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Abstract

Numerous studies havehownthat active and walkable citieg@nhancesustainablemobility
and contribute tavards health improvementof their inhabitants.Several audit toolghat
evaluatedifferent characteristics of therbanbuilt environmentandestimate the walkability
levelshave been developed duringe lastdecade or sand correspondingesearchsubjects
have been widely studiedHoweverthe major constraintof the audittools isthat they are
time and cost consumingnd canevenbe prohibitive for wider study areasTheaim of this
thesisis the development chmethodological frameworkhat quantifiesthe walkabilitylevels
by usingthe existingaudittools and evaluatesonly a part (sample) of the study area, aiming
at reducingthe requiredcost and time for dat&ollection.

The application of the proposatethodology takes place in the citgnter ofMalaga, Spain
Initially, walkability levels arevaluatedusing the modified MAPS miaiudit tool which
includes 19 parameters The results are analyzed using sphtianalysis and spatial
autocorrelation indexes Two different spatial sampling methods are applied (stratified
systematic and stratifiedlandom sampling each onefor two different stratification
techniques (distance fronetity center and population distritution) and the results are
comparedto the census in ordeto assess which spatial sampling methms$trepresents the
built environment in terms of attractivenessrfavalking and cyclingThe method chosen is
the stratified randomsamplingwith strataderived fromthe distance from theity center.

Next, two differentalternativesof the Ordinary Kriging spatial interpolation method are
applied to the sample (with and withotitend removal), in order to findvhichonerepresents

in an optimal waythe fluctuations ofwalkability across thestudy area. The optimal spatial
interpolation surface isselectedafter the interpolationand thecensus results are cqrared

to each otherandthe most fit appears to béhe Ordinary Kriging spatiaiterpolation that
usesthe exponential model andemovesa 2" degreetrend.

Finally the suggesteanethodological frameworklevelopedwithin thisthesisis applied in the
seven times larger metropolitan area bfalaga and the walkability levels are estimated,
without the needto evaluatethe entire areabut only the selected road sampld he results
of the study arequite satisfactory in terms aéstimatingthe walkabilitylevelsand can be the
groundworkfor further study towardsdiminution in the time-consumingaudit tools census
processby using the methods of spatial sampling and spatitdrpolation.

Keywords: walkability, urban mobility, audit teplspatial sampling, Kriging spatial
interpolation, MAPS mini
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