Uncovering the Potential of the Urban Roofscape:
A Life Cycle Assessment-Based Method for Exploiting Flat Roof Areas in Canadian Cities

Flat Roofs as ‘Multifunctional Surfaces’

A Proposed Integrated Decision-Making Model

Study Goals and Methodology

Impact Indicators and Sources
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) model which building designers and public polic
N\ range of impacts for both buildings and their urban . g g public policy Weighted Resource | 6.36E+04| 6.36E+04] 6.36E+04] 6.36E+04 1.31E+05| 1.20E+05| 2.45E+05| 1.14E+05
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- - - fqnctlons, including thermal msulapon, preventlon_ of Table 1 Comparative Membrane LCA Impacts
Flat roofs can also serve a variety of other functions in | air and vapour leakage, waterproofing, and protection source: Athena Institute/the author
THERMAL addition to provision of basic shelter. Most commonly, e from solar radiation. There are a number of insulation
RESISTANCE they offer an expedient location for mechanical ROOF STORM and membrane choices available to perform these
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- 1 pri Flat Roof Funch illustrated in Figures 2 and 3. ! rainwater collection will also be identified. The impacts FEB 54,339 142 | 13585 | 150 | $13735 | $0.253 | 2,023,484 | 1176282
igure 1 Primary Flat Roof Functions 1 and benefits for vegetated roofs are able to be MAR | 48202 137 | $12,050 | $150 | $12,200 [ $0.253 | 1,794,950 | 1229011.2
source: the author Over the last decade, a number of innovative systems T IOD BT Ve m— addressed using similar pgrameters. Finally, becausle APR__| 30110 | 108 | $7528 | $150 | $7,678 | $0.255 | 1,121,263 | 1050883.2
Conventional Functions have emerged for utilizing roof surfaces to improve L flat roofs offe!‘ opportunities for both photovollta|c MAY 21,750 99 $5,438 $150 $5588 | $0.257 | 809,942 | 973983.6
the environmental and energy performance of power generation and solar thermal water heating, JUN 12,243 68 $3061 | $150 | $3211 | $0.262 [ 455,909 918522
buildings. As illustrated in Figures 4-7, these 'green’ these systems also form part of the model. e e e T B L e
N measures include vegetated roofin roof—mounted MEMBRANE OPTIONS/LAYERS/COATINGS AUG 12,076 53 $3,019 $150 $3,169 $0.262 449,687 990651.6
- - e ¥ / / Figure 8 illustrates the proposed model for integrating SEP | 19505 | 86 | oS04l | 9150 | o3791 | $0260 | 542387 | 6A958>2
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H Boiler . . . . P - : :
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Figure 6 Photovoltaic System

source: ufw.co.uk

comparisons introduces numerous interdependent
variables into the analysis, and therefore what is
attempted in this study is the creation of a model in
which a variety of scenarios can be entered and
evaluated according to measurable outcomes.
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In light of the importance of flat roofs in Canadian
cities, the potential benefits of alternative strategies,
including enhanced insulation, advanced membrane
coatings, rainwater harvesting, photovoltaic power
generation, and solar thermal water heating, as well
as vegetative coverings, deserve comprehensive
assessment prior to selecting the optimal combination
of systems for a particular building project and its
urban context.
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