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Atmosphere, Clouds, and Climate Introduction

AOSC 680
Ross Salawitch

   

Lecture 9
26 September 2024

Class Web Sites: 
 http://www2.atmos.umd.edu/~rjs/class/fall2024
 https://umd.instructure.com/courses/1367293 

http://www2.atmos.umd.edu/%7Erjs/class/fall2024
https://umd.instructure.com/courses/1367293
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Houghton, Global Warming, 5th edition
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https://www.nasa.gov/earth/arctic-sea-ice-near-historic-low-antarctic-ice-continues-decline/

https://twitter.com/SamCarana/status/1836388276531610110 

https://nsidc.org/sea-ice-today

https://www.nasa.gov/earth/arctic-sea-ice-near-historic-low-antarctic-ice-continues-decline/
https://twitter.com/SamCarana/status/1836388276531610110
https://nsidc.org/sea-ice-today
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Source: https://commons.wikimedia.org/wiki/File:Sunset_from_the_ISS.JPG 

https://commons.wikimedia.org/wiki/File:Sunset_from_the_ISS.JPG


Copyright © 2024 University of Maryland. 
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.

Chapter 1, Atmosphere, Clouds, and Climate

6

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023AV000880 

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023AV000880
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https://geo.libretexts.org/Bookshelves/Meteorology_and_Climate_Science/Practical_Meteorology_%28Stull%29/10%3A_Atmospheric_Forces_and_Winds/10.05%3A_Section_6- 

https://geo.libretexts.org/Bookshelves/Meteorology_and_Climate_Science/Practical_Meteorology_%28Stull%29/10%3A_Atmospheric_Forces_and_Winds/10.05%3A_Section_6-
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Any surprise?
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Anyone confused ?
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Diallo et al., ACP, 2017

https://acp.copernicus.org/articles/17/3861/2017/acp-17-3861-2017.pdf
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van Aalst et al., ACP, 2004

https://acp.copernicus.org/articles/4/81/2004/acp-4-81-2004.pdf
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First point sentence quite important.  Next sentence a bit of an overstatement,
   IMHO
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Troposphere

Stratosphere

Mesosphere Mesosphere

Stratosphere

Troposphere
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Chapman Chemistry

• Production of stratospheric O3 initiated when O2 is photodissociated by UV sunlight

• O3 formed when resulting O atom reacts with O2 :

         hν + O2 →  O + O  (1)
                        O + O2 + M →  O3 + M  (2)

• O3 removed by photodissociation (UV sunlight) or by reaction with O :

         hν + O3 →  O + O2  (3)
                               O + O3 →  O2 + O2  (4)

    This reaction sequence was first worked out in the 1930s by Sydney Chapman,
                            an English mathematician and geophysicist
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• The cycling between O and O3 (rxns 2 and 3) occurs much more rapidly than leakage
   into (rxn 1) or out of the system (rxn 4)

• The sum O + O3 is commonly called “odd oxygen”

  

     

  

     
     Rxn (1) produces two odd oxygen molecules
     Rxn (4) consumes two odd oxygen molecules

             and reactions 2 and 3 recycle odd oxygen molecules

Chapman Chemistry

(1)

(3)

(2)

(4) (4)
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https://www.sciencefacts.net/wp-content/uploads/2022/06/Terminal-velocity.jpg

https://www.sciencefacts.net/terminal-velocity.html  

Super important text !

https://www.sciencefacts.net/wp-content/uploads/2022/06/Terminal-velocity.jpg
https://www.sciencefacts.net/terminal-velocity.html
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https://www.science.org/doi/10.1126/science.abd9149
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https://www.nature.com/articles/339525a0
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https://www.science.org/doi/10.1126/science.abd9149
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Source: https://www.weather.gov/images/cle/Education/EarthOrbit.png  

What word describes this angle?

https://www.weather.gov/images/cle/Education/EarthOrbit.png
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Can someone talk us through this image?

Source: https://upload.wikimedia.org/wikipedia/commons/thumb/5/5e/Atmospheric_Transmission-en.svg/1200px-Atmospheric_Transmission-en.svg.png 

https://upload.wikimedia.org/wikipedia/commons/thumb/5/5e/Atmospheric_Transmission-en.svg/1200px-Atmospheric_Transmission-en.svg.png
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How does this passage compare to our prior description?



Copyright © 2024 University of Maryland. 
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.

Chapter 2, Atmosphere, Clouds, and Climate

25

Can someone talk us through this table?
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What is the value and meaning of the bulk emissivity of Earth’s atmosphere?
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What do folks think of the simplified two layer model?
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Let’s look at the solar model, in terms of prior class material:
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Let’s look at the solar model, in terms of prior class material:
Lecture 2:

Canty et al., 2013 https://www.atmos-chem-phys.net/13/3997/2013/acp-13-3997-2013.html
McBride et al.,  2021 https://esd.copernicus.org/articles/12/545/2021
Nicholls et al., 2021 https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020EF001900 
Figure provided by Laura McBride.

Canty et al., 2013 https://www.atmos-chem-phys.net/13/3997/2013/acp-13-3997-2013.html
McBride et al.,  2021 https://esd.copernicus.org/articles/12/545/2021
Nicholls et al., 2021 https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020EF001900 
Figure provided by Laura McBride.

https://www.atmos-chem-phys.net/13/3997/2013/acp-13-3997-2013.html
https://esd.copernicus.org/articles/12/545/2021
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020EF001900
https://www.atmos-chem-phys.net/13/3997/2013/acp-13-3997-2013.html
https://esd.copernicus.org/articles/12/545/2021
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020EF001900
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Let’s look at the GHG model, in terms of prior class material:
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Earth’s atmosphere is slightly more complicated,
than a pure black body, as explained at:
http://web.archive.org/web/20211127135550/http://zebu.uoregon.edu/ph311/lec06.html 

 λP ≈ 0.3 K / (W m−2)
     Here: P refers to Planck Response Function
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Let’s look at the GHG model, in terms of prior class material:
Lecture 4:

http://web.archive.org/web/20211127135550/http://zebu.uoregon.edu/ph311/lec06.html
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