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Figure 141 Average household rates for US electricity. 1900-2000, expressed in real
terms, Le. tking into account the effects of inflation (source: Smil, 2000)

Average Price of Electricity in U.S.
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From DOE/EIA pages
http://www.eia.doe.gov/emeu/aer/elect.html Table 8.10
This is the total, which includes residential, commercial, industrial, etc.,
in chained 2000 U.S. dollars.

el sy ] e
¥

il paputamion tdes
bS

Source: Boyle textbook

Population Trends
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Figure 11 World population 1750-2200, the UN's
‘medium variant forecast from 2000. Source: UNPD
2001b:27; 1998b:37, 1998c3'"
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Source: Skeptical Environmentalist
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Figure 1.9 Percentage contributions

of varicus energy sources to world Source: Boyle textbook
primary energy consumption, 2000,




Compare Figs. 1.8 & 1.11
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Source: Boyle textbook

‘ Fig. 1.8 includes traditional biomass fuels! ‘

Thoughts on Global
Warming

Global Warming

Sunlight heats earth
(visible wavelengths)

Earth radiates heat to space
(infrared wavelengths)

|

Some gases absorb
infrared radiation
(H,0, CO,, etc.)
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Gases heat up and
then transfer heat to surfac
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Source: Boyle textbook

‘ Note log scale on this axis! ‘

Planck’s Law
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« Total Reflected (shortwave) ~30%
« Net Heating of Air & Surface ~ 47%
« Hydrologic Cycle ~23%
« Wind, waves, currents ~0.2%
« Photosynthesis ~0.02%

Earth

Note: These numbers are hard to balance!

Energy Balance for Earth

Figure FAQ 1.1, Figure 1, Climate Change 2007, IPPC report
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Temperature and CO, Data

Source: Skeptical Environmentalist
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Why did temperatures | | - ; N
go down here? CO, | 1ss0 1875 1900 1925 1950 1975 2000
went up at this time!!

133 Annual, global emissions of carbon from
fossilfuels and cement production, 1850-1999, and
concentration of CO, in the atmosphere (ppmv: parts
per million volume), 1850-2000. Source: Marland et

Figure 135 Global temperature, 1856-2000,
expressed as deviations (anomalies) from the average

of the period 1961-90. Temperature is a weighted al. 1999, Etheridge et al. 1998, Hansen and Sato

average of land air and sea surface temperatures. Light 2000, Keeling and Whorf 1999, W1 2000a:67, pers.

lines, actual yearly measurements; black heavy line, comm. P. Tans, Climate Monitoring and Diagnostics

moving 9-year average. To obtain absolute global Laboratory, National Oceanic and Atmospheric
ature add 14.0°C (57.2°F). Source: Jones et al. Administration, USA

Global Warming
Models

None of the models show an

increase in temperature in these
- - time periods, even though CO,

150 1900 1950 2000 2050 2100 increases substantially!!

Figure 138 Global average temperature simulations
from the Hadley Centre GCM (CM2), for just
greenhouse gases (GG) and for greenhouse gases plus
sulfate aerosols with standard IPCC assumptions
(historic CO, and SO, from 18611989, 1 percent
annual CO, equ\va\ent increase and 1592a SO,
emissions. !990 2099), 1861-2099. Extra slmu\atlon
for 1990-2099 with more realistic emissions of
greenhouse gases and sulfate aerosols (0.5 percent
annual CO, equivalent increase and 1592d for
1990-2099). Actual temperature 1856—1999 for

reference. All simulations average of 4 runs, smoothed Source: Skeptical Environmentalist
by 19 year running means and forced to average of

| instumental temperature record, 1961-99,2sin

Jan-Jul Global Surface Mean Temp Anomalies

T NCDC/NESDIS/NOAA (Smith and Reynolds, 2005
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Science Problem

« If CO, (or any other infrared absorber) causes
extensive warming, then the atmosphere should
show increased temperature change before the
earth
— All theories operate on this scientific principle

« No major changes have been observed in the
atmospheric temperature at the correct altitudes!

Are There Any Other Possible

Explanations for Rise in T

earth




Figure L1 Arctlc Temperatures Correlate with Solar Activiay,
Nt COF

Correlation with Sunspot Activity Solar Activity

« CO, should have most effect
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B . . . Warming (2007,
There is also some evidence that the temperature increase precedes the CO, increase )

Hot U.S. Temperatures Do Not

Correspond to CO, Misinfor
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SOURCE: Mational Climatic Data Center
The natural temperature variations were erased to

make it look more serious!
(taken from Singer and Avery, Unstoppable Global Warming (2007))

Bottom Line In This Class
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doubt (in my mind)
« The media and many politicians have decided
that CO, is a problem

— Many scientists doubt this, but do not get
heard

No viable sequestration or replacement is
available

— No replacement is available on a large scale

on this matter
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