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1. The Anthropocene Era




Climate Change

Anthropogenic CO, emissions
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Human Imprint on the Terrestrial Biosphere




Human Imprint on Marine Ecosystems

Fisheries collapse Fish landing in tons

i The Atlantic cod stocks off the east
coast of Newfoundland collapsed in
1992, forcing the closure of the
fishery

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

I 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

100 000
Distant past Recent past Future
(modeled)

I Humans have increased the | o) R ——
species extinction rate by as
much as 1,000 times over
background rates typical over
t he pl anetmédaumhi st
certainty)

i 107 30% of mammal, bird, and 1 \
amphibian species are currently l - -
threatened with extinction e
(medium to high certainty)

Marine Mammals Mammals Birds Amphibians All species
species

Source: Millennium Ecosystem Assessment 2005



Economic Globalization:
Virtual Water Flows
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Oki, et. al, 2002, IHE-UNESCO (Based on Statistics from FAO etc., for 2000)



The multi-faceted nature of global change
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People (billion)
(- TR Ay
1950 International

Dollars (10'%)

998 US Dollars

(billian)

Anthropocene
Stage 2

( 1 945 = 2 O 1 0/2 O 2 O) Damming of Rivars A 280 Fartilisar Consumption

e [a]]

]
=

Dams (thousand)
BRSO B

The changing

enterpriseo,
to 2000.

Urban Population Papar Consumption

W

: -]

-
LA =T T N

S

Tans (million}

People (billion)
2

Humber (thousonds)

Note the start of the
0 Great Accel
around 1950, when
many activities began
or accelerated sharply.
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Responses of the
biophysical Earth System
to the accelerating
Ohuman enter g

The biophysical responses
of the Earth System show
many of the same features
as the Great Acceleration
In the human enterprise.
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The Challenge of the Anthropocene

Source: Moran et al., Ecological Economics, 64, 470474, 2008



