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A return to the Holocene equilibrium?
The door is likely closed...

Source: Clark et al. (2016). Consequences of Twenty-first Century Policy for Multi-milennial climate and sea level change. Nature Climate Change
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ARgoscillation to a new ice age?
The door is likely closed...

Source: Ganopolski et al. (2016). Critical Insolation- CO, relation for diagnosing past & future glacial inception. Nature
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In 50 years we tipped from 10,000 years Holocene
to the Anthropocene

What we do next 50 years will determine next 10,000 years

Image: Mattias Klum
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SMALL WORLD ON LARGE PLANET BIG WORLD ON SMALL PLANET
Externalities Internalities

Incremental, linear change Non-linear, Regime shifts
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rom a small world on a large planet...
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Global Tipping Points




& the Paris Agreement

Sources: Adapted from Schellnhuber et al. (2016). Nature Climate Change
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Risk of a tipping point in the Amazon rainforest

Source: Lewis et al. (2011), Science

Fig 1. (A and B)
Satellite-derived
standardized
anomalies for dry-
season rainfall for the
two most extensive
droughts of the 215t
Century in Amazonia.
(Cand D) The
difference in the 12
E months (October to
CWD (mm) %:gg?o-wo ‘ September) MCWD
‘ 15010100, D : from the decadel
1580130050 mean (excluding 2005
>0 and 2010), a measure
of drought intensity
that correlates with
tree mortality. (A) and
(C) show the 2005
drought; (B) and (D)
show the 2010
drought.
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SCIENTIFIC REPg}RTS

OFEN A deforestation-induced tipping
_point for the South American
_monsoon system
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ARTICLE
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Self-amplified Amazon forest loss due to
vegetation-atmosphere feedbacks

Delphine Clara Zemp"2¥, Carl-Friedrich Schleussner?3, Henrique M. J. Barbosa®, Marina Hirota>®,
Vincent Montade’, Gilvan Sampaio8, Arie Staal®, Lan Wang-Erlandsson'®" & Anja Rammig212
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Science REPORTS

Cite as: A. Bacemi et al., Science
10.1126/science. aam5962 (2017).

Tropical forests are a net carbon source based on
aboveground measurements of gain and loss

A. Baccinl,”* W. Walker,' L. Carvalho,* M. Farina,' D. Sulla-Menashe,* R. A. Houghton'

Rainforest Carbon dynamics 2003-2014
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Planetary Boundaries
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Planetary boundaries: Guiding
human development on a
changing planet
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A safe operating
space for humanity

2009 15t Analysis



Climate

Planetary
Boundaries

A safe operating
space for humanity

2015 Update
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Definition of the opportunity set 1 [ 8

> Demand on environmental resources exceeds The nine planetary boundaries and the safe operating space
the natural regeneration rate

> A novel and rigorous framework presented in
Nature in 2009 selected by our team

> Nine key environmental dimensions, each
with its own ‘threshold’

v

“Safe operating space” defined as the area
within thresholds

Companies within the safe operating space are
more likely to benefit from environmental trends
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— Policy Operationalization
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— Intergovernmental focus

LARENDAL

A Centre Collaborating with UNEP
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BETTER POLICIES FOR BETTER LIVES
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in the Anthropocene — Biomes,
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ormations to Global Sustainable

Development




— Four priority areas

Source: Rockstrom et al. (2016). Global Commons in the Anthropocene: World Development on a Stable and Resilient Planet. IIASA & SRC

Global energy system
transformation

Transformation towards
sustainable cities & urbanisation

Transformation towards a healthy B
& sustainable food system

A transformation to a circular
economy paradigm

Photo: Mattias Klum
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The Carbon

Opinion = 0OP-ED CONTRIBUTOR

By JOHAN ROCKSTROM MARCH 23, 2017

Why the World Economy Has to Be Carbon Free by 2050
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2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

anthropogenic CO, emissions (gross)
T fossil fuel and industry

land use and land-use change

Rockstrom, Gaffney, Joeri, Meinshausen, Nakicenovic, Schellnhuber. Science 24 March 2017
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We are already on the right trajectory

o Share of primary energy
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Rockstrom, Gaffney, Rogelj, Meinshausen, Nakicenovic, Schellnhuber. Science 24 March 2017
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