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Impacts of global warming at 1.5°C are
significantly lower than at 2°C

« By 2100, global mean sea level rise will be around 10 cm
lower, irreversible loss of Greenland ice sheet could be
triggered between 1.5°C and 2°C.

 Less extreme weather where people live, including extreme
heat and rainfall.

 Global population exposed to water shortages up to 50% less

« Up to several hundred million fewer people exposed to
climate-related risk and susceptible to poverty by 2050
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How the level of global warming affects impacts and/or risks
S P lVI 2 ‘ associated with the Reasons for Concern (RFCs) and selected

natural, managed and human systems

Impacts and risks associated with the Reasons for Concern (RFCs)
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Purple indicates very high
risks of severe impacts/risks
and the presence of
significant irreversibility or
the persistence of
climate-related hazards,
combined with limited
ability to adapt due to the
nature of the hazard or
impacts/risks.

Red indicates severe and
widespread impacts/risks.
Yellow indicates that
impacts/risks are detectable
and attributable to climate
change with at least medium
confidence.

White indicates that no
impacts are detectable and
attributable to climate
change.
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Tipping Elements in the Earth System
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Interaction of Tipping Elements: “Hothouse Earth”

Tipping elements atrisk:
O 1°C-3°C
© 3°C-5°C
@ >5°C
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Trajectories of the Earth System in
the Anthropocene

Will Steffen®’, Johan R ', Katherine Richardsorf, Timothy M. Lentorf, Carl Folke**, Diana Liverman,
Colin P. Summethayes?, Anthony D. Barnosky?, Sarah E. ComelF, Michel Crugfi<', Jonathan F. Donges™™,
Ingo Fetzer”, Steven J. Lade™®, Marten Scheffer, Ricarda Winkelmann'", and Hans Joachim Schellnhuber**™'

Edited by William C. Clark, Harvard Universty, Cambridge, MA, and approved July 6, 2018 (received for review June 19, 2018)

We explore the risk that self-reinforcing feedbacks could push the Earth System toward a planetary
threshold that, If crossed, could pn\musubllmbn of the climate at intermediate temperature rises and
cause ona "Hoth Earth” pathway even as human emissions are reduced. Crossing
m.mumﬂhdmawmﬂgh«gw:mm P than any il lacial in the past
1.2 million years and to sea levels significantly higher than at any time in the Holocene. We examine
the evidence that such a threshold might exist and where it might be. If the threshold is crossed, the
resulting trajectory would likely cause serious disruptions to ecosystems, society, and economies. Col-
lective human action is required to steer the Earth System away from a potential threshold and stabilize it in a
habitable interglacial-like state. Such action entails stewardship of the entire Earth Smm—blotph‘n,
climate, and wd'dn—md could in:h& doc.bunlnﬁon of the global h

carbon sinks, behavi logical i tions, new g g , and trans-
formed social values.

Earth System trajectories | dimate change | Anthropocene | biosphere feedbacks | tipping el

The Anth isafg d new jcal ep-  recognizing that different societies around the world
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och {I)hased on lhecbemhon that human impacts
on essential planetary processes have become so pro-
found @2) that they have driven the Earth out of the
Holaoeneepod'l in which agriculture, sedentary com-
, and lly snoally and technologically
human societi loped. The liza-
tion of the Anthrop asanew geological epochis
being considered by the stratigraphic community (3),
but legardess of the outcome of that process, itis
PP that Anthrop
Hok diti in several resp
2. The knowledge that human activity now rivals geo-
logical forces in influencing the trajectory of the Earth
System has important implications for both Earth Sys-
tem science and societal decision making. While
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have contributed differently and unequally to pres-
sures on the Earth System and will have varied capa-
bilities to alter future trajectories (4), the sum total of
human impacts on the system needs to be taken into
account for analyzing future trajectories of the
Earth System.

Here, we explore potential future trajectories of the
Earth System by addressing the following questions.

Is there a planetary threshold in the trajectory of the

Earth System that, if crossed, could prevent stabili-
zation in a range of intermediate temperature rises?
Given our understanding of geophysical and bio-

sphere feedbacks intrinsic to the Earth System,
where might such a threshold be?

(Steffen et al., 2018)



Emission Pathways and System
Transitions Consistent with —
1.5°C Global Warming
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M 3 a | Global emissions pathway characteristics

Global total net COz2 emissions

Billion tonnes of CO,/yr
50

. NDCs in 2030: 52-58 GtCO,e/yr
. 1.5C pathways: 25-30 GtCO,e/yr
. 40-60% reductions of CO, wrt to 2010
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NS : Pathways with no or limited
== : overshoot (<0.1°C) of 1.5°C
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global CO, neutrality
20 .
around mid century

2010 2020 2030 2040 2%0 2060 2070 2080 2090 2100

Timing of net zero CO:
Line widths depict the 5-95th
percentile and the 25-75th
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Pathways limiting global warming to 1.5°C with no or low overshoot
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upscaled by roughly a factor of six (range of factor of 4 to 10) by 2050 compared to 2015
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Strengthening the Global Response in the
Context of Sustainable Development and
Efforts to Eradicate Poverty
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Climate change and people

e Close links to United Nations Sustainable
Development Goals (SDGs)

 Mix of measures to adapt to climate change
and reduce emissions can have benefits for
SDGs

 National and sub-national authorities, civil
society, the private sector, indigenous
peoples and local communities can support
ambitious action

e International cooperation is a critical part of
limiting warming to 1.5°C
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From mitigation pathways to sustainable
: development pathways -

“The World in 2050” Framework (www.twi2050.0rg)
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Thank you very much for your
attention!
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