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Preface 
 

As a result of human contributions to 

greenhouse gases in the atmosphere, the 

climate of the globe is changing. Observed 

impacts as a result of climate variability and 

change are evident at both global and local 

levels.  

The agricultural sector contributes 

significantly to Ontario’s economy. In 

Ontario, more than 57,000 farms contribute 

$10.3 billion to the Provincial GDP 

(Government of Ontario, 2011). The sector’s 

importance to both the economy and food 

supply is apparent. Agriculture is also 

sensitive to changes in weather and climate 

and to a large extent, is dependent on 

favourable weather conditions for crop 

growth and production. With weather 

helping to shape annual productivity, the 

farming community has taken steps in the 

past to build resilience in the face of 

changing weather. As climate continues to 

change and we experience increased 

variability and extremes in weather, the 

agriculture sector, not unlike many other 

sectors, will need to consider ways to 

safeguard crops and cropland. Addressing 

the risks associated with changing weather 

and climate make sense and there are 

already some mechanisms in place to assist 

(e.g. Environmental Farm Plan). In addition, 

the ability of the agriculture sector to cope 

with the impacts of climate change depends 

on the degree to which it is able to handle 

current weather and climate conditions as 

well as its capacity to recognize future 

threats as climate continues to change. 

Climate change adaptation in the 

agriculture sector is in the early stages. The 

sector as a whole will benefit from 

increased resources on the impacts of 

climate change and tools and frameworks 

to enable the development and 

implementation of adaptive measures at 

the farm level.  

In August 2011, the Ontario Centre for 

Climate Impacts and Adaptation Resources 

(OCCIAR), together with the Ontario 

Ministry of Agriculture, Food, and Rural 

Affairs (OMAFRA) developed and delivered 

a climate change adaptation information 

workshop. The goals of the workshop were 

to begin a discussion and raise awareness of 

climate change and its implications to the 

agricultural sector; provide examples and 

case studies of adaptation; provide 

guidance to how current agriculture 

programs can be adapted to climate 

adaption practices, and to discuss 

challenges and approaches for 

incorporating adaptation and mitigation 

into future programs. The workshop 

consisted of a series of presentations made 

by experts in the field of climate change 

adaptation and agriculture. The Agenda for 

each workshop can be found in Appendix 1. 

 This report captures the results of the 

various presentations and summarizes the 

facilitated discussions where participants 

discussed the path forward, roles and 

responsibilities.  
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Executive Summary 

The following points resounded as key principles and recommendations, arising from the 

workshop. 

 It is apparent that the workshop attendees recognize that changes to weather 

and climate are occurring and these changes are having an impact on farms and 

farming systems. 

 In some cases, climate change may be viewed primarily as a future issue and/or 

not top-of-mind for agricultural producers, given other farm-level stressors or 

market/sector-wide pressures. 

 Education and outreach are important activities to raise awareness, bring the 

latest science about climate change to the agriculture sector, communicate the 

potential impacts, and assist in promoting adaptation. Case studies and best 

practices are useful resources. 

 There may be opportunities – rather than only challenges – that result from 

climate change; opportunities that the agriculture sector should be prepared to 

capitalize on.   

 Farm-level tools and supports must be developed to help producers in 

adaptation planning. Modifying existing tools may be the easiest way to assist in 

adapting to changes in weather and climate. 

 Assessing and managing changing weather and climate impacts on Ontario 

agriculture should use existing knowledge of current vulnerabilities and 

incorporate anticipated future risks. 

 The agriculture sector will play a critical role in addressing climate change at 

local, regional, provincial, national and international levels. 

 Workshops, seminars and training opportunities are valuable ways to 

communicate climate science and help the adaptation planning process.  Other 

tools should also be explored, such as on-line resources / distance learning. 
 

While farmers have traditionally adapted well to weather changes, climate impacts on the 

agriculture sector present new challenges and magnify the stresses already in place. While 

Ontario farmers will need to adapt to climate change, they can also play a key role in building 

the agriculture sector’s resilience to a changing climate.  

The results of this workshop provide insights into climate change impacts on the agriculture 

sector; adaptation support tools, programs, and case studies of adaptation planning already 

underway; and potential roles and priorities for dealing with the impacts of climate change on 
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agriculture. These results are meant to begin a dialogue on how climate change will affect the 

agriculture sector and what adaptation planning steps are needed for Ontario farmers going 

forward. 
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Presentations 
 

The following are brief summaries of the presentations made at the workshop. The 

presentations are available for viewing on the www.climateontario.ca website.

http://www.climateontario.ca/
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Changing Weather, Changing 

Climate:  climate science and 

potential impacts on agriculture and 

other sectors in Ontario  

Al Douglas, Ontario Centre for Climate 

Impacts and Adaptation Resources 

 

Human activities, such as the burning of 

fossil fuels, are increasing the concentration 

of greenhouse gases in the atmosphere. 

Pre-industrial levels of carbon dioxide 

averaged at 280 parts per million by volume 

(ppmv) while current levels are >380 ppmv 

and increasing at a rate of 1.9 ppm yr-1 since 

2000, exceeding the natural range over the 

last 650,000 years. Based upon growth rate 

models by the International Monetary 

Fund, global fossil fuel emissions are 

estimated to increase by 3% in 2010.  

 

Climate change is defined by:  

1) Long term changes to temperature and 

precipitation;  

2) Fluctuations in variability: changes in high 

and lows temperatures, precipitation, etc., - 

daily, seasonally and annually;  

3) An increase of extreme events such as 

wind, rain, snow, and drought.  

Globally, annual temperatures have 

increase by ¾ a degree, while in Canada has 

increased by 1.4 °C. In Ontario, recent 

warming temperatures have resulted in 

seven of the eight warmest years on record 

since 2001. Since 1978, Barrie has 

demonstrated an average annual mean 

temperature increase, while total annual 

precipitation has slightly decreased. 

Projections from the Canadian Climate 

Change Scenarios Network (CCCSN) suggest 

the average annual temperature in Ontario 

will increase by 2.5°C to 3.7 °C by 2050 

(under a medium emissions scenario).  

Changing weather and climate will result in 

both positive (e.g. potential increase in soil 

moisture) and negative impacts (e.g. 

increases in pest, diseases, weeds, and 

fungi) to the agricultural sector.  Both 

negative and positive impacts must be 

understood to allow producers to capitalize 

upon potential opportunities and prepare 

and plan for future challenges. Producers 

who anticipate potential negative impacts 

from climate change are expanding their 

coping range and building resiliency into the 

planning process. This process involves 

combining old and new strategies and 

knowledge to strengthen their adaptive 

capacity.  

Farmers currently have many of the tools 

and techniques needed for adapting to 

climate change available to them. Current 

methods include Best Management 

Practices (BMPs), crop and pasture rotation, 

fallowing of fields, and low or no tillage 

techniques, and wind barriers, as examples.   

There are many experts working towards 

furthering the field of knowledge of climate 

adaptation, such as municipal planners, 

engineers, municipalities, and specialists. 

Agriculture and Agri-Food Canada (AAFC) 

hosted 13 climate change adaptation 
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workshops from November 2009 to June 

2010, which identified regional and sectoral 

issues and opportunities, as well as actions 

and/or solutions needed in the agricultural 

sector. In Ontario, the Expert Panel on 

Climate Change Adaptation listed 59 

recommendations, with some specific to 

agriculture, while CLIMATE READY Ontario’s 

Adaptation Strategy and Action Plans, lists 

actions to be completed. Very little research 

has occurred involving climate change 

adaptation and the agricultural sector in 

Ontario therefore future research in this 

sector is encouraged.  

In closing, farmers should be encouraged 

and empowered to make climate sensitive 

decision making in their everyday and long-

term planning processes. Sectors, business, 

and fields of study need to be aware of 

climate-related risks and work towards 

reducing and mitigating those risks through 

the development of adaptive strategies and 

exercising the precautionary principle. 

Finally, the tools do exist to facilitate 

climate risk decision-making for the 

agricultural sector.  
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Weather Impacts – Spring 2011 

Chris Brown, OMAFRA 

 

Farmers adapt daily to changing weather 

conditions. While the intensity and 

frequency of extreme events is expected to 

change in the context of climate change, 

farmers have historically adapted 

successfully to past severe weather 

episodes and will continue so under future 

conditions.  

Middlesex county weather records 

demonstrate historically normal “dry and 

wet” cycles over the last 22 years. 2009 was 

considered a very productive year with 

optimal growing conditions, while 2010 was 

riddled with poor weather conditions i.e. 

too much rain, followed by too little rain. 

The 2011 season is considered typical for 

Ontario agriculture. Producers continue to 

operate in a variety of weather conditions.  

Weather is an unknown factor and difficult 

for farmers to predict. Farmers adapt to 

varying weather conditions through the 

multiple methods and technologies. Some 

examples include: 

 Installation of tile drainage; 

 Purchasing of larger and newer 

equipment; 

 Purchasing crop insurance; 

 Sharing information through the use 

of social media i.e. inform other 

farmers of pest invasions;     

 Implementation of scouting and 

monitoring techniques; 

 Increasing of organic matter; 

 Introduction to new varieties; 

 Implementation of cover crops.  

While weather is difficult to predict on a 

daily basis, historical records suggest 

Ontario’s climate is warming. For example, 

maps of Crop Heat Units for corn 

production based on weather data from 

1961 – 1990 demonstrate that heat units of 

2900 predominately following the shoreline 

of Lake Ontario and northwards of London. 

From 1971 – 2000, the 2900 Crop Heat 

Units level shifted northwards towards 

Guelph, southern Lake Simcoe, and north of 

Ottawa. These shifts have resulted in 

changes of the fall harvest dates for many 

crops.   

While Ontario’s climate will continue to 

warm and farmers will continue to adapt to 

changing weather and climatic conditions, 

farmers realize that weather will change 

from year to year and season to season.  
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Nutrient Management: Best 

Management Practices to Adapt to 

Extreme Rainfall Events 

Dr. Bonnie Ball and Dave Bray, OMAFRA 

 

“We know that extreme weather is 

becoming more frequent. Across the 

province we have seen an increase in 

prolonged heat waves, torrential 

rainstorms, windstorms, even drought.” – 

Climate Ready, Ontario’s Adaptation 

Strategy and Action Plan 2011 - 2014 

Climate and weather patterns are shifting 

away from historical norms in Ontario. 

Average daily normal and 

minimum/maximum temperatures are 

increasing demonstrating a trend towards 

of a warming climate. Shifts in precipitation 

regimes are occurring as well with Ontario 

summers becoming dryer and winters, 

wetter. 

Nutrient cycling is influenced by climatic 

variables, such as temperature and 

precipitation. For farmers to manage 

nutrients, there is no “one size fits all 

solution”. Best Management Practices 

(BMPs) offer practical and affordable 

approaches to conserving a farm's soil 

(nutrients) and water resources. While 

BMPs do not consider the effects of climate 

change on nutrient management, current 

BMPs can be modified to help reduce a 

farmer’s potential risk associated with 

climate change.  

Examples of BMPs methods useful for 

climate adaptation are: 

 Later season crop and field fertilizer 

application to reduce nitrate leaching; 

 The use of various fertilizer application 

methods i.e. injection of manure into 

soil; 

 Implementation of cover crops during 

the fall and spring to absorb excess 

nitrate and soil erosion; 

 Implementation of no or low tillage 

methods to reduce erosion; 

 Use of band or subsurface placement 

instead of broadcast; 

 Planting into tilled manured zone.  

While Best Management Practices currently 

have no specific climate change guidelines, 

the current methods which conserve a 

farm's soil and water resources can be 

applied towards adaption management 

strategies.  
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A Changing Climate – Viticultural 

Challenges and Opportunities in 

Niagara 

Wendy McFadden-Smith, OMAFRA 

 

Viticulturalists are asking the question 

“What does climate change mean for the 

Ontario grape and wine industry?” Climate 

change is expected to cause: 

 longer and warmer summers; 

 an increase in the number of frost free 

days; 

 an increase in mean growing season 

temperature; 

 an increase in the fruit maturation 

period; 

 an increase in the number of extreme 

hot days; 

 more volatile weather patterns; 

 more extreme weather occurrences; 

 a decrease in spring and summer 

precipitation; 

 an increase in harvest period 

precipitation.    

These shifts are problematic as the wine 

industry is extremely sensitive to climate 

and weather fluctuations. On average, it 

takes four years to get a grape vine to 

production. Extreme changes in weather 

conditions can result in vine damage or 

death.  

Grape varieties in the Niagara area of 

Ontario grow in regions I and II (based up 

degree days above 0°C), meaning these 

varieties require warm days and cool nights. 

With the implications of climate change, 

niche markets (i.e. ice wine) may suffer 

economically. As well, wines require specific 

soil regimes and new varieties may be 

unable to grow in once thriving regions.  

With the increase in total hot days, fruit is 

also susceptible to damage, which can 

result in heat injuries where, for example, 

berries cook from the inside out while 

attached to the vine. Such damage can 

change the physical properties and render 

the berries useless. 

 Other extreme weather events, such as hail 

and lightning strikes, can cause severe 

physical damage to fruit and vines leading 

to crop damage, and in turn, economic loss. 

Predicted decreases in precipitation during 

the spring and summer months are also of 

concern to producers. To adapt, vineyards 

may install trickle irrigation systems, plant 

cover crop mulches to reduce 

evapotranspiration, and other methods to 

adapt to varying precipitation. These 

adaptation measures may be very costly to 

viticulturalists. 

Extreme fluctuations in winter 

temperatures are also detrimental to 

specific varieties of grape. When 

temperatures drop during the winter 

months grapevines acclimate to the cooling 

temperatures. When temperature 

fluctuations occur through the winter 

months, grapevines are unable to cope with 

temperature changes leading to potential of 

vine and bud loss (LTE50: the specific 

temperature where buds are killed). 
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Adaptation methods such as wind machines 

may be employed to reduce loss. Warming 

winter temperatures have the potential to 

allow for new diseases, fungi, and pests to 

thrive as well.  

To adapt to climate change, the industry is 

working on improving   grape hardiness as 

well as changes in the wine making 

processes.  
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Vulnerability Assessment for Agriculture in the Lake Simcoe Watershed 

Jackie McCall, Ministry of Agriculture, Food, and Rural Affairs 

 

The Lake Simcoe Protection Plan aims to protect and restore the ecological health of the Lake 

Simcoe watershed. The Plan lists many actions, some of which are: 

• A Phosphorus Reduction Strategy; 

• An Assessment of Water Quality Trading; 

• A Climate Change Adaptation Strategy  

 

A vulnerability assessment conducted for the agriculture sector in the Lake Simcoe watershed 

used provincial-scale data to generate indicators, as listed below, to assess vulnerability using a 

simple scoring system of High, Medium, and Low.  

 

Indicator 1: Number of Animals: 

• Based on number of animals per watershed; 

• Heat stress on livestock could be exacerbated with increasing temperatures; 

• Regions with greater the density of animals have greater potential for heat 

stress to occur under warmer conditions. 

 

Indicator 2: Irrigation Hectares: 

• Numbers based upon irrigated hectares per watershed;  

• Used as an example for agricultural water use;  

• Assumes that climate change will lead to more extreme droughts, which 

impact water availability under irrigated conditions. 

 

Indicator 3: Water Erosion Potential: 

• Based on potential soil erosion in tonne/ha per quaternary watershed; 

• Uses USLE and Soil Land Classification data to calculate; 

• Assumes that climate change will lead to more frequent intense rainstorms; 

• As rain intensity increases the potential for soil loss is greater. 

 

Overall, three indicator maps were combined to generate a sensitivity index. The Nottawasaga 

region has the highest sensitivity due to the high intensity of agriculture occurring in the 

district. The map does not consider mitigation factors or adaptive capacity and has data gaps.  

 

A total of eight recommendations were concluded from the assessment: 
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1. The sensitivity scoring should remain 

at a quaternary level;  

2. The sensitivity assessment should be 

conducted on a provincial level with a 

single set of ranges for each 

sensitivity indicator; 

3. The sensitivity assessment should be 

conducted on a provincial level with a 

single set of ranges for each 

sensitivity indicator; 

4.  A single set of ranges for each 

indicator should be vetted by an expert committee to ensure that classifications of 

properly represent the fluctuation in numbers across the province; 

5. A more accurate province wide agricultural land use data set, such as the one the 

Agricultural Resource Inventory is attempting to capture, should be obtained; 

6. Assessment should be re-run with 2011 agricultural census data. Need to consider ways 

to deal with large fluctuations in commodities (e.g. hog industry); 

7. In adaptive capacity piece should be included to move this exercise from a sensitivity 

assessment to a vulnerability assessment; 

8. Develop a data set that can be used to assess the current sensitivity of pests. 

 

It is anticipated that climate change will alter temperature and precipitation regimes, which will 

have impacts on water demands and soil. This document provides recommendations refining 

the datasets used and suggests some possible indicators to consider in future assessments.  
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 Current Efforts to Adapt to Changing 

Weather 

Don McCabe, Ontario Federation of 

Agriculture

 

“Definition of a Farmer: Manager of carbon 

and nitrogen cycles to produce starch, oil, 

protein, fuel, fiber and energy for 

worldwide consumers at the highest 

quality” – Don McCabe. 

Farmers are producers of cash crops, corn, 

soybeans, wheat, beef, fruit and vegetables, 

and eggs, etc. But farmers are also 

managers of carbon and nitrogen as they 

play integral roles in managing carbon and 

nitrogen.  

The Canada Land Inventory reveals that 

southern Ontario holds the majority of class 

1 and 2 dependable agricultural land in 

Canada. Canada itself has very little 

dependable agricultural land currently 

available.  

Climate change is predicted to increase 

annual temperatures, change precipitation 

patterns, increase frequency of severe 

weather events, and cause shifts in pests 

and diseases, all which will impact Canadian 

producers to some degree. Farmers are 

generally unconcerned about climate 

change models and science, but instead 

focused upon the potential impacts of 

climate change and how it may impact 

production. Farmers are concerned about 

the potential impact on costs climate 

change may bring towards electricity, and 

chemicals, fertilizers.  Farmers, however, 

can be a part of the solution in helping 

potentially mitigate Greenhouse Gas 

emissions (GHGs).  

Canadian agriculture is estimated to 

contribute 10% of Canada’s total GHGs 

emissions. Canadian agriculture however 

can be “20% of the solution”. Agriculture 

can reduce emissions through the adoption 

of technology and management. Producers 

can also become “emission removers” as 

farm land can act as carbon sinks if 

maintained properly.  

Farmers are currently adapting to a 

changing climate through efforts such as 

tillage methods (i.e. no till), crop breeding 

(i.e. C4 vs. C3 plants), perennial choices (i.e. 

30 year orchards, vineyards), and pest 

control.   

Potential management tools for 

government involve the introduction of a 

carbon tax as well as a cap & trade system 

involving offsets. The cap & trade system 

could generate new revenue to offset the 

costs for farmers. Policies and protocols 

need to be in place to assist with these 

potential programs. 

Canadian agriculture can be a part of the 

climate change solution if given the 

opportunity. Farmers are the managers of 

carbon and nitrogen and can play a lead 

role in the management and reduction of 

GHGs in Canada.  
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Business Risks and Opportunities, 

and Cost Sharing – threats and 

opportunities to the farm business, 

current risk management programs, 

and how we are preparing for the 

future 

Gail Simkus, Agricorp 

 
Agricorp is an agency of the Government of 

Ontario, who partners with government and 

industry to deliver programs that help the 

Ontario agriculture sector manage risks.  

Agricorp has many programs they deliver, 

such as: 

• AgriStability  

• Production Insurance 

(AgriInsurance) 

• Risk Management Program (RMP) 

• Farm Business Registration (FBR) 

• Grain Financial Protection Program 

(GFFP) 

• Dairy Credit Program 

• Orchard and Vineyard Transition 

Program (OVTP) 

 

Growing Forward is a business risk 

management program that encompasses a 

suite of programs, some key examples listed 

above.  This program was designed through 

provincial, territorial, and federal 

governments, to provide farmers with the 

financial tools they need to manage risks to 

their businesses (i.e. drought, market 

fluctuations). In total, governments have 

committed to investing $1.3 billion over five 

years in Growing Forward programs.  

Started in 1966, Production Insurance is an 

important program that protects producers 

from yield reduction and crop losses caused 

by insured perils (i.e. drought, excessive 

moisture, etc). For example, from 2000 – 

2010, drought resulted in 55% of claims by 

peril.  

For the majority of plans, the government 

funds 60% of the premium cost and 100% of 

the administrative cost. It offers 73 crop 

plans and covers nearly 100 commercially 

grown crops. For example, in 2010, corn 

resulted in 36% of the total liability.  

Overall, production insurance liability 

claims, and premiums, have increased since 

1967. A total of fifteen thousand 

participants with a total liability of 2,158 

million dollars occurred in 2009. 

AgriStability is a whole farm approach that 

protects producers from fluctuating market 

prices, increased cost, and production 

losses. It functions under the philosophy 

that producers and governments share in 

replacing the lost income together.  

The Risk Management Program provides 

and covers price and cost of production 

risks, as well as acts as an advance against 

the provincial component of AgriStability. 
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Responding to Climate and Weather 

impacts: Building Resilience through 

Existing Programs 

Harold Rudy, Ontario Soil and Crop 

Improvement 

 

Farmers are very experienced in managing 

risk on a daily basis. The Ontario Soil and 

Crop Improvement Association (OSCIA) has 

a network of 50 counties/districts and its 

mission is to communicate and facilitate 

responsible economic management of soil, 

water, air, and crops through development 

and communication of innovative farming 

practices. OSCIA has a long list of on-farm 

field-scale trials including: 

 Tillage/planting methods; 

 Fertility/nutrient; 

management/precision agriculture; 

 Variety comparisons/plant population 

counts; 

 Disease/weed/insect control; 

 Forage crop competitions; 

 New crop opportunities. 

OSCIA is well known for the delivery of the 

Environmental Farm Plan (EFP). Across 

Ontario, EFPs are found most prominently 

in regions where we find the largest amount 

of farmers. The EFP is a voluntary 

environmental awareness program. It is a 

confidential, self administered risk 

assessment process to identify and address 

environmental concerns on one’s property. 

It is available in Ontario, other provinces, 

and in over thirty countries. OSCIA would 

like farmers to understand that completing 

an EFP will be relevant for cost sharing in 

the future. 

The assessment consists of many questions 

and worksheets, which provides actions 

with a timeline and mitigating factors. 

There are 22 BMPs including one relevant 

to climate change. There are seven 

worksheets when considering climate 

change i.e. soil and site evaluation, which 

can be easily tied into a separate schedule.  

Adaptation research for the agricultural 

sector is occurring in Ontario. The 

University of Guelph and OFA are 

researching the potential of biofuel for 

energy and whether the conversion of 

biomass to energy is economically viable 

and environmentally friendly. Biofuel crops 

can be cultivated on land unsuitable for 

food crops, thus producing a fuel source 

without adverse impacts on food crops 

and/or pasture land.  

Farmers have a good image in society and 

with climate change and need every 

opportunity to be supported in new 

technology and adaptive projects on farms. 

The EFP is the foundation that will help 

farmers manage risk, and can be altered 

schedule-wise when issues become 

evaluated. 
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Combining Mitigation and Adaptation for Sustainable Farming: A Case Study 

Brian Gilvesy, Y U Ranch 

 

Brian Gilvesy owns “Y U Ranch”, a once full 

scale tobacco farm now dedicated towards 

promoting and raising sustainable grass-fed 

Texas Longhorn beef.  

 

A case study was written about the Y U 

ranch operation including its transition from 

tobacco to cattle farming.  

Mr. Gilvesy decided when transitioning 

away from tobacco farming, which he felt 

was ecologically devastating to his soils, to 

research the potential of raising ecologically 

sustainable cattle. This type of agriculture 

required little reliance on modern 

technologies and fossil fuels thus allowing 

the farmer to maintain control over a large 

component of farming practices.  

Texas Longhorn cattle are resilient to 

fluctuating temperatures and can be raised 

solely on native grasses and hay. Grass fed 

cattle require 30% less feed than grain fed 

cows. In the winter months, dry loose 

winter forage is fed to Mr. Gilvesy’s cattle.  

The native grasses of Mr. Gilvesy’s ranch are 

fertilized by the cattle, which in turn, 

consume the grasses. These polyculture 

grasses are adapted to growing in hot and 

dry conditions, as well as cool and damp 

climates. The roots are 12 – 16 feet deep, 

which assist in reducing soil erosion and 

retaining carbon in the soil.   

The grassland landscape provides excellent 

habitat for native pollinators. Hedgerows 

grown in between crops provide suitable 

habitat for pollinators as well. Mr. Gilvesy 

noted that crops grown closest to the 

hedgerows appear to be healthier and 

“fuller” than crops located with no 

hedgerows nearby. Hedgerows are found to 

reduce crop transpiration.  

Wetlands are preserved on the Y U Ranch 

landscape to help mitigate flooding and 

help retain the water levels. Buffering 

watercourses keeps topsoil on the land, 

cools water temperatures, and filters water, 

and slows water flow. Water control 

structures can be closed to assist in 

retaining water throughout dry spells.  

Mr. Gilvesy’s goal was to create a farm and 

a business operation that is self reliant and 

ecologically friendly. Through various 

ecologically sound technology and methods, 

Brian is also preparing for climate change 

impacts as well as currently reducing his 

carbon footprint. Y U Ranch clearly 

demonstrates these ideals.  
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Discussion Sessions 

Morning and afternoon discussion sessions allowed OCCIAR and OMAFRA to gather 

perspectives on climate change adaptation gaps, needs, roles and responsibilities.  

Market/global pressures and on-farm challenges combined with changing weather and climate 

reinforce the need for farmers to continue building resilience and position themselves to 

capitalize on opportunities that may arise by: 

 identifying how changing weather and climate affect current stresses and create new 

challenges for the agriculture community; 

 identifying weather and climate variability and change. 

The following questions and ensuing discussion period were designed to poll farmers and other 

experts on: 

 the extent to which they have witnessed changes in the weather and climate; 

 to what extent those changes have affected their operations; 

 additional efforts that may be required to cope with these changes.  

In addition, sessions sought comment about ways in which climate- and weather-related 

impacts may be evaluated in the context of existing policies, programs and procedures. 

Round Table Discussion – Morning Session 

1. Has weather changed in your area? 

 

Additional comment: While the majority of sectors and stakeholders are not able to ‘feel’ 

or ‘sense’ long term changes to average annual/seasonal temperature and precipitation, 

extreme events stand out in their minds. In addition, they have a much better 

understanding of how the changes/events have impacted them; their lives and their 

businesses. 

 

Workshop attendees stated they are not actively aware of long term changes to 

weather and climate but noted winters seem to have become milder. In Snowbelt 

regions producers have noticed a decrease in overall snow and an increase in wind 

events, while in historically low snow regions, they have observed an increase in snow 

(i.e. London). In regards to an increase of extreme events, farmers noted these seem to 

be occurring more frequently but are unsure. 
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Farming practices appear to have adjusted due to increasing temperatures in Ontario. 

For example, tobacco farmers historically never harvested beyond September 15th but 

recently harvesting dates have extended until October 15th. Also, potato farmers 

historically did not need irrigation 25 – 30 years ago but currently do require such 

technology to produce a successful crop.  

 

Additional Question: Are you aware of any additional records of precipitation or 

temperature that could be useful for improving the spatial resolution of climate maps for 

the area? 

 

Many soil and crop farmers have kept high and low temperature records. The MNR has 

also kept records of snowpack in Ontario from the 1970s until 1990s. 

 

2. Have you ever witnessed severe weather events in your area? If so, when did they 

occur? Were they unique onetime events? Does their occurrence appear to be 

intensifying or increasing? 

 

Farmers hope extreme events, such as the tornado event that devastated Goderich, 

Ontario, will not become an increasing trend. In 2000, 7 inches of rainfall fell in the 

region of Everett and washed many potato crops downstream which resulting in 

significant loss of livelihood for many potato farmers.  Both of these examples were 

localized weather episodes that had long lasting effects on the local agriculture sector. 

In such small geographic regions, Best Management Practices (BPMs) must be modified 

to ensure best possible adaptation to occur.  Grain farmers are noticing the need for 

much more specific management, such as specialized soil sampling in relation to varying 

seeding rates within a field; an effort that was not observed 10 years ago.   

 

Additional Question: Does the current distribution of climate/weather stations do a 

good job of representing the climate of the area or do we need additional monitoring 

stations? Are these stations detecting the intense localized storms? 

 

When researching historical data in Ontario, there are very few stations without data 

gaps. Farmers would like more weather stations as the conditions can vary significantly, 

even over a short geographic span. Crop insurance claims are a method and indication 

of detecting where storms are occurring in Ontario. In the prairies, the Canada Wheat 

Board has a partnership with Weather Bug to subsidize farmers to set up weather 

stations on their farms. This type of program could be implemented in Ontario. 
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Environment Canada also keeps records for Ontario as do various conservation 

authorities for their watersheds.  

 

3. Has changing weather and climate ever affected your agricultural practices and 

your business? If so, what have you done to cope with changed weather including 

extreme weather and variability?  

 

Attendees noted that farmers are finding they are planting earlier in the season and 

harvesting later. This is allowing them to plant longer season crops and gain larger crop 

yields. Also, approximately 30 years ago, farmers used to have to release moisture from 

the soil. Presently, farmers must use large rollers to pack the soil to retain soil moisture. 

In regards to livestock, animal practices have shifted i.e. lambing used to occur during 

the winter months and now are practiced in the fall season. For viticulturalists, any 

changes in weather are problematic for grapes; therefore the industry has adopted 

technology measures to help regulate and reduce any potential risks; e.g. insulating 

crops throughout the winter months. 

 

Additional Question: Do you see any current adaptive measures to be at or near their 

limits of effectiveness thus reducing the ability to build resilience and reduce risk?  Do we 

need any extraordinary or different coping measures as we go into future? 

 

In order to control flooding and accompanying soil erosion, there are ongoing updates 

and expansion of tile drainage in parts of the province. This process is very expensive 

and most farmers cannot afford it. In the 1970s, hedgerows were frequently removed 

yet now are being (re)planted. Similar to tile drainage, this effort is costly. Some farmers 

are using corn rows as snow fences as they are less expensive.  

 

Additional Question: Are risk managements activities geared toward reducing long term 

impacts or do they tend to cover short term impacts? 

 

For those who are more skeptical of changes in long term trends, they will wait for some 

period of time before adopting new practices. If farmers sense an area of high risk over 

the long term, they will install long term risk management projects. Incentives are 

helpful for encouraging farmers to implement long term strategies.  

Afternoon Group Discussion: Exercise 

1. What will be the biggest challenges as changes in climate and weather continue? 

 



Agriculture in a Changing Climate 2011 

 

24 Ontario Centre for Climate Impacts and Adaptation Resources 
 

Workshop attendees offered the following challenges they face in light of a changing 

climate and weather: 

 The ability to store and move water. We must come up with better and creative 

ways to manage water through the use of either water control structures or other 

technologies; 

 Predicting the long term market trends. Farmers must plan on what varieties they 

would like to invest in over time;  

 Farmers must develop an emergency plan for weather related disasters, but are 

finding it hard to prepare when they are unsure of the types of events they may 

encounter with climate change. Farmers are unsure of what to prepare for; 

 The lack of understanding of the climate change issue and how it relates to 

agriculture will continue to prove challenging to the sector.  

 

2. What will you do differently to modify your practices in the face of continued 

weather variability and extremes? 

 

Historically, farmers have adapted to changing weather conditions. Farmers will 

continue to adapt by implementing a broad array of measures. Producers, for example, 

will plant seeds that are drought-tolerant if a dry year is predicted. With recent weather 

changes, producers over the last 10 years have been breeding varieties that are more 

tolerant of extreme weather conditions. It is noted however, that farmers find it difficult 

to prepare for climate change when they do not fully understand what changes are 

expected to occur in the future. Future market trends are also difficult to predict, adding 

to the uncertainty. 

 

Large scale farms and monocrops are viewed as less resilient and with limited diversity, 

may become more vulnerable into the future. If their crop fails, they risk losing large 

amount of capital that has been invested into the one project.  

 

Additional Question: Does the sector understand how weather affects operations? 

 
Yes, the sector fully understands how weather affects operations as producers are 
continuously working under changing environmental conditions. Farmers are beginning 
to feel the impacts on their operations due to climate change. 
 
Additional Question: Should we be protecting farmland and agricultural land? 
 
The Greenbelt Act was an attempt to set aside and preserve agricultural land. The move 

was, in theory, a good decision but the farming community is opposed to the Greenbelt. 
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Many people believe urban farming will help solve some of our food problems, though 

many farmers are skeptical of the urban farm movement.  

 
3. What resources would be helpful and who can provide them? 

 

Workshop delegates included the following as potential resources: 

 Research funding: funding from the federal government has been decreasing making 

it difficult to conduct basic research projects in the area of climate change; 

 Environment Canada is encouraged to share existing data with various agencies, and 

even producers; 

 Farmers felt it was a loss to lose Field Extension Agents;  

 Farmers would like specific rules, training and protocols dedicated towards climate 
adaption. These should be developed alongside farm groups and governments and 
not by the private sector.  

 
4. How can government assist and what are the next steps? 
 

As mentioned previously, reductions in government funding have been continuous thus 

funds dedicated to research would be helpful. Farmers however view the government 

as less than ideal for developing the carbon market solely. Producers would like to work 

in conjunction with the government on carbon sequestration programs. Workshop 

attendees also suggested that the current crop insurance program be updated.  

 
5. What are the barriers to adapting to changes in climate and weather? 

 

It was suggested that the largest barrier that impedes adaptation is the uncertainty in 

what to adapt to. Delegates suggested that the weather variability and associated 

uncertainty makes it difficult to plan for weather variability and extreme events. This 

‘unknown’ factor forces farmers to develop strategies to respond to changes in weather. 

The agriculture sector is eager to obtain information on climate change and how it will 

affect weather and farm operations. Well developed communication materials would 

prove effective at growing the level of knowledge and awareness.  
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Conclusions 

Weather variability and changes to long term climate will continue into the future. Scientific 

research indicates that these factors, as well as the intensity and frequency of extreme 

weather, is likely to increase as well. The impacts of these changes will prove challenging to 

many sectors including the agriculture sector. 

 

Agriculture, by its very nature is sensitive to weather and climate variability. Extreme events 

such as wind, hail, rain, snow and extreme heat or cold can cause significant and long lasting 

impacts to crops, pasture and animals. These impacts also lead to economic losses at the farm 

level. At the same time, projections of increased warming and levels of atmospheric carbon 

dioxide may lead to increased heat units and longer growing seasons. Combined with other 

favourable conditions including soil moisture, adequate nutrients and pest control, climate 

change may present some benefits to the agriculture sector. 

 

When faced with these changes in the past, famers have inherently adjusted farm practices and 

utilized external factors such as crop insurance to overcome the impacts. These coping 

strategies have, in some cases, proven effective to build resilience in the short term. As long 

term averages in temperature and precipitation and weather variability continues or increases, 

farmers may need to re-evaluate the impacts of changing climate and how they cope with the 

changes. Adaptive management approaches that encourage decision-making in the face of 

uncertainty and ongoing evaluation of management decisions will allow farmers to proactively 

make adjustments in order to adapt to the changes. 

 

Educational resources and increased communication to inform the farming community about 

climate change is a key component as agriculture moves toward adaptation. Supportive policies 

and programs such as the Environmental Farm Plan are excellent tools that will yield support to 

farmers who want to assess weather and climate related risks. Considering climate change 

when making decisions now will increase farm resilience and moderate current and future 

climate change risks. 
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Appendix 1 – Workshop Agenda
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Barrie, Ontario: August 24 th ,  2011 

8:00 – 8: 30 am   Registration 

8:30 – 8:45 am Welcome 

8:45 - 9:25 am 

Changing Weather, Changing Climate  – climate science and potential impacts on agriculture 
and other sectors in Ontario 

Al Douglas – Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR) 

9:25 – 10:15 am 

Weather, Climate and Related Agricultural Links in Ontario  
    1. Spring 2011 Weather Impacts - A Slide Show 
         Chris Brown, OMAFRA 
    2.  Soil & Nutrient Management 
         Bonnie Ball & Dave Bray, OMAFRA 
    3. Viticultural Challenges and Opportunities in the Niagara Region on Ontario 
         Wendy McFadden-Smith, OMAFRA 
 

    4. Assessing Vulnerability to Climate Change in the Lake Simcoe Watershed 
         Jackie McCall, OMAFRA 

10:30 – 10:45am Break 

10:45 am – 12:00 pm 

Round Table Discussion 

1. Has weather changed in your area? 

2. Have you ever witnessed severe weather events that are happening in your area?  

a. If so, when did they occur? Were they unique onetime events and/or events 

that are seen more frequently? 

3. Has changing weather and climate ever affected your ag. practices and your business? 

a. If so, what have you done to cope with changed weather including extreme 
weather and variability? 

4. Facilitated by Al Douglas – OCCIAR 

12:00 – 12:40 pm   LUNCH 

12:40 – 1:10 pm 

  Current Efforts to Adapt to Changing Weather – crop research, resiliency, best management 
practices, case studies 

Don McCabe – Ontario Federation of Agriculture 

1:10 –1:45 pm 

Business Risks and Opportunities, and Cost Sharing – threats and opportunities to the farm 
business, current risk management programs, and how we are preparing for the future 

Gail Simkus– Agricorp 

1:45 – 2:20 pm 

  Opportunities for responding to climate and weather impacts: Building Resilience Through 
Existing Programs - Nutrient Management, Environmental Farm Plan, etc 

 Harold Rudy – Ontario Soil and Crop Improvement 

2:20 – 2:35 pm   Break 

2:35 – 3:10 pm 
  Combining Mitigation and Adaptation for Sustainable Farming: A Case Study 

Brian Gilvesy – Y U Ranch  

3:10 – 4:15 pm 

  Group Discussion Exercise 

Knowledge Resources to Inform Farm Adaptation Decisions  

1.  What will be the biggest challenges as changes in climate and weather continue? 

2. What will you do differently to modify your practices in the face of continued weather 
variability and extremes? 

3. What resources would be helpful and who can provide them? 

4.  How can government assist and what are the next steps? 

5. What are the barriers to adapting to changes in climate and weather?  

4:15PM   Wrap Up 
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Appendix 2 - Delegate Package  
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Ontario Centre for Climate Impacts and Adaptation Resources 
 

OCCIAR is a university-based, resource hub for researchers and stakeholders searching for 

information on climate change impacts and adaptation. The centre communicates the latest 

research on climate change impacts and adaptation; liaises with partners across Canada to 

encourage adaptation to climate change and aids in the development of tools to assist with 

community and sectoral adaptation. 

 

The mandate of the Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR) is 

to effectively communicate the science of climate change including its current and future 

impacts; encourage the development and implementation of adaptation strategies in order to 

reduce climate vulnerability and increase resiliency and to create and foster partnerships with 

stakeholder groups in order to produce and provide resources to aid in adaptation planning and 

action. The Centre is also a hub for climate change impacts and adaptation activities, events 

and resources throughout Ontario. 
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Climate Change 

Climate is naturally variable and has 

changed significantly over the history of the 

Earth. Over the past two million years, the 

Earth's climate has alternated between ice 

ages and warm interglacial periods. There 

are a number of climate variability drivers, 

from changes in the Earth's orbit, changes 

in solar output, sunspot cycles, volcanic 

eruptions, to fluctuations in greenhouse 

gases and aerosol concentrations. When 

considered together, they effectively 

explain most of the climate variability over 

the past several thousand years. These 

natural drivers alone, however, cannot 

account for the increase in temperature and 

accompanying suite of climatic changes 

observed over the 20th century. 

Climate change may manifest itself as a shift 

in mean conditions or as changes in the 

variance and frequency of extremes of 

climatic variables. Global average surface 

and lower-troposphere temperatures 

during the last three decades have been 

progressively warmer than all earlier 

decades, and the 2000s (2000–09) was the 

warmest decade in the instrumental record 

(NOAA, 2010). Arndt et al., (NOAA, 2010) 

compared temperature data for the last 6 

decades in Canada and concluded that the 

2000s was the warmest decade out of the 

six that are available for its national study, 

with an average temperature of 1.1°C 

above normal. In order, from warmest to 

coolest, the remaining decades are: 1990s 

(+0.7°C); 1980s (+0.4°C); 1950s (+0.1°C); 

1960s (0.0°C); and 1970s (-0.2°C) (Arndt et 

al., (NOAA), 2010).   

There is growing recognition that planning 

for these changes may pose challenging 

problems for natural resource managers 

(IPCC, 2001). There is confidence in the 

ability of climate simulation models to 

provide natural resource managers with 

useful projections of future climate 

scenarios to support planning and 

management across a range of space and 

time scales.  

Globally, two broad policy responses to 

address climate change have been 

identified. The first is mitigation, which is 

aimed at slowing down climate change by 

emitting less greenhouse gases in the 

atmosphere or capturing it through various 

sequestration methods. The second is 

adaptation, which is aimed at adjusting 

resource uses and economic activities in 

order to moderate potential impacts or to 

benefit from opportunities associated with 

climate change.  The primary focus of this 

workshop is on the latter approach. 
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Figure 1: Adaptation and mitigation in the context of climate change (modified from Smit et al., 1999 

cited in Lemmen et al., 2008). 

Impacts and Adaptation 

There is consensus among international 

scientists that climate change is occurring, 

that the impacts are already being felt in 

regions all around the world and that they 

will only get worse. “Impacts due to altered 

frequencies and intensities of extreme 

weather, climate and sea-level events are 

very likely to change” (IPCC, 2007). 

Even after implementing measures to 

reduce greenhouse gas emissions, some 

degree of climate change is inevitable and is 

already having economic, social and 

environmental impacts on communities. 

Adaptation limits the negative impacts of 

climate change and takes advantage of new 

opportunities. It is not an alternative to 

reducing greenhouse gas emissions in 

addressing climate change, but rather a 

necessary complement. “Adaptation will be 

necessary to address impacts resulting from 

the warming which is already unavoidable 

due to past emissions” (IPCC, 2007).  

Reducing greenhouse gas emissions 

decreases both the rate and overall 

magnitude of climate change, which 

increases the likelihood of successful 

adaptation and decreases associated costs. 

Adaptation is not a new concept as many 

approaches have already allowed us to deal 

with our extremely variable climate. The 

nature and rate of future climate change, 

however, poses some new challenges. 

Ontario is relatively well adapted to present 

climatic conditions; however, it may not be 

ready for the impacts resulting from 

changes in average and extreme climatic 

conditions.  Recently, Ontario has 

experienced climatic events such as such as 

Climate Change 

(including variability) 

Impacts and 

Autonomous Adaptation Mitigation (reducing 

greenhouse gas emissions 

Planned Adaptation 

Responses and 

Investments 
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drought, flooding, heat waves and warmer 

winters.  These have resulted in a wide 

range of impacts including water shortages, 

lower Great Lakes water levels, declines in 

agricultural production, power outages and 

outbreaks of water-borne diseases.   

Developing an effective strategy for 

adaptation requires an understanding of 

our vulnerability to climate change. “Future 

vulnerability depends not only on climate 

change but also on development pathway” 

(IPCC, 2007). Vulnerability is determined by 

three factors: the nature of climate change, 

the climatic sensitivity of the system or 

region being considered, and our capacity 

to adapt to the resulting changes. The 

tremendous geographic, ecological and 

economic diversity of Canada means that 

the 3 factors mentioned above, and hence 

vulnerabilities, vary significantly across the 

country. In many cases, adaptation will 

involve enhancing the resiliency and 

adaptive capacity of a system to increase its 

ability to deal with stress.  

Adaptation responses include biological, 

technical, institutional, and economic, 

behavioural and other adjustments that 

reduce vulnerability to the adverse impacts, 

or take advantage of positive effects, from 

climate change. Effective responses to 

climate change require an integrated 

portfolio of responses that include both 

mitigation and adaptation.  

Ontario is generally well equipped to adapt 

to climate change, but this adaptive 

capacity is not uniformly distributed across 

the province. Ontario has noted differences 

in adaptive capacity between urban and 

rural communities (Table 1).  Indicators 

such as: economic resources; availability of, 

and access to, technology, information and 

skills; and the degree of preparedness of its 

infrastructure and institutions (Smit, et al., 

2001) are all necessary in developing and 

acting on a climate change adaptation 

strategy (Figure 2).  

It is imperative that decision-makers 

understand current vulnerabilities and the 

extent of future change to make well-

informed adaptation planning decisions.  

Without this, insufficient actions or actions 

that inadvertently increase vulnerabilities 

could be made. 
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Table 1: General differences in adaptive capacity, which affect vulnerability to climate change, between 

urban and rural communities (Atlantic Canada, Quebec, Ontario and Prairies) (Lemmen et al., 2008). 

URBAN CENTRES RURAL COMMUNITIES 

Strengths Strengths 
Greater access to financial resources Strong social capital 

Diversified economies Strong social networks 

Greater access to services (e.g. health care, social 
services, education) 

Strong attachments to community 

Higher education levels Strong traditional and local knowledge 

Well-developed emergency response capacity High rates of volunteerism 

Highly developed institutions  

Limitations Limitations 
Higher costs of living Limited economic resources 

More air quality and heat stress issues Less diversified economies 

Lack of knowledge of climate change impacts and 
adaptation issues 

Higher reliance on natural resource sectors 

High dependence on critical, but aging 
infrastructure 

Isolation from services and limited access 

Issues of overlapping jurisdictions that complicate 
decision-making processes 

Lower proportion of population with technical 
training 

 

 

Figure 2: Determinants of adaptive capacity (adapted from Smit et al., 2003 as cited in Warren and 

Egginton, 2008) 
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Historic Climate and Climate Trends for Barrie 

The following is a compilation and summarization of weather and climate data for Barrie, 

Ontario (Figure 3 – 7). These graphs provide insight into how much certain climate variables, in 

this case temperature and precipitation, have changed over the life of the weather station.  In 

conducting a regional analysis of climate change, additional stations from multiple sources 

would provide a more substantive evaluation. The data below were obtained from Environment 

Canada. 

 

Daily Weather 
 

Daily climate data from the Barrie WPCC weather station (44°22'33.012" N , 79°41'23.010" W) , 

obtained from Environment Canada, was averaged to obtain monthly values for temperature 

and precipitation (Environment Canada, 2010).  Seasonal climate values (i.e. winter DJF, spring 

MAM, summer JJA and fall SON) were calculated by averaging the monthly data.  In the 

following section, temperature and precipitation data, for the years 1978 to 2008, are displayed 

annually and seasonally (winter, spring, summer and fall) with line charts (Figures 3 to 7) and 

includes: mean, maximum and minimum temperature and annual precipitation. Definitions of 

mean, maximum and minimum temperature and annual precipitation can be found in the 

Glossary.  

Data was missing from 1980, 1987, 1988, 1994, 2005, 2006, 2007 and 2008.  As a result, 

average annual temperature could not be calculated for these years.  Average winter 

temperature could not be calculated for 1980, 1988, 1995, 2007 and 2008. Average summer 

temperature could not be calculated for 1980, 1988, 2006, 2007 and 2008 and total 

precipitation could not be calculated for 2005, 2006, 2007 and 2008. 
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Historical Climate Data for Barrie 

Annual Temperature and Precipitation 

     

      

Figure 3: Average annual mean, maximum and minimum temperature (°C) and total annual precipitation 

(mm) from 1978 to 2008. Data from Barrie WPCC (Environment Canada, 2011) shows that average 

annual mean temperature has increased 1.7 °C, average annual maximum temperature has increased 

1.9°C, average annual minimum temperature has increased 1.6°C and total annual precipitation 

decreased (10 mm) at this location over the 31 years of record 
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Winter Temperature and Precipitation 

          

      

Figure 4: Average winter mean, maximum and minimum temperature (°C) and total winter precipitation 

(mm) from 1978 to 2008. Data from Barrie WPCC (Environment Canada, 2010) shows that average 

winter mean temperature has increased 2.2 °C, average winter maximum temperature has increased 

1.9°C, average winter minimum temperature has increased 2.3°C and total winter precipitation has 

remained unchanged at this location over the 31 years of record. 
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Spring Temperature and Precipitation 

     

     

Figure 5: Average spring mean, maximum and minimum temperature (°C) and total spring precipitation 

(mm) from 1978 to 2008. Data from Barrie WPCC (Environment Canada, 2011) shows that average 

spring mean temperature has increased 0.8°C, average spring maximum temperature has increased 

0.9°C, average spring minimum temperature has increased 0.4°C and total spring precipitation 

increased by  27 mm at this location over the 31 years of record. 
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Summer Temperature and Precipitation 

     

     

Figure 6: Average summer mean, maximum and minimum temperature (°C) and total summer 

precipitation (mm) from 1978 to 2008. Data from Barrie WPCC (Environment Canada, 2011) shows that 

average summer mean temperature has increased 1.8 °C, average summer maximum temperature has 

increased 1.8°C, average summer minimum temperature has increased 2.1°C and total summer 

precipitation increased 50 mm at this location over the 31 years of record. 
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Fall Temperature and Precipitation 

     

     

Figure 7: Average fall mean, maximum and minimum temperature (°C) and total fall precipitation (mm) 

from 1978 to 2008. Data from Barrie WPCC (Environment Canada, 2011) shows that average fall mean 

temperature has increased 2.0°C, average fall maximum temperature has increased 2.3°C, average fall 

minimum temperature has increased 1.7°C and total fall precipitation has remained unchanged at this 

location over the 31 years of record. 
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Discussion Session Questions 

Responding to both short and long term changes in weather and climate requires proactive 

planning and response. While the agriculture sector is inherently sensitive to changes in 

weather and climate, climate change including variability will pose larger challenges into the 

future and potentially to a larger extent. In order to glean perspectives into the current and 

future sensitivities to climate change and to understand what tools are needed to respond to 

these weather challenges, interactive sessions have been developed for this workshop. These 

sessions will help identify to what extent weather and climate change are affecting agricultural 

practices and what resources are required to properly plan and implement adaptive response 

strategies within the sector.   Workshop attendees are invited to respond to the questions 

based on their own personal experience.  The results of these discussions will be documented 

in the workshop report and will be used to inform both needs and gaps in the agriculture sector 

as they pertain to climate change adaptation. 

 

Morning Session: Round Table Discussion: 

1. Has weather changed in your area? 

2. Have you ever witnessed severe weather events that are happening in your area?  

a. If so, when did they occur? Were they unique onetime events and/or events that 

are seen more frequently? 

3. Has changing weather and climate ever affected your agriculture practices and your 

business? 

a. If so, what have you done to cope with changed weather including extreme 

weather and variability? 

 

Afternoon Session: Group Discussion Exercise: 

1. What will be the biggest challenges as changes in climate and weather continue? 

2. What will you do differently to modify your practices in the face of continued weather 

variability and extremes? 

3. What resources would be helpful and who can provide them? 

4. How can government assist and what are the next steps? 

5. What are the barriers to adapting to changes in climate and weather?  
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Glossary 

The definitions are drawn from the Intergovernmental Panel on Climate Change reports (2001, 2007), 

From Impacts to Adaptation (2008) and the Canadian standard “Risk Management: Guidelines for 

Decision-Makers” (CAN/CSAQ850-97). 

Adaptation 

Adaptation is initiatives and measures to reduce the vulnerability of natural and human systems 

against actual or expected climate change effects. Various types of adaptation exist, e.g. 

anticipatory and reactive, private and public, and autonomous and planned. Examples are 

raising river or coastal dikes, the substitution of more temperature-shock resistant plants for 

sensitive ones, etc. 

Adaptation benefits 

Adaptation benefits are the avoided damage costs or the accrued benefits following the 

adoption and implementation of adaptation measures.  

Adaptation costs 

Adaptation costs are the costs of planning, preparing for, facilitating, and implementing 

adaptation measures, including transaction costs.   

Adaptive capacity 

Adaptation capacity is the ability of a system to adjust to climate variability and change to 

moderate potential damages, to take advantage of opportunities, or cope with the 

consequences.  

Barrier  

A barrier is any obstacle to reaching a goal, adaptation or mitigation potential that can be 

overcome or attenuated by a policy, programme, or measure. Barrier removal includes 

correcting market failures directly or reducing the transactions costs in the public and private 

sectors by e.g. improving institutional capacity, reducing risk and uncertainty, facilitating 

market trans- actions, and enforcing regulatory policies.  

Climate change 

Climate change refers to any change in climate over time, whether due to natural variability or 

as a result of human activity. This usage differs from that in the United Nations Framework 

Convention on Climate Change (UNFCCC), which defines ‘climate change’ as: ‘a change of 
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climate which is attributed directly or indirectly to human activity that alters the composition of 

the global atmosphere and which is in addition to natural climate variability observed over 

comparable time periods’. See also climate variability.  

Climate scenario 

A climate scenario is a plausible and often simplified representation of the future climate, 

based on an internally consistent set of climatological relationships that has been constructed 

for explicit use in investigating the potential consequences of anthropogenic climate change, 

often serving as input to impact models.  

Climate projections often serve as the raw material for constructing climate scenarios, but 

climate scenarios usually require additional information such as about the observed current 

climate. A climate change scenario is the difference between a climate scenario and the current 

climate. 

Climate variability (CV) 

Climate variability refers to variations in the mean state and other statistics (such as standard 

deviations, the occurrence of extremes, etc.) of the climate on all spatial and temporal scales 

beyond that of individual weather events. Variability may be due to natural internal processes 

within the climate system (internal variability), or to variations in natural or anthropogenic 

external forcing (external variability).  

Event 

An event is an incident induced or significantly exacerbated by climate change that occurs in a 

particular place during a particular interval of time, e.g. floods, very high winds, or droughts. 

Hazard 

A hazard is a source of potential harm, or a situation with a potential for causing harm, in terms 

of human injury; damage to health, property, the environment, and other things of value. 

Hazard identification 

Hazard identification is the process of recognizing that a hazard exists and defining its 

characteristics. 

Impacts (Climate change) 
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Impacts are the effects of climate change on natural and human systems. Depending on the 

consideration of adaptation, one can distinguish between potential impacts and residual 

impacts:  

Potential impacts: all impacts that may occur given a projected change in climate, without 

considering adaptation.  

Residual impacts: the impacts of climate change that would occur after adaptation. 

Projection  

A projection is a potential future evolution of a quantity or set of quantities, often computed 

with the aid of a model. Projections are distinguished from predictions in order to emphasize 

that projections involve assumptions concerning, for example, future socio-economic and 

technological developments that may or may not be realized, and are therefore subject to 

substantial uncertainty. 

Residual risk 

Residual risk is the risk remaining after all risk control strategies have been applied. 

Resilience  

Resilience is the ability of a social or ecological system to absorb disturbances while retaining 

the same basic structure and ways of functioning, the capacity for self-organization, and the 

capacity to adapt to stress and change. 

Risk 

Risk is the chance of injury or loss as defined as a measure of the probability and severity of an 

adverse effect to health, property, the environment, or other things of value. 

Risk assessment 

Risk assessment is the overall process of risk analysis and risk evaluation. 

Risk communication  

Risk communication is any two-way communication between stakeholders about the existence, 

nature, form, severity, or acceptability of risks. 

Risk control option  
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Risk control option is an action intended to reduce the frequency and/or severity of injury or 

loss, including a decision not to pursue the activity. 

Risk estimation 

Risk estimation is the activity of estimating the frequency or probability and consequence of 

risk scenarios, including a consideration of the uncertainty of the estimates. 

Risk evaluation 

Risk evaluation is the process by which risks are examined in terms of costs and benefits, and 

evaluated in terms of acceptability of risk considering the needs, issues, and concerns of 

stakeholders. 

Risk information library  

A risk information library is a collection of all information developed through the risk 

management process. It includes information on the risks, decisions, stakeholder views, 

meetings and other information that may be of value. 

Risk management 

Risk management is the systematic application of management policies, procedures, and 

practices to the tasks of analysing, evaluating, controlling, and communicating about risk issues. 

Risk perception  

Risk perception is the significance assigned to risks by stakeholders. This perception is derived 

from the stakeholder’s needs, issues, and concerns. 

Risk scenario  

A risk scenario is a defined sequence of events with an associated frequency and consequences. 

Vulnerability  

Vulnerability is the degree to which a system is susceptible to, or unable to cope with adverse 

effects of climate change, including climate variability and extremes.  Vulnerability is the 

function of the character, magnitude, and rate of climate variation to which a system is 

exposed, its sensitivity, and its adaptive capacity. 
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Agriculture Case Study – Perth County 
 

BACKGROUND 

This case study is an abbreviated version of some research that was conducted in Perth County, 

Ontario (Reid et al, 2007). Locally, agriculture accounts for 13% of the regional employment and 

production includes livestock and cash crops (corn, wheat, and soybeans). The climate regime is 

warm with humid summers and cold, snowy winters. Between seasons and years, moisture and 

temperatures vary considerably.  

 

CORE PROJECT and ADAPTATION OBJECTIVE 

The Perth County study examined which attributes the climate and non-climate variables 

farmers were vulnerable to. The study also assessed current and existing adaptive strategies 

and outlined possible adaptation options for future climate risks.  

 

METHODS 

Twenty-five in-depth interviews were conducted at their individual farm sites. Farmers were 

selected to best represent the diversity of farms in the region and criteria including farm size, 

farm type, and location were considered. Using a survey with open-ended questions, farmers 

were initially polled to identify future (10 years) “risks and opportunities facing agriculture” 

with no reference to weather or climate. Interviewees were asked to specify forces they have 

been exposed to that were both problematic and beneficial to them over the past decade, 

followed by a request to answer what future risks and opportunities they might face and how 

they will respond. Only in the final stages of the interview were farmers asked about climate 

change and if they had experienced changes in conditions relevant to their farm and their 

coping strategies. Farmers were provided with a list of agricultural adaptation options. 

Following the interviews, four focus groups were held to ensure and cross-check on interview 

findings. This allowed researchers to discuss general information gathered and whether future 

insights could be included. Responses were categorized and coded, highlighting described 

exposure, adaptive responses, and/or individual farm’s risk management strategies.  

 

RESULTS 

Current Decision Making Process 

Farmers make everyday management decisions that recognize and account for the complex 

socio-political-environmental context within which they operate. In Perth County, farm 

accidents, family members either joining or leaving the farm, and unstable financial situations 

affect the vulnerability of the farm and lead to adaptive responses. Farmers stated the 

economic climate plays a significant role in dictating everyday and long term farming decisions, 

leaving them susceptible to a changing economic market.  



Agriculture in a Changing Climate 2011 

 

50 Ontario Centre for Climate Impacts and Adaptation Resources 
 

External forces also influence farm decisions and the ultimate management pathway. For 

instance, many farmers that were interviewed stated that good weather leads to increases in 

crop yields thus provide positive economic returns. The opposite conditions, such as “bad 

weather” (drought, overly wet weather), tend to lead to revenue decreases due to losses in 

crops, livestock, etc. Other exogenous factors affecting farmers include fluctuations in annual 

pest and disease and overall health and productivity of animals. Farmers noted the link 

between crop pests and climate conditions, and stated abundance in pests can cause loss in 

revenue due to reduced yields in crops, damaged quality of crops, etc. 

Overall, farmers acknowledged that climate and weather played a large role in their decision 

making process in Perth County, but economic, political, and environmental factors appeared to 

be viewed as of greater importance to shaping a farmer’s decision making plans. 

 

CURRENT COPING STRATEGIES  

Farmers of Perth County acknowledged that climatic conditions can directly and indirectly 

affect business and lead to ongoing strategic adaptation efforts. Adaptation strategies vary 

from farm to farm and are done at a farm level. Most commonly, farmers respond through land 

management, tillage, crop choice, feed purchase and storage, and crop insurance.  

Examples of current farm level strategies: 

 

Climatic exposures Sensitivities Farm-level adaptations 

Hot summers High heat units, crop maturity 
Higher yields, opportunity for 
long-day corn, beans 

Wet Trouble making hay 
Pasture cattle on hay field, delay 
or do not cut 

Heavy rains, flooding fields 
Excess moisture, erosion, 
saturation 

No-till, protect soil; tile field & 
repair tiles 

Warm winters Risk of alfalfa being damaged No response 

Drought 
Moisture deficit, crop yields, 
aphids on soybeans, lost yield 

Reduce inputs, crop insurance, in 
future would spray 

Wet fall Lost bean crop 
Used for feed, stopped growing 
beans, tiled fields 

Cold, wet weather 
Corn rust, corn would not dry 
down 

Insured corn the following year, 
planted lower heat units in the 
following years, used corn for 
feed 

 

POTENTIAL BARRIERS TO ADAPTATION 
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After analyzing the results of the study, the research team compiled a list of potential 

adaptation barriers; things that may have prevented or inhibited climate adaptation. These 

include: 

 

1. Farmers are unaware of and/or not concerned about climate change 

2. Little services or educational material available on the effects of climate change and 

adaptation methods 

3. Decisions require research, time, and experience 

4. High costs of technology/farming equipment  

5. Potential lower income levels due to net farm income declining 

6.  Some government regulations may restrict adaptation 

7. Farms are increasing in size, yet decreasing in number 

8. Less young people are entering the farming sector 

 

FUTURE CONSIDERATIONS 

In summarizing their findings, the researchers compiled the above noted future concerns and 

considerations. These considerations are relevant for future efforts to encourage and support 

in the agriculture sector.  

1. Farmers are aware of immediate risk from climate and non climate forces to their 

operations. However, famers appear to remain unaware of and/or unconcerned about long 

term climate change implications. The lack of climate change interest does not necessarily 

mean they are vulnerable to climate risks in the future but education in relation to climate 

change impacts must be improved.  

 

2. Climate change will result in risks and opportunities for farmers. With altered frequencies 

and severities of storms, farmers expressed uncertainty to how they may cope with 

extreme weather and environmental conditions in the future, as well as welcomed the idea 

of increased high-heat growing seasons and decreases in excess spring and fall moisture.  

 

3. A range of adaptive solutions and options are currently being implemented on a farm by 

farm basis. While farmers are implementing adaptation solutions at the farm level to some 

extent, there are no specific climate adaptation plans or programs available to support 

adaptation planning and implementation.  

 

4. Government programs offer financial support and assistance to weather-related disasters. 

While, short-term financial assistance is necessary, farmers would benefit from a long term 

national, provincial, and regional adaptation programs to help inform them of various 

options and tools available for adapting to climate change.  
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Agriculture Case Study – Edwardsburgh/Cardinal Township 
 

BACKGROUND 

The rural township of Edwardsburgh/Cardinal is located approximately 80km due south of 

Ottawa in southeastern Ontario and has a population of approximately 6,500 people. The 

livelihoods of the region are geared mostly towards small scale agriculture and forestry 

operations.  

 

CORE PROJECT and ADAPTATION OBJECTIVE 

In 2009, the research team conducted an empirical multi-year study in a rural community that 

identified risks, barriers, and opportunities to create a local climate change adaptation strategy. 

The study also provided examples of how a resource-based community can manage and plan 

for future climate change risks.  The work also provided an opportunity to stimulate discussion 

on how to incorporate climate change adaptation strategies into broader community planning 

and programming activities.  

 

METHODS 

Phase 1 of the project was started in 2006. A local resident of the Edwardsburgh/Cardinal 

Township was enlisted to engage residents, specifically those involved in local planning and 

government sectors, in an attempt to create a dialogue on how climate change is currently 

impacting the local communities and livelihoods as well as addressing future concerns of 

individuals and sectors. The goal of the project was to document specific challenges in relation 

to climate change adaptation, and identify the potential barriers and opportunities to the 

communities. Local councilors, conservation authorities, local activists, and other stakeholders 

participated in day-long focus group sessions in April and September 2006, with by follow-up 

interviews. This information was compiled and made available to the public.  

In 2007, the second phase of the project commenced with the same community members to: 

- study the sensitivity of existing planning structures and practices to climate change-related 

risks 

- understand potential barriers to incorporating these risk into community-level planning 

activities 

- identify community institutions important in building future adaptive capacity.  

 

A two day workshop was also held in Ottawa to meet with other surrounding communities to 

share best practices ideas and strategies moving towards climate adaptation. Again, this 

information was compiled highlighting best practices and was made available to the public.   
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RESULTS 

The Ontario Chapter of the National Climate Change Assessment highlights five key areas of 

climate sensitivities for Ontario as a whole. They are: 

 

1. Disruption in critical infrastructure 

2. Increase of water shortages 

3. Health risks resulting from extreme weather i.e. heat waves 

4. Heightened sensitivity of remote, rural, resource-based communities to climate 

variability 

5. Stressed ecosystems and species increasing  

 

These five areas also resonated with the agricultural/rural township of Edwardsburgh/Cardinal. 

The research team found that township Edwardsburgh/Cardinal is concerned about the 

potential effects of increased water shortages and changes of precipitation regimes in the 

future.  Groundwater and surface water supplies are important for the health of the community 

as well the agricultural sector. Changes in water regimes could have large impacts on 

agriculture operations including potential losses in both water reliant crops and livestock.  

With Ontario’s annual temperature predicted to increase in the future, opportunities for the 

agricultural sector may also arise. For example, warming trends may lead to increased crop 

production and increased annual harvest. However, researchers caution that while a warming 

climate may present opportunities in the agricultural sector, the negative impacts may negate 

the positive benefits due the unpredictability of extreme weather events, changes in 

precipitation regimes, and other stressors in the future.   

 

POTENTIAL BARRIERS TO ADAPTATION 

The study noted the following as potential barriers to adaptation for rural agricultural 

communities: 

1. Climate change is only one of many socio-economic and environmental issues within a 

local community and is not a top priority to many communities. Instead, farmers 

identified the loss of workable land, invasive species, urban encroachment, and periodic 

extreme weather, as primary concerns.  

2. Changing demographics of a community. Local social changes, such as the closing of key 

business indirectly affect the availability of potential local adaptation programs; a loss of 

essential services (e.g. a bank) leads to economic vulnerability within a community.  

3. Sense of community: current residents may struggle to bridge the gap towards new 

comers to one’s community values and cultural heritage. New residents to the local area 

may not understand the cultural importance of preserving the rural/agricultural heritage 

of the region.  
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4. Climate change may present risks that agricultural stakeholders may not be able to 

financially handle and/or cause damage to livelihoods i.e. significant loss in crops. 

 

POTENTIAL AIDS TO ADAPTATION 

The study team noted the following as potential aids to future climate adaptation within the 

local community: 

1. Past community history has demonstrated benefits from the creation, development, 

and implementation of local community projects i.e. the establishment of a corn-based 

ethanol production plant has allowed farmers to shift towards growing corn in the 

region.  

2. The Edwardsburgh/Cardinal region has strong ties to agriculture of which the 

community is committed to preserve. The community is proud of their agricultural 

culture and is committed to preserving their heritage to the best of their ability. 

3. Current environmental and social awareness encourages local opportunities. In 

Edwardsburgh/Cardinal, an ethanol plant was developed creating green opportunities. 

An understanding towards the importance of a greener future allows for adaptation to 

be implemented into local community politics.  

4. Climate change may present opportunities for agricultural producers such as a longer 

growing season, increases in growing degree days, and opportunities to experiment 

with new crop varieties and species.  

 

FUTURE CONSIDERATIONS 

Rural communities face both challenges and opportunities that may arise from climate change. 

In summary, three themes emerged from this case study: 

1. The importance of synchronization within community government and local institutions; 

2. The need for environmental education locally as well as environmental monitoring and 

planning;  

3. Capacity building is directly linked to strong economic diversification, while preserving 

the community’s traditional economic activities. 
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Appendix 3 – Survey 
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The purpose of the survey is to gauge the level of knowledge and awareness of climate change 

and climate change adaptation in Ontario.  Participant feedback will help OCCIAR to provide the 

most relevant adaptation resources to Ontario municipalities, cities, and communities. 

 

Which city or municipality are you from?  

 Perth County 

 Simcoe County 

 Guelph (3 participants) 

 Waterloo 

 Central Huron 

 Markham 

 Thames Centre – Middlesex County 

 

What type of operation do you run? 

 Farming livestock, cash crop and horticulture  

 Dairy, hog, and cash crops 

 Work for a commodity organization 

 Vegetables/Cash crop 

 Cash crop (2 participants) 

 

 

1. On a scale of 1 (not knowledgeable) to 5 (very knowledgeable), what is your current 

knowledge about climate change? Scale 3. 

 

 Comments: 

 Less knowledgeable about the interconnections between agriculture and other 

commodities  

 Learned a lot today! 

 

2. On a scale of 1 to 5, how knowledgeable are you about climate change mitigation (activities 

or policies aimed at reducing greenhouse gas emissions)? Scale 3. 

 

Comments: 

 Learned that farmers are interested in carbon sequestration 

 

3. On a scale of 1 to 5, how knowledgeable are you about climate change adaptation (impacts 

reduction). Scale 3. 
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Comments:  

 Learned a lot today! 

 

4. To what extent are you aware of how your practice might be vulnerable to the impacts of 

climate change? Scale 2.5. 

 

Comments: 

 Not aware! 

 

6. Are you aware of ways in which your practice might be able to reduce its vulnerability to 

the climate change that is already underway? 

 Yes - (55%) 

 No - (45%) 

 

If yes, please give examples:  

 Buffers, treeplanting, cover crops, and berms 

 MBMPs for watershed resilience 

 Sewer water management 

 Monitoring water quality/quantity 

 EFP, Lake Simcoe Protection, Rural water projects, BMPs 

 

7.  In which areas do you see a need for continued support and knowledge improvement or 

sharing?  

 Carbon trading 

 Policies to achieve adaptation measures, mitigation + public/stakeholder 

awareness 

 Less conventional farming strategies & practices 

 Keep talking & learning 

 Develop  protocol for “C” sequestration & emissions trading 

 What do famers think? 

 Government ministries need to communicate with farmers 

 Use existing programs to provide education to farmers 

 Provide financial incentives   

 

Presenters and Material Presented:        

1. Were the presentations clear and concise? 

  Yes (100%)   
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Comments:  

 Awesome presentations 
 

2. How would you rate the quality of the material presented? 

  Very High (12%)      High   (88%)   
 
Comments:  

 People did very well – good variety 

 Interesting topics, challenging issues 

 

3. Did the material presented meet your expectations? 

     High    (88%)   Neutral (12%)  
 
Overall Workshop Comments: 

 Need to get more producers or producers organizations involved  

 Very interesting & enjoyable 

 Need to have a workshop during the winter months for just farmers i.e. Central Ontario 

Agricultural Conference in January in Barrie 

 I agree with Don McCabe’s comments that farmers need the bare facts and how will it 

affect their operations 

 Excellent exchange but lack of farmer participation 

 Would have been more well-rounded (especially the discussions) if there were more 

farmers present. Could work more closely with farm organizations to advertize to 

farmers. But overall, it was very informative 

 Even though farmer representation was low and turnout small, it was a good day. 

Thanks to the organizers!  

 Well worth attending 

 Good show – sector focus was valuable 

 Interesting presentations and interesting discussions 

 Interesting & informative. Enjoyed the variety of presentations  


