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Outline of Lecture

� F acts and De�nitions

� Exp erimental Data

� Sp eculation

� A tmospheric Chemistry

P ola r Bea rs
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�Global w a rming is causing p ola r b ea rs to b ecome a threatened sp ecies.�

�United States Geological Survey scientists conservatively p roject that t w o-thirds of

the p ola r b ea r p opulation in the w o rld could disapp ea r b y 2050, including all of

Alask a's p ola r b ea rs.�
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�T o avoid the w o rst impacts of global w a rming, la wmak ers must enact p olicies that

reduce U.S. global w a rming p ollution 2% p er y ea r, leading to ab out an 80%

reduction b y mid-century .�

National Wildlife F ederation

Gas Prices

Dr. Ea rley Chemistry in Our W o rld � 4 / 36

�I w ould have p referred a gradual adjustment� - Ba rack Obama, MSNBC, June 2008

Is Global W a rming Real?
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No clea r scienti�c consensus. Three p ossiblities to consider:

� Global w a rming do esn't exist.

� Global w a rming will destro y life as w e kno w it.

� Global w a rming will b ene�t life.

Mechanism
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www.globalw a rminga rt.com

http://www.nwf.org/polarbear/
http://www.globalwarmingart.com


De�nitions
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Global w a rming is required fo r life on ea rth as w e kno w it. Without global

w a rming, ea rth w ould b e much to o cold. (P ossibly nea r the freezing p oint of w ater).

When the media refers to global w a rming, what is t ypically meant is the extra

w a rming due to man's activities.

Ca rb on Cycle
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http://cdiac.esd.o rnl.gov/pns/graphics/g lo b ca rb.gi f

Manmade CO 2
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Burning of F ossil fuels p ro duces CO 2 .

o rganic + O 2 �! CO 2 + H 2 O

o rganic hydro ca rb on = C m H n

Examples: natural gas, gasoline, coal, ...

C 3 H 8 + 5 O 2 �! 3 CO 2 + 4 H 2 O

Other Greenhouse gases
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Substance F acto r % in air Net No rmed

CO 2 1 0.0375 0.0375 1.00

Methane 23 0.00018 0.0041 0.11

N 2 O 296 0.000031 0.0092 0.24

W ater 0.1 1 0.100 2.70

Ozone 2000 0.000004 0.008 0.21

IR Sp ectrum of Gases
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ea rthobservato ry .nasa.gov/Lib ra ry/Giants/T yndall

(Thermal IR is ~4-100 � m)

Changes in Greenhouse Gases
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Gas 'E�ect' Pre-Industrial 1998 Change

CO 2 1.00 278 365 +31%

Methane 0.11 0.700 1.745 +149%

N 2 O 0.24 0.270 0.314 +16%

http://cdiac.esd.ornl.gov/pns/graphics/globcarb.gif
http://earthobservatory.nasa.gov/Library/Giants/Tyndall


Gas T rends
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Methane
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Methane - 30 times �b etter� than CO 2

Pro duced from:

� Natural gas

� Ma rshland (b ogs) - deca ying vegetation

� Co ws, termites, ...

CO 2 Concentrations
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www.cmdl.noaa.gov/ccg/�gures/�gures.html
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T emp erature T rends
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www.globalw a rminga rt.com

Is T emp erature Increasing?
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www.oism.o rg/pp roject/s33p36.htm

Data from Natl. Climatic Data Center

http://www.cmdl.noaa.gov/ccg/figures/figures.html
http://www.globalwarmingart.com
http://www.oism.org/pproject/s33p36.htm


Hottest Y ea rs in U.S.
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Y ea r Deviation from No rm

1934 +1.25 C

�

1998 +1.23 C

�

1921 +1.15 C

�

2006 +1.13 C

�

1931 +1.08 C

�

1999 +0.93 C

�

1953 +0.90 C

�

1990 +0.87 C

�

1938 +0.86 C

�

1939 +0.85 C

�

Data from Go dda rd Institute Space Studies

Data Collection Stations
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www.no rcalblogs.com/w atts/2007/08/1 998 _no_longer _the_hottest_y ea.html

In 1999, the air conditioning units moved o� the ro of to the ground where the

temp erature senso r is close b y .

A 'Go o d' Data Site
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www.surfacestations.o rg/

A 'Problem' Data Site
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www.surfacestations.o rg/

Indep endent Survey of Sites
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www.surfacestations.o rg/

Class 1 is b est.

Class 4 exp ected to sho w erro rs � 2 C

�

.

Class 5 exp ected to sho w erro rs � 5 C

�

.

Recent T emp erature T rends
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w attsup withthat.w o rdp ress.com/2008/02/27/

a-lo ok-at-temp erature-anomalies-fo r-all-4-glo bal-metri cs/

http://www.norcalblogs.com/watts/2007/08/1998_no_longer_the_hottest_yea.html
http://www.surfacestations.org/
http://www.surfacestations.org/
http://www.surfacestations.org/
http://wattsupwiththat.wordpress.com/2008/02/27/a-look-at-temperature-anomalies-for-all-4-global-metrics/
http://wattsupwiththat.wordpress.com/2008/02/27/a-look-at-temperature-anomalies-for-all-4-global-metrics/


CO 2 /T emp erature Co rrelation
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www.oism.o rg/pp roject/s33p36.htm

1900-1940: 18% of CO 2 increase 1940-no w: 82%

Sola r A ctivit y
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www.oism.o rg/pp roject/s33p36.htm
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Histo ric Climate Changes

Dr. Ea rley Chemistry in Our W o rld � 28 / 36

Global w a rming trends di�cult to measure due to lo cal va riations and lack of

accurate, long term data.

Kno wn �anamolies�:

� F ossils of �tropical� plants found at b oth p oles.

� A t least one majo r Ice Age

� Little Ice Age (~1450-1850). (See Wikip edia a rticle).

Sp eculation - Hotter
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It is imp ossible to p redict the future. While sho rt-term w eather fo rcasting has

gotten much b etter, long-range fo rcasting is much mo re sp eculative.

While some ea rly computer mo dels p redicted that global w a rming w ould result in

dramatic rise in o cean levels (obviously �o o ding most coastal cities), mo re recent

studies indicate much smaller e�ects. T emp erature changes in the next 100 y ea rs

a re va riously calculated as anywhere b et w een 0-6 F

�

. (F o r the past 100 y ea rs,

average increase has b een ab out 1 F

�

).

Sp eculation - Co oler Europ e
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In one commonly cited scena rio, melting of glaciers caused b y global w a rming could

divert the Gulf Stream, resulting in a much colder climate fo r No rthw estern Europ e.

www.thew e.cc/w eplanet/p oles/thermohaline_circul ation.htm



Sp eculation - W a rmer is Better
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Sup er�cially , a w a rmer ea rth sounds lik e a b etter thing. This ma y b e mo re than just

a dislik e fo r the cold.

� The ea rth w as w a rmer at some times in past

� Even Little Ice Age caused human ha rdship

� Greenhouses maintain much higher concentrations of CO 2 than p rojected in

atmosphere

Long T erm Change
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www.oism.o rg/pp roject/s33p36.htm

Ky oto T reat y
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Ky oto treat y: An international e�o rt to limit CO 2 p ro duction.

� Place limits on CO 2 p ro duction in develop ed countries (but w ould not apply to

many developing countries, lik e China).

� W ould have signi�cant economic impact if app roved.

� Limits ma y o r ma y not have signi�cant impact.

Kno wn F acts
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The follo wing facts a re w ell established:

� A tmospheric CO 2 levels have de�nitely increased over the past 100+ y ea rs.

� Global temp eratures over the past 100+ y ea rs app ea r to b e generally increasing.

� CO 2 is a greenhouse gas, and should result in w a rming.

� Co rrelations b et w een CO 2 levels and temp erature have serious inconsistencies.

� Histo rically , global temp eratures have sho wn signi�cant �uctuations.

Opinion
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While measurement of global temp erature is di�cult, global temp eratures app ea r to

have increased over the past 100 y ea rs. Combustion of fossil fuels has increased

atmospheric concentrations of CO 2 , which is one contributo r to this increase.

Histo rically , temp eratures app ea r to have b een hotter in the past than they a re

to da y . This w a rm p erio ds did NOT contribute to human ha rdship. There is every

reason to b elieve that w a rming should b e b ene�cial to most fo rms of life on ea rth.

Changing temp eratures ma y cause di�erent sp ecies (including humans) to adapt,

but life is designed to do this.

It is imp o rtant to sea rch fo r alternative fo rms of energy . Ho w ever, this should b e

done not p rima rily to limit CO 2 emissions, but in recognition of the fact that w e

only have a �nite amount of these fuels available.

Links
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Several sites covering global w a rming, with very di�erent p oints of view, a re listed

b elo w.

� Global W a rming is Dangerous

EP A site

Climate Hot Map

Fight Global W a rming

� Global W a rming is not a p roblem

Climate Sk eptic

Oregon Institute of Science and Medicine

CA TO Institute
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