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Ontario Centre for Climate Impacts and Adaptation Resources  

OCCIAR is a university-based, resource hub for researchers and stakeholders that provides 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 and application of tools to assist with municipal adaptation. The Centre is also a hub 

for climate change impacts and adaptation activities, events and resources.  http://www.climateontario.ca 

 

Regional Adaptation Collaborative 

The Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR) is an Ontario partner in 

bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ /ŀƴŀŘŀΩǎ Regional Adaptation Collaboratives (RACs) Climate Change Program.  It is a 

three year program to help Canadians reduce the risks and maximize the opportunities posed by climate 

change. The Program helps communities prepare for and adapt to local impacts posed by our changing 

climate, such as: decreasing fresh water supplies; increasing droughts, floods and coastal erosion; and 

changing forestry, fisheries and agricultural resources. The goal of the Program is to catalyze 

coordinated and sustained adaptation planning, decision-ƳŀƪƛƴƎ ŀƴŘ ŀŎǘƛƻƴΣ ŀŎǊƻǎǎ /ŀƴŀŘŀΩǎ ŘƛǾŜǊǎŜ 

regions. The RACs Program is a partnership between the federal government, provinces and territories, 

working with local governments and organizations. 

 http://adaptation.nrcan.gc.ca/collab/index_e.php 
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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. Climate-related disruptions to critical 

infrastructure including water treatment 

and distribution systems, energy 

transmission and generation systems and 

transportation routes have been noted 

while changes to water resources, species 

composition and species habitat have 

contributed to a decline in the health of 

ecosystems. 

While resource managers work to maintain 

the quality of air, land and water and strive 

to protect the species there within, climate 

change contributes additional stresses that 

are becoming difficult to keep up with. The 

effects of climate change combined with 

population growth and other stressors such 

as economic fluctuations will give rise to 

cumulative impacts that will contest 

traditional methods of watershed planning 

and management. 

The knowledge of, and action on, climate 

change varies considerably in Conservation 

Authorities across Ontario. While some 

have been able to assess the vulnerabilities 

and risks and develop strategies and plans 

to adapt, others are at earlier stages, 

looking for information on climate change 

impacts and ways to move forward with 

adaptation planning. 

In February and March of 2011, the Ontario 

Centre for Climate Impacts and Adaptation 

Resources, together with Conservation 

Ontario developed and delivered three 

climate change adaptation workshops 

inviting all Conservation Authorities in 

southern Ontario. The workshops were 

designed to grow the knowledge base of 

Conservation Authorities who are less 

advanced in the field of adaptation planning 

and to create a forum where they could 

share approaches, challenges and successes 

related to climate change impacts and 

adaptation, specifically ways in which to 

move forward with watershed adaptive 

management.  The following report 

captures the results of the various 

presentations and summarizes the 

facilitated open forum where Conservation 

Authorities discussed the path forward, 

roles and responsibilities.  
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Executive Summary 

The following are a select few key points that were concluded from the workshops. 

¶ As the impacts of climate change continue to challenge resource managers to maintain pace 

with the losses to both natural and built systems, continued and enhanced communication 

at various levels and between various levels as well as education and outreach are required 

to share information, knowledge and different approaches to deal with climate change. 
 

¶ Data provides the science basis for watershed management decisions. Monitoring of 

climate and weather as well as modeling of the interactions of climate and ecosystem 

components needs to be enhanced to feed into the cycle of adaptive watershed 

management. 
 

¶ Conservation Authorities require human, financial and educational resources in order to 

keep pace with the growing diversity of responsibilities pertaining to watershed 

management. This includes the resources required to build human capacity to understand 

and deal with the impacts of climate change through adaptation. 
 

¶ Acceptance of climate change remains an issue with some municipalities and with some 

Conservation Authority boards. Thus Conservation Authorities continue to work toward 

garnering support from their constituents in order to develop and implement watershed 

level climate change adaptation strategies and plans. 
 

¶ Given the variety of existing working groups that demonstrate partnerships between 

Conservation Authorities, and between Conservation Authorities and the Province, methods 

of mainstreaming climate change into existing programs and policies may be advantageous. 
 

¶ In addition to the various ways that Conservation Authorities can govern adverse activity in 

the face of climate change (e.g. Flood plain development), there remains a role for the 

general public for adapting to climate change. Education is a critical component of this 

process. 
 

¶ There is a need for a venue for Conservation Authorities to share successes and challenges 

related to climate change. This venue could be comprised of a few forms including 

workshops, training opportunities, on-line portals and resource dissemination. 
 

¶ Resources such as tools to aid adaptation planning as well as case studies and best practices 

would aid and facilitate adaptation planning at the watershed level. 
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While global changes to atmospheric greenhouse gas concentrations continue, the local 

impacts of a changing climate warrant attention. Climate impacts to natural systems and built 

systems present new challenges and accentuate stresses already in place. While responses to 

climate change through adaptation are necessary on many levels and across many sectors, 

Conservation Authorities will play a key role in building resilience at a watershed level in 

Ontario. As stewards of the land, Conservation Authorities have in some cases, already begun 

to assess what climate change means to their areas of business and how they can respond to 

the new environmental regime. Partnerships and collaborative approaches are prevalent within 

the Conservation Authority domain in Ontario and various models of these working 

relationships exist to enable the consideration of climate change. 

While strategies to assess and manage risks associated with the impacts of climate change can 

vary in breadth and detail, the necessity to initiate climate change planning at the watershed 

level is immediate. Minimal effort is required to begin preliminary assessments of climate 

change impacts and vulnerabilities with support from the various tools and frameworks that 

exist in the literature and that are in practice in other areas. As the lead, coordinating 

organization, Conservation Ontario can broker the synergies required to make adaptation a 

reality across the Conservation Authority world and will play a role in providing guidance and 

resources to enhance watershed resilience. 

The results of this workshop series provide insights in areas of climate change impacts in 

watersheds across southern Ontario; adaptation support tools and examples of adaptation 

planning already underway, and Conservation Authority roles and priorities to deal with the 

impacts of climate change. These results are meant to inform and support further adaptation 

planning and action at Conservation Authorities and be a resource for adaptive watershed 

management in the context of climate change. 
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Overview 
 

In collaboration with Conservation Ontario, 

the Ontario Centre of Climate Impacts and 

Adaptation Resources held three one-day 

capacity building workshops (Kingston, 

London and Hamilton) to help Ontario 

Conservation Authorities address the 

challenges associated with climate change 

and move forward on adaptation.  The goals 

of the workshop were to raise awareness of 

climate change and its implications to 

Conservation Authority business; provide 

updates on provincial perspectives and 

initiatives pertaining to climate change 

adaptation (MOE and MNR); provide an 

opportunity for Conservation Authorities to 

share experiences and initiatives related to 

adaptation planning and action; and discuss 

challenges and approaches for 

incorporating adaptation and mitigation 

into their programs. 

The first part of each workshop consisted of 

a series of presentations made by experts in 

the field of climate change adaptation and 

presentations on Conservation Authority 

climate change strategies. The second part 

consisted of a discussion session where the 

Conservation Authorities were asked to 

comment on a series of six questions.   

Agendas for each workshop can be found in 

Appendix 1 
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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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Climate Change Impacts Related to Water  

Linda Mortsch, Environment Canada 

 
 

At the Kingston Workshop, via 

teleconference, Linda Mortsch outlined the 

projected future climate change impacts 

expected to occur in Eastern Ontario. These 

are:  

¶ Increase of temperature in winter/ spring 

seasons 

¶ Changes in lake and river ice (thickness 

and stability), and warmer water 

temperatures  

¶ Changes in precipitation: total amount, 

timing, intensity, and type (rain instead 

of snow) 

¶ Snow melt in winter leading to potential 

flooding 

¶ Reduction of depth, distribution and 

duration of snow cover 

¶ Changes in amount and timing of 

streamflow  

¶ Changes in ground water recharge and 

base flow 

¶ Changes in plant and animal phenology 

related to temperature 

¶ Shifts in range of species 

 

In light of the predicted impacts, Ms. Mortsch 

outlined the immediate need for adaptation 

ǳǎƛƴƎ ŀ άƴƻ ǊŜƎǊŜǘǎέ Ǉolicy approach. Past 

history cannot be used as the sole guide for 

future adaptation measures; managers will 

face new challenges and must be able to 

modify their approaches when dealing with 

specific water issues i.e. how we manage 

water in the face of more drought and 

extreme events.  Examples of projected 

future water-related challenges, such as 

flooding, have occurred in Toronto, London, 

Ontario, and Edmonton.  

Infrastructure is not currently designed for 

extreme precipitation therefore it will be a 

challenge to deal with future winter flooding 

episodes.  Public safety could potentially be at 

risk during high water events, therefore 

adaptations, such as not building in flood 

areas, should be implemented.  Floodplain 

management and emergency preparedness 

should be reevaluated in light of climate 

change impacts.  

 

Low water levels during the summer months 

will also make it difficult to meet water 

quality goals, such as increased water 

temperatures causing decreased dissolved 

oxygen, increased algae bloom, etc. There is 

likely to be greater changes with assimilating 
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pollutants from point sources, and pollutant 

concentrations could increase.  

Overall, adaptation towards climate change 

must be thoughtful and proactive as climate 

change does not necessarily create new 

problems, but rather exacerbates existing 

ones. Climate change scenarios allow us to 

understand the landscape of risks, and we can 

begin to understand how to adapt to 

potential future water supply and demand 

issues.  Ms. Mortsch also noted that climate 

ŎƘŀƴƎŜ ΨƛǎƴΩǘ ŀŎǘƛƴƎ ōȅ ƛǘǎŜƭŦΩΣ ŀƴŘ ǘƘŜǊŜ ŀǊŜ 

many other compounding issues such as 

urbanization and land use change.  
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Overview of Climate Change Impacts Related to Water 

Dr. Gordon McBean, University of Western Ontario 

 
 

At the London Workshop, Dr. Gordon McBean 

began his presentation by stating that the 

global has increased over the last 150 years 

and that the rate of temperature change is 

accelerating.  Over the last 100 years, 

temperature has been increasing at a rate of 

0.07°C per year, while over the last 25 years it 

has been changing at a rate of 0.18°C per 

decade (almost 3 times faster).  

This change is occurring because of human 

activities and the consumption of fossil fuels.  

This can be shown by comparing observations 

with model simulations.  A comparison of 

observed climate data and models that have 

included natural factors (such as volcanoes 

and solar variations) match well until 

approximately 30 years ago where they began 

to deviate significantly.  When anthropogenic 

factors (such as GHG and aerosols) are added 

to the models, the two sets of data match 

well, including the last 30 years.   

 Global emissions are escalating; between 

2000 and 2007, emissions have increased 

3.5% per year.   Climate change is happening, 

is accelerating and will continue to do so. 

The long life expectancy of current GHGs in 

the atmosphere will push temperatures for 

the next 30 to 40 years at a rate of at least 

that of the last 25 years.  Even if we reduce 

emissions (B1) we will still see increased 

temperatures to the end of the century.  If we 

Řƻ ƴƻǘ ǊŜŘǳŎŜ ƻǳǊ ŜƳƛǎǎƛƻƴǎ ŀǘ ŀƭ ό!нύΣ ǿŜΩƭƭ 

continue to warm at a higher degree.  

What does that mean for us? In Southern 

Ontario, winters will be warmer with more 

precipitation and summers will have similar to 

slightly less precipitation and warmer 

temperatures.  

These changes will have impacts.  By the 

middle of the 2050s, Lake Erie will expect to 

see significant reductions in lake levels 

(mainly due to summer evaporation).   The 

Great Lakes Basin is already experiencing a 

reduction in the duration and thickness of 

lake and river ice and getting more snow 

because the lakes are staying open longer, 

changing the hydrologic cycle. 

With respect to water, summer and fall low 

flows may be lower and last longer which 

would lead to increased concentration of 

pollutants.  Mismatches between supply and 

demand may lead to conflicts between 

ecological needs and economic uses. Warmer 

temperatures will lead to issues with 

dissolved oxygen (algal blooms).  More 

intense precipitation and winter rain could 

lead to more flooding.  Infrastructure will 

need to accommodate higher flows and 

floodplain management and emergency 

preparedness plans will need to be re-

evaluated.   

Dr. McBean concluded his presentation by 

stating that the past climate is not a reliable 

guide for future planning. Canadians will 

have to adapt.    
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Climate Change: the Need to Take (Adaptive) Action in Watershed Management 

Dr. Quentin Chiotti, Association for Canadian Educational Resources

bŀǘǳǊŀƭ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ ǿŀǊƳ ǘƘŜ 9ŀǊǘƘΩǎ 

surface by 33 C, making the average 

temperature around 14 C instead of ς 19 C. 

Natural greenhouse gases are beneficial while 

manmade greenhouse gases can lead to 

substantial problems. Currently, using various 

data techniques, CO2 is measured at 

approximately 385 ppm globally and CO2e is 

435 ppm (pre-industrial levels were 275 ppm).  

Global surface temperatures have also risen 

since the pre-industrial era. In 2007, the IPCC 

ǊŜǇƻǊǘŜŘ ΨǿŀǊƳƛƴƎ ƻŦ ǘƘŜ ŎƭƛƳŀǘŜ ǎȅǎǘŜƳ ƛǎ 

ǳƴŜǉǳƛǾƻŎŀƭΩΦ /ŀƴŀŘŀ Ƙŀǎ ŎƻƳƳƛǘǘŜŘ ǘƻ 

ŀǊǘƛŎƭŜ н άΧ ǎǘŀōƛƭƛȊŀǘƛƻƴ ƻŦ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 

concentrations in the atmosphere at a level 

that would prevent dangerous anthropogenic 

ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ ǘƘŜ ŎƭƛƳŀǘŜ ǎȅǎǘŜƳέ ŀƴŘ ǘƻ 

mitigate global warming to 2 C, the total 

amount of emissions emitted per year must 

be reduced to move towards a carbon neutral 

economy. The percentage of emissions 

reduction per year will determine the timeline 

needed to reach such a goal (refer to graph). 

The question no longer remains of whether 

climate change will occur but rather the rate 

of change and intensity felt.  

Two national assessment reports stating the 

impacts and adaptation have been released. 

Climate change impacts in Ontario are 

occurring presently, with impacts on water 

being of serious concern. The future of 

Canada will be significantly different than the 

last 100 years, with temperatures globally 4 C 

warmer annually. Changes may be gradual to 

severe. Documents such as released by the 

Ontario Expert Panel on Climate Change 

Adaptation have outlined adaptation and 

mitigation guidelines in Ontario. Federal 

support is also occurring, with the emphasis 

to help Canadians increase their capacity to 

adapt to a changing climate. Programs such as 

the RAC are striving to accomplish this task. 

Weather and water information gateway will 

be a web-based integrated Province weather 

and water information service to help 

communities with their decision-making 

processes. Presently there are five 

participating local collaborators.  
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CCCSN Information and Tools for Conservation Authorities 

Dr. Neil Comer, Environment Canada 

 
 

Dr. Comer began his presentation talking 

about the Canadian Climate Change 

Scenario Network (CCCSN).  The CCCSN 

provides access to all Intergovernmental 

Panel on Climate Change (IPCC) models. 

People tend to think of climate change as 

only happening in the distant future, (~30 

years) but in reality changes are currently 

underway i.e. changes in Southern Ontario 

precipitation. Using the GCM (global climate 

model) ensemble, it is clear that Southern 

Ontario is demonstrating seasonal changes 

such as an increase in precipitation in the 

winter months. It is important to note that 

ǘƘŜ D/a ŜƴǎŜƳōƭŜ ƛǎ ƴƻǘ ΨƎƻƻŘΩ ŀǘ ƘŀƴŘƛƴƎ 

storm events, as the temporal and spatial 

scales it uses is too large, and many storm 

events have very narrow footprints and 

ŀǊŜƴΩǘ ǇƛŎƪŜŘ ǳǇ ōȅ ǘƘŜ a9¢ ǎǘŀǘƛƻƴǎΦ  

Regional Climate Models (RCMs), on the 

other hand, work with a 50km grid. GCM 

models can give us only daily precipitation 

while RCMs give us the precipitation by the 

hour.  However, RCMs are computationally 

expensive, and can take months of run-

time. They also require boundary conditions 

from GCMs, and so are not completely 

independent.  

Overall, it is predicted that an increase 

frequency of convective events and 

northerly storm shifts in North America will 

occur.  Historical trends are our best 

predictors of future events. Future models 

are predicted to have better and high 

resolution, but will most likely still miss 

small scale conductive events. Mr. Comer 

stressed that careful monitoring of the 

climate is critical, because while statistical 

downscaling can help us to determine some 

extremes, reliable long-term observations 

are required to apply and operationalize 

expertise.  He also noted that even 

extremely high resolution RCMs (e.g. 1km 

resolution) can still miss extreme, small-

scale convective events can be missed and 

that the models will never be perfect.  
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Guide for Assessment of Hydrologic Effects of Climate Change and Climate Data 

WEB Application 

Mike Garraway, Ministry of Natural Resources 

 
 

aǊΦ DŀǊǊŀǿŀȅΩǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ǇǊƻǾƛŘŜŘ ŀ ōǊƛŜŦ 

overview of the technical guidance developed 

for practitioners to assess the hydrologic 

impacts to climate change and the supporting 

documentation for providing the climate 

change future used in hydrologic models.  

About six years ago the MNR recognized a 

lack of technical guidance for how to assess 

the hydrological effects of climate change. 

This led to the development of a technical 

guide in partnership with the Ministry of 

Environment and the Credit Valley 

Conservation Authority.   

Potential guide applications include: 

subwatershed hydrologic stress and local area 

water supply risk assessments, ecosystem 

impacts, strategies and quantitative targets, 

water conservation strategies, etc. The guide 

contains: 

¶ Background on observed and projected 

climate change 

¶ Global Climate Change Models (GCMs) 

and GHG Emission Scenarios 

¶ Methods for Developing Local Climate 

Future Climate Data Scenarios 

¶ Summary of Potential Hydrologic Impacts 

of Climate Change 

¶ Step by Step Climate Change Impact 

Assessment and Case Study 

The step by step assessment is a technical 

adaptation process.  Steps 6.1 to 6.33 in this 

guide are the same as those found in any 

hydrologic assessment; the guide does steps 

6.4 and 6.5; and in 6.6, assessment of 

impacts, risk scenarios previously developed 

for the clean water program need to be 

redone using the future climate datasets 

within the guide. 

Quantitative impact assessments are required 

for adaptation and mitigation planning. 

Historically, practitioners have had well 

defined parameters when assessing typical 

hydrologic impacts, but with climate change 

that is no longer the case.  There are over 20 

GCMs and multiple emissions scenarios and 

all are plausible (1 to 4.5°C change in mean 

annual temperature and -8 to 19% change in 

mean annual precipitation).   

The MNR has developed database containing 

future climate change data sets for the full 

range of future scenarios.  This will be 

available as a web-based tool and it will allow 

users to download future climates for 

particular stations.  The guide is finalized and 

available by contacting 

lynne.milford@ontario.ca.  The datasets will 

be completed by March 2011.  The MNR, 

MOE, York University and the Toronto Region 

Conservation Authority plan to use the 

Technical Guide and Future Climate Data Sets 

for the education and outreach program to 

support climate change assessments under 

the Drinking Water Source Protection 

Program. 

mailto:lynne.milford@ontario.ca
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Watershed Monitoring 

Scott MacRitchie, Ministry of Environment 

 
 

Working with Conservation Ontario and a 

technical working team (MOE, MNR and 

OMAFRA), the goal of the Canada-Ontario 

Agreement (COA) is to assess PGMN and 

PWQMN for their effectiveness to provide 

relevant data for climate change detection 

and adaptation. This is a multi-year, 3 phase 

project, with phase 1 and 2 already 

completed. 

 

Phase 1 involved figuring out how to reach 

their goal.  In phase 2, a basic approach was 

developed.  

 
A fundamental part of climate change 

adaptation is a vulnerability assessment.  

Vulnerability is exposure (what are we being 

exposed to with climate change) and 

sensitivity (is that system sensitive to that 

impact), then adaptive capacity.  VA = (E x 

S)/A. 

    

MOE looked at current sensitivity of southern 

Ontario.  Using GIS, they took available data 

and looked at what key indicators they could 

score that were related to their networks 

(groundwater, quality, streamwater). The 

indicators chosen were: water use/demand, 

low water level, baseflow index, stream water 

quality and shallow well vulnerability.  They 

put all this together and assigned a simple 

high-medium-low score and produced GIS 

map. They identified 19 Quaternary 

watersheds within 11 Conservation 

Authorities (CAs). Ten CAs agreed to evaluate 

the two water quality networks and provide 

the MOE with recommendations on how to 

move ahead. 

 

To monitor climate change properly, one 

must use integrated monitoring. Starting with 

a stream gauge as an anchor, a water 

sampler, a turbidity meter and a YSI probe 

(DO, conductivity) could be added to measure 

water quality and a  rain gauge, soil moisture 

probe, and monitoring wells to measure 

water quantity.  A met station (wind, 

evaporation) and biomonitoring should also 

be added. 

 

In summary, Mr. MacRitchie stated that water 

monitoring can be used for climate change 

detection and adaptation, but that land use 

will have a greater signal than climate change 

ς which needs to be looked at.  Integrated 

monitoring may address water and climate 

change.  Currently working on how to guide 

for groups like Conservation Authorities on 

water monitoring and climate change and 

climate change adaptation. 
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Climate Change Adaptation: Provincial Initiatives and Direction  

YŀǘƘƭŜŜƴ hΩbeill, Ministry of Environment 

James Scott, Ministry of the Environment 

Louis Des Rosiers, Ministry of the Environment 

 
 

Representatives of the Ontario Ministry of the 

Environment (MOE) provided an overview of 

the high level work that the MOE and 

Government of Ontario are engaged on in 

relation to climate change adaptation.  The 

MOE is working to change decision-ƳŀƪŜǊǎΩ 

way of thinking so that they incorporate 

climate change into their decisions.  She 

provided an overview of the Ontario Expert 

Panel Report and its recommendations, 

current government actions on climate 

ƳƻŘŜƭƭƛƴƎ ŀƴŘ L5C ŎǳǊǾŜǎΣ hƴǘŀǊƛƻΩǎ wŜƎƛƻƴŀƭ 

Adaptation Collaborative (source protection, 

water and weather information gateway, 

public health, increasing building resiliency) 

and the Community Adaptation Initiative.  

Over a period of 18 months, hƴǘŀǊƛƻΩǎ 9ȄǇŜǊǘ 

Panel asked 15 government ministries what 

they were doing to prepare and build climate 

change into their programs.  Overall, 

feedback from the various ministries was that 

more outreach and education programs are 

needed, as well as dedicated funding. Ms. 

hΩbŜƛƭƭ ƘƛƎƘƭƛƎƘǘŜŘ ŀ ƴǳƳōŜǊ ƻŦ ǘƘŜ key 

recommendations made by the Expert Panel 

that fall under the themes of: 

¶ infrastructure (e.g. update stormwater 

management guidance); 

¶ water (e.g. use Lake Simcoe adaptation 

strategy as a pilot); and 

¶ science, monitoring and modelling (e.g. 

update IDF curves and review flood plain 

mapping).  

Currently, economic analyses use 

international climate change studies due to a 

lack of Canadian studies regarding our 

industrial sectors. Impacts to some sectors of 

the economy are expected to be significant 

(e.g. the winter tourism industry).   How do 

we make climate change policy practical and 

useful, especially with a lack of knowledge 

transfer from scientists to policy people? 

What does it mean to consider climate 

change in a risk assessment or climate model 

scenario?  

 

 

 

 

 

 

 

 

 

 



Watershed Adaptation in Ontario: Conservation Authority Perspectives                                  

Final Report  
2011 

 

19 Ontario Centre for Climate Impacts and Adaptation Resources 
 

Climate Change Adaptation: A Policy Imperative 

Dr. Gail Krantzberg, Professor and Director, Centre for Engineering and Public Policy 

 
 

Dr. Krantzberg began her presentation by 

stating that it is imperative that we have 

public policy around climate change 

adaptation; and that we prepare for adapting 

to a change in climate; as well as how that is 

relevant to the things that we do. 

 

Dr. Krantzberg outlined hazards and/or 

impacts associated with climate change.  We 

are and will continue to see increased severity 

of storms; more sheet runoff, and more 

combined sewer overflows; intense 

precipitation events with prolonged periods 

of drought in between leading to sheet 

erosion, agricultural erosion and entrainment 

of sediment with contaminants; as well as 

dropping lake levels (loss of boat habitat and 

wetlands). More winter rainfall and less snow 

leading to more runoff in the winter 

(flooding) could overwhelm storm sewer 

infrastructure (flooding). Net changes in the 

area of wetlands (extreme losses in shallow 

nearshore zones) will require adapting our 

management strategies to address this.  We 

will see the incursion of more invasive 

species as thermal limits are removed and 

changes in fish communities from cold to 

warm water species.  With an increase in 

drought: the demand for irrigation increases; 

the need for wetland protection increases 

(e.g. anticipating drop in lake level, what can 

we put underwater to create bottom 

structures for wetlands to develop); need for 

dredging will increase as navigation becomes 

more difficult; water allocation will be more 

tricky (balance between ecosystem and 

socioeconomic demands).   

 

What can be done? Dr. Krantzberg continued 

by stating that not only do we need 

autonomous adaptation, but planned 

adaptation. We need to invest and plan 

adaptation activities to improve the resilience 

of our systems.  Successful adaptation does 

not mean that negative impacts will not 

occur, only that they will be less severe than 

would be experienced had no adaptation 

occurred. In deciding what adaptation option 

is most appropriate for a particular situation, 

attention must be paid to feasibility, 

likelihood and mechanisms for uptake. 

 

For water quality adaptation could include: 

assessing changes in assimilative capacity, 

effluent discharge standards, adapting 

drinking water treatment technologies to 

address taste and odour problems; separating 

combined sewers; building detention facilities 

to contain CSOs; updating and upgrading 

STPs; manure management plans; and 

protecting ground water recharge. For fish 

and wildlife creating incentives to promote 

preservation and creation of wetlands; 

managing for maintaining habitat; expanding 

areas for wildlife refuges to decrease 

vulnerability; maintaining flexible zoning 

around nature reserves to allow for climate 

changes; and public programs for purchase of 

green space and wildlife corridors. 
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Floodplain Standards, Policy and Direction 

Don Haley, Toronto Region Conservation Authority 

 
 

Climate change will affect every region in 

Ontario and the entire scope of current 

Conservation Authority business; these 

agencies must reflect upon how to run 

future operations and be able to 

accommodate fluxes in the 

weather/climate. The key business areas 

that will require adaptation are: 

¶ Watershed/waterfront management 

ς flood management, operations, 

and mapping 

¶ Planning and design ς regulations 

¶ Cultural heritage ς parks operations, 

planning, and education 

¶ Corporate Services 

Monitoring systems give us some 

perspective of what is to come but we must 

work long term in the planning process.  

Therefore, we must understand the 

changes in watershed response and update 

hydrology information in watershed (aka 

potential flood risks, flood sites, 

infrastructure lasting only 50 years instead 

of 100). To adapt, we must adapt and 

improve flood forecasting and warnings 

systems, keep updated flood mapping, train 

staff, and improve, implement and enforce 

provincial guidelines. Municipalities are 

looking for leadership therefore we must 

move forward even if we have uncertainties 

and it would be more efficient to integrate 

climate change into current policies (there 

is no need to create a new administrative 

process).  

Mr. Haley reported that:  

¶ most jurisdictions are in the very 

early stages of investigation (e.g. 

scoping or impact assessments); 

¶  a wide range of methods are being 

used to predict future impacts; 

¶  there is a limited focus on guidance 

for best practices; 

¶  uncertainty with projections is 

almost universally cited as a major 

concern and reason for inaction; and  

¶ municipalities are looking for 

direction and leadership that 

Conservation Authorities can 

contribute to.  

¢ƻǊƻƴǘƻ ŀƴŘ wŜƎƛƻƴ /ƻƴǎŜǊǾŀǘƛƻƴΩǎ ό¢w/!ύ 

{ǘǊŀǘŜƎƛŎ tƭŀƴΣ άMoving Toward The Living 

Cityέ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ climate 

change as a critical component in achieving 

the objectives and goals of a healthy, 

sustainable urban region extending into the 

22nd century.   
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Climate Change: A Flood Management Perspective  

Dwight Boyd, Grand River Conservation Authority (GRCA) 

 
 
Mr. Boyd outlined anticipated change to 

occur in the region due to climate change, 

such as:  

¶ More frequent severe storms and 

resultant flooding 

¶ More Lake effect snow in areas prone 

to this precipitation type 

¶ More mid winter melts/ice breakups 

¶ Rapid melts and flash freezes 

¶ Severe storms moving into shoulder 

seasons 

 

With these predictions, Mr. Boyd posed the 

ǉǳŜǎǘƛƻƴ άǿƘŜǊŜ ŀƴŘ Ƙƻǿ Řƻ Conservation 

Authorities, local municipalities, and local 

ǊŜǎƛŘŜƴǘǎΣ Ŧƛǘ ƛƴǘƻ ǘƘŜ ǇƛŎǘǳǊŜέΚ IŜ 

suggested all three parties must work 

together to make the landscape more 

resilient. Adaptation measures that will 

assist in accomplishing this task are to:  

 

¶ Implement effective monitoring 

network that integrate a range of 

information to make decisions. 

¶ Implement good risk management 

policies, floodplain management, sub 

watershed planning, and storm water 

management. 

¶ Develop good flood emergency plans 

with member municipalities. 

¶ Maintain our flood mitigation structures 

and testing them against new design 

standard (e.g. Dam Safety and Dyke 

Safety Studies) 

¶ Have a current watershed plan and 

updated hydrology. 

¶ Put more storage back on the landscape 

this may be through wetlands 

enhancement and restoration 

¶ Implement riparian buffers to reduce 

erosion and promote self healing 

systems. 

¶ Reforest 

¶ Implement training and succession 

planning. 

¶ Support the continuation of the Ontario 

Climate Advisory Committee as this 

committee provides and important 

linkage between practitioners and 

climate experts.  

 

hǾŜǊŀƭƭΣ ŀ Ψƴƻ ǊŜƎǊŜǘΩ ŀŎǘƛƻƴ Ǉƭŀƴ ǎƘƻǳƭŘ ōŜ 

implemented to counter climate related 

disasters, such as extreme flooding, in the 

future. 
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Reservoir Operations in the Mississippi Valley 

Sobhalatha Kunjikutty, Mississippi Valley Conservation Authority (MVCA) 

 
 

Ms. Kunjikutty provided an overview of the 

work the Mississippi Valley Conservation 

Authority has undertaken to identify the 

ǘǊŜƴŘǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎǘǊŜŀƳ ŦƭƻǿǎΦ hne 

must look at the historical data to predict 

future outcomes. Historically, the area has 

experienced: 

¶ Increased annual stream flow (low 

value has also increased) 

¶ Summer flow decreasing  

¶ Summer minimum flow decreasing 

¶ Stream flow going below stream flow 

objective (baseline) 

¶ Peak flow of the stream decreasing, 

and this peak is moving from the spring 

to the winter. 

To counter decreased water levels during 

the summer months, water is stored during 

the winter and spring months. Ms. 

Kunjikutty said that the Conservation 

Authority may need to consider changing 

the timing of its water storage operations 

(e.g. will need to capture the earlier spring 

freshet in order to be able to maintain 

minimum desired summer flows).  

They identified the primary water 

management implications in the Mississippi 

valley area; they were: 

· Streamflows  

o Freshets 28% lower/6-7 weeks earlier 

o Minimum summer flows that are 44% 

lower and persist 28% longer 

o Fall/winter flows 70% higher  

· Greater flood risk in fall and winter 

· Increased shoreline erosion 

· Increased frazil ice generation 

· Greater variability in summer water 

levels  

The secondary water management 

implications identified were:  

· Higher evapotranspiration rates 

o 10% increase in precipitation 

o 16% increase in Higher 

evapotranspiration 26% reduction in 

annual streamflow  

o Greater water demands 

· Higher surface water temperatures 

· Lower flushing rates/degraded water 

quality 

· Cold/cool water fisheries recruitment 

Ą Shift to warm water species 

In conclusion, Ms. Kunjikutty provided a 

series of adaptive response options: 

· Maintain/increase reservoir capacity 

o Mississippi River (25%) 

o Employ risk based management 

strategies 

· Minimize nutrient loading 

· Improved capacity for watershed 

monitoring and assessment 

o Flood warning 

o Low water response 

o Reservoir response 

· Facilitate integrated watershed 

management 
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Impact of Climate Change Caused Flooding on Critical Municipal Infrastructure 

(City of London Case Study) 

Dragan Sredojevic, Upper Thames River Conservation Authority (UTRCA) 

 
 

Mr. Sredojevic presented a methodology for 

Assessment of climate change for flood risk 

to municipal infrastructure (City of London 

Case Study).  He began his presentation by 

sharing key messages of the presentation: 

¶ Municipal infrastructure is vulnerable to 

climate change 

¶ Adaptation cost can be very high 

¶ Adaptation = Risk management 

¶ Comprehensive risk assessment 

methodology is required to gather and 

examine available data in order to 

develop an understanding of the 

relevant climate effects and their 

interactions with infrastructure. 

¶ Time to act is now 

Mr. Sredojevic continued by explaining the 

research methodology used in the study.  

The Infrastructure data that was considered 

in this study included buildings, 

transportation (roadways, bridges), critical 

Infrastructure (schools, hospitals and 

Emergency Services), barriers (dams, dikes, 

other flood control infrastructure) and 

sewer infrastructure (wastewater treatment 

plants, outlets and sanitary and storm 

systems).   

The study generated risk maps (using GIS) - 

100 year lower bound, 250 year lower 

bound, 100 year upper bound and 250 year 

upper bound maps.   

Results of this study could be used for:  

¶ Insights into climate change caused 

flood risk to municipal infrastructure 

¶ Multiple recommendations 

(engineering, operational, policy) 

¶ Input into adaptation policy 

development 

¶ Prioritization of adaption actions 

For more information visit:  

 

http://www.eng.uwo.ca/research/iclr/fids/l

ondon-vulnerability_of_infrastructure.html 

 

 

http://www.eng.uwo.ca/research/iclr/fids/london-vulnerability_of_infrastructure.html
http://www.eng.uwo.ca/research/iclr/fids/london-vulnerability_of_infrastructure.html
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Implications of Climate Change to Stormwater Management 

Dr. Bahram Gharabaghi, Guelph Watershed Research Group  

 
 

Dr. Gharabaghi spoke of the importance of 

stormwater management in the context of 

a changing climate. The Mississippi Valley 

Conservation Authority has undertaken 

efforts to outline ǘƘŜ ǘǊŜƴŘǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ 

stream flows and identified that water 

levels can be mitigated by dams collecting 

and storing spring runoff, incorporating best 

management practices, and as are affected 

by a three year cycle. However, climate 

change is affecting the natural cycle, such 

as: 

¶ Spring snowmelt occurring earlier 

¶ Warmer temperatures during the 

months of January and February 

¶ An increase in extreme minimum 

temperature and number of frost free 

days 

¶ Increase in mean annual precipitation; 

!ǇǊƛƭΩǎ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ƛƴŎǊŜŀǎƛƴƎ 

¶ Increase in minimum temperature in 

November and December 

¶ Decrease in snow accumulation 

Monitoring programs are occurring in the 

Grand River area (Guelph and Kitchener) to 

understand climate change effects upon the 

water cycle. Investing in various 

technologies, such as cooling trenches as 

well continual monitoring of water levels 

and water temperatures, will facilitate 

future climate adaptation initiatives. Future 

factors that adaptation managers must 

consider are: 

¶ Significant increases in air temperature 

¶ Snowfall events turning into rainfall 

events 

¶ Prolonged wet spring and fall conditions  

¶ Increases in frequency and risk of floods  

¶ Warmer and drier summers (higher 

water demand) 

¶ Increases in frequency and severity of 

droughts 

¶ Increases risk of forest fires 

¶ Degradation of stream and Lake water-

quality 

¶ Challenges for water managers 

operating reservoirs 
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Natural Heritage Areas & Nature-based Tourism and Recreation  

Paul Gray, Ministry of Natural Resources 

 
 

Paul Gray provided an overview of the Lake 

Simcoe case study: An adaptive approach to 

management in a rapidly changing climate. 

The work being done in the Lake Simcoe 

watershed is being led by Al Douglas 

(OCCIAR), the MNR and Chris Lemieux of 

Waterloo Environment and the project will 

serve as a pilot project for other watersheds 

across the province. The adaptive 

management framework that the project uses 

consists of 6 steps: 

¶ Step 1: Establish baselines ς climate, flora, 

fauna 

¶ Step 2: Develop scenarios for climate 

socio-economics 

¶ Step 3: Assess vulnerability of natural 

assets and human society to climate 

change 

¶ Step 4: Identify and evaluate adaptation 

options 

¶ Step 5: Implement adaptation options 

¶ Step 6: Monitor for change and adapt as 

needed.  

¢ƘŜ ǇǊƻƧŜŎǘΩǎ ǿork is contained within the 

first four steps.  Tree species distribution was 

used as a proxy to deduce potential 

ΨǊŜǇǊŜǎŜƴǘŀǘƛƻƴΩ ƛƴ [ŀƪŜ {ƛƳŎƻŜ ǿŀǘŜǊǎƘŜŘ 

heritage areas. Some of the projected 

changes are as follows: 

¶ Warmer winters and summers, with 

major implications for tourism (e.g. less 

ice fishing, snowmobiling, skiing etc).  

¶ Shifting species ranges (some more 

southern species may find suitable habitat 

in the region, while other cold-liking 

species may be pushed out) 

¶ Increased frequency and scale of 

disturbances such as insect outbreaks; 

increased frequency and scale of extreme 

events such as flooding, drought, and 

wind; and an increase in the distribution 

and abundance of terrestrial and aquatic 

invasive species could affect the 

ecological integrity (ecological health) of 

natural heritage areas within the Lake 

Simcoe Watershed. 

¶  Need to adapt active management 

objectives within Watershed natural 

heritage areas (i.e., objectives associated 

with ecological/shoreline restoration). 

The changing climate will change the 

dynamics of tourism and recreation therefore 

we must adapt by what activities we offer 

(and watch for visitor safety), incorporate 

climate change into our business plans, and 

implement a monitoring program.  The 

project is currently in Step 4, and is using a 

άtƻƭƛŎȅ 5ŜƭǇƘƛ ǇǊƻŎŜǎǎέΣ ǿƘƛŎƘ ƛǎ ŀƴ ƛǘŜǊŀǘƛǾŜ 

group-oriented Idea Generating Strategy (IGS) 

that seeks to generate the strongest possible 

opposing views on the potential resolutions 

of a major policy issue. Participants in this 

process are currently being asked to identify 

strong adaptation options for the challenges 

identified in the earlier steps.  
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Climate Change and Natural Heritage Protection in Southern Ontario 

Ken Towle, Ganaraska Region Conservation Authority (GRCA) 

 
 

Mr. ¢ƻǿƭŜΩǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ 

importance and fragility of terrestrial 

ecosystems in Southern Ontario. Climate 

change is expected to cause severe stress to 

ecosystems and have a higher potential for 

invasive species and diseases to invade. 

Changes in atmospheric CO2 may alter 

plant growth and impact the soil and 

decomposer community. Fragmentation will 

also pose an issue to species unable to 

move, leading to potential population loss 

and local extinctions. Adaptation will be a 

serious and perhaps, impossible to achieve 

as species may move or risk going extinct. 

Birds may have the best ability to adapt 

while species, such as reptile and 

amphibians and plants may seriously suffer 

i.e. less than 5% of Spruce seeds travel no 

more than 200 m. However, even species 

moving to adapt may encounter resource 

availability. Winds may pose a factor 

allowing species to move northwards for 

adaptation as winds do not follow a south 

to north pattern ς this could affect plant 

dispersal patterns. Another concern is areas 

where species may migrate towards may 

not have suitable living conditions and 

barriers along the migration i.e. roads. 

Natural barriers, such as the Canadian 

Shield may as limit species distribution. The 

Canadian Shield has acidic conditions that 

some species may not be able to tolerate 

and lead to considerable stress.  

The most likely survivors to climate change 

are the species that are doing well right 

now i.e. coyotes. The most vulnerable 

species are ones with restricted ranges, 

species with specific habitat needs, species 

that have evolved mutualism, restricted 

mobility, and long-distance migrants. 

Climate change will most likely lead to 

ΨƴƻǾŜƭ ŜŎƻǎȅǎǘŜƳǎΩ ǘƘŀǘ ŀǊŜ Ŏƻƴǎǘŀƴǘƭȅ 

changing and fluxing. Fragmentation is also 

a large issue that must be tackled to help 

mitigate the threats of climate change. 

Monitoring is a must to begin 

understanding the impacts that will occur to 

species and adaptation measures, but 

specifically mitigation, must be taken to 

assist species survive.  
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Vulnerability and Risk Frameworks for Adaptation Planning 

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

 
 

It is imperative to understand the risks and 

impacts from climate change. The private 

sector is beginning to take note of the 

effects of climate change and its 

foreseeable impacts i.e. insurance industry, 

banks and investment firms etc. The 

expected impacts of climate change on 

natural and human systems have been 

described throughout the other 

presentations.  

Mr. Douglas provided an overview of the 

five main assessment approaches: impact, 

risk, vulnerability, policy and integrated. To 

understand the frequency and severity of 

projected impacts, one must use a risk 

evaluation approach. Vulnerability 

assessments are used by looking back at 

historical occurrences and evaluating how 

we coped. It is also important to note non-

climate stressors in the vulnerability 

assessment framework in order to paint a 

complete picture of the region, 

municipality, government, business etc. 

Policy assessments evaluate how effective 

policies and programs are to vulnerability, 

while integrated assessments determine 

how present adaptation measures will 

affect our future vulnerability in social, 

economic, and environmental sectors.  

Overall, we must prioritize our risk and use 

the precautionary principle.  

Mr. Douglas also touched on a number of 

adaptation support tools that are currently 

available from a number of organization 

across the country. These include Engineers 

/ŀƴŀŘŀΩs Public Infrastructure Engineering 

Vulnerability Committee protocol (PIEVC), 

L/[9L [ƻŎŀƭ DƻǾŜǊƴƳŜƴǘǎ ŦƻǊ {ǳǎǘŀƛƴŀōƛƭƛǘȅΩǎ 

Changing Climate, Changing Communities: 

Guide and Workbook for Municipal Climate 

Adaptation, and work being done by the 

Canadian Standards Association, the 

Insurance Bureau of Canada, and others. In 

conclusion, Al discussed the principles of 

good adaptation work.  
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Climate Change Impacts, Adaptation and Mitigation in Eastern Ontario: 

challenges and opportunities  

Dr. Robert McLeman, University of Ottawa 

 
 

Population growth is slow in rural eastern 

Ontario. Populations have been around 

generally for three generations (low 

turnover of families). Jobs in the area are 

not rural, mostly found in urban areas. 

Rural jobs have lower income and farms 

generally have capital values less than half a 

million dollars. Overall, farms in the region 

are not making much income, and farmers 

almost all also work off the farm. Farms are 

generally small mixed farms. The forest 

industry is also an important sector in the 

area as is the sugar maple industry.  

The sugar maple industry is finding they are 

taking taps out earlier (winter warming). 

Farmers expressed concern with increased 

wind events, changing fire risks, water table 

risks, spread of pests, increase in heat 

events, increase in extreme weather events, 

and milder winters. Farmers are, however, 

more concerned with non climatic variables 

such as rising input costs, fluctuation in 

commodity prices, currency fluctuations, 

U.S. regulations, and urban sprawl. 

Mitigation efforts against climate change 

will lie in the small mixed farms, CSA 

(community shared agriculture), small scale 

forestry, and much more. Maple syrup 

industry will continue to have strong 

growth.  
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Opportunities for CAs to Contribute 

to the Transformation of Agriculture 

Phil Beard, Maitland Valley Conservation 

Authority (MVCA) 

 
 

Phil began his presentation by saying that 

eliminating dependency on fossil fuels, 

adapting to the impacts of climate change 

and restoring ecosystem health are three 

challenges that need to be address in a 

coordinated manner.   There are five key 

principles to consider when redesigning 

farming systems to tackle these issues.  

They are: 

1. Restore and maintain the biological health 

of the soil 

2. Restore ecological integrity to the landscape 

3. Redesign farms around resilience as 

opposed to production 

4. Redesign farms around bio-synergies 

5. Replace control management with adaptive 

management 

The Budd family farm, the Scott farm and 

the Conker farm are three farms that have 

incorporated some of these principles into 

their farming systems.  The Maitland 

watershed has already experiencing hotter 

and drier summers, more intense spring, 

winter and fall precipitation, more intense 

local rainfall, more rapid snow melt, fewer 

days below zero, more freeze thaw and 

more severe weather.  These trends vary 

widely across the watershed. 

The Budd family farm is covered with 

permanent pasture, forest cover and some 

tall grass prairie.  A clogged municipal drain 

at the Scott farm led them to work with the 

Conservation Authority on a Storm Water 

Management system consisting of grass 

waterways, berms, wetlands, and riparian 

buffers which helped prevent sediments 

and nutrients from getting back into the 

municipal drain.  They rehabilitated the 

drain back to a cold water trout stream and 

are now working with an upstream 

landowner to do similar work.  The Conker 

farm has planted hedgerows, preserved 

wetlands and woodlots, buffered the river 

with trees and shrubs and moved to 

rotational grazing for their cattle.  The 

ground is never plowed and is in permanent 

cover which helps prevent erosion, build 

organic matter and builds resiliency to 

withstand the extremes of heat and rain. 

The MVCA has several initiatives to respond 

to the three issues stated above (e.g. 

strategic plan and SWEEP).  It will cost 

between $75 and $150 million to fully 

address the issues in their watershed.  

While not big enough to address the extent 

of conservation work required - three out of 

four counties have helped by implementing 

Clean Water Projects.  The MVCA is working 

with organizations and stakeholders within 

the watershed to develop common 

strategies to tackle climate change and 

there is a lot the Conservation Authorities 

can do in taking a leadership role to help 

agriculture do the same.  Are they up to the 

challenge? There has never been a greater 

opportunity or need for Conservation 

Authorities to take a leadership role than 

now with the agriculture community.   
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Overview of Conservation Authority Climate Initiatives 

Charley Worte, Conservation Ontario 

 
 

Conservation Ontario was one of the few 

non-provincial agencies to give a 

presentation to the Ontario Expert Panel on 

adaptation. /ƻƴǎŜǊǾŀǘƛƻƴ hƴǘŀǊƛƻΩǎ 

response to the Panel report is found in the 

delegate package, and is also available on 

their website. Many Conservation 

Authorities are beginning to incorporate 

Climate Change adaptation into their 

business as formal climate change 

strategies, as a component of overall 

business plans, and informally at the 

program level. Mr. Worte provided the 

example of the Toronto and Region 

Conservation Authority which is currently 

building climate change adaptation into 

their planning. 

 It is important to continue mitigation 

efforts while planning adaptation i.e. 

reducing GHG emissions and continuing 

education outreach. In general, 

Conservation Authorities must continue to 

monitor and report on local watershed 

conditions as well as continue to develop 

and implement watershed planning. All 

Conservation Authorities are involved in 

implementing source protection, 

stewardship, and flood hazard management 

programs. Conservation Authorities also 

have many diverse partnerships with 

outside groups. Overall, Conservation 

Authorities must think about climate 

ŎƘŀƴƎŜ ƛƴ ŀ ΨōƛƎ ǇƛŎǘǳǊŜ ǿŀȅΩ and they must 

work together. The integrated watershed 

management approach, facilitated by 

Conservation Authorities provides a 

framework for climate change adaptation 

programs. Mr. Worte discussed the 

floodplain standard, which is a provincial 

standard stating that Conservation Ontario 

and the Conservation Authorities need to 

move forward on this with the province. 

However, there are many areas where the 

Conservation Authorities can move ahead 

independently. Mr. Worte noted that there 

is a need to move beyond ΨsectorΩ or Ψsingle 

issueΩ based approaches to deal with 

climate change, and to plan in collaboration 

with others in order to find solutions that 

are complementary rather than conflicting 

or duplicating. It is also important to more 

effectively assess and balance ecological, 

social and economic interests. 
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Conservation Authority Climate Change Strategies 

Cataraqui Region Climate Change Adaptation Group 

Mara Shaw, Cataraqui Region Conservation Authority (CRCA) 

 
 

Ms. Shaw discussed the Regional Climate 

Change Group that the CRCA has been 

involved with. The group will liaise to 

engage community and share expertise, 

identify key adaptation approaches 

together, and protect natural resources, 

economy, and infrastructure. The intent of 

the group is also to ease workloads through 

sharing expertise, move toward action, and 

implement best solutions.  

To ensure the success of the group, the 

CRCA needs to address the challenges 

posed by not having continuous 

participation and consistent attendees from 

the various groups involved. The CRCA may 

consider doing an internal evaluation to 

identify a core Team, or may use the 

existing low water response team. There is 

also a need for more monitoring, as there 

are data gaps. There are still outstanding 

questions for moving forward ς may need 

to know more about certain topics to move 

forward (e.g. solid data/projections), but 

ǘƘŜǊŜ ƛǎƴΩǘ ƳǳŎƘ ŀǇǇŜǘƛǘŜ ƛƴ ǘƘƛǎ ƎǊƻǳǇ ŦƻǊ 

doing only more research. Focus on hard 

infrastructure may also not be right for the 

time being ς peǊƘŀǇǎ ƴŜŜŘ ŦƻŎǳǎ ƻƴ Ψƴƻ 

ǊŜƎǊŜǘǎΩ ƻǇǘƛƻƴǎ ǎǳŎƘ ŀǎ ƎǊŜŜƴ 

infrastructure.  The group will be using 

OCCIARΩǎ Risk Management/Vulnerability 

Assessment process for determining 

priorities, engaging expertise for particular 

scenarios, developing specific terms of 

reference. 
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Watershed Management in a Changing Climate 

Bruce Reid, Rideau Valley Conservation Authority (RVCA) 

 
Bruce Reid provided information about the impacts of climate change on CA operations. Some 

examples are:  

¶ Remedial flood control works ς change in level of protection 

¶ Reforestation ς tree-plant timing, survival rates 

¶ Flood risk mapping ς estimating error 

¶ Conservation Areas ς maintenance 

¶ Flood forecasting and low water responses ς year round preparedness  

¶ Planning & Regulations ς similar impacts to those of  urban development without 

Best Management Practices (BMPs)  

¶ Surface water quality - explaining trends      

It is important to have an adaptation strategy because climate change is an additional external 

inflǳŜƴŎŜ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ƻƴƎƻƛƴƎ ǎǘǊŀǘŜƎƛŎ ǇƭŀƴƴƛƴƎΦ abwΩǎ bw/ŀƴ-sponsored Gateway 

project was a catalyst for devoting staff time to a more structured look at climate change 

impacts and adaption. Mr. Reid provided a matrix, developed by the RVCA, used to determine 

areas of risk and potential adaptation actions. Mr. Reid noted that the RVCA would be happy to 

share this matrix with other Conservation Authorities. The image below is part of the matrix 

that relates to watershed monitoring and reporting.  

Watershed 
Monitoring & 
Reporting  

Observed or Potential effects of 
climate change on operations; focus 
on risk management: 
ü  financial loss 
ü exposure to legal liability for    

losses suffered by others 
ü damage to RVCA reputation or 

credibility  

Strategies for adapting 
to or coping with 
change   

Information required 
in order to better 
understand and 
predict the extent to 
which operations will 
be affected    

Program 
Management    

  
Watershed Reports & 
Plans           

Drinking Water 
Source Protection 
Planning           

Surface Water Quality 
Monitoring           
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Hydrometric 
Monitoring & 
Forecasting           

Flood, Erosion & 
Drought Studies           

Groundwater 
Monitoring           

Aquatic & Terrestrial 
Habitat Monitoring           

GIS & Information 
Mgmt Services           
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Moving Forward on Adaptation in Ausable Bayfield Watersheds 

Kate Monk and Ross Willson, Ausable Bayfield Conservation Authority (ABCA)

 

The ABCA released their Preparing for 

Change position paper in 2007 outlining 

how Conservation Authorities need to 

create watersheds that are resilient in order 

to prepare for climate change. Climate 

change adaptation and mitigation is part of 

their business and it has been for decades.  

In creating the paper, a survey of !./!Ωǎ 

Board members determined that 97% 

thought climate change was an important 

issue, but that only a small amount of 

resources should be devoted to climate 

change impacts, and that the role and top 

priority of the Conservation Authority 

should be that education particularly in 

relation to their most important local issue 

related to climate change impacts which is 

agricultural impacts.   

Ms. Monk outlined the ten Ψ!Ŏǘƛƻƴ LǘŜƳǎΩ ƛƴ 

the position paper, such as the integration 

of afforestation and other environmental 

actions into existing programs, 

communication with stakeholders and 

incorporating climate change into future 

watershed planning documents.  

  

Mr. Wilson continued the presentation by 

talking about the /ƻƴǎŜǊǾŀǘƛƻƴ !ǳǘƘƻǊƛǘȅΩǎ 

role in the Canada-Ontario Agreement 

(COA) program.  They evaluated water 

sensitivities (e.g. water use and quality) to 

climate change and evaluated existing 

monitoring (e.g. PWQMN, PGMN and CA) 

capabilities.  Results showed that Parkhill 

Creek was highly sensitive and each 

monitoring network was limited by 

frequency, location and/or data record. 

Next steps: Parkhill Creek was selected as a 

site for integrated monitoring capabilities 

and proposed enhancements to the 

monitoring parameters include streamflow, 

water quality, groundwater, climate and soil 

moisture 
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Climate Change is Coming! What do we do now? 

James Etienne, Grand River Conservation Authority (GRCA) 

 
 

The Grand River Conservation Authority has 

a plan ς the watershed management study 

will address issues in the Grand River 

watershed and provide strategies for 

addressing them over the next 25 years.  

Issues to be addressed include sustainable 

water supply, reducing potential flood 

damages, improving water quality and 

assessing climate change.  

 

The GRCA has several climate change 

related investigative studies going on.  The 

Water Budget (under scenarios of climate 

change) project will look at changes in air 

temperature and precipitation for a 

minimum of ten scenarios and how it will 

apply to the water budget.  The Water 

Quality (sensitivities, vulnerability to 

climate change) project will help the 

Conservation Authority understand where 

the critical points are in the system and 

what the potential impacts are.  The Water 

Supply project will identify trend and 

projects for change in future use with 

climate change and will model the impacts 

of significant change on the water budget 

under future scenarios. The Flood Hazard 

project will look at the potential for flood 

damage and loss of life under current and 

future conditions.   

 

The Conservation Authority has proposed to 

test the Guide for Assessment of Hydrologic 

Effects of Climate Change in Ontario.  The 

pilot would include training of staff, staff 

workshops, model runs with climate change 

scenarios and interpretation, and 

documentation and report on 

recommendations for use.  

 

Moving forward: 

 

¶ Investigate sensitivities, vulnerability 

to climate change 

¶ Indentify/evaluate the effectiveness 

of alternative/adaptive measures, or 

¶ Indentify knowledge gaps requiring 

further detailed study 

¶ Summarize results and 

recommendations in Water 

Management Plan 
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Building Resilience and Managing Change: Climate Change 
Hazel Breton, Hamilton Conservation Authority (HCA) 

 
 
Ms. Breton outlined the initiatives the 

Hamilton Conservation Authority is 

undertaking in light in climate change. Small 

intense localized storms have caused major 

damage in the past in the Hamilton region 

and climate change is expected to cause 

similar to further damaging effects. The 

HCA created a discussion paper to review 

climate change adaptation policies across 

all the programs to understand what it 

means for the agency. Overall, 

infrastructure and the Great lakes are 

predicted to be impacted severely by 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ¢ƘŜ IŀƳƛƭǘƻƴ ǊŜƎƛƻƴΩǎ 

streams are predominately precipitation 

driven and with decreases in summer 

precipitation, the agricultural sector is 

expected to have severe consequences. 

Climate change risks are also associated in 

forests, harbors, and ecosystems.  

Adaptive measures that the HCA are 

considering are: 

· Implementing riparian buffers 

· Enhancing and restoring wetlands 

· Reforesting 

· Putting more storage back on the 

landscape 

· Raising awareness of the impact of 

northward migration of flora, fauna and 

disease 

· Reviewing and if needed adjusting dam 

operations 

· Implementing good risk management 

policies 

· Maintaining a current watershed plan 

· Building Demonstration Projects -

Education  

 

To incorporate these adaptive measures, 

the HCA is strategically build resiliency into 

their core programs and future programs. 

Future issues of considerations include 

growth, redevelopment, aging 

infrastructure, deterioration in water 

quality, and flooding must have an action 

adaptation and mitigation plan in regards to 

climate change. As well, all future plans 

must be periodically reviewed and updated 

as the science further develops. The HCA 

ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ Ǉƭŀƴ ŀƴŘ ƻǇŜǊŀǘŜ ǿƛǘƘ ŀ άƴƻ 

ǊŜƎǊŜǘέ ƻǇǘƛƻƴ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΦ 
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Climate Change Adaptation Vulnerability Assessment  
Mike Walters, Lake Simcoe Region Conservation Authority (LSRCA)  

 
 
In the Lake Simcoe region, there are 35 

rivers and creeks. The region itself draws 

over $200 M in recreation, a source of 

drinking water for many communities, and a 

designated growth area for Ontario. The 

area has its own Lake Simcoe watershed 

policy, with the Ministry of Environment 

taking the lead to be completed by 2011. 

This policy incorporates adaptation actions 

to build resiliency. The use of a monitoring 

program and implementation plan were 

integrated into the policy.   

 

The Lake Simcoe Region Conservation 

Authority has three main goals for 

managing Lake Simcoe in a changing climate 

context: 

 

¶ Predict surface water quality and 

quantity impacts of climate change 

using computer models for Lake Simcoe 

ŀƴŘ ƛǘΩǎ ǿŀǘŜǊǎƘŜŘΣ 

¶ Using the results from the modeling 

exercise evaluate impacts on specific 

key indicators, 

¶ Interpret the results, document 

significant changes and inherent risk to 

the ecosystem. 

 

Using these three goals, the LSRCA is 

attempting through various climate models, 

to map changes in water indicators (e.g. 

water temperature, flooding frequency, 

ŜǘŎΧύ ƻǾŜǊ ǘƘǊŜŜ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜƭƛƴŜǎΦ ¢Ƙƛǎ 

allows the LSCA to understand using 

different variables (i.e. increased water 

temperatures), what will be the future 

ŎƻƴǎŜǉǳŜƴŎŜǎΦ ¢ƘŜ [{/!Ωǎ ƴŜȄǘ ǎǘŜǇǎ ŀǊŜ ǘƻ 

evaluate similar groundwater modeling 

exercises using tools developed under 

Source Water Protection and the 

anticipated modeling exercise / 

comprehensive report will be completed by 

June 2011.  
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Discussion Sessions  

 
In order to gather Conservation Authority perspectives into climate change adaptation gaps, 

needs, roles and responsibilities, discussion sessions were held at each of the three workshops. 

If Conservation Authorities are to be agents of adaptation planning and action, they must 

identify and prioritize the needs and move toward building their capacity to respond to climate 

change. The results of the discussion sessions are summarized in this section. 

1. What are the short term priorities (next 12 months) for incorporating climate change into 

Conservation Authority programs?  

 

Most Conservation Authorities in 

attendance were able to identify short term 

priorities to incorporate climate change into 

their programs. Increased and ongoing 

communication pertaining to climate risks, 

adaptation initiatives, case studies, best 

practices and training opportunities were all 

seen as ways to inform and educate their 

staff, Boards and communities within the 

watershed. Similarly, any resources 

pertaining to climate change would be 

useful to help raise the levels of awareness 

surrounding climate change impacts and 

adaptation, both between and within 

Conservation Authorities. This awareness 

raising would then help establish support 

and momentum for the Conservation 

Authority to undertake short and medium 

term activities geared toward responding to 

climate change. Public communication of 

climate change impacts and the importance 

of adaptation were also considered to be a 

short term priority. 

 

Collection and compilation of watershed 

climate and data would serve to indicate 

the extent of changes to temperature, 

precipitation and other climate variables 

which could then be used as to support 

observed changes to various components of 

the ecosystem. This data review was also 

seen as a way to assess the potential gaps 

pertaining to spatial frequency and 

distribution of met stations within the 

watershed and help inform a plan to 

expand the monitoring network to be able 

to track climate change in the watershed. 

Similarly, reviewing hydrologic data to 

detect trends that may be linked to climate 

change was seen as important. 

 

Some Conservation Authorities will 

continue current adaptation activities that 

seek to respond to climate change. 

Initiatives such as the use of innovative 

radar technology for weather alerts,   

community mock flood exercises, flood 

plain mapping and advocating for Low 

Impact Development are already underway 

and help reduce the impacts of climate 

changeΦ hǘƘŜǊ /!Ωǎ ǿƛƭƭ ōŜƎƛƴ ŀǎǎŜǎǎƛƴƎ 

vulnerabilities and risks which will help 
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inform and prioritize adaptation efforts in 

the medium term while others will initiate 

the development of strategic plans to deal 

with climate change including the 

mainstreaming of climate change into 

existing programs. Climate change white 

papers and position papers may also be 

produced used to garner support from 

senior management and Conservation 

Authority Boards. 
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2. What are the long term (beyond 1 year) implications to Conservation Authority business?  

 

The discussion of long term implications to 

Conservation Authority business revealed 

the need to incorporate considerations of 

climate change into their programs. 

Shoreline and flood plain mapping and 

management; soil and water conservation 

programs; biodiversity monitoring and 

enhancement; natural heritage areas and 

flood forecasting were some of the 

Conservation Authority areas of 

responsibility that warrant review for their 

inclusion of climate change. Most 

Conservation Authorities deem their 

current efforts to monitor weather and 

climate insufficient, especially in light of the 

decline of functioning weather stations 

controlled by Environment Canada. Thus 

the network of monitoring stations is critical 

to detect and understand the extent of 

climate change on a regional or watershed 

level. In addition, existing systems used to 

monitor ecosystem and watershed health 

and function should also be reviewed to 

ensure that they adequately monitor 

climate and weather. These data provide 

key observations of sensitivity, exposure 

and adaptive capacity of both aquatic and 

terrestrial species within the watershed and 

reveal areas of highest vulnerability. An 

adaptive management approach will not 

only address the uncertainty in the future 

changes, but will also allow for the 

incorporation of new data and trends to 

inform adjustments to policy and plans. 

 

Conservation Authorities also favour the 

inclusion of climate change in provincial 

policy in order to support adaptation 

planning and action at the watershed level. 

At times Conservation Authorities refer to 

provincial policy that guides planning and 

activity in the watershed. If the legislation 

does not reference or address the 

recognition of climate risks or does not 

offer guidance on how to include climate 

change in development activities, the 

Conservation Authorities are often not able 

to enforce what they know could be 

impacted by climate and weather. 

Engineering codes and standards that 

govern design, safety and proper function 

for all types of infrastructure are informed 

by weather and climate data and are in 

need of updating with regional specificity to 

the extent possible. 

 

Given the current expanse of Conservation 

Authority responsibilities and their issues of 

limited capacity, there is recognition of the 

need for additional resources. Whether to 

develop a comprehensive watershed 

adaptation plan, informed by vulnerability 

or risk assessments, or to review existing 

policies and programs in order to 

mainstream climate considerations, 

Conservation Authorities expressed the 

need for additional skilled human 

resources, funds and climate change 

impacts information specific to their area. 

These resources will enable them to assess 

the regionally specific impacts of climate 
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change and help them adaptively manage 

the watershed. 

 

 

Similar to what was stated as important in 

the short term, additional resources in the 

area of communication, education and 

outreach were deemed necessary. 

Landowners, general public, businesses and 

other stakeholders need to be aware of the 

vulnerabilities and risks posed by climate 

change and they also need to recognize 

what they can do to build resilience and 

adapt to climate variability and climate 

change. Communication resources would 

also be helpful for Conservation Authorities 

wanting to convince their Boards that 

climate change adaptation should be part of 

the strategic plan for watershed 

management. They were also concerned 

with how climate change could affect their 

revenue streams, either positively or 

negatively, based on the services they 

offered to the public. 
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3. What guidance and/or resource material do Conservation Authorities require to move 

forward?  

 

In order to advance activity on climate 

change adaptation, Conservation 

Authorities identified the following as 

guidance material or resources: 

 

· Standardized guidance on the use of 

climate models to inform decision-

making ς with the plethora of both 

global climate models and GHG 

emission scenarios, projections of 

temperature and precipitation are 

extensive. Limited resources and time 

make it difficult for Conservation 

Authorities to develop regional climate 

data and other data that models 

watershed behavior inclusive of climate 

change. A standardized approach which 

includes agencies that are capable of 

this modeling would be an asset. 

 

· Case studies and examples of 

adaptation ς some expressed confusion 

and uncertainty about what climate 

change adaptation looks like. Case 

studies of adaptation planning and 

action would yield examples of how to 

conduct vulnerability and risk 

assessments and would offer tangible, 

on-the-ground examples of activities 

that reduce climate-related risks and 

build watershed resilience. 

 

· A climate change communication 

platform ς in order to share ideas and 

initiatives in the field of climate change 

adaptation, Conservation Authorities 

suggested that an online portal would 

be helpful. This forum could be 

moderated and would contain a range 

of material to help them learn more 

about climate change and how to adapt. 

 

· An adaptation cost-benefit tool ς in 

some cases, adaptation requires an 

explanation of the economic benefits in 

comparison to the costs. Little material 

exists to help explain and even quantify 

the benefit side of this analysis. A tool 

to help explain the potential benefits of 

adaptation may help engage some 

senior officials and would help 

Conservation Authorities to garner the 

support required to focus resources on 

climate change adaptation. 

 

· Tools and frameworks to help assess 

risks and vulnerabilities -   in order to 

effectively assess and prioritize climate 

change vulnerabilities and risks within a 

watershed, the Conservation Authorities 

requested documents that lay out the 

steps that need to be taken. This sort of 

guidance would be helpful to those who 

are ready to undertake different 

assessments and advance action on 

adaptation. Case studies showing 

application of these methods would also 

be useful. 
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· Other adaptation support material ς 

other support pieces that were 

mentioned include updated shoreline 

management plans (jointly with MNR), a 

compilation of the potential impacts of 

climate change on Conservation 

Authority business, updates to storm 

water management and low impact 

development documents (jointly with 

MOE) to include climate change, 

updated IDF curves that incorporate 

new climate data and methods to build 

watershed resilience and reduce 

dependency on fossil fuels (joint 

mitigation/adaptation responses).
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4. How can Conservation Authorities work together to address these priorities?  

 

The Conservation Authority staff and Board members who attended the workshops recognized 

the importance of working together to share information to address ways to deal with the 

impacts of climate change. One suggestion was to build climate change into existing 

Conservation Ontario working groups in order to address the impacts to those focus areas 

(source water protection, flood forecasting). This would allow them to address the ways in 

which climate change would impact specific Conservation Authority areas of responsibility. 

Another suggestion was to create a separate adaptation working group with Conservation 

Ontario to play some role in its coordination. The development and sharing of needs-specific 

resources such as templates and guidance papers was also considered to be beneficial as were 

forums such as workshops and conferences (A.D. Latornell Conservation Symposium) in order 

to communicate successes, challenges and needs associated with adaptation. Some 

Conservation Authorities suggested that the impacts of climate change can be very local in 

nature and unique from watershed to watershed thus requiring a site specific approach to 

ensure all potential impacts are addressed. It was also suggested that they could work with 

existing databases of data and information and look to capitalize on existing (joint) projects that 

are tacking climate change issues. 
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5. When and how should Conservation Authorities engage the province?  

 

In all three workshops participants agreed 

that engagement of the province should 

occur immediately and that dialogue should 

be structured and ongoing perhaps 

coordinated by Conservation Ontario. While 

some Conservation Authorities thought that 

the province should be engaging them, 

many agreed that there needs to be a two-

way communication on the topic of 

adaptation. The province plays a role in 

developing policy (Provincial Policy 

Statement) that supports the recognition of 

climate change in order to facilitate the 

work of Conservation Authorities who need 

to deliver the programs. Due to the ground-

level stewardship activities of the 

Conservation Authorities, they also felt 

some responsibility to communicate to the 

province what they see as the major issues 

and work collaboratively to develop 

adaptation programs and inform supportive 

adaptation policy. Given the sometimes 

limited knowledge of climate change, the 

dialogue will also advance the 

understanding of and action on, climate 

change adaptation both in the Conservation 

Authority world and in the various 

provincial offices across the province. There 

is also sufficient climate change information 

and examples of adaptation, including no-

regrets and win-win options that can inform 

ΨŜŀǊƭȅ ŀŎǘƛƻƴǎΩ ŦƻǊ Conservation Authorities. 

 

Similar to responses in the previous section, 

the opportunity exists for Conservation 

Authorities or Conservation Ontario to 

participate in smaller, provincial working 

groups, some already in existence, that 

need to address climate change. This would 

allow for the mainstreaming of climate 

change impacts and adaptation into existing 

policy (Integrated Watershed Management, 

Source Water Protection) and programs and 

would allow knowledge transfer throughout 

various sectors and fields of study. 

Conservation Authorities also represent the 

numerous municipalities throughout most 

of the populated province and thus should 

include and represent municipalities in the 

provincial discussions. While the impacts of 

climate change may vary from watershed to 

watershed, the /ƻƴǎŜǊǾŀǘƛƻƴ !ǳǘƘƻǊƛǘƛŜǎΩ 

role on climate change is clear. They also 

stated the importance of a Federal 

government role in supporting adaptation 

at the lower levels of government and 

noted a need for additional financial 

resources to support the delivery of 

adaptation programs within the watershed. 
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6. What role do the Conservation Authorities want Conservation Ontario to play?  

 

With respect to climate change adaptation, 

the Conservation Authorities see 

Conservation Ontario playing a role similar 

to other major initiatives, that being the 

voice that represents all of them from 

across the province. Conservation Ontario 

would act as the central hub for information 

pertaining to ongoing adaptation activities, 

best practices and events. Conservation 

Ontario could also continue to liaise with 

the Province to determine the extent of 

adaptive measures required at the 

watershed level and contribute to the 

definition of climate change responsibilities. 

As well, Conservation Ontario could work 

with their representative organizations to 

define a working structure that would 

capture resource needs (workshops, 

presentations, guidebooks) based on 

current levels of knowledge and would 

work toward developing and delivering 

those resources. They also want 

Conservation Ontario to create a venue for 

Conservation Authorities to share ideas, 

successes, challenges and barriers in the 

development and implementation of 

adaptation strategies and plans and also to 

foster adaptation collaboration between 

Conservation Authorities. 
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Appendix 1 ς Workshop Agendas 
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Kingston ð February 9, 2011 

8:00 am ς 8:30 am 
 

Registration 

8:30 am - 8:40 am Welcome - Charley Worte, CO and Al Douglas, OCCIAR 

 MORNING SESSION 

8:40 am ς 9:00 am Overview of Climate Change Impacts Related to Water ς Linda Mortsch (teleconference) 

9:00 am ς 9:20 am Climate Models ς Dr. Neil Comer, EC (teleconference) 

9:20 am ς 9:40 am 
Guide for Assessment of Hydrologic Effects of Climate Change in Ontario and Future Climate Data WEB Application 

ς Mike Garraway, MNR 

9:40 am ς10:00 am Watershed Monitoring - Scott MacRitchie, MOE 

10:00 am ς 10:20 am Climate Change Adaptation: Provincial Initiatives and Direction - YŀǘƘƭŜŜƴ hΩbŜƛƭƭΣ ah9 

10:20 am ς 10:40 am  Break 

 Discussion of CA Policy and Programs Implications of Climate Change 

10:40 am ς 11:00 am Floodplain standards, policy and Direction - Don Haley, TRCA 

11:00 am ς 11:20 am Reservoir Operations - Sobha Kunjikutty, MCA 

11:20 am ς 11:40 am Natural Heritage Program - Paul Gray, MNR 

11:40 am ς 12:00 pm Vulnerability and Risk Frameworks for Adaptation Planning - Al Douglas, OCCIAR 

12:00 pm ς 1:00 pm Lunch 

 AFTERNOON SESSION 

 CA Case Studies of adaptation and mitigation responses 

1:00 pm ς 1:20 pm Overview of CA Climate Initiatives - Charley Worte, Conservation Ontario 

1:20 pm ς 2:00 pm 
Conservation Authority Climate Change Strategies 
Bruce Reid, Rideau Valley Conservation Authority 

Mara Shaw, Cataraqui Region Conservation Authority 

2:00 pm  ς 2:20 pm 
Climate change impacts, adaptation and mitigation in eastern Ontario: challenges and opportunities  

Dr. Robert McLeman, University of Ottawa 

2:20 pm ς 2:40 pm Break 

 Conservation Authority priorities and next steps 

2:40 pm ς 3:40 pm 

Discussion Session ς Breakout Groups 

1. What are the short term priorities (next 12 months) for incorporating climate change into CA 
programs? 

2. What are the long term (beyond 1 year) implications to CA business? 
3. What guidance and/or resource material do CAs require to move forward? 
4. How can CAs works together to address these priorities? 
5. How should CAs engage the province? 
6. What role do CAs want CO to play? 

Each question will be addressed by at least one breakout group and results brought back to the larger 
group. 

3:40 pm ς 3:55 pm Groups report back 

3:55 pm ς 4:00 pm Wrap Up 
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London ð February 23, 2011 

8:00 am ς 8:30 am  Registration 

8:30 am - 8:40 am Welcome - Charley Worte, CO and Al Douglas, OCCIAR 

 MORNING SESSION 

8:40 am ς 9:00 am Overview of Climate Change Impacts Related to Water ς Gord McBean, University of Western Ontario 

9:00 am ς 9:20 am CCCSN Information and Tools for Conservation Authorities ς Al Douglas, OCCIAR (for Dr. Neil Comer ς EC)  

9:20 am ς 9:40 am 
Guide for Assessment of Hydrologic Effects of Climate Change in Ontario and Future Climate Data WEB 

Application ς Mike Garraway, MNR 

9:40 am ς10:00 am Assessment of Water Monitoring Networks for Climate Change - Scott MacRitchie, MOE 

10:00 am ς 10:20 am Climate Change Adaptation: Provincial Initiatives and Direction ς James Scott, MOE 

10:20 am ς 10:40 am  Break 

 Discussion of CA Policy and Programs Implications of Climate Change 

10:40 am ς 11:00 am 
Impact of Climate Change Caused Flooding on Critical Municipal Infrastructure (City of London Case Study) 

Dragan Sredojevic, UTRCA 

11:00 am ς 11:20 am Natural Heritage Areas & Nature-based Tourism & Recreation ς Paul Gray, MNR (teleconference) 

11:20 am ς 11:40 am Floodplain Standards, Policy and Direction - Don Haley, TRCA 

11:40 am ς 12:00 pm Vulnerability and Risk Frameworks for Adaptation Planning - Al Douglas, OCCIAR 

12:00 pm ς 1:00 pm Lunch 

 AFTERNOON SESSION 

 CA Case Studies of adaptation and mitigation responses 

1:00 pm ς 1:20 pm Agricultural Issues - Phil Beard, MVCA 

1:20 pm ς 1:40 pm Overview of CA Climate Initiatives - Charley Worte - Conservation Ontario 

1:40 pm  ς 2:20 pm 
Conservation Authority Climate Change Strategies 

Kate Monk and Ross Wilson, ABCA 
James Etienne, GRCA 

2:20 pm ς 2:40 pm Break 

 Conservation Authority priorities and next steps 

2:40 pm ς 3:55 pm 

Discussion Session  

7. What are the short term priorities (next 12 months) for incorporating climate change into CA 
programs? 

8. What are the long term (beyond 1 year) implications to CA business? 
9. What guidance and/or resource material do CAs require to move forward? 
10. How can CAs works together to address these priorities? 
11. How should CAs engage the province? 
12. What role do CAs want CO to play? 

3:55 pm ς 4:00 pm Wrap Up 



Watershed Adaptation in Ontario: Conservation Authority Perspectives                                  

Final Report  
2011 

 

50 Ontario Centre for Climate Impacts and Adaptation Resources 
 

Hamilton  ð March 9, 2011 

8:00 am ς 8:30 am 
 

Registration 

8:30 am - 8:40 am Welcome - Charley Worte, CO and Al Douglas, OCCIAR 

 MORNING SESSION 

8:40 am ς 9:00 am Overview of Climate Change Impacts Related to Water ς Quentin Chiotti 

9:00 am ς 9:20 am Climate Models ς Dr. Neil Comer - EC (teleconference) 

9:20 am ς 9:40 am Climate Change Adaptation and the Great Lakes ς Dr. Gail Krantzberg, McMaster (teleconference) 

9:40 am ς10:00 am 
Guide for Assessment of Hydrologic Effects of Climate Change in Ontario and Future Climate Data WEB Application 

ς Mike Garraway, MNR 

10:00 am ς 10:20 am Watershed Monitoring - Scott MacRitchie, MOE 

10:20 am ς 10:40 am  Break 

 Discussion of CA Policy and Programs Implications of Climate Change 

10:40 am ς 11:00 am Natural Heritage Implications of Climate Change - Ken Towle, GRCA 

11:00 am ς 11:20 am Climate Change Adaptation: Provincial Initiatives and Direction - Louis Des Rosiers, MOE 

11:20 am ς 11:40 am Implication of Climate Change to Stormwater Management  - Dr. Bahram Gharabaghi, University of Guelph 

11:40 am ς 12:00 pm Vulnerability and Risk Frameworks for Adaptation Planning - Al Douglas, OCCIAR 

12:00 pm ς 1:00 pm Lunch 

 AFTERNOON SESSION 

 CA Case Studies of adaptation and mitigation responses 

1:00 pm ς 1:20 pm Floodplain Standards, Policy and Direction ς Dwight Boyd, GRCA 

1:20 pm ς 1:40 pm Overview of CA Climate Initiatives - Charley Worte - Conservation Ontario 

1:40 pm  ς 2:20 pm 
Conservation Authority Climate Change Strategies 
Hazel Breton - Hamilton Conservation Authority 

Mike Walters - Lake Simcoe Region Conservation Authority 

2:20 pm ς 2:40 pm Break 

 Conservation Authority priorities and next steps 

2:40 pm ς 3:40 pm 

Discussion Session ς Breakout Groups 

13. What are the short term priorities (next 12 months) for incorporating climate change into CA 
programs? 

14. What are the long term (beyond 1 year) implications to CA business? 
15. What guidance and/or resource material do CAs require to move forward? 
16. How can CAs works together to address these priorities? 
17. How should CAs engage the province? 
18. What role do CAs want CO to play? 

Each question will be addressed by at least one breakout group and results brought back to the larger 
group. 

3:40 pm ς 3:55 pm Groups report back 

3:55 pm ς 4:00 pm Wrap Up 
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Appendix 2 - Delegate Package  
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Moving Forward on Adaptation 

This is the third in a series of three regional Conservation Authorities workshops hosted by 

OCCIAR and Conservation Ontario. This event will take place in Hamilton on March 9, 2011. As 

part of the Ontario Regional Adaptation Collaborative, this capacity building workshop will help 

central Ontario Conservation Authorities address the challenges associated with climate change 

and move forward on adaptation.    

Directed at Conservation Authority staff and directors, this workshop will: 

¶ raise awareness of climate change and its implications to Conservation Authority 

business; 

¶ provide updates on provincial perspectives and initiatives pertaining to climate change 

adaptation (Ministry of the Environment and Ministry of Natural Resources); 

¶ provide an opportunity for Conservation Authorities to share experiences and initiatives 

related to adaptation planning and action;  

¶ and discuss challenges and approaches for incorporating adaptation and mitigation into 

Conservation Authority programs. 

OCCIAR would also like to acknowledge the Cataraqui Region Conservation Authority, Upper 

Thames River Conservation Authority, the Hamilton Conservation Authority and the workshop 

committee for their valuable assistance.   

Climate change and Conservation Authorities 

Conservation Authorities ƘŜƭǇ ōǳƛƭŘ ǊŜǎƛƭƛŜƴŎȅ ƛƴ hƴǘŀǊƛƻΩǎ ǿŀǘŜǊǎƘŜŘǎ ƛƴ ƻǊŘŜǊ ǘƻ ƳŜŜǘ ǘƘŜ 

challenges of an uncertain future. Climate change impacts Ontario's water resources and the 

effects are expected to escalate as we move into the future.  

Some of the impacts that Conservation Authorities have already identified and are responding 

to include:  

¶ threats to water quality and supply 

¶ rising temperatures and changing precipitation patterns which create more drought  

conditions and more frequent severe weather  

¶ more extreme rainfall which is leads increased flood and erosion problems 

¶ lowered river flows and warmed surface waters 

¶ stressed or disappearing wetlands  

¶ degraded biodiversity 
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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 

municipal 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. 

 

 

 

 

 

Conservation Ontario 

Conservation Ontario is made up of a 

network of 36 Conservation Authorities, 

community-based watershed management 

agencies dedicated to conserving, restoring 

ŀƴŘ ƳŀƴŀƎƛƴƎ hƴǘŀǊƛƻΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ 

on a watershed basis. 

The office of Conservation Ontario is a non-

profit, non-governmental organization. It is 

represented by a Council and an elected 

Board of Directors. The office of 

Conservation Ontario supports the network 

of Conservation Authorities and is 

responsible for: 

¶ Government Relations 

¶ Policy and Program Development 

¶ Building and Maintaining 

Partnerships 

¶ Corporate Communications 

¶ Research and Information 

¶ Evaluation and Reporting 

¶ Education and Training 

Organized on a watershed basis for over 60 

years, Conservation Authorities protect 

people and their property from natural 

hazards of flooding and erosion; protect 

natural areas and open space; restore and 

protect aquatic and natural habitats; and 

provide recreational and educational 

opportunities to local residents. 

 

More than 11 million people, approximately 

фл ǇŜǊ ŎŜƴǘ ƻŦ hƴǘŀǊƛƻΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ƭƛǾŜ ƛƴ 

the watersheds managed by Conservation 

Authorities. 
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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 (2000ς09) 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 

ǿƛƭƭ ƻƴƭȅ ƎŜǘ ǿƻǊǎŜΦ άLƳǇŀŎǘǎ ŘǳŜ ǘƻ ŀƭǘŜǊŜŘ 

frequencies and intensities of extreme 

weather, climate and sea-level events are 

ǾŜǊȅ ƭƛƪŜƭȅ ǘƻ ŎƘŀƴƎŜέ όLt//, 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 

ƴŜŎŜǎǎŀǊȅ ŎƻƳǇƭŜƳŜƴǘΦ ά!ŘŀǇǘŀǘƛƻƴ ǿƛƭƭ ōŜ 

necessary to address impacts resulting from 

the warming which is already unavoidable 

ŘǳŜ ǘƻ Ǉŀǎǘ ŜƳƛǎǎƛƻƴǎέ όLt//, 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 

ƻǳǊ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ άCǳǘǳǊŜ 

vulnerability depends not only on climate 

ŎƘŀƴƎŜ ōǳǘ ŀƭǎƻ ƻƴ ŘŜǾŜƭƻǇƳŜƴǘ ǇŀǘƘǿŀȅέ 

(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  

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

Ontario. 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 Oshawa WCPC weather station, obtained from Environment Canada, 

was averaged to obtain monthly values for temperature and summed to obtain monthly values 

for precipitation (Environment Canada, 2011).  Seasonal climate values (e.g. winter ςDJF and 

summer -JJA) were calculated by using the monthly data.  In the following section, temperature 

and precipitation data for the years 1970 to 2008, are displayed annually and seasonally 

(summer and winter) with line charts (Figures 3 to 5) and include mean, maximum and 

minimum temperature and annual precipitation. Data was missing from 1976, 1979, 2007, 2008 

and 2009.  Average annual temperature and precipitation could not be calculated for these 

years. Average winter temperature and precipitation could not be calculated for 1979, 2008 

and 2009.  Average summer temperature and precipitation could not be calculated for 2007, 

2008 and 2009. 

  

Mean temperature is defined as the average of temperature readings taken over a specified 

amount of time. For example, daily mean temperatures are calculated from the sum of the 

maximum and minimum temperatures for the day, divided by 2 (Environment Canada, 2008). 

Maximum temperature is the highest or hottest temperature observed for a specific time 

interval and minimum temperature is the lowest or coldest temperature for a specific time 

interval (Environment Canada, 2008).  Precipitation includes any and all forms of water, liquid 

or solid, that falls from clouds and reaches the ground and is expressed in terms of the vertical 

depth of water that reaches the ground during a stated period (Environment Canada, 2008).   

Total precipitation (mm) is the sum of all rainfall and the water equivalent of the total snowfall 

observed during the day (Environment Canada, 2008).  According to Environment Canada 

(2008), most ordinary stations compute water equivalent of snowfall by dividing the measured 

amount by ten; however, at principal stations it is usually determined by melting the snow that 

falls into Nipher gauges.  This method normally provides a more accurate estimate of 

precipitation than using the "ten-to-one" rule (Environment Canada, 2008).  
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Temperature and Precipitation Data for Oshawa 

Annual 

   

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

(mm) from 1970 to 2010. Data from Oshawa WCPC (Environment Canada, 2010) shows that average 

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

1.4°C, average annual minimum temperature has increased 2.1°C and total annual precipitation 

remained unchanged at this location over the 41 years of record. 
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Winter 

    

 

    
 
 

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

(mm) from 1970 to 2010. Data from Oshawa WCPC (Environment Canada, 2010) shows that average 

winter mean temperature has increased 2.6°C, average winter maximum temperature has increased 

1.9°C, average winter minimum temperature has increased 3.4°C and total winter precipitation has 

decreased 46 mm at this location over the 41 years of record. 
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Summer 
 

    
 

    
    
 
 

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

precipitation (mm) from 1970 to 2010. Data from Oshawa WCPC (Environment Canada, 2010) shows 

that average summer mean temperature has increased 1.5°C, average summer maximum 

temperature has increased 1°C, average summer minimum temperature has increased 2.1°C and total 

summer precipitation has decreased 18 mm at this location over the 41 years of record. 
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Historic Climate and Climate Trends  

The following is a compilation and summarization of weather and climate data from Hartington 

IHD weather station located in South Frontenac, Ontario. 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 Hartington IHD weather station, obtained from Environment Canada, 

was averaged to obtain monthly values for temperature and summed to obtain monthly values 

for precipitation (Environment Canada, 2011).  Seasonal climate values (winter ςDJF and 

summer -JJA) were calculated by using the monthly data.  In the following section, temperature 

and precipitation data for the years 1962 to 2010, are displayed annually and seasonally 

(summer and winter) with line charts (Figures 6 to 8) and include mean, maximum and 

minimum temperature and annual precipitation. Data was missing from 1970.  Average annual 

temperature and precipitation could not be calculated for this year.  

Mean temperature is defined as the average of temperature readings taken over a specified 

amount of time. For example, daily mean temperatures are calculated from the sum of the 

maximum and minimum temperatures for the day, divided by 2 (Environment Canada, 2008). 

Maximum temperature is the highest or hottest temperature observed for a specific time 

interval and minimum temperature is the lowest or coldest temperature for a specific time 

interval (Environment Canada, 2008).  Precipitation includes any and all forms of water, liquid 

or solid, that falls from clouds and reaches the ground and is expressed in terms of the vertical 

depth of water that reaches the ground during a stated period (Environment Canada, 2008).   

Total precipitation (mm) is the sum of all rainfall and the water equivalent of the total snowfall 

observed during the day (Environment Canada, 2008).  According to Environment Canada 

(2008), most ordinary stations compute water equivalent of snowfall by dividing the measured 

amount by ten; however, at principal stations it is usually determined by melting the snow that 

falls into Nipher gauges.  This method normally provides a more accurate estimate of 

precipitation than using the "ten-to-one" rule (Environment Canada, 2008).  
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Temperature and Precipitation Data Hartington IHD 

Annual 

     

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

(mm) from 1968 to 2010. Data from Hartington IHD (Environment Canada, 2010) shows that average 

annual mean temperature has increased 1.3 °C, average annual maximum temperature has increased 

1.7°C, average annual minimum temperature has increased 0.9°C and total annual precipitation 

increased 22mm over the 43 years of record. 
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Winter 

    

    

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

(mm) from 1968 to 2010. Data from Hartington IHD (Environment Canada, 2010) shows that average 

winter mean temperature has increased 2.5°C, average winter maximum temperature has increased 

2.5°C, average winter minimum temperature has increased 2.6°C and total winter precipitation has 

decreased 20 mm at this location over the 43 years of record. 
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Summer 

    

    

Figure 8: Average summer mean, maximum and minimum temperature (°C) and total summer 

precipitation (mm) from 1968 to 2010. Data from Hartington IHD (Environment Canada, 2010) shows 

that average summer mean temperature has increased 0.6°C, average summer maximum temperature 

has increased 0.8°C, average summer minimum temperature has increased 0.3°C and total summer 

precipitation has increased 30 mm at this location over the 43 years of record.
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Historic Climate and Climate Trends  

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

New Glasgow, Ontario. 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 New Glasgow weather station, obtained from Environment Canada, 

was averaged to obtain monthly values for temperature and summed to obtain monthly values 

for precipitation (Environment Canada, 2011).  Seasonal climate values (i.e. winter ςDJF, spring 

ς MAM, summer ςJJA and fall SON) were calculated by using the monthly data.  In the following 

section, temperature and precipitation data for the years 1958 to 2010, are displayed annually 

and seasonally (summer and winter) with line charts (Figures 9 to 13) and include mean, 

maximum and minimum temperature and annual precipitation. Data was missing from 1959, 

1960, 1962, 1963, 1977, 2007 and 2008.  Average annual temperature could not be calculated 

for these years.  Total annual precipitation could not be calculated for 1962, 1963, 1977, and 

2007. Average winter temperature and precipitation could not be calculated for 1962, 1963, 

1978 and 2008.  Average summer temperature and precipitation could not be calculated for 

1959 and 2008.  Precipitation could not be calculated for spring 1963.  Average mean 

temperature could not be calculated for the fall of 1960 and average temperatures could not be 

calculated for the fall of 1977 and 2007. 
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Temperature and Precipitation Data for New Glasgow 

Annual 

 

      
 
 

      
 
 
Figure 9: Average annual mean, maximum and minimum temperature (°C) and total annual precipitation 
(mm) from 1958 to 2010. Data from New Glasgow (Environment Canada, 2011) shows that average 
annual mean temperature has increased 1.4 °C, average annual maximum temperature has increased 
1.5°C, average annual minimum temperature has increased 1.2°C and total annual precipitation 
increased 155 mm over the 53 years of record. 
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Winter 
 

      
 
 

      
 
 
Figure 10: Average winter mean, maximum and minimum temperature (°C) and total winter 
precipitation (mm) from 1958 to 2010. Data from New Glasgow (Environment Canada, 2011) shows that 
average winter mean temperature has increased 2.1°C, average winter maximum temperature has 
increased 2.3°C, average winter minimum temperature has increased 1.9°C and total winter 
precipitation has increased 25 mm at this location over the 53 years of record. 
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Spring 

 

      
 

      
 

 

Figure 11: Average spring mean, maximum and minimum temperature (°C) and total spring precipitation 
(mm) from 1958 to 2010. Data from New Glasgow (Environment Canada, 2011) shows that average 
spring mean temperature has increased 1.6°C, average spring maximum temperature has increased 
1.9°C, average spring minimum temperature has increased 1.2°C and total spring precipitation has 
increased 60 mm at this location over the 53 years of record. 
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Summer 
 

    
 
 

      
 
Figure 12: Average summer mean, maximum and minimum temperature (°C) and total summer 
precipitation (mm) from 1958 to 2010. Data from New Glasgow (Environment Canada, 2011) shows that 
average summer mean temperature has increased 1.4°C, average summer maximum temperature has 
increased 1.0°C, average summer minimum temperature has increased 1.6°C and total summer 
precipitation has increased 32 mm at this location over the 53 years of record. 
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Fall 
 

      
 

      
  
 
 
Figure 13: Average fall mean, maximum and minimum temperature (°C) and total fall precipitation (mm) 
from 1958 to 2010. Data from New Glasgow (Environment Canada, 2011) shows that average fall mean 
temperature has increased 0.3°C, average fall maximum temperature has increased 0.5°C, average fall 
minimum temperature has increased 0.1°C and total fall precipitation has increased 80 mm at this 
location over the 53 years of record. 
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Discussion Questions 

In order to glean Conservation Authority perspectives into climate change adaptation gaps, 

needs, roles and responsibilities, the following break-out session has been developed. If 

Conservation Authorities are to be agents of adaptation planning and action, they must identify 

and prioritize the needs and move toward building their capacity to respond to climate change. 

This exercise will help identify what resources are required to properly plan and implement 

adaptation strategies within the watershed.   The last session of the day will consist of breakout 

groups, each invited to address the questions listed below.  Please consider the question in 

relation to your work and CA business.  Each question will be addressed by at least one 

breakout group and results will be reported back at the end of the session.   

1. What are the short term priorities (next 12 months) for incorporating climate change 

into Conservation Authority programs? 

2. What are the long term (beyond 1 year) implications to Conservation Authority 

business? 

3. What guidance and/or resource material does Conservation Authorities require to move 

forward? 

4. How can Conservation Authorities work together to address these priorities? 

5. When and how should Conservation Authorities engage the province? 

6. What role does Conservation Authorities want Conservation Ontario to play? 
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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 άwƛǎƪ aŀƴŀƎŜƳŜƴǘΥ DǳƛŘŜƭƛƴŜǎ ŦƻǊ 

Decision-MŀƪŜǊǎέ (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)Σ ǿƘƛŎƘ ŘŜŦƛƴŜǎ ΨŎƭƛƳŀǘŜ ŎƘŀƴƎŜΩ ŀǎΥ Ψŀ ŎƘŀƴƎŜ ƻŦ 
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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 

ŎƻƳǇŀǊŀōƭŜ ǘƛƳŜ ǇŜǊƛƻŘǎΩΦ {ŜŜ ŀƭǎƻ 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 

ŦǊƻƳ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊΩǎ ƴŜŜŘǎΣ ƛǎǎǳŜǎΣ ŀƴŘ ŎƻƴŎŜǊƴǎΦ 

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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