
Arrhenius and Global Warming 

Although concern about global atmospheric 
warming has intensified in recent decades, re
search into the greenhouse effect actually began 
in the 19th century. Fourier compared the influ
ence of the atmosphere on temperature to the 
heating of a glass-covered bowl with an interior 
coated with black cork (I). He and other scien
tists such as Tyndall (2) and Langley (3) appre
ciated that without heat-absorbing gases in the 
atmosphere, the temperature on the ground 
would be considerably lower, making life as we 
know it impossible. However, in 1896 the Swed
ish scientist Svante Arrhenius was the first to 
make a quantitative link between changes in 
C02 concentration and climate (4). The cente
nary of the publication of his paper was cel
ebrated at a recent workshop at the Royal Swed
ish Academy of Sciences (5). 

Although he had a wide range of interests, 
Arrhenius is best known for his work on electro
lytic dissociation, for which he received the 
Nobel prize in Chemistry in 1903, and on the 
theory of reaction kinetics. In his work on the 
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the 1930s, human forcing of climate through 
fossil fuel emissions began to be considered as a 
cause of significant temperature increases in the 
short term (10). Today, sophisticated atmospheric 
models (general circulation models) incorporate a 
growing number of factors ( // ). Compared to 
the real climate, these models are still crude: 
typical parameters are a time step of 1 hour, a 
spatial grid size of 250 km, and up to 20 vertical 
levels ( 12). Reliable long-term observational data 
of climate system variables and detailed physical 
understanding of feedback mechanisms associ
ated with, for example, clouds, oceans, and veg
etation are often lacking. However, there is gen
eral agreement among many different studies 
about the detection of change and its attribu
tion to natural or human-induced influences. 

Last year, the lntergovemmental Panel on Climate 
Change (IPCC) concluded that "the balance of 
evidence suggests that there is a discemible human 
influence on climate" ( 13). Despite uncertainties 

Hot paper. Title page of Arrhenius's 1 1 in climate 11redictions and a highly politica c irnate, paper in Philosophical Magazine. 
perhaps it is reassuring that 100 years of research 

effect of C02 on global climate (4), Arrhenius made clever use of 
data provided hy Langley (6), who had measured the emission 
spectrum of the moon for different lunar heights and seasons. 
This data allowed the calculation of the absorption coefficients of 
C02 and H20 and of the total heat absorbed in the atmosphere of 
the Earth for a variety of C02 concentrations, as well as the corre
sponding temperature change. 

have affirmed Arrhenius's initial considerations. 
Julia Uppenbrink 
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