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The global ecocrisis

Climate change

Trespassing the
safe operating
space for
humanity for
key factors of
planetary
stability

Rockstrom et al. (2009) Nature 461



A 6th mass extinction? |

RE \/ I E \/ \/ (Barnosky et al. 2011_Nature 471)

d0i:10.1038/nature09678

Has the Earth’s sixth mass extinction
already arrived?

Anthony D. Bal'no_sl{yl’:z""}, Nicholas Matzke', Susumu '1‘(}miyal’?’3, Guinevere O. U. ‘\-"»_-'f(}ganl"g, Brian Swartz"2, Tiago B. Quent__all’:z'f‘,
Charles Marshall"?, Jenny L. McGuire"*P#, Emily L. Lindsey™?, Kaitlin C. Maguire?, Ben Mersey™* & Elizabeth A. Ferrer"?

Palaeontologists characterize mass extinctions as times when the Earth loses more than three-quarters of its species in a
geologically short interval, as has happened only five times in the past 540 million years or so. Biologists now suggest that a
sixth mass extinction may be under way, given the known species losses over the past few centuries and millennia. Here
we review how differences between fossil and modern data and the addition of recently available palaeontological
information influence our understanding of the current extinction crisis. Our results confirm that current extinction
rates are higher than would be expected from the fossil record, highlighting the need for effective conservation measures.

Mass extinction: loss of > 75% of species in a geologically
short interval



The ‘Big 5" mass extinction events
. Biodiversity during of the Phanerozoic
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V The "Big 5" Mass Extinctions
¥ Other Extintinctions Events

Thousands of Genera
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Millions of Years Ago The Ordovician event®%¢ ended ~443 Myr ago; within 3.3 to
1.9 Myr 579 of genera were lost, an estimated 86%;, of species.

Extinction is not new
* The Devonian event*®45-70 ended ~359 Myr ago; within 29 to

2Myr 35% of genera were lost, an estimated 759, of species.
Over 95% of the species that ever

existed have gone extinct. _ o
The Permian event™7 7 ended ~251 Myr ago; within

2.8 Myr to 160 Kyr 569, of genera were lost, an estimated

96% of species.

Long restoration times The Triassic event’*"™ ended ~200 Myr ago; within 8.3 Myr
to 600 Kyr 479% of genera were lost, an estimated 809%; of
species.

The Cretaceous event®®%%76-72 anded ~65 Myr ago; within

2.5 Myr to less than a year 409 of genera were lost, an
(Barnosky et al. 2011_Nature 471) estimated 76%, of species.



MO
i

( b

\’- .‘. :::'

»




== (eforestation’

AN 0 ape. I, y
«meadows and forest

patches
...IIIIIIII ‘loss of forest

functions’

Agroforestry

intensive
agriculture

P
o
=
h—
o
&
©
o
=Y}
<

| | |
Segregate :
greg functions

Current Iegtl, Institutional Current reality

& educational paradigm




Zomer, Trabucco, Coe & Place 50% of ‘agricul-
(2009) Trees on Farms: Analysis of tural land’ has
Global Extent and Geographical PRI L2 G T
Patterns of Agroforestry. ICRAF et
Working Paper no. 89. Nairobi,
Kenya: World Agroforestry Centre.
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Reward mechanisms

Rights-based approaches

Al. Land use policies, spatial development planning

A2. LU rights (e.g. community forest mngmnt)

Livelihoods, provisioning &
profitability

Land Conse- Response/
Drivers » use/cover quences & feedback
changes functions

options

B2. PES and conditional ES incentives

B1. Incentive structure through policy change (tax, subsidy etc

Economic incentives

Van Noordwijk, M., B. Lusiana, G. Villamor, H. Purnomo, and S. Dewi. 2011. Feedback loops added to four conceptual models linking land change with driving forces and actors. Ecology and
Society 16(1): r1. [online] URL: http://www.ecologyandsociety.org/vol16/iss1/respl/
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