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How do we know anything?

Thought, intuition, interior reflection
Unplanned direct experience
Family, friends, etc

TV, magazines, books, web sites, blogs, experts,
idiots

Planned empirical investigation

Careful analysis and appraisal of multiple sources of
information




Can we trust our own experience?

by Adrian Pingstone, based on the original created by Edward H. Adelson
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How do we know anything?

What food to eat?
Which things are really dangerous?
Which investments are safe?

Whether human-induced climate change is a
real threat?

Which energy technologies or approaches can
really diminish climate risk?







Anthropogenic CO, emissions exceed natural
emissions by a factor of about 100
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Fossil Fuel Emissions: Actual vs. IPCC Scenarios

CO, emissions (PgC y4)

o— CDIAC

—&— |EAall
A1B(Av)

9- = A1FI1(Av)

A1T(Av)

A2(Av)

g | m— B1(AV)
e B2(AV)

O  Projection

2005

Updated Raupach et al. 2007, PNAS

2000

2010

t‘.‘ L ~BAL
CHANGE

@! IHDP WCRP . .




Fossil Fuel Emissions: Actual vs. IPCC Scenarios

CO, emissions (PgC y4)

o— CDIAC

—&— |EAall
A1B(Av)

9- = A1FI1(Av)

A1T(Av)

A2(Av)

g | m— B1(AV)
e B2(AV)

O  Projection

2006

2005

Updated Raupach et al. 2007, PNAS

2000

2010

t‘.‘ L ~BAL
CHANGE

@! IHDP WCRP . .




Fossil Fuel Emissions: Actual vs. IPCC Scenarios
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Economic Crisis Impact on World GDP Growth
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Fossil Fuel Emissions: Actual vs. IPCC Scenarios
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Perturbation of Global Carbon Budget (1850-2006)

CO, flux (Pg C y?)
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lce core and
Instrumental
records of
atmospheric
carbon dioxide
concentrations

CO, Mixing Ratio (ppm)
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Simulated and Observed Stratospheric Temperature Changes
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Kilometres
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Low €O,
shellfish

A

- :.'-
oou ‘.-"i_
i o -

'CO, dissolving shells and skeletons

by i ) = e — k=
b | .




Chemistry of

ocean acidification




Formation of calcium carbonate
shells and skeletons
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Formation of calcium carbonate
shells and skeletons
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Water, dissolved carbon,
and shells and skeletons
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Addition of CO,
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Formation of carbonic acid
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Increasing ocean acidity
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Attacking a building block for
shells and skeletons
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Dissolving shells and skeletons
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Dissolving shells and skeletons
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Distribution of corals and

ocean acidification
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Courtesy Lonnie Thompson




Muir Glacier, SE Alaska

August, 1941 (photo by William Field) August, 2004 (photo by Bruce Molnia)
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Glacier National Park, Grinnel Glacier
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Pheto: George Grant, Glacier National Park archives

Source: BioScience, Vol. 53 No. 2, Feb 2003
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Qori Kalis, Peru 1978

Courtesy Lonnie Thompson




Kalis, Peru 2002

Courtesy Lonnie Thompson




Total Area Of Ice On Kilimanjaro
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Whitechuck
Glacier

WA, USA
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Anecdotes
&

Statistics




Average Glacier Thickness Change |
(cm/yr)

| Cumulative Mean Thickness Change
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Dyurgerov (2002), Dyurgerov and Meier (2005) fig by Rhode



Mountain Glacier Changes Since 1970

Effective Glacier Thinning (m / yr)

Dyurgerov and Meier (2005) fig by Rhode






What if things aren’t simple?

The case of forests




With deforestation, CO, is much higher but
temperatures are slightly cooler
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Global deforestation experiment: net
temperature change (CO, + biophysical)
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Predicted role of forests

Tropical forests cool the planet
Temperate (mid-latitude) forests do little
Boreal forests warm the planet
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Mean of percent Happy and percent Satistied with lite as a whole
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