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Framing - 1

Things you can do:

• Mitigation

• Adaptation



Framing - 2

What this pop-up class is and isn’t:

• Is:  A crash course on Climate Change, mainly its causes and effects

• Isn’t:  Investment advice



Framing - 3

Climate is long-term weather.



https://berkeleyearth.org/july-2024-temperature-update/
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Global CO2 emissions from fossil fuel combustion

IEA - Global Energy Review – March, 2024 -
https://iea.blob.core.windows.net/assets/33e2badc-b839-
4c18-84ce-f6387b3c008f/CO2Emissionsin2023.pdf
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99% = 

N2 + O2 + Ar



https://www.theconsciouschallenge.o
rg/ecologicalfootprintbibleoverview/c
limate-change-global-overview
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Who figured this out?



1824:  Joseph Fourier

• Proposed that Earth’s atmosphere retains heat that 
would otherwise be emitted back into space



1827: Claude Pouillet

• Developed the first mathematical treatment 
of the greenhouse effect

• Speculated that water vapor and carbon 
dioxide might trap heat in the atmosphere



1856:  Eunice Newton Foote

• First to show in experiments and put in print that if carbon 
dioxide levels were higher, the planet would be warmer



1859:  John Tyndall

• Showed the ability of gases like water vapor, carbon dioxide, ozone 
and hydrocarbons to absorb and re-emit heat



1896:  Svante Arrhenius

• First to use modern principles of physical chemistry to calculate how 
increases in CO2 will increase Earth's surface temperature

• Concluded that human-caused CO2 emissions, from fossil-fuel burning and 
other combustion processes, are large enough to cause global warming



1824 ~ 1896



1958:  Keeling
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https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


https://www.researchgate.net/figure/Vostok-ice-core-records-for-carbon-
dioxide-concentration-and-temperature-change-CO2-lags_fig2_340835138
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Where is all the CO2  coming from?



CH4 + 2O2    2H2O + CO2

C8H18 + 12.5O2    9H2O + 8CO2
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1.54 ± 0.06 °C above the 1850 – 1900 average - https://berkeleyearth.org/global-temperature-report-for-2023/

https://berkeleyearth.org/global-temperature-report-for-2023/


About those other GHGs…



https://www.esrl.noaa.gov/gmd/aggi/aggi.html
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https://www.globalchange.gov/browse/indicators/annual-greenhouse-gas-index
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https://ourworldindata.org/gh
g-emissions-by-sector
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Future warming from Global Food Consumption – Nature Climate Change – March 6, 2023 -
https://www.nature.com/articles/s41558-023-01605-8
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• The atmospheric concentration of CO2 is the highest in at least 2 million years.

• The atmospheric concentration of CH4 and N2O are the highest in at least 800,000 years.

• Since 1950, increases in CO2 and CH4 far exceed the natural multi-millennial cycles of the 
past 800,000 years.

https://www.ipcc.ch/report/ar6/wg1/downloads/
report/IPCC_AR6_WGI_SPM.pdf

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf


•  2023 was the warmest year ever recorded

•  77 countries set record high annual average temperatures, including China, Brazil, 
Japan, Germany and Mexico

•  Both land and ocean individually also set new records for the warmest year

https://berkeleyearth.org/global-
temperature-report-for-2023/

https://berkeleyearth.org/global-temperature-report-for-2023/
https://berkeleyearth.org/global-temperature-report-for-2023/


•  2023 was the first time that any year has exceeded the key 1.5 °C threshold (1.54 °C)

•  The last nine years have included all nine of the warmest years observed in the 
instrumental record

https://berkeleyearth.org/global-
temperature-report-for-2023/
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How screwed are we?



When do we get to the happy part?



Which industry will be impacted the least?
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