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Toronto Waterfront in 2018Toronto Waterfront in 2030

1|REVITALIZATION OF TORONTO’S WATEFRONT



2|EXPANDING SUSTAINABILITY FRAMEWORK



3|VERTICAL GROWTH / INTENSIFICATION IN ONTARIO

Greenbelt Area, Ontario



Collaboration between Ryerson University and Waterfront Toronto 

Integrated Water Resources Evaluation Tool [IWRET]

4|PARTICIPATORY AND BOTTOM-UP MODELING



Concept of Urban Metabolism, after Abel Wolman 

5|METHODOLOGICAL BASIS



Centralized [Traditional] approach Decentralized [Hybrid] approach

6|ALTERNATIVE APPROACHES TO METABOLISM OF UWS



Technologies used to balance urban water metabolic process

7|CHANGING URBAN MORPHOLOGY



i. Decentralized technologies; 

ii. Quantitative and qualitative indicators of sustainability; 

iii. Graphic user interface (GUI).

IWRET Workshop survey topics:

8|PARTICIPATION OF STAKEHOLDERS



Water Supply Stormwater

Wastewater Reuse/Recycle

9|PREFERED TECHNOLOGIES



Environmental

Socio-cultural 

Economic 

Engineering

10|PREFERED INDICATORS OF SUSTAINABILITY



Main Elements of System Dynamics (SD) Simulation Model

11|CHOOSING MODELING METHOD



Centralized System 

Decentralized System 

Urban Hybrid System

12|ARCHITECTURE OF HYBRID WATER SYSTEMS

• Integrating all elements of urban water cycle;

• Including all four groups of decentralized solutions to 
allow flexible representation of hybrid water systems;

• Integrating of sustainability performance indicators 

recognized by the potential users; 
• Use open-source technology, publicly available for 

use, modification and distribution; and,

• Incorporating low data requirements typically used 
for master planning;



Level 1: Indoor Area

Level 2: Neighborhood Area

Level 3: Urban Water Utility Area

13|SPATIAL AND TEMPORAL SCALES

Three spatial scales represented in IWRET 
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14|ELEMENTS OF WATER SUPPLY COMPONENT

Visualization of the water supply component



15|ELEMENTS OF SEWARAGE COMPONENT

Stormwater Collection System

Wastewater Collection System
Wastewater Pumping

Stormwater Pumping
Stormwater Treatment

Wastewater Treatment

Water Flow
Energy Flux
GHG Flux
Chemical Flux
Financial Flux

Visualization of the waste and  stormwater component



Bioretention and Rain Garden
Porous Pavement and Permeable Patio

Bioswale

Green Roof Rainwater HarvestingGreywater Reuse

Living Machine

Membrane Bioreactor
Smart Water Appliances

Water Flow
Energy Flux
GHG Flux
Chemical Flux
Financial Flux

16|CHANGING MORPHOLOGY OF WATER SYSTEMS

Visualization of decentralized options



17|LIST OF MAJOR MODEL OUTPUTS



19|TYPES OF QUESTIONS 

• Quantify the metabolic performance of UWS across the urban water cycle.

• What would be the impact of different configurations of the UWS on the long-

term sustainability performance? 

• What particular environmental categories would have positive, and what 

categories would have negative impacts? 

• What would be consumed, recovered, caused and avoided environmental 

impacts of different technologies?

• Would there be reductions in rainfall runoff? 

• Would there be savings in potable water consumption?  
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