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Foreword

The oceans, which covers 70 per cent of the earth’s surface, has in recent years
been experiencing various changes. The small island countries dotting the oceans
are of course significantly affected by such changes and are now struggling to deal
with them. Furthermore, the sustainable development, use, conservation and
management of small islands and their surrounding ocean areas are not problems
restricted to the island states alone, but are also challenges facing the international
community as a whole, an idea that has come to be shared worldwide since the
adoption of Agenda 21 at the Rio Earth Summit in 1992.

OPRF, the forerunner of OPRI-SPF, recognizes these difficulties, and from 2009
began collaborating on research with ANCORS and experts from Pacific States that
resulted in joint policy recommendations “For the Better Conservation and
Management of Islands and Their Surrounding Ocean Areas”, which we submitted
as contributory papers to the Rio+20 Secretariat, the SIDS 2014 Preparatory
Meetings and the Open Working Group for the SDGs. The Proposal focuses on three
areas, namely (i) Conservation and Management of Islands, (ii) Management of the
Surrounding Ocean Areas, and (iii) Response to Climate Change and Variability.
Furthermore, based on the assessment and analysis of the current situations in each
area and considering the issues identified, we also have made recommendations on
Capacity Building and Institutional Strengthening to facilitate required measures
effectively.

In September 2014, 21 Heads of State and about 3,500 delegates attended SIDS
2014 and adopted an international action plan entitled “Small Island Developing
States Accelerated Modalities of Action [S.A.M.O.A.] Pathways.” We were happy to
see that many points of our recommendations were included in S.A.M.O.A. Pathways.

OPRI (then OPRF) organized jointly with ANCORS a side event in order to
discuss concrete actions for policy implementation. We had the honour of His
Excellency Tommy Remengesau, Jr., President of the Republic of Palau, attending
along with about 80 persons from various countries, organisations and groups with
an interest in these issues, to discuss concrete measures to implement our joint
recommendations. On this occasion, OPRI proposed to establish the Islands and
Oceans Net(IO-Net) as an international collaborative multi-partner network with
the voluntary participation of international and regional organisations,
governments, academia, businesses and individuals from civil society who are in
agreement with the aims of our recommendations. Our proposal was unanimously
supported by all the participants of the side event.

Pacific island States and international organizations, as well as universities,
research institutes, and NGOs in the Pacific region have conveyed to us their keen
interest in and support of the I0-Net. Organizations and individuals from the
Japanese government, industry, academia, foundations and NGOs have also



expressed significant interest. Our task now is to articulate concrete steps to promote
activities, as the varied organizations and individuals who have expressed interest
voluntarily participate and coordinate their activities in the I0-Net, as “Partners”.
It is important that partners from a variety of sectors come together and that island
states and the international community collaborate and coordinate their activities.

Following our 1%t General Meeting held in May of 2015, we were pleased to
convene the 274 General Meeting from 6-7th December, 2016, participated by over
120 Partners from the Pacific region, Japan, and international society, from a variety
of sectors, including governments, international and
regional organizations, universities and research institutes, NGOs, and business
sectors who are in agreement with the aims of the I0-Net.

It is our sincere hope that those “Partners” in attendance at the 2nd General
Meeting make it the starting point for collaborative and cooperative use of their
respective positions and capacities in work towards the sustainable development,
use, appropriate conservation and management of islands and their surrounding
ocean areas.

The Ocean Policy Research Institute, Sasakawa Peace Foundation



Islands and Oceans Net (I0 Net) 2" General Meeting Programme

Date: 6" — 7" December, 2016

Venue: 11 F International Conference Hall, The Sasakawa Peace

Foundation Building, Tokyo, Japan

Tuesday, December 6

10:00-10:50

Opening Ceremony

Mr. Hiroshi Terashima, President, The Ocean Policy Research
Institute, the Sasakawa Peace Foundation (OPRI-SPF)

Prof. Stuart Kaye, The Australian National Centre for Ocean
Resources and Security (ANCORS)

Mr. Noriyuki Shikata, Deputy Director General, Asian and
Oceanian Affairs Bureau, Ministry of Foreign Affairs, Japan

Mr. Roger Cornforth, Deputy Director General, Secretariat of the
Pacific Regional Environment Programme

Dr. Braulio Ferreira de Souza Dias, Executive Secretary,
Secretariat of the Convention on Biological Diversity (CBD)
(Video Message)

Photo Session

All Participants

10:50-11:00

Coffee Break

11:00-12:30

The Development of International Joint
Policy Recommendations and the History of
the Islands and Oceans Net (I0 Net)

OPRI-SPF (Secretariat)

Session 1: Conservation and Management of Islands
Moderators: Mr. Hiroshi Terashima, President, OPRI-SPF
Mr. Roger Cornforth, Deputy Director General, SPREP

a. Development of Island Management
Strategies

Dr. Keita Furukawa, Senior Research Fellow , OPRI-SPF
“Implementation of the Ocean Policies in Japan”

Ms. Lani Milne, Chief, Coastal, Land and Conservation Division,
Marshall Environment Protection Authority

Mr. Cyrille Barnerias, Senior Environmental Specialist, Global
Environment Facility (GEF)

“The Global Environment Facility International Waters Focal
Area”

12:30-13:30

Lunch Break

13:30-14:40

Session 1: Conservation and Management of Islands (Cont.)
Moderators: Hiroshi Terashima, President, OPRI-SPF
Mr. Roger Cornforth, Deputy Director General, SPREP

b. Increased Safety and Resilience of Island
Communities

Prof. Hajime Kayanne, The University of Tokyo
“Ecosystem-based Coastal Protection of Atoll Island Countries
Against Sea Level Rise”

Prof. Tomoya Shibayama, Professor, School of Creative Science
and Engineering, Waseda University




“Prevention of Natural Disasters under Climate Change:
Integrated Coastal Zone Management for Mitigation of Disasters
in the Independent State of Samoa”

Mr. Faainu Latu, Head of Science Department, Senior Lecturer
Environmental Science, The National University of Samoa

Mr. Satoru Mimura, Deputy Director General, Global
Environment Department, Japan International Cooperation
Agency (JICA)

“Disaster Risk Reduction in Small Island Developing States Based
on International Frameworks”

14:40-15:00

Coffee Break

15:00-17:25

Session 1: Conservation and Management of Islands (Cont.)
Moderators: Mr. Hiroshi Terashima, President, OPRI-SPF
Mr. Roger Cornforth, Deputy Director General, SPREP

c. Implementation of Waste Management

Dr. Mimpei Ito, Director, Environmental Management Division 1,
Global Environment Department, Japan International Cooperation
Agency, Japan International Cooperation Agency (JICA)

“The Needs for the Waste Management in the Pacific
Region and JICA’s Assistance”

Ms. Imogen Ingram, Secretary-Treasurer, Island Sustainability
Alliance CIS Inc. (ISACI) Cook Islands

“Development of Sustainable Waste Management in Pacific
Small Island Developing States”/” Growth of Lagoon Algae in
Rarotonga Caused by Poor Wastewater Management”

Mr. Carl Bruch, Director, International Programs, Environmental
Law Institute
“Fighting Marine Litter: Legislative Options”

d. Development of Renewable Energy

Ms. Frances Debra Brown, Assistant CEO, Environment Sector
Coordination, Ministry of Natural Resources and Environment,
Samoa

“Better Conservation and Integrated Management of Islands and
Their Surrounding Oceans”

e. Conservation of Coral Reefs and
Mangrove Forests

Dr. Keita Furukawa, Senior Research Fellow, OPRI-SPF
“Coastal Ecosystem (Coral Reef, Mangrove Forests and Seagrass
bed) Conservation Project using ICM Package”

Mr. Andrew Benedict Foran, Head, IUCN Pacific Centre for
Environmental Governance, [IUCN Oceania Regional Office
“Mangrove Conservation and Renewable Energy in the Pacific
Islands”

Dr. Yimnang Golbuu, Chief Executive Officer, Palau International
Coral Reef Center

Mr. Kenn Mondiai, Executive Director/Senior Forestry Officer,
Partners With Melanesians Inc.

Mr. Ricky Carl, Director, External Affairs, The Nature
Conservancy-Micronesia Program

17:25-17:35

Wrap-up for the Day

18:00-20:00

Reception

v




Wednesday, December 7%

09:00-11:20

Session 2: Management of the Surrounding Ocean Areas
Moderators : Prof. Stuart Kaye, Director, ANCORS
Mr. Michael Petterson, Director, Geoscience Division, Pacific Community (SOPAC/SPC)

a. Establishment of Baselines and Maritime
Limits

Prof. Stuart Kaye, Director, ANCORS
“Potential Impact of the South China Sea Arbitration on
Maritime Jurisdiction in the Pacific”

Mr. Yoshi Kawamura, Senior Coordinator for International
Cooperation Planning Department, Japan Agency for Marine-
Earth Science and Technology (JAMSTEC) / Dr. Michiyo
Shimamura, Coordinator, Innovation Promotion Office via
Marine-Earth Science and Technology, Japan Agency for Marine-
Earth Science and Technology JAMSTEC)

“Effective Utilization of Research Vessel Transition”

b. Implementation of Practical Fisheries
Management Policies

Mr. Taratau Kirata, Senior Fisheries Officer, Ministry of Fisheries
and Marine Resources Development, Kiribati
“Implementation of Practical Fisheries Management Policies”

Mr. Hisashi Endo, Executive Director, Japan Fisheries Research
and Education Agency
“Sustainable Fisheries Management -Conflict & Cooperation-"

Mr. Makoto Suzuki, Fisheries Manager Japan, Marine
Stewardship Council
“Fisheries in the Pacific Island Countries and MSC certification’

il

¢. Maintenance and Securing of Shipping
Services

Mr. Hiroaki Terashima, Management Advisor and Senior
Consultant, IC Net Inc.

“Sustainable Sea Transportation in the Pacific: Current Situation
and Initiatives of the University of the South Pacific”

d. Exploitation of Marine Mineral Resources
and Preservation of Marine Environment

Mr. Michael Petterson, Director, Geoscience Division, Pacific
Community
“Deep Seabed Mineral Activities in the Pacific Islands Region”

Dr. Hiroyuki Matsuda, Professor, Faculty of Environment and
Information Sciences, Yokohama National University
“Seabed Resource Development Reconciling with Marine
Environment”

e. Conservation and Sustainable Use of the
Marine Environment and Marine
Biodiversity

Ms. Imogen Ingram, Secretary-Treasurer, Island Sustainability
Alliance CIS Inc. (ISACI) Cook Islands
“Purse Seine Fishing versus National Marine Park”

11:20-11:35

Coffee Break

11:35-13:15

Session 3: Response to Climate Change and Variability
Moderators : Dr. Toshio Yamagata, Director, Application Laboratory, JAMSTEC
Dr. Anjeela Jokhan, Dean, Faculty of Science, Technology & Environment, The University of South Pacific

a. Adaptation to Climate Change and
Variability by Island Societies and Response
to International Law Issues

Mr. Satoshi Wakasugi, Director, Pacific and Southeast Asia
Division 6, Southeast Asia and Pacific Department, Japan
International Cooperation Agency (JICA)

“JICA and Climate Change in SIDS: JICA’s Approach to Climate
Change in the Pacific”

Mr. Roger Cornforth, Deputy Director General, SPREP
“SPREP’s Response to Climate Change and Variability”

Mr. Tomohiko Tsunoda, Senior Research Fellow, OPRI-SPF
“Construction of Monitoring Platform on Ocean Acidification”

Dr. Mikiyasu Nakayama, Professor, Department of International
studies, Graduate School of Frontier Sciences, The University of

Tokyo




“Relocation and Livelihood Re-Establishment of Climate
Refugees in the Pacific”

Ms. Sofia Yazykova, Visiting Attorney, Environmental Law
Institute
“From Adaptation to Migration”

Mrs. Gisa Fuatai Purcell, Regional Advisor, Pacific, The
Commonwealth Telecommunication Organization
“ICT4CC - Implementing SDG Policies”

13:15-14:15

Lunch Break

14:15-15:30

Session 4: Capacity Building and Institutional Strengthening
Moderators: Mr. Hiroshi Terashima, President, OPRI-SPF
Mr. Roger Cornforth, Deputy Director General, SPREP

a. Capacity Building and Institutional
Strengthening

Dr. Anjeela Jokhan, Dean, Faculty of Science, Technology &
Environment, The University of the South Pacific

“USP's Role in Capacity Building and Institutional Strengthening
in the Pacific Region”

Mr. Jonathan Gilman, Regional Development Coordinator, UN
Environment Programme
“Partnerships for a Resilient Low Carbon Pacific”

Mr. Soichiro Kojima, Senior Coordinator, Development
Assistance Policy Coordination Division, Ministry of Foreign
Affairs, Japan

“Capacity development -Implementation of Japan's ODA in the
Pacific-”

Mr. Shinichi Ichikawa, Head of the Ocean Education Team,
OPRI-SPF

“Human Resource Development and Network under the WMU
Scholarship Programme by the Sasakawa Peace Foundation”

15:30-15:50

Coffee Break

15:50-17:20

Discussions on the Development of Future Activity Plans and their Adoption
Moderators: Mr. Hiroshi Terashima, President, OPRI-SPF
Prof. Stuart Kaye, Director, ANCORS

17:20-17:30

Closing Ceremony

| Mr. Hiroshi Terashima, President, OPRI-SPF
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Conservation and Management of Islands






Development of Island Management Strategies

Keita Furukawa, Dr.(Eng.)
Ocean Policy Research Institute, SPF

Ocean Governance
« Dramatic rise of world’s population
Back- * Global Warming / Ocean Acidification
Ground * Marine Pollution / Dead Zone
* Marine Litter, Plastics and Micro-Prastics
* Resource depletion and environmental degradation

* 1982 Adoption of UNCLOS
Flame- . 1997 Agenda 21 / Rio summit
works « 2002 Implementation Plan / WSSD
* 2012 The Future We Want / Rio+20
« 2015 SDG goal14 / The 2030 Agenda for SD

1 * 2015 Paris agreement / COP21, UNFCCC 2
Development of Island Management Strategies For Sustainable DeVe|Opment of Islands
. Target Layer:Strategies
Target Layer: Strategies Safety and Sustainable Human well-
Security Development being
System Layer: Methodologies
Tool boxes
Tool boxe Eco- Disaster Scientific
(i CEER) 3 Engineering Prevention Research

Integrated Coastal Management
[ Basic Act on Ocean Policy (2007) ]

. < <

[ Basic Plan on Ocean Policy (2008) ] Headquarter.s for
12 Basic Measures Ocean Policy

Integrated Coastal Management
[ Basic Act on Ocean Policy (2007) J

. ~ <

[ Basic Plan on Ocean Policy (2008) ] [ Headquarters for
Ocean Policy




Integrated Coastal Management
[ Basic Act on Ocean Policy (2007) ]

For the better promotion of Local Coasts
*ICM Formulations

‘ v‘v Network of LG
[ Basic Plan on Ocean Policy (2008) ] | Headquarters for EBM Processes - Institutional
Ocean Policy e AR ERaiE . Arrangements
+ ‘ Promotion of
- : Local Communit ;
[ Basic Plan on Ocean Policy (2013) ] CBM Processes ¥ gcean. Edélc.zi:;.on,
c e 5 st apauty utiaing
Implementing ICM, and offer assistance = -
to regions making their own ICM Plan Supports
7 =Governments, Scientists 8
. . POTENTIAL PROJECT 1
Projects For Sustainable Development of Islands 2.1 Conservation and Management of sfands
Project 1: Development of Island Management Strategies Development of Island Management Strategies
Leading Organizations:
Project 6: Kiribati, ORPI-SPF
Environmentally Potential Partners:
. Displacement International Organization (UNDP, CBD, IUCN etc.),
PfoleCt o P Government of Island States (local and National),
RissteElliteaton Research Institutions (ANCORS, SPREP, USP etc.)
Goal: To assist countries in the development
of strategic planning and implementation of
island-scale management decisions on their
Project 2: Ecological Engineering Project 3: Project 4: Marine own, in accordance with UNCLOS and other
Coastal Scientific Research international frameworks.
Project 7: Ocean Ecosystem

POTENTIAL PROJECT 1
2-1 Conservation and Management of Islands

Development of Island Management Strategies

Proposed Steps of Action:
B Ocean Policy Study Group
» Establishing common understanding and views on policy formation among multi-
stakeholders
B |nstitutional Arrangements

> a basic legal fi

k and mechanism to cope with the

comprehensive mar and devel of Oceans Capacity-
» Establishing a cross-sectoral authority to build up and implement the legal Building
framework and policies
HMBasic Plans on Ocean Policy
» Establishing a basic plan built on the Institutional Arrangements subject to
periodical reviews
* Above steps should be followed taking into account each state’s topographical, bio-
physical and socio-economic characteristics.
Development of Island Management Strategies(2-1.a) 1 1

[ex.] For Sustainable Development of Kiribati

Project 1: Development of Island Management Strategies

Environmentally

‘/ Project 6:
Displacement

Project 2: Ecological Engineering Project 3:
Coastal
Ecosystem

Conservation Capacity Buillsiing2




[ex.] For Sustainable Development of Samoa

of Island M:

Project 1: Develog Strategies

Development of Island Management Strategies

Thank you for your Attentions
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[ex.] For Sustainable Development of Fiji




RMI-Environmental Protection Authority

-Earthmoving Regulations 1989 — 2types of conservation:
- EIA Regulations 1994 subsistence only and special
reserves.

— Reconnect the people to the
environment, to ensure sustainable
use of resources and food security.

— Disaster risk management
— Food security

* Parliament endorsement Sept 2015

* Operationalize and strengthen
implementation of the Reimaanlok




relevant CMAC partners — Lack of effective monitoring systems

B Bl Iinkage with National Fisheries — Lack of baseline data to inform policy & practice

Revenues — Lack of appropriate laws and enforcement capacity

— Very weak climate lens in the process

- Improve governance
for integrated atoll
management

- Knowledge
management

Url: http:/, prep. iodiversi inging-lost-
f back-to-life-i

Coastal area and causeway construction in Woja Ailinglaplap

Using local materials and vegetation with the ecosystem based approach




— Collaborative effort to develop more detailed guidance on
technical aspects of implementing the various terrestrial
and marine-based soft, hard, and hybrid options for
coastal protection.

— Address challenges and opportunities within the RMIEPA
Earthmoving permit application and review process, as
well as berm-building by the Min. of Public Works.

Strengthening the relevant institutions and improve
procedural mechanisms, so as to be able to secure
the optimum support from both international and

regional efforts, in minimizing the adverse impacts |

of Climate Change.

Objective 3: Enhance the level of awareness and.
commitment among all people in the
ccommunity to contribute to minimizing of
environmental degradation.

i}

iii)

Look after the natural environment of
the Marshall Islands;

Ensure sustainability of resources and
ensure a balance between economic
development and the environment; and

Enhance the quality of life (public
health and safety) of our people.

* Enhancing institutional and policy capacity for
implementation and monitoring,

* Developing human resources for addressing SIDS challenges

and promoting sustainability with increased policy and
science interface and international partnership

coastal communities (Upgrade Reimaanlok Steps/Process)




Session 1 a.

Transboundary Pollution:
Wasteful Water Use:
Groundwater quality & quantity
Overfishing/Depleted Oceans.

100 billion in annual trade in j

Habitat loss:

Diminishing

Pacific islands SAP

Benguela Current Commission

Full-scale SAP Implementation

Strengthening policy and legal and
institutional frameworks

Foundational Capacity
Building/Enabling environments, Basic
Policy and cooperation framework




m $91Imillions of GEF grants+$330millions of
co-financing. UNDP, FAO, UNEP + Pacific
community + countries

m Guiding principles: inter-connections,
community to cabinet approach, gender
mainstreaming, supporting planning ...

m Fostering resilience: secure livelihoods, food
security, drought/flood preparedness,
enhance benefits from fishing.

m PROP: Pacific Islands Regional
Oceanscape Program

m The Dugong and Seagrass
Conservation Project

mImplementation of the Arafura and
Timor Seas Regional and National
Strategic Action Programs




Distribution of atolls

Number of atolls Number of Population
CCosysliem-pased coasial protecuon ot Pacific Ocean 392 atolls (10 thousand)
Micronesia 88 Polynesia 107 Melanesia 29  Pacific Ocean
aloll Island countries against sed ievel rise SE Asia 114 Australia 54 Federated States of Micranesia 30(29) 13.3
Indian Ocean 67 Republic of the Marshall Islands 28(20) 6.8
Central 41 West 25 Middie East 1 Tuvalu 6(5) 1.1
LFroject <. £Col0gigal cngineering ror 1and Atlantic Ocean 23 Republic of Kiribati 26(14) 9.2
Cook Islands 8(6) 2
conservationj [qf Carlbbean 432 W. Caribbean_15 €. Caribbean_4 [\, Polynesia 79(43) 24.9
Indian Ocean
Republic of Maldives 22(22) 301
Total T 87.4

Funafuti,Tuvalu

Marshall
o Kiribati
Maldives \ « atoll
Fongafale Is, Tuvalu Tuvalu
IPCC AR5 (2013)
Coastal erosion, wave m
over-topping and inland
inundation in small
island countries during
storms and spring high
tide.
Nukutoa,Takuu Atoll, PNG
Batio, Tarawa Atoll, Kiribati
Land use: expansion of residential area to vulnerable low land
Gecogcalmap  erphoos  Map praes KONOS
Popuaton w

p A T L

wor | [t |

s

a0

20 HoT# coral gravels

—
Coaprocion
Constton pssedel
g BT coral reef

BB

foraminifer sand

Fongafale Is, Funafuti, Tuvalu Yamano et al. (2007)




Constructions against natural process
Vertical sea walls prevent sand sedimentation at their foots.

Causeways prevent sand transportation

Funafuti, Tuvalu

from ocean to lagoon or release to deep ocean through boat channel.

Hard structure measures

(grey technology) intercept

land and sea, and sometimes counteract with
ecosystem-based coastal processes.

Beach nourishments
(not vertical seawalls)

Fongafale Is, Funafuti, Tuvalu

JICA technical cooperation project
(photos by Nippon Koei)

Sewage treatment by bacteria and seawater
(Fujita 2016)

Organic matter Immobilization carrier of
= 18gBOD/PE/d Sulfate-reducing bacteria
S0,% = 0.4gS/PE/d BOD + 50,
~BOD:S=45:1

g —> H,S5+C0,+H,0

® ~BOD:S=16:1

Soil does not have sufficient SO % to
degrade BOD.

—> Sea water is used !!
_I/> Tide

— 85050
_@_@_@J v5042'=0.9gS/L
permeable

Septic Tank

Production ‘ Improvement of coastal eivironment is required bofore or in

? | parallel with any ecosystem rehabilitation challenges.

Then we can adopt ecotechnology.

Coral culture
and
transplantation

Okinotorishima

Foram culture

Tuvalu

12




Ecosystem-based management plans

Ultimate goal

<
2
T

¥

x+

*
3
o
-
*®
Decadal (10 yr) Time scale Centennial (100 yr)

Global and local problems in atoll

islands

Ecosystem-based management (green (blue)
technology) and grey (concrete) technology

* Only ecosystem-based management cannot save
small island countries from rising sea level.

* Any grey countermeasure works must NOT coflict
with, and should enhance natural ecological
process which forms the island and coast.

* Combined grey and green technologies are
necessary.

For ecosystem-based management to be
implemented in small island countries.

* Basic data (elevation, land-use, habitat) are
necessary, which most small island countires do
not have.

* Understanding by local people and government.

* Planning and continuing management by local
people and government.

UNITAR Women's Ledership in Tsunami-based

Ca rd boa rd d Iorama DRR Training Programme, Sendai (2016.11.1)

Assembling island landform from the
parts subdivided by elevation.

Cardboard diorama
¢ needs basic data
of elevation, land-use and habitat
* enhances understanding,
* help planning and management.
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The 2nd General Meeting of the Islands and Oceans Net
December 6, 2016

Prevention of Natural Disasters under Climate Change
Integrated Coastal Zone Management for Mitigation of Disasters in the
Independent State of Samoa

Tomoya Shibayama
Waseda University

Cooperation between
National University of Samoa and
Waseda University

Integrated Coastal Zone Management:

Disasters + Global Warming + Coral Lagoon + Environment

Natural Disasters over the World:

Tsunami, Storm Surge, High Wave (Coastal Erosion), Earthquake, Fire,
Flood, Liquefaction, Drought, Landslide, Volcanic Eruption

Basic Approach

@ Field Survey+ Numerical Simulation+Hydraulic Experiment
Creation of Real Image of Disaster

Common Images with Local Residents

(@ Variety of different scenarios of disasters in local conditions
It is necessary to decipher the social context of disasters,
to prepare disaster reduction scenarios, and
to work with local government staffs and local residents.

International Platform for Disaster Research

Reduction of Falures Mechanism of Complex Disaster

Waseda University.
-~ Matsumaru+Toyo U
Shibayama e
Surukie [ a— (Rehabitation)
(Tsunami) Mikami Esteban-U.of Tokyo
(secrta e ) (Evacuation)
Takag!-TT Yoda and Ono SSkabara -
(storm surge (esisvuare (vt Envonmane) | AchiaricIndonesia
Sekdma ey Rattanapitkon, Thamnoon

P ——
Nistor+Canada ama i Komine (Liquefaction)
A (Foundation)

“Thailand
Kamura il poluion) | SOHanpPoUT*Ifan
Duy, Thao, Cong-Vietnam

Soda (Vibration) Hasemirie) Jayaratne-UK
sasakian DorjiBhutan
Avanquiz-chille Nobert

- China
KueonKorea

International Network for Disaster Survey and Research

Frequent Natural Disasters over the World

Earthquake, Tsunami, Storm Surge, Volcanic Eruption

Figure: Study Team

Members of WAYCEM
Chair: Prof. Tomoya Shibayama, Waseda University

Dr. Nguyen Ngoc An: Department Chair, HoGhiMinh Gity University of Technology
Dr. Winyu Rattanapitikon: Associate Professor, SIIT, Thammasat University

Dr. Michael Kabiling: Taylor Eng. Inc.

Dr. Nguyen The Duy: Senior Lecturer, HoChiMinh Gity University of Technology
Dr. Wudhipong Kittitanasuan: Wishakorn Consultants

Dr. loan Nistor: Associate Professor, University of Ottawa

Dr. Nimal Wijayaratna: Senior Lecturer, Moratuwa University

Prof. Li Shaowu: Professor, Tianjin University

Dr. Mohsen Soltanpour: Associate Professor, KN. Toorsi University of Technology
Dr. Masimin: Senior Lecturer, Syah Kuala University

Dr. Kweon Hyuck Min: Associate Professor, Kyonju University,

Dr. Jayaratne Ravindra, Senior Lecturer, Univ. of East London

Dr. Le Trung Tuan: Vise Director, Vietnamese Institute of Water Resources

Dr. Le Van Cong: Senior Researcher, Vietnamese Science Academy,

Dr. Joel Nobert: Assistant Professor, University of Dar Es Salaam

Dr. Miguel Esteban: Project Associate Professor, Univ. of Tokyo

Dr. Hendra Achiari: Lecturer, Bandung Institute of Technology

Dr. Nguyen Danh Thao: Director, HoGhiMinh ity University of Technology

Dr. Thamnoon Rasmeemasmuang: Lecturer, Burapha University

Dr. Matico Samson: Lecturer, University of Dar Es Salaam

Dr. Cheki Dorji: Principal, Royal Polytechnic University of Bhutan

Dr. Rafael Aranguiz, Lecturer, Cathric University of Goncepcion

Japanese Members: Dr. Hiroyuki Katayama (Penta Ocean) Dr. Manabu Shimaya (Penta Ocean) Dr.
Takayuki Suzuki (YNU) Dr. Hiroshi Takagi (TIT) Dr. Ryo Matsumaru (Toyo) Dr. Takahito Mikami
(Waseda

Frequent Attacks of Tsunamis and Storm Surges
Recent Field Surveys of my own

“un-predicted” and “far greater than predicted”

Number of Losses and Unknowns
2004 Indian Ocean Tsunami Sri Lanka, Indonesia, Thailand 220,000
2005 Storm Surge by Hurricane Katrina, USA 1,200
2006 Java Tsunami, Indonesia 668
2007 Storm Surge by Cyclone Sidr, Bangladesh s 100

1970: 400,000 1991:140,000 (Construction of Cyclone Shelters)
2008 Storm Surge by Cyclone Nargis, Myanmar 138,000
2009 Tsunami in Samoa Islands, Samoa 183
2010 Chile Tsunami, Chile s00
2010 Tsunami in Mentawai islands, Indonesia 500
2011 Tohoku Tsunami, Japan peath15,782 unknown 4,086
2012 Storm Surge by Hurricane Sandy, usa (New York City) 170 (USA80)
2013 Storm Surge by Typhoon Yolanda, Phillipiness,011+1,602
2014 Storm Surge in Nemuro, Hokkaido Island, Japan, 0

<Tsunami> <Storm Surge>

——
s
|91
Lo
40
)

Max
Min

y

Tyhoon,
Hurricane,
Cyclone

4
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Methodology 1

The Paradigm of Newtonian Mechanics and Ecosystem Model
1. Derive Equations

Physical Phenomena -> Mathematical Equations

Time or Special Changes > d/dx, d/dt

Differential Equations

2. Solve the Equation Set and Get Solutions

1) linearization
2) perturbation poOWer series y=ag+a; x+a,x>+a;x>+...
3) Numerical solutions

3. Compare the solutions with laboratory or field data to evaluate
accuracies

Examples: Tsunami Propagation Model Ecosystem Model
Meteorology Based Storm Surge Model

Turbulence Model for Structure Failure

First Step to Tsunami Simulation
- Initial Displacement -
An Example of Genroku Earthquake
Date Place. Magnitude Tsunami Height (m) Death

Near Bouso
peninsula

| wousn

752 o | |

Conditions for Genroku Earthquake

ngth it ] 3
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downlift

uplift

Governing Equations for tsunami propagation

Mass conservation

x oy
Momentum conservation

oM OME), CAMNY, op 2, & p M7 N =0
a o\ D D v Df

o B!

oN INY, 0N il ? 3
N L O(MNY, 0[N, opl & Nar+ a7 =0
a o\ D) D o Df

Finite Difference Theme

Methodology 2

Field Survey + Regional Study

Comparative Study of Regional Preparedness
From the views of

Prediction + Prevention + Correspondence

Survey Results over the world +
Long History and Experiences in Japan

It is necessary to know the different levels of preparedness based on
Regional Social Structures.

COUPLED WEATHER-STORM SURGE-WAVE-TIDE MODEL
WRF-FVCOM-XTIDE-MIROCS5

GFS Data (NOAA)

Choosing Area
TC-Bogus Scheme

Improve vortex condition in the center

Meteorological data of
whole globe

(Kurihara etal., 1993)

Future Prediction of Meteorological Condition

‘Weather Research and Forecasting model

MIROCS Mesoscale Model, Skamarock et al, 2008)
Surface Temperature of

(Watanabe et al, 2008) O d d

cean and Groun Wind speed, Pressure, Heat flux, Vapor fiux, Rain fall

Tidal Prediction

XTide

The Unstructured Grd Fnite Volume Coastal Ocean Model
FVCOM |ichenetar, 2003)

Storm Suege Wind-+Pressure).
Wind Waves, Wave stup—S WAVE(SWAN by el Univ. o Tech, Booiet a. 1558)

METHODOLOGY:

WRF : Weather Research and Forecasting model)
Skamarock et al, 2008)

Momentum Conservation

4t

W L2 Lol oy

Mass Conservation

Scaler Conservation

. 2o .
a """ =

Potential Temperature State Law
®
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METHODOLOGY:
TC-Bogussing Scheme

4 Using artificial Rankin vortex for initial conditions

WRF

(Kurihara et al. 1993)

RENEP)

Without TC-Bogussing With TC-Bogussing

Rankin Vortex v =A[z]F[r]

v :Wind speed
v, :Maximum velocity at the Max velocity diameter
)

« :Constant(a = —0.7 Concept of Rankin vortex

™
A[2):Scale Factor depending on each typhoon,0.90 for this case. - ?_
2013
2100
0 |
- -
National University of Samoa
coral reef and tsunami Coastal Zone Management
‘Strengthen Local Society in Coastal Area by Fishery Industry
Analysis, Prediction and Infegration
Tsunami, Capaciy Buiding
Storm Surge I
Waseda University
Global i
S 2004 Indian Ocean Tsunami Wor (Dw;aster Mechanism,
Southwest coast of Sri Lanka & 2007 Solomon Teunamd ‘arming Environm