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• Degraded natural buffers cannot function properly 
for flood or drought risk reduction 

• The Federal Emergency Management Agency believes 
that “a principle cause for increased flooding 
damages in the U.S. is poor planning and unwise 
development that destroys the wetlands and open 
spaces that protect communities”.

• Loss of economic prosperity: Food production, 
erosion, disaster risks and losses

Ecosystem decline increases the risk of disasters



Adaptation Options to Reduce Climate Disaster Risks

• Prioritization of hazards/risks and disaster risk reduction planning
• Better and new  building and engineering codes, standards, practices
• Larger “safety factors” and more redundancy in infrastructure design
• Expensive retrofits of the most vulnerable or “at risk” structures
• Phased adaptation structures – berms built for additional height/safety
• Maintain the services provided by ecosystems – maintain ecosystems
• Merging of soft (green) and hard infrastructure solutions



Green or Soft Infrastructure includes…

• Undeveloped areas, both natural and greenfield
• Parks and greenways that link habitat and provide recreation;
•  Ditches, rivers, streams, and wetlands that retain and carry rain 

or
stormwater, improve water quality, and provide habitat;
•  Working lands such as agricultural, forested, and grassland 

grazing,
• Aquifers and watersheds that provide drinking water;
•  Engineered wetlands and detention ponds that retain 

stormwater
and improve infiltration; 
•  Urban trees, rooftop gardens, community gardens to clean air 

and cool urbanized areas in the summer.



Most natural landscapes can provide a Multitude of 
natural benefits essential to communities and human & 
ecological health.
Woodlands:
• Climate regulation
• Air &water cleaning
• Erosion & sediment control
• Disaster reduction
• Habitat
• Waste treatment
• Human health & well-being
• Cultural benefits

Cultivated Lands:
• Pollination
• Food & renewable 

products

Urban:
• Climate regulation (trees)
• Air & water cleaning
• Shading & wind breaks
• Human health & well-being
• Cultural benefits

Inland Waters/Marine:
• Water supply & regulation
• Disaster reduction
• Waste treatment
• Human health & well-

being
• Food & renewable 

products
• Habitat

e.g. Minneapolis: street trees gave savings of 
$6.8M in energy costs, $9.1M in stormwater 
treatment and increased property values by 
$7.1M 



Healthy, Well-Functioning Ecosystems Give Back

"Forests and wetlands can churn out high-quality water supplies 
at a lower cost than conventional treatment plants do… while 
providing many other valuable benefits at the same time, from 
recreational enjoyment to biodiversity conservation to climate 
protection." 

Studies suggest that increased biodiversity may improve human
health… e.g. Lyme’s disease incidence declines in areas with
greater diversity of small mammals.



• Canada’s wetlands provide flood control worth $2.7 billion 
annually.

• A Washington State study estimated the value of wetlands for 
flood control at $89,000 to $126,000 per hectare per year.

Healthy, Well-Functioning Ecosystems Give Back



From Presentation to Thompson Okanagan Interface Committee, April 
2007

Post-infestation: 
Post Beetles: 13-year heavy rain 
event NOW gives a similar 
discharge to an earlier 50-year 
rainfall  event

How do we know that ecosystems give back? 
B.C. Interior Flood frequencies after Pine Beetle 

Forest Losses



Forest Fires: Increase Flood frequencies & Debris damage
Impacts includes water quality impacts, damage to fish habitat, 
infrastructure, safety, costs to reinforce existing infrastructure… 

Streamflow after fire
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Values of Wetlands: Boston, USA Weather Damages 
and Losses with and without wetland services

Boston (US) sub-
area with and 
without wetlands 
preservation
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• Ontario: ~ 24% of Canada’s wetlands and 6% of the world’s 
wetlands;

• By the early 1980s, about 68% of southern Ontario’s wetlands 
had been destroyed compared to pre-settlement (>90% in 
southwest Ont).

Note: only wetlands larger than 10 ha are included.  Source: Ducks Unlimited Canada, 
2010

Southern Ontario’s Disappearing Wetlands



OMNR Study  ($ value/ha/year) 



So, what is needed to protect valuable 
“ecosystem services” for communities?



• Robust infrastructure: reasonable safety margins, 
redundancy

• Good maintenance of critical infrastructure
• Healthy ecosystems (connected?)
• Ecosystems that protect and provide services for 

communities 
• People capable of coping with impacts from climate 

hazards 
• Development away from high risk areas 
• Planning using up-to-date analyses on changing 

hazards, vulnerabilities

Climate Resilient Communities are characterized by…



Hazards Identification & Risk Assessments for 
Communities?
• HIRA – supports community resilience
• Risk tool to assess hazards, their probability, and 

consequences – triages the top risks.  
• Identifies all climate risks – current, changing and 

future - to the community  
• Prioritizes monitoring needs, risk reduction measures
• Also an opportunity to mainstream climate change



Probability 
1= None in the last 15 years 
2= More than 5 years since 
last incident 
3= One incident in the last 5 
years 
4= Several incidents in the 
last 5 years. 

Consequence 
1=Negligible  
2=Limited 
3=Substantial 
4=High



Biodiversity and Ecosystem Services: Plant for the Future 
The Humber Climate Change Laboratory a Decade Later

Lessons learned for the Future: Plant larger-sized trees 
and trees more resilient to deer browsing in the urban 
landscape

http://acer-acre.ca/programs/lets-plant-measure-and-mulch

Best practices for the future



Land Trusts: Working for long-term protection of important 
natural areas and ecosystems (S Ontario’s remaining 
woodlands)

working area of the Long Point Basin Land Trust overlain on a 
map of remaining significant woodlands in S. Ontario (<20%).

Boundary of Carolinian zone, 2002

http://www.longpointlandtrust.ca/



• Most forested areas are under stewardship of private 
landowners;

• A fenced woodlot prevents regeneration from being 
trampled and grazed by cattle;

• Need for natural areas for people as well as natural 
areas protected from people;

Forest and Woodlot Management



Managing New Pests and New 
Invasives: The Importance of 
Forest Biodiversity?
• Emerald Ash Borer: First detected 2002 in 

Windsor;
• Kills an estimated 97% of ash trees;
• Lessons learned from B.C. mountain pine 

beetle – manage forest and its biodiversity 
instead of one insect. 

• Fungi : Butternut , eastern flowering 
dogwood

• Invasive plants: Garlic mustard, giant hogweed, 
dog strangling vine

• Diseases: West Nile Virus, Lyme disease, 
waterborne e. coli



Land use regulation can help to reduce the RATE of 
biodiversity loss. (MacIver and Karsh, 2010)

The changing climate also provides an opportunity to recover 
lost biodiversity (but different from past biodiversity (MacIver 
and Karch, 2010)

Biodiversity Opportunities under a Changing Climate



Do not let what you cannot do interfere with what you can do. – John Wooden
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