
PAGES science contributions to the AR5

What does PAGES deliver?

- Research results that address the major scientific 
issues in paleoscience.
- Closing of knowledge gaps described in the Fourth 
IPCC Assessment Report.
- Support of innovative scientific approaches and 
new data acquisition in areas that will lead to a 
better understanding of the Earth System.
- Development of standardized reference datasets.
- Synthesis and dissemination of paleoscience re-
search results.
- Establishment of an interdisciplinary and internation-
ally inclusive paleoscience research framework.
- Integration of paleoscience into other global change 
research agendas.

What is PAGES?

PAGES (Past Global Changes) is the IGBP core proj-
ect 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 promotes integrative science that focuses on 
the reconstruction, analysis and modeling of past 
natural and anthropogenic changes of the climate 
and the environment. Associated integrative re-
search includes high-resolution time series, spatially 
dense mapping and modeling of past states of the 
Earth System, multi-proxy reconstructions, and tran-
sient and ensemble model runs.

PAGES IS A CORE PROJECT OF IGBP AND IS FUNDED BY THE US AND SWISS NATIONAL SCIENCE FOUNDATIONS AND THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

SEA LEVEL RISE
Empirical constraints

from past changes.

PALEOFIRE

Longterm trends in �re
activity and interactions

with climate.

GHG FORCING AND FEEDBACKS
Quanti�cation of climate sensitivity, feeback between
C-cycle and climate and
GHG sources and sinks.

SEA ICE

Reconstructing sea ice
dynamics in both polar
regions during di�erent
and rapidly changing
climates.

2000-YR
REGIONAL CLIMATE

Regional patterns, sensitivity and
variability from regional climate
reconstructions of the last 2 millennia.

HOLOCENE RECONSTRUCTIONS

Regional trends,
abrupt events and
global teleconnections.

PALEOCLIMATE RECONSTRUCTION CHALLENGE

Ground-truthing and improvement of
paleoclimate reconstruction methods
using model-based target scenarios.

State-of-the-art spatial reconstructions of, for example, ocean
temperatures at the height of the last ice age, as benchmarks for
model simulations of scenarios di�erent to modern.

SNAPSHOTS FROM THE LAST GLACIAL CYCLE

HYDROLOGICAL CYCLE

RAPID CLIMATE CHANGE

PAST INTERGLACIALS

OCEAN
BIOGEOCHEMISTRY

Global and regional trends in monsoon climate, inter-regional connections
and forcing/response mechanisms.

Mechanisms, rates and
thresholds of rapid changes
in ocean overturning and
atmospheric circulation.

Stability and variability of the Earth System under conditions
similar to today (interglacials).

E�ects of ocean acidi�cation
and marine nutrient cycling on
marine ecosystems and global

climate.

BIODIVERSITY

Longterm records of baseline biodiversity and natural variability.

LAND USE AND COVER - SOIL AND SEDIMENT 
History of changes in land use and cover, and records of soil erosion and
sediment transport for the interpretation of past landscape disturbances.
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Annual mean reconstructed LGM sea
surface temperature anomalies
(MARGO, 2009).

Spatial synthesis of Holocene
climate trends from proxy
evidence: global climate
change for AD~1700 compared
to ~6000 cal yr BP
(Wanner et al., 2008).

Observed di�erence between summer
and winter precipitation (mm/day)
showing monsoon domains
(Wang and Ding, 2006).

The bipolar climate seesaw, showing
the sequence of gradual Antarctic

and rapid Greenland warmings and
coolings (EPICA, 2006).

Regional maximum last interglacial summer temperatures,
expressed as anomalies relative to present (CAPE, 2006).
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Average August sea ice concentration
(%) for the Arctic for a) present and b) last interglacial
as simulated by CCSM2 model (Otto-Bliesner et al., 2006).

Left: 6 kyr BP minus present (0 kyr) charcoal abundance di�erences.
Right: 21 kyr minus present charcoal abundance di�erences.
(Power et al., 2008).

Landscape stability in alternative steady states.
T1 and T2 represent likely positions of major thresholds

in the system. The dashed arrows from T2 show possible
future trajectories of landscape recovery (Dearing, 2008).

Changes in the faunal
diversity of an Eastern
Antarctic freshwater lake
shown by the presence of
faunal microfossils in sediments.
The presence of microfossils in pre-
LGM sediments indicates the survival of
the fauna throughout glacial and inter-
glacial conditions (Cromer et al., 2006).

Why Paleoscience?

Past global change research shows us that what has 
happened can happen.

In addition, paleoscience provides:
- A long-term (natural) context for recent changes. 
- Data  to assess the roles of natural climate variability 
and anthropogenic forcing in global change.
- Testbed scenarios for aspects of the present and 
near future climate and environment.
- The only way to assess processes that act on times-
cales longer than the instrumental record.
- Scenarios as case studies for the sensitivity and op-
eration of the Earth System.
- Paleodata as benchmarks to assess model skill.
- A quantitative understanding of Earth System pro-
cesses through modeling paleo-scenarios.

The results of the Challenge will support and 
steer the community to develop strategies for
improving the reconstruction methods so that
past climate variations can be better understood.
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WATER - PALEOFLOODS

European Holocene �ood frequency
records (Macklin et al., 2006).

History of land use-climate
interactions with �uvial systems.

Geochemical
records across the
Paleocene-Eocene

Thermal Maximum (PETM)
from a depth transect of 5 deep
sea sediment cores. The PETM is

marked by a substantial carbonate
dissolution (Zachos et al., 2005).

Timeseries representing
the variability in GHGs and
mediterranean vegetation
cover over the last 800 ka
(Wol� et al., 2006; Tzedakis
et al., 2006)

Sea level rise from the last glacial to the
present interglacial occurred at an

average rate of 1 m/century, with
maximum rates of 3-5 m

(Dyke, 2004; Clark, in press).


