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What i1s Blue-Green Infastructure?

Jo Shouldn't rain gardens and green roofs be provided as examples of green, rather than blue
infrastructure?
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A Evaporative cooling provides thermal comfort.
E
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Holistic Design: Grey, Green and Blue Infrastructure
A. Blue Roof

B. Tree Planting

C. Sewer Connections

D. Rain Barrel

E. Permeable Paving

F. Green Roof (Intensive; Semi Intensive; Extensive)
G. Rain Garden

H. Fountains
I. Underground Detention 6
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- Research objectives

1. Evaluate of the state-of-the-ar N
{' Roof “‘
2. Quantify and compare therme n '3
% :‘ Adaptation l: g
L G :
monitoring \ Blue Roof |
3. Assess wireless monitoring aj ST e
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Blue and Blue-Green
Infrastructure (BGI)

Records identified through
database searching:
Engineering Village
and Scopus
(n=419)

[

Records after primary
screening
(n=156)

Records after full-text
assessment
(n =135)

Articles included
(n=32)
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Urban Heat Island
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BGI lower surface and air
temperature

Cooling effect of BGI differs
throughout the urban layers

Thermal performance is
affected by the size and
geometry of BGI

UHI Mitigation

Using Bl in combination with Gl
enhances hydrologic
performance

Retrofitting neighborhoods
with BGI reduces flood risks

Integrating BGI with grey
infrastructure is a promising
strategy

Stormwater Management

Barriers to BGI

Research Gaps

Lack of multilevel coordination

Budget constraints and funding
schemes

Absence of risk reduction
frameworks

Existing maintenance practices

/ Discrepancy between urban\.
scales

Lack of multifunctionality
studies on BGI

Distinction between natural
and engineered BGI

Uncertainties of BGI

. performance in comparison
. to Green Infrastructure
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Field Monitoring: Full-Scale and Experimental Setups
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Field Monitoring: Full-Scale and Experimental Setups
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Field Monitoring: Full-Scale and Experimental Setups
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Field Monitoring and Laboratory Testing

Toronto
Metropolitan
University




Introduction Objectives Methodology Results Conclusions Future research

Results of the Systematic Literature Review

* Evidence of urban runoff and heat mitigation

by BGI was found

* Most studies focused on one benefit at a
_ _ m Large Scale
time (e.qg., hydrologic or thermal) = Laboratory Setup

e Two-thirds of the selected studies were %

performed on a large urban scale

* A variety of research approaches were

fO”OWGd m Modelling and Simulation
= Remote Sensing E Interviews and Document Review
® Insurance Claims
Toronto
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University
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Permeable Pavers and Dome Concrete Forming System

Hydrologic

Performance

Compared to a conventional concrete pavement
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Permeable Pavers and Dome Concrete Forming System

Surface
Temperature

Near-Surface Air
Temperature
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PICP

No distinguishable
difference

No distinguishable
difference

DCFS

Higher (2.3 °C)

Higher (0.8 °C)

Compared to
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pavement

3% 1
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and DCFS 16
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Extensive Green, Blue-Green and Blue
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Farmed Intensive Blue-Green Roof

Hydrologic Key Observation

Performance

Planting and harvesting

activities impacted the

Three
Full-Scale hydrologic performance
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Farmed Intensive Blue-Green Roof

S s Milkweed Potato Squash Beet Tobacco Okra
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loT - wireless sensor monitoring of BGI
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loT - wireless sensor monitoring of BGI
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Conclusions
o _ _ N inferior
® Defining Blue-Green Infastructure using ChatGPT takes time & comparable
71 superior

Relative to extensive Green Roofs:

- Blue: hydrologic <> ¥, thermal <

- Blue-Green: hydrologic > A, thermal ¢> 2

- Intensive, farmed Green: hydrologic ¢é> 2, thermal > N

Relative to PICP
- Dome concrete forming systems: hydrologic A, thermal N

® |oT developments are enabling ‘smart’ BGI
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Future Research

* Rooftop farming (+ other BGI)
* Plant growth and health
®* Terrestrial + remote sensing (performance, O&M)
* Development and testing of other sensors (e.g. water level and flow, machine vision)
* Long-term performance assessment
* Modelling — coupled hydrologic and thermal
Metropolitan

University
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