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Carbon dioxide and the greenhouse effect
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XXXI. On the Influence of Carbonic Acid in the Air upon the Temperaturg
of the Ground.By Prof. SVANTE ARRHENIUS*.

1. Introduction: Observations of Langley on Atmospherical Absorption.

v

A GREAT deal has been written on the influence of the absorption of the atmosphere upof
the climate. Tyndall A in particular h
question. To him it was chiefly the diurnal and annual variations of temperature that were
lessened by this circumstance. Another side of the question, that has long attracted the
attention of physicists, is this: Is the mean temperature of the ground in any way
influenced by the presence ofheea b sor b1l ng gases 1 n the
maintained that the atmospnere acts lIKe the glass In a hot NoUsSE, because it lets throug
the light rays of the sun but retains the dark rays from the ground. This idea was
elaborated by PouilletA; and Langley was by some of his researches led to the view, that .
6the temperature of the earth under dir e dstimaiesof 5a/,C OV en
present as now, would probably fall ta’ 200AC., if that atmosphere did not possess the 3 doubllng of C02

* Extract from a paper presented to the Royal Swedish Academy of Sciences, has stood the test of
11th December 1895. Communicated by the Author. time |

A fiHeat a mode of motion,o 2nd ed. p.405 (Lond., 186"
yMem. de | 60Ac. R. d.tvibt87. de |6l nst. de France,
A Compress rendug, vii. p41 (1838).

Phil. Mag. S. 5. Vol. 41. No. 251. April 1896 S



The Greenhouse Effect

AW t hhout t he

Greenhouse effect, the Some energy is radiated back
info space by the ecrth in the
average temperature of form of Infrored waves

the Eart hos
be below 0°C. This
natural greenhouse effect
makes life as we know it
possible. However,
human activities, primarily
the burning of fossil fuels
and the clearing of
forests have greatly
Intensified the natural
greenhouse effect,
causing gl ob(HWkCC, 20687) mi ng. O




Atmospheric CO,: the Keeling Curve
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Past climate and CO,

CO, concentration (ppmv)
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GHG emissions in 2000 by source

B Power (24%) | Deforestation ( 18%)
B Transport (14%) [ Industry (14%)
B Agriculture (14%) ] Buildings ( 8%)
B Other energy related (5% )
W Waste (3%)

& This estimate has very large
uncertainty



