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SCIENCE SMART: Indicators of Climate Change
Video duration – 15:18

While the cause of climate change may still be hotly debated – with many
scientists saying it’s human activity while others suggesting it’s a cyclical heating
up of the planet – the fact that climate change is occurring is not up for
debate. There are indicators everywhere, from extreme weather events to rising
seas levels, shrinking polar ice caps to endangered animals. News In Review
asked CBC meteorologist Johanna Wagstaffe to offer up some climate change
indicators and give her perspective on what is happening to the planet and the
impact for those of us that live here.
Related Content on curio.ca
•
•
•
•
•
•
•
•
•

Canada warming at twice the global rate, leaked report finds
Climate Change: Worst-Case Scenario
News in Review, October 2018 – Extreme Weather 2018: Is this Climate Change?
News in Review, February 2016 – Climate Challenge: World Leaders Turn up the Heat in Paris
News in Review, December 2015 – Global Warming: Canada's Melting Glaciers
News in Review, March 2007 – A Call for Action on Climate Change
News in Review, December 2002 – Kyoto: The Battle Lines Are Drawn
News in Review, May 1995 – Global Warming: A Progress Report
Weather Gone Wild
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VIDEO REVIEW
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BEFORE VIEWING
In 2016, University of Winchester Professor Joe Carter worked with
Splendid Fred Records (the university’s record label) to produce a
collection of songs about climate change. In the end, 11 songs made
the cut for the album called This Changes Everything. Two years later,
the album inspired an art exhibit at the university. The University of
Winchester’s efforts demonstrate how art has become a vehicle by
which humanity is trying to understand climate change.
Read more about their efforts at:
www.winchester.ac.uk/news-and-events/press-centre/media-articles/
success-for-splendid-fred-records-climate-change-art-exhibition.php
– OR –
Listen to the album on Spotify, Google Music, iTunes or YouTube
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REFLECTION:
How can art be used as a
tool to understand climate
change?
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WHILE VIEWING
1. Climate scientists believe that we are losing Antarctic sea ice:
❑ a) Twice as fast as what we feared.
❑ b) Three times faster than what we feared.
❑ c) Four times faster than what we feared.
❑ d) Five times faster than what we feared.
1. Two hundred billion tonnes of ice are pouring into our oceans each year, raising global sea
levels by half a millimetre annually. ❑ TRUE or ❑ FALSE
2. The east Antarctic ice sheet is melting because of warm ocean currents. This region is
considered the Achilles heel of the Antarctic region. ❑ TRUE or ❑ FALSE
3. Over the past 60 years, the volume of ocean completely devoid of oxygen has increased by a
multiple of:
❑ a) 4

❑ b) 5

❑ c) 6

❑ d) 7
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5. Oxygen levels in the lower depths of the Gulf of St. Lawrence have dropped by 55 per cent
since the 1930s. ❑ TRUE or ❑ FALSE
6. It has long been believed that:
❑ a) Plants and trees add to CO2 levels in the atmosphere.
❑ b) Plants and trees can be used at will by humans without affecting the climate.
❑ c) Plants and trees do not have a relationship with CO2.
❑ d) Plants and trees absorb excess CO2 and mitigate, to some degree, the effects of climate
change.
7. A joint Guelph University and Arizona State University study concluded that, if greenhouse gas
emissions linked to climate change continue to rise, temperatures will rise by ______ in many
U.S. cities.
❑ a) 1-2 degrees

❑ c) 3-4 degrees

❑ b) 2-3 degrees

❑ d) 4-5 degrees.
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8. Even if Paris climate targets are met, ______ per cent of the earth will be considerably drier.
❑ a) 10

❑ b) 25

❑ c) 30

❑ d) 45

9. Few people see ice pillars because they:
❑ a) Tend to happen at the coldest point in the night when people are asleep.
❑ b) Tend to happen at the coldest point in the day when people are at school and work.
❑ c) Tend to happen in misty conditions when the temperature hovers around freezing.
❑ d) Tend to happen shortly after the appearance of the Northern Lights.
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TALK PROMPT #1
Consider pausing the video and giving students the
opportunity to talk to an elbow partner for a few
minutes or use these questions as part of a class
discussion.
Pause the video after the first story on
Antarctic ice melt, @ 02:38 –
1. Why do we need to be worried about the
melting of Antarctic ice?
2. How much time do we have to find a solution to this problem?
3. What can we do?

Science Smart: Indicators of Climate Change
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TALK PROMPT #2
Pause the video after the second story on the
loss of ocean oxygen, @ 05:05 –
● According to climate scientist Denis Gilbert,
what three things work together to put a
strain on the oxygen levels in the world’s
oceans?

TALK PROMPT #3
Pause the video after the third story on tree growth and CO2, @ 08:04 –
1. Why don’t trees grow more despite exposure to excess CO2?
2. What climate change factor will cause trees to turn to their reserve CO2 instead of
drawing CO2 from the atmosphere?
Science Smart: Indicators of Climate Change
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TALK PROMPT #4
Pause the video after the fourth story on
urban heat islands, @ 10:37 –
1. What is the urban heat island effect?
2. What can be done to reduce the heat
emitted from city streets and buildings?

TALK PROMPT #5
Pause the video after the fifth story on
targets set in the Paris climate agreement, @ 12:44 –
1. Why is a drier earth cause for concern?
2. What natural disasters will accompany a drier earth?
3. Why is it so important for the world to stick to the target of 1.5 degrees above preindustrial levels set out in the Paris Climate Accord?
Science Smart: Indicators of Climate Change
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TALK PROMPT #6
Play the video through to the end and consider
the following questions as a class –
1. What is light pollution?
2. How are light pillars formed?

Science Smart: Indicators of Climate Change
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AFTER VIEWING
Listen to the TEDx Talk by David Putnam called
“The reality of climate change” at:
www.youtube.com/watch?v=SBjtO-0tbKU
1. Why does Putnam believe humanity has a
problem dealing with climate change?
2. What encouragement does Putnam give
humanity in its quest to address the
problem of climate change?

Science Smart: Indicators of Climate Change
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…we are losing Antarctic sea ice at a
rate almost three times higher than earlier
estimates.
…the volume of ocean water completely
devoid of oxygen has quadrupled in the
past six decades
…25 per cent of Earth will be considerably
drier even if targets in the Paris Climate
agreement are met.

THE STORIES
It seems like all
the talk about
climate change
is doom and
gloom. Certainly, the
summary you are about to
read reflects this and should
raise the alarm regarding the
bad habits that have put
humanity into the
predicament it currently finds
itself in. However, where
there are problems, there are
solutions! Focus on coming up
with solutions as you read on.

The ice is melting
Global warming is
wreaking havoc on
the world’s sea
levels. At the polar
extremes of the
planet, ice is
melting at an
alarming rate. Mountain
glaciers are also feeling the
heat, eroding into a steady
stream of water for rivers and
creeks. Left unaddressed,
oceans will eventually absorb
this water and rise by as much
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(James Yungel/NASA)

as three metres by 2100. In
time, if all the world’s ice
melts, sea levels will rise by
nearly nine metres. However,
steps are being taken to try to
get climate change and global
curio.ca/newsinreview
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warming under control, which
should slow the pace of
melting and help coastal cities
avert disaster.

● In the upper right of the site,
click on the LEARN MORE
button below the heading
This map: Sea level rise.

ACTIVITY

● Check out the effects of
rising sea levels for the
following cities:
○ Halifax, Nova Scotia
○ New Orleans, U.S.
○ New York, U.S.
○ Shanghai, China
○ Vancouver, B.C

Step One
● Go to Surging Seas, Seeing
Choices at:

https://seeing.climatecentral.
org/

● Type in the name of your
town or city. Click on the
map and see how rising sea
levels will affect the
community you live in.

● Find five more coastal cities
or towns that you are curious
about and see the effects of
rising sea levels on them.

Science Smart: Indicators of Climate Change

Step Two
What can you do to help
prevent sea level rise? Conduct
a search for Clean Ocean
Action’s “10 Tips on Sea Level
Rise.” Read the document.
Follow up
Check out David Barber’s
TEDx Talk called “Seven
surprising results from the
reduction of Arctic sea ice” at:
www.youtube.com/watch?v=
ofaoiHYKtlc
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The ocean is suffocating
Conduct an online search
using the key words “the
ocean is suffocating” and
you’ll find no shortage of
articles describing what is
going on. Humanity is polluting
the oceans to such a degree
that it is creating hypoxic
areas, known as dead zones,
where the oxygen level in the
water is so low that life cannot
be sustained. According to a
report from the Global Ocean
Oxygen Network (an agency
formed by the

United Nations),
the world’s oceans
have lost 77 billion
metric tons of
oxygen over the
past 50 years. The
affected seas
represent an area
roughly the size of
the provinces of Manitoba and
Ontario together. Scientists
are particularly concerned
about the growing pace of the
problem: low oxygen areas
have increased tenfold over
the past five decades, while
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zero-oxygen areas have
quadrupled.
One of those oxygen-deprived
zones is right here in Canada.
The Gulf of St. Lawrence has
seen its oxygen level drop by
curio.ca/newsinreview
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55 per cent since 1930. As
Denis Gilbert of the
Department of Fisheries and
Oceans notes, “All animals
need to breathe oxygen and
we know that regions of the
ocean that are losing oxygen
are becoming more and more
common. We’re seeing marine
animals leaving those areas.”
And, unfortunately, climate
change seems to throw the
situation into a vicious cycle.
Warm ocean waters cannot
absorb oxygen as well as

colder waters. Meanwhile, the
upper, warmer water doesn’t
mix as well with lower layers of
water, essentially preventing
the ocean from ventilating,
which results in the trapped
oxygen being lost to bacteria.
Finally, the warm water forces
marine life to breathe harder
and use more oxygen. And on
the cycle goes.

ACTIVITY
● Find Mindy Weisenberger’s

article “The Ocean Is
Suffocating, and It's Our Fault”
on the Live Science website.

Science Smart: Indicators of Climate Change

● Read the article from start
to finish.
● Click on the map under the
heading A Global
Investigation. What do you
notice about the areas
around the red dots? How
about the large blue areas?
● Focus your attention on the
section called Restoring
Oxygen. Why is there room
for optimism in the quest to
preserve the ocean’s
oxygen?
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Don’t count on the trees
It’s a well known fact: trees
absorb carbon dioxide (and
other harmful gases) and
release oxygen. In other
words, trees can give us life.
One survival strategy that has
earned a lot of traction over
the years has to do with
growing carbon dioxide
sucking trees to reduce the
amount of carbon in the
atmosphere. Conceptually this
makes a lot of sense. Here’s
the problem: there’s just too
much carbon in the

atmosphere. Even
if we grew trees
and plants in every
possible space on
the planet, there
wouldn’t be enough
to absorb the
carbon that we
have put into the
atmosphere. In fact, experts
say that the pursuit of such a
strategy would be folly. While
planting trees that become
forests – creating what experts
call a carbon sink – can help,
such efforts have nowhere
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near the impact of changing
human habits that contribute
to global warming.
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ACTIVITY
● Listen to the song “If a Tree
Falls in the Forest” by
Canadian folk icon Bruce
Cockburn.
● What warning is Cockburn
delivering in the song?
● The song was released in
1988. What have we done to
honour the forests of the
world since 1988? What have
we learned? How have we
changed? How can we
change more?

Hot in the city
They call it the urban heat
island effect. As temperatures
rise, cities heat up more than
the countryside because the
abundance of pavement and
buildings amplifies and holds
heat. Couple this
with the fact that
climate scientists
believe the number
of extreme heat days
are about to go up
and you can see we
are in for some
challenges. Some

Science Smart: Indicators of Climate Change

models claim that, if humanity
does not address the issue of
climate change, the number of
30ºC days will quadruple in
Canadian cities across the
country in the second half of
this century.
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These predictions don’t take
into account the urban heat
island effect that sees heat
amplified, absorbed and
stored, only diminishing well
after the sun has gone down.
Seeing that over 80 per cent of
Canadians live in cities,
pursuing strategies that
promote green living seems
like a no brainer in light of the
potential for consistent
extreme heat compounded by
the urban heat island effect.

ACTIVITY
Step One
● Go to the Climate Atlas of
Canada website and
investigate their article
called Building a Climate
Resilient City. You can
access the page at:

www.climateatlas.ca/buildingclimate-resilient-city

● Form a group of three (3)
and investigate one of the
topics outlined in the report.
Using Google Slides, Prezi,
PowerPoint or the tool
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of your choice, prepare a
multimedia presentation
that summarizes your topic.
From the Climate Atlas of
Canada website, make sure
you download the PDF
included with your topic, as
it provides more detailed
information.
Step Two
● Check the Climate Atlas of
Canada’s map feature at

www.climateatlas.ca/map/can
ada/plus30_2060_85#
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● Click on five (5) cities and
outline the messages of
hope delivered by the
people responsible for the
Climate Atlas of Canada.

Freezing light show
It’s a light show that is not
caused by climate change or
something we are doing
wrong. It comes about simply
because sometimes our
technology and nature
interact. And the technology is
as simple as a street light –
hence the name “light pillars.”

In the freezing cold
of the Prairies, in
the dead of night
when temperatures
are at their coldest,
ice crystals engage
in a strange dance
with city lights. The
effect can be
likened to multi-coloured
spotlights shining up from
earth, illuminating the night
sky. But you’ve got to be a
hearty soul to see these light
pillars: they don’t really show
up until four or five in the
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(Daniel MacGibbon)

morning. But when they do
present themselves, the lucky
ones who witness them say
they feel like they’re caught in
a surreal and transcendental
moment.
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ACTIVITY
● Work with a partner to
create a Padlet
(www.padlet.com) of light
pillar images. Make your
Padlet as colourful as
possible.
● As part of your Padlet,
include answers to the
following questions*:
a. What did you observe in
the photos that you
chose? Describe
important elements.

b. What unseen factors
help to create this
phenomenon?
c. To produce the light
pillars, what interactions
occur between the
elements that you were
able to observe and
unseen elements?

* Source: Adapted from January
Phenomenon: The Puzzle of Light Pillars.
The Center for STEM Education. University
of Notre Dame. Retrieved from:.
https://stemeducation.
nd.edu/resources/scientificphenomena/january-phenomenon-2017

● Share your Padlet with your
class in an informal
presentation.

Science Smart: Indicators of Climate Change
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What on Earth?
Climate Solutions
What on Earth? is a CBC newsletter
that launched in October 2018 to
provide a weekly update on changes
to the planet and what humanity is
doing to mitigate the progress of global
warming. The overall goal of the newsletter is to
let people know that communities are not sitting
idly by and letting the planet go to waste.
YOUR TASK
Access the What on Earth? newsletter in order
to investigate efforts to help communities
understand the innovations and projects
underway to slow the pace of climate change.
Science Smart: Indicators of Climate Change

Here’s what you need to do:
● Form a group of three (3).
● Go to www.cbc.ca and search: “what on
earth?” newsletter (make sure that “what on
earth?” is in quotes and that you include the
word ‘newsletter’ afterward). You’ll get a list
of headlines that link you to topics being
examined by the team at What on Earth?
● As a group, skim read six (6) What on Earth?
newsletters.
curio.ca/newsinreview
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● Pick three (3) newsletters and read them in
detail from start to finish.
● Create a Padlet (at www.padlet.com) that
addresses the following question and makes
specific references and links back to the
three (3) newsletters you selected. The
question:

FOLLOW-UP
Write a 250-500 word letter to CBC
meteorologist Johanna Wagstaffe letting her
know the efforts people in your community or
region are making to help save planet Earth.
You can contact Johanna at:
johanna.wagstaffe@cbc.ca

What on Earth are we doing to help save
our planet?
Use visuals and descriptions to emphasize
your points.

Science Smart: Indicators of Climate Change
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