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1 INTRODUCTION

This paper presents selected elements of a recamilyluded case study (Ostermann and Timpf 200%. T
key aims were to develop criteria and indicatonsdocially sustainable park use, to improve knogéed
about individual and aggregated human appropriadfopublic park space, and subsequently identify ke
factors to improve the design and management ofkspafrhe methodology employed was based on
observations and quantitative spatial analysisgf@snn and Timpf in press).

The next section presents the indicators for sustde park appropriation and use which were used
throughout the study. The third section describescase study that this research was embeddeéfareb
the fourth section briefly outlines the spatio-temg) analysis methods employed. The fifth sectioows
exemplary results for one park and discusses thefore the final section concludes with this resear
implications.

2 SOCIALLY SUSTAINABLE APPROPRIATION OF URBAN PUBLIC PARKS

Urban public parks offer a great potential to raisequality of life for urban citizens, while &tet same time
their creation and maintenance requires substaatieunts of money. Surveys have shown that citizens
consider parks to be an important element for tivei-being, even if used only occasionally (Soleakd
Welch 1995; Thompson 2002; Tinsley and Croskeys 220Chiesura 2004; Krenichyn 2004;
GrunStadtZurich 2006; StadtZurich 2006). By offgrimpportunities for equal participation irrespeetiof
gender, age, nationality or social-economic stgbasks also enhance social sustainability. Thesekizy
terms (public access and social sustainability)daseribed in the following paragraphs.

Contrary to the other two pillars of sustainabil{gconomical and ecological), social sustainabiligs
evaded a concise and generally adapted definifogeneral normative principle is that of socialtjos,
expressed by chances of equal participation inipuifé (Mitchell 1995; Jérissen, Kopfmiuller et dl999;
Empacher and Wehling 2002; Littig and Griessler 80Q@vhich is adopted in this research. This paper
adheres to the categories from MONET (Bundesambfétistik, BFS et al. 2003), and interprets theichs
that each potential visitor should have equal ceawcaccess and use the public resource of patks. T
means that an appropriation of public parks isntoee sustainable, the fewer processes of excliesist,
and the greater the diversity of visitors and diotis is.

This approach agrees with the generally acceptadetsus in western society that a space is publenwt
is accessible to everyone, and no one is barred it®use based on some a-priori defined sociaitlomic
affiliation (Mitchell 1995; Paravicini 2002; Mitclie2003). Conflicting interests of use are to béved by
consensus. However, this ideal is the exceptiagratity. Nevertheless, research not systematitatpached
the issue of social sustainability and public spacdten limiting the scope to issues of securitg arder
(Ruhne 2003; Sauter and Huttenmoser 2006).

Patterns of design and management (Low, Taplinl.eRG05) and informal processes of exclusion and
domination can oppose general access and equalifation in public parks (Manning and Valliere 200
Chiesura 2004). Thereby, they reduce diversity andanger social sustainability (Paravicini 2002;
Thompson 2002; Brandenburg, Arnberger et al. 2006he research literature, processes of excluaiwh
domination are described as the results of adap@ébavior in order to cope with exceeded sociatyaay
capacities, resulting in stimulus overload and aoiciterference (Gramann 1982; Kuentzel and Helverle
1992; Manning and Valliere 2001; Ostermann 200%clision and domination happen on two different
scales: Exclusion is the cause of inter-site digpigent, and domination the cause of intra-site
discplacement.

Thus, processes of displacement can manifest tiegssen two levels: The meso-scale of a neighbaaho
and on the micro-scale of single park usage. A @iepn of the age and gender structure of theovisit
sample with those of the neighborhood populatidovad detecting processes of exclusion. A statikyica
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significant difference would be an indicator fornasustainable appropriation of park space. Sinyiaal
significant clustering of visitors and activitiegtlin a park can be an indicator of domination.

On both levels, the indicators alone cannot proweexclusion of domination. However, they give Bim
which direction to pursue further research actegitiAt the same time, they can give leads as tohndesign
and management strategies foster socially susteipaik use.

This research assumes that the specific behavibngse of parks (Schoggen 1989; Ostermann 2009) and
management strategies (Kaplan, Kaplan et al. 1888ngly affect visitors’ behavior by affording t&n
activities while discouraging others. Thus, both tlesign and the management can contribute to rzieim
usage conflicts and ensure social sustainabilipnsgéquently, the design and management of pubtkspa
and recreation areas have attracted a substamialra of interest. Academical research ranges from
technical aspects of counting visitors (Arnber@ggandenburg et al. 2006), the usage of parks (Rnalmgrg,
Arnberger et al. 2006), a focus on gender issuasa(tini 2002) to more conceptual and theoretical
publications on the social construction of publgage and its appropriation (Léw 2001). On a more
administrative level, the postulates of social @ustbility and intensive usage of public parks iategrated
into the agenda of the city of Zurich, for examp@&unStadtZurich 2006). In order to identify suleab
strategies of design and management, one needskmondedge about the actual usage and appropriafion
parks. Relevant studies have been mostly in thm fof off-site surveys, neglecting direct observatio
(GrunStadtzirich 2005; Fischer, Stamm et al. 2006 spatial distribution of park usage has alreaeyn
observed in Basel (Baur, Zemp et al. 2000), althahg resolution is coarse. The case study predémtbe
next section goes into more detail.

3 SET-UP AND SCOPE OF THE ZURICH CASE STUDY

An important aspect of this work is its empiricauhdation of direct observations. The case study wa
undertaken in close collaboration with the admiatste department responsible for the design and
maintenance of public parks, GrinStadtZirich. Tired parks to be observed were selected on the diasi
four criteria:

e Their function in the city context as neighborhqaaks
e Their age (established vs. new)

e Their style of design

e Their suitability for observations (size, visibjijt

The Wahlenpark in Neu-Oerlikon is an example foelatively young park (opened 2004), with a modern,
regular design. The Backeranlage as an exampleefbthe oldest parks in Zurich, located in a égns
built neighborhood with a potentially precariousiab constellation of low income and ethnically elise
population (Berger, Hildenbrand et al. 2002). Rinahe Savera-Areal as an example for a park doshe
lakeshore in a middle-class residential neighbodhegth very limited infrastructure.

Due to the limited space available in this papety ¢he last park is described in more detail. Havera-
Areal is located in a neighborhood with a compagedyi high proportion of children and elderly citie It is
located at the western lakeshore, i.e. its eadterders are actually beaches or waterfront. Th& pas
handed over to the public in spring 1989. The designcept aimed for a simple landscape, preserving
natural morphology, using only natural materiald aative vegetation, but provide possibility formailti-
functional use (Stadtkanzlei Zurich 1989). Thisige<an be interpreted as an implementation ofdaape
park and natural garden style. It consists of ltene benches that descend towards the water, begami
narrow stretch of coarse sand beach. In the sostewecorner, a public toilet is located. Diredljjacent
to the park at the southern end is a communityeceptoviding a kiosk, volleyball field, and plapginds.
At the western and northern side are a large des sand dockyards, respectively, although hidddnnioe
large trees. Thus, access to the Savera-Areahiteli to a walkway skirting the dockyards, a sulaieean
passage near the car sales property, and a naatbvalong the lakeshore southwards.
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Figure 1: Map of the Savera-Areal; source Grint&iatich, edited by Timpf, Sabine and Ostermannnkra

A crucial requirement of the observations as mampiecal method was their ability to record detdijle
individual data with a spatial and temporal compan&he aim was a fully structured, non-participgti
covert observation procedure, in order to recopdagentative, consistent and un-biased data. Oslyidihe
observer's presence constitutes a participatiosame degree. However, the general disinterest shown
towards the observers, and their low numbers (maxirof 3 versus dozens of park visitors), suppagt th
assumption, that their influence on the resultthefstudy is negligible. The observations buildponciples
formulated by Meier-Kruker (Meier-Kruker and Raub03), i.e. clearly formulated research question,
systematic planning, systematic collection of datal repeated evaluation.

Resulting from the conceptualization of social aimgbility presented in the preceding section, the
observations recorded individual visitors, theie agender, time, location and type of activitias] group
affiliation (not in the sense of socio-economicotiner groups, but groups of park visitors that kreaech
other and spend their stay together). Age wasitiegdsnto the broad groups of children, teenagadylts
and elderly (retired). The activities were groupetb Static Solitary (e.g. reading, sleeping), iBtat
Interactive (communicating), Eat/Drink, Dynamicelgular (e.g. running around), Dynamic Regular (some
kind of playing field, e.g. football), Playgroundsmd Water. In case of multiple or quickly alterngti
activities, a hierarchical approach was used, @jthamic activities recorded first, then eating dnking,

and static activities for the rest.

The observations were realized over a period @etlyears, including a pilot study. Each of theghparks
was observed on 7-14 days for 2-4 hours. As twkgpaere observed on consecutive years, this amoaints
almost 150 hours of observations with over 800& pagitors recorded. The schedule for the SavemralAr
was as follows:

Date Day 12-14 14-16 16-18 18-20
05.06. Tuesday X X

06.06. Wednesday X X
14.06. Thursday X X
16.06. Saturday X X
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20.06. Wednesday x X
01.07. Sunday X X
03.09. Wednesday x

Table 1: Observation Sessions Savera-Areal 20Qif¢ceothe author

A newly developed, digital observation method akowhe direct encoding of the observational datagus
TabletPCs and standard GIS software.

Aulfrsy,
SIEMENS

STYLISTIC

Figure 2: TabletPC used for observations; souraeattihor

Although the interface of the GIS software had beestomized for this particular purpose, the nummdr
visitors sometimes exceeded the cognitive limitshef observers. While more observers were not Iplessi
due to limited resources, their influence on thater behavior would have been problematic to taite
account. Video recording was not possible becatipevacy issues.

Therefore, the observation team developed an agtgegnethod, which would still allow the analydistre
meso-scale of neighborhood park usage. It onlyrdsxbthree age classes and gender, and only rgadjals
and temporal resolution. Nevertheless, the detailezkrvation method was employed when possibléy, wit
great care being taken in producing a represenrtatimple.

4 SPATIO-TEMPORAL ANALYSIS METHODS

The observations provided a large data set anduhgequent analysis a wealth of information on pae

The analysis can be grouped into three phases; fiespreparation of the raw data. Second, théoeative
visualization and analysis. Third, geostatisticahumtitative analysis and visual qualitative intetption.
Concerning the preparation of the data, some oBvewors were eliminated, the datasets merged, some
attributes partially reclassified, and some derivatles such as duration of stay where computewlligj

all data was available in aggregated form. Thearagive analysis consisted mainly of a visual iptetation

of the activity data mapped as dots and classfiledage, and/or gender. A large number of spatia a
temporal analysis methods were reviewed for thatability for the third phase. Within the scopetbfs
contribution, it is only possible to highlight somesults.

4.1 Analysis at the micro-scale

On the micro-scale of parks, the analysis of thgimal discrete point data is possible with estaidd
spatial analysis methods: Mean centers, standardtoimal ellipses, nearest neighbor index and éern
density estimates are straightforward and providezhningful results on several scales. The temporal
analysis methods consisted of statistical anabyfsisne series and qualitative visual examinatibmapped
output.

X
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Mean Center. The mean center has as its coordinates the asefagjl x-coordinates and y-coordinates of
all the features in the study area. If computedchssply for different values of an attribute, theam center
can hint at different distributions, e.g. of mateldemale visitors.

Standard Deviational Ellipse The Standard Deviational Ellipse (SDE, or Directl Distribution)
measures the compactness of features and the bdirecdion or orientation of the distribution. émder to
measure the compactness, the standard distanie it &ind y-axis is calculated in a similar marsethe
standard deviation for a set of data values. Thedstrd distance is the average difference in distan
between the features and the mean center of tliébdison. In contrast to a standard distance ejrthe x-
and y-values are calculated separately. The meam x-coordinate value is subtracted from the xyor
coordinate value of each point, then each diffeedacsquared, then summed, before finally the sqrwot
of the resulting value is taken. The ellipse istesed on the mean center and rotated until the siuthe
squares of the distance between the features arak#s is minimized.

Kernel Density Estimations KDE have been used on crime data at an aggregase/macro scale in the
search for hot spots. The observation data is sienyar to crime data, where incidents usually raeorded

as points that have several attributes such asdfgeime, time, and many others (Kwan and Lee 2003
Levine 2006; Brunsdon, Corcoran et al. 2007). Téyeutation parameter weighs the points (events)dase
an attribute value, which was the duration of tbiviy at that location. In this way, all visitoese weighted
according to their time spent in the park. This suea was necessary in order to minimize obserectef
and bias: During the measurement (i.e. the obsens)t the observers placed a new dot (event) viihere
was a significant, permanent relocation of actgtiThis means that park visitors who are involvestatic
activities but relocate these activities severakg (such as moving with the shadow of a treeetample)
are weighted more than those who stay in the sdaoe ffor hours, or those who move around a lotdaout
not change the center of their activities. In additthere is an observer bias introduced, becausdeft to
the observer’'s judgment when a notable relocatias taken place. Although extensive training of the
observers should have minimized this effect, ifluence might still be significant. For each obseion
season, kernel density estimations were perfornoedalf visitors grouped for gender and activitiés.
relative density of gender was calculated by sughitrg the values of male density from those of fiema
density, resulting in map showing the relative {dus” of each gender. The activities were grouped i
general static ones (Static Solitary and Interactitating) and general dynamic activities (Dynalmiegular
and Regular, Playgrounds, and Water). The parametere as follows: Cell size was one meter, output
units were square meters, population was the eakuilduration, and search radius 10 meters. As tivith
results of the field-based computation, the dergsylts are shown in isarithmic representatiorge that
the absolute values differ significantly. They dn@mensionless but listed to enable comparisons.

Temporal Analysis: The Knox Index would have to be calculated foergvobservation session in order to
check for temporal clustering/segregation of cartaitributes (e.g. gender). Otherwise, the obsenvat
schedule and different park locations introduceadificial clustering effect. The resulting largeamber of
datasets and the manual processing (again no pnagrey interface was available) precludes the udbef
Knox index here. In theory, one could also comph mean center and SDE for each moment of the
observed time. The nature of the data precludesshice there are periods when only a very limigchber

of visitors were present in the parks. It is notigable to calculate the measures of mean centeiS&E
with such small samples, because outliers coutdrdithe result severely and not be representative.

Cluster Analysis: The use of spatial clustering algorithms is alsobfematic for similar reasons. For
example, the K-function is dependent on each sarggituation observed in the parks. Thereforeaitnot
be used for temporally aggregated data. On ther dtaed, if the K-function would be applied for each
activity type for each temporal state in each péhnke, problem of a small sample size would arisee Th
Nearest Neighbor Hierarchical Clustering Index (NNHas the challenge of critical but user defined-
parameters: Threshold distance and minimum clsster Levine (2006) gives impressive examples ef th
variance introduced through slightly different adole values. Since no rules-of-thumb or inductivgdyned
values are yet known for the observational datgreat deal of uncertainty would be introduced witis
analysis method. The results would have to bedeabktmoughly for robustness.
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Figure 3: Mean Center and SDE Savera Areal 200%jsidbr data (top left), gender (top right), ageups (lower left), and activity
types (lower right); source: own design

The senior visitors do not have many benches tapgin, but concentrate at the quieter northern €hd.
teenagers clearly cluster in the southern end,enthié children are again closer to the water, @ultaare
shifted towards open space. There seems to beeatmn between female SDEs and children’s SDEh(bo
are closer to the water than the rest). Since @nldlo only have limited influence on the gendes&Es
(about 17% of visitors are children), this couldat&ibuted to female visitors attending to thediigin. The

elongated SDEs for dynamic activities hint at thet that most took place at both ends of the panke the
other activities are more centered.
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Figure 4: KDE Savera-Areal 2007; all visitors (left), relative gender (top right), dynamic actie# (lower left), and static
activities (lower right); source: own design; Sairown design

The absolute densities of male and female visioescomparable. The density of female visitorsighdr
towards the lakeshore to the east, while maleorsiseem to be located more towards the westeas aife

the park. The whole area is more or less evenly.u¥ee dynamic activities are located rather at the
periphery or towards the lakeshore, while the sttivities dominate the central open grass area.

4.2 Analysis at the meso-scale

On the meso-scale of neighborhoods, the composifothe visitor sample was also compared to the
neighborhood population by employing Chi-Squaretd.es

The data was normalized to a hypothetical visitount and neighborhood population of 100 each (i.e.
effectively using percentages). This was for twasmns: One, to make the data more easily comparable
Two, in order to avoid a problem of the Chi-Squasst with high population values. Since the valaes
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squared during the calculation, small differenoetsvieen observed and expected values have a stnpagt

at high numbers and lead to low confidence levetsfdlsely rejecting the null hypothesis. The fallng
table shows the percentages of observed and expeiditor gender and age. The expected values are
derived from the neighborhood population as pedcialfstatistic (Zurich 2008):

| Male | Female ‘ p Gender | Children | Adults ‘ Seniors| p Age
Observed | 51.4 48.6 0.62 17.9 76.1 5.95 <0.00
Expected 53.9 46.1 16.1 61.9 22

Table 2: Savera-Areal 2007 Chi-Square Test, sotieeauthor

The data shows that with regard to the age strectine sample population in the parks is signifigan
different from that of the surrounding neighborho@uhe can reject the null hypothesis within a aterfice
level of less than 0.01 in all cases.

The frequency of the gender distribution is nowregaificantly different in the sample populationrh the
surrounding neighborhood at the standard confidenad of 0.05. It depends on the judgment of aalyzst,
whether a higher confidence level (such as 0.ven ®.2) would be acceptable.

5 RESULTS

5.1 Discussion of Results

The nature of the observations and the resourdeanat clearly indicate that representative residtmot to

be expected at all temporal granularities. At #hesl of specific days of the week, the sample wdiddoo
small. However, at the level of observations sesstive data is sufficiently representative for atistical
analysis. The same is true for the spatial distidgipuof visitors. For this reason, the park usages wot
analyzed at this scale or finer. Concerning theaesgntation of activities, it is likely that the pact of
dynamic activities on the park usage and appropriamight be underestimated or underrepresented.
Although several measures (including weighing byatlan of stay and disaggregate analysis) couter t
effect of the observation method’s bias toward#cstectivities, activities involving constant movent in a
larger area might be inadequately represented.

Concerning the data quality, the careful clasdificg pre-tests and repeated instructions and atiahs
showed a low error. One can consider the qualithefraw data as adequate for the representatibnrén
space use and appropriation in public parks. Imgmmnts to the data capture technique could inclickn
observations, although this could introduce ethigssilies of privacy and control of personal data feed

for the development of an automated digitizatioohteque would also arise, although some advanced
methods of automated movement tracking exist.

5.2 Social Sustainability

This section looks at the implications of the asmyfor the evaluation of social sustainability the
observed park(s). For a more detailed treatmeatOstermann (2009).

5.2.1 Exclusion at the Meso-Scale of Neighborhoods

In all parks, senior citizens are highly signifidgnunderrepresented. The Savera-Areal data shbiss t
exemplary: On average, 76% of the visitors in theeBa-Areal are adults, 18 % children, and 6% s$snio
This could be due to the few infrastructure eleméhat cater to the needs of the elderly. Therthés
possibility that seniors use the parks outside haf tbservation periods, i.e. mainly in the mornings
However, a non-representative unstructured observaample taken during the morning hours showed no
many seniors visiting the parks. Instead, there moee children in the park than in the neighborhood
population. This is all the more interesting, sirtise nearby community centre and its playgrounchettt
even more children.

5.2.2 Domination at the Micro-Scale of single Parks

It proved to be not feasible to use standard alugtenethods, since the variables to be analyzechaminal
in scale in the case of the original point data.uSe clustering analysis on the results of the dtestensity
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estimations is not feasible either, because ainestaount of clustering is to be expected as alre$uhe
park infrastructure. Any value used as a threskaidld be highly arbitrary. Therefore, the analysighe
second indicator was in the form of an interpreeasynthesis, relying mostly on a visual qualiatanalysis
of the multiple results of the quantitative spatinhlysis.

The spatial distribution of gender shows some ehsstout these are intermingled and spread outigihrthe
whole park area. Therefore, a general inter-sgpldcement process through domination is highlykalyl.

Concerning the age groups, seniors and teenagectearly spatially separated. However, since @ir ttase
the data for age groups is based on a very smalblsaand might not be representative. In additewen if
showing a general pattern, this spatial separasigrobably no hint at inter-site displacementgcsifoth
groups are spaced out in “their” respective paftthe park. Instead, it might represent an instnalized
use pattern, serving to the advantage of needsdrottps. However, their low absolute numbers ctald
sign of exclusion from the park altogether (se¢ise@bove).

In all parks, there is a high diversity of actie#tj with static activities dominating throughoutparks. There
are pockets of dynamic activities, usually closestome infrastructure such as playgrounds, or in the
periphery of the parks. Mostly children use thekpaactively and dynamically. Even the large patobles
grass mostly used for static activities such agticiggor pick-nicking.

6 CONCLUSIONS & IMPLICATIONS

In summary, while some activity patterns resemRfgeeted patterns, others contradict observatignsrted
in the literature by other research projects. BPamgple, the results showed no indication of a p@kn
domination at the micro scale: Space-consumingauyn male activities did not dominate the centga
spaces as suggested elsewhere (Paravicini 2002heTapntrary, the dynamic activities were locaaéethe
periphery of the open spaces in all parks. Genertile different activities existed peacefully néxteach
other, a result that is confirmed by other stud{gsndolt and Schneider 2006). At the meso-scatierky
visitors are statistically significant under-regeted. Besides this interesting fact, no proceskezclusion
were detectable.

Clearly, each user group seems to have certaienarefes with regard to the park infrastructure.réfoee,

a diverse infrastructure gives the heterogeneoeisgreups the possibility to participate. From anagerial
perspective, it could be advantageous to concentratfew types of usages and discourage antagonisti
activities. However, this depends on the intentdithe planners how public open space is suppasée t
used. If public open spaces are understood assplelwere participation and negotiation are desirahin a
heterogeneous mix of usages should be the objedthe examples from the Savera-Areal shows that,ope
unstructured spaces tend to develop an institutzathpatter of use. However, these patterns migitbe
stable and subject to change. A repeated evaluafigrark use through direct observations is a vatid
necessary management strategy.
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