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Presentation Outline

•
 

Overview of TRCA Climate Change Initiatives
•

 
Details on the Natural Heritage Risk 
Assessment Framework  (RAF)

•
 

Applications of the RAF
•

 
Next Steps



TRCA Climate Change Strategic 
Plan

Adaptation Priorities:
•

 

Increase understanding of 
local climate change impacts

•

 

Reduce risks to communities
•

 

Build a resilient natural 
system

Mitigation Priorities:
•

 

Promote a culture of 
conservation

•

 

Greening TRCA operations
•

 

Leadership through 
partnership
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Presentation Notes
-challenge of climate change for TRCA is not only to incorporate and plan for in our own business, but also to leverage our expertise and our partnerships to contribute to the response at a local, regional and national scale.\
-TRCA released climate change strategic plan in April 2008
-Outlined priorities for both adaptation and mitigation
-Adaptation priorities: to better understand what climate change means for this area and reduce impacts to communities through our own programs like flood warning and natural heritage, and contributions of expertise and resources to municipal initiatives
-Mitigation priorities are to not only reduce the carbon footprint of TRCA operations but to instill a conservation philosophy throughout our jurisdiction using our educational and outreach expertise, and to form partnerships to leverage our expertise and resources



TRCA Partnerships

• Climate Consortium for Research Action 

and Integration (CC-RAI)

• Partners in Project Green

PPG Project Area



TRCA Transformation Engagement 
Projects 

• Mapping the Potential for Underground Thermal Energy 
Storage in the GTA

• Biogas Plant Feasibility Study

• Energy Performance Targets for Existing Buildings

• Canadian Association of Sustainability Practitioners

• Measuring Environmental Sustainability Performance of 
Development



TRCA Risk Assessment & 
Adaptation Projects 

• Risk assessments of TRCA 
flood control dams (with 
Engineers Canada)

• Ecosystem Impacts 
Framework



Natural Heritage 
Risk Assessment Framework (RAF)
•

 
Assess impacts

 
of key 

climatic parameters on 
natural heritage 
components

•

 
Terrestrial and Aquatic

•

 
Identify risk, prioritize 
management actions, 
monitor, and adapt

•

 
Beacon Environmental
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Climate change is predicted to have significant impacts on natural systems, but the scale and direction of climate change and the severity of its impacts are uncertain. To identify, prioritize, manage and monitor the risks of climate change to natural systems, the TRCA has developed a Climate Change Risk Assessment Framework. The framework identifies important climatic parameters that will change significantly by 2050, and aims to assess the impacts of these climatic drivers on important natural heritage components. 



Data Sources for Climate Change 
Impact Studies –

 
finding the key parameters

•

 
Global Climate Models (GCMs)

•

 
Dynamical downscaling –

 
Regional Climate Models 

(RCMs)

•

 
Statistical downscaling

•

 
Climate trends

•

 
Expert judgment and hypotheses



What do the Experts Recommend?
•

 

IPCC

 

and Environment Canada recommend that climate 
change impact studies utilize an “ensemble approach”

 

that 
considers the output from all or many models

•

 

Acknowledges that no one model is the most accurate

•

 

Accounts for uncertainty and the range of potential outcomes

•

 

The average/median of an ensemble is considered more likely to 
represent future climate conditions than any single model 

•

 

Improves on past approaches that considered a single model, or 
“bracketed”

 

best and worst case models



Is there Ensemble Data for the GTA? 
•

 
Yes

 
–

 
from Global Climate Models 

•

 
No other tool has available output from multiple models 
and multiple greenhouse emissions scenarios for 
Canada, Ontario, or GTA

•

 
Regional climate modelling and statistical downscaling 
studies relevant to the GTA are generally limited to a 
single model and emissions scenario



Global Model Output for the GTA –
 

“2050s”

Average Annual Temperature

Min: +1.1oC Max: +4.1oC

Median: +2.5oC Std dev: 0.6oC

Average Annual Precipitation

Min: -4.7% Max: + 13.8% 

Median: +6.0% Std dev: 4.4%

2050s Mean Annual Temperature and Precipitation Change
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Natural Heritage RAF –
 Primary Drivers

•
 

Increase Average 
Annual Temperature:

+2.5°C

•
 

Increased Average 
Annual Precipitation:

+5% to
 

6%



Potential Secondary Drivers



The Framework: 7 Steps

1.

 
Identification of natural heritage components and 
elements

2.

 
Identification of measurable indicator related to 
element

3.

 
Assess whether an effect is anticipated on indicator

4.

 
Assess likelihood and magnitude (RISK) of the 
anticipated effect

5.

 
Assign risk level

6.

 
Develop management options

7.

 
Monitoring and feedback for Adaptive Management



Beacon 
Environmenta

 
l

 
&TRCA
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Follow same procedure as original framework.
Why individual species.





Using the RAF

•
 

3 examples in RAF 
report:
•

 

Salamander
•

 

Forest birds
•

 

Northern Pike

•
 

Urban Forest 
Study - TRCA

•
 

Brook Trout–
 Ryerson University



Climate Change and 
the Urban Forest
•

 
Data on GTA forest structure

•

 
Impacts of climate change
•

 

Temperature increase
•

 

Precipitation increase
•

 

CO2  

•

 
Apply RAF

•

 
Management Guidance:
•

 
Recommend species selection and location (pending)

•

 
Other common stressors
•

 

e.g. poor soils, urban heat island

http://foxhavenjournal.com/wp-content/uploads/2008/08/dead-oak-tree.jpg
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The Intensive refers to parts of the urban forest that are managed on a single-tree basis, with active intervention and investments in establishment, maintenance, and removal of trees, using arboricultural techniques. This will include mostly street and park trees.
This rise in temperature has already had
significant implications for natural systems globally, some of which include changes in species
distributions of plants, changes in phonological
characteristics such as flowering of plants (0), as well as invasion of non-native species. the structure and characteristics of the intensively managed parts of the urban forest are very different from those of natural forests, and there is generally very little information on the impacts of climate change on urban trees. However, we can still infer from studies on natural forests and limited studies on urban trees that climate change imposes strong influences, both positive and negative, on  the urban forest.
Extreme high temperature in the current growing season may lead to increased water stress, reduced apparent photosynthesis and thereby reduced growth; however, a relatively warm autumn and winter may favor growth for some species in the next growing season. The mechanism is not clear but warm temperature in the late season may lead to increased PS, food accumulation, and some other processes that affect growth in the subsequent growing season (o7). 
Deciduous trees translocate nutrients from leaves into branches and buds before leaf senescence. Warm T may allow an extended period of nutrient recovery or rapid rates of recovery prior to leaf fall. 
Variable effects on precipitation. Radial growth of different species has been shown to positively correlate to precipitation both in the current growing season and in the previous year. Unclear whether it offsets increases in temperature-induced heat stress and increased evapotranspiration.
Drought-related tree mortality has been reported in many forest ecosystems all over the world. Water stress can lead to reduced photosynthetic rates and impede tree growth
The most evident are small root space and soil compaction, poor soils, and poor provision of water. 
UHI (14)
Smaller soil volume may limit positive effects of CO2, quick acclimation
drought
tradeoffs between higher temperatures, increased precipitation and greater
plant water use efficiency (41)
Urban trees under stress from future drought and higher temperatures will be increasingly
vulnerable to existing urban stressors, e.g. air pollution, soil compaction, impervious
surfaces etc. At the same time, ecological services provided by trees will become more
valuable under future climate: shading and space cooling, soil aeration and stabilization,
uptake of storm water, etc. Urban forests will play a major role in our ability to cope with
future climate change (36).
Selecting the right sps




Brook Trout and Climate Change

•
 

Long term data set for GTA –
 

trout presence 
and distribution, temperature and 
precipitation  (50 years +)

•
 

Can a “climate change signature’
 

be 
identified for coldwater fish species (separate 
from other stressors)?

•
 

Can access to this type of data increase 
confidence in the assessment of risk?

•

 
Results pending



Next Steps

•
 

Broad Application of Version 1.0
•

 
Training

•
 

User Feedback –GAPS, vulnerabilty
•

 
Version 2.0 of Risk Assessment Framework



Thank you!
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