University of Northern Colorado Meteorology
MET 451/551 Fall 2020 3 Credits
On Zoom: MWF 1:25-2:15pm

Climatology
Instructor: Dr. Cindy Shellito
Office: Ross 3235G
Phone: 970-351-2491
Email: Lucinda.shellito@unco.edu
Office hours for students: By appt. and TBD – Outdoors or via Zoom
CONTENTS
Welcome

1

Course Overview

1

Materials

2

Course Objectives 2
Grading

3

Student Support

3

Policies

4

Schedule

5

Welcome
As a meteorologist, there are two questions I will hear often: “What’s the weather going to be
like tomorrow?” AND “Hey, what’s up with global warming in the midst of this pandemic?”
In this class, we will tackle that second question. At this stage in your evolution as a scientist,
you’re ready to apply what you’ve learned from other classes to a much larger scale of study.
You are probably aware that climate change is one of the hottest topics off the 21st century (or,
it was, until last March), and this is what makes this class so interesting, challenging, and
relevant for me. Like weather, climate affects our way of life. But understanding climate can
strongly influence how we make societal, political, and economic decisions. The work we do
this semester will give you a clear understanding of the scientific underpinnings of how our
climate system works, an understanding of the difference between climate variability and
climate change, and help you learn how to discuss this topic from a scientist’s perspective
with people you meet every day.

Course Overview

There are three major scientific themes in this course:
Ø the physical processes that determine global and regional climate
Ø what causes climate change, as well as evidence and impacts
Ø how climate variability is different from climate change, and how it impacts us
Learning about these involves exploring the global balance of energy and the general circulation
of the oceans and atmosphere. You will also learn about the data and the tools that allow us to
study climate, including a range of numerical global climate models (i.e., computer simulations
of climate). Together, we will examine model predictions with an eye toward understanding
how sensitive the global climate is to changes in greenhouse gases and “feedback” processes.
We will also become aware of current areas of research in climate science through discussion
and evaluation of scientific journal articles – as well as some YouTube videos!

Image from noaa.gov

An important part of learning about the tools climate scientists use is to use them yourself. So,
a part of this class involves a term research project with a simple climate model or climate data.
You will be learning about some of the tools we use to diagnose climate (models) and analyze
climate data. Some of this involves a little bit of programming. If you don’t have familiarity
working with data or computer code, don’t worry! I will be working with you every step of the
way.

Climatology Syllabus

page 2

Materials: what will I need?
Book: Climate Change and Climate Modeling, by J. David Neelin, Cambridge
University Press, New York, 2011. Amazon link: https://www.amazon.com/ClimateChange-Modeling-David-Neelin-\ebook/dp/B00CF0K34G/r
You can purchase or rent an e-version of this text for as little as about $17. You can
also find some used versions on Amazon. The book is also available for full price at
the UNC Bookstore. (You might be able to get it here: https://epdf.pub/climate-changeand-climate-modeling.html)

Canvas: http://canvas.unco.edu This course will run fully in Canvas. Any document
relating to the course (homework, handouts, reading), recorded lectures and podcasts,
exams, etc., will be posted on Canvas.
Google account (free): We will be using Google docs and slides during classtime –
having an account will make this easier.
Free online text: Goosse H., P.Y. Barriat, W. Lefebvre, M.F. Loutre and V. Zunz,
(07/16/2011). Introduction to climate dynamics and climate modeling. Online textbook
available at http://www.climate.be/textbook.
Free online resource: Climate Change 2013: The Physical Science Basis (from the 5th
Assessment report by the IPCC) (http://www.ipcc.ch/report/ar5/wg1/ )

What will I be able to do by the end of this course?
Completing the activities and assignments in this course will ultimately lead you to be able
to do the following (you will be evaluated on how well you can do these through homework,
exams, and your term project):
•

‘As we add carbon dioxide
to the atmosphere, we’re
creating warming that
would last more than a
thousand years – even if we
suddenly stopped emitting.’
Professor Susan Solomon,
MIT, atmospheric chemist
who identified the ozone
hole.

•
•
•
•
•
•

Calculate the change in Earth’s temperature given a change in the energy from the
sun, a change in Earth’s reflectivity, or a change in the concentration of atmospheric
greenhouse gases.
Describe all the factors that can cause global climate change and estimate how quickly
these things can operate.
Explain how we might distinguish whether climate change is caused by natural
processes or human activity.
Explain how ocean and atmospheric circulation patterns redistribute heat and energy
across the Earth, and how that affects regional climates.
Use your understanding of global teleconnections (these are phenomena like the El
Niño-Southern Oscillation and the North Atlantic Oscillation) to assist you in weather
forecasting.
Read scientific articles about present and future climate change and be able to
explain why the results are important and have implications for society.
Use a global climate model or climate data to explore a question pertinent to climate
change or variability. Communicate your results through a paper and poster session.
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Grading
Weighting of
grade groups
Exams 45%
Term Project 30%
Homework and
Class Participation
25%

Exams: There will be two online (take-home) exams (no final exam). Each exam is worth
12.5% of your grade (25% total).
Term Project: Because learning how to work with a climate data is so important, the term
project is worth 30% of your grade. About one quarter of that 30% will be based on your efforts
on assignments that prepare you to complete the project and write the final paper (for example:
you will submit a couple of partial drafts of your paper.) You will also give a short final
presentation (<5 slides) during finals week.
Homework: This category includes all discussions on the Canvas discussion board, as well as
~8 homework assignments (precise number depends on how much we accomplish in class)
(30%).
Class Participation: Participation in synchronous sessions is a big part of this course. This
score includes attendance at least 6 class sessions for every 3-week module, in-class activities,
responses in chat-boxes, and in-class quizzes (15%). Please consult with me if you are unable to
attend at least 6 classes every 3 weeks. All class sessions will be recorded (except for student
presentations and group work).
Grade Breakdown (Final course percentage is based on final weighted sum of scores from
assignments listed above)
A
90.0 <=
87.5 <=
82.5 <=
80.0 <=
77.5 <=

‘It’s a new normal and I
really do think that global
weirding is the best way
to describe what we’re
seeing.’ Climate
Scientist, Dr. Katharine
Hayhoe, Texas Tech
University
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> 92.5
A- < 92.5
B+ < 90.0
B < 87.5
B- < 82.5
C+ < 80.0

72.5 <= C < 77.5
70.0 <= C- < 72.5
67.5 <= D+ < 70.0
62.5 <= D < 67.5
60.0 <= D- < 62.5
F
< 60

Student Support
What should I do to be successful in this course?
• Be present (virtually) for class and engage in activities and discussion. I understand
that things come up, but please make the time to come to class and give yourself
sufficient time to do assignments.
• Form study groups with others in this class. Please welcome new students into your
groups and help point each other in the right direction when you can.
• Please make every attempt to do your own work. If someone in the class helps you
with a problem on the homework, I expect you to put away all your notes and solve it
again on your own. This is how you will learn!
• Throughout the semester, I will be giving you short tutorials that will help you with
your research project. If you miss a class where we completed one of these tutorials, it
is critical that you try to do the tutorial on your own as soon as possible (see the class
recording).
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Student Support - continued
What should I do if I need help?
Please contact me if something comes up and you’re having a hard time keeping up, if
you have a question about the material, a concern about the class, a problem with the
technology, or if you simply want to talk about climate.
Image from nasa.gov

I am generally available to meet on Monday and Wednesday 10:30-11:30am on Zoom
or outside on campus. I am not allowed to meet with students in my office, as we cannot
maintain social distance in such a small space. Please email me to make an
appointment. If you email me, I will respond to your email within 24 hours on weekdays
(I tend to turn off my email after 5 or 6pm). If you email me on a weekend (after 5pm on
Friday), I will answer your email on Monday.

Policies
Missed or Late Assignments: Homework assignments are due at 11:59pm on the due date. If you are
crunched for time, or have health issues or other difficulties, I can be flexible – as long as you let me
know before the deadline! If you must miss class or an assignment, please contact me to discuss your
situation. Given that we’re in the midst of a global pandemic, I am willing to be as flexible as I can – but
be aware that when you submit late assignments, it actually makes it more difficult for me to give timely
feedback.
Preferred pronouns/methods of address: If you have a nickname, or a preferred pronoun that is
different from what I may assume, please let me know, and I will do my best to follow your preferences.
You may address me as Dr. Shellito (preferred pronouns: she, her).

Climate change does
not respect border; it
does not respect who
you are - rich and
poor, small and big.
Therefore, this is what
we call 'global
challenges,' which
require global
solidarity. Ban Kimoon, Secretary
General of the United
Nations, 2007-2016.

Disability Resources: It is the policy and practice of the University of Northern Colorado to create
inclusive learning environments. If there are aspects of the instruction or design of this course that present
barriers to your inclusion or to an accurate assessment of your achievement (e.g. time-limited exams,
inaccessible web content, use of videos without captions), please communicate this with your professor
and contact Disability Support Services (DSS) to request accommodations. Office: (970) 351-2289,
Michener Library L-80. Students can learn more about the accommodation process at
http://www.unco.edu/disability-support-services/.
Cheating and plagiarism: While you will likely work closely with your classmates on many assignments
in this class (and I encourage you to study and work our problems together), in accordance with the
student honor code, any copying or cheating will result in a zero score for that entire assignment and,
depending on the nature of the infraction, the paper will be forwarded to the Dean of Students office with
a recommendation for disciplinary action. Plagiarism is also a serious offense, and I will be working with
you through activities and assignments to help you identify what, exactly, is considered plagiarism.
Instances of plagiarism will also result in a zero on an assignment. For more information please see the
Dean of Student’s website at www.unco.edu/dos.

Tentative Timeline
Note: This timeline is subject to change or revision. Updates will be posted on Canvas and announced in
class. Readings from the text will be supplemented with online resources and/or readings from the IPCC
report.
Aug 24-Sept 11
(Weeks 1-3)

MODULE 1: It’s all about Energy!
Introduction to the challenge of climate change and the climate system; global energy balance
(and energy balance models); feedbacks in the climate system; the ozone hole; the carbon cycle.
Reading from Neelin: Chapters 1, 2, 6, and from Goosse: Chapter 2 (online)

Sept 14 – Oct 2
(Weeks 4-6)

MODULE 2: Motion in the Oceans and Atmosphere
Surface energy budgets; atmosphere and ocean circulation; controls on regional climate; 3-D
global climate models
Reading from Neelin: Chapters 2 and 5, and from Goosse: Chapter 3

Exam 1
Oct 2nd
(End of Week 6)

Focused on global energy balance; radiative transfer of energy; controls on climate; and ocean &
atmospheric circulation. You may be asked to comment on data (climate data in the form of
graphs or maps) that you haven’t seen before.
The exam will be posted late on Oct 1st. You will have the weekend to complete the exam, and no
class session on Oct 2 (although, I will be available via Zoom for questions during our regular
class time)

Oct 5-23
(Weeks 7-9)

MODULE 3: Climate variability vs Climate change
Natural climate variability and change; global teleconnections; El Nino; North Atlantic Oscillation
(and other phenomena); data analysis; human attribution
Reading from Neelin: Chapter 4

Oct 26-Nov 13
(Weeks 10-12)

MODULE 4: Local and Global Impacts of Climate Change

Exam 2
Nov 13th
(End of Week 12)

Focused on climate variability and the dynamics of ENSO transitions; identifying teleconnections;
identifying impacts of climate change; climate change attribution. As with the first exam, you may
be asked to comment on data you haven’t seen before.

Ocean acidification; sea level rise; droughts; severe weather; ecological impacts; ice, corals, polar
bears, and everything else!

The exam will be posted late on Nov 12th. You will have the weekend to complete the exam, and
no class session on Nov 13th (although, I will be available via Zoom for questions during our
regular class time)
Nov 16-30
(Weeks 13-15)

MODULE 5: How to live with climate change (and all the things that come with it)

Finals Week

Research presentations will be held during our regularly scheduled final exam. There will be no
final exam.

Climate projections; carbon drawdown; climate change and pandemics; communicating climate
change; psychology and social impacts of climate change

