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Super-simple Carbon Cycle
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The Bath

Plants and
soil absorb
about a third
each year, and
ocean surface
waters abouta |\
quarter. The rest
stays airbome

for a long time.
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What if we stop
increasing emissions?

Even at the current
emissions rate, CO2
is released into the
atmosphere nearly
twice as fastas itis
removed—so the
bathtub will
continue to fill.
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* PERCENTAGES DO NOT ADD UP TO 100 BECAUSE OF ROUNDING,

tub Metaphor

How do we cause
CO2 emissions?

Four-fifths is from
buming fossil fuels.
Nearly all the rest is
from deforestation
and other changes
in land use.
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How much is
too much?

No one is sure. Some
scientists think we need
to reduce the CO2 level
back down to 350 parts
per million (ppm)—equivalent
to 745 billion metric

tons of carbon—to avoid
serious climate impacts.
But if current emissions
trends continue, 450 ppm
will be passed well before
mid-century.

http://ngm.nationalgeographic.com/big-idea/05/carbon-bath

How does CO2

cause waming?

It absorbs some

of the heat radiation
coming off Earth’s
sunbaked surface
and reradiates it
back downward.
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Hasn't CO2 been

this high before?

Not for at least
800,000 years,
say the oldest air
bubbles found

in Antarctic ice
cores—and probably
not for millions

of years.
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Atmospheric CO2 Concentrations
Anticipated trajectory to achieve 400ppm
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Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Anthropogenic CO2 Emissions
Possible solutions?
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Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Tubs & Pumps
A Physical Analogue
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Metaphorical
Mapping

Carbon in the atmosphere

(natural cycle) Tubs & Pumps parts

Carbon in the atmosphere

Natural removals

Natural additions

Carbon stored in ocean/geology/land/soll

Anthropogenic additions
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Metaphorical
Mapping

Carbon in the atmosphere

(natural cycle) Tubs & Pumps parts

Carbon in the atmosphere Small tub
Natural removals OUT pump
Natural additions IN pump

Carbon stored in ocean/geology/land/soll Large tub

Anthropogenic additions IN pump
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Anthropogenic CO2 Emissions
Possible solutions?
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Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Anthropogenic CO2 Emissions
‘Slow down growth’ solution
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Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Anthropogenic CO2 Emissions
‘Level-out’ solution
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Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Anthropogenic CO2 Emissions
‘Flat’ solution

12 l l l l l l l l l l l l l l l l

10 -

8 - _
] Anthropogenic .

6 — Emissions 5

~

(Gigatons of Carbon per year)

1900 1950 2000 2050 2100

Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Anthropogenic CO2 Emissions
Slow to react, rapid decline
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Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Anthropogenic CO2 Emissions
‘Immediate action’ solution
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Adapted from: STERMAN, J. & BOOTH SWEENEY, L. (2007) Understanding Public Complacency About Climate Change: Adults'
Mental Models of Climate Change Violate Conservation of Matter. Climatic Change, 80, 213-238.
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Interesting Observation

Correct ISl Total
Decrease Stabilise Increase Other
Matched 83 29 26 2 0) 140
Mostly Matched 4 107 2 3 1 117
Mismatched 0 39 93 73 3 208
Other 0 6 6 2 6 20
Total 87 181 127 80 10 485

Participants who got it right, had a strong
match between written and graph.

Participants who got it wrong, tended to
have a mismatch between written and graph
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Would Electric Cars
make a difference?
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CARBON IN THE
ATMOSPHERE
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We’re looking for more groups!

Chris Browne
PhD Student (Systems)
Research School of Engineering

ANU College of Engineering and Computer Science

—: Chris.Browne@anu.edu.au
W: http://cecs.anu.edu.au/user/4172
W: http://tubsandpumps.info (coming soon)

SEng 2013 Conference
18 September, Canberra
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