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Discovery and History of
Global Warming
The Arrhenius Effect

How was thermal
radiation discovered?

• William Herschel
• also discovered the first new planet since
antiquity (Uranus) and studied sunspots,
• In an 1800 experiment, Herschel used a glass
prism to spread sunlight into a rainbow of
colors.
• measured the temperature of each color
of visible light and noted differences.
• readings when the thermometer bulb
was placed just beyond the red portion
of the visible spectrum.
• He had discovered thermal radiation, which
has come to be known as infrared. [The prefix
"infra" means "below."]

Joseph Fourier
(of Mathematical fame)

• Joseph Fourier computed that the Earth should be
much colder than it is
–

–

Fourier, J. (1824). "Remarques Générales Sur Les
Températures Du Globe Terrestre et Des Espaces Planétaires".
Annales de Chimie et de Physique 27: 136–67.
Fourier, J. (1827). "Mémoire Sur Les Températures Du Globe
Terrestre et Des Espaces Planétaires". Mémoires de l'Académie
Royale des Sciences 7: 569–604.

• Navier-Stokes equation is basis of fluid flow. Navier
published the first version of this equation in 1822.

Born 1768 Auxerre, France
Student of Lagrange,
École Normale, taught École
Polytechnique, secty. French
Academy of Sciences, Died 1830

Translated: “Energy in the form of visible light from the Sun easily penetrates the
atmosphere to reach the surface and heat it up, but heat cannot so easily escape
back into space. For the air absorbs invisible heat rays rising from the surface.
The warmed air radiates some of the energy back down to the surface, helping it
stay warm.”
This was the effect that would later be called,
by an inaccurate analogy, the ”hothouse effect."

John Tyndall 1820-1893

• He was the first to correctly

measure the relative infrared
absorption and emission spectra
of the atmospheric gases N2, O2,
H2O, CO2, ozone, CH4, etc. (year
1859).
• 1863: publishes paper
describing how H2O vapor can
trap heat on Earth
• An Alpinist, he explored the
relationship of atmospheric CO2
to ice ages.

John Tyndall, January 1863

“Contributions to Molecular Physics in the Domain of Radiant Heat”, 1872, J. Tyndall

Svante Arrhenius (1859-1927)
• In 1896, Arrhenius completed a laborious numerical calculation, in
which he suggested that cutting CO2 in the atmosphere by ½ could
lower the temperature to an ice age level. He claimed that fossil
fuel consumption might eventually result in enhanced global
warming. He proposed a relationship between CO2 concentrations
and temperature. This was not confirmed until the 1980s when
increasing temperatures were first observed.
Svante Arrhenius, 1896, On the Influence of Carbonic Acid in the Air upon the
Temperature of the Ground, London, Edinburgh, and Dublin Philosophical
Magazine and Journal of Science (fifth series), April 1896. 41, 237–275.
• Born near Uppsala, Sweden
• Mathematical prodigy
• Had trouble getting approval for his 150 page doctoral dissertation,
probably because his advisor didn’t understand it. Later it was widely
recognized to contain many important ideas about electrolytes.
• Nobel Laureate in Chemistry

Other contributors

• 1881: Samuel Pierpoint Langley (1834-1906) invents the
bolometer for measuring infrared radiation.

• 1897: Thomas C. Chamberlin (1843-1928), geologist,

Univ. of Chicago and U. of Wisconsin, independently
repeats Arrhenius’ calculations. Chamberlin goes on to
try and explain the ice ages in subsequent papers.

• 1938: Guy Stewart Callendar (1898-1964), a British

engineer, established the theory of anthropogenic global
warming by CO2 (aka the Callendar effect) in series of
lectures and papers to the Royal Meteorological Society.

