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1400 million tons
of CO, emitted worldwide
from coal plants in 2017*

Copyright © 2012 by Christoph Hormann http:/services.imagico.de/



worldwide plastics
production in 2017:
344 million tons*

*Association of Plastics Manufacturers

1400 million tons
of CO, emitted worldwide
from coal plants in 2017*
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Mass of 8.10 billion people:
5.11 x 10711 kilograms,
0.51 gigatons
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Mass of 8.10 billion people:
5.11 x 10711 kilograms,
0.51 gigatons
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Storage of COz 1n
organic matter
(Photosynthesis

happens every day)

a day
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Change 1n CO; concentration (log scale)
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Change 1n CO; concentration (log scale)
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Change 1n CO2 concentration (log scale)
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Radiative forcing

earthshine
into space

JEar’rh

Carbon Capture and Sequestration (JAR with Berend Smit, Curt Oldenburg, Ian Bourg), World Scientific Press, 2013.
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Radiative forcing

The carth equilibrates
with its environment
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an example of “geoengineering”
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Umbrella@Earth is an example of changes in “radiative forcing”

JEar’rh
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Our CO; waste 1s warming the planet by radiative forcing
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“black body radiation”
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Carbon Capture and Sequestration (JAR with Berend Smit, Curt Oldenburg, Ian Bourg), World Scientific Press, 2013.
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Changes in radiative forcing with time from various sources
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What are the FUTURE consequences?
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* The change 1s due to our combustion ® The Earth manages carbon on geological timescales

There are urgent consequences
- Average temperatures: rising

* Inequality: rising

* Sea level: rising, warming

»  Mathematical models connect the
atmosphere to our tuture changing
climate and 1its consequences

* Glacters: retracting

* Behavior: changing

* Ice on the arctics: declining
- Extreme weather: increasing
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df .y, 2...) Allows prediction 1n the

a1 future, in the Newton-
Raphson sense

Climate state

Time

bifurcation tipping events

e.g., collapse of the thermohaline
circulation in the Atlantic Ocean

...a critical level 1n the forcing 1s reached.
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