


Green Roof for Stormwater Management - Retention
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• Intercepts rainfall on foliage

• Stores water in plant’s tissue

• Returns water through evapotranspiration 

• Stores water to be used by vegetation 

• Returns water through evaporation 

• Stores water to be used by vegetation
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Retention of a Typical Green Roof in Toronto

https://www.purple-roof.com/model
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Detention: 

water still comes out but at a 

lesser rate over a longer time



Why Detain Stormwater 

on the Roof?

1. Extra parking space / EV charging station

2. More condo units / tenant space

3. Reduce need for surface & subsurface 

storage (e.g. permeable pavers)

4. More usable garden space

5. Site constraints  

• Underground utilities

• Rock base layer

• High ground water table

• Sloped property



Limitations:

• Potential clogging at flow restrictor

• Needs 0% roof slope to be efficient
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Blue-Green Roof: Ponding



Blue-Green Roof: Friction-Detention

Sedum Mat

Detention Mat

Edge Restraint

Retention Layer

Growing Medium

Reservoir Cell

Root Barrier

Reservoir Cell 

Adds extra water storage

Detention Mat  

slows down & 

delays runoff
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Note: Best suited for extensive green roof on low slope roofs



Runoff Hydrographs of Different Profiles

Data Source: Green Roof Diagnostics
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Testing and 

Modeling

Rain Simulator

Green Roof Testing Lab in US



Total 2200 tests 
(6 hours long)

• Model each project with custom variables:

• Design storm 

• Allowable Outflow Rate

• Green roof assembly

• Roof dimensions

• Slope

• # of drains   

Rain Simulator

Specimen



Friction-Detention Green Roof Design: Modeling Input

Project Name



Friction-
Detention 
Green Roof 
Design: 
Modeling 
Input

Friction-
Detention 
100+50+25

100+50+25

1824 m2

Friction-Detention 100+50+25

Growing Media

Needled Mineral Wool

Reservoir Cell

Detention Mat

Sedum Blanket



Friction-Detention Green Roof Design: Modeling Results



Friction-Detention Green Roof Design: Modeling Results



Friction-Detention Green Roof Design: Modeling Results



Key Takeaways

• Green roof is effective in retaining 

rainwater  in Toronto and meeting 

water balance target.

• Blue-green roofs can reduce or 

eliminate surface and subsurface 

storage and create financial savings.

• Ponding blue-green roof is best 

suited on dead flat plaza decks 

under intensive system.

• Friction-detention blue-green roof 

works best under extensive system 

on low slope roofs.
Avani, Toronto ON



THANK YOU!
Karen Liu, Green Roof Specialist karen@nlsm.ca  604-396-5772

Sherway Gardens, Toronto ON

Please scan QR code to add to contact

mailto:sasha@nlsm.ca
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