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Introduction to Earth System Science

AOSC 680
Ross Salawitch: rsalawit@umd.edu

Lecture 0: Introduction & Logistics
30 August 2022

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

Photograph by NASA Astronaut Don Pettit:  https://www.pinterest.com/pin/212161832415650804

http://www2.atmos.umd.edu/%7Erjs/class/fall2022
https://umd.instructure.com/courses/1327017
https://www.pinterest.com/pin/212161832415650804
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Ross Salawitch: rsalawit@umd.edu
1) Fine to address me as “Ross” in emails

2) Please, please, pretty please: try to remember to use “AOSC 680” in the subject of 
any class related email

3) I prefer email rather than messages sent via Canvas.  I will do my best to reply to 
messages sent either way

4) The signature line of my standard email contains my personal cell phone number; 
please use this “judiciously” and note I prefer text messages to voice mail

5) Office hours do not make sense in Fall 2022: please email me to setup meetings, 
which could occur either in person or on my personal Zoom channel (included in the 
signature line of my standard emails)

6) Please note we shall meet in person until further notice and I will strive to 
successfully record each lecture

Introduction to Earth System Science

AOSC 680
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Class Website, External

http://www2.atmos.umd.edu/~rjs/class/fall2022
Syllabus is at: 
https://www2.atmos.umd.edu/~rjs/class/fall2022/syllabus/AOSC680_Fall2022_Syllabus.pdf

Canvas Course page  at: 
https://umd.instructure.com/courses/1327017

http://www2.atmos.umd.edu/%7Erjs/class/spr2022
https://www2.atmos.umd.edu/%7Erjs/class/fall2022/syllabus/AOSC680_Fall2022_Syllabus.pdf
https://umd.instructure.com/courses/1327017
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Syllabus

https://www2.atmos.umd.edu/~rjs/class/fall2022/syllabus/AOSC680_Fall2022_Syllabus.pdf

https://www2.atmos.umd.edu/%7Erjs/class/fall2022/syllabus/AOSC680_Fall2022_Syllabus.pdf
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Syllabus

https://www2.atmos.umd.edu/~rjs/class/fall2022/syllabus/AOSC680_Fall2022_Syllabus.pdf

https://www2.atmos.umd.edu/%7Erjs/class/fall2022/syllabus/AOSC680_Fall2022_Syllabus.pdf
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Class Website, External

https://www2.atmos.umd.edu/~rjs/class/fall2022

AT 1: Admission Ticket Number 1
Due prior to the start of Lecture 1 (this Thurs) based on reading for Lecture 1
More about ATs to soon follow

https://www2.atmos.umd.edu/%7Erjs/class/fall2022
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Class Website, Canvas (Calendar View)

https://umd.instructure.com/courses/1327017

Click here for Calendar View

https://umd.instructure.com/courses/1327017
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Class Website, External

Learning outcome Quiz: https://testmoz.com/q/12104924
Note: must use passcode of _______ to access

https://www2.atmos.umd.edu/~rjs/class/fall2022

https://testmoz.com/q/12104924
https://www2.atmos.umd.edu/%7Erjs/class/fall2022
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Class Website, External
Learning outcome Quiz: https://testmoz.com/q/12104924

Please use your real name here.

Must use ______ here.

Links to these learning outcome quizzes will be posted in the “Learning Outcome” column of
https://www2.atmos.umd.edu/~rjs/class/fall2022

https://testmoz.com/q/12104924
https://www2.atmos.umd.edu/%7Erjs/class/spr2022
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Text Books
Required Textbook:   Chemistry in Context: Applying Chemistry to Society, 

American Chemical Society  ⇒ 7th Edition !

Atmospheres, Clouds, and Climate by David Randall
Climate and Oceans by Geoffrey Vallis
Climate and Ecosystems by David Schimel
The  Cryosphere by Shawn Marshall

These four Princeton Primers in Climate books, available in various formats including paperback for less than $30 each, will 
be the primary source for the student led discussions, which will take place from 13 Oct until 2 Dec.

We will almost certainly read multiple chapters from the first three of these books, and will delve into the fourth if there is student 
interest in reading about the cryosphere.

Supplemental Texts:
Global Warming: The Complete Briefing 5th Edition by John Houghton
Paris Climate Agreement: Beacon of Hope by Ross Salawitch, Tim Canty, Austin Hope,

Walt Tribett, and Brian Bennett

https://www2.atmos.umd.edu/~rjs/class/fall2022/readings/Chem_in_Context_2011.pdf

Must use what to open?  ______

https://www2.atmos.umd.edu/%7Erjs/class/fall2022/readings/Chem_in_Context_2011.pdf
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Required Textbook:   Chemistry in Context: Applying Chemistry to Society, 
American Chemical Society  ⇒ 7th edition !

• Active used book market for 7th edition, since release of 8th, 9th & now 10th editions
• Changes from edition to edition are minor: we will use 7th edition to save you $$$
• If you collect text books for future reference, please note this book is more of a "tutorial" than an 

indispensable reference book, so probably best to check out free PDF to see if the book is worth buying
• If you feel compelled to permanently keep all of your textbooks, you are welcome to acquire your own copy 

of Chemistry in Context either from sellers such as Amazon
• Finally, I have many used hard copies of the book.  Students are welcome to "rent" one of these for $20, 

which will be refunded upon return of the book at the end of the semester.

11

https://www.amazon.com/gp/offer-listing/0073375667/ref=sr_1_5_olp?ie=UTF8&qid=1548639690&sr=8-5&keywords=chemistry+in+context
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Numerous readings from:   Paris Climate Agreement: Beacon of Hope 
by Ross Salawitch, Tim Canty, Austin Hope,

Walt Tribett, and Brian Bennett

• Book published via open access, so text is freely available
• Culmination of many years worth of research initially motivated by this class & AOSC 652
• Can obtain from https://link.springer.com/book/10.1007/978-3-319-46939-3

12

https://link.springer.com/book/10.1007/978-3-319-46939-3
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Numerous readings as well as:   Global Warming: The Complete Briefing
(Fifth Edition)
by Sir John Houghton

• Selected readings will be provided in password protected files (ATL2316)
• If you like the style of this book, please consider purchasing for your library
• Can purchase from this link.

https://twitter.com/hannahmmalcolm/status/1250778555505655808

13

https://www.amazon.com/Global-Warming-Sir-John-Houghton-dp-1107463793/dp/1107463793/ref=mt_paperback?_encoding=UTF8&me=&qid=1548637208
https://twitter.com/hannahmmalcolm/status/1250778555505655808
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Required Textbook:   Climate and Ecosystems
David Schimel
Princeton Primers In Climate

14

How does life on our planet respond to — and shape —
 climate? This question has never been more urgent than 
it is today, when humans are faced with the daunting task 
of guiding adaptation to an inexorably changing climate. 
This concise, accessible, and authoritative book provides 
an unmatched introduction to the most reliable current 
knowledge about the complex relationship between living 
things and climate.

Using an Earth System framework, David Schimel 
describes how organisms, communities of organisms, and 
the planetary biosphere itself react to and influence 
environmental change. While much about the biosphere 
and its interactions with the rest of the Earth System 
remains a mystery, this book explains what is known 
about how physical and chemical climate affect 
organisms, how those physical changes influence how 
organisms function as individuals and in communities of 
organisms, and ultimately how climate-triggered 
ecosystem changes feed back to the physical and 
chemical parts of the Earth System.

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

https://press.princeton.edu/books/paperback/9780691151960/climate-and-ecosystems
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Required Textbook:   Climate and The Oceans
Geoffrey Vallis
Princeton Primers In Climate

15

The oceans exert a vital moderating influence on the Earth’s 
climate system. They provide inertia to the global climate, 
essentially acting as the pacemaker of climate variability and 
change, and they provide heat to high latitudes, keeping them 
habitable. Climate and the Oceans offers a short, self-contained 
introduction to the subject. This illustrated primer begins by 
briefly describing the world’s climate system and ocean 
circulation and goes on to explain the important ways that the 
oceans influence climate. Topics covered include the oceans’ 
effects on the seasons, heat transport between equator and pole, 
climate variability, and global warming. The book also features a 
glossary of terms, suggestions for further reading, and easy-to-
follow mathematical treatments.

Climate and the Oceans is the first place to turn to get the essential 
facts about this crucial aspect of the Earth’s climate system. Ideal 
for students and nonspecialists alike, this primer offers the most 
concise and up-to-date overview of the subject available.

The best primer on the oceans and climate
• Succinct and self-contained
• Accessible to students and nonspecialists
• Serves as a bridge to more advanced material
https://press.princeton.edu/books/paperback/9780691150284/climate-and-the-oceans

https://press.princeton.edu/books/paperback/9780691150284/climate-and-the-oceans
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Required Textbook:   Atmosphere, Clouds, and Climate
David Randall
Princeton Primers In Climate

16

The atmosphere is critical to climate change. It can amplify shifts in 
the climate system, and also mitigate them. This primer offers a 
short, reader-friendly introduction to these atmospheric processes 
and how they work, written by a leading expert on the subject.
Giving readers an overview of key atmospheric processes, David 
Randall looks at how our climate system receives energy from the 
sun and sheds it by emitting infrared radiation back into space. The 
atmosphere regulates these radiative energy flows and 
transports energy through weather systems such as 
thunderstorms, monsoons, hurricanes, and winter storms. 
Randall explains how these processes work, and also how 
precipitation, cloud formation, and other phase changes of 
water strongly influence weather and climate. He discusses 
how atmospheric feedbacks affect climate change, how the large-
scale atmospheric circulation works, how predicting the weather 
and the climate are fundamentally different challenges, and much 
more. 
Authoritative and concise, Atmosphere, Clouds, and 
Climate features a glossary of terms, suggestions for further 
reading, and easy-to-follow explanations of a few key equations. 
This accessible primer is the essential introduction to atmospheric 
processes and the vital role they play in our climate system.

https://press.princeton.edu/books/paperback/9780691143750/atmosphere-clouds-and-climate

https://press.princeton.edu/books/paperback/9780691143750/atmosphere-clouds-and-climate
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Required Textbook:   The Cryosphere
Shawn Marshall
Princeton Primers In Climate

17

The cryosphere encompasses the Earth’s snow and ice masses. It 
is a critical part of our planet’s climate system, one that is 
especially at risk from climate change and global warming. The 
Cryosphere provides an essential introduction to the subject, 
written by one of the world’s leading experts in Earth-system 
science.

In this primer, glaciologist Shawn Marshall introduces readers to 
the cryosphere and the broader role it plays in our global climate 
system. After giving a concise overview, he fully explains each 
component of the cryosphere and how it works — seasonal snow, 
permafrost, river and lake ice, sea ice, glaciers, ice sheets, and ice 
shelves. Marshall describes how snow and ice interact with our 
atmosphere and oceans and how they influence climate, sea 
level, and ocean circulation. He looks at the cryosphere’s role 
in past ice ages and considers the changing cryosphere’s 
future impact on our landscape, oceans, and climate.

Accessible and authoritative, this primer also features a glossary of 
key terms, suggestions for further reading, explanations of 
equations, and a discussion of open research questions in 
the field.

https://press.princeton.edu/books/paperback/9780691145266/the-cryosphere

https://press.princeton.edu/books/paperback/9780691145266/the-cryosphere
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• Admission Tickets (AT) (30%)
– short set of questions, related to lecture; completed prior to the start of each class
– posted on web page; straightforward if reading has been done 
– graded on a 10 point basis; lowest three scores will be dropped
– please complete on Canvas and email me if you are having a problem with Canvas

• Problem Set (10%)
– posted on web page and announced in class at least 1 week before due date
– prescribed “late penalty” and final receipt date: will not be accepted after solutions have 

been handed out (typically within ~7 days of due date)
• Exam (20%)

– one in-class exams (early semester) 
– exam will tend strongly towards understanding of concepts via essay-like answers

whereas problem set will tend strongly towards quantitative understanding
• In Class Presentation (20%)

– one in-class presentation on a topic of your interest, from one or two chapters from a 
Princeton Primers in Climate book

– Will take place starting approximately 13 Oct.
• Presentation of final project (10%)

– Initially thought we’d have 10 min presentations
– If we stay at 8 students, will move to 30 min presentations, 2 per class meeting

• Final paper (10%)
– 6 to 8 pages single spaced, with references and a few figures, on topic of final project
– Originally gave 8 Dec 2022 due date for everyone; might stagger to make paper due within

a week of each presentation

Organization Details
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Organization Details, Continued
• Readings

– All readings, except those from required text, will be posted on class webpage I 
maintain

– Handouts of selected readings will be provided
– Publicly available PDF files will be “unprotected”
– Copyright protected PDF files will be protected, using password ______

• Additional Readings
– Provided for many lectures for students who would like more in depth info, to 

enhance learning experience for motivated students

• Email
– Please use AOSC 680 at start of subject line of all class-related email
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Next Two Lectures Very Important

Geology 101 rolled into 75 minutes, with emphasis on Earth System Science

https://www2.atmos.umd.edu/~rjs/class/fall2022

Road map of the material to be covered in the first 1/3 of this class, which is absolutely
essential to modern Earth System Science

https://www2.atmos.umd.edu/%7Erjs/class/spr2022
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