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WALKING AS A SUSTAINABLE TRANSPOT MODE IN CITIES

Karel Schmeidlert

Spatial mobility - a basic human need for movemariluences the overall development
of society. The present day offers many kinds oamseof transport and ways how to move fast even
at a long distance in the global world. Fascinatigrthis previously unknown possibility - to travel
over the world in a relatively short time - ofteivetts attention from the most natural and also
the healthiest modes of transport. Walking indesetthé first and basic transport mode, and whereedr
cases such as the handicapped, injured and for @hsons walking - incapable people are left ibus,
also the healthiest and most typical transport noddeiman beings. Unfortunately, the benefit of kirad
iIs nowadays often disregarded and replaced witbratieans of transport - most frequently individue
traffic. Present - day cities have changed intoaraas in which pedestrians are pushed out by dange
noise, and combustion gases produced by colums®pping and starting vehicles. Parking cars obstru
pedestrians' view and movement. The liberty of wakn city centres can be regarded as an attribute
of a free personality according to The Charterwidamental Rights and Freedoms.
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1 Benefits of walking

Walking can be beneficial for all sectors of sogi¢tade and business, environment and health aietlys
of residents. Walking is a universal way of trams@md for many people it is the only transportatio
possibility.

Walking is beneficial for health of walkers, it deases the risk of cardiac diseases and hearkattac
and at the same time it develops the quality ofrenmment. Reduction of the number of streets whi t
prevalence of road traffic improved the level ofismess and air pollution, and on the top of that i
contributed to the improvement of social life. Hamand economic losses incurred during traffic
accidents and their prevention can be reduced,oifenpeople use walking instead of driving motor
vehicles. Walking makes people get closer quieyckly and cleanly

2 Creation of walkable urban space

Municipalities with good environment for pedestsasupport gatherings and social life; they flourish
with life and are often visited. On the contratypgping avenues choked up with motor traffic disege
people from visiting. The improvement of conditidos pedestrians’ supports local economy bringsemor
activities to municipal centres and enhances actedscal stores, libraries and other facilitieafes
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streets allow parents or guardians to give childmore freedom, and thus also room for social
communication and development.

Walking cannot be considered to be only a speygd bf transportation and should not be perceived
separately. Development of better environment &mgstrians can make more people start walking, and
through higher level of awareness it can retrospelgtsupport the development of such environmentt n
only for pedestrians, but for the others as welalkvig can improve the quality of life for everyhodt
can improve social relationships, local economwel as prosperity. Compared to the costs expended
construction of new roads or railways walking i$ ®@ much demanding.

What is common for all forms of transportation @otfis a set of physically and physiologically
determined requirements regarding external envissrim

3 Walking Bariers

Obstructions preventing walking can be divided iiicee general areas:

Social environment

Physical environment

Travelling distance and needed time

These factors influence the stance and decisicardety choice of transportation means for planned
journey.

Social environment comprises a range of walkingaudss that can have personal character, such as
for instance age, sex, physical shape or finampoakibilities. Walking can be perceived as a danger
activity: speed of vehicles, danger from other peogangerous bikers and problems regarding vubhera
groups. Walking is regarded to be somewhat comnaaephctivity: it is one of the first activities thae
learn and one of the last that we need to givesuplder people, however between these extremss it i
generally ignored as a function. Walking is a sjmecess, and time or lack of time is a huge drwvgch
governs our lives and is a reason why we accomplsskhortest and fastest journeys as possible. “The
automotive culture" and its emotional marketing up this image and along with a basic investment
made into the purchase of a car it supports a ivegperception of walking. Walking is consideredo®
of a secondary importance compared to a car, amgh\@dhsigning various equipments it is always the ca
which is prioritised. Pedestrians are perceivedhabby people with heavy boots compared to people i
branded suits with polished shoes.

Bad conditions of many pavements, which are quitenovery narrow as well, link social attitudes
and physical environment. The main concerns afellasvs:

» Lack of safe and convenient places for crossing

* Narrow pavements and fast-moving vehicles incrgasoise, pollution and danger
* Obstacles caused not only by street facilitiesatga by parking vehicles

» Damaged surface of pavements caused by the teaftiddad maintenance

* Bad street lighting

» Badly designed pavements that are inconvenientpwaor are poorly designed, which leads
to the nervousness of the participants; vehiclekipg on the road in such a way that road
cannot be crossed

* Insufficient cleaning, graffiti removing and stopndalism
» Terrestrial plans preventing direct access amosigeatial, work and leisure areas
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* Weather (too hot, cold or wet)

» Lack of time or facilities for garment changingfed@eping and cleaning after the end of the
journey

» Criminality and hooliganism causing a close dowrtle pavements between public social
facilities and residential areas etc. and the neksvof public roads on plot of lands of other
people

* Bad signs and maintenance outside public roads.

» The distance and time spent on walking noticeatfluénces a combination of the impact of
social and physical obstacles. The individuals milke decisions regarding when and where
to go in accordance with the fact if their journgyeisure or not.

4 Walking and environment requirements

The target is to provide the citizens with quaéitwironment without any jeopardy caused by trafbcse
and air pollution, and to secure the most importaquirements: safety (i.e. protection againstfitraf
accidents and risks and safety as a protectiomsigaudden events), access (i.e. full accessillity
places), services, facilities and public transmbops. Convenience as the basis of physical andamen
status, and as a prerequisite for movement andifes focus on the development of these requirdme
as the citizens formulate them, the analysis stetiethe mobility is connected with life style.

This is linked to the necessity to concentrate dmevement of individual goals in the town, i.e. to
map attractive locations and destinations of thetrfrequent arterial roads. Besides this it is asagy to
identify dangerous places from the perspective ofeament and traffic, and along with other aspects,
such as unevenness of pedestrian paths, unsuitgtitiag, these all have a negative impact on yadet
do not generate any positive results regardingnaibity, safety and convenience. It is necessafpcus
the attention on regeneration of public urban pseiso that the continuous pedestrian network along
which we can move around the town can be develoedddition to the general function, which is
accessibility of the premises, safety and otheueslsuch as better special convenience, good tigenti
with the place and feeling of common ownership reeessary. Such pedestrian routes promote only
walking but encounters of people and rest in publices as well. The pilot projects were testingoues
solutions and technical procedures. When attaitiiegquality of urban premises the basis is to aehan
optimum level for all users because everybody caacbieve maximum satisfaction.

We can feel the increasing interest to regenehateawns so that the conditions and quality of dife
city dwellers and pedestrians can be improved tjiradentification of the best-implemented solutions
and development of new facilities and solutions. &{pect the increase in the level of traffic anfibttya
of pedestrians in the towns, which presupposest &pan others, the following:

Promotion of various methods of non-motor transggarh and utilization of public traffic instead of
private cars,

Minimization of negative impacts of traffic on ersmment,
Improvement of pass ability and accessibility dblpzipremises,
Improvement of citizens’ health thanks to reducerssions,
Better evenness of streets, which also appliestuor traffic,

Reduction of costs in the transport infrastructaréerms of construction of new roads and repairs,
cost reduction aimed at elimination of air pollatias well as costs incurred due to traffic accislemd
health care.
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5 Urban space

Walking requires space. The man must have an optiowalk at corresponding speed, without any
botheration, without being squeezed and withoutrtbed to manoeuvre too much. The problem is to
define human level of tolerance regarding obstaapgsearing during walking, the space must be narrow
enough and rich in experience, however still wideugh to have sufficient space for manoeuvre. The
tolerance and requirements regarding space diffierr\@hen it comes to different persons, dependemce
group of people or situation.

In situation when the level of space crowded witogle can be determined, the indication is that the
upper limit to accept admissible density of peaplthe streets and on the pavements with two-doeat
pedestrian traffic is approximately 10-15 pedesfiger minute per one meter of street width. It
corresponds to the flow of about one hundred pepgpteminute per 10 meters of the street widthhéf t
intensity continues to grow we can see a cleareecyl of streams. Due to this fact the pedestriamst m
keep right to pass the street and the freedom eement more or less disappears. Then people do not
meet each other in the streets, but they are goitige crowd, one after another. The squeeze ifitgin

If the stream of pedestrians is too limited, theeis can be adequately narrow. The lanes in old
towns as well as inside passages in the housesaly wider than one meter and rural footpaths are
seldom wider than 30 cm.

Special requirements for space are attributedaffidr‘'with wheels™: prams, wheel chairs, shopping
trolleys etc. To respect this kind of traffic theraist be a general request concerning determinafion
larger dimensions than stipulated. The idea whategan be required if there are prams moving aroun
was identified when the main street in Copenhages wonverted from standard street comprising
automotive traffic and narrow pavements to theestreith pedestrian zone that was four times wider.
Whilst the number of pedestrians increases dutiegfitst year approximately by 35%, the number of
prams increased by 400%.

6 Surface for pedestrians, streets, squares

Foot traffic is very sensitive regarding paving atreet surface. Stone block paving, sand, bulkejra
and uneven surface are inconvenient in particalatifose who walk with difficulties. The inconvenie
type of street surface negatively influences ovdradt traffic. people tend to avoid wet and slippe
paving, water, snow and mud wherever possible. &wdso have difficulties with walking are bothered
by such conditions even more.

7 Pedestrian infrastructure

Responsible institutions should monitor the follogitargets:

» Traffic should not be the only prioritized functio street space, as still the street has many
other functions that have the same level of impmea

» Motor traffic should not be prioritized to othepss of traffic,

* Motor traffic should adapt to the settlements, iams that the speed of passing vehicles
should be reduced and the space demand of vehdadiéc tshould be reduced in both,
stationary and street space,

* To reduce the road load to a level acceptableif@ngterritory,

* To increase the safety of traffic and in particultee safety of those participant groups who
are, for various reasons, more jeopardized byidraf€cidents - children, senior citizens,
people with low mobility and cyclists,
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» To improve the aesthetics of public space,

» To perceive the solution of street and public spac comprehensive way and to adapt it so
that it suits the needs of all of its users ana#its functions — not only traffic ones. This can
be achieved only in case we adopt a multi-branghiageh and involve general public in the
planning process.

8 Public space
Streets and public space are generally one of tkegelements forming the settlements. Their génera
functions are as follows:
» Compositional and structural — settlement segmiemtaievelopment of structure and
* layout,
* Space-creative — creation and restriction of gattl® premises,
» Esthetical — general element of perception ofes@igint and its architecture, esthetical
e impression,
» Residential — living space for inhabitants, plamedhildren games,
» Social and cultural — space for encounters andlksttianent of social contacts,
* Business — space in which business relations tiaoe p
» Traffic — provision of territorial resident traffic
* Hygienic — provides for lighting, insolation andntiation,
* Adjacent buildings, place for greenery,
» Technical equipment — space for engineering utilggwork and their connection to the
* development.

9 Historical heritage

In the last fifty years there appeared a very §iggmt new element in the streets — a personalcilehi
Regarding appearance, character and function eétsspace this event has caused changes, the,extent
depth and consequences of which have not beendtegs the increased number of critical voiceslydul
appreciated yet. Still, many people have not redlizow important this change was. Already in this 20
of the 20" century, it means in the period of beginning ofdiionalism, there appeared uncritical
fascination by a vehicle, considered to be a symdfgbrogress and prosperity, whereas its negative
aspects, emerging along with the development odraative industry in larger extent, are neglected.
Since then the vehicle has become the standarpldoning and designing the settlements — to atain
full utilization of its technical parameters, thehicle must be given maximum space and roads neust b
adapted. These conceptions were in particular impteed in the aftermath of World War II, when the
planners used the opportunities and rebuilt bonthgdowns of western Europe in line with their idea
on modern road network.

A massive construction of road network was implet@éin the West twenty years earlier than a real
boom of automotive industry emerged and thus sabed! it significantly. At the same time the public
transport systems collapsed. In the periods whéfigtransport had a share of 80-90% of the totdfit
capacity, only 10-20% of the total capacity of fardksigned for traffic was invested in it. Wherthe
70’th, in particular in Western Europe, due to thereased standard of living and systematic ecoaomi
favouritism of motor transportation, the automotindustry experienced a great boom, the existiagliso
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failed to be sufficient. Although these roads weesigned generously at that time, jams and traffic
collapses became an everyday nuisance. Therefdteefuoads and flyovers are built more frequently
now, obviously with larger capacity and higher istveents. However, the increased level of motowrati
and increased volume of traffic quickly exhaust ¢apacity of recently constructed roads, and takicr
situation is becoming worse despite higher investmeThis trend is ongoing even today.

10 Pedestrian needs

Movement of pedestrians differs from all other typaf traffic in particular due to its irregularity,
flexibility and spontaneous ness. It is the mogsura and the most frequent type of movement asdar
the frequency is concerned. However the pedestaesshe most vulnerable participants of road itraff
And therefore they have to be prioritized and tae. The intensity of pedestrian movement depends
the length of the journey and especially on itsaativeness. This is indicated not only by its safe
parameters, i.e. the level of safety against aisoofi with motor traffic, but in particular by its
psychological attractiveness - architectonic solytinumber and diversity of different perceptions,
frequency of interaction with other people and last not least by personal safety feeling, esplycail
night. The composition of pedestrian stream is veg-homogeneous. The stream of pedestrians in the
streets comprises all age categories — startimg piaying children, through adults travelling tonw@and
ending up with strolling senior citizens and pesswith lower mobility. As for the purpose of thaeijoey

the composition of pedestrians is also non-homageh@nd dependent on local conditions. The same
area is often used by pedestrians who move somewhgntionally (typically hurry to work) and
pedestrians who link movement with other activitghopping, window-shopping, establishing contacts,
in case of children a game etc. in accordance avgghecific situation the solution of pedestrian smoent
must therefore correspond to different requiremerft®oth groups (direct and fast movement versus
possibility for an uninterrupted stay within theestt space) and enable their coexistence. The @ener
aspect when giving preference to pedestrian traffithe enhancement of its convenience. How do
pedestrians behave and what is a condition for gadety?

* Within local roads we can find even small childmaoving around on their own - 50% of
children from the age of six regularly participatanotor traffic.

» Depending on the type of executed journey and pedesage the movement speed is within
1.8-6.5 km/h.

» Compared to motor traffic the pedestrians spenddotime within the street. The ability to
perceive surroundings and its details is markedjipdr in case of pedestrians than motorists.
Concurrently the pedestrian do not like dull anchotonous spaces, which is not boring for a
motorist.

* Visual striking ness of a pedestrian is low. Esagigciat night, if pedestrian’s clothes are not
equipped with reflective elements, the pedestrignds with surroundings. Another issue is
so called “hiding", when all of sudden the pedastican appear on the road from behind the
corner of the building or bus standing in the stop.

* From psychological perspective there is generadly Yow willingness of pedestrians to wait.
Even after half a minute waiting at the crossroatien the light is red, the pedestrians start
risky crossing.

» The pedestrians are also not willing to acceptdetpurs, nevertheless it depends on age and
purpose of the journey. The straightest routespaeéerred, regardless the risk. Even small
detours are not accepted. What is particularlydistg is a detour longer than 60 m.
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On the roads of higher functional classes in cert@ises we can apply flyovers between
motor traffic and foot traffic. However it must leenphasized that subways (often dark and
untidy places) and foot bridges (route extensiorg aot given preferences by most
pedestrians, and if at least slightly possible ttrgyto avoid them. Due to this reason many
towns have already started to replace the alreadtireg subways with grade crossing.

11 City for Pedestrians

General principles

To provide for pedestrian access to and clear soarteoss all parts of the city

To assert comfortable routes both from the techipaemeters point of view and with regard
to user friendliness of the proposed solutions

To give preference to single level crossings insigecity with application of modern safety
and calming down elements
Even though single level crossings reduce autoraobihffic fluency they provide to

pedestrians the needed user comfort and safeggifjded correctly

Multilevel crossings should be designed to mininiass drops and provide for facilities for
persons with reduced mobility and orientation

System Approach System design of pedestrian routes

Safety

To provide for comfortable foot connections ofaty quarters to the city centre

To provide for foot connections between the indindresidential and other urban areas of
the city

To provide for foot connections to the city outskiwith facilities for rest and recreations of
the citizens

To provide for foot connections to the surroundimgnicipalities on demand
Conditions for safe pedestrian movement

To assert application of modern elements of trafibming down, such as raised pedestrian
crossings, slow-down islands, elements for redoctief passage speed etc.
Traffic professionals exercise long-term effortsiroduction of modern traffic calming
down and traffic safety elements to practice

To provide for location of pedestrian crossings twatural pedestrian routes

The most inconvenient way from the pedestrian gafeint of view is the current practice of

placement of pedestrian crossings in the crossroffdshe adjacent pavement line. The

pedestrians then continue along their natural sjuteoss the street off the crossing situated
behind the block corner and thus the inconveniesttyated crossings do not add to
pedestrian safety, rather making the situation evense

To provide for protected pedestrian crossings aresg routes to schools and healthcare
institutions

To prefer separation of foot and cycling paths eatthan to build joint pedestrian/cycling
paths
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12 Conclusion

In conclusion it should be stated, even in viewhs above facts that the regulations regarding the
position of pedestrians in the Czech Republic athealevel of the European standards both in phee
of active and passive safety. Particularly receittlyas become obvious in the whole society thahea
road user is starting to understand in a betterthaymportance of enhanced safety of pedestrians.
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