
PAGES facilitates activities that address past changes in the 
Earth system in a quantitative and process-oriented way, in order 
to improve predictions of future climate and environment, and in-
form strategies for sustainability. PAGES encourages international 
and interdisciplinary collaborations and also seeks to promote the 
involvement of scientists from developing countries in the global 
paleo-community discourse.
PAGES’ scope of interest includes the physical climate system, 
biogeochemical cycles, ecosystem processes, biodiversity, and 
human dimensions, on different time scales - from the Pliocene 
to the recent past. PAGES’ Science Structure defi nes the scien-
tifi c scope of our activities and addresses the key components of 
the Earth system through the themes climate, environment and 
humans.

Science Structure

 – How does climate variability change through time?
– Is it possible to characterize large-scale atmospheric circulation?

 – Which ice-sheet and sea-level processes led to sea-level change 
during past warm periods? 

 – What are the impacts of volcanic eruptions, dust and aerosols on 
climate and society? 

The paleo perspective is central to the climate theme. Improved 
knowledge is still required on many topics such as climate forc-
ings, Earth system feedbacks modulation on climate variability, 
climate models, climate sensitivity across spatial and temporal 
scales, regional-scale climate dynamics, and non-linearities 

and thresholds in the 
climate system. Data 
and fi ndings generat-
ed under this theme 
assess predictability 
of climate modes and 
inform climate projec-
tion efforts. In combi-
nation with modern and 
historical observational 
evidence, they are 
suitable for developing 
climate services.

Regional reconstructions of sur-
face temperature since  AD1500 
showing the onset and magni-
tude of industrial-era warming 
(Abram et al. 2016).

Climate: Climate system dynamics

– What was the impact of changes in the amount of carbon stored in the 
oceans on past variations of atmospheric CO2 and climate?

– How did the carbon-pool size and the dynamics of peat deposits evolve 
through time?

– How do the different types of disturbance and the forest regime elements 
that characterize disturbances (frequency, severity, pattern) interact? 

This theme addresses components of the biosphere that inter-
act with each other and climate, and may introduce feedbacks 
into the Earth system - in particular at the regional level. The 
biophysical interactions and the biogeochemical exchanges with 
the atmosphere and oceans are among the focus of this theme. 
It also includes ecosystem dynamics and ecosystem services.
Research carried out under this theme is intended to inform 
environmental management efforts including landscape con-
servation, ecosystem management, fi re control, water manage-
ment, fi sheries, coastal planning, and potential geoengineering 
solutions. 

Environment: Biogeosphere and ecosystem dynamics

Temporal changes in continental and marine hypoxia over the last 300 years 
(Jenny et al. 2016)

– How and when do aquatic and terrestrial systems transition from 
natural variability to human-modifi ed ones?

– What are the linkages among fi re, climate, vegetation, and
human activities?

– Is it possible to identify early warning systems that may provide 
insight for resource managers?

Activities under this theme address long-term environmental 
changes where humans are a major agent (e.g. land use, 
pollution, over-fertilization, soil erosion, damming of rivers, 
and landscape fragmentation), and where environmental 
changes have a demonstrable effect on the function and 
well-being of both ecosystem services and societies.
This theme plays an important role for dynamic defi nitions 
of sustainability and meaningful risk assessments. It informs 
adaptation strategies and specifi c solutions for policy mak-
ers and resource managers, e.g. by providing insight into 
the dynamic recovery times of perturbed systems or increas-
ing understanding of multiple equilibria and “tipping points”. 

Humans: Human–Earth system interaction

Extent to which the Erhai 
lake-catchment system (China) 
currently meets social standards 
(blue) for an acceptable social 
foundation (green circle), and the 
status of ecological services: safe 
(green), cautious (yellow) and 
dangerous (red). The environmen-
tal ceiling (red circle) defi nes the 
boundary between sustainable and 
unsustainable use of ecological 
processes (Dearing et al. 2014).
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 Objectives

PAGES’ main areas of focus include:
• Facilitating international research activities on past envi-

ronmental changes
• Promoting the synthesis of scientifi c knowledge and data
• Strengthening the involvement of scientists from develop-

ing countries
• Integrating the paleoscience and wider global environ-

mental change communities
• Disseminating important research fi ndings and organiza-

tional information
• Supporting scientifi c training and education
• Integrating scientifi c evidence from observations and 

modeling
• Ensuring public access to paleoscientifi c data
• Enhancing the visibility and use of paleoresearch

PAGES’ working groups are the major instrument of PAGES, 
providing the platform for discussion, research and generation 
of synthesis products. PAGES’ workshops are designed to 
bring together researchers from a variety of disciplines and 
countries, with active involvement of early-career researchers 
and scientists from developing countries.

Data stewardship
There are important challenges involved in data discovery and 
production, synthesis, analysis, and archives. The goal should be 
providing future data users with constant, high-quality and easily 
accessible data. The data stewardship activity aims to develop 
paleodata standards, promoting reuse of paleodata and identify-
ing good practice in paleodata archiving.  
Warm worlds
This activity will assess knowledge of the changes of climate and 
environmental conditions for a planet warmer than preindustrial. 
It will identify the dynamic pathways into and out of these warm 
planetary states and estimate the existence of planetary bound-
aries associated with extreme warmth and rapid warming.
Thresholds, tipping points and equilibria in the Earth system
This activity will focus on multiple equilibria in components of the 
Earth system (such as ocean circulation, ice sheets, or marine 
and terrestrial ecosystems) using both paleo evidence and (tran-
sient) climate modeling. It will analyze their past occurrence and 
the risk of them happening in the future.
Extreme events and risk assessment
This activity will identify the diverse range of climatic and ecolog-
ical extreme events (such as hurricanes, droughts and fl oods) in 
the Earth system, develop common quantitative approaches to 
derive comparable and statistically robust probability estimates of 
extreme events and assess the potential for increased probability 
in response to changes in the system mean state.

Integrative activities

PAGES also keeps the paleoscience community up to date 
via social media.
Facebook: facebook.com/pastglobalchanges/
Twitter: PAGES_IPO
YouTube: PastGlobalChanges


