97 out of 100 climate experts think
humans are causing global warming
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Changing Weather, Changing Climate i climate science and
potential impacts on agriculture and other sectors in Ontario

Al Douglas

Director
Ontario Centre for Climate Impacts and Adaptation Resources

Climate Change Adaptation Workshop
Barrie, ON
August 24t 2011
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Climate Context

1. Long term changes to temperature and precipitation

2. Variability T highs and lows, continuance and seasonal and annual

3. Extreme events i wind, rain, snow, drought
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AHuman activity has been increasing the concentration of
greenhouse gases in the atmosphere
A Pre-industrial levels of carbon dioxide: 280 parts per million by

volume (ppmv)

A Current levels: > 380 ppmv and increasing at a rate of 1.9 ppm
yr-1 since 2000

A Carbon dioxide concentrations of anywhere from 490 to 1260
ppm (75-350% above the pre-industrial concentration)
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Fossil Fuel Emissions: Actual vs. IPCC Sce
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Global and Continental Temperature Change
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The climate is warming:

A Global surface temperatures havereased
about 0.74Csince the latel 9" century

A Between 1948 and 2008, the average annual
temperature in Ontario hascreased by up to
1.44C. The greatest warming has been in the
western part of the province

A Scientists project that by 2050, the average
annual temperature in Ontario wilhcrease by
2.5/C to 3.7C

A 2010 was thénottest year on recorgince
nationwide recordkeeping began in 1948, and
northern Ontario experienced conditions that
were at leas20 per cent drier than normal
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Historical Data

-

5

Average Annual Mean Temperature - Total Annual Precipitation - Barrie
Barrie
Q
1200
8 1100 1
+ E
E—, E 1000 -
= =
& 5
| . ] gm}_
P i
= =
@ S 800
5 o
700
4 rTTrTrrTrrrrrrrTrrTrrTrrIrTrTrrrrrTrTITrTrTl 00 TT T T T T T T T I T T T T T ITT T ITT T IT T TTTTIT1T11
PE3EE 88888 PE3BRRR828 8
Z 22 2 2T 22 3 R A A R e

OCC#AR



‘ .

13
i

{ N A
F A EResponses

| to Climate Change

3
1)

e .1

CLIMATE CHANGE
Including Variability

l

Exposure

MITIGATION l
of Climate Change via

GHG Sources and Sinks Initial Impacts

or Effects

!

Autonomous
Adaptations

l Planned
ADAPTATION

Residual or to the Impacts and

Net Impacts Vulnerabilities

Policy Responses
- N e

Human Interference ———

A

IMPACTS
VULNERABILITIES

>~

&} | lGIR]

UREP

Arendal

United Nations Environmental Programme/Gr2ndal [ 2005




In Ontario, climate change will manifest itself in many ways
including:

AChanges in precipitation regimes i.e. wetter winters, rainier
winters and dryer, hotter summers;

AChanges in drought frequency and severity;
AChanges to the frequency and intensity of storms;

Alncreases to average annual and average seasonal air
temperatures;

AWarmer winter temperatures, particularly daytime minimum
temperatures;

AChanges in soil temperature and moisture.

OCC#AR

In Ontario, more than 57,000
farms contribute $10.3 billion
to the Provincial GDP and
capture close to one quarter of
the ¢ o u nt najiodad farm
cash receipts



Impacts from Weather and Climate in Ontario
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Agricultural sector:

While not often discussed and properly evaluated, there
may be some positive impacts from climate change which
could include:

APotential increases in soil moisture;

APotential increases to the length of the growing season
(i.e. earlier start to planting season);

Alncreases to crop production and yields;
APotential to grow new crop species in a warmer climate;

Alncreases in land value.
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Agricultural sector:

From these climate and weather changes stem both risks and
opportunities for the agricultural sector. Negative impacts include:

AYield changes for vegetable and grain crops;
ANegative effects on forage crops;
Alncreases in pests, diseases, weeds, and fungi;

ACrop damage due to extreme weather events (i.e. heat waves
and freezing rain);

Alncreases in drought stress and increases in future water
demands;

Alncreases in evapotranspiration;

Alncreases of stress for livestock with extreme weather event (i.e.
heat waves)
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Ontario storms cause sweeping power outages

Hydro One says it could take several days to restore power to all customers
=) nD, 2011 10:20 PM ET [ 142

CBC Mews Posted: Jun 8, 2011 448 PM ET | Last Updated: Ju

3, 09:56 AM

Tue Aug 23,

Tornado clean-up in Goderich, Ont. to take 'months'

The June 8 storm as seen from Yonge St. and College St. in Toronto, just as the storm was beginning.
(Submitted by AdamWorral)

A church in downtown sits in ruins in Goderich. Ont.. on
Monday, Aug. 22, 2011, after a tornado ripped through the

town Sunday, killing one person. (Geoff Robins / THE
CANADIAN PRESS)
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£ Mitigation: reduction of GHG emissions

£ Adaptation: planning ahead to reduce negative and
maximize positive impacts
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