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IGBP Vision and Goal
The Vision of IGBP is to provide scientific knowledge to 

improve the sustainability of the living Earth. 

• IGBP studies the 
interactions  between 
biological, chemical and 
physical processes and 
human systems

• IGBP collaborates with 
other programmes to 
develop and impart the 
understanding necessary 
to respond to global 
change



The IGBP Network

AIMES



Interactions and partnerships 



Past Global Changes

Co-funded by Swiss and US National Science 
Foundations, & US National Oceanic and Atmospheric 

Administration

IGBP integrative project that addresses past changes 
in the Earth System in a quantitative and process-

oriented way in order to improve projections of future 
climate, environment and sustainability.



PAGES science contributions to the AR5PAGES science contributions to the AR5
T. Kiefer, H.Wanner, B. Otto-Bliesner, O.Solomina and L. NewmanT. Kiefer, H.Wanner, B. Otto-Bliesner, O.Solomina and L. Newman

PAGES (Past Global Changes)
• Integration of paleoscience into other global change research agendas.
• Synthesis and dissemination of paleoscience research results.
• Development of standardized reference datasets.
• Interdisciplinary and internationally inclusive paleoscience research framework.



www.clivar.org/organization/pages/
www.pages-igbp.org

www.clivar.org

Overall goal of CLIVAR/PAGES 
intersection: To improve the understanding 
of decadal to centennial climate variability

The IGBP-PAGES
WCRP-CLIVAR
Intersection activity



From the PAGES perspective, continuation of the hitherto 
successful principle of the PAGES-CLIVAR-Intersection of 
getting an extended view on present and past climate and 
environmental variations is still a very useful thing to do. We 
would like to extend joint activities to groups with a focus on 
regions of particular interest (e.g. Asian monsoon region and 
Southern Hemisphere being candidates). T. Kiefer/PAGES



- It evident that the global climate and environmental 
systems  exhibited a range of natural variability in the 
past that went beyond what can be observed and 
measured today.  
- For instance,  with a 90% or better confidence in the 
IPCC AR4 WG1 Paleoclimate chapter (Chap. 6: Jansen 
et al., 2007):

The intensity of the African-Asian summer 
monsoon and the regional frequency of tropical 
cyclones, floods, and droughts changed on decadal to 
centennial timescales over the last 10 ka.

PAGES Science Plan



On multi-decadal to multi-centennial 
timescales, it remains ambiguous whether 
stationary climate cycles exist, and how 
climatic and environmental variability relate 
to solar and volcanic forcing, sea ice, and 
ocean thermohaline circulation changes 
(Wanner et al., 2008).

PAGES Science Plan



Figure 2.14: Observed difference 
between summer and winter 
precipitation (mm/day) showing the 
monsoon domains. Based on modern 
precipitation climatology of Xie and 
A ki (1997)

The largest natural variation of the hydrological cycle 
at a global scale is associated with the monsoon 

systems  

Global Monsoon Systems



State of Science and Knowledge Gaps on Paleo 
Monsoons

Palaeoclimatological data have been used 
successfully to demonstrate, for example, the 
variability of the Indian, East Asian and African 
monsoons at Milankovitch timescales (e.g., Wang et 
al., 2005a; Wang et al., 2008). 

PAGES Science Plan
Global Monsoon Working Group



Figure 2.7: One-to-one coupling of glacial 
climate variability in Greenland (black; 
NorthGRIP, 2004), Antarctica (purple; 
EPICA Community Members, 2006) and 
the East Asian monsoon region (coloured; 
W t l 2008)



State of Science and Knowledge Gaps on Paleo 
Monsoons

At millennial to centennial timescales it has been 
shown that the monsoon systems varied in concert 
with rapid climate changes in the North Atlantic 
(e.g., An and Porter, 1997; Gupta et al., 2003; 
Mulitza et al., 2008.). 

PAGES Science Plan
Global Monsoon Working Group



State of Science and Knowledge Gaps on Paleo 
Monsoons

While the temporal evolutions of the regional 
monsoon systems are generally known, large 
uncertainties exist with respect to the sequence 
(phasing) of their response to global forcings. In 
addition, the potential interaction of interannual 
modes of climate variability (e.g., AMO, ENSO) and 
the global monsoon systems remains to be 
quantified.

PAGES Science Plan
Global Monsoon Working Group



State of Science and Knowledge Gaps on Paleo 
Monsoons

Proxy data suggest major changes in the 
hydrological cycle at low latitudes during rapid 
climate changes (e.g., Schefuß et al., 2005). 
However, the potential role of feedbacks mediated 
by the hydrological cycle in rapid climate changes 
awaits quantification.

PAGES Science Plan
Global Monsoon Working Group



State of Science and Knowledge Gaps on Paleo Monsoons

At millennial and shorter timescales, shifts in the position 
of the ITCZ have been linked to changes in the frequency 
of El Niño events (Haug et al., 2001), strength of the 
overturning circulation in the Atlantic Ocean (Stouffer et 
al., 2006) or high-latitude sea ice cover (Chiang and Bitz, 
2005). Since some of the inferred triggers of ITCZ shifts 
are correlated with each other (e.g., sea ice cover and 
rate of meridional overturning), the underlying processes 
leading to the ITCZ shifts are not fully understood. 

PAGES Science Plan
Global Monsoon Working Group



Tipping Elements:
Potential Changes in Coming Centuries
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warmer summers, ice melt, and sea level 
rise 

Arctic climate during the Last Interglacial (125,000 yr ago)

Polar ice sheet stability and sea 
level
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For publication 
in Palaeo3 in 
2009 

South America: Retreating glaciers

Villalba et al.,
(in press)



Carbon  Dioxide and 
Temperature
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Carbon  Dioxide and 
Temperature 

“Business as Usual”
Scenario in 2100

Carbon Dioxide

Temperature 
Change
from present



Abrupt Climate Change:
Is abrupt change likely under anthropogenic 

influence?

-44

-42

-40

-38
-36

-34
Greenland temperature

051015202530

d18O

Age, ky  before present

Grootes et al. 1993

“8.2 ky event”

Clarke et al. 2003



Modeled response 
to meltwater influx 
into the N. Atlantic

Simulation of 8.2 
ky meltwater event

Incl. forward 
modeling of 
proxies.

Temperature °C Precipitation mm/day

Abrupt Climate Change:

LeGrande et al., 2006, PNAS

δ18O precip ‰ δ18O seawater ‰



Water resources:      
Some regions of the world are expected to get much 

drier

Year 2100 AD



US Southwest:
Is the current drought just the 

start?
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Theme Goals

- To unravel the mechanisms causing variations 
in both the global and regional monsoon systems.

- To identify and understand teleconnections 
between global- and regional-scale monsoon 
variations and other components of the climate 
system.

- To disentangle the processes leading to shifts 
in the position and strength of the ITCZ at 
interdecadal to millennial timescales.

PAGES Science Plan
Global Monsoon Working Group



- The Variability of the Hydrological Cycle 
Theme encompasses the research efforts of many 
programmes. Linkages will be sought with 
programmes such as WCRP-GEWEX and 
CLIVAR-VAMOS and CLIVAR-VACS, with the 
IPICS ice core community, and with regional 
monsoon projects such as MAIRS and AMMA.

PAGES Science Plan
Variability of the Hydrological Cycle Theme 



Thank you



Siddall et al., in press (Eos & J. Quat. Sci.) and in prep. (PAGES news)

Source Description Rise per century 
   

21st century prediction   

IPCC AR4 Ice sheet model with scaled surface mass 
balance (no ice-sheet dynamics) 

0.18 to 0.59 m 

IPCC AR4 (incl. simple 
dynamics) 

Ice sheet model with scaled surface mass 
balance (accelerated ice-sheet dynamics as 
a function of temperature) 

0.18 to 0.68 m 

IPCC TAR Ice sheet model with scaled precipitation 
(no ice-sheet dynamics) 

0.09 to 0.67 

Rahmstorf [2007]  Semi-empirical model based on 20th 
century observations 

0.5 to 1.4 m 

Horton et al. [2008] Comparison of 11 GCMs 0.54 to 0.89 m 

Pfeffer et al. [2008] Assessment of current ice-sheet dynamics < 2m 

   

Past change   

IPCC AR4 (20th century)1 Tide-gauge data 0.12 to 0.22 m 

Holocene (7 ka BP to pre-
industrial)2 

Isostatically corrected data compilation 0.04 to 0.07 m  

MWP 1a3 The most rapid period of sea-level rise 
during T I 

3 to 5 m 

Mean TI4 Mean rate of sea-level rise during T I 1 m 

Demise of Larentide5 Two phases of rapid retreat of the 
Laurentide in the early Holocene 

0.7 to 1.3 m 

 

Rates of sea level rise:  Past ice-sheet dynamics



PAGES
Past Global Changes

The ice cap on Kilimanjaro is melting
so fast it may disappear by 2020

Thompson et al (2002)

Restructure (under development 2005)

• Present-Past liaison 

• Regional variability 

• Human dimension eg. HITE

• Hydrological Cycle

• Polar Regions

• Greenhouse gases

• Interglacial variability

• Ocean acidification



www.clivar.org/organization/pages/
www.pages-igbp.org

www.clivar.org

Overall goal of CLIVAR/PAGES 
intersection: To improve the understanding 
of decadal to centennial climate variability

The IGBP-PAGES
WCRP-CLIVAR
Intersection activity



From the PAGES perspective, continuation of the hitherto 
successful principle of the PAGES-CLIVAR-Intersection of 
getting an extended view on present and past climate and 
environmental variations is still a very useful thing to do. We 
would like to extend joint activities to groups with a focus on 
regions of particular interest (e.g. Asian monsoon region and 
Southern Hemisphere being candidates). T. Kiefer/PAGES



PAGES / CLIVAR: new 
vision

Key scientific issues

• Climate variability over the last few millennia

• Abrupt climate change - extreme events

• Hydrologic, biospheric, land-surface interactions:

Constrain/evaluate models; Expansion of the PMIP activities

• Tropical-extratropical links including ocean and atmospheric teleconnections:

Link to the CLIVAR and PAGES-PANASH communities

• Overarching and Cross-cutting Implementation issues: 

Outreach - workshops - link model/data communities



CLIVAR Areas of Interest



PAGES / CLIVAR in the 
past:

History
- Developed in the early 90’s
- to improve understanding of decadal to century scale climate 
variability
- high-resolution paleoclimatic data to improve the predictability of 
change (corals, tree-rings, varved sediments and ice cores, ...)  

Topics
• dynamics of low-latitude climate change
• global ocean thermohaline variability
• regional-to-global scale hydrologic variability 
• dynamics of abrupt climatic change
• model evaluation and improvement 
• climate change detection



PAGES / CLIVAR- the 
past

MEETINGS:MEETINGS:
••Venice meeting 1999: Linking modelingVenice meeting 1999: Linking modeling--data data 
communitycommunity
••Il Ciocco, Italy, 2001: Abrupt Climate ChangeIl Ciocco, Italy, 2001: Abrupt Climate Change
••Hadley Cell workshop 2002: Merging of P/C Hadley Cell workshop 2002: Merging of P/C 
scientistsscientists
••Drought workshop, US 2003: International Drought workshop, US 2003: International 
networkingnetworking
••ESF, Spain, 2003: Linking modelingESF, Spain, 2003: Linking modeling--data data 
communitycommunity
••PMIP MeetingsPMIP Meetings

••The Paleoclimate Intercomparison Project (PMIP)The Paleoclimate Intercomparison Project (PMIP)

••P/C networking within other programs (EPICA/IMAGES)P/C networking within other programs (EPICA/IMAGES)

••P/C addressed some IPCC questions P/C addressed some IPCC questions -- Paleo chapter in next Paleo chapter in next 
report!report!



PAGES/CLIVAR  present and future 
Reconstitution and revision: 
• C/P-intersection working group meeting; Victoria, Canada, November 
2004
Developed new vision to reflect more specific issues, 
based on paleo-reconstruction, 
instrumental data analysis, 
and modeling,

Co-chairs:
Andrew Weaver (CLIVAR)
Eystein Jansen (PAGES)



Climate Variability - Past 
Millennia

Sub-themes
-Forcing and modeling
-Methods of multiproxy 
reconstructions
-Model/data comparison
-Spatial patterns of past climate 
change



Climate Variability - Past 
Millennia

Assessment 
and 
improvement 
of models ...

Jones and Mann, 
2004



Luterbacher et al. 2004

Europe and Northern Hemisphere: 500-year temperature 
variability

Climate Variability - Past 
Millennia

... and 
reconstruction

s.



Merge the 
regional 
information
for a global view!
Some activity 
already started in 
Europe and S-
America, 
Antarctica in 
prep.

Detect key 
regions for T / P
reconstructions.

Climate Variability - Past 
Millennia



Climate Variability - Past 
Millennia

Funded by EPRI (Electric Power Research Institute), PAGES and CLIVAR



Abrupt Climate Change:
Is abrupt change likely under anthropogenic 

influence?

-44

-42

-40

-38
-36

-34
Greenland temperature

051015202530

d18O

Age, ky  before present

Grootes et al. 1993

“8.2 ky event”

Clarke et al. 2003



Modeled response 
to meltwater influx 
into the N. Atlantic

Simulation of 8.2 
ky meltwater event

Incl. forward 
modeling of 
proxies.

Temperature °C Precipitation mm/day

Abrupt Climate Change:

LeGrande et al., 2006, PNAS

δ18O precip ‰ δ18O seawater ‰



Abrupt Climate Change:

PAGES/CLIVAR workshop 
“Rapid Climate Changes and the 8.2 ka Event”
(with UK RAPID Program)

October 2006, UK



Past Global Changes

Co-funded by Swiss and US National Science 
Foundations, & US National Oceanic and Atmospheric 

Administration

IGBP integrative project that addresses past changes 
in the Earth System in a quantitative and process-

oriented way in order to improve projections of future 
climate, environment and sustainability.



PAGES science contributions to the AR5PAGES science contributions to the AR5
T. Kiefer, H.Wanner, B. Otto-Bliesner, O.Solomina and L. NewmanT. Kiefer, H.Wanner, B. Otto-Bliesner, O.Solomina and L. Newman

PAGES (Past Global Changes)
• Integration of paleoscience into other global change research agendas.
• Synthesis and dissemination of paleoscience research results.
• Development of standardized reference datasets.
• Interdisciplinary and internationally inclusive paleoscience research framework.



Figure 2.14: Observed difference 
between summer and winter 
precipitation (mm/day) showing the 
monsoon domains. Based on modern 
precipitation climatology of Xie and 
A ki (1997)

The largest natural variation of the hydrological cycle 
at a global scale is associated with the monsoon 

systems  

Global Monsoon Systems



State of Science and Knowledge Gaps on Paleo 
Monsoons

Palaeoclimatological data have been used 
successfully to demonstrate, for example, the 
variability of the Indian, East Asian and African 
monsoons at Milankovitch timescales (e.g., Wang et 
al., 2005a; Wang et al., 2008). 

PAGES Science Plan
Global Monsoon Working Group



Figure 2.7: One-to-one coupling of glacial 
climate variability in Greenland (black; 
NorthGRIP, 2004), Antarctica (purple; 
EPICA Community Members, 2006) and 
the East Asian monsoon region (coloured; 
W t l 2008)



State of Science and Knowledge Gaps on Paleo 
Monsoons

-
At millennial to centennial timescales it has been 
shown that the monsoon systems varied in concert 
with rapid climate changes in the North Atlantic 
(e.g., An and Porter, 1997; Gupta et al., 2003; 
Mulitza et al., 2008.). 

PAGES Science Plan
Global Monsoon Working Group



State of Science and Knowledge Gaps on Paleo 
Monsoons

While the temporal evolutions of the regional 
monsoon systems are generally known, large 
uncertainties exist with respect to the sequence 
(phasing) of their response to global forcings. In 
addition, the potential interaction of interannual 
modes of climate variability (e.g., AMO, ENSO) and 
the global monsoon systems remains to be 
quantified.

PAGES Science Plan
Global Monsoon Working Group



State of Science and Knowledge Gaps on Paleo 
Monsoons

While the temporal evolutions of the regional 
monsoon systems are generally known, large 
uncertainties exist with respect to the sequence 
(phasing) of their response to global forcings. In 
addition, the potential interaction of interannual 
modes of climate variability (e.g., AMO, ENSO) and 
the global monsoon systems remains to be 
quantified.

PAGES Science Plan
Global Monsoon Working Group



State of Science and Knowledge Gaps on Paleo 
Monsoons

Proxy data suggest major changes in the 
hydrological cycle at low latitudes during rapid 
climate changes (e.g., Schefuß et al., 2005). 
However, the potential role of feedbacks mediated 
by the hydrological cycle in rapid climate changes 
awaits quantification.

PAGES Science Plan
Global Monsoon Working Group



State of Science and Knowledge Gaps on Paleo Monsoons

At millennial and shorter timescales, shifts in the position 
of the ITCZ have been linked to changes in the frequency 
of El Niño events (Haug et al., 2001), strength of the 
overturning circulation in the Atlantic Ocean (Stouffer et 
al., 2006) or high-latitude sea ice cover (Chiang and Bitz, 
2005). Since some of the inferred triggers of ITCZ shifts 
are correlated with each other (e.g., sea ice cover and 
rate of meridional overturning), the underlying processes 
leading to the ITCZ shifts are not fully understood. 

PAGES Science Plan
Global Monsoon Working Group



Tipping Elements:
Potential Changes in Coming Centuries
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warmer summers, ice melt, and sea level 
rise 

Arctic climate during the Last Interglacial (125,000 yr ago)

Polar ice sheet stability and sea 
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For publication 
in Palaeo3 in 
2009 

South America: Retreating glaciers

Villalba et al.,
(in press)



Water resources:      
Some regions of the world are expected to get much 

drier

Year 2100 AD



US Southwest:
Is the current drought just the 

start?
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Theme Goals

- To unravel the mechanisms causing variations 
in both the global and regional monsoon systems.

- To identify and understand teleconnections 
between global- and regional-scale monsoon 
variations and other components of the climate 
system.

- To disentangle the processes leading to shifts 
in the position and strength of the ITCZ at 
interdecadal to millennial timescales.

PAGES Science Plan
Global Monsoon Working Group



- The Variability of the Hydrological Cycle 
Theme encompasses the research efforts of many 
programmes. Linkages will be sought with 
programmes such as WCRP-GEWEX and 
CLIVAR-VAMOS and CLIVAR-VACS, with the 
IPICS ice core community, and with regional 
monsoon projects such as MAIRS and AMMA.

PAGES Science Plan
Variability of the Hydrological Cycle Theme 



Siddall et al., in press (Eos & J. Quat. Sci.) and in prep. (PAGES news)

Source Description Rise per century 
   

21st century prediction   

IPCC AR4 Ice sheet model with scaled surface mass 
balance (no ice-sheet dynamics) 

0.18 to 0.59 m 

IPCC AR4 (incl. simple 
dynamics) 

Ice sheet model with scaled surface mass 
balance (accelerated ice-sheet dynamics as 
a function of temperature) 

0.18 to 0.68 m 

IPCC TAR Ice sheet model with scaled precipitation 
(no ice-sheet dynamics) 

0.09 to 0.67 

Rahmstorf [2007]  Semi-empirical model based on 20th 
century observations 

0.5 to 1.4 m 

Horton et al. [2008] Comparison of 11 GCMs 0.54 to 0.89 m 

Pfeffer et al. [2008] Assessment of current ice-sheet dynamics < 2m 

   

Past change   

IPCC AR4 (20th century)1 Tide-gauge data 0.12 to 0.22 m 

Holocene (7 ka BP to pre-
industrial)2 

Isostatically corrected data compilation 0.04 to 0.07 m  

MWP 1a3 The most rapid period of sea-level rise 
during T I 

3 to 5 m 

Mean TI4 Mean rate of sea-level rise during T I 1 m 

Demise of Larentide5 Two phases of rapid retreat of the 
Laurentide in the early Holocene 

0.7 to 1.3 m 

 

Rates of sea level rise:  Past ice-sheet dynamics



- IPCC AR4 paleo-findings: Chapter 6 and 9 WG1

- PAGES Top 5 (or so) “more recent” syntheses
1. Glacial Ocean sea surface temperature
2. Holocene climate trends
3. Sea level change
4. Regional climate last 2000 years (S. America)
5. Benchmarking of coupled models (PMIP3 - WCRP CMIP5)
6. Fire activity in the past

- Synthesis and Integration “selected” topics
1. Water resources
2. Tipping points
3. Ocean and land biogeochemistry

Content



Acidification event during PETM at 55 
Ma

Biogeochemisty

Ocean acidification: future and past

Caldeira and Wickett, 2003

Preindustrial to future

Kiefer et al., 2008; PAGES 
News



≥90% confidence in IPCC AR4 WG1 paleo- chapter
• The current increase of GHG in the atmosphere occurs at rate that is unprecedented during at least 
the last 16 ka.
• Today’s concentrations of CO2 and CH4 exceed by far the natural range of the last 650 (now 800) ka
• Antarctic CO2 and temperature co-varied over the last 800 kyr, indicating a close relationship 
between climate and the carbon cycle.
• The Last Glacial Maximum was 4-7°C colder than the pre-industrial late Holocene, with the high 
latitude cooling being more pronounced than the global average.
• Glacial-interglacial cycles were driven by orbital insolation changes and amplified not only by 
changes in GHG concentrations and ice sheet extent but also by feedbacks associated with ocean 
circulation, sea ice, dust, and biophysical processes.
• Marine carbon cycle processes were primarily responsible for the CO2 variations between glacials 
and interglacials.
• The global warming that terminated the LGM happened an order of magnitude more slowly than the 
20th century warming.
• The North Atlantic region experienced repeated abrupt warmings and coolings during the last 
glacial period. These occurred within decades and had climatic implications in remote regions 
around the globe.
• The structure and composition of regional vegetation is sensitive to climate change and can 
respond within decades.
• The intensity of the African-Asian summer monsoon and the regional frequency of tropical 
cyclones, floods, and droughts changed on decadal-to-centennial timescales over the last 10 kyr.
• The current increase in CO2 and GHG forcing is at least 5 times faster than at any time during the 
pre-industrial era of the last two millennia.
• The warmth of the northern hemisphere during the second half of the 20th century was exceptional 
in its amplitude and hemispheric spread, as compared to the last ca. 500, and probably even 1300 
years.
• Droughts lasting decades or longer were a recurrent climatic feature in northern and eastern Africa 
and the Americas over the last 2 kyr.
• Climate models can simulate the northern hemisphere temperature trends of the last millennium 
based on natural forcings but require anthropogenic GHG forcing to simulate the temperature rise of



Cape Town, South Africa

• 380 participants

• 65 countries

• 65 National Committees



AfricanNESS

www.igbp.net/documents/AFRICANESS-REPORT.pdf 



Integrating Human and Natural History
IHOPE: Integrated 
History and Future 
of People on Earth

IHOPE Research Plan
2009



Ocean Projects in IGBP



IMBER expands
• GLOBEC-IMBER Transition Task Team (2008-

2009)
• Chair: John Field (South Africa)

• Prepare supplement to IMBER Science 
Plan/Implementation Strategy to define the additional 
science to be tackled by IMBER II after the closure of 
GLOBEC at the end of 2009

• Timeline
• February 2009 - open review via web: www.imber.info
• www.globec.org
• March/April 2009 – review by IGBP and SCOR
• June 2009 - Presentation at GLOBEC OSC
• January 2010 – implementation of IMBER II

Integrated Marine Biogeochemistry
and Ecosystem Research 

IMBER 

Global Ocean 
Ecosystem Dynamics

GLOBEC

http://www.imber.info


Plant Functional Types 
Fast-tract initiative

Objectives
• Construction of a global 

database of plant functional 
traits

• Design of a new generation of 
global dynamic vegetation 
models

www.try-db.org

Nitrogen fixation capacity

Leaders: Sandra Lavorel (IGBP), Colin Prentice (AIMES/IGBP), Sandra Díaz 
(GLP and Diversitas), and Paul Leadley (DIVERSITAS)



• Functional biodiversity effects on ecosystem 
processes, ecosystem services and 
sustainability in the Americas: an 
interdisciplinary approach

• A network of scientists addressing links between land-use as a 
driver of global change, functional biodiversity shifts and 
ecosystem processes and services in the Americas. Aims:

• comparison of the effects of land-use on functional 
biodiversity;

• establish links between functional biodiversity, 
ecosystem functioning and major ecosystem 
services, as perceived by different local and non-local 
stakeholders 

• develop a conceptual framework and a set of 
empirical tools and recommendations to be used as 
the basis for management decisions aimed to assess 
and optimize the ecosystem-service value of the land. 

http://www.ecosystem-services.org/iaicrn2015/index.html



ICSU review of IGBP 

to be published early 2009



Some Key Recommendations 
of the IGBP Review

• Develop a strategic vision and prioritize activities 

• Maximize scientific, policy and practice impacts of 
IGBP-related science

• Reinstate Fast-track Initiatives

• Reconsider the size and composition of the SC for 
strategic decision-making



• 2009-2013
IGBP Integration & Synthesis 

• 2012
IGBP Open Science Conference



• Do protected areas (Indian 
Reservations) protect biodiversity in 
the Amazon?

• Bionergy Expansion, Climate 
Change and Biodiversity in Brazil

Scientific Questions of Potential Interest to DIVERSITAS



Protected areas 
in the line of fire:

Indigenous 
reserves inhibit 
deforestation 
and fire.

WHRC, Environmental 
Defense, IPAM, ISA.  



So far, protected areas 
(Conservation Units and Indian 
Reservations) show much less 
deforestation in Amazonia 
(Nepstad et al., 2006) 

The role of protected areas for conservation and 
sustainable management of natural resources in 

Amazonia

Brazil : 8.514.876,6 km2 (IBGE 2001)

Legal Amazon: 5.217.423 km2 



Energy Security

Development Climate 
Mitigation

• Energy vs. 
Sequestration
• Full radiative 
forcing (albedo, 
energy 
partitioning)
• Food security
•Water availability
• Domestic vs. 
export and farms 
vs. large industry
• Soil conservation
• Biodiversity
• Equity

There are trade off between the three components, 
but within each element (corner) there are trade offs.

Synergies and Antagonisms
of Bioenergy Expansion 

ESSP Bioenergy Workshop, Piracicaba, Brazil, July 2008



In the Cerrado biome global warming will 
push the present area of occurrence, and 
the diversity centre, to the southeast were 
suitable areas are aklready occupied by. 
more then 40% of the species of trees will 
be extinct in 2100. Using GARP.

Area with the higher 
diversity of species of trees 

in the optimistic scenario
Present area with the 

higher diversity of 
species of trees

Area with the higher 
diversity of species of trees 
in the pessimistic  scenario



Based  in Colombo 2007 , Using GARP.

Atlantic 
Forest 

and 
Climate 
Change

- 30% - 65%

A

B C

Potential 
occurrence 
at present

Project occurrence  for 2050 
Low emissions scenario

Project occurrence  for 2050 
High emissions scenario



In the NE the Atlantic 
Forest tends to 
disappear due to a 
increase in 
temperature coupled 
with a reduction in 
rainfall

In the South the 
Araucaria forest tends 
to disappear due to 
increase in 
temperature. 



CLIMATE CHANGE, BIODIVERTISTY CLIMATE CHANGE, BIODIVERTISTY 
AND SUGAR CANE EXPANSION IN AND SUGAR CANE EXPANSION IN 

BRAZILBRAZIL



Tropical Savannas: Area 
with the higher diversity of 

species of trees in high 
emission s  scenario 

Atlantic Forest: Area with 
the higher diversity of 

species of trees in the high 
emissions scenario 



Sources: IBGE & CTC

Pantanal

Potential Potential 
Areas for Areas for 

the the 
Expansion of Expansion of 
Sugar CaneSugar Cane

BIOFUELS
IN 

BRAZIL



Baixo risco climático
Risco temperatura baixa
Risco de excesso hídrico
Baixo risco com irrigação de manutenção
Baixo risco com forte irrigação de manutenção
Alto risco climático
Área de proteção ou excluída

SUGAR CANE
Scenario A2
Year - 2070

Low  Climatic Risk

Irrigation

Source: E. Assad, EMBRAPA, 2008

Current Government
Policies preclude
sugar cane expansion
into the Amazon



Sources: IBGE & CTC

Pantanal

Potential Potential 
Areas for Areas for 

the the 
Expansion of Expansion of 
Sugar CaneSugar Cane

BIOFUELS
IN 

BRAZIL

AREAS OF PROJECTED 
MAXIMUM BIODIVERSITY
FOR SAVANNAS AND 
ATLANTIC FOREST



The New IGBP
1999-2004: synthesis project, transition, and 
restructure

2005: new questions and 
structure, with a focus on:

• biogeochemical sciences with 
relevance to issues of societal 
concern 

• interdisciplinarity and 
integration 

• Earth System context



The Vision of IGBP is to provide scientific knowledge 
to improve the sustainability of the living Earth. 

• Interactions of Earth’s 
biological, chemical, 
and physical processes 
and human systems 

• Issues relevant to 
society

• Interdisciplinary and 
integrative research 

• Earth System context

IGBP
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