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Cost of electricity

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.

Average Price of Electricity in U.S.
(in chained 2000$)
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Trend in Energy Use

Source: Boyle textbook

Population Trends

Source: Skeptical Environmentalist

World Energy Use
(by fuel)

Source: Boyle textbook
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Compare Figs. 1.8 & 1.11

Source: Boyle textbook

(424 x 1018J/6.1 x 109 people)*(toe/42 x 109 J) 
= 1.65 toe/person/year

More like 1.4!

Fig. 1.8 includes traditional biomass fuels!

Thoughts on Global 
Warming

Global Warming

Source: Boyle textbook

Sunlight heats earth
(visible wavelengths)

Earth radiates heat to space
(infrared wavelengths)

Some gases absorb
infrared radiation
(H2O, CO2, etc.)

Gases heat up and
then transfer heat to surface

Planck’s Law
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4%

Cloud Absorption in 
lower atmosphere

4%

Adsorbed by dust, 
ozone, water vapor in 
upper atmosphere 
(stratosphere)  19%

Adsorbed by dust, 
ozone, water vapor in 
upper atmosphere 
(stratosphere)  19%

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

Note: These numbers are hard to balance!

Earth

Energy Balance for Earth

Figure FAQ 1.1, Figure 1, Climate Change 2007, IPPC report
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Temperature and CO2 Data
Source: Skeptical Environmentalist

Why did temperatures
go down here?  CO2
went up at this time!!

http://www.ncdc.noaa.gov/img/climate/research/2008/jul/glob-jan-jul-pg.gif

Note slight decrease!

None of the models show an 
increase in temperature in these 
time periods, even though CO2
increases substantially!!

Source: Skeptical Environmentalist

Global Warming 
Models

Note:
Wavelength plotted
backwards

Region affecting
greenhouse
effect

~0.035% 
(350 ppm) 

~1%
(60% rel. hum at 15°C) 

Science Problem

• If CO2 (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 Tearth?
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Correlation with Sunspot Activity

There is also some evidence that the temperature increase precedes the CO2 increase

Solar Activity
• CO2 should have most effect 

on temperature in polar 
regions
– No apparent correlation with 

CO2!
• Good correlation with solar 

activity
– Not enough change in solar 

flux to account for temperature 
change

– Thought to be the solar wind 
deflection of cosmic rays, 
which affects cloud formation

Singer & Avery, Unstoppable Global 
Warming (2007)

Hot U.S. Temperatures Do Not 
Correspond to CO2

Misinformation

1995 Report

2001 Report

The natural temperature variations were erased to 
make it look more serious!
(taken from Singer and Avery, Unstoppable Global Warming (2007)) ht
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Bottom Line
• The global temperature is increasing 

– We have been in a “Little Ice Age”
– There seems to be a 1500 year cycle

• There have been periods when the earth 
was warmer

– Greenland was actually farmable
– No CO2 mechanism was responsible

• The evidence that CO2 is causing the 
temperature increase leaves  lots of room for 
doubt (in my mind)

• The media and many politicians have decided 
that CO2 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

Production of C14 during the last 1000 years. The variation in the 
C14 production is caused by changes in solar activity. When solar 
is high the production of C14 is low, due to the shielding effect 
of the solar wind against cosmic rays. Note that the axis for the 
C14 production has been reversed. The Maunder minimum refers 
to the period 1645 -- 1715 when very few sunspots where observed on 
the sun. In this period the production of C14 was very high in 
agreement with a low solar activity. 

In This Class

• We will recognize that CO2 emission 
regulations are coming

• We will discuss options to reduce CO2
emissions

• You do not have to agree with my opinion 
on this matter


