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Outline

• Our new epoch: the Antropocene

• Beyond climate change & Copenhagen –
”planetary boundaries”

• It’s all connected

• Transformations on the global scale
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Main points

• We humans can cause the global 
environment to move into a state with which 
we have no historical experience

• We have identified a number of non‐
negotiable natural boundaries that we should 
not exceed

• Development and wellbeing can be created if 
these boundaries are respected
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Our new epoch: The Antropocene
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Our species’ history

First migration of 
fully modern humans

out of Africa

Aborigines 
arrive in
Australia

Migrations of
fully modern humans
from South Asia 

to Europe

Beginning
of agriculture

Great European
civilisations:
Greek, Roman

Source: GRIP ice core data (Greenland)
and S. Oppenheimer, ”Out of Eden”, 2004



A look farther back in time

Lüthi, D., et al.. 2008. EPICA Dome C Ice Core 
800KYr Carbon Dioxide Data.  
IGBP PAGES/World Data Center for Paleoclimatology 
Data Contribution Series # 2008-055
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The global nitrogen cycle

Galloway & Cowling, Ambio 31 (2), 2002



We can be seen from space

http://visibleearth.nasa.gov



Where are we heading?

Raupach et al. 2007, PNAS, updated; Le Quéré et al. 2009, Nature 
Geoscience; International Monetary Fund 2009



Beyond climate change:
”Planetary Boundaries”



Planetary Boundaries

Rockström, et al., Nature, 2009

New
Scientist
27 Feb
2010

Scientific
American
April 2010



Tipping points

J. Schellnhuber, in Steffen, et al., Challenges of a Changing Earth, 2002



Some properties of PBs

• Associated with a large-scale change in how planetary 
systems function (often a threshold or “tipping point”); 
these are non-negotiable

• Have some “control” variable

• Include normative aspects of defining preferred states 
- holocene stability

• Operate on time scales over which ethics and political 
action are relevant

• A “safe operating space” can be created within the 
boundaries



Planetary Boundaries
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Planetary Boundaries

Rockström, et al., Nature, 2009
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Amazonian land use change

http://visibleearth.nasa.gov/

1975

Rondonia (central Amazon basin)



Amazonian land use change

http://visibleearth.nasa.gov/

1986

Rondonia (central Amazon basin)



Amazonian land use change

http://visibleearth.nasa.gov/

1992

Rondonia (central Amazon basin)



Amazonian land use change

http://visibleearth.nasa.gov/

2001

Rondonia (central Amazon basin)



It’s all connected

Rockström, et al., Nature, 2009



... and how they work

after Snyder, et al., Climate Dynamics 23, 279-302, 2004;



Dead zones

Diaz, R. J. and R. Rosenberg, 2008: Spreading Dead Zones and 
Consequences for Marine Ecosystems. Science, 321, 926-929.



We’re in the same boat

Cassini spacecraft, Sept 15 2006



Observing Planetary Boundaries

Rockström, et al., Nature, 2009
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Future directions
• Higher time resolution on surface observations; free 

and efficient access to data

• Observations of ocean chemistry and biology

• How do we observe biodiversity from space?

• More coordination between in situ and space-based 
observations

• Maintain independent access to space-based 
observations (STEAM?) 

Global Environmental Change Secretariat



Main points ‐ again

• We humans can cause the global 
environment to move into a state with which 
we have no historical experience

• We have identified a number of non‐
negotiable natural boundaries that we should 
not exceed

• Development and wellbeing can be created if 
these boundaries are respected
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Thanks for your 
attention!


