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Greenhouse Warming Prediction

Major information sources:

Climate Change : IPCC Synthesis Reports at http://www.ipcc.ch/

Vital Climate Graphics, at http://www.grida.no/climate/vital/

Climate Change Impacts on US, at http://www.gcrio.org/NationalAssessment/



http://www.ipcc.ch/
http://www.grida.no/climate/vital/
http://www.gcrio.org/NationalAssessment/

Energy Predictions
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Sources: History: Energy Information Administration (EIA),
International Energy Annual 2005 {June-October 2007), web
site www.eia.doe.gov/iea. Projections: EIA, World Energy
Projections Plus (2008).
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2% growth per year, or doubling in 35 years (shortcut: 70/%=doubling)

Fossil fuel contribution >80% globally

Sources:
Energy Information Administration (EIA);
International Energy Agency (IEA)

(Quadrillion (1E15) Btu)
1 quad = 1E15 British thermal
units = 2.9E11 kWh



What Is the evidence, causes and
consequences of changes In

Earthos cli mate s t h
pre-industrial era?
AHas Earthoés cl i mat e-industrmreuatthe si nc

regional and/or global scale? If so, what part, if any, of the
observed changes can be attributed to human influence and

what part, if any, can be attributed to natural phenomena?
What is the basis for that attribution?

AWhat is known about the environmental, social, and economic

conseguences of climate changes since the pre-industrial era
with an emphasis on the last 50 years?

IPCC Ill, 2001



Integrated Framework of Climate Change

Climate Change
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Schematic and simplified
representation of
integrated assessment
framework for considering
anthropogenic climate
change. Yellow arrows
show cycle of cause and
effect among four
quadrants in figure, while
blue arrow indicates
societal response to
climate change impacts.



The Climate System
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Global Air Circulation and Biomes
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Global Ocean

Great ocean conveyor

circulation:

Ocean Conveyer
Source: Broocker, 1991, in Climate charga 1995, Impacts, adaptations and mitigation of cimate change: seerific-nchnical analyses, contribution of working group 2 to tha second assessment reped of the

inbargovemmental parsd on climate changs, UNEF and WMO, Cambeidga prass universlty, 1896,



Greenhouse Effect
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Main Greenhouse Gases

Greenhouse Chemical Preindustial Concentration  Atmospheric Anthropogenic Global warming
gases formula concentration in 1994 lifetime (years)™ sources potential (GWP) *
Fossil fuel combustion
Carbon-dioxide CO, 278 000ppbv 358 000 ppbv Varable Land use conversion 1
Cement production
Fossil fuels
Methane CH, 700ppbv 1721 ppbv 122443 v‘f}ggggﬂ%%% o1
Livestock
Ferllizer
Nitrous oxide N,0 275 ppbv 311 ppbv 120 industnal processes 310
combustion
CFC-12 CCl,F, 0 0,503 ppby 102 LQuil codanis..  6200-7100*
HCFGC-22 CHOIF, 0 0,106 ppby 121 Liquid coolants ~ 1300-1400 ***
Perfluoromethane | CF, 0 0.070ppbv 50000 o geRon 6 500
SRl SF 0 0,082 ppbv 3200 D 23900

Note -pptv= 1 part per irilon by volume; ppby= 1 parl per bilon by velume, Pvaz 1 part peemilion by volame

* GWP for 100 year ime hodzon. ** nckides indiract efedte of i etlcozotio producticn and slralosphenic waler vapour production, *** On page 15 of [GIRITID)
the IPCC SAR. No angle Helime lor CO: can ba deined bocau se of the dftoront rifes of upfake by dlorent sink procostes,”** Net global warming polential "R e
(1.6, mcuding the ndired ofled dua 10 02006 dopielion). roadal UNEe

Saurcs IPCE raastive forongrepon | (imae change 125, The saenca of dimets changes, contnbubion of moring groups 1 o the second sesessment repart of the
Inter povecamertal paned o dimate diange, UNEP and WO, Cambrdos ress utiersty, 1936

Global Warming Potential (GWP)

Aused to compare the abilities of different greenhouse gases to trap heat in the atmosphere
(heat-absorbing ability and decay rate)

Aprovides a construct for converting emissions of various gases into a common measure
(relative toCO,)



Radiative Forcing: Cooling and H

Anthropogenic

MNatural
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I I
: [
( : | 1.66 [1.49101.83] | Global High
Long-lived | |
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: - Halocarbons 0.16 [:' 14100 15] Global High
| | |
: | | -0.05 [-0.15 10 0.05]| Continental
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[ [ [ .
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[ [ [
[ [ [
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[ [ [
[ [ |
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[ [ [
[
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-2 -1 0 1 2
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LOSU is level of scientific understanding

IPCC IV, 2007 SFPM
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Ice

Seasonal Landcover and Arctic Sea Ice
PHOTO CREDIT: NASA/Goddard Space Flight Center Scientific
Visualization Studio.

11



| Cc e : Eart hos Ther

Shepard Glacier

Glacier National Park

Landsat TM: March 1986 (Path Row: 2200107)
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Phete by W.C. Alden

Courtexy GNP Archives




lce House World:
Pleistocene Glaciation

Pleistocene: 1.6 Ma i 10 ka

Wisconsin/Wirm glaciation peaks ~18000 years ago



