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NOTICE

UNDERSTANDING OF THE NOTION OF EDITION
It is important to note that this edition implicitly includes all amendments and errata that might be published
separately at a later date. It is the responsibility of the users of this document to verify whether any
amendments or errata exist.

INTERPRETATION

In this document, the use of the expressions, verbs, notes and informative annexes described below shall be
interpreted by the reader as follows.

The equivalent expressions ought to and it is recommended that, are used to indicate a useful, but not
mandatory, suggestion or to indicate the most appropriate means of complying with this document.

All notes mentioned notes in this document are informative and are used to provide useful information
intended to facilitate understanding of an idea, or to add clarification or further details.

Annexes are also informative and provide additional information intended to assist in the understanding or use
of elements of this document or to clarify its implementation.

DISCLAIMER OF RESPONSIBILITY

This document was developed as a reference document for voluntary use. It is also the responsibility of the
users to consider limitations and restrictions specified in the Purpose and Scope, or both.
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REDUCING THE URBAN HEAT ISLAND EFFECT —
PARKING LOT DEVELOPMENT — DESIGN GUIDE

INTRODUCTION

Eleven of the last twelve years rank among the warmest years recorded since 1995 and can be
attributed to rising levels of greenhouse gases (GHGs) in the atmosphere [61]. North American
cities, “that currently experience heat waves, are expected to be further challenged by an increased
number, intensity and duration of heat waves during the course of the century” [61]. In Québec, the
warmest ten years of the 20th century were recorded starting in the 1980s [66]. Projections indicate
that average temperatures will continue to rise in the coming decades [61], [14].

This constant rise in temperature, which has been observed and is still projected, will accentuate
an issue that has now become familiar: the urban heat island effect. Urban heat islands occur in
urban areas where the surface temperature or ambient air temperature is significantly higher than
the average temperature of the overall city. In addition to the local climate - influenced by various
meteorological parameters like temperature, relative humidity and wind - several anthropogenic
causes promote the emergence and intensification of urban heat islands. These causes are the
progressive loss of forests and vegetation cover, the impervious nature and low albedo of materials,
the thermal properties of materials, the urban morphology, the size of cities and the heat production
associated with human activity (air conditioning, vehicles, commercial and industrial activity and so
forth). Moreover, intensified urbanization exacerbates this phenomenon in Québec’s southern
regions.

Urban heat islands present a risk to public health, particularly to certain vulnerable populations,
including socially isolated people and the elderly. Summer heat waves, accentuated by urban heat
islands, can cause discomfort, weakness, loss of consciousness, cramps, fainting, heat stroke and
can further exacerbate existing chronic illnesses like diabetes, respiratory failure and cardiovascular,
cerebrovascular, neurological and kidney diseases to the point of causing death [13], [52]. On the
recommendation of the World Health Organization, health agencies from around the world,
including those in Québec, have instituted various programs to mitigate the effects of intense heat
and to reduce urban heat islands. The Institut national de santé publique du Québec, in conjunction
with the Direction de santé publique de Montréal, produced a mapping tool to detect urban heat
islands and locate certain vulnerable populations in Québec.

Large urban areas that have been paved, including road infrastructure, school yards, streets and
parking lots, are covered in bitumen and other low albedo materials that absorb most of the solar
radiation. During hot sunny days, these surfaces can reach temperatures as high as 50°C, creating
urban heat islands [63]. However, an integrated development approach can counter the formation of
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urban heat islands and also help better manage stormwater runoff, two issues that could worsen in a
context of climate change.

With public health protection in mind, this guide aims to counter the formation of urban heat islands
in parking lots by proposing courses of action for more tailored and strategic development.

If the design objective is to limit the increase of a city’s overall area covered by parking lots, there
are several measures that can be implemented to this effect, including urban development methods
that foster sustainable mobility, the use of public transit and car pooling or tightening urban
perimeters.

However, these topics are not addressed here since they require other kinds of intervention, while
this guide focuses on parking lot development techniques with the aim of reducing the urban heat

1sland effect.

It should be noted that the organisation Vivre en ville proposes a broader approach that looks at
those concepts.

© BNQ, 2013 page 2
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1 PURPOSE AND SCOPE

The purpose of this guide is to provide information, guidelines and recommendations to improve
the thermal performance of parking lots in order to reduce the urban heat island effect.

The guide presents the properties of urban heat islands, urban heat island mitigation measures and
reference documents on this topic.

This guide focuses on certain development practices like the use of natural green spaces, landscape
techniques, road surfaces and infrastructure relating to stormwater runoff and other land uses. It
provides examples and recommendations for developing parking lots.

This guide applies to the development and redevelopment of off-street parking lots, whether small
or large. It applies to existing parking lots, projected parking lots or parking lots due to be
renovated.

This guide is intended for designers, landscape architects, municipalities, agencies, government

departments and parking lot owners.

2 REFERENCE DOCUMENTS

The reference numbers in square brackets indicate documents whose full reference is given in
Annex H. The references to other documents that address the topic of this guide are given in the
bibliography of Annex 1.

3 DEFINITIONS

For the purpose of this document, the following definitions shall apply:

albedo, n. The ratio between the solar radiation reflected by a surface and the overall incident solar
radiation upon it. French: albédo.

NOTE — Albedo values vary between 0 and 1. The higher the albedo of a surface, the more the surface
reflects light and the less it heats the ground and, consequently, the atmosphere.

emissivity, n. The property of a body’s surface to emit heat by radiation, expressed as the ratio
between the radiation emitted by this surface and that emitted by a body that absorbs and transmits
all the radiation reaching it (called a black body), when both bodies are at the same temperature.
French: émissiviteé.

NOTE — The emissivity of an aluminium sheet is 0.09 and that of a brick 0.90. A material reflecting all
the radiation reaching it will have no emissivity at all.

impervious surface, n. A parking lot surface that allows water to run off and reach an evacuation
outlet without allowing the water to infiltrate into the ground. French: surface imperméable.
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