EMECS Center.

The presentations and discussions dealt with the
present situation of, and future prospects for, coastal
zones in Asia and the direction of policy, including
the environmental impact of municipal redevelopment
in Guangzhou, China; coastal zone ecosystems in
Southeast Asia; and ocean pollution in the Gulf of
Thailand. A panel discussion made up of the speakers
was also held on the topic of "toward the achievement
of a comprehensive assessment of Asian coastal zones,"
and it was proposed that an overall evaluation of all
coastal zones in Asia be conducted as soon as possible.

® NGO Forum[J November 200

An NGO Forum was held, creating the first opportunity
for NGO-related parties to gather together at an
EMECS conference. The theme of the forum was
"the future of the partnership between governments,
researchers and NGOs working to preserve coastal
zones: a consideration through the activities of NGOs
working to preserve the Seto Inland Sea and other
seas throughout the world."

The forum featured reports from organizations working
to preserve and restore tidal flats in Japan and case
studies of citizen's activities, as well as reports on
overseas NGO activities relating to coastal zone
environmental management in Korea and Thailand.
These presentations were followed by a discussion
with the participation of the delegates present. An
NGO Declaration noting, among other matters, that
active participation of NGOs is indispensable for the
environmental management of enclosed coastal seas
was adopted.

m SessionsJ November 20 - 2101

From November 20 through 21, sessions on five
themes were held, in addition to an Ariake Sea Session,
a special session on oil spillsC"Environmental Impact
and Restoration"] and a poster session.

[J Theme 10 "Roles of Monitoring and Environmental
Information on Coastal Areas"O

Among the matters pointed out in this session
were the need to accurately translate the scientific
data that has been obtained and present it to people
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in an easy-to-understand form, and the need to
create an organization, based on publicly released
information, that enables many people to participate
in an interactive discussion on environmental issues.
(] Theme 200 "Recognition of the Interaction between
Land and Sea"d

In this session, various problems pertaining to
Chesapeake Bay, Tokyo Bay and the Seto Inland
Sea were presented, in addition to problems faced
by numerous countries bordering the Baltic Sea and
the Black Sea. Specific discussions focused on the
view that problems faced by enclosed coastal seas
are not limited to economic matters but develop into
international political problems, and the need for a
comprehensive systematic approach.

(] Theme 30 "Strategies for Environmental Restoration
and Creation Aimed at Urban Renewal - Systems,
Technology, Culture, and Nature"O

This session featured presentations on case studies
of environmental restoration and renewal. Among
the matters pointed out in the session was the view
that environmental renewal itself is not a goal but,
when necessary, a means that should be used with
the utmost care, and the importance of exchanging
various types of information concerning excellent
practical efforts, in order to create the strategic
framework for the establishment of environmental
restoration plans and the development of individual
environmental restoration technologies.

[0 Theme 40"Environmental Management of Coastal
Areas and Environmental Education and Practical
Activities"d

Among the presentations in this session was one
that divided the environment into three categories —
nature, society and spirit — and stated that the goal
for people nurtured by environmental problems was
not "people who are trained to resolve global
environmental problems" but "people who are rich in
spirit," in order to nurture people who do not destroy
but rather have consideration for the environment.
(] Theme 50 "Participation in and Collaboration on
the Environmental Management of Coastal Seas:
Approaches for Governance"[]

This session featured an effort to link history and
culture with the natural ecosystem, as well as a
discussion of the role of NGOs and comprehensive
governance and the need for cooperation among
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international organizations.
O Ariake Sea Session

The Ariake Sea Session was held as an evening
session on November 20. This session featured
discussion on many fronts, including a presentation
on the topography of the Ariake Sea and the poor
laver harvest that has become a major societal problem,
and the results of two environmental monitoring
assessments.

O Session on Oil Spills: Environmental Impact and
Restoration

At the Session on Oil Spills: Environmental Impact
and Restoration held on November 21, presentations
and discussion on the environmental impact of, and
restoration from, oil spills was conducted, based on
the lessons learned from the oil spill in the Sea of
Japan involving the Russian tanker Nakhodka.

The keynote address dealt with how to evaluate
costs from a technical perspective when polluters
make restitution. Presentations included environmental
impact and restitution using the oil spill from the
Nakhodka as a case study. The general discussion
featured a panel discussion and a debate regarding
the importance of long-term monitoring.

O Poster Session

From November 20 through November 21, a poster
session was held, featuring approximately 180
presentations of research reports using posters, with
extraordinarily high attendance by the conference
delegates. At the hall, posters were exhibited showing
visually the status of environmental pollution and the
stages leading up to this state, and there were
enthusiastic questions and answers and discussion
between presenters and delegates. The Best Poster
Awards were selected by a committee of working
group members and was based partly on votes cast
by delegates.

At the closing ceremony for the conference, held
at Awaji Yumebutai on the island of Awaji, some
of the presentations were awarded the Premier and
Second Grand Prix for Best Poster, the Best Effort
Award, and the Encouragement Award. The awards
were presented by Dr. Jiro Kondo, chairman of the
EMECS 2001 Executive Committee.

m Seto Inland Sea Sessionld November 2200
The theme of the Seto Inland Sea session was
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"Environmental management, restoration, and creation
of a revived Seto Inland Sea for the 21st Century -
What did, and did not, occur within the Seto Inland
Sea, and directions for the future." Held using a
roundtable format and with the Seto Inland Sea as
a venue, the session provided the opportunity for
researchers, NGOs, government officials and industry
representatives to report on what has and has not
been done in the Seto Inland Sea, and what should
be done in the future, from their individual perspectives,
while receiving comments from ordinary delegates in
a free exchange of ideas. Through an exchange of
information regarding efforts in Chesapeake Bay,
policies for the Seto Inland Sea in the 21st century
were verified and proposed. In addition, this was
the first symposium in which representatives from
the government, NGOs and various other sectors
came together to discuss the environmental management
of the Seto Inland Sea, and the need to hold such
discussion forums on a regular basis in order to
discuss the desirable status of the Seto Inland Sea in
the future and decide on a realistic plan of action to
make this a reality was confirmed.

m Conference Summary[] November 22[]

At the Conference Summary, a keynote address
entitled ,"EMECS Accomplishments and Its Prospects
for the 21st Century" was given. Subsequently, the
achievements of each of the regular and special
sessions were reported by the rapporteur for each
session, and a conference summary panel discussion
was held featuring the coordinators for each of the
regular and special sessions as panelists. The discussion
verified and proposed, from a variety of perspectives,
the issues and achievements identified during the
conference and, based on these issues and achievements,
the direction for future EMECS activities.

To bring the conference summary to a conclusion,
the Kobe - Awaji Declaration prepared by the
Declaration Draft Committee was reported by the
committee chairman and a discussion of its content
by all delegates was held. As a result, after some
amendments, the proposal to request that the final
draft be adopted at the closing ceremony was made
and approved.

14

gooobooooooooooobobooooooooo
goooboooooooooooboboooooooo
gbooobbooboooomooobooooboooobooo
gooobooooooooooobooooogooo
gooooboooooooooobobooboooooooo
goooooooooooooobooboboooooooo
gooooboobooooooooboboboooooooo
goooboboooooooooboboooogo2
gooobooooooooooboboooooooo
goobobooooNcoOODoooooboboo
gooboboooooooooobboooooooo
gooooooooooooooboooooooo
gooooooooooooobbbooooooon
goooboooooooooooboboooooooo
gooobooooooooooboboboooooooo

0000000102200

gobooobboobomoboobooooooo
gooboboooo0o2i0goooooooogoon
goboooboobooboobooboobooooo
goooooooooooooboboooooooo
goooooooooooooboboooooooo
gooobooooooooooobooooooon
goobobbobooooooo2zbbooooogooon
gooooooooooooooboboboooogoooo
gogd

gbooboooooobmobooooobobon
gooooobobobobooooobobomag
goboobobooobooobooooboobboobog
gboboooboooboooboooobobboobod
gbogobooboooboooboobboobad



m Closing Ceremony[] November 2201

At the Closing Ceremony, Dr. Nobuo Kumamoto,
Chairman of the Executive Committee's Steering
Committee summed up the status and achievements
of the sessions and emphasized the importance of citizen
involvement in activities, saying that many important
proposals for what to do next had been made, and
that the employment of the knowledge and abilities
of citizens was indispensable for preserving the environment.

Next, Dr. Wayne Bell, chairman of the working
group that drafted the Kobe - Awaji Declaration,
introduced the significance of the final draft of the
Declaration, and the Declaration was adopted by the
delegates.

Professor Osamu Matsuda, the chairman of the
working group charged with selecting the winners
of the Best Poster awards, gave an overall evaluation
and announced the various recipients and presented
the awards.

Professor Piamsak Menasveta of Chulalongkorn
University, representing the Thai Forestry Minister,
gave words of welcome regarding the decision to
hold the 6th EMECS conference in 2003 in Thailand,
and expressed his hope that many delegates would attend.

The closing address for the conference was given
by Toshizo Ido, governor of Japan's Hyogo Prefecture.
He expressed his hopes for great achievements at
the 6th EMECS Conference, based on the significance
of the declaration that had been adopted. Finally,
Yoichi Kaya, vice-chairman of the Executive
Committee, declared the conference officially ended.

m Side Programs[] November 18 - 190

As Side Programs for EMECS 2001, on November
18 and November 19, at the Kobe International
Exhibition Hall, an Environmental Restoration Expo
and an Environmental Education Fair were held.
The events during these two days were attended by
a total of 2,600 persons including junior high school
students.

O Environmental Restoration Expo

The Environmental Restoration Expo featured
exhibits on a variety of state-of-the-art technologies
being employed in coastal zones by industry, local
governments, research institutions and other entities
toward urban renewal and the restoration and creation
of coastal zone environments in the 21st century.
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The state-of-the-art case studies included the following:

O Technologies for the creation of new water spaces

Oincluding "greening" of coastal zones and scaled
revetments[]

0 An ongoing "ecotourism" project employing new
water spaces

[ Technologies to enhance revetment creation(] including
permeable breakwaters and gently sloping rubble
mound seawalls[]

0 Land reclamation technologies for shallow sea
areas[including the building of artificial tidal
flats and artificial beaches[]

0 Technologies ford saltwater(] marsh reclamation
Oincluding the construction of artificial lagoons(

0 Technologies for creating unique habitats to
restore crab populations on concrete embankments

00 Technologies to improve water quality including
wastewater management, water purification and
water treatment(]

The expo afforded the opportunity for participants to
join together to consider and exchange ideas these issues.
0 Environmental Education Fair

The Environmental Education Fair reflected the
themes of EMECS 2001 and was held with the
objective of passing on beautiful coastal zones to our
children. The Fair was held with the objective of
providing the opportunity to discuss the
direction for a new coastal zone environmental
education and environmental preservation activities in
the 21st century, and to provide linkage with concrete
action in school and continuing education.

The Fair featured environmental education materials
from UNESCO that are used overseas and typical
environmental education materials that are used in
various parts of Japan, reports of actual-practice
activities to survey current landscapes with an eye
to the environment and conduct environmental mapping,
survey reports and efforts to protect the ecosystems
of finless black porpoises and horseshoe crabs that
are regional environmental symbols, exhibitions of
oil spills and various actual coastal trash and the like,
and exhibits designed to enable attendees to experience
the wonder and importance of nature. The Fair served
to deepen knowledge and understanding of the
relationship between man and then environment that
is important for a consideration of environmental
restoration and creation.
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Highnesses, Governor, Excellencies, Ladies and
Gentlemen, dear friends from far and near.

It is an honor and a privilege for me to have been
given this unique opportunity to address this
Conference | want to express my deep gratitude to
the organizers for the remarkable job they have done
in preparing for this meeting, and for the warmth
and generosity with which we have been welcomed
here.

Excellencies,

Bays, inland seas, estuaries coastal seas with a
high level of land enclosure because of their natural
abundance and scenic beauty, have always served
as homes for fishing, industrial activity, marine
transport and recreation. These areas support the
comfortable everyday existence of their coastal
residents and have nurtured a varied and unique
range of culture. Enclosed coastal sea regions are
however characterized by poor seawater flow, leaving
them susceptible to environmental pollution and thus
requiring special consideration of their environmental
conservation.

In line with increased public awareness of the
environment, first steps have been made toward
changing public thinking on environmental protection.
Centered on environmental pollution measures such
as water quality improvements and toxic waste
management, and extending to the conservation of
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variety of species, therestoration and maintenance of
healthy water circulation and the protection of
opportunities to experience abundant nature, a wide
range of environmental conservation measures have
been targeted.

Simply put, there can be no global environmental
sustainability without water sustainability .

Water is an indicator of sustainability. Its quality
and availability indicates the level of social development
within a community. It is an indicator of poverty.
It indicates social tensions and it is also a proven
indicator of the quality of the environment.

Everyday 25,000 people die as a result of poor
water quality. 3.8 million children die each year from
preventable water-borne diseases, many arising from
the pollution of coastal waters and in particular enclosed
seas.

A future of more people, more mouths to feed,
uncertain environmental conditions and unmet development
expectations, notwithstanding technological advances,
should make us pause.

The explosive and continuing growth of urban
areas have created some profound challenges for the
sustainable management of these settlements and
their hinterlands. Cities are expanding into fragile
ecosystems. Especially dangerous is the public health
hazard of contaminated water supplies or other
sources of pathogen transmission resulting from
inadequately treated sewage. Greater efforts are
needed to resolve issues related to land-based sources
of pollution, non-point source runoff from agricultural
and urban areas, protection of enclosed seas, groundwater
reserves, water pricing, the impact of development
projects on ecosystems and competing demands for
water among different social sectors.

Excellencies,

A society that can put a man on the moon is a
society with scientific and technological means to
avert a water crisis. What is needed is collective
political will and the leadership to act innovatively
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and decisively to protect and conserve our lakes.

One prerequisite of sustainable development is that
current practices should not undercut future living
standards. In other words, present economic systems
should maintain or improve the resource and
environmental base, so that future generations all
around the world will be able to live equally or better.
Today's technologies are labor saving.

We need technologies which are resource conserving,
water conserving and energy conserving.

Excellencies,

UNEP's knowledge of the linkages between water
resources and a complex web of social, economic,
environmental factors and its experience in brokering
important international environmental agreements give
it the necessary edge. This will enable us to assist
governments in reviewing and refining international
legally-binding agreements on water pollution prevention
and management.

Ladies and Gentlemen,

Successful conservation of the enclosed seas greatly
depends on the proper management of land based
sources of pollution, It is very important to involve
all of those concerned with the management of such
activities and in the process of making and implementing
decisions. In a global context, the transfer of
knowledge and experience from one society to another,
and from countries with experience and expertise to
those with less, is an important aspect of management
of the enclosed seas. For that purpose, developed
countries should augment their commitment to support
those developing countries tackling water problems
on their own.

The 21st century is said to be the century of the
environment. In the very first year of the new
millennium, this conference will be a unique opportunity
to exchange views on many issues about enclosed
seas, and water management, which are unresolved
legacies of the 20th century. | hope that this
conference will be a chance to create and strengthen
partnerships among people working on the protection
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of the enclosed seas issues of local as well as global
significance, including climate change: that this
conference will be a chance to strengthen partnerships
among those people working on environmental problems
internationally and inter-regionally; and that it can
be the threshold for formulating a framework of the
new century by scrutinizing the lifestyles of people
in developed countries in the 20th century.

Through to the work of UNEP International
Environmental Technology Centre based here in
Japan, a significant impact upon the issues facing
the sustainable management of the aquatic environment
has been made, but more is needed. It is time to
act!

Thank you.
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VALUING ECOSYSTEMS
- A KEY PREREQUISITE
FOR THE SUSTAINABLE MANAGEMENT
OF NATURAL RESOURCES

JOKE WALLER-HUNTER AND DAN BILLER”

Introduction

Managing coastal zones involves managing biodiversity
in these areas. Biodiversity is a clear example of
the "global commons”, as actions taken in one region
or country affect others beyond their geographical
limits. Species and ecosystems do not often recognise
international boundaries, but even when they do,
their link with the well being of the planet precludes
local decisions from having only local impacts. Biodiversity
is one of the Earth's most valuable assets and its
loss diminishes the welfare of both present and
future generations. Yet, biodiversity and ecosystems
are under serious threat. For example, the worldwide
loss of tropical rainforest caused by human intervention
is around 15 million hectares per year. Since the
1970s, an area almost equal to one and a half
times the size of Japan has been deforested in the
Brazilian Amazon rainforest. If recent rates of
tropical forest loss continue over the next 25 years,
it is calculated that the number of species in forests
would be reduced by four to eight percent.?

Unfortunately, aquatic ecosystems are faring no
better. As indicated by Figure 1, humans increased

their alteration of waterways for navigation alone
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by almost 250 000 per cent in a period of 300 years.

This at least in part explains the sharp decline in
freshwater biodiversity, with an estimated 20% of

the world's freshwater fish extinct, threatened or

goobobooooodzoubiooboooooooon
gooooooooooooooboboooooooo
gooooooo

endangered.
Figure 1. Changes in Waterways for Navigation
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Source: World Resources Institute website.

Marine ecosystems are also under threat. At
several locations of renowned coral reef sites in
Kenya, Tanzania, the Maldives and Palau over 90
% of the hard corals have died. As Figure 2 shows,
over-exploitation through over-fishing and destructive
fishing practices and coastal zone development are
major threats, with each affecting about one-third
of all reefs.

Figure 2.
40%

30%
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10%

Marine
Areas

Coastal
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Source: World Resources Institute website.

OECD countries have over time significantly altered
their ecosystems, and are not exempt from current
environmental degradation. While previous key causes
of biodiversity loss such as population pressure are

0% !
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currently low, pollution and over-exploitation remain
serious threats. For example, as Table 1 indicates,
fish stocks relevant to OECD countries are under
threat, and it is estimated that the world's harvest
will increasingly depend on aquaculture.

EMECS2001
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Table 1. Depletion of fish stocks

Sub-regional fish stocks relevant to OECD countries

Overfished

Fully fished

NE, NW, SE &
Central Atlantic
NE, SW & East Central
Pacific

Mediterranean & Black Sea

World fish harvestsO MTO

Overfished 1997 2020
Capture harvest 94 80-115
Aquaculture 23 54-85

Source: OECD[ 2001 cld

As indicated by Table 2, the severity of environmental
problems jeopardises this planet's capacity to provide
society with different ecosystem "goods and services".

When compared with outputs and quality of twenty
to thirty years ago, current conditions in coastal,
forest and freshwater ecosystems are fair but showing
a downward trend. In some cases, like the coastal
ecosystem's ability to provide shoreline protection or
freshwater ecosystem to provide biodiversity,
conditions are poor and getting worse. This prompted
the OECD to issue a warning on biodiversity in the
recently published OECD Environmental Outlook( 20010
for which immediate action is needed. The OECD
Environmental Strategy for the First Decade of the 2I*
Century, adopted by OECD Environment Ministers
and endorsed by the OECD Council at Ministerial

Level in May 2001, responded to that call for action.
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Table 2. Selected Ecosystems and their Biological Provision Capacity
Goods and Services ECOSYSTEMS
COASTAL FOREST FRESHWATER
Food/Fibreld
Production 3 \ 4 4 T L
Water Quality 3 T L 3 2

Water Quantity N/A N/A

Biodiversity 3

S

araray
arav

Shoreline Protection 2

S

N/A N/A N/A N/A

Note:

Conditions: 1=Bad 5=Excellent N/A=Not assessed

Changing capacity: ——a =Decreasing * % =Mixed

Source: World Resources Institute et. alll 200001

Valuing Biodiversity and Ecosystem Benefits
Threats to Marine and Coastal Zones

As mentioned, marine environments and coastal
zones are severely threatened by urban encroachments,
pollution of estuarine and coastal waters such as sewage,
coastal resource exploitation, and hazards exacerbated
by land use changes such as flooding and erosion leading
to sedimentation. Except in border areas, these are
generally local problems, which to some extent can
be dealt with locally or nationally, depending on
specific country jurisdiction over natural resources.?

Yet, threats to coastal zones stem from international
issues as well. Sea level rise associated to climate
change puts island nations, urban settlements and
coastal areas at severe risk. According to the
Intergovernmental Panel on Climate Changed IPCC[],
a rise of about 0.5 metres by 2050 and 1 metre by
2100 can be expected. If it materialises, one can
expect changes in coastal ecosystems with habitat
and species loss, salinisation of coastal water bodies
and inundation of coastal plains and coastal urban
areas. Currently, problems related to transnational
pollution of the marine environment, effects of
international trade such as degradation caused by
enhanced port facilities and invasive species, and tourism
that is "loving our nature to death" are equally pressing.

Not all alterations of ecosystems are by definition
detrimental or unjustified. They may even be necessary
to achieve sustainable development. Yet, managing
them in a way that would allow sustainable use and
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conservation of natural resources is fundamental.
Policies have to take into account the fact that
biodiversity degradation in general and ecosystem loss
in particular are related to the failure of markets to
properly value environmental services and regulate
their use. While some may enjoy benefits of over-
exploitation, many are left bearing the costs today
and in the future.

As indicated by the OECD Environmental Strategy for
the First Decade of the 21" Century 20010 adopted
by Environment Ministers, the key challenges to protect
biodiversity are to:

A. Maintain, restore and enhance the diversity of
landscapes, ecosystems, species and genetic
material .

B. Significantly reduce threats to ecosystems and
their species from habitat loss and fragmentation,
changes in land use patterns, pollution, introduction
of invasive species, and overexploitation or extinction
of wild species, etc.

Understanding the notion of value, and ensuring
that is targeted and adequately accounts for these
costs and benefits, is thus crucial if sustainable
management of natural resources is to be achieved.
Throughout the last three decades, a number of
methods have been developed to estimate the values
described in the next section. Previously an academic
exercise, the importance of valuation is increasingly
being recognised in governments and international
forums as well. For example, the Convention on
Biological Diversityd CBDL, through the Conference
of the Parties COPL, acknowledges that "economic
valuation of biodiversity and biological resources is
an important tool for well-targeted and calibrated
economic incentive measures”, and encourages the
Parties to "take into account economic, social, cultural,
and ethical valuation in the development of relevant
incentive measures".* The OECD highlighted the
importance of revealing the economic value of biodiversity
in its Environmental Outlook(] 2001, and OECD Environm-
ent Ministers made it a pillar of the institution's for
further work through the Environmental Strategy.

Understanding Value

A number of values can be associated with ecosystems
and the total economic value of ecosystems can be
broken down into use values and non-use values.®

37

EMECS2001

gooboobboooooobobbooooooboobbog
gooooooboooooooooboboooooooo
goooooooooooooobooboboooooooo
gbobooobooooooboobooobboooboog
gbooobobooooooboooboobboooboog
gbobooobooooobooobbobbooboog
oo

googoobobobbooo2100o0ooo1000
gooeCDOO0OOonooooOoooboooooon
gooooooooooooooboboooooooo
goooooo
. o0o0bbooooooogooobooooogooo
goooooooogooono
. o0bobboooooooooboboooooooo
gooooooooooooooboboooooo
gooooooboooooooobobooboood
goooobooooooooobobobood

gbobooooooboooboobboooboobo
gbooobboooboooboooboobboobod
gooobooooooooobboboooogooDaso
gbbgoboobooooooooobboobad
gooooooooooooobobobooooogooo
gooooooooooooooboooooooo
goooooooooooooobboboooooooo
goboobobooooooboobooooboooobomo
gooooboooooooooooboboooooooo
gooooboooooooooooboooooogo
gbooooboooooobooboobbooooboog
gbobooboooooooboobboobboooboog
goboobooobooobooooboobboobog
OECDUUOECD20010 DO OOnoooooobon
gbbogbbooboooboooooobboobad
goboboooobooecbbbobooonnnoecbd
goooooobooooooooboobooboooo

ooooooo
oooooobooboooooooobooobooo

goooboooooooooooboooooooo

goooboooooooooooon

I I o B




Oooooo

EMECS2001

Use values include:

1kDirect use value: Outputs and services that can be
consumed directly. For coral reefs, examples include
captive fisheries, mining of reefs and ornamentals.
These correspond to extractive uses. Non-extractive
uses include tourism, recreation, research, education
and aesthetic values.

idndirect use value: Functional benefits that are
indirectly enjoyed. For coral reefs, examples include
biological support to species and other ecosystems
Oe.g. turtles, sea birds, fisheries, etc.[], physical
protection against wave erosion maintaining coastlines
and navigation, and global life-support such as
carbon storage.

1XOption and quasi option value: Benefits related to
future direct and indirect value, often linked to
avoiding irreversible losses. For coral reefs, future
benefits can be derived from species, habitats and
reef biodiversity in general.

Non-use values generally encompass:

1Bequest value: The value of leaving use and non-
use values to future generations. Examples from
coral reefs are similar to option and quasi-option
values, yet they should also include the traditional
way of life and cultures.

1bEXxistence value: The value from knowledge of
continued existence, for example, due to a moral
conviction. In coral reefs, this can be derived from
the knowledge of the conservation of charismatic,
endangered or threatened species and ecosystems,
even if the one who values them may never encounter
or use these assets in any way during his or her
life.

Table 3 illustrates the different values for a specific
ecosystem, a mangrove ecosystem. There is a wide
range of functions associated with a mangrove and
each function has some economic value.
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Table 3: Economic value of a mangrove resource

Use values

Non-use values

Direct value

Timber, fuelwood, charcoal
Fisheries

Forest products: food, medicine,
wildlife etc

Agricultural resources
Water supply

Water transport

Genetic resources

Tourism and recreation
Human habitat

Information

Indirect value

Shoreline, riverbank stabilisation
Groundwater recharge/discharge
Flood and flow control
Waste storage and recycling
Biodiversity maintenance
Provision of migration habitat
Nursery/breeding grounds for fish
Nutrient retention

Coral reef maintenance and protection
Prevention of saline water intrusion

Option value

Future direct and indirect values

Cultural, aesthetic
Spiritual, religious
Global existence value

Source: Pearce in OECD 2001 b[

Valuation methods and their limitations

Economic valuation methods can be broadly divided

into four categories:

1Cost-Benefit Analysisd CBALO CBA is the most

common method of project and policy appraisal. It
is a way of assessing gains(] benefits] versus losses
O costst in human well being. It should be noted
that these gains and losses are not defined solely
in terms of financial flows, differentiating the
economic analysis from a merely financial one.
Nonetheless, CBA itself has many drawbacks,
particularly when used in environmental issues.
For example, it is important to consider the time
period and discount rate when evaluating a given
project. Yet, standard net present valuell NPV
formulation used in CBA notoriously penalises the
future in favour of the present. A nuclear power
plant, for instance, may generate benefits while
producing energy in its few decades of useful life,
but the costs associated with nuclear energy last
over hundreds of thousands of years through the
long lasting effects of radioactive waste. Undertaking
a simple exercise of NPV is even more telling. If
we discount present world gross national product
over 200 hundred years at 5% per annum(J slightly
above the current US interest ratel], it is worth
the price of a good apartment in New York City
Oa few hundred thousand dollarsfl. At 10%, close
to the interest rate prevalent in the 1980s, the
world's gross national product over the same period
would be equivalent to a used car in New York
City.” Equally important when considering biodiversity
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is the fact that certain benefits or costs are very
difficult to measure through standard techniques.
For example, existence values or values of biodiversity
lost may be important components of total costs or
benefits, but since they are often related to non-
marketed goods and services, they require special
techniques.®

While CBA remains the policy makers' tool of choice,
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its deficiencies prompted the design of other valuation 00000000 ooooooooooooooon

techniques, including: gdoooooouoouoogooog

1Revealed Preference Techniques: These methods 00000 OJ Revealed Preference Techniques[T]

attempt to separate out the amount people pay for
given ecosystem products or services from the
total bundle of goods and services they may be
purchasing. For example, people may be willing
to pay more to have a view of a beautiful bay or
of a national park full of wild species. Studying
housing markets with comparable characteristics
excluding and including the view may reveal through
price differentials the value that people place in
the view itself. This technique is known as hedonic
pricing. Similarly, through the travel cost method
one could value an environmental asset associated
with a recreational activity as in the case of a
marine park popular for scuba diving. The travel
cost method allows researchers to inversely correlate
travel costs and number of trips with and without
a potential environmental improvement. For
example, one could assess the value of treating
sewage by comparing an individual's willingness to
pay for increased scuba diving trips before and after
an improvement in water quality.

11Stated Preference Techniques: These methods rely

on surveys to directly assess people's preferences;
that is, they solicit value measures by asking
individuals hypothetical questions. Contingent
valuation methodD CVMU is one of the most widely
used stated preference techniques as it enables
researchers to measure values that are not related
to a direct use of the environmental asset. CVM
surveys ask individuals about values they place on
an environmental change. Typical questions would
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include: "Would you be willing to pay $X to improve
the quality of coastal waters to comply with swimming
standards? How much per year would you be willing
to pay to preserve the grey whales?'. Alternatively,
the researcher can assess losses associated with
the environment by asking an individual's willingness
to accept compensation. Yet, since the willingness
to accept compensation is not limited by a notion
of income, this approach may vyield significantly
different results than willingness to pay.

Since concepts related to biodiversity and ecosystems
are often not easily understood, a direct question
suggesting a trade-off between money and biodiversity
improvement may not be clear to the people surveyed.
Conjoint Analysis, a technique normally used by
researchers in marketing and psychology, offers an
alternative to CVM by asking respondents to choose
between one bundle of environmental characteristics
Oat a given tax burden and another bundle of
environmental characteristics at a different tax burden.
It should be noted that the trade-off between
money and say biodiversity improvement can still
be statistically derived as with CVM, but in the
case of conjoint analysis respondents are presented
with a type of choice with which they are more
familiar.

1Benefit Transfer: While not an economic valuation
method per se, benefit transfer applies a data set
developed for a specific use in an alternative
situation. Typically, benefit transfers have been
used to assess direct extractive values in different
locations, for these have close market components
and provide an order of magnitude. Increasingly
though, benefit transfers have been applied to non-
market values as well, due to the cost associated
with the other techniques, similarities between
study and policy sites, similarities in issues being
addressed, and the adequacy of the original study.
As with all valuation techniques, benefit transfers
are controversial since economies, ecosystems,
cultural and ethical values are never the same
across regions and peoples. Yet, it is also worth
quoting Keynes, a famous economist, who in his
wisdom said: "l rather be vaguely right, than
precisely wrong".
The methods discussed are based on economics

and may facilitate the introduction of non-marketed

41

EMECS2001

gobooboooooboomooboobo
goooooboboboooooooobobobobooo
goooooooobooooooooobobobooo
gboboooooooooboobboobobooobo
gboboooooooooboobbooboboobo
gobooobooooooboobboboboobo
gboboooboooboooboobbooboboobo
uboboooboouooooboobboooboobd
ooooo
gboboooboooboooboobobooboobo
gboboooboobooobooobooobboobod

goobobobbooooouoooobobooooayd

gooobooooobooooobooobooo

O Conjoint AnalysiscD 00000 O0OO0O0O0OOOOO

goooboobooboooboooevMOooooo
gooooboooooooooobobobooooooo
goooboboooooooooobobooooooo

gobooobbooobbooobbooboboooc

vMOooooooboooooobooboboobog
gbobooboboooooobooobooobbooooboog
gboooboboooooobooooobboooboog
goooboobooooboon

0000 Benefit Transfert D 000000000
000000000 0000oooooooooon
O000o0o0o0oo0ooooooooooooooon
O000o00oo0oo0oooodoogoogo
O000o0o0o0oDo0oooooooooogooogo
0O00o00ooU0ooOogooOodooooogo
0000000 Order of MagnitudeO OO OO0
OO0O0o0OO0oo0ooOogooogoooooogo
gOoOoopoOooo0ooOoOogooogoooooooo
goOoooOoooOoooOoooOoooooooDgo
ooOoooOoooOoooOooooooooooDoo
000000000 o00o0oooooooooooon
000000000 o00o0oooooooooooon
0000000oDo0oooooooooooooo
O00000o0oo0ooooooooooooooon
000000 1 would rather be vaguely right,
than precisely wrong” 000000000000

gobobbooooobobboooooooboboboooo

goobobooboocecBAlDODODODbOobOOO

I I o B




Oooooo

EMECS2001

goods and services in CBA. As illustration, Figure
3 relates the total economic value with some economic
valuation methods. The discussion is not intended to
cover all economic valuation methods.
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Figure 3 Total economic value and economic valuation methods

Total Economic Value

Use value Non-Use value
Direct Indirect ) .
(Extractive) (Non-Extractive) (\)/ptllon E)%Stle nce B\?qluest
Use Value Use Value ajue alue alue
Change in output of Cost-based approaches Contingent valuation Contingent Contingent

marketable goods
Cost-based approaches
Hed onic prices

Contingent valuation

Change in output of
marketable goods

Hed onic prices

valuation

valuation

Contingent valuation
Travel cost

Source: John A. Dixon and Stefano Pagiola in OECDO 2001b0]

Economic valuation methods are by no means the
only techniques available to researchers and policy
makers. While these methods attempt to somehow
mimic demand functions and incorporate individual
preferences, some may argue that the importance of
ecosystem and biodiversity conservation transcends
the whims of individual choices. In that case, policy
makers would have to rely on methods that depend
solely on experts or try to combine expert analysis
with some kind of economic valuation. As with
economic valuation methods, these are far from
perfect but include®
118ubjective Scoring Methods or "Delphi Technique™

"Expert" opinion is invited to score and rank projects

on the basis of state criteria. While it allows wider

and more subjective criteria to influence decisions,
the method can be somewhat arbitrary.

1dmpact Evaluation: It is used to make an ex-post
assessment of the effects of an intervention on the
environment. Naturally, the fact that it is generally
ex-post precludes decision-makers from making
changes in the project itself. Nonetheless, it allows
for corrections of distribution impacts on different
target groups and to a certain extent on biodiversity
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as well.

1Multi-Criteria AnalysisC0 MCAO As with the Delphi
technique, this method allows for the use of more
than one criterion to judge performance. MCA
generally involves some economic parameters along
with some expert opinions on policy-making
decisions. It is widely used in ecosystem and
biodiversity priority decision making.

Examples of Valuation

A number of valuation examples applied to marine
issues and coastal zone ecosystems exist in the literature.
Typically, they address losses with significant social
consequences. Table 4 summarises valuation results
undertaken for a mangrove in Thailand. It is worth
noting that in this case indirect use values, specifically
coastal protection, are found to be a major part of

the total.
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Table 4. Economic value of mangrove functions - Surat Thani, Thailand

Type of economic value

Net return per rai, US$

As % of total returns

Local use value 169 23
Indirect use value:
Off-shore fishery 13 2
Coastal protection 498 67
Carbon sequestration” 68 9
Total 748 100
Source: Sathirathai, 1998.

Note: 6.25 rai = 1 hectare.

A CBA model undertaken to assess the impacts of
blast fishing in Indonesia, showed that this practice
resulted in a net loss to society after 20 years of
between US$ 33,900 per km? and US$ 306,800 per
km? of coral reef, according to its potential value for
The key
quantifiable costs were loss of the coastal protection

tourism and coastal protection.

function, forgone benefits of tourism, and forgone
benefits of non-destructive fisheries. For areas of high
potential value, the economic costs to society were
four times higher than the total net private benefits
from blast fishing. For the country as a whole, it
was estimated that the cost of non-enforcing existing
blast fishing regulations over the last decades amounted
to US$ 3.8 billion.%°

Coastal zones are often linked to recreational use
and tourism. As such, tourism revenues are often

used to assess non-extractive direct use values.

43

oooooboboboooooooobooboooo
goobobocBADODOODOODOobDObDOobDOoO
goobooooooooooobz2ooooooon
00000000000 US$33,9000 US$306,80000
goooooooooooooboboboooooooon
gooooooooooooooboboooooooo
goobooboooooobbooooooboboooo
goooobooooooooooboooooooo
goooooooooooooobobbooooooo
gooooobooooooooboobobooooooo
000000000 0O0O0OOoOoouss3sdon
ooooooooooog

goooobooooooooooooboobooo
goooboobooooooooobobobooogoooo
goooboooooooooobobobooooogooon

I I o B




Oooooo

EMECS2001

Attempting to establish links between coastal zone
development and tourism has been widely done for
OECD and lower income countries. For example, at
the end of the 1980s, tourism contributed over US
$47 billion to the economies of France, Spain, Portugal,
Italy and Turkey. While not all tourist revenues
were directed to the Mediterranean coastline, one
can infer that a large proportion was captured by it
from the development that this coastline
witnessed.™ It should also be mentioned that this
development has not necessarily been in the most
sustainable manner, which in turn may lead to future
losses in tourism and other activities. Similarly, tourism
brings around US$ 255 million/year to Ecuador and
together with petroleum it is an important component
of the country's balance of payment. Most of this
revenue comes from the interest in a single marine
park - the Galapagos Island.*?

Environmental conservation programs can also
benefit from thorough economic analysis. For example,
in April 1999 the Jamaican government created its
largest conservation area, the Portland Blight Protected
Areall PBPAD. The PBPA covers a land area of
about 520 km?, including wetlands, forests and marine
ecosystems, but to manage this large area sustainably,
investments and recurrent expenditures are urgently
needed. It was estimated that in net present value
ONPVO terms over 25 years at a 10 % discount rate,
the incremental costs of PBPA management are around
US$ 19.2 million while the incremental benefits are
between US $ 41 million and US $ 53 million depending
on the tourism scenario chosen. The estimation even
includes some non-use values and show that the
expenditures to manage the area are more than
justified on economic grounds.t

Indirect values related to coastal zone management
and marine environments have also been estimated.
They generally focus on potential losses to property
and other assets and activities based on replacement
costs and productivity changes should the natural
protection no longer be available. For example, the
replacement costs based on construction costs of
concrete breakwaters to replace 22,000 km? of reef
protection in the Philippines were estimated to be
US $ 22 billion. Using productivity change method
based on land values at risk or vulnerable to coastal
erosion along foreshore and supposing a highly
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speculative assumption of the absence of reefs, the
NPV for coastal protection of the Montego Bay Coral
Reefs was estimated to be US $ 65 million in
1996.%

Option and existence values for species, marine
habitats, and coastal zones have also been the focus
of the existing literature on the valuation of marine
ecosystems. For example, it has been estimated
through contingent valuation that the willingness-to-
pay for conserving the Gray Whale, a highly charismatic
species, is between US $ 16 and US $ 18 per
household per year. CVM also indicated back in 1987
that non-usersO visitors were excludedd of the Great
Barrier Reef in Australia are willing-to-pay AUS $
4 per visit to ensure that the habitat is maintained
at the current level. New Jersey beaches were
estimated to have a willingness-to-pay value for users
of US $ 15.1 / year while non-users were willing-to-
pay US $ 9.26 / year. Recently, the national willingness-
to-pay for the protection of a coastal natural area in
Portugal was assessed for the first time. The mean
willingness-to-pay ranged from US $ 40 to US $ 51
for a once-for-all-payment. The non-use values of
the Montego Bay Coral Reefs and Cura a0
Coral Reefs were also recently assessed. In Montego
Bay, the expected willingness-to-pay for tourists
ranged from US $ 1.17 to US $ 2.98 for a 25 %
coral reef improvement while for locals ranged between
US $ 1.66 to US $ 4.26. The upper values were
connected with a strong perception related to moral
duties and rights. In Curacao, estimates ranged from
US $ 0.26 to US $ 5.82 for tourists and US $ 0.19
and US $ 4.05 for locals. Non-use NPV ofCura ao
reefs was estimated to be US $ 4.5 million.*

Measuring Biodiversity

Determining values associated with ecosystems and
biodiversity does not necessarily depend on how one
actually measures biodiversity. Nonetheless, it is
reasonable to assume that better-informed people
make better choices; therefore, it is important to
develop ways in which we can actually measure
biodiversity and not only the values associated with
it. Ultimately, this will allow policy-makers to assess
whether the policies designed are attaining the goals
for which they were designed in the first place.

The Convention of Biological Diversity[d CBD[ defines
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biological diversity as "the variability among living
organisms from all sources including, inter alia,
terrestrial, marine, and other aquatic ecosystems
and the ecological complexes of which they are part
; this includes diversity within species, between
species and of ecosystems".'® Making this definition
operational and translating it into numbers is difficult.
Biodiversity has different meaning to different people
and across different regions. Moreover, while some
biodiversity resources have physical measureslle.g.
tons of fish(], a common denominator for overall
biodiversity is lacking. In addition, interactions among
species within an ecosystem and with man and man-
made events are often unclear, blurring specific
pressures on biodiversity. While most existing indicators
focus on species richness instead of ecosystem health,
efforts under the CBD, OECD and other organisations
are currently underway to improve indicator measures
for biodiversity.Y

Policy Making in an Uncertain World
In 1992 the OECD Council adopted the Council
Recommendation of Integrated Coastal Zone Management

0 1CZMO summarised in the box below. While not

explicitly recognising the importance of valuation in
ICZM, it recommends that countries collect the relevant
information and apply economic instruments, broader
groups that often encompass valuation.
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Recomendationl :

Recomendation2:

Environmental assessment.

Enactment of national legislation.

Recomendation3:
Recomendation4.:
Recomendation5:

Recomendation6: )
- Review by the relevant committees.

Abstract of Recommendation of the Council on ICZM
0 Adopted by the Council at its 787th Session on 23rd July 19920

- Definition of the policy objective and enhancement of the co-ordination of several governmental strategies.
- Integration and harmonisation of sectoral policies.

Collection of relevant information and development of environmental indicators.
Establishment of environmental objective for the related planning.
Establishment of monitoring and enforcement procedure.

Public education and participation in decision-making.
Application of regulations and economic instruments.

- Sustainable management and conservation of fishing resources.
- Balance between tourism and the carrying capacity of the coastal zone.

- International co-operation for the management of coastal areas.




The main value of valuation exercises and indicators
in policymaking is to foster a better decision. Valuation
facilitates priority setting by establishing a systematic
way of approaching a policy problem. It approximates
policy instruments focusing on natural resource
ldentifying the
values, calculating them, capturing the related

management to their optimal target.

benefits and ensuring that locals get at least part of
these benefits should be an integral part of natural
resource management policies.

Several studies that have valuation as one of their
components recognise the need to go beyond the
limited statement or attempt to estimate value and
strive to provide at least some kind of policy advice.
To do so, these studies generally include some kind
of threat analysis and stakeholder analysis as well.
For example, even if a contingent valuation(] CVMO
study of a marine park indicates that access fees can
be increased, without effective stakeholder participation
it is unclear that revenues will actually increase.
Locals may be left out of potential benefits and engage
in illegal exploitation of the park. Tourist developments
that do not consider local objectives may be boycotted
and tend to be short lived. Alternatively when dealing
with coastal zone management in general or even
with the conservation of specific marine habitats, the
impact of local actions transcends well beyond the
locality. A marine park generates substantially more
than diver fees through hotel occupation, restaurants,
souvenirs, miscellaneous services, air transport,
education etc. Unique ecosystems such as the
Galapagos Island cannot be viewed in isolation from
the rest of the country and the world, as they are
generally an integral part of the country's economy
and a global patrimony.

In addition to having the right indicators, capturing
and sharing benefits etc., it is important that perverse
incentives are eliminated. Perverse incentives encourage
environmental damage and biodiversity loss and have
little economic basis. They are present throughout
OECD economies and often take the form of subsidies
encouraging certain(] environmentally harmful activities.
Yet, they may also include direct payments from
government budgets, tax exemptions or reductions,
or the subsidised provision of private and public
services(d e.g. urban sprawl, road infrastructurell.
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Regarding the conservation of biodiversity, they can
be particularly harmful by generating rents through
the consumption of natural resource intensive goods,
or are directed towards certain economic sectors.
Estimates indicate that direct subsidies to agriculture
in OECD countries amounted to as much as US$ 361
billion in 1999, while government support for marine
capture fisheries amounted to US$ 6.3 billion and for
coal production it was US$ 6.2 billion. While some
of these subsidies - such as agricultural land set-aside
or fishing vessel buy-back schemes - aim to reduce
pressures on biodiversity and the environment, it is
likely that the majority contribute to further destroying
the natural resource base, coastal zone degradation,
exploitation of marine species and habitats and pollution
generation.

Concluding Remarks

Biodiversity in general, and marine and coastal
zone environments in particular, are overexploited
and degraded because they are undervalued. Yet,
biodiversity conservation and sustainable use, as an
integral part of the global commons, have global
benefits and at the same time have strong local effects.
We should thus strive to diminish biodiversity degradation
and balance the global and local effects by designing
and implementing adequate biodiversity policies.

Marine and coastal zone management in essence is
cross-sectoral and inter-disciplinary, providing an
ultimate challenge in the design and implementation
of economic and social policy. In this context, valuation
has a unique role to play in the informing policymakers
when designing policy instruments for the sustainable
management of natural resource management. This
function is well recognised in the OECD Environmental
Strategy as OECD countries strive to maintain, restore
and enhance ecosystem and biodiversity integrity.

From a social, economic and environmental
perspective, valuation is essential for policies. In
this context, more international co-operation, involving
OECD, CBD, EMECS and others, is needed to share
good practices, experiences, and move forward on
this essential agenda.
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ThemeU Roles of Monitoring and Environmental Information on Coastal Areas

Coordinator Prof. DUCROTOQY, Jean-Paul
Vice-Coordinator Prof. MIMURA, Nobuo
Rapporteur Prof. YANAGI, Tetsuo
Secretariat Staff Mr. UMEMOTO, Satoshi

m Session 1-1 - Environmental Information System -
Chair Prof. YANAGI, Tetsuo
01-136 Mr. CHIBA, Tsuyoshill Japan(]

Japan Oceanographic Data Center

O 0o oo

"Marine Biological Data Management at Japan Oceanographic Data Center[] JODCL
01-289 Mr. SHASTRI, Sunil M. United KingdomO
Scarborough Centre for Coastal Studies, the University of Hull
"Environmentally Sustainable Decommissioning through Constructive Dialogue and Responsible
Action: The Case of Frigg Field - North Seal Europel™

m Session 1-2 - New Methods of Environmental Monitoring -
Chair Prof. DUCROTOY, Jean-Paul
01-162 Mr. YAMAGUCHI, Hitomil Japan(
Department of Life Sciences, Faculty of Agriculture, Kagawa University
"Estimation of Primary Production Derived Sinking Organic Matter in a Shallow Coastal Sea"
02-071 Prof. YAMAZAKI, Hideoll Japan(]
School of Science and Engineering, Kinki University
"Histrical Load of Pollutants in the Coastal Sediment: Time Trends of Heavy Metal Fluxes in
the Water-Sediment Interface in Osaka Bay, Japan, since 1850 a.d."
0 1-013 Prof. NAKAMURA, Ken-ichill Japan(]
Prefectural Hiroshima Women's University
"Assay of Phosphatase Activity in Tideland Soils and Classification of Intertidal Area Using
the Phosphatase Activity Values"
01-217 Mr. HOSHI, TakanobuO Japan(]
Japan Institute of Wastewater Engineering Technology
"Research on the Environmental Assessment of Tokyo Bay"

m Session 1-3 -Numerical Model and Monitoring for Environmental Understanding -
Chair 1-138 Mr. KIMOTO, Takashi
01-125 Dr. TANAKA, Ken-ichill JapanO
Kyushu Environmental Evaluation Association
"Study on Generation of Oxygen-Depleted Water Based on Stochastically-Changing Weather
Conditions"
01-052 Mr. TERASAWA, Tomohiko Japan(]
Computational Science Dep., CTI Co., Ltd.
"Population Dynamics of the Pelagic Larval Shrimp in Osaka Bay"
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0 1-244 Dr. PENKOVA, Nataliall Russiall
Water Resources and Water Budget Laboratory, State Hydrological Institute
"Rank Models for Assessment Composite Dynamics of Liquid, Chemical and Sediment Influx
0 Russian Parts of Black and Caspian Sea Basins Case Study
0 1-155 Mr. OKAWA, Mitsurull Japan(]
Ship & Ocean Foundation
"Health Examination " for the Sea: A New Concept of Marine Environmental Monitoring"

m Session 1-4 -Monitoring Techniques-
Chair 1-274 Dr. IMAI, Ichiro
01-218 Dr. HAYAMI, Yuichil JapanO
Department of Civil and Environmental Engineering, Ehime University
"Continuous Monitoring System of Coastal Environment in the Bungo Channel"
0 1-163 Dr. OKADA, Tomonarill Japan[]
Marine Environment Division, National Institute for Land and Infrastructure Management
"Preliminary Attempts of an Integrated Estuarine Environment Impact Assessment for Tokyo
Bay, Japan"
01-333 Prof. HOLZIOCHNER, Sieghard Nigerial
University of Calabar, Institute of Oceanography
"Mangrove Mapping in Cross River Estuary, Nigeria"
01-130 Mr. SUZUKI, Takeshi JapanO
National Institute for Land & Infrastructure Management
"An Analysis on Economic and Geographic Backgrounda of Reclamation in Japan's Port
Districts"

m Session 1-5 -Monitoring of Regional Environment-
Chair Prof. MIMURA, Nobuo
01-138 Mr. KIMOTO, Takashill Japan(]
Research Institute of Oceano-Chemistry
"Rhythms in Biocomplexity: A Lesson from in-situ Monitoring at Gokasho Bay, Ise"
01-309 Mr. KHOY, KhimO Cambodiall
Department of Potable Water Supply, Ministry of Industry, Mines and Energy
"The Challenges Facing Cambodia for Sustainable Coast Zone Management[ Transition to
Development in Post Conflict Country[™
0 1-352 Dr. SUMMERS, Robert MO USAO
Maryland Department of the Environment
"Total Maximum Daily Load(l TMDLO Analysis for Toxic Substances in Baltimore Harbor"
0 1-274 Dr. IMAI, Ichirod Japan
Graduate School of Agriculture, Kyoto University
"Monitoring of DSP Toxins in Small-Sized Plankton Fraction of Seawater Collected in Mutsu
Bay, Japan, by ELISA Method: Relation with Toxin Contamination of Scallop”

m Summary Session

Coordinator Prof. DUCROTOQY, Jean-Paul
Vice-Coordinator Prof. MIMURA, Nobuo
Rapporteur Prof. YANAGI, Tetsuo
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Prof. Tetsuo Yanagi

Institute of Applied Mechanics,

Kyushu University

In session 1, 6 oral and 30 poster presentations
were carried out on 20 and 21 November, 2001.

The contents of oral presentations on 20 November
were Coding plankton data for the biological data
bank, Environmentally sustainable decommissioning
of oil-rig in the North Sea, Estimation of primary
production from POC data in the sediment trap,
Estimation of load history from vertical distribution
of heavy metal concentration in the sediment, Classification
of tidal flats by phosphatase activity, Estimation of
sewage treatment cost by Contingent Valuation Method
in Tokyo Bay. The contents of oral presentations
on 21 November were Numerical model on the generation
probability of oxygen-deficient water mass in Hakata
Bay, Japan due to variable atmospheric conditions,
Numerical model on the population dynamics of shrimps
in Osaka Bay, Japan, Rank model for assessment in
Caspian and Black Seas, New concept "Health
Examination of the Sea" as an index for environmental
monitoring, Continuous monitoring system of water
temperature and quality, High accuracy box model
in Tokyo Bay, Mangrove mapping in Cross river,
Nigeria, Geographic and economical background
analysis of reclamation, Continuous monitoring of
physical, chemical and biological parameters, Coastal zone
management in Cambodia, Total maximum daily load
analysis in Baltimore harbor, and Monitoring of DSP toxins.

The contents of poster presentations were Biological
aspects of grass beds in Port Dickson, Malaysia,
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Water quality monitoring in Guanabara Bay, Brazil,
Antifouling herbicides in the Seto Inland Sea, Fish
preference and mortality in hypoxic water, Atmospheric
environment in the coastal city, Monitoring system
in the eastern Gulf of Finland, Water quality monitoring
in Agaba Gulf, Egypt, Influence of silicate on material
exchange between water and sediment, Water quality
monitoring in the Romanian Black Sea, Landscape
mapping of the Russian Black Sea coast, Water quality
monitoring by Snapping Shrimp, Primary production
of benthic algae in the Seto Inland Sea, Seasonal
variation in phytoplankton at tidal flat in Tokyo Bay,
Ecosystem monitoring in national park of Miyajima,
Japan, Ecology of green algae at tidal flat in Tokyo
Bay, Environmental monitoring along the Orissa
coast, Bay of Bengal, Web data bank of ecology using
GIS, Distribution of benthos near the silt fence,
Coastal monitoring using aircraft, Long-term monitoring
using macroalgal flora, Water quality monitoring off
Awajishima, the Seto Inland Sea, Decadal change in
nutrients and primary production in the Black Sea,
Distributions of organic matter and benthos in a tidal
estuary of the Seto Inland Sea, Ecosystem and its
preservation in Sanya Bay, China, Coastal environment
management in Tanzania, Eutrophication in Alexandria
harbor, Egypt, Coastal upwelling in Morocco,
Dinoflagellate in the northern sea off Jakarta, Indonesia,
In situ photosynthesis measurement of macroalgal
bed, Overseas litter along the Ishikawa coast.

These presentations are classified into 1Monitoring,
2[Models and 3nformation system. In the summary
session which was held between 15:00 and 16:00 on
21 Novemebr, the following opinions were claimed,
10 continuous and simultaneous monitoring of physical,
chemical and biological parameters is necessary and
we have to make an integrated parameter such as "
Health of the Ocean" for the environmental monitoring,
20 we have to select the suitable model, from box
model to sophisticated 3-d model, based on the
objective, 300 we have to interpret scientific knowledge
to citizens and encourage people to attend the dialogue
on the future of nature based on the environmental
information.
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Themel Recognition of the Interaction between Land and Sea

Coordinator Prof. JANSSON, Bengt-Owe
Vice-Coordinator Prof. MATSUDA, Osamu Matsuda
Rapporteur Mr. CARROLL, David A. C.
Secretariat Staff Mr. KOBUKE, Yoshinari

m Session 2-1 Marine Fish Culture / Ecosystem Environmental Management
Chair Prof. WATANABE, Masataka
Keynote Speech
02-143 Prof. LEE, Joseph Hun-Weill Chinall
Department of Civil Engineering, The University of Hong Kong
"Environmental Management of Marine Fish Culture in Hong Kong"
0 2-257 Mr. SUZUKI, Hideol Japan[
TOA Corporation Development of Engineering

"Seaweed Beds Management Using a Submerged Backhoe"

m Session 2-2 Brown Seaweed Culture / Ecosystem Environmental Management and Natural Purification
Chair 2-143 Prof. LEE, Joseph Hun-Weil Chinall
02-322 Dr. UGARTE, Raul A.[0 Canadal
Acadian Seaplants Limited
"Evaluation of an Ecosystem Approach for the Management of the Commercial Brown Seaweed
Ascophyllum nodosum in Eastern Canada”
02-262 Mr. NZYUKO, Daniel M. Kenyall
School of Environmental studies, Moi University
"Contamination of R. Nzoia and L. Victoria by Aniline Pesticidesand their Degradation
Products : Lessons for the Environmental Management of Enclosed Coastal Seas"
02-201 Prof. FUKAMI, KimiollJapan[
LAQUES, Kochi University
"Seasonal Variation of Self-purification Activity in the Eutrophic Bottom Environments and
its Stimulation by Using an Optical Fiber"
02-152 Dr. KOHATA, KuniollJapan(
National Institute for Environmental Studies
"Natural Water-purification System Observed in a Shallow Coastal Lagoon Matsukawa-ura,
Japan"

m Session 2-3 Environmental Change and Ecosystem
Chair Prof. MATSUDA, Osamu
02-002 Dr. RUDNEVA, Irinall Ukrainell
Institute of the Biology of the Sourthen Seas
"Ecological Consequences of Black Sea Pollution”
02-358 Dr. SHIM, Won-Joon Koreall
Marine Environment and Climate Change Lab., KORDI
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"Effects of Tributyltin on Marine Organisms and its Ecological Risk Assessment in the Marine
Environment of Korea"
0 2-033 Prof. UYE, Shin-ichil JapanO
Faculty of Applied Biological Science, Hiroshima University
"Jellyfish Blooms in Enclosed Coastal Seas: Cause and Consequence"
02-126 Dr. YAMAMOTO, TamigillJapan
Graduate School of Biosphere Sciences, Hiroshima University

"The Seto Inland Sea, Japan -Eutrophic or Oligotrophic?"

m Session 2-4 Observation/Environmental Evaluation/Model
Chair Mr. CARROLL, David A.C.
02-027 Dr. MATSUMOTO, Junjid0 USAO
Texas Water Development Board
"Salinity Changes in Corpus Christi Bay, Texas, due to Ship Channel Expansion”
02-009 Prof. ABDALLAH, Abdallah Mohamed Egypt0

Oceanography Department, Faculty of Science, University of Alexandria

O 0o oo

"Monsoonal Variability in the Hydrography of the Gulf of Aden and Southern Red Sea"
02-113 Prof. HOSOMI, MasaakillJapan(]

Department of Chemical Engineering, Tokyo University of Agriculture and Technology

"The Survey of Dioxins Distribution in Tokyo Bay"
02-048 Dr. MAREDDY, Anji Reddy[ Indiall

I.P.G.S.R Centre for Environment Jawaharlal Nehru Technological University

"Remote Sensing and GIS for the Development of a Model for Interaction between Fresh Water

and Sea Water - A Case Study from India"

m Session 2-5 Administrative Approach/Countermeasures
Chair Prof. JANSSON, Bengt-Owe
002-041 Prof. JURAGIC, Mladen(] Croatiall
Faculty of Science, University of Zagreb
"Scientific Input for Environmental Management of Coastal Areas: The Case of the Adriatic
Sea"
0 2-063 Mr. UCHIDA, Tsutomul Japan(]
Watershed Management Office, Ministry of Land, Infrastructure and Transport
"Comprehensive Basin-wide Planning of Sewerage Systems"
[02-080 Dr. KOHONEN, Tapanill Finland
Finnish Ministry of the Environment, Environmental Protection Department
"Finnish Strategies for Reduction and Control of Effluents to the Marine Environment:
Examples from Agriculture, Municipalities and Industry”
02-357 Ms. ARIYOSHI, Kuniel Japan[
Ministry of Environment
"Areawide Total Pollutant Load Control"

m Summary Session

Coordinator Prof. JANSSON, Bengt-Owe
Vice-Coordinator Prof. MATSUDA, Osamu
Rapporteur Mr. CARROLL, David A. C.
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David A. C. Carroll

Mr.

Director

Department of Environmental Protection and
Resource Management, Baltimore County

The interaction between the functions of land and
sea systems is at the core of understanding impacts
of pollutants and developing restoration or comprehensive
management systems. There is a very logical progression
offered by solid science in the process of developing
approaches to restore, protect, and enhance our
coastal systems. Theme 2 topics offered a very broad
and interesting review of identifying and understanding
threats, preparing and implementing remedies,
monitoring the selected approaches to determine
effectiveness and any associated impacts.

The 18 oral presentations and the 35 poster presentations
included in Theme 2 can be viewed in three broad
categories:

First:

Presentations that documented the workings of a
specific component of an ecosystem and possible
negative impacts.

This included understanding managing the negative
conditions of marine fish culture in Hong Kong, the
contamination of the Nzoia River and Lake Victoria,
the conditions of the shallow coastal area in the
Matsukawa-ura lagoon and the impacts of Tributyltin
in the marine environment of Korea.

Second:

Presentations that offered specific techniques to
address negative impacts or conditions.

These included the use of a submerged backhoe for
managing seaweed beds, the ecosystem approaches
for commercial seaweed in eastern Canada, the use
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of optical fibers to purify eutrophic bottom
environments, understanding, classifying the Seto
Inland Sea as eutrophic or oligotrophic, documenting
salinity changes in the ship channels of Corpus Christi
Bay in Texas, tracking the monsoonal variations in
the hydrography of the Gulf of Aden and the southern
Red Sea, and the survey of dioxin distribution in
Tokyo Bay.

Third:

Presentations that addressed comprehensive watershed

or system based management approaches to address
environmental threats.
These included the development of GIS model to
determine the interaction between fresh and sea water
in the Nellore district of India, the environmental
management of coastal areas of the Adriatic, a
comprehensive basin-wide approach for sewerage
systems, Finnish strategies for control of effluents to
the marine environment, developing areawide pollutant
load controls as national policy, and the ecologica
conditions of the Black Sea.

In the summary session many questions focused on
the following areas:

0. how do we develop and maintain public
understanding and involvement in solutions to
environmental threats?

O . how do we develop a sustainable environmental
education effort?

O . economics can be in factor in reducing nitrogen
and phosphorus in agriculture that will benefit
water quality.

0 . that public understanding and pressure is
necessary to sustain political support and funding
for ongoing environmental programs.

O . that there needs to be more communication
between agencies to develop and implement
comprehensive approaches to managing systems.

0. that we must develop comprehensive approaches
to nutrient reduction strategies that incorporate
the full range of point and non-point controls.

0 . that we need a better understanding of the
influences of the many new compounds developed
and introduced into our lives.

0 . that we need additional forums to bring together
stakeholders to develop shared solutions.
EMECS could play an important role in this
task.
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Themel Strategies for Environmental Restoration and Creation Aimed at Urban
Renewal Systems, Technology, Culture, and Nature

Coordinator Prof. ZHAN, Erdal
Vice-Coordinator Prof. MORIOKA, Tohru
Rapporteur Dr. HOSOKAWA, Yasushi
Secretariat Staff Mr. NAKAO, Michitaka

m Session 3-1 Strategies for Large Scale CoastsO 100
Chair Prof. ZHAN, Erdal
03-025 Mr. MATSIL, Marc A.0OUSAO
Natural Resources Group, City of New York-Parks Natural Resources
"Managing Urban Ecosystems - Coastal Watershed Restorations: A Case Study in the Science
of Restoration, Funding and Monitoring Natural Systems in New York Harbor"
03-051 Prof. MURATA, Buichirod Japan{]
Nara Prefectural University /NPOInstitute of Environmental Restoration Creation on Osaka
Bay Coastal Zone
"A Proposal for the Ecological Development of Osaka Bay Coastal Zone"

m Session 3-2 Strategies for Large Scale Coasts[] 2]
Chair 3-025 Mr. MATSIL, Marc A.
0 3-238 Prof. MONCHEVA, Snejana P.0 Bulgariall
Institute of Oceanology, Bulgarian Academy of Sciences
"An Integrated Environmental/ Socio-economic Approach - A Design to Master the Black
Sea Ecosystem Health"
03-001 Prof. EL-RAYIS, Osman A.0 Egyptd
Oceanography Dept., Alexandria University
"Approaches to Environmental Restoration of a Polluted Harbor Having Submerged Ancient
Alexandria's Royal Buildings and Artifacts"
03-099 Prof. IMAMURA, Hitoshill Japan(]
Waterfront Vitalization and Environment Reseach Center
"Environmental Improvement of Water Quality and Sediment in Mikawa Bay by Employing
Sand Dredged for Waterways to be Developed and Preserved’
03-331 Dr. VO TRI, Chungl VietnamO
Forest Resources and Environment Center, The Forest Inventory and Planning Institute
"The Improvement of Local Communities' Livelihood Could Harmonize with Nature Reserve
and Development around Major Harbors in Vietnam"

m SESSION 3-3 Social and Cultural Aspects
Chair 3-135 Prof. SAKAI, Tetsuo
03-092 Mr. NAUTA, Tjitte A.OPhilippineQ
Laguna Lake Development Authority
"Set-up of a Decision Support System tp Support Sustainable Development of the Laguna de Bay"
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03-116 Prof. YAMAOKA, KosakullJapan[

Laboratory of Aquatic Ecology, Faculty of Agriculture,Kochi University

"Ability of Artificial Sea Grass to Attract Marine Life"
03-355 Mr. HASEGAWA, Kozoll Japanl]

Public Enterprise Agency, Hyogo Prefectural Government

"Case of the Japan Flora 2001 Site, Restoration of Greenery on the Bedrock Slope"
03-298 Prof. GHOSH, Santosh Kumar( Indiald

Centre for Built Environment

"Comprehensive Education for Coastal Zone Management"

m  Session 3-4 Natural and Technical AspectsO 100
Chair 3-252 Dr. ZAKIR, Hossain MD.
03-266 Dr. SHIGEMATSU, Takaakil JapanQ
Osaka City University Graduate School
"Ecosystematic Methods of Selecting Appropriate Technology for Recovering the Estuarine
Environment"
03-268 Prof. MEINESZ, Alexandrel] Franceld
GIS-Posidoniél NGO[-University of Nice-Parc Valrose
"A Quantitive Survey Technic for the Assessment of Waterfront Patrimonial and Indicator
Marine Species"
03-316 Dr. HAN, Dongjind Japand
Hydro-soft Technology Institute Co.Ltd.
"Improvement of Water Quality and Sediment Quality by Sand Cover and Dredging Methods
in Osaka Bay"
0 3-135 Prof. SAKAI, Tetsuoll JapanO
Dept. of Civil Eng., Graduate School of Eng., Kyoto Univ.
"Reproduction of Ecosystems in Artificial Pebble and Roch Beach"

m Session 3-5 Natural and Technical AspectsO 200
Chair 3-092 Mr. NAUTA, Tjitte A.
03-252 Dr. ZAKIR, Hossain MD.O ThailandO
Integrated Tropical Coastal Zone Management[ ITCZMO Asian Institute of Technologyd AITO
"Three Different Management Options for Abandaned Shrimp Farm Rehabilitation in the
Upper Gulf of Coast of Thailand"
03-006 Mr. ABUHENA, Mustafa Kamall Malaysiall
PhD. Candidate[d Aquatic Biologyl, Dept. of Biology, Universiti Putra Malaysia
"Mangrove Restoration and Creation: A suitable natural Tool for Fragile Coastal Zone Management."
03-164 Dr. TERAWAKI, Toshinobull Japan
National Research Institute of Fisheries and Environment of Inland Sea, Fisheries Research Agency
"Ecology and restoration techniques for Sargassum Beds in Seto Inland Sea, Japan”
03-328 Mr. HASHIMOTO, Kuniol Japand
City of Kobe ,Environment Bureau
"Regeneration of Algal Beds in Enclosed Sea Waters - An Experiment at Kobe Port area"

m Summary Session

Coordinator Prof. ZHAN, Erdal
Vice-Coordinator Prof. MORIOKA, Tohru
Rapporteur Dr. HOSOKAWA, Yasushi
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Dr.Yasushi Hosokawa

Director

Coastal and Marine Department, National Institute
for Land and Infrastructure Management, Ministry

of Land, Infrastructure and Transport

The third theme of the 5th International Conference
on the Environmental Management of Enclosed
Coastal SeaslJ EMECS 200100 was titled as "Strategies
for Environmental Restoration and Creation Aimed
at Urban Renewal Systems, Technology, Culture,
and Nature." In this session, there were 5 sub-ses-
sions, and 18 oral presentations were made during
the two days from 20th to 21st of November 2001.

Nearly 40 poster presentations were also made und-
er this theme.

As our restoration experiences are limited and as the
approaches are various and site-specific, then, "case
studies" were mainly the subject of the presentations.
Comparative discussions were made among the particip-
ants to deepen mutual understanding on the social,
cultural and natural differences as well as scientific
and/or technological information.

This session is composed from the two main topics,
those are:
all Strategies for environmental restoration and creation, and
b0 Practical technologies that support environmental
restoration and creation.

Around half of the 18 oral presentations were dealing
with the first topic. Presentations covered wide
range of planning topics with relatively large scales
such as city and/or bay area management. For the
second topic, the state-of-the-art technologies and
knowledge were presented. Remediation technologies
for the typical coastal systems like intertidal flats,
beaches, mangroves and seagrass/seaweed bed were
discussed as well as those for the water/sediment
quality improvement. Even a technology assessment
and effect prediction models were discussed for the

71

EMECS2001

O0oooooobooboOO00O0OmEMECS 20010
gbooobbooboobomoboobooboooboobooo
goooboooooooooobbboooooooo
gooooboobooboobooboobooooo
gooobboozo0i0110200 021000000018
goooobooooooooobobbooooogooo
g4a0000ooooooogoooo

gboboooooooooboobbooboboobo
gbooooboobooobooooboobboobog
gbobooobobooobooobooobbobboobood
gbbogboboobooooooooobboobaa
gooooooooooooooon

oobooobboooooboo20bboooooono
gooooooo
alb0oooogoooooooo
bOODOOOOO0O0OODODOOOOOOoO

BOoOoooOoooOoooooobDabooonoo
goooooooooooooboboooooooo
goobooboooooobbooooooboboooo
gooooboooooooooobboooooogoo
goooobooooooooooboboboooooooo
goooobooboooooooooboooboooooooo
goooobooooooooooboboboooooooo
gooobooooooooooboboooogoooo
gooooo

O 0o oo




O O OO

EMECS2001

topic of the remedial works.

Some of the interesting discussions are as follows,
al0d What is the practical image of the "sustainable
manner" for the regional/urban development?

0 Two interesting cases([ cases of New York City
wetland restoration, and Laguna de Bay project in
Philippines were reported which directly connected
urban renewal with coastal restorations. In Mikawa
Bay project, beneficial use of the obtained sand by
dredging project was applied for the water quality
improvement and habitat restoration. Moreover,
the impressive concept of "Restoration makes local
people happy[ gives new jobs to the local community™
was proposed through the presentation about the
Vietnam coasts. These projects try to connect social
development with environmental restoration, and give
us some ideas on the sustainability.

0 As the restoration is a part of comprehensive
management, or the restoration is a part of developm-
ent, we should try to construct our cities "with nature"
O rather than "try to construct the nature'd. Also it
is essential for the successful restoration that the
local community supports the project. Coastal environm-
ent is giving us various immediate and indirectd
benefits as an environmental resource, public awareness
of this importance is a key issue.

b Among the presentations on the technical aspects, we
found the stimulus question of "Can restoration works
reproduce ecosystems similar to the natural ones?"
O Under the different social, economical and natural
background, objectives of restoration become different.
Under the high human pressure from the land with
most of the coastline artificialO like Japanese inner
bays[, restoration is inevitable for compromising
ecological consideration with economic growth. As
Nature itself has a potential to recover from damages,
so we should understand the natural processes and
dynamics, first.
0 As even a small human assistance can sometimes
enhance the natural recovery process, proper applica-
tion of appropriate technologies could facilitate the
achievement of the objectives.
0O Long term monitoring with reference sites is required
to check the performance and achievement.

During the discussions, it was stressed that restora-
tion itself is not a goal, but it is a tool that must be
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used with at most care when necessary.

After the discussions, Session Chair concluded that
information exchanges on the various good practices
are very important for the development of both the
strategic framework of the remediation planning and
the individual remediation technology.
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ThemeO Environmental Management of Coastal Areas and Environmental
Education and Practical Activities

Coordinator Dr. BELL, Wayne H.
Vice-Coordinator Dr. SNIVELY, Gloria
Rapporteur Prof. TANIGUCHI, Fumiaki
Secretariat Staff Mr. TOMINAGA, Yuji

m Keynote Session
Chair  Prof. TANIGUCHI, Fumiaki
04-392 Dr. SNIVELY, Gloriall Canadald
Department of Curriculum and Instruction, University of Victoria, Canada
"Thinking Like an Ocean: Marine Education Pronciples that Ensure Coexistance between
People and Nature"
04-393 Mr. KUIJPER, Maarten( Thailand(
Programme Specialist in Intergovernmental Oceanographic Commission for Western Pacific
"Marine and Coastal Environmental Awareness Building within the Context of UNESCO's
Activities in Asia and the Pacific"

m Session 4-1 Environmental Education on Circulatory Ecosystem Formation and Coastal Areas
Chair Mr. ASANO, Yoshiaki
04-131 Mr. BOIRE, Jason D.[O Canadal
Fisheries and Oceans Canada
"Junior Shorekeepers: Canadian Youth Stewards of their Marine Environment"
04-370 Dr. BELL, Wayne H.OUSAD
Center for the Environment and Society Washington College
"Coastal Seas as a Contex for Scientific Teaching: A Lesson from the Chesapeake Bay"
04-190 Mr. NAKAJIMA, Kiyonoril Japan
Port of Nagoya Public Aquarium
"A Study of Environmental Education Program That Cultivate a Sense of Values Toward
Sea by Observation of Sessile Invertebrates in the Port"
04-385 Dr. SUDARA, Suraphol ThailandO
Department of Marine Science, Faculty of Science, Chulalongkon University
"Thailand Approaches Coastal Management through Environmental Education”

m 4-2 Education on Coastal Areas In anlJ Out of the Classroom
Chair 4-370 Dr. BELL, Wayne H.
04-021 Prof. SOKOLOV, Nikolay V.0 Russiall
Water Problems Institute of Russian Academy of Sciences
"Environmental Education and Information on Coastal Management in Russia"
0 4-288 Prof. DUCROTOY, Jean-Paul A.0OUKO
Institute of Estuarine and Coastal Studies, the University of Hull

"Environmental education in North Western Europe: the case of the North Sea
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0 4-341

0 4-173

Mr. KIM, NongO Cambidial

Wetland, Watershed and Coastal Zone Natural Consevation and Protection, Ministry of the Environment
"Community-Based Coastal Resources Management in Cambodia"

Ms. HAYAKAWA, Rumikol Japan(]

Conservation Department, World Wide Fund for Nature Japan

"Tidal Flat Environmental Education Curriculum in the Ariake Sea Coastal Area"

m Session 4-3 Activities for Coastal Preservation and Environmental Education Programs
Chair 4-385 Dr. SUDARA, Suraphol

0 4-254

0 4-263

0O 3-055

0 4-272

m Session 4-

Chair Mr.

0O 4-264

0 4-362

0O 4-108

0 4-346

Ms. OHKURA, Yoshiko[] Japan(]

Japan Environmental Action Networkd JEANLY International Sutdent Center, Chiba University
"Newspapers' Role and Limitations in Environmental Reporting Case Study: Isahaya Bay Land
Reclamation Project Issue"

Prof. ADAM, Sikirou Kolawoled BeninlJ

CEDAL Centre for Environment and Development in Africall

"NGOs and Community Based Organizations(] CBOs[d in ICAM Programmes in the Gulf of
Guineall West Africall"

Prof. SHAPIRO, Harvey A.[JapanC

Dept. of Environmental Planning, Osaka Geijutsu University

"Japanese Poets Fight to Save the Seto Inland Sea with their Pens"

Ms. CHAMBERS, Patricia 1.0 USAO

Stephen Decatur Middle School

"Underprivileged High School Students are Provided the Opportunity to Participate in Scientific
Research Performed in the Field of Envionmental Science"

4 Ecotourism on Coastal Areas, Information on Coastal Environment and Environmental Education
KUIJPER, Maarten

Mr. 110, Yoshiyukil JapanC

Shizuoka Prefectural Hamamatsu Johoku Technical High School

"Environmental Education through the Provincial Nature and the Green Manufacturing”

Dr. CONTO GARCIA, Jose H.O Colombial

Choco Governor's Staff, Gobernacion del Choco

"The Environmental and Touristic Corridors and the Sustaintable Development in the Coastal
Seas in the Departament of Choco, Colombia"

Prof. ALUNGAL, Balchand Narayananaik Indial]

Centre for Integrated Management of Coastal Zones, CUSAT

"Coastal Environmental Education through Role Integration by Professionals towards Sustainable
Development”

Mr. WATANABE, Masahiro] Japan(]

Marina Life Research Group of Takeno Snorkeling Center

"Civil volunteer activities on environmental education and environmental conservation at the
coastal areas in the Sea of Japan"

m Summary Discussion

Coordinator

Dr. BELL, Wayne H.

Vice-Coordinator Dr. SNIVELY, Gloria

Rapporteur

Prof. TANIGUCHI, Fumiaki
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Prof.Fumiaki Taniguchi
Konan University

Keynote Session
Chairperson: Fumiaki Taniguchi

Keynote Speech 1

4-392 Thinking Like an Ocean: Marine Education
Principles that Ensure Coexistence between
People and Nature

Snively, Gloria

The theme of Dr. Snively's presentation was the
principle of environmental education with regard to
the coastal areas that teach us about coexistence
between people and nature, and she presented the
pedagogy of environmental education. The framework
of environmental education encompasses the past-present-
future time dimension and the proximal-intermediate-
distal realities of the space dimension. Environmental
education according to such principles starts with
the "sense of wonder" gained through interaction
between people and nature.

In environmental education, consideration should
also be given to ensuring that children are able to
embrace hope for a sustainable future instead of fearing
for the future. To this end, direct experience, ecology
education, the awakening of sensitivity, responsible
behavior, marine resource management based on
science and technology, the cultural heritage of native
people, observations and technology, and establishing
one's own view of life are all important aspects of
education.
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Keynote Speech 2
4-393 Marine and Coastal Environmental Awareness
Building within the Context of UNESCO's
Activities in Asia and the Pacific

Kuijper, Maarten

Mr. Kuijper reported on activities at the Asia/
Pacific office of UNESCO in Bangkok, Thailand.
UNESCO has been particularly keen on formulating
environmental awareness and has been implementing
a variety of programs. The development and management
of ocean and coastal zones require a cross-sectoral
approach, and "environmentally-sound", "socially-
equitable" and "culturally-appropriate" are among the
most important conditions.

UNESCO is also known for its designation of World
Cultural Heritage sites, and Mr. Kuijper introduced
the beautiful scenery of Halong BayO Vietnam[J,
Komodo Marine National ParkO Indonesial], the Great
Barrier Reefl] Australiall, East Rennel IslandC Solomon
Islandsd and the Tubbataha ReefO PhilippinesO.
UNESCO now also designates "Biosphere Reserves,"
and this designation is also being applied to coastal
areas. Examples include the Ranong Biosphere Reserve
0 Thailand, Can Gio Biosphere Reservel Vietnam[
and Puerto Galeral Philippinesl.

Session 4-1

Chairperson: Asano Yoshiaki

4-131 Canadian Youth: Stewards of their Marine
Environment Junior Shorekeepers

Boire, Jason D.

The Canadian government promotes efforts to ensure
that the general public has an understanding of the
natural processes in the ocean, marine resources,
and marine ecology, in order to promote sustainable
development. Mr. Boire discussed stewardship on
the part of young people participating in shoreline
management and observation activities, citing an
example involving 10 to 12 year-old children. The
speaker emphasized the importance of awakening
sensitivity and a sense of wonder toward nature and
life.
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4-370 Coastal Seas as a Context for Science Teaching:
A Lesson from Chesapeake Bay

Bell, Wayne H., Fowler, Erin M. and Stein, J. Andrew

The speakers discussed a project to monitor the
saline level of Chesapeake Bay, conducted with the
participation of high school and university students,
which was very successful. The data that was collected
was reliable and closely matched the results of research
by scientists. In addition, the process of collecting
data was also a very effective teaching technique for
environmental education. The presentation introduced
the influence of salinity and dissolved oxygen on the
blue crab and fish and other organisms, and how
changes in rainfall in the bay due to El Nino, etc.
lead to changes in the overall ecosystem of the bay.

4-190 A Study of an Environmental Education Program
that Cultivates a Sense of Values toward the
Sea through Observation of Sessile Invertebrates
in the Port
Nakajima, Kiyonori and Kondo, Yukie
Forty-five 5" and 6™ grade elementary school children
participated in two fieldwork projects in July and
August. The students studied what kind of organisms
would adhere to plastic sheets and also learned about
ecology and marine pollution through observations of
plankton. In addition, questionnaires asking, "Who
polluted the sea?" and "What can you do for the sea
?" were given to them to enhance their awareness.

4-385 Thailand Approaches Coastal Management
through Environmental Education

Sudara, Suraphol

Natural resources in coastal areas are disappearing.-
We need to remember that such natural resources
belong not only to us: they also belong to future
generations. Unless people become environmentally
conscious, the destruction of the environment will
continue. Therefore, it is important to promote such
awareness among decision-making organizations and
agencies. In Thailand, depletion of resources due to
overexploitation, erosion of coastal lines, and increases
in soil salinity due to shrimp farming has been
accelerated. Even if the former scenic beauty could
somehow be recovered, such once-damaged environments
would require rehabilitation.

78

4-3ro00000ooooboo0ggooooboog
ooooo
Bell, Wayne H., Fowler, Erin M., Stein, J. Andrew.
OO000o0O0oDoU0ooOoooOogooogoogo
0o0o0ooO0ooo0oooOoooogobogooooo
ooOooo0ooo0ooooooogooogoogoo
ooOooo0ooooooOooooooogoogoo
ooOooo0ooo0oooOoooooobooooooo
0000000000o0ooooooooooooo
0000D0D000o0oo0oooooooooooo
00D000000000o00oooooDooooo

4-100 000000000 OOooobobooboooo
gobooboooooooboobboobod
g

Nakajima, Kiyonori., Kondo, Yukie.

O000000D0oo0oooooooooooon
400000000000 00000O0DODOOOOO
0o0ooO0ooooooOoooogoogoogoo
oO0o0oOooOoodooooooOoooouooog
oO0o0ooOoooooooooooooooUoogog
oooooOo0oO0UdopooooDmoooooooo
ooOooo0ooooooOoooogooboooogoo
ooOoooooooo

4-38s0 00 0000000000000 DODODO00
oooooooo
Sudara, Suraphol.
OO000o000oDoU0ooOooooooogoogo
0oO0ooO0oooO0oooOoooogobogoogoo
ooOooo0oooOoooOoooooobogooogoo
0oooOoOo0o0oooooooooooooooo
0000D0O000o0oo0oooooooooooo
0D00D00o0o0ooo0oooooooooogoo
0o0oDo0ooo0oooOoooogoogoogoo
0oO00oD0o0oo0oOooOoooOogoogoogoo
OooO0oo0ooo0oooOoooooobogooogoo
ooOooo0ooooooogooogooooo
0000D0o000oooooooooooooooo
0D000O000o0oooooooooooooooo



Mr. Sudara concluded his presentation by emphasizing
the importance of international cooperation and enhancing
awareness among decision-makers who are involved
in development activities.

Session 4-2

Chairperson: Bell, Wane H.

4-021 Environmental Education and Information on
Coastal Environments in Russia

Sokolov, Nikolay V.

Mr. Sokolov spoke on environmental education at
Russian universities, in particular giving examples of
the application of environmental education in the field
of mathematics. Specifically, he proposed a method
for using a knowledge of mathematics to analyze real
data and recognize the state of the environment.
Applying differentials, integrals and probabilities to
calculate changes in water levels, purify water that
has been polluted, and calculate the status of water
pollution would establish a method for "mathematical
modeling for the environment." This would provide
the foundation for a consideration of environmental
changes, pollution and so on.

In this "mathematical modeling for the environment,"
a flow distribution would be calculated through the
probability of movement of water and particles, in
order to determine how dispersing pollutants will
move in coastal zones. Moreover, while based on
estimates derived from such calculations, observations
would be performed at the actual site to determine
the special characteristics of the particles in the
dispersed pollutants in the coastal region, and the
calculated values and the actual measurements and
estimates would be linked for comprehension. The
development of this kind of curriculum can be applied
not only to modeling of the movement of dispersed
particles and substances but to water purification as
well.

At present, courses in environmental education
are being set up within the existing curriculum in
Russia and, in addition, various universities are setting
up environmental lectures and environmental studies
departments. New universities devoted to environmental
studies are also being constructed.

In the general curriculum, efforts are underway to
incorporate environmental education not only at the
high school level but at the elementary and junior
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high school level as well, and there is also a move
to have university students go to instruct elementary
and junior high school students.

4-288 Environmental Education in Northwestern
Europe: the Case of the North Sea
Ducrotoy, Jean-Paul

In the countries of Europe that border the North
Sea, consideration from a global perspective is underway
in order to conduct an environmental evaluation of
coastal zone ecosystems over a wide area. The impact
of the El Nino phenomenon in bay coastal areas, the
climatic fluctuations, the melting of the icecaps due
to global warming and other phenomena are becoming
increasingly serious, and the direction of these events
must also be reflected in education. Improving the
quality of environmental education while utilizing the
internet, teleconferencing, etc. will promote communication
among universities, and the employment of information
strategies will make it possible to hold forums, create
networks and link research with education.

An effort will be made to enhance ties with the
global community through the "Marine Biodiversity
in Europe"d BIOMARED research project being
promoted with the aim of achieving sustainable
development.

4-341 Community-Based Coastal Resources Management
in Cambodia
Kim, Nong

The speaker reported on two case studies in
Cambodia:0 10 the Participatory Management of
Mangrove Resources project in the Peam Krasaop
Wildlife Sanctuary, and( 200 Community-based Resource
Management.

In addition, the Participatory Management of
Mangrove Resources project was promoted with input
from the local community regarding control of resources
in the local coastal region and in coordination with
the policies of official government agencies.

Based on a participatory regional approach, life
histories were prepared and workshops and the like
held and, using community-based coastal resource
management techniques, eco-management planning
between the local community and the government,
resource management, and the preservation of natural
resources were promoted in an effort to arrive at
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sustainable lifestyles. It is hoped that the providing
of technologies and outside technical assistance will
enable the management of natural resources and the
continuation of environmental education relating to
technologies and resource management to the next
generation.

The major problem to be resolved in the future is
to overcome the antagonisms among organizations,
andJ 10 community-based participation, 0 200 lateral
mechanisms, and 300 neutral promotion are needed.

4-173 Tidal Flat Environmental Education Curriculum
in the Ariake Sea Coastal Area

Hayakawa, Rumiko and Toubai, Sadayoshi

The speakers reported efforts to preserve wetlands
that are one of the activities of WWF Japan, focusing
on the activities relating to the tidal flats in the Ariake
Sea. The environmental destruction in the Ariake
Sealla habitat for mudskippers and other creatures
and a way-station for migratory birds such as the
snipe and plover(d caused by reclamation activities in
Isahaya Bay is becoming a serious problem. For this
reason, nature preservation activities through
environmental education were conducted, focusing on
this region as a key preservation region. The ultimate
objective of this program is the establishment of the
Ariake Sea tidal flats as a national wildlife sanctuary
designated under the Ramsar Convention.

In the city of Kashima in Saga Prefecture, an
advisory group to study environmental education
programs for the Ariake Sea has been formed with
the participation of representatives from the local
government in Kashima City, the Board of Education,
schools, NGOs and other organizations. Local elementary
schoolchildren were also able to experience outdoor
programs{] birdwatching, investigation of living things
in tidal flats, a purification experiment involving clams,
a visit to an "undersea forest" and so on[] to study
the relationship between tidal flats and forests, rivers
and the ocean. The speakers also presented the joint
implementation of environmental education in which
extensive teaching materials were developed and
distributed in order to further environmental education
regarding the Ariake Sea, and training sessions for
teachers and supervisors were held.
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Session 4-3

Chairperson: Sudara, Suraphol

4-254 Newspaper's Role and Limitations in Environmental
Reporting
Case Study: Isahaya Bay Land Reclamation
Project Issue

Ohkura, Yoshiko

This presentation focused on the role of newspapers
as mass media organs for reporting on the environment,
using the Isahaya Bay reclamation project as a case
study. A discussion of the role of the media as
demonstrated in the Isahaya Bay reclamation project
and the role of journalism, focusing on newspaper
reports, was held, and reference was also made to
the problem of consensus-building and of local residents
expressing their opinions.

Ms. Ohkura listed the major roles of newspapers
as Spectator, Watchdog and Servant of the State,
and also asserted that the media also plays another
role: that of a Trickster.

Nevertheless, in the case of the Isahaya Bay issue,
the effect of newspapers never attained that of a
bottom-up movement to the government, as the
social context had not been completed. However,
the speaker pointed out that, despite these limitations,
the advantage of newspapers is the ability to preserve
information through the media. She also advanced
the view that the establishment of organizations for
harmonization and cooperation was needed at the
earliest possible opportunity in order to pursue joint
action centering on the local community.

4-263 NGOs and Community-Based Organizations
gJcCBOsO in ICAM Programs in the Gulf of
Guineal West Africall

Adam, Sikirou Kola

The topic of this presentation was the activities of
the Integrated Coastal Zone ManagementOd ICAMO
programs in the Gulf of Guinea in West Africa. Mr.

Adam cited the lack of dialogue between the local

community level and the government level as a

problem. To conduct practical NGO activities, and

to establish community autonomy, a cooperative
relationship for managing coastal zones must be
established, network strategies for acquiring project
opportunities must be established, and a plan of action
for promoting community management participation

82

Session 4-3

000 Sudara, Suraphol.

4-2540 00 000000000000O0QoooooOo
O0O0o0oOooDOoDoOooDooo

Ohkura, Yoshiko

gogoooooubooobbooubooonoo
ogoooooboooooooboooboooooon
oooooooooooooooooooooooo
dooooooooooooooooooooooo
oooooDooooooooooooooooooo
gooooo

J00o0o0o0opDpDpDOooO0O0 Spectator OOO0O
Watchdog O OO0 OO Servants of the State 000
goodoooooooooboooooooonon
Trickster 000000000000 OOO0O

gooooobotoobooooboooooonoa
goodooooubooobbooooboooonon
gootdoooouoooobboooboooonoo
oooooooooooooooooooooooo
dooooooooooooooooooooooo
0o0dDoodooooooooooooooooog
dooooooooooooooooooooooo
oopooooooooooo

4-2630 00 000000DO0OOOODICAMOOO
gooooNecoooDoooogg

Adam, Sikirou Kola.
gooooooooooooicAMOOOOoOoO
oooooooooooooooooooooooo
0ooooooooooooooooooooooo
goooooooNcoOODOoooooooooono
oooooooooooooooooooooooo
doooooooooooooooooooooooo
doddoodoooooooooooooooood
oooooDooooooooooooooooooo
oopoo
ooooo0oooooooooooooooooo




is needed.

For this purpose, educational activities for NGOs
were conducted with regard to ecosystems in coastal
regions and coastal zone management, and workshops
were held in each region. Efforts are being made to
establish communications for computer learning,
promote a participatory approach, and improve
technical knowledge and skills, and also to define
the role of NGOs, promote networking with relevant
organizations, and conduct educational training for
the plan of action, etc. in the implementation of the
overall action plan.

3-055 Japanese Poets Fight to Save the Seto Inland
Sea with their Pens
Shapiro, Harvey A.

For the past 40-odd years, the Seto Inland Sea
has been developed as an industrial region, through
reclamation, the construction of artificial islands and
so on, and it has been beset by the occurrence of
"red tides" and other environmental problems. The
problems involved with reclamation and the current
status of these activities and the environmental destruction
of the Seto Inland Sea were presented through the
activities of two poets, Makiko Habu and Keisuke
Aoki. Points were made regarding the direction of
government and policy as they relate to environmental
preservation and the restoration of nature. The speaker
also touched on the need to restore an animistic
perspective centered on the ecology rather than one
centered on human beings, as well as the importance
of cultural and religious aspects and other spiritual
and psychological environments.

4-272 Underprivileged High School Students are
Provided the Opportunity to participate in
Scientific Research Performed in the Field of
Environmental Science

Chambers, Patricia, Dendrinos, Georgia and Murray,

Laura

The speakers reported on the activities of a project
conducted through monitoring and investigation, data
analysis and real scientific data collection regarding
seaweed at Horn Point on Chesapeake Bay in the
state of Maryland in the United States. The project
was implemented through cooperation between research
institutions and scientists and with university institutions,
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and data was gathered from four locations over a
period of several weeks and then filtered, and
measurements of biomass and chlorophyll were
conducted. Based on this data, a web page was
created and river cleanup activities and the like were
also conducted.

Moreover, through these activities, changes in the
environmental awareness of the children in the facility
were also noted, and the activities will be continued
on an ongoing basis.

Session 4-4

Chairman: Kuijper, Maarten

4-264 Environmental Education through the Provincial
Nature and the Green Manufacturing

lio, Yoshiyuki

In the city of Hamamatsu, Shizuoka Prefecture,
training of engineers with a rich humanitarian spirit
is promoted through environmental education centered
at nearby Lake Hamana aimed at preserving the
local natural environment. It is designed to promote
a true sense of the firm connection between human
beings and nature, and enable participants to become
familiar with provincial nature and, through "green
manufacturing,” to conduct ongoing environmental
education activities in a spirit of fun and enjoyment.
Practical activities include the creation of a solar-
powered boat using recycled PET bottles and a Lake
Hamana Clean-up Drive, to encourage spontaneous
thought regarding the nature of recycling and reuse
while having fun. Other environmental education
activities include the conducting of "eco-tours," an
Environmental Education Declaration centered around
the solidarity of the family, students, schools and
the community, the creation of biotopes and so on.

4-362 The Environmental and Touristic Corridors
and the Sustainable Development in the Coastal
Seas in the Department of Choco, Columbia
Conto, G., Jose H.

Eco-tourism designed to contribute to sustainable
development in the Choco region of Columbia and
the proper role of development were raised as important
issues. This is a region inhabited by a wide variety
of life forms, and it has been designated a national
park and a habitat for a variety of wildlife. Currently,
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due to its location adjoining the Panama Canal, it is
becoming a focus for development, but in order to
strike a balance with the preservation of the ecology
and the natural environment, sustainable development
through the creation of an environmental corridor
for living things has been established as a goal. The
speakers asserted that a consideration of the relationship
between human beings and nature and the relationship
between water and our lifestyles is needed.

4-108 Coastal Environmental Education through Role
Integration by Professionals Towards Sustainable
Development

Alungal, Balchand N.

Mr. Alungal discussed the need for coastal
environmental education and for a network of specialists
in research into costal zones. He described the
framework and content of the People's Participatory
Program(J PPP( in a presentation that included discussion
of educational prospects, cultural aspects, economic
background, cultivation of aesthetic sentiments, a
global perspective, personnel management, the
management mode and philosophy, environmental
education programs, the construction of information
systems, community activities, nature management,
and the integration of traditional techniques and
modern management principles.

The speaker also stressed the importance of various
organizations, including advisory agencies and private
agencies, facing the need for management of coastal
zones and organizing for this purpose, as well as
the importance of participation from various organizations
and personnel training.

4-346 Environmental Conservation in the Coastal
Areas of the Sea of Japan

Watanabe, Masahiro; Honjo, Shiro, Yamamoto,
Kazuyuki; and lzumi, Shin-ichi

The speakers reported on snorkeling classes and
volunteer leader training programs conducted at the
Takeno Snorkeling Center, operated by the Ministry
of the Environment, located in the San-in Kaigan
National Park. At the Center, snorkeling classes for
children are held, and the children study background
information and observe the undersea forests and
the living creatures that inhabit the ocean in order
to develop their powers of observation. In the volunteer
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leader training, training manuals and guidebooks
containing expertise were prepared. At the time of
the oil spill from the tanker Nakhodka, the Center
organized a volunteer group to help clean up the oil
and surveyed the impact on the ecosystem.

The speakers reported on the need for environmental
education in order to preserve an environment that
allows people to learn from nature.

Summary Session

Coordinator: Dr. Wayne H. Bell
Vice Coordinator: Dr. Gloria Snively
Rapporteur: Prof. Fumiaki Taniguchi

Dr. Bell: The approach to science and technology,
computer training and environmental education are
crucial. In addition to these, teacher quality must
be improved, and we must create environmental
education programs, provide a "period for integrated
study" and conduct cross-curriculum development.
Also, we must pay attention to the issues of landscapes
and the carrying on of cultural traditions. We must
also find a way to promote networking.

Dr. Snively: The basis of environmental education is
outdoor learning — in other words, education through
direct experience — and, as a result, to strive to
bring up children who will act responsibly. It is also
necessary to learn monitoring skills. In this way,
sustainable environmental education rooted in the
local community must be achieved.

Prof. Taniguchi: | would like to touch on three trends
in today's session:

0010 Theory

1. Principles of environmental education: the establishment
of a pedagogy and framework for environmental
education were cited.

2. Environmental management: the need for a cross-
sector approach was confirmed. For this purpose,
the approaches of "environmentally-sound”, "socially-
equitable” and "culturally-appropriate” were cited.
(020 Case study reports

1. Natural environment: The intention to resolve
global environmental problems using data that is
based on scientific education
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2. Social environment: Promotion of social education
activities and the establishment of a common social
sphere are needed.

3. Mind environment: The importance of "human
education” and matters based on human sympathy
was pointed out.

0030 Role of environmental education

1. Development of teaching materials: The need for
integration and the need for a framework

2. Teacher quality: This is the most important issue
and a difficult problem. Accordingly, teacher training
is also indispensable.

Dr. Snively: Impressions of the poster session: Must
have a theme and include educational elements

Mr. Kuijper: Regarding the impact of environmental
education, | wonder whether it will be possible to
change our values, have a sufficient impact on children,
change the entities for consensus-building through
the efforts of policy-makers, and so on?

O from audiencel] Mr. A In coastal cleanup activities
and the like, people will have more of a commitment
if they have an awareness of whose sake they are
working for.

O from audiencel Mr. B: It is valuable to be able to
learn from so many different cultures at an international
conference like this.

Dr. Bell: And enlightened education will help the
community itself to grow.

Dr. Snively: Another issue is the difficulty of
introducing the cultivation of a sense of values into
education. However, we should encourage this by
conducting cultural comparisons and comparing case
studies.

Dr. Bell: Furthermore, we should not stop only at
environmental education from the scientific aspect
alone; an approach to environmental education from
the cultural and artistic aspects is also needed, as is
an approach from the global environmental aspect.
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Dr. Sudara: Overall, monitoring skills by means of
scientific monitoring, an environmental education
curriculum using monitoring, and a sensitivity to the
local community and so on are also important.

Dr. Snively: Canada is also facing the First Nations
problem; we must learn from the wisdom of the
indigenous peoples. If we ignore this wisdom,

ultimately this will mean a loss of resources. This
must be incorporated into environmental education.

0 from audiencell Mr. C: Not only that, but conducting
environmental education within companies is also
indispensable.

Prof. Taniguchi: Essentially, environmental education
requires one's original childhood experiences with
nature. Furthermore, knowledge must be increased
until it becomes wisdom. The concepts of civilization
and culture must also be clarified. Civilization O
scientific civilization, material civilization and so on O
has a universality that makes time and space uniform.
Culture, on the other hand, is based on unique
individuality and is rooted in ecology. Accordingly,
in the places where the civilization environment and
cultural environment intersect, present-day specific
individual environments are established. This subject
requires further discussion.

Dr. Bell: What about the question of improving teacher
quality?

Prof. Taniguchi: This is the most important matter.
Teacher training is needed.

Mr. Kuijper: | think we must also develop an approach to
science and research that can contribute to education.

Ofrom audience Mr. D: The current status of the
move to set up a "period for comprehensive study"
in Japan is unclear, and those on the front lines are
facing a variety of problems. Isn't the establishment
of the "pedagogy for environmental education" that
was mentioned a moment ago lacking?

Prof. Taniguchi: Yes, that's correct. And the objective
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of training using environmental problems is not to
nurture people who will resolve global environmental
problems but to nurture people who are rich in spirit.
If you do that, you will nurture people who do not
do things that destroy the environment but those
that are concerned about the environment.

In Japan, regarding the establishment of a "period
for comprehensive study," four topics have been raised:
health and welfare, international exchange, information
learning and environmental education. However,
there are concerns that some of the topics will come
second to those that are means to an end: the English
language education under international exchange and
the computer skills under information learning. The
environment and human lifed health and welfared
are the objectives, and more emphasis should be
placed on them.

In addition to training in problem-solving ability,
environmental topics must be incorporated into each
course. For this purpose, we must nurture survival
ability in the field: in other words, the ability to live.
As was noted a moment ago, improving teacher
quality and improving the environmental awareness
on the part of the teachers themselves is also needed.

Mr. D' | think we need to conduct environmental
education for the adults themselves, and also for
children and teachers and children and parents together.

Prof. Taniguchi: The problems of teaching materials,
teacher quality, and of the creation of networks have
been included as major topics at the UNESCO Asia
/Pacific environmental training seminars for the past
three years. Among these, improving teacher quality
is the most important. Even if you have a manual,
it is crucial that you don't have someone unfamiliar
with that manual but a teacher who strives for self-
awareness.

Dr. Snively: What kinds of textbooks are used in
Japan? | imagine that most are based on Western
scientific concepts, but wouldn't the ideal be to have
those that are based on each country and region?
Among the science textbooks, are any that are unique
to Japan included in the curriculum?

Mr. lio: Under the system in Japan, teachers use
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textbooks approved by the Ministry of Education,
Culture, Sports, Science and Technology. However,
since teachers are imparting knowledge, it is important
to bring about a shift from the things that one has
discovered and felt oneself to a common human
understanding. Specifically, | feel that one way to
provide a doorway to environmental education would
be to make learning from local culture the starting
point and learn from the wisdom of nature.

Dr. Bell: Summing-up and greeting.
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Mr. lvica Trumbic
Director

Priority Actions Programme Regional
Activity Centre(d PAP/ RAC Centre
United Nations Environment Programmel] UNEPO

Opening the session, its Chairman Prof. Susumu
Takayama stressed that the issue of governance in
environmental management is becoming ever more
popular and often mentioned in various instances.
Although it is widely accepted as a promising management
framework at the beginning of the 21st century, it
still leaves a lot to be desired in terms of its definition,
and not to speak about its meaningful translation into
many languages. He has introduced two keynote
speakers which were expected to set the pace of the
entire theme: Mr. Shigeharu Nakachill Japan( and
Ms. Jane T. NishidaO USAL.

Mr. Shigeharu Nakachi is representing a Japanese
NGO - Environmental Monitoring Laboratory from
Osaka. In his presentation he described the case of
the island of Teshima in Seto Island Sea, which has
been exposed to illegal shipping and dumping of
industrial, toxic and hazardous, waste. After explaining
the levels and damage that this operation has made
to small but highly coherent community of islanders,
Mr. Nakachi went on explaining their actions aimed
at solving this situation. Besides companies that are
responsible for dumping hazardous waste, the original
culprit was Kagawa prefecture, which gave the permission
for dumping without assessing the potential impacts
of such an activity. The citizen action forced the
Prefecture to establish examination committee that
gave the technical advise how to resolve the pollution
problems. The residents of Teshima Island closely
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monitored the examination process. In this presentation,
one of the first cases of environmental mediation and
conflict resolution in Japan was shown, including how
the power of civil society, if wisely led, could result
in practical and beneficial action and solve the
environmental problems. But it has also shown that
there were holes in the management system that
have allowed the wrong management decision by the
prefecture to be taken in the first place. Keywords
- MEDIATION; PARTICIPATIONO

Ms. Jane T. Nishida from the Maryland Department
of the Environment presented the case of an innovative
strategic initiative leading towards a major policy
shift in that US state's environmental affairs. The
strategy is called "Smart Growth" and is composed
of four major components:

1bThe creation of priority funding areas aimed at
directing private investments in those areas by
providing matching funds for infrastructure and
environmental services;

1bThe rural legacy program where state funds are
used to protect the farmland and natural resource
areas;

1bThe transportation programme whereby the mass
transit will double by the year 2020 and the
investments will equal those for highways: and

1blrhe Brownfield programme aimed at cleaning up
the abandoned industrial sites in cities and stimulating
their reuse and redevelopment.

The initiative is based on interlinkages between
land use, climate change and coastal environmental
management. It is expected that if the initiative will
be successful that the negative effects of expected
climate changes in the next 50-100 years will be
largely reduced in this state. The presentation has
also shown the positive sides of a large state initiative,
as well as what might be expected when the decision
makers commit themselves to work towards reducing
negative environmental impacts. However, this initiative
will not be possible if there were no positive political
links between the decision makers and concerned
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groups of the society.[] Keywords: POLICY INSTRUMENTS
; POLITICAL COMMITMENTSO

Session 5-1 "Approaches and Case Studies"

The first session[]5-100 was devoted to approaches
and case studies and was chaired by Dr. Asami
Shikida. There was one change in the program,
because Ms. Wickramanyake from Sri Lanka was
not able to attend, and was substituted by Mr.
Supriyadi from Indonesia.

Mr. Indarto Happy Supriyadi was the first speaker
with his presentation of mud-crab and mangrove
management in Kotania Bay in Indonesia. The approach
assumed the elaboration of a number of management
options, each one of them targeted to a specific
problem. However, the overall theme is the overexploitation
of natural resources resulting in their non-sustainable
use. This case has shown how a resource management
plan could be implemented in a less than technically
sophisticated environment, but that with adequate
outside support it could be efficiently matched by a
relatively sophisticated technical tool such as satellite
remote sensing. Keywords: MANAGEMENT PLAN
» REMOTE SENSINGO

Mr. Tetsuro Yoshida from Japan's Nippon Foundation
presented how the erosion of sandy beaches on the
Kujukuri-hama coast in Chiba Prefecture affected the
well-being of the local population and what steps they
have taken to change that situation. This was
presented as a case in ocean governance. The local
residents have taken steps to assess and analyse the
situation and disseminate information among them.
Some university professors placed their technical
expertise at the disposal of local residents. Early
enough it was understood that the authorities will
not solve the problem coastal retreat by 70 cm a
year(d, and that the citizens have had to organise
themselves. Questionnaire was sent to many addresses
and there was very good response rate. It helped to
estimate what was the position of major stakeholders
in this case. This case has shown the power of well-
organised local action in solving the environmental
problems.[J Keywords: CITIZEN ACTION: PARTICIPATIONC]
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Mr. Monyneath Vann from Cambodia presented
the state coastal management plan. It is very
ambitious and comprehensive initiative undertaken
with the support of DANIDA. It is based on a
community based resource management. The plan
has three components:(J 100 policy, legal and institutional
component;[J 200 participatory framework for planning
and environmental management; andJ 3[] action plans.
There is a growing interest for CZM in Cambodia
and it has bolstered this initiative. Plan is still in
the preparatory phase and its implementation will
start in 2002. The plan looks coherent and logical,
and it has all ingredients of the prevailing integrated
management approach of today. However, since it
is not being implemented yet, its practical effects
still remain to be seen. This case is a positive
example where affirmative political atmosphere bolstered
the preparation of a comprehensive integrated coastal
management plan.[] Keywords: COASTAL MANAGEMENT
PLAN; PRIORITIES; ACTION PLANSO

Mr. Mustafa Tayyar Bebek from the Turkish
Ministry of the Environment gave a presentation of
an Environmental Impact Assessment prepared for
a transboundary natural gas pipeline. It was a standard
procedure, but interesting because it was prepared
for a large-scale project. He gave all the details
regarding the possible impacts and mitigating measures.
0 Keywords: ENVIRONMENTAL IMPACT ASSESSMENTO

Session 5-2 " Integrated Governance Based on

Technology and Methods of Participation”

The session's chairman Prof. Akinori Ebara introduced
Ms. Yoshie Nakagawal Japan] who presented the
model of ecology social movement. The basic issue
is whether we could create sustainable environmental
movement, which is based on adequate environmental
information for decision-making. Another question is
whether such movement could be broadly based
without relying and/or depending on key persons.
The author's opinion is that this could be developed.
The model has 4 stages:] 10" roundtable”, as an open
interface where opportunities are created for everyone
;00 20 creation of a "scenario", a sort of discovery
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device, where local resources are being re-discovered
;0 30 preparation of a "strategic plan", in order to
achieve the stated objectives; and] 40 creation of a "
flow", meaning the effective interaction and flow of
information between the government and local
community. The author placed great importance to
building the strategic scenario, conceived as a "tree",
which is guiding actions towards creating and implementing
a vision. It is a "bottom-up" actions by the peoplel
and "top-down"[J actions by the government(] approach.
The scenario is not controlled from one centre but is
composed of a number of fluid actions. Ms. Nakagawa
also presented a number of case studies, such as
Takarazaka City trash and environmental problems
citizen association, and Muko River roundtable. The
case presented emphasized the importance of
relationship between a number of key factors: people,
money, information, knowledge, interests, values,
etc. 0 Keywords: ECOLOGICAL MOVEMENT;
SCENARIO; TOP-DOWN;, BOTTOM-UPO

Dr. Ramasamy Krishnamoorthy from India presented
the case of multisectoral approaches to CZM in the
State of Tamil Nadu. He gave an overview of coastal
problems in the state, which is characterised by
lagoond Ramsar site(] deterioration, shoreline erosion,
biodiversity losses, coastal pollution etc. These
problems are caused by unsustainable resource use
practices, such as tourism activities, mangrove wood
cutting etc. There are problems of hydrology, which
affect the state of mangrove wetlands. Coastal sediment
transfer causes changes in coastline particularly in
wetlands areas. The Ministry of Environment has
created regulations for CZM, but that didn't take in
consideration the participation of the people living in
the area. One of the subsequent activities, aimed at
developing further the one-sided government
regulations was to develop a special Joint Mangrove
Management JMM[J, a science-based and people-
centred mangrove management programme. After
several years of implementation, there were significant
improvements in the environmental systems. The
author presented satellite images of several areas,
which have benefited from this programme and
where positive changes were observed. Another
example was Marine Biosphere Reserve management
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in the Gulf of Mannar, which are the first of this
kind in India. Their state deteriorated after the
drought reduced employment opportunities in the
hinterland's agriculture forcing people to move to the
coast. This population movement towards the coast
caused changes in land cover and in the use of available
resources. These programs have benefited from the
support of international donors. In the future more
efforts will be utilised in capacity building and developing
site-specific studies.[] Keywords: LOCAL PARTICIPATION
» THEMATIC COASTAL PROGRAMS[

Dr. Yiyang Shen from Japan presented the use of
GIS based Decision Support System for coastal EIAs.
The case presented involved the Osaka Bay. The
bay and its ecosystems were historically threatened
by the high population growth and ensuing reclamation
of the sea. An EIA was conducted to assess the
environmental impacts of such development. The
ultimate objective was to develop a DSS to guide
future development. The model was explained in
detail, in its structured how it works[ as well as in
its contents. A case study was prepared to show
how the model works in the preparation of EIA for
coastal development projects. The procedure explained
consists of project description, description of
environmental conditions, identification of interactions,
and impact evaluation. This was all integrated in
the Osaka Bay Environmental Information system
0 OBEIS. The system is still under construction. In
the future it will be on Internet. However, one test
of the system has already been made in the form of
the hydrodynamic model for a section of Osaka.
0 Keywords: TOOLS; GEOGRAPHIC INFORMATION
SYSTEM: DECISION SUPPORT SYSTEM,
ENVIRONMENTAL IMPACT ASSESSMENT[

Dr. Eiichiro Nishizawa from Japan presented the
case of effluent trading for water quality management
in the Chesapeake Bay. He gave a short introduction
on the nature of effluent trading as a relatively new
instrument, which is also supported by the Kyoto
Protocol. The essence of the instrument is that polluters
could trade the agreed upon pollution emissions
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among them, provided that the overall limit of pollution
is not being exceeded. The benefit of this is that
total pollution loadings can be kept at or below the
prespecified levels. Also, flexible regulation for trading
provides an incentive to industries to physically stay
where they areld keeping the jobs[ instead of moving
to areas where water quality regulation is less stringent.
In Chesapeake Bay, the implementation of this instrument
has made that nitrogen and phosphorus levels were
significantly reduced. In the discussion that followed,
many participants posed questions regarding the
implementation of this instrument. 0 Keywords:
ECONOMIC INSTRUMENTS, EFFLUENT TRADINGO

Session 5-3 "Systems and Legal Issues - Case Studies"

Chairman of the session Prof. Thomas Schoenbaum
introduced Prof. Akinori Ebara who presented the
activities leading towards the reformation of the
coastal management system in Japan. The most
rigorous legal approach in Japan in coastal zone
relates to the coastal strip, and in the area between
the the low and high tide line. The history of regulation
in coastal land in Japan dates back to 1604 and,
since then, there have been several periods when
new laws related to coastal areas were created reflecting
the social and economic influences of the times. The
coastal zone today is heavily used 77% for commercial
purposesl]. In 1999, the Parliament adopted the
Coastal Act Amendment, while in 2000 the National
Land Agency prepared Guidelines for the Integrated
Coastal Management Plan, which are applied to the
entire coastal area. There is no private ownership in
coastal zone in Japan. The land there could only be
leased. Another important issue is the reclamation
of the land. The basic legal system for coastal
management in Japan exists, but the revision is
needed Keywords: LEGAL SYSTEMO

Prof. Kang Jung-woon from Korea presented the
emerging ICZM issues in his country. Traditionally,
CZM in Korea focused on coastal water quality,
coastal aquaculture and, minimally, on coastal transportation.
More serious ICZM started in early 1990s. Coastal
Management Act was adopted in 1999, and national
Integrated Coastal Management Plan was prepared
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in 2000. Currently, regional ICM plans are being
prepared. The author presented the goals and nature
of ICM program in the country. Sustainability acts
prominently. Legal system for CZM exists, but the
author considers that there are too many acts related
to coastal management, because they are very
complex and often overlapping. The basic question
now is whether Coastal Management Act could
integrate all these laws. The planning framework
for ICM has three levels: national plans, regional
plans, provincial plans. The organizational framework
consists of national Division of Coastal Planning,
provincial/metropolitan governments' sections for CZM,
while municipal governments are very weak. Planning
and governance issues are: realizing sustainability,
integration(] what and how(], how to make the regional
coastal management plans work, how to make
implementation and evaluation work, networking,
education and training, and participation. The questions
that have been asked related to the issue of biodiversity
and how the CZM system responded to this challenge,
and to the relationships between national and regional
/local governments, having in mind that there is a
strong centralisation in Korea.[ Keywords: COASTAL
MANAGEMENT SYSTEM; LEGAL SYSTEM;
INSTITUTIONAL STRUCTURE[

Dr. Dinesh Kumar Periyadan Katinhipally from
India introduced the issue of legal challenges for
resolving environmental issues in the coastal zones
of India. He introduced the basic features of India's
coastal areas, its economy and social structure, and
its coastal management system. Special importance
was given to legal system. There is variety of coast
related laws, whose existence dates back in early
1950s. The basic characteristics of the legal system
were presented. One feature of this system is the
designation of the Coastal Regulation Zones[ CRZ[.
There are several types of these zones depending on
the state of their environment and resources, as
well as development pressures. In each type of these
zones different policies are being implemented. The
problems and challenges of coastal management were
then presented.d Keywords: LEGAL SYSTEM; LEGAL
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Dr. Yu Huming from China presented some of the
problems of marine pollution across administrative
boundaries in Bohai Sea. He assessed the importance
of ICM in solving this problem of marine pollution
and to establish how ICM works in the real world.
He gave an overview of the environmental situation
in the area. The most important feature is that there
are 40 rivers discharging into the sea, with the
population of around 445 million people. The biggest
problem is the seawater quality, which is today very
low. Several agencies are involved in coastal management,
but there are incidences of conflict among them. A
programme was launched recently by SOA to manage
the sea: the Bohai Sea Management and Development
Programmel] BSMDPCL Basic details of this programme
were presented. Another similar programme was
launched too by another agency - SEPA BSGMPLL
The author also presented GEF financed PEMSEA
project, which is closely related to the national project.
0 Keywords: INTEGRATED COASTAL AREA AND
RIVER BASIN MANAGEMENT; INSTITUTIONAL
ARRANGEMENTS, COORDINATIONDO

Session 5-4 "Systems and Laws -Framework for
International Cooperation”

Chairman of the session Mr. Ivica Trumbic introduced
Prof. Thomas Schoenbaum from USA who presented
the coastal management system in the state of North
Carolina in USA. First, he informed the participant
of the natural and socio economic characteristics of
the North Carolina's coast. The creation of its CZM
system had 5 parts:0 10 settlement of unresolved
matters of ownership of wetlands and intertidal areas
;0 20 extensive public education campaign;(J 30 drafting
of new legislation;d 40 implementation of legislation;
and(J 500 constitutional defence of management system
in the courts. Concluding his presentation, Prof.
Schoenbaum informed about the lessons learned in
implementing this system. Public participation is
critical, law enforcement is crucial, careful control
of government and legislation is important, and
development cannot be stopped but only carefully
managed.[] Keywords: INSTITUTIONAL ARRANGEMENTS
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» LEGAL ARRANGEMENTO

Dr. Yves Henocque from France introduced the
concept of Integrated Coastal Area and River Basin
Managementd ICARM[], as applied in France under
the influence of the new EU Water Framework
Directive. In his introduction he brought forward
several indicators compiled recently showing that even
the wealthiest and most developed countries are not
yet on a safe track towards sustainability. In France,
ICARM is being implemented through the implementation
of large River Basin Management Plans(0 SDAGEL[L
He gave details on the Rhone-Mediterranean-Corsica
basin. Large financial resources back the implementation
of the plan. In conclusion, some guidelines are drawn
up for future initiatives towards integrated coastal
area and river basin management. [0 Keywords:
INTEGRATED COASTAL AREA AND RIVER
BASIN MANAGEMENT, INTERNATIONAL AGREEMENTSU

Mr. Yihang Jiang from UNEP presented the case
for international cooperation in coastal management
in South East Asian region. He reminded the audience
on the findings of the Transboundary Diagnostic
Analysis, which found numerous interrelationships
between physical processes and socio economic conditions.
The resulting state shows dangerous trends in coastal
resources use. He stressed that the elements to be
considered in future action in the region are economic
valuation of resources, regional cooperation, government
commitments towards sustainable resource use, joint
efforts towards planning, and joint action in plan
implementation. 0 Keywords: INTERNATIONAL
COOPERATIONC

Dr. Sule Gunes from Turkey devoted her presentation
to explaining the legal status of enclosed and semi
enclosed seas. She gave an overview of these areas
as well as the background on their legal definition
003rd UNCLOS, Law on the Seall. In both cases we
could see a tendency towards cooperation and flexibility.
In several cases regional conventions were adopted.
Most of the programmes of today are carried out
under UNEP's Regional Seas Programmes{ 1400, while
4 regional seas programmes are outside of it. Dr.
Gunes explained in more detail the status of the
Mediterranean Action Plan, considered to be the
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most successful of the Regional Seas Programmes.
She explained how the Barcelona Convention and its
protocols work in practice and what is the organisational
structure of MAP. O Keywords: INTERNATIONAL
COOPERATION; INTERNATIONAL LEGISLATIONO

Summary of the discussion

The theme Coordinator Prof. Thomas Schoenbaum
gave his summary of the sessions. It is clear that
coastal management is on the move, and that its
base was being enlarged constantly. The countries
place great importance on the legal system for coastal
zone management, law enforcement as well as on
appropriate institutional arrangements. There is
encouraging development in the use of economic
instruments for coastal management and their variety
is constantly expanding. Finally, there is an increasing
international cooperation in dealing with coastal and
marine transboundary problems.

The theme Vice Coordinator Prof. Asami Shikida
presented his view of the poster session and its relevance
Although this theme is not highly
technical, and maybe not as attractive for the poster

to this theme.

format as some other themes, there have been
several posters that provided an additional insight
and added value to the themes of these sessions.

The Rapporteur Mr. lvica Trumbic summed up
the presentations and discussions that were held.
Although the "governance" was the major issue, it
was not mentioned many times However, the
presentations have directly or indirectly tackled it.
The term has surfaced after UNCED in 1992 and is
based on the larger inclusion of the elements of civil
society in environmental management. However,
there are definitional problems as well as difficulties
in properly translating the term "governance" and its
meaning in many languages. Most of the presenters
tried to give it some definitions and to propose instruments
for implementation of the governance approach in
coastal zone management. Two issues dominated the
discussion. The first is the participation of stakeholders
; the second is the legal system, which provides the
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regulatory framework for coastal management. Both
are indispensable if we want to have the effective
coastal management. The former is typical of the "
bottom-up”, and the latter of the "top-down" approach.
The most important lesson learned from this theme
is that both approaches are indispensable, and that
they have to be well integrated if we want to have

effective governance.

Most of other presentations stressed the importance
of planning and management tools and instruments
such as economic instruments, institutional arrangements,
Integrated Coastal Area and River Basin Management
approach, EIA, GIS, DSS, land use planning, etc.

Another important issue was the need for strong
political commitment from decision makers. If that
doesn't exist, coastal programs are simply non-sustainable.
And finally, the international cooperation was considered
crucial for success in many regions of the world,
particularly there where transboundary problems are
prominent. This cooperation is usually based on "hard"
0 conventions, protocols, directives(] and "soft'(] charters,
declarations international legislation. Several positive
examples were singled out such as South China
Regional Seas Programme and the Mediterranean
Action Plan.

In the discussion that followed, the participants
noticed the strange absence of decision-makers and
donors in these sessions. This would not have been
the case 5-10 years. They questioned whether this
was the result of diminishing interest of these powerful
stakeholders in coastal zone management. Also, there
was not much evidence of the private sector's participation.
Some participants noticed that private sector's role is
becoming more pronounced, but that there is a need
to work towards its larger integration in CZM. Some
mentioned the need for public-private partnership as
an appropriate form for CZM, because coastal zones
should not be open only for the realisation of the
private interest. It was also mentioned that the
exchange of information should be enhanced, as well
as new indicators for monitoring the CZM progress
be developed.
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Between the end of last year and the beginning of this year, the poor seaweed harvest in the Ariake
Sea in western Kyushu became a major social issue and one of critical economic importance for the local
community. Society’ s interest in the connection between the environment of the Ariake Sea and reclamation
operations and other issues increased.However, neither the users of this ocean nor the government
officials in charge, nor even the residents of the surrounding region, can be said to have a deep understanding
of the geographical elements and organic life that were the original nature of the Ariake Sea. In this
session, we will take a fresh look at the Ariake Sea, identifying current problems and deepening our
understanding of this ocean and the distinctive features of shallow sea tidal flats.

06-386 Prof. KATO, Osamull Japan(]
Faculty of Agriculture, Saga University
"The Flow Features and the Forming Process of Tidal Flat in Ariake Sea"
01-356 Mr. UOYA, ToshinorildJapanO
Ministry of Environment, Japan
"Monitoring by Ministry of Environment at Ariake Bay"
0 1-327  Mr. IWAHASHI, Yoshinorill Japan(
Graduate School of Science and Technology, Kumamoto University
"Evaluation of Denitrification Capabilities in the Tidal Flats of the Ariake and Yatsushiro Inland Seas"
Keynote Speech
00 6-389 Prof. TSUTSUMI, Hiroakid Japan
Faculty of Environmental and Symbiotic Sciences, Prefectural University of Kumamoto
"Collapse of Dominant Bivalve Populations on the Tidal Flats in Kumamoto Ariake Area and
its Negative Influence on the Water Quality of Ariake"
0 6-387 Prof. TAKITA, TorullJapan[
Director of the Marine Research Institute, Nagasaki University
"The Fauna in Ariake Sound and the Environmental Conditions which Keep up its Uniqueness,
with Special Reference to the Fish Fauna."
Keynote Speech
0 6-388 Prof. KITO, Hitoshil Japan(
National Fisheries University.
"Nori Culture in Ariake Bay"
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Prof. Toru Takita
Professor

Nagasaki University

1.The flow features and forming process of tidal flats
in the Ariake Sea
0J0O. Kato, Saga University[

The distinguishing features of the physical environment
of the Ariake Sea are the great difference in tidal
ranges, the fast current and the formation of very
large tidal flats. It is the unique resonance phenomenon
in the Ariake Sea that has created such a large difference

06 metersd in tidal ranges in the interior of the bay.
The topography of the Ariake Sea creates the
conditions that tend to produce this resonance. The
distinctive currents in the interior of the Ariake Sea
are greatly influenced by the outflow from the Chikugo
River. In the interior of the bay, residual flows are
formed, clockwise on the right side and counterclockwise
on the left side of the outflow from the Chikugo
River. The source of the enormous mud flats that
have developed in the interior of the bay is the
sediment carried from the Mt. Aso system and
other areas. This sediment is sorted by the unique
tidal currents and residual flows in the Ariake Sea,
forming enormous mud flats particularly in the western
part of the interior of the bay. The difference in
tidal ranges within the Ariake Sea is said to be
decreasing, but this is a phenomenon that is not
limited to the Ariake Sea; recently great changes
have been under way that extend to areas outside
the bay as well.
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2. Results of environmental monitoring of the Ariake
Sea by the Ministry of the Environment
OT. Uoya, Ministry of the EnvironmentD

In the Ariake Sea, the increasing occurrence of "

red tides" is becoming a serious problem. The recent
decline in fish production in this sea has been dramatic,
and last season there was also a poor harvest of laver
O'nori'00 culture. For this reason, from February to
August 2001, the Ministry of the Environment
conducted environmental monitoring throughout the
entire Ariake Sea. Low levels of PO 4-P and high
diatom densities were monitored in February, lending
support to the assumption that the occurrence of "
red tide" plankton had resulted in the consumption
of nutrient salts. In August, oxygen depletion was
monitored near the mouth of Isahaya Bay and other
areas, and in such regions the macro-benthos density
was monitored. The results underscored the recent
abnormal environment in the Ariake Sea and its effect
on the distribution of living organisms.

3. Evaluation of denitrification capabilities in the tidal
flats of the Ariake and Yatsuhiro Inland Seas
0Y. lIwahashi, Kumamoto University[]

The denitrification capabilities of tidal flat organisms
was evaluated using the acetylene block method. As
a result, it was found that, the greater the mud
content, the higher the denitrification rate became.
A comparison of denitrification activity in each region
of the Ariake Sea found that its activity level was
highest at the two points in the interior of the bay
where the mud content was greatest, and the next
highest was the Yatsuhiro Sea where the mud content
was also very high. In areas off the coast of Saga
Prefecture in particular, the mud flats were estimated
to have the capability of purifying waste water from
730,000 people, confirming the value of the existence
of the mud flats.

4. Collapse of dominant bivalve populations of the
tidal flats in the Ariake area of Kumamoto and its
negative influence on water quality in the Ariake
Sea

OH. Tsutsumi, Prefectural University of Kumamoto[

2. Results of environmental monitoring of Ariake
Sea by Ministry of Environment
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In seashores of Kumamoto Prefecture in Ariake
Sea, there has been a great decline in the population
of *asari* clams and other bivalves since the mid-1980
s. Our research into the causes of this decline has
revealed an extremely high mortality in young bivalves
in tidelands, and their high survival rate in sand
carried from offshore and spread on the top of the
tidelands. It is assumed accordingly that a certain
pollutants in the sediment has caused the infant
mortality. Suspension feeders such as bivalves are
said to control the density of phytoplankton in the
sea. The reduction in bivalves and other benthos
having this function may be the cause of the "red
tides" frequently noted in Ariake Sea in recent years.

5. The fauna in the Ariake Sound and the environmental
conditions that keep up its uniqueness, with special
reference to the fish fauna

O Toru Takita, Nagasaki University[]

Large numbers of relict animals of the time when
Japanese lIslands are connected to the Continent,
are found in Ariake Sound. They spend their entire
lives on tidelands of its innermost region or at the
mouths of rivers which discharge into the regions,
or lay eggs or spend their early stages in those areas.
The environment of the innermost regions is the
most important condition for the establishment of the
unique fauna of Ariake Sound. On the other hand,
the mouth area of the sound, which is greatly influenced
by the outer oceanic area, is used by many of the
fish produced in Ariake Sound as a place to spend
the winter. The existence of the unique environmental
condition in the innermost regions as well as the
variety of environments within Ariake Sound is what
brings about the establishment of its unique fauna.

6. Nori culture in Ariake Sound
OH. Kito, National Fisheries University(]

Ariake Sound produces approximately 40% of
Japan's domestic production of *nori*] laver(Jd] 1999
statistics[], and is particularly well known for the high
quality of the nori product. This high level of production
has major significance in ecological terms as well, in
the sense that the *nori* production eliminates the
excessive nutrient salts from the sea. The tidal current
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speed and the quantity of nutrient salts in Ariake
Sound are the main factors that support the high
nori production of the Sound. The minimum tidal
current needed for the nori production is 20 - 25 cm
/sec, while the minimum nitrogen level needed is 7
*-atoms/l. The nori production in Ariake Sound is
by no means stable; insufficiencies in nutrient salts
brought about by diatom plankton blooming and illness
taking place in the laver often decimate the nori
production.

Discussion / Question & Answer Session
The following questions were raised with their
corresponding answers as follows:

Q: Aren't the upper level and lower level tidal currents
in Ariake Sound different?

A’ When viewed on a micro level, they are different
to some extent, but in relative terms they can be
seen as the same.

Q' Doesn't the turbidity in water block off light and
degrade the biological production?

A In the case of Ariake Sound, it is an increased
transparency conversely, that would interfere with
biological production.

Q' Can tidelands be restored in Isahaya Bay?

A’ Tidelands will be restored, but things are at the
simulation stage at this moment, and more time
will be needed before the results can be obtained.

Q' What environmental monitoring activities will the
Ministry of the Environment conduct in future?
A The Ministry is currently planning the implementation
of surveys that will lead to the establishment of
environmental diagnostic techniques for shallow

waters that include Ariake Sound.

Q' Isn't there some comments on the gap between
the results of assessments and the actual status of
reclamation in Isahaya Bay?

A’ Before the closure of Isahaya Bay, a study of the
impact on fishing industries was conducted, but
no environmental assessment in a true sense of
the term has been conducted, and a greater impact
than that was predicted before the closure might
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be brought about to the biological production in
Ariake Sound.

Q' The changes in tidal currents recently occurring
in Ariake Sound are said to be caused by the
reclamation in Isahaya Bay. Are the degradation
of nori production of the last season related to
the changes of the tidal current?

A’ The poor nori harvest was caused by the large
quantities of phytoplankton produced, and it would
be difficult to link this to the problem of Isahaya
Bay.

Q: Why has there been no discussion in recent years
on river water, which was thought to give a great
influence to the nori production as well?

A'! This is because the species of nori has been
changed from the brackish "Asakusa-nori" to the "
Susabi-nori, which is typical in open sea."
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Session on Oil Spills:Environmental Impact and Restoration

Coordinator Prof. OHWADA, Kouichi
Vice-Coordinator Prof. OKADA, Mitsumasa
Rapporteur Dr. MAKI, Hideaki

Secretariat Staff Mr. YAMAZAKI, Tomio
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Oil spills in ocean regions, such as the oil spill from the Russian tanker Nakhodka that occurred in
the Sea of Japan in January 1997, have occurred in many countries around the world. In many cases,
these do serious damage to both the environments and socioeconomic status of countries over a wide
coastal area. For this reason, international organizations and relevant countries are studying various
countermeasures and working to create systems and gather information, and there is a need for wide-
ranging cooperation among industry, government and academia. In this session, we will deepen the discussion
on the environmental impact of oil spills and corrective measures, focusing on presentations by researchers
and others who are active in this field.

m Keynote Session and Oil Spills - 1
Chair Prof. KAWAI, HiroshiO JapanC
keynote speech
0 7-394 Prof. SCHOENBAUM, Thomas J.O0 USAO
University of Geogia School of Law
"Natural Resources Damages in the Case of Oil Spills"
keynote speech
0 3-121  Prof. OKADA, Mitsumasall Japan(]
Graduate School of Engineering, Hiroshima University
"Effects of Oil Pollution on Tidal Flat and Sandy Beach Ecosystems --- Deterioration of
Seawater Infiltration by the Penetration of Oils into the Sediments---"
03-224 Dr. KATAYAMA, Yoko[ Japan
Faculty of Agriculture, Tokyo University of Agriculture and Technology
"Effects of Spilled Oil on Microbial Communities in Tidal Flat"
0 3-102 Dr. MAKI, Hideaki Japan
Coastal Environment Research Team, National Institute for Environmental Studies
"Crude Oil Biomeditation Field Experiment in the Sea of Japan"

m Oil Spills - 2

Chair Prof. OKADA, Mitsumasa
03-229 Prof. OHWADA, Kouichill Japan[
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Faculty of Environmental and Symbiotic Sciences, Prefectural University of Kumamoto
"Study on the Effect of Water-soluble Fractions of Heavy-oil onto Coastal Marine Ecosystem
Using Mesocosm Facilities"
03-176  Ms. YAMADA, Mihokal Japan(]
Faculty of Agriculture, Tokyo University of Agriculture and Technology
"Study on the Fate of Petroleum-derived Polycyclic Aromatic HydrocarbonsO PAHsO and
their Accumulationin Mussels Using Enclosed Ecosystems, Mesocosms"
01-076  Prof. KOYAMA, Jirod Japan(
Faculty of Fisheries, Kagoshima University

"Recovery of Organisms from Polyaromatic Hydrocarbons Contamination by NAKHODKA Oil Spill"

m QOil Spills-3
Chair Prof. OHWADA, Kouichi
03-140 Dr. KOMATSU, Teruhisall Japan(

Ocean Research Institute, the University of Tokyo

O 0o oo

"Impacts by Heavy-oil Spill from Nakhodka on Inter-tidal Ecosystem{ 100 An Approach to
Impact Evaluation with Geographical Information System"
03-270 Prof. KAWAI, Hiroshill Japan(]
Kobe University Research Center for Inland Seas
"Impacts by the NAKHODKA Heavy-oil Spill on the Inter-tidal Ecosystem 20 Recovery of
Macro-algal Vegetation"
03-248 Dr. YAMAMOTO, Tomoko[ Japan(]
Faculty of Fisheries, Education and Research Centre for Marine Resources and Environment,
Kagoshima University
"Impacts by Heavy-oil Spill from NAKHODKA on Inter-tidal Ecosystem 3] Recovery of Animal
Community"
02-335 Prof. EGBOKA, Boniface EZEANYAOHAT Nigeriall
National Institute for Environmental Studies
"Massive Environmental Degradation in Parts of the Oil Producing Areas of Niger Delta of Nigeria"
03-110 Prof. TAKEUCHI, KenjillJapan[]
Graduate School of Economics, Kobe University
"Value of Coastal Ecosystem: Why and How Citizens's Preference Matter"

m Summary Session

Coordinator Prof. OHWADA, Kouichi
Vice-Coordinator Prof. OKADA, Mitsumasa
Rapporteur Dr. MAKI, Hideaki
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Dr. Hideaki Maki

Coastal Environmental Research Team,
National Institute for Environment Studies

Keynote Address
O Dr. Thomas Schoenbaum, U. S.0O

Dr. Schoenbaum gave a presentation on the loss
of natural resources due to oil spills and the compensation
for these oil spills. In his presentation, Dr. Schoenbaum
first presented some examples of oil spills from oil
tankers and noted that careless techniques had been
used to calculate compensation for tanker oil spills in
Great Britain and Italy. Dr. Schoenbaum then told
how he had been working in Alaska as a lawyer at
the time of the Exxon-Valdez oil spill in 1989, and,
based on his experience in bringing suit against
Exxon, described the compensation fund set up in
the United States and the new approach to the basis
for its calculation. The International Oil Pollution
Compensation Fundd 1.O.P.C Fund(], established in
London, has an upper limit for the amount to be
used for compensation, but the fund in the United
States has no limits, and its underlying tone is that
both the federal government and the states bear
responsibility and that a rational method of evaluation
will be used to determine the compensation amount
for which the polluters are responsible.

Dr. Schoenbaum emphasized that assets that have
suffered losses due to the oil spill, and costs comprise
. 1. Living organisms 2. Market value 3. Resources
4. Cost of restoration 5. Value of use of resources

6. Services 7. Cost of traveldas a tourist or vacation
destination, and he further pointed out the difficulty
of making an evaluation due to differences in evaluation
procedures and points of view. His conclusion was
that the crucial issue was how to assign economic
value to things that originally had no monetary value
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and force the polluters to pay compensation in keeping
with the actual pollution conditions.

Mitsumasa Okadal Hiroshima University(] reported
on a study of how oil pollution inhibits seawater
exchange in tidelands, through the use of a tideland
simulation unit installed on land. In his presentation,
he noted that the oil that has penetrated the tideland
has a noticeable impact on impairing the movement
of sea water within the tideland: that the penetration
of oil in the tideland decreases as the viscosity
increases, that dispersing agents increase the penetration
of oil to the tideland but restore seawater exchange
; and that the penetration of oil causes the surface
layer of the tideland to be similar to an oxidized
state, and although the population of benthic organisms
decreases, the oil breaks down with the passage of
time and both the population of benthic organisms
and the seawater penetration are restored. Accordingly,
the impact of oil on tidelands has a great physical
blocking effect.

Kayoko Katayamall Tokyo University of Agriculture
and Technology reported on a study of changes in
microorganism species due to oil pollution using the
tideland unit at Hiroshima University. No differences
in the number of bacteria were noted due to the
presence or absence of oil, the presence or absence
of dispersing agents and so on. Qualitative changes
were determined by genetic analysis of the bacteria.
A study of phylogenetic systems and substrate utilization
was conducted for bacteria sensitive to oil components.
A temporary decrease due to oil pollution was noted,
and she pointed out that these could be used as
guidelines for evaluating the impact of oil pollution.

Hideaki Makill National Institute for Environmental
Studies] gave an overview of the results of experiments
at a bioremediation site off the Japan Sea coast. Using
a water-permeable container installed at the site, a
mixture of oil and sea sand and sustained-release
fertilizer granules were mixed together and immersed
in the ocean. The more the fertilizer was added,
the greater the effect of accelerating the breakdown
of oil components noted at the initial stage. Along
with this, the community structure of the indigenous

microorganisms changed greatly. In the algae propagation
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latency test using diatoms, although the addition of
fertilizer increased the concentration of nitrogen,
there was no correlation with an increase in propagation,
and it was thought that the use of organic nitrogen
fertilizer could prevent the excessive propagation of
algae. In the test using crustaceans, no acute toxicity
was noted in the seawater inside the site test container.

Junichi Owadal Prefectual University of Kumamoto[
reported on a study, using a mesocosm, to assess
the ecological impact of the oil water-solubility frac-
tion on floating microorganisms. A mesocosm was
constructed using a cylindrical tank installed on land,
and an oil water-solubility fraction was placed in the
tank and the population of various floating microorganisms
was investigated. As the oil water-solubility fraction
was increased, the number of bacteria and heterotrophic
flagellates and the concentration of chlorophyll tended
to increase. In the latter half of the test, however,
the bacteria decreased, presumably because they
were eaten by the flagellates. When the bacteria
population increased, the low molecular weight
polycyclic aromatic compounds disappeared due to
consumption of the oil.

Nahoko Yamadall Tokyo University of Agriculture
and Technology gave a presentation on the ebb and
flow of polycyclic aromatic compounds originating in
oil in a mesocosm. She noted that polycyclic aromatic
compounds with low molecular weight in water masses
are quickly reduced, but as the molecular weight
increases to a high level, an increasing proportion
moves to and is concentrated in the bottom sediment
and blue mussels. While dispersing agents accelerate
the breakdown of polymers, the transition to the
bottom sediment is reduced. The more hydrophobic
the polycyclic aromatic compounds are, the greater
the dispersing effectiveness of the dispersing agent
on the water masses tended to be.

Jiro Oyamall Kagoshima Universityd reported on
research involving a distribution survey of the
concentration of aromatic compounds seawater and
shellfish on the Japan Sea coast since the oil spill from
the tanker Nakhodka and toxicity and intake tests
for aromatic compounds using fish. Since the Nakhodka
oil spill, high concentrations of polycyclic aromatic
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compounds were temporarily detected in turban shells,
but these decreased over time, and tests of food with
oil mixed in showed that the oil was excreted very
quickly after being ingested. As regards fish, polycyclic
aromatic compounds have already been included in
food, and these were detected in the specimens in
which oil was not consumed as well. As no significant
concentrations were found even in the specimens in
which oil was consumed, Mr. Oyama pointed out
that it was important to evaluate metabolites.

Teruhisa Komatsull Ocean Research institute, The
University of Tokyol reported on a survey of the
impact on oil from the Nakhodka oil spill that washed
up on reefs off the Japan Sea coast in Hyogo Prefecture.
In fixed-point monitoring, a quadrant was established
and a survey concentrating on the degree of pollution
by crude oil and the number of organism species
and number of habitats was conducted. The application
of Geographic Information Systems[] GIS[ for ecosystem
transition monitoring was shown, and the combined
use of a map of the geographical distribution of oil
that washed up and the status of organism habitation
showed that the recovery of flora was comparatively
rapid but the recovery of fauna tended to be delayed
for certain species.

Hiroshi Kawaill Kobe University[] reported on the
transition of algae in the same manner as the previous
speaker. In his presentation, he reported that since
the Nakhodka oil spill, along with the passage of time,
the number of algae species recovered, but, for
example regarding algae that have natant spores and
the like in their life history, there are concerns regard-
ing the impact that oil washing up would have on
the ability of the spores to attach themselves and so
on, and he pointed out the need to consider the
possibility that the effects may appear for several
generations.

Tomoko Yamamoto Kagoshima University[] gave
a presentation on fixed-point monitoring in the
aforementioned Japan Sea coast of Hyogo Prefecture,
primarily regarding changes in animal inhabitants.
The area of the study was divided up into land
regions and sea regions, and similar types of species
of organisms were grouped together and a survey
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was conducted of the species and populations and
their distribution status. Since the Nakhodka oil spill,
the recovery peak appears to be the same for most
animal species, but the reason for this is unclear.
Moreover, there was a recovery over time for some
species after the oil had washed up, but for others
the reverse occurred. Considering the life history
O life cycle??0 of organisms, it is presumed that when
the individual was small, it would fail to attach itself,
while those affected by oil washing up during times
of fragility, such as copulation, egg laying, hatching
etc. would not show a recovery. In general, fauna
tended to recover later than flora.

Egboka Boniface Nnamdi Azikiwe University,
Nigeriall reported on environmental destruction in
the Niger triangle oil producing area and its impact
on the societal status of the region. Almost all of
Nigeria's foreign currency earnings are dependent on
crude oil, of which 2.7 million barrels are output
daily, and this combined with natural gas production
has polluted the ground, aquifers and so on, adversely
affecting even the national mood. Ground water that
spurts out during oil and natural gas extraction and
the combustion of gas result in water, ground and
atmospheric pollution. Repollution of aquifers endangers
sources of drinking water as well. Environmental
assessments are being conducted by oil drilling
companies, but these are not adequate. Deforestation,
sediment discharge and rock falls and other secondary
environmental degradation accompanying development
are becoming apparent. Improving the inadequacy
of government monitoring and guidance is an urgent
issue.

Kenji Takeuchil[l Kobe University(] gave a presentation
on coastal zones and the application of techniques
for evaluating the economic value of oil spills. In his
presentation, Mr. Takeuchi gave an overview of cost-
benefit analyses for the environment, a free "asset,"
and introduced examples of the application of the
concepts of WTP, the Willingness To Pay for the
preservation of environmental assets, and WTA, the
Willingness To Accept compensation when the assets
obtained through investment are cut off, interspersed
with public opinion surveys.
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General Discussion, Comments, Q&A, etc.
0 Regarding bioremediation

Regarding the distribution of outside microorganisms
in places where oil washed up from the Nakhodka
oil spill and examples of stimulating the indigenous
microorganisms, taking lessons from the oil spill from
the Exxon Valdez tanker in Alaskal which is sometimes
called the "bible" on

several companies have called for the introduction of

research into ocean oil spills(,

bioremediation agents to Japan, and some of these
were scattered at the site, but there is insufficient
data and evaluation is not possible. As a similar
example, there is no data that would enable a proper
evaluation of, for example, the effect of introducing
outside microorganisms in the treatment of household
refuse, which is made up of an extremely wide variety
of refuse types. In the case of ocean oil pollution,
too, there is no valid reason for adding something
from the outside in an effort to quickly remove the
oil. It would actually be better to do nothing: introducing
dispersing agents and outside microorganisms may
even delay the restoration of the ecosystem.

[ Regarding the importance of long-term environmental
monitoring

There are few existing studies of the impact of oil
pollution on coastal ecosystems.

Need to survey a wide area based on the same
methodology and techniques

Importance of collecting and storing data at normal
times in order to find out about abnormalities in the
event of an emergency

0 Regarding the establishment of a survey and research
organization in Kasumi-cho, Hyogo Prefecture:

The Great Hanshin-Awaji Earthquake of 1995
marked the beginning of the volunteer era in Japan,
and the aftershocks from this event led to citizen involverment
in study and restoration efforts following the Nakhodka
oil spill. Extremely effective groundwork enabling
private citizens, high school biology teachers and other
persons with some degree of specialist knowledge to
gather together was provided by the Ministry of the
Environment's so-called "Snorkeling Center" in Takeno.

The fact that budgeting and survey and research
begin in the wake of an unexpected disaster is to
some degree unavoidable. However, in order to
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identify the effect of an oil spill, the time should not
be limited to, for example, 3 - 5 years. Considering
the life span and life cycles of some organism species,
if possible a period of around 10 years would be
preferable. The prospects for recovery during the
monitoring period cannot be assessed merely by
organism species and populations.

0 Regarding the new international oil pollution
compensation fund.

Estimates for marine products are based on the fishing
catch. However, for the environment and ecosystems,
scientific knowledge is currently being gathered.

The government would like to be able to announce
as soon as possible that the impact has ended, and
budgeting for long-term impact survey monitoring is
difficult.

It is not easy to do academic papers on long-term
monitoring of organisms. University seaside testing
centers are on the decline in terms of both personnel
and budgets, and data is becoming difficult to obtain.

The Marine Products Research Center of the
Fisheries Agency conducts coastal environmental
monitoring interviews for persons engaged in fishing
activities and has budgeted for a project to survey
the impact of the Nakhodka oil spill, but there is only
one monitoring location.

O: Isn't it possible to have the ocean equivalent of
water quality evaluations in rivers using aquatic organisms?

0 Difficult. Identification of ocean organisms and
animals requires a considerable degree of specialist
knowledge, and it is difficult to find a simple and
easy way of performing evaluations.

In the same way that there are permanent police
and firefighting personnel, both the general public
and the government should have a greater awareness
of the importance of environmental monitoring during
normal, non-emergency, times.
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Theme
Current status of Asian enclosed coastal seas and
realization of an integrated assessment

Background

010 The Asian region is home to 55% of the earth's
population. Nine of the world's 13 largest cities with
a population greater than 10 million are located within
this region, and urbanization and industrialization
are expected to progress even further throughout
the 21st century. Most of the largest cities are located
on inner bays, at the mouths of rivers and in other
coastal areas that include enclosed coastal seas. In
order to preserve the environments of such enclosed
coastal seas, urbanization and industrialization in
Asia must be pursued in a sustainable manner.
020 International efforts to prevent global warming
began in the 1990s and are continuing. However,
further progress for these measures will require
scientific evaluations and advance forecasts of the
impact of global warming on ecosystems and socio-
economic systems. Enclosed coastal seas contain
seaweed beds, tidelands and other valuable ecosystems,
and cities that are centers of population, social
infrastructures and so on are located further inland.
These areas are easily affected by natural disasters
such as rising sea levels, floods and high surf. For
this reason, the relationship between changes in the
global environment and enclosed coastal seas must
also be identified.

030 In light of this situation, the environmental
management of enclosed coastal seas in Asia must
be promoted by cooperation among countries,
international organizations, academic societies, citizens
groups and other entities, both within that region
and in other regions as well. To facilitate such
cooperation, scientific identification of the current
status of enclosed coastal seas in Asia from an academic
perspective and a comprehensive and wide-ranging
grasp of factors such as population, resources, environ-
ment, development and land use must be conducted
to determine future prospects from both medium and
long-term perspectives, and to propose policies for
the international community to consider.
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Objectives

The Asian Forum will be held with the following
objectives:

010 To present and discuss research achievements
on the current status, long-term perspective, and
policy direction of coastal environments in Asia.
020 To identify the current status of relevant studies
and research of enclosed coastal areas in the Asia-
Pacific region from the medium/long-term view point,
and to evaluate the significance and the feasibility of
abovementioned studies and research.

m Coordinator
Prof. Nobuo Mimura
Professor
Center for Water Environment Studies
Ibaraki University
JAPAN

m Rapportuer
Mr. Ryutaro Yatsu
Director
Asia-Pacific Network for Global Change Research
Secretariat
JAPAN

m Presentations & Panelists

Large Cities and Coastal Zone

"Urban Redevelopment Plan of Guangzhou"

Dr. Jingshan Yu
Associate Professor
Institute of Environmental Sciences, Beijing
Normal University
CHINA

Coastal Ecosystems
"An Overview of the Coastal Ecosystem of Southeast
and East Asia"
Prof. Porfirio M. Alino
Deputy Director for Research
Marine Science Institute, University of the
Philippines
THE PHILIPPINES

Water Pollution in Coastal Waters

"State of Water Pollution and Habitat Degradation
in the Gulf of Thailand"

Prof. Piamsak Menasveta
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Director of Marine Biotechnology Research Unit
Department of Marine Sciences, Chulalongkorn

University

THAILAND
Coastal Zone Management - Practices and Future godooooobooooooo
Directions - O000o0oooooooooon
"Prediction of Marine Environment for Coastal Area 00-00000000000000
Management"

Dr. Dong-Young Lee
Dr. Dong-Young Lee

Director, Korea-China Joint Ocean Research Center
REPUBLIC OF KOREA

0

Future Scenario of the Coastal Zone in Asia oooooooooooon 0
"Future Scenarios in the Coastal Zone" Oo0o0ooooooooog g
Prof. Sanit Aksornkoae 00ooo0000000ooon 0

Professor, Faculty of Forestry, Kasetsart University Prof. Sanit Aksornkoae DD

THAILAND 0

m Panelist m0gono

Mr. Yasushi Hosokawa Oodooooooogooooooooooooon

Director, Coastal and Marine Department, o0 00

National Institute for Land and Infrastructure

Management

JAPAN
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Mr. Ryutaro Yatsu
Director

Asia-Pacific Network for Global Change

Research Secretariat

Introduction

The Asian Forum of the 5th International Conference
on the Environmental Management of Enclosed
Coastal Seas0 EMECS 20010 took place in Kobe,
Japan, on 20 November 2001, and was co-organised
by the Asia Pacific Network for Global Change
Researchd APNL], the Institute for Global Environmental
Strategies[] IGESO Kansai Research Centre, and the
EMECS Centre.

The Asian Forum's theme was the current status
of Asian enclosed coastal seas and the realization of
an integrated assessment. The objective of the forum
was to present, exchange, and discuss the present
status, future perspective, and policy directions of
Asian coastal zones; and to examine the significance
and feasibility of a Comprehensive Environmental
Assessment for Asian coastal zones.

Opening Session

As coordinator of the Asian Forum, Professor
Nobuo Mimura of the Center for Water Environment
Studies, Ibaraki University, Japan, opened the forum.
Professor Mimura explained that coastal zones are a
common treasure for the people of the world, and
they are particularly important for Asia. Asian coastal
zones have precious ecosystems, such as wetlands,
mangroves, tidal flats, coral reefs, and sea grass
beds. The Asian coastal zone is the most productive
and the richest in biodiversity in the world. They
produce abundant fishery resources, which makes fishery
an important industry of this region. Tourism and
marine transportation are among other activities in
the coastal zones. Thus the coastal zone provides an
important basis for people's lives in Asia. However,
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the coastal zone is now facing tremendous pressures
from land reclamation, deterioration of ecosystems,
and discharge of land-based pollutants. The urbanization
and development of this region should be pursued in
a sustainable manner in order to preserve the coastal
environment. Coastal zones also face threats from
global warming. In order to promote the preservation
of coastal zones, cooperation is most essential among
countries, international organizations, academic
societies, and NGO's in the region. As a basis of
such cooperation, we need firm scientific understanding
on the present status of the coastal zones. Furthermore,
long-term future perspective and policy directions
should be identified. To meet such goals, the
International EMECS Center has a plan to perform
a Comprehensive Environmental Assessment for the
Asian coastal zones. The Asian Forum was specifically
planned against such a background. Professor Mimura
expressed hope that the Asian Forum would initiate
future actions to create desirable coastal zones in Asia.

Presentation

Dr. Jingshan Yu of the Institute of Environmental
Sciences, Beijing Normal University, China, gave an
overview of large cities and the coastal zone citing
the urban ecological redevelopment plan of Guangzhou
as a case study, and referred to the 'Ecological
Control Unit' as a practical management tool for
proficient urban planning and development.

Professor Porfirio M. Alino of the Marine Science
Institute, University of the Philippines, focused on
coastal ecosystems, in particular the coastal ecosystems
of East and Southeast Asia. The core of Professor
Alino's speech outlined that despite the highly political
and social basis of the realities faced by the coastal
ecosystems of East and Southeast Asia, the scientific
and conservation challenges in the understanding and
sustainable use of these ecosystems may hold one of
the important keys to their solutions.

Professor Piamsak Menasveta of the Department
of Marine Science, Chulalongkorn University, Thailand,
presented water pollution and habitat degradation as
a result of industrialization, community development
and mismanagement, using the Gulf of Thailand as an
example. This was followed by coastal zone management
- practices and future directions, concentrating on
the prediction of the marine environment for coastal
area management.
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Dr. Dong-Young Lee of the Korea-China Joint
Ocean Research Centre addressed this issue. Dr.
Lee concluded that concerning the management of
the coastal and ocean area scientifically, marine
environmental information needs to be produced along
the coast of regional seas by means of coastal and
ocean prediction models with cooperation from
neighbouring countries.

The final presentation by Professor Sanit Aksornkoae
of the Faculty of Forestry, Kasetsart University,
Thailand, focussed on the future scenario of the
coastal zone in Asia. In his speech, Professor
Aksornkoae stressed the need to develop future
strategies and solutions to create sustainable socio-
economic conditions in the coastal zone, which are
also sensitive to its environmental carrying capacity.
Suggested strategies include a stronger and more
readily implemented legal framework; mangrove and
other products to carry 'eco-labels’ to utilise future
technology to restore mangroves and coral reefs; less
dependence on coastal natural resources; more appreciation
of conservation values; the establishment of a national
plan for Coastal Zone Management, which would
involve coastal communities; as well as cooperation
among Asian countries.

Panel Discussion

The Panel discussion’'s central theme was the current
coastal environment in Asia and a comprehensive
assessment with a goal to reach conclusions as to
how best continue the exchange of information in
the region, to develop an international network of
experts and related people, and to start planning
the Comprehensive Environmental Assessment for
Asian coastal zones. Professor Mimura guided the
session, and panellists included Asian Forum presenters
and Mr. Yasushi Hosokawa of the Coastal and Marine
Department, National Institute for Land and Infrastructure
Management, Japan. This gave way to an interactive
discussion between members of the audience and
panellists. Key issues raised included the need to
present scientific results in a clear and concise manner
for policy makers to easily comprehend. Local
community education and awareness raising promoting
environmentally friendly activities, such as shifting
from traditional systems to intensive systems was also
discussed. The importance of regional cooperation
and coastal marine monitoring was stressed. It was
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suggested that EMECS could become a centre of
excellence for coastal zone management. As for
scientific research, it was highlighted that organisations
like the APN already place a high priority on coastal
zone management, and have indeed funded coastal
zone projects in the past and present. APN can also
collaborate with other international organizations, such
as EMECS and IGES. It was acknowledged that we
have an understanding of coastal zone problems, and
now is the time to act.

Conclusions and Proposals

all Coastal zones are precious assets to the people of
Asia, as well as to the rest of the world

b0 Coastal zones are facing serious problems including
water pollution, degradation of ecosystems caused
by land based human activities;

c There have been good practices to address the
problems placing an importance on science and
technology to support policy-makers and raise
people's awareness, systematic approach of ecological
urban planning in coastal cities, education of/and
cooperation with local communities;

dO The idea of a Comprehensive Environmental
Assessment for the Asian coastal zones will act as
a blueprint, and could create positive linkage between
scientists and policy-makers and other stakeholders for
actions, and could also bridge the 5th EMECS in Kobe
and the 6th EMECS conference in Thailand in 2003

el Close international research collaboration, especially
the impact of human activities on coastal zones,
should be identified;

fO Promotion of education and training on integrated
coastal management in Asian countries is essential
; and

gl Database information systems, including the Global
Coastal Information System[ GLOCIS[, should be
available, particularly in the Asian region.

The coordinator of the Asian Forum, Professor
Mimura, thanked the presenters for their informative
and interesting presentations, the organizer's for
their efforts, and finally the audience for its active
participation in what was an extremely productive
special session of the EMECS 2001 conference.
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Theme

The future of a partnership uniting NGOs, governm-
ents and reseachers endeavoring to protect coastal
zones: a consideration from the standpoint of the
activities of NGOs working to preserve the Seto Island
Sea and the oceans of the world.

Background

Changes in the general public's awareness of the
environment have resulted in a switch from the
previous approach to environmental management,
which initially focused on pollution control measures
such as improving water quality and dealing with
toxic substances, to one of protecting and nurturing
the workings of nature: preserving biodiversity, restor-
ing and ensuring healthy water circulation, securing
places where people can come in contact with the
richness of nature, and so on.

Therefore, for the environmental management of
coastal zones that possess rich ecosystems and aquatic
resources, which is the goal of the activities of the
EMECS conference, it is essential to form an organized
network combining the observational capabilities and
energies of private citizens and NGOs with the
governments, researchers and other entities that
implement environmental management efforts.

The fifth International Conference on the Environmental
Management of Enclosed Coastal Seas(] EMECS 20010,
which at the beginning of the 21st century once
again returns to Kobe where the first conference
was held, will be a forum for summing up EMECS’
activities carried out so far and considering various
issues confronting enclosed coastal seas that could
not be resolved in the 20th century.

The distinguishing characteristics of NGO activities
both at home and abroad include, for example, the
ability to quickly gather information on development
projects and provide it to local residents in an easy-
to-understand form; techniques for forming liaisons
among various people and organizations; techniques
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for regional consensus-building; and techniques for
making assessments based on regional characteristics.
These strengths have produced approaches to local
revitalization, with respect to environmental issues in
various parts of the world, from the side of local
residents, and major successes are being achieved in
various locations.

While showing how the perspectives and capabilities
of private citizens and NGOs can provide suggestions
for resolving unresolved issues relating to enclosed
coastal seas, this forum will hold discussions aimed
at achieving a partnership between NGOs and research-
ers that spans different regions and generations, and
at proposing specific policies for new EMECS activities,
under the theme of "The future of a partnership unit-
ing NGOs, governments and researchers endeavoring
to protect coastal zones: a consideration from the
standpoint of the activities of NGOs working to
preserve the Seto Inland Sea and the oceans of the
world."

m Coordinater
Mr. Sadayoshi Tobai
Manager, Nature Conservation Division, World
Wildlife Fund for Nature Japan(d WWF Japan(]

m Vice-Coordinater
Mr. Hiroo Kasagi
Chief Researcher
Center for the Redevelopment of Pollution-
Damaged Areas in Japahl The Aozora Foundation[

m Rapporteur
Mr. Shuzo Ozawa
Secretary General
The People's Alliance to Protect the Environment
of the Seto Inland Sea

m Presentations & Panelists
Mr .Pisit Charnsnoh
Yadfon Association

Ms.Lee Yujin
Green Korea United
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Ms. Satoquo Seino
Graduate Assistant, Tokyo University

Mr. Shuzo Ozawa
Secretary General
The People's Alliance to Protect the Environment
of the Seto Inland Sea

Mr. Atsuo Tsuji
Japan Wetland Action Network(J JAWANUO

Prof. Osamu Matsuda
Professor, Faculty of Applied Biological Science,
Hiroshima University

Ms. Azusa Kojima
Director
Japan Environmental Action Network

135

EMECS2001

goboooooon
oo oo

gbobooooooooobboon
oo oo

oooooboooooomooooobbooboooo
O od

gboboooboooboon
oo U

goooobogooooobooo
goooo

o o o o




I | A Y |

EMECS2001

Ooog

U400 oooooooooooooood

0 o o O

Mr. Shuzo Ozawa
Secretary General

The People's Alliance to Protect
the Environment of the Seto Inland Sea

The NGO Forum was held on November 20, from
12:30 to 2:30 p.m., with Sadayoshi Tobai of the
WWF Japan as its coordinator. This was the first
time that an NGO Forum was held at an EMECS
Conference, and there were concerns as to how many
people would attend an event held during the lunch
hour. However, the venue was filled almost to capacity,
and we are grateful to delegates for their support.

First Mr. Ozawa, who was also the rapproteur,
reported on the negotiations with the government so
far, concerning, for example, the future direction of
environmental creation, reporting that even greater
cooperation between the government and NGOs
would be needed in the future.

Atsuo Tsuji of Japan Wetland Action Network
0O JAWANLD reported on the preservation and restoration
of tidelands and shallow ocean regions, as well as
JAWAN's activities over the last ten years. Delegates
were particularly impressed by the discussion of the
great perseverance of citizens in cooperating to
conduct assessments as researchers in the effort to
preserve the Fujimae tidelands in Nagoya. The efforts
of the Nagoya government in promoting a "zero garbage"
effort, in which citizens also participated, rather than
abandon the reclamation project can also serve as a
lesson for future activities in other regions.

Next, Lee Yujin of Green Korea United, South
Korea, reported on the role of NGOs in coastal
management in that country.

The report revealed that there are widespread
protest movements both at home and abroad aimed
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at the cancellation of reclamation activities in Saemankeum,
one of the five largest tidelands in the world. The
report said that NGO activities in coastal zones in
Korea have concentrated on the cancellation of this
reclamation project. Mr. Lee also stated that the
ocean is a resource for future generations and
recounted his experiences in environmental education
and the creation of a seacoast "green map" by young
people. The cooperation of companies and the government
was obtained in these endeavors, and the NGO is
also aware that cooperation has been achieved.

Mr. Pisit Charnsnoh of the Yadfon Association in
Thailand reported on the preservation of mangrove
forests in Thailand. He reported on the current situation
of mangrove forests, which are being converted into
shrimp breeding grounds or subjected to other
development pressures, and said that the situation is
becoming serious. Mr. Charnsnoh stressed the importance
of drawing on the energies of local people in resolving
this situation. He also confirmed that mangroves
provide nourishment to local residents in a variety
of ways and pointed out the need for activities that
are based on this reality. He introduced instructive
examples in which NGOs and scholars joined to
cooperate with one another, and in which the income
of local residents increased as well. He said that he
has high hopes that these efforts will produce great
achievements.

Professor Osamu Matsudal Faculty of Applied
Biological Science, Hiroshima University pointed out
that, based on NGO reports from the field, the role
of NGOs is changing from movements to protest
destruction and pollution to such activities as offering
proposals for improved environmental policies and
social education. He also pointed out that the focus
of environmental policy and government issues has
changed to first clarifying the mechanism and then
determining how to resolve the problem. He also
stressed the need for coordination among the groups
working in the Seto Inland Sea and the need for an
awareness of the role of the NGO in this area, as
well as the need for for further efforts.

Ms. Satoquo Seino[ The University of Tokyol
pointed out that, based on her experience in

137

EMECS2001

goooboooooooooobboooooooo
goooboooooooooboboooogoooo
gooobooooooooooboboboooooooo
gooooooooooooooboboboooogoooon
gooooboooooooooobobboooooooo
goooboboobooooooobobooboooooogo
gooo

0000000000000 0ODOdPIsit Charnsnoh
goooooooooooooobooooooooo
goooboooooooooobobobooooogooo
goooboooooooooobobboooooooo
gooooobooooooooobobooooogooo
gooobobooooooooobobboooooooo
goooboboooooooooboboboboooogo
goooooboooooooooobobooboooooooo
goooobooooooooooobooboobooooog
gooobooooooooooboboooooooo
gooooooooooooooboooooooo
goooobooooo

gbobooooooboooboobbooooooboo
gboooboboooooobooooboobbooboog
gbooobobooboooboooobboobboobog
gbbooobooboooboooboobboobod
gbbogoboooboooboooobooobboobaa
goooooooooooooboboboooooooon
goooboooooooooooboboboooooooon
goooboobooooogooboboooog

goooomoboooooooooomoooo
gooooboboooooooooboboboooogoooo

o o o o




I | A Y |

EMECS2001

environmental preservation in communities in Oita
Prefecture, Kyushu, the reality is that local residents
have a difficult time expressing their opposition to construction.
She also said that local residents are both well versed
in and passionate about nature and culture, and that
it is important for NGOs that have power and influence
to be aware of the cooperation of local people.
Professor Seino also pointed out that NGOs must
think about approaches to the promotion of research
and consensus-building.-

At the beginning of the forum, the draft version
of the EMECS 2001 NGO Proposal was passed out to
attendees. At the end of the forum, Mr. Hiroo
Kasagi of the Aozora Foundation presented the
Proposal, and it was adopted to great applause. The
Proposal stated that this "...marks the first time that
an NGO Forum has been held at any of the five
EMECS Conferences held so far" and included
proposals such as described below:

0 The EMECS Conference recognizes that in order
to achieve conservation and restoration of enclosed
coastal seas, active participation of NGOs are essential.
0 The EMECS Conference includes in its Declaration
that a future EMECS conference will succeed and
further develop on results of the NGO Forum organized
this time, and promotes participation of NGOs in
future conferences as equal partners.

0 The participants of the NGO Forum shall strive to
make an effort to encourage greater participation by
NGOs.

0 The International EMECS Center should decide
that the center adopt a function to promote exchanges
between community groups, citizen's groups and
NGOs internationally as well as nationally in Japan,
and further plays a function to encourage cooperation
between different sectors such as NGOs, government
agencies, scientists and industries.

The adoption of the EMECS 2001 NGO Proposal
containing these and other points was confirmed by
the Forum participants.

For a long time now, it has been stressed that
NGOs should play a critical role in environmental
preservation. However, although some NGOs have
a considerable track record, it must be said that in
some ways this has undeniably been nothing more
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than rhetoric. The confirmation of this Proposal is
revolutionary for EMECS as well, in whose activities
up to now researchers and government representatives
have played a central role, and so this is a cause
for great expectations. At the same time, however,
we who are active as NGOs are aware of the
responsibilities involved in this proposal, and with
this awareness we would like to welcome it wholeheartedly.

Finally, Ms. Azusa Kojima, Director of the Japan
Environmental Action Networkd JEANLC, and Mr.
Hiroo Kasagi, have been involved in this Forum from
its lengthy preparatory stage, to working to promote
its significance, and helping to bring it to fruition.
We are indebted to them both for helping to make
this revolutionary Forum a reality.
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EMECS 2001 NGO Proposal

This marks the first time that an NGO Forum has
been held at any of the five EMECS conferences held
so far. We would like to express our sincere appreciation
to the EMECS planning staff for their cooperation in
making this forum a reality. We would further like
to share our delight that not only have NGOs from
all over the world participated in EMECS 2001, but
that the NGO Forum has been held as an integral
part of the broader conference. This is surely a
result of ceaseless efforts on the part of NGOs to
communicate the importance and achievements of
their activities.

In recent years, the role of NGOs in the formulation
and execution of environmental policy has grown
considerably. There has also been remarkable progress
in the fields of policy, technology and so on. However,
the situation surrounding the environmental management
of enclosed coastal seas continues to be dire.

At the NGO Forum, the following circumstances
were pointed out by delegates from various countries
and regions around the world.

In the host country of Japan, activities that destroy
tidal flats and shallow seas, areas that are crucial
for preserving ecosystems, continue with no signs of
stopping. Even in the Seto Inland Sea, the only area
to have an environmental preservation law, the articles
preventing reclamation have been rendered ineffectual.
Destruction of the coastal environment also continues
in countries in Asia such as presented in the cases
of Saemankeum Reclamation Project in South Korea
and clearing of mangroves in Thailand;

NGOs in Japan and other countries in Asia have
been vigorous in presenting counterproposals and are
beginning to have an effect on government policies
as presented in the successful examples of conserving
tidal flats of Fujimae and Sanbanze in Japan, management
of mangroves by local communities and NGOs in
Thailand, and a coastal pollution monitoring programme
by NGOs in South Korea;

However, since it is extremely difficult to restore

ocean regions once they have been destroyed, these
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actions by NGOs are essential in implementing
environmental conservation and these actions have
already been having greater influences on governments'
policies on conservation;

Development pressure from multinational corporations
is a major threat to the preservation of enclosed
coastal seas in developing countries. As this also
imposes a lifestyle with a heavy environmental burden
on residents in coastal regions, it also creates difficulties
for environmental conservation activities.

The lessons learned on pollution and environmental
destruction are not being fully utilized in Japan and
other regions of Asia. Moreover, the unique public
interest role of NGOs is important with regard to
their function of promoting cooperation among local
communities and relevant institutions that share
enclosed water regions and coordinating their respective
interests. To enable NGOs to fulfill these functions,
it was pointed out that the system must be changed
to promote the participation of NGOs in policymaking
and decision-making on matters involving the
environmental management of enclosed water regions
as well as that NGOs should increase networking
amongst themselves.

The first EMECS conference, for which Kobe was
the venue, was held during the height of the Gulf
War. This conference, too, occurs at a time when
terrorism and war are unfolding against a backdrop
of the coastal regions of enclosed coastal seas. As
persons engaged in environmental conservation with
the aim of preserving human life, we view this turn
of events with shared feelings of both pain and anger.

Based on the discussions at the NGO Forum of
the EMECS 2001, the NGO Forum proposes that:

The EMECS conference recognizes that in order
to achieve conservation and restoration of enclosed
coastal seas, active participation of NGOs are essential;
The EMECS conference includes in its Declaration
that a future EMECS conference will succeed and
further develop on results of the NGO Forum organized
this time, and promotes participation of NGOs in
future conferences as equal partners;
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The participants of NGO Forum strive to make an
effort to encourage greater participation by NGOs;

The International EMECS Center makes its decision
that the center adopts a function to promote exchanges
between community groups, citizen's groups and
NGOs internationally as well as nationally in Japan,
and further plays a function to encourage cooperation
between different sectors such as NGOs, government
agencies, scientists and industries;

The International EMECS Center drafts a NGO
Exchange Program in consultation with NGOs, and
secures sustainable funding and staff member for its
implementation.

Finally, we call on all of the delegates of EMECS
2001, as citizens of the world who wish for environmental
preservation, to work to ensure that terrorism and
war will one day be banished from the earth.

NGO Forum participants, EMECS 2001
November 20, 2001
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THEME

New Environmental Preservation, Restoration, and
Creation in the Seto Inland Sea in the 21st Century
- What has and has not been done in the Seto Inland
Sea and future action that is needed -

BACKGROUND

The Seto Inland Sea is a calm sea with long shallows
extending a considerable distance from its shores.
These features, together with its geographical and
economic importance, caused industries to be
concentrated on its shores, particularly in the period
of rapid economic growth following the end of the
Second World War. As a result, many parts of the
shallows were filled in, and pollution by household
and industrial waste water resulted in frequent "red
tides." At one point, the Seto Inland Sea was even
called a "dead sea."

In the light of this situation, calls for action by
the local communities, spearheaded by the Governors
and Mayors' Conference on the Environmental Protection
of the Seto Inland Sea, resulted in the enactment in
July 1973 of the Law Concerning Provisional Measures
for Conservation of the Environment of the Seto Inland
Sea, which was made permanent as the Law Concerning
Special Measures for Conservation of the Environment
of the Seto Inland Seal hereafter "Seto Inland Sea
Law"0 in June 1978.

Among the special measures specified in the Seto
Inland Sea Law were the establishment of a Basic
Plan to Preserve the Environment of the Seto Inland
Seal hereafter "Basic Plan"[], a system for approving
the construction of specific facilities, restrictions on
the total quantity of pollutant loads, guidelines regarding
the reduction of specific substances, the designation
of natural beach preserves, and special care with
regard to reclamation, etc.

The various measures centered around the Seto
Inland Sea Law have brought about environmental
preservation efforts that link the national government,
relevant local public organizations, private companies,
local residents and other entities. For example, the
Association for the Environmental Conservation of
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the Seto Inland Sea was set up through the participation
of various sectors, and projects designed to heighten
awareness of the importance of environmental preservation
have been actively promoted. Another example is
the academic and research-related exchanges of the
Research Institute for the Seto Inland Sea, which is
made up of researchers.

However, even after the promulgation of the Seto
Inland Sea Law, more than 400 hectares of land,
mainly in shallow ocean areas, was reclaimed for
harbor maintenance, urban redevelopment, waste
disposal and other purposes. Moreover, most of these
landfills were in the ocean regions off urban areas.
As a result, the part of the shoreline to which local
residents are denied access has increased, and the
number of areas in which people can come in contact
with the ocean has decreased.

Thus, while the implementation of various measures
in the quarter century since the Seto Inland Sea Law
went into effect has achieved some measure of success
in reducing the environmental burden caused by the
activities of human beings, many problems that must
be dealt with have also been identified, including
the need to deal with the accumulated environmental
burden caused by past development and the like,
and measures to resolve new environmental problems.

Meanwhile, the situation surrounding the environment
of the Seto Inland Sea -- meaning the approach to
environmental management -- has also changed from
an initial emphasis on improving water quality and
taking steps to prevent pollution by harmful
substances, to a more all-encompassing environmental
management approach that includes preserving
biodiversity, restoring and ensuring healthy water
circulation, promoting the circulation of substances,
and securing places where people can come in contact
with rich natural environments. For this reason,
there is now an urgent need for integrated and
comprehensive measures -- those that consider the
natural, geographical, socioeconomic and other conditions
of each ocean region -- to preserve the environment
of the Seto Inland Sea in the future, as well as a
place where the industrial and other activities of
human beings can coexist with nature.

The future deployment of policy to preserve the
environment of the Seto Inland Sea should be determined
based on the achievements of the policy enforced up
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to now and the verification of these achievements.
This is an issue that does not only concern the Seto
Inland Sea, but is a common problem faced by other
enclosed coastal seas both at home and abroad.

It is for these reasons that EMECS 2001, whose
venue is on the shores of the Seto Inland Sea, will
feature a Seto Inland Sea Session. Here researchers
and government and NGO representatives will be able
to raise concerns from their individual perspectives
for consideration by the conference as a whole. The
Session will feature an overview and verification of
what has and has not occurred in the Seto Inland
Sea in the past, and proposals for action in the new
century.

m Coordinator
Masaaki Sakurai
Adviser, the Association for the Environmental
Conservation of the Seto Inland Sea

m Rapporteur
Tetsuo Yanagi
Professor, Institute of Applied Mechanics, Kyushu
University

m Panelists
Masaharu Inoue
Executive Director,
Environmental Conservation Department,
Environmental Bureau, City of Kitakyushu

Masaaki Ozaki
Urban Coordinator, Construction Industry, City
and Housing Department, Kinki Regional
Development Bureau, Ministry of Land, Infrastructure

and Transport

Taisuke Shibagaki
Director, Office of Environmental Management
of Enclosed Coastal Seas, Water Environment
Management Section, Water Environment Department,
Ministry of the Environment

Takanobu Hirayama
Environmental Engineering Group Chief Manager,
The Kansai Electric Power Co, Inc.
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Nobuyoshi Kaneko
Special Duty Director,
Yamaguchi Federation of Fisheries
Co-Operative Associations

Etsuko Abe
Director, Pan-Seto Inland Sea Congress

Naoki Komoda
Director,Center for Community Activity Support,
Hiroshima Environment & Health Association

Koji Fukuda
Director, Ports and Airports Department, Kinki
Regional Development Bureau, Ministry of Land,
Infrastructure and Transport

Yozaburo Shirahata
Professor, International Research Center for
Japanese Studies

Tomotoshi Okaichi
President, the Research Institute for the Seto
Inland Sea

Jane T. Nishida
Secretary, Maryland Department of the Environment
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Prof. Tetsuo Yanagi

Institute of Applied Mechanics,

Kyushu University

This special session was held at Yume-Butai,
Awaji Island from 900 to 12:00 on 22 November 2001
in order to clarify "What has been done, what has
not been done, and what action will be needed in
the future for the environmental preservation, restoration
and creation in the Seto Inland Sea?'.  Participants
were about 340.

As for the topic of "What has been done?', Mr.
M.Inoue of Kitakyushu City said that "Governors
and Mayors' Conference on the Environmental
Management of the Seto Inland Sea was effective.

Dredging in Dokai Bay was also effective for the
recovery of water and sediment qualities", Mr.A.
Ozaki of Ministry of Land, Infrastructure and
Transport said that "Comprehensive Basin-wide Planning
of Sewage Systems was established", Mr.T.Sibagaki
of the Ministry of Environment said that "Law Concerning
Special Measures for the Conservation of the
Environment of the Seto Inland Sea was effective",
and Mr.T.Hirayama of Kansai Electric Power Co.
Ltd. said that "Companies cleared the severe regulation
of pollution load".

As for the topic of "What has not been done?",
Mr.N.Kaneko of Yamaguchi Federation of Fisheries
Co-Operative Associations said that "Understanding
the importance of ecosystem was lacking", Ms.E.
Abe of Pan-Seto Inland Sea Congress said that "Severe
restriction of reclamation and waste dumping were
lacked", and Mr.N.Komoda of Hiroshima Environment
& Health Association said that "Continuous clean-up
activities and environmental education were not
carried out".
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As for the topic of "What action will be needed?",
Mr. K.Fukuda of Ministry of Land, Infrastructure
and Transport said that "Restoration and creation
of good habitat environments and recreational
spaces are necessary", Mr.T.Shibagaki said that
"Collaboration of different ministries and citizens
is necessary", Mr.T.Hirayama said that "Agreeable
future vision of the Seto Inland Sea and
partnership for implementation must be established",
Mr_N.Kaneko said that "Stable and good water
supply for fisheries is necessary", and Mr._.N.
Komoda said that "Program for local environmental
education linking school with society must be
established".

On the basis of above opinions, Dr.Y_Shirahata
of International Research Center for Japanese
Studies said that "Cultural values of the Seto
Inland Sea must be recovered", Dr.J.Nishida of
Maryland Department of the Environment said
that "Concrete object during the definite years
and its evaluation are necessary", and Dr.T.
Okaichi of Research Institute for the Seto Inland
Sea said that "Establishment of governance in
the whole area of watershed is necessary".

After the coffee break, the general discussions
including the participants on the floor were
carried out and the following conclusions are
obtained. Such dialogue among different sectors
including scientists, government, companies and
NGO is the first attempt in the Seto Inland Sea.

As each sector has each beauty but each
weakness, every sector must collaborate for the
preservation and restoration of the environment
of the Seto Inland Sea. This symposium is the
first step for the establishment of the governance
system in the whole area of the Seto Inland Sea.
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It is a pleasure and honor to be here with you

today .
I have been affiliated with EMECS since before its
inception. | have watched EMECS grow into a

major international forum for coastal seas' management.
It is the only permanent forum that actively reaches
out to include scientists, managers, elected officials,
business people, concerned citizens, and teachers.

Any person who is concerned about the future of
the world's coastal seas and their natural resources
is welcome to join this forum. These persons will
have something important to contribute. We hope
that they will learn important things as well.

EMECS is a gift, a gift to the world from two
remarkable people.

Former Governor Toshitami
Kaihara has long understood
that coastal seas lack jurisdictional
boundaries. He has been a
leader in promoting cooperation
between prefectures and
municipalities to address the

Mr.Toshitami Kaihara

environmental problems that
they share on the Seto Inland
Sea.

The late Professor lan Morris strongly believed
that information and experiences should be shared
between coastal seas programs around the world.
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Dr. Wayne H. Bell

Director

Center for the Environment and Society,
Washington College
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He was intimately involved in one of those efforts,
the Chesapeake Bay Program. "How do they do it
on other coastal seas?" became his mantra. He
organized a project to answer this question: it was
called,"Coastal Seas' Governance" and it was a
comparative study of management programs on
Chesapeake Bay, the Baltic Sea, the North Sea, and
the Seto Inland Sea.

Professor Morris and Governor Kaihara met in
person only once. Their meeting took place in
spring 1987 while Professor Morris was conducting
a site visit under his Coastal Seas Governance project.

According to his notes, by the end of the meeting
it was agreed that the Hyogo Prefectural Government
would take the lead in convening a major international
conference on environmental management of enclosed
coastal seas. The EMECS concept was born.

EMECS '90 took place in Kobe, Japan. It was an
important first conference for individuals concerned
with the status of the world's seas and their living
resources. Over 1000 delegates from 40 countries
attended.

EMECS '90 established a new international forum
specifically concerned with enclosed coastal seas.
The Seto Inland Sea Declaration specifically called
for a comprehensive, a multi-disciplinary, and an
integrated approach to coastal zone management.
The first EMECS Newsletter appeared two years later.

EMECS was underway.

EMECS '93 was the second international
conference. It was hosted by the State
of Maryland and took place in Baltimore,
USA, on the shores of Chesapeake
Bay.

The Conference Declaration of
Principles fully endorsed Governor
Kaihara's initiative to establish a permanent
International EMECS Center in Kobe,
Japan.

The International EMECS Center was ceremonially
inaugurated, with great pomp and great fun, in
November 1994.

Its purpose: "... To pursue ongoing efforts to protect
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and maintain our precious coastal seas and their
irreplaceable natural resources."
EMECS now had both a mission and a home.

That home was seriously tested to its very foundation
by the Great Hanshin-Awaji Earthquake of 17 January
1995.

Rather than dwell on the severity of the tragedy,
I would emphasize the sincerity of the response.
Even as debris was being removed, the remarkable
people of Kobe responded with light.

Their city is indeed a phoenix, rising stronger and
even more vital than before.

EMECS was also reborn with its mission intact
and its resolve to make a difference enhanced.

The city of Stockholm hosted EMECS '97, the third

international EMECS conference, on the Baltic Sea.
The conference took place in conjunction with the
annual Stockholm Water Symposium.

The theme, With Rivers to the Sea, drew attention
to the special relationship that coastal seas have with
their bordering lands.

The Stockholm Statement called for a holistic,
ecosystem-based approach to enclosed coastal seas.

Conference participants endorsed watershed-based
management, even if the larger scale introduces more
uncertainty concerning the relationships between
activities on the land and their consequences for
coastal waters.

The declaration concluded, "Act locally, Think regionally."

Local governments, concerned citizens, and teachers
all have important roles to play in restoring and
protecting the world's coastal seas.

The fourth EMECS conference closed out the 20th
Century in Antalya, Turkey. This event on the
Mediterranean Sea took place in conjunction with
the 4th MEDCOAST conference.

The Antalya Coastal Seas' Declaration took an engaging
look at the next Century. It used an allegory of a
bright new coastal landscape to point out the promises
offered by new technologies in remote sensing,
modeling, and communications for advancing programs
on coastal seas in both industrialized and developing

nations.
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Participants also expressed some frustration that
these advances were not being used, put into policy.
Their conference declaration concluded, "Let us begin
now!"

EMECS has now come back to its place of origin
on the shores of the beautiful Seto Inland Sea at the
beginning of the 21st Century.

Our theme today is an important one for each one
of us. Our love of enclosed coastal seas encompasses
their utility as well as their beauty. We seek

harmony in both.

Opportunities continue to expand for those who
would restore and protect enclosed coastal seas and
manage their precious and economically important
natural resources in a sustainable manner.

The EMECS home page on the Internet serves to
remind us that we now communicate globally and
share information quickly, often in real time.

EMECS is participating in a revolution in which
scientists, managers, concerned citizens, and educators
all have access to the same information at once.

New sensors coupled with computerized data management
are enabling us to measure coastal seas at levels of
sensitivity and scales in time and space that were only
dreams a few years ago.

This portrait of the summer distribution |
of salt and fresh water in the Chesapeake
Such |
a picture was impossible to see at this |L |

Bay obtained in just one day.

level of detail prior to July 1997.

Studies like this are giving new insights
into the nature of the land-sea interface
and the importance of that interface
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for the productivity of enclosed coastal
seas.
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An Intemet site maintained by researchers
at the University of Wisconsin integrates
data from several satellites and world-
wide surface-based monitoring networks.
This picture of the world's weather
and temperatures is updated every six
hours.

My particular download, made on
4 November 2001, shows Hurricane
Michelle over Cuba.

Here is a night view of the same
world, a composite image made by
the International Space Station.

The image shows how much of the
world's population is located so near
to a seacoast.

Technology is creating truly exciting opportunities
for educators in our schools and universities.

The availability of environmental data over the Internet
short-circuits the traditional relationship between
researchers, journal article, textbook, and educator.
Science teachers now have access to a wealth of
authentic environmental data to teach the fundamentals
of biology, chemistry, and physics.
that young people learn better when the environment

There is evidence

is used as an integrated context for their learning.
We should encourage the use of the environment
in teaching other disciplines as well: history, economics,

language, and the arts.

If we are to take full advantage of these incredible
new resources, the scientific community must take
a more active role in interpreting information for
teachers and citizens alike.

The need for more effective communication has
been a recurrent theme across all EMECS conferences.

Our goal should be to better prepare the next generation
to contribute to each nation's technical development.
But we will also be creating a generation of better
informed citizen stewards to take care of our enclosed
coastal seas.
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What are some of the challenges EMECS faces in
the new Century?

Here are some problems that appear to be particularly
difficult.

Nutrients have emerged as a central
concern for the health of coastal seas
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gooooooog?

oooooobooooooooooboobooboooo
gd

gobooobooboooboon
gbboobbobobooboooo

Fomireng 7 Bl

" >
everywhere. el 2 0000000000000000
Over-supply of nutrients support algal 1 f —_— oo00o000000000000
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are toxic to fish, to shellfish, and to man. P
e ST 0000000000000000
When plankton blooms die they sink to A e TS —_—

deeper waters where their decomposition
These "dead
zones" are becoming common summer features of

can consume all available oxygen.

enclosed coastal seas, even those as large as the
Gulf of Mexico.

Overgrowth of " epiphytic algae" on the leaves of
seagrasses shade out light, eventually causing death
of the submerged aquatic vegetation[J SAV[L

Failure to keep nutrient loads in check threaten to
reverse early successes in controlling red tides on
the Seto Inland Sea and other enclosed coastal seas.

Teachers taking data during summer internships
on Chesapeake Bay are amazed to find that the
central Bay is anoxic below a depth of 10 meters for
several months each summer.

The loss of submerged aquatic vegetation has become
a global feature of the world's coastal seas.

On Chesapeake Bay, SAV is at only 10% of its
former abundance.

Recovery has been so slow that managers have
set an interim goal that is only 20% of what it is
believed the Bay could support if the goals of

nutrient load reduction could be achieved.

The industrialized and developing nations are
making significant advances in waste treatment to
control nutrient loads from point sources.

Non-point sources, nutrients that move with
rivers to the sea from the landscape and atmosphere,
are much more challenging to control.

On Chesapeake Bay, nearly 70% of the nitrogen
and phosphorus loads come from non-point sources.
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Our ability to control non-point loadings will depend
on a better understanding of land use within our
watersheds.

Local governments have an important role to play
in implementing programs that will contribute to the
control of pollution from the landscape into the larger
coastal seas ecosystems.

The living resources of our enclosed coastal seas
continue to be threatened by over-fishing as well as
by pollution.

Scientists are recommending a 15% reduction in
Chesapeake Bay blue crab harvests over the next
three years. The states of Maryland and Virginia
are acting on these recommendations.

Such drastic regulations may be necessary to save
the fishery, but this is not managing our coastal

resources in a sustainable manner.

Restoration of striped bass into a

viable recreational and commercial s

fishery is one of the Chesapeake's |-l

great success stories. This is an ':1

index of recruitment for the annual ; m"”""'".""
survival of striped bass each year.  syipedBass

But this success required a complete
moratorium on the taking of the
species from 1984 to 1990.

Other problems are developing as a result of a
single-species approaches to resource management.

This is a view of the blue crab life cycle superimposed
on a background of salinity data for Chesapeake Bay.

I use this to show teachers how the crab's life
stages take advantage of the Chesapeake's circulation
pattern in which fresher water flows outward near
the surface and salt water flows inward along the
bottom.

Unfortunately, the loss of submerged aquatic vegetation
has removed much of the shelter for the juvenile
crabs as they make their way back into the Bay.

Predators await. This crab is history. Man and
other species are contributing to the decline of the
Bay's blue crab populations.

An ecosystem approach to coastal zone management
requires more than restoration of individual species.
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Sustained use management requires restoration of
habitat and a better understanding of how multiple
species interact.

As countries develop, the use of the automobile is
increasing even more rapidly than their populations.

On the Chesapeake Bay watershed, the population
grew by 28 per cent from 1970 to 1997.
During the same time period, vehicle miles driven
increased by an incredible 117 per cent. People are
moving from our cities to the countryside, consuming
farmland and forest and covering our landscape with
the impervious surfaces of roads, parking lots, and
rooftops.

This is part of a larger social problem that may
be the most challenging one that EMECS must face
in the decades ahead.

Here are the results of a poll
of Chesapeake Bay attitudes taken
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their individual behavior, multiplied
by populations of thousands or
millions, is responsible for many
of today's coastal zone problems.

An ecosystem approach to coastal zone management
That
also includes our economies, our cultures, and our

must include people as part of each system.

collective civilization.

To the degree that people do not recognize that
they are part of the problem, they will not become
part of the solution.

EMECS is people.

Our forum should be a model for how people work
together to achieve common objectives for the good
The
beneficiaries will be ourselves, our economies, our

of the global ecosystem in which we live.

quality of life, and, ultimately, our children.
Current world affairs clearly show that such a

model should never be taken for granted. It requires
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hard work, mutual understanding, and trust. But
above all, it is a castle built on friendship.

“Toward Coastal Zone Management that Ensures
Coexistence between People and Nature in the 21st
Century."

That is our theme. It is also our goal.

| personally believe that if we are able to extend
the spirit of EMECS to everyone who is concerned
with the future of the world's enclosed coastal seas,

it is a goal we will achieve.

Let us begin now!

Thank you.
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Dr. Wayne H. Bell

Director

Center for the Environment and Society, Washington College

Good afternoon to my friends, to my hosts, to my
colleagues, old and new.

We had an excellent summary session that ended
a few moments ago, in which we reviewed the
proposed document that is called "The Kobe-Awaji
Declaration". It was a great discussion and we made
a few changes perhaps from the draft that you may
have seen if you arrived earlier today. I'm not going
to read it again. | understand that the complete
declaration will be posted at the closing party, and
also you'll be able to get copies of it as the revisions
are incorporated. But | do want to say a couple of
things about the document as | move that we adopt
it.

It 's a document that | think reflects back on
where EMECS has come from and the growth of
EMECS as a significant and hopefully permanent
international forum. The diversity of people who are
represented in EMECS are here today. We have
teachers, we have policy makers, we have research
scientists, we have business persons, we have
politicians and elected officials. |1 know of no forum
in the international community that deliberately brings
those individuals together to share information and
to advance the cause of our enclosed coastal seas or
any other environment for that matter. EMECS is
a real model for how people can work together, and
the document closes with statements to that effect.

I want to say one other thing to, as someone coming
from the USA to this conference in a time of some
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strife in our nation, and certainly strife that effects
the world. There's a phrase in this document that is
not my own, and it talks about applying the
technologies of peace to our enclosed coastal seas. |
want to give credit to that phrase to Governor
Kaihara who used it in his farewell speech to EMECS
at the beginning of the conference. | mean it as
sincerely as he meant it as well, and it's our nod
here for the delegation, and for those who helped
us script this wonderful declaration, that we pay
homage to Governor Kaihara's commitment and his
vision that has seen EMECS to this point. | would
like to move that we adopt the declaration, and that
it become a part of the official record of the EMECS
Conference.
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Let us hear YOUR COMMENTS =
on the draft of

KOBE-AWAJI DECLARATION

‘We are planning to adopt the Kobe-Awaji Declaration at Closing Ceremony on November 22, the final
day of EMECS 2001 conference. Your comments on will be reflected in the process of completing
final draft of Kobe-Awaji Declaration. Therefore, such comments will be very significant and will play
an important role. For this reason, we encourage all participants to kindly inform us of your opinion on
the draft of Kobe-Awaji Declaration drawn by Declaration Draft Committee established in Program
Sub-Committee of EMECS 2001 Executive Committee.

The Declaration Draft Committee will work on the final draft taking your comments into consideration.
At Conference Summary on November 22, the committee will report about the final draft and ask
participants for their opinions at Summary Discussion, and finally it will be adopted at the Closing
Ceremony.

It is our hope that the time you spend at EMECS 2001 Conference will be both meaningful and
enjoyable.

EMECS 2001 Executive Committee Secretariat

Please write your comment below and kindly submit it at Check-in Desk for Oral Presentations on the
first basement (B1) of South Wing, Portopia Hotel, from N ber 20 to 5p.m. on

Name: ‘Affiliation/ Country Reg. or Abstract Number:

COMMENT:

EMECS2001
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VOTE FORMEST POSTER NAADS

- Let us Know Your Favorite Posters -
Your participation will count!

We are pleased to announce that 160 outstanding presentations will be featured at the EMECS 2001
Poster Sessions.

One of our roles is the selection of the Best Poster Awards: the Premier Grand Prix, Second Grand Prix
and so on. The selection criteria will be originality, the way of presentation, and relevance to EMECS activities.
The Vice- Coordinators will make sure that your recommendations are reflected in the results of the Best Poster
selection. Therefore, your opinion will play an important role in assessing the popularity of each poster, and we
encourage all delegates to kindly participate in the VOTE FOR BEST POSTER AWARDS.

Each of the poster numbers that you write on this form will be counted in our selection. You can enter up
to a total of three (3) posters as your choice for Best Poster. The results will be added to the evaluation made by
the vice-coordinators.

As you already know, the posters in Poster Sessions will not simply be arranged in numerical order. This
is because, for the planning and organization of Poster Sessions, the session Vice-Coordinators have decided to
place emphasis on the theme of the posters, to make it easy for delegates to understand the presentations. It is
our hope that those who attend Poster Sessions will be able to make new discoveries and have new encounters
through the Poster Sessions, appreciating the theme of the presentations and the significance of EMECS
activities as they do so. We realize that this may have made it somewhat more difficult for presenters to locate
where to put up their posters, and we apologize for any inconvenience.

Our role as Vice-Coordinators is to provide linkage between Oral Sessions and Poster Sessions. Since
Poster Sessions will have the same themes as Oral Sessions, the content and orientation of the poster
presentations will be debated in Summary Discussion in each session. There will also be a report in the final
Plenary Session from the coordinators and reporters and this will be linked to the content of the final debate at
the end of the conference. From time to time, the Vice-Coordinators will visit the poster area as well.

Finally, it is our hope that the time that conference participants spend at Poster Sessions will be both
meaningful and enjoyable.

OpgooOoooOooogbogoOo gooo d

Osamu Matsuda
Chair
Best Poster Award Selection Committee (Vice-Coordinators)

Please cut along this line

Your Selection (Please write the number of corresponding poster in each column):

NO.1 NO.2 NO.3
Voter’s Name: Affiliation: Reg. or Abstract Number:
Notes

LIf you turn in more than one form, all of your votes will become invalid.

[Winners will be announced by the chairman of the Executive Committee at the Best Poster Award Ceremony
to be held during the Closing Ceremony on the final day, November 22.

[Presenters are encouraged to vote as well. (Votes may be cast for oneself)
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Prof. Nobuo Kumamoto
Chair, Steering Committee

Chair, Program Subcommittee

One morning, in September 1987, the late Dr.
lan Morris, who was, at that time, Director of the
University of Maryland Center for Environmental
and Estuarine Studies and his people who were
experts of Chesapeake Bay, visited Kobe and met
Governor Kaihara at his office, to exchange their
views of enclosed coastal sea. Three years later, the
first international Conference on the enclosed coastal
sea was organized here in Kobe in 1990. This was
the starting point of EMECS activities, and the foundations
were laid by these two gentlemen.

Distinguished guests, participants, my colleagues,
friends, ladies and gentlemen. It is my special honor,
as a chair of the Steering Committee, to make these
short remarks at this final session.

Now, we have gathered once again in this beautiful
harbor city, where we started our first Conference,
to exchange ideas and views and to find ways to
improve the environment of the sea, and now we
are going to close all of our sessions with our hope
for the future to preserve good quality of sea water
and its surroundings.

The 1990 Conference reported a serious disaster
caused by red tides, due to the interaction of biological
and chemical materials, in addition to other topics
such as governance of land and sea, environmental
education, value of cultural heritage of coastal sea,
and exchange of information to citizens, economists,
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fishery unions, lawmakers and administrators. Thus,
the Kobe Conference has opened the most important
gate to comparative studies of coastal water and
oriented directions afterward of discussions in domestic
and international meetings.

The Baltimore Conference of 1993 selected six issues
such as the roles of philosophy, citizens, science and
technology, and environmental education among
citizens, and the concepts of governance and integrated
management.

Following Baltimore, we resumed the tasks imposed
at previous Conferences to the third EMECS Conference
in Stockholm in 1997,which was jointly organized in
cooperation with the 7" Stockholm Water Symposium.
In this Conference, the "Interaction of Land Activities,
Fresh Water and Enclosed Sea" was adopted as a
main theme, to introduce various aspects of the relations
of land and sea water. | will not be able to forget
the valuable contribution of combining EMECS and
Stockholm Water Symposium by Professor Bengt-
Owe Jansson. Without his contribution, we could
not realize this joint international Conference.

This beautiful sea port city of Sweden gave us
opportunities to review the role of citizens, exchange
of information, and policies overcoming barriers in
governance, which are the basic key elements in
sustaining and creating good environment.

Now, looking back to the previous activities, we
decided to organize the 4" EMECS Conference in
Antalya, Turkey of 1999, and to focus on several
topics such as land-sea interaction, coastal management,
coastal engineering, coastal and marine biology and
managing coastal ecosystems. This jointly organized
EMECS- MEDCOAST Conference adopted some other
additional topics such as promoting training and
education, and fostering human resources. It is a
natural reflection of long experienced activities of
MEDCOAST which has emphasized these subjects
as its main targets for last fifteen years.

Considering these results of the past EMECS Conferences,
it is time to review the results of previous activities
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from the beginning until today and to step forward
to which we should proceed and what we should do
for our future in preserving and creating better
environments of coastal water and its surroundings.
Thus, we settled five goals for achieving the purposes
of this Conference.

In Session 1. Roles of Monitoring and Environmental
Information on Coastal Area, several case studies of
monitoring system such as the data managing system
on marine pollution and international model for future
sustainable decommissioning system and others have
been introduced, in addition to useful results of
studies on such as the method of collecting and analyzing
organic materials from sediment traps. The presentations
in this session suggest to us that the inter-relation
of monitoring and information of coastal sea should
be appropriately analyzed by adopting scientific
devices and techniques.

In Session 2 Recognition of the Interaction between
Land and Sea, various studies on land and sea interactions
were introduced using as examples of the Black Sea
area, Hong Kong, India, Texas, the Adriatic Sea,
and the Mediterranean Sea, including studies of
contamination and load pollutants in coastal sediments
and marine fish culture and sea-weed bed management.

In this Session, substantial proposals for creating
better water condition were introduced such as
comprehensive planning for sewerage systems.

In Session 3: Strategies for Environmental Restoration
and Creation Aimed at Urban Renewal Systems,
Technology, Culture, and Nature, various case
studies of sustainable development, restoration of
enclosed coastal areas, estuarine environments,
waterfronts, watersheds in the Philippines, Vietnam
and in other countries were introduced, by indicating
current problems, proposing alternative plan and
necessary technology for them. Recovery plans to be
along with the understanding of nature recovery
capability, include mangrove restoration and
rehabilitation management for abandoned shrimp farms
and living resources in Thailand and Nigeria. The
plans, which should be achieved with the cooperation
of local community, left us "who pays its cost
argument". Appropriate models combining restoration
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and creation of coastal wetlands with technologies
should be proposed and realized in the developing
areas.

Session 4. Environmental Management of Coastal
Areas and Environmental Education and Practical
Activities dealt with basic issues of environmental
management and education. Various case studies of
environmental education were introduced in this
session involving Canada, the Chesapeake Bay, Russia,
the North Sea, Cambodia, the Gulf of Guinea and
India, and Nagoya, Ariake Sea, and lIsahaya Bay in
Japan. This session suggests us to take immediate
effective measures achieving the goals of environmental
management and education for young generation.

In Session 5: Participation in and Collaboration on
the Environmental Management of Coastal Sea:
Approaches for Governance, several case studies of
coastal management were introduced, to indicate
environmental governance, mitigating marine pollution,
managing water resources and fundamental legal
structure. This session indicates to us that the legal
framework and incentive measures should be effectively
arranged to achieve the aims.

In addition to these five sessions, we added two
area-studies on Ariake Sea and case studies on oil
spills.

In Ariake Sea Session, valuable results of studies
such as purification capabilities of the tidal flats, filtering
function of the sea water, oceanographical conditions
of fauna, the norild which is more sophisticated taste
than seaweedO culture industry and eutrophication of
the Sea.
value indicated by Dr. Waller-Hunter in her keynote

The relation of ecosystems and economic

speech is suggested to consider, when we compare
the benefit of marine products with the cost of quality
and quantity of enclosed sea water.

In the Session on Oil Spills, various results of
studies of natural resources damages of Alaska,
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Nakhodka, and Niger Delta of Nigeria were introduced,
in addition to the studies conceming crude oil bioremediation,
effects of oil pollution on tidal flat and sandy beach
ecosystems and some others. Considering various
chemical compound elements, it is an urgent need
to settle integrated and comprehensive measures for
improving resource damages caused by oil spills, in
addition to the necessity of inter-governmental collaborations
and legal and administrative framework.

In this Conference, we reserved three additional
forums for participants in the Asian Forum, the
NGO Forum and the Seto Inland Sea Session, where
citizen groups, experts on Asian issues and NGO's
activities, administratorsd central and domestic as
well}, fishery unions, NGO, and scholars may exchange
their views concerning coastal environment and
propose concrete action plans for their future in order
to improve current problems.

Asian Forum, from this point, was intended to
discuss scientific technology and policy directions for
coastal environments. The Forum suggested that a
long-term ecological planning should be proposed
before the implementation of new urban development
plans or projects. The proposals at this Forum wiill
be considered at the 6th EMECS Conference again
for broad discussion from various aspects.

The NGO Forum, as a new effort in this Conference,
was held to make it possible to discuss relevant issues
by participants. This is quite natural reflection of
the activities and roles played by NGOs at home and
abroad. We accepted a proposal for the future
EMECS activities from NGO participants and some
are included in our Declaration.

In the Seto Island Sea Session, we discussed what
has and has not done in the Seto Island Sea and
future action that is needed. Administrators, fishery
unions, NGO's and scholars stated their views in this
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session. This session suggest us that a tendency for
creating new value of the Sea should be carefully
fostered as a model for other similar coastal areas,
and that the nature recovery power should be more
respected in the project making process.

Out of many valuable presentations and suggestions
at this Conference we may find several important
and urgent policies for the next steps forward. One
of them is to adopt effective legal regulations to land
based sources of water pollution. Another urgent
point is to find measures for recovery and creation
of coastal water. Moreover, in order to sustain at
least present condition of sea and land water, a zero
emission policy should be broadly adopted by legal
and incentive measures.

I would like to say that, "from environmental
preservation to creation for better environment." is
a phrase stated in the keynote speech by the ex-
governor Kaihara, Chair emeritus of the Executive
Committee, and that the phrase closely connecting
with knowledge, technique and information sharing
with many citizens shall be a key concept for the
future coastal sea protection movement.

Now | would like to close this presentation with
my appreciation to all of you who came over to
participate in this Conference from all over the world
and also | would like to express special appreciation
to the people who have worked day and night to
prepare for this Conference behind the screens.
Without their support, we would not be able to make
this Conference a success.

Thank you very much for your attention and
cooperation to this Conference.

212

goboooooooobboobboobbooon
oooooooooooooooooooooooo
goboooboooobboobboobbooobn
oooooooooooooooooooooooo
gobooobooobbooobboobboobn
gooogogood

gbobooobooobbooobboobbooo
oooooooooooooooooooooooo
gooooooooooooobboobbbbbbbon
odooooooogooooooooooooooo
goboooboooobbooobboobbooon
odoooooooooooooooooooooo
gboboooboooobbooobboobobaooon
gdoooooooooooooooooooooo
gboboouboooubboouobbooobaooon
goboooboooobbooobboobbooobn
odoooooooooooooooooooooo
gobooobooooboooobboobbooon
odoooooooooooooooooooooo
gobooobooobbooobboobbooon
gooooooooooooooooooooooo
gboboooobooooboooobooooood

gobooobooobbooobboobobooo
odoooooooooooooooooooooo
gobooooooobbooobboobbooobn
odoooooooooooooooooooooo
goboooboooobboobboobboobn
goooogoo

googoooooooooobobbobbbbobn
ooooogooooooo



EMECS2001

HREREREREREEN

gooboogad

The 6th International Conference on the Environmental
Management of Enclosed Coastal Seas, or in short
EMECS 2003, will be held in Thailand in the second
half of November 2003. We propose to hold this
conference in Pattaya City. We would like to take
this opportunity to invite all of you to attend this
conference.

The proposed theme of this conference is
"Comprehensive and Responsible Coastal Zone Management
for Sustainable and Friendly Coexistence between
Nature and People". As you see, it will be one step
for progress after EMECS 2001.

I would like to tell you more about Pattaya, which
has been chosen as the site for the next conference.
Pattaya City is situated on the coast in the upper
region of the Gulf of Thailand. It is a famous resort
town. It is about 100 km southeast of Bangkok. It
is a city in the province of Chonburi. As matter of
fact this province is quite similar to Hyogo prefecture,
in terms of being a coastal province with big seaports,
and industrialization in the coastal area. The province
places high priority on comprehensive and responsible
coastal zone management. There is a famous coastal
zone development project under the supervision of
his Majesty, the King of Thailand. It is the Kung-
kra-ben Bay area. This project is a good role model
for the coexistence between nature and people in
the coastal zone. You'll have the chance to visit this
project during the post-conference technical tour.

ooobbobtodoooobobd
00000000000000000000000000

Mr. Plodprasop Sraswadi
Director of the Office of the National Committee on

Marine Policy and Restoration, Thailand
0 Message was delivered by Prof. Piamsak Menasveta,
Chulalonkorn University on his behalf(]
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Regarding the conference program, we assure you
that there will be a continuation of the NGO Forum,
the Asian Forum. In addition, there will be a
workshop on the Gulf of Thailand that the PEMSEA
0 GEF/UNDP/IMO Regional Program on Partnerships
in Environmental Management for the Seas of East
Asiall has already promised to organize. The oral
and poster sessions will cover topics similar to this
conference.

In closing, I'd like to ask all of you to reserve some
time in the second half of November 2003 for this event,
and please also spread the news about this conference
to your friends and colleagues. We guarantee you
will not be disappointed.

So let's meet again in Pattaya, Thailand.
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No O O o 0 No O O o 0
1| BANGLA DESH 1 23| MOROCCO 1

2 | BENIN 1 24| NETHERLANDS 1

3 | BRAZIL 3 25| NIGERIA 2

4 | BULGARIA 1 26| PERU 1

5| CAMBODIA 3 27| PHILIPPINES 5

6 | CANADA 3 28| ROMANIA 1

7 | CHINA 10 29| RUSSIA 7

8 | COLOMBIA 1 30| SAUDI ARABIA 1

9 | CROATIA 3 31| SPAIN 1
10| EGYPT 5 32| SRI LANKA 1
11| EL SALVADOR 1 33| SWEDEN 3
12| ESTONIA 1 34| TANZANIA 1
13| FINLAND 2 35| THAILAND 12
14| FRANCE 2 36| TURKEY 5
15| GERMANY 1 37| UNITED KINGDOM 4
16| INDIA 13 38| UKRAINE 2
17| INDONESIA 2 39| USA 13
18] KENYA 1 40| VIET NAM 2
19| KOREA 8 gl gg 2
20| LATVIA 1 gogd 130
21| MALAYSIA 1 41] JAPAN 1,080
22| MARSHALL ISLANDS 1 g o 1,210

goooogo goon
goooooo
o 0 o 0 0
o 0o o 166 55.0% 136 45.0% 302 100%
od ood
000 EMECSO O 125 49.8% 126 50.2% 251 100%
g 0 0oo0ogd
0o oo 1100 53 39.0%
O O 200 17 12.5%
0o oo 200 3 2.2%
O O 1400 33 24.3%
O O 200 10 7.4%
oggg 700 20 14.7%
O 380 O 136 100%
gooooood
g o g o O
o 0o o g 109 104 213 70.5%
gooooag 42 14 56 18.6%
goooood 15 18 33 10.9%
O 166 136 302 100%
gooooobobooooboobonog
o o o 0 O
gogoooooogoooooooogoooooogogoog 33 30 63 20.9%
gogoooooogoooooogd 43 46 89 29.5%
gbdooooooogoooooocoggoooooogogoog 56 19 75 24.8%
gooooooooooooooogogooooon 13 17 30 9.9%
goooooooogooooooggoon 21 24 45 14.9%
O 166 136 302 100%
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