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Abstract | In the field of pedestrian-orientation, the notion of shared space has been proposed
as a human-centered approach to the designing of contemporary urban streets with the aim of
integration of vehicles and people. The woonerf phenomenon, which can literally be translated
as ‘living yard, is equivalent to traffic-calming or home zones aimed at realizing shared space
on the scale of residential neighborhoods. Aiming to create safe and vital neighborhoods and
set a speed limit for passing vehicles in the region, woonerf increases the symbiotic potential
of personal vehicles and pedestrians; it gives pedestrians the right of way, allows for their
free movement, especially in the case of the elderly and those with physical disabilities, and
provides a safe playing area for children in the neighborhood. As part of the urban landscape
on the neighborhood scale, woonerf consists of physical-functional, aesthetic and semantic-
spatial aspects of landscape. It is achieved through the combination of natural and human-
made environments based on human activities and it can provide delightful emotional,
perceptual and cognitive experiences for local residents by adjusting the ergonomic, personal,
social and cultural needs of people in a special neighborhood by recourse to “form, function
and meaning” simultaneously. The sum total of perceptual, formal and symbolic levels in an
aesthetic experience centered on humans and pedestrians leads to aesthetic pleasure. Finally,
the woonerf urban landscape as an objective-subjective phenomenon will metaphorically
remind inhabitants of the living street by enhancing vitality, increasing social interaction and
inducing a sense of place in integrated spaces for pedestrians, bicycles and motor vehicles as
pedestrian-oriented shared space for a democratic and livable neighborhood.
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Urban Landscape

Landscape is an objective-subjective phenomenon that is
sometimes separated in objective and subjective aspects in
order to be studied more conveniently (Mahan & Mansouri,
2017: 26). Urban landscape is the recognition of the concept
of a city by the citizens who have lived in its environment
over the course of history and have created meaningful con-
nections with the natural and artificial bodies of that envi-
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ronment, which play an essential role in the sustainability of
their sensible lives. Although the concept of urban landscape
is based on the originality of a given city’s semantic aspect,
the functions and the body of that city are the means for con-
trolling and directing the urban landscape (Mansouri, 2010:
32-33). Accordingly, with a comprehensive review of the lit-
erature in the field of urban landscape, in order to achieve a
brief overview and its application in the present study, ur-
ban landscape is roughly categorized into three dimensions:
physical-functional, aesthetic and semantic-spatial.!



A Review of Literature on Pedestrian-oriented
Streets in Urban Landscapes

According to Jane Jacobs (1961), cities can be recognized by
their streets. Also, Jan Gehl (1987) emphasizes that improv-
ing the quality of public urban spaces has a direct impact
on the daily and social activities of citizens and this effect
can be seen on pedestrian crossings. The common ground
of all international experiences in implementing successful
pedestrianization projects in urban centers is prioritizing
the presence of humans and pedestrians with the aim of re-
storing urban spaces, maximizing pedestrian crossings and
minimizing the space required for vehicles which, as a re-
sult, increase social interaction, strengthen the humane as-
pects of surrounding environments and increase the quality
of sustainable urban spaces (Mohammadpour Zarandi and
Aminian, 2015: 7-8).

In recent years, two theories — namely “automobile-orienta-
tion” and “traffic-free zone, car-free zone and auto-restricted
zone” — have been the focus of attention in urban planning.
But today, the global approach is toward “pedestrian-orient-
ed cities” or toward the “balance between cars and pedes-
trians” in the direction of sustainability, which emphasizes
the support of pedestrian orientation by urban spaces into
pedestrian zones and car zones (Moeeni, 2006:10). Accord-
ingly, global intellectual developments regarding pedestri-
anization from the 1940s to the present time are laid out in
Table 1.

Shared Spaces: Integration of Vehicles and People
on Streets

Shared space is an urban design and traffic engineering con-
cept that integrates pedestrian, vehicles and other road users
through the removal of traditional street elements such as
signs, traffic lights, pedestrian barriers, road markings and
curbs. This stripping away of street furniture has led to an
alternate concept termed as ‘naked streets. Shared space is
about reclaiming public spaces from the dominance of ve-
hicles and achieving a better balance between social roles
and movability (Gillies, 2009:1). A driver in a shared space is
viewed as an integral part of the social and cultural context.
It is suggested, then, that behavior (such as speed) is con-
trolled by everyday norms. This approach was developed by
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Hans Monderman and Ben Hamilton-Baillie (Heydecker &
Robertson, 2009: 39-40).

The core principle of shared space is that all road users
should be integrated, rather than separated from one an-
other, with each having equal right of way. To understand
this principle, it is useful to examine Danish architect and
urban designer Jan Gehl’s model Traffic and People (Fig. 1).
In this model, Gehl (1987) has developed a typology clas-
sifying the relationship between pedestrians and vehicles
in the urban environment (Gillies, 2009:14). The model is
a spectrum with four elements. At one end of the spectrum,
there are cities where traffic dominates the environment,
such as Los Angeles. At the other end, there are cities that
completely exclude traffic, like Venice. Between these two
points lie two parallel, contrasting approaches — segregation
and integration. Gehl’s model cites Radburn and Houten (a
Dutch town) as examples of places where traffic is separated
from pedestrians with separate infrastructure to serve each
mode (Hamilton-Baillie, 2005). As previously stated, traf-
fic engineering and urban planning have generally followed
this model since the 1950s. The third model is integration
— where vehicles and pedestrians share the street but vehi-
cles do not dominate. This is the relationship epitomized
by shared space. As demonstrated by woonerven and Hans
Monderman’s designs, streets designed in this way utilize the
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Fig. 1: Gehl’s classification of the relationship between traffic and people
Source: Gehl, 1987.

Table. 1. Global intellectual developments regarding pedestrian zones. Source: Rafieyan et al,, 2011: 41; Haghi et al., 2014:18

- Streets and special pedestrian zones for the first time in European cities

1940s . R . R .
- The first experiment with the creation of a traffic-free zone in the cities of Rotterdam and Stockholm
- Restricting traffic and creating pedestrian zones across Europe
1950s - Prohibition of car traffic in historic and commercial areas in most European cities, revitalization of public spaces,

construction of pedestrian streets

- Creating pedestrian-oriented spaces in different parts of the world, such as the United States and Europe including

1960s-present
960sp Germany, England and the Netherlands
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principles of legibility and local context to influence the be-
havior of all users of space (Gillies, 2009:15).
Woonerf and the Theory of Shared Spaces
“Woonerven” or “living streets” are the first Dutch streets
where urban planners, urban designers and traffic engineers,
together with inhabitants, found a way to achieve “livable
streets” (Bach, 2005). Woonerf is basically a social motion,
a movement to eliminate the rule of vehicles in urban spaces
and to secure individual and human rights in public urban
spaces (Hass-Klau, 1990) looking for harmonizing pedes-
trians, bikes, and vehicles” (Nalmpantis, 2017: 454) and is
based on the assumption that alleys and streets belong to
all residents and that, as a social institution, they promote
constructive social interaction and functioning among all
residents, especially children (Pressman, 1987: 42; Abu-
Ghazzeh, 1998: 800-803; as quoted by Gharehbaglou et al.,
2013:72).

On the other hand, the theoretical foundations of woonerf
design are based on sharing urban spaces so that the bound-
ary between vehicle, bicycle and human movement is elimi-
nated and, as a result, drivers are compelled to interact more
closely with the surrounding environment due to a sense of
uncertainty. The ultimate goal of this approach is to increase
security and social interaction (Ghazipour, 2012: 23).

The rebirth of “shared space” grew out of the woonerf con-
cept with the meaning of “living yard” and developed in the
late 1960s in the city of Delft, Netherlands; Residents of a
neighborhood were upset with cut-through traffic speeding
through their neighborhood, making it unsafe. The residents
took out their brick streets and replaced them with winding
serpentine paths. This action initiated the woonerf—or “res-
idential yard” in Dutch— which began with the will of resi-

dents of Delft and Joost Vahl, Dutch engineer’s arrangements
in the Netherlands (Van den Boomen, 2002). According to
figures 2-7, through the physical alteration of the street, the
woonerf provides space for vehicles while fully accommo-
dating the needs of residents. The main goal of a woonerf is
to change the way streets are used and to improve the quality
of life in residential streets by designing them for people, not
just for traffic (Collarte, 2012: 4).

The concepts of “traffic integration” and “traffic calming”
were proposed in Buchanan’s ecological zones (Ministry of
Transport, 1963). German and Dutch planners applied Bu-
chanan’s thought as the spiritual father of traffic calming,
in urban development policies. The ideas of De Boer, the
founder of these policies in the Netherlands, were general-
ly inspired by Buchanan’s thoughts. In low-income areas of
the city of Delft facing a shortage of space for children’s play-
ground, De Boer developed Buchan’s concept of coherence
and used a particular design of the impasse to induce a sense
of driving in a private garden for drivers to compel them to
pay more attention and interact more with the surrounding
environment in order to resolve the conflict between the
presence of individuals and vehicles on streets. The project
was realized with the participation of local residents such
that with the integration of pedestrian and vehicular spaces,
streets became shared spaces that were more likely to resem-
ble a lonely courtyard for neighborhoods. This impression
was reinforced by planting trees, placing urban furniture and
backyards against residential homes (Hass-Klau, 1990).
According to urban theorists, looking at urban shared space
with a semilattice approach, woonerfis an example of a dem-
ocratic and livable street. In her book Public Streets for Pub-
lic Use, Anne Moudon expresses the theory of democratic

Figs. 2-7: Spaces with priority for pedestrians, bicycle paths and children’s play spaces, winding paths, use of furniture and green spaces in the
prototypical woonerf, Delft, the Netherlands. Source: www.feedyeti.com/woonerven.
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streets: streets that are not pro-automobile-orientation but
create a space to reach a fair balance with other street users,
such as pedestrians and bicyclists, and emphasize safety and
comfort in the same way as livable streets. Moudon describes
woonerf as an example of a successful democratic street.
Also, in his book Livable Streets (1980), Donald Appelyard
describes woonerf with a brief statement: You can walk eas-
ily anywhere in a woonerf, and children can play freely an-
ywhere. Drivers should not keep pedestrians from moving
just as pedestrians and children should not keep vehicles
from moving. Parking is possible only in places where a P
sign is written on the ground (Moudon, 1991: 34; as quoted
by Fazayeli & Sedigh, 2013: 33). Finally, in his book A City
is Not a Tree, Christopher Alexander compares arborescent
relationships in natural and organic cities with semilattice
patterns in artificial and designed cities to achieve the proper
shape of the city and believes that woonerf and urban traffic
calming on the regional street is an example of this semilat-
tice approach toward the city where the street acts as a traf-
fic element as well as a social and psychological component
(Alexander, 2014: 5-6).

After the advent of woonerf, according to figures 8 and 9,
the Netherlands continues to be the pioneer in the execu-
tive field, covering around 7,000 residential neighborhoods
(Hamilton-Baillie, 2001), the most important of which are
in Delft and Rijez Wake near Hog, where streets have trans-
formed into a social and vital space (Hass-Klau, 1990). Fol-
lowing the Netherlands, Germany (1976), Sweden (1977),
France (1979), Japan (1979) and Switzerland (1982) also
have applied the woonerf approach to designing streets and
provided legal, political and executive support for the project
at the levels of state and local governments (Ghazipour, 2012:
34). With its implementation in other parts of the world,
woonerf has received various labels in various countries; for
in Germany, “shared street”

»2

example, “traffic calming zone
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in Australia and the US and “home zone” in the UK. The
Home Zone concept was developed from the woonerf con-
cept in Britain in the late 1990s. According to Appleyard and
Cox, there is a subtle difference between the two: a woon-
erf in the Netherlands emphasizes creating a sense of place,
while a home zone in Britain focuses more on easing traffic
and reducing accidents. However, both concepts incorporate
formal and informal spaces for children’s play and social ac-
tivities (Collarte, 2012: 4 & Lusher et al., 2008: 14).

Principles of Designing Shared Spaces in the Ur-
ban Landscape of Woonerf

The concept of woonerf zone as a shared space promotes the
symbiotic relationship of private vehicles and pedestrians by
giving the right of way to pedestrians, imposing a maximum
speed limit of 30 km/h for vehicles which are expected to
move at the speed of pedestrians, removing road signs and
traffic lights and abolishing height differences between the
sidewalk and the road. This concept is applied to residential
areas, converting roads to open spaces, or even playgrounds,
without banning the passing of private vehicles. Moreover,
with such an approach, wheelchair users are no more re-
stricted by linear accessible routes but they can move wher-
ever they want, since the height differences between the road
surface and the sidewalks are abolished (Nalmpantis et al.,
2017:452-453). Benches, trees and planters in the roadway
act as obstacles for cars while improving the aesthetics of
the street (Appleyard, 1981). As noted by Hamilton-Baillie
(2001: 5), “removing certainty, consistency and clarity for
traffic appeared to offer significant benefits” These changes,
along with signage to announce the beginning and end of a
woonerf area, make drivers more aware of their surround-
ings so that they drive more cautiously in these residential
neighborhoods (McBeath, 2009: 2).

Hence, the policies adopted in woonerf follow two main ob-

Figs. 8 & 9: The urban landscape in Amsterdam, the Netherlands. Source: Lusher et al., 2008: 14 & Gillies, 2009:13.
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jectives: 1) providing optimal opportunities for the users of
space with priority of pedestrians, bicyclists and the public
transportation system and 2) the revival of traditional urban
spaces in residential neighborhoods. These objectives are
categorized into three different conceptual dimensions: 1)
neighborhood spaces must be secured and accessible to indi-
viduals; 2) neighborhood residents, especially children,sen-
iors and

People with Physical-movement disabilities , should be able
to move freely in space ;and 3) neighborhood areas should
provide visual and environmental desirability for public
presence, promote a sense of environmental affiliation and
create a sense of belonging (Ghazipour, 2012: 31).
According to figure 11, there are five features in the land-
scape design of most woonerven (Kashanijoo and Mofidi
Shamariani, 2009: 9-10):

1. Creating certain gates to reinforce the identity of the
neighborhood and show drivers that they are passing guests
in the neighborhood.

2. Adding curves to crossing lines to intentionally break up
drivers’ sight lines.

3. Using elements such as benches, playing equipment, pro-
tective pedestrian bollards and vegetation that are aimed at
reducing traffic speed and setting up a pedestrian-oriented
environment for residents.

4. Preventing drivers from driving fast through eliminating
traditional continuous street curbing and directing them
with bollards, street furniture, trees and different pavers.

Entry to woonerd

Exit from woonert

Fig. 10: Entry to and exit from woonerf in the Netherlands. Source:
Heydecker & Robertson, 2009: 38.

5. Providing parking lots is necessary for neighborhood res-
idents but with alternate spaces so that the street does not
appear or feel as a parking area.

In different case studies in Europe, woonerf researches have
shown that they have a positive effect on the street environ-
ment as well as on the lives of residents such as (Biddulph,
2012,214-217):

« Reducing speed limits down to 30 km h and increasing lev-
els of safety

« Providing the conditions for more efficient use of spaces
especially for children’s activities and play

« Increasing socialization, verbal communications and oth-
er social activities by staying for longer periods of time in
streets

« Creating a more attractive street with the provision of larg-
er play areas for children as well as making improvements to
the street environment

« Increasing natural surveillance, deterring casual crime

o Enabling the elderly and others with limited mobility to
have better access and mobility within their own street en-
vironment

o Improving the environmental quality of urban streets,
helping to increase the demand for urban living

« Encouraging people to walk or cycle in local regions.

Examining the Dimensions of Urban Landscape in
Woonerf
In order to facilitate the investigation of this research, urban
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Fig. 11: An example of a street before (left) and after turning to a
woonerf (right). Source: Chasan, n.d. 2.
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landscape in woonerf as an objective-subjective phenome-
non was categorized abstractly, according to table 2, into
physical-functional, aesthetic and semantic-spatial compo-
nents:

1. The physical-functional component: Urban landscape is
derived from the composition of man-made and natural en-
vironments based on human activities in the city (Taghvaee,
2012).

2. The aesthetic component: The sum total of perceptual,
formal and symbolic levels in an aesthetic experience leads
to aesthetic pleasure if all environmental instruments in-
cluding “form, function and meaning” are associated with
affective, perceptual and symbolic experiences for a person
(Pakzad & Saki, 2014: 13).

3. The semantic-spatial component: A place is a subjective
structure of the temporal-spatial experience which an in-
dividual achieves by his/her perception and cognition of
the environment and by attributing meanings to the scenes
(Mathloch, 2000).

Conclusion

The urban landscape dimensions are briefly divided into
three physical-functional, aesthetic and semantic-spatial
components. Based on the results of the study, the phys-
ical-functional aspect of woonerven, including natural
(vegetation and water) and artificial elements of landscape
(furniture, pavement, volumetric artworks), improves envi-
ronmental components and enhances urban landscape qual-
ities. On the other hand, it provides the conditions for col-
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laborative design by residents; improved social activity and
natural monitoring; high security and low levels of crime in
the neighborhood; and environmental attractiveness for the
active presence and free movement of all pedestrians, elders,
wheelchair users and bicyclists. The combination of different
functions along with the allocation of limited spaces for low-
speed traffic and parking provides the optimum use of space,
particularly for children’s safe activity and playing, and in-
creases a sense of belonging among the residents.

The aesthetic aspect of woonerf, consisting of formal, per-
ceptual and symbolic components of landscape with a varie-
ty of motion trajectories and color combinations, pavement
materials and signs, results in traffic calming by a speed limit
of 30 km/h on the one hand and increases the safety level of
residential neighborhoods with the integration of perceptual
motives in environmental perception and the symbolic use
of native elements of landscape on the other hand, leading to
the promotion of an aesthetic sense of environment and the
enjoyment of residents from their private yards.

Finally, the semantic-spatial aspect, including objective el-
ements (signs and visual indices), subjective elements (so-
cial features and memorial characteristics) as well as ob-
jective-subjective meanings, encourages people to walk or
cycle in local regions; helps to revive traditional functions;
increases security, vitality and social interaction; and cre-
ates a sense of place for all residents. Thus, a living street as
a shared space in a democratic and livable pedestrian-ori-
ented neighborhood is accomplished for residents through
woonerf.
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Table. 2. Components and elements of urban landscape in woonerf (Compilation: authors). Sources: Heydecker, 2009, Nalmpantis et.al. 2017: 455-
456 and Schepel, 2005.

Landscape

elements Components and elements of woonerf in residential neighborhoods Figures of woonerf

Component

Vegetation diversity in planters beside children’s playgrounds and benches
Protecting and planting trees as green spaces and obstacles on the street
Flowerpots as spatial elements and movement impediments

Preventing visual restriction by vertical elements such as flowerpots and
shrubs

Vegetation &
trees

Natural elements

Solutions for surface water management without height differences on street

Water
level

Benches, playing equipment, pedestrian bollards and vegetation covers with
the dual purpose of reducing speed and creating a more pedestrian-friendly
environment

Benches for resting and monitoring children when at play (living street)
Eliminating traditional continuous street curbing and directing them with
bollards, street furniture, trees and different pavers

Landscape lighting with a priority for pedestrians aimed at creating a
neighborhood with a sense of home at house entrances, cozy corners and
hedges

Possibility of arranging temporary booths for selling products

Preventing vehicles from parking in a long series on street sides (parking in
safe spaces and with no obstacles)

Furniture

Avoiding the use of asphalt and, instead, paving the entire road with colored
slabs representing functional areas

Speed reduction solutions for sudden differences in height at intersections and
bridges, sudden changes in the direction of movement and narrow routes for
warning drivers with the message that: “Drivers should behave as guests on a
living street”

Variation in color and paving design and the experience of moving spaces due
to visual effects

Engraving the name of the neighborhood on the floor and the wall at the
entrance to the neighborhood

Emphasizing spaces with high population density such as intersections,
rotating directions and entrances of important buildings

Avoiding the division of the path into two separate walking and driving areas
with the entire width of the path on a single level with no differences in height

Artificial elements

Pavement

Physical-functional

Volumetric  Installing sculptures and artworks of local residents in the area
artwork, The sense of belonging of residents to personalized spaces with handmade
sculpture...  pavements and furniture by children and residents

Safe children’s playground, as part of the open-air living area of all houses with
a particular identity for each house in the landscape

Determining spaces for parking and locking bicycles

Allocating limited spaces for bicycle parking (a vehicle needs 12 times the
space a bicycle needs for parking)

Allocation of limited and specific spaces for the parking of neighborhood
vehicles

Pleasant walking for pedestrians, especially for the disabled, on the sidewalk at
the same level of the street

Diversity of furniture elements: moving, sitting, lighting, bicycle parking,
green space shields and playground barrier furniture

Minimal instruction signboards to keep the street orderly, like the living space
of the home

Merging and integration of different functions and promoting social
interaction between neighborhood units (stores, cafes, restaurants, etc.) and
residential homes next to each other

Woonerf is merely a traffic calming agent between specific origins and
destinations of a neighborhood for the removal of excess traffic

Vegetation &
trees
Water

Natural elements
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Component

Landscape
elements

Components and elements of woonerf in residential neighborhoods

Figures of woonerf

Aesthetic

Formal

Variation and rhythm of driving paths’ circulation

Variety of colorful pavement slabs in the neighborhood

Separation of pedestrian and driver paths through furniture elements and
landscape obstacles (pedestrian bollards)

Traffic calming methods at five levels: 1) traffic volume control methods; 2)
speed control by vertical changes on the road surface; 3) speed control by
horizontal changes on the road surface; 4) narrowing the road width; and 5)
combined methods

Safety and low speed of vehicles due to the diversity and unpredictability of the
path for drivers

Perceptual

Reducing noise pollution in the neighborhood

A sense of belonging to the neighborhood with the scent of local plants
cultivated by the residents themselves

A sense of safety for middle-aged and disabled pedestrians and children by
establishing a 30 Km/h speed limit for vehicles in the neighborhood
Creating different pavement levels for vehicles, pedestrians, the disabled and
children

Pedestrian paths on wide routes with colored (red) pavement slabs

Variety of materials and elements, representing the diversity of spatial
functions for the residents

Combination of the senses in the environmental perception of the woonerf

Symbolic

The use of raised graphic illustrations of neighborhood children at the floor level
Legal priority of pedestrians and cyclists over motor vehicles

Residents’ enjoyment and sense of belonging on private courtyards (woonerf)
in the neighborhood with furniture, flowerpots, memorials and public
buildings designed by neighborhood residents themselves

The charm of the street is combined with a variety of functions in a harmonic
flooring

No need for large signs and street space separators to warn drivers

Semantic-spatial

Objective elements

Symbols and
signs

Written and graphic signs for the beginning and end of the woonerf area
indicating a 30 Km/h speed limit and a safe home zone

Putting up signs for neighborhood names on pavements and the walls
Distinctive entries and exits for a Woonerf Zone with certain traffic signs:
Signs with humans larger than vehicles

Speed limit warning signs at distances of 50 meters from each other in vehicle
routes

Blue sings indicating “Woonerf” along the street

Visual index
elements

Planting distinctive trees as route markers and for refining the air

Applying traffic bollards and obstacles as path indicators and speed reducers
The attractiveness of the front yard for children’s presence and playing

with signs of continued rain gutter on the path level

Marked children’s play spaces distinguished from vehicle routes with signs
indicating “Living Street”

Subjective elements

Cultural &
social features
of place

Encouraging neighborhood residents to participate in the collaborative design
of their houses’ livable spaces in the neighborhood with the inclusion of green
space elements, benches, sand pits or terraces

Temporary administration of the street by local groups and organizations
Attractiveness, security and vitality resulting from interaction between
different age groups (children, adults and the elderly) in the neighborhood
Independence of pedestrians in movement (especially the freedom of children
in playing without continuous supervision by adults)

Promoting the social interaction of residents in the shared area of front yards

Memorial
characteristc

Symbolic emphasis on school buildings by expanding pedestrian and bicycle
areas in front of schools and decreasing the speed of vehicles

Protecting local and identity-related buildings and values

The use of vernacular elements and materials consistent with local traditions
Avoiding imported and temporary decorative designs
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S
Woonerf: a shared space between pedestrians (children, the elderly and the

” Shared space disabled) and drivers (vehicles and bicycles) in residential neighborhoods

.ED Woonerf as part of the big network of a pedestrian-oriented and livable city in
= §  Democratic aneighborhood
i S street Increasing security, vitality and social interaction in spaces shared by
Z § pedestrians, bicycles and vehicles
‘g £ Livablestreet ~Child friendly neighborhood with the provision of a secure children’s
E ; playground
« kS Creating a democratic space with the free and secure association of different

§ Ped.estrian- activities and users

oriented A semi-lattice and complex approach to the city: the street as a traffic element
street as well as a social and psychological component
Footnote

1. See Taghvaee, 2012; Moayyedi et al., 2013:172 and Karimi Moshaver et al., 2015:5-8.

2. Verkehrsberuhigter Bereich
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