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https://weatherspark.com/y/15598/Average-Weather-in-Atlanta-Georgia-United-States-Year-Round#google_vignette



• Greenhouse gases in the atmosphere trap heat, specifically longwave infrared radiation, leaving Earth.

• The average temperature on Earth would be ~0⁰F (-18⁰C) without greenhouse gases, as compared to 
Earth’s long term average of ~59⁰F (15⁰C) as calculated by NASA

Greenhouse 
Gas Effect



Greenhouse Gases Include:
• Water Vapor  H2O
• Carbon Dioxide CO2

• Methane CH4

• Nitrous Oxide N2O
• Chlorofluorocarbons

https://scied.ucar.edu/



Kump & Kasting

Biosphere

Lithosphere

Need to think of the Earth 
as a system with pathways 

and places of storage



Modified from Figure TS.1 

in IPCC, 2021: Technical 

Summary



https://today.tamu.edu/2021/06/14/ancient-deepsea-shells-reveal-66-million-years-of-carbon-dioxide-levels/





https://wmo.int/media/news/state-of-climate-2018-shows-accelerating-climate-change-impacts



Adapted from figure TS.3 from IPCC AR6 Technical Report
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