
The Physics and Astronomy Department at Western welcomes you to

Physics 2070B
Climate and Climate Change

(Working Title for Academic Year 2022/2023)

Climate Change is one of the few areas of science that makes us examine the whole basis of modern society. ... Only by
working together can we deal with one of the greatest crises that has ever faced humanity. There is very little doubt that
climate change will accelerate in this century; our best estimates suggest a global mean surface temperature rise of
between 2.1°C and 5.5°C by the end of the 21st century. Sea level is projected to rise between 50 cm and 130 cm by 2100,
with significant changes in weather patterns, and more extreme climate events. ... This (course demonstrates) that we
have the science to understand the causes, consequences and potential solutions for climate change. We have the
technology, the resources, and the money to deal with climate change. What we currently lack are the political will ...
to make a better, safer, healthier, and hopefully happier world (Mark Maslin, Climate Change, Oxfod University Press
#118, 4th edition (2021), p.155/156). 



Course Outline — General Comments

A course outline gives you an overview of the course, in particular (1) its content, (2) its evaluation schemes and (3) the
rules. It is required at Western University to provide you with a fully accountable product with maximum fairness and
equal treatment of all students participating in the course. In this, I adhere to Immanuel Kant’s categorical imperative,
which you find quoted sometimes in this form: Never do for one what you are not willing to do for all!

Western requires all Course Outlines to be filed with the Dean’s office by the first day of class. They obviously don’t
read this material, but if a student disputes the application of any rule in a course, the Dean’s office will check what the
syllabus states.

When we implement novel course components or refine existing ones, then an initially developed set of rules may not
meet the objectives as hoped for. To remedy this concurrent with the ongoing delivery of the course, syllabus rules may
have to be revised or supplemented. Rules affected in this way will appear in the Course Outline for the current year in
pink, the same colour in which this sentence is highlighted. We will make every effort to avoid a negative impact on any
student’s learning experience caused by rule changes after the first day of class. We will disclose the added text to the
Dean if a challenge is based on a provision added in pink. Based on past experience, we are confident that we will meet
everyone’s expectations of fairness in such cases.



Course Instructor Access

For any course to be conducted successfully, a notable number of staff and teaching assistants get involved. Most of
these work in the background, such as secretarial staff and Institutional Technology Services staff. We have tailored
access to this team through two meeting points as outline below.

Western University also requires us to keep a record of all official course correspondence for one year after the
completion of the course. Official course correspondence in your P2070 course is exclusively defined as correspondence
received through the first meeting point below (we do not record Office Hours), which is embedded in your OWL
website. Messages sent through any other channel, particularly messages sent via email or phone messages are not
retained, may not be answered, and are not considered official communications regarding this course. Even if you receive
a response, please be advised that such responses might be inaccurate and do not supersede statements made in the course
syllabus or through Announcements on the P2070 OWL site. In particular, if communications with a student or students
result in amendments to the course syllabus, these are provided in Announcements on your P2070 OWL.

   

< Lecturer
Dr. Martin Zinke–Allmang

Meeting Point I: OWL Physics 2070 º Messages º Compose Message: To Zinke–Allmang, Martin (mzinke)
Note: Messages sent this way are not visible to other students. 
When to post a question through this meeting point? When the content of your message requires privacy and requires
attention outside the rules and regulations outlined in the course syllabus. Most typically, you would use this meeting
point after you saw a Dean’s Office counsellor with valid documentation concerning illness or similar adverse develop-
ments that we have to accommodate beyond what the pertinent section in the Syllabus states.
If the question does not require privacy you will be redirected to the other meeting point; if the question is addressed in
the Syllabus, you will be redirected to those folders. Course related questions received via email will typically not be
answered but you may be asked to post in Sakai since we need a permanent record for such communications.

Meeting Point II: Office Hours hosted by your lecturer in the lecture hall following every in–person Thursday lecture
Note: Communications are visible/audible to other students concurrently present. 
When to attend this meeting point? When you have more extensive questions about the course content, or anything else
of interest.  We do not record these office hour sessions, so you are free to speak your mind. Midterm results are posted
after the Make–up date in the Gradebook. If you want to view your scantron sheet, this takes place during office hours;
in order to be able to provide you with your scantron sheet you have to request the sheet via a prior message to the
instructor’s OWL messages inbox (see Meeting Point I).



Recommended Course Material

! Textbooks
Climate — A Very Short Introduction, Vol. 358 (2013), Mark Maslin, Oxford University Press
Climate Change — A Very Short Introduction, Vol. 118, 4th Edition (2021), Mark Maslin, Oxford University Press

Both texts are available through the UWO Bookstore, both in print and as eBooks.
I note them as required, because the exams in this course are open book.

This is the message I received from the UWO Bookstore when they set up for this course:
I’ve just added the ebook to our system and it should push through to our website shortly. Here’s the link to our course
listing where both options will appear:

https://bookstore.uwo.ca/textbook-search?campus=UWO&term=W2022B&courses%5B0%5D=001_UW/PHY2070B

It may be helpful to share this link with your students so they know how to access their resources, and we’ll have the
print books in store as well.

! Access to OWL
You need to have access to a desktop computer or laptop with internet connection. After entering your user id and
password, you click on the course tab for your Astronomy course: PHYSICS 2070B 001 FW22



P2070 Lecture Cycle

Lecture Date Lecture Title
Unit Content

12 January 2023 Syllabus Review
Introductory Remarks about Climate and Climate Change

19 January 2023 UNIT 1: Energy Balance of Earth’s Atmosphere and Oceans
Climate, OUP358, Chapter 1: p. 1 – 11
Climate, OUP358, Chapter 2: p. 12 – 33  

26 January 2023 UNIT 2: Weather and Climate, and Extreme Climate Events
Climate, OUP358, Chapter 3: p. 34 – 44
Climate, OUP358, Chapter 4: p. 45 – 60

2 February 2023 UNIT 3: The role of Plate Tectonics on Climate
Climate, OUP358, Chapter 5: p. 61 – 78
Climate, OUP358, Chapter 10: p. 141 – 147

9 February 2023 UNIT 4: Global Cooling and Ice Ages
Climate, OUP358, Chapter 6: p. 79 – 89
Climate, OUP358, Chapter 7: p. 90 – 108

16 February 2023 Review

23 February 2023 — No lecture: Reading Week —

2 March 2023 Midterm in class

9 March 2023 UNIT 5: Definition and History of Climate Change
Climate Change, OUP118, Chapter 1: p. 1 – 11
Climate Change, OUP118, Chapter 2: p. 12 – 25

16 March 2023 UNIT 6: Past Evidence and Modelling of the Future
Climate Change, OUP118, Chapter 3: p. 26 – 43
Climate Change, OUP118, Chapter 4: p. 44 – 63

23 March 2023 UNIT 7: Impact of Anthropogenic Climate Change and Tipping Points
Climate Change, OUP118, Chapter 5: p. 64 – 89
Climate Change, OUP118, Chapter 6: p. 90 – 105

30 March 2023 UNIT 8: Adaption, Mitigation and Geoengineering Solutions
Climate Change, OUP118, Chapter 8: p. 122 – 147
Climate Change, OUP118, Chapter 9: p. 148 – 156

6 April 2023 Review
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Physics 2070B 
 

Learning Outcomes 
 

 

                                              Broad Learning Outcomes 
 
At the end of the course you will be able to 
 
● assess the past climate changes on Earth and their impact on life; 
 
● demonstrate a conceptual understanding (comprehension) of the physical, chemical, geological, 
biological and anthropogenic processes that determine climate on Earth; 
 
● explain evidence for climate change and demonstrate a conceptual understanding (comprehension) 
of modelling and model predictions of future climate development on Earth; and, 
 
● know the definitions of terms and explain the basic models/concepts of adaption, mitigation, 
geoengineering and policy development. 
 
 

                                             (2) Granular Learning Outcomes 
 
Note that the learning outcomes encompass quite a bit of background material that is implicitly 
assumed to be understood! By the stated point in the course, you should be able to 
 
1. Unit 1 
 

a. Give the major planetary parameters that affect climate; describe the Coriolis Effect; and 
use the corresponding terms as outlined in chapter 1 of Climate; 

b. explain the major processes and composition of Earth’s atmosphere and oceans 
affecting climate; the major climate zones; the carbon-dioxide cycles; greenhouse effect 
of carbon dioxide; and use the corresponding terms as outlined in chapter 2 of Climate; 

c. explain the major ocean currents and their physical origins; reproduce the role of sea 
salt concentration on ocean currents; give the energy exchange between the 
hemispheres; describe the role of deep ocean currents; and use the corresponding 
terms as outlined in chapter 2 of Climate 

 
2. Unit 2 
 

a. Distinguish climate and weather as outlined in Chapter 3 of Climate; 
b. describe the role of Chaos Theory in weather and climate predictions; 
c. explain the origin of fluctuations in physical parameters of Earth’s atmosphere;    
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d. identify diurnal, seasonal and longer-term oscillations in atmosphere and ocean currents 
that affect weather patterns; 

e. discuss the ENSO as a quasi-periodic climate system; 
f. have a general idea of the types of modelling done for climate prediction as used in 

IPCC reports (to the extent discussed in Chapter 3 of Climate); 
g. explain extreme climate phenomena such as hurricanes, tornados, winterstorms and 

the Monsoon system (see Chapter 4 of Climate) 
 
3. Unit 3 

 
a. reproduce, understand and explain the concepts of plate tectonics on Earth; 
b. discuss the origin of plate tectonics on Earth;  
c. distinguish between vertical and horizontal tectonic phenomena and their effect on the 

climate (i.e., on the atmosphere and ocean currents); 
d. describe the role erosion and ocean life (foraminifera) on the carbon-dioxide cycle;  
e. describe the role of the location of continents on ocean currents; 
f. describe the role of volcanism on the carbon-dioxide cycle (distinguishing volcanoes 

and super-volcanoes); 
g. describe the origin and effect of rain shadows (for mountain ranges and high plateaus) 

on the atmosphere; 
h. use the terms Icehouse and Greenhouse in the context of Earth’s climates (including 

the concept of Snowball Earth); 
i. distinguish models of Earth with and without icecaps at the poles 

  
4. Unit 4 

 
a. Describe the development of Earth’s climates over the last 50 million years as outlined 

in Chapters 6 and 7 in Climate); 
b. discuss the role of key tectonic changes during that period on the changes of the 

average global temperature, such as India colliding with Eurasia, formation of the Drake 
and Tasmania-Antarctica gateways, the Tibetan-Himalayan and Sierra-Coloradean 
uplifts, the Messinian Salinity Crisis, and the Pacific-Caribbean gateway closure; 

c. describe the role of atmospheric carbon-dioxide concentrations, temperature and 
moisture levels on the climatic changes over the last 50 million years, and describe the 
origin of pertinent data; 

d. describe the history of the icesheets on Antarctica and Greenland, and how they are 
related to Earth’s climate systems; 

e. explain how the Earth moved into the ice ages of the last 2.5 million years using the 
concepts developed during the earlier Units; 

f. describe the growth and stability of the major icesheets during a glacial period during 
the last 800000 years, and describe the fast deglaciation and its causes in the transition 
to interglacial periods; 

g. describe the changes in Europe/North-America and in the tropics during a glaciation 
period; 

h. describe and understand the role of the moisture limitation on icesheet growth; 
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i. describe the major physical parameter changes in atmosphere and ocean currents, and 
the evolution of carbon-dioxide and methane levels during a glaciation/interglacial cycle 

 
 
5. Unit 5 
 

a. Define Climate Change; 
b. describe molecular structure and interaction with light for GHGs; 
c. describe the evidence for global warming and its link to atmospheric carbon dioxide 

levels; 
d. identify the changes of atmospheric climate and composition parameters after last Ice 

Age; 
e. describe contributions to climate change by scientists during the period 1750 – 1990; 
f. understand the delay caused by trends in global temperature between 1940 – 1980; 
g. describe the take economists took reviewing the evidence for global warming;  
h. summarize the role various media took in the climate change debate; 
i. list political agreements and the IPCC’s contribution affecting and driven by public 

opinion on climate change; 
j. describe what climate emergencies means. 

 
6. Unit 6 
 

a. Describe the various lines of evidence for climate change: global mean temperature, 
precipitation patterns, sea level rise, arctic ice extent, changes to the permafrost, shift of 
seasons onsets, frequency of extreme weather events such as heat waves, floods and 
powerful storms; 

b. distinguish anthropogenic and natural causes of climate change, discuss in particular 
the possibility that sunspots are linked to climate change; 

c. quantify climate changes during the last 150 years;  
d. describe the role of climate modelling in climate forecasting; 
e. describe the scale-dependence of various processes that play into the modelling; 
f. explain why GHG introduce the greatest uncertainty in climate modelling; 
g. state how many independent climate models are currently used for climate predictions; 
h. describe why under global warming conditions some regions may cool down; 
i. describe the events during and following the Copenhagen and Paris climate 

conferences; 
j. use terms like AR (IPCC Assessment reports), and SSP and RCP; 
k. describe the time horizon of current modelling.   

 
7. Unit 7 

 
a. Identify climate targets set versus areas where targets are not possible; 
b. describe the concept of societal coping ranges; 
c. list and explain specific risks of climate change: for biodiversity, for extreme 

precipitation, for storm intensity and frequency, for heat waves, for sea level rise, in 
agriculture and for human health; 
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d. define the concept of tipping points for the climate system on Earth; 
e. list tipping points by geography and by their risk as a function of global mean 

temperature increase; 
f. define the acronyms WAIS, EAIS and THC; 
g. describe the tipping points for: WAIS, ENSO, Amazon rainforest, Monsoon (West Africa 

and Southeast Asia), the Sahara, the balance of AABW and NADW, sea ice, Greenland 
ice sheet, boreal forests and Permafrost (on land and in oceans). 

 
8. Unit 8 
 

a. distinguish the concepts of mitigation and adaptation in the context of global warming; 
b. describe typical timeframes for large-scale projects like the London Thames River 

Barrier; 
c. describe the ideas of retreat, accommodate and protect for buildings, wetlands and 

crops near coasts during sea-level rise; 
d. describe the relationship between GDP and carbon-emissions since 1970; 
e. define the acronyms CCS and CCUS; 
f. list and distinguish the major alternative renewable forms of energy: solar power, 

nuclear power, biofuels, waves and tidal, hydropower, wind energy and geothermal; 
g. describe the major technical aspects of carbon capture and storage; 
h. describe the problems with carbon emission reduction in the air industry, and list 

alternatives; 
i. distinguish carbon tax schemes from cap and trade schemes; 
j. outline reforestation as a current method of carbon removal from the atmosphere; 
k. list future geoengineering concepts that may reduce global warming: use of iron to 

fertilize the oceans, build artificial trees that remove carbon-dioxide from the air and 
store it underground, use chemical weathering of silicates to carbonates, increase the 
albedo, and list some risks these methods post; 

l. describe some ways in which individuals can contribute to carbon emission reduction: 
solar panels on roofs, electro cars, energy saving electro-equipment.  



Evaluation Summary

Course Component Dates Component Content and Weight

Overture 12 January – 2 March 2023 
OWL

Critique 4 %

Participation I 12 January – 2 March 2023 
OWL

2 Short Essays 14 %

Participation II 3 March – 6 April 2023 
OWL

2 Short Essays 14 %

Midterm
(Unit 1 – Unit 4)

2 March 2023 
in–class (P&AB 117) 

Duration: 2 h, 48 Q
(open book/notes)

34 %

Final
(Unit 5 – Unit 8)

April exam period
scheduled by Registrar

Duration: 2 h 48 Q
(open book/notes)

34 %

Note: The Department of Physics and Astronomy may, in exceptional cases, adjust the final course
marks in order to conform to Departmental policy.



Participation Components I and II

As a degree holder of a Canadian University, it is assumed that you can follow conversations on a subject
matter you have studied. What this means, however, is usually not evident when you take a breadth course.
For this purpose, on various subjects of broader interest pertaining to the course material we cover in Physics
2070, we provide you with a set of mp3 Recordings of the BBC–4 programme In Our Time, moderated by
Melvyn Bragg (https://www.bbc.co.uk/programmes/b006qykl/episodes/guides)*. Your participation is
recorded through short essays summarizing and critically assessing the broad content of the recordings you
select.
*On this website, you further find the BBC’s rules for use of the In Our Time BBC Radio 4 broadcasts; please note, that
these apply even if you download a broadcast from your OWL site.

! List of Recordings:
(1) Climate Change, January 2000
(2) The K–T Boundary, June 2005
(3) The Permian–Triassic Boundary, June 2007
(4) Antarctica, June 2010
(5) The Paleocene Eocene Thermal Maximum, March 2017
(6) The Late Devonian Extinction, March 2021
(7) Corals, October 2021

! Extent of the Participation Components:
For the Participation Components in each half of the course, you will choose two of Recordings (2) to (7).
After listenting to the recording, you prepare a short essay on it that addresses (a) what is the recording about,
(b) what has it to do with (contribute to the knowledge of) climate and climate change, and (c) what your
thoughts are on this topic, and how being exposed to the discussion influenced your opinion.
Format: completely free, you can submit typed report (e.g., Word, WordPerfect, pdf) or handwritten (scanned
or even photographed with your cellphone and downloaded to your laptop).
Length: at least one sentence on (a), and at least one paragraph each on (b) and (c); should all fit on a single
page even if you do it handwritten, so the better part of half a page is sufficient.

! Evaluation:
Recall that this is a participation component (with the content of the recordings not adding to the examination
material), so the assumption is that you get full marks as long as you meet the criteria in the previous bullet.
Keep in mind that on part (c) in particular, there is no right versus wrong, I really want to hear about your
thoughts when you listened to the respective broadcasts.

A word of caution: please note the dates provided in Syllabus file 30 Evaluation General: the greatest risk
associated with this course component is to miss the deadlines as these are firm and failure to submit may
result in a significant loss of marks.

Participation essays can be submitted from any computer connected to the internet, including at home. You
submit through the Dropbox portal on your P2070 OWL site. If you require technical assistance, please
contact the ITS Helpdesk at Ext. 83800 (off–campus at 519 661 3800).

! Dates available:
The first two Participation essays have to be submitted by the date of the midterm, which gives you 7 weeks;
the second two Participation essays have to be submitted by the date of the last classes, which gives you at
least 12 weeks, or at least 5 weeks after the midterm. For details on dates, please refer to the table in Syllabus
file 30 Evaluation General.



! General Comment: Check your marks in the Gradebook of OWL within a week of the midterm.
If there is a discrepancy, you must notify us within one (1) week of the posting of the midterm results. That
is, all marks and points posted in the Gradebook are considered final one week after posting. 

We will not consider score adjustments for whatever reason. Each participation component is available
for a significant fraction of the term and can be completed from a laptop/computer anywhere on the
planet, even when required to self–isolate.

Important disclaimer: Counsellors in the various Deans’ offices do not approve accommodations. They
only validate documentation you submit with respect to missed course components and confirm this
in your student file online. It is your obligation to contact course coordinators to discuss arrangements,
but only if, as a result, an accommodation is warranted, that is in particular, the time missed includes
the entire time window of the affected course component.



Overture Component

As a degree holder of a Canadian University, it is assumed that you can follow conversations on a subject
matter you have studied. What this means, however, is usually not evident when you take a breadth course.
For this purpose, on various subjects of broader interest pertaining to the course material we cover in Physics
2070, we provide you with a set of mp3 Recordings of the BBC–4 programme In Our Time, moderated by
Melvyn Bragg (https://www.bbc.co.uk/programmes/b006qykl/episodes/guides)*. For the Overture course
component, your completion is recorded through submission of a short essay critically assessing the content
of a particular recording.
*On this website, you further find the BBC’s rules for use of the In Our Time BBC Radio 4 broadcasts; please note, that
these apply even if you download a broadcast from your OWL site.

! List of Recordings:
(1) Climate Change, January 2000
(2) The K–T Boundary, June 2005
(3) The Permian–Triassic Boundary, June 2007
(4) Antarctica, June 2010
(5) The Paleocene Eocene Thermal Maximum, March 2017
(6) The Late Devonian Extinction, March 2021
(7) Corals, October 2021

! Extent of the Overture Component:
For this course component, please listen to the first recording from Jnaury 2000 above, and read in Climate
Change (OUP #118, by Mark Maslin) the section on “Climate Change and the Media” on pp. 21 – 23. 
After listenting to the recording, you prepare a short essay on it that addresses the question: what was the
position on Climate Change adopted by the BBC–4 Host Melvyn Bragg and what consequences had it on the
particular broadcast.
Format: completely free, you can submit it typed (e.g., Word, WordPerfect, pdf) or handwritten (scanned or
even photographed with your cellphone and downloaded to your laptop).
Length: up to you, but half a page is seen as sufficient.

! Evaluation:
Recall that this is in a way a participation component (with the content of the recordings not adding to the
examination material), so the assumption is that you get full marks as long as you meet the criterion in the
previous bullet. Keep in mind that there is no right versus wrong, I really want to hear about your thoughts
when you listened to the broadcast (maybe in comparison to others you may already have listened to).

A word of caution: please note the dates provided in Syllabus file 30 Evaluation General: the greatest risk
associated with this course component is to miss the deadline as it is firm and failure to submit may result in
a notable loss of marks.

The overture essay can be submitted from any computer connected to the internet, including at home. You
submit through the Dropbox portal on your P2070 OWL site. If you require technical assistance, please
contact the ITS Helpdesk at Ext. 83800 (off–campus at 519 661 3800).

! Dates available:
The Overture essay has to be submitted by the date of the midterm, which gives you 7 weeks. For details on
dates, please refer to the table in Syllabus file 30 Evaluation General.



! General Comment: Check your marks in the Gradebook of OWL within a week of the midterm.
If there is a discrepancy, you must notify us within one (1) week of the posting of the midterm results. That
is, all marks and points posted in the Gradebook are considered final one week after posting. 

We will not consider score adjustments for whatever reason. This course component is available for
a significant fraction of the term and can be completed from a laptop/computer anywhere on the
planet, even when required to self–isolate.

Important disclaimer: Counsellors in the various Deans’ offices do not approve accommodations. They
only validate documentation you submit with respect to missed course components and confirm this
in your student file online. It is your obligation to contact course coordinators to discuss arrangements,
but only if, as a result, an accommodation is warranted, that is in particular, the time missed includes
the entire time window of the affected course component.



Examinations — Midterm

Details on Midterm Examination
The midterm physically consists of two parts —
! Scantron sheet 
Provided separately. You need to bring an HB pencil (or two for spare, and/or an eraser and pencil sharpener).
Note that the information on the scantron sheet can be filled in once you are seated at your exam desk. We
highly recommend to do it right away, as we have no means to identify your exam if you do not provide this
information.
! Booklet of Examination Multiple Choice Questions
This component contains the rules applicable to the exam (and pertinent penalties) and the questions in
multiple choice format. The first page requires you to provide your name and student number. At the end of
the exam, you have to make sure that you hand in to an examination proctor your scantron sheet and the exam
booklet.

Aids: this is an open textbooks exam, in particular, any book and/or notes of your choice are permitted. Not
permitted are any electronic devices.

The Midterm is scheduled for 2 hours during class time. We will run an online clock in the classroom for your
convenience. For the date, see file 30 Evaluation_General.

If you miss the Midterm, you need to submit documentation to your Dean’s office verifying one of the
accepted reasons to miss an examination at Western University (see below). Only with this documentation
on file will you be allowed to write the makeup exam. We schedule a makeup exam for the Midterm only if
necessary.

Once the Midterm (and its makeup exam) is written, we publish the results of the examination in the
Gradebook of OWL. If you think that your scantron sheet has been misread, please let the instructor know
via a message on OWL and the scantron sheet will be made available during the next scheduled office hours.

Note that the divison of the course in two equal parts meets the Senate requirement to provide you sufficient
feedeback prior to the course drop deadline.

Important disclaimer: Counsellors in the various Deans’ offices do not approve accommodations. They
only validate documentation you submit with respect to missed course components and confirm this
step in your student file online after your appointment in the Dean’s office. It is your obligation to meet
the course coordinator to discuss arrangements if, as a result, an accommodation is warranted. Usually,
courses provide in their syllabus detailed conditions under which accommodations will be considered;
it may save you time to read the pertinent sections in the syllabus prior to a discussion with the course
coordinator.

Check all your scores on OWL regularly. We anticipate posting the Midterm and subsequent Part I results
within one week (= 7 calendar days) from the date the Midterm has been written.

If there is a discrepancy, you must notify us within one (1) week of the posting of these items in your OWL
Gradebook. Note that all marks and points posted in the Gradebook are considered final one week after
posting. 



Reasons the Dean’s office may accept for missing a midterm examination
" Serious personal illness (with medical documentation specifically referring to the date of the examination,
see section 40_Small Print);
" Bereavement of an immediate family member (documentation must be filed with the Dean’s office);
" Religious Holiday (must be a holiday officially recognized by Western and must be filed in advance of the
examination with the Dean’s office. See the Dean’s office for filing deadlines, which are usually well ahead
of examinations).

In each case, supporting documentation is required and must be filed with the Office of the Dean of your
Faculty. If you either know in advance that you will miss an exam or you have missed an exam, do not
contact your lecturer or the Departmental office: we cannot grant you permission to write a makeup exam
unless you have obtained the proper form from your Dean’s office.

Do all questions count on the Midterm?
Once the scantron sheets have been scanned and the data for the entire class have been entered in Excel, we
assess for each question the fraction of answers correct. If this value is above 25%, the question stands and
counts. If this value is less than 25%, the question will not count; however, if you answered it correctly, you
will retain your score. The rational is as follows: while we make every effort to select the most suitable
questions, individual reasons beyond the instructor’s control may cause a significant fraction of students to
misinterpret a question, or lack the assumed background material to answer it. Applying this method of
marking also allows to buffer against an exam that turns out harder than intended (which would otherwise
cause the course average to drop). Best practice rules of the Teaching Support Centre recommend this rule
to be applied for all questions with a success rate of less than 25%. 

Not withstanding the aforementioned, if this procedure yields a class Part average below that permitted in the
Departmental Policies document(s), then: we determine the highest score of any of the students who wrote
the midterm and treat this number as the maximum number all students were responsible for.



Examinations — Final Exam

Details on Final Examination
The exam physically consists of two parts —
! Scantron sheet 
Provided separately on your examination desk. You need to bring an HB pencil (or two for spare, and/or an
eraser and pencil sharpener). Note that the information on the scantron sheet can be filled in once you are
seated at your exam desk. We highly recommend to do it right away, as we have no means to identify your
exam if you do not provide this information.
! Booklet of Examination Multiple Choice Questions
This component contains the rules applicable to the exam (and pertinent penalties) and the questions in
multiple choice format. The first page requires you to provide your name and student number. A the end of
the exam, you have to make sure that you hand in to an examination proctor your scantron sheet and the exam
booklet.

Aids: this is an open textbooks exam, in particular, any book and/or notes of your choice are permitted. Not
permitted are any electronic devices.

The Final will be scheduled for 2 hours during the end–of–term Exam period by the Registrar.

If you miss the Final, you need to submit documentation to your Dean’s office verifying one of the accepted
reasons to miss an examination at Western University (see below). Only with this documentation on file may
the Dean’s office grant you permission (in writing) to write the makeup Final exam. This means, if you either
know in advance that you will miss an exam or you have missed an exam, do not contact your lecturer or the
Departmental office: we cannot grant you permission to write a makeup exam unless you have obtained the
proper form from your Dean’s office. (Documentation regarding religious holidays and/or exam scheduling
conflicts are valid only if submitted by the respective deadlines well before the Registrar’s end–of–term Exam
period.) Once you are in possession of this form, you must bring it to the Physics and Astronomy main office.
We confirm the time and location of the makeup exam on this form before signing it. It is then returned
internally to the Dean’s office; when submitting the form to the Department you will receive a copy to keep
with your records. You can write the makeup exam only if you bring your copy of this form to the scheduled
makeup exam.

Note that if you miss both the Final exam and its makeup with valid documentation (filed with your Dean’s
office), you may be given written permission by that office to rewrite the exam with the next sitting of the
course, that is, typically during the following academic year. 

Reasons the Dean’s office may accept for missing the final examination
" Serious personal illness (with medical documentation specifically referring to the date of the examination,
see 40_Small Print);
" Bereavement of an immediate family member (documentation must be filed with the Dean’s office);
" Religious Holiday (must be a holiday officially recognized by Western and must be filed in advance of the
examination with the Dean’s office. See the Dean’s office for filing deadlines, which are usually well ahead
of the examination period);
" Exam scheduling conflicts. The University has set strict guidelines for these; please approach the Dean’s
office as soon as possible after your examination schedule has been finalized.



Do all questions count on the Final Exam?
Once the scantron sheets have been scanned and the data for the entire class have been entered in Excel, we
assess for each question the fraction of answers correct. If this value is above 25%, the question stands and
counts. If this value is less than 25%, the question will not count; however, if you answered it correctly, you
will retain your score. The rational is as follows: while we make every effort to select the most suitable
questions, individual reasons beyond the instructor’s control may cause a significant fraction of students to
misinterpret a question, or lack the assumed background material to answer it. Applying this method of
marking also allows to buffer against an exam that turns out harder than intended (which would otherwise
cause the course average to drop). Best practice rules of the Teaching Support Centre recommend this rule
to be applied for all questions with a success rate of less than 25%. 

Not withstanding the aforementioned, if this procedure yields a class Part average or course average below
that allowed for by the Departmental Policy document(s), then: we determine the highest score of any of the
students who wrote the midterm and treat this number as the maximum number all students were responsible
for.

What happens after the exam?
You have two avenues to challenge your mark on the final exam or in this course: Within one week of posting
and publishing the marks at the Registrar’s site ...
! you request a viewing of the exam and your scantron to formulate a challenge to one or more questions and
provide your rationale. The lecturer collects these and reports back to you with a decision — or, ...
! you provide a request for a mark revision on compassionate grounds. These must severely have affected
your course performance, usually in more than one course, and must be supported by documentation that has
been submitted prior to the Dean’s office. Again, the lecturer reports back to you with a decision.

If you are not satisfied with the decision, you are allowed to carry your appeal to the next stage, i.e., the
Chairman of the Department of Physics and Astronomy. We will provide to the Chair your initial request for
an appeal, and all material he/she considers useful to come to a decision. Prior to proceeding with such an
appeal, you may consult with the Chair or the Dean’s office regarding rules that govern such appeals, as these
change from time to time, often without notice provided to your instructor. While you are entitled to seeing
your scantron sheet for one year after the exam has been written, timely action is needed if you feel that the
mark does not properly reflect your performance in the course.



The Small Print

General
This file constitutes part of the Syllabus and contains two types of information:
! Information that we have to include in the Syllabus due to Senate regulations, or pertinent requests by the
Dean’s office or the Registrar.
! Information on bureaucratic details such as how we handle complaints, mark postings, plagiarism (cheat-
ing), student’s responsibilities, medical notes, and related formalities.

Course Description
Physics 2070B: Understanding Earth’s Atmosphere
Calendar Description: This course examines the atmosphere in which we live, how it affects our everyday
life, and how we in turn, as the technologically dominant earth–borne species, affect it. Atmospheric
phenomena, such as wind, temperature, composition and precipitation are used to illustrate basic physical
principles.
This course is designed for non–science students* except for Environmental Science students and students
in the Minor modules in Conceptual Astronomy and Planetary Science & Space Exploration.
(* this term is not meant as an insult to you, that is, we recognize that the endeavours of discovery and dis-
semination of knowledge in your field of expertise also meet the requirements of a science. The term Non–
science student is defined at Western University as describing a student whose program is not administered
by the Faculty of Science.)
Antirequisite(s): Physics 1028A/1029B, 1301A/1302B, 1401A/1402B, 1501A/1502B, or the former Physics
1020, 1024, 1026, 2700A/B.
Prerequisite(s): none
2 lecture hours, 0.5 course

Discovery Credits
As of the 2018–19 academic year, students have had the option to declare a course as a “Discovery Credit,”
so that it is graded as pass/fail on their transcript. This privilege is open only to students in their second year
or higher, and cannot be used to meet a student’s modular requirements or essay requirements. Instructors
will not know which students have declared their course as a Discovery Credit, and are expected to provide
the same assessments, evaluated to the same standards, to all students.

Complaints and Suggestions
If you have a genuine concern about something, please communicate with us. We rely on your feedback.
Please contact initially the person most directly concerned; this will usually be one of the team members. If
that does not work, or there is something more general bothering you, talk it over with the Chairman of the
Department of Physics and Astronomy.

Where do I find my marks?
All current marks are posted and updated in a timely and regular fashion on the course OWL website. It is
your responsibility to check the listings for accuracy on a regular basis. Errors must be reported to your
lecturer within one (1) week of initial posting.
The course mark will be posted on this site and on the official Registrar’s site. It is your responsibility to
check the accuracy of the official Registrar’s posting.
Under no circumstances will the Department of Physics and Astronomy release marks over the telephone,
nor will we issue individual replies per email with final marks. If you have a valid reason to obtain this
information ahead of the official posting on the Registrar’s web site, please contact us in advance.



Student's responsibilities
Please contact the course instructor if you require material in an alternate format or if you require any other
arrangements to make this course more accessible to you. You may also wish to contact Student Accessibility
Services (SAS) at 661–2147 if you have any questions regarding accommodations.
Link to the policy on Accommodation for Students with Disabilities
www.uwo.ca/univsec/pdf/academic_policies/appeals/accommodation_disabilities.pdf
You are responsible to contribute your share to an orderly conduct of the lectures and the out–of–class
activities relating to this course. This includes in particular a responsibility to maintain the technical tools you
are using in this course:
! Your course OWL website 
You must access this site on a regular basis to find quizzes, updated grades, communications by the course
instructor through announcements, and online course material. Neglect of maintaining an overview of the
material on this site does not constitute a reason for exemption of any or all course components. For OWL–
related help, contact the ITS Help Desk at Ext. 83800, or, off campus, phone 519–661–3800.
! Data Security
Note: all data we acquire in this course are uploaded to the Gradebook. At the end of the term, these data are
downloaded into an Excel file that is maintained as the master file for this course. We retain these files for
one (1) year. After that time, we may no longer be in a position to provide details on your marks to the Dean’s
office. This is relevant to all those who have a dispute about course marks, or request the Dean to review their
marks in a summary fashion when being asked to withdraw from the University. Thus, make sure that the
Final Mark, as posted on the registrar’s site, is correct.
We guarantee our students that none of their marks are released to any other party than the Dean’s office of
the student. All course marks are calculated and uploaded by the lecturer in this course.
! Laptops 
Your laptop allows you access to OWL and the various components on this web page, including all online
components. It is your responsibility to ensure that any equipment you use to complete tasks in this class are
functioning properly. If you encounter problems with a computer, consult with the ITS HelpDesk at Ext.
83800 or, from off–campus, at 519–661–3800.

Plagiarism
Plagiarism is the University’s word for cheating, and there are severe penalties involved. Please refer for the
definition of what constitutes a Scholastic Offence, at the following Web site:
http://www.uwo.ca/univsec/pdf/academic_policies/appeals/scholastic_discipline_undergrad.pdf
Thus, there are further Academic Offenses not mentioned explicitly in this Course Outline which apply.
Note that these rules apply to any form of participation in a mark–sensitive component in this course. We
point out in particular a few maybe less obvious cases – however, even if the particular form of cheating is
not listed below, but is identified in the University Calendar, penalties still apply:
" You are not permitted to login to the course OWL website with any userID / password other than your own.
In particular, by submitting an answer set to a quiz online, you confirm that its content is your own work.



Absences and Medical Notes
(Policy on Academic Consideration for Student Absence)

Students should also note that individual instructors are not permitted to receive documentation directly from
a student, whether in support of an application for consideration on medical grounds, or for other reasons.
All documentation required for absences that are not covered by the Self–reported Absence Policy must be
submitted to the Academic Counselling office of a student's Home Faculty.

For policy on Academic Consideration for Student Absences, see:
https://www.uwo.ca/univsec/pdf/academic_policies/appeals/Academic_Consideration_for_absences.pdf

and for the Student Medical Certificate (SMC), see:
http://www.uwo.ca/univsec/pdf/academic_policies/appeals/medicalform.pdf 

Note that it is your Dean’s responsibility to assess your documentation and formulate a recommendation for
accommodation to course instructors. Once the Dean’s office and the course instructor have arrived at an
appropriate accommodation, you will be informed. If this accommodation includes arrangements alternative
to the regular course outline, we will discuss this with the student. If the student is agreeable to these accom-
modations, they will be applied; if not, additional discussions between the Dean’s office, the course instructor
and the student will take place to resolve outstanding issues.

Conflicts due to Religious Holidays
Link to the policy on Accommodation for Religious Holidays
www.uwo.ca/univsec/pdf/academic_policies/appeals/accommodation_religious.pdf

Other useful links
Link to the website for Registrarial Services:
http://www.registrar.uwo.ca
Link to learning skills services at the Student Development Centre:
http://www.sdc.uwo.ca
Link to services provided by the University Students’ Council:
http://westernusc.ca/services/
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