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Geophysical events:
earthquake, tsunami, 
volcanic eruption

Meteorological events:
tropical storm, winter storm,
severe weather, hail, tornado,
local storms

Hydrological events:
flash flood, river flood, storm surge, 
mass movement (landslide)

Climatological events:
heatwave, freeze, wildland fire, drought

Natural catastrophes
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Great East-Japan Earthquake

3
Source: http://www.tsunami.pro/articles/133895/Damage‐and‐Effects

Tsunami waves of 
up to 38.4 meters

14:46 JST on Friday, 11 March 2011 

15,471 deaths, and 7,472 people missing 
as well as over 125,000 buildings 
damaged or destroyed 

Magnitude 9.0
Many aftershocks
7.4, 7.1 etc

Geophysical events:
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Typhoon Morakot (Kiko)
Aug. 2009 

Pakistan Flood, Aug.2010

Reuters

Russian Heat wave, Aug.2010
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Number of natural catastrophes  1980-2010

Geophysical events:
Earthquake, volcanic 
eruption

Meteorological events:
Tropical storm, winter storm, 
severe weather, 
hail, tornado, local storms

Hydrological events:
Flash flood, river flood, 
storm surge
mass movement (landslide)

Climatological events:
Heatwave, freeze, 
wildland fire, drought 

MUNICH RE Topics Geo 2010
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Major Floods Per Decade

*350.org website
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Geophysical events:
Earthquake, tsunami, 
volcanic eruption

Meteorological events:
Tropical storm, winter storm,
severe weather, hail, tornado,
local storms

Hydrological events:
Flash flood, river flood, storm
surge, mass movement (landslide)

Climatological events:
Heatwave, freeze, wildland fire, drought

Cannot stop 
the incidence

Natural? 
Human-induced ?

However, we can 
reduce the disaster

Natural catastrophes

・HFA, ・IRDR, ・WDS
・A New Initiative on Earth 

System Research for 
Global Sustainability.

ICSU, ISSC, Belmont Forum, IGFA
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・We can reduce the disaster risk of both 
natural and human-induced disasters 

Early warning system Science/ Technology/ Innovation
Build/promote a culture of disaster resilience

・Human-induced disasters 
Determine how to anticipate, avoid, and manage 
disruptive global environmental change

・Partnership of  Science and Society
Scientists with social literacy
Citizens with science literacy
Science interpreter/communicator linking the two
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Well‐developed early warning system 
of earthquake/tsunami in Japan

P wave

S wave

Magnitude
Possibility of 
Tsunami 

preliminary 
tremors 

Principal
motions
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Expected magnitude

Principal motions 
comes

Sec 
later

epicentre
magnitude

depth
Longitude/latitude

Time now
Earthquake ID
Triggered time
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27 Shinkansen trains were running in the earthquake‐hit area 
at full speed at the moment of earthquake, but all automatically 
stopped safely (UrEDAS P‐wave warning system developed by 
the JR Institute) and none ran off the tracks.

Tohoku Shinkansen
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Advanced Technology for 
Early Warning & Hazard Mapping

IFASIFAS
Integrated Flood 
Analysis System

By Kuniyoshi Takeuchi
Icharm

“Real‐time” “worldwide” nowcasts

International Center for 
Water Hazard and Risk 
Management
under the auspices of 
UNESCO hosted by PWRI, 
Tsukuba

RK

Remote sensing
e.g. CHRS
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IRDR Integrated Research on Disaster Risk

The IRDR programme 
addresses the impacts of 
disasters on regional and 
global scales and brings 
together the combined talents 
of the natural, socio‐economic, 
health and engineering 
sciences from around the 
world. 

IRDR will focus on hazards 
related to geophysical, 
oceanographic, climate and 
weather trigger events – and 
even space weather and 
impact by near‐Earth objects.
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IRDR

There are three major research objectives: 

• to address the gaps in knowledge and 
methods for the effective identification of 
disaster risks; 

• to better understand just how decisions can 
contribute to hazards becoming disasters –
or reduce their effects; and, 

• to develop knowledge-based actions that 
will reduce risk and curb losses. 

ICSU, ISDR (UN International Strategy for 
Disaster Reduction), ISSC (International Social 
Science Council)

IPO: at Center for Earth Observation and Digital Earth (CEODE), Beijing
/CEO, Taipei dealing with a defined part 



RK

A New Initiative on Earth System Research 
for Global Sustainability



RK

How can we advance science and technology, change
human behavior, and influence political will to enable societies to 
meet targets for reductions in greenhouse gas emissions to avoid
dangerous climate change? 

At the same time, how can we meet needs for food, water, 
improved health and human security, and enhanced energy 
security? 

Can this be done while also meeting the United Nations Millennium 
Development Goals of eradicating extreme poverty and hunger and 
ensuring ecosystem integrity?

Societies need knowledge that will allow them to 
simultaneously reduce global environmental risks while also 
meeting economic development goals.

Earth System Research for Global Sustainability: 
A New 10-Year Research Initiative
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Answering these questions will require
reorientation toward new research that better
allows science and society to address
the needs of decision-makers and citizens
at global, regional, national, and local scales
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Earth System Visioning Process

24

Function Form Transition

2009 2010 2011

Establishment of 
Belmont Forum 

ICSU

Cape Town 
Belmont Forum

ICSU
ISSC
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Visioning process: Step 1
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Function

•5 Grand Challenges
•Natural sciences, 
social sciences and 
humanities
•Disciplinary, 
interdisciplinary and 
transdisciplinary

•5 Grand Challenges
•Natural sciences, 
social sciences and 
humanities
•Disciplinary, 
interdisciplinary and 
transdisciplinary
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1) Improve the usefulness of forecasts of future environmental 
conditions and their consequences for people.

2) Develop, enhance, and integrate observation systems to 
manage global and regional environmental change.

3) Determine how to anticipate, avoid, and manage disruptive 
global environmental change.

4) Determine institutional, economic, and behavioral changes to 
enable effective steps toward global sustainability.

5) Encourage innovation (and mechanisms for evaluation) in 
technological, policy, and social responses to achieve global 
sustainability.

“Grand Challenges”
a consensus list of the highest priorities for Earth system science that would 
remove critical barriers impeding progress toward sustainable development
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Grand Challenges: overarching goals

A two-fold research challenge:

• develop effective response strategies to ongoing global change

• deepen our knowledge of the functioning of the Earth system

New ways of doing research

• implement a more balanced mix of disciplinary, interdisciplinary, and 
transdisciplinary research

• actively involve stakeholders and decision-makers

• transition from research dominated by natural sciences to research 
involving the full range of sciences and humanities
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Grand Challenges:  Publications
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Visioning process: Step 2
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Function Form

•Business as usual is 
not an option

•Need a unified 
structure

•Business as usual is 
not an option

•Need a unified 
structure

•5 Grand Challenges
•Natural sciences, 
social sciences and 
humanities
•Disciplinary, 
interdisciplinary and 
transdisciplinary

•5 Grand Challenges
•Natural sciences, 
social sciences and 
humanities
•Disciplinary, 
interdisciplinary and 
transdisciplinary

ers
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Visioning process: Step 3
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Function Form Transition

•Business  as  usual  is 
not an option

•Need  an  overarching 
structure

•Business  as  usual  is 
not an option

•Need  an  overarching 
structure

•New Joint Integrated 
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•Aiming at strategically 
integrating GECs, ESSP 
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Visioning and Belmont Forum: convergence

31

Function Form Transition

2009 2010 2011

Establishment 
of Belmont 
Forum
ICSU

Cape Town 
Belmont Forum

ICSU
ISSC
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Initiative goals

• Deliver knowledge to respond to global change
– Effectively bridge the science – policy divide at global and regional 

scales, enabling science to be more readily applied in service of society.
• Address the grand challenges

– Better science (regional, new disciplines, etc.)
– Mobilize more research support for existing needs, while also expanding 

support for new needs identified in the Grand Challenges.  
• Engage a new generation of researchers

– Broaden the base of scientists involved in the global change research 
network and enable it to better reflect the expertise, priorities and 
passions of young researchers



RK

Governance

Transition Team 
(Interim Board)
Transition Team 
(Interim Board)

Expert 
Group
Expert 
Group

Expert 
Group
Expert 
Group

Staff, consultantsStaff, consultants

Governance tbdGovernance tbd

Programs, Projects, 
Regional Nodes

Programs, Projects, 
Regional Nodes

StaffStaff

Design Phase (18 mo) Implementation

Alliance

UNESCO, IOC
UNEP
WMO
…
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Elements of the design process

• Analysis of existing research
• Initiative Design

– Input of expertise about other private sector and public sector research 
networks

– Consultation with stakeholders
– Development of the organizational model and governance 

arrangements
– Identification of enabling processes (M&E, fundraising, knowledge 

management)
– Selection of regional nodes
– Development of business plan
– Approval by sponsors and funders
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Initiative timeline

October 2012  
New governing 
body 
Outcome of 
design process 
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・We can reduce the disaster risk of both 
natural and human-induced disasters 

Early warning system Science/ Technology/ Innovation
Build/promote a culture of disaster resilience

・Human-induced disasters 
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Advanced Science and technology
life science, information science, material science etc.

Big Changes in Socioeconomic Structure:

Era of Globalization, Knowledge Society, 
Knowledge Specialization, Knowledge Competition

Big changes like the tectonic shifts have occurred in USA in 1990s 
by micro-processors, the internet and biotechnology, 

and spread throughout the world, as it is easy to cross the 
border in the flattened world
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•Conflict between rapid progress of science and 
society

•Lights and shadows of science
Science has revealed mysteries and created new 
knowledge, which made our life rich, however, it may 
change the structure of society, ethics, and values, and 
destroy the ecosystem and environment.

•Segmentation of both S&T and society to become 
black boxes
-Causes failure and accidents
-Low public interests in sciences
-Less excitement and loss of awe and appreciation for 
life
-Spread pseudoscience

Science in Society
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•Individuals have to make their own judgments
in society

•S&T policy making with public participation
Should S&T be more progressed?

applied to the society?
e.g. nuclear power, GMO, Tissue engineering

Science in Society

General public with science literacy 
and
Scientist with social literacy are required

Interactive communication between  
scientists/engineers and the society is important.
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• Asahi Shimbun
• Asahi Evening News, 

30 June, 1996
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1996年

Science In Society and Society as for Science
by Reiko Kuroda
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Word Conference 
on Science

Budapest
１９９９

ICSU ・ UNESCO・The Hungary Academy of Sciences
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1. Science for knowledge; knowledge for progress
2. Science for peace  
3. Science for development
4. Science in society and science for society

Preamble

DECLARATION ON SCIENCE
AND THE USE OF SCIENTIFIC KNOWLEDGE

Text adopted by the World Conference on Science
1 July 1999. Definitive version
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•Discussions cannot be made 
without basic  scientific knowledge.

•Emotional and biased information often misleads 
people.

•Scientific way of thinking must be learnt.
•Science interpreters can stimulate interactive  
communication between scientists and the society.

Science interpretation/communication
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Before public participate in S&T policy making process…

Can you answer correctly?
1. The center of the Earth is very hot.
2. All radioactivity is man-made.
3. Oxygen for our breath is made by plant.
4. It is the father’s gene that decides whether the baby is 

a boy or a girl.
5. Lasers work by focusing sound waves.
6. Electrons are smaller than atoms.
7. Antibiotics kill viruses as well as bacteria.
8. The continents on which we live have been moving 

their location for millions of years and will continue to 
move in the future.

9. Human beings, as we know them today, developed 
from earlier species of animals.

10.Very early humans lived with dinosaurs.
11.Radiation-contaminated milk is safe when it is boiled.

Basic Knowledge of science
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International Comparison of Scientific Literacy

NSF ‘Science and Engineering Indicators2002’
European Commission ‘Eurobarometer55.2’, ‘Candidate Countries Eurobarometer 2002.2’
NISTEP ‘Public Survey on S&T 2001’
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•Average
•Distribution
•What is “Simulation” “Probability”?
•Risk and benefit
•Science expands gray zone
•3 characteristics of materials

Learn scientific way of thinking and nature of science
to live wisely with science

Modern Society Requires Decisions by Individuals

Life and Death /  Generation

Physical, Chemical and Social Characteristics

•Quantitative understanding 
•Non-exist cannot be proven

K
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Multi‐model means of surface warming (relative to 1980–1999) the scenarios A2, 
A1B and B1, shown as continuations of the 20th‐century simulation.

Gerald A. Meehl (USA), Thomas F. Stocker (Switzerland) et alGlobal Climate ProjectionsRK
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General public unfamiliar with science

Role of Science Interpreters

Scientists and Engineers

INTERPRETERSInteractive
communication

Public understanding of Research

•Connecting between scientists in various research 
fields and lay people

•Establishing interactive communication between 
science and real life

•promoting social interests in sciences
•Indicating social influences caused by sciences

Important
capacity building
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Key Features of SITP
Highly concentrated small‐group education (approx. 10 students/year):
Sending SITP graduates, as catalysts who disseminate spirits and skills of science
interpretation,  to various fields of society

University‐wide minor program for graduate students: 
‐Opens for graduate students with various majors both sciences and humanities
‐Develops human resources who have solid expertise on their majors   with minds and 
skills as a science interpreter as well as a leader of society
‐Interactions between faculty members and students with different academic 
backgrounds
‐SITP graduates plays important roles in various fields of society, such as R&D, ST 
policies, and Journalism  

Interpreters with Science Majors

Interpreters with Humanities Majors

Scientists General Public

Museum ST Policy JournalismResearch
Various Fields of Society

•The University of Tokyo: Science Interpreter Training 
Program                                                   since 2005
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•The University of Tokyo: Science Interpreter Training 
Program

Target: All postgraduate students in the University of Tokyo
(including science and humanities major students)

Focusing on the interactions between students (and teachers)
Sub-major program: Interpreters based on their own major subjects
Curriculum: Designed for selected small class to develop cadre of the 
society

KEYWORD

What to Communicate,
How to Communicate
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Thank you for your attention

http://www.icsu.org/
http://science-interpreter.c.u-tokyo.ac.jp

IUIUGGGG XXVthXXVth General AssemblyGeneral Assembly


