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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

• 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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AGU Journal Abstract Requirement
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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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Chapter 1: The Cryosphere
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https://press.princeton.edu/books/paperback/9780691145266/the-cryosphere

https://press.princeton.edu/books/paperback/9780691145266/the-cryosphere
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New Paper Links Cryosphere and Ecosystem
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https://www.nature.com/articles/s43247-022-00609-0
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Preface, Climate and Ecosystems
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Photo by Drew Smith

https://kdvr.com/news/unique-2-colorado/budweisers-big-claim-to-small-colorado-town/

https://kdvr.com/news/unique-2-colorado/budweisers-big-claim-to-small-colorado-town/
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Earth System Science: Overview: A Program for Global Change (1986)
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https://nap.nationalacademies.org/download/19210
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Chapter 1: Climate and Ecosystems
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https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems

https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems
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Uptake of Atmospheric CO2 by Trees (Land Sink)
Land sink: relatively short lived reservoir

• In this model, future water stress due to climate change eventually limits plant growth
• Feedbacks between climate change & plants could lead to almost 100 ppm additional CO2

by end of century

 Future fate of land sink highly uncertain according
to 11 coupled climate-carbon cycle models examined
by Friedlingstein et al. (2006)

Figure 3.5, Houghton 3d Edition
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Uptake of Atmospheric CO2 by Trees (Land Sink)
Land sink

As CO2 ↑, photosynthesis (all things being equal) will increase.
Known as the “CO2 fertilizer” effect
Difficult to quantify empirically in a greenhouse setting because ?

Fakhri A. Bazzaz, 1990: https://www.jstor.org/stable/pdf/2097022.pdf

Many Free-Air Carbon dioxide Enrichment (FACE)
experiments have been developed, throughout the
world including a new experiment in Brazil, to attempt
to understand how the terrestrial biosphere will
respond to rising levels of atmospheric CO2

http://aspenface.mtu.edu

https://www.nature.com/news/polopoly_fs/1.12855!/menu/main/topColum
ns/topLeftColumn/pdf/496405a.pdf?origin=ppub

https://www.nature.com/scitable/knowledge/library/effects-of-rising-
atmospheric-concentrations-of-carbon-13254108

https://www.jstor.org/stable/pdf/2097022.pdf
http://aspenface.mtu.edu/
https://www.nature.com/news/polopoly_fs/1.12855!/menu/main/topColumns/topLeftColumn/pdf/496405a.pdf?origin=ppub
https://www.nature.com/scitable/knowledge/library/effects-of-rising-atmospheric-concentrations-of-carbon-13254108
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Drought and Canopy Height
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Xu et al., Environ. Res. Lett., 2018: https://iopscience.iop.org/article/10.1088/1748-9326/aacadd

https://iopscience.iop.org/article/10.1088/1748-9326/aacadd
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Drought and Canopy Height
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(for two dominant conifer species, PIED and PIPO in Arizona, New Mexico, Colorado, and Utah)

RWI: tree ring width index

NDVI: normalized difference
vegetation index

Xu et al., Environ. Res. Lett., 2018: https://iopscience.iop.org/article/10.1088/1748-9326/aacadd

https://iopscience.iop.org/article/10.1088/1748-9326/aacadd
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Drought and Canopy Height
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End of Intro:

SPEI: standardized precipitation evapotranspiration index

SWUS: Southwest US

Xu et al., Environ. Res. Lett., 2018: https://iopscience.iop.org/article/10.1088/1748-9326/aacadd

https://iopscience.iop.org/article/10.1088/1748-9326/aacadd
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History of the term Anthropocene
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https://www.carbonbrief.org/anthropocene-journey-to-new-geological-epoch/
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Crutzen, Nature, 2000
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2006: Compendium of 18 papers
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https://link.springer.com/content/pdf/10.1007/b137853.pdf

https://link.springer.com/content/pdf/10.1007/b137853.pdf
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Crutzen’s 2006 Update:
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Start of the Anthropocene?
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Chapter 1: Climate and Ecosystems
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Second quoted text block from Jared Diamond: https://www.amazon.com/Collapse-Societies-Succeed-Revised-Edition/dp/0143117009

First quoted text block from David Schimel: https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems

https://www.amazon.com/Collapse-Societies-Succeed-Revised-Edition/dp/0143117009
https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems
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Steffan et al., Nature, 2020
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Chapter 2: Climate and Ecosystems
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Temperature Threshold In Biology
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https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2005.1752
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Temperature Threshold In Biology
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Top figure: https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2005.1752
Bottom figure:  https://link.springer.com/article/10.1007/s11120-013-9874-6

Typical temperature responses of photosynthesis in C3, C4, and CAM plants. Temperature responses of photosynthesis are 
pooled from published data for 86 C3 plants, 31 C4 plants, and 27 CAM plants. The potential range of optimum temperature 
for photosynthesis is indicated in C3, C4, and CAM plants, respectively.

https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2005.1752
https://link.springer.com/article/10.1007/s11120-013-9874-6
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Temperature Threshold In Atmospheric Chemistry
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https://www.elsevier.com/books/green-chemistry/torok/978-0-12-809270-5

https://www.elsevier.com/books/green-chemistry/torok/978-0-12-809270-5
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Chapter 2: Climate and Ecosystems
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Who Dat?
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