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OVERVIEW

LESSON OBJECTIVES MAIN ACTIVITIES CURRICULUM OUTCOMI

1: Public Perceptions *Introduce brief history of *Create artwork to capture  Science

of Climate Change climate change a0dzRSy (i aQ dzy R *question and analyse how a
*Discuss factors that climate change paradigm shift in sustainability can
affect/shapepublic *Conduct interview on OKIyaS az20A81eQa
perception of changing perceptions of Visual Arts:
environmental issues such climate change (Homework) *demonstrate an understanding of
as climate change how meaning is embedded in works «
*Make connections art (PR 6.5)

between sustainability and
behaviours that contribute
to enhanced climate

change
2:Working with *Brainstorm ideas, prior  *Create a climate change Science:
Climate Change Data knowledge, and questions concept map (Large group  *identify questions and analyse
about climate change activity) meteorological data for a given
*Discuss the importance o *ReadThe Cooling Worldnd timespan and predict future weather
readingmaterial critically  view and discuss conditions, using appriate
and being aware of interpretations of climate technologies (2140, 3315, 2121)
potential biases data to emphasize the *identify and explain sources of error
*Review difference importanceof reading and uncertainty in measurement and
between climate and information and data critically express results in a form that
weather and the *Plot and analyze actual acknowledges the degree of
importance of large data  temperature data from uncertainty (21410)
sets Kentville, NS to look for Math:
*Emphasize that effects of trends *analyze graphs or charts given of
climate change vary situations todetermine specific
between regions information (A2)
*construct various displays of data
(F3)
3.SeaLevel Rise &  *Introduce sea level rise a *Thermal expansion Science:
Coastal Adaptations  a result of thermal demonstration *identify questions and analyse
expansion and glacial meli *Complete reading and meteorological data for a given time
*Become familiar with accompanying questions on span and predict future weather
some of the ways that sea glacial melt, including conditions, using appropriate
level rise idikely to affect  calculations involvinthe rate technologies (2140, 3315, 2121)
coastal residents of Nova of melt of present day *describe how the atmosphere and
Scaotia, specifically people glaciers and their hydrosphere act as heat sinks in the
in Halifax; discuss options contributions to sea level rise water cycle (3313)
for appropriate *Read articlHalifax Harbour *predict and analyse the impacif
adaptations faces rising waterand write  external factors on the sustainability
a letter of reflection and of an ecosystem, using a variety of
critical enquiry to the mayor formats (2124)
of Halifax
4.The ForesCarbon  *Review the carbon cycle *Calculate and compare Science:
Connection and discuss roles of trees carbon storage potential of  *identify, investigate, and defend a
as potential carbon sinks various tree species; answer course of action on a muiti
*Exploreopportunities for accompanying questions perspective social issue (1-B8 2154,

trees/forests to be ued to  *Conduct online research to  1185)
help mitigate and/or adapt gain more information on the *use library and electronic research
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5. Sustairable
Agriculture

6. Cities, Climate
Change, & the
Importance of Public
Education

7. Photography
Challenge

to climate change
*Become familiar withihe
'YAGSR bl A2
Reducing Emissions from
Deforestation and Forest
Degradation (REDD+) and
investigate potential
benefits and limitations
(optional)

*Discuss how climate
change is likely to affect
agriculture in Nova Scotia
(both positive and negative
effects)

*Explore connection
between agriculture and
climate change, including
contributions to enhanced
greenhouse effect,
potential appropriate
adaptations, sustainability
of different agricultural
systems

*Compare/contrast ways
urban and rural areas
contribute to, and are
likely to be affected by,
climate change
*Emphasize the
importance of public
education as a way of
helping people respond
and adapt to climate
change

*Reflect on previous 6
lessons and the
information learned about
climate change

*Discuss use of
photography to
communicate feelings,
messages, experiences,
etc. related to climate
change

I b (R&ducing Emissions
from Deforestation and
Forest Degradation (REDD+)
program and write a short
piece of persuase writing

F NBHdzA y 3 F2 Nk |
involvement with REDD+
(optional)

*Group role play exercise to
explore hypothetical
introduction of a new
industrial scale poultry farm
in Nova Scotia and
connections to climate
change

*Complete online diet activity
as a way of beginning to thinl
about connections between
food and carbonwrite

journal response to activities

*Complete a Venn diagram t
compare climate change and
urban vs. rural areas
*Working in small groups,
prepare an informative
pamphlet or poster designed
to educate citizens in a
specific urban area of NS
about climate change,
including informatim on
causes, mitigation, and
adaptations

*Revisit climate chargy
concept map and expand witl
additional information

*Visit websites to view and
compare photographs relatec
to climate change from
different countries and
cultures

*Use photography to
NBLINBASYd add
understanding of climate
change and climate change
impacts and/or adaptations

tools to collectinformation on a given
topic (2136)

*select and integrate information
from various print and electronic
sources or from several parts of samt
source (2137)

*develop, present, and defend a
position or course ofé@tion, based on
finding (2155)

Science:

*identify, investigate, and defend a
course of action on a muiti
perspective social issue (1-882154,
1185)

Science:

*predict and analyse the impact c
external factors on the sustainabilit
of an ecosystem, using a variety
formats (2124, 2143, 3316)
FRAF3Iy2aS | yR NBI
response to shorterm stres and
longterm change (213, 2151, 318
4)

Science:

*question and analyse how a
paradigm shift in sustainability can
OKIy3S a20AS8eQa
Visual Arts:

*demonstrate an understanding of
how meaning is embedded in works ¢
art (PR 6.5)

*Note: Applicable English Language Arts curriculum outcomes are not included as there are many opportunities for
inclusion and individual teachers may integrate English Language Arts outcomes to suititig@idual classes.
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PUBLIPERCEPTIONS OF CLIMATE CHEEE=NYNIOL\

Introduction:

Although most people think of climate change as a relatively recent phenomenon, the reality is that
scientists have been thinking, and writing, about the possibility of climate change for decades. For
examplean article that appeared ifiimemagazine in 1939 suggested that the world was getting
warmer. While the possibility of a warming planet was slow to be widely accepted, the idea of
anthropogenic climate change has been met with considerable resistancasisdch, has been even
slower to gain acceptance. Although the scientific consensus is that human actions are contributing to
an enhanced greenhouse effect and thereby accelerating climate change, many people have yet to be
convinced. Given that mitigatinand adapting to climate change requires humans to change their
behaviours and lifestyles, it is important to consider how public perception of climate change has
evolved, and how changes in public perception can translate to responses with the goalinfsiown
climate change and protecting ecosystems and their inhabitants.

Objectives:

As an introduction to climate change, students will be given a brief history of climate change with a
focus on major scientific developments and how public percepti@ve lthanged over time. Students

will be asked to produce a drawing that captures their perception of how they may be affected by
climate change and, after being introduced to a short history on perceptions of climate change, will
consider how their drawirggmight have looked different if they were produced at earlier points in

history. After introducing students to some projections of changes due to climate change, students will
be encouraged to comment on the sustainability of certain actions/behavioi@siflles that contribute

to climate change. Students will discuss how scientific consensus concerning the role of human activity
in contributing to global climate change and may lead to changes in human behaviour.

SpecificCurriculum Outcomes:

A 2 4 A x

Studentswil 68 SELISOGSR G2X

T ljdzSadAz2y FyR lylrfeasS K2g | LINI¥RAIY aKATH Ay
1141)
1 demonstrate an understanding of how meaning is embedded in works of art (VisudPRrés}p

Materials:

i Teaching Resource 1-.1.3
1 Art supplies for creating climate change drawings (paper, colouring pencils, etc.)

Time Frame

9 1-2 hours
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Activities:

1. Have students guess when the concept of wisatowknown as global climate change first
surfaced.

2. Once students have made some guesses, explairctimate change is not a recent
phenomenon as many people think. Use Teaching Reselirtand 1.2to help give students a
sense osome of the important events and dates in the history of clinciange.

3.9ELIX LAY GKIGE y2G adzZNLNRAaAy3Ites GKS Lzt A0Qa L
considerably over the same time period. Have students suggest events that may have been
particularly important in shaping public perception.

4. Explain to stdents that they will be creating a drawing to capture their perception of how they
may be likely to be impacted by climate change. Have students write a short explanation of
what they have attempted to communicate to accompany their illustration.

5. After dudents have finished, students can be encouraged to share their work. Invite students to
suggest different sources of information that have shaped public perceptions of climate change
(e.g., Internet, television, school, newspapers, Twitter, etc.). Haxerts comment on which
sources are most influential, reliable, etc.

6. Have students comment on how the generations of their parents and/or grandparents may have
completed this activity differently. How would they expect their pictures to differ? Whatcgsur
of information would they have been likely to have relied on?

7. Explain to students how important public perception of environmental problems is in order to
motivate people to change their behaviour and accept regulations, policy changes, etc., that
attempt to respond to growing environmental problems.

8. Introduce homework activityTeaching Resource 1Bell students that they are to ask an adult
in their lives, ideally someone older such as a parent or a grandparent, abouexipeiriences
with climate change. Tell students that they will discuss some of their findings at the start of the
next class on climate change.

Assessment:

{G0dzRSy1aQ O2y(iNROGdziA2ya G2 OflaaNR2Y RAaAOdzaarzya
public perceptions of cliate change can change owéne and some of the reasons why these changes

occurred.{ 1 dzZRSYy 1aQ K2YS@g2N] | aaArdayySyda Oly Ffaz2z o0S dz
public perception has changed, and is likely to change, over time.
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TEACHING RESOURQE

Early Climate Change Timeline: Some Highlights

1896

0 00

French scientist JeaBaptiste Fourierecognized the warming
effect of an enhanced greenhouse effect

Swedish chemist Svante Arrhenius calculated how increasing
concentrations of C£n the atmosphere would affect
temperatures (while Arrhenius predicted that more atmosphel
CQ would increase temperatures, he also argued that this
would ultimately be beneficial as he predicted more enjoyable
climates and better growing conditions for crops)

Possibility of a warming world enters the public imagination;
Media coverage raising possibility of warming planet (&.gne

magazine ran a cover story on possible global warming in 19389)

Roger Revelle and Hans Sugsbklished a paper warning of
uncertainty and potential dangers of anthropogenic warming,
RSAONROGAY I KdzYl y a -staie geOphysind: A
experiment of a kind that could not have happened in the pas

y3 2dzi I
t

Y2NJ 0SS NBLINRRdAzOSR Ay (KS Fdz

There are increasing concerns about pollution and smog; Rac
Carson publishes her influential boSKent Springvhich further
raised awareness about dangers of pollutants; relatively spar
media coverage of climate events

First year during the 2Dcentury when widespread climate
disasters (e.g., serious droughts and the collapse of Peruvian
fisheries duringn El Nifievent) really began to enter the
consciousness of the media and public




TEACHING RESOURCE

What has Canada and the International Community been up to since?

Timeline ofSomeMajor Developments since the 1970s
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International Developments

Domestic Developments

First Commitment Period under the Kyoto
Protocol.

The Government of Canada announces, in December, 20}
its decision to withdraw from the Kyoto Protocol.

*Kyoto Protocol enters into force (February).

*Canada hosts the eleventh Conference of th
Parties to the Convention and first Meeting of
the Parties to the Kyoto Protocol in Montreal.

The Government of Canada releagesject Greeilq Moving

Forward on Climate Change: A Plan for Honouring our Kypto

Commitment.

<
@

The Intergovernmental Panel on Climate

Change releases its Third Assessment Repor|

*The Government of Canada releagelimate Change
Plan for Canada.

*Canada ratifies the Kyoto Protocol

F / |y NatlorakClimate Change Business Plan 2002 is
released.

CEID
2007_gp
2000

F/FYyFrRFQE blraA2ylFf LYLX SYSE
Changeand/ | Y+ Rl Q& CANRG bl GAz2Y
Business Plaare developed jointly by federal, provincial,
and territorial governments.

*Government of Canada Action Plan 2000 on Climate

The Kyoto Protocol is adopted in Kyoto, Japal

*Canada signs the Kyoto Protocol and commits to reducin
emissions to 6% below 1990 levels between 22082

*The First Ministers establish th¢ational Climate Change
Process.

The Intergovernmental Panel on Climate
Change releases its Second Assessment
Renort.

The United Nations Framework Convention of
Climate Change enters into force.

<
=
<

F/FYylFRFQE blrdA2ylft | OGAyY
released by federal, provincial, and territorial ministers of
energy and environment.

*Federal ActiorProgram on Climate Changé [ S| RA Y
28 C2NBINREé A& | yy2dzyOSR
sets out federal actions under the national plan.

/I VIRIQa 9VSNHE& 9FFAOA S\f()é|

The United Nations Framework Conventam
Climate Change is opened for signature at the
United Nations Conference on the
Environment and Development.

Canada signs the Convention in June and ratifies it in
December.

The Government of Canada introduces the Efficiency and
Alternative Energy Program as a first step to limit emissior

*Second World Climate Conference.
*The Intergovernmental Panel on Climate
change releases its First Assessment Report.

*Canadacommits to stabilizing emissions at 1990 levels by
2000.

*National Action Strategy on Global Warming is released g
federal, provincial, and territorial governments.

F/ FyFrRFEQa DNBSYy t I yreiemhs |
I FVERIQE ddlomE AT GAz2y O2Y

The Intergovernmental Panel on Climate
Change (IPCC) is created.
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Canada convenes the World Conference on the Changing
Atmosphere: Implications for Global SecurityToronto.

First World Climate Conference.

-<CD>
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Original image courtesy of the Office of the Auditor General, 200’



TEACHING RESOURGE

Name: Date:

Changing Climate Change Perceptions

Name of Interviewee Age:

Whendid you first remember hearing about climate change?

Through what kinds of media, or other sourcesndbrmation, did you first become familiar witlf
climate change?

How has your understanding of climate change evolved over the years? RQbiykualimate
changeisa more important issue now?

Can you remember any events or news items that hawngbkd your perception of climate
change either in recent years or earlier?

Has information about climate changausedyou to change your behavior in any way (e.g.,
influence your energy consumption patterns, decisions about where to live or tragel? e
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WORKING WITH CLIMATE CHANGE DARRESRNIO]\

Introduction:

Despite the fact that the scientific consensus is that humans are contributing to an enhanced
greenhouse effect and causing global climate chaagamall number of vocalimate change denialists

and biased and misinforme@porting can make understandimjmate change science especially
confusingHowever, the scientific community, and the Intergovernmental Panel on Climate Change
(IPCC) in particular, has also been charged with downplaying complexities and uncertainties which can
fuel public distrust otlimate change scienc€onfusion complacency, distrust, and denial are common
among the public and policymakemmpromiseefforts to modifyingbehaviour andyain support for

policies and programs requiring mitigation and adaptation measBg$elpig to educate people

about the complexities of climate change science and encouraging the public to be critical readers,
public acceptance and willingness to respond to climate change may be increased.

Objectives:

By reading a news artic{@he CoolingVorld) from Newsweelpublishedin 1975, students will both gain

a better understanding of how public perceptions of climate change have evolved over time, and will
also begin to understand the importance of critically readinticles and interpreting dateelated to

climate change. Analysis and discussion of two problematic interpretations of data will further highlight
the importance of being aware of potential biases and flawed interpretations of data. Students will have
an opportunity to plot their owrine graphs with mean temperature data from Kentville, Nova Scotia as
a way oflooking into local weather patterns and discussing possible trends that may be related to
climate change. Looking at an image of changes in global mean temperatures williteptstrealize

that climate change does not affect areas uniformly.

SpecificCurriculum Outcomes:

A 2 4 oA ~

{GdzRSyGa oAttt 0SS SELISOGSR G2X
i identify questions and analyse meteorological data for a given timespan and predict future

weather conditions, using appropriatechnologies (Science, 2140, 3315, 2121)

1 identify and explain sources of error and uncertainty in measurement and express results in a
form that acknowledges the degree of uncertainty (Science; 04

9 analyze graphs or charts given of situationsléermine specific informationathematics A2)
9 construct various displays of datsl&thematics,F3)

Materials:

1 Teaching Resources ;2.4
1 Copies offhe Cooling Worlthvailable as .pdf online)
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Time Frame

1 1-2 hours
Activities: o VARIATION
L2 AGK & helpReeyitéidiclinate S50 e

change concept map on the board
(see example)Encourage students
to share what they know/think they
know about climate change. Ideas
that students are uncertain about, errecrs
or any myths/misinformation should
be recorded separately undér V¢ 2 AP s
.S 9ELX 2NBRQ &aSOiGA2Yy® FROM COASTS

MITIGATION

CLIMATE CHANGE

RESPONSES

SEA LEVEL RISE

ADAPTATIONS

2. Tell students that they will revisit the climate change concept map activity at the end of the unit,
at which time they will hopefully have information to add to the map. They may also have
answers to some of theguestions/uncertaintiest this time,as well as additional questions.

3. Explain to students that they will be continuing to learn more about climate chahgeever
emphasize that it ismportant to be aware of the fact that climate change science can be
difficult to follow and make sense of due to controversies, uncertainties in data, and biased
reporting/misinformation that is common in the media.

4. Have students share some of their findings from the homework interview activity, in particular
what they earned about ways that public perception can change over time.

5. Tell students that they will be readifidhe Cooling Wor]d news article from the 1970t get a
sense of both hovlong agopeople were exposed to ideas about climate change, and also to see
that even decades ago the science was not straightforw@dpies of original article are
available online, e.g.,
http://www.winningreen.com/site/files/621/52303/206292/277692/coolingworld.pdhd
http://denisdutton.com/newsweek_coolingworld.pdf

6. AtSNJ NBF RAy3 (GKS ad2NEBEX RAaOdzaa aiddzRSydaqQ NBI O
expect to see a story like that published today. Why or why not?

/. Show student§eaching Resource 2the graph that reveals howeven during the 1970s when
TheCooling Worldvas published, papers about global warming were much more common than
papers on global coolingxplain to students that the media has tremendous power in terms of
its influence on the public perception of environmental issues\hdt stories get coverage.
Explain to students that while they may still come across papers that argue against climate
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change, possibly suggesting that the Earth is actually even cooling, it is important to read papers
critically and pay attention to the scientifiomsensus on topics such as climate change.

8. Explain to students that it is also important to be careful about how they interpret data and
graphs related to climate change, as they can be confusing and misleading. Explain biases to
students and have studesitsuggest reasons why someone might have a bias against climate
change.

9. Show students TeachirResource 2.2. Explain that graphs such as this have been used to
support claims that there is not a clear connection between climate change and burning fossil
fuels because temperaturasere lower during the post WWII industrial boothighlighted bar)
and thatthere have been more years in which temperature has cooled than warmed dbeng
entire time periodrepresented on the graptHelp students to understahwhat is problematic
about these examples. Ask students to suggest how they might affect public perception.

10.Tell studentghat they will have an opportunity to create their own graph of weather data and
make interpretations. Thewill be using temperatwe data from Kentville, Nova Scotia to create
a line graph and look for potential trends that may be related to climate change.

11.Give students time to complete Teaching Reso@deRemind students to label their axes and
give their graph an appropriatéle. Suggest to students that, given the range of their data, they
design their yaxis to span from § 10 degrees Celsius.

12.0nce students have finished their graphs and answered the accompanying questions, take up
their answers as a class. Use TeacRagource to help students see a trend in their data.
Discuss their findings and review the difference between climate and weather. Have students
suggest why it is important to have a large data eetjeringa long time period, in order to
draw conclugins about changes in climate.

13. Ask students whether they would expect to see the same trends if they carried out the same
data analysis for towns across Nova Scotia, Canada, and the world. Have students explain their
answers. Use Teaching Resowdeto help students realize thatlimate change is not uniform.
While the global average surface area temperatures show signs of gradually increasing, the rate
of increase varies between areas, and some places even have trends of slight cooling.

Assessment:

{ GdzRSy (i a Q Ldad¥ddan@iscLdsidnd @hythek gbmpletion of Teaching Resdudrcan be

used as assessment opportunities to gain a sense of whether students understand biases and difficulties
with interpreting data, how perceptions have chaugover time, and how actual data can be used to

create graphs from which interpretations can be drawn and potential trends identified.
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Enrichment Opportunities:

Have students find an article (can be published online or in print) related to climate cHamggurage
students to read the article critically and write a one page reflection/response to the article. This can be
completed asromeworkor as an irclass assignment provided that students have access to
newspapers, magazines, and/or the Internet.

Recommended Reading:

What were the climate scientists predicting in the 1970s? Available at
http:/lwww.skepticalscience.com/icaigepredictionsin-1970sintermediate.htm

References:

Biermann, M. (n.d.) The role of local NGOs in anticipating and respataditighate
changePennsylvania State UniversiBetrieved fromhttp://www.ehs.unu.edu/file/get/4106

Cook, J. (2011). What were the climate scientists predicting in the 1$KegRicalScienceRetrieved
from http://www.skepticalscience.com/icagepredictionsin-1970sintermediate.htm

Curry, J. (2011). Reasoning about climate uncertaftitynate Change, 10823-732.
FAO. Adaptation and mitigati. Retrieved fronhttp://www.fao.org/docrep/012/i1315e/i1315e03.pdf

International Institute for Sustainable Development [IISD]. (2011). The rise and role of NGOs in
sustainable development. Retrieved from http://www.iisd.org/business/ngo/roles.aspx.

Mann, M. (2011). Adaption vs. Mitigation.The Pennsylvania State UniversiRgtrieved from
https://www.e-education.psu.edu/meteo469/node/175

Metz, B., Davidson, O.R., Bosch, P.R., Dave, R., & Meydedss.A\(Z007). Contribution of Working
Group Il to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change,
2007. Cambridge: Cambridge University Press.

McKibbin, W.J., & Wilcoxen, P. (200@)imatepolicy anduncertainty:The Rads ofadaptation versus
mitigation. Retrieved fronmttp://www.brookings.edu/~/media/Files/rc/papers/2004/
05globaleconomics_mckibbin/20040515 bdpiel61.pdf

Sterman, J.D. (2011). Communicating climate change risks in a skepticalGlioridte Change,0B,
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The myth of the 1970s global cooling scientific consensus

TEACHING RESOURQE
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Figure 1. The number of papers classified as predicting, implying or providing supporting evidence for
future global cooling, warming and neutral categories as defined in the text and listed in Table 1. During
the period 1965 through 1979, our literature survey found 7 cooling papers, 19 neutral and 42 warming. In
no year were there more global cooling papers than global warming.

Reproduced with permission from Petersen et al. (2008
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TEACHING RESOURQCE

Drawing Conclusions from Climate Graphs

— Annual Average
— Five Year Average

| | | | | |
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Global Temperature Anomaly °C
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TEACHING RESOURGE

Analysis of Temperature Data:

Challenges with interpreting data, identi fying
trends, and dealing with noise

Change in Average Annual Temperature for Kentville, NS

10
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|

N V/w /N /\/ V y e

5.5
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TEACHING RESOURUE

Name: Date:

Analysis of Historical Temperature Data

Mean Annual Temperatures for Kentville, Nova Scotia, 12007

Using the temperature

data provided, create a 1970 6.7 1980 6.2 1990 8.3 2000 8.1
line graph to reveal 1971 6.9 1981 7.6 1991 7.7 2001 8.1
how the mean annual 1972 6 1982 6.8 1992 6.4 2002 6.1
temperature has 1973 7.6 1983 8 1993 6.5 2003 7.4
changed in Kentville, 1974 6.5 1984 7.8 1994 7.3 2004 6.8

1975 6.8 1985 6.4 1995 7.1 2005 7.8

NS, in recent decades.

Label youmxes and 1976 7.1 1986 6.6 1996 6.3 2006 8.6

give your graph an 1977 7 1987 7 1997 6.7 2007 6.4

appropriate title 1978 6.2 1988 7 1998 8.5 2008 6.6
' 1979 7.3 1989 6.7 1999 9.3
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After completing your line graphanswer the following questions in the spaces provided.

Looking at your line graph, what do you notice? Can you identify any trends? Describe what you see.

Do you think theres more than one wagf interpreting your line graph? Explain.

What do you notice about the years 2007 and 20D&?you think you could use this graph to make a
convincing argument that global warming has stopped? Explain why or why not.

¢KS RIFIGEF Ay @2dzNJ ANY LK FfdzOlGdz2t 6Sa O2yaAiARSNIofeod 2
about climatetrends based on limited dafa

Your graph is based on historical data of mean annual temperatures. What other data do you think
might be interesting to look at in order to increase your understanding of how the climatdenay
changing? Explain.
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SEA LEVEL RISE AND COASTAL
ADAPTATIONS

Introduction:

Global climate change is expected to result in numerous impacts to coastal regions, creating varying
challenges for the people and settlements in these areas. While coastal regions will expedereef

the same climate changepacts that will affect itand areas (e.g., increased temperatures, extreme
weather eventsandchangesn precipitation patterns)sea level rise and coastal erosion, and the
conseqguences of these effects, are additional concerns facing coastal areas. With more tjo6@0 200
kilometers of coastlineCanada is expected to face challenges relatesttlevel Similarly, sea level

rise is also expected to be a significant issue for Nova Scotiaapptioximately 7600 kilometers of
coastline the provincemust also prepare for the realities of sea level rise.

Glaciaimelt and thermal expansion, which are accelerating as a result of climate clialtiggugh are
balanced in some places by isostatic rebouiaag the processes behind sea level risthile sedevel

has been rising for centuries (average increase of 17mm per century between 1000 and 1800), studies
have indicated that the rate has been increasifige mean rate of sea level rise has accelerated
noticeably since the fcentury, increasing fror.6mm/year in the 1800s to the modern rate of
approximately 3.2mm/yr. Preparing for the effects of sea level rise remains one of the most important
challenges for coastal areas today.

Objectives:

Students will be introduced to thermal expansion and glaeitikat as causes of sea level rise. An
introductory demonstration on thermal expansion can be used to introduce students to the fact that
oceans are swly expanding as they heat up (students will be askendée connections to climate
chang@. Studentswill work through an activity sheet on glacial melt as a way of exploring the other
main contributor to sea level rise and will begin to think about general effects of sea level rise and
possible adaptations that may be appropriate. By readiatifax Habour faces rising watersfudents

will gain a better understanding of some of the ways that sea level rise and related climate change
impacts are affecting people in Nova Scotia. Students will be encouraged to write a ldtierrtayor

of Halfaxas a vay of reflecting on the reading, commenting on adaptations that were discussed, and
enquiring about new adaptations that are being explored.

SpecificCurriculum Outcomes:

AAAAA

{(idzRSyiia oéAatt 0SS SELISOGSR (2X

9 identify questions and analyse meteorological datad@iven time span and predict future
weather conditions, using appropriate technologies (Science 1218315, 2121)

9 describe how the atmosphere and hydrosphere act as heat sinks in the water cycle (Science,
331-3)
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1 predict and analyse the impact of exhal factors on the sustainability of an ecosystem, using a
variety of formats (Science, 234

Materials:

i Teaching Resources 3.2.3

i Materials for thermal expansion demonstration: bunsen burner or heat
lamp, thermometer, flaskwo holed cork fofflask, glass tube, marketio(
record height of water on glass tulgebefore and after)

Time Frame:
I 1-2hours
Activities:

1. Have the thermal expansion demonstratioset up before clas¢Set up
may vary depending on available material$qve students predict what
will happen when the water in the flask is heatéthve a student
volunteer use amarker to record the height of the water on the tube
before the water is heated.

*Image and thermal
expansion demonstration
adapted from Centre for
Ocean Sciences Education
Excellence:
http://cosee.umaine.edu/cf
user/resources/tr_sea_level.
pdf

2. Carry out the demonstration, giving the water time to sufficiently heat
up. During this timereview the water cycle with the students (Teachin
Resource 3.1), explainimmpw water bodies act as heat sinks.

3. When water has heated, have another volunteer measure the height o,
the water in the glass tube. Introduce students to the term thermal expansion. Help students
understand the concept of thermal expansion and have students suggest how this could relate
to climate changeWhile water bodies act as heat sinks, they can also expand when sufficiently
heated, increasing in volumAsk students to suggest how climate change will affect oceans.
Help students see the connection to sea level rise.

4. Explain to studets that thermal expansion is one of two major contributors to sea level rise.
Have students suggest what the second might be (glacial melt).

5. Introduce students to Teaching Resource &Rcial Melt and Sea Level RiGéze students time
to work through e activity.

6. Once the majority of students have finished, as a class discuss some of their answers to the final
three questions on the handout (i.e.: What are some of ways that sea level rise will affect the
following: humans, animals, plants, and/or litals?, Who and/or what is likely to be most
vulnerable to sea level rise@nd What adaptions might be appropriate in order to cope with
rising sea levels?).
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7. Now that students have had a chance to share some of their ideas about how sea level rise
might, in general, affect people and ecosysternaye students suggest areas in Nova Scotia that
might be particularly vulnerable to sea level rise, and provide reasoning.

8. Introduce the articleHalifax Harbour faces rising wateas a way ofakinga more indepth look
at some of the issues relating to sea level iisklalifaxand a way of introducing adaptations
that mayenableHalifaxto cope with sea level rise and other related climate change impacts
Explain that this article was originally printedaim October 2010 issue @anadian Geographic

9. Give students time to read the article and then have each student write a short (~ one page)
letter to the mayor of Halifax. Instruct students that in their letters they are to reflect on the
article, comment @ some of the adaptations that they learned about, and enquire about new
adaptations that are being considered in the time since the article was written.

Assesment:

{0dzRSyG1aQ O2y(iNAROGdziA2ya (2 OflFlaaNR2Y RAaOdzaaizya
0edtsS FyR GKSNXYI f SELIGKGaAMeY ahd Sed ldarelRisdviyand heéirNJ 2y G K
letters to the mayor of Halifax can be usedassess whether they understand the connection between

glacial melt, thermal expansion, and sea level rise,thait understanding ohow sea level rise will

affect humans and coastal ecosystems and settlements.

Enrichment Activity

Have students design an@rty out experiments to determine the effect of salt on thermal expansion.

Have students predict what effect the presence of salt in sea water has on thermal expansion. Provide
FSSRol O1 2y a4GdzRSyiaQ SELSNAYSyll ftth®&tvitied.yHave 6 ST 2 NX
students make a hypothesis, record observations and results, and draw conclusions.

Recommended Readings:

Environment Canada. (2011). The hydrologic cycle. Retrieved flittpriiec.gc.ca/eau
water/default.asp?lang=En&n=23CECZ66

Reerences:

Atlantic Climate Adaptation Solutions Assocation. (n.d.). Sea level rise and coastal flooding. Retrieved
from http://atlanticadaptation.ca/sedevelrise-flooding.

Demont, J. (2010). Halifax Harbour faces rising watasadian GeographiRetrieved from:
http://www.canadiangeographic.ca/magazine/oct10/global_warming_halifax_harbour.asp

Dolan, A.H., & Walker, 1.J. (2004hderstanding vulnerability of coastal communities to climate change
related risksJournal of Coastal Resear@8pecial Issue 3®Retrieved from
http://www.coastalcommunities.ns.ca/documents/dolan.pdf
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Gehrels, W. R., Kirby, J. R., Prokoph, A., NewnRaM., Achterberg, E. P., Evans, H., Black, S. & Scott,
D. B. (2005). Onset of recent rapid deeel rise in the western Atlantic Ocedpuaternary
Science Reviews, (24-19), 20832100.

Intergovernmental Panel on Climate Change [IPCC]. (280&)ort of Working Group | of the
Intergovernmental Panel on Climate Change: Summary for policym&etrieved from
http://www.ipcc.ch/pdf/assessmenteport/ard/wgl/ard-wgl-spm.pdf

National Snow and Ice Data Centre [NSIDC]. (200@)contribution of th cryosphere to changes in sea
level.Retrieved fromhttp://nsidc.org/sotc/sea_level.html

Natural Resources Canada. (20@)astal sensitivity to sdavel rise Retrieved from
http://atlas.nrcan.gc.ca/site/english/maps/climatechange/potentialimpacts/coastalsensitivityse
alevelrise/1.

Poore, RZ., Williams, RS., Jr.& Christopher,T. 000. Sea level and climate: U.S. Geological Survey
Fact Sheet 0G0, 2 Retrieved fronhttp://pubs.usgs.gov/fs/fs200/.

Shaw, J., Taylor, R.B., Solomon, S., Christian, H.A., & Forbes, D. (1998). Potential impacts of global sea
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The hydrologic cycle

TEACHNG RESOURGHE

Evaporation

Groundwater flow _.. ..__‘

Image is courtesy of Environment Canada, 2011.
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TEACHING RESOURCE

Name: Date:

Glacial Melt and Sea Level Rise

Globalsea level, the average sea level taking into consideration short term fluctuations, has fluctuated
O2yaARSNIofe 20SNJO9INIKQAE KAalG2NB® / dNNBydatezr ¢S
been connected to climate change. The followiext and questions are designed as an introduction to

the connection between glacial melt and sea level rise.

Accelerated melting of glacial ice is one of the effects of global climate
change that receives the most attention. Glaciers and ice sheetthar
largest reservoirs of fresh water on Earth, containing approximately 75
percent of global fresh water. Over the past century, many of these ice
forms have lost mass, retreating (or melting) more quickly than the ice can
be replenished. (Note: Glacialelt is a natural process; seasonal glacial
retreat results in meltwater that is an important part of hydrological cycles.
However, glaciers also increase in volume. During the last ice age, for
example, an increase in glaciers and ice sheets causedwaad drop by
approximately 120 meters!) Glaciers and ice sheets require certain
temperatures and levels of precipitation (snowfall) in order to retain their mass. As climate change
affects global mean temperatures and changes precipitation patterngethdt is increased
temperatures and periods of low or no precipitation which can result in ice melting more quickly than
new ice is formed.

According to the Intergovernmental Panel on Climate Change (IPCC), glacial melt contributed to sea level

rise byan average of approximately 0.7 mm/year between 1961 and 2003. However, th@ PCR | ( |

also indicates that the rate of sea level rise increased during this period. The IPCC estimates that

between 1993and 2003, glacial melt resulted in an average anraga level rise of approximately 1.2

mm. While sea level rise can create considerable challenges for human populations, especially those in
coastal areas, luckily the sea level is rising very sléMilyoughthe table below indicates that present

dayglass NA KI @S GKS LRGSYdGAlrt G2 NIXA&asS asSl tS@gSt o6& vy
slowly. Just how slowly, you may be wondergngg St f = GKI 0 Qa F2NJ &2dz 42 FAYR
continue to contribute to sea level rise at a ratelo? mm/year, how long would it take before the

glaciers fully melt and increase sea level by 80.32 metres?

Location Volume (km®) Potential sealevel rise, (m)
East Antarctic ice sheet 26,039,200 64.80
West Antarctic ice sheet 3,262,000 8.06
Antarctic Peninsula 227,100 0.46
Greenland 2,620,000 6.55
All other ice caps, ice fields, 180,000 0.45

and valley glaciers
Total 32,328,300 80.32

Table 1. Estimated potential maximum sealevel rise from the total melting of presentday glaciers.

Source: Pooret al., 2000 (http://pubs.usgs.gov/fs/fs20/)
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Answer the following questions, drawing on the information provided as well as your ownspaal
knowledge and experience.

1. How long would it take before present day glaciers contribute to a searisgealf 80.32 metres
assuming an average rate oRInm/year? (Watch out for units!) Show your work.

2. The data in Table 1 is for what is called taaded (or landlocked) ice as opposed to sea ice (any
glacial ice that is floating in the sea). Why do you think sea ice is excluded from Table 1? What effect, if
any, wouldmeltingsea ice have on sea levede? Explain.

3. In addition to glacial melt, thermal expansion also contributes to sea level rise. Oceans have a
tremendous ability to store heat (salt water has a higher mass than air and the heat storage capacity of
oceans ishusorders d magnitude greater than that of the atmosphere); however, as global

temperatures increase, oceans will gradually heat up and expand. This expansion results in an increase

in volume, and therefore higher sea levels. The IPGGtated that thermal expansin was responsible

for an average annual sea level rise of i between 1993 and 2003. At this rate, how long would it

Gr1S GKS | @SNr3IS 3It2o0lt asSlk tS@St G2 AyONBlFrasS oe
your work.

4. What aresome of ways that sea level rise will affect the following: humans, animals, plants, and/or

habitats?

5. Who and/or what is likely to be most vulnerable to sea level rise?

6. What adaptions might be appropriate in order to cope with risingleesls?

Page |26




TEACHING RESOURGE

Halifax Harbour faces rising waters

By John Dmont

Global warming is giving Halifax a sinking feeling. How is the maritime city planning for a future of rising sea levels
and wilder weather?

As Hurricane Juan, a onirea-century storm, pounded his secoslbor waterfront condominium, David Van Scoyk
cowered in the dark thinking, Was this really a good idea? Six hours earlier, a firefighter had ordered Van Scoyk
and his wife to evacuate thelrome on Bedford Basin, at the northwest end of Halifax Harbour. An experienced
sailor and no stranger to bad weather, Van Scoyk had stayed put. At 1 a.m. on Sept. 29, 2003, Van Scoyk stood on
his deck and peered in the direction of the approaching Categdmyrricane, wondering what the fuss was about.

Ten minutes later, with much of the Halifax waterfront a ghost town of deserted buildings with beapled

windows, he found out.

Juan had already felled thousands of trees, smashed cars, blown the robfsldifigs and taken lives. Van Scoyk
NBEYSY0OSNRER G(GKS YSylFIOAy3a NRIN 2F (G(KS GAYR FYR (KS o0l aiyQ:
Y22NAYy3az ¢l & LIMzaKSR (G2 akK2NB FyR 06S3aly atlkYYAy3 | 3FAy.
gyrating mast threatened to break through the back window, Van Scoyk and his wife grabbed a few possessions

and headed for safety. Fallen trees made the streets impassable, so they abandoned their car and left on foot for a
FNASYRQ& K2 dzd Sredawa2 dzLJX S 2F {1 Af 2YS

When they returned six hours later, the boat was on their back lawn, along with three telephone poles and the

remains of a splintered wharf. The kBometre winds and flooding had destroyed the unit downstairs. Four

balconies in the complex/iOf dzZRAYy 3 (G KS x|y { 02 antrd QFm su§d\sBatteddirthg SR® ¢ KS  (
seawall. On the grounds of the neighbouring yacht club, luxury vessels lay in stacks.

G¢KS RS@GlIabtlrdAzy gl a LINBGGE dzy oSt ASJwirerBnnéd giadsésa ++y { O:
who sells promotional material for a living. On this pleasant May morning, the temperature sits at 18khat 10

breeze arrives from the southwest and there is barely a ripple on Bedford Basin. The condominiums, wharves and

seawall hae long since been repaired. The debris has been removed. Everything, in other words, is back to

normal. Until the next time nature plays one of its nasty jokes.

Van Scoyk points to the reinforced siding installed in his condo to withstand hursteereth winds. He runs a

hand along a new seawall made out of shackled concrete blockswhich is almost one metre higher than the

old one. Alarmist? Tropical storms seem to hit harder than when he moved here 20 years ago, he says. Back then,

i KS 0 armlyhestnevérlcrésied the wooden wharf behind his home. Now, during a full moon, nearly half a
YSGNB 2F 6l GSN) aL)lrakKsSa 20SNI Al a{2YSGKAy3IzZ¢ KS alea

£y {02&1 A& NRARIAKGOP K fwBeyebootyladenpivatée ancefdoaiked Snid SeidndNUadldizNJ

War convoys massed before departing for Europeeveral things are happening. Bagather events are getting
KFNEKSNY ¢KSYy a02N¥a KAGEZ GKSNBE FNBE KAIKSNdesoughSasz &0 NP
0 KS O Ayearddworkirg waterfront is slipping under water due to rising sea levels and a sinking land mass.

A perfect storm is blowing across Atlantic Canada. Coastal erosion rates are forecast to double in Prince Edward

Island. InNewBXzy & 6 A 01 2 @SNJ (KS ySEG OSyiddz2NBEZ YI22NJ ad2N)Y &dz2NH
@8SINBR AyadaSIR 2F SOSNE pn G2 wmnn @8SFENA® LY b2@gl {O20GAL
inland sea, are expected to be submerged b¢=20
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In Halifax, as in so many ldwing, coastal communities, the question of global warming has gone from theoretical
quandarytodeepgi SI 6 SR | yEASGed ¢KS OAGeQa LI FYyySNERS RSOSt 2 LISNA
protect their community fron its impacts. Thinking short term, Haligonians are shoring up their coastal defences.
[221Ay3 G2 GKS f2y3 GSNXYzI G(GKS OAGeqQa /ftAYFGS {a!we o{dz
formed in partnership with the federal and provinciawgrnments and the private sector, is aimed at reducing

greenhousegas emissions and slowing rising temperatures.

LG Aa Ly STFF2NI 62NIK y20Ay3Y I FfAFIEQa FftSEAOGE ST Ydz G
could well be a model fdnow the rest of Canada can prepare for a warmer planet.

Donald Forbes sure hopes so. A bespectacled andlgrasded scientist, a bit rumpled in appearance, Forbes likes
nothing better than paddling a canoe, walking in the woods or rooting around in ateeyror an archive where

he indulges his love of all things old. Such lightness of spirit is surprising. As altdel@dxesearch scientist with
the Geological Survey of Canada, Forbes has seeidinst what global warming has done to ldying coadines

as near as Prince Edward Island and as far away as Fiji.

The day | met him in his office overlooking Halifax Harbour, Forbes was tying up some loose ends before heading

to Inuvik, N.W.T., where he is the lead investigator in a study of the impabblodl warming on the Mackenzie

58fiGF® 2KSy |a1SR lFoz2dzi | ftAFIEQE NR&AAY3I 61 GSNI f S@St as
G2 SONB y20 NBIFIRe® .dzi 6S KI @S GAYS (2 LINBLINBE AF 6S I NJ
Forbes is doing kibest to get the word out. Hurricane Juan was the wageall to the dangers climate change

pose for the Halifax area. Three years later, the Halifax Regional Municipality started developirgeis 25

Regional Municipal Planning Strategy. Included@adverall game plan was a strategy for the harbour, which has

0SSy GUKS o0SIdAy3a KSIFENI 2F (GKS O2YYdzyAile& arayoS GKS OAlGe:

Forbes and a team of scientists were asked to predict where water levels were headed in the harbour. What they
discovered bytsidying the tide gauge going back to 1920 was intriguing. For starters, there is confounding news
for the deniers: global warming is causing ocean levels to rise. The living proof is Halifax, where relative water
levels have risen by roughly 32 centimetieshe past 100 years, compared with attb20-centimetre rise in

global sea levels.

SNP&A2Y Ad NBYIF1Ay3 164Gty diAO /FyYyFREFE® . & HAanpZ
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The startling insight is that only half the total increase is due to rising oceans. The other half is due to the land

mass slowly sinking. Scientists blame the massive Laurentide Ice Sheet, which once covered most of Canada and

the northern United States. When the ice began forming 100,@20s/ago, the Atlantic region and other areas on

the periphery of the glacier were pushed upward as mantle material flowed outward from the centre of the
RSLINB&aaAzy dzyRSNJ 6KS A0So® {2YSGAYS 0SGsSSy wmthiennn | yR |
f2FR ¢l a NBESFASRE (GKS YIyidtS YFGSNAIE Y2@0SR ol 01z fSI |
0SKI @oS4&a fA1S Iy SEGNBYSte @gAa02dzda fAljdZARTE GKS NBGdzNY T
slowly sinking ever soe.

The average Haligonian, of course, would never notice. The more extreme weather that accompanies climate

change, on the other hand, is harder to miss. Scientists believe global warming could be causing more intense

tropical storms: warmer oceans and mer air fuel powerful storms. Nova Scotia already experiences more

KdzZNNR OF ySa GKIy |ye@gKSNBE StasS 2y b2NIK ! YSNAOFQa Sl adas
Historically, storms lose most of their strength by the time they near Nova S8afentific models show that
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trend is shifting. In future, Nova Scotia likely will not see an increase in the number of storms but the storms that
do hit, such as Hurricane Juan, will be more intense.

With rising sea levels, sinking land and more extrematter in the forecast, Halifax has a significant risk
management challenge on its hands. Along Halifax Harbowhere, on a summer weekday, office workers, pub
crawling students and fanAgackwearing tourists wandetr the warnings signs are there for ame whoknows
where to look: the new, higher waterline on the old wooden piers; the undulating horizon that, in spots, dips
precariously close to the murky harbour water; the busy commercial corner, a couple of football fields back from
G KS 6 ( SyNdeghe &drrll Sirfe pooled during Hurricane Juan.

The question is, How can Halifax best manage the risk? The Intergovernmental Panel on Climate Change most
recently predicted that global sea levels would swell 59 centimetres by 2100 due to global gaButrwith the
rise in sea levels tracking well above projections, the forecasts are already clearly out of date.

The same is true of the model used by the Halifax Regional Municipality in itsalogg plan for developing the

harbour. According to thexésting scenario, a storm of less magnitude than Juan a century from now would send

the harbour waters surging 2.67 metres above sea level (water levels climbed 2.1 metres during Juan). If that
KFELILISYSR G2RI&X 4 (GSNJ g2 dz Rweldsigurd shdpBng &ntl dirin@ domplexe@ - f R2 O
FYR GKS KA&ZG2NRO oNRO|l FyR ai2yS o6dzAfRAYy3Ia 2y 2FGSN { G
fortifications would be swamped. Ocean water would wash out rail lines and wipe out restauraws.pEtie fact

that the calculations do not factor in the natural oscillation of a harbour or waveupusimply adds to the unease.

G2 SQ@S 2yfte 320G KIEF GKS LAOGAINBEzZ¢ O2yOSRSa OAGe LIXLFyy:

An avuncular graduate of the University of Guelph Bathousie University who moved to Halifax in 1979, Charles

KFra 06SSy LINIG 2F GKS KIFENDP2dzNJ LX FyyAy3a aGNI GS3e aryOS w.
Ot AYIGS OKFIy3aSo ¢KS OSYUiUNBLIASOS 2 Te agd@ndddakingQa aidNI G§S3e
collaboration that could serve as a template for other communities vulnerable to the impacts of global warming.

The approach begins with a commitment to cut greenhegas emissions by 20 percent below 2002 levels by

2012, with even mag ambitious longerm cuts to come.

The municipality realizes that it cannot just sit and wait; instead, it has adopted a broad range of measures meant
to blunt the impact of climate change. Halifax, for example, is forging a new green strategy for détiagprm

water via alternative landscaping practices. The city has also formed a committee spanning police, fire and other
municipal departments to plan how to keep core services operating when extreme weather hits.

Overall, most of the preparation isdused on the waterfront, which is a planning nightmare. Governments control

80 percent of the real estate: Ottawa has the Canadian Navy, Canadian Coast Guard and Fisheries and Oceans

Canada; Nova Scotia oversees the Port of Halifax; and the municipsgitgtes the Halifasbartmouth ferry

service. Industrial concerns, such as the Irving faghityy SR a KA LRI NRZ / FyFRALFLY bl A2yl ¢
refinery, account for about 15 percent of the land. Private homes account for the remainder.

Partof Ch NI SaQa 2206 Aa (2 LIXly F2N GKS ¢g2NBG f2y3a GKS 41 -
for example, will be elevated and built with more resistant materials. Restraining walls are being considered to

protect municipal monuments fromis2 N adzNHS&a | yR ¢l @Sad | yRY gKSy AGQa i
piers are being raised in gradual increments.

In some cases as with Georges and McNabs islands, a pair of drumlins that sit in the harbbittle can be

done to counter the impaobf fiercer weather and higher sea levels. But when it comes to protecting places where
people live, work and play, Charles says, there is a sense of growing urgency. That is particularly true in the
planning offices of the municipality, which controls soof the biggest chunks of undeveloped harbour lands.
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Officials with the local government are understandably picky about who gets to erect a building or business on the
municipally controlled section of the harbour. And they are getting pickier. Deveddpming to build along the

gl GSNFNRYG KIFEI@GS aGATF ONRGSNRIF G2 ¥FdzZ FAEE 0ST2NB GKSe@
GKIFEG YAGATFGS LRGIGSYdGArt REYF3IS&E FNRY O2Faidlt Ffe22RAy3 |
AK2NBftAYS 2dziaARS 2F (GKS KI Nb2dz2NRa Y 2zt MarkfagdNd leddf | Y LI S
20 metres back from the shoreline.

Within the harbour, however, there are no haethd-fast development rules. Why? Charles says each prapose

property has a different degree of vulnerability to water and weather depending on its location, topography and

land use. Trying to come up with cattht f NXB I dzf  GA2y & FLIINRPLINAFGS (2 SOSNE R
onus is on the developets prove that their plans have taken the rising sea levels andHerg extremeweather
F2NBEOFad Ayd2 | 002dzyizé aleéa /KiNISEP &LFAVTKESS IRRYDKIZG ¢

The local government cannot force the owners of existing wedat properties to take steps to reduce the

f22YAy3 GKNBFG FNBY NARAAY3TI gl GSNItS@Stad .dzi AT +y 26y
provision kicks in. Precisely what will be deemed acceptable with city council varies fraut pogproject.

Building a concrete loading dock with two large steel storage lockers along the waterline would be an easy sell.

| 2y @Ay OAy3a OAlGe O2dzy OAf (2 with adlaie@@aying oilftankNda & flatiséctioh 2 N&E Q NI
of land in ararea facing the harbour will, at the very least, take a thorough plan with more safeguards than a

CANDU nuclear power plant.

The harbour steering committee plans to ask for citizen input on the current evaluation criteria. If the criteria are
found wantirg, more stringent measures could be written into development bylaws. The risk is that new measures
usually bring greater costs, scaring away developers. For now, though, the smart developers do their homework
and submit meticulous proposals. Bankers arsiliiers want to know a project is safe before giving their blessing.
So do the councillors who make the ultimate political decision on whether a plan goes ahead.

K. J. Gandhi is one of those smart developers. He hears what Forbes and others have to tsine dbwe of
I EAFFIEQE OfAYFGSSE IyR KSQ&a + 06St ASOSN® a2KFi GKS a
a short jog from Bedford Basin.
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Compact, with grey hair and a goatee, Gandhi is an IAddan architect with an M.B.Arom Norway who seems
to have worked everywhere in his 3@ar career. Today, he lives in Halifax, where he is involved hestatk
development. One of his projects is a-sigrey waterfront apartment complex that, if approved, will be built on
the Dartmouth side of Halifax Harbour. The-@partment building will be 15 metres back from the waterline, built
on land that slopes on a steep grade down to the harbour.

Gandhi shuffles some architectural drawings around on his crowded desk until he findghthene and unfolds

Ald ¢KS o0dzAf RAYIAQEA YIAY FE22NE KS LRAyida 2dziz oAttt o6S |
current regulations require for any developments outside the harbour. He stabs a finger at the plan, showing
whereahig-RSyaAide O2yONBGS oFNNRARSNI gAff 0SS odzAfd G2 LINRIG
aread a2S 2dzad G221 6KFG GKS OAle G2fR dza sl a ySOSaa
Ghandi plans to install a triple dratile and a highpowered pump in the basement.
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The chances of water ever flooding the bottdimor of the apartment building are slim, says Gandhi. But he is

taking precautions. Before moving to Halifax, Gandhi spent 16 years working in the North Sea offshore oil industry.

1'S 61L& GKS LINAYOALI f | NOKAGSOG of 25\ ME ERdyzali? 03Alf 80aé  2KFSF A6KKRA
F2NBINR Ay KA& OKFANE daL KFE@S | KSFHtdKeé NBaLISOG F2NJ K|

Article originally appeared in Canadian Geographic in October, 2010. Article is reprinted \

permission of the author, John DeMont, and Canadian Geographic.
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THE FOREETARBON CONNECTION LESSON

Introduction:

Forests and wooded areas cover approximately 78 percent of the more than 5.5 million hectares of land

in Nova Scotia. As these forests provide a range of benefits, including economic, social, environmental,

and spiritual benefitsit is important that theyare sustainably managed. This is particularly important

given that forests are expected to be faced with climate change impacts ranging from changes to forest
composition and habitats, to increased stress from expanding pest invasions, and damages/émam se

weather events and forest fires. Managing forests and treed areas is also important as trees can help

offset carbon emissions due to their ability to act as carbon sisksuchprotecting and expanding

forested areas in Nova Scotia (including ef@dny 3 dzNB Iy F2NBadGao OFy o6S LI NJ
to climate change. Furthermore, deforestatiand forest degradatiois a significant contributor to

greenhouse gas emissions, being responsiblafpgroximately 18 percentf global C@emissions

Objectives:

Students will be encouraged to consider ways that forests in Nova Scotia may be impacted by climate
change, and will identify ways the forests can be usehitigate climate change, as well amate

change adaptations that may involf@ests and/a trees Students will review the carbon cycle and
become familiar with the idea of trees as potential carbon sinks. By completing an activity involving
calculating carbon storage and £f@questration in local trees, students will gain a seofthe roles of
different trees in carbon storage and £$&questration. Finally, students will be introducedReducing
Emissions from Deforestation and Forest DegradatREDB), a United Nations program that Canada
currently supports as a way of doibuting to meetingli K S O 2 dzemids®r@argets Through
independent researchstudentswill produce a short piece of persuasive writing eitheguingfor or
FIFAYyad /FyFRFQAa adzZLJ2 NI 2F w955bd

SpecificCurriculum Outcomes:
Students will be exg2ii SR (2 X

i identify, investigate, and defend a course of action on a Rpdtspective social issue (Science,
1189, 2154, 1185)

9 use library and electronic research tools to collect information on a given topic (Sc24138),

1 select and integrate information from various print and electronic sources or from several parts
of same source (Scien®3-7)

1 develop, present, and defend a position or course of action, based on finding (S@&5&,

Materials:

i Teaching Resourcesl3.
i Calculators
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i Tape measures
9 Access to local trees in or around schoolyard
9 Access to computers

Time Frame:
I 1-2 hours
Activities:

10.Have students brainstorm ways that forests in Nova Scotia may be affected by climate change.
Prompt students as necessary.

11.Explain that forests are especially important to include as part of a unit on climate change as
only can treede affected by climate change in many wahgy can be planted as part of
adaptation measures, and theds of treesalso contributesto climate change.

12.Use Teaching Resourdel to review the carbon cycle and discuss with students the roles that
trees play in storing carbon.

13. Introduce the Calculating Carbon activity, Teaching Resd@ugc&xplain to students that they
will beworking with a partner to complete an activity involving estimating the amount of carbon
stored, and C@sequestered, by two different species of trees in or around their schoolyard.

14.Explain to students that the activity will only provide a rough estinaditine actual values.
Explain that many different formulas and methods of calculating the amounts exist, and so their
results would vary depending on what methods they used. Also, encourage students to locate
two species of trees that are included in Tatt however, if they are unable to find one of
these, encourage them to substitute the values for the trees provided in Table 1 that most
closely resemble the trees they have located.

15. After students have completed the activity, discuss their results @ass, including their
answers to the accompanying questions.

16. Explain to students that given the potential for forests to act as large carbon sinks, deforestation
is a particular concern as deforestation results in @@issiong; the trees go from actig as
carbon sinks to carbon sourcesind a loss of biomass that can store carbon in the future.

17.Ask students to suggest places in the world where they would expect rates of deforestation to

be high. Have students suggest reasons for the high ratesfofabtation in developing
countries.
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18. (Remainder of lesson is optiojidhtroduce the students t&Reducing Emissions from
Deforestation and Forest DegradatiREDB), a United Nations program that is meant to
promote sustainable forest management arahtribute to an overall reduction in atmospheric

CaQ.

19. Explain that while REDD+ sounds good in theory, a number of concerns have also been raised
about it. Explain to students that questions such as the following have been raised:

1 Does a lack of definitioaf what constitutes a forest leave room for healthy, natural
forests to be replaced by plantations and still qualify under REDD+?

1 Will industrialized countries, such as Canada, feel less pressure to reduce their gwn CO
emissons if they participate iREDD+

1 Will the commodification of forests have negative consequences for indigenous peoples
who have historically depended on the forests?

20.Tell students that they will each be responsible for carrying out their own investigation into
potential benefits andproblems with REDBand will be required to write a short piece of
LISNRdzF aA @S gNAGAY3T SAGKSNI F NBHdAyYy3I F2NJ 2N F3FAY

21.Provide students with Teaching Resoudc@which includes list of recommended reading to
get them started.

225Aa0dzaad aidzRSyiaQ FAYRAydIad DAGS adGdzRSyida GAYS
REDDB. Have students suggest other ways that governments might be allistourage
deforestation and reduce greenhouse gas emissions.

Assessment:

Stude/ G4 Q O2y (i NR 0 dziil A 2 y danditieir dmpletioa dfEh@aulaing EathdriesiekcBe/ &

can be used to assess their understanding of the connection between forests, carbon storage, and

Oft AYIF (S OKI pleBeS df pefsiiadiare Htidgic@e used to assess their ability to convincingly

argue why REDD+ shokld K 2 dzf Rly i 5 / Iyl RF Q& adzadlAylrofS LI Iy
change.

Enrichment Opportunities:

Interested students can be encouraged to research other topics of iritarescontroversy, e.gcarbon
capture and storage, use of genetically modified (GMQO) trees to sequester more carbon,
(un)sustainability of deforestation practices in the Amazon, Africa, Fitddings can be presented in
writing, visual formats, digitalrpsentations, etc.

Students can prepare and hold andlass debate as a way of presenting some of their findings relating
G2 /FYyFRFQ&a &dzll2 NI 2F (GKS ' YyAGSR blriA2yaqQ wo955hb
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TEACHING RESOURQE

- Fluxes in GSCiyr
Image retrieved from Wikipedia, 2011,
http://en.wikipedia.org/wiki/File:Carbon cyclecute diagram.sv

Page |35




TEACHING RESOURCE

Name: Date:

Carbon Calculations

Follow the directionsbelow inorder to arrive at various estimates of how much carbon is stdri@
trees both locally and in forests withitNova Scotia.

Part A: Calculatingarbon storage inlocaltrees

1. Locate two trees of different species in or around your schoolyard.
2. Complete the following table, based the two trees you have chosen (show work).

Species Circumference Diamater Biomass(kg) Amount of stored
(in cm, at chest (diameter= carbon (kg)
height) circumference

X pi)
Tree 1:
Tree 2:
Formula for calculating the biomass (in TREE SPECIE a b
kg) of trees and shrubs: Ash 1063 2 4798
Basswood .0617 2.5328
M=aD’ Beech 0842 2.5715
M = biomass Birch .0629 2.6606
D = diameter of tree (in cm, measured at Cedar 1019 23000
chest height) Elm 0629 2.6606
a & b = species coefficients (provided in Hickory 0792 2 6349
Table 1)
Hornbeam .0792 2.6349
Formula for calculating the amount of Maple (Red) .0910 2.5080
carbon (kg) stored in trees: Maple (Sugar 2064 2.5300
Oak (black) .0904 2.5143
Biomass (M) X 0.521 for hardwaod Oak (red) 1130 2.4572
Biomass (M) X 0.498 for softwad Oak (whitg .0579 2.6887
Pine 1617 2.1420
Sumaki .0825 2.4680
Page |36 Table 1.Species coefficients are selected North American

trees (data is from a paper by Tefikaelian and Korzukhin,
1997).* Indicates softwoods




Answer the following questions in the spaces provided.

1. To convert the amount of stored carbon into the amounGs) sequestered by the two trees,
multiply the carbon values by 3.67.

CQ sequestered tree 1:
CQ sequestered tree 2:

2. The averagearbon footprint forCanadias in 2001 waspproximately 19 tonnes of GQJsing this
information, choose one of your tree species and use the value you arrived at for the amount of CO
sequestered to determine howanysimilar trees itvould it take to sequestet9 tonnesCQ emissions

3.1 O0O2NRAY3 (2 NBLERNI FTNRY b2@l {O020AlQa 5SLI NIYSY
biomass per hectare of trees in Central Novati@omas the following: Softwoottees contribute an

average of 39.9 tonnes and hardwood trees contribute an average of 30.5 tonnes. Imagiaenthat

development project is being planned for Central Nova Scotia that will require the remdval of

hectares of forested land. How much £Z8questration potential Wl be lost if this proposed area is

deforested? Does knowing this affect your opinioreforesting areas for new developments? Explain.

4. Can you see any potential problems that might arise if Nova Scotia were totrésteistry practices
in the province in order to ensure that forests can exist as carbon sffikitk about why the forestry
industryexistsand what substituteshere arefor local timer).

5. Identify and explain one ways that forests can be involved in climate change mitigation efforts, and
one possible adaptation to climate change that involves trees and/or forests.
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TEACHING RESOURGE

Reducing Emissions from Deforestation and
Forest Degradation (REDD+)

Name: Date:

Check out some of the following sources to help k&tart your investigation into REDD

1 Reducing Emissions Frddeforestation and Fast Degradation (REBI;/ | y I R Qa ! QG A2y
Climate Change Government of Canada website

1 Understanding REDD+: The Role of Governance, Enforcement and Safeguards in Reducing
Emissions from Deforestation and Forest Degradati@iobd Witness publication, Nov./10

1 Green Banks: Paying Countries to Keep Their Tréeticle in TIME Magazine, Dec. 4/08 by
Brian Walsh

i1 Protecting Jungles: One Way to Combat Global Warmikgicle in TIME Magazine, Nov.30/09
by Andrew Marshall and Ulasen

1 Climate Debate Focuses on Deforestatiofwrticle in Worldwatch Institute, Nov. 16/11 by Ben
Block
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SUSTANNABLE AGRICULTURE LESSON

Introduction:

Climate change has a dual connection to agricultural practices in Nova &goidaitural practices both
contribute to the enhanced greenhouse effect and therefore are involved in the acceleration of climate
change, and climate change results in new opportunities and constraints for agricultural production.
While it has long beerecognized that weather and climate play critical roles in the success of
agricultural systems, the effects that climate change will have on production are poorly understood.
Although most scientists agree that climate change is having, and will contitaség a variety of
effectson agriculture including changing growing seasons, precipitation levels, temperatures, and
timing of frosts, there is less certainty as to the overall net effects. Like many regions of the world, Nova
Scotia is expected to expence a mix of positive and negative effects on its agricultural systems.
Adaptation to climate change is important as a way of both minimizing the potential risks of climate
change and taking advantage of new opportunitiégricultural adaptations to ichate change can take
many forms and may be carried out at different levels (e.g., by produagribusiness, and

governments); however, at many of these adaptations have in comnistheir incorporation of
principles of sustainable agriculture into cent practices.

Objectives:

Students will brainstorm different agricultural practices in Nova Scotia and discuss how these may be
affected (positively and negatively) by climate chargfeidents will discuss how different approaches to
farming, includindarge scale industrial farming, may contribute to and be affected by climate change.
Students will also be introduced to some more sustainable alternatives to conventional farming.

Through a group role play activity, students will have an opportunitysoudis some of the pros and

cons of developing a new industrial scale poultry farm in Nova Scotia. An online low carbon diet exercise
will help students begin to think about how different food choices can have different impacts on the
environment.

SpecificCurriculum Outcomes:

AAAAA

{GdzRSyia oAttt 0SS SELISOGSR i2X

i identify, investigate, and defend a course of action on a rRpdtspective social issu&¢ience,
1189, 2154, 1185)

Materials:

i Teaching Resourcésl and 5.2
9 Access to laptop/computer
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Time Frame:
T 1 hour
Activities:

1. Have students brainstorm as many different types of agriculture that take place in Nova Scotia
Fa GKS& OFry 6So3odsx O2Nys 6SST¥:xr S33asx gKSIHGX G2

2. Encourage students to suggest ways thatsh different types of agricultural practices may
either contribute to climate change (e.g., livestock productionethane gas, high energy
demands of industriascale crop production) or be affected by climate change (e.g., increased
droughts and changda growing seasons for crops, increased temperatures may shorten maple
syrup production, etc.). Help/prompt students as necessary.

3. Discuss with studentsfiierent ways that climateltange may impact crop production as wal
climatechangerelated probems with industriakcale crop productiorHelp students to
becomefamiliar with some more sustainable alternativiesindustriatscale and traditional
farming

4. Have students work in small groups4Bto discuss the development of a new industsehle
poultry farm in Nova Scotia.

5. Assign each student in the group a unique role (Teaching Resay@nd provide each group
with a copy of Teaching Resource #ahhprovides background information on the fictional
poultry production company Bountiful Birds Inc.

6. Explain to groups that they should read the backgrounder together, and then take a few
minutes to independently read over the information sheets proviftadeach role. Encourage
students to use the information on the sheets to help them think about the issues, and to give
them specific points to raise during discussion, but encourage them to go beyond what
information is provided and ask their own questidraise their own issues.

7. Give students time to discuss, in role, the development idea proposed by Bountiful Birds Inc.
Discuss whether this could be a sustainable form of agriculture, and whether it might contribute
to, or be affected by, climate change.

8. Once groups have had time to discuss the issue, bring the class back together and have a
representative from each group report back on their discussion.

9. Explain to students that they will be going to a computer lab to do an online activity that

calculdes the level of carbon emissions associated with their various meals/food cl{pieg&s
the connection to the poultry farng introduce students to the idea that different types of food
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(e.g., chicken) are associated with different environmental impaEts)ourage students to
explore the progranthttp://www.eatlowcarbon.org/CarborCalculator.html.)compare

RAFTFSNByG YSIHtas FyR NBIR GKNRdAAK GKS asdirzy

10.Have studentgomplete a short journal response after finishing the lowboardiet activity.
Encourage students to comment on what they have learned about a connection between
agriculture and climate changklave students think critically about the exercise: eegn they
think of situations in which eating vegetables mightebkigher carbon choice than meatiave
students reflect on the sustainability of current agricultural practices and patterns of food
consumption. Have students suggest ways that agricultural practices and personal food choices
can be more sustainable.

Assessment:

{ GdzRSy (i a Q OtefdieNPaydaditity angl grougidiscussion afterward can be used to assess
their understanding of the complexity that is involved in making decisions that have social,
environmental, and economic dimensions. The joureaponses will provide insight into what students
gained from the low carbon diet activity and whether or not they have a sense of how their personal
actions can be important contributions to the sustainability of environments.
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TEACHING RESOURQE

Poultry giant Bountiful Birds Inc. sets its sight on Nova Scotia

A European poultry company, Bountiful Birds Inc.,
has expressed interest in developing an industrial
scale poultry farm in Nova Scotia. Bountiful Birds
Inc. is lookig to replace several smaller poultry
farms in the province that have been struggling to
remain profitable and compete with larger facilities.
This pattern is relatively common in Nova Scotian
agriculture, as many smaller farms are being
replaced by largeoperations. Bountiful Birds Inc.
plans to purchase the poultry quota that the closure
of these smallescale facilities would free up. The
initial level of production has been set at 800,000
birds a year; however, the owners of Bountiful Birds
Inc. plan b increase production to over 1,000,000 birds in the future.

A variety of issues should be discussed in order to get a sense of whether this project shoul@ go
ahead. For example, climate change impacts and the sustainability ofdeag industrial

farms are worth consideringgriculture and livestock production in particular, accounts for
approximately 1/5 of global greenhouse gas emissions. In addigégearchers project that
agricultual practices wilexperience both benefits and constraints as a resuttliohate

change. Although climate change is likely to create certain challenges for poultry growers, ejy.,
birds can only tolerate narrow temperature ranges and may need better drainage systems tg
deal with floods and heavy rainfall, there may also be bisesfich as reductions in heating

costs and costs savings if more locally grown crops are used (climate change may increase
yields of crops such as maize and sioydlova Scotia

Despite climate change uncertainties, the owners of Bountiful Birds lacanfident that an

operation in Nova Scotia could be successful. The owners have also expressed an interest i
supporting local crop growers in Nova Scotia for at least some of their feed requirements, arj

have also mentioned, although have not commitie® = Ay O2NL1JI2 NI} Ay 3 WYINBSY
and renewable energy sources into their production designs. Weighing the potential pros an

cons of the new Bountiful Birds facility is not an easy task.

Within your group, taking on the assigned roles, disdhg proposal. Listen to different

perspectives and try to reach an understandingvbither the proposal should go forward,
taking into consideratiothe complexity of the issue.
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TEACHING RESOURCE

Smaltscale Poultry Farmer

manure¢ with smaller farms distributed around the province, manure can

more easily be spread on nearby farassfertilizer

Smala OF £ S 2LISNI GA2ya 27F0SySa y@Ry SH LA yadi dANBRFEK 2N
by many to be a more ethical and humane way of raising pogléigo decreases instances of
disease and injury

Raising poultry as part of a diversified farming operation (as opposed to a large facility
specializing onlin poultry) enhances biodiversity and improves environmental quality of the
operation

Industrial scale poultry operations are associated with increased rates of transmission of avjn
influenza (bird fluy;, concern that more deadly forms of the virus camcunder these

conditions and may be transferred to neighbouring poultry operations

Smell, noise, increased trafficconcerns with general aesthetic of largeale poultry operation
(these may be concerns shared with many local residents)

Loss of markesharec difficult to compete with largescale industrial operations that are able tg
produce more birds at lower costs than small scale operations

-
1 Concentration of large poultry farms can result in problems with excess (

Nova Scotia Government

1 Nova Scotia could benefit from new employment opportunitieRicken
production already employees many Nova Scotians directly, e.g., in
processing and hatching positions, and indirectly, e.g., work in feed mills,
BSUSNRAYINARFYyas SGOo 6b2@F {O20Al
years and has been higher than the Canadiaraye)

introduced in 2010

Will provide funding to support agricultural practices that are innovative, environmentally
friendly, and sustainable, and whichwiti LJ YI {S GKS LINRZAYyOSQa
competitive

The Environmental Farm Plan is a voluntary program that is meant to encourage farmers togpe
proactive on environmental issues and incorporate environmental management considerati@hs
into their operationsg farms that complete an Environmental Farm Plan may be eligible for
provincial funding to help cover costs of implementing environmentally friendly managemen
decisions and best practices

Select Nova Scotia is a provincial initiative to encgereonsumers to support local food

production¢ Farmerscan register to have their products promoted by this program

¢KS S5SLINIYSYyd 2F ! ANROdzZE G dzNBEQa al N SlAy { SN
agriculture by providing services to help experienta@thers from outside of Canada relocate t(

Nova Scotia

Hadlde FAWA




Representative fronBountiful Birds Inc.

9 Poultry production results in lessethane gas emissions than other types
of livestock production (e.g., cattle, pigs, etc.)
Overall C@emissions for poultry production are also less than other types
of meat (e.g., while study has revealed thatgound of chicken meat
resultsin the emission 08.2 kilogram®f CQ, 1 pound of porkresultsin 4
kilogramsof CQ emissions
Plan to incorpoate a number of energy saving techniques into the buildinggy., use of
fluorescent instead of incandescent lighting, use radiant heaters instead of gas heaters in tHg
brooding areas, use at least some solar energy to reduce heating costs
Plan to turnthe waste from the chickens into a product that is called bioctias is a charcoal
like substance that is being experimented with ie tbinited States as a fertilizer; biocleso
has the added benefit of keeping €@ the ground, instead of allowirigito be released into the
atmosphere

Biochar can be sold to local farmers as an organic fertilizer that can reduce dependence onfgnore

environmentally damaging synthetic fertilizers

Use broiler chickens that have been selectively bred to increase groteth, iahich cuts down

on energy costs associated with production

Plan to use at least some locally sourced chicken feed (made from locally grown soya and/q
YFEAT SO 6KAOK gAff NBRdzOS LRdzA GNB WF22R YR

Environmental NorGovernmental Organization (NGO)

1 An operation the size of the initial 800,000 birds will likely produce around ﬁk

600 tonnes of waste a year, and this will only increase with the size of th ( A\
production v y
Studies have shown that chickens thavb@een genetically selected to

increase growth rates can suffer from high incidents (over 25%) of poor locomotion when

intensivelyreared (i.e., raised in densely packed, closed captivity environments)

Runoff a waste from industriaicale chicken farms k@een linked to contamination of

waterways and disease outbreaks

Many largescale poultry production facilities have little or no associated cropland, only

buildings and roads this can lead to problems with waste management and pollution

Chicken manurés high in both phosphorous and nitrogen and while these nutrients are

important in fertilizers, the ratio of phosphorous to nitrogen in chicken manure is higher tha

plants requiregexcessive phosphorous can build up in the soil and eventually be reledsed

water

The profitability of industrial scale poultry production relies on the availability of cheap grain

while chicken production diverts these grains from other uses, studies have also indicated tigat

the production of these feed crops are respdne for much of the energy usage (~80 percent)

and greenhouse gas emissions (over 80%) associated with chicken production

w
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CITIESCLIMATE CHANGE®D THE LESSORN
IMPORTANCE OF PUBLIC EDUCATION

Introduction:

Cities are significant contributors to global climate change, and also sources of response,theaking

an important part of the solution to climate change. As areas of dense population and high levels of
industrial activity, cities are responsible for hilgvels of energy consumption and greenhouse gas
emissions. However, it is important to not otlg aware othe ways that cities contribute to climate
change it is also necessary to consider how cities can also be uniquely vulnerable to climate change
impacts. For examplepmplexurban infrastructure can be particularly vulnerable to flooding and
extreme weather events and the urban heat island effect can exacerbate extreme heat and put urban
populations at risk of heatelated ilinesses.

Objectives:

Students will think about ways that urban areas are, and will continue to be, affected by global climate
change. Students will brainstorm ways that cities are responding to climate change. In addition to
learning about adaptations that may be appropriate firban areas, students will begin to think about

the importance of public education as a way of raising awareness about climate change and encouraging
people to take appropriate measures to prepare themselves for a changing climate. Studewtsrkyill
calaboratively toprepare an educational poster or pamphlet designed to teach the public in an urban
area ofAtlantic Canadabout climate change.

SpecificCurriculum Outcomes:

{GdRSyGa sratt 06S SELISOGSR (2X
i predict and analyse the impact of exterriattors on the sustainability of an ecosystem, using a
variety of formats (Science, 242 2143, 3316)
T RAIF3Iy2aS |yR NBLER2NI GKS -tedn® Stras8 and Sovigeran chdldgel L2 v & S
(Science, 213, 2151, 3184)
1 use notemaking, illustrations,and other ways of representing to reconstruct knowledge
(English Language Arts, 8.2)

Materials Required:

1 Teaching Resource 6.1
1 Access to computers
9 Paper and pencil crayons (optiormatan create pamphlets using computers)
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Time Frame:

1

Activities:

1.

1-2 hours

Venn Diagram

Prepare a/enndiagram on the board. Have one circle URBAN RURAE

labelled as urban, the other as rural. With the help
students, fill out the diagram with information that
describes urban and rural environments.

Looking at the/enndiagram as a class, have students suggestesofithe ways that rural areas
may contribute to, and be affected by, climate change (this should be a review of some of the
information covered in previous lessons).

Now, looking at the characteristics that students identified that are unique to ciliese
students suggest some ways that urban areas are likely to contribute to, and be impacted by,
climate change. Prompt studentis necessary.

Have students identify commonalities between the way that urban and rural areas will
experience climate change.

Focusing on the urban circle, look at the impacts that you and the students have come up with,
and have students think of someays of mitigating climate change and adapting to a changing
climate that might be appropriate for urban areas. If students laa®ing trouble, encourage
students to think back to the articldalifax Harbour faces rising watdis some ideas.

Introduce the fact that increasing public education is an important part of how urban areas are
responding to climate changE&xplain thals one of their culminating tasks as part of their short
study on climate change, students will be working with a partner to create an educaposiair

or pamphlet specifically tailored for an urban area in Atlantic Canada.

Go over Teaching Resourcd 6vith the students to help them understand what is expected of
them during this activity.

Allow students to conduct online research and access library materials in order to find
information that can be included in their poster or pamphlet. Remind sttslesf the
importance of reading material critically and relying as much as possible on good quality
sources. Review with students what would be considered a reliable source.

Students may share their posters or pamphlets with the class and discuss cbslldmay
encountered with their research and how they overcame these.
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Assessment:

''aAy3 GKS NHZNAO LINBPOGARSRE aiddzRSyitaQ LRadSNakLI YL
an understanding of how urban areas can be affected by climate change, and also an awareness of ways
that urban areas can mitigate and adapt to climaterga

References:

KamaiChaoui, L& Robert A. (Eds.) (2009Competitivecities andclimate change OECD
Regional Development Working Papers NCRCCPublishing. Retrieved from:
http:/ /www.oecd.org/dataoecd/30/36/44232251.pdf

YSyySRez / & {iSAYO6SNHSNE WosS DlFIaazys .o | FyaSys
V. (2009)Greenhousegasemissions fronglobal cities. Environmental Science & Technology, 43
7297-7302.
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TEACHING RESOURCE

Public Education Poster/Pamphlets

Working with a partner, your job is to create an educational poster or pamphlet that an urban area in
Atlantic Canada could distribute to the public to raise awareness about climate change and provide
information on mitigation and adaptation strategié&hile you should briefly explain what climate
change is and list some general impacts of climate chamgeslyould tailor your work to a specific
urban area (city, town, etc.) by discussing particular ways that climate change might affect the area (e.g.,
isit a coastal arealikely to be experience the urban heat island effeetc.). Your poster or pamphlet
should also include information abowtays that individuals as well as the larger community can both
reduce emissions and adapt to climate chargiedly, youshould also pvide information on where
the public can go to learn more about climate change. Remember that you want the public to actually
read what you have written, so presentation is important. Think of how you can use colours, images,
layout, etc., to make your product visually appealing.

The following rubric will be used to evaluate your finished product. You may want to become familiar
with it in order to ensure that you meet all of the requirements of this assignment.

Level 1 Level 2 Level 3 Level 4
Content 3 or more of the] 2 or more required] The majority of the All required
required sectionq sections are missin required information is
are missing or incomplete. information is included with the
Information is There are included. possibility of
inaccurate and/or] inaccuracies and/o Information is] additional material]
poorly written. multiple writing | mostly accurate anq as well.Information
errors. there are only 22 | is accurate and we
writing errors. written.
Layout Pamphlet/poster i Pamphlet/posteriq Pamphlet/posteri§ Pamphlet/poster is
disorganized. Littld somewhat organized.] well organizedThe
or no evidence of organized. There il Information is easy layout is pleasing tq
headings of evidence of somq to locate. Ordeof look and makes i
sections. structure but it is sections is logical easy to locatg
difficult to follow. information.
Creativity Lack of creativity] Some &ort to make] Pamphlet /posterid Pamphlet/poster is
Little or no effort to pamphlet visually visually appealing  visually appealing
make it visuallyy appealing but lacky (good use of imaged shows carefu
appealing (e.g., us creativity. | colours, formatting,] attention to detail,
of images, graphs etc.). Creative and is highlyf
etc.) design. creative.
Quality of Little or no evidencd Evidence of somq Evidence of quality High quality
Research of research. No us research. 22 | research. 2 or morq research. Use of 3 @
of reliable sources| reliable sources ard reliable sources arg more reliable
used. used. sources.

Good luck, and have fun!
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PHOTOGRAPHY CHALLENGE LESSOIN

Introduction:

Images are powerfull KSNBX A& OSNIFAyfteé &a2YS (NMziK G2 GKS LI LJ

GK2dzal yR ¢g2NRaAPQ ¢ KSNB A a grhaphsirfluec@mem&ynid& thanz a dza3S &

words and can be more effective at helping people visualize events and Riedsgraphsare also
multifunctional,being used for a variety of purposéscludingswaying public opinion, highlighting

issues, document evidence, and entertaini@ven the global importance of climate change, it should
also come as little surprise thphotographic imagery is widely used as a way of helping the public
visualize climate changealities (e.g., impacts, adaptations, causes, etwile climate change pictures

are displayed on billboards, television, and webpages, and in repeangs artcles, and galleries, a

number of contests have also been created in order to further elicit and eventually display photographs
GKFG OF LJWGdzZNB G KS Y yRor estsnple) B&iebaldptatidn Fuvdicriédded O K y IS ®
contest in 2011 inviting subsions of photographs depicting climate change adaptatiand,the

World Bank also sponsored a photography and video competition in 20Els® awareness of climate
change, with a particular focus on impacts on youth in Africa.

Objectives:

Students wilreview what they have learned over the course of the modulegwsiting andcompleting

the climate change concept map. Students will be introduced to ways that photogcaphspread
information, messages, and ideas related to climate change. Studaihtse introduced to the fact that
photography contests are a popular way of raising awareness about issues related to climate change.
Students will be asked to use a photograph to capture their understardihgwthey may be

impacted by climate change.

SpecificCurriculum Outcomes:

{GdzRSyGa oAttt 0SS SELISOGSR G2X

 ljdzSadAz2y FyR FylrfeasS K2g | LI NRAIY aKAFG Ay
1141)

i demonstrate an understanding of how meaning is embedded in works of art (Visual Aét$)PR

91 use writing and other ways of representing tpextend ideas and experiencesteflect on their
feelings, values, and attitudes describe and evaluate their learning processes and strategies
(English Language Arts, 8.1)

i use notemaking, illustraibns, and other ways of representing to reconstruct knowledge
(English Language Arts, 8.2)

Materials Required:

1 Access to computers
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Time Frame:
1 1-2 hours
Activities:

1. Reuvisit the climate change concept map activity used to get students thinking elboate
change at the beginning of the unit. Encourage students to reflect back on what they have
learned and add to the map.

2. Explain to students that as a way of reflecting back on what they have learned divoate
change, they will be visiting some websites to look at photographs of climate change from a
global perspective. Encourage students to think about what they have learned about how
climate change may affect Nova Scotia, andsider how climate chaegmay affect regions
differently while theyare viewing different images.

3. Have students visit the following websites:
1 Climate Changehttp://www.rockefellerfoundation.org/impactsadaptations/
91 Click About It http://clickaboutit.net/click-aboutit-2/
1 Comect 4 Climate http://www.connect4climate.org/

4. Explain to students that as a culminating activity they are to present to the class a photograph
that depicts their understanding of how theyd/or their community or region of Nova Scotia
might be affecte by climate changeYou can decide whether students will be required to take
their own picture (this may be limited by a lack of digital cameras) or whether they will be
permitted to find a photograph online that best meets the criteria.

5. Tell students tht in addition to their photograph, they will also need to prepare a short
(maximum of one paragraph) written statement that explains their photograph. This may be
especially important as students should be encouthtgebe creative and the link betweenetn
photo andclimate change can be subtle, more abstract, etc.

6. Once students have had time to prepare this assignment (use your discggtioan be a
homework activity if students are taking their own pictures, or can be done in a computer lab if
students are finding existing pictures), students should have an opportunity to either present
their pictures to the class, or have their pictures displayed somewhere to be viewed by their
peers.

Assessment:

'aS aiddzRSyiaQ OK2AO0S 2F LK2G23aANF LKA YR GKSANI I OO
they are able to identify climate change impacts that may affect them or gaeirof Nova Scotia.
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