CLIMATE
R/SK
INSTITUTE

CLIMATE CHANGE AND
SUSTAINABILITY

A DISCUSSION

2023




RISK
INSTITUT




WHAT IS CLIMATE?

Climate

Statistical description of weather over a
period of time, typically 30 years. Includes
averages and variability.

Climate Change

A change in the state of the climate that can
be identified by changes in the mean and/or
the variability, which persists for an
extended period.

Climate change may be due to natural
internal processes, external forcings (such as
solar cycles and volcanic eruptions), and
persistent anthropogenic changes.
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WEATHER @ CLIMATE

SHORT-TERM STATE OF
THE ATMOSPHERE

Days

Can change within
minutes or hours

Temperature

LONG-TERM PATTERN
OF WEATHER

1

Years

Average weather over
many years in one
specific place
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For millennia, atmospheric carbon dioxide had never been above this line
<+— 1950 level
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. Canada’s Changing Climate Report 2019: Main Findings

Canada has already warmed and will continue to warm.

Warming in Canada is about double the global rate

The oceans are warming, becoming more acidic, and are deoxygenating.
The effects of widespread warming are evident, are projected to intensify.

Total precipitation is projected to increase on average, with decrease in
snowfall and increase in rain. Summer rainfalls may decrease in some areas.

The seasonal availability of freshwater is changing, with an increased risk of
water supply shortages in summer.

Weather extremes are expected to intensify in the future.

The rate and magnitude of climate change under high versus low emission
scenarios project two very different futures for Canada.
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Increases in the frequency and intensity of extreme events

SMALL CHANGE IN AVERAGE
BIG CHANGE IN EXTREMES

Under a warming
climate:
 Fewer cold
extremes
 More heat
extremes
 More record-
breaking heat
extremes




Provincial Climate Change
Impact and Risk Assessment
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Where Are We
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Food and
Agriculture
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PCCIA Key Messages

* The climate has changed. Between 1948 and 2016, average temperatures have
risen 1.3°C and total precipitation has increased by 9.7% in Ontario.

* Ontario has already experienced significant climate impacts from flooding,
wildfires, heat waves, ice storms and many other events.

* The climate will continue to change. In fact, we are locked into climate impacts
over the next half century, with impacts expected to become more frequent and
more extreme.

* There is an urgent need to act, to prepare and to invest. The impacts associated
with a changing climate have become more apparent in daily life, increasing risks
to social, economic, cultural and ecological systems.



Food and Agriculture

Changing climate conditions could present opportunities for agriculture in Ontario, but such
benefits may be offset or overwhelmed by negative impacts, resulting in declining productivity,
crop failure, and livestock fatalities. Several commodities are expected to face ‘very high’ climate
risks by the end of the century.

In addition to direct impacts to crop and livestock productivity, Ontario’s agricultural sector is
vulnerable to indirect impacts caused by climate interactions with pests and diseases, soil and
water conditions, and infrastructure that is critical for agricultural production. With proactive
adaptation by the agri-food industry, Ontario producers may experience more stability, lower
economic losses from climate-related impacts and stronger competitive advantage.



Food and Agriculture

Level 1
Category
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Field Crops

W
Fruits and
Vegetables

v

Livestock

Now

o/a

High Risk

o/a

High Risk

Me

Medium Risk

Ontario Provincial Climate Change Impact Assessment

2050s
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Food Security

With elements of productivity, processing, transportation, distribution and
large retail, the agri-food system in Ontario is complex and has many points
of interaction with weather and climate. System-wide resilience with a
focus on areas that are known to be vulnerable to climate change and
regions that are more food insecure, will improve system resilience.

Climate-related impacts on food security vary across Ontario and stand
to contribute to existing vulnerability and inequities. A variety of social,
cultural, and economic determinants can be used to identify pre-existing
vulnerability to food insecurity in Ontario. Low-income households and
neighbourhoods, remote regions, and Indigenous Communities have been
identified as being at a disproportionate risk of food insecurity in Ontario.



Grey, Bruce and Huron
County Assessment
Agriculture Impacts

Positive?

Longer growing and
working season

Reduced heating
demands in winter

More species diversity

Negative!

® Plant damage

® Disease susceptibility

® Increased mortality livestock
® Winter tree injury

® Delay planting (flooding)
® Erosion

® Water contamination

® Nutrient depletion

® Heat stress
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Increased irrigation demands

Climate change could bring
new opportunities to

agriculture in the region
V such as longer growing and

Erazing seasons, increased

yields and potential to grow
new crop species.

& Incressed diversity of crop
Increased productivity
Longer growing season

¢ Delay in plant development

ﬂ Plant damage

Mt Reduced pollen viability

% Increased susceptibility to
disesses

% Reduced yield

¢ Compromised fall hardening,
increesed sensitivity to dxke

mldtunperm#

) Reduced hesting demands in
winter

B Longer graszing s=ason

& Lower feeding requirements

¥ Heat stress

#% Decreased feed intake and
weight gain

M Decreased milk production

e Lower fertility rates

It could also put pressure on
agricultural ecosystems,

damaging crops and

. infrastructure, resulting in
increased production costs,

soll and water quality

HE EQQ &

degradation.

&2 Bigger time window for
farming operations

I Delay of planting and
harvesting due to heawy
precipitation and flooding

ﬂ- Increases in pestucides
applications and higher
production costs

& Increased mortality
Potentisl increases in soil

moisture
Enhanced carbon
segquestration
Soil erosion
Reduced soil moisture and
organic matter

Poor nutrient uptake by
crops, lower yields and
product quality

Increased runcff and non-
paint source pollution
MNutrient depletion

BB B BB S Q

B HB

Increased knowledge and
uptake of best
management practices
Increased runoff and water
contamination

Low water levels and
reduction in groundwater
recharge due to drought
Increased irrigation
demands and higher
production costs
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MAJOR IMPACTS

e Delay in plant development
¢ Reduced yield

Surface Water and
Groundwater

¢ Reduced pollen viability
and grain fill
* Reduced yield

e Low water levels
¢ Shortage of water in
reservoirs

e Reduction in
groundwater recharge
¢ Increased heavy metal
contamination

e Increased irrigation
demands

e Higher production costs

Field Crops

e Limited root
development and
crop growth

¢ Reduced yield

DROUGHT

Hay and Clover

¢ Reduced productivity
¢ Decrease in yield and
nutritional value

Soil Quality and Fertility

¢ Reduced soil moisture and soil organic matter
¢ Decline in soil suitability to support crop growth
® Poor nutrient uptake by crops

* Lower crop yields and product quality

Harvesting

¢ Harvesting delays
¢ Increased potential for decreased
crop quality and disease infestations

Planting

 Soil water logging Farm
¢ Planting delays Operations
¢ Increased runoff and lower nutrient

retention
¢ Poor early plant development

Surface Water and Groundwater

e Soil erosion

e Increased surface runoff
¢ Phosphorus loss and surface water contamination
e Algal blooms

*0, depletion

e Leaching of nutrients and agricultural chemicals
into groundwater

e Water quality degradation

PRECIPITATION
AND FLOODING
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e Plant damage/death due to lack of O, during water
logging

* Poor root development

¢ Reduced yield

¢ Plant damage/death due to lack
of O, during water logging

® Poor root development

® Reduced yield

Field Crops

* Plant damage/death
due to lack of O, during
water logging

® Poor root
development

* Reduced yield

HEAVY

Hay and Clover
* Poor root growth
* Reduced yield and plant
persistence

Soil Quality and Fertility

* Increased runoff and non-point source pollution
¢ Degraded topsoil

¢ Reduced water storage and nutrient depletion
e Reduced crop yields
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Poultry and Eggs

® Heat Stress

¢ Reduced pollen production and
germination

*Reduced yield

e Heat stress
¢ Increased mortality

Hogs
e Faster crop development
¢ Shortened phenological
stages

e Heat stress

¢ Reduced yield

* Decreased feed
intake and weight gain
¢ Increased mortality

Livestock EXTREME

HEAT

e Heat stress in cows

¢ Decreased milk
production, fertility and
conception

¢ Increased mortality

Field Crops

' e

¢ Heat stress
¢ Reduced yield

Cattle and Calves Hay and Clover

e Heat stress

® Suppressed appetite

¢ Decreased weight gain
e Lower fertility rates

¢ Increased mortality

¢ Increased susceptibility to diseases
¢ Reduced yield
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¢ Increased sensitivity to freezing

Pesticide Application temperatures in winter

¢ Increased rates of pest
survival

e More pest generations per
year

¢ Increases in pesticide
applications

¢ Higher production costs Field Crops
¢ Increased chances of

soil/water contamination i VARIABLE
e

WEATHER

Hay and Clover

e Compromised fall
hardening

* Increased sensitivity to
freezing temperatures in
winter

¢ De-hardening of trees Fruit and Vegetables
¢ Increased susceptibility to cold damage
e Winter tree injury
¢ Reduced yield
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e Planting new crop cultivars e Planting cover crops
e Usingirrigation technologies e Rotational grazing
¢ Installing cooling and e Restoring riparian vegetation
ventilation systems in barns ¢ Innovative drain designs
e Livestock diet alterations e Tile drainage
e Crop rotation ¢ Adjusting timing of farm
e Conservation tillage operations
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The Ontario Climate and Agriculture Assessment
Framework (OCAAF)

A regional framework to assess baseline and future agroclimatic risks and opportunities

Goals
* To inform policy, program and management choices
* To help prepare for the impacts of climate change through adaptation

Objectives

* Build an adaptable, transportable, translatable, and functionally expandable
risk-opportunity assessment framework and apply to:
e Forage production systems in Ontario’s Clay Belt (timothy) (Region 1).
e Corn production in southwestern Ontario, Eco-district 7-E1 (Region 2).
* Analyze decadal regional climate change risks and opportunities out to 2050

* Based on the results, adaptation options and policy briefs

17



Application to Forage in the Great Clay Belt

e Study of timothy (Phleum pretense).

* Research combined:
* Historical spatial climate data

* Historical crop production data from experimental
stations

* |Information on climate modifiers
e Future climate projections

e Results include:

* Projected temperature and precipitation changes at a
monthly scale

* Changes to the LSRS scores and suitability for timothy
* Projections of future timothy yield out to 2050

18



Implications for Yield

(using the average GDDS for the Clay Belt)

1984-2010

Projected Timothy DM Yield kg/ha

20205 2030s

20505

 With no climate modifiers

the DM vyield per hectare
increases by 30% in the
2050s

Including the reduction in
Fall Hardening and increase
iIn Winter Thaws going
forward, it is envisioned this
increase will be reduced
minimally to perhaps 25% in
the 2050s

* This difference can be

eliminated if triple cutting
becomes viable as projected

19



Adaptation Options

1) Encourage water management practices that mitigate the
impacts of climate change - 5 specific measures

2) Improve soil management practices and build soil health — 2
specific measures

3) Support agriculture research, innovation and knowledge
exchange - 2 specific measures

4) Encourage the implementation of adaptive measures — 3
specific measures

12 Adaptation Options in Total

20



Conclusions

* Climate change is happening.

* Presents opportunities and risks to agriculture sector — and the food
system as a whole.

* Climate hazards and risks are diverse and increasing.

* Adaptation is possible and with planning we can ensure sustainability,

yields, food security.
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