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Joseph Fourier 
(1768-1830) 

Louis Agassiz 
(1807-1873) 

1820s & 1830s: Two puzzles 



Fourier, 1824 

First to realise that solar energy 
alone not enough to maintain 
Earth’s temperature above freezing 



Horace-Bénédict 
de Saussure 
(1740-1799) 

 The first mountaineer? 
 Invented & carried meteorological 

instruments to top of Alpine peaks 
 Experimented with first ‘solar oven’ 



Claude Pouillet 
(1791-1868) 

 1838: first estimate of solar 
constant (1228 Wm-2) 

 Invented the pyrheliometer 

 Discovered downwelling 
infrared radiation at night 

 Suggested that outer space 
was too cold to provide the 
necessary heat to warm the 
Earth 



John Tyndall 
(1820-1893) 
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Tyndall’s original equipment 



James Croll, 1875 

Eccentricity of the Earth’s orbit 



Svante Arrhenius 
(1859-1927) 

 
 

Swedish Nobel prize-
winning chemist 



Svante 
Arrhenius 
(1859-1927) 

 First estimate of effect of changing levels of 
CO2 in atmosphere 

 Estimated climate sensitivity of about 5°C for 
doubling of CO2  

 First time that human contribution discussed 



Arrhenius, 1896 



Thomas Chamberlin 
(1843-1928) 

 
 The first ‘Earth 

System’ scientist 

 Resolved competing 
theories of ice ages 

 Series of papers in 
1897-1899 suggested 
that ice ages could be 
described by orbital 
changes & feedbacks, 
such as from CO2  



Nils Ekholm  
(1848-1923) 

 
 Improved understanding 

of how radiation 
propagates through 
atmosphere 

 Described how the height 
at which the radiation is 
emitted to reach space is 
crucial 



“The Arctic seems to be warming up.” – 
first suggestion of changes occurring. 





Guy Callendar 
(1898-1964) 

 



 Collated observations of atmospheric CO2 
concentrations which showed a recent increase  

 Suggested that ocean not able to absorb all 
human-emitted CO2 

 First estimate of ‘airborne fraction’ of CO2 (0.75) 

 Estimated expected temperature rise from 
observed CO2 increase (0.03K/decade) 





 Suggested ‘urban heat island’ effects negligible 

 Calculations done without a computer, in spare time 

 Quotes: 

“combustion of fossil fuel […] likely to prove beneficial in 
several ways, besides the provision of heat & power.”  

“small increases of mean temperature would be important at 
the northern margin of cultivation” 

“return of the deadly glaciers should be delayed indefinitely” 



How good were Callendar’s temperature estimates? 

Hawkins & Jones, 2013, QJRMS 



Science Museum, London 



Gilbert Plass 

 Performed the first radiative transfer 
computer modelling in 1956 

 Demonstrated that atmosphere was not 
‘saturated’ with CO2 as many believed 

Roger Revelle &  
Hans Suess 

 Demonstrated in 1957 that 
the oceans could not absorb 
all excess CO2 from human 
emissions  



Callendar, 1958 



Keeling, 1960 

Charles Keeling 

 Built & maintained long-term CO2 
observations in Hawaii 



Keeling curve 



Summary: 
 Understanding the climate is an interesting 

scientific problem and has been studied for 
nearly 200 years 

 Early efforts focussed on understanding ice 
ages, not the human influence 

 Communicating this long history may help when 
discussing climate change with the public 

 Can even find @GuyCallendar & @ProfTyndall 
on twitter! 


