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Living in a rapidly changing world
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A critical role for science to provide societies 
with knowledge and solutions to 

global environmental change

2001 Updated
Climate change risk – reasons for concern



What happened after that?



All the contrails disappeared!



DTR: daily temperature range (the maximum-the minimum)

Travis et al. (2002) 



Particulates and air pollution

• Particulates, 
alternatively referred 
to as particulate 
matter (PM), 
aerosols or fine 
particles, are tiny 
particles of solid (a 
smoke) or liquid (an 
aerosol) suspended 
in a gas. 

Aerosol pollution over Northern India and 
Bangladesh - Photo: NASA

http://visibleearth.nasa.gov/cgi-bin/viewrecord?10980�


Linear trend of the number of light rain days 
during the time period 1956-2005. Unit: 
days/10yr.     JJA.

Regional mean trends  [10mm/day]:

1956-05: -1.7days/10yr  [～20％]

1980-05: -2.4days/10yr,  0.01 level

0.05 level



PM10 concentrations from Sunday through Saturday. JJA, 2001-2006. 
Error bars are ± 1 standard error about the 29-sample mean.

Why peaks on Wed. not 
on Friday?



Anomalous frequency of light rains from Sunday through Saturday.
P≤ 5mm/day, 29 stations,   JJA, 2001-2006
Error bars are ± 1 standard error about the 29-sample mean.

Reducing 
clouds?!!



GEC research: a long, successful history

1996 19861980 1991 2001 

four Global Environmental Change Programmes

and their partnership

all co-sponsored by ICSU
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To give a time framework, here the establishment over time of the activities that were surveyed and that answered. Same color-code for the different four categories as previous slide. (note: this title uses GEC as a general area for research, while GECs refers to the ICSU-sponsored programmes)Most are historical, but note the establishment of some (ICSU and non-ICSU) activities in the recent couple of years. 
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“There is a clear need for an internationally 
coordinated and holistic approach to Earth system 
science that integrates natural and social sciences 
from regional to the global scale.” (ESSP review)

Common recommendations from ICSU/IGFA 
reviews of GEC Programmes (2006-2009):
•Priority setting
•Effectiveness
•Integrated research framework

The need for an even more coordinated approach

プレゼンター
プレゼンテーションのノート
(animated slide)The ESSP + IGBP reviews differed on the view of ESSP, but all of them had common finding regarding-Priority setting-Effectiveness-Integrated research framework



Why a new initiative?

Need for a unified strategic framework to:
• deepen our understanding of the Earth system
• deliver solutions to sustainability challenges, 

at regional to global scale
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Building upon the foundation provided by the GEC research initiatives and by national, international and intergovernmental investments in global change research, the scientific community must now deliver the knowledge that will enable countries, regions, and economic sectors to embark on transitions to sustainability in order to secure human development in the face of rapid global change.  While deepening our understanding of the Earth System and of human impacts, we must build the capacity to deliver solutions to pressing sustainability challenges at regional to global scales.  We must attract the brightest young scientists, particularly in developing countries, and significantly expand the involvement of social scientists and economists in the Grand Challenge research agenda.  We must increasingly adopt research approaches that actively involve stakeholders and decision-makers across governments, business and civil society in the process of defining and carrying out research. And we must effectively deliver end-to-end environmental services.In June 2010, when ICSU convened a two-day meeting with the GEC leadership of the GEC initiatives and sponsors, funders and other key parties, there were different views concerning the future of global sustainability research. However, one sentiment united the room: business as usual is not an option. The existing global change research arrangements are unable to adequately meet current needs.  They do not address the full range of global sustainability research challenges defined in the Grand Challenge paper, particularly with regard to research on policy, institutional and behavioral responses to global change.  In addition, they do not adequately address the needs for regional and decadal prediction of global change; or include a sufficient focus on transdisciplinary research as a means to solve real world problems.  And, they do not adequately engage younger scientists or take full advantage of the potential of networked organizational arrangements.



An Initiative arising from Visioning and Belmont efforts 

Earth System Visioning 
(2009-2011)

• mandated by the ICSU 
General Assembly in 2008 
• to outline options for an 
overall framework for 
global environmental 
change research 
• established in 
cooperation with ISSC

Belmont Forum

• a high-level body of 
main funders of 
environmental change 
research  
• established in 2009
• to catalyze delivery of 
the environmental 
science-derived solutions 
that society needs



Visioning: a three-year consultative process

Function Form Transition

•Business as 
usual is not an 
option

•Need an 
overarching 
structure

•A Joint Integrated 
Strategy under 
unified framework
•Strategically 
integrating GECs 
and other 
structures

•Five Grand 
Challenges

•Integration 
across disciplines

•A new way of 
doing research

2009 2011



Visioning: the five Grand Challenges

15



Grand Challenges:  publications
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The Belmont Challenge

This requires: 

•Assessments of risks, impacts and vulnerabilities, through 
regional and decadal analysis and prediction

•Information on the state of the environment, through 
advanced observing systems

•Interaction of natural and social sciences

•Enhanced environmental information service provision to 
users

•Effective international coordination mechanisms.

To deliver knowledge needed for action to mitigate and adapt to 
detrimental environmental change and extreme hazardous events. 



Convergence of strategies for a long-term partnership

ICSU – ISSC 
Visioning

Belmont 
Forum

Seeking stronger 
partnership

Cape Town
meeting
Dec 2010
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Building upon the foundation provided by the GEC research initiatives and by national, international and intergovernmental investments in global change research, the scientific community must now deliver the knowledge that will enable countries, regions, and economic sectors to embark on transitions to sustainability in order to secure human development in the face of rapid global change.  While deepening our understanding of the Earth System and of human impacts, we must build the capacity to deliver solutions to pressing sustainability challenges at regional to global scales.  We must attract the brightest young scientists, particularly in developing countries, and significantly expand the involvement of social scientists and economists in the Grand Challenge research agenda.  We must increasingly adopt research approaches that actively involve stakeholders and decision-makers across governments, business and civil society in the process of defining and carrying out research. And we must effectively deliver end-to-end environmental services.In June 2010, when ICSU convened a two-day meeting with the GEC leadership of the GEC initiatives and sponsors, funders and other key parties, there were different views concerning the future of global sustainability research. However, one sentiment united the room: business as usual is not an option. The existing global change research arrangements are unable to adequately meet current needs.  They do not address the full range of global sustainability research challenges defined in the Grand Challenge paper, particularly with regard to research on policy, institutional and behavioral responses to global change.  In addition, they do not adequately address the needs for regional and decadal prediction of global change; or include a sufficient focus on transdisciplinary research as a means to solve real world problems.  And, they do not adequately engage younger scientists or take full advantage of the potential of networked organizational arrangements.



A global Alliance for a new 10-year initiative

Note: WMO is an observer to ESSI

Earth System 
Sustainability 

Initiative
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Question: IOCNote: the founding partners are ICSU, BELMONT FORUM/IGFA and ISSC. Other partners joined later.All partners converged to a vision for the initiative.Conducting dialogue with World Bank – worth mentioning?



Earth System for Sustainability Initiative: goals

• Deliver knowledge to respond to global change

• Address the grand challenges

• Engage a new generation of researchers

プレゼンター
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Focus on global sustainability research.  The Initiative will mobilize the scientific community to address pressing research questions on Earth System sustainability, and to provide knowledge for societies to effectively respond to interacting social and environmental, global and regional changes. This requires improved integration of scientific disciplines and organizational structures.Deliver knowledge to respond to global changeEffectively bridge the science – policy divide at global and regional scales, enabling science to be more readily applied in service of society.Address the grand challengesDeliver better science (integrated disciplines, etc…)Mobilize more research support for existing needs, while also expanding support for new needsEngage a new generation of researchersBroaden the base of scientists involved in the global change research network and enable the network to better reflect expertise/priorities of young researchers



Earth System Sustainability Initiative: key design criteria

• Active engagement of new researchers

• Focus on research for global sustainability
• Partnership between researchers, funders, services, users
• Strong regional nodes
• A cutting-edge network
• Active engagement with decision-makers

• Active engagement of full range of disciplines

Funders
Service 

providers 

ResearchersUsers

ESSI 

Global 
Research

Regional 
Research

Regional 
Research

Global 
Users

Regional 
Users

Regional 
Users

Grand 
Challenge #1

Grand 
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Projects Challenges

Global Users

Regional 
Users

.                                                                                                        

Global environmental 
change research 

Social 
sciencesEconomics

Natural 
sciences

Engineering

Health 
sciences

Humanities



Designing the initiative

Jun 2011 Dec 2012

10-year Initiative long-term 
framework

18-month
transition

• A Transition Team oversees the design phase on behalf 
of the Alliance, until a permanent body is appointed

Transition 
Team   

Permanent governance

2021

• An initiative bound in time, with a long-term impact



Transition Team: members

17 individual capacity members and 8 ex-officio (ICSU, ISSC, Belmont Forum, UNESCO, UNU, UNEP)

Excellence across disciplines, sectors, regions

for a truly new co-design effort



Transition Team: structure

Three working groups to carry the 
operational work forward

A small subset to meet regularly and take decisions 
when needed on behalf of the larger team

external
data expert

organizational 
design 
consultant

co-Chairs

external  
education
expertWorking Group 2

Institutional 
design

Working Group 1
Research strategy/
Data

Co-Chairs: Diana Liverman and Johan Rockström 

Working Group 3
Communication/

Education/
Stakeholders

A few external experts



Transition phase: key events and expected outcomes

1st TT meeting
Jun 2011       

ICSU GA
Sep 2011

Planet Under 
Pressure 
Mar 2012

Transition Team (TT) meetings
Launch events 

2nd TT meeting
Dec 2011 

4th TT meeting
Nov 2012       

Rio +20
Jun 2012

5th Belmont 
Forum 
meeting
Jan 2012 

ISSC ExCom
Nov 2011

UNEP GC
Feb 2012

3rd TT meeting
Apr 2012 

TT established; 
ToR agreed

Research 
agenda 

first draft

Institutional design 
/ stakeholders

first draft

Implementation 
plan; new 

governance

Jun 2011       Dec 2011       

Transition Team (TT) meetings
Launch events 
Alliance partners gov. bodies
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Please note here that at the end of the meeting we should define approximate dates for the second and third meeting of the transition team – maybe also a fourth meeting as currently there is about a year gap between December 2011 November 2012?



Looking ahead: three critical endeavours

• A trans-disciplinary enterprise co-designed in an alliance
• Reorganizing the entire global environmental change research 

structure, and the way of doing research
• Integrating the “understanding” of how the Earth system works 

to finding solutions for a transition to global sustainability

プレゼンター
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It is a trans-disciplinary enterprise co-designed in an alliance of scientists, funders, service providers and users.This is a process that will reorganize the entire global change research structure under ICSU and other sponsors. It will change structure and mode of doing research, while building on current strengths. Core to this change process is the integration of social and natural sciences, leading to a stronger emphasis of integrating the “understanding” of how the Earth system works to also finding solutions for a transition to global sustainability.



For more information: www.icsu.org

www.icsu.org/what-we-do/projects-activities/earth-system-sustainability-initiative/
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