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A History of the Science 
Behind Global Warming

Why a study of past climate is 
of extreme importance today.

Baron Jean-Baptiste Joseph 
Fourier - 1824

“the [Earth’s] temperature 
can be augmented by the 
interposition of the 
atmosphere, because heat 
in the state of light finds 
less resistance in 
penetrating the air, than in 
repassing into the air when 
converted into non-
luminous heat.”

John Tyndall - 1859

And the wife 
who killed him

Tyndall

• “Remove for a single summer-night the 
aqueous vapor from the air which 
overspreads this country, and you would 
assuredly destroy every plant capable of 
being destroyed by freezing temperature.  
The warmth of our fields and gardens 
would pour itself unrequited into space, 
and the sun would rise upon an island held 
fast in the grip of frost.”

John Tyndall’s conclusion

• “[t]he solar heat possesses, in a 
far higher degree than that of lime
light, the power of crossing the 
atmosphere; but, when the heat is absorbed by the 
planet, it is so changed in quality that the rays 
emanating from the planet cannot get with the 
same freedom back into space.  Thus the 
atmosphere admits of the entrance of the solar 
heat, but checks its exit; and the result is a 
tendency to accumulate heat at the surface of the 
planet.”

The opaque gasses as a control of 
ice ages

• “If . . . the chief influence be exercised by 
the aqueous vapor, every variation of the 
constituent must produce a change of 
climate.  Similar remarks would apply to 
the carbonic acid [his name for CO2] 
diffused through the air. . . . [C]hanges [in 
the atmospheric levels of these gases] in 
fact may have produced all the mutations 
of climate which the researches of 
geologists reveal.” – John Tyndall
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Samuel Pierpont Langley - 1883 The Solar Constant
• Solar energy moves out from the sun 

in an increasing sphere.
• Total solar emission is 3.865X1026 

W/m2 at the sun’s surface, but it goes 
out 1.5X1011 m to reach the Earth.

• 1367 W/m2 intersects Earth’s disc.
• 342 W/m2 at the top of the Earth’s 

atmosphere.

Intensity of Emitted radiation
• A blackbody is a hypothetical body that 

emits the maximum possible radiation at 
every wavelength.

• Earth and Sun are close approximations to 
blackbodies.

I=σT4

T is in °K and σ is the Stefan-Boltzmann 
constant (5.67X10-8 W/m2K4) 

• The atmosphere does not radiate 
maximally, and so is called a graybody.

Graybodies and emissivity
• Graybodies emit some % of the max 

amount of radiation possible at that T.
• % of radiation emitted relative to that 

which a blackbody would emit is called the 
emissivity.

I=εσT4

• Most natural surfaces have emissivities
greater than 0.9, but the atmosphere has a 
wide range of values depending on water 
content.

Wavelength of peak 
emission

Wien’s Law
λmax=2900/T

T is in °K
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Radiation

H2O

Molecules in the atmosphere will absorb
specific wavelengths (frequencies) of EMR

Svante Arrhenius - 1896
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Guy Stewart Callendar - 1938

• “Few of those familiar with the natural heat 
exchanges of the atmosphere, which go into the 
making of our climates and weather, would be 
prepared to admit that the activities of man could 
have any influence upon phenomena of so vast 
a scale.In the following paper I hope to show 
that such influence is not only possible, but is 
actually occurring at the present time.”

John von Neumann – 1950s

Gilbert Plass – 1954/5
• “Thus, the accumulation of carbon dioxide 

in the atmosphere is seen to be a very 
serious problem over periods of the order 
of several centuries.  It is interesting that 
two of the most important methods 
available at the present time for generating 
large amounts of power have serious 
disadvantages when used over long time 
intervals.  The burning of fossil fuels 
increases the temperature of the earth 
from the carbon dioxide effect; the use of 
nuclear reactors increases the radioactivity 
of the earth.  It is difficult to say which of 
these effects would be less objectionable 
after several centuries of operation.”

Plass’ Caution

• He recognized that it was still a theory 
and two things needed to be cleared up:

1. “The temperature trend during the 
remainder of this century should provide 
a definitive test of the relative importance 
of . . . carbon dioxide . . . in determining 
climate at the present time.”

2. “Unfortunately, we can not even say with 
certainty whether or not the carbon 
dioxide content of the air has increased 
since the year 1900.”

Hans Suess - 1953
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Roger Ravelle - 1957

Al Gore attends a class 
taught by Roger 
Revelle at Harvard


