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ABSTRACT

Biodiversity is currently under threat from climate change conditions on planet Earth. In earlier times,
ecosystemand their component specidsave had the flexibility to adapt their ranges to suit a changing
climate. In thepresent, the adaptability of ecosystems is challengedhleyspeed of the change, habitat
loss, andragmentationall caused bywuman activities.

Individual actionganmake a difference. The Biodiversity and Climate Change outdoor education
program highights choices available to individuals, and provides an opportunity for students to take
action.

Program elements include:

w Exploring and sharing how students and others value, use and impact local ecosystems
w Examining connections between biodiversitliimate change, and human health and wedling
w Enjoying a local ecosystem in a lémpact manner

w Taking seasonally appropriate action to mitigate against these impacts

()

Connecting international conventions to individual action, and individual attionternational
impact

Both pre and postprogram educator resource materials have been provided.
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INTRODUCTION
Pre-Program Resources and Information

The BidPicture progranhas been developed for Grade 9 and 10 Academic and Applied Science students
in Ontario (Appendix ACurriculum LinksPreprogram material§Appendix BPreProgram Educator
Resourcesinay be optionally delivered to participants prior to participating in The Big Picture program.

Introductory Discussion: Biodiversity and Me

The interpreter may welcome students by giving them a brief outline of the day ahead. The program
introduction conssts of a short videoThe BioDaVersity Codejth discussion before and after.

For students who have just begumvestigatingbiodiversity ancclimate change, the videanay be
shown earlietin this sessiorso that it can help inform the discussion. Btudents who have already
completed a certain amount of study, the interpreter will be able to conduct a more detailed
introductory discussion followed by the video.

Theinterpreter maystart the program by askingvo questions:Can thestudentscome upwith any
definitions of or synonyms for biodiversity?hat do thestudentsappreciate about biodiversity?

Take note of responsesvhich may be more or less detailed depending upon the grodgxt,present

the BioDaVersity Code video. After the video, dskgroup for more ideas on the nature of biodiversity

and how it might be appreciated. The interpreter may compare responses to theigee thoughts,

and assess which new ideas have taken hold. The interpreter can then encourage students to recall any
agects that might have been missed, providing additional explanation if and as ndedednmary,

the interpreter provides a formal definition of biodiversitygcaps thevarious things we do appreciate

about biodiversityandother benefits that we may nothink of quite as readily

The following text is adaptefdlom ABiodiversity Outcomes Framewoltr CanadgEnvironment
Canada, 2006)

Definition: Biological diversity, doiodiversity, is the variability among living organisms from all sources
including, for example, terrestrial, marine and other aquatimsyste mand the ecological complexes of
which they are part; this includes diversity within spedigsnetic diversity, between speciefspecies
diversity) and of ecosystem@cosystem diversijy

Appreciation:. A 2 RAGSNERAGE Aa Iy A YLR NI Wheiher @2thinkiaffis y i 2 T
GSN)¥a 27T Wo A werkaiiz® it AisbedieQ, foRedtdy, Adriculture and tourisnoyide us with

things we need, likfood, shelter andivelihoods We appreciatescenidandscapesand outdoor

recreation.

Additional benefitsof healthy, biodiverse ecosystems:

Clean air, clean water and fertile soll

Oxygen production and carbon dioxidapture

Climate regulation and control of floods and other natural hazards
Protection from pest and disease outbreaks

Prescription drugs and traditional medicines

Food security

Ecological and economiesiliene

=A =8 =8 =8 -8 - =9

When these beneficiacosystem servicaisappearthe connectiondbetween biodiversity and human
health and wellbeingbecome obvious
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The BioDaVersity Code Video Youtube Video Link

Description

The BioDaVersity Codey Free Range Studign.d.) is a
pastichéparody of the Da VincCode movie highlighting
the humanneed to maintairthe web of life(5.5 min)
The link provided aboveght L2 A y G a4 (2 G K
YouTube page. Other options for accessing this video ¢
also availabl¢Appendix Clntroduction: Biodiversity and
Me Resources).

Please note that ThBioDaVersity Code video is
intended for educational purposes only anthy not be
shown for profit. If the film is being shown on a paid
field trip as part of this program, please acknowledge
Free Range Studios for having generously allowed such an exceptionirtggheral rule.

Figurel- BioDaVersity Code screenshot

Transition

The interpreter may concludehe introductory sessioby reinforcingwhat the day is going to bebout:
biodiversityandclimate changeimpacts,mitigation, adaptationandstewardship Theintent is not to

debate biodiversityloss,whether climate change is happeningr whetherthese areanthropogenic
(humancaused) changesr not. Yes, climate change does occur in long term cycles. The difference this
time is that we are collectively generating more greenhouse gas emissions, but have also removed much
of the native biodiversity thatould have helped protect us from climate change impattse day will

be about reducing human impacts to biodiversaydmitigating biodiversity loss to help protect against

and adapt toclimate change

For additional climate change factefer to AppendixC. Introduction: Biodiversity and MBesources

The interpreter may concludhe transitionby inviting studentoutsideto exploresomelinks between
climate change, biodiversity, and human health and selhgin an exercise called Tipping Point

Introductory Learning Activity: Tipping Point
Overview

Tipping Point iPased on a tearbuilding activity, modified t@onvey the interconnectedness of
biodiversity, climate change, adimanimpacts, mitigation, and @daptation.

Description

Participants represent components of an ecosystem and will be challenged to keep that system in equilibrium,
0 KNRdzAK2dzi + ASNASE 2F LIR2aAlAimBienteyR ySIIFGABS Ay Ft dzSy Of

Key Message

Mitigation and adaptation divities are critically important to genetic, spies and ecosystem biodiversityf
which human beings are part, and on which we depend for health anebsilh.

Setting

Averylarge outdoor level surface, or indoor space such as a gymnasium
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Materials

Poles for each patrticipant, such asteaight, timmedbranchor similar, reachingproximatelywaist to chest
height when balanced vertically on the ground.

Preparation
None

Run time

15 minutes
Introduction

Participantsstand in a circlefairly close égether but not crowded to the point of touching. Eqoérson
balancesa straight pole lfranchor similar)vertically on thegroundin front of him orherselt
Participants represent components of an ecosystem angichallenged to keep that system lpalance
during a series of position shiftd componentsare dropped, biodiversity has been lostaluable
ecosystem serviceare lost, with impacts tohuman health and welbeing.

Practise Round

The interpretercounts down3-2-1- and thencallsout a directionshift, left or right. Each person must
leave theirbranchbalanced and run to the next point on the circle, in the correct direction, to catch the
next branchbefore it falls. Thisound may require several practise shifts ensure a stale, functioning
ecaosystemwhere no branches fall to the ground when a shift occurs

First Round (impacts, mitigation and adaptation)

The interpreter leads round intwo or morestepst f G S Ny I (i ’stdt@merkswivhLI O i Q
WYAGATLF G A 2 sfateménts(BiipéndixADT igpihg Point Resourcesand calling position shifts in
between.With each impact statement, either a gap in the circle is created, or everyone takes a step
back making the whole circle larger and increasing tistéadce between each ecosystem component.
With mitigation/adaptation statements, gaps are filled and/or students step in making the circle smaller
once more.

Second Round (impacts only)

The interpreter now asks the group to consider what would happen ipfEwere not taking action to

fight biodiversity loss and climate change. Interpreter letvals or more Wnpact onlyCshiftsuntil the

RA&UI YOS 0SGsSSYy oNIYyOKSa Aa (22 Theledhbystemeached y il Ay
its Tipping Pointandwe see that human action is critical f@hting climate change and biodiversity

loss.

Third Round ( optional. impacts, mitigation and adaptation)

The interpreter leads a round consistingradt positive actions which brings all participants back itite t
circle, moving closer and closer together until the ecosystem is restored to balaseegained its
resilience, so thaho sticks aradropped This final round may be omitted if time is running short.

Transition

Mitigation and adaptation activitiesra critically important to genetic, species and ecosystem
biodiversity, of which human beings are part, and on which we depend for health antbeved.

Now that participants are warmed up a bilhe interpreter can invite them to participate in the next
activity: The Big Picture.
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LEARNINGACTIVITY: BIG PICTURE
Overview

Description

Big Picture isaW 9 y @A NB/l¢ doiayo@tiveexercise Thisactivityis intended to exemplify an

engaging yet lowmpact recreational/educational use of a natural area. In Big Picture, small teams race

to completea set ofchallenges in the pursuit of a common goaleTimalgoal is the completion of a

collage of imageBnking climate change and biodiversity concegtsKk S O2f f  3S Aa o6l aSR 2
interpretations of the various challenges.

The following outline is developed for four teams, aodr challenge themesgincluding one twepart
challenge)resulting in adx5image This format can be expanded or contracted per individual program

f SFRSNEQ ySSRao

Setting

A welldefined outdoor course loopwvhere colourcoded stations are placed frequently enough to act as

trail blazesFor locations that do not have a lotqail available, the activity may be set up in an open

FNBF a2 GKFEd GKS AYOGSNIINBGSNI NBYIFAya Fad I OSyidNT ¢
distances, like spokes on a whelebr longer trails, a trail map and/or additional trail markers rbay

required.

Key Message
Climate change habe potential for a varietyf impacts. Mitigation and adaptation activitiese a
collective responsibility

Materials

20weatherLINE 2 T W Ookithifies 6 aach®ffour different colourd
4 Tree ID Key4 per group(Appendix EBig PictureResources)

4 Trail maps 1 per groupand/or any additional trail markers needed
1 $heet Bristol boardstandard size

40 Mailing labels printed withwo copies of each challenge

Ruler, sciss, pencils, pencil crayonand pencil sharpeners

Optional:

I O2YLX SGSR a. A3 tAOGdNNBE al YLX S
Team ID markers, such as armbands, bandannas, etc.

A whistle

Preparation

w Plan race course and station placemeftl.5kmcourse will take a groupughly30 to 45 minutes.
w Determire challenge questions for local sii&ppendixE Big PictureResourcep

w Prepare and load challenge stations

w If there are forks in the trail between stations, either provide a route map to particgamd/or set
up trail marker to ensure the correct route is taken.

t NBLI NB ydzYo SNBE RXZshéetso St £t SR W. A3 tAO0Gdz2NBQ
Position thestation boxes around the courg80 minsetupfor 1.5km loop)

Prepare an art space with pencil crayons, Bristol bosecihsors, tape and sharpeners.

e eeg
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Run Time

60 minutes @5 minutes if art component must be sent back to school)

Introduction

In Big Picture, grticipantswork in four teamgo examinebiodiversity and climate changin the context
of an Envirothorstylerace.To begin theriterpreter divides the group into four colour coded teams.

First round : The Race

Ground Rules

T ¢Sktya INB a1SR (2 RSTAYS WalLRNIavYlytA1lS o6SKI QA2
G§SFHYyaQ OKIffSyasS adriaazyao

1 When the progam interpreter starts the race, each team circles the course, stopping only at
stations that match their team colour.

T ¢SFYa YR AYGSNIINBSGSNI NRdzyR (KS GSdzNeESHNO2 T KEK 3w
must be aware that as a whole the groupst stay together, and stragglers need to keep up!!

 Teamswilreadandd2 YLX SGS OKIffSy3aSa 2yS o6& 2ySs NBUGdAINYAY
stagebefore moving on to the next one.

1 Teams must not accumulate all the challenges and then come tonthepreter with everything at
once!

1 The last place teammust keep moving with the interpreter and try tomplete eaclthallenge
before the next station is reached.

f / KFftftSyasSa NS GKS alyS F2NJ SFOK GSFY> asdzi GSI Ya
come up with their own ideas for solutions.

9 The winning group is the first to have all its challenges complete and all its members across the
finish line.Emphasize thathe exercise isot over until all groups have completed all challenges.

9 This gameslow impact that is, teamsamuststay on the trail, and will be sjdxt to penalty if they
R2y Qdide OF yQU LINRPGSOG O0A2RAGSNBAGE o0& OGN YL Ay | f§

Once the ground rules are set, the interpreter can indicate the direction of the first challemhtha

rest of the coursdif not obvioug and start the raceA whistle can be handy for calling back any errant
racers.At the end of the activity, egknowledge thevinning teamandleadstudents inside focooldown
andthe final round of Big Picture

Second round: The Big Picture

w CKAA LINI 2F GKS FOGA@AGE oAff KIGS Y2NB 2N fSaa
and the size of the course. If time is short, an introduction will suffice.

f ¢KS W. A3 tAOGd2NBQ bpdrd dNddedl into & gritl with & révbfér eshfteam &idd & (i 2 €
column for each challenge. Mailing labels with each challenge for each team are affixed to the back
of the sheet.

1 ¢KS Oflaa Aa AYy@GAGSR G2 O2fftl 0602 NIHa8inglaa | GSHY 2y
demonstration sheet on hand to provide some ideas may be useful.

f  Thegroupscan cut the sheet into sectiorie work onrepresentngtheirrespectivel SI YQa FTAY RA y:
from the race, to be reattached as a mural and taken back to school.

Transition

Whenstudents have completethe Introduction, Tipping Point, and Big Pictutbe interpreter may
state the conclusion thatuman action is required to mitigate biodiversity loss aua pt toclimate
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change impacts. The students are invited to rest for huaad to regroup in 30 minutes for their
opportunity to take that actionduringthe Stewardship Session.

STEWARDSHIP SESSIGN

The stewardship activitiedetailedin this sectiorare seleced forimplemenfation at Mountsberg and
Crawford Lake Conservatidireas. Other outdoor education centres may wish to consult \eitialsite
managers to determine sermnegular stewardship activities that almth seasonally appropriate and
feasiblefor their respective locationsSecondary teachers who choose to implem#ne Big Picture
program may opt to partner with site managers for a local natural and/or protected #avitiesthat
may be considerethcludeplanting (condgler native species that attract pollinators, or provigdéenter
food for wildlife), winterfeeding, bat box building, microhabitat creation, and moféeHinterland

2 K2 Qa webKi provides a wide variety of stewardshigtivity options

Nesting Boxes
Overview
Description

Nest box construction is an excellent activity falt orwintertime stewardship. This activity can also be
implementedat need,in the event of severely inclemespringweather. The following example focuses
on Tree Swallows and Easteru@birds but nesting boxes may be designed for a wide variety of cavity
nesting birds AppendixF Stewardship/Nesting Bdresourcep

Setting
An indoor or outdoospace set up for students to work in groups to assemble kitsrieding boxes.
Key Message

Humans have a responsibility to provide alternate habitat when human activities modify or degrade a
species’ preferred habitat.

Materials

Nest box kits for four or more groupggpe ndixF: StewardshipNesting Box Resources
Completed nest box kit to serve as an example

Robertson/square hea#i2 screwdriver, one screwdriver per group

/I 21 0§SR H &scred(16 per nkss boR

Safety glasses, one pair per group

Optional:

Laminated species documentacluding images and climate change impacts, for optional reading
(Appendix FStewardshipNesting Box Resources

Preparation

Set up working areas for four groug@repare but do not set oyirefabricated nesting box Kits,
screwdrivers, screws, and safety glaseseach station

Run Time

90 minutes
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Build a Nesting Box

To introduce the nesting box session, the interpreter may give a brief descriptioovotlimate change
and biodiversity loss has been affecting bird speé¢reCanad#Appendix FStewardshipNesting Box
Resource} The following informationexcerptedadapted from Hinterland Who's Who (n.d. a) and
Nielsen (n.d.jnay be useful:

In Canada, about 50 species of birds, ranging infgzre wrens to ducks, nest in cavities. Normally,
woodpeckers and chickadees excavate these cavities in decayed trees or stumps. These birds make new
holes each year, leaving the old ones for other cauigting birds. Often, these cavities dimiting

factorsin determining thecarryingcapacityof a habitat for each cavitgesting species. Natural nest

sites disappear as weakened or dying trees are removed from our forests for economic and safety
reasons, further decreasing the carrying capacity. Assalt, there is intense competition for nest holes,

with declines occurring in local populations of cavisting species in recent yeak¥hen a species is
confronted with environmental change, it has three options: adapt, move or dipr@yding nest

boxes in appropriate areas, we chalp species to adapfndhelp reverse population decline

Next the interpreter may introduce the project, including showing the students the sample completed
nest box and describing the various features including ventilation, drainage, and reasons for the hinged
door(access for cleaningnd lack of perclidetenringnest predators)Notethat rough cut lumber, as
opposed to finished boards, allow nestlings to grip the wood when they get old enough to climb up to
the entrance holeThe type of box chosen, and the desirable and-native species that may compete
forit, can be detailed here.

Orce the explanation and any questions are completed, set out the Kkits, tools, and safety glasses for
each groupCirculate to answer questions and assist as needed. Invite students to take one nesting box
back to schoolLet them know that the remaining nesg boxes will be used in the local program. If

there is time, show them the locati@where studentnesting boxehave beemmounted, and where the
current classes will be installed

Case example: Mountsberg Conservation Area

¢KS F2ff26Ay3 GSEG Aa | REQéats ShelterNae SongbirdsiirG N
n.d. a).

At Mountsberg Conservation Area, the nesting box program provides habitat ferSwallows
and Eastern Bluebird3 he Eastern bluebird was once in trouble in Ontario. This bird is at the
northern tip of its natural range in Ontario. Habitat loss and competition from invasive specie
like starlings and sparrows were causing the smath@o population to decline. Nesting box
programs allowed the Eastern Bluebird to recover. These programs must be maintained, so
the species continue to thrive.

Due to warmer winters in Ontario, Eastern Bluebirds are arriving in Ontario earliee season.
Ontario residents may also need to consider conserving important forest habitat further nortt
y2i 2yfe FT2NJ GKS o0f dZS6OANRAQ al 1Sz odzi F2N
forest ecosystems providelike carbon storage.
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Invasive Species Removal
Overview
Description

Invasive species removal can be suitable for either spring or fall stewardship sessions, however, the
selection of speciesan bestrongly dependent on season. This program example guides students
through learning about the invasive alien species Garlistiial, and participating in a removal project,
according to strict protocol. Under that protocol, Garlic Mustard removal must be done in springtime.
Other invasive alien species are less sensitive to seasonality and may be selected for fall stewardship
sesions.Confirm with site managers that a commitment can be made to springtime garlic mustard
removal for 57 yearsas long as it takete ensure that the seed bank has been exhausted.

Setting

An outdoor space where selected invasive alien species mapdered.

Key Message

Human action and awareness is required to prevent the spread of invasive alien species.
Materials

Invasive species identification sheefind lok-alike guids for each groughlackplastic garbags bags
work gloves

Preparation

Selectpriority locations for removalHave information sheetseady for each groupAppendixG:
Stewardship/Invasive Alien SpeckResources

Run Time
90 minutes
Participate in Invasive Species Removal

The interpreter may providtroductory information to start the session, as follovihe following text
has beerexcepted from Garlic Mustard RemovéBEAN, 200%).

Garlic Mustard is a kitchen herb from Europe thatadesforest understoresin Ontario. It can
outcompete and ovdrake herbs, flowers and tree seedlings, eventually creapighes of pureGarlic
Mustard, and threatening the productivity and lotgrm survival of the trees themselves.

While it is important to control the spread of this highly invasive species, iise®be done according
to a strict protocol. Homeowners may pull Garlic Mustard in their own backyard without necessarily
causing negative impacts. In natural areas however, there are a number of reasons why a stricter
protocol is needed:

w Certainnative species look like Garlic Mustard, particularly in the spring, and in early stages of
growth. It is too easy to pull or cut the wrong plant.

w New plants can grow from disturbed soil. Without a commitment to return and remove new plants
each year, growth oGarlic Mustard can actually be encouraged.

w Seeds are very tiny, and easily transported on clothing, in mud clinging to boots, or on pet fur.
Without careful cleanup, the range of Garlic Mustard can actually be increased.
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w If there are any endangered sgies in the area you may be required under law to obtain a permit.
Please consult with the propgmrovincial and federal authorities on the Species at Risk permitting
requirements

The interpretermay guide students through identification of garlic musteand known loolalikes,
introduce beforeand-after stoe checks, and removal/disposal proto¢AppendixG
Stewardship/Invasive Species RemdRasources

I LINB@A2dza &SI NR& & i &drto deséridin@dlR RE A O | ifdzsivépothdiadza S T dzf
Have students estimate 10 seeds per pod and count pods by tens, to estimate seeds produced on a
single plant.

PlantWatch
Description

PlantWatch is part of Canada's NatureWatch series of volunteer monitoring progranuseWatch
programs are designed to help identify ecological changes that may be affecting our enviroiiment.
following module has been developed as an option for springtime stewardship activities.

Setting
An outdoor space where selected PlantWatch specay be observed.
Key Message

Individuals observing local ecosystems can help us understand climate change effects at a provincial and
national level.

Materials
Laminated PlantWatcRield ID Sheetsand Field Observation Shegfisset for each group
Prep

Stake out locations for observatipalong a 1.5km routeHavelLocator andD keys ready for grosgo
use.

Run Time
90 minutes(required time is highly flexible depending site and route selection)
Participate in PlantWatch

To begin the PlantWatcBtewardship Session, the interpreter may choose to provide a brief overview of
the Nature Canada/Environment Canada PlantWatch initiative.

The following information has been excerpted from the PlantWatch web(Bitgironment Canadan.d.

a). PlantWatchsg part of Canada's NatureWatch series of volunteer monitoring programs. NatureWatch
programs are designed to help identify ecological changes that may be affecting our environment.
PlantWatch "citizen scientists" record flowering times for selected plaati®s. These species bloom

every spring, largely in response to rising temperatuRegticipantdearn about local botanical

diversity, while helping researchers discover how common plants are responding to climate change, and
track the effects of globakarming and climate change in Cana@serverghen report the flowering

dates online. Data submitted electronically instantly updates the online map to show new input.
Scientists have learned that some of these species are flowering almost a montr gzl they were

a century ago

Page9of 44



The Big Picture on Biodiversity and Climate Change

After introducing PlantWatcfthe interpreter will lead students tone or moresites predetermined by
the interpreter in consultation with site managernsleally, several species with earlier and later bloom
rates willallow the PlantWatch component to be available over as many weeks as po&stiieipants
maybe provided with laminatetbcatorkeys. When students reach a given site, if the species is not
immediately recognizable, they may use the keys to determin&whpecies thepelieve theyhave
found. If no flowers are present, the interpreter may provide known floral information foptaet to

get students started on identificatiolfo ensure student understanding of the key, have students
provide not only tie name of the plant, but its number codappendixH: Stewardship/PlantWatch
Resourcep

The interpreter mayhen distribute field datasheets(Appendix H Stewardship/PlantWatcResources

and have graps complete theiobservations The interpreter maghoose to record his or her own field
data and maintain online PlantWatch records for the site. Students and teachers may be encouraged to
create a PlantWatch user account for their class, amdmitschoolyardfindingsto the PlantWatch

online data management systeat appropriate points in the seasomdditional guidance may be

providedto educatorsas a post program resourd@ppendixK: Post Program Resources)

Transition

Thank students for participating in the Stewardship Session and taking action to combat biodiversity loss
and mitigate climate change impacts.

CLOSING

The interpreter may thank the studenfsr comingto the areaand participatngin the Big Picture
Biodiersity and Climate Change Progrdnterpreters may presera Certificate of Participation in
recognitionof the 3 N2 d#eWaedship effortgAppendix ClosingResourcep

The interpreter may wish to ask the group whether thiegl differently about taking individual action

now that they have been through the program. The interpreter may inquire whether any of the students
is now making plans to reduce their personal greenhouse gas emissions, or whether they might become
involved in biodiversity restoration activities in their own communities.

Interpreter may advise group that they can also celebrate biodiversity through International Biodiversity
Day, May 2% of each year. The theme for 2010 is Biodiversity and Developmedt;r&n2011 theme

will be Biodiversity and Forests.studentswish to participate in a local event, they can find them

posted close to the date on the BEAN websiteyw.biodiversityeducation.car he interpeter may

invite students to ontinue to participate in 2010 celebrations of the International Year of Biological
Diversty.

The interpreter may thank the students once mdoe their participationin the Big Picture on

Biodiversity and Climate Change pramy.

2 KAES dGdzRSyda | NB LINBLI NAyYy3 (2 RSLI NdtiEalistafS Ay dSNL
resource linkgor student participation and networking opportuniti€gdppendixK: Post Program

Resource} Feedbackorms and any other handouts may also be presented toddR dzLJQa G Sl OKS NJ
this time.

PagelOof 44


http://www.biodiversityeducation.ca/

The Big Picture on Biodiversity and Climate Change

REFERENCES

Audubon Society (2009Birds and Climate Change: Ecological Disruption in MoRetrieved from
http://www.audubon.org/news/pressroom/bacc/pdfs/Birds%20and%20Climate%20Report.pdf

BEAN. (200). Garlic Mustard RemovaRetrieved from
http://www.biodiversityeducation.ca/index.php/garlic_mustard

BEAN. (2009bBiodiversity ConceptfRetrieved from
http://www.biodiversityeducation.ca/bean/files/Biodiversity Concepts.pdf

BEAN. (2009c¥arlic Mustard Fact SheeRetrieved from
http://www.biodiversityeducation.ca/ban/files/GarlicMustardFactSheet. pdf

CIER. (2007Elimate Change and First Nations South of 60: Impacts, Adaptation, and Priorities.
Summary ReporRetrieved fromhttp://www.cier.ca/WorkArea/showcontent.aspx?id=1114

Cornell University(n.d.) All About BirdsRetrieved fromwww.allaboutbirds.com

Environment Canada. (200@&Biodiversity Outcomes Framework for Candgatrieved from
http://www.cbin.ec.gc.ca/cadrdramework/default.cfm?lang=eng

Environment Canada (n.d. a) PlantWatch. Retrieved from
http://www.naturewatch.ca/english/plantwatch/

Environment Canada (n.8). PlantWatch Plant GuiddRetrieved from
http://www.naturewatch.ca/english/plantwatch/learn plantssp?Province=on

Environment Canada (n.d). PlantWatch Field Observation SheRetrieved from
http://www.naturewatch.ca/english/plantwatch/printable observation for. pdf

Free Range Studiof.d.).The BioDaVersity CodRetrieved fromhttp://www.freerangestudios.com/hi
resolutionvideo-downloads. html

Google SketchUp. (n.dWelcome toGoogle SketchURretrieved fromhttp://sketchup.google.com

I Ay i SNI I yR nd KXRdte Shéitér fbr SongbirdRetrieved from
http://www.ffdp.ca/lhww 2.asp?id=177&cid=43

I Ay SNI I yR 2 K2Zrébke 1cAnfoendtiorooyi MeltibgRetrieved from
http://www.hww.ca/po pups/english/nestbox/tablel.html

I AYGSNI I yR 2 §Zak 2anforndtiondoyl WeRtigRetrieved from
http://www.hww.ca/popups/english/nestbox/table2a.html

I Ay SNI I yR 2 K2XOmtruét &8 Khaintaiyi Meltihg Boxebtrieved from
http://www.hww.ca/hww2.asp?id=196

HWW. (n.de) StewardshipRetrieved from
http://www.hww.ca/glossary showword.asp?id=474&h=152

IPCC(2007) Assessment Report 4, Synthesis Report, Annex |l, Glossary. Retrieved from
http://www.ipcc.ch/pdf/assessmenteport/ard/syr/ar4d syr appendix.pdf

Miller, G.T.2004). Sustaning the Earth6" ed.). Toronto. Brooks Cole. p.28

National Energy Boar@2010). Glossary of Term®etrieved fromhttp://www.one.qgc.ca/clf
nsi/rpblctn/ctsndrgltn/rrggnmgpnb/ictrcty/Ictretyfingmnrkeng.htmi#glssr

Pagellof 44


http://www.audubon.org/news/pressroom/bacc/pdfs/Birds%20and%20Climate%20Report.pdf
http://www.biodiversityeducation.ca/index.php/garlic_mustard
http://www.biodiversityeducation.ca/bean/files/Biodiversity_Concepts.pdf
http://www.biodiversityeducation.ca/bean/files/GarlicMustardFactSheet.pdf
http://www.cier.ca/WorkArea/showcontent.aspx?id=1114
http://www.allaboutbirds.com/
http://www.cbin.ec.gc.ca/cadre-framework/default.cfm?lang=eng
http://www.naturewatch.ca/english/plantwatch/
http://www.naturewatch.ca/english/plantwatch/learn_plants.asp?Province=on
http://www.naturewatch.ca/english/plantwatch/printable_observation_form.pdf
http://www.freerangestudios.com/hi-resolution-video-downloads.html
http://www.freerangestudios.com/hi-resolution-video-downloads.html
http://sketchup.google.com/
http://www.ffdp.ca/hww2.asp?id=177&cid=43
http://www.hww.ca/popups/english/nestbox/table1.html
http://www.hww.ca/popups/english/nestbox/table2a.html
http://www.hww.ca/hww2.asp?id=196
http://www.hww.ca/glossary_showword.asp?id=474&h=152
http://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr_appendix.pdf
http://www.one.gc.ca/clf-nsi/rpblctn/ctsndrgltn/rrggnmgpnb/lctrcty/lctrctyflngmnl-eng.html#glssr
http://www.one.gc.ca/clf-nsi/rpblctn/ctsndrgltn/rrggnmgpnb/lctrcty/lctrctyflngmnl-eng.html#glssr

The Big Picture on Biodiversity and Climate Change

Nature Canada (n.@). Climate change and polar beaRetrieved from
http://www.naturecanada.ca/climate_change polar.asp

Nature Canada. (n.d. Birds and Climate changRetrieved from
http://www.naturecanada.ca/climate _change birds.asp

Nielsen, Gary (n.d¢limate Change in @ario: Communicating the Right Messages and Doing the Right
Things Retrieved from
http://www.creditvalleycons.com/bulletin/presentations/Climate%20change% 20workshop%20De
€%2011%202008/Climate%20change%20in%200ntario%20
%20communicating%20the%20right% 20 mers020and% 20doing%20the% 20right%20things%2
0-%20Gary%20Nielsen.pdf34

Newcomb, Lawrencg1977.b S ¢ O 2 Wikd@biver Guidg1®' ed.). Bostorg Toronto. Little, Brown &
Company.

Ontario s Expert Panel on Climate Change. (20@@gpting to Climate Chande Ontaria Retrieved
from http://www.ene.gov.on.ca/publications/7300e.pdf

Ontario Ministry of Natural Resourcg2005).Ontario Biodiversity StrategyRetrieved from
http://www.mnr.gov.on.ca/MNR_EQ00066.pdf

Pagel2of 44


http://www.naturecanada.ca/climate_change_polar.asp
http://www.naturecanada.ca/climate_change_birds.asp
http://www.creditvalleycons.com/bulletin/presentations/Climate%20change%20workshop%20Dec%2011%202008/Climate%20change%20in%20Ontario%20-%20communicating%20the%20right%20messages%20and%20doing%20the%20right%20things%20-%20Gary%20Nielsen.pdf
http://www.creditvalleycons.com/bulletin/presentations/Climate%20change%20workshop%20Dec%2011%202008/Climate%20change%20in%20Ontario%20-%20communicating%20the%20right%20messages%20and%20doing%20the%20right%20things%20-%20Gary%20Nielsen.pdf
http://www.creditvalleycons.com/bulletin/presentations/Climate%20change%20workshop%20Dec%2011%202008/Climate%20change%20in%20Ontario%20-%20communicating%20the%20right%20messages%20and%20doing%20the%20right%20things%20-%20Gary%20Nielsen.pdf
http://www.creditvalleycons.com/bulletin/presentations/Climate%20change%20workshop%20Dec%2011%202008/Climate%20change%20in%20Ontario%20-%20communicating%20the%20right%20messages%20and%20doing%20the%20right%20things%20-%20Gary%20Nielsen.pdf
http://www.ene.gov.on.ca/publications/7300e.pdf
http://www.mnr.gov.on.ca/MNR_E000066.pdf

The Big Picture on Biodiversity and Climate Change

APPENDICES

Appendix A: Grade 9 and 10 Curriculum Links
Science, Grade 10z Academic (SNC2D)

D. Earth and Space Science: Climate Change

D1.

D2.
D3.

analyse some of the effects of climate chamgeund the world, and assess the effectiveness of
initiatives that attempt to address the issue of climate change;

AY@SaGAalrGS @I NA2dza Yyl GdzNI f FyR KdzYly FIF Od2NA
demonstrate an understanding of natal and human factors, including the greenhouse effect,

GKIFG AyFEdsSyOS 91 NIKQa OfAYIFIGS YR O2ydNAOdziS
Technology, Society, and the Environment

Science, Grade 10z Applied (SNC2P)
D. Earth and Space Science: Clarahange

D1.

D2.

D3.

analyse effects of human activity on climate change, and effects of climate change on living things
and natural systems;

investigate various natural and human factors that have an impact on climate change and global
warming;

demonstrae an understanding of various natural and human factors that contribute to climate
change and global warming.

Science, Grade 9z Academic (SNC1D)

B. Biology: Sustainable Ecosystems

B1.

B2.

B3.

Assess the impact of human activities on the sustainability of teiedstnd/or aquatic
ecosystems, and evaluate the effectiveness of courses of action intended to remedy or mitigate
negative impacts;

Investigate factors related to human activity that affect terrestrial and agquatic ecosystems, and
explain how they affecthe sustainability of these ecosystems;

Demonstrate an understanding of the dynamic nature of ecosystems, particularly in terms of
ecological balance and the impact of human activity on the sustainability of terrestrial and aquatic
ecosystems.

Science, Grade 9z Applied (SNC1P)

B. Biology: Sustainable Ecosystems

B1.

B2.

B3.

Analyse the impact of human activity on terrestrial or aquatic ecosystems, and assess the
effectiveness of selected initiatives related to environmental sustainability;

Investigatesome factors related to human activity that affect terrestrial or aquatic ecosystems,
and describe the consequences that these factors have for the sustainability of these ecosystems;

Demonstrate an understanding of characteristics of terrestrial asabgic ecosystems, the
interde pendence within and between ecosystems, and the impact humans have on the
sustainability of these ecosystems.
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Appendix B: Pre-Program Educator Resources
Video Links *

Biodiversity and Climate Change English Francais

The links between biodiversity and climate change run both ways: biodiversity is threatened by-human
inducedclimate change but, biodiversity resources can reduce the impacts of clirhatege on people
and production11 min).

Our World, Ontario English

¢CKA& Aa By phiiekkrowiKts sustain life. An amazingly beautiful wobd this is Ontario.
Our special place in this beautifulworld. LJ  OS a2 RAOGSNESS Quivwpdd, NBI ffe& |
Ontario. A world of wonder& min)

PDF Document Links **

Convention on Biological Diversity Presentation Climate Change and Biodiversity

Convention on Biological Diversity Technical Series
CBD Technical Series List

CBD Technical Series ¢ Forest Resilience, Biodiversity, and Climate Charg8ynthesis of the
Biodiversity/Resilience/Stability RelationshipForest Ecosystems

CBD Technical Series ¢ Review of the Literature on the Links between Biodiversity and Climate
Change Impacts, Adaptation and Mitigation

CBD Technical Series 4 Biodiversity and Climate Change Mitigation and Adaptation

CBD Technical Series 2z Emerging Issues for Biodiversity Conservatiom @hanging Climate

CBD Technical Series z Guidance for Promoting Synergy Among Activities Addressing Biological
Diversity, Desettification, Land Degradation and Climate Change

CBD Techni¢&eries 10 Interlinkages between biological diversity and climate change

Climate Change Adaptation in Ontario English Francais
Birds and Climate Change: Ecological Disruption in Motion English
Web Links

Invasive Plarg Are Beneficiaries of Climate Change in Thoreau's Woods English
MS Word Document Links ***

Learning for a Sustainable Future: Theme Documents

Theme Document List English Francais
* Adobe Flash Player required.

> Erglish only. Adobe Acrobat or Acrobat Viewer required

ok Microsoft Word or Word Viewerequired
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Appendix C: Biodiversity and Me Resources

The BioDaVersity Code Video

The YouTube link to this video was provided in the Biodiversity and Me section. This section provides
links to the onlineMPEG file downloadt the Free Range Studiageb site BEAN2AVD versionwhich

includes a simple menu screen, may be requested by contacting BE&Nh its website
www.biodiversityeducation.ca

Climate Change and Pdar Bears

The following information is excerpted from Nature Canéadal a).

t2f 1 NJOSFNAR FNB GKS g2NIXIRQa fFNBSaAld fIyR LINBRI G2 NER
dramatic changes, caused by global warming, are taking place in the Arctic that threaten the survival of

this spectacular species.

Global warming is melting the polar ice caps, robbing the bears of the ice floes they need to hunt prey.
As the annual sea ice melts, polar bears are forced ashore to spend their summers fasting.

If the Arctic ice cap continues to melt sooner and forneitapolar bears will become too thin to
reproduce and they will become extinct by the end of this century.

¢ KS L} f I NJcdhs ArtNi&2 &s expediemBing the effects of global warming more than any other
place. Temperatures in the Arctic are risitg@imost twice the rate of that of the rest of the world, and
it is threatening to place the entire Arctic ecosystem in jeopardy.

The Arctic sea ice is shrinking by up to five per cent every ten yema ice that not only provides

hunting ground for ptar bears, but shelter and transportation for seals, walrus, arctic foxes, and the

Inuit people. The underside provides a surface for algae that supports cod, char, beluga, and narwhal.

The white sea ice also has a cooling effect on climate by refleatidgk & | ¢ & FNRBY 9 NI KQa
melts, global warming advances even more quickly.

The United States designated the polar bear as threatened in May 2008. Canada's scientific Committee
on the Status of Endangered Wildlife in Canada places them iis adei®us category, as a species of
special concern, and they are not included on Canada's official Species at Risk list.

wS3Al NRf Saa 2F AdGa OdANNByld 2FFAOAILIET &dGFGdaAaz GKS LkRf
climate crisis, whichf not reversed, will mean the end of this iconic species within our lifetime.

The International Union for the Conservation of Nature added the polar bear to its "Red List" of the

world's most imperiled wildlife in 2006. In 2009, the IUCN Polar Bear SpeGabup (PBSG) cited

climate change as the greatest challenge to the conservation of polar bears, and concluded that 1 of 19
subpopulations is currently increasing, 3 are stable and 8 are declining. For the remaining 7

subpopulations available data wenasufficient to provide an assessment of current trend.

/'Lyl RFQa 3ANBSYyK2dzaS 3JIla Syraarzya KIF@S adSkrRAtT & NR
1997. These increases, and the global warming they cause, are a greater threat to polar bearsythan

other threat they face.

About the Polar Bear

Common Name: Polar Bear
Latin Name: Ursus Maritimus
Status: Special Concern (according to the Committee on the Status of Endangered Wildlife in Canada)
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Size: Males are typically between two and three metleng and weigh up to 500 kg, though a few
weigh as much as 800 kg. Females weigh between 150 to 250 kg.

Population: 22,000 to 27,000

Life Span: 20 to 25 years

Range: Most polar bears live in Canada, but other populations exist in Alaska, Russia, @Gr@edlan
Norway.

Threats: climate change, air pollution, oil spills, toxic chemicals

Greenhouse gases like carbon dioxide are necessary for life on this planet. But in the last 200 years,
human activity has released more CO2 than our planet can hgndle many gases are remaining

trapped inside our atmosphere, more than at any time in the last 800,000 years. These gases, which also
include methane and nitrous oxide, are causing our planet to warmaipd the results of this global

warming of our planet areecoming more dramatic every day

Climate Change and Birds
The following information is excerpted froNature Canadén.d. b)

Climate change affects birds in different ways. It can alter distribution, abundance, behaviour, even
genetic composition. It caalso affect the timing of events like migration or breeding.

North America's most common birds are vanishing, and according to tHmkk1 National Audubon
Society, some of the most startling declines are among birds that rely on Canada's Boreal Forest.

Why are the birds disappearing?

Climate change can affect birds directly, through changes in temperature or rainfall. It can also lead to
increased pressure from competitors, predators, parasites, diseases and disturbances like fires or
storms. And climie change can act in combination with other major threats like habitat loss and alien
invasive species, making the overall impact worse.

Because birds are one of the best studied groups of organisms, we already have the data needed to
demonstrate that bids are being affected by climate change. This is occurring in a variety of ways.

How Our Changing Climate is Affecting Birds
1. Egg laying is occurring earlier.

One largescale study showed that birds are laying eggs up at an average rate of 6.6adégsper
decade. North American Tree Swallows are nesting up to 9 days earlier than 30 years ago, corresponding
to an increase in average spring temperatures.

2. Migration times are shifting.

Birds are migrating earlier in the spring. A study of 63 ged data for 96 species of bird migrants in
Canada showed that 27 species have altered their arrival dates significantly, with most arriving earlier, in
conjunction with warming spring temperatures.

Birds also seem to be delaying autumn departure: inuaysbf 13 North American passerines, 6 species
were found to delay their departure dates in conjunction with global warming.

Some birds in Europe are even failing to migrate all together.

3. Bird behaviour and their environment are becoming mismatched.
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seasons. A mismatch occurs when birds cannot shift their behaviour, such as breeding times, enough to
coincide with changes in environment, such as wpesy is available.

Longdistance migrants are particularly at risk of a mismatch as it is harder for them to know what
conditions might be like at the end of the migration route. For example, wood warblers in North
F'YSNAOI | NByQi YA il Mbtropicyl @int&ihghfodndsNdespitéRaYlier $f€ii®ys in their
northern breeding ranges this risks a late arrival, after spring food sources on breeding grounds are
gone.

4. Distributions are changing.

Bird populations are expected to shift polewant to higher elevations, to stay with their ideal
temperatures as the climate changes.

A study of 35 North American warbler species found that the range of occurrence of seven of the
species (Prothonotary Warbler, Blugnged Warbler, Goldewinged Warler, Blackthroated Gray
Warbler, Pine Warbler, Hooded Warbler, and Cape May Warbler) has shifted significantly north in the
past 24 years, by an average of 65 miles. None of the birds shifted to the south.

Q)¢
o
NI

Ontario Breeding Bird Atlas data demonstratesitha ¢ & 2 dzi KS Ny ¢ o0ANRAa & LISOASa
Blue-Gray Gnatcatcher, Northern Mockingbird, and Resllied Woodpecker have increased in number
and have expanded their range northwards in Ontario compared to 20 years ago.

These climaténduced shiftsare not always a solution to coping with a warming climate. Birds on the
move could be stymied in their efforts to find new ranges by fragmentation, human development, or
natural geological features like large bodies of water. 5. Ecological communitidssanpted

Global warming can change entire ecological communities. Food and nesting material that birds depend
on may no longer be there. Birds may face new prey, parasites, competitors, and predators to which
they are not adapted.

In the northern Hudso Bay area, mosquitoes now reach peak numbers earlier in the spring-Qitéck
Murres breeding in the area have not adjusted their behaviour, and the combination of heat and
mosquitoes is causing higher egg loss and greater adult mortality.

Parts of nothern Minnesota and southwestern Ontario may end up with 14 fewer species of warblers
than are currently found there. This could lead to increased outbreaks of some forest pests like spruce
budworms.

2005 saw unprecedented failures of colonies of seabirishe Pacific coast of North America. Only 8%

2T GKS /laaiyQa !dziftSda ySadAay3a 2y ¢NAIy3ItS Lafl yR
delayed coastal upwelling, which affected plankton growth and caused a decline in the fish species on

which the seabirds depend.

Tufted Puffins at Canadian sites have breeding success near zero when water is at its warmest, which

O2dZ R YSIyYy (GKFG /FyFRIFQa fFNBSaAad oNBSRAy3dI Ozfz2ye 7
Tufted Puffins as watarontinues to warm.

6. Extinction risks are on the rise.

Birds most at risk of extinction from climate change are those with restricted ranges, poor ability to
move their range, small populations, or those already facing conservation challenges.

Migratory birds are particularly vulnerable to climate change effects, because they depend on multiple
habitats and sites.
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bird species breed in global Aictregions. Vast areas of habitat, including tundra and sea ice, will be

lost. Sea ice retreat could have severe consequences for Ivory Gulls, which forage along sea ice.

Canadian lvory Gulls have already declined in number by 90% over the past two decades

Birds on the Move Show Significant Changes Underway

The following information is excerpted froBirds and Climate Change: Ecological Disruption in Motion
(Audubon Society2009)

Analysis of four decades of Christmas Bird Count observations revedlittiatseen in North America

during the first weeks of winter have moved dramatically northwatdward colder latitudes over the

past four decades. Significant northward movement occurred among 58% of the observed s{eties

of 305. More than 60 moved inxeess of 100 miles north, while the average distance moved by all
studied species including those that did not reflect the tremdwas 35 miles northward. There was also
movement inland, from warmer coastal states into areas not long accustomed to wintgretertures

suitable for their new arrivals. The analysis found these trends among nearly every type of species; their
sheer numbers and variety pointing to a powerful common force contributing to the movements.

Water Birds

More than half of the waterbird sgcies (52%) moved north, including a wide variety of ducks, such as
Redbreasted Merganser, American Black Duck, and Gwieged Teal. Waterbirds have benefited in
recent years from less ice cover in northern and interior states, but future conditio nsrghalbal
warming scenarios are not promisin@ hotter and drier climate will dry many wetlands that waterbirds
require.

Coastal Birds

Coastal waterbirds did not move inland, primarily because they require saltwater or habitats found only
near saltwater. ldwever, many of these species (46%) still moved north, including the-Bédiiéd

Plover and Black Turnstone (shorebirds), and Northern Gannet (a laregatisig bird). The sho+term

health of many of these species is already in decline from developamhthe degradation of coastal
habitats. These areas need significant protection and restoration. In addition, avian diet$o

mention seafood production are threatened by the loss of foedth ocean currents that disappear or
become less predictableith global warming. Coastal habitats themselves are further threatened by
sealevel rise associated with climate change.

Landbirds

Among all landbirds in the study, 64% showed significant northward movement, including more than
70% of all woodland birdsma 70% of those that frequent feeders.

Feeder birds such as Pine Siskin, Boreal Chickadee, and Pygmy Nuthatch have moved hundreds of miles
since 1966. Already adapted to human habitats, they are unusually well suited to a shifting climate.

Most will fare well in the short term, as long as food is provided. However, nortiveimering birds are

highly vulnerable to the sudden onset of cold and stormy conditions. They are also likely to further

disrupt ecosystem balance by displacing less adaptable species.

Woodland birds that do not visit bird feeders, such as Spruce Grouse, Americantdbdee
Woodpecker, and Barred Owl, also showed lalisjance northward movements. Their continued
success in northern winters will depend on healthy forest habitat, whialréady at risk due to both
the drying effects of global warming and ox@xploitation by humans.

Pagel8of 44



The Big Picture on Biodiversity and Climate Change

Grassland birds including Eastern Meadowlark, Vesper Sparrow, and Burrowing Owl are among the few
groups that did not move north over the past 40 years. Qillyf 26 (38%) grassland species moved

north significantly, while nine moved south. Most probably could not move into northern areas despite
increasingly moderate temperatures because conversion to intensive human uses such as row crops,
pastures, and hajélds has greatly reduced availability of grassland habitat. In combination, global
warming and ongoing overuse of grasslands by humans will doom grassland birds to continued
population declines if we fail to take corrective actions.

Climate Change, Indige nous Peoples and Biodiversity

The following information has been excerpted from Biodiversity Cong&E#&N, 2008) and Climate
Change and First Nations South of 60: Impacts, Adaptations, and Priorities (CIER, 2007).

Human cultural diversity and biodivengiare linked. Intact indigenous cultures living traditional lifestyles
require an intact, functioning ecosystem, and are threatened by the loss of biodiversity and attendant
ecosystem goods and services

First Nations, along with other Aboriginal and riwtn communities, will likely be one of the most
profoundly impacted populations within Canada by climate change. Given the diversity of ecosystems,
vulnerabilities and social, economic and cultural characteristics of First Nations across Canada, it is
important that each First Nation determine how they will be uniquely affected by climate change. Once
First Nations south of 60 degrees latitude have identified potential impacts (using existing scientific
information, Indigenous Knowledge and local realifjgbey will need to prepare and implement

adaptation projects to reduce their vulnerability. Proactive adaptation measures can decrease the
maghnitude of future stresses, reduce the amount or intensity of stress felt by the community and be less
costly ove the longterm when compared to reactive measures...

Impact one: changes to ice due to warmer weather

1 Changes to the timing of freeagp and thaw; often the fall freezap occurs much later and spring
thaw occurs earlier than it has in the past

w Changeso the length of the freezaup period; areas with continuous freeag period now
experience intermittent thawing

w Change in the thickness of the ice throughout the winter; thinner ice intermittently or for the whole
season

Likely Vulnerabilities/ Sensitties in First Nations

w Decreased safety on the land for people travelling between communities or for subsistence activities

w Resulting decrease in cultural subsistence activities and loss of Indigenous Knowledge and the
associate traditional language alt these practises

w Decreased health of First Nations who rely on wild foods, as they will be forced to purchase more
market foods

w Negative social impacts by decreased ability of First Nations, who rely on ice and snow for
transportation, to travel toother communities

w Increased costs of transporting goods (housing supplies, food, fuel) by air or barge due to shorter
winter road season

Adaptations

1) Develop community communication networks (hazards mapping; monitoring community trails, etc)

2) Devdop land camps to strengthen Indigenous Knowledge, maintain traditional skills and values

3) Build and maintain more cost intensive winter roads that will extend their seasonal life, such as the
construction of permanent stream crossings
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4) Extend airstrig in remote communities to accommodate larger planes to address a shorter road
access season

Impact two: changes to water quantity and quality

Changes in water quantity:

w Declining water levels in lakes and streams due to factors such as increased tangedacreased
snow cover, and receding glaciers

w Increased water quantity in some areas from increased precipitation and sea level rise

Decrease in water quality:

w Damage to water reservoirs to thawing permafrost

w Contamination of freshwater sourcé®m storm surges and sea level rise on the coast, flooding, and
extreme weather events in other areas

wLYONBFaSR 02y OSyiaNYrdAz2zya 2F O2yil YAYylylia 06&adzOK |
and pesticides), nutrient additions (from agricultuard wastewater) and water borne diseases due
to declining water levels and increased temperatures

Likely Vulnerabilities/Sensitivities in First Nations

w Negative affects to water quality from climate change will exacerbate existing water problemstin Firs
Nations

w Increased costs to obtain quality drinking water through either enhanced water treatment
infrastructure or outsourcing drinking water, which would be intensified in Northern communities

w Negatively impact First Nation cultural uses of wategtsas subsistence harvesting of traditional
foods and medicines or ceremonial practises

Adaptations

1) Protect and manage source water

2) Improve water conservation to decrease total water consumption through conservation initiatives,
public education promms, and wateicosting mechanisms

3) Initiate wetland conservation, protect and-weegetate riparian zones

4) Incorporate climate change impacts when planning or designing sewage and water and treatment
facilities; use higher levels of wastewater treatnigéftom primary to secondary or tertiary levels);
implement more stringent water treatment guidelines

5) Water management using a watershed approach

Impact three: changes in animals behaviour / loss of keystone species

Climate change will affect animal kehour by altering the location and timing of life cycle events such

as migration and reproduction (e.g. calving or spawning). As animal species respond to these
SY@ANRYYSyilf OKIFy3aSasxs GKA& GNIYyAaAAGAZ2Y isvasesorNB & dz
physical abnormalities), safety (due to unsafe land) and survival (effects on birthing or survival of young,
unavailable food source). As animals and plants respond to the changing environmental conditions, this
could lead to a loss of keystosgecies in ecoregions.

Likely Vulnerabilities/Sensitivities in First Nations

w Decreased health or loss of plants and animals in an areas previously accessed by First Nations

w Negative impacts to culture: loss of knowledge about certain animals and plants, landscapes, and
waterways, and the language associated with these practises

w Loss of food security for First Nations who rely on wild plants and animals for food and raeaticin
decreased health of First Nations who will have to depend more on $tought foods
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Adaptations

1) Habitat or species conservation; conserve or restore migration corridors; minimize landscape
fragmentation

2) Change regulations to sport and commercial fishing, such as-aatthelease only, to decrease
allowable catch or estdish moratoriums on some fish

3) Build on social networks; share wild foods with community members (Elders, disabled people);
develop food / freezer cap in community

4) Ensure healthy diet transitions for First Nations who need to switch their reliancgild foods,
completely or partially, to market foods

Impact four: increase in frequency and severity of extreme weather events

Scientists predict that extreme weather events such as storms (wind, ice, thunder, and snow), floods,
and droughts will occumore intensely and more often than has occurred in the past.

Likely Vulnerabilities/Sensitivities in First Nations

w Increased costs to respond to the weather events (snow removal and clean up of debris) and replace
or repair damaged goods

w Loss or damagef infrastructure and property (omeserve buildings, boats, equipment) including

culturally important infrastructure such as cabins or other buildings along traplines; potential loss of

important cultural sites

Increased frequency of service loss (hy,dyas, telephone) and closures (road, business, school)

Stress on emergency services, such as hospitals

Heightened risk to human and animal life

Loss of opportunities to engage in traditional or subsistence activities due to increased

unpredictabilty and decreased safety

w Loss of economic opportunities in areas such as tourism, forestry, fishing, or agriculture

eeeeg

Adaptations

1) Incorporate the potential for extreme weather events in land management

2) Redefine construction standards for zoniptanning and building codes (e.g. move buildings and
infrastructure out of flood prone areas)

3) Plan for emergency preparedness

4) Build network of cabins to provide shelter for hunters and travellers that get caught in extreme
weather events

5) Use large, more powerful seaworthy boats and snowmobiles for harvesting and transportation

6) Install storm retention ponds in the storm drainage network for extreme rain; or use silt fences,
tarping soil, and fill stockpiles to help minimize damage from storms
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Appendix D: Tipping Point Resources
Sample impacts and mitigation round statements:

After the practice round is complete, thmpact and mitigatiomound can begin. The interpreter may
make statements such as:

We start this round as a healthy ecosysterii.the components of biodiversity are interacting smoothly
and the system is in equilibriufead two shifts)

IMPACT Ahighway (or pipeline, or similar impad$) built through our ecosystem. Two people on each
side sit out back for this rounés shownn Figure 2Now we can see the highway (or similar) cut
through our ecosystem. We have to try to get all the way across the highway to keep the systemin
equilibrium (lead two or more shifts, preferably in one direction only, so that different participgatts
the experience of having to cross thtighwayQo keep the next stick upright

ADAPTATIOMNext, community volunteers have planted some trees, shrubs and plants, making a
forested corridor that connects two forest fragments, helping restore systesilience. The people that
stood the last shift out can step back in (lead a couple of shifts).

Figure2 - Ecosystem impacts represented by students on each side of the circle stepping back.

IMPACTLocal ash trees are expected to die from infection by invasive insect pest the Emerald Ash
.2NBNXWP ¢Sy LISNOSyid 2F (GKS dNblFy F2NBaldQahadk Nb2y &i
10 percent of the circle step back and lead a couple of 3hifts

ADAPTATIQNCity managers and volunteecalculate and plan& high enough number of diverse, native
trees on City property, so that in ten years, the new young trees will provide more carbon storage than
the lost ash treegbringthe ten percentback nand lead a shift).

Sample impactound statements:

IMPACT AClimate change has allowed an invasive insect pest to survive warmer winters in the forest.
Some of the affected trees die. Everyone in a green shirt sits out this round (lead two shifts)

IMPAQ B With fewer trees cleaninthe atmosphereair qualitygoes down. Diseases like asthma
increase and human mortality increases. Everyone in a black shirt sits out this round (lead two shifts)
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IMPACT QNVarmer weather has allowed mosquitmorne ililnesses such as West Nile virus to travel
further north than its usual range. Mofeuman and wildlife fatalities occuAnyone in a grey shidits
out this round

Sample mitigationround statements:

MITIGATION:ACommunities realize that resilient, biodiverse ecosystems are essential tdo&iall,
and organize a variety of ecosystem restoration projects. Everyone in a green shirt can step back in.

MITIGATION :ECommunities get serious about climate change andtstalking and cycling more, using
public transit and electric cars for longer distancesd investing in local renewable energy proje&s
gualityimprovesand human communities are healthier. Everydne black shirt step back in.

MITIGATION T hepublic is educated about preventing West Nile viamsl works to rotate any

standing water such as birdbaths, and pubtectiveon backyard rain barrel$ialf the participants in
grey may rejoin the circlél’ he community decides not to use pesticides targeted against mosquitoes.
The rest of the participants may rejoin the circle.
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Appendix E: Big Picture Resources

On the back of avhite or lightBristol board sheet, measure out a &xgrid in light pencilPrint out one
sheet of challenge labels for use loading the challenge cartridges (one Bmiaf)out one sheet of

labels for each groupDn the back of the Bristol board, attach a challenge label to each square of the
4x5 grid.Layout suggestiorone ow per team.

When coming up with challenges Ontasies, interpreters are advised to keep it simple, using the

same challege for all groups at each station. Open ended questions are useful, so that collectively, the
group has to come up with multiple answers. Challenge questions should not be generic. Interpreters
will need to explore local areas to find similar examples. Hibdiversity identification aspects are
important, as are the conjectures about what can happen to diffeteaflenvironments in the context

of climate changeFor most of the sample challenges listed below, no materials beyond the challenge
stations tlemselves were required. For the conifer challengjedents were given laminated sheets
detailing Eastern Hemlock, Eastern White Cedar, Redaid®Vhite Spruceand had to determine that

the dominant tree in the area was White Spruce

Sample challenges

Conifer Challenge
Healthy, biodiverse forests help fight climate change, and are better at surviving climate change impact

Look at the evergreens around you, and count the number of different types. Select theonuston
one you see. Use the sheets provided to identify your tree.

Bring the interpreter one small (max 5cm) sample and report which species you have found.

Is the biodiversity here high, or low? Why is this important when we think about climate change?
Swallowville Challenge

Birds that nestin hollowe& dzii ( NHz/1 & 2F YI (G dNBaliNHIa0xiNBa O
As mature forest areas are lost to agriculture and construction, the survival of cavity nesting birds, like t
Tree Swallow, is at risk.

Peopk build nesting boxes to help. Is that enough? Suggest a link between habitat loss and climate cha
Propose an action to help combat the loss of habitat and climate change.

Lookout Challenge o _ - - 5 L
azal 2F hyulNA2Qa g¢gSuf | yRasudkbs@a@ming.SSY O2yJISNU S
The wetlands we have left provide a rich variety of benefits, including fighting climate change, through t
ability to store greenhouse gases such as carbon dioxide.

{dAaA3sSad I gre GKIG Of AYIGS Oddiy@&fit@tdrhars. | FF SO
Sugarbush Challenge A

You are about to enter the Sugarbush, where maple syrup is made from the sap of sugar maple trees. E
€2dzNJ adlFdA2yQa GNBS® La Al O2yATFTSNRBdzA 06 SOSNHN]
Compare your station treetotheloK SNJ (4 S YaQ GNBSad ! NB (KSe (KS
Report your findings to the interpreter. Proceed to the next station to complete the Sugarbush Challeng

Sugarbush Challenge B
You are now in the Sugarbush. At this station, repeat the esefcom the last station is your tree
coniferous, or deciduous?

Compare your station tree to the other teams' trees. Are they the same, or different? How, or why?
Imagine that due to climate change, a new insect pest can survive warmer Ontario wiritergisect will only
affect one tree type in each ecosystem. Which station would lose the most trees? What could be lost if
affected trees die?
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Appendix F: Stewardship/ Nesting Box Resources

This nest box will accommodate bluebirds, tree swallows, chickadgdings, houssparrows and

more, including deer mice and flying squirrels. Noigratory chickadeesnvasive starlingandinvasive
house sparrows agabe excluded by covering the entrance hole until bluebirds and tree swallows arrive
in the area. This pattern includes a long back panel for secure mounting, ventilated side pama}s to
keep heat down in summer, drawented floor panel, sloped roof tehed rainwater, and a swinging

front panel to accommodate cleaning in early spring and between broods.

Using scrap wood for your nesting boxes can reduce waste and material costs. Lumber yards may
provide scrap lumber at a discounted rate, of by donatMfasteexchange services in many Canadian
municipalities also supply reusable lumber at nominal prices or free of clfgingierland Who sWho,
n.d. a).

If using purchased lumberya2 YA yI f Mé EMH ¢ E PifeFiN®RZEbKardpoziided ebidgizO S
material for three of these next box kitdJse a table saw to divide the boaa scraps of similar

material A yG2 (1AdGad® CAIdzZNBE o &aAK2ga | yboadijtoktiaes hekt bdxl & 2 dzi
kits:

pa— Ty

. lm—7+—={ roof =0
side panel 1o

"'—9"'—'1-'——10.5”—"~ rear panel front panel

base

1o i)t o] e

Figure3- One possible layout of pieces for a 1"x12"x8' rough cut board

¢CKA& LXIYy AyOfdzRSa GKNBS nEmuné o601 LI yStasz G§KNB
ofangledsideJt ySf &2 I y R (i KNBSs reduireiaindg®, 2eftilatioh, ¢rfsl scéew holes,
includingmounting, entry andilot holes, predrilled. Figures 4 through showlocatiorsand size of

drill holes requiredPlease note that Figure 8 shows a phote for just one side of the base. Pilot holes

are needed on both sides of the base and the back.
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Figure5- Nest box front 1 %" entryhole Figure4 - Nest box rear panel 5/32" mounting screw drill holes

T 3
- 3/4"

= ] 11/2"

1 B/s"—c]

5/32"

34
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14

10 172"

. L]

Figure6 - Nest box left side, absent bottom left Figure7 - Nest box side panel 3/8" vent and
pkoHé aOiNBLd 2k tR52 2 NJ o 5/32" screw holes

Figure9- Nest box base drain cuts and

¢ A Figure8- Top of nest box side, pilot holes for roof screws
oneoKOoHE LIAE 20 K2t S
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