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TRCA Jurisdiction



History of Climate Change Initiatives at TRCA

• Climate Change and Watershed Management Symposium 
(1999)

• Partnership studies with Environment Canada on water 
resources impacts (2002 – ongoing)                      

• Integration of climate change into watershed plans (2007)

• Meeting the Challenge of Climate Change: Toronto and 
Region Conservation Authority Action Plan for The Living City
(2008)



TRCA Role in Stormwater Management

• Manage watersheds to minimize hydrologic impacts of land 
use change, and risk to life and property from flooding

• Develop SWM criteria for new development to mitigate 
impacts to flooding, water quality, erosion and water balance

• Promote the development, testing and implementation of 
SWM best practices

• Provide expert advice to partner municipalities regarding 
SWM and hydrology



Climate Change and Stormwater Management?
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Climate Change and SWM Initiatives at TRCA

1. Regional IDF pilot study for southern Ontario 

2. Analysis of historic GTA climate trends

3. Review of climate projection tools relevant to SWM and 
floodplain management 

4. Review of adaptation practices in SWM and floodplain 
management



1. Regional IDF Update Pilot Study 

Purpose: To update current point-based IDF relationships to 
an approach more appropriate for a changing climate

Toronto City Rain Gauge - Return Period IDF Comparison
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1. Regional IDF Update Pilot Study 

• Data for individual stations in homogeneous regions are 
compounded to yield larger data samples

• Allows more confident prediction of larger return period 
events with a shorter data record

• Rainfall events of limited spatial extent can be accounted for 
more effectively

• IDF curves can potentially be updated more frequently, 
“dropping off” older data that is not relevant to current climate



1. Regional IDF Update Pilot Study 

Principal Researcher – Environment Canada (AIRD)

Partners – TRCA, GGH Conservation Authorities, Municipalities

Study Area



2. Analysis of GTA Climate Trends

Purpose: To determine if there have been trends in 
temperature and precipitation in GTA over the past several 
decades attributable to climate change

• Analysis of 30+ long-term Environment Canada weather station 
records

• Will examine trends in annual and seasonal precipitation and 
temperature, also frequency and intensity of extremes

• Protocols for data preparation and trend analysis from EC and 
IPCC

• Complementary to City of Toronto study of local climate and 
potential climate change effects



2. Analysis of GTA Climate Trends

Partners – TRCA, Peel, City of Toronto
Consultant – Bill Hogg 

Study Area



3. Review of Climate Projection Tools

Purpose: To determine if methods exist to predict aspects of 
future climate relevant to SWM and floodplain management:

• Change in frequency/intensity/duration of convective and other 
extreme rainfall events 

• Change in seasonality of extreme rainfall 

• Change in timing and magnitude of spring melt and freshet



3. Review of Climate Projection Tools

Global and Regional Climate Models

• GCMs limited to large scale processes over large areas with 
coarse temporal resolution

• At least 9 emissions scenarios and 7 credible GCMs

• Many local phenomena (e.g. lake effects, convection) are not 
simulated

• RCMs in very early stages of development

• Environment Canada recommends considering a variety of 
potential outcomes



3. Review of Climate Projection Tools

Source:  Environment Canada Climate Change Scenarios Network (www.cccsn.ca)



3. Review of Climate Projection Tools

the ‘perfect’ model
CRCM4.2.0

Source:  Environment Canada Climate Change Scenarios Network (www.cccsn.ca)



3. Review of Climate Projection Tools

Statistical and Related Downscaling Techniques

• Can generate future climate data down to the hourly level, but 
different techniques produce very different results 

• Precision does not necessarily equal accuracy 

• Require  that relationships between large-scale and small-scale 
meteorological phenomena remain consistent into the future 

• Need GCM or RCM predictions as input



3. Review of Climate Projection Tools

Overall Findings

• General consensus that the GTA will experience an increase in 
rainfall and in extreme rainfall events

• Not possible at this time to confidently predict the magnitude or 
seasonality in changes to extreme rainfall

• Adaptive SWM practices must acknowledge the current 
uncertainty and update as science improves

• Useful projections at local scale may require intensive study of
local weather and climate



4. Review of SWM Adaptation Practices

Purpose: To identify ways in which SWM practices are being 
adapted in other jurisdictions to potential future changes in 
climate:

• Actions by Canada, US and international municipalities and 
supporting agencies in Canada

• Literature review 

• Survey of major Canadian municipalities



4. Review of SWM Adaptation Practices

Overall Findings

• Most jurisdictions in very early stages of investigation (scoping or 
climate change impact assessment)

• Only one example of modification to SWM design standards to 
account for climate change

• Wide range of methods being used to predict future climate 
impacts, but little guidance on best techniques

• Uncertainty in future climate projections almost universally cited 
as a major concern



Questions?

Ryan Ness

Manager, Water Resources

E-mail – rness@trca.on.ca
Website – www.trca.on.ca (click “The Living City” then “Climate Change”) 





1. Regional IDF Update Pilot Study 

Deliverables

• IDF curves for identified homogeneous regions

• Protocol for updating IDF curves at intervals appropriate to reflect 
changing climate

• Recommendations for preserving or enhancing current rainfall 
data collection network in Southern Ontario

• Pilot IDF curve for GTA region expected March 2008



CC and SWM – Gaps in Understanding

• Has climate change already changed the characteristics of 
the rainfall/runoff regime in a substantial way?

• Do current stormwater management design tools adequately 
account for climate change?

• Can climate change effects on the rainfall/runoff regime be 
predicted quantitatively and with confidence?                  

• What are others in Canada and elsewhere doing to modify 
SWM practices to account for climate change?


