DESIGN RESOURCES
DR-06 Pedestrian Winter Accessibility



Pedestrian Winter Accessibility
1

1,2

Yue Li, PhD , Jennifer Hsu, PhD , Geoff Fernie, BSc, PhD, MIMechE, CEng, PEng, CCE
1
2
Toronto Rehabilitation Institute; University of Toronto

1,2

Issue and Its Importance to Universal Design and to Stakeholders
Outdoor environments that are usable in bare ground conditions are not necessarily usable in
snow/ice covered conditions (Wennberg et al., 2009). For example, a smooth and even
pavement in summer may become unusable in winter due to blocking heaps of snow blocking
the path. Therefore, even though all barriers have been eliminated according to the Americans
with Disabilities Act Accessibility Guidelines (ADAAG), there are still barriers to access remaining
in snow/ice conditions that have not been accounted for in these guidelines. Accessibility for the
general public and people with disabilities in a year‐round perspective needs to be further
examined and a guideline for promoting universal winter accessibilities needs to be established.
Existing Research/Evidence
A review of 18 studies, provided by Owen et al., concludes that walking among people of all ages
is associated with aesthetic attributes, convenience of facilities for walking, accessibility of
destinations, and perceptions about traffic and busy roads (Owen et al., 2004). There are often
barriers to good access in the outdoor environment due to poor design and maintenance of
pedestrian facilities. Such barriers include narrow pavements, poor crossing facilities, high curbs,
uneven or slippery surfaces, stairs without handrails, lack of benches, poor lighting, etc.
(Carlsson, 2004; Lavery et al., 1996; Stahl et al., 2008). Even though these studies have identified
numerous environmental factors associated with accessibility in general, they have mainly
focused on bare‐ground conditions. In some areas of the world, e.g. the Nordic countries, parts
of the US, Canada, and Japan, snow and ice are barriers to access during winter ( and how to
keep outdoor environments universally accessible the year‐round is an issue yet to be examined
Pudas & Fjellstrom, 2007).
A few studies have been conducted in the field of winter accessibility. Studies from Sweden
(Pudas & Fjellstrom, 2007; Wennberg et al., 2009), Canada (Li & Fernie, 2009; Ryser &Halseth,
2008), and Japan (Muraleetharan et al., 2005; Shintani et al., 2003; Takahashi et al., 2007;
Tokunaga et al., 2007) suggested that even though accessibility issues have been emphasised in
current guidelines on accessibility, pedestrians’ needs are not fulfilled by current guidelines. For
example, winter maintenance, demands for climate responsive designs, and the need for
shelters are neglected.



Pudas and Fjellström (2007) compared accessibility in bare‐ground and snow/ice conditions
by means of an inventory. They showed that for people with reduced mobility‐related
functional limitations, there is decreased accessibility in snow/ice conditions regarding
unevenness, slipperiness and sight. For people with reduced perception and cognition,
snow/ice conditions bring considerable deterioration regarding visual and tactile guidance.
Signs and other information may be covered by snow, which also makes orientation more
difficult. Hence, snow/ice conditions place great pressure on planners and practitioners
involved in maintenance in order to achieve accessible and usable outdoor environments
during the winter season as well.
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Wennberg et al. examined the perceived importance of environmental factors concerning
the outdoor environment in both bare ground and snow/ice conditions (Wennberg et al.,
2009). They found that ice prevention is considered more important than snow removal.
Snow removal on a detailed level (e.g. removal of heaps of snow on pavements and zebra
crossings) and on route level (e.g. snow removal immediately) are both important as well.
This study also indicates the importance of being aware that several recurring minor barriers
may make an otherwise accessible environment unusable. Thus, the authors emphasise the
need for a travel chain perspective when planning for accessible and usable environments.



Ryser and Halseth found that, despite expressed interest in winter city development,
professionals and decision makers involved in the development process do not possess
sufficient knowledge about climate responsive design to apply these principles to everyday
practice (Ryser &Halseth, 2008). More importantly, knowledge about climate responsive
design did not appear to be a major consideration in creating or evaluating commercial
redevelopment projects. A range of educational, attitudinal, regulatory, structural, and
political barriers impede the development of an institutional framework to support the
implementation of climate responsive design.

Design Guidelines
Despite the implications of poorly designed urban spaces on pedestrian mobility and comfort
during winter season have been explored in the winter cities and urban design literature
(Pressman, 1995; Matus, 1988; Givoni, 1998), few cities have incorporated climate responsive
design principles into their decision‐making framework (Ryser & Halseth, 2008). Pressman notes
that although Canada has “some of the best designed and managed environments in the world,
they tend to be exceptions rather than the rule” (Pressman, 1985). In the auto‐oriented culture
of Canada and the United States, many northern cities have ignored the pedestrian in winter
time, with most attention and resources devoted to keeping streets and highways clear of snow
and ice for the automobile (Coleman, 2001). Road authorities in Japan have developed
guidelines to conduct snow and ice control operations for roadways, however, their recent
guidelines still lack guidance on how to provide safe, accessible, and comfortable pedestrian
environment in winter (Tokunaga, 2007). In Europe, although accessibility is a part of the agenda
adopted by the EU council of Lisbon 2000 targeting 2010 as the goal for full accessibility (Euro
Access, 2008), no standard or guideline takes the dynamics of the environment, for example
snow/ice conditions during winter, into consideration. Therefore, in order to improve universal
accessibility in winter, current knowledge about winter maintenance and climate responsive
design need to become institutionalized as part of the pedestrian facility design process through
appropriate regulations and guidelines.
Summary of Related New Research Accomplished by RERC‐UD
Li et al. used a web‐based survey method to investigate to what extent the weather and surface
conditions affect pedestrians’ perception about the winter accessibility and to determine which
pedestrian facilities pose the most problems in the winter (Li et al. 2009). Their results showed
that cold weather itself had little impact on the frequency of outdoor excursions among middle‐
aged and older adults while the presence of snow and ice on the ground kept people, especially
older adults at home. The survey found that the key conditions decreasing winter accessibility
were icy sidewalks and puddles at street crossings and curb ramps. While communities have
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recognized the need to improve snow and ice removal, little attention has been paid to curb
ramp design which is especially ineffective in winter when the bottom of the ramps pool with
rain, snow and ice, making them hazardous and inaccessible to nearly all users. Alternative
designs to curb ramps are needed.
Li and Fernie conducted a study to determine whether pedestrian behaviour became more risky
in inclement weather through the investigation of street crossing behaviour and compliance
under different weather and road surface conditions at a busy two‐stage crossing (Li & Fernie,
2009). The results show that road crossing behaviour in inclement weather conditions was less
safe than in fine weather. The designs of signal timing and configuration of the center refuge
island of the busy intersection studied also adversely influenced pedestrian behaviour at this
crossing. Adverse weather conditions caused more people to disobey traffic signals. This paper
presents new information on the compliance with pedestrian traffic signals at a two‐stage
crossing and emphasizes the need to consider the influence of traffic signal design and weather
conditions on pedestrians’ behaviour. More studies are needed to develop traffic control
techniques particularly to allow pedestrians to cross wide two‐stage crossings in safety.
Research Needs (What still needs to be done)


Improvement of methods for ice prevention and strategies for snow removal are needed on
a detailed level, e.g. clearance of blocking heaps of snow on sidewalks and crossings,
including how to handle clearance around poles and other objects. Future collaborations
between researchers and people; responsible for road and sidewalk maintenance are
needed.



There is a lack of interest in pursuing climate responsive design due to a perception that
inadequate winter maintenance is the sole source of the problem. More research is needed
into how pedestrian facilities are used throughout the year, and under various weather
conditions. It is important to understand whether certain barriers that occur during
inclement weather conditions could be minimized or eliminated by implementing climate
responsive designs. Future research should include but not be limited to:
 Alternative designs to curb ramps (Figure 1);
 Bus stop shelters with effective heating system.



Research needs to investigate the relationship between injuries and the design of the
pedestrian facilities. For example, injuries resulting from slipping and falling on icy surfaces
have not been well documented. Detailed location data might support the need for climate
responsive design of corresponding pedestrian facilities.



The Finnish Meteorological Institute (FMI) has developed a numerical model to predict
pavement conditions and to give notice of very slippery days (Ruotsalainen et al., 2004). The
notice system not only reduces accidents by informing pedestrians but also helps the
maintenance personnel to decide when and how to operate. Although the model results
have been promising, more research is needed to improve the model and knowledge on this
subject as well as to develop similar systems in the US and Canada.
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(a)

(b)

Figure 1: Alternative designs to curb ramps. (a) Current design; (b) Barrier‐free pedestrian
crossing.
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