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Time-line (milestones) 
(after http://www.aip.org/history/climate/timeline.htm and other sources):

1801 – Herschel hypothesizes on the effects of variablee solar emission 
om climate
1824 - Fourier calculates that the Earth would be far colder if it lacked an 
atmosphere and introduces term „greenhouse effect”
1859 - Tyndall discovers that some gases absorb infrared radiation. He 
suggests that changes in the concentration of the gases could bring 
climate change.
1896 - Arrhenius publishes first calculation of global warming from 
increased concentrations of CO2.
1897 - Chamberlin produces a model for global carbon exchange 
including feedbacks. 
1930s:  Global warming trend since late 19th century reported. 

Milankovitch proposes orbital changes as the cause of ice ages.
Hulburt publishes calculations of warming from increased 
concentrations of CO2. 

1938 - Callendar argues that CO2 greenhouse global warming is 
underway, reviving interest in the problem.

http://www.aip.org/history/climate/timeline.htm


Observations Tending to Investigate the 
Nature of the Sun, in Order to Find the 
Causes or Symptoms of Its Variable 
Emission of Light and Heat; With Remarks 
on the Use That May Possibly Be Drawn 
from Solar Observations

William Herschel

Philosophical Transactions of the Royal 
Society of London
Vol. 91 (1801), pp. 265-318 



Two basic climate mechanisms were known in the beginning of XIX century !!!

Fourier J (1827). "Mémoire Sur 
Les Températures Du Globe 
Terrestre Et Des Espaces 
Planétaires". Mémoires de 
l'Académie Royale des Sciences 
7: 569–604



Eunice Newton Foote (July 
17, 1819 – September 30, 
1888) 

was an American scientist, 
inventor, and women's rights 
campaigner. She was the first 
scientist to conclude that 
certain gases warmed when 
exposed to sunlight, and that 
rising carbon dioxide (CO2) 
levels would change 
atmospheric temperature and 
could affect climate, a 
phenomenon now referred to 
as the greenhouse effect.



John Tyndall FRS (2 August 1820 – 4 December 1893) 
was a prominent 19th-century Irish physicist. His 
scientific fame arose in the 1850s from his study of 
diamagnetism. 

Later he made discoveries in the realms of infrared 
radiation and the physical properties of air, proving the 
connection between atmospheric CO2 and what is now 
known as the greenhouse effect in 1859. 

1861, Tyndall's 
apparatus measuring 
properties of 
greenhouse gases.

https://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society


  

„De Saussure, Fourier, M. Pouillet, and Mr. Hopkins regard this interception of the terrestrial rays as 
exercising the most important influence on climate. . . every variation [in aqueous vapour] must produce 
a change of climate. Similar remarks would apply to the carbonic acid diffused through the air, while an 
almost inappreciable admixture of any of the hydrocarbon vapours would produce great effects on the 
terrestrial rays and produce corresponding changes of climate. It is not, therefore, necessary to assume 
alterations in the density and height of the atmosphere to account for different amounts of heat being 
preserved to the earth at different times; a slight change in its variable constituents would suffice for this. 
Such changes in fact may have produced all the mutations of climate which the researches of geologists 
reveal.”







Arrhenius estimated 
also cooling effect of 
atmospheric aerosols! 



An Attempt to Frame a Working Hypothesis of the Cause of Glacial Periods on an Atmospheric Basis

T. C. Chamberlin The Journal of Geology Vol. 7, No. 6 (Sep. - Oct., 1899), pp. 545-584 







1956 -Phillips produces a computer model of the global                    
atmosphere, Plass  calculates again that  radiation balance 

depends on CO2 concentration
1957 -Revelle and Suess demonstrate that only a fraction (about 

½) of  CO2 produced by humans absorbed by the oceans.
1960 - Keeling detects an annual rise of  CO2 in the atmosphere. 
1965 - Lorenz points out the chaotic nature of climate system and 

  the possibility of sudden shifts.
1966 - Emiliani's analysis of deep-sea cores and Broecker's                 
      analysis of corals show that the timing of ice ages was set             
  by small orbital shifts.
1979 - US National Academy of Sciences report finds that                   
       doubling CO2 will bring 1.5-4.5°C global warming. 
1990 - First IPCC report says world has been warming and future        
      warming seems likely. 
1991 - Mt. Pinatubo explodes; Hansen predicts cooling pattern,           
      verifying (by 1995) computer models of aerosol effects.



9, Issue 1, February 1957, Pages: 18–27

 (Tellus,  9, 1957, 18–27)

"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. Within a few centuries, 
we are returning to the atmosphere and oceans the concentrated organic carbon stored in 
sedimentary rocks over hundreds of millions of years.”





Wallace S. Broecker, Science,  Vol. 189, No. 4201 (Aug. 8, 1975),  460-463

 





The Nobel Prize in Physics 2021 was awarded "for groundbreaking contributions to our 
understanding of complex systems" with one half jointly to Syukuro Manabe and Klaus 
Hasselmann "for the physical modelling of Earth's climate, quantifying variability and reliably 
predicting global warming" and the other half to Giorgio Parisi "for the discovery of the interplay 
of disorder and fluctuations in physical systems from atomic to planetary scales." 

















The Intergovernmental Panel on Climate Change (IPCC), established in 1988 
is the United Nations body for assessing the science related to climate change

















https://www.ipcc.ch/reports/



https://www.ipcc.ch/report/ar6/syr/







https://interactive-atlas.ipcc.ch















Almost everything important is just a mouse click away, open, ready for criticism!
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