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Back to the
basics...

(Slide courtesy of Jim White, INSTAAR)

Simple physics:

Global climate
depends on three
factors

How much energy we
get from the sun

How much of that
energy is reflected back
to space (aerosols, ice,
etc.)

« Amount of greenhouse

Page 2

gases
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If we add /ots™ of
OK, greenhouse gases to
the atmosphere, the
Earth will warm.

To expect otherwise
denies simple
physics... and the
next time you feel the
urge to deny simple

physics, try denying
* Lots: 30% more gravity...
CO, and N,O, triple

CH4 (Slide courtesy of Jim White, INSTAAR)
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Something to think about

“CO, emissions are rising at a rate that

could raise global temperature 2° C above e 20C g|oba| average
preindustrial values within about 20 years - 6°C
and 3° C by midcentury” — average

over continents . . .
-- Jackson et al., 2015

* (For US audience,

aaq jzzz EE% '[hat’S ~110 F

1 3°C
5 o] S0 - average over
o - . continents)
E 2500 =e o
E“ 2000 I e 3°C global =~09°C
o 1500 . continental average
E 1000 i "'160 F -
. | ( )
S 0 T T T T .

1960 1980 2000 2020 2040 2080 2080

GHGs, Butler et al.
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N. Hemisphere Land Temperature
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N. Hemisphere Land Temperature

Temperature Anomaly (deg.C)
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GLOBALVIEW-CO; (1979-2014); hitp://mww.esrl.noaa.gov/gmd/ccgg/globalview/!
N’\/ Keeling data (1958-1979): Scripps CO, program; http://scrippsco2.ucsd.edu/
Law dome ice core: Rubino et al., JGR 118 (2013), MacFarling Meure et al., GRL 33 (2008)
—— Siple ice core: Neftel et al., Nature 315 (1985)
Vostok ice core: Petit et al., Nature 399 (1999)
n/V EPICA Dome C ice core: Siegenthaler et al., Science 310 (2005), Liithi et al., Nature 453 (2008)
yBCE = years before common era; kyBCE = thousands of years before common era 350

Contact: andy.jacobson@noaa.gov

Human Civilization
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A stable climate for ~10,000 years
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Atmospheric CO; (ppm) 400

GLOBALVIEW-CO. (1979-2012); hitp://www.asrl.noaa.gov/gmd/ccggiglobalview!
m"\:' Keeling data (1958-1979): Scripps CO, program; hitp:/scrippsco2.ucsd.edu/
#®  Law dome ice core: Etheridge et al., JGR 101 (1996), MacFarling Meure at al., GRL 33 (2006)
—#— Siple ice core: Meftel et al., Nature 315 (1985)

- —rre————

" Voslok ice core: Petit et al., Nature 399 (1999)
nfV EPICA Dome C ice core: Siegenthaler et al., Science 310 (2005), Lathi et al., Nature 453 (2008)
yBCE = years before common era; kyBCE = thousands of years before commaon era 350
Contact: andy jacobson@noaa.gov
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The recent human impact

Atmospheric CO, (ppm) 400 Atmospheric CO, (ppm) 400
=CO; (1979-2012); hitp/fwww.esrl.noaa.govigmd/cegg/globalview/ GLOBALVIEW-CO, (1979-2012); hitp://www.esrl.noaa.gov/gmd/ccgg/globalview,
1 (1958-1979): Seripps CO, program; hitp://scrippsco2.ucsd.edu/ #VKeeling data (1958-1979): Scripps CO; program; htlpﬁsmppsm!ucsdn&#%
Etheridge et al., JGR 101 (1996), MacFarling Meure et al., GRL 33 (2006) rdome ice core: Etheridge et al., JGR 101 (1996), MacFarling Meure et al., GRL 33(20086)
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What difference
does 100 ppm
make?




= S0, will we address emissions?
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