
Copyright © 2022 University of Maryland. 
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch. 1

Terrestrial and Marine Ecosystems and Carbon Stock

AOSC 680
Ross Salawitch

Lecture 23: 29 November 2022

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

https://twitter.com/wattsupbrent/status/1597261904753434625
https://www.volcanocafe.org/trouble-in-paradise-awakening-mauna-loa-2/

http://www2.atmos.umd.edu/%7Erjs/class/fall2022
https://umd.instructure.com/courses/1327017
https://twitter.com/wattsupbrent/status/1597261904753434625
https://www.volcanocafe.org/trouble-in-paradise-awakening-mauna-loa-2/
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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, on 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

• 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
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https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Text-requirements#abstract

New requirement for your Research Paper: you must include an abstract, between 150 
and 250 words, that will appear just after the paper title and your name of the first page 
of the submitted document, that summarizes the content of your paper for an 
interested, perspective reader.

In other words: please express: a) the high level elements of your research paper that 
you believe a reader will be interested in learning more about, should they decide to 
read the paper, as well as: b) the high level elements of your paper a reader should 
“take away”, should they not have time to read the rest of the manuscript.

https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Text-requirements#abstract
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Student Project Schedule
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Climate Sensitivity

5Copyright © 2022 University of Maryland. 
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.

https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems

Figure 11 and text on page 98

https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems
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Adopted from Lecture 4, 13 Sept 2022

Scenario #1 Scenario  #2
ΔF (W m −2) ΔF (W m−2)

Doubled CO2 3.7 3.7

Rise in GMST                              1.8                             2.8

Scenario #1: Weak  Feedback found considering aerosol radiative forcing in paleo data 

Scenario #2: Strong Feedback found assuming no aerosol radiative forcing in paleo data
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CO2 and Temperature
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https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystemsSchimel, pages 96 to 98

, Paris Climate Agreement: Beacon of Hope page 5 https://link.springer.com/content/pdf/10.1007/978-3-319-46939-3.pdf

https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems
https://link.springer.com/content/pdf/10.1007/978-3-319-46939-3.pdf
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CO2 and Temperature
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https://www.science.org/doi/10.1126/science.1226368

1Laboratoire de Glaciologie et Géophysique de l'Environnement(CNRS/UJF), Grenoble, France. 2Laboratoire des Sciences du Climat et de 
l'Environnement (CEA/CNRS/UVSQ-IPSL), Gif-sur-Yvette, France .3Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany. 
4Physics Institute, University of Bern, Bern, Switzerland. 5Department of Environmental Sciences, University of Venice, Venice, Italy. 6Institute for the 
Dynamics of Environmental Processes–CNR, University of Venice,Venice, Italy.

*Corresponding author. E-mail: parrenin@ujf-grenoble.fr†Present address: Byrd Polar Research Center, Ohio StateUniversity, Columbus, OH, USA.

https://www.science.org/doi/10.1126/science.1226368
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Trees and Climate

9Copyright © 2022 University of Maryland. 
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.

https://www.americanforests.org/article/trees-on-the-move/
See also https://www.science.org/doi/full/10.1126/sciadv.1603055

https://www.americanforests.org/article/trees-on-the-move/
https://www.science.org/doi/full/10.1126/sciadv.1603055
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Trees and Climate
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https://www.invw.org/2022/09/15/the-forest-service-is-experimenting-with-relocating-tree-species-to-save-them-from-climate-change/

https://www.invw.org/2022/09/15/the-forest-service-is-experimenting-with-relocating-tree-species-to-save-them-from-climate-change/
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https://link.springer.com/content/pdf/10.1007/978-3-319-46939-3.pdf

To understand how the global terrestrial biosphere functions, researchers have to understand 
atmospheric circulation, marine physics, and biogeochemistry and have hypotheses about the 
biology derived from the discipline of ecology.  This grand unification of the environmental sciences
is sometimes termed Earth System Science, so named by Francis Bretherton from the National 
Center for Atmospheric Research (NCAR) in Boulder, Co. Many problems of ecosystems and 
climates can be understood only by taking this approach.

Page 95

https://link.springer.com/content/pdf/10.1007/978-3-319-46939-3.pdf
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