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Spencer Weart: The Discovery of Global Warming:  Revised paperback 

Website:  https://www.aip.org/history/climate/index.htm

National Academy of Science 2012 , Division of Earth and Life Sciences, 
National Research Council: Climate Change: Evidence, Impacts and 
Choices

Washington Post eBook: Runaway Planet: Amazon

Intergovernmental Panel on Climate Change (IPCC) 2014 
http://www.ipcc.ch/report/ar5/wg2/

Peter Fox:  Deep, The story of skiing and the future of snow eBookAmazon

Updating Maryland’s Sea-level Rise Projections 2013, Maryland DNR 
http://ian.umces.edu/pdfs/ian_report_413.pdf     

Gwyneth Cravens: Power to save the world: the truth about nuclear 
energy Amazon

Pandora’s Promise, documentary available on Netflix and Amazon 

Roger Pielke, Jr. The Climate Fix hardback and eBook Amazon

Joel K Bourne Jr. The End of Plenty hardback and eBook Amazon

http://www.ipcc.ch/report/ar5/wg2/


1824

Fourier: Earth would be colder without an atmosphere 

1. Temperature balance determined by energy input and loss 

2. Sources of heat: sun, earth interior, and space.

3. Loss of heat: only by outgoing infra-red.

4. Visible light converted to infra-red when absorbed by liquid or solid.

5. Asymmetry of incoming visible and outgoing infra-red causes 
atmosphere to warm.

(Fourier, J. (1827). Memoir sur les Temperateurs du Globe Terrestre et des Espaces Planetaires. Memoirs de l’Academie
Royale des Sciences, 7, 569-604.) in The warming papers.





1859 
John Tyndall, Irish

First demonstrated the absorption 
of infra-red by atmospheric gasses

Tyndall discovered that H2Oand CO2 block infrared radiation. 

Suggested that changes in the concentration of the gases could 
bring changes in climate. 

(Tyndall, J., 1861 On the absorption and radiation of heat by gasses and vapours, and on the 
physical connection of radiation, absorption, and conduction. Philosophical Magazine Series 4, 22, 
169-194, 273-285. In The warming papers)



1881 - 1890 
Samuel Pierpont Langley 

Invented a device to measure infra-red radiation 
and explored the infra-red limb of the solar spectrum.

Measured the infra-red absorption of the atmosphere.

3rd Secretary, Smithsonian Institution (1887-1906).

Langley SP 1890 The Temperature of the moon. Mem. Of the National Academy of Sciences vol
iv.9th mem. P 193



1896 Arrhenius published first calculation of 
global warming from human emissions of 
CO2. 

Applied data from Langley’s atmospheric 
absorption measurements

Arrhenius, S 1896. On the influence of carbonic acid [CO2] in the air upon the temperature of the 
ground. The London, Edinburgh, Dublin magazine and Journal of Science Series 5, 41, (251).

Rising CO2 from burning coal will change the climate 

Estimated that doubling CO2 will raise temperature 5-6 C



1938
Guy Callendar:  associated observed changes in atmospheric 
CO2 and temperature.

British engineer, associated
CO2 in the atmosphere to rising global 
temperature: The Callendar Effect

Callendar, G. S. (1938) "The artificial production of carbon dioxide and its 
influence on temperature", Quarterly Journal of the Royal Meteorological Society, 
doi: 10.1002/qj.49706427503

http://dx.doi.org/10.1002/qj.49706427503


1938 Guy Callendar published data showing increased temperature
throughout the early half of the 20th century. He argued that global
warming caused by rising CO2 is underway, reviving interest in the
question.

But he was ignored because methods for tracking atmospheric 
CO2 were poor, temperature data could be challenged, and he 
lacked credentials!



1956
Roger Revelle, 
Scripps Institute
Hired Charles David Keeling to study 
concentration of CO2 in the atmosphere over 
Mauna Loa and the South Pole 

“80% of the CO2 added to the atmosphere will stay there" because the 
ocean would not absorb it fast enough
Weart, http://history.aip.org/history/climate/Revelle.htm 

the accumulation of gas "may become significant during future decades if 
industrial fuel combustion continues to rise exponentially.“

"Human beings are now carrying out a large scale geophysical experiment of a 
kind that could not have happened in the past nor be reproduced in the future." 

Revelle, Roger, and Hans E. Suess (1957). "Carbon Dioxide Exchange between Atmosphere and 
Ocean and the Question of an Increase of Atmospheric CO2 During the Past Decades." Tellus 9: 18-
27. 



Mauna Loa, Hawaii

20172016
Photo: John Miller/NOAA



SERC CO2 experiment

with natural ecosystems

[CO2] has increased 23% over the record.
Amplitude of annual curves has increased
50% in the northern hemisphere
suggesting that land plants
have increased.  





Keeling’s data on 13C in the atmosphere proves that 
the increase in atmospheric [CO2] is from 
fossil fuel combustion and deforestation

How do we know that increasing CO2 is manmade?



In 800,000 years, CO2 levels haven’t passed 400 parts per million.  Watch them change across time at 
https://www.youtube.com/watch?v=vA7tfz3k_9A (Video: NOAA)

https://www.youtube.com/watch?v=vA7tfz3k_9A




The energy released by condensation in a single day in an average 
hurricane is at least 200 times the entire world’s electrical energy 
production capacity.

Increasing atmospheric water vapor doubles the effect of 
increasing CO2 on temperature

Image: NASA





Global temperature data 1880-2015 as interpreted by four
different groups: NASA and NOAA in the US; Hadley Center in
UK; Japanese meteorological agency.

Atmospheric temperature is increasing



Evidence from ice cores that 
temperature increases when CO2 increases



Are changes in solar radiation causing increasing temperature?



Scientists have looked at solar cycles, the Earth’s orbit, 
volcanoes, aerosols, ozone and a host of other factors to 
explain the rise in temperature over the last two centuries. 
None of the natural factors explain the trends. Only human 
activities match the observed temperature changes. See the 
Bloomberg infographic at 
https://www.bloomberg.com/graphics/2015-whats-
warming-the-world/

https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
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