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Atmosphere, Clouds, and Climate Introduction

AOSC 680
Ross Salawitch

Lecture 12
18 October 2022

Class Web Sites: 
http://www2.atmos.umd.edu/~rjs/class/fall2022
https://umd.instructure.com/courses/1327017

http://www2.atmos.umd.edu/%7Erjs/class/fall2022
https://umd.instructure.com/courses/1327017


Copyright © 2022 University of Maryland. 
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch. 2

Student Projects
• Each student will provide an 18 minute (12 to 15 slide) presentation on a research 

project, either 2, 6, or 8 December 2022

• Presentations will be in the same order as the discussions of the Princeton Primers 
in Climate (PPC) readings, to provide some level of proper “spacing”

• Those presenting towards the end of the PPC readings encouraged to get started 
soon on your research project

• Each student will also submit a 6 to 8 pages single spaced (not including reference
list or figures) paper, n the same project, due at the class meeting that follows 
the in-class project presentation (or Mon 12 Dec for those presenting on 8 Dec)

• Project should be new work for this class but can be related to your dissertation
or some other topic in which you’ve had prior interest

• Would like students to provide a 2 to 3 sentence description of your research 
project by a week from today, by replying here:
https://umd.instructure.com/courses/1327017/quizzes/1551279

• Happy to speak and/or exchange email with students about possible projects
• For emails, most appreciated if subject can begin with “AOSC 680:”

• If given a complete draft of your paper at least 7 calendar days prior to due date,
I will provide back an edited "mark-up" you can use as input for final submission

https://umd.instructure.com/courses/1327017/quizzes/1551279
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Student Led Discussions of Princeton Primers In Climate

• I will provide a powerpoint file with all graphical elements (figures & tables)

• If you want to show text, scan either can the pages yourself, obtain an e-copy and 
take a screen capture, or give me at least 2 days notice of precisely which text
passages you would like to use and I will provide

• If you would like to keep to “class” and “handout” mode for slides, I will be happy to 
print the “handout” version provided I have by at least 1 pm on day of presentation

• More than happy to have a meeting either in person (best time is after class; other 
times can be arranged) or Zoom to review a draft of your presentation
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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
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Any surprise?
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https://www.science.org/doi/10.1126/science.abd9149

https://www.science.org/doi/10.1126/science.abd9149
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https://www.nature.com/articles/339525a0

https://www.nature.com/articles/339525a0
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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?
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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 did 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.

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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Let’s look at the GHG model, in terms of prior class material:
Lecture 4:

Earth’s atmosphere is slightly more complicated,
than a pure black body, as explained for example
at 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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http://zebu.uoregon.edu/ph311/lec06.html
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