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Mission

To deliver scientifi c knowledge to help human societies develop in harmony 
with Earth’s environment.

Objective

To describe and understand the interactive physical, chemical and biological 
processes that regulate the total Earth System, the unique environment that it 
provides for life, the changes that are occurring in this system, and the manner 
in which they are infl uenced by human actions.
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Report from the Executive 
Director

IGBP offi cially launched its second 
decade of international research 
on global biogeochemistry at the 
2003 Scientifi c Committee meeting 
in Punta Arenas, Chile, complet-
ing the transition to a new phase of 
research. The programme is now 
operating entirely within its new 
structure, with the emphasis turning 
strongly towards within-IGBP inte-
gration to meet programme-wide 
goals. The highlights of the year 
were the publication of several IGBP 
synthesis volumes, and the remark-

able success of the 3rd IGBP Congress held in June in Banff, Canada. 
Additionally, IGBP continued to enhance and extend its already strong 
communication effort, to further develop the role of its National Com-
mittees, and to strengthen its linkages to the observation community.

The 3rd IGBP Congress was a worthy successor to the fi rst two con-
gresses, held respectively in Bad Münstereifel, Germany, 1996, and 
Shonan Village, Japan, 1999. All three congresses have been signifi cant 
in transforming IGBP from a collection of independent projects to a 
coherent programme of Earth System science. The Banff Congress was 
noteworthy for the large number of working group sessions that tack-
led questions across project boundaries, ranging from practical discus-

Will Steffen 
Executive Director
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sions on joint activities, to lively debates on the current most challenging 
Earth System science questions, such as explaining the Vostok ice-core 
data. The ease with which meetings, side meetings and plenary speakers 
crossed disciplines and projects, is evidence that IGBP continues to be a 
leader in promoting a holistic approach to Earth System science.

The Banff Congress was also important for boosting the effort to revi-
talise IGBP National Committees. Two days were dedicated to National 
Committee presentations and discussions, that provided much useful 
advice to the IGBP leadership, and informed National Committee rep-
resentatives of the status of the international IGBP effort. Throughout 
the Congress National Committee representatives participated freely 
in working group sessions and project steering committee meetings, 
thereby enhancing the interaction between the national and international 
aspects of IGBP.

Observations of the changing global environment are essential for IGBP 
research. During 2003 IGBP strengthened its collaboration with the 
observation community in several signifi cant ways. The programme led 
the development of a carbon cycle monitoring strategy – the Integrated 
Global Carbon Observing (IGCO) theme, under the auspices of the Inte-
grated Global Observing Strategy (IGOS) Partnership, and participated 
in the fi rst Earth Observation Summit, in July, in Washington DC, USA. 
IGBP’s longer-term efforts to improve linkages with the observation 
community are supported by a collaborative agreement with the Euro-
pean Space Agency (ESA), that provides resources for a staff position 
dedicated to the defi nition and production of data products of direct 
benefi t to IGBP research.

The Earth System Science Partnership – a collaboration between IGBP 
and three international global change research programmes, contin-
ued to fl ourish in 2003. The fourth joint project on global sustainability 
– Global Environmental Change and Human Health, developed rapidly 
in 2003. It is expected to complete its science plan and begin implemen-
tation in 2004.

The second Integrated Regional Study (on the Monsoon Asia region) 
was launched in 2003 under the leadership of START. In collabora-
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tion with SCOPE, a conceptual framework is being developed for the 
study, and a rapid assessment of the current state of understanding of 
regional and global change in Asia is being undertaken.

A summary of the year would not be complete without noting the 
successful culmination of the synthesis project, which marked the 
conclusion of the programme’s fi rst phase of work through the1990s. 
Following the inaugural publication of the START synthesis in 2002, 
IGAC, JGOFS and PAGES all published their synthesis volumes in 
2003. The BAHC synthesis will follow in early 2004. Additionally, the 
programme-wide synthesis – Global Change and the Earth System: A 
Planet Under Pressure, was completed in late 2003 and published by 
Springer-Verlag in January 2004.

Two of IGBP’s most successful projects, GCTE and JGOFS, fi nally said 
farewell at the end of 2003, having reached their sunset dates. Both 
concluded in exemplary fashion. JGOFS held a fi nal open science 
conference in May in Washington DC, USA, attended by more than 300 
scientists. The conference demonstrated JGOFs remarkable advances 
in understanding of the marine carbon cycle. GCTE held a symposium 
in December in Morelia, Mexico, as its fi nal event. The wealth of new 
insights generated by GCTE into the complex interactions of terrestrial 
ecosystems with global change provide a solid base on which to build 
the new Global Land Project.

In conclusion, 2003 was a year of celebrating the successes of the 
past, consolidating and completing the transition to the new phase 
of research, and forging ahead towards a new level of within-IGBP 
integration. The challenge for the coming phase of IGBP is to balance 
the continuing need for more focused, disciplinary-level understanding 
of compartments of the Earth System with the need to assemble these 
pieces into Earth System understanding. With a stable support base 
and a community of the best global change scientists around the world, 
the programme is in an excellent position to meet this challenge.

Will Steffen

Executive Director

IGBP Secretariat

Stockholm, Sweden

June 2004
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Highlights of 2003

3rd IGBP Congress

The 3rd IGBP Congress took place in Banff, Canada, from 19-24 June 
2003, with 265 participants. The Congress was open to all the members 
of Science Steering Committees of established IGBP Projects, as well as 
the members of the Transition Teams of developing projects. For the fi rst 
time, the Chairs of the 78 IGBP (or Global Change) National Committees 
were also invited to attend an IGBP Congress. The Congress was a vital 
opportunity to review the directions for the second phase of IGBP, to 
fi nalise the major scientifi c questions that will be tackled, and to discuss 
strategies for research implementation. Much of this work was achieved 
by 26 separate working groups, all of which documented workshop 
discussion and conclusions.

It was concluded at the Congress that while disciplinary research will 
remain important, improved research integration – particularly between 
the natural and social sciences – is required to answer pressing Earth 
System questions. Indeed, the Earth System should be viewed as a 
single system with interactions between its natural and social  
sub-systems. It was also recognised that Earth System modelling must 
progress beyond equilibrium models to cope with the non-linear 
dynamics that characterise Earth System behaviour, including both 
abrupt and irreversible changes.

The discussions of the IGBP National Committee representatives paved 
the way for a revitalisation of the role of National Committees within 
IGBP. Discussions focussed on institutional networking and intergov-
ernmental research support, integrated regional studies, IGBP outreach 
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and IGBP structural issues. These discussions have provided the man-
date for an increased role for National Committees in many aspects of 
how IGBP operates, including in the setting of research agendas.

The Congress strongly endorsed the new IGBP structure, and 
advanced the development of Integrated Regional Studies (IRS) and 
Fast-Track Initiatives (FTI). The IRSs will provide the conceptual 
framework for pulling regional information together into a coherent 
global view. FTIs will enable specifi c scientifi c questions to be rap-
idly addressed in a more integrated manner than within core projects 
working independently.

Scientifi cally, programmatically and logistically the 3rd IGBP Congress 
was an overwhelming success.

New IGBP Synthesis Books

In 2003, three new IGBP synthesis books were published by Springer-
Verlag in the IGBP Book Series, representing the culmination of a 
decade of research by the IGBP projects IGAC, JGOFS and PAGES:

• Atmospheric Chemistry in a Changing World: An Integration and Syn-
thesis of a Decade of Tropospheric Chemistry Research. Editors: Bras-
seur, Prinn and Pszenny. 300pp.

• Ocean Biogeochemistry: The Role of the Ocean Carbon Cycle in Global 
Change. Editor: Fasham. 297pp.

• Paleoclimate, Global Change and the Future. Editors: Alverson, Brad-
ley, Pedersen. 220pp.

These new books are a major achievement of the IGBP synthesis 
process, and testify to the breadth, depth and quality of IGBP science 
undertaken in the last ten years.

In addition, the major Earth System science synthesis – The Earth 
System: A Planet Under Pressure, was completed in 2003, and published 
by Springer-Verlag early in 2004. With 11 authors led by IGBP Execu-
tive Director, Will Steffen, and contributions from nearly 500 others 
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within and beyond IGBP, this 336 page book represents a comprehen-
sive collation of the past decade of global change research. This most 
recent book describes how interactions between environmental change 
and human societies have a long, complex history spanning many mil-
lennia, but have changed fundamentally in the last century. It consid-
ers the consequences of these changes with respect to the stability of 
the Earth System and the well-being of humankind, as well as explor-
ing future paths towards Earth System science in the support of global 
sustainability.
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Science Highlights from 2003

The In and Outs of Oceanic Carbon

The ocean is the Earth’s biggest active carbon reservoir, and its carbon 
store continues to grow particularly due to inputs from the far smaller 
atmospheric reservoir. Overall, the ocean is accumulating carbon and 
has absorbed 25-35% of the CO2 emitted from fossil fuel burning. 
However, exchanges between the atmosphere and the ocean occur in 
both directions in different places and at different times. Quantifying 
these time-varying regional CO2 exchanges is important since improv-
ing the understanding of the carbon cycle will improve evaluations 
of the amplitude of future climate change, and will help reduce the 
uncertainties in land-atmosphere CO2 exchanges, that are (or may be) 
constrained by international agreements such as the Kyoto protocol.

The southern hemisphere oceans are thought to absorb on average 
between 0.5 and 1.5 billion tonnes of carbon each year [1]. However, the 
seasonal and inter-annual variability of this exchange is poorly known. 
Recent research based on a combination of oceanographic measure-
ments of pCO2, atmospheric measurements of CO2 and regional inver-

Figure 1. Monthly CO2 ocean-atmosphere fl uxes for the year 2000 at 50°56  ̓S extrapo-
lated from pCO2 observations [2] and using the exchange coeffi cient formulation of 
Wanninkhof (1992) [4]. 
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sion of atmospheric transport has revealed a strong seasonal pattern 
in Southern Ocean exchanges, and indicates that the region is not a 
permanent CO2 source or sink (Figure 1) [2,3].

Furthermore, from regular sampling during 1998-2002, the inter-annual 
variability of the ocean-atmosphere CO2 fl uxes in the southern hemi-
sphere has been determined. The data suggest that the inter-annual 
signal of both temperature and CO2 could be associated with large-
scale climatic events such as the strong ENSO event of 1997-98 [5].

This work is a part of SOLAS.

References
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regional estimates of annual mean CO2 
sources and sinks. Nature, 415:626-630.
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carbon dioxide system in the Southern 
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Piercing the Haze of Aerosol Chemistry

Atmospheric aerosols scatter and absorb solar radiation, thus warm-
ing the atmosphere and cooling the Earth. They alter atmospheric 
chemistry and cause human health problems. While the magnitude 
and seasonal patterns of regional aerosol plumes and their radiation 
balance implications have been well quantifi ed from satellite obser-
vations, these data do not provide the chemical  and physical char-
acterisation necessary to fully understand the climate, atmospheric 
chemistry and health impacts. A decade of fi eld campaigns have 
characterised natural and anthropogenic aerosols, and allow compari-
son of aerosol properties between regions and sub-regions. The fi ve 
regions characterised are the sub-tropical northeast Atlantic [1], the US 
eastern seaboard [2,3], the Indian Ocean [4], the west Pacifi c Ocean [5], 
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Figure 2. Chemical composition of sub- and super-micron aerosols in various regional 
aerosol studies.

and the Southern Ocean south of Australia [6]. Some characteristics of 
aerosols in these regions are shown in Figures 2 and 3.

The data have revealed that sea salt dominates sub- and super-micron 
aerosol mass and light extinction in the remote marine atmosphere, 
when it was previously thought that sea salt was only a super-micron 
aerosol. Furthermore, it had been thought that sub-micron aerosols 
were dominated by sulphate, but new data show that sulphur makes 
an insignifi cant contribution to aerosol mass and light extinction, even 
in polluted regions.
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Absorbing-aerosols have now been shown to have complex effects on 
radiative forcing: aerosols that are highly light absorbing cause both 
atmospheric heating and surface cooling. Surface cooling may strongly 
affect the hydrologic cycle in ways that are not yet well understood. 
Conversely, heating of the atmospheric boundary layer may cause 
cloud evaporation allowing greater sunlight penetration and increased 
surface heating.

The north-eastern US plume has been found to be comparable in terms 
of aerosol mass, surface extinction, and optical depth to the Indian 
and Asian plumes, dispelling the myth that developing nations are 
the source of the largest plumes. Furthermore, and contrary to expec-

Figure 3. Box plots of aerosol optical properties. Boxes show 25th, 50th and 75th percen-
tiles; bar ends indicate 5th and 95th percentiles.
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The What, Where and Why of Vegetation at the Last 
Glacial Maximum

21,000 years ago ice sheets covered large expanses of North America, 
Scandinavia and the northern fringes of Europe, and sea levels were 
consequently lower. The oceans were colder, sea-ice was more extensive, 
greenhouse gas concentrations were lower, and atmospheric dust levels 
were high. This was the last glacial maximum (LGM). But how different 
was the vegetation mosaic and why?

Vegetation mapping based on pollen and plant-macrofossil data, 
compiled by the IGBP-sponsored Palaeovegetation Mapping Project 
(BIOME 6000) reveals many differences between the LGM and the 
present (Figure 4). In particular, boreal and temperate forests were 
reduced in extent, with grasslands and dry shrublands taking their 
place across most of mid-latitude Eurasia. In a recent study [1], the 

tations, Asian dust has been found to be relatively non-absorbing. 
Although the data indicated soot from industrial and urban regions 
associated with the dust, this did not have the large effect on the single 
scatter albedo that was expected.

This work is a part of IGAC.
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Figure 4. Reconstruction of LGM vegetation patterns from palaeo-data as analysed by 
the IGBP-sponsored BIOME 6000 project [2-15].

outputs from several climate models were used as inputs to equilibrium 
vegetation model simulations to enable comparisons between simu-
lated and reconstructed vegetation patterns. Two types of vegetation 
response were explored in these simulations: fi rstly, the response purely 
to the climate of the LGM, and secondly, the response to both the LGM 
climate and the lowered CO2 concentrations. CO2 levels affect vari-
ous aspects of plant physiology that can lead to distributional changes 
along both latitudinal and altitudinal gradients. The simulations allowed 
the relative importance of climate change and CO2 concentration change 
on vegetation patterns to be estimated.

Results indicate that the additional overall vegetation distribution 
response to CO2 concentration varied between nearly one fi fth of the 
climate-only response (in the northern extra-tropics) and nearly half of 
the climate-only response (in the tropics). The greater relative response 
to CO2 levels in the tropics is partly because of the lesser climate change, 
and partly because of the greater sensitivity of photosynthetic effi ciency 
to CO2 levels in the tropics. The physiological response to CO2 was 
particularly important for tropical forests, where areal reductions of 44-
69% were simulated, compared to the simulated climate-only response 
of areal expansions of 3-35% – in part a consequence of increased land 
area with sea level lowering. In spite of variations between simulations, 
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the study clearly demonstrated that inclusion of the physiological CO2 
effects led to a systematically closer match with observations.

While these simulations have helped explore vegetation patterns at 
the LGM and their causation, there is much room for improvement. 
Comparisons between the simulations and the reconstructions from 
palaeo-data show broad agreement, but also discrepancies. The 
simulations overestimate the extent of temperate forest in the northern 
hemisphere – especially in Asia, and all simulations indicate forests in 
southern Europe in contrast to the grasslands and/or tundra that actu-
ally prevailed (Figure 5). Some discrepancies are known to stem from 
limitations in the climate modelling used in the study, which relied 
on atmospheric general circulation models, in some cases coupled 
with mixed-layer ocean models. This approach does not account for 
changes in ocean circulation that are known to have occurred. Further-
more, because the simulated vegetation changes (due to both climate 

Figure 5. Simulated 
and observed biomes 
in the mid-latitudes and 
tropics. a): simulation 
including CO2 effect; 
b): simulation without 
CO2 effect; c): simulated 
modern distribution;  
d): palaeo-data.

a

b

c

d
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and CO2) are suffi cient to induce 
signifi cant changes in climate due 
to albedo and conductance feed-
backs, improved palaeo-climate 
simulations can also be achieved 
by consideration of land-surface 
feedbacks due to changes in 
vegetation type, structure and 
physiology [16]. The value of 
incorporating both land-surface 

and ocean circulation feedbacks 
into palaeo-climate simulations is 
one issue that will be explored in 
the second phase of the Palaeo-cli-
mate Modelling Inter-comparison 
Project (PMIP) cosponsored by 
PAGES and CLIVAR.

This work contributes to GAIM and 
PAGES.
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National Committee Activities

IGBP is a non-governmental organisation in the “ICSU family”. It is one 
of several international, interdisciplinary scientifi c bodies supported by 
contributions from National Academies of Science. National Academies 
are invited by ICSU to form IGBP (or Global Change) National Com-
mittees, whose main function is to act as conduits between national sci-
entifi c communities and the global IGBP community. In particular these 
committees help national scientifi c communities become more aware 
of, and more active in IGBP science, and increase the involvement of 
nations’ scientists in the IGBP planning process. There are currently 78 
established IGBP or Global Change National Committees.

A highlight of 2003 was the National Committee sessions at the 3rd 
IGBP Congress, which developed many ideas for strengthening the 
role of National Committees. Sessions included plenary presentations, 
working groups (on Institutional Networking and Intergovernmental 
Research Support, Integrated Regional Studies, IGBP Outreach, IGBP 
Structural Issues), discussion panels (on Earth System Science and 
Integrated Regional Studies, Earth System Science and Capacity Build-
ing) and a poster session on national IGBP activities. The challenges of 
communication were a major topic item of discussion. The key working 
group fi ndings are summarised below.

The Institutional Networking and Intergovernmental Research Sup-
port working group recognised the need for a network of stably funded 
scientifi c institutions in key regions, and the need for long-term stable 
intergovernmental support to build local and regional capacity in 
Africa. It was agreed that requirements for participation in an institu-
tional network should be scientifi c quality, relevance to IGBP goals, 
formal engagement, personnel resources and international outreach. 
The working group recognised that the National Committees them-
selves constitute an institutional network that can engage key national 
institutions, collaborate with National Academies of Sciences and Inter-
Academy Panels, promote the development of new national institu-
tions relevant to IGBP goals, identify funding opportunities, convey the 
importance of IGBP to national funding and policy-making agencies 
and increase public awareness of IGBP science.
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 The Integrated Regional Studies working group used the Monsoon 
Asia template to discuss the scientifi c questions and implementa-
tion mechanisms for Integrated Regional Studies. It was agreed that 
the scientifi c agenda should focus on understanding socio-economic 
and natural processes that impact on critical sustainable development 
issues. National Committees can promote, introduce and liaise with 
Integrated Regional Studies, making them an active part of their scien-
tifi c programmes and activities.

The IGBP Outreach working group recommended the establishment of 
an electronic IGBP mailing list with regular updates, and the develop-
ment of National and Regional IGBP Newsletters. Both should focus 
both on the second phase of IGBP and on building the ESSP. It was also 
recommended that IGBP diversify funding sources and seek regional 
opportunities, design and distribute IGBP promotional packages, and 
clearly defi ne the benefi ts of IGBP involvement.

 The  working group on IGBP Structural Issues endorsed proposed 
changes to the IGBP Constitution, and suggested creation of a Com-
mittee of National Committee Chairs that would meet biannually. This 
would facilitate information exchange, regional meeting coordination, 
and implementation of an open and fair procedure for nominating 
committee members to IGBP-SC and SSCs. Presentations and reports 
from the National Committee sessions at the Congress can be found on 
the Congress pages of the IGBP website.

In line with the Congress recommendations IGBP has begun work-
ing to increase the relevance and infl uence of National Committees 
within IGBP. Initially this is happening via Global Change Newslet-
ter articles and National Committee web sites, and via invitations 
to National Committee representatives for relevant IGBP meetings. 
Important National Committee meetings in 2003 included the inau-
gural meeting of the new US National Committee at the US National 
Academy of Sciences in July, and a meeting of Spanish Ministry for 
Science offi cials and Spanish funding agencies hosted by the Spanish 
National Committee in Madrid in association with the annual IGBP 
Offi cers meeting in October.
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Performance for 2003

Publications
In 2003 IGBP projects produced 50 major synthesis or review publica-
tions (see listing on page 46). Amongst these are four synthesis vol-
umes in the IGBP Book Series (JGOFS, IGAC, PAGES and IGBP-wide) 
published by Springer-Verlag.

In the ongoing effort to disseminate IGBP science to a wider audience 
the IGBP Secretariat continues to produce the IGBP Science Series, 
the Global Change Newsletter, and seminar presentation material. 

The IGBP Scientifi c 
Committee meeting 
in January, in Punta 
Arenas, Chile, was 
opened by the Chilean 
President, Ricardo 
Lagos (left). IGBP 
Chair, Guy Bras-
seur, (centre) and 
former Vice Chair 
Paul Crutzen (right) 
together with other SC 
members produced 
a “Punta Arenas 
Statement” on Global 
Change.
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In 2003, the 5th booklet in the IGBP Science Series (GLOBEC – Marine 
Ecosystems and Global Change) was released, and the 4th booklet 
(Global Change and the Earth System: A Planet Under Pressure) was 
translated into Chinese by the Chinese Academy of Sciences. Four 
issues of the 32 page Global Change Newsletter were produced, and 
around 12,000 copies distributed.

The IGBP Secretariat is reducing costs and environmental impacts by 
producing and distributing electronic versions of publications. The 
Global Change Newsletter is distributed to some by email, and the 
Newsletter and other free IGBP publications are available for down-
load from the IGBP website.

Media Profi le
IGBP received considerable media attention during 2003 with approxi-
mately 70 items appearing in international print and electronic outlets. 
The IGBP Scientifi c Committee meeting in January, in Punta Arenas, 
Chile, was opened by the Chilean President, Ricardo Lagos, attracting 
substantial national media attention. A press conference was attended 
by 10 journalists and generated around 15 items in the national and 
local media. At President Lagos’ invitation IGBP issued a “Punta 
Arenas Statement” on global change, which the President shared later 
in the year with leaders of the G8 nations.

The launch in Stockholm of the IGBP Synthesis book Global Change and 
the Earth System: A Planet Under Pressure attracted the attention of over 
30 journalists, with 11 present at the book launch. Around 45 items 
appeared in Swedish and international media, including an article 
in the International Herald Tribune co-authored by European Com-
missioner for the Environment, Margot Wallström, and leading IGBP 
scientists. The article was cited by several media outlets including the 
BBC World Service and Reuters (the full article was also published in 
the IGBP Newsletter, No. 57). Media coverage for the year (including 
January 2004) is summarised in the charts below.
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Media Coverage by Region

Media Coverage by Topic
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IGBP in 2003

Completing the Transition

2003 marked the completion of the transition phase of IGBP. By 
December the programme was operating fully within the new struc-
ture, and the last project planning activities were close to completion. 
Building on the successes of the now-completed GCTE and of LUCC 
(that will complete its work in October 2005), the new Global Land 
Project held an open science conference in December 2003 to complete 
its planning phase and to begin building a strong community. Early 
in 2003 a similar conference was held to advance the new Integrated 
Marine Biogeochemistry and Ecosystem Research (IMBER) project 
towards implementation. In partnership with GLOBEC, IMBER will 
contribute signifi cantly to the ocean compartment of the new IGBP 
structure.

GAIM and PAGES evolved during 2003 towards their central integra-
tion and synthesis roles in IGBP. One of the most important devel-
opments of the past decade was the explosion of new 
understanding of the Earth System from palaeo-studies, 
and during 2003 PAGES undertook an extensive self-
analysis of how to better integrate palaeo-research 
with the more contemporary focus of other 
IGBP projects. GAIM is rapidly evolving from a 
primarily carbon-oriented project into a project 
that, in collaboration with IGBP’s ESSP partner 
programmes, will analyse and model the entire 
Earth System.
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The developments of 2003 have settled IGBP into its new structure and 
set the stage for more formal, systematic, programme-wide research 
integration. The challenges for the coming few years are to maintain 
and support the focused research of the projects, whilst building 
innovative approaches to integration that enable understanding of the 
complex dynamics of the Earth System.

IGBP Projects

Ocean

Joint Global Ocean Flux Study (JGOFS)
2003 was the last of over 15 years of highly successful JGOFS inter-
national research on ocean biogeochemistry. More than 330 scientists 
from 32 countries attended the fi nal conference: A Sea of Change: JGOFS 
Accomplishments and the Future of Ocean Biogeochemistry in May, in 
Washington DC, USA, at which the fi nal JGOFS synthesis book – Ocean 
Biogeochemistry – was launched. The International Project Offi ce col-
lected and published a DVD of datasets from JGOFS national pro-
grammes, and datasets continue to be collected to enable archiving of 
the “integrated JGOFS dataset” in the World Data Centre System. JGOFS 
synthesis activities continue with a book on continental margins (in 
collaboration with LOICZ) and a special issue of the journal Progress 
in Oceanography on the Indian Ocean (Arabian Sea) synthesis, both in 
preparation. The International Project Offi ce, hosted by the University of 
Bergen in Norway, closed in December 2003 after eight years of excellent 
work. IGBP extends its thanks to the IPO staff led by Roger Hanson, and 
to the Chairs and members of the SSC over the years for making JGOFS 
an outstanding success.

Website: www.uib.no/jgofs/jgofs.html

Global Ocean Ecosystem Dynamics (GLOBEC)
Following the 2nd Open Science Conference in China in 2002, GLOBEC 
has been going from strength to strength. National and regional pro-
grammes are extremely active, with two regional programmes planning 
synthesis books (Small Pelagics and Climate Change and The Infl uence 
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of Climate Change on Cod). Southern Ocean GLOBEC is completing 
its fi eld phase and is also generating publications. Two new regional 
programmes are under development: Ecosystem Studies of Sub-Arctic 
Systems (ESSAS) and a pan-equatorial activity on Climate Impacts 
on Oceanic Top Predators (CLIOTOP). In May 2003, the GLOBEC-
PICES-ICES 3rd International Zooplankton Symposium in Gijon, Spain, 
attracted 350 scientists from 53 countries. GLOBEC is already planning 
its overall integration and synthesis phase to ensure that outcomes are 
brought together in a timely fashion before project completion in 2009. 
GLOBEC is committed to engaging research communities from around 
the world, and has achieved full participation of scientists from many 
southern African, South American, Asian and other countries.

Contact: Manuel Barange, Executive Offi cer
E-mail: globec@pml.ac.uk
Website: www.globec.org

Integrated Marine Biogeochemistry and     
Ecosystem Research (IMBER)
The evolution of a new project in the ocean domain of IGBP contin-
ued in 2003 with the completion of the draft IMBER Science Plan and 
Implementation Strategy. The Transition Team, under the leadership of 
Julie Hall (New Zealand), organised a successful Open Science Confer-
ence in January 2003. 370 participants from 36 countries attended the 
meeting, providing valuable contributions for project development. A 
notable meeting at the 3rd IGBP Congress saw interactions with other 
IGBP projects to plan collaborative research activities. Interactions 
with GLOBEC are particularly important, and planned joint activities 
on end-to-end foodwebs and ecosystem modelling are being devel-
oped. The draft IMBER Science Plan and Implementation Strategy can 
be downloaded from the IGBP website. The plan will be revised in 
2004 for approval by IGBP and SCOR. The GLOBEC-IMBER collabora-
tion will converge into a single project at the completion of GLOBEC 
in 2009.

Contact: Claire Hamilton, Scientifi c Offi cer (until July 2004)
E-mail: c.hamilton@niwa.co.nz

Website: www.imber.info
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Land

Global Change in Terrestrial Ecosystems (GCTE)
GCTE, one of the pillars of IGBP’s fi rst decade of research, completed 
its mission in 2003. To celebrate the conclusion of this very successful 
project, a fi nal symposium was held in December, in Morelia, Mexico, 
in association with the Open Science Conference of the Global Land 
Project. The symposium highlighted the rich array of GCTE science 
from the last three to fi ve years, and Lou Pitelka (SSC Chair for the fi nal 
18 months) and Hal Mooney (an inaugural GCTE leader) provided a 
retrospective analysis of GCTE achievements and their signifi cance. In 
addition to the Morelia symposium, GCTE made major contributions 
during the year to the development of the Global Land Project, includ-
ing ensuring that active and appropriate GCTE networks are included 
in the planning and implementation of the Global Land Project. As its 
fi nal product, GCTE will produce a volume in the IGBP Book Series 
(published by Springer-Verlag) based on the Morelia symposium.

Website: www.gcte.org

Land Use and Cover Change (LUCC)
During 2003 LUCC laid the ground for the coming two years of 
synthesis work before it concludes in October 2005. LUCC science has 
progressed well to fulfi l the LUCC Science Plan, and projects are being 
rigorously evaluated by the International Project Offi ce and the Scien-
tifi c Steering Committee. LUCC research has generated six books, two 
special journal editions, and 11 peer-reviewed synthesis and overview 
papers. During 2003 workshops directly involving LUCC were held 
in Turkey in August, in The Netherlands in April and December, in 
Canada in October and in Mexico in December. LUCC was also suc-
cessful in obtaining fi nancial support until project completion for the 
International Project Offi ce in Belgium from the Belgian Ministry of 
Science (OSTC).

Contact: Helmut Geist, Executive Offi cer
E-mail: geist@geog.ucl.ac.be

Website: www.geo.ucl.ac.be/LUCC/lucc.html
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Global Land Project (GLP)
During 2003 the proposed Global Land Project – a joint IGBP and 
IHDP initiative – continued to take shape. The conceptual framework 
for the project was developed at the 3rd IGBP Congress and endorsed 
at the Open Science Conference (OSC) in December, in Mexico. A 
novel project structure was proposed at the OSC that embodies the 
essential elements of the preceding decade of GCTE research and 
ongoing LUCC science, and integrates the human and biophysical 
dimensions of land use change relevant to global change. A Science 
Plan and Implementation Strategy was drafted during 2003 with con-
siderable progress following the Congress and the OSC. The draft plan 
has been reviewed and is undergoing further revision and refi nement, 
towards anticipated approval by the IGBP and IHDP Scientifi c Com-
mittees in 2004.

Contact: Bill McConnell
E-mail: wjmcconn@indiana.edu
Website: www.glp.colostate.edu 

Atmosphere

International Global Atmospheric Chemistry (IGAC)
IGAC progressed rapidly under its new structure and science plan 
during 2003. The ACE-Asia campaign (Asia-Pacifi c Region Aerosol 
Characterisation Experiment), initiated during the earlier phase of 
IGAC, is close to completion and several high-profi le papers have 
been published or are in press. The DEBITS network (Deposition of 
Biogeochemically Important Trace Species) and the ITCT-2k2 proj-
ect (Intercontinental Transport and Chemical Transformation, 2002) 
continue under the new IGAC structure. Activities initiated in 2003 
include the AICI project (Air-Ice Chemical Interactions), the new ITCT-
2k4 effort as a direct follow-on to its 2k2 predecessor, and a project 
studying the emissions of oxidants and aerosols from Asian mega-
cities. The latter is the fi rst in a series studies of emissions from the 
large urban conglomerates around the globe. IGAC continues to spon-
sor, or co-sponsor, many workshops around the world, which may 
lead to new IGAC tasks, or new synthesis or overview papers.  Sub-
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stantial preparation was made in 2003 for the 8th International IGAC 
Conference, in New Zealand, September 2004. From early 2003 IGAC 
was supported by three International Project Offi ces, located with the 
three IGAC Co-Chairs:

• Seattle, Washington, USA (Co-Chair Tim Bates, EO Sarah Doherty)

• Rome, Italy (Co-Chair Sandro Fuzzi, EO Gian Paolo Gobbi).

• Taipei, Taiwan (Co-Chair Shaw Liu, EO Doris Chen).

Contact: Sarah Doherty, Executive Offi cer
E-mail: igac@noaa.gov

Website: www.igac.unh.edu

Ocean-Atmosphere

Surface Ocean - Lower Atmosphere Study (SOLAS)
The completion of the SOLAS Science Plan and Implementation Strat-
egy in 2003 marked the end of the planning phase of SOLAS and a 
move towards implementation of the science, under the leadership of 
Peter Liss (UK). An International Project Offi ce funded by NERC has 
been established in the UK; this will considerably strengthen SOLAS 
coordination and networking. Many countries already have active 
SOLAS communities with research either underway or being planned. 
A number of joint international studies are also already underway, such 
as the Sub-arctic Ecosystem Response to Iron Enrichment Study, involv-
ing Canadian, Mexican and Japan research vessels. The fi rst SOLAS 
Summer School, designed to develop a new generation of graduate 
students in ocean-atmosphere science, was held successfully in France 
in June 2003. Further summer schools are planned for 2005 and 2007. 
SOLAS regional research includes the developing internationally coor-
dinated atmospheric and oceanic fi eld campaigns in the tropical Atlantic 
and West African regions.

Contact: Casey Ryan, Scientifi c Offi cer
E-mail: casey.ryan@uea.ac.uk

Website: www.solas-int.org
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Land-Atmosphere

Integrated Land Ecosystem-Atmosphere Processes Study 
(iLEAPS)
As the newest of the IGBP interface projects, iLEAPS planning pro-
gressed rapidly during 2003 to enable implementation from early 
2004. The highlight of the year was the Open Science Conference, held 
in September-October in Helsinki, Finland. The conference featured an 
impressive array of science that laid the foundation for iLEAPS, and 
pointed towards several networks or campaigns that could form the 
fi rst phase of iLEAPS activity. The large existing network – FLUXNET, 
which grew from the now completed IGBP projects BAHC and GCTE, 
is set to become a fl agship activity of iLEAPS.  FLUXNET encompasses 
over 100 continuously operated monitoring sites around the world, 
measuring fl uxes of water vapour, carbon dioxide and energy between 
the land surface and the atmosphere. iLEAPS plans to establish a 
network of ‘super tower sites’ to complement FLUXNET, that will 
measure the emissions and depositions of a large array of compounds, 
particularly volatile organic compounds. A major boost for iLEAPS in 
2003 was the announcement by University of Helsinki that it would 
host the International Project Offi ce. This announcement was rapidly 
followed by the appointment of Executive Offi cer, Anni Reissell, and 
other IPO staff.

Contact: Anni Reissell, Executive Offi cer
E-mail: anni.reissell@helsinki.fi 

Website: www.atm.helsinki.fi /ILEAPS

Land-Ocean

Land-Ocean Interactions in the Coastal Zone (LOICZ)
During 2003 IGBP and IHDP scientists progressed the “LOICZ futures 
document” into a draft Science Plan and Implementation Strategy. 
To facilitate the transition from a disciplinary-focused project to an 
integrated and interdisciplinary project, the Scientifi c Steering Com-
mittee proposed: (i) fi ve scientifi c themes, (ii) a restructuring of the 
IPO – initially with regional nodes in Singapore and Germany, and 
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(iii) a broadening of the SSC and its collaborative network. The Com-
mittee also continued co-sponsorship discussions with IHDP. LOICZ 
continued to enlarge its network and widen its geographic extent with 
the endorsement of new activities aligned with the new draft Science 
Plan and Implementation Strategy. LOICZ sponsored or participated 
in meetings in Chile in January, in France in April, in Canada in June, 
in Turkey in August and in Canada in October. LOICZ produced 
fi ve special journal issues and several major papers, in addition to 
the regular newsletters, Annual Report, meeting reports and several 
minor publications.  Hartwig Kremer replaced Chris Crossland as 
Executive Director of the LOICZ International Project Offi ce in January 
2003, and Martin Le Tissier joined the IPO as Deputy Executive Offi cer 
late in the year.

Contact: Hartwig Kremer, Executive Director
E-mail: kremer@nioz.nl

Website: wwwold.nioz.nl/loicz/

Integration

Past Global Changes (PAGES)
A highlight of 2003 for PAGES was the publication of the synthesis 
volume in the IGBP Book Series: Paleoclimate, Global Change and 
the Future edited by Alverson, Pedersen and Bradley. A special issue 
of Quaternary Science Reviews on Environmental Response to Climate and 
Human Impact in Central Europe was also published, being a German 
contribution to PAGES-PEPIII. During 2003 PAGES consulted widely 
to stimulate strategic linkages to underpin its new integrating role in 
IGBP. The PAGES website – a central tool in PAGES scientifi c network-
ing and communications with an average of around 350 visitors per 
day – introduced a new look and new functions including the on-line 
database “PAGES people”. The new ‘National PAGES’ provides links 
to, and contacts for, the country-level scientifi c sub-network. The 
website featured six scientifi c highlights from PAGES research during 
the year. The openness of PAGES is refl ected in the newsletter that 
publishes the minutes of the Scientifi c Steering Committee meetings, 
and maintains a high level of scientifi c and network reporting. PAGES 
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contributed to several meetings during 2003, and hosted a session at 
the AGU fall meeting in San Francisco, USA, on “Rates of Change in 
the Earth System”, convened by Keith Alverson, Julie Brigham-Grette 
and Thomas Stocker.

Contact: Keith Alverson, Executive Director
E-mail: alverson@pages.unibe.ch

Website: www.pages-igbp.org 

Global Analysis, Integration and Modelling (GAIM)
During 2003 GAIM grew into its new role as a central integrating 
project of IGBP. One of its new activities, proposed at the 2003 SC-
IGBP meeting, is the support of several Fast-Track Initiatives. These 
will assemble, in one to two years, the state-of-the-science on criti-
cal Earth System issues. The fi rst Fast-Track Initiatives consider the 
Global Nitrogen Cycle, the Global Iron Cycle, and Fire. GAIM also con-
tinued to advance Earth System modelling through collaboration 
with WCRP on the C4MIP project (Coupled Carbon Cycle Climate 
Model Intercomparison Project) of WCRP, and through support of the 
EMIC (Earth System Models of Intermediate Complexity) network. 
GAIM also joined forces with WCRP to compile a catalogue of model 
inter-comparison projects (MIPs). The ‘MIPS Catalogue’ will docu-
ment completed MIPs and summarise the lessons learnt on methods, 
protocols and results presentation. A new innovative GAIM activity 
(in collaboration with PAGES and IHDP) is IHOPE – the Integrated 
History Of People and Environment project, that will map an inte-
grated 3,000 year record of natural and human system change, with 
higher temporal and spatial resolution for the last 200 years. The Earth 
System Atlas progressed in 2003 to a extensive demonstration version 
intended to secure project funding. To accommodate these new activi-
ties GAIM transferred support and co-ordination of the three carbon 
cycle projects (the Ocean Carbon-cycle Model Inter-comparison Project 
– OCMIP, the Atmospheric Tracer Transport Inter-comparison Project 
– TransCom, and the Ecosystem Model-Data Initiative – EMDI) to the 
Global Carbon Project.

Contact: Dork Sahagian, Executive Director
Email: gaim@unh.edu

Website: gaim.unh.edu/
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IGBP Connections

ESSP

Introduction

The Earth System Science Partnership is an alliance of four international 
global change research programmes (DIVERSITAS, IGBP, IHDP and 
WCRP) for the integrated study of the Earth System, the changes that 
are occurring to the System and the implications of these changes for 
global sustainability. The ESSP is governed by the Chairs and Directors 
of the four constituent programmes, acting on behalf of the Scientifi c 
Committees of DIVERSITAS, IGBP and IHDP and the Joint Scientifi c 
Committee of the WCRP. The central activities of the ESSP are projects 
on issues of global sustainability, designed to address the global change 
aspects of four critical issues for human well-being: energy and the 
carbon cycle, food systems, water resources and human health. The 
progress of these four projects is described below.

Website: www.ess-p.org

ESSP Projects

Global Carbon Project (GCP)
2003 was an exciting year for the GCP with the project formally 
launched by publication of its scientifi c framework document. More 
than 2,000 copies were distributed within a month of publication, 
attesting to the broad interest in and support for the project. Even in 
the fi rst year of project implementation, the achievements have been 
signifi cant. The GCP has sponsored or participated in 11 workshops, 
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conferences and symposia, and has produced nine major publications 
in the international literature. In addition, the fi rst networks around 
specifi c activities were established, for example, carbon management 
aspects of development strategies for cities in the Asia-Pacifi c region 
and the Americas. Partnerships have been built with the terrestrial 
component of the Integrated Global Carbon Observing (IGCO) theme 
of IGOS-P, and with the Ocean CO2 Panel to create the International 
Ocean Carbon Coordination Project. The further development during 
2003 of the second GCP International Project Offi ce, in Tsukuba, Japan, 
and its imminent launch in early 2004 promises to further boost GCP.

Contact: Pep Canadell, Executive Offi cer

E-mail: pep.canadell@csiro.au

Website: www.globalcarbonproject.org

Global Environmental Change and Food Systems 
(GECAFS)

GECAFS is developing and implementing an innovative research 
agenda that draws on both biophysical and socio-economic sciences. 
The development of this agenda is generating new concepts and estab-
lishing new paradigms in interdisciplinary research and in science-
policy linkages. GECAFS is establishing novel collaborations between 
the international global change research community and research part-
ners interested in the development agenda. To complement scientifi c 
co-sponsorship by IGBP, IHDP and WCRP, GECAFS has formalised 
collaboration with CGIAR, FAO and WMO.

During 2003 conceptual and methodological issues were outlined 
in four areas, all directly related to GECAFS objectives: food system 
typologies, vulnerability research, regional-scale scenario construction 
and decision support systems. Research in these inter-related topics 
will complement a set of regionally-based studies of food systems 
under development in the Indo-Gangetic Plain, the Caribbean and 
southern Africa. The 2nd GECAFS Scientifi c Advisory Committee 
Meeting was held in South Africa in April, and reported to the annual 
meeting of ESSP Chairs and Directors. Reviews of the project’s future 
plans are ongoing, helping to refi ne criteria for GECAFS conceptual 
studies and identify further regional research activities. Drafting of a 
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Science Plan and Implementation Strategy was initiated during 2003, 
for approval in 2004.

Contact: John Ingram, Executive Offi cer

E-mail: jsii@ceh.ac.uk

Website: www.gecafs.org

Global Water System Project (GWSP)
During 2003 much effort was put into the development and refi ne-
ment of the scientifi c framework for the GWSP. This was initially led 
by a project scoping committee co-ordinated by Holger Hoff. After 
review of the initial document a wider committee was established 
to refi ne the framework under the leadership of Joseph Alcamo. The 
document was revised during and following the important Open 
Science Conference held in October, in New Hampshire, USA, that 
was attended by around 100 delegates. During 2003 funding from the 
German Government enabled the establishment of an International 
Project Offi ce at the University of Bonn. The appointment late in the 
year of Eric Craswell as the Executive Offi cer and staff to support him 
was a major addition to the momentum of the GWSP. Project imple-
mentation will begin following the expected approval of the scientifi c 
framework in 2004.

Contact: Eric Craswell, Executive Offi cer

E-mail: eric.craswell@uni-bonn.de

 Website: www.gwsp.org 

Global Environmental Change and Human Health (GECHH)
Recognising the growing need to better understand the multi-fac-
eted and complex linkages between global change (including cli-
mate change, land and sea use changes, global biodiversity loss and 
changes, and global socio-economic changes) and human health, 
the ESSP initiated a new joint project during 2003. Two primary and 
closely related goals have been defi ned: (i) to identify, and then reduce, 
the risks to human health posed by global environmental change; 
and (ii) to systematically collect evidence of these health risks that can 
inform policy for risk minimisation or avoidance. An initial scoping 
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meeting in Paris, in March, included representatives of organisations 
and institutes from 15 countries, including WHO. A planning team has 
begun drafting a Science Plan and Implementation Strategy.

Contact: Anne-Helene Prieur-Richard
E-mail: prieur_richard@icsu.org

Website: www.diversitas-international.org 

Regional Activities

START

Global Change SysTem for Analysis, Research and  
Training (START)
START is sponsored by the ESSP. In late 2003 the START Strategy 
Plan for the coming decade was approved by the project SSC. The 
plan describes the intention to continue the highly successful efforts 
in capacity building, regional cooperation, infrastructure establish-
ment, scientifi c training and dialogue with policy makers. In addition, 
START has the challenge of implementing the Monsoon Asia Integrated 
Regional Study (see below). During 2003 GEF funding established 24 
regional projects to assess impacts and adaptations to climate change. 
These regional projects involve 45 countries and 235 developing country 
researchers including 60 research students, and will contribute to the 
next IPCC assessment. A highlight of 2003 for START was the highly 
successful International Young Scientists’ Global Change Conference in 
Italy, in November. A rigorous peer-review of submitted abstracts led to 
a selection of 85 from over one thousand submissions. During the year 
over one thousand scholars from developing countries were involved in 
START activities, including regional workshops, collaborative networks, 
short-term fellowships, and visiting scientist/lecturer awards. START 
also conducted or participated in numerous workshop with core and 
joint ESSP projects. During 2003 START continued work on a major 
multi-authored book on Integrated Regional Assessments, and pro-
gressed plans for a synthesis volume of African global change research.

Contact: Roland Fuchs
E-mail: start@agu.org

Website: www.start.org
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Integrated Regional Studies
At the 3rd IGBP Congress in 2003 the proposal for a small number of 
Integrated Regional Studies (IRS) was presented and supported. IRS 
will consider a region as a holistic entity in the context of the Earth 
System, will contribute sound integrated scientifi c understanding in 
support of sustainable development of the region, and will contribute 
to a quantitative and qualitative understanding of regional-global link-
ages and the consequences of changes in these linkages.

A long-standing example of an IRS within IGBP is the Large Scale Bio-
sphere-Atmosphere Experiment in Amazonia (LBA). LBA comprises 
over 80 closely linked and coordinated research groups involving 
600 scientists from South and North America, Europe and Japan. The 
second IRS to be established is the Monsoon Asia Integrated Regional 
Study (MAIRS). Under the leadership of START, several MAIRS scop-
ing meetings have been conducted and an interim steering group 
established. Funding from ICSU has been secured that will support 
three sub-regional rapid assessment exercises. The Chinese Academy of 
Sciences has offered to establish and support an IPO for MAIRS.

The Observing Community

IGBP is a member of the Integrated Global Observing Strategy (IGOS) 
Partnership that was created in 1998. The aim of IGOS is to provide an 
over-arching strategy for space-based and in-situ observations of the 
Earth’s atmosphere and climate, oceans and coasts, land surface and 
interior. IGOS Partners have built upon the strategies and achievements 
of other international global observing programmes, to increase the 
global observing capacity, and to achieve cost-effective and timely deliv-
ery of coherent and integrated observations.

The IGOS Partnership consists of fi ve major groups: the Committee on 
Earth Observation Satellites; the Global Observing Systems (such as the 
Global Climate Observing System and the Global Terrestrial Observing 
System); the sponsors of the Global Observing Systems; the Interna-
tional Group of Funding Agencies; and the international global change 
research community. IGBP and WCRP represent the international global 
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change research community. Professor Berrien Moore III – former Chair 
of IGBP - is the IGBP representative on IGOS-P.

During 2003, IGBP contributed to IGOS-P activities primarily through 
leadership of the Integrated Global Carbon Observing (IGCO) theme. The 
objectives of the theme, the development of which was led by Philippe 
Ciais with assistance from Professor Moore, are (i) to provide the long-
term observations required to improve understanding of the present state 
and future behaviour of the global carbon cycle, particularly the factors 
that control the global atmospheric CO2 levels, and (ii) to monitor and 
assess the effectiveness of carbon sequestration and/or emission reduc-
tion activities on global atmospheric CO2 levels, including attribution of 
sources and sinks by region and sector. The IGCO theme team completed 
its work in 2003, and the IGCO report is available from the IGBP Secre-
tariat and downloadable from the IGBP website. The emphasis in coming 
years will be on the implementation of a global carbon observing system. 
In addition to the IGCO theme, IGBP contributes to the development of 
themes on atmospheric chemistry, the coastal zone and land systems.

The implementation of an Earth observation strategy received a signifi -
cant boost mid-year with the Earth Observation Summit, in Washington, 
DC, USA. The objective of this inter-governmental meeting was to obtain 
government level commitment for the next decade for the building of an 
international, comprehensive, integrated Earth observation system that 
will be sustained into the future. IGBP and WCRP were both invited to 
make presentations at the Summit, indicating the importance that this 
inter-governmental initiative places on collaboration with the interna-
tional scientifi c research community.

Linkages between the IGBP community and the observation commu-
nity are also supported through an annual grant from the European 
Space Agency (ESA). The ESA grant supports consultant Stephen Plum-
mer, to interface with the IGBP user community to elaborate, organise 
and deliver data products and services in support of IGBP research. In 
2003, Dr Plummer constructed databases on several terrestrial aspects 
relevant to research on the global carbon cycle, including fi res, leaf area 
index, fraction of absorbed radiation and vegetation growth cycle. These 
products are being tested as a part of the data-model fusion efforts of the 
Global Carbon Project (GCP).
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IGBP Community

National Committee Chairs

Chairs of the currently active IGBP National Committees.

ARGENTINA
Mario N. Nuñez (Co-chair)
Training and Education,   
Centro de Investig. (CIMA), University of 
Buenos Aires

Osvaldo E. Sala (Co-chair)
Dept. de Ecologia,    
Faculdad de Agronomia, University of 
Buenos Aires

AUSTRALIA
Graeme I. Pearman
Atmospheric Research, CSIRO

AUSTRIA
Georg Grabherr
Institut für Ökologie und Naturschutz, 
University of Vienna

BANGLADESH
A.M. Choudhury
National Science & Technology Museum

BELGIUM
Jurgen Tack
Platform Biodiversiteit - Vlaamse  
Gemeenschap, Instit. Natuurbehoud

BENIN
Sikirou Kola Adam
Laboratoire de Cartographie Géographique
Université Nationale du Benin

BOLIVIA
Jaime Argollo B.
Institut de Investig. Geológ. Univ Major 
de San Andrés

BOTSWANA
Pauline Opha Dube
Department of Environmental Science, 
University of Botswana

BRAZIL
Eduardo Moacyr Krieger
Instituto do Coracão, HC-FM-USP,  
Unidade de Hipertensão

BULGARIA
Nadezda Petrova
Central Laboratory for Geodesy, Bulgarian 
Academy of Sciences
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CAMEROON
Maurice Tsalefac
Faculty of Arts, Letters and Social  
Sciences, Deptartment of Geography,  
Université de Yaoundé

CANADA
Thomas F. Pedersen
FRSC, University of Victoria

CHILE
Francisco Rothhammer
Chilean Academy of Sciences

CHINA (Beijing)
Yiyu Chen
Chinese Academy of Science

CHINA (Taipei)
Chao-Han Liu
National Central University

COLOMBIA
José A. Lozano
Academia Colombiana de Ciencias  
Exactas, Físicas y Naturales

COMOROS
Ainouddine Sidi
CNDRS

CONGO, DEM. REPUBLIC OF
Philippe Noki Vesituluta 
Faculty of Sciences, University of  
Kinshasa

CUBA
Carlos Gomez Gutiérrez
Academy of Sciences

CZECH REPUBLIC
Jan Safanda
Geophysical Institute, Academy of  
Sciences of the Czech Republic

DENMARK
Bente A. Lomstein
Department of Microbial Ecology,  
Institute of Biological Sciences, University 
of Aarhus

EGYPT
Mohammad Saber
National Research Centre

ESTONIA
Rein Vaikmäe
Dept of Research and University, Ministry 
of Education

FINLAND (FIGSU)
Markku Löytönen
Department of Geography, University of 
Helsinki

FRANCE
Robert Jean Delmas
Laboratoire de Glaciologie et Geophysique 
de l’Environnement

GERMANY
Wolfram Mauser
Department für Geo-und  
Umweltwissenschaften, Universität 
München

GHANA
Charles A. Biney
Water Research Institute (CSIR)

GREECE
George Contopoulos
Research Centre for Astronomy and 
Applied Mathematics, Academy of Athens

HUNGARY
Joseph Tigyi
Biophysical Institute of the Medical 
University
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ICELAND
Halldor Thorgeirsson
Offi ce of Sustainable Development and 
International Affairs, Ministry for the 
Environment

INDIA
Jai S. Singh
Department of Botany, Ecosystems  
Analysis Laboratory, Banaras Hindu 
University

INDONESIA
Mahdi Kartasasmita
National Institute of Aeronautics and 
Space

IRELAND
John Sweeney
Department of Geography, National  
University of Ireland Maynooth

ISRAEL
Zev Levin
Department of Geophysics and Planetary 
Science

ITALY
Riccardo Valentini
University of Tuscia

IVORY COAST 
Amoin Anabelle Konan-Brou
Lab. d´Ecol. Benthique
Ctr de Recher. Océanog.

JAMAICA
Audia Barnett
Scientifi c Research Council

JAPAN
Isao Koike
Ocean Research Institute, University of 
Tokyo

KENYA
Joseph Malo
Kenya National Academy of Sciences

KOREA, Republic of
Chae-Shik Rho
The National Academy of Sciences

LEBANON
Mohamad Khawlie
Remote Sensing Centre, National Council 
for Scientifi c Research

MALAYSIA
Kok Kee Chow (Co-Chair)
Malaysian Meteorological Service

Ah Hin Lelong (Co-Chair)
Ministry of Science Technology and 
Environment

MEXICO
Mario Martínez García
Centro de Investigaciones Biologicas del 
Noroeste

MONGOLIA
Tserendulamiin Shiirevdamba
Department of Administration, Evaluation 
and Information, Ministry of Nature and 
the Environment

MOROCCO
Ahmed Iraqi
Faculté de Médecine et de Pharmacie
Université Hassan II

THE NETHERLANDS
Reinder A. Feddes
Department of Environmental Sciences, 
Water Resources, Wageningen University 
and Research Centre
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NEW ZEALAND 
Julie Hall
National Institute of Water and  
Atmospheric Research

NIGER
Mohamed Boulama
Department RAF, Division SRO/WA, 
WMO Sub-Regional Offi ce for West 
Africa

NIGERIA
Agu U. Ogan
Nigerian Academy of Sciences

NORWAY
Under re-organisation

PAKISTAN
Amir Muhammed
ASIANICS International, Islamabad

PERU
Alberto A. Giesecke Matto
Centro Regional de Sismologia para 
America del Sur

PHILIPPINES
Leoncio A. Amadore
Phillipine Atmospheric Geophysical  
Astronomical Services Administration

POLAND
Małgorzata Gutry-Korycka
Hydrology Department, Faculty of  
Geography and Regional Studies Warsaw

PORTUGAL
João Corte-Real
Centro de Fisica, Universidade de Évora

ROMANIA
Dan Balteanu
Casa Academiei

RUSSIA
Vladimir L. Kasyanov
Institute of Marine Biology, Russian 
Academy of Sciences

SENEGAL
Diafara Touré
Institut Sénégalais de Recherche Agricole

SIERRA LEONE
N.H. Ayodele Cole
Department of Botany, Fourah Bay  
College

SINGAPORE
Karina Gin
School of Civil and Environmental 
Engineering, Nanyang Technological 
University

SLOVAK REPUBLIC
Július Sútor
Institute of Hydrology, Slovak Academy 
of Sciences

SOUTH AFRICA
Guy Midgley
Climate Change Group, Ecology and  
Conservation, Kistenbosch Research 
Centre

SPAIN
Carlos M. Duarte
Instituto Mediterraneo de Estudios 
Avanzados
CSIC-Univ. Illes Balears

SRI LANKA
Janaka Ratnasiri
Sri Lanka Association for the   
Advancement of Science

SWEDEN
Under re-organisation
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SWITZERLAND
Christian Körner
Botanisches Institut, Universität Basel

SYRIA
Maamoun Malakani
Water Research Centre,   
Ministry of Irrigation

TANZANIA
J.G. Yarro
University of Dar Es Salaam

THAILAND
Kasem Chunkao
College of Environment, Kasetsart  
University

TOGO
Ayéchoro Koffi  Akibode
Faculty of Science and Humanity, Dépt de 
Géographie, Université du Lomé

TUNISIA
M’hamed Brini
Departement de Mathematiques, Physique 
et Chimie, Institut National Agronomique 
de Tunisie
Tunis

UGANDA
S.P. Kagoda
Department of Science and Technology, 
Ministry of Industry & Technology

UK
John H.C. Gash
Process Hydrology Division, Centre for 
Ecology and Hydrology

USA
Peter Raven
Missouri Botanical Garden

VENEZUELA
Lelys Bravo de Guenni
Universidad Simón Bolívar

VIETNAM
Dao Trong Thi
Vietnam National University

ZAMBIA
H.N.W. Chabwela
School of Natural Sciences, University of 
Zambia

ZIMBABWE
Rindayi G. Chimonyo
Department of Geography, University of 
Zimbabwe
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IGBP Secretariat

Under the leadership of the Executive Director, the IGBP Secretariat 
implements the decisions of the Scientifi c Committee of the IGBP, 
works with IGBP Projects to provide support to the overall research 
effort, raises funds for IGBP activities, communicates IGBP research 
to a wide variety of audiences, liaises with partner organisations and 
administers the IGBP central budget. The Secretariat is hosted by the 
Royal Swedish Academy of Sciences in Stockholm.

IGBP Secretariat
Royal Swedish Academy of Sciences
Box 50005
SE-10405 Stockholm
SWEDEN

Tel: (46-8) 166 448
Fax: (46-8) 166 405
Web: www.igbp.kva.se

EXECUTIVE
Will Steffen  Executive Director
Wendy Broadgate Deputy Director, Natural Sciences
João Morais  Deputy Director, Social Sciences

COMMUNCATIONS
John Bellamy  Technical Editor
Susannah Eliott  Science Communicator
Sofi a Roger  Information Coordinator, (part time)
Angelina Sanderson Acting Science Editor (until June)
Bill Young  Science Editor (from September)

ADMINISTRATION
Suzanne Nash  Congress Organisation (part time, until June)
Clemencia Widlund Administrative Offi cer
Charlotte Wilson-Boss Database Coordinator
Elise Wännman  Director for Finances
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IGBP Scientifi c Committee (2004)

ICSU-Appointed Offi cers
Guy Brasseur (Chair)
Max Planck Institute for Meteorology, 
GERMANY

Zhisheng An (Vice-Chair)
Institute of Earth Environment, Chinese 
Academy of Sciences, CHINA (Beijing)

Karin Lochte (Vice-Chair)
Institut für Meereskunde, Universität 
Kiel, GERMANY

Seth Krishnaswami (Treasurer)
Physical Research Laboratory, OCE-CS 
Area, INDIA

ICSU-Appointed   
Members

Dagoberto Arcos
Fishery Research Institute, CHILE

Takashi Kohyama
Graduate School of Environmental Earth 
Science, Hokkaido University, JAPAN

Sandra Lavorel
Laboratoire d´Ecologie Alpine, CNRS, 
Université Joseph Fourier, FRANCE

Ulrike Lohmann
Department of Physics and Atmospheric 
Science, Dalhousie University, CANADA

Wandera Ogana
Department of Mathematics, Faculty of 
Science, University of Nairobi, KENYA

Katherine Richardson
Department of Marine Ecology, Institute 
of Biological Sciences, Århus University, 
DENMARK

Steven Running
College of Forestry and Conservation,  
University of Montana, USA

Mary Scholes
Department of Animal, Plant and  
Environmental Sciences, University of the 
Witwatersrand, SOUTH AFRICA

Sybil Seitzinger
Institute of Marine and Coastal Sciences, 
Rutgers University, Cook College, USA

Mark Stafford Smith
Desert Knowledge Cooperative Research 
Centre, AUSTRALIA

IGBP Project Chairs and  
Co-Chairs
Meinrat (Andi) Andreae (iLEAPS)
Max-Planck Institute for Chemistry, 
GERMANY

Timothy Bates (IGAC)
NOAA, Pacifi c Marine Environmental 
Laboratory, USA

Julie Brigham-Grette (PAGES)
Department of Geosciences, University of 
Masachusetts, USA

Sandro Fuzzi (IGAC)
Institute of Atmospheric Sciences and  
Climate, National Research Council, 
ITALY

Julie Hall (IMBER)
National Institute of Water and  
Atmospheric Research, NEW ZEALAND

Pavel Kabat (iLEAPS)
Climate Change and Biosphere Centre, 
NETHERLANDS
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Eric Lambin (LUCC)
Department of Geography, Universite 
Catholique de Louvain, BELGIUM

Peter Liss (SOLAS)
School of Environmental Sciences,  
University of East Anglia, UK

Shaw Liu (IGAC)
Institute of Earth Sciences, Academia 
Sinica, CHINA (Taipei)

Liana McManus (LOICZ)
Division of Marine Affairs, Rosenstiel 
School of Marine and Atmospheric  
Science, University of Miami, USA

Emilio Moran (GLP)
Department of Anthropology, Indiana 
University, USA

Dennis Ojima (GLP)
Natural Resources Ecology Laboratory, 
Colorado State University, USA

Colin Prentice (GAIM)
Department of Earth Sciences, University 
of Bristol, UK

H. John Schellnhuber (GAIM)
Tyndall Centre of Climate Change 
Research, School of Environmental  
Sciences, University of East Anglia, UK

Francisco Werner (GLOBEC)
Marine Sciences Department, University 
of North Carolina, USA

International Partner 
Chairs
Peter Lemke (WCRP-JSC)
Alfred-Wegener-Institut for Polar and 
Marine Research, GERMANY

Michel Loreau (DIVERSITAS SC)
Laboratoire d’Ecologie, Ecole Normale 
Supérieure, FRANCE

Coleen Heather Vogel (IHDP SC)
Department of Geography and  
Environmental Studies, University of 
Witwatersrand, SOUTH AFRICA

The following people served on 
the SC-IGBP until the end of 2003:

Paul Crutzen
Vice-chair, GERMANY

Hugh Ducklow
Chair JGOFS, USA

Sulochana Gadgil
Co-chair START, INDIA

Harmen Lindeboom
Chair LOICZ, NETHERLANDS

Vera Markgraf
Chair PAGES, USA

Graeme Pearman
Co-chair START, AUSTRALIA

Louis Pitelka
Chair GCTE, USA
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Publications
The major scientifi c publications – synthesis and integration papers, 
special journal editions and books – generated by the IGBP community 
during 2003 are listed below.

Alverson K and Solomina 
O (Eds) (2003) High latitude 
Eurasian paleoenvironments. 
Paleogeography, Paleoclimatol-
ogy, Paleoecology, in press.

Alverson KD Bradley RS and 
Pedersen TF (Eds) (2003) Paleo-
climate, Global Change and the 
Future. IGBP Series. Springer-
Verlag, Heidelberg, Germany. 
212pp.

Arneth A, Korhonen H, Kulmala 
M, Raivonen M, Ruuskanen T 
and Suni T (Eds) (2003) Proceed-
ings of ILEAPS: Integrated Land 
Ecosystem – Atmosphere Process 
Study. International Open Science 
Conference. Aerosol Science, 
62A&B.

Barange M (2003) Ecosystem sci-
ence and the sustainable manage-
ment of marine resources: from 
Rio to Johannesburg. Frontiers in 
Ecology and the Environment, 
1(4):190-196.

Brasseur G, Prinn RG and 
Pszenny AAP (Eds) (2003) Atmo-
spheric Chemistry in a Changing 
World. IGBP Series. Springer-
Verlag, Heidelberg, Germany. 
300pp.

Brink KH, Limeburner R and 
Beardsley RC (2003) Properties of 
fl ow and pressure over Georges 
Bank as observed with near-sur-
face drifters. Journal of Geophysi-
cal Research, 108:C11:8001.

Bronstert A, Carrera J, Kabat P 
and Lütkemeier S (Eds) (2003) 
The Value of Coupling in Hydrol-
ogy. Report UNESCO IHP-V 
Project 1.2.
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Burnett W and Chanton J (Eds) 
(2003) Submarine groundwater 
discharge: its measurement, 
modelling, and globalisation. 
Biogeochemistry, 66(1-2).

Chen CS, Xu QC, Beardsley RC 
and Franks PJS (2003) Model 
study of the cross-frontal water 
exchange on Georges Bank: a 
three-dimensional Lagrangian 
experiment. Journal of Geophysi-
cal Research, 108:C5:3142.

Cornelissen JHC, Lavorel S, 
Garnier E, Díaz S, Buchmann N, 
Gurvich DE, Reich PB, ter Steege 
H, Morgan HD, van der Heijden 
MGA, Pausas JG and Poorter 
H (2003) A handbook of proto-
cols for standardised and easy 
measurement of plant functional 
traits worldwide. Australian 
Journal of Botany, 51(4):335-380.

Crutzen PC and Steffen W (2003) 
How long have we been in the 
Anthropocene Era? Climatic 
Change, 61(3):251-257.

Dodson J and Taylor D (Eds) 
(2003) Austral-Asian Paleoenvi-
ronments. Quaternary Interna-
tional, in press.

Fasham MJR (Ed) (2003) Ocean 
Biogeochemistry: The Role of the 
Ocean Carbon Cycle in Global 
Change. IGBP Series. Springer-
Verlag, Heidelberg, Germany. 
297pp.

Flagg CN and Dunn M (2003) 
Characterization of the mean and 
seasonal fl ow regime on Georges 
Bank from shipboard acoustic 
doppler current profi ler data. 
Journal of Geophysical Research, 
108:C11:8002.

Geist H and Lambin E (2003) Is 
poverty the cause of tropical defor-
estation? International Forestry 
Review, 5(1):64-67.

Gregory KJ and Benito G (Eds) 
(2003) Palaeohydrology: Under-
standing Global Change. John 
Wiley & Sons. 410pp.

Goldewijk K and Ramankutty N 
(2003) Land cover change over the 
last three centuries due to human 
activities: assessing the differences 
between two new global data sets. 
GeoJournal, in press.

Gurney KR, Law RM, Denning 
AS, Rayner PJ, Baker D, Bousquet 
P, Bruhwiler L, Chen YH, Ciais 
P, Fan SM, Fung IY, Gloor M, 
Heimann M, Higuchi K, John J, 
Kowalczyk E, Maki T, Maksyutov 
S, Peylin P, Prather M, Pak BC, 
Sarmiento J, Taguchi S, Takahashi 
T and Yuen CW (2003) TransCom 
3 inversion intercomparison. 1. 
Annual mean control results and 
sensitivity to transport and prior 
fl ux information. Tellus, 55B(2):
555-579.
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Harris R, Barange M, Werner C, 
and Tang Q (Eds) (2003) GLOBEC 
Qingdao Open Science Meeting. 
Fisheries Oceanography, 12(4-5).

Harrison SP and Prentice IC 
(2003) Climate and CO2 controls 
on global vegetation distribu-
tion at the last glacial maximum: 
analysis based on palaeovegeta-
tion data, biome modelling and 
palaeoclimate simulations. Global 
Change Biology, 9(7):983-1004.

Higgins SI, Clark JS, Nathan R, 
Hovestadt T, Schurr F, Fragoso 
JMV, Aguiar MR, Ribbens E and 
Lavorel S (2003) Forecasting plant 
migration rates: managing uncer-
tainty for risk assessment. Journal 
of Ecology, 91:341-347.

Higgins SI, Lavorel S and Revilla E 
(2003) Estimating plant migration 
rates under habitat loss and frag-
mentation. Oikos, 101(2):354-366.

Higgins SI, Lavorel S, Tackenberg 
O. (2003) Role of plant spread on 
biodiversity. In: Lovejoy TE and 
Hannah L (Eds) Climate Change 
and Biodiversity, Yale University 
Press. pp1-14.

Higgins SI, Nathan R and Cain ML 
(2003) Are long-distance dispersal 
events in plants usually caused by 
non-standard means of dispersal? 
Ecology, 84(8):1945-1956.

Hugget J, Fréon P, Mullon C and 
Penven P (2003) Modelling the 
transport success of anchovy 
Engraulis encrasicouls eggs and 
larvae in the southern Benguela: 
the effect of spatio-temporal 
spawning patterns. Marine Ecol-
ogy Progress, 250:247-262.

Körner C, Schulze ED and 
Scherer-Lorenzen M (Eds) 
(2003)The functional signifi cance 
of forest biodiversity. Springer-
Verlag, New York, in press.

Lambin EF and Geist HJ (2003) 
The land managers who have lost 
control of their land use: Implica-
tions for sustainability. Tropical 
Ecology, 44(1):15-24.

Lambin EF and Geist HJ (2003) 
Regional differences in tropical 
deforestation. Environment, 45(6): 
22-36.

Lambin EF, Geist HJ and Lepers 
E (2003) Dynamics of land-use 
and land-cover change in tropi-
cal regions. Environment and 
Resources, 28:205-241.

Law R, Chen YH, Gurney KR, 
Rayner P, Denning AS and 
TransCom 3 modellers (2003) 
TransCom3 CO2 inversion inter-
comparison. 2. Sensitivity of 
annual mean results to data 
choices. Tellus, 55B(2):580-595.
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Levine JM, Vilà M, D’Antonio CM, 
Dukes JS, Grigulis K and Lavorel S 
(2003) Mechanisms underlying the 
impacts of exotic plant invasions. 
Proceedings of the Royal Society 
of London, B270:775-781.

Litt T (Ed) (2003) Environmental 
response to climate and human 
impact in central Europe during 
the last 15,000 years - a German 
contribution to PAGES-PEPIII. 
Quaternary Science Reviews, 
22(1).

Liu KK, Peng TH and Shaw PT 
(Eds) (2003) Circulation and 
biogeochemical processes in the 
East China Sea and the vicinity 
of Taiwan. Deep Sea Research II, 
50(6-7).

McKinnell SM and Mackas DL 
(2003) Intercalibrating SCOR, 
NORPAC and bongo nets and 
the consequences for interpreting 
decadal-scale variation in zoo-
plankton biomass in the Gulf of 
Alaska. Fisheries Oceanography, 
2:126-133.

Meybeck M (2003) Global analy-
sis of river systems: from Earth 
System controls to Anthropocene 
syndromes. Philosophical Transac-
tions of the Royal Society London 
B:358(1440).

Morin P and MacGrady-Still J 
(2003) Biodiversity and ecosystem 
functioning in aquatic microbial 
systems: a new analysis of tem-
poral variation and diversity-pre-
dictability relations. Oikos, 104(3):
458-466.

Parker DC, Manson SM, Janssen 
MA, Hoffmann MJ and Dead-
man P (2003) Multi-agent system 
models for the simulation of 
land-use and land-cover change: a 
review. Annals of the Association 
of American Geographers, 93(2):
316-340.

Pataki D, Ehlering JR, Flanagan 
LB, Yakir D, Bowling DR, Still 
CJ, Buchmann N, Kaplan JO and 
Berry JA (2003) The application 
and interpretation of Keeling plots 
in terrestrial carbon cycle research. 
Global Biogeochemical Cycles, 
17(1):1-14.

Pataki DE, Ellsworth DW, King 
JS, Leavitt SW, Lin G, Pendall 
E, Siegwolf R, van Kessel C and 
Ehleringer JR (2003) Tracing 
changes in ecosystem function 
under elevated CO2. Bioscience, 
53(9):805-818.

Patra PK, Maksyutov S and Trans-
Com 3 modellers (2003) Optimal 
network design for improved CO2 
source inversion. Tellus, 55(2):
498-511.
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Pausas J, Rusch G and Leps J (2003) 
Plant functional types in relation to 
disturbance and land use. Journal 
of Vegetation Science, 14(3):305-310.

Rutter N, Jablonski N, Ferguson D 
and Yim W (Eds) (2004) CEAPE: 
5th International Conference on the 
Cenozoic Evolution of the Asia-
Pacifi c Environment. Quaternary 
International, 117(1).

Smith WO Jr and Anderson RF 
(Eds) (2003) US Southern Ocean 
JGOFS Program (AESOPS): Part III. 
Deep Sea Research II, 50(3-4).

Steffen W, Sanderson A, Tyson PD, 
Jäger J, Matson PA, Moore III B, 
Oldfi eld F, Richardson K, Schelln-
huber HJ, Turner II BL, Wasson RJ 
(2004) Global Change and the Earth 
System: A Planet Under Pressure. 
The IGBP Series. Springer-Verlag, 
Heidelberg, Germany. 336pp.

Stratoudakis Y, Bernal M, Borchers 
D and Borges F (2003) Changes in 
the distribution of sardine eggs and 
larvae off Portugal, 1985-2000. Fish-
eries Oceanography, 12(1):49-60.

Syvitski JPM (Ed) (2003) Supply and 
fl ux of sediment along hydrological 
pathways: anthropogenic infl uences 
at the global scale. Global and Plan-
etary Change, 39(1-2).

Thomas H, Pempkowiak J, 
Wulff F and Nagel K (Eds) (2003) 
Autotrophy, nitrogen accumula-
tion and nitrogen limitation in the 
Baltic Sea: a paradox or a buffer 
for eutrophication? Geophysical 
Research Letters, 30 (21), 2130.

Tsunogai S, Iseki K, Saito Y and 
Kusakabe M (Eds) (2003) Biogeo-
chemical Cycles in the East China 
Sea. Deep Sea Research II, 50(2).

Weltzin JF and Williams DG 
(2003) Isotopes for ecosystems. 
Bioscience, 53(9):795.
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29. Ireland

30. Indonesia

31. Singapore

32. Malaysia

33. Philippines

34. Thailand

35. New Zealand

36. Venezuela

37. Bolivia

38. Iceland

39. Romania

40. Colombia

41. Kenya

42. Zambia

Financial Report
IGBP activities are predominantly funded by contributions from 
member countries. Central funds support the IGBP Secretariat, the Sci-
entifi c Committee of IGBP, the Scientifi c Steering Committees of IGBP 
projects, and IGBP contributions to ESSP activities. The support to the 
IGBP Secretariat includes funding various publications, communica-
tion and outreach activities, and scientifi c liaison.

Income in 2003 was higher than in 2002, as required to fi nance the suc-
cessful and important 3rd IGBP Congress. Overall, the distribution of 
expenditure for 2003 was similar to 2002.

Income and Expenditure
For the year ending 31 December 2003, fi nancial contributions were 
received from 42 countries, listed below in order of level of contribution.

1. USA

2. France

3. Russia

4. Germany

5. Sweden

6. Japan

7. United Kingdom

8. Italy

9. Spain

10. Netherlands

11. Australia

12. Switzerland

13. China (Taipei)

14. Belgium

15. Norway

16. Canada

17. Czech Republic

18. China (Beijing)

19. Greece

20. Austria

21. Denmark

22. Korea

23. Finland

24. South Africa

25. India

26. Poland

27. Israel

28. Portugal
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INCOME    US Dollars US Dollars

National Contributions   1,851,826 1,851,826

Grant from ICSU Fund      116,496    116,496

Special contributions for       
the 3rd IGBP Congress

The Research Council of Norway     14,376

CCAF, Canada       36,784

NSERC, Canada             6,908

SNSF, Switzerland         4,965

NWO, NL        20,196

NSF, USA        32,000

SCOR, USA       18,333

          133,562
NASA, USA for LBA project      57,557

NOAA, USA for IGCO project        9,990

ESA, France        11,375

Other income (including special       
NSF grant to IPO and private        
donations)      160,736

         239,658

Operating Assets from 2002      271,290

TOTAL INCOME              2,612,832

EXPENDITURE
Scientifi c Activities
Meetings and workshops             1,309,609

Special NSF grant to IPO    150,270          1,459,879

Publications, Information and        
Communication     250,257

Administrative Expenses    357,585

TOTAL EXPENDITURE              2,067,721

OPERATING ASSETS TO 2004     545,111
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Proportional expenditure for 2003



Acronyms
APN  Asia-Pacifi c Network for Global Change Research

BAHC Biospheric Aspects of the Hydrologic Cycle

CCAF Climate Change Action Fund (Canada)

DIVERSITAS An International Programme of Biodiversity Science

ESA  European Space Agency

ESSP  Earth System Science Partnership

GAIM Global Analysis, Integration and Modelling

GCP  Global Carbon Project

GCTE  Global Change and Terrestrial Ecosystems

GECAFS Global Environmental Change and Food Systems

GECHH Global Environmental Change and Human Health

GLP  Global Land Project

GLOBEC Global Ocean Ecosystem Dynamics

GWSP Global Water System Project

ICES  International Council for Exploration of the Sea

ICSU  International Council for Science

IGAC  International Global Atmospheric Chemistry

IGBP  International Geosphere-Biosphere Programme

IGCO  Integrated Global Carbon Observing Theme

IGOS  Integrated Global Observing Strategy

IHDP  International Human Dimensions Programme on   
  Global Environmental Change

iLEAPS Integrated Land Ecosystem - Atmosphere Processes Study

IMBER Integrated Marine Biogeochemistry and Ecosystem   
  Research Project

IOC  Inter-governmental Oceanographic Commission (of UNESCO)

JGOFS Joint Global Ocean Flux Study



LBA  Large-Scale Biosphere-Atmosphere Experiment in Amazonia

LOICZ Land-Ocean Interactions in the Coastal Zone

LUCC Land-Use and Cover Change

NERC National Environment Research Council (UK)

NSF  National Science Foundation (USA)

NWO  Netherlands Organisation for Scientifi c Research

PAGES Pages Global Changes

PICES North Pacifi c Marine Science Organisation

SCOPE Scientifi c Committee on Problems of the Environment

SCOR  Scientifi c Committee on Oceanic Research

SOLAS Surface Ocean – Lower Atmosphere Study

SNSF  Swiss National Science Foundation

SSC  Scientifi c Steering Committee

START Global Change System for Analysis, Research and Training

WCRP World Climate Research Programme

WMO World Meteorological Organisation
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