
Past Global Changes
An IGBP project charged with facilitating international collaborations

in developing a quantitative understanding of the Earth’s past climate and environment.

Science StructurePAGES Science
Why study past global changes?

- What has happened, can happen:
e.g., Abrupt climate change, ice sheet collapse, ocean over 
turning change, ocean chemistry changes.
- Long-term (natural) context for recent changes:
e.g., Last millenia climate, greenhouse gas variations.
- Past scenarios, which are relevant to the present 
and near future: e.g., early Holocene, past interglaicals, 
Pliocene “hothouse”, Paleocene-Eocene Thermal Maximum.
- Different scenarios provide clues for Earth 
System understanding: e.g., ENSO variability, monsoon 
teleconnections, vegetation/ecosystem changes.
- Quatntitative process understanding from model-
ing paleo-scenarios

The role of PAGES in paleoscience:

- Catalyzing international research activities: e.g., 
workshops, publications.
- Facilitating communication within the interna-
tional paleocommunity and beyond: e.g., meetings, 
newsletters, website.
- Enhancing the visibility of paleoresearch: e.g., 
review papers, special journal issues, scientific highlights in 
newlsetters.
- Integrate scientific activities from developing 
countries: e.g., meeting support, publication assistance.
- Providing access to paleo-information: e.g., data-
bases, calendar, educational paterial, and other products 
(see below).
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Accurate reconstructions of the climate forcings 
allow climate system models to be used to quantify 
the sensitivity of the climate system, both spatially 
and temporally, and to understand the natural, 
forced and unforced variability of the climate 
system. It allows us to put the present, past and 
projected climate changes in to context.

The challenge of this focus is to produce improved, 
extended and consistent time series of climate forc-
ings and feebacks (natural and anthropogenic) in-
cluding solar insolation and irradiance intensity, 
volcanic activity, land use and greenhouse gas 
aerosol concentrations.

Key questions:
- How did the climate forcings vary in the past?
- How sensitive was (and is) the climate system to  
  these forcings?
- The caused the natural GHG and aerosol
  variations?   
- In what sequence did changes in forcings,
  surface climate, and ecological systems occur?

Activities under this Focus add to a better under-
standing of past regional climatic and environmen-
tal dynamics through comparison of reconstruc-
tions and model simulations. Activities contribute 
towards a global coverage of high-resolution, 
well-dated paleoclimatic data, reconstructions of 
past climate-state parameters, a better understand-
ing of past modes of climate variability and their 
teleconnections, and of rapid and extreme climate 
events at the regional scale.

The timescales covered by this Focus encompass 
the last 130 kyr, in particular the time streams of 
the last glacial-interglacial cycle, the Holocene, 
and the last 2 kyr.

Key questions:
- How have regional climate and the Earth’s natu 
  ral environment changed in the past?
- What are the main modes of climate variability  
  on sub-decadal to orbital timescales?
- How does climate variability and extreme events  
  relate to the mean state of the climate system?

This focus looks at interactions between compo-
nents of the Earth System (ES) (atmosphere, bio-
sphere, cryosphere, hydrosphere) and the links be-
tween regional- and global-scale changes. 

Working groups will address these changes and 
their underlying processes, i.e., their response to 
changes in forcings, internal feedbacks and tele-
connections. Focus 3 science is organized under 4 
topical headings: The hydrological cycle, Rapid 
climate change, Interglacials, Paleo-perspectives 
on ocean biogeochemistry.

Key questions:
- How do large-scale changes in the ES affect          
  regional climatic and environmental conditions? 
- How have regions or ES components interacted  
  to produce climate and environmental variations  
  on a global scale?
- What are the causes and thresholds of rapid   
  transitions between quasi-stable climatic and     
  environmental states, in particular on timescales  
  that are relevant to society? How reversible are  
  abrupt climatere changes?

This Focus addresses the long-term interactions 
between past climate conditions, ecological pro-
cesses and human activities. Emphasis lies in 
comparing regional-scale reconstructions of envi-
ronmental and climatic processes with evidence 
of past human activity. 

The Focus promotes regional integration of re-
cords and dynamic modeling to understand the 
nature of climate-human-ecosystem interactions, 
quantify the roles of the drivers forcing change, 
examine the feedbacks between anthropogenic 
activity and the natural system, and provide inte-
grated datasets for model comparison and verifi-
cation. Focus 4 science is organized under 6 
topical headings: Carbon, Water, Soil and Sedi-
ment, Biodiversity, Climate hotspots, Land Use 
and Cover.

Key questions:
- What are the historical patterns of human 
  interactions with climate change and ecological  
  processes?
- How can we learn from these past patterns and  
  interactions to better understand and manage   
  natural ecosystems at present and in the future?

Chronology is crucial to paleoresearch and 
often constrains the strength of conclusions 
from paleoenvironmental reconstructions.

This Theme supports efforts to improve tools 
for absolute and relative dating, and to en-
hance the reliability of reference timescales. It 
also encourages creative new approaches to 
solving chronology issues.

This Theme supports improvement of the preci-
sion and accuracy of paleo-proxies as a basis 
for high-quality reconstructions of past global 
change to complement instrumental data.

It includes efforts on proxy interpretation and 
development, analytical innovation, inter-
laboratory comparisons, and calibration re-
finement, which lead to uncertainty reduction 
in proxy-based reconstructions.

This theme supports efforts to improve model 
components specific for paleoresearch re-
quirements.

Acitivities include the development of strate-
gies for proxy-modeling, devising methods for 
objective model-data comparison, and pro-
moting the development of comprehensive 
Earth System model families.

This Theme provides an umbrella for activities 
that support availability and access to paleo-
science data, as well as creative ways for 
their scientifically fruitful utilization.

The Theme aims to mediate between the sci-
entific community and international datacen-
ters, as well as the regional, national, and 
thematic databases

PAGES Website
www.pages-ibgp.org

PAGES Products

Subscribe to PAGES on our website and get 
the free newsletter (hardcopy or digital)!

PAGES News

3 times a year PAGES produces a free newsletter 
containing up-to-date news and information 

on everything paleo!

Each issue contains a special 
topical section, information on 
the outcomes of workshops, and 
updates on paleo-research pro-
grams. 

A regular Open Science section 
provides the opportunity for any 
paleo-researcher to contribute a 
science highlight.

Recent issues include:
- Paleoceanography
- Data-Model Comparison
- Speleothem Research

- Change at the Poles
- Paleo Sea Level

The PAGES International Project Office main-
tains a website full of news and information on 
paleo-events, -research and -products.  We also 
provide a numbr of free online databases 
(products, jobs, event calendar, people).

The website also contains information on 
PAGES-supported science and Working Groups.

Other PAGES Products

PAGES has a number of other products 
available, such as educational slides 
(free to download) and also books and 
special journal issues. These usually 
stem from PAGES supported workshops 
and conferences, or from PAGES-driven 
science initiatives and Working Groups. 
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The first interglacial-to-glacial cycle and the Holocene

Modified from Martrat, B., Grimalt, J.O., Shackleton, N.J., de Abreu, L., Hutterli, M.A. and Stocker, T.F., 2007: Four climate cycles of recurring deep and

surface water destabilizations on the Iberian Margin, Science, 317: 502-507.


