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Trends in mean annual temperature since 1895 for 12 climate stations
spread across the Prairies. The average increase in mean annual
temperature for the 12 stations is 1.6°C.



Temperature anomaly (°C)

Global and Continental Temperature Change
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Moberg, et al., 2005
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GLAcIAL-INTERGLACIAL Ice CoRE DATA
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Deuterium (dD), a proxy for temperature, and the concentrations of carbon
dioxide (COZ2), methane (CH4), and nitrous oxide (N20) in air trapped within
the ice cores and from recent atmospheric measurements.
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Global mean surface temperature anomalies relative to 1901 to 1950; the
thick blue curve shows the multi-model ensemble mean and the thin lighter
blue curves show individual simulations.
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Global mean surface temperature anomalies relative to 1901 to 1950: the
thick red curve shows the multi-model ensemble mean and the thin yellow
curves show the individual simulations.
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Anthropogenic warming and sea level rise would continue for centuries,
due to the timescales associated with climate processes and feedbacks,
even if greenhouse gas concentrations were to be stabilized.
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Scenario Groups E i E

All SRES scenarios are equally valid with no assigned probabilities of
occurrence. The set of scenarios consists of six scenario groups drawn from
the four families: one group each in A2, B1, B2, and three groups within the
Al family, characterizing alternative developments of energy technologies:
A1FI (fossil fuel intensive), A1B (balanced), and A1T (predominantly non-
fossil fuel).




Sea Level Rise
Temperature Change (°C at 2090- (m at 2090-2099 relative to 1980-
2099 relative to 1980-1999)® 1999)
) Model-based range
Case B.EEI Likely excluding future rapid dgnamical
estimate range o
changes in ice flow
Constant Year
2000 0.6 0.3-09 NA
concentrations °
B1 scenario 18 1.1-29 0.18 -0.38
A1T scenario 2.4 14-38 0.20-045
B2 scenario 2.4 14-38 0.20-0.43
A1B scenario 28 1.7 -44 0.21-0.48
A2 scenario 3.4 20-54 0.23 -0.51
A1FI| scenario 40 24 -64 0.26 - 0.59




Most of the observed increase in globally averaged temperatures since
the mid-20th century is very likely due to the observed increase in
anthropogenic greenhouse gas concentrations

Warming would continue for centuries, even if greenhouse gas
concentrations were to be stabilized

A global assessment of data since 1970 has shown it is likely that
anthropogenic warming has had a discernible influence on many
physical and biological systems.

Impacts due to altered frequencies and intensities of extreme weather,
climate and sea-level events are very likely to change.

Many impacts can be avoided, reduced or delayed by mitigation.
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800+ contributing authors
450+ lead authors from 130+ countries
2500+ scientitic expert reviewers

6 years of work
4 volumes

Oslo, 10 December 07
The Nobel Peace Prize
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* Polar regions include also observed changes in marine and freshwater biological systems.
** Marine and freshwater includes observed changes at sites and large areas in oceans, small islands and continents.
Locations of large-area marine changes are not shown on the map.

*** Circles in Europe represent 1 to 7,500 data series.
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Phenomenon® and direction

Likelihood that trend
occurred in late 20th

Likelihood of a human
contribution to observed

Likelihood of future
trends based on
projections for 21st

of trend century {:gggcally post trend ° century using SRES

) scenarios

Warmer and fewer cold days

and nights over most land Very likely © Likely = Virtually certain ®

areas

Warmer and more frequent

hot days and nights over Very fr'kej'y'j Likely (nights) = Virtually certain ®

most land areas

Warm spells [ heat waves. )

Frequency increases over Likely More likely than not’ Very likely

most land areas

Heavy precipitation events.

Frequency (or proportion of N . F .

total rainfall from heavy falls) Likely More likely than not Very likely

increases over most areas

f’-‘trea affected by droughts Likely in mqny regions More likely than not Likely

increases since 1970s

Inte_»n_se Itrc-pical cyclone Likely i_n some regions More likely than not' Likely

activity increases since 1970

Increased incidence of .

extreme high sea level Likely More likely than not™" Likely'

(excludes tsunamis) °




Health Impacts

Negative impact

Positive impact

Very high confidence

Malaria: contraction and expansion, G

changes in transmission season

High confidence
Increase in malnutrition S —

Increase in the number of people suffering
from deaths, disease and injuries from '—
extreme weather events

Increase in the frequency of cardio-respiratory
diseases from changes in air quality —

Change in the range of infectious disease vectors s

Reduction of cold-related deaths

Medium confidence
Increase in the burden of diarrhoeal diseases -«——




2, Streamflow decreases
such that present water
demand could not be
satisfied after 2020, and
loss of salmon habitat

3. Groundwater recharge
decreases by more than
T0% by the 2050s

the 2070s

5. Electricity | rosfs

production ’
i 0

potential at
existing
hydropower
stations
decreases
by more
than 25% by

6: Increase of
pathogen load due
to more heavy
precipitation
events in areas
without good water
supply and
sanitation
infrastructure

1. Thickness of small
island freshwater lens
declines from 25 to 10
m due to 0.1 m sea
level rise by 2040=2080

-0 -30 -2 -10 -5

M 20 30 &0

4. Flooded area
for annual peak
discharge in
Bangladesh
increases by at
least 25% with a
global
temperature
increase of 2°C

Map of future climate change impacts on freshwater. Background shows
ensemble mean change of annual runoff, in percent, between the present
(1981-2000) and 2081-2100




Climate Change Impacts — Latin America

North America

The Caribbean

between the

continents/ L South Brazilian

America _ ¢
erra
@

@ Coral reefs and mangroves seriously threatened with
warmer SST

(O Under the worst sea-devel rise scenario, mangroves are very
likely to disappear from low-lying coastlines

@ Amazonia: loss of 43% of 69 tree species by the end of 21st
century; savannisation of the eastern part

(O Cerrados: Losses of 24% of 138 tree species for a tempera-
ture increase of 2°C

(@ Reduction of suitable lands for coffee
O Increases in aridity and scarcity of water resources

(O Sharp increase in extinction of: mammals, birds, butterflies,
frogs and reptiles by 2050

@ Water availability and hydro-electric generation seriously
reduced due to reduction in glaciers

@ O:zone depletion and skin cancer
@ Severe land degradation and desertification

@ Rio de la Plata coasts threatened by increasing storm
surges and sea-level rise
Dlncreased vulnerability to extreme events

Areas in red correspond to sites where biodiversity is
currently severely threatened and this trend is very likely to
continue in the future



AFRICA
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Global mean annual temperature change relative to 19801998 (*C)
1 2 3 4 5°C

i i Sub-Saharan species
10t015% 25 to 40% e opple .

Semisarid | arid areas increase by 5 to 8% T

7510 250 miban® e 350 to 600 millian®  Addtional people with incresed WAl SHESE—

2 to 5% decreasa whaat and maize 5 to 12% decreasa Crop yleld
i Invtia rics in China* patential
Additional
Uptoz mlionS Up to 7 milion 5 ﬂmﬁ&

flooding sach yaar
0.1to 12bilon® e 0.2t0 1.0 blon®  Additional people with incraased Water stress I IIIEEE———
Annual bleaching of Great Barrier Reef ¥
3,000 1o 5,000 mare heat relsted deaths per year ®
0% Murray-Darkng River flow ¥ S0%, >

Decroasing waler security in south and sast Australia and parts of east New Zealand " —

+5to +15% In Northern Europe’’ > #1010 s20%™"
0to -25% In Southern Europe'' - Sto 35w

#2 o +10% in Northern Eurgpe’ ©  +10 to +25% ' o +10 to +30%.17

Water availability

Wheat yield patential
+3 to +4% in Southern Eurgpe'”  +10 to +20%'7 - w15 fo +30% 12 v
Patential extinetion of abaut Patential extinction of
Ceniral Brazilian savanna tree 45%; Amazanian tres
Many trapical glaciars disappear ™ Many micHatitude glaciers disappear ' -
10080 million™ - 8010 180 million'®  Additional people with increased water stress -
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crop yield potential '® area bumed in Canada 17
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About T0% increase in hazardous 1 to & timas incraasa in heat-
ozana days 1? wave days in some citles1?
" of 10 to 50% hcﬂ:n;h
Wcroasa in depth laced by forest 31
seasonslthawof 10 to 1552 T OETTYC R CETY R by
Arctic permafrost 2010 35% reduction of :f,w.i“, ;?mmgln
Arctic permafrost area
3 to 35% decrease annual
avarage Arclic sea loe area 22
Irzs ng ccastal inndation and damaga to inastucturs dus o seadevelrise 22D
Alien species colonise mide

and high latitude islands 24

Agricultural losses up to 5% GDP
i high terrain islands, up te 200
GOP in low tarrain islands #5

1 s 3 4 5°C



Temperatures from

climate models with |-

natural (N) forcing

Temperatures from
climate models with
anthropogenic (A)
forcing

Temperatures from
climate models with
N + A forcing

Stronger

agreement

Weaker agreement

Observed effects
in natural systems [

Strongest agreement

A

Observed
temperatures

A




Geographical Distribution of Vulnerability in 2050 with and without Mitigation

{ a) Global Distribution of Vulnerability to Climate Change
Combined National Indices of Exposure and Sensitivity
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(d) mitigation (560 ppm) and enhanced adaptive capacity



Policy Options

CLIMATE CHANGE

Human Interference i including Variability
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Adaptation: adjustments in practices, processes, or
structures of systems to projected or actual changes of
climate (IPCC, 2001).
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. | HOUSE OF COMMONS 39th Parliament 1<t Session  w
Premier's Forum on

Climate Change Development (ENVI)
\]une 1, 2007, Regina Welcome (ENYI) | FAQ (ENYI) | Contact (ENYI) | Site Map | Subscribe

Witness Information

Standing Committee on Environment and Sustainable

Standing Committee on
Environment and Sustainable
Development

Alberta Caucus, House of
Commons, March 28, 2007

CANADA

NUMBER 010 | 2nd SESSION | 39th PARLIAMENT

EVIDENCE

Wednesday, January 30, 2008 CLIMATE CHANGE: WE ARFE AT RISK

Standing Senate Committee on Agriculture and Forestry

Meeting the Challenge Senate of (anada INTERIM REPORT
Alberta’s Climate Change Plan

International Expert Panel CHAPTER 5:

June 8, 2007 EFFECTS OF CLIMATE CHANGE ON WATER

Kananaskis, Alberta

“...the climate anomalyv of greatest concern is drought.”

Dy, Dave Sauchywn, University of Regina/2]
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Canada in a Changing Climate 2007
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VIVREAVEC
iy CHANGEMENTS

climatique édition 2007

The Assessment Report

A robust, scientific process with many partners:

e The process was overseen by an advisory committee
with representation from governments, academia,
Aboriginal groups and the private sector.

e 145 authors from governments, universities and
NGOs from across Canada participated, and over
3100 references were cited.

e Chapters were reviewed by 110 scientific experts and
government (Federal, Provincial/Territorial) officials.

I*l Government Gouvernement CaIl d"'
of Canada du Canada d! a.



FROM VIVREAVEC
toAD IMPAcgﬁ ICH NGEMENTS

Canada in a Changing Climate 2007 tique: édition 2007

The Assessment Report

First national-scale assessment of climate change impacts and
adaptation in Canada since the Canada Country Study (1997)

GOALS

e Highlight advances made in ~——
understanding Canada’s et
vulnerability to climate change In
past decade

e Provide a knowledge foundation
that informs adaptation decision-
making and policy development in
a non-prescriptive manner

o R San Canadi

I & Government  Gouvernement dlol
of Canada du Canada ‘ alldda



VREAVEC

Conclusions: impacts ERREEATION JCHANGEMENTS

2 - Climate change will exacerbate many current climate risks,
and present new risks and opportunities, with significant
Implications for communities, infrastructure and

ecosystems.
Exacerbate current New risks and
climate risks opportunities

e Reduced water quality and » New diseases and pests
quantity across Canada  New challenges to

e Increasing demands for management of protected
water areas

* Increased frequency and e New opportunities for more
magnitude of extreme profitable crops and tree
events species

Government Gouvernement i+l
Bl S et Canada



MORE INFORMATION

Available on-line on March 6:

http://adaptation2007.nr
can.gc.ca

= Download pdfs
= Author biography
= QOrder CDs

Questions? Contact us at:
adaptation@nrcan.gc.ca

Go ernment Gou vernement
Bl s

u Canada

FROM VIVREAVEC
to ADALMrF[,\%?gﬁ =CHANGEMENTS

Canada in a Changing Climate 2007 climatiques au Canada : édition 2007

FrROMIMPACTS

TOADAPTATION:

Canada in a Changing Climate 2007

Bl S e Canada

Canada



FROM IMPACTS VIVREAVEC

Conclusions: impacts BEEEEIONS  JCHANGEMENTS

1 - The impacts of changing climate are already evident in
every region of Canada.

Permafrost
degradation Reduced ice cover

Reduced snow cover
Increased
coastal
erosion

Changing animal
distributions

Increased coastal erosion

R lacier cover i
educed glacier cove Earlier onset of

spring Lower lake and river levels

Jef Soem Increased plant productivity Sonad®



CHAPTER 7
Prairies

Lead authors:
Dave Sauchyn! and Suren Kulshreshtha2

Contributing authors:

Elaine Barrow (University of Regina), Danny Blair (University of Winnipeg),

Jim Byrne (University of Lethbridge), Debra Davidson (University of Alberta),

Polo Diaz (University of Regina), Norm Henderson (University of Regina),

Dan Johnson (University of Lethbridge), Mark Johnston (Saskatchewan Research
Council), Stefan Kienzle (University of Lethbridge), Justine Klaver (University of
Alberta), Jeff Thorpe (Saskatchewan Research Council), Elaine Wheaton
(Saskatchewan Research Council)
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Grassland - - - Forest
Canadian Prairies
Winter 2050s CC ScenaFIOS Winter 2050s
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Projected changes in mean seasonal temperature and precipitation for the
grassland forest regions. The grey squares indicate the ‘natural’ climate
variability simulated by a long control run of the CGCM2.



departures from average precipitation
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| Figure 8. Seasonal precipitation.
|

NSO and tree growth response

Response to
summer
A

Response to
winter

= Annual ppt (July-June)

— July ppt
— Jan-Feb ppt

— Tree growth

r=.67
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EPCSR

« EPCOR Water Services Inc. (EWSI) provides water,
wastewater, and distribution services to over one million
people in more than 50 communities across Western
Canada.

« EWSI utilizes an Integrated Resource Planning (IRP)
approach for the development of capital and
operational plans for the Edmonton water system.

 Traditional planning would consider flow characteristics
of the raw water streams as “knowns” in the system.




North Saskatchewan River, Edmonton, AB

On May 2 1796, furs could not be moved
“there being no water in the river.”
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The Largest Known Oil
Reserve in the World!



Liquid Asset

Could the oil sands, Canada's greatest economic project, come
undone simply because no one thought about water?
ANDREW NIKIFORUK
Globe and Mail Update
March 28, 2008 at 7:00 AM EDT

Historically, the North Saskatchewan River has been
subject to extreme variations in flow, notes Dave Sauchyn,
a climate change specialist at the University of Regina. In
1796, a drought year, the Hudson's Bay Co. had trouble
moving furs, "there being no water in the river," ... Sauchyn
says that 80 years of record keeping on the river are
iInsufficient to predict variability in water availability. "They
should be thinking about whether it's judicious to proceed,
or how to store water during low flows."



