
City of Windsor: Implementing Resilience Actions



Climate Change Adaptation 2012

Room for Improvement:
• Community Involvement
• Indicators/Measurements
• Other Impacts

Summary:
• 22 Adaptation Actions
• Focused on Extreme Precipitation/Heat
• By 2018 – 18 of 22 Actions underway or completed

Continual Improvement of the Climate Change Plan:
1. Incorporate climate change adaptation into city policies and high level plans
2. Create internal mechanisms to ‘ask the climate question’ for new major 

infrastructure projects
3. Monitor climate change, evaluate the effectiveness of adaptation strategies 

and adjust as needed
4. Use best available science to analyze how the climate is changing locally and 

how this may impact the community.
5. Routinely review the City of Windsor’s vulnerability to climate change.
6. Continuously conduct risk assessments to identify priority impacts requiring 

adaptation actions.
7. Engage the public, business and stakeholder groups.



Tornado, Flooding and more…Oh my!



Windsor’s Changing Climate

WARMER

WETTER

WILDER



City Response Costs since 2016

Events Total Response Costs

2016 Tornado $101,109

2016 Flood $285,674

2017 Severe Winds $ 70,546

2017 Flood $1,690,086

2018 Wind Storm $338, 510

2019/2020 High Water Levels $649,882

Total $3,135,807 

Cost to reconstruct City owned Marina $4,225,000

Emergency Repairs to Peche Island Shoreline $2,500,000

$235M+ Insured Losses 
within the Community!



Climate 
Change 

Staff

Corporate Community Task Force

FireRecreation

PlanningPollution Control

Finance Parks/Forestry

Communications I.T.

Facilities Operations

HR Building

By-Law Enf. Engineering

Asset Planning Transit Windsor

Transportation Community Devel

Health UnitERCA

UniversityFirst Nations

County of Essex Port Authority

College Comm. Housing

Immigration Part. School Boards

DRCC Downtown Mission

Naturalists CEA

Local Hospitals ENWIN

Red Cross Enbridge

Tourism W/E

Adaptation Planning Consultation

Development of Degrees of Change was facilitated by the City’s participation in ICLEI Canada’s 
Adaptation Changemakers project.  Financial assistance from the Government of Canada and 
FCM.  



DRAFT

Meeting #1: Climate Science Meeting #2: Identifying 
Impacts

Meeting #3: Vulnerability

Meeting #4: Risk Assessment Meeting #5: Brainstorming 
Adaptation Action 

Meeting #6: Reviewing Draft 
Plan

Meetings – Everyone Involved!!!



Windsor’s 2020 Adaptation Plan

More extreme weather 
events increasing the  health 

and safety risk to the 
community

An increase in extreme 
precipitation leading to 

basement flooding

Increasing intense storms 
impacting tree canopy 

through stress and damage

An increase in extreme heat 
causing health issues

An increase in extreme 
weather causing a diversion 

of resources

Increasing summer 
temperatures will cause a 

decrease in air quality

Increasing temperature 
increases risk for vector borne 

disease and new infectious 
disease

Increasing winter 
precipitation leading to an 

increase in risk of ice 
conditions

An increase in water levels 
leading to overland flooding 
of the Detroit River/Lake St. 

Clair 

Increasing intensity of storms 
leading to damage to 
infrastructure, power 

outages, safety and additional 
clean up costs

An increase in extreme 
precipitation leading to an 

overwhelming of City 
infrastructure

Increase in winter and spring 
temperatures leading to 

quicker thawing and 
snowmelt contributing to 

overland flooding

An increase in annual 
temperatures can increase 

plant pests, disease and 
invasive species

An increase in rainfall and 
temperature causing an 
increase in algae growth

An increase in summer 
temperatures increasing 

energy demand

An increase in winter 
temperatures will reduce the 

length of time outdoor ice 
rinks can operate

Increase in extreme hot days 
leading to infrastructure wear 

and tear

Increase in extreme hot days 
and summer drought causing 

stress on landscaping and 
park lands

Increasing precipitation 
leading to closure of 

recreational amenities



Objectives and Supporting Mechanisms

Integrate 
Climate 
Change 

Thinking and 
Response 

Protect Public 
Health & 

Safety

Reduce Risk to 
Buildings and 

Properties

Strengthen 
Infrastructure 

Resiliency 

Protect 
Biodiversity 
and Enhance 

Ecosystem 
Functions

Reduce 
Community 

Service 
Disruptions

Build 
Community 
Resilience

Climate Lens 
for all 

Council 
Reports

Inclusion in 
Master 

Planning 
Processes

Planning 
Policy

Asset 
Management



Sewer and Coastal Flood Protection Master Plan

Year # of Flooding 
Calls

2010 2,320

2011 660

2012 32

2013 217

2014 911

2015

2016 2,850

2017 5,982

2018 676

2019 264

2020 530

2016 2017 2018 2019

Watershed Conditions 
Statements – provide flood 
outlook (an early notice of 
potential for flooding based 
on heavy rain, snow melt, 
etc. and water safety 
information.

2 17 17 13

Flood Watches – there is 
potential for flooding

7 15 21 23 
(189 
days)

Flood Warnings – flooding is 
imminent or already 
occurring

2 5 13 11

Number of Flood Messages issued by ERCA 

Historical 311 calls 
to Report Flooding

$4.9 Billion 
Implementation Plan



Sewer Master Plan – Evaluation of Alternative Solutions

Evaluation of Alternative Solutions
Climate Change Storm before improvements

Climate Change Storm after improvements



Private Properties: Basement Flooding Subsidy Program

100% up to $2,800 per Home:
• Backwater valve
• Sump pump with sump pump overflow and 

disconnect floor drains
• Dye testing/camera 

2012 2013 2014 2015 2016 2017 2018 2019

# of 

Applications 

Received

576 443 579 437 1158 5100 2200 1605

# of Subsidy 

Payments 

Issued

380 289 403 299 781 2121 535 694

Also: Free Downspout Disconnection Program



Private Properties: Climate Resilient Home



Private Properties: Public Education

YouTube: Wastewater: Where Does it go?



The Cost of Doing Nothing

Impact Basement Flooding Due to Extreme 

Precipitation

Current (2050 Future) 

Storm Intensity Future Possible Cost

1:5 (1:3) $           961,652,000 

1:25 (1:8) $        2,377,212,000 

1:100 (1:20) $        2,937,158,000 

Impact of High Water Levels

Water level (m)

176 $           171,183,000 

176.5 $           302,161,000 

176.8 $           339,270,000 



Investigating Parks for Thermal Comfort (Extreme Heat)

Site Conditions Temperature 
oC (oF)

Naturalized areas beside water, 
medium shade

22.8 (73)

Vegetation beside water, no shade 40.0 (104)

West asphalt sidewalk, no shade 45.6 (114)

Sand underneath play structure, no 
shade

45.5 (114)

Dark rubber mat under play 
structure, no shade

71.6 (161)

Temperature: 22 oC (71.6 oF), Winds 12 km/hr, 
humidity 67%, Sunny, no cloud cover



Climate Change and City Parks



Green Infrastructure



Karina Richters
519-253-7111 ext.3226

krichters@citywindsor.ca 

www.windsorenvironmentalmasterplan.ca

Questions?


