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Potential	  Contributions	  of	  IGBP-‐AIMES	  to	  the	  Future	  Earth	  Initiative	  	  
	  
Introduction	  and	  Track-‐record	  
The	   IGBP	   “Analysis	   Integration	   and	   Modelling	   of	   the	   Earth	   System	   (AIMES)”	   project	   has	  
championed	  and	  developed	  the	  notion	  of	  System	  Science	  for	  Planet	  Earth,	  or	  “Earth	  System	  
Science”	   for	   short.	   Earth	   System	  Science	   (ESS)	   is	   the	  notion	   that	   the	  planet	  operates	   as	   a	  
tightly	  coupled	  system	  of	  interacting	  components,	  which	  is	  capable	  of	  producing	  emergent	  
behaviours	   over	   and	   beyond	   the	   dynamics	   of	   the	   individual	   components.	   This	   ESS	  
perspective	   has	   been	   almost	   imperceptibly	   moving	   into	   the	   mainstream	   of	   global	  
environmental	   change	   research	   over	   the	   last	   decade,	   in	   part	   because	   of	   the	   success	   of	  	  
IGBP-‐AIMES,	  and	  its	  forerunner	  (IGBP-‐GAIM)	  and	  partner	  projects	  (e.g.	  WCRP-‐WGCM).	  	  
	  
For	  example,	  many	  of	   the	   latest	  climate	  models	   to	  be	  used	   in	  the	  next	   Intergovernmental	  
Panel	  on	  Climate	  Change	  (IPCC)	  report	  will	   include	  not	  just	  representations	  of	  the	  physical	  
components	  of	  the	  climate	  system,	  but	  also	  couplings	  to	  the	  biological	  components	  of	  the	  
land	   and	   ocean	   carbon	   cycle.	   	   AIMES	   has	   been	   instrumental	   in	   stimulating	   this	   advance	  
(Friedlingstein	  et	  al.,	   2006)	   ,	   and	  also	   in	  encouraging	  dialogue	  between	  climate	  modellers	  
and	  those	  producing	  socioeconomic	  scenarios	  in	  order	  to	  ensure	  greater	  consistency	  in	  the	  
IPCC	  assessment	  process	  (Hibbard	  et	  al.,	  2007).	  	  
	  
However,	  this	  is	  just	  the	  starting	  point	  for	  a	  better	  representation	  of	  the	  coupling	  between	  
humans	   and	   environment.	   In	   reality	   human	   well-‐being	   is	   sensitive	   to	   changes	   in	   the	  
environment,	   just	   as	   much	   as	   the	   environment	   is	   sensitive	   to	   human	   actions.	   The	   new	  
“Future	   Earth”	   agenda	   for	   global	   environmental	   research	   is	   to	   provide	   the	   information	  
required	  for	  sustainable	  management	  of	  the	  Earth	  system.	  This	  requires	  perceiving	  humans	  
as	  fully	  interacting	  components	  of	  the	  Earth	  System,	  rather	  than	  just	  as	  external	  drivers	  of	  
environmental	  change.	  This	  note	  outlines	  the	  important	  roles	  that	  AIMES	  could	  play	  in	  the	  
conceptual	  phase-‐change	  required	  to	  fulfil	  this	  Future	  Earth	  vision.	  	  
	  

1 Monitoring	  and	  Predicting	  Earth	  System	  Change	  :	  Fusing	  Observations	  and	  Models	  
Two	  of	  the	  grand-‐challenges	  of	  Future	  Earth	  are	  “Observing”	  and	  “Forecasting”,	  but	  
AIMES	  sees	  these	  as	  two	  sides	  of	   the	  same	  coin.	  Building-‐up	  a	  complete	  picture	  of	  
the	   ES	   requires	   a	   fusion	   of	  models	   and	   observations,	   with	   observations	   providing	  
process	   constraints	   and	   initial	   conditions	   for	   models,	   and	   models	   providing	   the	  
means	   to	   interpolate	   observations	   in	   both	   space	   and	   time.	   Furthermore,	  whereas	  
climate	   model	   projections	   have	   to-‐date	   focused	   on	   the	   century	   timescale,	   the	  
forecasting	   required	   to	   inform	   adaptive	   management	   of	   the	   ES	   needs	   to	   provide	  
information	   on	   annual	   to	   decadal	   timescales.	   Initialisation	   of	   models	   will	   be	   of	  
paramount	   importance	   on	   these	   shorter	   timescales,	   requiring	   ES	   models	   to	  
assimilate	  observations	  in	  the	  manner	  employed	  in	  Numerical	  Weather	  Prediction.	  	  
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AIMES	  envisages	  using	  such	  ES	  forecast	  models	  to	  derive	  best	  estimates	  of	  the	  state	  
of	   the	   Earth	   system	   (past,	   present	   and	   future)	   based-‐on	   the	   fusion	  of	  models	   and	  
observations.	  The	  Future	  Earth	   drive	   to	  bring	  humans	   inside	  models	  of	   the	  ES	  also	  
requires	  that	  observations	  span	  socioeconomic	  as	  well	  as	  biophysical	  data.	  AIMES	  is	  
ideally-‐placed	   to	  be	  at	   the	   forefront	   in	   these	   syntheses,	   and	  has	   already	  proposed	  
the	  development	  of	  an	  “Earth	  System	  Observatory”	  (Schimel	  et	  al.,	  2012).	  
	  
AIMES	  Priorities:	  	  

1a. Model-‐data	  fusion	  for	  monitoring	  and	  forecasting	  the	  Earth	  System.	  
1b. Development	   of	   an	   ES	   system	   observatory	   for	   biophysical	   and	  

socioeconomic	  data.	  
	  

2 Human-‐Environment	  Coupling	  :	  Humanity	  as	  part	  of	  the	  Earth	  System	  
With	  few	  exceptions,	  global	  environmental	  change	  research	  has	  treated	  humans	  as	  
external	  to	  the	  “natural”	  ES,	  in	  many	  cases	  being	  the	  cause	  of	  changes	  and	  in	  some	  
cases	   experiencing	   the	   impact	   changes,	   but	   rarely	   being	   treated	   as	   an	   internal	  
component	  of	  the	  ES.	  This	  distinction	  between	  the	  “natural”	  and	  “human”	  world	  has	  
been	   useful	   for	   highlighting	   the	   environmental	   changes	   that	   human	   activities	   are	  
causing	   (i.e.	   as	   part	   of	   a	   cautionary	   tale),	   but	   it	   is	   insufficient	   to	   inform	   active	  
management	  of	  the	  ES	  for	  Future	  Earth.	   In	  reality	  humanity	   is	  deeply	  embedded	  in	  
the	  ES,	  both	  dependent	  on	  the	  energy	  and	  ecosystem	  services	  that	  it	  provides,	  and	  
transforming	   the	   ES	   through	   the	   use	   of	   these	   services	   and	   the	   development	   of	  
technology.	  	  This	  tight	  human-‐environment	  coupling	  is	  capable	  of	  leading	  to	  new	  and	  
rich	   behaviours	   in	   the	   ES,	   which	   are	   intellectually	   interesting	   and	   fundamentally	  
important	  if	  we	  are	  to	  inform	  sustainable	  management	  of	  the	  ES.	  
	  
AIMES	   is	   already	   working	   on	   two	   fronts	   to	   promote	   the	   notion	   of	   the	   coupled	  
human-‐environment	   system.	   Firstly,	   through	   its	   sponsorship	   of	   the	   IGBP-‐IHDP	  
“IHOPE”	  project	  it	  is	  stimulating	  cross-‐disciplinary	  research	  to	  identify	  the	  impacts	  of	  
environmental	  change	  on	  human	  well-‐being	   in	  the	  past	   (Costanza	  et	  al.,	  2012).	   	  As	  
part	  of	  Future	  Earth,	  AIMES	  wishes	  to	  use	  the	  understanding	  of	  human-‐environment	  
interactions	   in	   the	   past	   to	   inform	   models	   of	   the	   future.	   Secondly,	   AIMES	   is	   now	  
prioritizing	   the	   further	   development	   of	   the	   Integrated	   Assessment	  Models	   (IAMs)	  
used	   to	   produce	   climate	   change	   scenarios	   for	   the	   21st	   and	   22nd	   centuries.	   IAMs	  
typically	  model	   economic	   constraints	   on	   environmental	   policies,	   but	   rarely	   include	  
either	   environmental	   constraints	   on	   economic	   growth	   or	   indeed	   human-‐beings	   as	  
“irrational”	   agents	   in	   the	   Earth	   System.	   	   Overcoming	   these	   limitations	   is	   a	   top	  
priority	  for	  the	  AIMES	  contribution	  to	  Future	  Earth.	  
	  
	  
	  

Page 58



AIMES	  Priorities:	  	  
2a. Identifying	   the	   impacts	   of	   past	   environmental	   changes	   on	   human	   well-‐

being.	  
2b. Development	   of	   Integrated	   Assessment	   Models	   to	   include	   “irrational”	  

agents	  and	  market	  failures.	  
	  

3 Planet	  Earth	  as	  a	  Complex	  System	  :	  Organisational	  principles	  and	  Tipping	  Points	  
The	  paradigm	  shift	  brought	  about	  by	  ESS	  is	  the	  notion	  that	  “the	  whole	  is	  more	  than	  
the	  sum	  of	  the	  parts”.	  The	  behaviours	  of	  the	  ES	  are	  richer	  than	  the	  behaviours	  of	  its	  
components,	   because	   new	   emergent	   behaviours	   arise	   from	   the	   coupling	   between	  
the	  components.	  For	  example,	  the	  dominant	  	  mode	  of	  interannual	  variability	  in	  the	  
climate	   system	   is	   the	   El	   Nino	   Southern	   Oscillation	   (ENSO)	   –	   a	   coupled	   ocean-‐
atmosphere	  phenomenon.	  Similarly	  ice-‐ages	  are	  a	  consequence	  of	  coupling	  between	  
temperature,	   ice-‐sheets	   and	   atmospheric	   CO2,	   with	   no	   single	   component	   able	   to	  
account	  alone	  for	  the	  changes	  between	  glacial	  and	  interglacial	  periods.	  As	  a	  result,	  it	  
makes	  no	  more	  sense	  to	  try	   to	  understand	  ES	  dynamics	   from	  a	  purely	  reductionist	  
perspective	   than	   to	   try	   to	   understand	   the	   human	   body	   by	   studying	   each	   cell	   in	  
isolation.	  	  
	  
Of	  particular	  current	  concern	  are	  the	  prospect	  of	  tipping	  points	  arising	  as	  emergent	  
behaviours	   in	   the	   Earth	   System.	   IGBP-‐AIMES,	   and	   its	   forerunner	   IGBP-‐GAIM,	   has	  
been	  instrumental	  in	  the	  identification	  of	  climate	  “tipping	  points”	  that	  could	  result	  in	  
abrupt	  and/or	   irreversible	  changes	   (Lenton	  et	  al.	   ,	  2008).	  Such	   tipping	  points	  were	  
originally	  assumed	  to	  be	  inherently	  unpredictable,	  but	  recent	  work	  arising	  from	  the	  
mathematics	   of	   dynamical	   systems	   suggests	   that	   there	   may	   well	   be	   detectable	  
precursors	   prior	   to	   a	   tipping	   point	   or	   “bifurcation”.	   AIMES	   plans	   to	   promote	   this	  
exciting	   research	  on	  early	  warnings	  of	  global	   environmental	   risks,	  with	   the	  goal	  of	  
providing	   techniques	   that	  could	  be	  used	  across	   the	  whole-‐range	  of	  disciplines	   that	  
will	   contribute	   to	   Future	   Earth	   -‐	   from	   the	   economics	   of	   market	   crashes	   to	   the	  
dynamics	  of	  human	  migration.	  	  
	  
	  
AIMES	  Priorities:	  	  

3a. Understanding	  and	  characterisation	  of	  tipping	  points	  in	  the	  ES.	  
3b. Development	  of	  early	  warning	  indicators	  for	  tipping	  points	  in	  environment	  

and	  society.	  
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GLP position on the Future Earth and transitioning process 
 

Giovana Espindola1 and Peter Verburg2 on behalf of the Global Land Project Scientific Steering 
Committee (GLP SSC) 

 
1GLP International Project Office Executive Officer, giovana@dpi.inpe.br 
2GLP Scientific Steering Committee Chair, peter.verburg@ivm.vu.nl 
 
 
The Global Land Project (GLP) is a joint core project of the International Geosphere-
Biosphere Programme (IGBP) and the International Human Dimensions Programme on 
Global Environmental Change (IHDP) to improve the understanding of land system change 
in the context of Earth system functioning. GLP, being one of the core projects of both the 
IGBP and IHDP, has emerged as a follow-up of the LUCC and GCTE projects. 
 
GLP goal is to measure, model and understand the coupled socio-environmental 
terrestrial system, and the project coordinates science on land system change under three 
thematic areas: (i) the dynamics of land system change; (ii) the consequences of land 
system change; and (iii) integrating analysis and modelling for land sustainability. 
 
GLP started its activities in 2006 with a former International Project Office (IPO) hosted by 
the University of Copenhagen until 2011. Since January 2012, a new IPO is placed in 
Brazil, being hosted by the Brazilian National Institute for Space Research (INPE). INPE 
has agreed to host the current GLP IPO until at least December 2015. Currently, GLP 
activities are also supported by two regional nodal offices in Japan and China. 
 
GLP has organized many activities with the 2010 Open Science Meeting (OSM) in Arizona 
as the major highlight. During this event, it became clear the GLP science community has 
been matured and, although coming from different disciplinary backgrounds, has been able 
to successfully establish the observation, analysis and forecasting of land system change as 
an interdisciplinary science. In that sense, land system science has become a particular 
example of truly interdisciplinary collaboration between the social and physical sciences, 
with an increasingly more smooth communication across the disciplines and a focus on the 
interface of social and ecological systems. 
 
Since its last annual meeting in May 2011, the Scientific Steering Committee and the 
International Project Office of the Global Land Project have closely followed the 
developments of the Future Earth framework. Overall, we are very much pleased with the 
ongoing developments towards a more integrative structure that brings forward many of the 
achievements of the land science community with: 
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• a strong focus on the further integration of human and natural science aspects of 
global environmental change (GEC) with the main challenges in reconciling the 
different perspectives; 

• a central focus on the ‘grand challenges’ driven from ICSU global consultation on 
emerging environmental issues. The GLP community has always been addressing 
the multiple challenges of GEC as by bringing different communities and 
perspectives under the same umbrella1; 

• a high level of interaction across GEC themes: GLP is actively interacting with 
other current core projects, including UGEC (urbanization), ESG (earth system 
governance) and iLEAPS (land-atmosphere interactions). 

 
Looking at the development of global environmental change in recent years, we believe the 
Global Land Project has become more relevant as a key component of Earth system 
research. Land system change is both a cause and effect of the interactions of humans with 
their environment. The way in which we modify and manage the land has major impacts on 
climate, water availability and quality, and biodiversity. At the same time, land system 
change and the management of the land resources offer the opportunity to adapt to 
environmental changes. Land science, therefore, provides an important platform for 
integrating global change research and policy. This requires reconciling our understanding 
of the human dimensions of environmental change including governance, economy and 
behavior with its physical and ecological dimensions. Linking human dimensions research 
to physical and ecological dimensions has always been one of the grand challenges of Earth 
system research. It is especially land science that has the tradition of integrating the 
different disciplinary insights into a consistent analysis of the land system as a whole. Land 
systems are at the interface of human, ecologic and physical dimensions of global change 
and therefore are of prime importance to many of the other core projects of IGBP and 
IHDP. A strong collaboration and the organization of joint activities with the other core 
projects is therefore one of the GLP priorities for the coming period. 
 
The following points reflect the main GLP perspectives for consideration by the Transition 
Team in response to the information that was provided: 
 

1. Goal and objectives of Future Earth 
As mentioned above, GLP is deeply involved with the ICSU Grand Challenges and 
has been addressed critical land system change problems at the local and regional 
scale, and to and from the global scale. GLP research approach provides a 
framework to study the vulnerability and sustainability of the coupled system in 

                                                 
1The following groups of the GLP community strongly contribute to the five priorities identified by the Future 
Earth Transition Team. (A) Observing: the land change observation community, especially remote sensing 
community. (B) Forecasting: the land use modelling community. (C) Innovating: the recent work on land 
architecture to ‘design’ land systems that best use synergies between ecosystem services. (D) Responding: 
much climate adaptation takes place through modified land use. (D) Confining: the work on large transition 
in land use such as the forest transition. 
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different regions of the world. Delivery systems (website, reports and workshops) 
that accelerate transfer of knowledge to all levels of society are the basis of the GLP 
research strategy, and efforts made to improve communication among researchers 
and between researches and stakeholders. GLP is in the unique opportunity to 
engage with research communities that have, historically, a strong connection to 
practice, such as land use planning. Also, the GLP community has a lot of members 
that have a long expertise of engaging stakeholders in their research throughout the 
whole process. Land is often owned by stakeholders, which has made the need to 
involve stakeholders throughout the research process a pre-requisite. However, at 
the same time, we are happy with the strong focus on further stakeholder 
engagement in the Future Earth initiative. Also for GLP, there are many remaining 
challenges in this field of which we are convinced that further emphasis is needed. 
 
2. Institutional design elements 
GLP has a strong interest in the Future Earth initiative, and already works on many 
of the challenges addressed by the framework document. GLP looks forward to 
continually engage with the initiative and aims at a constructive dialogue and 
cooperation. The strategy for Future Earth should make sure that the emerging 
initiative is aware and make use of existing results, networks and ongoing research 
driven by GLP and other ICSU core projects. Future Earth should avoid damage to 
existing networks and research cooperation that took years of personal contacts and 
efforts to build. Those networks are built on trust and long-term cooperation. It 
should be noted that the core projects normally hardly receive any funding but are 
fully based on the enthusiasm and dedication of the research communities. Given 
their enormous importance to engage the whole community (including young 
scientists) it is important to appreciate this community engagement as the core of 
the existence and success of these initiatives. We are very happy that the documents 
clearly acknowledge this and do want to build on the current core projects. 
However, more clarification and discussion on the integration of existing projects is 
needed. Will the new architecture for the international coordination of Earth system 
research integrate existing projects across activities or the architecture will decide if 
individual projects nested within research programs should be continued or 
discontinued? 
 
3. Transition Team activities 
The Transition Team should enable constructive input by core-projects (such as 
GLP) in the process of facilitating the design of a research and implementation plan 
on global change research. Core projects such as GLP have years of professional 
experience in dealing with initiating, organizing and summarizing global change 
research. They have also first-hand experience in dealing with the challenges and 
shortcomings (as well as the advantages) of the current system, as identified in the 
visioning process, and they may therefore contribute with experience, lessons-
learned and new ideas. 
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Finally, a list of current GLP SSC members is enclosed. 
 
 

March 8, 2012 
 
 
 
 

GLP Scientific Steering Committee 
 

 
Peter Verburg (Chair) 
Institute for Environmental Studies 
VU University Amsterdam, NETHERLANDS 
Email: peter.verburg@ivm.vu.nl 
 
Anthony C. Janetos (Vice-chair) 
Joint Global Change Research Institute 
University of Maryland, USA 
Email: anthony.janetos@pnl.gov 
 
Karlheinz Erb 
Institute of Social Ecology 
University of Klagenfurt, AUSTRIA 
Email: karlheinz.erb@aau.at 
 
Nancy Golubiewski 
New Zealand Centre for Ecological Economics 
Massey University, NEW ZEALAND 
Email: GolubiewskiN@gmail.com 
 
Jonathan Morgan Grove 
Northern Research Station 
USDA Forest Service, USA 
Email: mgrove@fs.fed.us 
 
Andreas Heinimann 
Centre for Development and Environment 
NCCR North-South, LAO PDR 
Email: Andreas.Heinimann@cde.unibe.ch 
 
Sandra Lavorel 
Laboratoire d'Ecologie Alpine 
Université J. Fourier, FRANCE 
Email: Sandra.Lavorel@ujf-grenoble.fr 
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Cheikh Mbow 
Institut des Sciences de l'Environnement 
Ecole Supérieure Polytechnique, SENEGAL 
Email: cheikh1.mbow@ucad.edu.sn; cheikh_penda@yahoo.fr  
 
Dawn C. Parker 
University of Waterloo 
CANADA 
Email: dcparker@connect.uwaterloo.ca 
 
Hideaki Shibata 
Field Science Center for Northern Biosphere 
Hokkaido University, JAPAN 
Email: shiba@fsc.hokudai.ac.jp 
 
Harini Nagendra 
Ashoka Trust for Research in Ecology and the Environment 
Center for the Study of Institutions, Population, and Environmental Change, INDIA 
Indiana University, Bloomington Indiana, USA 
Email: nagendra@atree.org; nagendra@indiana.edu 
 
Erle C. Ellis 
Dept. of Geography & Environmental Systems 
University of Maryland, USA 
Email: ece@umbc.edu 
 
Lin Zhen 
Institute of Geographic Science and Natural Resources Research 
Chinese Academy of Sciences, CHINA 
Email: zhenl@igsnrr.ac.cn, linlinzhen@yahoo.com  
 
Neville D. Crossman 
CSIRO Ecosystem Sciences 
AUSTRALIA 
Email: neville.crossman@csiro.au 
 
Ole Mertz 
Department of Geography and Geology 
University of Copenhagen, DENMARK 
Email: om@geo.ku.dk 
 
Patrick H. Hostert 
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Future Earth: Research for Global Sustainability Initiative 

IGAC’s Vision 
December 2011 

In order to effectively address global change and meet economic and social goals, an 
evolution of earth system science is essential.  Humans are at the center of the earth system 
both as the key forcer of change and as the recipient of its feedbacks.  In recognition of this, 
the International Council for Science (ICSU), the International Social Science Council 
(ISSC), and the Belmont Forum established the Future Earth: Research for Global 
Sustainability Initiative that aims to deliver the environmental science-derived solutions that 
society needs.   

The International Global Atmospheric Chemistry (IGAC) Project, a Core Project under the 
umbrella of the International Geosphere Biosphere Programme (IGBP) and co-sponsored by 
the international Commission on Atmospheric Composition and Global Pollution (iCACGP) 
will play a key role in responding to the challenge of the Future Earth Initiative by; 

• Recognizing the linkages and benefits of both disciplinary and multi-disciplinary 
aspects of this challenge. 

• Seeking to nurture and evolve fundamental science to address the duality of 
disciplinary and multi-disciplinary work. 

• Underpinning scientific research on the impacts of changing atmospheric 
composition (e.g. climate, air quality) for evidence-based policy within a global 
sustainability framework. 

• Acknowledging a need for national/international funding and organizational 
structures that accelerate the development of a multi-disciplinary approach. 

• Accepting the need for IGAC to evolve within a new structure. 

IGAC was formed in 1990 to address growing international concern over rapid changes 
observed in the Earth’s atmosphere and has evolved over the decades to respond to the 
scientific needs of the earth system science research community.  The first phase of IGAC, 
1990-1999, focused on quantifying the pre- and post-industrial distributions of reactive trace 
species and determining the chemical, physical, and optical properties of aerosols. The first 
phase of IGAC culminated with the publications of Atmospheric Chemistry in a Changing 
World, Brasseur et al. (2003), which summarizes and integrates more than a decade of 
atmospheric chemistry research. In its second phase, 2000-2010, IGAC initiated and 
coordinated international research that greatly increased our understanding of the chemical 
composition of the troposphere, the fluxes of chemical species into and out of the 
troposphere, and the processes controlling the transport and transformation of chemical 
species within the troposphere.  

As IGAC enters into its third phase as part of the Future Earth Initiative, its mission is to 
coordinate and foster atmospheric chemistry research towards a sustainable world.   This is 
achieved by integrating, synthesizing, guiding, and adding value to research undertaken by 
individual scientists through initiating new activities, acting as a hub of communication for 
the international atmospheric chemistry research community, and through building scientific 
capacity. More specifically, IGAC’s core activities focusing on emissions, atmospheric 
processes, and atmospheric composition will integrate more closely with sustainability issues 
such as climate, human health, ecosystems, and how individual and societal responses feed 
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back onto the core research-led activities of IGAC (Figure 1).   IGAC believes by viewing 
the environment as a resource and one of the bases of energy and economic activities, human 
well-being can be sustained.  

Figure 1: IGAC’s role in the Future Earth Initiative is to coordinate and facilitate both 
fundamental research and multi-disciplinary studies on interactions between atmospheric 
composition and climate, human health, and ecosystems. 

IGAC embraces the challenge of developing a multi-disciplinary approach to address global 
sustainability.  This is evident in IGAC’s already established multi-disciplinary activities 
such as the Atmospheric Chemistry & Health initiative that is linking the atmospheric 
chemistry community and the toxicology and epidemiology communities, the IGBP Air 
Pollution & Climate initiative being lead by IGAC that seeks to create a science-policy 
dialogue in order to address air pollution and climate simultaneously, and the Atmospheric 
Chemistry & Climate initiative that focuses on how atmospheric composition change 
influences climate and vice versa.  In addition, many research questions necessitate a multi-
disciplinary approach within the earth system science community. Therefore IGAC has, and 
will continue to, collaborate with other IGBP core projects such as SOLAS (Surface Ocean 
Lower Atmosphere Study), iLEAPS (Integrated Land Ecosystem Atmosphere Process 
Study), and AIMES (Analysis Integration and Modeling of Earth Systems) projects as well 
with the World Climate Research Program’s SPARC project (Stratospheric Processes and 
their Role in Climate). Through joint workshops and research projects, IGAC, SPARC, 
AIMES, iLEAPS, and SOLAS have increasingly been working towards an integrated study 
of earth system research for global sustainability.  

IGAC is meeting the challenges of the Future Earth initiative by recognizing the need to 
evolve in a transitioning landscape of global environmental change science.  Under the strong 
and clear umbrella of the Future Earth initiative, the aggregate impacts of IGAC and other 
core projects will deliver the environmental science-derived solutions that society needs.  
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1.	  iLEAPS	  perspective	  on	  Future	  Earth	  
The land-atmosphere interface is where humans primarily operate. Humans modify the land surface in many ways that 
influence the fluxes of energy and trace gases between land and atmosphere. Their emissions change the chemical 
composition of the atmosphere and anthropogenic aerosols change the radiative balance of the globe directly by 
scattering sunlight back to space and indirectly by changing the properties of clouds. Feedback loops among all these 
processes, land, the atmosphere, and biogeochemical cycles of nutrients and trace gases extend the human influence 
even further. iLEAPS (integrated Land Ecosystem – Atmosphere Processes Study), a core project of IGBP, is the 
land-atmosphere component of the Earth System Science Partnership, focussing on the basic biogeochemical 
processes that link land-atmosphere exchange, climate, the water cycle and tropospheric chemistry (Fig. 1). 
This document outlines the added value iLEAPS (2004-2014) and the planned iLEAPS Phase II (2014 – 2024) will 
bring to the Future Earth Initiative.  

 

 

 

 

Figure 1. The land-atmosphere-society processes under global change that are the focus of iLEAPS. 

 

iLEAPS SSC is happy to see ICSU and the Belmont Forum working together with high-level partners towards a new 
approach to global change research. The problems are global and international and so should the scientific and 
funding approaches be. iLEAPS is ready and willing to contribute to global sustainability and we trust that Future Earth 
will provide new funding opportunities to support these new activities.  
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As input for the Transition Team’s work, iLEAPS offers the following points for consideration: 

1. iLEAPS is a powerful source of indispensable knowledge of land-atmosphere interactions that is absolutely 
necessary to back up any technical and political mitigation solutions addressing the burning global sustainability 
issues. iLEAPS is well equipped, experienced, and willing to assess mitigation & adaptation solutions such as 
land-use management to mitigate climate change, biofuels, or atmospheric engineering. For instance, reforestation 
does much more than just store carbon; it changes energy and water cycles and iLEAPS has a crucial role in 
conveying such information to policymakers.	  

2. Integrating natural and social sciences has multiple benefits once applied. The integration of social science 
methodologies with natural sciences creates the conditions where interdisciplinarity can be used as a tool for 
forging action towards global sustainability. Under the Future Earth umbrella, the task of the core projects is to 
provide the knowledge necessary for political and societal decisions hand in hand with social sciences that need to 
be deeply involved not only in the adaptation and mitigation strategies but also in the scientific research efforts.  

3. The social and natural science communities have to find paths to communicate in a meaningful way. The 
successful implementation of Future Earth’s integrative research plan requires people who can work at the 
interface and speak the language of both the natural and the social scientists. In order to succeed, an educational 
system is necessary where integration of these disciplines is taught from the very beginning. iLEAPS already has 
significant experience in educating new scientists to work at the interface of different disciplines and could provide 
useful examples.  

4. Interdisciplinary research requires a strong funding base. The most effective way to encourage new 
integration between social sciences and natural sciences is to provide financial incentives in the form of new 
funding opportunities. Future Earth has the opportunity to make this happen. Stakeholder-driven funding has an 
important role in creating global sustainability and will inspire new core science. In parallel with this development, 
many crucial detail questions still have to be solved with basic natural sciences (physics-chemistry-biology), and 
specific projects such as iLEAPS with their long expertise must continue to set the main priorities of future 
research in their field independently of stakeholder interests.  

5. The main priorities of iLEAPS in the coming years are to establish a continuation for the period 2014-2024 with 
a focus on interactions among land ecosystems, atmosphere, and societies, with special emphasis on new 
observation networks incorporating remote sensing techniques with ground-based observations; basic boundary-
layer dynamics; the role of land-cover changes in modulating carbon, nitrogen, and hydrological cycles and, 
consequently, atmospheric chemistry, aerosol dynamics, and climate; regional (high-latitude) processes and their 
influence on global simulations; integrative model evaluation and development on many levels in collaboration with 
WCRP (evaluating land-surface models with/without land-use change and with a biogeochemical/physical 
approach to land surface; evaluation of climate models); extreme events vs. gradual change and adaptation; 
interactions and exchange between managed ecosystems and atmosphere; impact studies of land management 
practices and recommendations on best practices; societal-relevant indicators of land surface together with WCRP 
(biomass, water stress, soil moisture, soil fertility, pollution, phenology); and interactions among anthropogenic and 
biogenic aerosols, clouds, and climate. Many of the above priorities require collaboration and synthesis efforts with 
other IGBP core projects (especially AIMES for modelling efforts, PAGES and GLP for land cover change studies, 
and IGAC for aerosol and atmospheric chemistry studies) and with WCRP (land-surface modelling, soil & energy & 
thermal processes) and IHDP (land-use, societal influence). 
 

2.	  iLEAPS	  contribution	  to	  ICSU	  Grand	  Challenges	  	  
iLEAPS II will be well equipped to address the five Grand Challenges outlined by ICSU. Especially the Observing and 
Forecasting challenges are well covered by the existing networks of observation platforms and their future 
development and by the modelling efforts from local scale to regional, global, and Earth System Modelling. The basic 
and applied science conducted within iLEAPS is essential for any Confining and Responding efforts. Innovations 
are central in iLEAPS research from conceptual thinking to observations, modelling, and capacity building: the 
multiscale, multidisciplinary approach of iLEAPS is manifested, for instance, in the studies of the anthropogenic and 
natural processes in the Amazon basin; in the studies of the interactions between soil and atmospheric chemistry; in 
the use of Earth Observation satellites in aerosol, methane, and smoke plume studies in the land-atmosphere 
interface over the extremely wide and often unreachable northern areas of boreal Eurasia (ESA-iLEAPS collaboration 
ALANIS); in the use of remote sensing and geospatial data in a predictive modelling technique for human population 
distribution and abundance estimation in rural mountainous area in East Africa; and in the hierarchical observational 
platform structure proposed by iLEAPS. These are all crucial innovations in Earth System Science and will develop 
under Phase II with the deeper collaboration with social scientists and new ways of doing research.   
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 IMBER Inputs to the Earth System Sustainability Initiative  
 
Example contributions from ongoing and planned IMBER research to the 
sustainability themes and meta-questions posed for the Earth System Sustainability 
Initiative are given below.  Each has aspects that contribute to observations in support 
of forecasts of future states.  The last section outlines challenges to IMBER posed by 
the ICSU visioning process.  
 
Question 1: What is happening to the global environment?  
 
All IMBER regional programs have aspects that address indicators of change in the 
environment and human societies.  Two regional programs, Ecosystems Studies of 
Sub-Arctic Seas (ESSAS) and Integrating Climate and Ecosystem Dynamics (ICED) 
in the Southern Ocean are focused on environmental and human effects at high 
latitudes.  These are the two regions now undergoing the most rapid climate change 
and have ecosystems that been heavily impacted by humans.   The CLimate Impacts 
on Oceanic Top Predators (CLIOTOP) is focused on understanding processes 
involved in the impact of both climate variability (at various scales) and fishing on the 
structure and function of open ocean pelagic ecosystems and their top predator 
species. The Sustained Indian Ocean Biogeochemistry and Ecological Research 
(SIBER) is focused on understanding of the role of the Indian Ocean in global 
biogeochemical cycles and the interaction between these cycles and marine ecosystem 
dynamics that arise via climate change and harvesting. All IMBER regional programs 
have modeling components, which have projections of future states of the regional 
systems as a goal as well as integration of these regional systems into a global 
context.   
 
To facilitate collection of high-quality data the IMBER Data Management Committee 
developed a guide for good data management practices. This IMBER Data 
Management Cookbook (http://www.imber.info/index.php/News/News/Data-
Management-cookbook-english-and-spanish-versions) guides researchers through 
data collection and documentation so that the resulting data sets are consistent and 
well documented.  These data traits are critical to the use of observations for 
development, implementation and evaluation of model projections.  
 
 
Question 2: Can we anticipate the future with enough confidence to influence 
current actions? 
 
All IMBER regional programs have modeling components that focus on long-term 
projections of climate variability effects and address the challenge of improving the 
usefulness of forecasts of environmental conditions and their consequences for 
society.  The modeling studies within all IMBER regional programs are attempting to 
project future states and provide estimates of uncertainty for these.  The identification 
of the processes and rates that provide the greatest uncertainty in future projections 
provides direct input into the design of observational and monitoring studies.  
 
Through its Human Dimensions Working Group IMBER has developed a strong 
program on research at the interface between human and natural sciences.  This 
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allows inclusion of human effects as part of the projections of future states and the 
associated uncertainties.   
 
Question 3: How can we manage complex changes? 
 
The IMBER Human Dimensions working group is working group is developing 
approaches for inclusion of effective governance (institutional and economic) 
structures that can be included in approaches for management of marine systems at a 
range of scales.  This effort has resulted in the development of an IMBER-sponsored 
summer school, which will be held in July 2012, that is focused on development of 
model structures that couple human and natural systems.  The coupling between 
policy, socio-economics, and natural science is also the theme for the next IMBER 
IMBIZO, which will take place in January 2012.  The IMBIZO will have a specific 
focus on coastal environments.   
 
IMBER has a strong focus on capacity building, especially at the interface between 
human and natural systems.  The training of scientists who can make the connection 
between these two areas is critical to the development of any initiative that attempts 
to develop approaches to manage complex change.   
 
Question 4: How can we promote and evaluate innovative responses that 
contribute to sustainable development? 
SOLAS-IMBER Ocean Acidification working group is focused on coordination and 
synthesis of international ocean acidification research efforts and development of 
collaboration between the natural and social science communities that are engaged in 
this research area. This working group produced a best practices guide (first published 
in 2010, updated in July 2011) for ocean acidification research. They also run an 
international reference user group which provides a dialogue between scientists, 
stakeholders and policymakers on ocean acidification. An example of their activities 
is a web-based, interactive database of ocean acidification research, developed in 
association with Google Earth that provides a map-based overview of ongoing and 
past research projects on ocean acidification.   
 
Question 5: What can be done to reduce current and future vulnerability and 
increase resilience? 
 
IMBER places a strong emphasis on research at the interface between human and 
natural systems. In addition to the Human Dimensions working group, which is 
dedicated to understanding the interactions between human and natural (oceanic) 
systems, all the other IMBER working groups and regional programs include 
components involving natural science and socio-economic inputs. Results from these 
efforts will allow IMBER to make important contributions to sustainability 
investigations and activities.  For example, the CLIOTOP regional program has 
components that investigate the flow of capital and knowledge in the world's large 
fisheries and responses to variability.  The results from these investigations are being 
included in coupled ocean-ecosystem-fishery-socio-economic models.  Results from 
the ICED regional program are input into deliberations of the Committee for 
Conservation of Antarctic Marine Living Resources, which is the international body 
that sets fishing and use policies for Antarctic living resources.   
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Challenges to IMBER 
 
The transition to a new sustainability initiative has presented several challenges for 
IMBER.  All four of the IMBER regional programs, ESSAS, ICED, SIBER and 
CLIOTOP, have life-spans that extend beyond the projected 2014 end date for 
IMBER.  The uncertainty about the future of the IGBP core projects makes planning 
by these regional programs difficult at best.   The IMBER SSC has requested 
guidance from IGBP and SCOR (the co-sponsors) about the project end date. 
However, because of the uncertainty about the structure of the new initiative and its 
timeline for implementation the IGBP has been unable to provide a definite answer 
about the future of IMBER.  This uncertainty has resulted in planning and funding 
challenges for IMBER and its regional programs.  For example, funding agencies 
such as the US NSF and NASA are reluctant to commit funds to a program that may 
or may not exist in 2-3 years.  The ICSU visioning process is lagging the decisions 
already made by national funding agencies and the European Commission about what 
science is needed in the future.  Continued delay will only hurt the core projects.   
 
Funding for global change research has made a transition to sustainability and 
coupling between human and natural systems.  This change has already been 
incorporated into IMBER regional programs and working groups, and is an integral 
part of all planned IMBER activities.  The delay in the IGBP transition process via the 
ICSU visioning activity is making it difficult for the core projects to convince funding 
agencies that these research areas are endorsed by the international research 
community as important and needed areas of research.  As a result, core projects such 
as IMBER are viewed as undertaking important but unrelated research.  The 
continued delay in making decisions about the future structure of will adversely 
impact the ability of the core projects to secure funding for activities.   
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Future interdisciplinary research on changing social ecological systems in global 

coastal zones - a contribution to the Earth System Sustainability Initiative 
 

(Comments from LOICZ – an IGBP/IHDP core project) 
 

LOICZ, the Land-Ocean Interactions in the Coastal Zone core project of the International 
Geosphere-Biosphere Programme (IGBP) and the International Human Dimensions Programme 
on Global Environmental Change (IHDP) is a central element in the Earth system science 
landscape facing continuously growing expectations for information services and research 
synthesis by scientific and user communities in future.  

LOICZ studies Earth’s heterogeneous, highly productive, dynamic and sensitive coastal zone. Its 
science concentrates on the estimation of nutrients fluxes and coastal metabolism incl. 
indicators and proxis. The scale covered reaches from river catchments and land-based drivers 
to the continental margins.  

Following its first synthesis 2003 – 2005 LOICZ has successfully managed its transition from an 
IGBP core project to an IGBP/IHDP joint project (in effect since 2004), incorporating the social 
sciences on equal footing with natural sciences. As such LOICZ also explores the application 
and adaptation of the Driver-Pressure-State-Impact-Response (DPSIR) concept to include the 
human dimensions of coastal change.  

An ever growing portfolio of currently 50 affiliated projects which are LOICZ endorsed 
independent research activities world wide provides an in kind contribution of excellent topical 
science into LOICZ worth several 100 Mio. € 

LOICZ is currently funded by the Helmholtz-Zentrum Gesthacht, GmbH, Centre for Materials and 
Coastal Research (HZG). This arrangement is likely to continue until 2013 though on a 
considerably reduced budget taking effect in 2012.  

LOICZ SSC and IPO have been following both, the visioning process by ICSU/ISSC and the 
Belmont Forum discussions closely and carefully. The resulting challenges and 
recommendations originating in an excellent interim evaluation commissioned by the host 
institute in 2010 have guided LOICZ into its current research directions which are: 

 

Research concepts, hotspots and collaboration 
to evolve from its conceptual focus on  

• social ecological systems research,  

• biogeochemical assessment and  

• the assessment of governance structures and capacities 

into a global change experiment and infrastructure that addresses hotspots the vulnerability and 
resilience of coastal systems and communities and to explore options risks and investment 
needs for adaptation. Currently LOICZ is moving on to address the following “Hotspots” of 
changing coastal systems (partnerships that have been or will be established are listed): 

• Arctic Coasts (collab. IASC, IPA, AMAP, Arctic Net, IASSA etc.) 

• Urbanization in coastal zones and Megacities (collab. with IGBP, UGEC, UNU-EHS, UN 
Habitat, govt. of Taiwan etc.) 
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• River Mouth System, incl. Deltas and Estuaries (collab. with GWSP, CSDMS Boulder, 
ESA, UNEP, UNU-INWEH, IWMI, UNESCO-IOC, IHP etc.) 

• Islands at Risk (APN, UNESCO, World Bank, IGU etc.) 

These hotspots will be complemented by a set of Cross Cutting areas: 

• Ecological economics (ecosystem goods and services) 

• Modeling, indicators and global assessments (international, e.g., UN, GEF etc.) 

• Capacity building (e.g. ERASMUS MUNDUS master and PhD level, methodological 
training and certification of coastal practitioners) 

• Governance in coastal zones (multiple institutional partnerships, namely IHDP partners) 

• Social-ecological system assessment, indicators, scenarios, a focus on human welfare 
(e.g. the GEF International Waters, EU, intergovernmental networks on regional scale) 

In parallel LOICZ is putting increasing effort into the further development of its biogeochemical 
flux assessment and in context of drivers, impacts (welfare) and responses. The current focus is 
on links of eutrophication with harmful algal blooms, and nitrogen and nutrient relations in 
general with fisheries/aquaculture. 

Together with the global change project IMBER, LOICZ is establishing and supporting a new 
Continental Margins Task Team, CMTT focusing on changing shelf processes and food-webs. 

 
The future role of LOICZ – reflections for the Transition Team 
 
a) Bridging world views and building interdisciplinary community 
In a future ESSI landscape the project considers it critical to further evolve into a focal 
international platform for innovative science that links the natural and social sciences, 
humanities and economics communities with local and indigenous knowledge. The goal is to 
support sustainability and adaptation to global change in the coastal zone.  

 

b) Participatory science and knowledge transfer 
an important feature will be to develop functionality as an engaging research and network 
infrastructure inviting and serving a wide spectrum of scientific and coastal stakeholder 
communities including and with special focus also on early stage researchers. 

 

c) Balancing fundamental and applied research and knowledge needs 
In view of the Grand Challenges and the Belmont Challenge the research communities are 
asked to find a balance between basic and applied science in a participatory way. The task is to 
bridge between societal issue driven information demand and sound process understanding on 
multiple scales. In this light coastal research will aim to move 

• from “concepts” and “theoretical approaches” to a more (regional and/or global) applied 
and integrated Earth system science having in mind the paradigm of sustainability and 
with an adequate disciplinary integration  
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• towards a continuing focus on larger scales. Scientific directions should be based on 
globalised processes and large regional scales (priority setting for scientific agenda 
within which the “hotspots” concept could be embedded) 

• to explicit evaluation of the needs of policy making, addressing concrete political 
problems as well as the need for adaptive management based on precise science input. 
Decision support research which can aid the prioritization of management interventions 
will be important.  

 

d) Providing best excellence, global coverage and buy in 
Coastal change science in the ESS context has a proven record of leadership and working in 
strategic partnerships to address urgent knowledge demands (e.g., Arctic coasts). The LOICZ 
SSC and IPO are prepared to work in the emerging context and with the guidance of the new 
ESSI to explore the opportunities of targeted issue driven research partnerships that contribute 
to global sustainability.  

 

e) Maintaining and building global support  
to take a lead in global Earth system sciences regional coverage and ownership is critical. 
Based on experience a strong case can be made for a well organized independent and 
professional international Regional Nodes concept following approved and harmonized terms of 
reference and ESSI standards. 

 

f) outreach and services 
Coastal Earth System research conducted in LOICZ finds itself to a growing extent in the role of 
a provider and disseminator of scientific information to target audiences beyond the traditional 
scientific arena. This has and will have implications for the role of and tasks required from the 
support infrastructures i.e. an IPO and a network of Regional Nodes and it calls for considerable 
effort to be channeled into the area of science dissemination, education and training. 

 

Concluding remarks 
Structural weaknesses and sometimes financial constraints of voluntary based globally 
coordinated research networks need innovative approaches. 
Attracting the research communities may rely on mutually beneficial and flexible arrangements 
with key scientists/institutions and may benefit from improved involvement of early career 
scientist. 
The LOICZ community is prepared to contribute to a globally coordinated Earth System 
Sustainability Initiative and to bring in global oversight of coastal change and human dimensions 
issues. From a core project perspective it is expected that a concerted effort including structural 
and organization aspects of a new ESSI will bring a clear strategy and assist in reaffirming and 
even strengthening commitments of agencies and institutions supporting these science 
platforms. 
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Annexes 
 
LOICZ Products 
 
Publications: 

• Peer-reviewed publications 
• Books (text and teaching and reference works e.g., treatise) 
• Targeted topical special issues  
• Synthesis books 
• Regional studies 
• Research and Study series (R&S Reports) 
• Newsletter (INPRINT) 

 
Digital Media and web presence: 

• New and social media; featuring of affiliates, calendar, online application interface for 
research activities and support (launch in 2012) 

 
Education and Training: 

• Digital training material and heritage lectures 
• Digital Tools e.g. model application software 

 
Promoting young researchers: 

• “Young LOICZ” i.e. scientific and training For a, summer schools and supervision of 
master/PhD students through SSC and IPO, 

• Intern training and capacity building, 
• Platform for affiliation of early stage research supervised by recognized senior peers  

 
Scientific tool developments: 

• New model, assessment and indicator development approaches – covering both the 
natural and social sciences 

• Databases 
• Vulnerability assessments and typology (e.g. Asia) 
• Platforms for science / user interaction and collective working 

 
Networking and services: 

• Active and strategic partnerships providing critical mass for new innovative studies on 
multiple scales 

• Scientific input in global and regional assessments (scientific quality, tools, indicators – 
e.g. International Waters) 

• Advisory in assessments and agenda setting on national and international level e.g. UN, 
the GEF etc. 

• Global platform of exchange and peer review for individual and project based research 
(e.g. affiliates) 

• Services for international congresses of partners, own congresses and commissioned 
organization of workshops and congresses 
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In general:  

• Provision of a globally recognized and credible research and innovation platform and 
network 

• embedding individual, project or institution based research into the credible and globally 
recognized context of the Earth system sciences under ICSU and ISSC 

• Agenda setting and science prioritization in targeted consultation with global and 
interdisciplinary peers 

• A platform for discussion and exchange across disciplines and sectors to address key 
social ecological system questions of priority concern 

 
 
 
 
LOICZ features in a nutshell: 
	  

• Over 2500 individual researchers 

• Currently over 50 affiliated individual research projects world-wide 

• International Scientific Steering Committee (15 scientists): agenda settings in key 
coastal change research questions of societal concern – embedded in the 
programmatic Earth system sciences under ICSU and ISSC 

• currently 5 Regional Nodes  

• International Project Office (IPO) representing natural and social science 
expertise, communications, administration and management 
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PAGES	  position	  on	  the	  Earth	  System	  Sustainability	  
Initiative	  and	  associated	  transitioning	  process	  

	  
Thorsten	  Kiefer*,	  Hubertus	  Fischer,	  Bette	  Otto-‐Bliesner,	  on	  behalf	  of	  the	  

PAGES	  Scientific	  Steering	  Committee	  
	  

*corresponding	  address:	  PAGES	  International	  Project	  Office,	  Bern,	  Switzerland,	  kiefer@pages.unibe.ch	  
	  
PAGES	  is	  a	  core	  project	  of	  the	  International	  Geosphere-‐Bioshpere	  Programme	  (IGBP)	  
and	  as	  such	  affected	  by	  the	  planned	  restructuring	  of	  the	  network	  of	  Global	  Change	  
organizations.	  
	  
PAGES	  coordinates	  science	  on	  past	  climatic	  and	  environmental	  changes.	  Activities	  are	  
organized	  in	  currently	  25	  active	  working	  groups,	  co-‐led	  by	  a	  total	  of	  more	  than	  100	  
scientists.	  The	  more	  than	  5,500	  scientists	  currently	  subscribed	  to	  PAGES	  provide	  an	  
indication	  of	  the	  size	  of	  the	  community.	  
	  
PAGES	  is	  funded	  through	  project	  grants	  of	  the	  US	  and	  Swiss	  National	  Science	  
Foundations.	  The	  next	  grant	  proposals	  for	  PAGES	  are	  due	  for	  submission	  in	  fall	  2013	  for	  
funding	  beginning	  in	  mid-‐2014.	  
	  
Since	  its	  July	  2011	  annual	  meeting,	  the	  Scientific	  Steering	  Committee	  of	  the	  Past	  Global	  
Changes	  (PAGES)	  project	  has	  closely	  followed	  the	  developments	  in	  the	  transitioning	  
process	  towards	  the	  Earth	  System	  Sustainability	  Initiative	  and	  discussed	  its	  
opportunities,	  challenges	  and	  implications.	  The	  following	  points	  reflect	  the	  main	  PAGES	  
perspectives	  for	  consideration	  by	  the	  Transition	  Team:	  
	  
1.	  Maintain	  communities	  and	  expertise	  
It	  appears	  essential	  to	  maintain	  the	  scientific	  communities	  and	  expertise	  pools	  that	  
have	  grown	  over	  many	  years	  through	  the	  core	  projects.	  The	  initiative	  should	  build	  on	  
those	  foundations	  and	  avoid	  top-‐down	  reorganization	  at	  the	  core	  project	  level.	  Core	  
projects	  should	  not	  be	  redesigned	  but	  should	  be	  provided	  with	  conditions	  that	  
support	  evolution	  within	  the	  new	  framework.	  
	  
2.	  Commit	  to	  basic	  science	  
Basic	  science	  of	  increasing	  detail	  and	  quality	  on	  the	  biophysical	  Earth	  system	  will	  be	  
needed	  to	  provide	  the	  solid	  foundation	  on	  which	  sustainability	  science	  can	  build.	  
Therefore,	  basic	  science	  and	  its	  coordination	  must	  not	  be	  cut	  down,	  but	  must	  instead	  
be	  strengthened	  to	  allow	  advancement	  of	  "sustainability	  science"	  in	  the	  mid-‐term.	  
	  
3.	  Complement	  disciplinary	  science	  with	  well-funded	  interdisciplinary	  platform	  
An	  effective	  new	  platform	  for	  more	  integrative	  Earth	  System	  Science	  than	  is	  currently	  
happening	  will	  be	  welcome	  to	  complement	  (not	  replace)	  the	  more	  disciplinary	  
oriented	  Earth	  system	  sciences	  usually	  carried	  out	  in	  core	  projects.	  This	  platform	  will	  
necessarily	  need	  a	  very	  solid	  funding	  base	  in	  order	  to	  serve	  its	  purpose.	  
	  
4.	  Provide	  professional	  science	  communication	  
Also	  welcome	  would	  be	  an	  integrative	  structure	  above	  the	  project	  level	  with	  a	  well-‐
funded	  mandate	  to	  bring	  scientific	  results	  to	  best	  use	  in	  the	  form	  of	  outreach	  to	  the	  
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public,	  science-‐policy	  dialogue,	  and	  climate	  services	  (or	  better:	  environmental	  
services)	  for	  users.	  
	  
5.	  Adopt	  long-term	  and	  historical/geological	  observations	  in	  observation	  
strategy	  
Paleoscience	  has	  contributed	  fundamental	  knowledge	  to	  Earth	  System	  science	  and	  
will	  continue	  doing	  so	  to	  the	  rephrased	  science	  initiative.	  Next	  to	  satellite	  observation	  
and	  instrumental	  measurements,	  paleoscience	  provides	  longer-‐term	  observations	  by	  
means	  of	  proxy	  records	  and	  associated	  modeling.	  Accordingly,	  paleoscience	  is	  
considered	  to	  be	  centrally	  rooted	  in	  the	  "Observation"	  Grand	  Challenge	  of	  the	  ESSI	  
strategy	  and	  will	  demonstrably	  contribute	  to	  all	  other	  Grand	  Challenges	  as	  well	  (see	  
“Past	  Lessons”	  documents	  on	  the	  following	  pages).	  
	  
6.	  Timing	  and	  framework	  for	  planning	  
A	  re-‐organization	  and	  re-‐orientation	  of	  coordinated	  Global	  Change	  science	  
constitutes	  a	  chance	  to	  increase	  innovation	  and	  efficiency.	  The	  PAGES	  SSC	  
acknowledges	  the	  opportunities	  enthusiastically	  and	  is	  ready	  to	  adopt	  new	  ESSI	  
directions	  into	  its	  scientific	  and	  structural	  considerations.	  This	  will	  become	  vital	  
when	  the	  next	  grant	  proposals	  for	  core	  project	  base	  funding	  are	  due.	  Certainty	  about	  
the	  design	  of	  the	  ESSI	  framework	  will	  be	  essential	  to	  develop	  convincing	  strategies	  at	  
the	  core	  project	  level	  and	  hence	  to	  successfully	  acquire	  grants.	  It	  therefore	  essential	  
that	  the	  ESSI	  concept	  will	  be	  developed	  without	  delay.	  

	  
The	  PAGES	  leadership	  is	  excited	  about	  the	  opportunities	  that	  the	  ESSI	  can	  open	  up	  for	  
Earth	  system	  science	  and	  its	  global	  coordination.	  We	  are	  keen	  to	  contribute	  
constructively	  to	  the	  development	  and	  the	  transition	  process	  and	  appreciate	  
opportunities	  for	  getting	  involved	  and	  for	  our	  feedback	  to	  be	  considered.	  
	  
	  
	  
	  
	   2	  Dec	  2011	  
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SOLAS Perspective on Future Earth Initiative 

A SOLAS perspective on the Future Earth:  

Research for Global Sustainability Initiative 

Prepared by Eric Saltzman and Véronique Garçon  

on behalf of the SOLAS Scientific Steering Committee 

This document briefly describes how the Surface Ocean Lower Atmosphere Study (SOLAS) 

views the new ICSU initiative in Earth System Sustainability. SOLAS is a core project of the 

IGBP, with joint sponsorship by SCOR, WCRP, and iCACGP. 

The goal of SOLAS is "to achieve quantitative understanding of the key biogeochemical-

physical interactions and feedbacks between the ocean and atmosphere, and of how this 

coupled system affects and is affected by climate and environmental change." 

SOLAS was established in recognition of the enormous challenges involved in 

understanding the myriad of physical and biogeochemical interactions between the Earth’s 

ocean and atmosphere.  These challenges are both scientific and institutional, requiring 

inter/multi-disciplinary training of scientists and a high level of international collaboration 

to coordinate field observations, satellite missions, process studies, modeling efforts, data 

archival and exchange, and scientific integration and synthesis.   

The importance of the SOLAS realm to the future trajectory of Earth’s climate and 

habitability is very clear.  One of the major lessons learned over the past few decades of 

research is that the evolution of climate and global environmental quality over the next 

century is intimately linked to biogeochemical interactions and to human activities as a 

driver of biogeochemical fluxes.  Our ability to manage and improve the quality of both 

natural and human systems will depend ultimately on our understanding of these 

interactions.  SOLAS science provides the scientific basis of forecasts of future climate, 

future climate variability, and quantitative estimates of uncertainty in future projections.   

The coastal zone is heavily populated and most people are well aware of the impact that 

coastal water quality can have on their lives and local economy.  Although the open oceans 

cover most of Earth’s surface, they are largely uninhabited, and there is a tendency for the 

average person to see them as remote, unchanging, and disconnected from their daily lives.  

The truth is far from that, and it is critical that societal decisions take into account the 

myriad of interactions that link us with the surface ocean/lower atmosphere.  It is an 

enormous challenge, to identify and understand these linkages, to inform the public about 

them, and to integrate our knowledge into societal decision-making.   

SOLAS contribution to the scientific underpinnings of sustainability:  SOLAS is actively 

engaged in sustainability science.  SOLAS has made scientific contributions across a wide 

range of climate-related issues, from assessing the uptake of CO2 by the oceans, to 
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understanding the link between atmospheric deposition of desert dust and oceanic 

biological productivity.  Many important questions remain, such as the relationship 

between ocean biota and cloud radiative properties, man’s impact on oceanic nutrients, the 

fate of the ocean’s oxygen minimum zones, the rate and impact of ocean acidification, and 

the ocean’s influence on aerosols and atmospheric reactivity.  Biological productivity partly 

controls availability of marine living resources. Ocean acidification and deoxygenation may 

have a significant future impact.  For instance, oxygen minimum zone expansion and 

shoaling will induce habitat compression of some pelagic fishes increasing the risk of 

overfishing of some species by surface fishing gear. 

One highly visible example of the intersection between SOLAS science and sustainability is 

in the context of the debate about geoengineering solutions to climate change.  Climate 

modification by addition of iron to the surface ocean was proposed by various entities as a 

means of reducing atmospheric carbon dioxide.  SOLAS scientists have played a key role in 

bringing the best available science to bear to assess the viability and risks inherent in 

geoengineering strategies, and communicate them effectively to the public and to policy-

makers.  SOLAS scientists will continue to play an important role in assessing the physical 

and biogeochemical impacts of the new technologies aimed at marine resource utilization, 

from fisheries to wind power to ocean thermal energy conversion.  Of course, the largest 

scale environmental “experiments” are the unintended changes associated with population 

growth and migration, energy utilization, technological change, and trends in land use.  

Developing the understanding and tools needed to predict how the ocean/atmosphere 

system will evolve in response to such changes remains a major goal for SOLAS science. 

Moving forward:  SOLAS and the Future Earth: Research for Global Sustainability Initiative: 

Moving forward, we see SOLAS evolving in response to the increasing need for science-

based decision-making information and tools to support global sustainability in the 

following areas: 

1. Reducing uncertainties –SOLAS science will continue to focus on reducing the key 

scientific uncertainties which limit our ability to deliver accurate predictions of 

future changes in climate, natural resources, and environmental quality.  This effort 

includes large scale observational and modeling efforts and smaller scale process-

oriented research.  The SOLAS community will continue to contribute to major 

scientific assessments, such as the WMO Stratospheric Ozone Assessment and the 

IPCC. 

2. Capacity-building – The linkages of science and society are not part of traditional 

scientific training and many scientists (both junior and senior) are not well versed 

in the ways that science is made usable to policy makers and other stakeholders.  

SOLAS conferences and summer schools can become a venue where scientists can 

become exposed to the issues, approaches, and vocabulary of sustainability and 
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environmental decision-making.  It is critical to bridge this gap between science and 

society.  SOLAS will work to entrain social scientists studying the human dimensions 

of global change into its community of researchers. 

3. Understanding societal impacts – Most SOLAS scientists frame the impact of their 

research in terms of physical/biogeochemical parameters, i.e. global mean 

temperature, primary productivity, atmospheric pCO2, etc.  SOLAS can provide 

leadership in providing support for scientists to connect their research to impacts of 

direct societal relevance, such as food security, water availability or human health.  

SOLAS science can also be used to develop tools for the attribution of environmental 

impacts on the open ocean and overlying atmosphere.  This must be done by 

providing new opportunities for our scientists to engage with scientists in these 

areas, and will likely lead to an increased focus on modeling activities. 

4. Informed assessment of mitigation strategies – SOLAS scientists will continue to be 

an invaluable resource for the assessment of strategies to mitigate the consequences 

of environmental change through geoengineering.  These assessments include the 

application of our science to evaluating both the effectiveness and the risks inherent 

in such action. 

In summary, SOLAS science is intimately linked to some of the major environmental issues 

facing society.  We welcome the Future Earth: Research for Global Sustainability Initiative as 

an exciting opportunity to help our scientists provide the foundation for science-based 

societal decision-making and to help develop the tools for sustainability science.  To be 

effective, this will require forging new connections across the Earth Sciences and social 

sciences and between the research community and other environmental stakeholders.  At 

the same time, we wish to sound a note of caution that we must not underestimate the 

effort needed to keep our core science moving forward.  Getting the science right is the 

fundamental responsibility of our community and the foundation for sustainability science 

- if we don’t do it no one will.  Therefore, we recommend it be recognized that the new 

initiative represents an expansion of our mission, and that it will require additional 

resources to be carried out effectively. 
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1 Opening 
Carlos Nobre welcomed the SC and guests to Bethesda. Jack Kaye (NASA) welcomed the 
participants to Bethesda and acknowledged the help of Jared Entin in organising the meeting.  


1.1 Introduction of new SC members & guests 
Nobre introduced the new ICSU-appointed SC members Patricia Matrai, Eduardo Brondizio, Mitsuo 
Uematsu and chair elect, James Syvitski (term commencing January 2012). He introduced Jan Willem 
Erisman in his new role as IGBP Treasurer. All participants introduced themselves. Apologies were 
received from SC members S. Krishnakumari and Christiane Lancelot. The agenda and timetable 
were approved.  
 
Seitzinger reported on the IGBP Secretariat’s activities over the past year: 


• Research support - developing the new IGBP strategic vision and synthesis topics, core 
projects, conferences and workshops (observations and planetary stewardship in 2011 and 
two major conferences in 2012 – planet under pressure (London) with partner global change 
programmes, and ocean acidification in Monterey (with SCOR and IOC)  


• Communications – annual report, global change magazine, new website and database, 
editorial in Nature, summaries for policymakers (translations of ocean acidification, ocean 
fertilisation with SOLAS), Facebook and a revised graphics profile 


• Interactions with partners such as the global environmental change programmes and their 
Earth System Science Partnership, the Scientific Committee on Oceanic Research, 
UNESCO’s Intergovernmental Oceanographic Commission, the European Space Agency, 
IPCC, the Subsidiary Body on Science and Technological Advice, Rio+20, the UN Global 
Sustainability Panel, the World Bank, etc. 


• Fundraising – agency visits, national reports, supporting core project offices, synthesis and 
open science conference 


• Supporting IGBP-SC and Officers meetings and interactions 
• ICSU Visioning process and contributing to the development of the new global sustainability 


initiative 
Nobre drew attention to the report from the Brazil Regional Office which is now fully operational 
(scientific officer is Patricia Pinho). Activities include the publication of an article in Current Opinion in 
Environmental Sustainability arising from the Impacts, Adaptation and Vulnerability meeting in Brazil in 
2009 (Lahsen et al., 2010). 


1.2 Overview of IGBP SC meeting objectives 
Nobre introduced the meeting objectives: 


• Positioning IGBP with respect to the transition to the new ICSU global sustainability initiative 
• Assess the opportunities for, and barriers to, the contributions of core projects and other IGBP 


activities to sustainability research 
• Exploring the structure, function and activities of a potential newly designed and mandated SC 


 
Nobre noted that funding agencies are aligned with the ICSU process and changes are inevitable. 
IGBP and its core projects need to align with the process, which may mean restructuring within and 
across programmes. 


Discussion 
• What is global sustainability? IGBP needs to understand this in order to align itself.  
• To what extent is IGBP engaging with its national committees (NC) – the grass roots of IGBP 


– which also need to be aligned. Many national committees – particularly in developing 
countries but also in Europe - have already formed integrated global change committees.  


• Urban noted the need for a balance between integrated science and fundamental disciplinary 
science. 


2 Strategic issues/ICSU Visioning 


2.1 Introduction (Rockström) 
Johan Rockström, chair of the ICSU Visioning Task Team, gave a presentation by teleconference on 
the process to develop the new initiative on Earth system research for global sustainability. Leah 
Goldfarb (ICSU) also joined the discussion.  
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Rockström described how timely this initiative is as we approach the 2012 Earth Summit and when 
funders are supporting a major restructure. This initiative will only succeed if supported by IGBP and 
the other global change programmes. He noted that an acronym should not been made out of the 
Earth System Research for Global Sustainability. Nor should it be called The Global Sustainability 
Initiative even for short – it is about Earth system research FOR global sustainability. 


Rockström described the process since its inception in 2008. Three meetings took place over 2009-10 
including a broad consultation, setting of research priorities (grand challenges), institutional support 
meeting and now (March 2011) transition to the design of a new structure (integrating GEC 
programmes and ESSP). A transition team is being formed (yet to be announced). The new initiative 
will be launched in June 2012 at the Rio Earth Summit with a pre-launch at the planet under pressure 
conference. 


The initiative will build on the existing base, not replacing that base or adding another programme. 
Existing projects of the programmes are core elements. It is being co-designed by funders (Belmont 
Forum), scientists and users. It is being built around strong regional components. It must also facilitate 
active engagement with decision-makers.  


He described the governance structure of the emerging initiative: there is an alliance of sponsors and 
funders (ICSU, Belmont Forum, ISSC, IGFA, UNESCO-IOC, WMO, UNEP). The Transition Team (18 
month lifetime) will act as an interim board, governing over expert groups until a permanent body is 
appointed.  


Maria Uhle reported on behalf of the Belmont Forum of funding agencies (BF). BF wants a forum for 
business, funders, scientists and end-users to understand needs and capabilities. There is room for 
both applied and basic research. BF has identified several focus areas, but is interested in other 
issues too. BF attempts to facilitate efficient use of resources worldwide, bringing together national 
priorities into a coherent forum.  The BF focus areas are coastal vulnerability, freshwater security, 
ocean acidification, carbon cycling in forests and agriculture, and food security. 


Discussion 
• Participants asked for clarity on the third Grand Challenge, Confining. Rockström noted this is 


better termed thresholds. The challenge is to understand how social and environmental 
changes interact to create tipping points or thresholds. Uhle added this is about how we 
anticipate, avoid and manage disruptive GEC and how we build our models. 


• The core of this initiative cannot be separated from international development and aid issues, 
however the initiative is not focusing on sustainable development. The initiative should 
integrate Earth system research and bring it to the sustainable development community, 
(NGOs, government agencies, private foundations etc). Uhle noted that IGFA is actively 
engaging in bringing these partners to the forum (e.g. aid agencies and NGOs, private 
foundations) and there will be a workshop to focus on Africa and AfricanNESS. 


• IGBP is funded by over 50 countries. How will BF align all these funders? It is BF’s 
responsibility to reach out to funding agencies worldwide (through IGFA). Uhle suggested that 
IGBP should use the GEC representative on the transition team to raise IGBP concerns. 


• Nobre summarised that ICSU are considering at least a restructure of ESSP and at most a full 
integration of GEC programmes. There needs to be FULL engagement of core projects and 
the programmes with the transition team. There needs to be good representation of the core 
projects and science on the transition team.  


ACTION 1: Secretariat to ask GEC representative on the ICSU transition team to alert the Belmont 
Forum to the need for committed and coordinated national contributions to support the programmes’ 
secretariats. 


ACTION 2: Secretariat to communicate to ICSU the need for good representation of core projects 
and IGBP science on the transition team. 


2.2 Global Environmental Change Programmesʼ views on the ICSU visioning process 
DIVERSITAS (Anne-Helene Prieur-Richard) has developed a new strategic plan: (i) identifying 
detrimental changes in biodiversity and ecosystem services; (ii) enhancing the capacity of socio-
ecological systems to maintain biodiversity and ecosystem services; (iii) understanding the origin, 
patterns and dynamics of biodiversity and provide a better framework for sustainable management. 
DIVERSITAS is working with the other GEC programmes on a joint analysis of their strengths, 
weaknesses, opportunities and threats (SWOT), planet under pressure conference, joint research 
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priorities. The next DIVERSITAS SC meeting will be held in London 22-24 March 2012 just before the 
planet under pressure conference and DIVERSITAS would welcome a joint day with the SC-IGBP if it 
meets at the same time, to strengthen collaborations between the DIVERSITAS and IGBP projects.  
 
IHDP (Paul Stern): there is a need for an integrative science approach to global sustainability. The 
questions need to be designed before the structure. Human dimensions are critical across the full 
range of sustainability issues. Both natural and social sciences will need to change to implement an 
integrated agenda. 
 
WCRP (Tony Busalacchi): is sponsored by ICSU, the World Meteorological Organisation (WMO) and 
the Intergovernmental Oceanographic Commission (IOC). High up WCRP’s agenda is climate 
services, the global framework for which was launched at the WMO World Climate Conference-3 in 
2009. WCRP has created corporate agility to better respond to user needs. This includes regional 
scale climate information and climate predictions that are actionable on decadal timescales. The long 
term WCRP strategy is consistent with the visioning process: to continue research into climate change 
with stakeholder engagement, further strengthening links with IGBP and IHDP. 
 
Ada Ignacuik (ESSP): is aligned with ICSU visioning process. ESSP will provide scientific assistance 
to meeting the Belmont Challenge and ICSU visioning. Several areas have been addressed in the 
ESSP strategy paper including the urgent need (a) for natural and social scientists to work together 
and (b) to provide communication tools for policy makers. ESSP knowledge products include annual 
carbon trends, global water atlas (from the Joint Projects). ICSU has proposed that ESSP will 
disappear around June 2012, but ICSU is not a sponsor of ESSP. The sponsors of ESSP are IGBP, 
IHDP, DIVERSITAS and WCRP. Ignacuik asked feedback on what should happen to the ESSP and its 
office.  
 


Discussion 
• IGBP recognises the coordination role of the ESSP Secretariat is useful.  
• The ESSP-SC meeting, when all sponsors are present, is the best venue to discuss the future 


of the secretariat. 
 
Decision 1: IGBP, along with the other global environmental change programmes, should discuss the 
future of ESSP and Joint Projects at the next ESSP-SC meeting. 


Lead Goldfarb (ICSU, by teleconference) was delighted to hear the efforts of each of the programmes 
to support and align with the visioning process. She noted that ICSU will be working on enhanced 
communication (e.g. the name of initiative etc). ICSU is running a series of regional meetings to 
develop input to the Earth Summit, and these will need participation from IGBP – topics include the 
green economy and global governance and a new social contract between science and society. ICSU 
will have a forum at Rio+20. 


Discussion 
• Scientists have a major challenge to practically integrate the science of the programmes, 


where funding agencies treat them separately.  
• WCRP is leading the coordination of climate services. DIVERSITAS is moving towards 


ecosystem services. UNEP (Pro-VIA) are working towards climate adaptation services. How 
are we going to make sense of all these initiatives? 


• Busalacchi noted that services (climate, marine, ecosystem services) are a weak point of the 
ICSU initiative. Prieur-Richard said we need to integrate the different services and work out 
trade-offs between them.   


• Funders should not overlook the positive economic impact of science.  
 


2.3 Core Projects 
Land-ocean Interactions in the Coastal Zone, LOICZ (Newton) 
 
LOICZ has developed new vision and mission statements and is moving from multidisciplinary to 
interdisciplinary science. It is also engaging with decision makers in its research. Its vision is to 
support sustainability and adaptation to global change in the coastal zone. LOICZ is focusing on 
hotspots to encourage interdisciplinary approaches: river mouths, urban coasts (incl. disasters such as 
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Japanese tsunami), small, vulnerable islands and Arctic coasts. There is an emphasis on capacity 
building, socio-ecological systems, coastal governance, remote sensing and monitoring. LOICZ is 
aligned with BF (e.g. coastal zone focus) and ICSU Grand Challenges. The recent storm surges 
conference brought together scientists, insurance companies and other stakeholders.  
 
LOICZ needs more economists and participants from African and the Middle East. The International 
Project Office (IPO) sponsor is cutting back funding 30 % in 2012, largely due to the uncertainty about 
the future of the global programmes and has set an end date of December 2012 subject to the 
outcome of the ICSU visioning process.  


Discussion 
• Core projects – the grass roots of IGBP – are vulnerable in the ICSU restructure and 


uncertainty is destabilising them. This needs to be discussed at programme level. 
• Concern was expressed about secure funding of IPOs. Uhle suggested that IPOs funded by 


NSF request funding as a one-year supplement during the transition. 5-year proposals would 
need to be very flexible and it is not clear how they would fare in review.  


• Kiefer noted that changes should be made at a pace to allow the structures to survive a 
transition. For example a few years ago, PAGES had some staff losses and long-term 
planning was difficult during a period of funding uncertainty when it was operating on a one-
year extension. 


 
Decision 2: IGBP needs to discuss with the other GEC programmes, ICSU and the Belmont Forum 
the need for continued funding of the IPOs through to their end dates. 


 
Integrated Marine Biogeochemistry and Ecosystem Research, IMBER (Hofmann) 
 
IMBER makes major contributions to sustainability science, primarily through its research at the 
interface between natural and social sciences: (a) impact of climate variability and global change on 
productivity and sustainability of sub-Arctic seas, (b) controls on ecosystem dynamics in Southern 
Ocean – top predators are going extinct as their food sources (krill, etc) are changing, and (c) 
IMBER’s regional programme on top predators is feeding results into socio-economic ocean-
ecosystem-fishery models. Ocean Acidification is a major activity of IMBER (in collaboration with 
SOLAS) which is of relevance to the shellfish industry, amongst others. New human dimensions 
working group will help move IMBER towards a more integrated research project. IMBER contributes 
to AR5. IMBER now has a regional office in Shanghai, which will focus on the continental margins in 
collaboration with LOICZ.  
 
IMBER has major challenges obtaining enough external funding to support its activities (particularly 
the inclusion of GLOBEC regional programmes and its new regional programmes). IPO funding is only 
secured to end of 2011 – a proposal has been submitted to Norway for 5 years. Regional programmes 
have lifetimes that extend to 2015 and beyond, which is beyond the implementation of the new ICSU 
initiative.  
 


Discussion 
• The GLOBEC-IMBER merge was discussed over many years and challenges are still present 


(funding, community interactions). These are a reminder of the potential challenges ahead in 
the ICSU visioning. The financial implications of mergers need to be thought through early in 
the transition plans. 


• Uhle requested a report of lessons learned in project mergers for the Transition Team. 
 


ACTION 2: IMBER/IGBP/SCOR to consider providing Belmont/ICSU with a list of lessons learned 
from the GLOBEC-IMBER merger. 
 
Global Land Project, GLP (Reenberg) 
 
GLP focuses on coupled human-environmental systems and it is co-sponsored by IHDP. It is 
contributing to a number of the ICSU grand challenges on global sustainability. GLP is mid-way 
through its 10-year lifetime and is developing its synthesis phase. GLP has submitted 9 proposals for 
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the planet under pressure conference. It recently produced a report on land grab in Africa. It held an 
Open Science Conference in 2010 back to back with IHDP Urbanisation conference with good 
participation from IHDP and IGBP communities. A new chair, Peter Verburg (Netherlands), will lead 
the project from January 2012. IPO funding in Copenhagen will run out at the end of 2011, and a new 
IPO host (INPE) has been identified in Brazil. There is collaboration with iLEAPS on the IGBP land 
use and climate synthesis topic. GLP has printed a hard copy of its latest newsletter (normally 
electronic only). Reenberg raised the question of how the ICSU framework will affect GLP.   
 
Analysis, Integration and Modelling of the Earth System, AIMES (Schimel) 
 
The AIMES IPO is no longer fully operational at NCAR. Support consists of two part-time staff (at 
NCAR and PNEL). A proposal is being developed with NSF for continued IPO funding. AIMES themes 
focus on process and parameterization (observations and process models), regional to global (focus 
on regions of rapid change), integrative Earth system modelling (developing increasingly complex 
coupled models of climate, biogeochemistry, ecology, etc.). IHOPE is a flagship activity looking at 
long-term perspectives of human societal development and its relationship with the environment. 
AIMES works closely with IPCC and had a major role in developing the representative concentration 
pathways for IPCC. Its Young Scholars Network is a great success. AIMES has been leading an IGBP 
task force on Earth Observations to develop a white paper for Earth observations (see Section 6.2).  


Discussion 
• The synthetic mode of AIMES is essential to the new ICSU structure. It is critical to continue to 


evaluate Earth system models. This can only really be coordinated through international 
projects like AIMES. 


• GLP expressed interest collaborating with AIMES on social science issues. AIMES have 
developed these with IHDP (Karen Seto), Sander van der Leeuw and Carole Crumley. 


 
Past Global Changes, PAGES (Kiefer) 
 
The PAGES mission focuses on sustainability. The mission statement includes “to inform strategies 
for sustainability” and PAGES provides some of the fundamental science which are the basic building 
blocks of sustainability science. The uncertainty created by the ICSU visioning is not helpful to PAGES 
projects whose lifetimes span the transition up to 2014. The PAGES IPO is funded until mid-2014. 
Some PAGES results were presented e.g., regional climate dynamics of South America over the last 
millennia where the palaeo data provided benchmarks for climate models. Palaeo data has been used 
to understand past human-climate-ecosystem interactions relating to soil erosion in China. PAGES 
has a session with CLIVAR at the WCRP conference in 2011 and have proposed 4 sessions for the 
planet under pressure conference in 2012. PAGES are planning an open science and young scientist 
meetings in 2013. The next PAGES newsletter will be cross cutting activities from all core projects.  
 
Surface Ocean – Lower Atmosphere Study, SOLAS (Wallace) 
 
SOLAS is very integrating in the ICSU structure, being co-sponsored by IGBP, SCOR, WCRP and 
iCACGP. It deals with changing anthropogenic forcings such as atmospheric composition and 
geoengineering and therefore inherently working on science for global sustainability. It maps onto 
several of the grand challenges. SOLAS has been integrative from the start, bringing together the 
atmospheric and marine communities and seeks opportunities to collaborate with social scientists, 
recognising that SOLAS deals with more indirect impacts of humans rather than direct. The funding of 
the IPO (Kiel and Norwich) is secure until the end of 2012, with the possibility to negotiate a renewal in 
Kiel after that. The next SOLAS open science conference is planned for May 2012 in Washington 
State, US. SOLAS and IMBER together coordinate carbon research, including the air-sea exchange of 
CO2 and ocean acidification. SOLAS mid-term strategy includes priorities such as: sea-ice 
biogeochemistry, ocean derived aerosols, atmospheric control of nutrient cycling, air-sea gas fluxes at 
Eastern boundary upwelling systems and oxygen minimum zones, etc. There is good collaboration 
with European Space Agency. SOLAS have produced a summary for policymakers on ocean 
fertilisation (with IOC). Commercial interest in ocean fertilisation has again been sparked by a recent 
Nature article which suggested a salmon boom in 2009 was linked to a phytoplankton bloom 
potentially initiated by iron in the ash from a 2008 volcanic eruption.  
 
Integrated Land and Ecosystem-Atmosphere Processes Study, iLEAPS (Yakir) 
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iLEAPS works across a large range of scales (from leaf to remote sensing) at the land-atmosphere 
interface. New activities include: the IGBP synthesis on land-use induced land-cover change, an index 
to describe global changes at the land-atmosphere interface, an enhanced observation network 
(Fluxnet) and regional scale studies (pan-Siberia and Eurasia). There are also new modelling activities 
with GLP and AIMES. There is a focus on aerosols through the aerosol-cloud-precipitation-climate 
study with a new project initiated between the US and Brazil. iLEAPS interests in sustainability 
include: food (land use and land cover change), water, air quality and fire (GHG, VOCs, aerosols).  
Over the last 2 years more than half of the steering committee has been replaced with new members. 


Discussion 
• WCRP are reorganising their research around the land-atmosphere interface. There is now 


scope for even more integration beyond the already strong collaboration with GEWEX.  
• AIMES has objectives to build models to understand climate as well as other aspects of 


sustainability – this goes beyond the climate models of WCRP.  
 
International Global Atmospheric Chemistry, IGAC (Paul Monks) 
 
IGAC has coordinated major field campaigns over many years and is now undertaking synthetic 
activities. It coordinates a number of integrative activities in collaboration with iLEAPS, the Global 
Energy and Water Cycle Experiment (GEWEX) the Stratospheric Processes and their Role in Climate 
(SPARC) project and others. These include activities on megacities in coastal zones, aerosols, black 
carbon, emissions, atmospheric chemistry and health, etc. IGAC is leading an IGBP synthesis activity 
on air pollution and climate. It is also dealing with the fundamentals of atmospheric chemistry and 
promoting the skills needed for measuring the fundamental reaction coefficients used in integrative 
models.   IGAC is planning an open science conference in China in 2012. It is framing its science in 
terms of societal needs for sustainability. IGAC has a new Exec Officer, Megan Melamed. 


Discussion 
• Workshops are needed to bring together scientists from a diversity of communities to exploit 


existing data from different viewpoints.  
• NSF would be interested in enabling regional linkages.  


2.4 Roundtable discussions: the scientific transition to a global sustainability initiative 
Meeting participants met in smaller groups to discuss: 
 (i) What are the key scientific questions pertaining to global sustainability research? 
 (ii) Which research components of IGBP core projects and other activities (e.g. Synthesis) are 


best suited to addressing questions relating to sustainability? 
 (iii) Which additional components or approaches are needed to facilitate the transition to 


sustainability research?  


Summary of main points from breakout groups 
• We need to build on the IGBP strategic vision. This is aligned with the ICSU challenges.  
• We need to co-design the new initiative with the other global-change programmes. 
• The initiative needs a balance between interdisciplinary and discipline-oriented research. 
• It needs to address both local-scale and global-scale problems. 
• Mitigation, adaptation and resilience should be included. 
• The ICSU process is so far top down and needs to be more collaborative with the global-


change programmes 
• Sustainability needs to be defined. It transgresses policy (ref. Bill Clark).  
• The initiative needs to have funding behind it. 


 
Breakout group A – Solomina (chair) and Kiefer (rapporteur) 
 
We need to use “Earth System Science for global sustainability” and not “sustainability research”. 
Sustainable development goes beyond local-scale issues to also cover global-scale issues e.g. tipping 
points, the oceans. The group proposed three different models for the way forward: (a) wipe the board 
clean and create new core projects (adaptation, mitigation, nitrogen) (b) keep core projects and 
introduce a higher layer of themes to invite cross-project, cross-programme integration or (c) keep 
core projects and ask them to address sustainability issues in consultation with stakeholders and end-
users.  
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Breakout group B – Chen (chair) and Hibbard (rapporteur) 
 
Need to understand economic, social and environment processes. We need to approach these issues 
from a systems perspective, looking at the interconnections between them and unintended 
consequences of management decisions. In response to the charge to the groups: 


(i) We need to develop the questions and co-designing the initiative with the other GEC 
programmes. Compelling questions and funding are needed. 


(ii) IGBP activities are all well suited to addressing questions of sustainability. For integration we 
need engaging questions, a desire to collaborate and funding. Process is moving ahead 
without input from the programmes and their projects. The process has been top-down and 
should be more collaborative.  


(iii) We need a balance between interdisciplinary and discipline-oriented research. 
 
Breakout group C – Dube (chair) and Kremer (rapporteur) 
In response to the charge to the groups: 


(i) Research questions should be policy relevant. We need communication with stakeholders to 
co-design the questions. E.g., questions of interest to UNFCC include black carbon, 
geoengineering, ocean acidification, socio-economic impacts of climate change. Other issues: 
security (food, water, energy), consider trade-offs, ecosystem services, health, behavioural 
research. Use the questions developed in the IGBP strategic vision.  


(ii) Core project research questions should be a top priority, e.g., LOICZ: coastal security, 
domains of rapid change, storm surges, governance, IMBER: resource use advice, AIMES: 
applied Earth system science, IHOPE: long-term historical perspective of human-nature 
interactions.  
(iii) We should use core project experience to build the new programme. IGBP could respond to 
natural disasters/extreme events. There is the need for a regional to global integration.  


 


2.5 Roundtable discussions: the structural transition to a new global sustainability initiative 
Meeting participants met in smaller groups to discuss the design of a successful global sustainability 
research initiative based on experience with the IGBP and ESSP structures. 


Summary of main points from breakout groups:  
• The ICSU/BF Transition Team must take account of the successful aspects of the 


programmes and include these in the new structure. IGBP and its core projects need to be 
involved in the design. Co-design is important. 


• The corporate memory must be retained (people). 
• Need a balance between disciplinarity (core projects) and integration (e.g. joint projects). 
• A virtual institute or network of excellence would encourage integration. 
• A business plan is needed for programme development and funding. A step change in funding 


is needed. 
• Global observations and regional issues should be guiding principles.  
• Branding needs to be consistent throughout the structure to reduce confusion. Avoid using 


acronyms. 
• Any structure must have a clear function, mission, mandate, financing and minimum size. 
• A complete redesign could take 10 years. Many of the issues we are dealing with are urgent 


and cannot be delayed by a complete restructure. 
• During any mergers, IGBP must bear in mind that co-sponsors from outside the GEC 


programmes, such as SCOR, which also has a view on premature termination of projects and 
major changes to core projects.  


• ICSU’s PECS (Programme on Ecosystem Services and Human Well-being) and Disaster 
programmes (and possibly activities of ISSC) need to be considered as part of this restructure.  


• National Committees and the European Alliance need to be considered. CPs must be aware 
of what national communities think.  


 
Breakout group A: Erisman (chair), Maddison (rapporteur) 
 
Core projects could be co-designed into themes to make them more integrative. A core project summit 
could be organized to design this. Global observational system and regional issues (c.f. CLIVAR 
regional panels) should be guiding principles. Suggest merging the four programmes – a major 
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reconstruction. Must keep the memory of people or knowledge. Need to develop a network structure 
for the project. We need to be sure to keep the disciplinary character of the programme, and have 
levels of integration.  
 
Breakout group B: Monks (chair), Langanke (rapporteur) 
 
Reduce complexity. Bottom-up needed, co-design important. Concern that GEC programmes are not 
sufficiently part of the Transition Team. Do we need fewer, larger, more integrated projects? We need 
both cross-cutting (e.g. ESSP joint projects) and disciplinary (e.g. core) projects. Clarity of function 
needed at all levels of the structure. Long-term financial security is important. Branding of the structure 
essential to reduce confusion. 
 
Breakout group C: Newton (chair), Pinho (rapporteur) 
 
The group discussed ESSP: it has no clear mandate, no secure funding, the many acronyms are 
confusing and the funding is fragmented. It was noted that the history and evolution of ESSP and joint 
projects are different. Joint projects were created in 2001, five years before ESSP and were mandated 
to do the integration that they have done that well. These need to be hosted somewhere if ESSP is no 
longer viable. They could be housed in one of the programmes. Benefits would be better integration 
with the programmes, however, scholarly development could be constrained. 
 
Core projects are given mandates from IGBP, but not the required funding. IGBP needs a business 
plan, management and professional strategy for development and funding.  
 
A new structure could have shared resources (IPO staff, re-location of IPOs); need step change in 
funding; could have scholarship funding programme to bring scientists (and young scientists) to IPOs 
to help volunteer scientists see the value of the international programmes. Perhaps CPs should be 
replaced with a virtual institute (network of excellence)?   
 
Any structure must have a clear function, mission, mandate, financing and minimum size. 


2.6 Roundtable discussions: strategies to enhance integration  


Meeting participants met in smaller groups to discuss: 
(i) How to facilitate greater integration between core projects and other activities (within IGBP and 


across the global-change programmes) 
(ii) Possible key elements to facilitate integration (at many levels) in a new global sustainability 


research initiative 


Summary of main points from breakout groups:  
• A guiding principle should be to retain the human capital within IGBP projects and 


programmes.  
• Integration requires co-evolution of questions which are compelling to all parties and offer 


rewards to all parties. 
• Form follows function 
• Need to build on strengths of IGBP 
• Need to engage early career scientists. 
• Need stability of funding for research and IPOs. For integrative work this needs to be secured 


at a very high level.  
 


Breakout group A: Bradley (chair), Riesell (rapporteur) 
 
The group defined integration as shared knowledge and definitions, working together towards 
common goals and products. There needs to be a reason for integration driven by compelling 
questions. Scientists need to be exposed to other disciplines and it is important this happens early in 
their careers. This could be achieved by broad meetings without parallel sessions, cross-project 
activities and publications. Is IGBP SSC governance limiting integration? They proposed that terms of 
service on IGBP committees should be longer or there should be mechanisms to retain people once 
they rotate off, because it takes time to develop integrative ideas. Integration can be achieved at both 
global and regional scales (with different approaches in each region). The group suggested joint SSC 
meetings of core projects or meetings of project chairs. Early career scholars and 
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stakeholders/policymakers should be actively involved in the projects. IGBP synthesis is a good 
example of integrative work. 
 
Breakout group B: Bustamante (chair), Kremer (rapporteur) 
 
To meet the ICSU challenges we need a stakeholder analysis of their requirements. IGBP already has 
many elements of integration: project co-sponsorship, second IGBP synthesis, fast track initiatives, 
joint activities between core projects (many examples were provided), planet under pressure 
conference. Integration also requires coordination and guidance (often by IPOs) to avoid duplication of 
effort. A guiding principle of integration is that mission and expected outcomes need to be clear from 
the start. Form should follow function. Core projects will need to: promote interdisciplinary science, 
serve cross-disciplinary demands for information, and provide a portal for information services. 
Funding of IPOs needs to be reliable in order to provide these services and retain the human capital. 
Tools for integration: strengthening IT, annual early career scholars meetings, co-location of SSC 
meetings, videoconferencing, shared databases/networks of expertise. At programme level we should 
build on strengths, list expectations and what is needed organizationally, financially and in terms of 
human resources. Need to dissolve boundaries between the programmes and fully integrate the social 
sciences.  
 
Breakout group C: Wallace (chair), Melamed (rapporteur)  
 
Facilitating integration requires common questions and funding. At an international scale the funding is 
harder to secure with common questions: we need to ask at a very high level (G20) to better fund 
international research. Young scientists are key: integration and thinking outside your discipline needs 
to start early in people’s careers (proposed an IGBP early career summer school to replace the more 
disciplinary core project summer schools). Use the internet and databases (e.g. Facebook) to identify 
participants and keep them engaged. Need a co-evolution of the questions and rewards (all parties 
need to recognise the value of collaboration). Many people in society do not recognise the value of 
science – there is a science-society divide that we need to bridge.  


2.7 IGBP Second Synthesis  
2.5.1 Geoengineering (Gaffney) 
This synthesis topic is led by Lynn Russell (former SC member). A workshop was held in January 
2011 to discuss and debate the impacts of geoengineering on the Earth system, compared with 
business as usual. The report resulting from the workshop will be published as a review in a peer-
reviewed journal. There will be a second workshop to focus on governance issues. A related issue: 
Doug Wallace has led a summary for policymakers on ocean fertilization (commissioned by IOC). 
SOLAS and IGBP have printed and distributed 2000 copies.  


Discussion 
• Australia is planning a workshop on geoengineering. 


2.5.2 Nitrogen and Climate (Erisman) 
The objectives are to provide an overview of the effects of changes in the nitrogen cycle on 
greenhouse gases, human health and ecosystem services and to identify nitrogen management 
options for the future. The group has written a synthesis report on N and climate with 86 authors. 
www.nitrogenweb.info. The European Nitrogen assessment will be launched in April 2011, in parallel 
with a nature commentary. www.N2011.org. Since the 1980’s more nitrogen is now fixed by human 
activities than by natural processes. The reactive N production matches exactly CO2 emissions trends. 
There will be a joint workshop with IPCC on nitrogen and climate in November 2011. 


2.5.3 Air Pollution and Climate (Monks) 
The steering group is led by Monks and Kathy Law (IGAC). Much of the aerosol cooling is off-setting 
the greenhouse gas warming, slowing climate change. Therefore you can’t treat air quality and climate 
separately. We currently have an imprecise way of understanding the trade-offs and synergies 
between air quality and climate policy. The objectives are to synthesize the current state of knowledge 
with gaps and uncertainties and to engage policymakers in a dialogue. A new multi-disciplinary 
research activity will be established, cutting across science, health and policy. A session has been 
submitted to planet under pressure conference (to help develop the synthesis). Co-funding is being 
developed with the Taiwanese EPA, IGAC and IGBP and there is interest from the EC. The steering 
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group is currently US-Europe centric and needs to be broadened, particularly to involve Asian 
members.  


Discussion 
• Is air pollution limited to aerosols or also including GHGs? The group are making a distinction 


between long-lived forcings and short-lived. The policies for each are different. 


2.5.4 The Needs of Least Developed Nations (Dube) 
The focus is on food, water, health, hazards, the role of indigenous knowledge and capacity building. 
There was wide consultation across the programmes and beyond to identify a global steering 
committee and participants from across the developing world. A workshop took place in 2010 to 
synthesise research and needs in the focus areas, engaging stakeholders and policymakers. Two 
synthesis papers are in preparation. There has been little support and interaction within IGBP projects 
and steering committee members – this may be a resource issue? Funding has been difficult to secure 
and this has created problems. A proposal has been submitted to NERC and DFID Ecosystems for 
Poverty Alleviation programme, although developing country scientists could not lead the proposal 
owing to the constraints on the funding. A proposal has been submitted to hold a session at the planet 
under pressure conference. A minimum funding is required for the synthesis – this has not been 
available and constrains progress. [Shortly after the SC meeting IGBP heard that a proposal to APN 
was successful, providing 90 k USD for this synthesis.] Policy outputs are planned for 2012-13. 


Discussion 
• How does the group deal with the different needs across developing countries? There are very 


different needs, but the focus is on the commonalities and different regions can learn from 
each other.  


• The Brazil regional office will be glad to help with the next workshop. 


2.5.5 Second Synthesis Discussion 
There are still many synthesis topics. Mark Stafford Smith is developing the adaptation topic and 
Palutikof has offered to be the SC link. Aerosols topic has been discontinued due to lack of progress.  


Discussion/Updates 
• The nutrients activity which the GEF are interested in funding is still on hold. Christiane 


Lancelot (not present at SC meeting) will be asked to consider leading a discussion at the 
LOICZ open science conference in September, with a possible focus on agriculture and 
aquaculture in coastal zones.  


• Newton reported that the megacities activity is moving forward with Taiwanese funding 
secured by Chen.  


• Qin Dahe reported there will be a first workshop on the cryosphere in Asia 8-11 October 
2011 and IGBP-SC members are invited to join. Three meetings will be held over the period 
2012-14 in Moscow, Beijing and Kathmandu. 


• Bradley’s topic focuses on impacts on biological systems from changes in the 
cryosphere: (i) polar seas (ii) permafrost (iii) mountain glaciers and downstream effects. The 
polar seas and permafrost activities are being dropped to avoid duplication of effort with 
SWIPER synthesis efforts. Swiss funding is likely for the mountain glaciers workshop later in 
2011. There is interaction with Qin Dahe’s synthesis. 


• Yakir noted some progress in the Land-use and land-cover change topic.  
 


ACTION 3: Secretariat to contact Christiane Lancelot to ascertain her interest in rejuvenating the 
IGBP synthesis topic on nutrients with a manageable scope, and to encourage her to lead a 
discussion regarding this at the LOICZ OSC in September. 


2.8 Fast Track Initiatives 
2.8.1 Upper Ocean Nutrient Limitations with SCOR (Wallace) 
A workshop was held in November 2010 and the group is preparing a significant review for Nature 
Geoscience, covering observational, experimental and modeling approaches.  
 


2.8.2 Megacities in Coastal Zone with SCOR (Uematsu) 
The activity involves SOLAS, IGAC, LOICZ and SCOR. The FTI investigates physical and 
biogeochemical interactions around megacities at the atmosphere-land-ocean interface, including the 
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self-cleaning effect of the atmosphere, pollution and health, fisheries, atmospheric circulation and 
mixing, hydrology. The group will propose solutions for megacities to minimize their local and global 
impact. A high-profile journal paper is almost ready for submission. The group is holding a session in a 
Kuala Lumpur conference in June 2011. 
 


2.8.3 N visualization tool (Erisman) 
A tool for policymakers has been developed at the global scale. This activity is to regionalize it. It is 
difficult to get data in some regions. The tool should be available by July. It is linked with the nitrogen 
footprint calculator. A next step is a calculator for the effects of individuals’ N consumption.  


2.9 Engaging new SC members  
The new SC members were encouraged to introduce their research and raise issues.  
 
Brondizio felt that the ICSU grand challenges are missing an understanding of the socio-political 
conditions in which we live (portrayed in the great acceleration graphs) and social engineering (e.g. 
changing social behaviour). Rio 92 may have failed as a result of the socio-political situation. We need 
to think about sustainability in a relative way and need to make progress in an incremental way, which 
may be different in different parts of the world. By defining incremental goals you can assess progress. 
The challenges we face in IGBP are shared in the social sciences, so there are some common issues 
to work together towards.  


Discussion 
• IGBP has now brought social scientists to the committee. We need to be sure to engage and 


keep them.  
• The problems we face have been politicised. As they become politicised, the facts become 


blurred.  
 
Matrai introduced her work on biological production of trace gases, which has taken her to the Arctic 
and into the field of atmospheric chemistry. IGBP has been instrumental in developing her career in an 
interdisciplinary way. Matrai joined IGAC in 1994, the only oceanographer, biologist and sometimes 
the only woman. She became involved in the IGAC synthesis. Turf wars have been a feature of the 
journey. She raised the issue of how IGBP is going to interface and avoid overlap with UN bodies and 
activities. There is a United Nations activity for children which may be a way to influence the next 
generation. She felt that planning for the new initiative should not distract from the second IGBP 
synthesis. She felt IGBP needs to define its audience and stakeholders. If you don’t know where you 
are going you are not going to get there.  
 
Uematsu has been a member of SOLAS since planning began in1998. He works on the effects of dust 
on the ocean, including iron fertilisation experiments in the Pacific. As part of Asian SOLAS, he has 
worked on joint experiments and workshops with other Asian countries, particularly China. He was 
involved in the IGBP fast track initiative on megacities and coastal zones. The science council of 
Japan leads the IGBP/WCRP national committee which has representatives of many of the core 
projects of WCRP and IGBP. As an SC member he will interface with the national committee to keep 
them updated. There is a large gap between international IGBP and the national IGBP community and 
a smaller gap between the international core project and national activities. Regional collaboration is 
needed (perhaps an Asian regional office of IGBP?). Suitable personnel are required for each project. 
Capacity building is needed. Regional symposia endorsed by IGBP are needed.  


Discussion 
• The bigger gap between IGBP and the national committees may be because national 


committee members are often science managers rather than scientists. At the last NC chairs 
meeting in Cape Town very few SC members attended.  


• It seems that IGBP does not develop a relationship with NCs as they should. There should be 
a regular future exchange. The capacity to connect is limited by resources. 


• 5 years ago, a discussion was started to establish an IGBP regional office in Asia. Discussions 
with the Chinese and Japanese – and both insisted any office had to be in their nation, and an 
agreement was not reached. The idea is worth exploring again.  
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2.10 IGBPʼs strategic direction: the way forward  
Seitzinger introduced the plenary discussion inviting feedback on a proposed new structure. She put 
on the table for discussion a straw model of one secretariat and SC for IGBP, IHDP, DIVERSITAS and 
ESSP, coordinating all core projects and working towards the Belmont and ICSU goals. The 
secretariat should have a centre for integration and synthesis of Earth system science for global 
sustainability attached to it. 


Discussion 
• Core projects, which are key for the programmes, need to have secure funding. The threat to 


their funding is urgent and this needs to be addressed seriously in the future.  
• The structure of the new programme should be developed in collaboration with the other 


programmes, not independently.  
• Any integrated SC should have several vice-chairs to balance the breadth of disciplines 


involved. 
• The new structure needs to include people from industry, policy, NGOs etc. This could be 


implemented through a science committee and a board of stakeholders.  
• The proposed merged initiative would be very large to manage. It may be difficult to have an 


SC fully engaged in all activities underneath it. Suggest that the new committee gradually be 
formed from back-to-back meetings of the current programmes SCs. 


• The benefits to a country of hosting an office are clear – however a single secretariat in one 
country may not attract the sum of the support for the current secretariats.  


• The SC has to have substance and a real mandate to be functional.  
• There is a risk of being driven by the funding agencies’ current priorities that are driven by 


changing political agendas. We need to protect longer-term research goals. 
• Regional representatives need to be involved in creating any new structure – involve the 


national committees.  
• Our stakeholders (e.g. IPCC, funders, etc.) need to be identified and consulted. 
• The structure needs to be simple. 
• INSTAR virtual institute is a great example of how things should be done (Syvitski’s institute) 


 
Guiding principles for new structure (to be further developed by sub-committee) 
• Define a clear mission with compelling science questions that appeal to a range of disciplines. 


Form should follow function. 
• Support both disciplinary and interdisciplinary research and provide mechanisms for 


integration 
• Recognise that new questions will continue to emerge which require institutional flexibility  
• Provide funding stability for mid- and long-term planning for both research and research 


coordination (IPOs, secretariat) 
• Recognise the need to maintain human capital (in both scientific networks and coordination 


via IPOs and secretariats) 
• Build on strengths of IGBP, particularly the community developed (“bottom-up”) activities 


which have been strong drivers of scientific discovery and excellence 
• Develop a corporate identity early where all components of the structure have similar 


branding, making it clear to participants and users that the activities are related 
 
Decision 3: The SC gave the IGBP Officers the mandate to be nimble to respond to the ICSU 
process. 


ACTION 4: Ad hoc SC sub-committee (Jean Palutikof, Eduardo Brondizio, Paul Monks, Mercedes 
Bustamante, Eileen Hofmann, Paul Monks, Sybil Seitzinger, the GEC programmes' representatives 
present at the meeting, Ada Ignaciuk and Anne-Hélène Prieur-Richard, and the GEC programmes’ 
representative on the transition team, Hal Mooney) should create guiding principles for a new 
structure, to aid the ICSU transition team. Secretariat to facilitate collaboration with the sister GEC 
programmes.   


3 Communications  


Gaffney gave an overview of the communications activities, including the new IGBP vision, magazine, 
graphics profile, open science conference (planet under pressure) 2012, contributions to Rio+20 (in 
collaboration with ICSU), linkages to the UN global sustainability panel, IGBP’s second synthesis, 
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planetary stewardship workshop (Stockholm, June), updating great acceleration graphs (extending 
data, dynamic presentation), editorials for BBC and Nature, updated global change on Wikipedia, 
developing a new website and database, Facebook page (500 users), the SCOR-IGBP-IOC ocean 
acidification symposium in 2012 (policy day) and updating the climate change index.  


New communications objective are: show IGBP as a world-class provider of expertise, coordination 
and communication, focus on the website, ensure communications is a key pillar of the ICSU 
visioning/Belmont Forum (avoid a proliferation of acronyms) and develop IGBPs data visualisation 
capacity. Longer term objectives are to foster open engagement with society on societal 
transformation and global change, contribute to strengthening the international science-policy interface 
and strengthening the network to include more disciplines, more nations and more institutes. Gaffney 
asked, “Is the international science-policy interface fit for purpose?”  


Discussion 
• State of the planet assessment will include socio-economic as well as natural aspects. 
• Nobre thanked the IGBP communications team for their excellent work and products 


4 Budget  
The new IGBP Treasurer, Erisman, introduced the budget as presented in the papers. The budget is 
looking good at the moment. Carry over into 2010 is slightly higher than into 2009. 42 countries 
contributed to the IGBP core budget with 86% of contributions from 9 of these. There is an annual ca. 
3 % increase in the amounts requested from national contributors but the income remains about 
constant owing to unpaid requests or incomplete payments. However, estimated expenditure is 
increasing over the upcoming years due to the OSC and synthesis activities. 


National contributions: Canada does not contribute to IGBP. Some countries paid less than requested 
(Germany, Poland, Spain) and Greece has not yet paid for 2010. The Brazilian contribution covers 
secretariat & chair travel, printing and distribution of the magazine to developing countries. Nobre was 
thanked for trying to secure a long-term Brazilian contribution to IGBP. Thanks were also extended to 
Chen and Taiwan for substantial additional contributions to the budget over the last 12 months (to 
cover the Officers’ Meeting and two synthesis activities). 


Discussion 
• Royalties should be explored with publishers. Springer is not a good example of offering 


royalties. Perhaps sponsorship for the magazine should be explored. This needs to be 
balanced with the commitment for access to information. Open access is better for worldwide 
access.  


• There was discussion on the large proportion of the budget that is carried over from one year 
to the next. Most of the carry-over is used for the first part of the year while national 
contributions come in. Seitzinger clarified that carry-over is needed for cash-flow purposes in 
the first part of the year before national contributions come in. Budget projections developed 
by Britta Boström (IGBP Financial Coordinator) and Seitzinger indicate that carry-over will 
decrease substantially in the coming years unless additional sources of funding are secured, 
so Seitzinger advised to retain the substantial carry-over into 2012. Urban noted SCOR 
carries over 10 % of its budget from one year to the next (min 125 k USD) to cover costs early 
in the year before NCs come in.  


• Chen proposed that some of the carry-over be used to increase the resources at the 
Secretariat over the coming year in light of the conference, synthesis and ICSU visioning.  


• It was noted that the GEC programmes operate on very small budgets (IPCC has ten times 
IGBP’s budget). The US has 2.6 billion dollar budget for global change research, of which 
0.05 % (1.5 million) is allocated to the GEC programmes to coordinate our activities. 
Busalacchi proposed we do not do a good job of conveying the value added of the 
programmes (networking globally, regional scale activities, etc.) which far exceeds the 
investment of the funding agencies. Monks noted that science is a stimulant to the economy 
and this argument should be used. 


• There needs to be a more unified approach of the programmes to funding agencies.  
• IGBP receives no funds from ICSU. 
• Core projects and IGBP need to present a more united front for funding international work. CP 


requests need to be better coordinated with the programme requests. 
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Decision 4: The SC decided that some of the carry-over funds should be spent on employing a 
temporary staff member for 12-18 months to help with the additional workload associated with the 
planet under pressure conference, the synthesis and the ICSU visioning process, at the same time 
recognising that carry-over decreases markedly in future years without this extra spending. 


ACTION 5: Seitzinger to bring a proposal to the Officers detailing the use of carry-over funds to 
employ an additional person at the secretariat over the coming 12 to 18 months. 


5 Partners 
World Climate Research Programme, WCRP (Busalacchi)  


 
WCRP supports climate-related decision making and adaptation to climate change by developing 
science to improve climate predictions and our understanding of human influence on climate. WCRP 
has developed a vision focusing on the long-term (beyond 2013). There is a need for WCRP climate 
research within the global framework for climate services. There is a new task force on regional 
climate downscaling.  The long-term structure will focus on 4 fundamental interactions: ocean- 
atmosphere, land-atmosphere, stratosphere-troposphere and the cryosphere. Unifying themes are 
observations, modelling, processes and applications. WCRP is holding an open science conference in 
Denver in Oct 2011, climate research in service to society.  


Discussion 
• It was noted that new WCRP structure is remarkably similar to the IGBP structure with the 


focus on interfaces.  
• The role of aerosols is tackled in IGAC, iLEAPS and SPARC. The union of IGBP and WCRP 


through Atmospheric Chemistry and Climate (AC&C) is not working as well as it could. 
• What staffing resources are needed to move towards climate services? It is being integrated 


into existing structures: each core project has been challenged to work towards this. There is 
one new funded theme (“applications”).  


• There are many strong interactions between IGBP and WCRP. Busalacchi thinks we need to 
move from climate prediction to environmental prediction in the coming ten years. Nobre 
challenged WCRP to joining the other programmes fully in the global sustainability initiative. 
Busalacchi responded that WCRP will be an important player at the table. 


 
DIVERSITAS (Prieur-Richard)  
 
DIVERSITAS achievements in 2010: contributed to the Global Biodiversity Outlook 3 (assessment) 
published by the Convention on Biological Diversity, IPBES (Intergovernmental science-policy 
Platform on Biodiversity and Ecosystem Services) has been approved by the last UN General 
Assembly in December 2010 (DIVERSITAS and IHDP are official reps of science community in this 
assessment); contribution to discussions on the 2020 biodiversity targets and indicators in the context 
of the new strategic plan of the Convention on Biological biodiversity (2011-2020).  


Discussion 
• There are lots of opportunities for increased interaction between DIVERSITAS and IGBP on 


issues related to ecosystem services.  
 
Earth System Science Partnership, ESSP (Ignaciuk)  
 
ESSP develops integrative science and hopes to offer this experience for developing the new ICSU 
programme. ESSP has a proposal to organize a bio-energy workshop with DIVERSITAS. The joint 
projects have excellent publications in Nature, Nature Geoscience and Current Opinion in 
Environmental Sustainability. ESSP is participating in the UNEP assessment, the Global 
Environmental Outlook 5. ESSP participates in the UNFCCC side events presenting emerging 
scientific findings and outcomes to the annual SBSTA meetings and COP-16. 
 
Scientific Committee on Oceanic Research, SCOR (Urban) 


SCOR is not realigning any of its activities towards the new ICSU sustainability initiative, but has many 
activities that do contribute to sustainability science. SCOR has a long history of interaction with IGBP, 
co-sponsoring core projects (JGOFS, GLOBEC, IMBER, SOLAS), fast track initiatives (funding 
developing country scientists’ travel), SCOR working groups (e.g. core projects and IGBP co-sponsor 
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SCOR working groups). SCOR generally encourages and supports bottom-up initiatives rather than 
strategically creating them top-down. Other SCOR activities: sound in the ocean (which is increasing 
by 3 dB per decade), data management and access, capacity building, symposia the ocean in a high-
CO2 world (with IGBP and IOC).  


Discussion 
• SCOR’s budget is about half of IGBP’s. SCOR is funded by national contributions and raises 


grant funding e.g. from NSF for the core projects (SOLAS and IMBER). 


6 Observations  


6.1 Future directions in NASA (Kaye) 
NASA is the largest contributor to the US global change research programme. NASA does research, 
modeling, applied science and education/outreach as well as operating satellites. Many of the 
satellites are operated in collaboration with international partners. NASA missions are aimed at 
understanding climatology, advancing process knowledge and understanding changes and trends. 
Data and products are made broadly available. The applied sciences programme includes health, 
water resources, disasters and ecosystems. Upcoming missions include a new AQUARIUS satellite 
with Argentina (June 2011) and a significant number of new satellites over the next decade.  


Discussion 
• Close partnerships with other agencies particularly to help accelerate the availability of data.  
• NASA does not generally need to charge for data. Other countries sometimes need to do so to 


recover costs of co-funding missions, however, NASA encourages free data access. 
• How effective is GEO in service to society? Some data products becoming available for free 


may be due to GEO. 


6.2 Observations Task Force (Schimel) 
At the SC-IGBP in 2010 an observation task force was initiated to develop an integrated observation 
strategy for IGBP. Challenges include lack of coordination between ground- and space-based 
observations, a need for integrated observations, particularly between natural and human sciences 
and a policy for free and open exchange of scientific data. The task force has developed a draft 
integrated observing strategy white paper which has been sent to about 45 natural and social 
scientists for feedback. It is a challenge to fund costly observing systems in remote places. IGBP 
should take a list of proposed actions to the Belmont Forum of funding agencies. We do not have 
observations at a resolution sufficient to capture the details required for models of decadal prediction. 
A workshop is planned for September 2011 in the UK to develop the final version of this white paper.  


Discussion 
• This group has identified a gap in our thinking in co-location of complex observations. IGBP 


has the vision to articulate this and address this deficiency. 
• WCRP’s working group on observations and analysis could collaborate with IGBP on this 


topic.  
• Encourage collaboration with coastal communities, especially through the LOICZ Yantai open 


science conference in September. There are great observation needs in coastal zones.  
• DIVERSITAS, through its leadership in GEO BON, is willing to collaborate with IGBP on this 


project. 


7 IPCC (Field, Dahe) 
IPCC is a primary consumer of IGBP research, especially WG II (impacts, adaptation and 
vulnerability). IGBP is configured to provide basic science to answer the questions posed by 
stakeholders and policymakers. These answers are not just focusing on climate alone, but taking 
account of the other processes and the human system. We need to do a tremendous amount of work 
in communication and education, especially in the wake of Climategate. July 2013 is the cut-off date 
for WG II papers accepted for publication. Field noted that WCRP is the operational arm of IPCC, with 
strong UN connections, feeding climate results directly into WGI. The other programmes do not have 
such a strong link. 


Discussion 
• There is recognition that IPCC needs to consider some reports that are not published in the 


peer-reviewed literature, as necessary and appropriate.  
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• People can alert members of the author team to any papers that they do not to be missed.   


8 Planet Under Pressure Conference 2012 (Bradley) 
The conference has been developed by an integrated scientific organizing committee from across the 
four global change programmes, ESSP, ICSU and beyond. The goal is to provide an update on the 
state of the planet (environment and socio-economics) and explore options, barriers and opportunities 
for policy. It will provide leadership towards Rio+20. It is intended to build trans-disciplinary research 
communities, attracting participants from across multiple sectors beyond the science community. 2500 
participants are expected, including a target of 40 % participation from the developing world 
(fundraising, grants, mentoring). Nobel-laureate Elinor Ostrom is chief scientific advisor and the 
scientific organizing committee is led by Mark Stafford Smith (CSIRO Australia) and Lidia Brito 
(UNESCO Science Policy). Ambitions for the conference are high, including engaging high-level 
policymakers (heads of state and Ban Ki-moon). There was strong interest in parallel sessions (340 
proposals for between 50 and 75 sessions) with convenors from 75 countries. A board of patrons of 
influential business leaders is being engaged to help build bridges to these communities. 
 
Gaffney introduced the ambitious communications objectives. A communications advisory group has 
been established to help get the messages from the conference to a wider audience. Editorials have 
been published in Nature and the BBC online. The conference will communicate the urgency and 
gravity of the effect of humans on the global environment to the Rio Earth Summit. A series of white 
papers are being developed in 2011 in collaboration with ICSU for Rio, culminating in a policy brief on 
the interconnected issues between sectors (food, water, ecosystem services, etc.). IGBP is in 
discussions with Google to help reach broad society.  
 
Ingram introduced the funding needed for the conference: 4.6 million USD. The breakdown: the core 
budget (30%), preparatory activities (3%), developing world participation (57%), promotion, policy links 
and outreach (8%) and administration (2%). The developing world participation is critical to the 
success of this global meeting. Development agencies, foundations, business and the regional global 
change programmes are all being approached. Fundraising is ongoing for the core budget and the 
communications and outreach.  


Discussion 
• Can the communications and outreach be broadened to include more developing world and 


other language outlets, e.g. Al Jazeera. Nadia Al Awady (Egyptian journalist) is a proactive 
member of the organising committee. International association of science museums could be 
involved.  


• The science community is showing a strong interest in the conference. There are concerns 
that the scientists may attend only for the first day (state of the planet). By structuring the 
meeting in a more integrated way, we may give them stronger reasons to stay longer.  


• Poster sessions may be a missed opportunity – why limit to two evenings only.  
• Policy briefs should be translated into at least the five UN languages. ICSU supports that idea. 


ICSU regional offices should be approached for funding, and perhaps to translate policy briefs. 
• The target of 1000 developing country scientists is very ambitious. The parallel sessions 


should have a good number of co-convenors from developing countries. Some of the funding 
may be found from within developing countries (e.g. Brazil and China) upon acceptance of an 
abstract.  


• A big challenge is for communications messages to reach beyond the converted and engage 
the sceptics. 


9 Regional Networks and National Committees (Lourenço, Ingram) 
Lourenço introduced the European Alliance of Global Change Committees of the four global change 
programmes, formed in 2008. Many of the committees are global change committees (rather than 
IGBP-only). The aims is to focus on regional issues, promote common research needs, improve a 
dialogue with stakeholders and decision makers, foster participation of young scientists, and offer 
expert opinions on impacts, adaptation and mitigation. Ingram announced the next meeting of all 
national committees immediately after the Planet Under Pressure conference (30 March 2012) hosted 
by the European Alliance. A major issue for discussion will be the role of national committees in the 
new ICSU initiative.   
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Discussion 
• The Swiss National committee is a model for national committees. ICSU initiative aims to 


connect science better with policy. This takes funding. Swiss is well-funded at 800 k USD per 
year and has excellent collaboration with the Swiss government, translating the global 
messages for local policymakers. This national approach to connecting with policy could be 
replicated in the developing world too. 


• National committees are very varied in resource and participation. Some have not changed 
their membership for many years. Some are well connected with national academies, others 
are not. Some help lever funding to the programmes, others do not.  


• See also discussion in Section 2.9. 


10 SC Membership  
Seitzinger introduced the geographical, gender and expertise balances of SC members. Solomina 
(Russia), Nobre (Brazil) and Jacoby (US) are rotating off the SC at the end of 2011. Nominations need 
to be received by the secretariat by 15 May. ICSU initially decided they would approve new SC 
members for a 2-year term, but subsequent to the SC meeting informed IGBP that new terms would 
be 3-years as usual.  


Discussion 
• It may be hard to attract new SC members in light of the transition up ahead.  
• Gaps are Russia, South America, Africa, India (important for melting glaciers), Mexico, Central 


America, Middle East, Southeast Asia. 
• Nominations: Carina Lange, a palaeoscientist (Chile) former IMBER SSC member. Laura 


Gallardo (Chile), past active IGAC SSC member. 
• Subject gaps: demography, health, economics of ecosystem services, engineering.  


 


ACTION 6: Secretariat to invite nominations from the network for new SC members (terms 2012-
2014) to fill the gaps defined by the SC. 


11 Next SC meeting  
In light of the location of previous SC meetings, there were discussions on when and where to hold the 
27th SC Meeting (2012). Hosts are asked to offer funding to support the meeting.  


Discussion 
• There was a request to hold the SC meeting back-to-back with the March 2012 conference in 


London. Some felt that the SC after a major meeting is not successful as people are too tired. 
There was enthusiasm to hold a shared day with the DIVERSITAS SC meeting (London, 
immediately before the conference).  


• Consider whether the ICSU process should influence the time to hold the SC meeting in 2012. 
• Bangkok is a central place to hold a meeting and it is cheap.  
• One month before or after the conference would be ideal. 


ACTION 7: Secretariat to come up with a proposal of when and where to hold the SC meeting in 
2012. 


12 Closure 
Syvitski gave his reflections on the meeting. He offered his support for the secretariat through the time 
of transition and reorganisation. The SC members and IPO Executive Officers may need to respond 
quickly to requests. The IGBP business model needs revising to ensure that project offices are better 
resourced. Syvitski is committed to help raising funds for the IPOs – which may mean projects 
providing evidence of achievements.  It is troubling that the programmes have only one place on the 
transition team. IGBP needs to be proactive rather than reactive in this time of transition. 
 
Nobre noted that the human capital of the IGBP network is the most important aspect for the success 
of the programme, and he believes that ICSU is beginning to realise this. Nobre will continue his 
mandate until the end of 2011 and will be available to help IGBP in the future.  
 
On behalf of the SC, Nobre thanked those rotating off the SC for many years of service: Olga 
Solomina (vice chair), Jake Jacoby, Dan Yakir, David Schimel (AIMES co-chair), Anette Reenberg 







26th SC-IGBP Minutes 2011 


20 


(GLP chair), Alice Newton (LOICZ chair) and Doug Wallace (SOLAS chair). Absent SC members who 
are rotating off were thanked: Bette Otto-Bleisner (PAGES co-chair). Sarah Doherty was also thanked, 
in her absence, for many years of service as IGAC Exec Officer. The local hosts, NASA, led by Jack 
Kaye, were also thanked for their excellent financial and logistic support for the meeting as was Sri 
Sahlin (IGBP) for excellent logistic support. Nobre was thanked for his visionary leadership of the SC 
over the last 6 years.  
 
Nobre thanked all participants for their contributions and closed the 26th meeting of the SC-IGBP. 
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1. OPENING   
1.1 Welcome and logistics 
Various Officers chaired aspects of the meeting in the absence of Carlos Nobre, who was unable to 
attend most of the meeting due to last-minute commitments related to his new job with the Brazilian 
government. Olga Solomina opened the meeting by thanking the hosts and welcoming all, including 
the new Officers Jan Willem Erisman (treasurer) and James Syvitski (incoming chair). Patricia Pinho 
provided logistical information and apologised on behalf of Nobre. An overall objective of the meeting 
was to continue to chart the way forward for IGBP in accordance with our vision and the unfolding 
ICSU and Belmont initiatives.  
 
1.2 Approval of agenda and timetable 
The agenda and timetable were accepted.  
 
1.3 Review of the minutes and action items from the 23rd Officersʼ meeting (2010) and the 26th 
SC meeting (2010) 
Sybil Seitzinger gave an update on the status of action items. 
Officersʼ Meeting 2010 
Action item 3: Pinho provided an update about the collaboration between IGBP and IAI, stressing that 
the communication wasnʼt smooth, but they are trying to improve it via meetings, support for the Planet 
Under Pressure (PUP) conference, engagement of national committees, etc.  
Action item 20: Pauline Dube raised the concern that having the national committees day at the end of 
the PUP conference might imply that the committees have their discussions independently of our 
projects, etc. This might preclude interaction.  
Action item 23: Owen Gaffney has been unsuccessful in contacting John Holdren. 
 
SC 2011 
Action item 1: To be considered as ongoing. Seitzinger to continue to be in touch with the GEC 
representatives on the ICSU Transition Team to alert the Belmont Forum for the need for committed 
and coordinated national contributions to support the programmesʼ secretariats.   
 


1.4 Secretariat and regional office reports 
Seitzinger provided an update on the Secretariat activities during the past year.  
 
Discussion 
Several officers expressed the need for more information about IGBP-partner interactions (including 
with the ICSU Transition Team) and for prioritisation of the interactions. It was felt that making key 
decisions was difficult in the absence of frequent and clear updates about partner interactions. 
Seitzinger mentioned that this happens to an extent during the regular Officersʼ telecons and that the 
Secretariat encourages the Officers to represent IGBP at various meetings.  
 


ACTION 1. Secretariat to provide the Officers with documentation and updates about IGBP 
interaction with the various partners (e.g. IPCC, UNESCO, etc), its relation with these, 
the IGBP contact person for these partners, etc.  


ACTION 2. Secretariat to provide Officers with regular updates about ICSU Transition Team and 
IGBP interactions to the IGBP ad-hoc committee and core projects. The ad-hoc 
committee should be reactivated to provide input to the Transition Team and its 
subgroups.  


 
Patricia provided an overview of the Regional Office activities and future plans. The office works 
closely with the Chair. Its mission encompasses the engagement of South American scientists in IGBP 
and ESSP. Activities during the past year include translation of the Ocean Acidification Summary for 
Policymakers into Portuguese, mailing of the IGBP magazine to 2500 individuals in the developing 
world and participating in the developing world activities for the PUP conference. She suggested that 
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the magazine should be mailed to libraries and not to individuals. A Regional Office strategy draft 
document was provided to the Secretariat before the meeting for feedback.  
 
Discussion 
The Officers expressed the need for the Secretariat to guide the Regional Office regarding its 
priorities, particularly now that Nobreʼs term is coming to an end, and for ensuring that the office 
supports the programmeʼs priorities. The office has already been working independently of Nobre for 
the past couple of years although he continues to help with funds. The need for the office to increase 
its communication with national committees in South and Central America was acknowledged. 
Regarding the recent move of the Global Land Project (GLP) project office to Brazil, it will be under the 
same institution as the regional office and this would facilitate more direct collaboration. There is a 
need for a formal process by which the Officers discuss the regional officeʼs future.  
 


Decision 


1. The Secretariat should guide further development of the Regional Office strategy, which 
should then be reviewed by the Officers. 


 


ACTION 3. Sybil Seitzinger to ask Mercedes Bustamante if she could work with IGBP on the 
Regional Office strategy. 


 


2. STRATEGIC ISSUES  
2.1 Review of recent developments  
Seitzinger provided more information about the “Alliance” (which includes ICSU and the Belmont 
Forum members) and mentioned how the impetus was on science targeting end users. Members of 
the alliance are not necessarily in sync yet, especially ICSU and funders, but this is probably part of 
the process. At the ICSU General Assembly (GA) the global-change programmes tried to introduce an 
amendment to require an implementation plan before the governance structure of the new initiative is 
established. This garnered almost 50% votes but ultimately failed. She also discussed the latest 
information about the Belmont process, including recent communication from Maria Uhle, which 
mentioned that the global-change programmes may bring a total of 4 representatives to the Belmont 
workshops at the beginning of November on coastal vulnerability and freshwater security. The Officers 
suggested that Seitzinger should attend on IGBPʼs behalf. Arthur Chen spoke briefly about the new 
ICSU president, Professor Yuan-Tseh Lee, and mentioned that he is very keen on global-change 
research.  
 
Discussion 
There was some concern that in light of the GA resolution, IGBP might be closed in a resolution at the 
next GA (2014), as was the case with SCOPE in 2008.  Seitzingerʼs understanding was that the new 
Alliance would invite projects/programmes to join it, but others expressed some concern that the 
programmes might not remain. Gaffney felt that the clear narrative coming out of the GA was that 
ICSU was creating something visionary – the global-change programmes came off as obstructionists. 
He emphasised the need to change that narrative.  
 
2.2 IGBPʼS response to the ongoing developments  
Erisman led the discussion on a strategy that would ensure that the IGBP community remained central 
to the new initiative without being defensive. The Belmont Forum or ICSU Transition Team does not 
have the organisation in place to implement a project-based approach to answer specific questions, 
and the IGBP community could help. Some of the participants emphasised the need for hard science 
to back up the solutions-based approach and for the need to maintain existing communities.  
The Officers discussed four potential scenarios, and some pros and cons of each: 1) Business as 
usual; 2) Closer integration of existing global-change programmes; 3) Merger of existing global-change 
programmes into a unified overarching programme that implements funding-agency-defined priorities; 
and 4) Merger of existing global-change programme into a new overarching programme that combines 
bottom-up and top-down priority setting.  
Discussion about the scenarios/models focused on questions such as: a) How can we ensure that 
networking and capacity building efforts are not sidelined and that the developing countries are 
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engaged actively? b) To what extent can we rely on the funders? c) What are the pros and cons of 
centralisation? 
 


Scenario 4 as discussed by the Officers 
 


 
 
Nobre did not favour a business-as-usual approach. He also did not think being a service point for 
funding agencies was a good idea. He felt we should have the flexibility to put together quickly a group 
of experts to address priority questions (e.g. FTI model). This experience should be brought to bear on 
the new structure. The focus of the new initiative is Earth system science for sustainability, which is 
narrower than international science for sustainability. The former is within IGBPʼs current remit but the 
latter requires various other types of expertise. Nobre mentioned that WCRP and Provia are both UN-
sponsored programmes that wonʼt be folded into the new ICSU initiative. With this reality in mind he 
wondered how scenario 4 would function, although conceptually he felt ICSU was expecting more or 
less scenario 4.  
Broadgate and Gaffney raised the issue of the future of the secretariat and suggested that it should 
form the core of the new initiative. Seitzinger mentioned that she was in touch with the head of the 
Royal Swedish Academy of Sciences regarding this. Erisman worried that the secretariat staff (an 
IGBP strength) would leave due to the uncertainty but hoped that they would have faith.  
 
2.3 Core project status and way forward  
Global Land Project (GLP) and Land Ocean Interactions in the Coastal Zone (LOICZ):  
Morais summed up the GLP comments that the new initiative should not damage existing networks 
and research cooperation. Work done by secretariat and IPOs in maintaining the work and networks 
should be considered. Syvitski provided some additional updates on LOICZ and its host institution, 
particularly the context for the eventual search for a new host institution at the end of 2012.  
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Past Global Changes (PAGES) and Integrated Land Ecosystem – Atmosphere Process Study 
(iLEAPS):  
Bondre described the responses of the projects to the transition. PAGES had put in considerable 
thought and discussed several responses at their SSC meeting. iLEAPS is in the process of 
developing a strategy for a future project (informally referred to as iLEAPS+) that would carry forth the 
type of science they are doing now but more responsive to the recent developments. 
Integrated Marine Biogeochemistry and Ecosystem Research (IMBER) and Surface Ocean-Lower 
Atmosphere Study (SOLAS):  
Broadgate informed that IMBER was struggling for funding and was finding it difficult to cover its SSC 
meeting expenses from the IGBP block grant. There was much instability due to uncertainty 
surrounding the transition to the new Earth System Sustainability Initiative. The project is thus asking 
for an increase in the block grant, which has not been increased in a decade. It has made an 
application to Norway for IPO hosting and would like IGBP to develop guidelines to avoid competing 
applications in the future. It is asking for an extension to its lifetime. It continues the value of IGBPʼs 
sponsorship in addition to that of SCOR.  
SOLAS has a new chair (Eric Saltzman) as Doug Wallace has moved to Canada. The project is 
focusing on mid-term strategy and has not responded to the ICSU process.  
International Global Atmospheric Chemistry (IGAC) and Analysis, Integration and Modelling of the 
Earth System (AIMES): 
Seitzinger informed the Officers about IGACʼs new Executive Officer (Megan Melamed). The project is 
working on a move of the IPO to Colorado, which seems likely to work. It is looking to new areas such 
as air pollution and human health, and also summer schools modelled in some ways on SOLAS 
schools. It is thinking about how it would position itself to deal with the new initiative.  
AIMES is in flux due to Kathy Hibbardʼs move to another institution. The project is now in the process 
of writing a proposal to NSF for renewed funding and a possible move to Arizona. Syvitski will attend 
the SSC meeting in Boulder. 
Joint Projects (ESSP): 
Seitzinger informed that Rik Leemans has called an ESSP SC meeting in December coinciding with 
the AGU Fall meeting to discuss the partnershipʼs future. Depending on the direction ESSP takes, the 
joint projects could come under the wings of the existing programmes, which could pose some 
challenges to the already stretched secretariats.  
 
Discussion 
It was felt that in light of the fluid situation regarding the transition to the new initiative, the IGBP SC 
and some Transition Team members should be brought together to provide more guidance to the core 
projects so that they have an opportunity to influence the process. It was emphasised that the science 
core projects do is important, but they need to think about how their science fits into the new vision for 
sustainability science. Some concerns were raised about where funding for existing programmes 
would come from. Seitzinger mentioned that Maria Uhle has indicated that June-July 2012 will be an 
appropriate time for IGBP to submit a renewal proposal for funding and align with the new priorities, 
and be concrete about what value added by the programme is. Although the programme realises that 
block grants have not increased in a while, neither has its income. IGBP needs to evaluate the 
strengths and weaknesses of its existing projects and also encourage them to engage in synthesis, 
which is a component discussed in the science plans of every project. There is also a need to work 
with the projects to find a way to define start and end dates.  
 
Decision 


2. The Officers decided to maintain the block grants at the current level. 
 


ACTION 4. Secretariat to update the IPO manual regarding the submission of funding proposals 


ACTION 5. James Syvitski to initiate a dialogue about the strategy for defining the end dates of 
core projects 


 
 
 







24th IGBP Officers’ Minutes 2011  


Officers’ Minutes 2011       Page 7 of 12 


2.4 National committees 
Bondre and Gaffney gave a brief update. They mentioned that the response from national committees 
to correspondence was quite poor, and only a few responded to calls for annual updates.  
 
Discussion 
Prioritising national committees has been difficult despite an ambitious communications strategy 
because of resource constraints. Chen mentioned a survey of national committees he did a while ago 
and suggested we might do that again. He was concerned that they arenʼt acting as the sort of 
advisory panel that our constitution expected them to be. Broadgate mentioned that ProClim 
(Switzerland) is a good model to highlight and emulate. Some concerns were raised as to why the 
PUP national committees day is being held after the conference: this would further reinforce their 
separation from core IGBP work. There is a need for the Officers to be present during this day. Bondre 
mentioned that the connection between core projects and national committees is not as effective as 
needed– there should have been far more interaction. It was pointed out that this does not always 
work due to the perception that national committees are poorly functional.  
 
Decision 


3. The Officers should attend the national committeesʼ day on 30 March to connect with the 
national committees.  


 


3. SECOND SYNTHESIS AND FAST-TRACK INITIATIVES  
Broadgate provided an update on the three ongoing fast-track initiatives (FTI). Erisman added his 
thoughts about the Nitrogen Visualisation Tool FTI. He mentioned some difficulties in regionalising the 
tool. 


Seitzinger gave a brief background on the IGBP second synthesis, with Bondre, Erisman and Dube 
providing additional updates. Dube discussed some difficulties in pulling the IGBP community proper in 
the topic on Least Developed Countries (LDCs) that she is leading; however, there is good LDC buy 
in. There was a good response to the PUP session with over 80 abstracts. Erisman mentioned the 
nitrogen and climate synthesis report written by a large number of scientists and expressed the need 
to brand it as an IGBP product (for example, an formal IGBP synthesis report). Around 25 people will 
participate in the joint workshop with IPCC at the end of October.  
 
Discussion 
Interaction between the megacities FTI and synthesis had been limited despite attempts to strengthen 
it, in part because of the different backgrounds of the leaders and in part because the FTI had a much 
narrower scope than the synthesis.  
Albert Bleeker (leader of nitrogen FTI) has asked for an extension of time (half year) to spend the 
amount allotted to this FTI and also 7,000 € extra for a workshop. There was some discussion about 
whether this amount was justified and what it would be used for, given that FTI funds should be used 
to bring together international participants at a workshop. Erisman informed that it would be to hire a 
consultant to provide technical advice on making the product more presentable.  
Syvitski presented a proposal regarding the International Year of Deltas, to be launched in 2013 and to 
include social and natural science aspects. There is considerable interest in Europe about this as well 
as in the US. He requested IGBP to endorse this, perhaps as an FTI. Other possibilities for new FTIs 
were also discussed, including doing an activity engaging young scientists.  
There was discussion about using the Anthropocene as a topic that binds together all the second 
synthesis topics (and beyond), thereby influencing the agenda of Rio+20 and beyond. There was 
general agreement on the need for such a synthesis resulting in specific products.  
 


Decision 


4. The Officers thanked the FTIs on megacities in the coastal zone and upper-ocean nutrient 
limitation for their good work. They agreed to a no-cost extension to the nitrogen tool FTI. 


5. There needs to be a synthesis of syntheses, which could be built around the umbrella 
concept of Anthropocene. 
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ACTION 6. Secretariat to request that FTI-related papers acknowledge IGBP and that the 


Secretariat be informed about any publications. 


ACTION 7. Secretariat to draft a letter for James Syvitski on IGBP endorsement for the year of 
deltas. Secretariat to promote the year of deltas on its website and the PUP 
conference, and alert the Belmont Forum to this. 


ACTION 8. James Syvitski to take the lead in exploring an IGBP initiative on the Anthropocene, 
which should be promoted via the Global Change magazine.  


ACTION 9. Secretariat (led by Ninad Bondre and Sybil Seitzinger) to come up with a plan for how 
to achieve a synthesis of syntheses. 


 


4. WORKSHOPS, CONFERENCES AND STRATEGIC 
COLLABORATION  


4.1. Planetary Stewardship workshop 
Seitzinger gave a brief update on this IGBP-sponsored workshop held in June 2011 at the Royal 
Swedish Academy of Sciences in Stockholm. The workshop featured participants from around the 
world from diverse backgrounds. The Secretariat is currently leading the development of a paper 
emerging from this workshop.  
      
4.2 Planet Under Pressure conference, March 2012      
  
Mark Stafford Smith. Co-Chair of the Scientific Organising Committee of the conference, provided an 
update. He said that the conference should not be considered to end on 29 March but should lead to 
new activities, new ways of doing things. The response has been overwhelming and has exceeded the 
expectations – around 3,000 people are expected to attend. There is opportunity for the conference to 
inform the ICSU transition process. Gaffney informed about the events that national academies and 
national science and technology centres would hold either in conjunction with the conference or in 
advance.  
 
Discussion 
There was some concern about opportunities for close interaction given the high number of 
participants expected. This was being borne in mind and there would also be multiple 
opportunities/events for interactions with funders, policymakers, etc. For example, badges could be 
colour coded based on interests. The need was also expressed to increase the youth/education 
component, perhaps via interaction with science and technology centres, separate informal events 
with music, the proposed Anthropocene.com website, etc. Some school children from the UK would be 
present on the first day, and there is an effort to broaden this effort. Such efforts would need to be 
balanced against the reality that the secretariat, conference chairs and local organising committee are 
already stretched. Some concern was also expressed about the possibility of opportunistic entities 
misusing the conference to get their messages across. Erisman wondered about National 
Geographicʼs involvement and suggested that we take note of the UN corporate responsibility 
programme and use it to attract industry. Syvitski mentioned that South Korea had gone a long way in 
science-industry collaboration. Dube pointed out that most of IGBP sessions are on the first day: does 
this imply that our contributions to solutions are limited?  
  
4.6 IGBP collaboration with IPCC and other international assessments 
Seitzinger gave a brief update, drawing attention to the context for this collaboration (ICSU review of 
IGBP).  
Discussion 
Seitzinger raised the question of strengthening the strategic alliance between IGBP and IPCC, 
something brought up by a number of people. WCRP, for example, has a close alignment with the 
working group 1. Bondre mentioned the PAGES review by US NSF and the need to not focus 
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exclusively on IPCC. There was consensus that IGBP needs to publicise its role in IPCC better and 
continue to focus some of its science on the gaps in AR5.  


5. OBSERVATIONS  
Erisman mentioned that IGBP is explicitly noted in the GEOSS work plan that resulted from the 
February 2011 workshop that IGBP co-organised (The GEOSS-IPCC workshop).  
Discussion to be continued at future Officersʼ telecons 
Papers 
IGBP Task Force on Observations Workshop Agenda (Sept 2011) 
GEOSS support for IPCC assessments: Workshop on the data needs of the climate impacts, 
adaptation and vulnerability research community, 1-4 February 2011-12-01 
Building a global biodiversity observation system: GEOBON 


6. OTHER PARTNER INTERACTIONS  
To be discussed at future Officersʼ telecons 
Papers 
Programme on Ecosystem Change and Society (PECS) from ICSU GA annotated agenda 
World Data System workshop information 
Report of the 1st ICSU/WDS Conference – Global Data for Global Science 
Interaction with the Global Framework for Climate Services (GFCS) initiative 


7. COMMUNICATIONS  
Gaffney provided an update on the key activities and developments from the past year. He felt it would 
be great to get a consultant to put together a proposal to Google to work on visualisations for the 
Anthropocene. 
 
Discussion 
Syvitski suggested that the core project datasets would be helpful in developing the Anthropocene 
visualisations and we should engage them. There was a concern that the regular communications 
activities of IGBP are being affected by the focus on the conference. The Officers felt that the focus on 
the conference should not come at the expense of other day-to-day activities that are more IGBP 
specific. This is especially because the transition to the new initiative will require considerable 
communications efforts.  
 


Decision 


6. The focus on the Planet under Pressure conference should not hinder the day-to-day 
activities and communications efforts of the secretariat, which are critical during the 
transition to the new initiative.  


 


ACTION 10. Secretariat to liaise with the core projects in the process of developing visualisations 
on the Anthropocene. 
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8. SC MEMBERSHIPS  
8.1. Future SC members       
 
Discussion 
There was consensus that outspoken and active members with a strong scientific background were 
needed, including those from Asia and South America. The gender balance is still skewed and needs 
to be improved. Syvitski suggested that potential names could be found by scouting the sessions at 
PUP, especially those dealing with solutions. Other options discussed included someone from the 
reinsurance industry and someone linked to the new ICSU initiative. 
 


ACTION 11. Secretariat to send the IGBP community a request for nominating new SC members 
for 2013. 


 
8.2. IGBP Vice Chair      
The officers discussed various names for this post and arrived at a consensus decision. The first 
choice candidate will be approached with the offer, and other names will be considered if this 
individual declines. 


ACTION 12. Carlos Nobre to contact the first choice candidate for Vice Chair position. 
 


9. FUNDRAISING AND BUDGET  
Erisman provided an update on the budget. He mentioned that national contributions pose a challenge 
– several countries including the Netherlands are thinking of cutting their contributions.  
Discussion 
A successful NSF bid (448,350 USD) and the ICSU grant (30,000 €) for communications are covering 
most of the conference-related communications costs. However, funds are needed to bring the SC 
members to the conference. Seitzinger highlighted the fact that the IGBP carryover will keep going 
down because expenses are more than income.   
There was discussion about tapping into non-traditional sources of funding for IGBP, for example 
companies that want to demonstrate their green credentials, someone who works with Al Gore to 
propagate his messages, etc. Dube felt that dedicated funding was needed to ensure links to the 
grassroots networks such as the national committees. The possibility of hiring a professional 
fundraiser was discussed. Syvitski mentioned that he had asked Ray Bradley about his involvement in 
fundraising, to which he had received a positive response. 
 


7. The Officers approved the budget. 
 


ACTION 13. IGBP ad-hoc committee led by Jan Willem Erisman to be formed to look into 
fundraising strategies and opportunities to increase national contributions and those 
from other sources. Ray Bradley to be invited to join.  


 


10. FUTURE SC AND OFFICERSʼ MEETINGS  
10.1.  27th IGBP SC meeting in Norway, May 2012 
There was discussion about what the main theme should be and the links to the PUP, ICSU process, 
etc. Opportunities for the future and the role of core projects were also mentioned as important. The 
issue of a synthesis of syntheses was brought up.  
The objectives arrived to after consensus were: 1) Review PUP 2) Review ICSU transition 3) 
Completing a synthesis of syntheses by the time Syvitskiʼs term ends.  
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It was decided to invite the ICSU-appointed SC members, two representatives from the core projects, 
Johan Rockström (as representative of the ICSU Transition Team) and Belmont Forum 
representatives. Other invitees would be identified by Syvitski in consultation with Seitzinger. There 
was also discussion about the optimal number of participants from the core projects to maximise the 
strategic nature of the SC discussions.  
 
10.2. Future SC and Officersʼ meetings       
Possible venues for the 2013 SC meeting were discussed, including Switzerland, Sweden and Canada 
among others.  
 


Decision 


8. A maximum of two individuals from the core projects will be invited to the SC meeting in 
2012. These should include at least one co-chair. The executive officers, if present, should 
participate as advisors to their chairs. 


 


ACTION 14. Secretariat to follow up with Australia to see if they are interested in hosting the 
Officersʼ meeting and symposium. If they do not accept, the offer to be opened up to 
the broader network.  


ACTION 15. Secretariat to send out a call for hosting the SC meeting in 2013.  


ACTION 16. James Syvitski and Sybil Seitzinger to come up with a list of invitees for the SC 
meeting in 2012. 


 
 


Any other business 
 
The Officers felt that Seitzinger should attend the two upcoming Belmont Forum workshops. Syvitski 
suggested that the Officersʼ telecons should be agenda specific and brief. There was agreement about 
scheduling telecons for the next 6 months.  
 


ACTION 17. Secretariat to schedule Officersʼ telecons through April 2012.  
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APPENDIX 
 
Table of scenarios. Note that this is not a comprehensive analysis of the pros and cons of each 
scenario. 
 
Scenario 1 - BAU  
Pros Cons 
Scientists feel comfortable Lose funders 
Successful international think tank Become stale, no longer cutting edge 
Cheap (volunteers) Volunteers difficult to direct 
Capacity building and engagement of 
developing countries 


Not solution-oriented 


  
Scenario 2 – Integration of programmes  
Pros Cons 
Expand on cross-disciplinary collaboration of 
IGBP 


Not all programmes equally effective: 
compromises  


Maintain human capital of programmes and 
their projects 


Not all expertise needs are within the existing 
programmes, e.g. social science 


Co-designing of initiatives so decrease in 
fragmentation 


Not solution-oriented 


Avoids duplication 
Communications opportunity for promoting 
integration 


 


Opportunity for re-visioning projects  
Scenario 3 – Implementation of funding 
agency-defined priority areas 


 


Pros Cons 
Solution-oriented Lose network 
Funders like it 
Competition breeds higher quality 


Capacity building may be lost, although there 
could be requirements for developing 
country-involvement 


Priority research questions get answered Some (non-priority) research questions don't 
get answered 


  
 
Scenario 4:  
This combines elements of Scenarios 2 and 3. The characteristics include: 


• Co-designed by funders, scientific community and stakeholders 


• Stakeholders are at supra-national level 


• There are open calls for proposals under the themes inviting consortia bids 
• All proposals have to be beyond a single nation and including developing countries 


• The review process for selection of proposals needs to be open and transparent 


• Criteria for proposal selection to address the broader goals of the initiative (e.g. scientific 
quality and innovation, international legitimacy such as include developing countries, gender 
balances, etc.) 


 







