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1. The Anthropocene Era



Sources: Rahmstorf et al. 2007; Cazenave and Narem 2004; 

Cazenave 2006 & 2006 -2008 data from A. Cazenave
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Climate Change

Raupach et al. 2007; GCP
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Human Imprint on the Terrestrial Biosphere



Human Imprint on Marine Ecosystems

Fisheries collapse
ï The Atlantic cod stocks off the east 

coast of Newfoundland collapsed in 
1992, forcing the closure of the 
fishery

ï Depleted stocks may not recover 
even if harvesting is significantly 
reduced or eliminated entirely

ï About 50% of all fish stocks are 
fully exploited, 15 -18% are 
overexploited, and 9-10% have 
been depleted or are recovering 
from depletion

Millennium Ecosystem Assessment 2005,
Steffen et al. 2004



Significant and largely irreversible 
changes to species diversity

ïHumans have increased the 
species extinction rate by as 
much as 1,000 times over 
background rates typical over 
the planetôs history (medium 
certainty)

ï 10ï30% of mammal, bird, and 
amphibian species are currently 
threatened with extinction 
(medium to high certainty)

Source: Millennium Ecosystem Assessment 2005



Oki, et. al, 2002, IHE-UNESCO (Based on Statistics from FAO etc., for 2000)

Caribbean

North 
America

Central 
America

South 
America

West

Africa

Oceania

East &

South East Asia

South

Asia

USSR

North West
Africa

Western
Europe

Middle

East

1~5 5~10 10~15 15~20 20~30 30~50 50< 

Importer based, over 5 km3/y

km3/y

78.5

33.5

46.2

57.5
38.8

36.4

Economic Globalization: 
Virtual Water Flows

(Cereals only)



The multi-faceted nature of global change



From Steffen et al. 2004

Anthropocene
Stage 2

(1945 - 2010/2020)

The changing ôhuman
enterpriseô, from 1750

to 2000.

Note the start of the

ôGreat Accelerationô 
around 1950, when

many activities began
or accelerated sharply.



From: Steffen et al. 2004

Responses of the 
biophysical Earth System 

to the accelerating 
ôhuman enterpriseô.

The biophysical responses
of the Earth System show

many of the same features
as the Great Acceleration
in the human enterprise.



Source: Moran et al., Ecological Economics, 64, 470-474, 2008
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