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RWDI was retained by Morguard Investments Limited to conduct
a pedestrian wind study and snow drift assessment for the
proposed comprehensive redevelopment of Bonnie Doon
Shopping Centre site in Edmonton, AB (see Image 1).
This assessment was based on the following:
a review of regional long-term meteorological data for
Edmonton City Centre Airport;
concept drawings received from B&A on August 9, 2018;

•

wind-tunnel studies undertaken by RWDI for similar projects

83 St. NW

88 Ave. NW

•

in the Edmonton Area;
•

our engineering judgement and knowledge of wind flows

around buildings1-3; and,
•

85 ST.NW

Whyte Ave NW

•

use of 3D software developed by RWDI (Windestimator2) for
estimating the potential wind conditions around generalized
building forms.

This approach provides a screening-level estimation of potential
wind conditions. Conceptual wind control measures to improve

wind comfort are recommended, where necessary. To better
quantify these wind conditions or refine any conceptual
mitigation measures presented herein, physical scale-model
tests in a boundary-layer wind tunnel would be required.
Note that other wind issues, such as those related to cladding
and structural wind loads, air quality and roof snow loading, etc.,

were not considered in the scope of this pedestrian wind and
snow drift study.
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Image 1: Aerial view of existing site and surrounding

(Courtesy of GoogleTM earth)
1.
2.
3.

H. Wu and F. Kriksic (2012). “Designing for Pedestrian Comfort in
Response to Local Climate”, Journal of Wind Engineering and Industrial
Aerodynamics, vol.104-106, pp.397-407.
H. Wu, C.J. Williams, H.A. Baker and W.F. Waechter (2004), “Knowledgebased Desk-Top Analysis of Pedestrian Wind Conditions”, ASCE
Structure Congress 2004, Nashville, Tennessee.
C.J. Williams, H. Wu, W.F. Waechter and H.A. Baker (1999), “Experience
with Remedial Solutions to Control Pedestrian Wind Problems”, 10th
International Conference on Wind Engineering, Copenhagen, Denmark.
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The proposed development is located in Edmonton, AB,

The proposed masterplan project will be developed over the

bounded by 83 St. NW to the east, Whyte Ave. NW to the south,

next 30 years and will include a number of new mid to high-rise

85 St. NW to the west and 88 Ave. NW to the north. There is also

mixed use and residential buildings with open spaces between

a parcel to the west of

85th

St. NW at approximately

85th

Ave.

them (Image 2).

NW. The site is currently occupied by an existing 30-acre
shopping centre, as shown in Image 1, and is surrounded by a
mix of low-rise to mid-rise buildings in all directions. Downtown
Edmonton is located approx. 3.5km to the northwest.

Image 2: Proposed Conceptual Masterplan
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Meteorological data from Edmonton City Centre Airport, for the
period 1985 to 2015, was used as a reference for wind

conditions in the area. The distributions of wind frequency and
directionality for the summer (May through October) and winter
(November through April) seasons are shown in Image 3.
When all winds are considered, wind from southeast through
south-southwest and west through north-northwest directions

are predominant in both summer and winter. Strong winds of a
mean speed greater than 30 km/h measured at the airport occur
more frequently during the summer then the winter season, and

Summer - May to October

they are typically from the west-northwest and northwest
directions.

Winter - November to April

Image 3: Directional distribution of winds approaching Edmonton City
Centre Airport (1985 – 2015)
RWDI Project #1802084
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The weather data recorded at the Edmonton City Centre Airport

than 15 km/h during blowing snow events, indicate that the

were also analyzed to determine the prevailing wind directions

predominant winds are from the northwest and the southeast

that would be associated with drifting snow at the Project site

quadrant.

(during November to April). The following analyses of the winter
winds determined the predominant direction and frequency of
winds that are associated with the movement of snow leading to
snow drift accumulations:
•

all winter winds greater than 15 km/h;

•

winter winds greater than 15 km/h with snowfall; and

•

winter winds with blowing snow events.

The movement of drifting snow at wind speeds less than 15
km/h is negligible so this threshold wind speed was used to

Winter Winds > 15 km/h

Winds During Snowfall > 15 km/h

determine the predominant wind directions that could
potentially result in snow drift accumulations at grade. The 15
Probability (%)

km/h wind speed is measured at the weather station
anemometer, which is typically located on a mast approximately
10 m above the ground. Winter winds with blowing snow
represent higher wind speeds often associated with storm
events and significant drifting.

Winter
Winds

During
Snowfall

16-20

55.3

49.8

2.9

21-25

22.0

23.4

13.9

26-30

14.3

16.4

26.3

31-35

5.0

5.8

13.9

>35

3.4

4.6

43.1

Blowing
Snow

The wind roses in Image 4 show the results of these analyses.
The analyses of the average winter winds greater than 15 km/h,
winds greater than 15 km/h with snowfall and winds greater

Blowing Snow Events > 15km/h

Image 4: Directional Distribution of Winds recorded at Edmonton City
Centre Airport (1985 to 2015 from November to April)
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4.1 Background
Predicting wind speeds and occurrence frequencies is
complicated. It involves the assessment of geometry, orientation,
position and height of buildings in the master plan, surrounding

from the towers to the grade (Image 5d). Stepping the windward
facade (5e) is also a positive design strategy that can be used for
wind control. However, increased wind activity will be created
on the podium terraces.

buildings, upstream terrain and the local wind climate. Over the

years, RWDI has conducted thousands of wind-tunnel model
studies on pedestrian wind conditions around buildings, yielding
a broad knowledge base. This knowledge has been incorporated
into RWDI’s proprietary software that allows, in many situations,
for a qualitative, screening-level numerical estimation of
pedestrian wind conditions without wind tunnel testing.

a) Downwashing Flow

b) Channeling Effect

Tall buildings tend to intercept stronger winds at higher
elevations and redirect them to the ground level. Such a
Downwashing Flow (Image 5a) is the main cause for increased
wind activity around tall buildings at the pedestrian level. When
two buildings are situated side by side, wind flows tend to
accelerate through the space between the buildings due to the

Channelling Effect (5b). Oblique winds also cause wind

b) Corner Acceleration

accelerations around the exposed building corners (Image 5c). If
these building/wind combinations occur for prevailing winds,
there is a greater potential for increased wind activity and
uncomfortable conditions.
Podium structures under towers are beneficial for wind control,

as they reduce the direct impact of any downwashing winds
RWDI Project #1802084
September 5, 2018

e) Stepped Facade

d) Large Podium

Image 5: General wind flow patterns
Pedestrian Wind and Snow Drift Study | 6

4.2 Public Sidewalks
As can be seen in Image 2, the main streets within the proposed

master plan are not aligned with the prevailing northwesterly
and southeasterly winds. This is a positive design feature which
reduces the potential of winds channelling between tall
buildings.
When a tall building is directly exposed to the prevailing winds,
downwashing of the winds from the tall facade to the ground

can result in localized areas of high wind speeds around them
and specially at the building corners. Design features such as
tower setback and podiums will help to reduce the direct impact
of winds downwashing off a building facade, at the grade level.
Other wind control features to help with to reduce wind speeds
along sidewalks are colonnades, chamfered corners and

canopies and screens around corners. See photos in Image 6 for
examples.
Also if feasible, placing the taller buildings to the west of the site,
which is the direction of the stronger winds, may cause local
wind accelerations, but will help to protect the rest of the site
from those winds.

Image 6: Examples of tower setbacks, podiums, colonnades, chamfered
corners, canopies and wind screens
RWDI Project #1802084
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4.3 Building Entrances
Low wind speeds are desired for the main entrance areas, where

pedestrians may linger. As general guidelines,
•

Main entrances should be placed away from building corners
where high wind activity is typically expected;

•

For the entrances facing the prevailing winds, winds
downwashing off the towers may be an issue. Canopies

should be installed for protection from wind, rain and snow;
and,
•

Additional wind control measures may include entrance
recessing, arcades as well as wind screens and planters on
both sides of the entrances.

Image 7 provides examples of wind control measures for
building entrances.

RWDI Project #1802084
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Image 7: Wind control examples for building entrances
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4.4 Open Spaces
The buildings to the west of the site will provide protection from

the westerly winds at the open spaces to the east of them;
however, as a result of acceleration of winds between buildings,
around the building corners, as well as direct exposure to the
prevailing winds, wind speeds at some areas of the open spaces
(marked by stars in Image 8) may be higher than desired for
passive pedestrian activities.

More comfortable conditions can be achieved in these areas
through landscaping (trees with underplanting), wind screens,
trellises, etc.
Image 9 provides landscaping examples for consideration.

Image 8: Proposed Land Use Plan Showing Areas of Open Spaces
Impacted to Strong Winds
RWDI Project #1802084
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Image 9: Examples of wind control measures in public parks and
amenity area
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4.5 Roofs and Podium Amenity
Potentially, there could be many above-grade terraces and green

areas for the development. Rooftop areas are typically windy
due to their elevation and exposure. The most common wind
control measures are tall guardrails and parapets.
While podiums and setbacks are positive measures for reducing
the wind impact at ground level, increased wind speeds are
expected for podium terraces. The actual speeds vary with the

exposure, locations, sizes and elevations of these areas.
In the event that undesirable conditions occur, taller guardrails,
windscreens, privacy fences and landscaping may be
incorporated to provide sheltering for amenity users. Podium
terraces may also be affected by vertical winds that are deflected
down by the building elements above. Therefore, wind control

measures may also include overhead protection provided by
trellises and canopies.
Image 10 provides a few examples of wind control features.

Image 10: Examples of wind control features for above-ground amenity areas
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5.1 Summary of Snow Drifting Conditions
The site is sheltered by low and mid-rise buildings in all
directions, as seen in Image 11. Given the density and extent of
these surroundings, the amount of snow that would be available
for transport onto the site is significantly limited. As a result,
significant snow drift conditions occurring on and around the
buildings is expected to be limited to the times immediately

following snowfall events. Given the predominant northwesterly
winds during snowfall, it would be expected that snow drifts will
extend from the south and east corners of the proposed
buildings, particularly into the open areas downwind of the
buildings to the west of the site as outlined in Image 12.

Image 11: The Hospital Site is Sheltered from Prevailing Westerly Winds by
Dense Deciduous Forest and Steep Topography
RWDI Project #1802084
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Image 12: Areas Expected to be Most Impacted by Snow Drift Accumulations

RWDI Project #1802084
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5.2 General Recommendations
The massing of the proposed buildings could incorporate a number of features that could improve snow drift conditions around the
site. Specifically, the incorporation of building setbacks and stepped facades in conjunction with tall perimeter parapet walls, as shown
in Image 13, will significantly reduce the amount of snow that will be scoured from roof surfaces into the grade level pedestrian areas.
In addition, the incorporation of canopies over the main entrances will help to protect the areas from localized drifts against the doors
as a result of roof-borne snow.

Image 13: Example Building Section Showing Positive Features with Respect to Snow Drift Conditions
RWDI Project #1802084
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Pedestrian wind conditions are assessed for the proposed
Bonnie Doon Shopping Centre in Edmonton, AB. This qualitative

assessment is based on the local wind climate, current master
plan, existing surroundings and our knowledge and experience
with wind flow around buildings.
This report describes general wind flow patterns around
buildings, identifies areas where high wind speeds might be

expected and provides best design practices and potential wind
mitigation strategies which could be applied to improve the wind
conditions around the site.
A more detail qualitative review can be conducted at later design
stage, when the building massings are finalized. Wind tunnel
tests should be conducted at a later design stage to quantify

these wind conditions and to develop wind control solutions.
The expected snow drift conditions around the proposed
development have also been qualitatively assessed. Given the
proposed building massing and the relatively dense suburban
surroundings, it is expected that regular maintenance and snow

clearing activities will be sufficient to manage potential snow
drift concerns.

RWDI Project #1802084
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The assessment presented in this report are for Bonnie Doon
Shopping Centre in Edmonton, AB based on the design drawings

and documents received from B&A on August 9, 2018.
In the event of any significant changes to the design,
construction or operation of the building or addition of
surroundings in the future, RWDI could provide an assessment
of their impact on the pedestrian wind conditions discussed in

this report. It is the responsibility of others to contact RWDI to
initiate this process.

RWDI Project #1802084
September 5, 2018

Pedestrian Wind and Snow Drift Study | 15

