Climate Change Impacts Across the Prairies:

Projected climate change trends, impacts and challenges

Dave Sauchyn, Prairie Adaptation Research Collaborative
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Is the climate warming or cooling?
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Temperature anomaly (°C wrt 1961-1990)
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Climate Projections (IPCC 2007)

MuLti-MoDEL AVERAGES AND AsSSESSED RANGES FOR SURFACE WARMING
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Anthropogenic warming and sea level rise would continue for centuries,
even if greenhouse gas concentrations were to be stabilized.






Prairie Adaptation Research Collaborative

PARC 1is a partnership of the governments of Canada, Alberta,
Saskatchewan and Manitoba mandated to pursue climate change
impacts and adaptation research in the Prairie Provinces.

* Alberta Vulnerability Assessment Project
o Climate Change Scenarios _ C
o Biophysical Impact Assessment PA R
o Integrated Vulnerability Assessment
« Saskatchewan’s Natural Capital In A Changing Climate
o Climate Change Scenarios
o Assessment of Biophysical Impacts and Adaptation
* Prairies Chapter, National Assessment of Climate Change
Impacts and Adaptation

* Prairies Regional Adaptation Collaborative (Prairies RAC)
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Projected changes in mean annual temperature and precipitation
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The grey squares indicate the ‘natural’ climate variability
simulated by a long control run of the CGCM2.



Projected changes in mean annual temperature and precipitation
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The recent warming exceeds the global average

Future climates are outside the range of natural variability




Global warming -- it's not all bad
In fact, for people living in places like Edmonton, a
warmer climate has plenty of benefits

David Staples, The Edmonton Journal
Sunday, November 23, 2008

Robert Mendelsohn, an economics professor at Yale University, who says the
benefits of global warming for Canada will be substantial and will outweigh the
negative effects. "You're lucky because you're a northern latitude country,
Mendelsohn says. "If you add it all up, it's a good thing for Canada.*

There will be opportunities for Canadian farmers going forward, Sauchyn says ...

"The most challenging impact of climate change 1s not going to be a shift in
average conditions ...”
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Seasonal Scenarios
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One of the most certain projections 1s that extra water will
be available in winter and spring, while summers
generally will be drier

On average, there will be slightly to significantly less surface
and soil water




We are losing the advantage of a cold winter
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Seasonal flows, SSRB, 2039-2070 (Pietroniro et al., 2006)
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Annual flows, SSRB, 2039 — 2070 (Pietroniro et al., 2006)
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departures from the mean (mm)
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Climate Variability

many regional climate changes can be
described in terms of preferred patterns of
climate variability

changes 1n the strength and phase of these
patterns can lead to larger-amplitude regional
responses to forcing than would otherwise be
expected

it 1s therefore important to consider the extent
to which observed changes are linked to
internal variability or to anthropogenic
climate change



Daily mean flow m3/s
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Departures from the mean
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On May 2nd [1796] William Tomison wrote to

James Swain that furs could not be moved as,
“there being no water in the river.”

North Saskatchewan River at Edmonton




MTM Spectrum

Low-frequency signals 1n the tree rings
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Important Climate Feedback Mechanisms

Carbon cycle: the capacity oceans and ecosystems to sequester
carbon changes in warmer world; in general, 1t declines

Changes in snow and ice cover: over 90% of the incident solar
radiation 1s reflected by snow and ice surfaces

Specific humidity: increasing in a warming world; with rising
amounts of water vapour in the atmosphere, there are widespread
increases in the numbers of heavy precipitation events; BUT
drought duration and intensity has also increased
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Drought: Prairie provinces, 1980
Prairie provinces, 1980. Poor wheat yield due to cereal crop drought
that occurred in parts of the Prairies (drought continued from 1979);

severe and widespread... more information.
Dead: 0 Injured: 0 Evacuated: O

Drought: Prairie Provinces to ON, 1988
Prairie provinces and Central and Southern ON, Jul 5-11 1988. .
Drought caused damage to Ontario corn. Drought caused dust storm

frequency to increase; duck... more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Prairie provinces, 1979
Prairie provinces, 1979. Poor wheat yield due to cereal crop drought

that occurred in parts of the Prairies (drought continued into 1980)...
more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Prairie provinces, 1984
Prairie provinces, 1984. The worst agricultural drought since the
1930s to occur in the Prairies; severe and widespread surface water

droughts reported on the Prairies... more information.
Dead: 0 Injured: 0 Evacuated: 0
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Drought: Prairie provinces, 1931
Prairie provinces, 1931-1938. The "dirty thirties"; dust storms, plant
rust, heat waves, grasshopper plagues and water shortages plagued

western Canada for almost... more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Prairie provinces, 1989
Prairie provinces, 1989. Cereal crop drought occurred in parts of the

Prairies; severe and widespread surface water droughts reported on

the Prairies... more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Prairie provinces, 1961
Prairie provinces, 1961. One of the worst agricultural droughts to
occur in the Prairies; among the most severe and widespread surface

water droughts ever to occur... more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Western Canada, 1985
Western Canada, 1985. Second drought year in a row; one of the
worst agricultural droughts to occur in the Prairies; insect infestations.

On June 8, there was... more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Prairie provinces, 1977
Prairie provinces, 1977. Cereal crop drought occurred in parts of the
Prairies; among the most severe and widespread surface water

droughts ever to occur on the... more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Prairie provinces, 1990
Prairie provinces, 1990. Cereal crop drought occurred in parts of the

Prairies... more information.
Dead: 0 Injured: 0 Evacuated: 0

Drought: Prairie provinces, 1992

Prairie provinces, 1992. Livestock yields were low in northern Alberta
and Saskatchewan due to dry conditions; severe and widespread
surface water droughts reported... more information.



There will be greater variation 1n hydroclimate

Both drought and unusually wet years could occur with
greater frequency and severity




Major ecological changes are expected.




Boreal forest (moist)

Cordilleran forest (moist)

Present area of drought-stressed
forests (CMI<O0 in 1961-1990)

Future area of drought-stressed
forests? (CMI<0 in 2041-2070)
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Increased farm and forest productivity during a
longer warmer growing season will be constrained
by other climate impacts




Extreme weather and climate are “wild cards™ because
the effects of increasing frequency and severity are

generally not considered well or at all in climate change
Impact assessments.




Most impacts are adverse because we are not presently
adapted to the larger range of climate conditions projected

Resources and communities are sensitive to climate variability




The net impacts of climate change are not clear; they
depend on rates of climate change and adaptation strategies.

The impacts of climate change will depend on how
well we adapt and how much adaptation 1s required.




Climate Trends and Variability
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