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Abstract

Due tourbanisation and populatiogrowth in the Netherlands;ities are more and more looking
towards densificatio as a strategy to grow the housing stookeaning thatspace irurban
environments becomgscarcer and more contesteds urban green spaces tendrepresent little

to no monetary value, the added valuegreen spaces towards the community can easily be
overlooked in cosbenefit analyses.His researcthascreated a deeper understandingf the use and
valuation¢ thus the nonmonetary valus ¢ of urban green spacespplied to the case of Arnhem
inhabitants of Malburgen, Klarendal and de Geitenkamp HBeenquestioned regarding their use of
different green spaces, using the n@&@GISsurvey toolSurvey123Iln Arnhem, green spaces are most
often used for exercise, to experience nature and to find inspiration or peam#most oftenvalued
F2NJ GKSANI LINREAYAGE (2 2ySQ&8 K2YSZOntdpadfthatSad KSi A O
this research has highlighted tivaportance of a diverse green space portfolio for citi€kis can be
illustrated by the fact that thisesearch has been able fwove that scattered green spaces (<5ha)
are used and valued significantly different than larger green sp&cgthermore, this research has
further explored the utilization potential of Survey123 in an academic (PGIS) conextave been
able to show that Survey123 is a promising tool in this regard, but currecg usefriendliness,
which upholds oeven heightens the digitahnd cognitive barriers thaGISSurveys can presenn
order for Survey123 to be part of a method whathengthens brod representation in participatory
UGS researctenhancements in regard of usétendliness and accessibility are required.

Key TermsUrban green space (UGS); Noonetary values of UGBGIS in Survey research;
Representation in lovBES neighbourhoods
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1. Introduction

1.1 Research Problem statement
The positive benefits afreen spacem citiesare broadly acknowledged in academniitban green
spacegUGShre being unmistakably important in biodiversitpnservation anadan be key tools to
reducethe UrbanHeat Islandeffect (Semeraro et al., 2021Besides the ecological and thermal
benefits, public green spaces also have significant sodietadfits Parks, or other urban green
spaces, are for instance spaces to meet each other, to find peace and calmness or to éXéacise
etal., 2017)

Due to current urbanization trends, worldwide and in the Netherlands, space in cities becomes more
and more scarce and ctasted This is also the case in the aitffArnhem where a housing shortage
provides acomplex challenge. Densification in urban areas cannot be overloaealiof the

solution, meaning that urban green spaces also stand under pressure in Arnhem (Koniglr2023)
costbenefit analyss green spaces often perish, as alternative planning outcomes, such as
commercial or residential futions, generallyrepresent more economical value than green sggce
whichvaluesare more often normonetary, harder to quantify in a data analy§RietrzykY a1 &8 Za 1 |
et al., 2017) Therefore, in order to conserve the existing, or create new green space in cities,
methods to map out these nemonetary values are necessatiyplanners gain better insight in how
often UGS is used, for what purpose, and how these green spaces are valued by its residents, this
might lead to more thorough consideration of densifying in the city at the expense of an existing
green space. In ordeo gain insight ito the uses and valuation of green spaces by residents, we will
explore the applicability of a new instrument to collect data from residents who are livilsghhem,

and to map and visualize the use of UGS as perceived by the residents.

As we will explore the use of a new GIS tool, we have started with a literature review of methods in
participation and GISRarticipatory Gednformation SystemsRGI$ has been identified as a method
GAOGK + 20 2F LRAOISYGAFf -dei2Q D 2K ffr@eitekcSidyIR sotighiP O S a &
needs(Schuurman, 2009Howeverthe use of PGIS does not come without its probleipublic
participation is avery nobleaspiration butoften lacks sufficient representatiotn muchPGIS

research an overrepresentation of white, male, higher educated and people above 50 in age is
present, while societal minorities are almost always underreprese(iEtdood, 2010)Onecan

assume that people with different backgrounds may have different usages of, and preferences
regarding urban green space. Ensuring sufficient representation in participatory research is of crucial
importance in order to create a correct oversight oéthonmonetary values of urban greeapace
andcontribute to the planning process in an accurate and just manner.

This research will therefore seek to creatparticipatorymethodto map the nonmonetary values

of urbangreen spacs while ensuring a proper representation in the participatory procEssvious
research has shown the potential mapping survey tools such Baptionnaire (Rall et al., 2019)
This research will use a mappable survey tool created by Esri, n@mneely123 Surveyl23hasnot

yet beenused broadly in an academic contgettierefore a lot is still to learn regarding the utilization
of Survey123 in an academic conteBgsides getting deeper insight into the dynamics of UGS use
and valuation, this research will also explore the potential of Survey123 in PGIS research.

1PGIS (Participatory Geo Information Systeams) PPGIS (PubRarticipatory Geo Information Systems) are
both used in academiandcan be seen as interchangeable concdpta certain extentThis research will use
the term PGIS, in line with the work of Rambaldi (2006).
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1.2 Researcltscope

Aim of the research

This research focusses on achieving two main gbatstly,we aimto create as complete a picture as
possible of the nommonetary values of green space, specifically regarding the case of Arnhem. This
research seeks to uncover how urban green spaces in Arnhem are used and valued by a broad and
representative group of tizens.

Furthermore this research will broaden the knowledge regarding the use of Survey123 in an
academic PGIS context. As this tool currently lacks a wide application in this regard, this research
seeks to uncover the potential as well as theficiencies regarding the use of Surveyl123 in an
academic context.

Case selection

This research is conducted in the city of Arnhem. We selected Arnhem as city because this city aims
to invest more in greening the city, and at the same time there are places appointed for densification
in existing green areas. Such a densification projesfor instanceplanned in the neighbourhood
Malburgen a neighbourhood with a large share of kimcome residents, at the time we designed

this research.

Another potential city was Nijmegen, a pragmatic choice because of its proximity. When searching a
researchtopic and place for studying the use of green, in the city of Nijmegen we encountered a local
initiative started by largely higincome groups, while in Arnhem, Malburgen, we found an initiative
that resisted the densification of the Veerpolderstraat imlburgen, a neighbourhood known as

Wi -8ER(Konig, 2023)Because one of the aims aifir research is to improve the

representativeness of undeepresented groups, we wanted to select neighbourhoods that are

usually underrepresented in research, and thus we opted to select Arnhem as city of choice, and the
neighbourhood Malburgen in particula

In order to increase the spatial spread of this research, we selected three neighbourhoods in
Arnhem, distributed over the city, all housing relatively lower income groups, and containing multi
floor apartment buildings and houses without a private gardems will be further explained in
chapter 3, methodology.

2 Low socialeconomic status



1.2.1 Research questi@n
In order to be able to fulfil the aim of this research in a sufficient manner, this research will answer
the following question:

OWhat are the pereivednon-monetary value®f urban green space in Arnheas
mapped by residentssingSurvey123, a new mapping & survey instrument in ArcGIS that
is enabling new ways of conducting PGIS resé&aéch

Sub questions
As a guiding todb answer the main research question in a sufficient and complete manner, the
following set of sub questions have been formulated:

0] How are green spaces in Arnhem used
a. Which green spaces avisitedby the most peopl2
b. How often are green spaces visited?
c. For which functions are green spaces used?
(D) How are green spaces in Arnhem valued?
a. How are green spaces rated? Which green spaces stand out, positively as well as
negatively?
b. For what qualities are green spaces valued?
(ty To what extent has Survey123 proven to beisable and usefriendly tool to get good
representation in PGIS research?
a. What are the potential downfalls, and other considerations regarding the usage of
this PGIS tool in UGS research?
b. Is Surveyl23 an usable and fitting tool for an academic researcher?
c. Is Surveyl23 usériendly and accessible enough to conduct research on a group of
respondents with varying technological and intellectual abilities?

Core concepts in research question

Thisresearch revolves around the usageR@ISs a representative research method, and the
applicability in Urban (public) Green Space planniig core concepts in this research dP&lS,
Survey123Multiple-location-PGISSurvey Representationnon-monetary values,(public) urban
green spacefunctions of green space, qualities of green space.

PGIScombines the usage of GISgographic Information Systeinsith participatory planning
methods. The main goal of PGIS is to apply GIS in such a way the interest of every citizen is
sufficiently representedAbbot et al., 1998)

Survey123A surveytool created by Esrthe operators ofArcGISThis surveyool allowsusers to
integrate maps int@ survey, respondentare subsequently able to draw spatial data itihese

maps This research uses Surve@lds the sole tool to yieldata andexplores the applicability of this
tool for academic purposes

Multiple -location-PGISSurvey:A type of survey in which respondents are able to map multiple
points, and answer questions regarding each separate point, in one single sborahis research
such a survey has been created using Surveydig8lar surveys can also be created using different
softwaretools such as Maptionnaireised by Rall et al. (2019).

Representation The degree in which the complete variety of stakeholders is included in the process.
As different members of society have different experiences, interest, values and challenges in life,
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mis- or nonrepresentation in research or policy processes would therefore lead to underexposure of
certain aspects of the research objé€Eiwood, 2009)

Non-monetary values The allocation of values to a certain object of service without the use of
economic imperatives. Fanstance sentimental or spiritual values of a certain pldBeetrzyk
YIal ezaill .84 Ft®dX HAamMTO

(Public)Urban green spaceA collective term for all concentrations of vegetation in urban areas,
which varies from forests and natures reserves that fall within the delineation of the urban area, to
public parks and gardens, to verges and private gar@®@wanwick et al., 2003)

Functions of green spac®efers to the utilization of the respective green space. This includes the
activities take place in the green space, as well as the general reasoning why people are in a specific
green space. Exercising or meeting friends are examples of functions ofspaezg{Palliwoda &

Priess, 201).

Qualities of green spacé:he inherent benefits of a green spadéhis refers to the extent in which a
green space is valued, as wellths specific aspectsf green spac&hich are valued. Silence and

peace, ohiodiversity are examples of qualities of green space I Y R NA 6> .L@Sa Sid

11
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1.3 Societal Relevance
The Netherland is a country facing multiple big political challenges regarding landhassing,and
YIGdzZNBE® !'a | yR A dotall deghE&d\akans ar®ablI0 Se irdpleiNa@htBcd A duher
illustrate this; according to the provincial administration of Gelderland, where Arnhem is situated,
1.8 times the surface area of the province is necessary to be able to implement all thespdopo
plans(Konig, 2023)Therefore, the decision when eth&r implement a certain plan requires a
thorough justification. (Urban) Green space generally does not represent much economic value,
especially in comparison to a scenario in which the same plot of land would be used for commercial
or housing purposes. Thetrinsic value of urban green space is often commonly acknowledged but
harder to express in measurable valy€setrzyky a1 &8 Z2a 1 | . Bé develbpmEntaof n M T 0
methods in which nomrmonetary values of planning projects can be displayed in a comprehensive,
yet thorough manner would therefore benefit the planning procdmsause it may enhance the
GAaAOATAGE 2F (KS WFERRSR @FftdzSQ 2F KIFI@Ay3a | D{
densification on the expense of gredBy answering the research questions, this research will create
insights into the normonetary values of urban green space and contribute to the improvement of
broad partcipation in PGIS.

Besides the general contribution tbe enhancement of planning processes, by offetings to

make the noAmonetary values of UGS better visible, this reseaaalso offer practicahsights

into the specific case of Arnherhisresearch could highlight other valuable urban green sgac
which are currently still under the radagspecially in and around the neighbourhoods Malburgen, de
Geitenkamp and Klarendd@etter insights into the nomonetary values of green spaces in Arnhem
can preventafuture scenario in whiclunexpected opposition againatdensificationplan of the
municipality of Arnhem arées

On top of that, this research will focus on increasing representation in participdigital planning
methods. The emergence BiGISan be traced back to the desire to represent the interest of as
much stakeholders as possible, as GIS on itself is a tool that fits better -@ovap planning,
upholding existing power structures and the marginalization of certain groups in s¢8@tyurman,
2009) If oneadoptsthe viewpoint that the most desirable policy outcome is one that benefits the
largest part of the community as possible, being able to get insights into thepreferencesand
appreciation of as much different community member as possible is Biyatxploring the utilization
potential of multiple-location GIS surveyia Surveyl123this research will contribute tthe
enhancement of participatory GIS methods in researchoiity making, leading tabetter and
more extensive utilizabn of these methods.

12
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1.4 Scientific Relevance
Although this research will not be the first to use participatory GIS methods to measure non
monetary, societal values of Urban Green Space (Ives et al., 2017; Korpilo et al., 2023 Pietrzyk
Y alezall S8G Ftods HaMTOS HKSROGRANOSEHANPER QDK
research regarding Cultural Ecosystem Services had lagged behind research on other types of
ecosystem services, even in an urban context. As this research regards the use and valuation of urban
green spaces, it willomtribute to the academic knowledge in this topic. Besides its contributions
towards the knowledge of the functions of green space (Koh et al., 2022; Palliwoda & Priess, 2021;
PietrzykY &1 @ Z2a1t S Ff ®X wnamtT wl f gpack (Banksi &Chiarallo,m p0 = |
2006; Ives et al., 2007; Misiune et al., 2021). This research will also test specific relations, in which
previous researchers have not been able to draw conclusive remarks.

Previous research has not been able to create coherent conclusions regarding the influence of size to
the use and valuation of urban green spaces. Schipperlijn, Stigsdotter, et al., have discovered a pull
effect of larger green spaces over green spacerligmtnanfive hectares (ha) (2010), while

Peschardt et al. suggest this relation to be exactly opposite (2012). Although most researcher seem
to agree that smaller and larger green space are used inherently different, regarding the realms of
use and travepatters no conformity has been reached. Therefore, this research will test specifically
when ether the use, valuation and travel patterns of small urban green spaces are significantly
different to larger urban green spaces.

A second relation this research will test is the influence of accessibility to private gardens on green
space usage. The research problem regarding this relation is not perse that researchers have drawn
completely different conclusions regarding this r@at but rather the fact that the relationship that
most researchers discover is fairly counterintuitive. Multiple research papers have suggested that
people without direct access to a private garden, do not visit (public) urban green spaces more often
(Sdipperlijn, Stigsdotter et al., 2010; Barbosa, Tratalos et al., 2007, Misune et al., 2021). As one
would expect that people without access to a private garden would rely more on public green space
in order to benefit from the qualities and functions of grespace, this research aims to create a

better understanding of this relationship.

Furthermore, methodologically, PGIS is an academic field which keeps developing. No previous
research on UGS planning has been found that used the Survey123 software. This research will not
only delve further into the general considerations and challemggarding the utilization of PGIS in
academic research, but it will also explore the utilization of a new survey tool. Therefore, this
research will also help future researchers in a quite practical sense, by exploring the opportunities of
Surveyl123, desitring how it can be implemented and serving as example of how it can be used in
research, what results it can yield, and the uf@ndliness for respondent and researcher.

In developing a survey with GIS, this research applies Participatory Action Research, a broad
methodological field of knowledge regarding the constraints and ethical implications of PGIS. The
insights of Participatory Action Research and PGIS will bewls&gicreating a comprehensive

approach to visualize the nemonetary values of Urban Green Space. This approach forms a

desirable addition to existing literature using PGIS in the context of UGS planning, as respondents are
not only viable dat&ourcefBY giving the respondents as much freedom as possible in choosing
which (green) locations they want to highlight, they do not only deliver data, but also shape the
research focus, as only green spaces which are highlighted by the respondents are duhject o
research.

13



Lastly, this research puts an emphasis on correct community representation in the data collection. In
many cases of participatory research, an overrepresentation of white people, males, higher educated
people, andoeople with an abov@average age is projected (Brown, 2012). If misrepresentation is
successfully avoided, it would not only benefit the PGIS approach in general, but it could also possibly
identify issues that have been underexposed because ofanisnderrepresentation. This research

will also explore the possibilities to include children in PGIS research, which is still under reserve.
Including children in participatory research can be quite challenging, however if conducted
successfully it would operpua new perspective, and possibly different insights into societal values of
urban green space.

1.5 Reading guide
This paragraph forms the lagart of chapter 1 of thishesis In this chapter the problem statement
of this researchas well as the research questions, the core congehtsscientifie and societal
relevance of this research are presented. Chapter 2 prattiketheoreticalframework necessary for
this research, as well as the conceptaaidel.In chapter 3he used methods are presented, with
specific focus on Survey123, and the survey cresiathis software Chapter 4ocusses on the first
two sub-questions of this researclasthis chaptempresents the outcomes of the analyses using the
yielded dda from the MultipleLocation PGIS surveghagter 5 solely focusses on the last sub
question of this researchn which the applicability of Survey123 in an academic context will be
discussed. Chapter 6 provides the final answer to the main research quastigall as the
discussion, in which the process of this research, as well as the relevance of the outcomes will be
discussed.

14



2. Uterature Review & Theoretical Framework

This chapteprovidesthe necessary theoretical elaboration and discussion regarding the key
concepts of thisesearch; P)GI&nd the nonmonetary values ofirban greerspace Using key
literature, relevant case studies and recent debates regarding these topics, a clear theoretical
foundation can be formed.

2.1 Urbangreenspace
The creation and expansion of cities has great impact on the local natural environment; existing
natural (green) space is replaced by urban (grey) space, dislocating or removing natural habitats.
However this does not mean that cities are inherently-oatural. Throughout every city flora and
fauna can be found; via deliberate ways such as public parks or private gardens, but also non
deliberate habitats such weeds, insedigds,and other animals that inhabit cities. Even so, cities
play a large role ibiodiversity networkgvan HaasteDe Winter et al., 2022)

Urbangreenspace (UGS) refers to a contiguous area of natural space within an urbariabea

green spacean be as big as a nature reserfgg,instanceNairobi National Park in Kenya, or as small
as a curb garden or ver@Byrne & Wolch, 2009Urbangreen space does therefore not exclusively

refer to the colour greepa field of purple tulips is considered green spagkile a bike path that has
been painted green for traffic management reasons is not classified as green space. In various
papers, the termBlue spacelhas been added consistently when addressing UGS, in order to explicitly
include bodies of water. For the sake of readability this reseaptisistentlyuses the term Urban
greenspace, in which the inclusion of blue space is ietli

2.1.1 Usage and valuation afbangreen Space
Insight into the usagand valuatiorof greenspace is of contingent value in order to be able to
measure thenon-monetary value®f green spaceBecause of thighe patterns of UGSsage and
valuationhave beenwell researched by various scholafhese findings will be presented in this
paragraph.

For the sake of maintaining overview, this paragraph will be divided intodieanents:
Demographicsspatial factors,greenspace services angreenspace functions. The latter two
elementsrequire a clear distinction, as thean bemixed upeasily UGS qualities refer to the
inherent benefits these places offer, for instance; space, quietness, algam aesthetics, closely
related to the concept of Cultural Ecosystem Services, as elaborated by BandarH The gornicept
of UGS functions refstito the purposes for whiclgreenspaces are usedhis includesdr instance,
sportsandsocial activities.

Demographics

A common subdivision in research regarding the use of UGS is the distinction between people who
use green space predominantly for natemdented uses, and people who tend to use green space

for social usegPhillips et al., 2021Although this distinction is not completely comprehensive, as

these categories are not excludable, they help to better understand the dynamics of UGS usage. The
differentiation betweennature-oriented usage and social usaigenot only of importance regarding

the demographics of green space usdngt also crucial for understanding the differences in UGS
preferences and valuation.

Another important consideration regarding UGS usage is accessibility. The frequency of visits and
usage dynamics @snot only depend on inherennotivation butare often subject to external

factors. The synergy between people and their surroundings are of major influence on UGS data. For
instance, as discussed by Richardson and Mit¢2ell0) safety issues can be a constraining factor
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for woman to visit a green space at night, or even in general. Moreover, the quality and quantity of
green spacsdiffersfrom place to placelf acertain neighbourhood has poor green space
accessibility, demographic groups that are overrepresented in this neighbouskidladost likely be
visiting green space less.ilcan lead talisparities in UGS data among different demographics
which arenot inherent but solelsituational,as pointed out by Wiistemann et §2017) Therefore,

data should be treated witprudence andalways be considered in its context. When accessibility
considerations are disregarded, claims regarding the role of age,gander,or other

characteristics in green space cannot be made accurately.

The relationship between age and visiting frequency sheavging association®©lder people
generally lean towards a more natucgiented use of UGS, while younger people tend to visit UGS
predominantly for its social functior(®hillips et al., 20215chipperlijn et al. have found a positive
relation between age and visit frequency for men (until the age of 80), while this relation was not
found regarding womafSchipperijn, Stigsdotter, et al., 201@®anesi and Chiarello assigned an age
between 25 and 44 as a predicting factor for a higher visiting frequgayesi & Chiarello, 2006)
Having children ia factor increasing UGS visiting frequeriBillips et al., 2021Having children
beinganincreasing factor in UGS visit frequermogld explain theearlier mentionedoredicting value
of the agegroup 25¢ 44, as most parents are in this group. This correlation could also explain the
fact that the relation between visit frequency and age is not linear for woman, while it is for men;
woman generally spend more time with their children than menyéfiere having children might
have a higher impact on UGS visit frequency for woman.

People who visit UGS more often, value the ecosystem services of these spaces higher than people
who visit UGS less. Both groups mention the same push and pull factmisaofgreen spaces. This
effect can be explained both ways; people who are more often in contact with (urban) nature have a
better understanding of its values and benefits, and people who find nature inherently more
important, for various reasons, are more lik¢o visit UGS more oftefMisiune et al., 2021)This

could be a possible explanation for the fact that people who dibhave a private garden, do not

visit UGS more ofte(Schipperijn, Stigsdotter, et al., 20183 there could be a correlation between
having a garden and having a particular interest in natural spaces. However, this relation is most
likely more complex, as having an own garden is often not something one can choose freely.
Accessibility to a private gardéna a i NPy 3If & fAYy{ SR (G2 2ySQa K2dzaAy 3
Ol aSa f Ay S-Beonibrgic stayisSHe delatio? l@tiveen access to private gardens and

green space use has further been explored by Barbosa et al., they have ascogtnaa

differentiating patterns in the usage and accessibility to green space across people from different
socioeconomic groups. To a certain extent, private gardens can be an alternative to public urban
green space, however they are not completely ioteangeableAs they, as well as Misune et al.,

have found a positive correlation between public green space usage and access to a private garden
(Barbosa, Tratalos et al. 2007)

Research regarding ethnicitspcioeconomicand green space visit numbers focusses often on the
realm of accessibility. In many cases, neighbourhoods in which ethnic minorities are overrepresented
and have lower income statistics, have worse UGS accessHdityeverthe degree in which this

inequity exists differs vastly between cases, in Western Europe this disparity is usually less than in
the United States for instandgiu et al., 2021; Roe et al., 2016; Wistemann et al., 20d Berlin,

despite an unequal distribution of green space, most-didtricts are above the thresholdlue of

6m2 UGS per inhabitant. However, people form an immighatkground still tend to use UGS less

than people from a German backgrourithis disparitycould beexplained bythe fact that the
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respective green spaces did not connect well to the stated preferences of respondents with an
immigrant backgroungKabisch & Haase, 2014)

Spatial factors

The relation between proximity of a green space #rdisage has been tested by Schipperijn and
Ekholm et al. in Denmark (2010). Their research steot® be expected relation between frequency

of use and distance; if distance increases, frequency of use decredsel is in line with

statements in other researcfschipperijn, Ekholm, et al., 201@)ccording to Sanesi and Chiarello
(2006) people living in the city centre are more likely to use urban green space than people living in
the outskirts of the city. Inner city green space is more often used for social functions, while green
space on the oter skirts of cityismore used for naturédbased use¢Phillips et al., 2021)

However, people do not necessarily use the green space nearest to their home. The degree to which
people do not prefer the nearest green space depends on the area size of the green space, the

distance of the green space and (reduced) mobility dependersirs, asold age, young children

and poor health(Schipperijn, Stigsdotter, et al., 201Building upon that, Schipperlijn et al.

dzy O2 @S NISR FISOWIQdz2fF pKI T YSFIyAy3a GKIFG F 3INBSy aLl
to be given preference to a smaller green space. This effect decreases if the larger green space is

more thansix hundredmeters further than the nearest green spa@chipperijn, Stigsdotter, et al.,

2010)

People tend to use smaller green spaces inherently differently than larger green spaces. Although
AYFffSNI IAINBSSy aLl O0Sa INB faz2z dzaSR Fa | LIXIOS T2
larger green spaces, for other purposes smaller gisgEates are used le@Beschardt, Schipperijn et

al. 2012) Larger green spaces are more often used for walking and exer¢igingsmaller green

spaceqRey Gozalo, Barrigobn Morillas et al. 2019)

Peschardt et alconcluded that people travelled further to smaller green spatesvever, this can

most likely be explained by the fact that a lot of these smaller spaces are located in the city centre,
which means that people have most likely not travelled solely to the specific gpsare butvere in

the area for different purposes as welllthoughlarger and smaller green spaces are rated for
different qualities in the bigger picture hasizenot been identified as determining factor regarding
how green space is rateRey Gozalo, Barrigdn Morillas et al. 2019)

Another phenomenon regarding the relation between distance and visit frequency is the
compensatiortheory. This theorystates that people use green space close to home more often, but
for shorter visits, while visits to green space further away are usually lpogeiting a balance in

total time spent per green spad¢&rahn & Stigsdotter, 2003J his variance in distandecay

function regarding size and other UGS characteristics is likewise pointed out in other research

6O I al | A Sg A;®@éschérdt, Sehippgeajn ehah R0A2)

This brings up the question to which extent, and for what reasons size is a determining factor in the
numberof visitors a green space receives? The Structure Diversity Index, as introduced by Massoni et
al. (2018), expresses tmmberof different biotic, abiotic and mamade elements per green space.

This provides an opportunity to test the relation between multiple UGS characteristics. Their

research points out that size is not a great determinant for the structural diversity afes gpace.
Althoughsome correlation exists (Figugel), green space of similar sizes can have large disparities
regarding structural diversityl.he structural diversity index can be used to differentiate via
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Figure2.1 Structural diversity (#xis) inrelation to UGS size-&xis) (Massoni et al., 2018)

When including the perceived importance of each structural element (RIS, relative importance

score), size is a determining factor for green space preferesice f F NASNJ ! D{ Qa GSyR G2
elements with a higher Ri&ore, especially mamade elements. Regarding solely biotic elements,

aYltf 6fnodpKIO ! D{Qa a02NB &A Y(Méaskonletdl220¥85 RA dzY &aAl

Therefore, small green space can bexfellentvalulNBS 3 NRAY 3 G KS Wy whildzZNI £ Q |j ¢
larger green spaces, which have more space for abiotic andmaale elements are of crucial value

for the recreational qualities of UGBlassoni et al., 2018Meaning that a successful urban green

space strategy would include a large diversity in types and sizes of green space.

Structural diversity is not inherentlyuseful predictor for recreational opportunity, as preferences
and uses of green space are highly heterogeneous. For some people a green space with low
structural diversity is preferred, for instance when seeking quietness and peace, while other
recreatioral uses, certain sports for instance, require specific elem@iéssoni et al., 2018)

Green Space qualities

Sanesi and Chiarel{@006) have analysed usage and perception of green space inlBé&iresearch
haspointed out that the improvement of climate conditions and environment is most frequently
named as the most importarguality of green space (46%However,outcomes varied largely among
different demographics, for instance; woman recognised the importance of green space for children
a lot more than men, and young people tend to recogniseitimgortanceof green spacéor their

social lifemore often than older responden{&anesi & Chiarello, 2006)

Regulating services of UGS, such as noise reduction and air quality improvement are deemed as the
most valued urban ecosystem service. Other qualities mentioned are, relaxing observing nature and

18



the ability to move aroun@Misiune et al., 2021)In general, green environments are valued more

L2 aAdAGdS GKI Yy PhieNbBxanmy oSoji@enhi@nyiens yvatdrdan even stronger
positive effect(lves et al.2017) The importance of water for UGS visitors has also been stressed by
respondents iranotherresearch(Koh et al., 2022)n terms of Cultural Ecosystebervices,

recreation has been valued as most important, aesthetics, social opportunities and nature experience
were also deemed as importafRall et al., 2019)

Thequality of spacdaesthetics, size, biodiversity etc.), is the most crucial variable regarding the
degree to which a green space is valued. Natural elements and the ability to participate in activities
are equallymentioned butsubordinated to quality of space. Regarding natural elements, the
presence of water was especially considered important. Mede elemens, accessibilitypr-

material connectior{sentimental values, history, spirituality etc.) and ngaual senses were also
mentioned as importabhnon-monetary green space valuéRall et al., 2019)

Green Space functions

Recreation, nature experience, exercise and social activities are identified as the most important
function of green space in numerous papé®h et al., 2022; Palliwoda & Priess, 2021; Pietrzyk
Yalezall Sid |t oStructorad eleienislafe tleci$vé eldments Tegardmey thw
green space is used. For instance, seating possibilities and sports facilities benefit social and cultural
interaction significantly in a green spaaehereas highenumbels of vegetation have a negative
relationship with social interaction, and a positive relation with the experiencefre (Palliwoda

& Priess, 2021)

Differences in uses of green space among different social groups are also acknowledged in other
NBaSINOK® . SAARS& 3S FyR 3ISYRSNE 2ySQa Odz G dzNT f
and the use and custon{&abisch & Haase, 2014or instance, park visitors with a Turkish

background valued opportunities of UGS for group activities and social gatherings more than visitors

with a Dutch backgroun(Peters et al., 2010However, the interactions that people have with their
surroundings are complex and heterogeneoliserefore,making claims for an entire population or

social group is not possible, and one is only able to expose trends and tendencies among certain

groups.

In line with research regarding the values of UGS, in which agerigial factoin how green space

is valued, age is also a strong predictive variable for which aspects are considered important. Older
UGS visitors tend to identify natural elements as most important structural elements in gpaern
andhave specified walking and enjoying the landscape as most important activityger people

valued the size, maintenance and park design as the most important elements of a green space. And
consider socialand sports activities as most important activities in {B&8liwoda & Priess, 2021)

However, respondents also think about what is desirable for the whole community, afagilities

for childrenwere consideredhe most essentialecreationalfacility in green spacky respondents,

while a substantial portiorof respondents did not have children of young #§anesi & Chiarello,

2006) Furthermore, people often state the importance of biodiversity as a UGS function, which
certainly also adds to the nature experience, regulating services, and in some cases to the aesthetical
value of a green space, but is also for a great part a gregcesjunction that benefits a more

broader caus¢Koh et al., 2022)
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2.1.2 PGI&ndurban green spacglanning
As this research aims tielve into the use andaluation of urban green spaces by using a specific
method ¢ a Multiple-locationPGISsurveyc it could bevaluableto look into othercasesn which
guantitative Participatory GIS methods have beetilizedin the context of urban green spaca lot
of research has been conducted regarding urban green spdtks using participatory GiSolsto
measure appreciation and more specific Amionetary valuegBijker & Sijtsma, 2017; Ives et al.,
2017; Koh et al., 2022; Korpilo et al., 2023; Pietteyk & 1 & Z& | | , tBe(currertt uB&of greem 7 0
space(Bijker & Sijtsma, 2017; Brown et al., 2014; Poplin, 2012; Rall et al., 2&i®Yo improve the
usability of PGIS as policy t¢Blartling et al., 2019; Brown, 2012; Brown & Kytta, 2014; Johnson &
Sieber, 2012; Koh et al., 2022; Korpilo et al., 2023)

Usability oPGIS methods in UGS studies

Greg Browr(2012)has reviewed oveilifteen studiesusing participatory mapping methods order

to examine whether it has improved the quality of decision making in environmental planning. He
discusses the role of sampling in PGIS, who participates in PGIS studies? Respotitegdstundies
project an overrepresentation of white people, males, higher educated people and people with an
aboveaverage age. On top of that, participants are more likely to be familiar and/or committed with
the planning area, which often regsilin a certain bias towards the area, not always corresponding
with the views of the general public. Ngrarticipation of certairdemographicsresulting in an
overrepresentation of other groups, is a reoccurring problem in participatory policy methods.
Althoughthe usage of participatory GIS methatises not seem to be the magical solution towards
this problem, it is able to attract a higher quantity of respondents than other forhpsudicipatory
planning. ThereforeR?GIS methodsan be seen as a prormgtool in participative researctBrown,
2012)
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Figure 21 Cognitive and knowledge requirements to identify PGIS attributes (Brown, 2012)

Further on Browndiscussed the degree in which different spatial attributes were suitable for the
broader public to assess (Figure 2.4). The allocation of experiences, activities and development
preferences are quite easy to identify for the broader public, while usamtidipatory GISmethods

to identify environmental impacts or ecosystems services would be more of a challenge for
respondents. One could argue that spatial attributes that do not require expert knowledge and/or
much cognitive challenge identify are more suitable fathis type ofresearch, as there is a lesser
threshold for people to participate, making it easier to collect representative data (lbid.). In a
different paper by Brown, four top research priorities in PGIS were identified: (I) understanding and
increasing participatio rates, (1) identifying and controlling threats to spatial data quality, (III)
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(Brown & Kytta, 2014)

Ives et al. (2017) have identified three research gaps regarding the use of PGIS specifically in urban
green space planning; (1) the applicability of previous PGIS studies regarding urban green space, (ll)
the challenges one should overcome to better apgpdylS in green space planning practice (1) and
what can the statistical relationships tell us about green space charactefistisset al., 2017, p.

33)? By the means of four case studies in Australia, they hamedto create guidance for

practitioners applying &ticipatory GIS methodd hey state thaparticipatory mappingan be an

useful tool, as it has key advantages regarding community engagement in comparison to other
participatory approaches, as it is more spatially applicable than public surveys, more participatory
than town hall meeting of leaflets, and more represative than planning forum@ves et al., 2017,

p. 41) However, the quantitative nature aiis toolcan also underrepresent certain groups and
sentiments, as discussed in previous paragraphs. In addition to previously discussed representation
issues, Ives et al. have discussed some other challenges regarding the interpretatidaticly

yielded geographidata. The spatial arrangement of landscape features and residency of
respondents can influence data strongly, leading to incorrect conclusion regarding the relation
between distance and value. They alsggest longitudinal research into valuation of Green Space,

as almost all research does not include a time component, while seasonality and other time
dependent variables could affect this possiglyid.).

Application ofarticipatory GIS methodis surveyesearch
The concept o€ultural Ecosystem Servi€ES) is used quite a lot in research regarding the societal
value of urban green space. However, the concept has been used in a broader sense, mixing up the

t D

term serviceandbenefit Therefore, a redefinition of CES has been propdsédr Yy R NA 5. SiG | &3

lllustrated in figure 2.
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structures and processes Urban
cultural activities

enable> > activities of human-
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< shape
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Cultural Ecosystem Services
E.g. Recreation, Aesthetic, Education, Social, Relaxation and Bicdiversity

Cultural Ecosystem Benefits

Identities Experiences Capabilities
* belonging +  tranquillity + knowledge
sense of place * Inspiration + health
rootedness * escape * dexterity
*+  spirituality + discovery + judgement

Figure 22 Cultural Ecosystem Benefits illustratedt | Yy RF NA S S €t ®X HnanwAav

To evaluate when ether this broader definition is operatable, Koh et al. haveaustedtiple-
locationrmapping toolto evaluate the new CES definition in a case study in Sing§po22)

Through twenty questions via the Mdye software, respondents were asked to highlight significant
locations, and their respective attributes. The redefined CES conceptual framework has been valued
as useful, Koh et al. therefore advise policy makersswthis new framework in UGS plannifbis
framework highlights the distinction betweeservicesand benefitsg which this research has

translated tofunctionsand qualitiesg at the same time the interconnectivityetween bothconcepts

is also stresseda this frameworkThese authors have succeeded to create a framevimsikhich

the benefits and services of urban green spacesyaigledusing a multipldocationPGIS survey
whichcould beof great value for future researcher seeking to set up a comparable study. Therefore,
the CES definition and conceptual framewdrkda RS @St 2 LISR . (@GR0) énd KoR etBIA & S (i
(2022) has been used as basis for our conceptual framework, see section 2.3.

Rall et al(2019)have examined the added value of PGIS for urban green infrastructure planning.
Their research aims to create more insight in the cultural ecosystem services of urban green space,
and to explore the added valuaRicipatory mapping methodkavein acquiring these insights,
comparing to more traditional methods. By the means of an online survey tool, maptionnaire.com,
respondents were asked to point out a maximum of ten meaningful green spaces and answer
multiple questions about this location. &mesults @ this research show that PGIS is a valuable
addition to current assessment methods in three separate WRgl et al., 2019)

() More just and comprehensive assessmeatsrent methods are dependent on
expert knowledge and therefor overlook certain aspects.
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(1)) Better understanding dfcultural)ecosystem serviceBue to the quantity, nature
and spatial level of detai better understanding of the complementarity and
synergy of ecosystem services can be acquired. On top of thar&sekschis better
FofS G2 FaasSaa Y2NB WwadznaSOGA@SQ Odz (dzNI €
(1 Identification of imbalances in quality and accessibility of ecosystem selRiG&S
researchis able to provide more detailed information about which ecosystem
services is lacking in which area.
LYadSIR 2F YSNBfe F20dzaairy3 2y 3INBSY &L} O0Sa Ay 2
into the use and appreciation of green space of urban residents without any spatial delimitation. As
relative distances have decreased over time, and npareple travel internationally than ever
before. The researchers usadMultiple-location-PGIS toadlo examine the influence of proximity to
0KS dz&S F'yYR FLIINBOAIFGAZ2Y 2F 3INBSYy aLl OSz a Yz2ad
Wy I {ddzNIS R €, thifregbllkch tries to create an integrated perspective. By using the survey
tool Hotspotmonitor respondents were able to point out natural locations that were attractive,
valuable of important to the respondent, and were subsequently asked to answer a set of questions
regarding these locations. The research has pointed out that urban dwellerdhaw’ LJ2 NI F2f A 2 2 7
YIEGdzNI £ LX FO0SaQr RA&AGAYIdzZAEAKAY3I 60SGsSSy 20t N
version of this portfolio can be found figure 24.

Local place Regional place
Rated on average 7,7 Rated on average 8,1
2 km from home 13 km from home
Most often visited weekly or monthly Most often visited monthly/few times a year
Important quality: Green, nature A larger variety of natural qualities
Physical activities, relaxing and nature ki laxing, nature ing and
watching caféfterrace
Counterbalance to the hustle of urban life Counterbalance to the hustle of urban life
Place for physical activities, picnicking Place for physical activities, picnicking

National place World place

Rated on average 8,4 Rated on average 8,6
276 km from home 3361 km from home

Most often visited few times a year or yearly Most often visited yearly or rarely
A higher natural and landscape quality and A higher natural and landscape quality and

recreational options recreational options
Walking/swimming, relaxing, nature Walking/swimming, relaxing, nature
watching, café/terrace watching, café/terrace

Deeper, more intense feelings Deeper, more intense feelings

Figure 23 Portfolio of natural placegijker & Sijtsma, 2017)
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2.2 Public Participation in GIS
The craft of map making can be dated back to ancient times, via various methods humans have
attempted to create visual representations of the known world. As technology and knowledge has
developedover time, mapsiave becomeéncreasingly accurate, detailed and widespread. The
emergence of digital technology in the 1950s and 60s is a key moment in this development, as it
became possible to digitalize maps, thus geographical informatioew dimension in cartography,
Geographic Information Systems (GIS}k teen born (Goodchild, 2009). As maps were digitalized,
information represented by maps is no longer stadicdcan be edited at any moment by multiple
people. Gl®asfollowed a parallel path as the general technological development; as
(personal)computers were able to handle more and more data, maps were able to represent more
geographical information, and via the internet of things, geographical information cowdtidred
through the whole world (Goodchild, 2009uch a revolution in cartography hasny
consequences and implications, from which various debates and critiques have emerged,
fundamental and pragmatical. Critical GIS refers to the critiques of academics on the narrowness of
GIS, and the emphasis to broaden its functionality and demoaetadiz (Schuurman, 2009).

Regarding spatial planning, GIS can be more suitable for, and could therefore reinfordeytop
decisionmaking (Abbot et al., 1998)hecritiqueswithin critical GISmainly expressed by human
geographes and other social scientist, did pique the interest and received recognition of GIS
researchers, resulting in collaborative work between these fields. These collaborations laid the
groundwork for the emergence of other types of GIS research, such as §e@Giiij and Participatory

GIS As a result of th critiques on GIS, especially regarding the inaccessibility and power implications,
the involvement of citizens in GIS became an increasingly popular topic. By creating methods to
involve the general public in the collection and analysis of spatial @Gd&research can be able to
empower groups that are normally excluded from the policy pro¢g8sbuurman, 2009Especially

since the 1990s, via several books, articles, and conferences the concept of Participatory GIS (PGIS)
has been shged (Craig et al., 2002)

PGIS stems from the viewpoint that desirable political outcomes are the result of input from as many
stakeholders as possib{Radil & Anderson, 2019And can be seen as an attempt to utilise GIS in a
way that caters to the needs of people and communities affected by a certain p(éjelott et al.,

1998) On top of that, PGIS seeks to break down the technical and knowledge barriers of GIS,
meaning that a larger group of people can utilize geographical information. PGIS can be utilized for
variouspracticescollaborative governance, activism or research for example. It can also help to
incorporate more gualitative and/or noncartographic values into &l®&ood, 2009)
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Key to PGIS is the role of the community in the

planning process. The concept of community -

refers to a group of people that share common Gitiaen contr

experiences and perspectives. In many cases g

these relationships are pladeased, living in the R e

same neighbourhood or ggon for instance. 7 citizen power
However,communities can also be based on

Partnership
social relationships, by having the same 5 ]
profession, hobby, or family ties for example —_— =
(Craig et al., 2002 ommunitybased action is
a phenomenon that can be found in many g . OD:Q"’“

different cultures and societies, however the i tokenism
degree in which communities are organized ar
formalized can differ vastly (Ibid.). The degree

Informing

to which community members are invited to -

particpate in a policy process can differ vastly. Therapy ]

Sherry Arnstein (1969) used the metaphor of ¢ 2 —  Nonparticipation
ladder to illustrate the differences in public Manipulation

participation (Figur.5), better quality and 1
quantity of public participations results in a
higher place on this latér. PGIS is able to help Figure2.5 Atizen Participation Ladder (Arnstein, 1969)
communities to progress to higher on this ladder

(Craig et al., 2002)

Besides fundamental arguments regarding empowerment, in planning, community organizations and
public participation can be of great value to get a grip on local issues, and to create support for
projects. More recently, especially since the introductiosmfartphones and other devices able to

use GPS and mobile internet; crowdsourcing spatial data has become more feasible. This
phenomenon is called Volunteered geographic information (VGI). VGI can work two ways; citizens
are able to use geographic data fbeir own interest, while citizens can also be the provider of
geographic daté§Senaratne et al., 2016)

VGl is also viable to use in an acadeooictext andis very much interconnected with PGIS. Bluntly,
VGl is more interested in the yielded information, whereas PGIS is more concerned with the
participatory processVGl methods can be distinguished betwetunteeredcrowdsourcing, in

which participants actively and willingly provide information, amgortunisticcrowdsourcing, in

which citizens provide information in a passive Wdgrplanke et al., 2016l-or instance; if someone
uses Google Maps while driving in order to take the quickest route, they also provide Google Maps
with information regarding the flow of traffic on the respective roads, this-teaé data is

subsequently used to optimize the detrination of the fastest route for other appsers. This

process is in essence consensual, via the terms of service, however often not actively known by the
users of the service.
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2.2.1 Representation and crowdsourcing in PGIS

As mentioned, developments in (P)GIS follow relatively the same track as the general technological

development. Especially the introduction of the smartphone, and broad availability to (mobile)
internet have had enormous effects on the manner in which, #sedamount of (geographic)
information and data people are exposed to. This revolubarhe Internet as a platform, was often

referred to as¥2 S 6 Durihgitifisilevelopment of Web 2.0, Haklay et al. discussed the implications

for GIS and mappin@008) In this period, platforms such as OpenStreetMap, in which map data is
crowdsourced and completely free of use, emerged. In their paper, it is argued that because of the
change in information provision, in which users presumersthe role of the traditional information

providers shifts more to a facilitation and verification. As professional standards in mapping are still

important for numerous reasons, the perfect balance between digital, participatory techniques and
traditional methods should be fouh(Haklay et al., 2008hese same tendencies were noticed by
Elwood (2010). Elwood claims that these changing roles, and the vague distinction between

providers and consumers of data have significant societal
impact. Besides the potential of PGIS to make spatial data mc
accessible, more use of data input from citizens could also res
in a digital divide, in which there is an overrepresentation of
data from higher income and/or more popular regions,
disadvantaging people form marginalized regions even more.
Accumulation of dta can even become a power tool, leading tc
knowledge politicsegarding geographical informatiqilwood,
2010)

Building upon this notion, Radil and Anderson (2019) argue fo
Y2NBE NI RRDt A ZA QLR OIDASE G261
although the main aim of PGIS is to enhance the possibilities 1
marginalized people to influence polipyocesses antherefore
NERdzOS (GKS w3l LAQ Ay a20AS0¢
still operating within the existing power structures that have
created these societal inequaliti€Radil & Anderson, 2019)o
illustrate this argument the authors have used a project in
Bronzeville, Chicago as an example. In this project PGIS is us
get community engagement in restoring a lakefront area. The
fact that lowrincome minority populations overrepresented in
Bronzevillet are historically excluded from quality urban greet
spaces, is named as one of motives of this initiative. However
Bronzeville is a gentrifying neighbourhood, therefore one coul
argue that participating citizens are, by the means of
YSYLIXSEFNIQ -OFRY FOEBAYIQS LI2Ea7
their own future displacementRadil and Anderson acknowledg
the often good intentions of PGIS, but question the effectivity
these intentions as long as they operate within the staque:

WQ9 @Sy |a tDL{ I xq¥aiby éndllin®hed NI
voices into existing politic&conomic power relations, there is

= Stage |: planning

Who participates?

Who decides on who should participate?

Who participates in whose mapping?

... and whao is left out?

Who identifies the problem?

Whose problems?

Whose questions?

Whose perspective?

... and whose problems, questions and perspectives are left out?

+ Stage II: the mapping process

Whose voice counts? Who controls the process?

Who decides on what is important?

Who decides, and who should decide, on what to visualise and
make public?

Who has visual and tactile access?

Who controls the use of information?

And who is marginalised?

Whose reality? And who understands?

Whose reality is expressed?

Whose knowledge, categories, perceptions?

Whose truth and logic?

Whose sense of space and boundary conception (if any)?
Whose (visual) spatial language?

Whose map legend?

Who is informed what is on the map? (Transparency)

Who understands the physical output? And who does not?
And whose reality is left out?

= Stage Il resulting information control, disclosure and
disposal

Who owns the output?

Who owns the map(s)?

Who owns the resulting data?

Whiat is left with those who generated the information and shared
their knowledge?

Who keeps the physical output and organises its regular updating?
Whose analysis and use?

Who analyses the spatial information collated?

Who has access to the information and why?

Who will use it and for what?

And who cannot access and use them?

* Ultimately ...
What has changed? Who benefits from the changes? At
whose costs?

Who gains and who loses?

Who is empowered and who is disempowered?

Figure2.6 The 'Who?' and 'Whose?'

often failure to recognize the ways in which such power relationQuestion{Rambaldi et al., 2006)
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might strike at the core of how capitalist politicalO2 y 2 YA O & & a(R&IiV&Andepyi, Ol A 2 Y ®QC
2019, p. 198)

Abbot et al. (1998) describe a comparable challenge, GIS can turn local knowledge into widely

available, public knowledge. Meaning GIS can farkhe community but als@againstthe

community, as the geographical data can be subject to power misuse. Building upon this, Rambaldi et
al.(2006)K I @S 2dzZaKid G2 ONBFGS | 3FdzARS (261 NRa 3I22R LN
FYR W2 K2aSKQ | .9z&cthehdging bldcks igabdprkBticesAlthough many

considerations are mainly applicable to situations in which the researcher comes from a different

cultural background as the research subjects, considering these questiarizeessential to be able

to conduct PGIS research in an ethical manner.
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2.3 Conceptual Model
In this paragraph the conceptual modeff this researctare presented.Due to the fact thathis
research entails two main goals, this resednels also createtivo modelsthat further illustrate this
research.

Visit frequency of

Green Space
Uszage of Urban Green | Travel patterns to and
Space B from Green Space

Functions of Green

Space
Mon-monetary values of]
Urban Green Space
Rating of Green
Space

Valuation of Urban
Green Space

T

Qualities of Green
Space

Figure 27 Conceptuamodelof the normonetary values of UGS

The first modelisualised in figure Z.represents how normonetary values of Urban green space
are yielded.This research splits the nemonetary values up into two mairategoriesthe usage of
urban green space and the valuation of urban green spaspired by the frameworkreated by

¢ Iy Rl N®O20)aBdiKol et al (2022) (Figure 2.3).

The usage of urban green space consists of theaéms: The visit frequency of green space, as

discussed by Grahn ai8tigsdotter (2003)The travel patterns, and the influence of distance on

green space usage, as discussed by, among others, Peschardt et al. (2012), antl { A Sg A O S
(2022) And lastly the functions of green spaces as discussed in, among ¢Okwrst al., 2022;
Palliwoda & Priess, 2021; Pietrzyk- a1 @zall Sd It & wnamtT wlktft Si

The valuation of green space can be subdivided into two main categ®hedfirst category regards

how green spacgarevalued which is pretty straightforwardand discussed in many previous

studies, under which Misiune et al., (2021). The second category regards the qualities of green space.
This entails the valuable characteristics of a green locatmnnectedto the concept oftultural

ecosystem services, as discussed by Tadda&l. (2020). The concept of green space qualities is

further discussed and applied by Ives et al. (2017), Koh et al. (2022) and Rall et al. (2019).

28



Inclusion of children
in survey research

Good representation i
of the entire Target samplllng;
community 4—— lterative selection of
M\\ respondents
Fine grained oversight of Reducing
community knowledge technological and
regarding Urban Green cognitive barriers for
Space in Arnhem respondents
A.—___—___—_——, N
_ Translation of Easy transfer of data |, Utilization of
individual mental < to ArcGIS ) Survey123
maps into usable
GlS-data .

o —————— Free selection of
locations which are
valuable to the
respondent

Figure 24 Conceptuamodelof the usage of Survey123 in representative PGIS research

The second conceptual modabualizes theesearch goaio further explore the usability of
Survey123in order to get a fine grained and representative image of the-mametary values of
green spaces, which is encapsuled in the fourth research question of this reseéirdgrained
oversight of the normonetary values of green space can be achieved by getting both a good
representation of respondents, as well as being able to convert these implicit mental maps into
usable data.

The goal of participatory research and governance is to involve as much (different) stakeholders as
possible, otherwise the added value of participation would be negligible relative to expert knowledge
(Radil & Anderson, 2019herefore, the researcher should find solutions to be able to reach a as
diverse group of respondents as possible. Regarding this research, ways have been found to include
children in the research, which are a vifattor in green space usage (Sanesi & Chiarello, 2006). Via
the iterative process in which addresses were either targeted or purposely skipped, it was possible to
give specific regard to targeting certain demographics which are valuable to this reseatih.dase
houses without a privateagden.

Reducinghe technological and cognitive barriers to be able to participate in (PGIS) researcher,
enhances the general representation of a research, as less people are not able to take part due to
insufficient abilities (Brown, 2012). The technological and/or d¢ognbarriers of PGIS Surveys can
also be of influence regarding the ability to convert individual mental maps into usaba@LSThe
(in)ability of respondents to be able to correctly convert their thoughts and opinions into answers
that fit the survey has a major impact on the degree in which the data correctly represents the
community knowledge (Rall et al. 2019§ peoplehave a very personal portfolio of places they visit
and value, they are not able to reflect on each green space in ity butcarry a lot of

knowledge regarding the places that are valuable to them (Bijker & Sijtsma,. 2biErgfore a free
selection of locations to map and ask questions about, contributes to a creating a fine grained
oversight of the community knowledge regarding UGS. Lastly, this research will examine the degree
to which Survey123 is able to create data which casuf@ciently used by the researcher to be able
to conduct analyses and create maps representing themonetary values of green spaces.
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3. Methodology

3.1 Research Design
In this chapter, the methods of research will be elaborated. The design of this research will be fitted
according to the main research questi@n2 K| 0 I NB { K-BonetiSyNEBdopBban y 2 y
green space in Arnhem, as mapped by residents using Survey123, a new mapping & survey
AyaidNyzySyad Ay ! NODL{ GKFd Aa SyloftAay3d ySg glea 2

The main goal of this research is to contribute to the enhancement of PGIS methods that can be

applied to urban green space planning projects. The utilization of community knowledge is the main
foundation of this researchThe design of this research is therefore not only focused on analyzing

current practice, taking action by participating in the process is vital part of this res&dretefore,

GKAA NBA&SFNOK Ol vartidgpStanjiactorresEalidd NIRYD SLIRF NIBA Ot LJF (G 2 NB |
the paticipants are to a certain extent e@searchers, their input is of core value for the research
procesgKindon et al., 2007)The usage of Participatory GIS can be seen as a prime example of

participatory action research, as the (geographic) analysis is primarily based on data gathered by the

local community.

This research consists of two large components; (1) a literature study in which the ethical
considerations and implications of PGIS will be analyzed and discussed, in particular in the context of
urban green spacplanning,and (Il) Participatory Action Research in which the recommendations of
the literature study are incorporated and applied on the case of Arnhem via a PGIS survey. The first
research component consists of one phase, while the second research componeenagiided

into two phases, ase assessment of the maps can only take place if the data collection and the

map making process has been finished.

Phase 1:
Desk research.

Ethical
considerations

Phase 2:

Application of
Action research
on case stuy;

Phase 3:
Assessment of

research
methods and
results.

and implications

Multiple-
of PGIS.

location PGIS
Survey & map
making

Non-monetary
values of UGS

Figure3.1Phases of research

In the first phase, an extensive assessment of existing literature regarding the topic of PGIS, and its
ethical implications will be conductedesulting in an oversight of the current shortcomings of
participatory mapping methods UGS planning. In the second research phasemthéple-location
PGISurvey will be conducted; resulting in the creation of multiple maps and other data projections.
In the third phase, in order to evaluate the successfulneskethoserapproach, the results of the
survey and especially the created maps will be discussed and assessed.
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Phase one

To be able to answer th&ub questionsan extensive overview of literature regarding UGS planning

and PGIS ethics needs to be acquired. This includes fundamental works regarding (critical) GIS,
participatory planning approaches and community representationinstance (Abbot et al., 1998;

Elwood, 201Q)but also needs to include more recent work delving into contemporary debates and
practical implication regarding PGIS and UGC planning, in which the work of Radil & Anderson (2019)
is a good examplén top of that,in order for this research to build further upon the existing

knowledge regarding the nemonetary values of UG8 strong theoretical foundation of this field

needs to be acquired.

Phase two

In the second phase of the research, the emphasis has been laid on the creation and application of a

PGIS survey. The survey is an appropriate tool to acquire a larger number ofkiatacan be

statistically tested. Meaning that this method of data gathering connects well to the quantitative

nature of GIgvan Thiel, 2014 KS & dzZNB»Seé Kl & 0SSy ONBFKGSR dzaAy3 |
Surveyl123 is a webased tool, which allows users to include geodata in their survey, which can

immediately be used to analyse using ArcGIS Pro. Surveyl123diffimst optionsregarding the

type of questions and answers. Using the Survey 123 tool of ArcGIS Pro, the input of respondents
regarding the preferences, appreciation and usage of green space can be directly linked to a

geographical location. This phase will follow a panable reseech setup to the work of Rall et al.
OHAM®MPLI GKAOK dzaSa GKS az2Fidél NB Wal ysliémseayilyel A NS Q A
utilized for the same purposes. In combination with /s 2 ANI LIKA O ljdzSaidAz2y > NB3II
personal situation, age, gender, education etc., the degree in which these findings are representative

for the whole community can be tested.

During the survey, respondents will be asked to locate as much green space locations in and around
their neighbourhoods as they want. Questions regarding the use, value, appreciation and future
preferences of these locations will be asked. Resulting ongrehensive amount of data regarding

the Green Space use and appreciation of the inhabitants of Arnhem. Respondents are deliberately
asked about their general green space use, and not only about their own neighbourhood or direct
surroundings. As the infance of spatial factors, such as distance, can be analysed more thoroughly
this way. The results of the data collection will be incorporated into multiple maps, visualizing how
green space is used, what (cultural) ecosystem services are provided, hovwgthesespaces are

valued etc.

In the second phase of this research, two hypotheses will be additionally tested. Chapter 2 provides
us with two striking standouts regarding urban green space experiences, the contradictory role of
smaller green spaces in the urban environment, in whifflerent research papers provided different
outcomes (Schipperijn, Stigsdotter et al., 2010, Rey Gonzalo, Barrigén Morillas et al., 2019), and the
influence of accessibility to a private garden has on the usage of (public) urban green space, in which
peopk without accessibility to private gardens seem to use urban green space less, while one would
expect thisrelation to be the other way around (Barbosa, Tratalos et al. 2007). Therefore, two
hypotheses have been formulated in order to test these relationships on a deeper level:

HO: Scattered green is not used and experienced differently than larger urban green spaces.
H1: Scattered green is used and experienced differently than larger urban green spaces.

And.
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HO: People without a private garden do not use and valuate UGS differently than people with a
private garden.

H1: People without a private garden use and valuate UGS differently than people with a private
garden.

These two hypotheses are not directly subject to one ofttiree sub-questions but rather connect

to all of them and therefore the main research question, as it tackles the usage as well as the
valuation of green spaces, and further explores to which extent Survey123 can deliver data usable for
hard statistical analysis.

Phase three

The third phase of the researckimultaneously the fourth suQquestionis primarily focussed on
assessing the created maps, and the research method in gesgacially the usage of Survey123

in this context will be of vast importance, #ss is a relatively new method in the academic context.
The usability of the results Survey123 has provided is not the only factor that will be assessed, the
entirety of the process from the creation of the survey, data gathering as well as the transf&tao

will bediscussed.

32



3.2 Data collection

3.2.1 Study Area & Targsampling
This research has been conducted in the Dutch city of Arnhem, with particular focus on the
Malburgen neighbourhood. In order to put the findings from Malburgen in a broader context, and to
benefit the reliability of this research, two other neighbourhoo@wé included in this research: de
Geitenkamp and Klarendal. The exact research area has been tracked during the process of
distributing survey invites, illustrated in figuBe2. Ultimately the selection of neighbourhoods has
been made on the basis of ¢ain statistics (Average income, house prices, demographics), as well as
other, nonquantitative factors such as type of housing (Size and quantity of private garden) and its
relative location to the other neighbourhoods. Resulting in a target study argehvpredominantly
consiss of terraced andhigh-densityhousing, in lower income neighbourhoods, spread thraugh
the city of Arnhem.

Important notion to this process is the fact %@Q{/

that initially only MalburgerOost Noord

i
and de Geitenkamp were selected. Before ; % A
distributing the survey, a miscalculation has 2)/‘)\/

been made regarding the number of
available invitesThismeant that more

addresses could be targeted than initially ; [@&% 3
accounted for, leading to the inclusion of g %
(parts of) MalburgefWest, MalburgerOost | » /{ g \/\@ 22
Zuid and Klarendal. The search for “”%ﬁ%@@/ ,

respondentshas beeran iterative process
during the distribution of invites certain
streets were deliberately included or
excluded to ensure a more fitting
representation of the goals of this research.
For instance, in Malburge®ost Noord
nearly every house has a private garden —

Arnhem

Therefore,in order to be able to make @5%{2{///@”\; =

reliable claims regarding the influence of (\\ v, %\

having a private garden on UGS valuation o 'S IS

visit frequency, more addresses without /@

private gardens needed to be selected. ) fafgaled Mfeey

Resulting in the choice to include the flats o L1 T

Immerloo I, part of Malburge®ost Zuid. Figure 3.2 Streets targeted this research

Respoents were approached via a flyer in

their mailbox, composing of a small elaboration of the research and-eoQ&link to the survey
(figure3.3).

3 MalburgenOost Noord and Malburge®ost Zuid are two differerdistricts. As their names are quite similar,
this can lead to confusion.
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E E Onderzoek groengebruik in
Arnhem

Voor mijn afstudeeronderzoek aan de Radboud
Universiteit, analyseer ik de waardering en het
gebruik van groengebieden in Arnhem.

E - u Om het beste beeld te krijgen van hoe Arnhemmers
denken over het groen in de stad, is het enorm

belangrijk dat zo veel mogelijk mensen meewerken.

of ruik de link:

ge.b uik de Heeft u 10 minuten de tijd? Scan dan de QR-code

arcg.ls/508Wu linksboven, of schrijf de link over in uw zoekbalk.
De vragenlijst werkt het best als u een telefoon of

ConGat tablet gebruikt om de vragenijst in te vullen.

walthiero.vanderkamp@ru.nl
@ Alvast enorm bedankt voor uw hulp!

Walthiéro van der Kam
Radboud Universiteit *%6 o I P
o

Figure3.3The invite respondents received in their mailbox

The choice to approach respondents via their mailbox was made in order to ensure the geographical
delineation of the study areqassuming the survey has been completed by the resident of the
targetedhouse ¢ and to accommodate respondents, by giving them the opportumitfiiitout the

survey in their own time, in their own pace. On top of that, this process has benefited the iterative
nature of selecting addresses, as the invites have been distributed in person, the choice whether to
include a certaintseet or not could be made could be made during distribution. In total
approximatelysix thousandnvites have been distributed in six days between tfeaBd 18" of July

2023. Addresses which clearly did not have a residential function, and mailboxes which stated that
unaddressed mail was unwelcomed were skipped.

3.2.2 Questionnaire
In order to be able to create a solid questionnaire, three important steps need to be fuffihked
Thiel, 2014, p. 77)

1 Choose the rightariables anaperationalizethese.
1 Carefully formulate the questionnaiieems.
9 Put the items in an order that makes sense, with a di@gout.

The selection and operationalization of variables are derived from the theoretical framework. This
chapter has provided various insights into how PGIS research can best be utilized, and which topics
regarding UGS usage and preferences need further resebr@ssence, this questionnaicensists

of two typesof questions:questions regarding the use and appreciation of green space and
jdzZSaGA2ya NBIFNRAYI 2ySQa LISNER2Y I aAldz A2y ®
put these answers iperspective, making claims about the sampling and, and to be able to reflect on
the representativenessf the research.

Effective formulation of survey questions is of key importance for the validity of the research, as it
ensures that every respondent correctly comprehends the question. Van Thiel has mentioned a
couple of criteria to which survey questions should adhef8.& pp. 78,79):

1 Unambiguousormulation:it should be clear to everyone right away what is meant with the
question.
1 No leading questions or statements that can steer respondents towards a certain direction.

34

LY



9 As less variation in answer categories as possible; to prevent confusion, discouragement or
annoyance.
1 Answer categories should be exhaustive, and mutually exclusive.

This research aims to be as compact as possible, without overgeneralizing answer categdhias
less people will quit midway sahis research stems from the viewpoint that a more compact
manageable survey will lead to less r@sponse. At the same time enough data needs to be
gathered in order to executiine-grained research

Furthermore, a questionnaire should aways have an introductory paragraph at the beginning of the
survey, in which the aim of the study, certain instructions for the survey and privacy implications are
elaborated(van Thiel, 2014)n this case, each section of the survey also has an introductory section,
including specific instructionsespecially for the mapping questionand a small elaboration why
certain questions are asked, for instance regarding certain personal infemiiat is used as a

control variable. = a +

5.2.3 Survey queStionS In dit onderdeel vragen we u om een aantal
This paragraph will present the exact questions used in | keer op de kaart een groenlocatie aan te
the survey of this research. As the steahga is in the wijzen die voor u belangrijic is.
Netherlands, the survey has been conducted in Dutch. Sidbipahlscdt Bndalamiiaisn
order for this paragraph to be as readable as possible, *  ‘natuurlijke’ plek in of rond de stad. Dit kan
questions are therefore traslated into EnglisiThe §;’r:a'f";f;1;‘ ;',Zf,f:,ﬁ'ﬁ;’ SIiRI s
survey questions are presented usihg following

structure: Klik op de kaart een groenlocatie aan die
voor u belangrijk is.*

1. Personal characteristics of respondentouding
questionsand control variables

2. Mapping important green spaces

3. Mappingimportant green spaces of children

4. Evaluatiorof Survey

l]l,dwkken sm locatie in t ﬁlellgn

asjeepuakoH

Important notion is thain the actualorder of questions T ——

is slightly different to how it is presented in this chapter.

In this chapterto enhance. readabilitythe questions are Vergest niet om rechtsboven op OK te

presented in the most logical and coherent sequenc drukken als u een plek heeft aangewezen.

while in the actual survey questions of different Figure 3.4Screenshot of the survey

subsections were mixed. This choice has been made to I

respondentsi G F NI ¢gAGK GKS WFdzyQ YIFLILIAY3I LI NI 2F &dzNIISe
respondents being overwhelmed directly by themberof questions regardig their persona and

living situation, this way we believe we have lowered the-nesponse of the survey.

Personal characteristics of respondent

The first sectiortontainslj dzS & G A 2 y a Nd&mdgifRisaydata; 2ge Jyender, educational

f S@St S Gung sithaoRZipEol& @idate garderand kids This section consists of eight
questions four of which are centred towards the demographics, two regarding the housing situation,
and two regarding children.

1. How do you identify yourself? (GendeRespondents were asked to statehey
identified asfemale, male or neither of these two options. This question is mainly asked as
a control variable, in order to test when ether in this research respondents were equally
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distributed regarding gender. As well as to be able to test differences in UGS use and
valuation between male and female respondefts

2. What is your age'Respondents were asked to fill in their age in years. As well as gender,
this question mainly acts as a control variable.

3. Do you have an immigrant background®espondents were asked to state if they had an
immigrant background, this meatisat either they, or one of their parents were not born
in the Netherlands. As people of minority ethnicities are often underrepresented in
(participative) research, and this research seeks to find out to which extent Survey123 can
be a usable tool to get goagpresentation in PGIS research, it is valuable to know to
which extent people from immigration backgrounds are included in this rekea

4. What is your highest obtained degreeRespondents were asked to state their highest
finished educatiordevel. In order to get good representation in research, it is of vast
importance to be able to research respondents from all secionomic backgrounds. As
j dzZSadA2ya NBII Ny ae deemSdmprivatedl d lot & pedple,
question regarding this parameter can possibly lead to higherresponse. In order to
still test the representation of different socconomic groups, this question regarding
educatiortlevel was included.

5. What is your Zipcode?Respondents were asked to fill in their (PC6)cdige. Information
regarding the location of residence of the respondents can be of great value, as this makes
it possible tomake claims regarding the geographical distribution of respondents, as well
asperform tests regarding the travel distance to green spaadsch previous research
has shown to be a topic in need of further reseach I a1 1 A S ¢ A @Hesciidt, | £ ®X  H 5
Schipperijn et al. 2012The zipcode (PC6) is a fitting way to receive somewhat precise
data regarding where someone lives, thus being able to conduct spatial analysis, while still
preserving the anonymous nature of the survey.

6. Do you have a private garden yoursel& previous research hakown contradicting, or
in any case remarkable outcomes regarding the influence of accessibility to private
gardens and public green space usage (Misune et al, 2021, Schipperlijn, Stigsdotter, et al.,
2010).Therefore, this research seeks to get insights into how people without accessibility
to private gardens experience green space in comparison to people with access to a
private garden. Resulting in this question, which respondents are thyta answer with
yes or noAs stated in chapter 2, the relationship between having a private garden and
visiting UGS has been analysed bef@ehipperijn, Stigsdotter, et al., 2010)

7. Do you have children living at homeThis research seeks to get insights into the
experience of urban green space by children, however as interviewing children involves
practical as well as ethical challenges and considerations, we have chosen to ask adults to
fill out questions on behalf dheir children As not all respondents are parents, we have
firstly asked if they have children living at home. If so, new questions pop up regarding
their children. If not, these question®ahot pop-up.

8. [If applicable]Which agecategories do youchildrenallocat? This question only pops up
if people have answered question 7 with yBgople were asked to select one or more
agecategories in which they have children. These categories é3go048yo, 312yo and
13+. As one would expect vast differences between children of different ages in how they
use and valuate green spaces, diffietiation between these age categories is important.

4The group brespondents who did not identify as either male or female was most likely to be too small to be
able to compare the results to the groups of male and female respondents.
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Mapping important green spaces.

The second part of the survey forms the main body of the survey, in this part respondents are asked

to select a green location on the map, and answer questions regarding this location. This section is a

a2z OFffSR WNBLSI Q> i Kutan, p¥oflé ohrirepéakthisipardad oftedd® & & A y 3
they want. Each question therefore refers solely to the respective mapped location, respondents can
therefore answer the same question multiple times and give different answers, asieddd LidS I G Q
processeds a different datgpoint.

9.

10.

11.

12.

13.

14.

15.

Draw a green location on the map which is important to ydRespondents are asked to

use the mappingool; the following questions are all regarding this mapped location.
previous research, similar types of mapping questions have been(dsédet al., 2022;

Rall et al., 2019As discussed by Brown (2012), mapping own experiences, values,
activities and preferences requires a relatively low expert knowledge and is a low cognitive
OKIFffSy3aSed wSalLRyRSyida NS aiSR (2 YI L L} I C
respondentsare able decide for themselves what they deem to be important, which
prevents possible misunderstandings a more direct question would create.

How often do you visit this locationThis question regards the visits frequency of the
respective green spacdhe frequency to which a green space is visited is a telling factor to
K2g 3INBSYy &Ll OSa FINB dzaSRz t20F0dA2ya OAAaAGSF
location only visited a couple of times per year, but can be deemed equally as important
(Schipperijn, Ekholm, et al., 201®espondents were asked to select one of the five

options; Daily, a couple of times per weekponth, -year or seldom visitsThese options

are @mparable, but more compact to the questionnaire Koh et al. used (2022)

For which reasons do you visit this locatior? this question respondents are asked to

name the functions of their mapped locatioRespondents could select one or multiple
functions of their mapped location. The selection of these functions are formulated in

order to create a broad spectrum of functions which include all functions previously
identified as important functions of greespace, based on multiple different papers which
discuss the functions of green spa¢ikeh et al., 2022; Palliwoda & Priess, 2021; Pietrzyk
Yratezall SG FftdX wamtT whkitf SG FfdX Hampo
What do you value regarding this locati@in this question respondents are asked to

name the qualities of this green space. This question has been created with a similar
strategy and considerations as question 11, again on the basis of various research papers
(Misune et al., 2021, Sanesi and Cli@ 2006, Rall et al., 2019, Koh et al., 2022).

| rate thisf 2 O {iRegpynHents were asked to rate their mapped location on a Likert
scale from 17.In whichone means the location is very bad, and 7 means the location is
very good. This question provided insight into how green spaces are rated. This is not only
in itself a valuable piece of information, but it als@videsmore context to other

outcomes of this researclas previously used by Koh et al. (2p22

For which activity do you use this location the m@sthis is an open question, which
therefore allows the researcher to test if certain functions of qualities of green space are
overlooked in question 11 and 12. As well as opening up the possibility to get more in
detail insights into specific locations, @spondents can leave more detailed answers
regarding how they use this location. Respondents are free to leave this qubditn

Isthere something missing in this location? What could better this locatioB&sides

getting more insight into the detailed characteristics of the respective green spiase,
question ids included to better understand the dynamics of UGS valuation, improvement
suggestions can be very telling regarding what is deemed important by citizens (Rall et al.,
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2019) On top of that, offering respondents the option to state their dissatisfaction

NEIFNRAYI  t20FrdGA2y oAttt €804 GKSY T3St Y2NE

survey, possibly lowering neesponse.

[If applicableMapping important green spaces of children

¢tKS GKANR &aSOGA2y O2ydlAya l[jdzSadAaz2ya NBIFNRAyY3
respondents have stated previously that they have children living at home. This section is nearly the
same as the second section, also containing a mappiegtmpn and the same question regarding

this location. However, the answer options are modified in order to better fit the values and uses of
children, based onesearchconducted by Kantar Public on behalf of Jantje Beton, a Dutch NGO
focussed on outsidplaying opportunities for childrefKaal, 2022)

Evaluation of Survey

The last section of this survey includes thogeestions which are all centred towards the nature of

the survey. As quantitative PGIS methods, especially the usage of Survey123, are still new to the big
public. On top of that, as previously discussed, various ethical and practical consideration regarding
the use of PGIS in (quantitative) research are promir{®ambaldi et al., 2006, Brown, 2012).

16. Statement: It was easy for me to find my locations on the ma&s discussed by Brown
(2012), Participatory GIS methods can form cognitive as well as technological barriers for
respondents. This question seeks to find out how easy it was for respondents to use the
mapping tool of Survey123. Respondents answer thistipresia a #step Likert scale, in
which 1 means they completely disagree with the statement, and 7 means they totally
agree with the statement.

17. Statement It is a good idea to use these types of maps more often in future
questionnaires:This question seeks to find out when ether respondents are satisfied with
the concept of PGIS questionnairéfighe answer to question 16 and 17 vastly differ, this
could mean that the problems people have with mapping questions are broader than
solely the technological or cognitive challenge these questions form. Equal to question 16,
respondents answer this @stion via a %&tep Likert scale, in which 1 meansyhe
completely disagree with the statement, and 7 means they totally agree with the
statement.

18. Would you like to make a final comment regarding this questionnaire, or regarding the
research in generalt this question, respondents are given the opportunity to give a final
remark about anything they want. This is an oggrestion andoffers the opportunity to
respondents to reflect on the survey and state their opinion. Besides giving the researcher
more detailed insights regarding what respondents actually think regarding the survey, this
question also offers the respondents the oppmity to release any thought they want to
share with theresearcher buhave not been able to before. This can result in possible
interesting insights and point of views, previously missed by the researcher when creating
the survey.
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3.3 Validity & Reliability
Regarding the validity of this research, the degree in which the research methods accoredsiyre
the factors it claims to measuri is of vastimportancethat the survey questions are formulated in a
clear way, especiallegardingthe construct validity of the research this research, the survey
guestionsare focussed upon nemonetary values, the exact definitiand perception of these
values can differ from person to person. Especially regarding values such as spirituality of cultural
significance, perceptions will most likely differ from person to persdherefore, giestionsshouldbe
asked in a clear manner, and enough response optiave beerprovided in order to be able to
discover certain nuances between values. However, an overload of response aquiddalso work
counter wise, as respondengmssiblyget overwhelmed. On top of that, besides being able to
categorize a place which is necessary for the quantitative nature of this resea@rotspondents
should be able to leave an optial comment about this place, as these nuanaastelp to place the
research results better in contexn fil possible gaps in the answer optiofi$ie aim of this research
isnot only toreceive insights into the nemonetary values of green space, but als@xplore the
utilization of Survey123 in academic participatory survey resedrl survey used in this research is
therefore not only a tool t@et results, but also a vital part tife research in itselfTogether with the
fact thatrepresentatienessis one of the key components of this researetitensive emphasis has
beengivento K A & NB a S I NIhK behefity tBeicénem salidity of this research.

The earlieremphasis on representation will also benefit the reliability of the reseddéttourse,
perfect representation in quantitative researchci®seto impossible, however this strong emphasis
will in any case enhance the reliability of this research. The significant effort of into viable
representation will most likely forcesto approach respondents via multiple methods, on different
moment in different settingsin the case of UGC appreciation and utilization, time and weather
components can play a significant factores et al., 2017A possible factor that could harm the
reliability of this research is selection bias. Respondents decide themselves which lotaions
map, and therefore include in this researdhis can lead to a situation in which respondents only
map locations they like to visit, and skip locations thetg lower.Respondents are not specifically
asked to map location which they like, but rather which locations are important to them, however
this could stillexclude locationsespondents to do visit, for varyingasonsWhen analysing and
discussion the outcomes of the study, one should therefore keep in mindtibatata may be
misleadingegarding dissatisfaction of green spaces
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4. Analysis

In this chapter the main findings of this research will be presented. This entails direct results from the
survey, as well as tests and deeper analyses of the @aia.chapter is subdivided into seven
paragraphs.

4.1 Survey responseThis paragraph mainly discusses taracteristics of the respondents
of this survey, which demographics are overrepresented? Which are underrepresented?
Where do respondents live? Which places have low response rates?

4.2 Parksand Green spaces in Arnhenfihis paragraph mainly identifies which places have
been mapped. Where do respondents go to the most? Which spaces stand out? What places
do people go less to?

4.3 Frequency and travel patterns gfeenspace visitsThis paragrapldiscusses the factors
of frequency and distance in relation to the respective green spaces. Which green spaces are
more often visited? For which spaces people are willing to travel further?

4.4 Functions of urban green spacé€his paragraph focusses on the utilization of green
spaces. For what purposes are green spaces used? How are different green spaces used
differently?

4.5 Valuation of green spacdhis paragraph discusses the rating of green spaces, and for
which reasons these spaces are valued. Which green spaces are rated best? Which are rated
worst? For which qualities are these green spaces rated?

4.6 Hypotheses testing; Private gardens and scattered grdenhis chapter, the

hypotheses presented in chapter 3 are tested. This means that this paragraph will mainly
focus on finding out the influence of (in)accessibility to private gardens on the experience of
green space, and when ether scattered green space€xperienced differently than larger
green spaces.

4.7 ConclusionThe final remarks regarding this chapter will be presented in this paragraph.
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4.1 Survey response: Typifying residents of three neighbourhoods
In a time span of 35 days ({@G-23 until 0908-23), the survey has yielded 197 respondents, resulting
in 497 mapped locationg:ifty-two locations are child specific locations, the remaining 445 locations
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Figure 4.1 Mapped locations in and around Arnhem (above)

A considerable numbeof mappedgreen spacesOf dza 4t SNBER Ay (62 WwWoStaiaQT
Rhine, and one north of the city centre (figure 4.1). A majority ofpthiats are mappedinside the

urban area of ArnhemQutside of the urban areaf Arnhem, most points are mapped eitherthe

Hoge Veluwe nature reseryver westwards aroundschaarsbergeand Papendal. Deeper analysis of

the geographical spread of mapped location will be presented furthpaiagraph 4.2

People without a migration background and higher educated people are overrepresented in this

dataset, as well as female respondents. Exact data regarding the dispersion of private gardens is not
available. However, apartment housing and upstairs apartmé@asenwoningej take up 29,74% of

the housing in the study area. As these two types of housing generally cover most of the housing

without a garden, one can presume that respondents without a private garden are not

underrepresented in this researcAn oversight of thdackground characteristics 6f K A & & dzZNI@S e a Q
respondents, and the general characteristics of the study ,dsspresented ifablel.l Thelatter

has been retrieved using the Enritdol of ArcGIS anéhcludes all addresses within 300m of the

streets captured during the data collection.
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Category  Group Percentage Mean of

study area

Gender Male 42.64%
Female 53.81%
Non-conforming/mo answer 3.55%

Age XH ¢ 11.17% 15.81%*
3044 24.37% 35.50%*
4564 46.19% 32.14%*
5 15.74% 16.24%*
No answer 2.23%

Education Lower Education 4.56% 39.26%
Medium Education 23.35% 31.83%
High education 68.00% 28.89%
Other/no answer 3.05%

Ethnicity Migration background 9.14% 43.20%
No migration background 87.82% 56.80%
No answer 3.05%

Housing Private Garden 63.45%

situation
No Private Garden 36.55%

Table 4.1 Demographic statistics of dataset
*Age of the Head of household

As well as higher educatedndresidentswithout a migration backgroundesidentsaged between

45 and 65 yeararevastly overrepresented in this researakhile residentsunder the age oforty-

five are underrepresentedt seems that the technological challenge that PGIS surveys can provide
have not resulted in the exclusion of elderly respondents, as the age group above 65 years is
represented virtually fitting. However, as mentioned, the same cannot be said regardingtiatu
level, in which the disepancy could potentially be explained by the technological or cognitive
challenge this survey has provided.

42



4.1.1 Residence of respondents
Out of the 190 respondents who managed to fill in a valid zip caslentysevenreside in
Malburgen eighty-eightin Klarendal andwenty-four in de Geitenkamp. The examtimberof
addresses targeted in each district has not been counted during the distribution process, as this
would be too time consumingdowever,during the distribution process, in order to maintain
oversight and to make sure no street was targeted twice, every street targeted has been drawn in
FY20KSNJ { dzNBSeémHo FALf SO . & dza Ay Inumbedf hduSeficks OK Q
targeted in each district, and therefore an estimated resp® rate, could be calculated (Table 4.2).
This estimate is based on the assumption that each district had a same proportion of households that
were unable to reach (NEE/NEE sticker, inaccessible postal box etc.). Table 4.2 shows us that the
response ratén Klarendal and de Geitenkamp is comparable, while Malburgen falls short in
comparison to the other districts.

District Respondents Est. Targeted Households Est. Response Rate
Malburgen 77 2740 2.81%
Klarendal 88 2391 3.69%
Geitenkamp 24 868 3.62%
Total 197 6000 3.28%

Table 4.2 Respondents and response rate per Neighbourh

Figure 4.3 shows the spread of respondent in Arnh€his figurealso shows that respondents are
most clustered together in Klarendal in the northeamd northeastern parts of the neighbourhood,
around the Vijverlaan, in the Geitenkamp most respondents live irsththwesterncorner of the
neighbourhood. In Malburgen a lot of respondents residéhe northern part between the
Veerpolderstraat and the Graslaan, as well as in the northeastern part of Malburgen, around the
Fanny BlankerKoenstraat. The areas in Klarendal and de Geitenkamp consist mainly of smaller
terraced housing built in the 1920s and 3@jich usually come witbnly a small private garden or
none at all. The area between the Veerpolderstraat and the Graslaan consists of terraced housing,
and small apartment blocks, built around the 1950s and ®0s.area around the Fanny Blankers
Koenconsistof larger Vinesstyle terraced housing, built aftéwo thousand whichin generakll

have some degree of private garden (Figure 4.2).

v

Figure 4.2 Impression of four locations in which a relatively lawgeberof respondents reside (Klarendal top left, Geitenkamp to
right, bottom left Veerpolderstraat (Malburgen), bottom right Fanny Blankarsnstraat (Malburgen))
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Insufficient representation

Besides focussing on where the most respondents are clustered, the question in whishamea

response is more prevalerd perhaps even more interesting. Most striking is the face that not a

single respondent residing in one of the Immerloo 1l flats has been registered, despite the fact that all
addresses in Immerloo Il have been targeted. Immerloo Il is deemed as dme pdarest and

deprived neighbourhoods in the Netherlands, the neighbourhood consists solely of small flats in large
buildings pictured in figure 4.4As rone of the residents have access to a private gartehdo live

next to two large urban green spac€Eimersweide and Immerlooplag}sidents of these flats could

have provided very useful and interesting insights to this reseasltheir living situation, as well as
GKSANJI RSY23ANI LIKAOIFt OKINIOGSNRAGAOA .RAFFSNI I ait

Besides the abstinence of respondents from Immerloo I, the residence of respondents seems to be
spread somewhat equally across the study area. As the flats of Immerloo Il count for divieast
hundredtargeted households, this would also explain the lower response rate for Malburgen in
comparison to the other two neighbourhoods.

Figure 4.4 The flats of Immerloo Il

Concluding remarks abowgpresentativenessf the residents in the survey

The response of this survey can be interpreted in two ways. Considering the fact that the barrier to
not comply with the research is very low, respondents were not approached personally, rather solely
via an invite in their postal box, our survey has mathtp achieve a respectable response rate of
around 3.3%. One of the goals of this survey was to include a large number of respondents without
accessibility to a private garden, as the data suggest that the number respondents without a private
garden is lgher than the average of the neighbourhood, we can conclude that this goal has been
achieved. On top of that, we notice that we do in fact include people with a migration background
and/or a lower education, although their number is small and their peagais only 9.14% and

4.56 % of respondents, while the neighbourhoods average is a way bigger portion of the population.
We conclude that it is possible with this tool and method to reach out to people that are usually hard
to include in research, the petgwith a lower education grade and the elderly, although the method
still is not a panacea.
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4.2Parks and green spaces used in  [abidbEES Points

Arnhem Uit 4G Rivi mappe
In order to be able to make claims regarding the P;liv}f:rrenb:;ine iet 64
use of urban green space, these spaces need to IAPAark SaahEak 61
identified. By isolating all green spaces in which Hoge Veluwe 33
flye or more locations wermapped, z.a.total of Stadswallen Malburgen Oost 29
sixteengreen spaces could be identified (table Meinerswiik o4
4.3). Three of these green spaces include more R R 23
than fifty mappedlocations:Park Klarenbeek, Park
Sonsbeek and the Uiterwaard Groene Rivier. ThPVeerpoIderstraat 18
W. A3 OGKNBSQ Ay | NykSy Onderdelinden == = 15 4
located close to both the city centre as one or twnpark Zypendaal - 15
of the targeted neighourhoods. Smaller green Malburgse Bandijk west 10
spaces that stand out are Stadswallen MalburgenPark Burgemeester Bloemerswe 10
Oost (29 mapped points), Veerpolderstraat (18 ~Park Immerloo 8
points) and Onder de Linden (15 points) (figure = Landgoed Schaarbergen zuid 6
4.6). Two green spaces are outside of the De Braamberg 6
INYKSYQa daNBFy ! NBIz | SraegWeides 4,68 | yR S

Schaarsbergen. Out of the green spaces inside Ofable 43 All green spaces which include five or more mapped locati

the urban area, only Sonsbeek, Zypendaal and de

Braamberg are not (partially) inside, or bordering one of the three neighbourhoods subject to this

research (Malburgen, Klarendal & @eitenkamp)figure 4.5). The rgmctive green spaces are of

various sizes and characteristics. Ranging from Onder de Linden, a neighbourhood playing field of
approximatelyfour hectares, to thegreenspaces in the Rhinfoodplain which, although located
within the urban area of Arnhem, conssstf unspoilt nature, and has a combined area of more than

350 hectares.

| Green Space________| Resp. Number |
Veerpolderstraat

Onder de Linden

Park Zypendaal
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Park Immerloo
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Figure 4.5 Green spaces in Arnhem in which five or more pointsnagised.
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4.7),in which three clusters clearly represent a large park (Sonsbeek, Klarenbeek and Angerenstein),

and two clusters are a bundle of multiple green spaces in a neighbourhood (Klarendal and
Malburgen).
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Figure 4.7 Density Based Clustering of UGS locationsil®features per cluster, Rigiitp ¥ S+ (1 dzNB & LISNI Of dza G S|
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Use of UGS b¥itdren

As mentioned before, an option to map locations specifically for children has been built in the survey.
Respondents were given the option to map locations which were important to their children, or they
would go to with their children. A total difty-two locations have been mapped, Byrty unique
respondents (figure 4.8 onsideringhis numberof respondents, it can be hard to draw conclusive
findings on the basis of this datasetowever this map does paint a different picture thdigure 4.1
consisting of alinapped poins in the complete dataseBesides a lot of points being clustered in

park Sonsbeek and south of the river Rhine. Other locations within Klarendal and Malkorgen

which mapped locations are clumped atiigese locations are the petting zaooh Y RSNJ RS [ Ay RSy
and multiple playgrounds. Igeneral,de child specific locations seem to be more often smaller
greenspaces within neighbourhoods, suitable to play close to home, instead of larger green spaces
further away from home (wit the exception of park Sonsbeek).
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Figure 4.8 Locations valuable to the children of respondents

Concluding remarks about parks and green spaces useahiem.

Our research has shown that an extengivgnberof mapped points are clustered in a few green
spaces, the three green spaces that immediately stand out are Sonsbeek, Klarenbeek and the
Uiterwaard each receiving more thagixtymapped pointsAlso,in smaller green spaces a relatively
highnumberof points were mapped, for instance in Stadswallen Malbur@ast and Onder de
Linden. In comparison to the whole dataset, locations which were especially valuable to children
were more often smaller green spaces within neighbourhoods with less natuaedateristics.
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4.3Frequencyand travel patternef UGS visits
In this paragraph all results discussing and illustrating the dynamics of visit frequency are discussed.
Different green spaces are used in differardys;therefore, it is of great significance to look deeper
into how often greens spaces are used, and the influence of distance in this manner.

Visit Frequency Amount Share  Amount Share  Amount Share = Amount Share  Amount Share

Daily 20 29% 1 14 23% 24 21% 88 18%
A couple of times per week 24 35% o 1% 22 36% 190 17% 113 23%
A couple of times per month 17 25% 15 29% 15 25% 250 22% 136 27%
A couple of times per year 4l 6% 140 2% 5 8% 19 17% 77 15%
(Almost) never 0 0% 0 0% 0 0% 1 1% 4l A%

Table 44 Visit Frequency Across the dataset

Table4a K2ga GKS RAAGNRAOdziAZ2Y 2F @GAaAlG FTNBldzSyoOe Ay
and the collection of scattered greenhe coloursn this table are meant to be read horizontalind

visualizehow alocation scores relative to the other green spaaedd the general datasef dark

green colour represents an aboawerage percentage, a dark red coloapresents a belovaverage

percentage. The colour yellow indicates that #tere of mapped points in around average.

Generally, respondents visit their mapped greenspace at least a couple of times per month, as these
three categories count for 68% of the dataset. However, vast differences can be found between
green spaces. In both the Uiterwaard and Klarenbeek, the stfarepped locations which are

visited only a couple of times per year or less is far lower than in other Sonsbeek, while Sonsbeek is
visited daily by almost no one. The collectivescéditter greerdoesnot point a significantly different
picture than thecomplete dataset.

Visit Factor

In order to provide oversight and keep the maps as clean as possible, the names of each green space
are not mentioned in every map made in this paragrépigure 4.5rovides an oversight of all

relevant green spaces (with names) and all mapped points in this dataset, which can be used as a
reference tool.
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asked to provide per green space how often they visit each green space (daily; multiple times per

week;- per month; - per year; almost never), each answer has been awarded a score (Daily = 5;

Almost never = 1). For each green space the mean visit score has been multipliedhbyntber of
f20FGA2ya& YILIWSRE NBadzZ GAy3a Ay | mughihawederitf I Od 2 NQ ¢
does provide insights in what way green spaces are used. Meinerswijk and the Hoge igdifor

instance green spaces in which a lot of points are mapped, but do not have a high visit factor.

Meaning that these locations are visited by a lot of different people, but not that pftéile for

instance the Stadswallen Malburg€&@ost and Park Burgermeester Bloemerswijk have a relatively

high visit factor for theaumberof mapped locations, which implies that this park is not necessary for

the big public, but everyone that does come to this place visit this place quite often. Figure 4.8 also
daK2ga |y AYyGSNBaldAy3d RAFFSNBYOS o ¢Uie@&d It KS W. A3
which the Uiterwaard, and to a lesser extent Klarenbeek, have a much higher Visit factor than park
Sonsbeek. The Uiterwaard and Klarenbeekhestdescribeas natural spaces within the city, which

are more often used for activities such as walking and experiencing nature. Sonsbeek on the other

hand can best be describes as a classic urban park, perfect for social activities and playing sports.

Figure 4.9 cod suggest that locations with these functions tend to be visited less often, while more

natural spaces are more often visited. Perhaps these locations are visited more raigmeor

AyaialryoOS o6é& glFf1Ay3a GKS BR23IX 2NJ Fa LINI 2F 2ySQa
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Figure 4.10 Visit frequency of each green space
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away.Also,green spaces which are more used for a social function (Onder de Linden, Sonsbeek) are
visited less frequentwhile more natural green spaces (still close to home) such as the Uiterwaard

and Klarenbeek are visited quite often (Figure 4.10). These green spaces are most likely often used

for more dayto-day functions such as exercise and walking the @ddle green spaces which are
not visited that dten could be more used for activities not done on a daily basis, such as picnicking.
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Figure 4.11 Mapped points per hectare of green space

Figure 4.11 shows theumberof mapped location relative for the size of the green space. It shows a

to be expected in which smaller greenspas¥ 2 N BFIHA@®I Sy i Q GKFy € F NBSN 3
Especially Onder de Linden, a small petting zoo and park in Klarendal, stands out in this perimeter.
Although this map does not contain the most surprising outcome, it highlights the importance of

smaller geenspace within a neighbourhood. As one could assume the general acknowledgment of

the importance of being igreen spaces for a human being withing policy makers and the general

public, this figure shows the effectiveness of small urban green spaces into making green space

accessible for people.
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4.3.1 Travel distance and green spac”

usage
In the survey, in order to ensure privacy,

respondents were not asked to provide their

exact address, only thenip-code(PC6)In
urban areasthis can giveafair estimation of
GKS t20F0G4A2Yy 2F GKS
Figure 4.12 shows the relation between the
mapped locations in theop 3 Green spaces,
and the residence of the respective
respondent. The start point of each arrow

represents the mapped UGS location, the enc_
point of the arrow theNB & LJ2 yré&sifighdeQ

Figure 4.13 shows heatmaps of the mapped =~
locations, subdivided by the neighbourhood o v

residence. As visible on these maps, most

respondents live quite close to their mapped |
locations. Most mapped locations south of the il ‘

Rhine are mapped by respondents wélso
reside south of the rivemwhile inhabitants of
de Geitenkamp and Klarendal select
predominantly locations north of thRhine
River

w= Park Klarenbeek

== Uiterwaard Groene Rivier
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Figure 4.12 Relation between mapgedations and residence ¢
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Figure 4.13 Heatmaps of mapped locations of respondents residing in the respective neighbourhoods
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The distance between mapped location and residence does not follow a standard distribution. For
the complete dataset the Mean distance between mapped locations and residence is 1444,87
meters while the Median is 785,88m. This is largely due to the outliers, UGC locations mapped
outside of Arnhem, mostly in the Hoge Veluwe. In the case of the UiterwB#6d(,98=450,50),

park Sonsbeek¥1420,8=64E-1156,67) and park Klarenbed®®31,22:E=811,03) this difference

still exist, however notably IssIn thesecasesthe distribution does also not follow a standard
distribution butis also not as linear as in the complete dataset.

Figure 4.1214, as well as the descriptive statistics suggest a further pull effect for park Sonsbeek
than for the other two green spaceShiscan partially be explained by its relative location to the

study area, as park Sonsbeek is not situated in, or directly next to one of the neighbourhoods
studied.Thisis the case for the Uiterwaard and park Klarenbeek. On the other hand, Park Sonsbeek
is, out of these three parks, the only one to attract respondents form all three neighbourhahids
Klarenbeek bBs not been mapped by any respondent from Malburgen, and the Uiterwaard lacks
mapped locations form Geitenkamp residentéisadds to the suggestion that people are willing to
travel further to Park Sonsbeek than to the other two parks.

Other green spaces that attract respondents relatively far away are the Hoge VéevBa 65,25m),
Zypendaalf¥ 2481,33m) and Meinerswijié¢ 2119,06m). These green spaces are all located at the

outskirts of the Study Area and are relatively largesize, but also attract respondents from various

districts while green spaces with a much lower mean distance, such as Onder de LE#den (

158,72m) and Veerpolderstragf¥ 317,03) are located within a neighbourhood, and have only

attracted respondets from the respective neighbourhood. Figure 4.14 shows the average distance
0SGsSSy (KS NBaLRYyRSyiQa NBaAaARSYyOS IyR (G4KS NBaLXS
between size, location and travel distance can also be seen.
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Figure 4.14 Average distance between residence of respondent and the green space they have mapped.
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Concluding remarks regarding the frequencyteane!l dynamics of UGS visits

This paragraph has shown vast disparities between certain green spaces regarding how often they
are visited, and by which people. Larger, more natural, green spaces are less often visited than
smallerin-neighbourhoodyreen spaces. However, as people are willing to travel further to these
larger green spaces, these green spaces have larger catchment area, and are therefore still able to
attract visitors, which is proven by the fact that green spaces which are visgekllyvor more often

by almost no one,.h as Meinerswijk and Sonsbeek, still received a tigthberof mapped points,
meaning that these spaced are deemed as valuable to a consideraimierof the respondents.
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4.4Functions of urban green space
This paragraph focusses on the reasoning of respondents to visit a certain green space. For which
purpose are green spaces used? And for what reasons are these spacedHiegdythe survey
results will be presentedAfterwards, maps will be presented including further analyses and

illustrations of the findings.

In generalthe USG functions which are most often mentioned are Exercise, Nature experience and
finding Inspiration or peacenhile the cultural and/or spiritual function of greespaces ousing

green space as a place to eat food were mentioned far less (T&pld4pecially exercise is

mentioned a lot, almost 70% of each mapped location mentions this as a function, this number is
even around 80% in the Uiterwaard and Klarenbeek.

Share

SHETE Amount

Amount Share Amount Share Amount Share Amount

Function

Excercise 56 ‘
Nature experience 48 7% 28 54% 38 33% 223 50%
Inspiration, Peace 32 47% 18 35% 190 1% 162 36%
Social Activities 16 24% 17 15% 84 19%
Cooling effect 17, 25% 140 12% 78 18%
Part of Route 11 16% 230 20% 57 13%
C22R o0t AOyAOlZ .8 vXIP% 10 9% 41 9%
Cultural/Spritiual 3 4% 30 3% 31 7%
Other 2 3% 2 4% 15 13% 34 8%

Table 45 UGS functions across the datafée colour-useis explainedn the paragraphfollowing figure 4.4)

This shows some interesting distinctions between the green spaces in Arnhem. Scattered green

aL) 0Sa FINB dzaSR F¥2NJ gl e tSaa FdzyOiliarazya (KFIy GKS
functions are mentioned less than average in scattered greanesp The Uiterwaard and Klarenbeek

show quite a similar pattern, as more rough and natural green spaces they are more used for

functions such as experience nature, finding peace and cooling off. On thehathdjis Sonsbeek,

which could be describedbés I & | Y2 NB WOf | &4 aA O@addalgments, isLJ- NJ 6 A
more used for social activities, picnicking and cultural functions.
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Exercise

In 67% of all mapped nodes, exercise had been mentioned as a function of the respective location. As
visible in figure 4.16, exercise is mentioned regarding at least 50% of mapped locations in each green
space, except for Groene Weide and Schaarsbergenlargest proportion of nodes with exercise as

a UGS function (>75%) can be found across the Rhine flood banks, the Hoge Veluwe and Park
Klarenbeek. All larger locations with more rural characteristics in comparison to the other green
spaces. De Hoge Velissevidently located outside of the city of Arnhelnowever likewise park

Klarenbeek and the two greenspaces at the Rhine outer banks can best be described as natural
places inside of an urban area, which are not created for human recreation perse.
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Figure 4.1@ercentage of mapped points mentioning 'exercise’ as UGS function

Green spaces in which this concentration of mapped nodes is lower, are smaller green spaces,
purposefully built into a neighbourhood such as de Groene Weide and Onder de Linde. These
greenspaces are presumably too small to do activities that require npatessuch as running or

team sports. An interesting outlier in this trend is park Sonsbeek, which is used less than average for
exercise purposes (59,62%), while being a relatively large greenspace with natural characteristics.
However, by taking a closkrok at the data, it becomes clear that in Sonsbeek a relatively large
numberof nodes are mapped without stating any form of function of qualityerefore reducing

the concentration of all functions and qualities in Sonsbeek. When only including nodes in which at
least one function has been mentioned, Sonsbeek is not an outlier in this regard.

Based on the previous findings, one would assume that qualities such as enough space and natural

feeling are the most often mentioned as important UGS qualities in relation to exercise (Tgble 4.

Aesthetics and closeness to home are mentioned more often in locations which also mention the

Fdzy OGiA2y SESNOAAST 6KAOK A& Ay fAYS gAGK GKS 3ISy

57



are mentioned slightly more often in combination with exercise than in the complete dataset, with
no substantial outliers.

UGS Quality  %Exc %All* UGS Quality %Exc  %All*
Aesthetics 80.41% 76.68% Proximity of Water  32,43% 30.83%
Close to home 75,34% 76.94% Silence, Peace 32,09% 29.22%

Being in nature 62,84% 57.10% Shade, Cooling effec 31,08% 28.42%
Enough Space 42,90% 39.68% Enough Facilities 19,93% 20.38%

Biodiversity 37,16% 33.78% Nice people 13,18% 14.21%

Table 46 UGS qualities mentioned together with the function 'Exercise' relative to the complete dataset.
*not counting theseventytwo mapped locations which did not mention a single UGS quality and function.

Locations in which exercise is mentioned as a function therefore do not derive from the general
dataset in terms of UGS qualities mentioned. Part of this can be explained by the fact that multiple
functions and qualities can be mentioned regarding angue location Therefore,one can not a

draw direct expressed relation between the two. A greenspace can be a good fit to exercise, while
being rated for its proximity of water, without this quality enhancing this specific function of the
green space.

Other functions

33,33%
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Figure 4.17 Percentage of mapped points mentioning 'Experieyiding dzZNB Q ®

CAIdzNE nomt aK2ga | AAYAEIFINI YIL G2 FAIdNBE nowmc =

been mapped for each green space. This map shows some to be expected results, for instance the
small green spaces such as Groene Weide and Onder de Lard@syquite low in this perimeter.

{GNRTAY3T K26SOSNI I NB GKS NBfIFGAQ@Ste t26 a0O2NBa

Hoge Veluwe and Schaarsbergen. Part of the explanation lays within the respondents, who often
have only mentioned on&unction, which could be donéeliberately,or respondents could not have
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been aware of the fact that it was possible to mention multiple functions. Especially Schaarsbergen
has not receivead largenumberof mapped points, therefore a couple of respondents who forgot to,

or were unable to correctly fill in the functions can have a large impact on the outcothes ahap.
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Figure 4.18 Percentage of mapped points mentioning 'part of route’ as afud@Gi®n.

A significant different picture is painted in figure 4.18, in which the proportion of mapped points
2F NRdzi SQ
mentioned a lot less than the two previous functiongl#o highlights other green spaces. Instead of

the big green spaces containing a lot of mapped points, such as the Uiterwaard and Klarenbeek,
smaller green spaces such as Park Burgermeester Bloemerweg and de Groene Weide score relatively
high in this pareeter. All (large) green spaces in the northwest of Arnhem (Sonsbeek etc.), lacked

any mapped point mentioning the green space being a part of their route as a function. Geography is

YSYGA2yAy3a WLI NI

Fa Iy ! D{

most likely a factor in this outcome, all respondents live east or solithese green spaces, while

the urban area of Arnhem stops northwest of these locations.

Figure 4.18 highlights how functions of green spaces which are different of nature are relevant in
different types of green spaces; going to a certain green space to exercise, or to experience nature is
a premeditated act most often. When agreen spadeist 2 OF G A2y GAGKAY 2y SQa
in itself is most likely not visited deliberately. However, the fact that these green spaces are still
mentioned in this survey, illustrates the fact that these locations are still relevant to the respondents,

also when not visited in a premeditated manner.
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Figure 4.19 Heatmaps of mapped locations (clockwise) mentioning as UGS function: a. 'Inspiration & Peace' b. 'Social
activities' ¢. 'Cooling effect' d. The complete dataset

Figure 4.19 shows the spread of the mapped locations of various UGS functions using heat maps. On
the surface these maps show a relatively similar pattern, which identifies the Uiterwaard, Sonsbeek
and Klarenbeek as hotspots. Therefore, most valuable & differentiates these maps. The
function cooling effect (Figure 4.19[c]) shows the strongest clustering of points in the large green
spaces, people tend to choose big urban green spaces to cool off. Especially Klarenbeek, a park with a
large density ofrees, jumps out as a hotspot for escaping the heat. The two functions shown above
nomdep [ajahd®d VORI G A 2 YWHIIA YR (NS Q%D 6
Arnhem. Meaning that also smaller greenspaces, inside of neighbourhoods, are used more often for
these functions. Remarkable regarding social activities is the fact that a higher density ofpoints i
and around the city centre of Arnhem can be observed, as well as the fact that the highest density of
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green spaces within a close vicinity of the city centre are more often used for social purposes. This
could be explained by the means of geograpltigese parks are located in amtral location with

good accessibility, or because of factors such as the proximity of certain services (shops, public

toilets, etc.).

Concluding remarks of functions of green space
Green spaces are most often used for exercise, experiencing nature and finding inspiration or peace,
especially the first two functions are mentioned far more than other functions. Both functions are

more often mentioned in the same green spaces, largerenmatural green spaceé. remarkably

highpercentage of mapped points the Uiterwaard and park Klarenbeek mention exercise and

experiencing nature as important functions of this green space. Parks with less natural elements,
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such as Sonsbeek, as well as smaller green spaces and locations close to the city centre, are more
often used for social functions.
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4.5Rating and valuable characteristics of green spaces
This paragraph focusses on two main questions; how are green spaces in Arnhem valued? And for
which attributes are these spaces valued. In the same manner as previous paragraphs, the general
and percluster results are first presented. Next, by the meahsaps, interesting insights and
visualizations are presented thereafter.

4.5.1 Rating of green spaces

Amount  Share Amount  Share Amount  Share Amount  Share Amount  Share

1- Very Bad 2 0%
2-Bad 0% 1%
3 - Could be better - 27 5%
4- Neutral 0% 13 3%
5 - Sufficient A% 59 12%
6 - Good 40% % 173 35%
7 - Very Good 19 28% 15 29% 133 27%

Table 47 Rating of green space across the datg$e¢ colouruse is explained in the paragraph following figure 4.4)

During the survey, respondents were asked to rate each mapped location on addélerfrom one

to seven. Across the whole dataset respondents tend to give relatively high ratings to their mapped
locations, as the mean rating of all mapped location 88 mut of 7. Less than 10% of all mapped
locations received a score of 4 (neutral) or lower, meaning that more than 90% of mapped locations
are deemed at least as sufficient. Of course, selection bias alsigmificant roleén this matter, as
respondentsonly mapped a couple of locations which are meaningful to them, one can assume they
would not select locations they rate poorly as quickly as locations they enjoy. Talsleodvs also

shows that scattered greenspaces are more often rated poorly, and less often rated highly than the
larger green spaceghisis in line with previous findings in paragraf4!.
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Figure 4.20 Mean rating of eagneenspace

Figure 4.20 shows us the mean rating of each green space. This map provides us with a couple of
interesting insights. The green spaces with the highest scores are Klarenbeek, Meinerswijk, two
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activities butstill rated very highly. It seems that locations in the neighbourhoods which are more

often used for functions such as social activities or picknicking, are rated lower. This could be due to

the fact that these location have to comply to more expectatidons instance having enough public
G2AfSiazx 0SyOKSa 2N oAyar gKAES GKS | LILINBOAFGAZY
a certain extent) not human made, or made for the purpose to conform to the needs of humans. A

large outlier in this map is Schaarsbergen, which has a mean rating of two, this is due to the fact that
Schaarsbergen did not have many mapped points to betgm aregarding dot of A {indagped

points the rating question asleft blank. As these null values were filtered out, only two mapped

points remained, resulting in a very odd mean ratitigs therefore unlikely that this green space is

rated this badly by a broader audience.
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4.5.2 Valuable characteristics of UGS
In the survey, respondents were asked to highlight one or more values of green space for each
YFELIISR f20FiA2yd® | ONRPaa (GKS ¢gK2fS RIGIFaShiz w/ tz2a
often (64%), as these are the only two values mentioned in mone Ittadf of the cases. A clear third
Ad GKS @FfdzS Wbl GdaNBE SELISNASYOSQs 6KAOK A& YSyida

Amount Share Amount Share Amount Share Amount Share Amount Share
Close to home ‘ 27 71 62% 287 64%

Aesthetics 37 71% 510 45% 286 64%

Nature Experience 23 44% 441 T2% 330 29% 213 48%

Enough space 18 35% 19_‘ 148 33%
Biodiversity 13 25% 18 30% 24 21% 126 28%
Proximity of Water 15 29% 5. 8% 16 14% 115  26%

3 % 27 44% 15 13% 109 24%

Silence, Peace

Shade, cooling effect 70 10% 11 21% 22 19% 106 24%
Enough Facilities 50 1% 18 35% 8 13% 23 20% 76 17%
Nice people 3 4% 17 33% 6 10% 17 15% 53 12%
Other 1 1% 2 4% 1 2% 70 6% 20 4%

Table 48 UGS values across the data@ée colouruse is explained in the paragraph following figure 4.4)

Table 48 creates some interesting insights. A large distinction exists between the highlighted green
spacesin line with the functions of green space, a lot of resemblance can be identified between
Klarenbeek and the Uiterwaard, while Sonsbeek paints a different picture, the same goes for the
scattered green spaces. Park Klarenbeek is remarkably often valuesl Sdlence, peace and shade,

the Uiterwaard for its proximity of water and Sonsbeek for the presence of nice people. Compared to
the general dataset anthe large green spaces, scattered green is valued rarely for its natural
experience, aesthetics and space.
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Figure 4.21 Percentage of points mentioning "close to home" as an UGS value
Figure 4.22 Percentage of points mentioning "Aesthetics" as avalGS

Figures4.21 and 4.22 illustrate the percentage of mapped points per green space mentioning the
LINPEAYAGE (2 2yS0Qa K2YS o6nHp0 YR | SaiKSGAOlIE oI ¢
two are the values most often mentioned in the whole dataset, bmiming in at 64% of all mapped

locations mentioning at least one of these valudswever for both values vast differences exist
0Si6SSy INBSYy &Ll O0Sad t NPEAYAGE (G2 2ySQa K2YS A&
for instance, while it isnentioned in almost 90% of mapped locations in Burgermeister
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BloemerstraatOf coursethis has to do a lot with the fact that this research has only been
conducted in certain neighbourhoods, Schaarsbergen is not located close to any of the
neighbourhoods, therefore it makes sense that this green space is not rated highly for its précimity
2 Yy S Qa Hewewedapgarding the Veluwe still 40% of the mapped location mention the proximity
to their home as a value, while also no respondent lives in a close proximity to this green space.
Suggesting relative distance @alglays a role in this value, as the Veluwe is a natural area known and
visited by people across the entirety of the Netherlands, living in Arnhem (Noord) means you live
relatively close to this green space, which is deemed as valuable, even if therthewrgmr@en spaces
more close by.

Larger, more natural green spaces tend to be more often valued for its Aesthetical value than smaller
green spaces with more mamade elements. Locations such as the Uiterwaard, Meinerswijk and
Klarenbeek scoreemarkably highn this regard, while Malburgse Bandijkest, Veerpolderstraat

and Onder de Linden are valued for its aesthetical value in only 40% or less of the cases. A large
similarity can be observed between figure 4.23 and figure 4.17, in which the percentagatsf po
mentioning Natural expeences. This further implies a correlation between the natural character of
urban green spaces and these spaces being rated for its aesthetical value.

Figure 4.23 Percentage of points mentioning "Silence, peace" as avalléS

Figure 4.23, in which the percentage of mapped points per green space mentioning silence and peace
as a value are visualized, paints a vastly different picture in comparison to the previous maps. Apart
from the fact that the percentages are a lot lower theegarding the other two values, different

green spaces are highlighted in this map and interesting differentiations can be observed. For
example,jn Sonsbeek only 5,77% of the points mapped mention silence and peace, while these
percentages are a lot igr in de Braamberg and Zypendael, which border Sonsbeek. Simultaneously
a large gap can be observed between the Uiterwaard and Meinerswijk, which are also bordering
green spaces. Based on figure 4.23 one could conclude that green spaces more dislocatée fr
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