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Smart Blue Roof Systems:   
An Innovative Approach for  

Flood and Drought Resilience and Adaptation 



Land Limitations 

• Urban areas have limited land availability  

– Difficult to implement land-based stormwater practices  
ie. stormwater ponds, bioretention and vegetative swales 
 

• Building-integrated stormwater management solutions more viable in 
certain dense urban areas 

– Blue roofs, green roofs, rainwater harvesting etc. 

 



Next Level Stormwater Management 

 

 

 

Institutional Industrial Commercial 



Parking lots 

Rooftops 

IMPERVIOUSNESS 

Parking lots 



Retrofitting Urban Areas with  
End of Pipe SWM Facilities 

 1. Capital costs  (construction, land acquisition etc.) 

 2. Ongoing O&M costs (dredging, thermal mitigation etc.) 

                     costs falling on municipalities 

 

 

        

 AN INTEGRATED APPROACH IS NECESSARY  

 

{ 



The Evolution of Rooftop  
Stormwater Managemenet 

Conventional Flat Roof Green Roof  Blue Roof  



Defining Blue Roofs 

• Temporary detention of rainwater on flat, low-sloped roofs 

– System stores and slowly releases stormwater 

 



Blue Roofs Improve Resiliency Against… 

1. Flood Conditions 

Non-potable uses 







Blue Roofs Improve Resiliency Against… 

2. Drought Conditions 



• In 2016, there were 56 days in Mississauga with 

temperatures recorded above 30oC  

• In 2017, the hottest day of the year in Mississauga 

was recorded at 37.9oC on September 24th  

 

 

 





STORMWATER AS AN ASSET 

RATHER THAN A LIABILITY 



Setting Precedence for Blue Roofs  

Green Roofs  

 

 

 

 

Flow Control Roof Drains 

 

 

 

 

 Structural 

Capacity 

 

 Waterproofing 

 

 Building & 

Plumbing 

Code 

acceptance 

 

 



Active vs. Passive Blue Roofs 

Active  

• Valve configuration and controller 
used to regulate roof discharge  

• Controller programmed to  
optimize release of ponded water  

• “Smart” system approach 

Passive 

• Use of stagnant hydraulic 

structures such as weirs, drains, 

orifice plates to regulate the 

release of rainwater from 

a rooftop 





Smart Blue Roof 

Coupling with Smart Blue Roof Systems 

Rainwater Harvesting Tank Enhanced Grass Swale Subsurface Chambers 



Smart Blue Roof 
Technical and Financial Feasibility 

 



Project Support 



Project Team 



CVC Head Office 

 



Optimized system 

Stormwater management 

Water Efficiency 

Energy Efficiency 

 

Benefits individual buildings, municipalities and the community  

 

 

 

 

 

 

 

 

 

Smart Blue Roofs… 



Technical Feasibility  
Stormwater Management 

• Roof structural capacity equivalent to 180 mm ponding depth 

• Blue roof storage volume 16 m3 + rainwater harvesting tank 5 m3 

– Total storage for the entire system is 21 m3 

 

• Smart blue roofs provide: 

– Peak flow control 

– Runoff mitigation 

(100-year Mississauga design storm event captured by system) 

 



Technical Feasibility  
Water Reuse  

• Current average non-potable water demand 1.58 m3/day  

• Current average potable and non-potable water demand 5.68 m3/day

  

 

 

 

• Smart blue roof with rainwater harvesting system can meet  

water demands of 8.84 m3/day  

(if rainwater was stored on roof for a maximum of three days) 

• Opportunity to expand non-potable uses at CVC office  

(ie. irrigation) 

 

 



Technical Feasibility  
Evaporative Cooling 

0.56 kg/y/m2 GHG Reduction 



Financial Feasibility 
Economies of Scale 



Smart Blue Roof GTA Interest 



Uptake & Implementation 



inspired by nature 


