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Nowadays, walking matters more than ever before in the fields of urban planning and public health management. This is due to the extensive car-dependent lifestyles many European citizens have chosen to embrace
and maintain with increasing frequency. Car commuting is detrimental to the environmental as well as the daily quality of life for the city citizens. Extensive car trips contribute, among others, to negative climate change
Issues, pollution through emissions, heavy dependency on the crude oil markets, increased noise and vibration levels in the streets, and a sedentary lifestyle with extremely low physical activity levels of population. In
_turn, this results in obese and overweight populations with multiple health issues, extensive medical care and consequently higher death rates and a grim forecast for the future. According, to the World Health
- Organization (W.H.O) insufficient physical activity is 1 of the 10 leading risk factors for death worldwide and a key risk factor for non-communicable diseases such as cardiovascular diseases, cancer and diabetes.
Obviously, sustainable and health promoting modes of active transportation, such as walking and bicycling, are a priority in the urban mobility planning agenda of many major European cities. Such modes of
transportation can successfully mitigate the majority of the aforementioned issues and challenges. Travelling through walking is a universally accepted, self-sufficient, human-powered and environmentally friendly mode
of transportation. The majority of researchers and practitioners have established significant associations between walking and being physically active with the buildings constructions attributes and the general spatial
development pattern of an urban area. The mixed-use development entailing street network connectivity, residential density and proximity to public transport are some of the major factors of the urban built environment
which affect walking behavior. Within this framework the concept of “walkability” is significant for both urban transport planners and public health practitioners. Therefore, walkability is a composite quantitative index of the
built environment and combines neighborhood design attributes likely to reflect how conducive a location is to walking.
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2. What is our mobile app & web-based platform about?

WALK & the CITY is a project designed for citizens, scientists and public authorities dealing with open walkability data and information in European cities, either crowdsourced or objectively measured. It is consisted of
two interconnected modules, an Android (version KitKat 4.4 +) mobile app and an interactive website:

0 The WALK & the CITY Android app can be used by registered users in
order to record their walking routes and trip purpose, on a voluntary basis
and by utilizing the GPS functionality of their mobile device. At the end of
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are online uploaded to a web-based open source database and from
there, are accessible for free download, preview and comments to the
Walk and the City community. The d feature of the mobile
application is the picture and photo c tion of problematic and
dynamic walkability related conce e, users are able to
categorize as pedestrian-friendly lendly instances and
submit their geotagged photos on well as to point out
their concerns about active m ccessibility in their
neighborhood or district by submitting t ents, ideas and thoughts
on each available photo depicted on the map.

d The WALK & the CITY website is an open
More specifically, all the crowdsourced date
home or visited cities are facing today, as
also accessible for free and can be processe
"discover" and check out the proposed Europe
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orm where users can have access to both the crowdsourced and the objectively measured (regarding the European Walkability Index) datasets.
2 mobile application can be viewed and filtered on the relevant map. Thus, European Citizens can get informed about the walkability problems
picate their ideas and concerns by commenting on submitted by other users photos and geodata. Data pertaining to the walking routes are
interested stakeholder in order, for him/her, to find out his/her walking environment’s state of play. Moreover, on the website users can
s and spatial distribution in more than 100 major Functional Urban Areas (F.U.A).

> quantitative combination of eight (8) variables of available GlIS-derived open geodata sources, in terms of the built environment
uate the level ability or car-dependency in a user-defined area of any of the studied cities. More specifically, the index is composed by the following
variables: the land-use alkable” street ork connectivity, the “walkable” street density, the pedestrian streets density, the access (400m) to public transport, the access (400m)
to food stores and the slo ternally processed and computed in a Geographic Information System environment and afterwards results for each urban area have been uploaded to the
online Walkability Index Map. lonally, scc been geo-visualized in a web-GIS module and the European 1km? Reference Grid (provided by the European Environment Agency as a free and open
dataset) has been used for that purpose.
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not comfortable and easy walkable
spaces. Cells with mean slope
values from 6 to 14 degrees gain
the score resulted from the
following formula: (15-i)/(15-5),
where i is the mean slope value of
a given cell

e The data provided from the open
and free EU-DEM v1.0 dataset

1km? Reference grid has been used
for the geovisualization of the
index’s scores).

* The outcome of population density
distribution has been standardized
with Z-Score values and then
normalized on the scale of 0-100

been used: 1.Bakery 2.Convenience
3.Supermarket  4.Mall  5.Kiosk
6.Butcher and 6.Greengrocer

standardized with Z-Scores in each network.
F.U.A. Afterwards, we normalized

them on the scale of 0-100 in order

for the results to be comparable

with the other variables.

* The Openstreetmap.org dataset

e Public transport data derived from
the Openstreetmap.org dataset.

been based on the European Urban
Atlas 2012/2006 open and free
datasets.

x * An entropy index has been applied z e For this variable we have measured * The length of “walkable” streets in z ¢ The length of pedestrian streets z e The EUROSTAT’s GEOSTAT 2011 e Buffer zones of 400m from each ¢ A selected group of food shopping e The EU-DEM v1.0 Digital Elevation
2 for the land use-mix variable. This 'S the intersections density of the rd each cell of the grid has been ‘D per km? has been calculated and ‘B population-grid dataset has been public transport stop/station have related facilities has been used in Model (D.E.M) has been used in
U index provides results from 0 to 1, oo “Walkable” street network c calculated and as a result the c the values standardized with Z- c used for this variable. Particularly, been produced in order to create order to create the buffer zones of order to calculate the mean slope
n with 1 representing heterogeneity ﬁ (meaning the segments of the v streets density variable has been v Scores and after that normalized v this dataset contains the count of the serviced areas by public 400m from each point of interest. value per km?. Cells of the grid in
=' and 0 homogeneity and with regard g street network where someone can o created. Q on the scale of 0-100. o persons at their usual place of transport facilities. Then, a cover Afterwards, a cover percentage of each F.U.A with mean slope value
o) to the pattern of the land use c walk, motorways for example have ﬂ e The outcomes of this variable have ﬂ e The Openstreetmap.org dataset g residence per km? for the reference percentage of public transport in food shops in each cell of the grid under 5 degrees have gained 100%
c categories. 8 been excluded). Only intersections g also been standardized with z- 8 has been utilized in each city. - year 2011 on the date of the each cell of the grid was measured. was measured. of the slope variable score as being
2 e We have used 2 general land use pv with more than 3 links have been = Scores values and afterwards they = o Census, geocoded to the INSPIRE e The 400m radius has been selected e Data derived from the in general easy walkable surfaces.
categories: a) Residential and b) — counted. (721 normalized on the scale of 0-100. (7, S Grid_ETRS89-LAEA_1K (An open on account of being a universal Openstreetmap.org.  Specifically Cells with mean slope values over
Non-Residential 24 * The results were not on the scale of e The Openstreetmap.org dataset c % and free product of the European acceptable walking distance for the the following tag names of the 15 degrees assigned with 0% of the
e The two land use categories has E 0-100 and hence values have been e I ,g a Environment Agency, namely the majority of population Points of Interest database have slope variable score, while they are
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has been utilized for each street
network.

Access (400m) to Public Transport
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Map Legend

Very Walkable (85-100)
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Walkable (70-85)

Somewhat Walkable (55-70)
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Somewhat Car-Dependent Area (40-55)
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Maps 1. Examples of Walkability Index Maps in 4 major European Capitals
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5. Why Is this an innovative idea?

d The WALK & the CITY mobile app and web-based platform provide the
ability to European citizens to publicly report or/and dynamically analyze
critical and/or problematic urban features - characteristics with respect to

4. Discovering the most

3. Application Desig
* kable European citles
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Postgresql 9.3 . (Processed on ArcGIS v.10.3) . i - -. m m‘@;% Wi s 1 B 3t by _ . _ o
PostGIS . ~- i iy YW ) i » the wallflng acces_.3|b|I|ty and_ potential of their city area. |
o 1 Munich (75,37) B 11 Barcelona (73,33) — d Ou_r project copstltutes the first !o.an-European atte.njpt to create an index
i City Boundary City Boundary —— which delves into the walkability level of our cities as well as urban
/ “ ! =l 2 Torino (75,34) l l 12 Frankfurt (73,27) f— districts in @a comparative and objective manner.
/ ' . City Boundary city Boundary — d Our applied methodological approach for the walkability index
S -9 App / 3 Brussels (75,32) Bl ?e”'"d(72:95) calculation is totally based on open and free datasets reducing in this
Smartphone ! ounaar ity Boundary . - -
Content Management System _ - _ 14 Stockholm (72.95 N manner, its development and application costs.
Drupal CMS GOOGIILdg:?V ‘it;g-s'-APl 4 \clitlfBr:ﬁayS,M) — City Boundary (72,95) i d The index assists citizens and urban authorities in making better spatial
Drupal Services module Google Maps API 5 Copenhagen (74,71) HEE 15 Seville (72,84) _@ decisions as well as organizing less car-oriented (depended) and more
- City Boundary . C'tVB_"““da’V sustainable and healthy lifestyles (e.g by developing a walking strategy
R | ~ 6 Bremen (74,38) B 16 Paris (72,51) B or by making a district more accessible &.livable).Scores stemming from
eoJSON Database City Boundary Greater City Boundary | . I
Large Range of Applications Smartphone 7 Krak 73 67 17 Amsterdam (72,35) — crowdsourced«data and European Walkability Index (EV\(;) can be
_ F > SQLite c.trfB 0\:15 /67) ] City Boundary ’ e combined by stockholders, researchers, prac:/titioners and active citizens
- . | ity Boundar . . .- >/
e ' | 8 Helsinki (73,45) _I_ 18 \(alencua (72,26) _F inan advanced and more _comple_x walkability ar]_gly3|s framework.
Website v : City Boundary City Boundary 4 Finally, our wg_b-based mteractmg p\l/atfo‘rm cantact as a prototype
Leaflet 9 Praha (73,39) : 19 Dublin (72,14) I I observatory fcfr”\grban’ tive mobility and wal T ) accessibilitygthrough
Openlayers = City Boundary Greater City Boundary T which citizens are, able to comment and in-Situ/ report issues ‘and
Bootslrap ‘ 4 : 10 Zurich (73,39) IEZ 20 Zzagreb(71,20) — -

City Boundary City Boundary
(Our ranking includes Functional Urban Areas with population of more than 1.000.000 people)
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