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udy objects: Urban Green Spaces; Par ks

bani sation has been increasing over the yea
ri dés popluilnaitmgni nvidhdbde areas by 2015, and
% in 2050. This has a significant bearing ol

al ., 2014; Hartig & Kahn, 201épsi bgbantgr |
ture and culture, serves people in aspects
ciety (citiesd6é liveability enhancement, res
imire et althe2d&%)rabbwedemands of residen
crificed due to its | ow priority and | imitec
eas (Swanwick, Dunnett & Wooll ey, 2003).

rks in urban areas are a significant el ement
rvice in cities (Dallimer et al., 2014), as
r the physical-banafgpmswnmamnd o(gXicealetwedll . , 201 ¢

2019) offering cultural ecosystem servic
anning is instrumef#rbtealngi m nidmphrecav it rhg amuma rh ewm
d urban planners (Gai et al ., 2022,; Bertram
udy Area: Guangzhou, China

angzhou is one oftiChsnadtbesbvghemegaategory
ong with Shanghai, Beijing, Shenzhen, Chongc
tions Devel opment Pr ogr amnhea s( 2Qhli6n)a or. e plonr t tee
ndition in Guangzhou, it is the city with tfF
mpared to t-khreowmuanadnolsdar gveedtl megacities in C
d Shenzbea) BNametau of Statistics of the Peo

n be regarded as representative of the Chi
mpact popul ated urban areas.

sear cAh FPeetdi ved Accessibility

art from spatiatcamcaecmisc ¢larpaatker i sstoicdso of
sitors such as age, i ncome | evel ,-phaynsdi cgaeln daeci



to parks (Tong & Ding, 2011, Qi u & Nielsen,
accessibility, which therefore S a result ]
experiences, and personal preferaem,ce@l s(sPoon , &K
2018) .

Research Field B: Use and Preferences

As the fulfilment of UGS6és functional attribul
by people (Dunton et al ., 2014), it is essent.i
preferences for furtdhers ihmawgrovamerstt.i gddreyd ¢ thu
frequency of wuse or motivation to visit and t
preferences for parks among different groups
variability in the use characteristics, -ncl u
Larsen et al., 2006; Wen et al., 2013), and v
i mportance attachedatrd&« gPDebdbbincoheatumés ,oR02]
popul ation groups (e.g., sex, age, education,
ResebBrehdSpatial Accessibility

The measurement of park accessibility of resic¢t
and physical activities. Park accessibility <c¢
are willing to spend ney tteog msi oift ta mear lkef f Wan
Pl anners and | ocal government also realise th
Agency states that remimdemne swalhloiung dies twar de n
Naturald( EBm)pldamed the governmentds Environment
that the Apublic should be able to access gr ec¢
rivers, -mMinutien vaallks f r om homeo.

Al t hough a number of studies have explored th
studies involved a survey analysis by selecti
reflect the compl ete pitchiumr ea odi ttyh ec grutbd xitc. uBe
of these studies is to maximise the benefits
pl anning, design and management (Liu, Wang et
overaltioondf UGS wuse and preferences in a co



l2Research Gaps and Questions

As introduced abovd,andhi shewmudiyncBbihnguseéetl of
researching on UGSs, namely perceived accessil
each research field, arhdcrteheargajpps rtthaatn trheisse atrh
Figute(ilncluding 66)g,apwi,t hnutmbeirreddilr ect corre
indicated by connecting | ines. To clearly de
secoyndragl ati on&hp,pdwhisauhc hr eagsui red being addr e:c
Researclnklesedr €hp WwWeeedndt explicitly marked i

Fesearch Fied A Gap I: Lack of public perceptions of access in UGS models

Percerved
Accessibility

Guap 2: Lack of strategic planming scale approaches for use
Gap 3: Need to focus on variability within walking to visit parks
Research Field B:
Use and
Preferences Gap 4: Lack of comparison between approaches of UGS
Pesearch Fizld C: Gap 5: Lack of varabulity of wallingness to travel mto spatial models
Spatial
Accessibility Gap 6 Need to explore parl preference and use in different countries

Fi gl¥Xlei nkages bet ween ftiheedds preismamy hr gag@ar ¢ h

ResearchaGhipotl: public perceptions of access i |

The content of data used fospmodsl foogsasceBnss:t

and therefore potentially overlooks the publ:i
investigate the disparity between -pneordcedilveedd WJ
accessAinkhdiriga yare still deficiencies in seeking
of UGS (for example influeoaceomifc delidreaectngr ils

popul ation groups).
Research Questions

AQ)How are spatial walking accessibility and pe
city area of Guangzhou in terms of regional



2)To what extent 1is a disparitypbetweeaedmadectsts
parks? Are there spatial patterns to the di
popul ation groups?

B)What missing factors could bpelececadvead aocedhe
spatial accessibility?

Resear2zhaGhlkpof strategic planning scale appr o;

While there is a growing body of research exa
and visiting preferences, they are primarily I
than a comprehensive aKabwbedgacobsshb&G8aropoat
visiting preferences of different visitor gr ol

Research: Question

4What is the status, prefereBGuasg?Wmdu her AJ&Bt il
preferences or perception vary across popul a

Resear8hNe6&dpto focus on variability within wal
Existing research primarily identified the &ef
wal king as the most cruci al mode influenci ncg
expl ooat how preferences of sadypask dsader byt
growpsmcédhed to be undertaken to inform planning

demand for parks within walking distance
Researchs Question

BG)What are residenti al preferences when wal kin
the second most frequently visited)? To?what

@G)What are the motivations and barriers for wa
di verse sociodemographi?c characteristics and

ReseardhaGhlkpof comparison between approaches

A key question remains how to analyse UGS acc
out put . However, l ittle research has been conm
accessibility



Research: Question

(7)Wh a't are the differences in analyse results
measurements for analysing sPatial accessibi
Researb6haGhipof vwirlilaibmgne ys otfo tr avel i Nt o speé
|t I's unlikely that al |l peopl e wild.l have the
preference for the time costs of travelling t

Research: Question

@B8How do peopledbs travelling time to parks va
extent can the modelling of spatial accessib

Resear6hNe6&dpto explore park preference and us:

Several studies have highlighted the dveapemdiing
on different cul tur al and ethnic backgrounds
comparative research approach to the i mpact
preferences.

Research: Question

Q) How can we understand peopleds use and prefe
using a similar/ compawWhaotl earaematlt yei sami If aaimei
usage and preferences between differé&nt popu

13Pot ent i al Contributions
This empirical study contributes to i mproving
insights into UGSs, especially concerning par

perspective ratheown hmaondaoa . htirgahdlailtg hotnsa It hteo pn o v e |
spatially cal culeptoed eandcgelslsidideltfy to explo
bet ween the two measures provide information
accaddgity of UGSs.

These findings have I mportant implications f ol
park | evels. I n addition, ist-zpalslvimdedelelviidg na



UGS usage,; i nstead, it demonstrates the need
variations in park -ddemodgradphinc fogrowpd.ferent s

It provides an innovative met-hedoé¢ioggd fpark a
measurement by comparing different types of p
insight into park accessesnbpubtycmpdetkepbhgopri

Di fferences in peoplebs use and preferences f ¢
explore differences in preferences that may a
provides a scientifficomaidne@d agltacrilndasnd deogi

1l4Rel ati onship bpawemsi pheéesi shedsearch ¢
guestions

The work associated svduvghredaldhvise wende sa csa demiud t pu

Details of these and the relationship with th
Artic 1 e 1

Ma , Y., Brindl ey, P. , & Lange, E. (2023) . Fro
Green Space to Green InfrastructuAdapliianai g
Transformati on: Urban Landscape Dynamics, Reg
Pear |l Ri ver (pel.t-2@64)9Chi 6ham: Springer I nt e

https://doi-30B8898P81D07/ 9738

This arti Rlees efacd chs(e@)rgds3t) iaonnd Researsh Gaps 1
Article 2

Ma, Y., Brindl ey, P., & L anbgeemo g&.a p(h2i 0c2 2F) a.c tTohres
and Park Usage ilnapgdd8hgath@®03%.. Chidma. org/ 10. 339

This arti Rlees efaccinsSpaan@sn aond Reesear s3h Gaps
Article 3

Ma, Y., Brindl ey, P. , & Langehasked (n2edt2h2o, d sJ ufnoel
wal king accessibility of parks in Guadagehalb o
Digital LandscHYple. A2 22 t-2®a@)u.r 2Shepfi 6@. doi : 1


https://doi.org/10.1007/978-3-030-89828-1_13
https://doi.org/10.3390/land11081219

This arti Rlees efac chs(Barg@®da naborviRe sear dhhn®aps
Article 4

Ma, Y., Brindl ey, P., & Lange, E. (2023) . Co my
A Case Study Approalcanaodsc hme nanada.ndf hidrer &Kaaw) n

This arti Rleesefacclhs9enelevieosedr c&h Gaps
15Thesis Structure

This thesis consists of seven chaptepscsinstwhi
into three modules (Chapter 4 to Chapter 6 r1 e:

Thi s chaappttemrv e(lyi ews the thesis context, the r
gaps and questions.

Chaptreervi2zews the background and progress of <cu
and the use and preferences of UGS. This info
met hod models wused in this redseiamchhemi aml sat
researchoés novel ty.

Chaptiemt r3oduces the research methodol ogical fr
of methodol ogy, research design and data prep
research.

ThResults anBaDspglcussi onoChapeer cha@lCamtpdnar6 5

Chapt,erin7 which | i mitatiimmlsuded iofiheéaoplsphaspet a
structure is to make the understanding of anal
foll owi ngThlese usenoinst of :

Modul:€hdptenvdstigates the accessibility of |
subjective perspectives by wusing spatial cal c
Two accessibility results are demontsat rsattaetdi stthi

di scussed with distribution characteristics di

Modult@h&ptprrovsi des an insight into public actu
to UGS in Guangzhou, using online and offline



represented and dibs c3u sUsseady;d .netft Ak @&See raesnpceedsh da b o L
Perception about UGS

Modulce n3® itswoh aqft er s

Chapex®ldirfefserences in various types of spatieé
measurements, and popul ation weights (comparir
how to incor-pgemadreaphiec soltariactearnlstaccdeaci ir Is

Chapteompares the analysis of UGS wusage and ¢

analysing and comparing the results of online
Natur al Environment Engagement ( MENE)X dmnicowmp
similarities and differences.

Chap8summari ses key f i nditnhgesi rf riomp Itihciast iroensse afrox
and practice, including suggestions -makingsea:

16Concepts of Key Ter ms
Admini strative units in China

Il n China, there are three basic |l evels of ad
township (CPGPRC, 2005). Specifically, provin
and municipalities directdnd wwnaleradrmieniCemnt atail v
consi st of autonomous -cevaeti asimandstn datiiesse Ol
towns and streets.

Guangzhou city

AGuangzhou cityo i n,Chrienpsreess ewmarsd sa,r efas at di ff
this thesis, the term AGuangzhou cityo refers
consisting of the municipal district. as the |

District
The term Amunicipal districto is abbmeaniang.d

Streets and Towns



The Chinesé,wasdahly known as fAJiedaodo in som

Astreeto in English.-dila&atrCihdathaof Jaedaaoi cispalhe
administrative unit, backed by thWa,|l @208B)govel

Jiedao has the same administrative division |

under it which are at the same | evel as a vi |l
The term Astreeto in this thesis refers to AJI
Par ks

I n China, parks have d iGheirmmdsey wwoaradnsil ati ng as

class of Urban Green SpachMi nsyssttreymnd!| aHmblu rfldrid at
Devel opment of the PMOHIUKRDOPRE) uRIOiIlB)of TGRI @
Green Space in China is not a superposition o
green spac4¢s kwi rlol & par khatur e.
Anot her type of urban green space in China, n
0 in Chinese, cl|l aMGHURRQRR®N8 ))o,dei o fde&fGiln €
t hat possess good natur al environment open to
functions. |t has a park nature as wel |, t he
construadée eadf oudwnms .

Detail s about the definit2o0bfhntteclLaserbitoatei

Il n this thesis, the term fiparkso refers to bot
in China.

Perception

Perception here refers to the gener al meani I
interoperated. It appears in this thesis in t
Perception, in this thesiinsen srieopnrse steon tesv ao nuea toef
green spaces, which wusually may contain feelin

Fri man, & Ol sson, 2016 a; SEU, 2004) .

Straligme Distance
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AStr-ai gt Di stanceo in this thesis is the stra
These terms both refer to the distances bet wee
them (Tian, Jim & Liu, 2017).

Net wor k Distance

ot

Net wor k Distanceodo and ARoad Network Distance:
origin and the destination along the shortest

10
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Chapter2 Li terature Review

21 ReseamchWr ban Green Space in Urban Lar

211 Pl alceesed definition and classification
Urban Green Space (UGS)

Defining UGS can be problematic and vary withi

are generally defined as publicly accessible
woodl ands, natur al ar easi jan de to tahle.r, g2 0eleOn) ,s peaxci
urban areas. From the perspective of academic
some scholars. For instance, Kong et al. (201¢
amouwrdt vegetati on, mai nly wmagetati contdthat ossr v

(2010) describe UGS as open spaces that have
Rafiee eemphashiagz® UGS are open spaces providing
guality of 1ife.

From the perspective of practitioners and us:
according to the House of Commons (20@&)pesurmnl
l and in cities, encompassing a range of artif
such as nature reserves (Office of the Deput
NAO), 2006) and as f dirr biamt eGrpereent aStpiaccrddc SiTgasstk e

def iamedpen spaces encompassing urban | andscap
areas, streets and plazas). Differently, in t
and the Regions (DTLR) (20eZ2pompnad) | gefoif nedslilé:d
6softé surfaces such as soil, grass, shrubs an
of course green spaces may include buil dings
such wahreetahser or not they are publicly accessi
par ks, pl ay areas and other green spaces spec

green spaces Gwi th other origins

There are mainly two classificatuibdn sHiwdrnbdegr d s
Green Spacied 0TOaz kafnogp cHRAN sth5Sd oby i sh iGBWEE .n mexnts h
in TalhlSehi2 & Wopl p-®ypnB202P4The Scottish Goyernm
respectivel y. PAN 65 identifies 11 main types.
i's that PAN 65 includes private gardens in a

11
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institutional grounds. However, PPG17 classifi
while school grounds and institutional grounc
di fference is that PANMN p6atc elsi satss ao tbhaesre ftuyrpcet,i ot
Tab2l&reen spaces typology in England (PPG
Land use Typology suitable for planning purposes  Land use code More detailed classification for open space
code and open space strategies audits and academic research
1 Park and gardens 11 Urban parks
1.2 Country parks
13 Formal gardens (including designe
landscape)
1.4 Private gardens
2 Provision for children and teenagers 21 Play areas
2.2 Skateboard parks
2.3 Outdoor basketballs courts
3 Outdoor sports facilities (with natural ¢ 3.1 Tennis courts
artificial surfaces) 3.2 Bowling greens
33 Sports pitches (including artificial surfaces)
34 Golf courses
35 Athletics tracks
3.6 School playing fields
37 Other institutional playing fields
3.8 Other outdoor sports areas
4 Amenity green space 4.1 Residential
4.2 Business related
4.3 Transport related
5 Allotments, community gardens andrban 5.1 Allotments
farms 5.2 Community gardens
5.3 City (urban) farms
6 Cemeteries and churchyards 6.1 Churchyards
6.2 Cemeteries
7 Natural and semmatural urban greespaces, 7.1 Woodland (coniferous, deciduous, mixec
including woodland or urbaforestry and scrub
7.2 Grassland (e.g., downland, meadow)
7.3 Heath or moor
7.4 Wetlands (e.g., marsh, fen)
75 Open and running water (like spring)
7.6 Wastelands (including disturbed ground)
7.7 Bare rockhabitats (e.qg., cliffs, quarries, pits
8 Green corridors 8.1 River and canal banks
8.2 Road and rail corridors
8.3 Cycling routes within towns and cities
8.4 Pedestrian paths within towns and cities
8.5 Rights of way and permissive paths
9 Civic Spaces 9.1 Civic and market squares,
9.2 Other hard surfaced areas designed

pedestrians

Note Adapted from Shi & Wooley, 2014, pp-7 Copyright 2002 by the Construction Information Service (CIS)

12
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Tab22dypes of Open Space, Scotland (PAN 6°¢
Land use Typology suitable for planning purposes More detailed classification for open space audits and
code and open space strategies academicresearch
1 Public parks andardens Areas of land normally enclosed, designed, constructed, mar
andmaintained as a public park or garden. These may be o\
or managed by community groups.
2 Private gardens or grounds Areas of land normally enclosed and associated withuse or
institution and reserved for private use.
3 Amenity green space Landscaped areas providing visual amenity or separating difft
buildings or land uses for environmental, visual or safety rea
and used for a variety of informal or social activities such
sunbathingpicnics or kickabouts.
4 Play space for children. Areas providisgfe Ar eas provi ding safe and ac
and accessible opportunities fdnildren and play, usually linked to housing areas.
teenagers
5 Sports areas Large and generally flat areas of grassland or specially desi
surfaces, used primarily for designated sports (including pla
fields, golf courses, tennis courts and bowling greens) and w
aregenerally bookable.
6 Green corridors Routes including canals, river corridors and old railway lir
linking different areas within a town or city as part of a design:
and managed network and used for walking, cycling or hi
riding, orlinking towns and cities to their surrounding countrys
or countryparks. These may link green spaces together.
7 Natural/seminatural green spaces Areas of undeveloped or previously developed land with resi
natural habitats or which have been plantedcalonized by
vegetation and wildlife, including woodland and wetland area
8 Allotments and community growing Areas of land for growing fruit, vegetables and other plants, ei
spaces in individual allotments or as a community spaces activity.
9 Civic space Squares, streets and waterfront promenades, predominan
hardlandscaping that provide a focus for pedestrian activity
can makeconnections for people and for wildlife.
10 Burial grounds Includes churchyards and cemeteries.
11 Other functional green spaces May be one or more types as required by local circumstanc
priorities
Note Adapted fromPlanning and Open Spaty The Scottish Government, 2008, p. 5.
I n Chi na, according to the 2010 PRC National
which packudeeen space, green buffer, square
green space, depending on the nature of the |
(Tab3x. 21t has some similatieriasoWwi PiPGtLiie €Eba
divides the comprehensive types into hierarch
i sneo key difference in that three | evels are
details), with the third | evel of classificat,|

13
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Tab23®r ban green space classification st al
Category  Category Name Introduction Inclusion Remarks
Code
Gl Park Green Open to the public, with recreation a Comprehensive parks; Theme The proportion of greening
Space the main function, with ecological, Park; Garden land in amusement parks,
landscape, cultural and educational other special parks (such as
andemergency hedging functions, children's parks, sports and
green spaces with certain recreationr fitness parks, etc.) and
and service facilities gardens should be greater
than or equal to 65%.
G2 Green Buffer Independent of land and has the
functions of sanitation, isolation,
safety and ecological protection; not
suitable for visitors to enter the gree
space. Mainly includsanitation
protection green space, road and
railway protection green space, high
pressure corridor protection green
space, and public protection green
space.
G3 Square Green  Urban public event venues based or The proportion of green
Space functions such asecreation, land occupation should be
commemoration, assembly and safe greater than or equal to
haven. 35%; the square land with &
green land occupation ratio
greater than or equal to 659
should be included in the
park green space.
XG Attached Green Greening land attached to various  Green space for residential No longer participate in the
Space types of urban construction land land; Green space for public  balance of urban
(except for @gr e administration and public construction land.
l ando) service facilities; Green space
for commercial service
facilities; Green space for
industrial land; Green space fc
logistics and storage; Green
space for road and
transporation facilities; Green
space for public facilities.
EG Regional Green Located outside the urban Scenic green space; ecologice Not participate in the
Space construction land; used for urban an conservation green space; construction land summary;
rural ecological environment and regional facility protection not include cultivated land.
protection of natural resources and green space; production greer
cultural resources, recreation and space.
fitness, safety protection isolation,
speciegrotection, and garden
seedling production.
Note Adapted fromMOHURDOPRG 2018, pp. 5.
Par ks
According to the classification standard abov
park natur e, is officially defined as green s
function and other functamdhseddc @tciodbm,gyand ae he
These kinds of parks are planned and construc:
can also be found i n tMGEGHURDORR® hé&s @pPude i Apee

14
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detail s) . Il n total, there are four major cat et
parks; the second is community par-&at eddrei @i
botani cal gardens, maskoriamlsgmendtenpgar heriam
the fourth major category is gardens.

Outside the town sites, t her e -liisk ea nnoatthuerre cnl aam

Recreation Gr deAmp pRpnadlet (IBRIGBHNgs t o O0Re@i)onalndcC
its features are merel(PGtSheeptmbeornst Par ko-Gatkekc

types of SRGS, i.e., Scenic Areas, Forest Par k
Spaces.

Some cridieéiinangoparks in terms of typealed@y eds
studies. There are some determinant factors i
2022; Mak & Jim, 2019; Xiao, Wanmnegl|l &nkang@,008019
( Smoyemi c, Hewko & Hodgson, 2004), the geogr ar
and the facilities in parks (Mak & Ji m, 201¢

approaches to defriimi mppimdryk d,e ptemmas eo nc rtihteea r st
the -pahsed characteristics of classification
definition or .classification criteria

212 The I mportance of Urban Green Space
The environmental benefits of urban green spac
& Hunhammar, 1999), such as the mitigation of

(Strohbach & Haase, 206t2) pnsyhale phemaesky odat
inhabitants (Kabisch & Haase, 2014) (ecologic
medi cal health functions such as the direct or
&Hunhammar , 1999; Vries et al ., 2003). The fo
spaces have been found to affect those popul a
relevant to the urban popul ation.

Over recent year s, there has been an increasi
promoting physical activity, psychol ogi cal h e
Kaczynski et al ., 2010). TretpamKkK pubdnmne dof nta
urban | andscape (Rigonl on, 2016). Given the cl
as green spaces open to the public with inher
Compareadtherthgpes of UGS, PGS can be compret
with residenti al repeated physical activities

15
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UGS, the PGS has inherently beneficial I mpact
physical and peyolgol agidcalocwal | and economic d

I n terms of the contrilbaitng,n nmwmerudds cl ihtearl & th
offer multiple functions for people to engage
Kaczynski and Hendersomdhi 8008; mdomg yetduel t,

residents in a densely wurbanised environment
et al ., 2014; Mc Cor mack etcuwllt.yur a2l0 100gnt eRxetg,ar o
shown eroi eemxp positive 1Iimprovements in-teheir
engagement in the natural environment of park:
Speci fically, greener ' iving environments can
Manandhar, Suksaroj & Rattanapan, 2019), rel i
seesteem (White et al ., havé) demonsexamptdet hé
adequate neighbourhood parks takes more physi
stress, and consequently are in a higher | evel

& Dail2y),. 201study by Chawla (2015) reveal ed
environment not only equips young people with
their pebesiomgilamweldognitive abi loittiioenss.and f ost

Mor eover, parks are proven to positively affe
protection (Goddard et al ., 2010). At the urbe
perform a range of crhticalueéeobogi aaé sBetrvic
for flora and fauna, purifying air, absorbing
heat i sland effect (Wolch et al., 2014; MWortor
e park also inherits these ecological serv
vironment (Chiesur a, 2004; Hasse et al .,
vironment al ecosystems faromnai etamad .noi29d 6p

5 5 o O

Il n addition, the development of cultural ecos
in or derived from urban parks (Bertram & Reh
realise the value of tdheby esuppt yongl respbtedg
vegetation and | andscapes with ample space f ol
al ., 2018). These studies dealing with the col
resfr ch: | andscape preferences (0de et al ., 2
2010), attitudes to |ife (Evenson et al ., 201

16
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denomi nator of these research objectives 1is
perceptions, perceptions or uses of green spa
Il n social and economic promotion aspects, publ
(Zhang et al ., 2013), and democracy, where use
2004) . Consequentl vy, tbe padkaeskeaseenfs deil al
(Hong et al ., 2018) and benefits the quality
contribute to the economic development of <citi
depr esgshebdo urehioods around parks benefit financi
of neighbouring businesses are also positively
the proximity to the par k lhuaess aal cscoo rpdrionvgelny t(oHa
2014) .

I n general, UGSs are intimately related to an:
resident s, soci al har mony and economic devel o
pivot al part of the wur beafnorgr e enne ciersfsraa syt rtuoc tiunr
accessibility and usage status and prefer.ence:
213 Accessibility of Urban Green Space

2131 SpatMioalel Acicnegssi bi |l ity

As rapid urbanisation haatouahmhall|l eamgegad time cndtiu
tend to | ose a kind orfatcwrmale cdn winr d omeratt urtad ¢
increasingly attached ttoi nigmptohret ab@G® . s lExtcaiprn a b
predefined indicators (Kabisch et al ., 2016 ;

UGSs can take advantage of the benefits (Jenk
withinahleedsehance has positive effects on bo

Suksaroj & Rattanapan, 2019; Dat zmann et al .,
of UGS cannot be equally or ascgqeattdlyy diGSt rai
emerged for studying to what extent it is eas:
Furthermore, | ots of studies have shown shred:
and both physical and psychol ogical health, su
& Rattanapan, 2019) , clhr,on2i0cl 8d)i,s edaesper e(sDsa toznma( nV
For examp-aged Madd! el der people Iliving in <clo

associated with more pam&tiunsges a(nPdaymmieg heetr ahle.
under st anedoipnige haocwc epss ur ban parks plays a vite:

17
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all ocated scientifically and effecexpahign orFo
Copenhagen in the 1990s, Il acking the balance I
devel opment | ed to pressure on the UGS net wor |
Pl anners and Iroceccanlgtnhgpes e e mpaenhanc e o h & WIG&p eparno

Environment Agency direct s -ntihnautt er ensail dkei nntgs rdsi hsat
near est UGS. (NMBp)uosi d&nwlhaetncladte r e shoul d be UGS
hectares in size, mm nmadre wiath&kn 30 @ mmd toenrase.l (YA c
been r ecosging nsiefdinceasnrte f or e n-giari oin man tr aelc ojgwng ttii @
the di spatUiGtyr obvaatsvideoetinh e publ i ¢ demand based o
groups (Xiao et al ., 2017; Xu ethiaglhljiogad &) ac
et hni comgraovheprsaeg el ess ur ban park acreageowpéahed
twhite ethnic group%$hi g, Btah driemoirse ,f avra rfyrl gamm mc. o n
empiricéalorstexs@iogpd.epps$ nd ®merspresented by Macint
et al . wh(e2rOelbdyg) , fiod eretbieftitteede sa t o p-am&emea np d puMec
comparodchetro greohhepsthiagih il gt cadme cowenmpenovi ésd w

|l ess packkmpamed etetawhiltueec@tummniec parts. Thbkowfore
tbest measur e UGSpiawiochetslsu ebnicle toine sr ehsaesarac her s 6
2019; Rigolon, 2016, Wolch et al., 2014, Lee
2132 Public RercesisMed | ity

Except for physical elements, the city is als
real, direct, diverse and integrated experienc
the use of spatial proximity to characteri se
use of a singl e dicsesasnichei laist ya nh a sn db eceant ocrh aolfl ean
2009; Cohen et al., 2010). As early as 1984, L
(1960), five physical factors had been, sthhiwsn
conclusion was stil!/ l i mited by the individua
familiarity. Furthermore, South et al (2015),
green space and hhbhemaneb@déafoh, ahsghftghnh the f
human i nfluence by UGS in the context of spat]

Even though the empiricism on the calcul ated :

research, accessibility in the aspect of the
Conventional spati aly aodgesdiilviel iithydiicsatme as uwi &
or ti me, which deem individuals to select t h

18
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assumptions wi l |l still be subjective for acce
demand groups into some instances of specific
Given this, Percki wad Aeved oipeidl ibtyy L@RA man, I
examine a personds perceived accessibility of
i ndividual 6s perceptions of di fferent transpc
recemeétygei ved accessibility is defined as nt|
di spersed opportunitieso (Pot, van Wee & Til | e
Under this situation, these subjective messadg
traditional accessibility from theory and meas:s
character (van Wee, 2d)clad e sp,. ldlt)t. e nfthiuossn, o m sruekc
research is focused in different fields on the
|l ocation,-asatlyses mét ar avel mode choi ce hwi,th
2017) and economic contextwual wvariation in tr;
perceived accessibility differs significantly
among popul ati éAn tkrdau,®d2 O&@&1d )z,n awdhoi ch coul d | ead
accessibility of infrastructure determined by
soeciud ture contexts, race, gender, income &etc.
Currently, as reviewed above 2.1.3.1, studies
accessing to UGSs and related environment al i
measuring the accessibilidtyi adf pWkGSspefctromea
accessibility should be as i mportant as the g

Scholars have made some efforts to explore the
Pereiraden2tOi2fli)edi di fferences between two repr

objective) by analysing travel surveys of spec
related studies all pointederoeuto vtehralto opkeerdc eapntd
(Hall grimsdottier et al., 2015; Nordbakke, 20
with physical accessibility (van. Wee, 2016; L3

214 Summary

UGS is considered a cruci al resource in urban
positive role in environment al-beiumsg aafn arbda diid en
planning of UGS resoumcéesdcgneenhfsesphensts!|l yAose
representation of the efficiency of urban gre
to green space are proven to be more | ikely t

19
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at the | evel of spati al all ocati on; on the ¢
increasingly being recognised as.an naccessi |
22UGS06s Accessibility Measurement

221 Concepts of Accessibility

2211 Two Perspectives of Accessibility: Spatia
Accessibility has been widely usedtiimetgangmpa
and economic studies (e.g., Par ks, 2004; Wan g,
measuring methods, whichuaangedi andngarshedl &r
the 1950s, the term accessibility has been dei
(2004) posed that accessi bil-ustey ameda ntsr a nhsep oerxtt
enabl eofgromwmps vi duals to reach activities or
ifithe relative nearness or proximity of one pl
accessibility, includingethbapactermancesobft.
di stribution of destinations, and the qualit
components are constructing the basi structu

among utrhe ofmponent s

Land-use component

Locations and characteristics of
demand

A
demand,

M suppl; s
i pply y Competitive

Locations and characteristics od
opportunities

A
"

Temporal component

+ Opening hours

+ Available time for activities

Travel demand

available
opportunities

i sl depicted in

Fi

Transport component

+ Transportation mode

» Traffic condition

+ Road networks

time
restrictions

available time

* Gender, age, education level

Travel time,
cost, effort

Accessibility to
opportunities

needs,
abilities

Individual component

etc.

+ Income, vehicle ownershipete. o _________ ]

__________________________________________________________________

Figklenterrelationship

Based on
bet ween

among
the component s
the distribution

20

four

of the

and

quality

di agr am,

of

gur e 2

comp Ga a&h s\ba no fWeaec, ¢ e2s0s0i

access
faci |
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to the park. Each component comprises differer
interact to determine the eventual accessibi

decides to visit a partkhe hilkdi derofl odeagtiiomat in
depends on the distribution of parks around F
When one of these factors is fixed, for exarltl
attreacetsisv of the destination becomes another f
has an i mpact on peopleds choices. Accessibild]
(together with their aitndiiwiudeal b negdattisgt aeamnma

I

bal ancing t he attractiveness of destinations
(opportunities).

As a resul t, accessibility is not a concept
accessibility, see Handy and Niemeier, 1997 as:c
2018; Morris et al., ohee@)ratnobhhhascbereaxi nc
groups6 perceptions of their access to public
devel ops spati al accessibility in practThciad a
evolution to the perception of accessibility i
of the cause of individual behaviour formatic
accessibility are prezr;ceMav,edDi(IGo|& eMiogher ,et2 Oall4.;,
Il n general, accessibility in the current rese
spati al proximity and user perception. The fo
use, time) that i ncl uidrevelowmed oifntthlee ofbgremdt iven
but not the subjective factors of behaviour,
understanding and rational assessment of sacces
but also actively i.ncorporate public percepti
2212 Significance of Accessibility Assessment

I n the 1990s, the earliest introduction of <co
was used to evaluate conditions for the reasor
2022) . UGS has been commeonlivalr epcudbgnics eidnfasasa
services and benefits f ebreitnhge, eansv idriosncnuesnste da nidn
the proliferation of wurban populations, mor e |
Uned Nations (2018), l'ive in cities as of 201
UGS6s rational and efficient provision is of g

21
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However, UGS i spubhsicdgmoedl aidgquadiimited scope
al ., 2019) . Il n other words, its functions are
within its reach (Wu swpplied2b¥8) ocAad UGBTI eir 5|
and subject to the wurban | and resouosfcfes alhétowe
supply and demand due to interest orientation
ma ket all ocation of UGS can be socially ineql
(e. g.-ecesmamioc characteristics of the popul ati ¢
and poor, etc.) t hat Icoinmbra lbauntcee t(oRitghoilsondi 2t0
Fehrenbach, 2005) . Consequently, to what exte

indicator for evalwuating the UGS service.

To be specific, as introduced in 2.1, the four
argued by Moseley (1978) that factors of acces
by peopl edd, and dbdcohneet pantbetvwkehi phset bwbd Dy

the society as subject, object, and medium be:
help urban planners get to know the status o
popul ation demandn,g anodinecamnspaoy. Some schol s
evaluating the |l ayout of UGSs by incorporatin
features from both macro and micro per s(pMacnt i v
den Bosch et al ., 2016 ; Gupta et al ., 2016 ; F
complexity of ur ban systems, the growirmg nrednmn
management can be anal ysseod urtatoinesn aniltyhitno-tfhien c
centred urban planning concept (Long & Ye, 20:
|t i's worth emphasising that a single measur ¢
assessing the state of service of UGSs. Hence,
di fferent | evels ofetehdnuiccaittiyo,n,etgce.n)demreg e d ntcoo me
alongside the <current state of spati al provi
environment al equity issues (e.g., gentrifica:

222 Types of Measurements

Therefore, there are other different summari e
used i n different fields (e.g., Handy & Ni eme
Scheurer, 2010) . Generally ospeafki pgps t hade c
measurements from different aspects (Lucas, V:
affecting accessibility in its standai dedtiffiind

22
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t hat accessibilityemeaattee Mfetrs Eerns peatsievde s :
i ndi voiacsweal, -blacceat, i amad ewt i | i ty

2221 |1 nfr astbrauscetdurAeccessi bil ity Measure

Th
of
tr
an

To
ab
t h
Gi
t h

Sa

— - =g —

_‘
® > ®© 5 @ O O S O

s o

e

Q ®© 9 ® O

first one -biass etdh emeiansfurraes,t rwhcitcunr er ef I ect s t h

transport system services such as travel ti
portation plannhn@asamsd muhal u o esamswmede hnsoddfed
mpirical analysis. All the benefits from
t ment I n transportation (Gl based, artee8)s.
re can be in two common for ms, travel t
rmance of tr anspeGetnaetiidoyn lI0ddgno ,Thkr itz ek
ti mat ed bsy K$ immulTaki &Y esohd ecBabDnll 8oyet ed f r om
( Nigro, Cipriani & del Giudi ce, 2018) , 0
artdhiengt aladi t &@a ®lhawed uaecessi bility measures
wback should be failing to consider the pol
e rbaecttwtebeenm

nw O Cc nun O O»

@ ®© ™ »n o

promote the conventional met hods, advanced
ve,baAgedhtModel |l ing (ABM) has emerged as a ¢
significance of differcdcinterrpaeg agneltiedy s@aan e
nnott.i & Feitosa, 2020). ABM as explored b
interplay between urban systems and tran
si bilityntwoel laulhayrb raiudt oangaet a mo d el for study]
t Lake, Ut ah, i n which process this model

mpl exities within urban systems. It merdédbrn

d

r
C
c

P

d

r

i vidual behaviors and dynamic urban syster

tivity or survey data, for example Liang, L

conduc thiansge dt hmeo deedentoceanasgge pDned&masgphali
hnol ogy and data availability continue to
reasingly integral role in shaping moeaweli nc
reseméaodof onheOproblems associated with ABM
calibration of these model s, awortlhde yd atnav,o |
e challenging to investigate complex rules
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2222 1 ndi vbasad Accessibility Measure

The 1 ndiasvsiedlualccessi bility measure commonly a
spati al and tempor al constrai-nt meagdogsaphwes
S patcieme prism would be one off urmad & merettsiasrh eb ¢ pean tshgga t
individual tempor al constrai ntbsa s(eMli lalcecre,s sli9b9i 1l)
an indicator interpreting a personds freedom
spatone prism employs thet avypatdgne, amaxismurmidrn tay
group with coincidentally available time and
providing views of the delflienctdi se ea@ae 05 i wihleir
ti mesccaensdsiabl e | ocati ons wer e -biansteedg rnad ceedl i bnyt oi
travel time into additive accessibilitytmmasul
prism concept method f or r eprreegsaetne i gnego g rhaep hmeca
on indievdalualTo sum-bap,.edt me aismdiev ii & ukeds ean a Ir yas
demands. The data required can be collected f
diary (ZmWe&OmMg e thaal .et 221 ., 2009), GPS techniqu
(Li et al ., 2011; Liu et al., 201lBaseddmsaswmn
overl ooking the i mpact of suptpliys cthiatr faice elr i st
variation of individuals.

2223 Locabiased Accessibility Measure

For t hebdwedt measure it anal yses the accessi
destinations, wusually at geographically aggr e
can be an indicator i hi walbast pdiaemsni hg Bntdergp
provision of | and -buassee.d Mwretahsoudrse ocfa nl obceatdiowmi de
measure, contour measure (also named cumul at.
(Talen, T20@3first two types reflect the acces
that can be reached in the fixed distance, tir
cost for getting to a finxed9o9m@mbedrandfy &p pNo retme
way, the ease of accessing destinations by a
magnitude of the resistance (from travel cost

Because there 1is no assumption on a personods
interaction, many studies on facility accessi
area (Silva et al ., 2018uatmmeatnworek anal,y s2i0sl 9()
di sadvantage could focus on not considering t
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preference on accessibility. Therefore, t he |
concept, emerge that enable overcoming the sh
this accessibilityamedsumaears dahteictmartaevittlye a
opportunities in one zone to other zones cons
opportunities would be provided in more distarl
taking ttihen adft rdaestination into account of a
combined effect of l and use and transport el
hypothesis on individual perceptidecaly fuacel
& Liu, 2016) . However, the interaction betwee
mod el cannot be interpreted intuitivel-pag¢ €tden
model , Radke ampdpodsd t Rsé& ey of fl iorastti ng cat chment
modi fied by Luo and Wang in 2003. 2SFCA metho
di stance decay influence and the interaction
approachgdéhevbasic gravity model has been uc
public services (e.g., heal th care services)
assumption of equal opportuni tryt farre aal | whp ocphu
i mpedance of its travel costs and the compet:i
Therefore, based on this prototype, t here ar e
( Mc Gr ai |l & Humphretysnei2@dHdour th8FQARA amet hod (J
on. Their development primarily benefits from
catchment area (Yang George & Mullner, 2006 ; \
ofgirenal competition among service providers |
form of the distance decay function. These de\

model s regarding the appropstamat esncof pmoatpiec
services

2224 Utibased Accessibility Measure

The wubtasledd ymeasure reflects the benefits obtai

and it explains accessibility as an outcome o0
empirical dat a, i-b a €n@etha shue elsi- ofoam endi@csrgoep is® NS i m
traffic behaviour per sedawndl evelratel behasp
measures, mérayesds mpleamei onansportation applicat
TRANSI MS Studio, etc.) have been developed, wt
fl ow simulation model , traffic management mo d
2016) . These applicationsctenabdbf ealtther reavtail weat i
system designs at the operational l evel and a
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vari ety of model s for accessibility in other
mul ti ple usages and various perspectives. ( Se
2017) .

2225 Perceived Accessibility Measure

Perceived accessibility, which is also expres
reali sed and developed in the 70s aiming at t
With the increase of ceracdntvreatoiforms cgaisndd liin
above, there have been more studies on it an

described as fithe subjective dimension of the

whi cdhi viindual s consider the service accessi bl ec

ifithe perceived potenti al to participate in sp

2021, p . 1) . Perceived aopé¢edi mainldi thyasi eam .

popul ations by their experiences,-Aptkkarenhcastk.
I

Curl , Nel son & Anabl e, 2011, Ma &Cao, 2019) .
there k®moawntasmiPerceived wal kabilityo, wi t h
wal k in a region or to destinationso (De Vos
sever al years and have systemamaicnaseasamestc
Nei ghbourhood Environment Wal kability Scale (N
|l nstrument (LWI) (Leyden, 2003) . NEWS measur e
satisfaction wiehgtdtbbieheondsaapdct heoktase of a
services and other infrastructures (83 items
t he Neighbourhood EnviAmhrmewita tWad Ki@ikd Vilsdd yngS ¢3ai
total ; Cerin et al ., 2009) and t hieroNe¢ihg KYiINEWSh
Rosenberg et al., 2009). The -eblWd | uiast iao nssh oornt ant

types of surroundi ngasf otfhe efsiimdalntwalfloabiclail tcy | <
Mar quet and Hipp (2019) used the Physical Act

Sallis et al ., 2010) to measure perceived wal
wal klabty by their own methods as well Dbecause
consistent in therméetdodcafeuassgsshergsehé ex
di fferent services/ |I¥YMdg aettrallct,ur2023a).tiVhedr ef

of measurement for perceiewed taeac esastiibniglsi ttyh riost
reaching specific destinations (dependent on

26
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223 Accessibility Measurement of UGS

2231 Met hods of modelling spatial accessibilit
Theetnhods of modelling tare ac avattahsi tne duir tbya no fp | warr
sustainability of cities (You, 2016 ; Xing, L i
accessi bi Imatyyslem®ena sausr eisndi cators of the effect
and transport systems on peopledbsuabomsept p a
conjointly referring to Geura and Van Wee (20
beoncaisvriddpuarts: the UGS component, transport
i ndividual component. The UGS component consi ¢
interaction with demand, such asraatranot compt
explains the disutility of distance and/ or ti
access to UGSs from origins using specific tre
time constamailabslinytbé d8oth UGSs and individ
people's needs, abilities, and opportunities,
|l evels (Xu et al., 2017).

Foll owing the framework of me a s4uhriigrhd |iigthetrsald G S
measuring and model |l ifnadGSt acadaersds bahdt ynet 8o h
i ncltiheéde amount of UGS per capita or the averag
2018; Ri gol on, 2017; Quatrini et aaplp.r,o0oxdgnia%h)e.d
simulation model (fKoirm, e xTéap ke fYye®r, &10d4d8) ( Sil va
analysis (Rigmlioret @&t dfim2idle&®dg td nGPast ar ( Ni gr o,

& del Giudiexe r a2®mid) heomap API ( @hrei nn dai tap wdb la.c k
of such appfaimakcheg to consider pottemé&mitaeé rsa anpiac
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Tab2d&ome standards and methods of modelling and meas
Author(s)/Year Standard of accessing UGS MeasuringModelling method(s)
Willemse (2013) 15-minutewalking time Container approach
Zhang, Lu & Holt (2011) 6.7 miles (no specific transportation) Container approach
Cetin (2015) 500-meter (15minute) walking distance (time) Buffer analysis
Miyake et al. (2010) 400-meter walking distance Streetnetwork analysis
Maroko et al. (2009) Density of park acreage and density of physical Kernel density

activity sites

Oh & Jeong (2007) 1000-meter walking distance Street network analysis
Liang (2018) 800m walking time Street network analysis
Zhang &Zhou (2018) Geotagged cheein data from social media Statistical analysis

Reyes, Paez & Morency (2014) Local Household Travel Surveys Database A statistical estimation model
Lee & Hong (2013) A distance decay function where the maximum Gravity model

distance is 1000 meters
Rahman & Zhang (2018) 800-meter walking distance Buffer analysis
Wu et al. (2018) 1-10 km walking and cycling distance Street network analysis and Gaussian

based twestep floating catchment

Silva et al. (2018) 300-meter ancb00-meter walking distance Buffer analysis
Mears and Brindley (2019) 100, 300, 504meter walking distance Buffer analysis and street network
analysis
I n order thme oveseamehorgiaepntodd aa peeespdiebi ity m

studies have focused on peoplebds activities

approashesl |l ecting activity diar,GPS (EZ2bbnggact:s
et al. 2013, Vi eGu,asMar,q Retl 98 ,Miorndlilnees POIGPdSat a
data (Li et al ., 2011, Liu et aHowe 28ulh? ;sstzihdaii
frequently oweofl ototkke tdhssu e If gel@dtio fofmpownletn stpoe ainnfiti éc
characteristics of individuals.

Ot hsirmir leas eatr cteinmpelsoys a gravity concept for mc
considers the way that attractalemmbonasdeéeései ni
of Iand use ahd tnaespottahnhi bat wa e wess enpopt|l yr eaf nl
Tenhanhcee ori gbasédgmadelt y Radlpepmasnedd Muh & p2ttnol)a t
catchment area (2 SFoGAjounsheydhod, twkeki ¢heid of an
care (see Chen et, al0.2,1;20Ghlo;r bkainaznaid eeht aead da& Im.i ¢
reseasr cahlpspooi ed t he met hod for evaluating GI ac
Liu, Kwan & Kan, 2021) . Some devel oped versio
kinds of optimisations. For exampl-lraseEdhh28E€EE
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met hods are designed to consider the distance

(Dai, 2011; Luo -wi dXih RIODDBt)i.nvaCatabhment Ar ea
by characterising the attmrawvteilvennaes d¢Dodiyf f ©r
2015) . However, the data content does not emb
overl ooking the relationship between public b
have baroheé@ésto i mpact the actual use of UGSs.
most set the fixed distance for producing the
function, which still assuhneess atnhea tf otrh ea |plr epfoepru

2232 Measurement t ool s

As reviewed in the |iterature above, there ar.:
(objectivel spatial) accessibility and percei
could vary, some commed itrecrhelligtued raeg e avi dlel y
Spatial Accessibility

As for spatial accessibility, Geographical 1| nf
and reasonabl e tool to address related i ssues

for d-bastedceet hods cormeil st i(reg gof, Wwarivouy mode
Wang, 2003). To study the spatial proximity to

and the demand groups, it needs to employ a m
t hepmatial characteristics into combination to
capability of UGS (Higgs, Fry & Langford, 201:
information on each abjijevitresatedbuol dhepsth
components interacted with each other.

The reason for adopting it i's that GI'S techn:
analysis, and display tools to process both s

primary functions of disfifgemreedntwi GIhS ap Isatnfidrams
which supports the devel opment of advanced s

probl ems inherently with geospati al features
i nvestigatce ffiwrtihsessuespe Hi ggs, Fry & Langfor ¢
model |l ing methods can be referred to by revi e\
accessibility measurements informed aby& avame Ng i
2004) , where -hbhoheed ndcasdsiutitlubiergetheascessi bnd
and | dasteidomccessibility measure are primary
2.2.2. These measegemeet anadbygsi sgenhkeyability
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been confirmed by previous studi es, where G
experimenting with the |ight of accessibility,
with-spani al featur es, a coMmMmoandopésagr cChl Sf itee
environment al justice, whi ch, for exampl e, us
di fferent populations (e.g., Kabisch & Haase,
Commonly used GI'S software in accessibility r

Brown & Liu, 2015) and Quantum GI S (QGI S) (e. ¢
2023) .

Percdiceedsi bility

A broad description of perceived accessibilit)
the transport systemo (L2ttma et al., 2016, p.
peopl ebs perceptitoon.especingl refeatriesdf 8o i ts |
existing methods commonly use quantitative an:qt
di ffer in studies based on the methods aadopt
guestionnaire survey, i n which the questionn
perceptions on accessing and using parKks. Th
statistical anal yses dependemptosen. aEbr ewvixmgnp |
anal yses ($tabbl atss qcoraorsesCéd®i ati sti cs, ANOVA, et
detecting factors affecting the perceived acce
2016) . Furseeqdu etnotollys t hat enabl e statistical ane
| BM SPSS Statics, MATL AB, et c. With -sttgactdsr d

interviews are extensively usedvefoundtehresitra ncda |
reasons behind findings from quantitative ar
Mc Cor mack et al. (2022) and Huerta and Ut omo (¢
barriers affecti nbgy arcecseisdse nbtisl.i tAyn apl eyrsciesi vneedt h o d
inductive methods (including thematic content

(deductive analysis) (Longbh3o)f.erCGCo mrore rsafhtt ya rHe
processing and analysing qualitative data 1in
FIl oersch & HB%) 2012, pp. 54

224 Devel opments and Prospects

Continuing the introduction to measuring met hc
its traits regarding the focus, operating mod
traditional mini mum proxiinmugpy ame tah ordesa swsien ¢ 0O

30



31

characteristics of wusers (Mu &Yuga, 2019) ; (2
its theory and operation, but | acking consi de.]
single service radi unset(woernkg a& aXuy,s i2s0 Omle)t;h o(d3,) a
di stance measuring, It depends mostly on accu
practicabl eness ( Hao -b& sXul, nPo0dle7) ;me(tdh)o dt hcea ng rbae
an iantteedgrway of model |l ing thr-eeurcdeanpofient s &of
neverthel ess, the indicators i-aawoll emat iacrael | ge

idiographic research topics ( Guafn t&hset etpwof 2 O & 4
catchment area (2SFCA) met hod, ad$asred mprde\V e dn
was firstly posed by Radke and Mu (2000) and
Luo and Wang (2003).

Nowadays, it has been widely used in the stud
evaluations and is constantly optimised with
of themes. For examplaes urienmdnmtc,i | Watnyg c(r200w2die)d ni ens
over steps in the regular 2SFCA method and t he
for service among demander s. I n summary, the
the i nbeshéepbpabet ween supply and demand i nstea

A similar introduction of realistic features |
studies even a | ot only in the field of asses
enriching modes of r dorde anlettwo r2kS FdGaA a sne tt hfeo rl i agc
(Zhong, Yang & Chen, 2016 ; Cao, Guo & Zhang,

characteristics of elements in the UGS accessi
of raw meétmods plasticity of an accessibility
Adighlaghved deéxicsUgGBec pex eisrsi bi | ity fsdruddxeampl

indicators of par k accessihki lsivthbgprhnaynd B mbalc&n
all oecxti.Rese haprhovbdt people doimear adtwagyar ks ;s
guality of destinatioasi ¢ Vawnglpaonr tatt i @ln. moad®s3
As spuocphul at i on gerdoou pasc cwehsoso WG Xk bhakreet yi nsageasi wia
sociimdqual ity in Shenzhen, China (Xu et al ., ‘
wal king to parks promised to be a most encour a
the enhancement of strieeatiuanl|l ofsabeaht hywnpgulblh
compared to other transport, wal&vaigl als|l ¢ hteo m
(Arell ana et al ., 2021). Ther eviogie{,&henmn an0 1b3e)
seen as the Ahighest expression of accessibild]i
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proximity to infrastructures by pedestrians i1
fabric for the development of New Urbani sm. C
fundamentassess the rationality of UGS provi s
environmental Justice.

Moreover, perceived accessibility iIis stressed
system. It i's domi naenctdnyo ma fcf ecchheerdacliyeri Béei s
perspectives: (1) timeU&®d,cwht chhudageat bef oarinr
(Ol sson, Friman & L2ttman, 2021), depending ol
and so on (Pyrial akou, Gkritza & Fricker, 201
metroceesamd poor wal king environment sAictaknemr e
et al ., 2020) , among different popul ations b
L2a2ttman & Ol sson, 2020); (3) lie@ds vpemuaepteixprer d
(UGS), Il i ke sense of security and expectation
perceived accessibility, spatial accessibilit)
UGS r esoudrdc ensakweo i mpl i cati on of more practical

225 Summary

To sum up, accessibility is currently explore
subjective accessibility.

The former refers to spatial/ physical access
t he wwicat e -b(atsreadf)f,i cwher e accessibility reflect
system when choosi ng dcisf,f edriefnfte rterna n srpoourtteast i amrn
second is the individual scal e, at i wei glkogrca
concept, is expressed as the potenti al pat hs
spate me di mension by analysing a mass of empi
macro scaibasé¢ti pcatwiheme accessibility is exp
transmission of the potentmnal speeioffitaunli aneésudp
geographic unit, which is commonly ibradiedatoanc,
usually explains the accessibility as a sel ect

at t hes cail e d

The | atter denotes perceived accessibility, wt
of UGS between individuals or specific popul
devel oped for measuring E&MSceiLlWd @&d¢cces Nhhkaitl it
systems have in common is that they contain &
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accessibility in different dimensions. The ke
transfer of the evaluation indicators (unbi as
Il n the actual ur ban planning process, t he st
information from residents' perceptions along:

green space provision cand ssemwuviacted so nfsr oanm db gotuhb |
23Publ i ¢c Usage and Preferences on UGS

231 ReseamclhGSO6s use

Significance

Urbanisation continues to increase, with 55%
(United Nations, 2019). This has significant I
(Tian et al ., 2014; Hila ra b v e& Ktahhen ,r 0210el 60 f. Arsb
contributing to both the physical and ment al
di sease care (Datzmann et al ., 2018) , reducin
SuksaRajt &napan, 2019; Knobel et al ., 2021) ,
reducing physical di sease and-Rmeemteanls cdhenperiedsesri c
and so on), i s commonly emphasodseevd fdaenmntitred a mo p a
are a significant el ement of wider UGS with i
and psychableoignigc a(lXiwelelt al ., 2018; Zhu et al .,

parnkasge 1 nst raunieercttania gibrwe hhp and heal th
Topi cs

A wide namberessfhave explored factors affecti
Attributes of UGS, such as quietness, sRuage, f
Mowen & Cohen, 2015; Van r& sWiaerideghenahnand i d-039 ur

namel yd smacgroaphi c features, the spatial distr.i
par k f e atciomdéisoi ntly | ead to different park uti
2017) . ekample, the transportation mode is ide
2021; Liu et al ., 2017; Azagew & Wor ku, 2020;
predomimamied@xati on, exercise, socialisation
al ., 2021; Liu et al., 2017; Gundersen et al .,
2021) . Environment al features | i &eksguareéenes®
encourage somehepeocaplkes .t AHouveev er , the extent of
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popul ation groups. For exampl e, rich and ol de
parks in Portuguese (Pinto, Ferreira & Pereir.
As menti oned above, except for physical opp
infrastructure and scenery in UGSs, etc. ), pr
varies by different populptiosmclgraspasgef( Wasrqg
al ., 2017), i ncome | evel (Wang et al ., 2015;

and gender (Maller et al ., 2006). These dispa
i ndirsatfoor predicting UGdheuns, e 2(0Marr;u a$hd hi& plemiitj
addition, di fferences in a cultural context 3
extent, the habits and prefereeneéeésadf , cOtl8i nl
& Gl adwel |, 2016). As -raelraetseud tr,e stehaerrceh .h aHso wbeevee

the same factors affecting park Vvisimhsgsmearmausn
studi es hthkfeacdxplso rad daetcitoitinhgecyp anndkyrevd esrittak en usi
a f ew s elaesctceads ¢pSesrivkpse il ¢ $ t i et alThysiRdri€he e daqr
nontecespracvild/e a comprehenat kce tpyi cstcuarlee .of par k

I n terms of inequity between popul ations, alt
changes in geography ,amd2ad0nystrioaememdr (Lheine ey

goal of planning UGS in cities (Van Den Berg

to substantiate disparities i®cano0oenss tgo owmplsa
Lisfe2005), the issue of whether urban green

masses has been the focus of wurban research i
Before this, constructing da sgpatbiudliloyw wrdi ft direm
space was an essential way to achieve green |
individual social differences impose constrair
f drowncome people to afford housing proxi mate t
and design of wurban green spaces are given an
UGS accessed by peopl e, itrhcei wiudhdaltsy odn piamkac tf

from green spaces (Brindley et al ., 2019) . C
popul ation groups, it consequently requires t
spacegethatil@ared to the wuse characteristics
(Anguel ovski, 2016; Rutt & Gulstrud, 2016) .

Whest herrm nicsr daosdiyn go f xrpd so&réd emcgd | & ea fsfeenditacher s s e ¢
and visiti msgapersecfiagrcehrdoensbrasretdl yon anal ysi s of
select,ech mamd scaosmprteochensi ve awat & b alsh ear.cerfoosrse , a l
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wl edge of the variations in park uses and
er shAdidiiiteidoealclsy me@td e mise ar c hi rpwv e snaingd sgpafd e c t
nsport modes wonc banmakiaflvk ismn ¢ chdansiomame transp
l uencing userso vasisguahg, badhdewidanbke Thed e & |
how preferences of and park usage Dlyi peide sn
i ndmmimngland | mpr cevdetmeenitgh € c de ma s d a fsowri tpaabrlke
king. di stance

Status quo of UGS in China

ina is a highly wurbanised country encounter

sed uneven access to UGS within cities (Wu
d reform | aunched i n 1987l (dChhearvge &wvi Mansessesre,c
e in urban popul ation by the end of 2020 (
firms the expansion of wurban areas at the
icultaha@ad & awadlng, 2011). An investigation o

i nese cities uncovered that over hal f of t he

ned into other | and use typedn(kbuhbhdshnhgseo
the factors influencing park wusage <could
iciency of the provision of green space. Th
as for anehwealN3SIsy imrbani sed city, consi der i
ources (Haaland & van den Bosch, 2015).

a result, i n China, people have been suff
| being problems caused by the pressure froc
ironment in cities (Xu sdtgndlf.i,cah@k0)o.f HaSIis
eral targeted urban green space planning at

i fe of residents as part of the wurban dev

ercioemgpreefhensi ve GS planning strategies for
nning on the devel opment of greenways in
ening plan for | andscape ecos yasntde ni€ hdeenv g 12000
arding access to UGS in China, it has be
ortance as that in other developed areas ¢
dered their pressing needssiffor200GsS Mendéal
el ci c, 2012). There is currently a regiona
nomi c devel opment (e. g., i ncome | evel s) b
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heal t hcar e, environment al resources, etc.) (L
ethnicity are not common in China at -etchoen ocmitcy
factors (e.g., i ncome) ,hdwenda spepil tyi wéhaomchec
relative equity of services delivered to resi:
|l iterature on current global access to UGSs at
provi €honai LI et al., 2018), Sun et al. (202

in China should further exploreciotnomi el agtrioamn s
can contribute to examine ismpsaoc tt of adcetsoirgsn aotfe a

for alleviating population inequity in the su
Guangzhou, the |l argest <city in southern China
providing new UGSs. Together with Shanghai an
with a relatively |l ow r@toot otffalUGBGS narodals)ci
provincial capital cities of China (Yang et
performs first and third most outstanding 1in
cover agfe lremass than 15 per cent (compared with
30 cities in China (Song et al., 2018).

Accordingly, speci al pl anning of pariRO8dbhstwas
announced in 2018, suggesting that 500 city s
2025 in Guangzhou. Speci fiPacalvliy,ciadc Brudierag tod
Guangzhouds green space per capita increased
The | atest year, 2022, witnessed the construct
(a strewethgaesemall footprint but with the nat
and Landscaping of Guangzhou Municipality, 20
green space area of 148,540 hecperesapntdalyGn
Bureau of Statistics, 2022). Compared with th
time it concentrated on i mproving amount of U

new parks (includifmg ecsd mpraehke nsainvde wearlkand par
of Forestry and Landscaping of Guangzhou Muni
current devel opment of urban green spaces ha
pogress due to the I imited availability of urdl

Ther efnoorree, cao mpuredemstiayredi ng of vi si traegg udimose dt c
infptemnners andofFatalbnaltlcoiteiresa fon nt lomeodelra
i mprove the visiting L&k eShaemcEe2 ®alnd) edralcy ssend
Guangnohgh)] tdghati nvga!l Ki ndjo wiasadathep onnotst mode ,t enco
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underftraelqeaent visLit khewobAhAlsan oe fUGabdda t( 2g0c20ld) acces
wit Buntvaall ki ng gekeinetraasntdreact ed tuhsediars| yduewdtoc hes
Additionall vy, t hemiaglter arce fi ventesd by @orarksdi vi
(Biernacka, Kronenberg & Edyt a, 2020) , i nflue
2010) .

233 Research Met hods

There is a diversity of approaches to under st e
as two di menseicoonnso:mitch ea shpudhcainvend aspecda( ®i nt o,
2021). At-ed dreommiucmadci menst loods thee cmastsli gy @meaop

2.3b8l aw). Fdomvehead@&isd ,apmpmreoddclyes ar2e 3do3mizn
bel)ow

2331 The classic approaches

Since years ago, sever al sgturdu etsu rheadr ep airsean aglu
field, and field observations of subjects ( Wri
2006) to collect quaonipaocpivedsanactqual iuadiamr

UGSs, which can subsequent |ldye pbten tirnaf nosrlneatte do ni n(
understanding the use and preferences of UGS |

Oof these classic research approaches, t he qu
met hods wused for academics collecting quantit ;.
means of conducting guest@gdmmrceai,r et ed tlerpvheoynien g
guestionnatimesu(rec.egy.s,) nMRielgmi et al ., 2016). W
of the internet, the online data coll ection me
for i mpbgemestmarch surveys, i ncludgnoupnk iShewsg
Williams, 2005; Wettergren et al., 2016), and
2017)) to collect data. As aamdr IR saexnKielvdl ey BD@D
Edwards (1993) mentioned that online survey me
up the data processing process, and reduce su
surveys ar @& hfel ewaiyblgaieisti onnaires are coll ecte
been developed as the integrated technical S
coll ection of questionnairestibobhsal $bevdi aksaoi
excell ent accessibility of potenti al responde
i mplies its ease of obtaining a | arge sampl e
vol ume.
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A questionnaire survey was commonly wused 1in
preferences. For examplebaZdanguestiabnndi2zind 39
in nine selected UGSs to undlee'sst awmidl Itihneg nreeslsa

recreational activities in UGSs and the soci oc¢
Ling and Jim (2022) used street surveys with ¢
affectignrge ebrebrayn demands. Many similar studies
the | iterature review and wil/l not be describ

enable confirmation that diffefraaotos®camd ool
characteristics of the population must have a

tools are also used for collecting survey dat
common ones thatomatohcparnhformants and their

to specified UGSs, achieving integration of s]
& Dade, 2018) . Since the existingtatondngsdanbe
guestionnaires for investigating UGS use and t
These traditional met hods rely on direct or i
enabl es detail ed-cdudmougradp hcihcaraancd esacsita cs of t
the information obtainedtithcougédd,t haismi mpetabd
guestions, it is easier for interpretation ar
di fficulty of standardising the applicability

i mpl emenon amrcdo ntshuemirn gt-iiammest nlsalveumature (Guo et
representativeness of participants for the po

Uni mpressive practicabi |l ilt8y) .o fCotnhseesgeu emmettl hyo d sa |
on the publicds use and perception of wurban gr
met hods (Maxwell, 2012)

2332 The big data approaches

With the prevalence of the internet and the d
the 2000s, the Special |l ssue in Nature (2008)
vast information and 6s)o.f tSnanrcee (tShheanh,r iraersie aertc hae
wide range of research areas, among them urba
phone signalling data, soci al media data, onli
Sgtem (PPGIS) dat a, et c. Mobil e signalling da
| ocation and soci al net work of people, taking
Wang & Fang, 2019) . Recenappylearast i loamwse owi tmoebs
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studies of UGS accessibility or wuse in differ
Fang (2019), Gao et al. (2019) for example).

Soci al media is the strength of its variety o
ti mestamps, comment s, user profil es, etc., wh
angoedieonogr aphic characteristics since the 200
contributed to the ability of its comprehensi
( Mi ni n, Tenkanen & Tojyonen,e 20Inee)l.i nlen aaddi tbi
detailed discovery at subjective and objectiyv
provide new perspectives for exploring public
al ., 2098n &h@me, 2017) . For exampl e, Donahue
Twitter and Flickr with photos and feelings al

that positively affect the frequency of user

The third type of big data commonly wused for |

China), and remote sensing (RS) satellite i ma
spati al i nformation sucly ampBoi(ret. y.qf plomptud rag 9
maps and so on, enabl e offer objective condit
assessment (Guo et al ., 2022) , these anal yse
di fferenpaskamobagi et al ., 2019). As a resul't
typically employed in combination with the tw
platform records) (Guo et -saple.c,i faiDck Adpaitnag,u p pt e e
features and objectivity in the assessment (L
used multiple forms of big data, i nich uwdii snigt mrag
from the Weia oplsaotcfioarlm, metdoic demonstrate the ef
accessibility and socioeconomic surroundings)
Il n summary, the big data approach has three at
data at different space and time scales with
al ., 2018). Secondlsyon atlh eabnds eexvi eighlebe neact ci eosns dtad a
by the rise and popularity of soci al medi a an
for UGHaplkadcand/ obaseflrabysucattyg calcul ated
wor ds, it serves as a credible and novel sour
public perception | evel. (Kubo et al ., 2020; I
data also pointed outydobwbaoksli hat éackingenmj
comment s, and covered populations (Chen et al

t he bias of wunderstanding peopl edyss tkeenyawa rcd si,n f
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capturedlawi adaamsaerand comments on soci al medi a,
exampl e, coll ected with words Arelicso, ASwi m
cul tur al services of partkhse (pDaois eatn dalc.o,n s2 0b0e)
met hods and classic methods, researchers have
of both. For exampl e, Hobbs et al. (2018) <cor

guestionndaaitrae. survey

Therefore, ongoing and further directions for
di fferent types of big data and traditional d:
can i mprove the accureascyanodf pbuobtlhi cs ppaetricaelp ta totnr
how) of UGS use and personal information (Heik
met hods -¢damt eitnfimr mati on from user perspectiyv
i nveod v( Cheng et al ., 2021; Guo et al ., 2022) .

234 Summary

UGS is one of the most important wurban natur a
is a practical guide to its rational design a
correlations in the puUrGSf earneonncge sp eaonpdl ep-ewuittehp t daib
characteristics. These differences suggest t h;:
user groups in terms of, for exampl e, functio
S eirove s . At the same ti me, flhencmoircelcharact &

popul ation and particular wusage preferences h
particular groups

24Compari sons of UGSO6s Accessibility an:
241 Between measuring methods for UGS accessib

Di fferent model s

The measurement of park accessibility of resi¢t
and physical activities. Accessibility of par
much ti me, physical pow@grt angplaycfoen swWi pieobiph @ [
Accessibility is closely related to the distri
of the population (Oh & Jeong, 2007) . There
aessibility of UGS in existing studies with c
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2.2.2mong which gr asviatsyedmonee hodef alrec avti iden y r
the accessibility of a specific form of the s

Al t hough various approaches for modelling UGS
remains how to more appropriately analyse UGS

out put (Mears &h8ni melasy,yri 2glPlar k accessibil
common approach wutilises buffer analysis with
the buffer represents the distance regarding
(201> emi autikd ngaldi st ance for analysing the cor
of cardiovascular disease. Whilst vari anttep of
floating catchment area (2SFCA) meatnhdo ds,u bfsiergsute
foll owed by tshtee pe nfhlaonacteidn gt woat c hment area ( E2:
step floating c¢dWan,mezZnotu a& eSat e(r3nSbFeGAg), 2012) . W
composite indicatonessepfepankst hesedt ffioamnygiuae
guality di mension (Stessens et al ., 2017; Bi e

Common issues of thmessa pmroadwdisl icragh @rea hiotwy t o |
to population, as this process requires deterr
of the demands and irredieviechecal fwirl thegmesseal &
I n other words, the choice of destinations r e
destination towards people would be di fifaitc uwolnt
by peopl ebs perception. Some studies howesemdad
travel ti me i mpedanc ebadseecda ya cfcuenscstiiboinlsi tiyn moodcea
out satisfied jpuRf e 9cso d(ihga | doiusxt aentc easl .by t ype:
Viegas, 2013), structuring discrete accessi bl e
and slemogr aphical factors (Guimpert & Hurtubi

Though models and the indicators encompassed a
research, there has been little research com
model |l ing UGS accessibility.

Di fferent di stance measurements

Di stance (or travelling time) is a critical fe&
2008@j) stance measurement is the core of model
di stance (or travelling time) in UGS accessi bl
spati al proximity methods, smdas urhiengn etalree sdi sut
di stance or net work distance (Comber, Brunsdo
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number or area of UGSs within a predefined di
Rostami & Alizadeh, 2016); (3) coverage met ho
demand ratio of reachable YWGE&s et bapepuloat doB $ :
as a refinement.

There are two modes of distance measur ement: E
net work distance. Eucli dean distance is wusual
(Dadashpoor, Rostami & AleiazsadeWe,i sx01%xk@) ,alker el
(Ren & Wang, 2021) &etc.

Besi des, barriers are vital for measuring UGS
bl ocking of space caused by buildings, fence:c
Based on this realisti opitsesdud,n racsasde smsdtnwo rtkh ed i
UGS for building a more rational mo d e | (Zhanc
net work distance analysis used in spatial pro
spatial lacyemoidel s, for example, the regul ar

3SFCA and so on.

Travel time is also used in accessibility mod
tempor al di mensdamna bywetlogs i ngudh gas travel ti
community travel timeAPXKu (&®™angl . WeRO0O&7Ao, 0RO0D 2

By testing both Euclidean distance and net wor
under three transport modes, Li et al . (2019)
driving distance whil e larbeilcyy cdii fnfge rdiinsgt afnrcem
significance of distance measurementés i mpact

Di fferent perspectives

Furthermore, fundamentally, it 1s unlikely th
al ., 2022) or have the same willingness to tr
costs on travellingatttenaipark Di éfereas typeke
perspectives of enhanced factors for i mprovem
met hod could overestimate the accessibili.ty of
They con®ruCA emdoke |3 to take the competition f a
consideration as a competition weight. This r e
was embodied by the ratio of thepbpspatiadbids a
Aitravemeased competitiono (Wan et al ., 2012, p .
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public resources, the factors introduced with

i n

study scopes. Despite that, mul tiple indic

strengthen the aut hentoncsittryuc ttehde suen dneord esl psa tair ael

S

A

a

t o
t h
a
u
b

g

e
C

explained above (in 2.2.1.1 and 2.2.2.5),

rowing concern for scholars. This trend con
facilitate the r efeinnte meondte!| csf. aMame s SSihkeinl iatnyd
significance of how factors of these two
essibility is tested as a psychological f

deeds i perceived accessibility as its deter mi

n

(0]
a

efits, with the gr eabtaessetd rnoebmuosrtineess sr af noklil nogw

Md. Dali and Nordin (2013) believe that th
uld follow residenti al needs rather than be
ity and amount ohad®iGSingprokemeqyi valtend) 6 i:r

mmary, both the quantity and quality of park

a
t
i
t

ped by complex psychological factorsr (s5ad et
tern of UGS (Morri s, Dumbl e & Wigan, 1979;
mary di mensions for assessing access to UG
ween calcul ated acceaspéctstyFdroexampke, ti
good (2023) confirm the mismatch between p
ception dimensions using a case study in |
ee @hgmerctas: the number of accessible parks
t are represented by an index (ACombine | ni

rr gaining an understanding of many si mil a
ur ement , three main iIssues can be summar.i
uni formity and i nvol veema,sumpildobng e pPeot
porating the attractiveness of parks int
i n-c &lhleedsoi ndi ces) . This somewhat under mi |
ssment s arndds iswwchjiencetsi Meowneasures of access
Il ts; 2) Few studies investigated the | mpac
nsport modes, etc.) i n spatial ygpode] | €0 2 3a)
matching with perceived accessibility. 3)
elling of accessibility in the spatial di me
essibility

c ® 9 O X un O
=
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242 Between different contexts of UGS wuse and

Il n recent years, wwoirtlhdotshe ogpmudwtth oaf |t keng in
increasing interest in providing UGS by schol :
urbanisation, there i s an increasingly ibmport
continually redesigned in order to maintain ¢

Salonen & Toivonen, 2013) and equity in UGS
considered the cornerstoneafiomabédehiDeviehgpmieart

2030 (Hyder & Haque, 2022). Therefore, there |
underpinning and strategic planning of UGS to
both Westerm @odnEmbBée&s, such as the green spac
of China (Li et al., 2005), the sustainable gr
(2020) , the carbon footprint tgf oWGSGeasmaayl pf
Strohbach, Arnold and Haase (2012), and so on.

I n the background of patterns of park visitatd.i

such as age and income | evel (Clarke & Nieuwer
al so been identified widhf heee&inshtiocohg nithGiSeasre s e
reflection in the variations of focus topics,
the association between the age of visitors al
yonuger people tend to visit parks more frequen
Latin America (Wright Wendel et al ., 2012) , a
studies in the US by Godbewa Gyvaé&hanaf@0ldimég s a
demonstrated thei bbpokbkdéere geespgeapparentl y vi
from other age groups.

stud
s ame
et hn
Dai

These

n addition to the different results acknowl e

es identified variations in park wuse and
country. Gobster (i2dmM@y iifrmuwnidsietvs demd el @
C minorities, compared to people of whit

(2011) also discovered that in the USA, A
studygeryer et al . (2019) i n Austral-nat iivde nEndl
speakers favoured community gardens rather th

rel evant studi es confirm that t he soci

characteristics and t he socioeconomi ¢ enviro
preferences for UGSs (Sanesi &0 1Ch;i a¥Xiemh | &, SR &

4 4
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Schipperijin et al ., -BZa0rlon)a. (A2s0 1c7l)a i npel da cbeys Qirca
diversity of ethnic and cultural backgrounds
necessitates aligning priemandsesi nt oc ccrostrreuwsctoina
and I mprovement (Buriayidi, 2015) of UGS.

A few studi es hcawlet wroanld uccot nepda rcatoisvsse st udi es of

of UGS planning strategies that can achieve U

preferences for UGS f eateunrtess iomr duisfef epraetntte r Enusr
I

exampl e, Bertram and Katrin (2015) conducted
Stockhol m, Rotterdam, and Sal zburg), exhaust
features ofusoner morstpdrakmoi n each <city. Their
activities and characteristics (e.g., heatnes:
(e. g., frequency of visits) warby. stHonweewhert, rteh
predefined research objects (urban parks) in
identifies discrepancies in travel patterns (
(Brussel s, Rboemnglandc drmunxebmor ati ng a heterogen
journeys to parks despite their cities being
Garuso 2022). I't points out the WN&Sduse piasti
further research.

The | en¥Weotf &iafsfterences has also captured res
Voorde (2022) adapted big data from soci al me
research environment al ifoenatafr epa rakfis,e citn diigc aitsiet
the existence of water bodies and colourfulne
positive correlation between tranquillity and
anot hdeyr isnt un Asi an country, Singapore, also p
in choosing scenery (Khew, Yokohar. & Tanaka,

proven to have a positive effaperoenpescsp!| ewhs ci
by different perceptions of the crowdedness o0
seems to respond to another hot topic that ha
use, t he | mparcd fodari nefecarmriimeg i n parks on the
contexts (Boessen & Hipp, 2018; Sreetheran & -

Some research on UGS provision and -cusslet upraalt ea:
for exampl e, a |literature review on UGS wuse i
comprehensive investigatiioa wowvlkdi 0Ge®§ eobuatl
review on access to UGS comparing 49 empirica
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on. These studies jointly confirm that althou
SES of residents, the higher quality of and t
inconsistency (contranys,etpe, ctbserower USBES (
inevitabl e, accounting forcuditfufrerd enctoneatelxnisg
l ocati on.

Gathering empirical evidence on how | andscape
cul tur al di fferences can contribute to a thor
| andscape perceptions, ¥ ndrad ca wlgt darhal Igy ncrriav e n
findings (Swapan, | ftekar & Li, 2017) . Theref
UGS in di-stul hotakocontexts are constantly nee
detaf l sndicators facilitating i mprovements 1in
2023), which enable urban planner s, pol i cymak

the universal and the | ogabdbf thergobydbbobsésng

243 Summary

Regarding <critical concerns about UGS by bot
essentially refers to access to UGS, use patt
First, UGS accessibility is demonstrated com
approaches, and assessment perspectives. Eval
bet ween diverse modelling methods), (edgff erceomt
measures (lei.mgear sdirsati grhde, road network dista
spati al ver sus per ceriiverndt,ed,olaettd.clali weasalsy e
mod el techniieuwe motdled maudihf as E2SFCA, 3SFCA, €
empirical examining results (determining infl
(gquantifying into indicators). A compatrh essoe

di fferent el ements can augment planners with |

Second, UGS6s use and preferences -aser syeriynale
soeciud tur e, ethnicity, demographic characteri s
avail able research, di fefpgressremd £ da mdc r ©ismi lcaruintt
|l ess frequent, are nonetheless inconsistent a
base, reqguires continuous expansion to inforn
di f freegeindans, thus maki ng aplealns ocamek ede gihgen neleadcs
fully.
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Chapter3 Research Met hodol og

This chapter first outlines the overall resea
of the met hods used I n the analysis of t he
met hodol ogi cal structure fistarcht oAddiet iwohnod lel

explanation of the methodol ogy with research ¢
the specific research questions.

The second part of this chapter includes disc
for the application of the methods. 't is fol
the case study ar ea anrd cme ted cedhmelnagiodalt hs tsr amoer
of this chapter, is a description of data and

research (questionnaire data and geographical
31The Research Methodol ogy Framewor k

As explained in Chapter 1, this research ai ms
UGS could, to some extent, reflect the factor
perceived and t he modheilsl ecda na chceel sps iobpitliintiys eo fp | UAC
in diegkity cities, reguakting UBSefficient and

To achimavaa nt,hda heseadiameghlhirgrt ed

l) Understandingither epnocsessi bbet ween spaeraki vaec
accessibility

2) Gaining empirical pudl scatwissmtgiec alndi msnegy leth einc
di ffereemogoaipdi c.characteristics

3 Exploringometi hiphses accfcessi bil ity modell ing of
aspect of public perception and preference

Il n order to isatpil @emeoutbi,edtether efaollil owi ng ei ght ol
(also in the fll)oowchart in Figure 3

(1a) To analyse the spatial wal ki ng accessi bi
people of UGS.
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(1b) To i dentify the regions |l acking a sense
public perception.

(1c) To assess to what extent a possible disctg
perceived accessibility; To seek potenti al
accessibiliptey cfern vommdp @alelciessi bility.

(2a) To explore UGSO6s wusage and visiting pref
rel ationshi ps -dweimohy rragdii cn alh asaciteer i sti cs.

(2b) To summari se the motivations and barrier s
for different groups of visitors.

(3a) To discuss the similarities and differe
backgrounds, analysing a survey in the UK ¢

(3b) To examine the extent that diverse model

analysis results of spatial accessibility o
(3c) To investigate the possible correlation o
groups (depending on the analysis result in
in |ight of regi onalpoproaptuilnagt i Ubb&hS cpornepfoesrietni coen.
These objectives were included in three modul
Fi gBtkel owlats bui |t up to depict t he whole pr
structure of this research. This framewor k co

1) Modulhemkd Ol dentifying the differencesd bet\
2) Modulhem2d O6Exp!l o+foifn gu stahgee raenadl iptryeéf er ence of
3) Modulhem&d OAppl ytrtinmgt adiifriprreewmemresmt s, i1 ncl udin

The three modules were -@iems gaedi ntoer preatl ¢ & 1 alyc
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‘T P e e N
: Resear d&hReGsaepar c h (1R@esti ons :
[ I)To assess the perceiv%d[la)-ro ca(l)fcuIUaGtSe the]G

Differences spati al Regions Iacklng accessibi
. Pubpércce
Accessi

Model | ed

Modullledent i fying
reatl ity

: Accessi
|
1 .
I Potent i al [ ut -on
v - affectindEEEEESlLENYE A
= accessib :““p“e“r_(_:f_p_)} hon
[ —> T L < ]
o) Cor e
= Resi de ne—s ---=--=- Ur ban Green Net wor ks Fact orl
[ 2 v (T TTTT T 1
o ,c i i H 1 ResearQahn:ﬁGap
go® | VIS!t Regor{ Attitudes | Research(@RERS! I
o T
oc” l l )T th i1
o o (o) sum up e
Ewm SINEOtIVatl ( motivations and blz
o barrie L visitor 5
0° T
£ |Four visited LiGSUssa vee s aingckt Pd e f| e
5 | g Differen seek for co
______________ population grou
- ( ! groups L and preferenc<
! Resear 6& Gap
:Research(Q)Que°*i““ -
D v r Survey i nrt
< l Distanlce
- 3a)TO d I S C u I----------- ----_------.: measur emej/n
> usage and | ! Popul-w9|_ght:e i eln_t
— in different c - - : traveling!
o Comparj son bk
g
3 Sever al type S —r————- —
- - 3b)To deter mine F
° [ x)To incorporate actual preferen]:es modeling method
= Tt g Ay
1 o Researdans&&psearch (fungds t i ons p
=resulf . =intermediaté prometc¢thod C___ =Resear&Rhegaprch ques
—— =direct relati-onr-- =indipoetcetnt i al r(elali=-®bjectives

Fi g3%IMet hodol ogi cal framework of the wh:«

Modulledelnt i fying Primarehgesaims to assess t he

percaicceedsi bility of UGS and the differences
spatial analysis approaches. Combined with ini
it also analysed and discus&edgfaccessibntl g
view rather than spatial proximity modelling
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(1®odel l ing spatial accessibility of UGS is al
for peopl e, i n which supply, demand, and tr
their interrelationships fBpatihée Bhrcoebsebal
analysis result could contribute to awarene
area with |l evels and indicating vulnerabl e

(1Due to the increasing complexity of t he dy
environment al systems, the effect of indiuvi
closeness in the spati al di menslieo ni)n orne vie@GS
complete picture of UGSO0s accessibility. P
mi cgoal e individual perception and preferer
system, critically sudplteeme nAtpipngy i s1ga tai ag u easc
assessment of the perceived accessibility o
perception of accessing UGS by residents 1in

(1&xploration of UGS6s accessibility in spat
underlying differences exist) could highlig
human needs in the UGS planniomgpamids are sa gal
statistical analysi s, the research will e X |

Mo
pe
by
ac
w h

(2

(2

di fferent views and factors relating to the

dulfeoc2isesdermnst andi nogf tuhseagreeadnd ypreference
opl eds usage and preferences on UGS to under
i ntersections of age, gender, and educatic
hi &wWibngective 56 and 6Objective 66 outlined
ich also correspon®dlto the framework in Fig:

BdPr understanding the public usage and pref
invol ve peoplebs visits and experiences of

popul ations in the case study area. Util i si
certain visiting kbHemowirayrhs cafd aidmodritnveid di wanic $ .0
contribute to, on the one hand, a picture o
in the case study area and, on the other ha
the preferences of wvisiting UGS

Par al | el to obtaining the visiting records
experiences and attitudes of accessing and
information, this subsection gawetiends itgh ta nidr
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from UGS usage. Quantitative analysis was tF
out by the statistical analysis models usin

Moduwleaepplying dnfbdbeiempcovemeCompariboadghl o©omm;
usage and preferences on UGS in different C O
analysis results of accessibility modelling o
Regarding the methotelogiacsaldelrogied, fWMoenulte e?2
concerning the relations betwegmapbbgecharat
met hods used for the for mer analysis on the
guestiaomalayygies in the. previous two modul es

(3SMdduf2zAbdut similarities and differences of

similar statistical analysis on an existing
records and perceptions of experlisencwhso swe rre
were employed for statistical comparison wi:

(38B)3¢ ModuiléApart from the i mpact of wvarious mc

preferences on UGS visits can influence the
correlation bet we edne nporge fagprhda ncc ecsh aamddd eea b ssd 2
Thi s-sesawthi on accumul ated I nformation from s
guanti fied it, particularly the travelling
produced several types partUG8l hgcesmpbi ety
perceptions. A series of spatial <calculatio
for first modelling several types of UGSO0s ¢
model , ahdinigett meveseetti ng, and second, ver
the accessibil.iity modelling results
This approach to mixed methods research i s no
common in related wurban exploration research
survey offers empirical rec¢coradg ismpaltu dil ngnsau b
connects objective entities. Effective mixed
explanation of multidi mensi onal probl ems (Carr
objectiveg, (A0Mmd)roreducing the possibility o
2017) .

This researchdés reason for wusing multiple tasl
of the realistic perception of UGS usage and
with UGS accessibilitwe ammliyrssgisghtanidntt & etrted oirre
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measurements used for evalwuating the provisio
framework and modi fied muoadedée smetThodmpbgimealk a&arp
met hods including Literatur eetRevd , ewGedAgrapli d
Science (GIS) technol ogy, the case study apprt

review provides theoretical support for new s
aspects of chelpgwagntessesddr contributes to bot|
connecting to previous research. Accessibilit"
Reviewd chapter, vary in their f,acwhircsh darmrsta
inconsistent results for one problem (Sister

di fferent models are helpful to ensure robust
valued in urbaasplianmpirmnyi deseaoarafltti cal tool s
present in city spaces, and its robust spati a
reliable choice (Yeh, 1999). Moreovesrt,udbemsitmoga"
is valid for |l earning the complex dynamics anc
it can assist in comprehending the UGS usage

32The Discussion about Met hodol ogi cal R

321 Introducti on

Robson and McCartan (2016) stated that reviewi
the research. This stage helps researchers re
react to questions Ilhf(tliv,er2dInb)t.heA pcrreivtiiocuasl rl
starting point of this resear ch -oabnjde chtaisv ead saos &
points:

O To explore the factors and their settings e

Pprocess.

O To explore the current development of access

of models used in this research

92 To explore the knowledge on public percepti

in di fferent countries.

Thesebgwlrti ves coll ectively assist this resea
and making the discussions about the UGS uss
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accessibility referential and convincing. The
including the usage and preferences of UGS,
model |l ing of UGS accessd budiing,U@ad different
322 UGSO6s Accessibility Assessment

As measuring techniques develop, an increasi
al gorithmic model s and spatial processing te
accessibility of UGSs. The foll owragi ocameol i ¢y
operationalisation of the methodol ogical fram
and the GI'S techniques.for spatial anal ysi s t
3221 Means of the accessibility measur ement
The | iterature review chapter has discussed tl
di fferent aspects to measure the accessibilit:
the specific studying pemepotsescamsli §i edbdst haet
demand, UGS as the supply, and road networ ks
primary factors of UGS accessibility in this
roadsh weriec not fragmented but mutually restri
UGS can be accessed because there is coordin:

higher the coordinating degree, the better th

I n the details of this research, the characte
their access to UGS i hu,t hleG S gaaf of eplcetassidmeintcy tac pie
in spatial di mension but also from service pr
(Zhang et al ., 2017; van Dillen et al., 2012)
Therefore, considering the three core subject
empirical, simulation and comparative anal yse:
and results in terms omemodmét toypesandiisn @inxie
di fferences. With the help of these analyses,
accessibility from both the spatial provision
al soedetrihfei it of the accessibility measurem
assessment methods. These accessibility measur
met hods, the network analysis dmdtiload, Igndthi:
met hods developed from the regul ar model . The:s
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in the methodol ogi-kadbdvea)meiwor ke  tFii grur 2. B, an
an inquiry in the subsequent subsection 3.3. 2

Regarding buffer analysis, its widespread use
of the service radius of urban green spaces. |
calculating the sumedfbylemapdedbfecetd sewveice
accumul ating the number of accesses to the fa

demand object. The key to this approactlobitsaitno
the appropriate service radius by referring t
the |Iiterature related to their subjects of s
As far as the network analysis is concerned,

for path sear ch,nepiaghhb opulra nfnaicnigl,i tcyl opsleasntni ng, S
study mainly uses network analysis for servic

the same way as buffer analysi s, It al smnewalt
specify the servicel/travel range of UGS/ resi de
i mprovement , i's that t he net waolrikn ea ndail sytsai nsc emon
introducing the dhestanoaé, mehsohedehl eagstt he
from a more accurate/realistic picture.

The basic process of these two methods for as:

coverage) can be summarised in the foll owing
the urban green; 2) osfp etch & yd e nhmaen dceernst,r ei .oef. ,g rtal
set the service radius of the facility (trave
demanders it can serve for each facilityl aeeks:s
t he spatial service capacity of the facility
facility, which in turn reveals the | evel of

Within the 2SFCA method, the first step of it

‘N

supply object, whose Iimpedance to be accessed
cost. Then, the sum tatald o the satvcéddemad 3ulo:
the capacity of their correspio@adpuobatlyiG&n wat ic
UGS. This step portrays the ability of wurban
theiadi us. Similar to the first step, where th
the second step, the search centre is set to |
the residenti al poionntf iirsm utsheed garse etnh es pcaecretsr ewit
Af ter that, the service capacity of each gr eece
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value obtained in the first step, I's accumul a
accessibility valwue of the settl ement. Il n ot
interpreted as the greeln weiaglet ipnegr pcraopcietsas . a f’
contributes to modelling the spatial I nteract
based accessibility measures

3222 Assessment tool: Geographical Il nf ormati on
Ge-spati al information is an i mportant attri bu
objects and the supply objects. It I'S necess
assessment, which could swalvepitd@gr dJGsS.0 s Red amnd
selections of measuring met hods, most schol ar
technol ogy as the primary computational appro

202 2; Kabi2@h4 )&Haase,

On the basis of current acknowledgement, GI S
UGS data, population data, and network data (w
attributepspcedaiagp(ewnmvleras omomamat acemcuc@acy co
(for example, spatial calculation), and data c

val ues) .
GI'S technol ogy was adopt eedbjteaxta ovleise:v evhs evhe ri anlc

O To display and process data of the component
st udwWo diuna eMdddul e 3

0 To record and incorporate the regional popul
accessibil iMoydudoede3 | i ng i n
9 To conduct data analysis on all the objects

di mension, summing up aP tama a dtogsushieldldiul ¢ B0

Compared with other research methods for expl

foll owing specialities: the functions of dat a
data including i mage datsaaocn alG3,nfa romann emt iaa
|l omgrm storage and timely update; spatial anal
application | 1ink, and then the technic suppor
gaphical out put mode (Zeng et al ., 2017). Thes
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met hods of this reseaexhi maq,vuep,atoandt aa sosuil
measurements included in the models, and spat|

323 Research survey: questionnaire
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measures have been shown to provide
and ment al heal th and behaviour that

al ., 2017).

to an executive summary in fAState
Commi ssion on the Sustainabl e Devel
I nternet users worldwbdpehasegtowh
Among t hem, according to the 50t

by China I nternet Network I nformatior

| nt eirlnleitomu,s earsd wtalse 1I. Ot5ér bet penetrr
s largest I nternet market. This show

I nternet is evident -baasnedd bgauseesdteioonnt hh s

abl
ed.

t ed
el |y
t he

from the perspective of response bi
A smal l proportion of 31660 queb@cpaprr
in thedtezael|l yntseragiee vbsy whaecre t he onl |
in progress. This mixed method was
mangr eeatatri acnamowysAledd s tRreefse rooni n@QO M oD

studies, the soci al desirability of 1 nt
el ated to social desirabil ity misl alroweor t
surveys (Dodou & de Qinter, 2014) . T h e
onnaire collection methods involved in

s study, the questionnaire was admini st

tudy
t he

area, including the name of the pa
cost of trheefraequmenday dfhausipmg kt h e

aneously gathered information on the re€

teristics of the UGS, such as satisfacti

gender, education | evel and age. These

2

(as il lustrated in section 3.1) to gE€

atterns of their dibherences among di ff el

atterns of differ-edemegr aphiluehaedorhy drmhe
i Mo ckwWdilel nSubsequentl vy, anot her critical p
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guestionnaire, the geographical | ocation of tF
in the parameterisation of the rmlddisf iidd usspataitze
to be wused as a weighting of regional de mog
guestionnaire design wil/l be el aborated on in

An existing secondary questiof@2néabpreceosmpaey swa s
Modul e utalised the O6Monitor Engagement with
whi ch was conducted by NaturaperEngbande f awvai
http://publications.natur)ya) ecovendngr dg.hwek / popou
whol e of the UK. It constituted two datasets
conduct etdd dbye fqaweest i onnaire survey each year

about thdilr naitwirtad tecmvd ronments over the past
MENE surveyods design can be found in the Natur
Engl and, -23)1.3,1 tpyp MotdiuHies a&3teil @b oirmt ed in 3.3. 2.

Il n conclusi on, the questionnaire survey in t
generalisation of wurban green space use and p
di fferent demographic xondmxltisshiamg tslkee oaardd lyy <
accessibility measures as an essenti al par ame

popul.ati on

33Research Design

Thi schlsapt er provides a detailed explanation of
namely the case study area and the Methods moc«
criteria and justifi dbaticars fbasesdeloeactriervg ewa g
status, UGS planning outline, -popuil anitowmr o mip
description of research i mplementation by thr
sudhapter 3.3.2.1 and detailing the spati al m
the constitution amderaredlviedi sacmedes i dff | ptulyl om
comparison means to differtyt hweisteh ttwhoe thyepl eps ooff

nstituteddasedamsdutveygt TOnsf esabsed on the det

regarding question setting, sampling draw, <co
aspects oh ctowmphved in it, introducing a surv
with the Natur al Envi NBtnomemd k ¢ MENIE¢ f eragmd e dt d
di fferent soci al and cul tural context s, secon
and their modelling process. 3.3.2.3 discusse
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t wo comparison scopes involved in it; the fir.
to make a contrast reference to the use of UGS
aspect in which expourdédngi gpghtoctepgpedfardGSt mei
comparison in order to seek the optimisation
measur e

331 Case Study Area
3311 I ntroduction to Guangzhou

Referring to t he 2020 China Census Subcou
https://www. txjrt.com/ziyan/ 3145. html) recentl
China's g<evemsmegvdni ch i s the hg gdhietsyt Itiadreagroatyy

Shanghai, Beijing, Shenzhen, Chongqi ng, Cheng
Province, Guangzhou is the | argest city in sou
|l ocated in tdengeRPro®ioteG@abhgywnand Fbyurel 8
t he Pear |l River -Rel(tcg )r e kinmmwn( Risg uornee 3o f t he
aggl omerations in the world. Guangzhguadvusuwlan
rainfal]l and sunshine and | ong, hot, humi d su
t h annual average temperature reaching 28.7

e
l ush growth of pl antsangzhdwe' sarle@an gantdr ddaictiilar
I

cultivation (Zeng, 1991, p. 35). Hence, Guangz|

Regarding soci al and economic devel opment, I n
wor |l dobsetopity by GawC (Globalization and Wor
t hat Guangzhou ranked first nidrexChiAsa ai mattheenk
Guangzhou has been at the forefront of China'
Macau. It has been identified by the Chinese
centre andvecotnpaneshpeonrstiati on hub i n China. As
devel opment, the transformation and renewal o
to further demands on people's expgeaqt a&thieamrs |fi
With the cityds rapi d expansitdem,siGua ncg-upyo awi & ahs
of 1,350 square kil ometres and about 18. 74 mi
regi stered per9ma8dbe nmi Irleisondent s of

According to the | atest-emdAdofi n2820pndi ve Dhei &
Yearbook (2021), there are eleven2didg),oriichswh
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districts the central part makes up the main
communities under the juri.sdiction of all/l di s
BI-ZfAMNMXE A& E&EREHE
IR e
[ é "'\\ il
P Y - .
> St A Lo E
) !
\ )
() Location of Guangdong province in China (b) Location of Guangdong province in Pearl River Delta
Source: Pearl River Delta regions in Guangdong Province
Available Online: http://nr.gd.gov.cn/map/bzdt/Index.aspx
Conghua
Huadu >
G’\{ang?hou“l X ,”v/ Zengcheng
Baiyun
Huangpu
“7 YuexiyTianhe »
\L‘iwariHsizizhu/ e
Panyu
Legend
Ransha urban area
rural area
0 5 10 20 Miles Nan;ha
(c) Location of Guangzhou in Guangdong (d) Spatial administrative areas of Guangzhou
Fi g&2leocati on of study area, Guangzhou and administrat:i
in China; (b) location of Guangzhou in Pearl River De

administrativeuareas of Guangzh
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3312 UGS in Guangzhou
UGS status

As mentioned above, Guangzhou is blessed with
very beneficial to the cultivation and expan:t
Yearbooko and statisticranmdenutl 4. etti me -Ifodsl utndmes rmgs
information comparing Gua&mgavno uC hwintels es eneegyraali
green areas.

Tab3tldhe gener al situati okin@own gmegacistpiaese im Chiuma

Area of Green Area of Public Green Per Capita Public Green Coverage Rate i

Areas (hectare) Areas (hectare) Green Areas (sq.m) Developed Areas (%)
Beijing 92683 35720 16.6 49.0
Shanghai 164611 21981 8.83 37.3
Shenzhen 97175 20160 11.4 43.0
Guangzhou 147800 32358 17.3 455

The comparison shows t-haghésangzkeun basEtrdges et

afBerjing, -hangdh etshte pfeirrfsotr mance i n the per capi
extent, that Guangzhou has a better match bet\
in the city. However, tehre @a meietna sparcee | man rcatt
all ocation of green space resources within the
of UGS resources in the resident perception d
Guangzhouds population is growing at a rapid
popul ation growth rate of about 27% (see Appe
been rethinking its urban grmreew ngp pwoe udlaan minn
ur ban areas, focusing on sustainable devel opme
modes. The AGuangzhou UGS SyL0Dem)Bl 4daoidoy of o
t hat , by 2020lLi thgreen spacésa @auéba should hav
per person, however;l tchbpevnfdatms dtawn tihrerTeahlse s
progress and expectations in terms of the amo

Sites selection of UGS

As introduced in the |Iiterature review chapteil
separated into two parts, namely green spaces
outside the devel oped arheea.f iTThteh I|taytptee rofc agrrreeesg
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includes four primary types, . e., 6Par k Gree
OAttached Green Spaced6. As one vital public o
open spaces possessing greah aeneasonmeandsange
the infrastructure for a range of recreational
to other types of urban green spaces, except
(e.g. hgpaiirfyind water, filtering wind and noi
spaces built to protect the survival, devel op
a certain extent. Additionas,l yt,o tahel adregsd gex taenr
of residents for other functions of green spac
enjoying the scenery, and engaging in physica
2016) .

The green space objects wused in this study f

measures belong to the cat-eagtoe oadRied ke &ir eema ls
SpadeAdp p e ndfRx@ i3dsn a Bpna  eT@ b3 )e A2s ex plkat nele fRinnli.tli.o

and Classification section, these two tyupes o0
areas and paugksamneds, dredpedti vel y. I'n | ine wi
category, theseatwoatgpesi bbrpmrgenhapacterise
and open to the public in terms of their pri m
touri sm, recreation and fitness, s cieanti iofniad re
service facilities. Therefore, they will be ¢
confusing categories

Overall pl anning outline

According to the Guangzhou Forestry and Lands:«¢

Pl anning and Design Institute (2018), a parti
between 2017 amd a2a®3 mngi tt ohmetcd reasseer vtihcee 5r0a0d i u S
green spaces and open spaces to 85 per cent.

i mportance of park accessibility tso tsheescest
parks are the green infrastructure in Guangzh
should fully respect visitors' usage habits a

accessi bil ietmp,gruaspahgec, paned ed ences of parks wit
necessary.and valuabl e
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3313 Population Composition in Guangzhou

Many studies have found a l|l-iekobreawleien ghaeacst

on the discussion in the |iterature review and
to conduct the entiocoedemagyaphide pfeadteoart $ yt at ¢e
gender, age, and educati on. Guangzhou's seven
of the resident population from 2010 to 2020 |

2010 (2.48%). The city has a population of 18.
the highest percentage of all administrative
Panyu District has umteinparigestabpoptul 24 %oaof @b
second hi ghest popul ati on percentage among 3
composition can-2he whowmd promvTalklse data on t he
di stthceeisgoci odemographic characteristics asfg

Tab3i2&ummary of population composition of gender rati o,

District Sex Ratio Age Category (row N%) Education (column N9%)
01a 155 s Pyl P ot s e
Year 2013
Liwan 103.51 10.15% 75.07% 14.78% 16.72% 33.98% 32.69% 16.61%
Yuexiu 99.66 1055% 73.83% 15.629% 12.41% 25.66% 31.38% 30.56%
Haizhu 105.33 10.13% 77.22% 12.65% 13.49% 32.66% 28.41% 25.43%
Tianhe 112.72 1057% 82.16% 7.27% 9.90% 21.44% 26.35% 42.32%
Baiyun 116.89 1049% 82.31% 7.19% 14.59% 44.97% 25.39% 15.05%
Huangpu 122.91 12.04% 80.45% 7.51% 14.82% 38.44% 30.41% 16.33%
Panyu 106.19 12.05% 80.17% 7.78% 20.23% 41.02% 18.87% 19.88%
Huadu 108.52 12.06% 78.57% 9.36% 20.38% 49.59% 18.87% 11.16%
Nansha  121.14 10.63% 83.75% 5.62% 22.78% 45.05% 24.98% 7.19%
Conghua 110.53 14.29% 76.27% 9.44% 23.52% 45.87% 16.89% 13.72%
Zengcheng 100.86 16.77% 72.97% 10.26% 25.91% 48.39% 15.05% 10.64%
Year 2020
Liwan 105.34 13.37% 66.82% 19.81% 15.82% 29.58% 27.84% 26.75%
Yuexiu 95.65 13.64% 64.11% 22.25% 12.15% 21.46% 26.59% 39.80%
Haizhu 102.12 11.32% 71.63% 17.05% 12.39% 32.20% 24.63% 30.78%
Tianhe 110.88 11.57% 79.83% 8.60% 9.34% 18.36% 26.70% 45.60%
Baiyun 116.68 11.81% 79.85% 8.34% 13.69% 36.44% 24.64% 25.24%
Huangpu 123.90 15.44% 76.15% 8.41% 14.13% 28.73% 24.35% 32.79%
Panyu 112.07 13.33% 78.13% 8.54% 14.69% 31.02% 24.16% 30.13%
Huadu 116.41 16.58% 73.87% 9.55% 17.59% 44.00% 18.26% 20.14%
Nansha  124.88 15.27% 73.84% 10.89% 21.11% 36.38% 22.70% 19.80%
Conghua 109.99 19.72% 67.76% 12.52% 20.13% 37.29% 18.39% 24.19%
Zengcheng 112.26 19.28% 69.35% 11.37% 23.24% 35.73% 18.38% 22.65%

Data source: The sixth national population census; Guangzhou's seventh national census bulletin.
Available online:https://gzdaily.dayoo.com/pc/html/2085/18/content 874 755628.htm
http://tjl.gz.gov.cn/stats_newtjywi/tjsj/pcsj/d6crkpc/index.html
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332 The | mpl ementation of Three Modul es

As shown in the methodol ogical fr-amewbh& dt adjy
broken down into three modules. They are inte
comprehensively explore pnefamahyes Dhegresinde
This subsection presents the essentials and aj

first part discussed in Module 1 (explores th
publ ceppeon of accessibility in Guangzhou's p
and models wused for spatial accessibility ane
perception of accessibilihpdanakegsdsi $,0 Twdnpad) e
Modul e 2 focused on the questionnaire survey,
conducted. Finally, the comparative study of

space useti rcodiinftfreares and a comparison of diff
model |l ing. The first part contains an introduc
of comparability with the quebBtfonnGuaeguhder
part presents the impact of realistic public j
integration into different accessibility model
Regression modelling methods -&erTeh eu ssaudnmanm yMmd
used in regression mod&ls can be found in App:
3321 ModuitPearlk s accessibility measurement fr ol

pub-pecceived di mensions
33211 At the spati al l evel
Datasets and sources

Open Street Map-s 6 O658¢ Ccso0owths mpremed geodat a wi

scholars, and its data have been validated an
and | ocation accuracy in Chkina tnhurmeu gh sq wsa luidti
and traffic data in Wuhan (Wang et al ., 2013)
Zheng, 2014 )ybasManyst@8Mes in China are r1elat
accessibilityenvidacsi(etges Yedet al ., 2019) ,
data. These generally indicate that the compl
have been widely accepted. These dcatcehs emtss Bari a
and Gaode Map in China, which have offered A
suspended their public access services or regq
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dataset has become an excellent alternative f
information dat a. However, it is acknowl edged
POls due to the | imitednt oiclhti oms @Xlaadbabl eatl
this probl em, this study wused the integratio
mini mise their i mpact on the analysis where ¢
cali br i éouoa@nin 3.4. 1.

The raw data used in assessing the spatial ac .

(i1®reen spaces (GS) dat aset from the OpenStre

available through the academic Digimap servi
Spaces data composed of diffgomrndand h@®pep @il mtmer
spati al di stribution of the park access for a
point el emamtc)esasndgprbegy manual modi fication (G
(iThe | atest census data (by age, education,
Statistic Bur eau of Guangzhou Muni ci
http://tjj.gz.gov.cn/stats_ _newtjyw/tjsj /tphcesj /
| atest version at the time of writing, the da
Therefore, here, the research utilised the si:

(iPopul ati on aned retrs gat d 2@ | s from the Gl ol
(https:// ghsl .jrc.ec.europa.eul/).

(iR3grks Iist released by the Bureau of Forestr
access Vi a: http://1lyylj.gz.gov.cn/ zwgk/ sjfbl/
mat ching with OSM GS dathle troedonddielri gptairkrm dfr ol

OSM dataset for manual supplementati on.
(vRoad networks dataset from OSM. 't consi sts
county roads, provinci al roads, and paths wi
processed for further spati al anal yses.

These datasets were depicted &8s a map with de:
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Distribution of supply (park entrance) and
demand (residents area) in Guangzhou

® park entrance
Parks

- residents area
B vater
roads
D Guangzhou
Coordinate System: WGS 1984 UTM Zone 49N
Projection: Transverse Mercator
Datum: WGS 1984
False Easting: 500,000.0000
False Northing: .0000
Central Meridian: 111.0000
Scale Factor: .9996
Latitude Of Origin: .0000 0 10 20 40 Kilometers
I G PR S o |

Units: Meter
Author: Yueshan Ma

Fi g83Sepatial distribution of parks and other objects (r

Met hods

Based on the knowledge introduced3. 2.n2.tlh eMelaintse
accessibili,tzyspnetaisalremeaéssi bility assessment
Fl oating Catchment Area (2SFCA) met hod. Thi s
interrelationship between supply (here iondic
consideration by quantifying their spatial rel
31 and EQudéetilomw 3

1st step: ®oOrYOEWBh pyat Eq (@ &81)i on
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The first step is gehewathngha $@9vidtolri ceBatcchih g
Then add up Y)h ewiptolpiud atth iosn dtp@apudacabrdulrat & osa

2nd step: For €®@@éh B0 pd V& tEiQurdRE roma (

The second step 6" avheuraultatei npgo ptuHeat i on cons
catchWenthgt covers &)t rfawen leiarcch didc§ptud maa a(nl y

spati al accessibility of parks was convelyed b
which is computed by the sum of parkso6 area cc¢
of the data useml aasd hriesBed.l &a | sad d toinon

33212 At the public perception | evel

Theory

Spati al perception is the conversion of an ob]
behaviours with subjective perceptual propert.
t he subj ecti'nmagmenmnaadriyonandwang et al ., 2020). Wi
public open spaces raised by Nasar (1989), it
perception or cognition of the vareinwug omhmesitc
an i mpact on udbekeamgemodi epatiwaweél behaviour, re:c
these three is cascading, i .e., urban emoti on
Additionallyyrabhererobbabi meaguof these influe
and wal kability by Ewing and Handy (2009) int e
physical environment <characteristie€8@ @erdc evatl ik
the physical environment and wurban designbds (¢

particul ar space.

Il n the context of UGS studi es, the a@phgssichil

di mensions, which correspond to spati al proxit
this research. Based on tpwebleixd spdrncge pectoinacre pd fu
this study followed the ovegr ablell oavo ntcoe pu nihd r sdt
perceived accessibility of parks. It regarded
joint effect of physi catle d ebsyi stthaen cep atoi aln ddivst
attractiveness of the park developed by indiyv
objective characteristics of the park. Theref
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visiting (park) behaviour coul d, to a certair
certain physical attribute of the park.
Physical features » Individual » Pak ) visitation
of parks Judegement behaviour
-Scenery view -Attractiveness of
-Cleammess Spatial features parks \\\
-Quietness about parks -Willingness to M Y
-Populanty access . *. | Experential satisfactions
-Size of area -Walking distance -Degree of interesk | %
-Location -Sidewalk quality -ete. N | )
-etc. -Complexity of the > | -Physical features of parks:
road networls N )x);lblic perceved patk quality
_Traffic noise *Spatial features of parks:
Route familiarity public percerved accessibility
-etc. ’ -etc.
-etc.

Fi g8&4Conceptual framework of the for matAdaptodd tfhreo rp ubwii
(2009, p. 67)).

Il n general, in this framework, the associatio
the individual's perception of it and their e
i ndividual 6s eval uatbieohnavafoutrhe Téx e reiveard aweasd i @fn
characterise the individual's perception of t

behaviour

Met hods

As discussed above, this module used experieni
the features of parks. The indicators express
par k. I n this way, the sBebattioh bthetbpopanhe
after cognitive judgments rather than a singl
As a resul t, these indicators could cormeé@spor
spatial features of parks in their perception
at the public perception | evel her e, the i nc
0Satisfaction with 't hoen otvrearvaellll iWag ktion gt hEex preag g
(SOoWEA). This satisfaction indicator can be s
each relevant park spatial feature concerning
survey of this study, with the measuring metho
used in previous studies on perceived accessi
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used -raepsoerltfed perceived accessibility scale 1
transportation. Regards to public open spaces
perceived accessibilityeef andrpar kB GSraspgespi
scal e.

33213 Explore differences
Met hods

As for the perceived measures of assessing the

explored the different methods in perception
conducted by Li et aillti d220Q@f0) elecdamlinweidndihei dw
environment. The study utilised the container
for walkability, gat hering feedback from resi
acecss to facilities, presence of sidewal ks, so

are associations between the calcul ated objec
perception of theearcwiiverdmenetaAby hpulbhi ther e he
studies, their results on the specific associ a
vary among social contexts of studies. Fdr ex:
affect ol der people taking sports (Wu et al .,
Bracy (2014) demonstrated no relation between

The differences or correlations are meaningful

contexts, different human contexts, and diver :
that @aimemgl e@nal measdoes abtpbbliy spadtect th
Meanwhil e, the comparison of the results -of di

or uamdsessment of providers by a single spatd.i
with the help of ArcGlI'S 10.7.1 for conduct i
accessibil ity oepferpcaerikvse da nadc ctehses iptuiblliitcy of par k
l evel as the population collective unit.

33214 Li mitations

One shortcoming of this module method is the
to the uneven spatial di stribution of sampl es
selection in this model @difsocuses omadci tcyoaannda a
Guangzhou, including Yuexiu District, Haizhu T
and Huangpu District, as shown in Figurei roun
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to zoom into the main urban area for this met
conducting indicators for the public perceive
centraly region, therent sofontllye | pemultdatainod Oe mlr
such as farming, fishing and so on, and thus,
willing to participate in this online survey
i shat the smallest population unit of the adm
But , the population distribution data in mor

accessible or require a o6eeotoipdrehdsel daap
geographic data related to population cluster:
street | evel for analysis.

3322 ModuitSurzvey on UGS Usage and Preferences

The online questionnaire survey was wused in a
Ssubbj ectives as bel ow:

To discover the UGS usage and preferences and
(e.g. ,dbwmogoapbics group, by tour frequency g

To obtain data for congarcddinwge d nad occeM godriisli. & int y |

To verify the codeembgriaphi betWwaemcs eciMotdiuclse a
3and to use it as a parameter in the spatial a

33221 Questionnaire constructions

As introduced in 2.3.3.1, questionnaire surve\
use and preferences. Among data coll ection me
related research, especial hmwvleodehvahdpeape ape
recognised for its | arger sampl-estwi shr Vewsr (B

This study appl i-seidt e og the sotnila mrea iarneds ofnor conduc
t he WEHGEHEge and preference in Guangzhou., A few
foll ows:

Basic guidelines for the questionnaire design
Firstly, simple wording was used within the ql
as possible (de Vaus, 1993) . Second, the resp

numbered to avoid subjestavpaptioul arsabnoer (]
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response bias). Regarding time frames being e
urveys were applied in options, such as O6onc
requency instead of exymr&ssiusmusaldwyd®?Hd.ad nédd
ui dance of the Office of Educational Assessm
he options for questions involving categori e
et aiol ecdhuse problems for the respondent s.

o —“+Q o0

addition, to avoid repetitivel/linvalid resp

exampl e, if a participant answered ONod t
tem can automaticahinwgskhp abbhrguestifoons dc
evant questions. I n the paper questionnair:

= un T —
>S5 ®© < O O
- n =

swers, were prompted by annotations in pare]
|l tems of key factors in the questionnaire

Based on the I|iterature review, the el ements
assessment at both spati al and perception | ev
embedded in the questi onnaifr & hceco nspuorsvietyi ednr.e Tihi
where the indicators related to them were | is
focused on five primary aspects. OResi dent sb
modul e meGloacaasdsiUbi | i ty Mmoedaus(ub eetmeb)tg ahieal hhlo @ ©
3. 6Usageb6 reflects the actual records of resi
embrace individual s visiting habits on parks
consists of -ellememtts, walde sawthbedhifoh statistical
explore the UGS wusage and preferences in Guan
ModulasmmMbd WBlfeor t he use of accessibidelemyembdel
mostly frequently visited paerlke noenntf o6oWad kiinn gdb Dxe
in process for -pewraleu avteidn ggMudodaey spaudh [idit &.¢g veiBtelidi N n
the public péoMepuilcem3lae wesl 6 Re s i-edleenmiesndt adnAlc ctel
wal king timedé in OPreferencesd, which were use
t he popul at iW&GS cahcacreascstiebriilsietdy .
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Tab333@he outline of the construction of key aspects of the
Overview of the key elements involved in the questionnaire
Facets Constituents ltems Annotations
Residents Socioeconomic Characteristics Gender
Age
Education
Geographical Position of Living District
Street
Community Openended and optional question
Destinations  Parks The most frequently visited park not on foot Thereafter codenameBgrk A
The most frequently visited park on foot Thereafter codenameBdrk B
The second most frequently visited park on foot Thereafter codename®drk g
UGSs The most frequently visited UGS (except for parks) Thereafter codenametdGS Al
Usage Name of park/lUGS Openended questions
Departure point Departure point when travelling to the park
Transportation
Travelling time
Visiting duration Visiting time spent in the park
Frequency of visiting
Preferences  Type of open spaces for recreatior
Travelling time Ideal walking time Time cost on walking to a park that the individual prefers
Acceptable walking time The most time cost on walking to a park that the individual could accej
Reasons for (not) visiting Purposes of visiting The purposes that thiedividual visit the park/UGS for
Reasons for visiting The reasons that motivate the individual to visit this park
Reasons for visiting infrequently (less than once a mont
Reasons for never visiting once
Reasons for not visiting on foot
Perception Rating on experience or features  Overall enjoyment Satisfaction level with overall experience on walking to visit the park

Features of parks

Satisfaction with some specific features of the park

I mpor t an cobaraotéristipsi

Rate the parksé features accord
the choice of parks.

Opinion Support

Walking reachable parks

Parks meeting the needs

Existence of parks to access within an acceptable walking distance of
individuamehbéds | iving
Walking reachable parks could meet the individual's usage demands.
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33222 Sampling approach

Ab-Bader (2016) states that scientific researc
variables and then verifying the feasibility &z

w a

S

designed t o knohvabkihtes usfa gleGI2 nidn tGuwann gaznhdo u

relationships between usage and preferences a
relationships in a quantification way, which
ra&li sm/accuracy within model s. These relation
ars old in Guangzhou, which was the partioc

y e
Co
on

To
i s

n
I
e
I

D Q@

i
e

sidering that the wuse of ufr btahne gsruererno usnpda cneg
y people who have | ived or worked in Guang
survey. These basic selection criteria f.
|l owed by t(beecdppleamfdo ke Bhhe start of the (
sed the criteria were allowed to continue

arding the sample size, the number of per m
end of 2020 (Guangzhou Statistical Yearbo
S survey with stati sptliecadilzze sshgoulfd claent more
culated by a sample size calcul atido:m%)f.orimmul
S guestionnaire survey, there wérace, (AP ¢
stioneacokbecni ohm. Therefore, this samplin

bject popul ati on.

obtain reliable results and avoid gender bi

rel ated t o, but di stinct from, sex. The |

categorised in binarcyhatrarcme,r i wlesasr ead tturalf @mr me

bl
st
ca
su
It
i d
ma
t h
w a

e
u
t

C

nding a diversity of categorisation. #fAMal e
dy, referred to culturally conditionge&narr
egorisation in a biological sense. It is ni
h as Pamiaoys amanfl uid identities, by i mply
needs t o be trheacto grneisseeadr,c hheorvwse vsehroul d | deal |
ntities in relevant projects. However, for
es and femal es, as sample sel ectisoinblteo acto vk
social and politi2coahel evemkesand @haoa dor wh
conducted.
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Regarding the sampling method, the online que
posters on various soci al media platforms 1in
WeChat , etc. ), and al so t-Hrowagh s i 1otfeerrf prrei eesnodnsa (
recruitment. As for offline quest i eanbnaacier etshr osu
random selection by visiting the streets, whi |

of friends.

At able ofddesscibfdfeitmauad i ng variablecamdbeagsoamd
det aTalsl -4 nA@perdi Xx

33223 Questions in Questionnaire
Types of questions

Mo st of the questions -tcmoitcthe qQuwesttiiom:mn.ai $e@ ma
mu | t-d lpd ieciem Rbdl ialnlk , -emdle d pfemar ms are | i sted -in th
4 .

Tab34eéi st of questi-ohei oeheypebhabhysgungései on nun

No. of questions Forms of questions Contents

Question 1 Multiple-choice; up to three Preferred types of open spaces
Fill-in-theblank answer within the Specific type of open spaces not included in options
6ot hersd option

Question 13 Multiple-choice; up to four Reasons for never walking to parks once
Fill-in-theblank answer within the Specificreasons not offered in options for never walking
6ot hersd option parks once
uestion ultiple-choice; up to five easons for visiting?ark Bmost frequently
Question 25 Multiple-choi to fi R for visiti kB t f tl
Fill-in-theblank answer within the Specific reasons not offered in options for visitiayk Bmost
6ot hersd option usually

Question 10, 16, 23 Purposes of visiting the park

Multiple-choice; up to three

Question 18 Reasons for infrequent visits Rark B
Question 4, 7,14 & 21 Name of UGS/ park
Question 5 Fill-in-the-blank Transportation and time cost of travellingU&S A
Question 40 Name of belonging community (company/school)
Question 2 Openended Reason for not preferring UGS of open spaces
Question 35 Openended; optional Motivations to walk to parks more frequently
Question 6 Fill-in-theblank answer within the t&‘épsglrﬂg type of the transportation mode not offered in opti
Question 14, 21 0 t. herso 0 p t i-choice Specific departing point that are not offered in options for
question park
Understanding the el ements and indicators i n

To better understand the structure of the que:
i mplied by the answel si f oAppehd ki ssetdu ddye t aTialbd de
understanding the elements involved in this s
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|l evel s -8f abable B3ncluding 6Usaged, O6Preferenc

p h

Th
ca
| e
(c
t h
of
of
or
fo
t h

Th
i n
su
re
me
A si
qgu
s a

no

rases used in this study for expressi.ng i ndi

Tab3b®escriptions on the f ouMo ddui(f€hearpetnetr WBGSsS | nve

Di ffererDescription

surveyecType of gree Frequency of visMode of acc

UuGs A Al | types o The most frequenNo restricti

forarks (inc
greenspace,
greenspaces
greenspaces)

Par k A Par ks The most frequenModes of tr
t han wal ki n
bicycl e/ mop
private car
transportat

Par k B Par ks The most frequenOn foot

Par k C Par ks The second most On foot

i's tabiee (AdabBppedidvixdeés the main content o]
tegories, organhemedsi ot othbdestiouey saoabntent

v el composifBi)onsThien t halklee maxii n categories

srproendi ng to the factors c¢con3)a,i nehldi dhhn wearceh e
e questionnaire as quegrsdn darsl,i séh;owdh) i mh arhact
the el ements, which are the characteristic
the questions, shown in the table with a bl
| anguage appearing in 1) and 2), shown in

|l 1l owed by their question/ aobeeki sgrwial hnulmé ¢
e questionnaire inpahedh(sbe Apppmodidendys. pal
e data collected for measuring indicators wi
terval vari abl e. Nomi nal wvariables are thos
bt yping -lmande ¢ ad etg@oardysdrt, , 2299pbu immcl udi ng i ndic
asons for visiting, the modes of transport.
asured in nominal terms but have sequenti al

ntroduced above, data on the extent of sati
estionnaire were ranked from 1 (strongly ur
tisfied/ agree; verypomtpolkbithatt) 6 scaffer efbben
mi nal data (e.g., education) and ordinal d
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duration) may in certain circumstances be tra

di fferent analytical usage.
33224 Validation

Pil ot study

The initial version of the questionnaire was |
the three instructors to form a second draft.
Chinese and used hien laogpiiclaolt fsetausdiyb itloi ttye sotf tt he
the questions communicated. The participants
background knowledge in urban planning -amdal | ar
resident s. Participatisoamuwdaurekdrowmdlrivhnewsmal
divided into two stages, first participants ¢

any confusing and obscguenpbyntshendobhlet pulcpec
recorded through open communication withtahe
the ®NoDvenmbOelr9. Specific probl emsnmalr tiasseibrepl roow:e r

The unclarity olffarerxpagees smakes ns smenequesti ons
the same questions relating to different parKks:s
on foot and the second most frequently visite:

The questionnaire is |l ong and the answering p
respondents | ose patience easily.

Some terms were confusing to be understood by

greenspace, regional greenspace, and square (g
To deal with critical mi sl eading and misunder
as foll ows:

Parks in different usage | evels were coded (e.

could reduce the time for respondents on reca
corresponding questions to them.

The questionnaire wast hcdnaesss,i fwhidc h nd cou Isde pdarr aw
again once thekhemateltaahsew bebped respondent s
parks referred to in the questionnaire.

75



So
sp
t h
e X
et

Mi
t h
qu

Su

ASs

gu
SC

Th

ma
co
20
De

qu

76

me of the ter ms, for exampl e, 6accessibilit

e
a
a

C .

®© ®© 9 @

O O N —

cific context, e.g., Othe extent of ease t'
t cannot be repl aceyw, wesruec hc cammetnyt paetse do fwi W G
mples for auxiliary wunderstanding (e.g., 0

) 8) .

or revisions to the second draft were acco
rd draft, which was finally reviewed by t
tionnaire for the flbambhé reskbatbhEsgudyh

(7]

vey procedure and compilation

ntrodS8amplpiamgadrmaph above, the poster was
tionnaire online. I t -bwas ndevdiigrmhe dd DR shhaw
ning to directAlyl oppaernt itchiep agnutesshtel eor nenf apierqgea.t r
Appemdixi B8 )t h(es ecen nfspepietenfdfia oxre nBclo mp | et i ng t |
technical support foprovhded ob(ywenrej ugaune. sctoin

® S O»

ure and fwiecdelayndusoepden platform in China f
|l ection, etc. The collection of the online
0. Theofcot hecpaper guestionnaire started
ember, shortly aftelr9 whampe ltlheed etnhseui chigs tGO
stionnaire to terminate.
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T ERSERET
R0 BT

o)

Fi g85Peost er of the questionnaire survey o
33225 Limitations

Al't hough the I nternet has benmonr ewitldoekl pyh yatci cce spsait
soci al media. Therefore, the composition of s
popul ation in Guangzhou. This was resolved by
of the analeyrse snerceessuslatrsy, (whel ated to certain
anadyé¢awei ghted and unweighted analysis) to en

further details of the questionnaire weightini
Additionally, it is worth noting that, the re
extent | imited for ensuring that respondents
used as a mandatory @andiuteisdn otna as areesse n Tthlee r @&
account that the jumping logic tree set in the
peopl e. To ensure the reliability of the dues

mar ked them by coding each questiopf3ibdd2v1ldual
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3323 ModuiConmpari son study: the wuse of UGS in
types of UGS accessibility modelling

This module investigated the compar(Cbaptef &G
Chap)€&€re 7numbetemmh ¢goalgs targeting planning n

consi stent wurbanization appearing in cities a
in a city including planning, stons dr cotvieoan ,al in
participation and perceptions, which coul-d va
economic groups and so on (Lawrence et al ., 2
Firstly, the use and demand for green space VeE&
economic char acAsermesnttiicosn eodf epaeropileer., t he acces
i mportant for the planning andipasitgmfoft hgse
i ncorporated the popul ation preferences 1into
di fferent measures to gain the accessibility e

perspecti vedModluHIE hrBpJwedreabami ned i n compari son
provide guidance for future green space acces
demand.

Modui2&€ haap)pperresient ed a comparison of the use o
counttmtesi sed surveys from two countries with
potentical tasoa@iloi mpacts onl h@G&ppuasret layn df @lrled veea ce |
i n Modul e 2, with the processing and similar
with the natural environment in the UK (MENE)
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Compare different UGS accessibility mode
rporate public preference
sesatbi on of the comparison studies can be

ored the relationship between demographic
ssibility measur emento,r whinsh rwaculidh gbeactclees|

Popwdiaghtoend adaptive thresholds for the mo

in studies. For instance, the adaptive t hi
e adding up the anddgyisgrsedintihir eosfh od@S owi twvh
erent gender and age popul ations (Carol i n;

s of measure model s

r its first stage of i nvestigating 4+ he v
graphic characteristics, it next explored
city scal e:

ner al Buf fer (unweighted) (GB),

p wlea tgihared buffer (PWB),

atbt Bwo Fl oating Catchment Area (M2SFCAA) a
ptWeatgiht ®&d epwd|l oati ng Catchment Area (PW2S

n two modes of di st anlcienaenefalsiu@ednean d mee thwa

otal, there are eight types of park acces
arison was to explaoametehmse @rid ewei @ptit didff ei
ures on modelling methods, therefore, t h
oses (although there are alternative met hc
timgnCa®icka (3SFCA), etc). The compari so
ods was compared with each other to identi

i nally enabl ecdamedegecdantdfidy peodlklddeae ngs:
ods of accessibility modelling

i fically, GB used mean preferred wal king t
ting bufBfteertsa.b| Telmall dmegeans tt i me was obtained
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correlation between rel atack edpd mdg eeh § lomg etsh me a-

data analysis from the survey in Module 2. P
characteristics of different regions to acqui
emp !l oy eadc cneepatna bw ael klionngg etsitme f or model |l ing the t
2SFCA analysis method. PW2SFCA wutilised demoog
regions for gaining various walking timaesttial
2SFCA met hod. -IFRinreaalrl yands tmeativgchrtk di st ances wert
eight types of park accessibility.

33232 Overvisawmw eyfis t wo countries: UK and China

MENE survey

The data used for c o mpdeerrii sveerd wirtohm tthhies UsKt uMioyr
Environment Engagement ( MENE) omni bus survey
http://publications.naturalengland. org. uk/ publ
(NE 2019) . 't wasprdowead vadledoranseporedary anal
transcripts of interviewers in weeklyweari medrriac
and the whole MENE survey ¢ dEy d-gfnoere rtnenme nyteaalr s
sponsored by the UK Department for Environmen
contribute to &t h\eatUKo ngaolv eSrtNdEtdi rsttt @ € st Dat atblaes es u

by interviewers with professitodalcley athrdaiwn @ ch |e
sampl e popul ati ofassiclledwiscgi o sp @amner col | ect i
can be ditwvhirceed ciantegori es by ti me span, we e k|
guestions, and quarterly surveyed questions.

Questions design of this survey mainly ai med &
environments, from which interviewers produce
frequency, motivations, barriers and so on.

Rati be&ali @d GuandaehoCGompari son

For the survey on UGS in China, Guangzhou was
sevencmegas, which is the highest category | e
Beijing, Shenzhen, Chondigi ingnalChengas mreapoMi ad
Devel opment Programme (2016), Guangzhou has tl
terms of the UGS condition in Guangzhou, the ¢

capita (pla7n.k3Gam2e)g zchou Forestry 28Rd ) Gdarhdienn aByr @
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known and | argest megacities in China (Bei]ji
Statistics of the Peopleds Republic of China,
As for the UGS from a western country, London
and detailed existing secondary data availab
Environment (MENE) omni bus s WNEvregm 2003 tsar @l
source aviat it @b/l lepuadtl:i cati ons. naturpn)] ec®lverd.ng
popul ation across the whole of the UK. The UK
contains over 62,000 UGS sites including publ
covered by 40% ofepubgi t6gBeesaqsmpcpar bsfper |
Considering the overall comparability between
urban green space especially park area and t he
were chosen as the compgatsong ditbflgrebgcest anit:
and preferencrisefired pmemamecti ve i n western ar
Establish btemwareabiGuianyg MEdNNE s)urvey and

The screening of the MENE survey data can be o
that the questionnaire survey for Guangzhou U
compari son between t he thwo psaurkvsA yodf #BCsSess.pl ail g ¢
survey data in MENE survey used in Chapter 7
The second point concerned the selection of [
related to the selection of the data set for
regarding with MENE survey emlarsaded htatie rmd str
responses to questions about attitudes, experi
records was categorized into two datasets, O0Re¢
one or morteheipadts seven days to the natural e
i n which these respondents were subsequently
being recorded in the | atteridatasiebn fToeseohn
used within this research. The reason for choc
guestionnaire are scattered across them. The:
MENE OVi sit nQatéavd ,siitndluuditi ono, Ovisit activi
6form of transportationo, 6extent of enjoymen
dog ownership), and four questi owi sfirtonf rVeENUEe 1
barrierd, Oease of accesso0 and O0satisfaction
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Finally, in order to establish comparability I
contexts, interval restrictions were applied t
where necessary, incbmpafatl owi agalvpyges Whean
park on foot, they were first fixed to walKkin

of f ewer than 200 minutes of Vi sit ti meaadd n
data from records that me t the conditions wer

values depended on the upper and | ower ranges
guestionnaire on t hlei dantee ch asnsd tamed aad psroo pvreir &t & a
studies (e.g., Luo, Liwu, Li, et al., 2017; Zh

33233 Limitations

Si mi IMordutjcet he hligdhk cofsi on dat a, especially th

administrative | evel, also existed as a defi ci
of geographic wunits into | arger on®&tudy.ul Aln oot
l i mitation could be that we cannot exhaustivel
scale one by one, which resulted in3ab)e alvleaaa
for each park in Guangzhou as only four respot
the main objective of this comparison study, t
parks and populcat iammnd ¢mhadembeasitstaate i ts feasil
i nto common accessibility model s.

34Dat a Preparations
341 Spatial-pdacaspiag

As introduction to the spati3al2tiier @asetts ei hoal

dat aset s, namely roads, popul ation settl emen
constituted the spatial el ements used for ana
uni f opmopeesawmmg iars tsthe di agram before they ar
and analysis in related6modules as il lustrate
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Road datasets

|
'

Dratasets of
Foad polylines

Fopulation
settlement data

84

Township data

UGS data

Re-projection (with WGS 1984 UTM Zone 49HN)

'

Fopulation
settlement (raster)

}

Townships
polygons

'

UGS points

UGs
regions data

|
.

UGS polygons

Split Line at
points

Split Line at

Data conversion
(To vector)

Spatial selection (by attributes)

v v

Park points

I
Fuzzy search
|

Park polygons

H .
—=» Mizsing parls

vertices Exizting?
l ¢ Tes T
: Selection by
Awailable :
Data_s:ﬁs Dfdrn ads Aggregation by parks location
WL N Ges spatial relating | +
| Supplementary Mgn_ual
parks editing
Spahal merge
Spatial append
| ! ;
Residential points Fopulation
Road network (Modujep.?) regions (Modde Farls” entrances
Fi g86Fel owchart of opatcieslsichagt asets pre
I n particular,ptbeessirsg psiogmcwasngpma@t a with
coordinate system. The foll owing procedures f
Road Networ ks
Road dat aset s contai ned sever al | ayers of r
0l evel s6/ hierarchy such as county roads, ur ba
separately split at poinseseqénhel ynsplristectat one
process was undertaken in order to portray th
space that would be used to embody the connect
t hcer eati on of seraviomagt lag ewi tgleneuwu faftii oinent node s
ot her contiguous roads. Split Iines in all th
compl eteness of road data. The final-7.road net
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Legend

Roads

Township boundaries

central city boundary

Distribution of roads

Legend

Road density
High : 3060.98

Low : 183.33

Township boundaries

central city boundary

of roads

(b)
Fi g8%Del st r i( badntdi odreld i tryoadi net wer kst y

Density

Popul ati ons
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As for popul ation settl ement dat a-met eputgr ddt
i ncluding popul ation count s. Popul ation data
data released by the -@Bétgbrald Huenmha ns )S g tStclhe naevni tn a(
2019)) to the areal township units that were

cell s. It used Spatial Join for adding the po
Original grid population counts and the final
Fi gud e( @8) an8d (Fhi)gurreesp3ecti vely.

z) ~

. fi townships
> grid population counts
» Value
& o

Low:0

central city boundary

a Grid popuimatirencaedt g (2!

Legend

Population Density (count/ sq.m)
0.000 - 0.004380
0.004381 - 0.01195

[ 001196 - 0.02168

B 0.02169 - 0.04016

I 0.04017 - 0.08541

Township boundaries

0 5 10 20 Kilometers

central city boundary

b. Popul ationés distributic
Fi g&8Tehe grid popu-matirencdhta Band260Be popul ation dist
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The raster data were converted to point for ma
as a population distribution dataset at the re€
36) Mmdul el 2@ addition, the residential points
unit, township, which were employed as O6Popul
Modul eTlHe use of administrative subdivision c¢
i ntended to harmonise with the geogr apvoidcudle u
1

U ban Green Space (UGS)

As for the UGS dataset s, they comprised two f
contained the accessible points of UGSs and t
were diverse types of UGSst Maepc odradteads eitns ,t hteh eo rg
filtered by spatial selection based on attrib
parks data consistingigitboBh points and pol y.

N
- la
|
SR S
. 2,
L
o ; Som "
R Lol el Tk Legend
LY g b , . «  Parks points from OSM
Parks polygons from OSM
central city boundary
0 : T %0 Klometers Township boundaries
Fi g&9Dei stri bution of all original par k dat

Point data of par kselwaetreed fpialrtkesr eodn o uhte ddfa snosn o
answered by respondents in questionnai rearsd Mi
coordinates online. Consequently, the point d
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e comprised by processed original park poi
gi nal point dataset including 7®&t)t wielv et es cira
as a new dataset and wused for selecting p
ati on wi tBhe cpaaursReBopoonflyyganks wi twegd e @ mésv&(c e
hestcate ering on the plereitpbhesoreye ,wofu |l tdh eb et onwor
tonctising centroids marked by the suppl eme
ir acHese, poitntdi.d not use the common meth

I meter of parks (Hoang et al , 2019) . Beca
ced off and not accessi bl e. Ani stxraimptl eofofGuwa
shown31liOn Asi gaurreesul t, the original point da

e mergeddamna o wmepresentAsng@ tlkResupar ksdheemtrn .
supplementary point data of parks were me|

Fi

Par
St a
fil
dat
che

t @

Dur
bou
dat

gdrYr®i aogang Park in Guangzhou, has a fence along it
k polygons covered areas of parks. Parks i
tistics Bureau (open access via: http://1y

tered out for spoptatalalpdmoks dat &ArkWMapt i wihei
a were processed for jointly conducting ac
cked for their spatial match to the park p
polygon data that had not matched the poi:r

ing the spatial selection progress of par |
ndary was establishaedar atso aatsteémwcadati @ nb dowmadar
asets used for anmnhlysis was shown in Figur.

8 8
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« parkEntrance
parks
townships
central city boundary
500m buffer

Fig8¥®Pistribution of the preaocoaeasyesdspark datas

342 Empirical Dat a

3421 Questionnaire Coding

O ~+ o0 o0 o © T
X T O ™M O O ® S5 O

- >
- e~

o - -
c 9 =

r a more effective and efficient anal ysi s
swers to some questions of the survey were
n be interpreted fromdt woanlseweelad,¢ ow hpepreent o ro |
ded for distinguishing their validity, as sl
rrespond to values that were used to flag t
spcadriions denote that the value was not wused t

filter douurtti men\wallbisk qieetna anal ysi s. Rormbtybe
e analysis associated with those el ements cc
tent records coded as 026, 630 and 06406 and 1
another | evel, original valwues of answers
avel time duration, visiting duration, age ¢
e efficiency ofs fwirtthh ekre esptiantg sitnihcearle natn ailnypslii
bl6e p3r ovi des details on the coding values o
estionnaire. 't i s worth noting thavalfwea wveds

89



90

calcul ated by dividing the threshold of the o
30 minutes was given a value of 8: 40/5). Ti
60 minutes) were exprebsedhaoahdfdrwml gedsbyheill
more than 60 minutes was given a valwue of (60/
the time range, each increase of 1 correspond
this way, the coding of the original val ues
i nformation they contained. The defined val ue:
that appeared i n the duaessetdi oonnn asi ornee rleasiuM at dse ds
vari ables comprise too few sampl es, these ini
aggregation of sampl es, thus reducing the eff
redefinition of these specific variable value:
Tab3e®ef i ni ngfeatoes. for
Factors Variables Value Factors Variables Value
Less than 5 min 1 Less than 15 min 3
Questions?, 8 6 to 15 min 3 Question18, 23 16 to 30 min 6
uesti ; uesti .
' 6 ’ 9
Travel time toUGS 1610 30”“?‘ Visit duration inPark 311045 min
Al Park A 31 to 40 min 8 B(C) 46 to 75 min 15
41 to 60 min 12 More than 75min 17
More than 60 min 14 Not sure 0
Very difficult Question27, 30 Very unsatisfied 1
Difficult 2 Satisfaction on Unsatisfied 2
Question9 characteristics of Neither unsatisfied nor
Ease of access to  Neither difficult nor easy 3 Park B(C) g 3
Question26, 29 satisfied
UGS A - S
Easy 4 Satisfaction onthe  ggatisfied 4
overall experience of
Very easy 5 walking toPark B(C) Very satisfied 5
Less than 5 min 1 Very unimportant 1
6 to 15 min 3 Unimportant 2
Question25, 28 6 . . .
Walking time to 16 to 30 min Question31 _Nelther unimportant  nol 3
Importance of factors important
Park B(C) )
31 to 40 min 8 Important 4
More than 40 min 10 Very important 5
Less than once amonth 1 -
Once a month 2 Willing 1
Question16 Twice a month 3 Question32 -
- Unwilling 2
Frequency of Once a week 4 Willingness to walk
visiting Park B Twice to three times : 5 further toPark B
week Not sure 3
Every day or more often 6
Question34 Less than .10 min 2 Tgtally disagree 1
Preferred walking 11 to 20 min 4 Question33 Disagree 2
time/ Acceptable 21 to 30 min 6 Attitudes towards Neither disagree nor agree 3
longest walking 31 to 40 min 8 viewpoints Agree 4
time More than 40 min 10 Totally agree 5
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3422 Demographic Characteristics Weighting Met

The objective of conducting the questionnaire
among the sampling population, which are furt
sociodemographic characteritstiisc st h(eBaetfeommaen eests «
representative the popul ation characteristics
hypothesis. Aguar eeunedsdr tt waksecahnii t or t he vali da
comparhedt wei tpopul ati on census of Guangzhou (Gl
sociodemographic characteristi ¢k prea\wi daesd ed egte:
demographic comparison between Ttahkel n@e ngseunsd ea n
wei ghts for an example, the number of male r es
was higher than its proportion in the whole p
mal es. The wei ghitteadivalsy t chieviediomge tclad cmal e prop
popul ation (obtained from the census) with th

= 0.85) . Therefore, when survey data are ana
for males would have a reduced i mpact in corr
cal cul ation was generated through the O0Wei ght
applied for both gender ,| asge sc atse&Zgdhroiwens i aan d a

e detected di fferences wer e t hen used f o
sociodemographic group. I n the subsequent ana
I appl i ed buontwhe i wgehit eldt etdy paeersd of anal ysi s. Ta
l ine and paper questionnaires were provided
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Tab37&%al i dation of the representatives of popul ation
popul ation group.
Observed Expected . . .
Item Category Count Survey % Count Census % Difference  Weight Chi-square
Male 1478 61.02 5331127 51.88 9.14 0.85
*kk
cender ko male 944 38.98 4944021 48.12 9.14 103 117736
18-24 303 12.51 1862543 18.13 -5.62 1.45
2530 869 35.88 1468606 14.29 21.59 0.40
Age 31-40 952 39.31 2499930 24.33 14.98 0.62 947.187***
41-50 238 9.83 2001680 19.48 -9.65 1.98
51 and over 60 2.48 2442389 23.77 -21.29 9.58
Primary school and 57 1.53 2142853 17.70 -16.17 11.57
below
Junior high
school/High
. school/Technologica 813 33.57 7469316 61.71 -28.14 1.84
Education | academy 1181.175%*
College 631 26.05 1221764 10.09 15.96 0.39
University 770 31.79 1116627 9.23 22.56 0.29
Master and above 171 7.06 153297 1.27 5.79 0.18

*** indicates the Asymptotic Significance value near to 0

343 Data used in 2SFCA Analysi s

The construction and analysis steps of the r
Equat3dlonassd 83 3.. 2WHen it was applied to this st

the variables in the model and-8the spatial dat
Tab3ilB SFCA model variables counterpart of the practica
El ement s . . . ) .
2SEFCA mo Description Data in pr:; Type of wvari
d Service radiu: Proper wal ki Textual lapwotri
s Parksé service a First caté&éhge Spati al |l ocati
radius for pe 317 Out put and
. Al | accesses .
j Accesses to showRi §®Te Spati al | ocat
. . Spati al |l ocati
R Popul ation ¢ Grid popul a | nput
i Popul ati on lOCentroglrdisd of Spat i dnlpudtat
AT P Servaa:pe_amty (s_l Ardmopul ati Textual Qutttpruitk
by its servii Il nput
i . . Tot al area of : :
A Fi nal at_:ce55|_bll the residenti Spati al |l ocati
residenti al Output

wal ktihnrge s ho

To be specific about ddescihg nedteente ntth @ ns etrhviisc emorde
equated to what people deemed to be the appro
kil ometre (approximately 12 minutes wal king t
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related studies (as sho#vn2)id&ndlatbhe deat aLiccelrlae
(mean value of OAcceptable | ongest MNMaodw)e8 2 ir
referred to the service area g¢gebnueirladtiendg inmo deealc |
net work analysis, which involves th-tionsedobftai
l'ts result wasZZembawn t me Fsguiral 3number of each
was matched to the spati al | oc altli oanbBo voef)t .laé | me G
was the number of people served by the park,

within the catchment area, corresponding to t
Settl ement Data as eprueswi ooufs | syt adteissctriicbaeld )u niTths
intended to rationalise the calculation of the
i naspwas the seri al number of popul ation grid
popul ation grids ATtRassp atthealo uatnpadty safs tlheev efli.r st
as values of a parkodos area divided by its ser
par k poAwmnts daitea.ul ti mate output of the model a
the region, where the geostatisticatgluamdr adfi
demofbreparea (i.e., townships). TA&Pvafl uel Icop
avail able to residents withid aonf atphper oaprreiaa.t eT h
i ndicator was t hpmi nctl asscsalfe efdr oom d@Vefriyvepoor 6 t
Breaks (Jenks) classification met hod.

Legend
First catchment area of 2SFCA

Township boundaries
0 5 10 20 Kilometers

central city boundary

Fig8XrZhe calculated first catchment area of 2SFC
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Results an@hRips &u ss idon

Thpsagtves details on the data analysis proces
answenri ntehseear ch quaeanttirogdswh@eiovred fl-dwcbarthi§Fi
showing its three mdreeseasr cmcdquaeetdi, omnsn wdri € hr e
modul e corresponded to achi ev & .alrhdjeencottievde si nt hFa
1. Al though the process of data analysis is o
process and results of the analysis were inter
i nterrel at i oencstheidp st hcraonu gbhe trheef It ype of data set
of objectives.

In terms the typMedwl(f€ dingdaa rsaodidrncaelsy,siisn was bas:
empirical data from quest iMordud i€hea pslreandyspant :
coll ect epdr ocrecs sgrde from existing geographic se
consisted entirely of ipModal/Ca aP/c®meyarcat p.rilma
from Module 2 with other exi NtEing secondary s

Regartdhiengtructur al role aspect, tMoe eavh @l ee sd w
since the major information about the key el e
UGS) is endMomphe QedinMibduimak® use of somdodellf or
2as an empirical basis and part of the quantit
di fferent perspectives, respecModealcwn2Faorbuit eds
i nformation on validations of the associati on
provide evidence for the incorporation of the

i CBapteMo@ube 3
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Chapter4 Resul ts andMDds t®msatti ioanl
Mo delAcicnegs s(i SMAnd yPubl i ¢ Per
Acces s(i bR&A&NHI tPyar ks

411l nt r odafct Mochu |l e 1

Thickhapter explores the accessi biplercegi obedUESTr §
through spati al model |l i ng, empl oying geograph
main aims here are:

., To investigate the spatial wal k-pegcacecedsli év
, To reveal the disparity of measurements on
accessibility |/ perceived accessibility).

., To produce factors with wei ¢ghltrxeofveddh(aficacre s &
example, differences in acceptable | ongest t
This chapter was divided into two sections wh

4 P2X2MMeasuremb BPMeasurfeowmentthe first section.

This work wundertook spati al model |l ing of UGS
popul ation and park entrances and net.wolrtk salfs
conduwcuthbggdt tcei ved assessment on WrG&GSt eadc caecscse sbsiil
from a questionnaire survey. The purpose of t
proximity to UGS from two taepefttsst aagi mvel | , i

Anal ysis methods included the 2SFCA model , s e
spati al relating analysis. The results for tw
map witdhmémsieonl ess accessing |l evels. The ana
Guangzhou's central city area (covering six d
data analysis in this sectionfiderRcdb6beveleaacl
confidence5%nterval of O

4. 4 The Di s pBAIPAYN da Barn § sstf atche omecond secti on.

This section-topntcai,nwittwo tdheb first focused on
accessibility I evels of the same r 8gan@&ns$ Tihne G
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second targeted determining weights of overl oc

ones being stressed by public perceptions that
an insight into the ceosnpiabiilsiotny bre¢ aveememie mf €r e
step in the inquiry into .hidden factors of re.

Anal ysis methods mainly consisted of spatial <

Process (AHP) model . The result for di fferen
accompanying map. The resul,t whoirc hweciagnh tlse oifn tfi
accessibility assessment models in the future

Some work related to this subsection reused th
with paraphrasing

42 SMAMMeasur ement

421 Data Preparations

As introducegdledtni arme tllmiss madsur ement focused
Its six districts: Yuexiu District, Hai zhu Di
Huangpu District -2 aocdhssesouBwdBn iIrheFirguarseon3 for s
areas rest with two main aspects. First, they
people employed in agriculture, meani ng itthsat j
It al so depicted that mo s t of the residentia
coll ected questionnaires werelpriaadifgwl oamp

di stricts could notomepfrebtewtpedpepl @oeveperadei cod
there

Tab4dldhe proportion of respondents in urban
Count Per cent
Urban areas 2237 92 .936
Rur al areas 185 7.%4

Datasets usedSMArn mehassurriengg otnheBag8.e2béen expl a

As for popul ati o8 Insndi batesnt h&i guhe PRopul at
clusteredwest t hpr ismathly comprising the whole

of sever al di stricts -vaedgtaecremtparot iaf, Heaiszhheua BDIi
part of Liwan District, the southern part of
Both aggregated population in townships and g
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The roads dataset contained sevé8r 8l 2dillfhfeesree nate

merged into one dataset and then split at ver
service area generation paths with sufficient
net work feature$&igave@iBkeh shown in

422 Regional distributio8MAharacteristics of p

To exami né&MBAohfe pfarnkasl i n terms of regi onal di
statistics on park accessibility were taken w
district, and the -Results are shown in Tabl e -

Tabd2& onal descri pMivvad usetsa tfiosrt ipcasr kosf wi t hi n t he ¢

SMAral ue

Di strict Medi an Mi ni mum Maxi mum Standard DeMean

Baiyun 1175.75 .46 68882.8919326. 84 12184. 31

Hai zhu 221.41 15.47 122965.832285. 29 14982.03

Huangpu 1686.33 .00 41782.4313897.97 9901. 12

Li wan 169.21 4.50 1222.95 250. 92 214.07

Tianhe 2462.61 1.87 90841.1625482.31 11679.91

Yuexiu 120.69 4.11 11285.822629. 65 896. 45

I n comparisoBMAtfhe amakxsi fmmams f ound in the Hai zh
hi ghestSMAv eTriaagnehe Di strict and Baiyun District
spati al accessibility values above 1, 000. As
outl iersl((@pi)gulrFa( ¢l r o f 4ier edde paihcetoiaoonc eosfs ithbi | ity
scaHbewever, accounting for the distribution of

to a normal distribution (at-Sdhdsi g8y =¢Bs0D, <i 0.
l ogi cal to | ook at 't ha |Iditgt ruish intgi armh eo fmesdp atni a
can be observed that the overall spati al acce
Tianhe district at the top and Yuexiu district
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Boxplot of Spatial accessibility value by District
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Fi g#4Tehe di stIMAhatlt ues oh di striSMAa(aesthé:bokpl staote
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To determine the overall sHOYMA ahlescwess tbapgs
|l evel s, and their distributi-dan GQecodsascdess r(icn
and O6Very easy6) was |l east found in Liwan Dis
hal f g@f onmkewi éh inadequate access. (6Difficult
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Percent of the level of spatial accessibility in districts

100
i - - .
Level of spatial

accessibility

W very difficult
fo ult
eral
Easy
50 W Very easy

Percent

40

Baiyun Haizhu Huangp Liwan Tranhe Yuexiu

Name of district

Fi g#42Per oporti on &MAtehvee Ic loafs spiafrikesd i n each di st

I n order to further identify tSiMdofgepagrkphi a
autocorrelation analysis was undertaken based
of the el ements. The3ggeap)yatedi aeaabégsisai( Fi lger
exhibited iatispatcaldd ¢l ptoison (gl obal-vadMouwands 0l
Thi s suggeSsMAefd pdraks tthended t o undergo spatial
with high values and | ow values with | ow val uc
and quality of green spaces in Guangzhou, evi

Specifical |l YMAapperneeredpaonk aggl omerate more si
including the central par teasft erinwagmardi, s twhii cth
owd agglomeration in the southwesokerpopaet
ccessibility to parks also occurred in the w
es adjacelnowd® ocltuhsitseadg b bienr ni tcsorre@ut h BMAr e t
monstrated a clustering of higher spatial a
|l ygons, this change may be attributed to th
ound the area (especeanl dgnonandesemst asi gep x
n the accessibility of green spaces in Haizh
arts of Haizhu had a small |l and area despite
hese areas also had poor spati al proximity t
paces in the central and eastern regions was
uggested that this wasesseevVas edntohesseepatt & C

nw o —+~ 7T O 9 T o — 9 —
- o o —
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With this i rminhndd,cltutsd edhinghcemdmame mam ti o ft H e
could also stem from this, i . e. the shcgddsi
gathering in the Tianhbepdesedich tbubdwal-soHDY
eastern part of Bai-tyiugnhd@iasggliame rwehteircen tahpep edari g

closely situated in their vicinity,ethespherett
subsequentl vy, when this clustering block map
(Fi g8()a,) it became eWiglkdtcltihsaterihreg 6ihn ghi anhe
may be due to a sudden decrease in populati ol
surrounding area was | ess pogupanlddiantdr ihbauwt ia
area presented a pattern of high spatial acces
spati al accessi bitl ictayn. bFeu rrt hueg hmoy ed eotwedc tcel du stt he:
park spatial accessibility tendedbyoexamuni ng

t wo maps. tTohgiest hies consi stent with Zhu e- al
concentration of the pepel apment hafl bedenospa
Hai zhu District that hardly met the need for
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Moran's Index: 0.265019 Significance Level Critical Value
z-score: 5.248343 EE (prvalue) {x'acoce)
001 mm <-258
p-value: 0.000000 005 @E -2.58--1.96
010 [0 -1.96--1.65
o 3 -1.65-1.65
o.10 =3 1.65-1.96
0.05 1.96 - 2.58
0.01 =W >2.58
] fp——lp
"
4 I\
4 “ >
b - « .
il
Bt 3 Bk
¥yl A h ‘f\ {
i ) I LM
Dispersed Random Clustered
a Analysis report of spatial au
N
Baiy

s
ster of spatial accessibility

b. Spatial <cluster

Fi g#43Resul ts of autocoSMAFfFapapatsiaakhl glsust efi nfpe(a: Spat
Spati al cluster map)

Overall, 't he43lfeasruvel tdsi fifrerFeingurfer om anot her stud
and quality, wHiiagh iCd diisd aetredd m@tLiregwydc i nst ke s wes
in the east (Wang et al ., 2021). This contras
of the central city (for example, Liwan and Yu
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UGSs (Wang et al ., 2021), where the green spac
i nstead of parks demanding | arge coverage ar e;
423 Spatial supplyi efoededndkgr adphifeerpompul ati ons

Sinceesopcomi c conditions may not be entirely I
been a degree of-demaogradploinc i amh &rhaec tseorcii ot i ¢s 0
i ncluding gender rati os,ata@e nménuct Fues$ hamnwho

commonly not evenly distributed in the urban ¢
(e.g., Barbosa et al., 2007; Ernstson,SMAOL 3) .
parks to different populations at the regiona
spati al provision of parks for particular gr o
Specific correlations were explored -parramethr it
correlation (Spearmandos GoMA kel aheomnpepgaoabyses
function had normalised, were examined in tel
gender , age and educational background, conce
results-3i mhoswbdgnead f4i cant correlation between ai
(share) of the population of each neighbour hoc
accessibility of parks in the aweaesThisthmpbk]
was not differentiated by their different | evce
findings that the education (Wei, 2017) variat
green swaves ., Hoconsistently, a study conf i
(W¢gstemann, Kalisch & Kol be, 2017) and housin
2016) . Shan (2014) also verified hbeert teeoro haocnt ecs
status. Previous researchers mostly identifi e
UuGSs (e.g., Maas et. al., 2006; Wu et al ., 202:
Tabd3€orrel ations between sociodemog3$SMADbi pac&mponen
Homogeneity c(Test Val ue S g.
Sex ratio Ye s Pear son Cor 0. 17 0. 0¢
18-2 4 e aorl %) Ye's Pearson Cor 0. 2¢ 0. 000
25-3ears ol Yes Pearson Cor 0. 2¢ 0. 007
314 ¥ ears ol Yes Pear son Cor 0. 1¢ 0. 0¢
415 ears ol Yes Pear son Cor 0.1 0. 03
516 ¥ ear s ol No Spear manoés 0.4 0. 000
Ov_eGOyears ¢ No Spear manoés 0. 4 0. 00O
Eell%%y ScrYes Pear son Cor 0. 07 0. 4¢C
?ecnhioo%r) and Ye s Pear son Cor 0. 1¢ 0 €
Col I(eg e Ye s Pear son Cor 0.1 1
Zobsot(vgé;aduatYes Pear son Cor 0.0 0. 4:¢
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contrast, there was a significant correl at
atistical area (except for th8Mmmifd dlag kasge dr
ndings of related studies highlight that th

oups equitably (Guo et al ., 2020; Gong, Ng
ecifically, combined with the points plot of
gion 4F{guye Yyoung people (under 30 years o

parks at the spacevildeevnecle dwabsy bbeottthert. h el hn e
rrel ati-dnalfdad) eardd the appearance of high

rcentage of younger peopl e. 't i s consisten:
eregypeompl e aged under 25 years are demonst
i ghbour hoods. However, as the proportion of
re dots gathering into thessmalil ey vatueato
e areas with a relatively | arge groug.af320l
r -6 éySelar per-0cdNb60 f@pnd adroveer weadtu® 4dlsl |atssp

gni fi chaandc eallseovedonfi rmed the negative corr e
wer spatial access to parks there. Whereas i
cess to urban green space irteys o(usrOcOens satsr atihgeh t
en compared to other age groups (W¢stemann,
ese townshipséd characteristics of di fferent
| ati on t oi Isiptayt ivad s arcecveesasliebd by t he dot pl ot ¢
ch townshi p4 p(abr)k, iinn Fwhgiuche tdhe t ownshi pbs ad
this way, it i's possi bl e otroouigdcentiinf yt etrhnes
mposition, which at the same time correspon:

e series of five 4d4rdgbpeduggesteds tihmt Fitdger e
t ween 10 andt B3-924pbdscemMbheobl 8ks with a high
re mainly found in thdei sHuangp u Tdiesyt rd lltshan ahna

erage |l evels of access to par ks +tno-g3patcds |
s relatively |l ow in all of these townships
ha district and Liwan district habde-ahds mpbke:
an 10 per cent), and their park accessibildi

l ues (around 2.5 to 7hanWHeéemr tode pteownd hii ms t
seen that most of these areas were from Ti
eir spatial accessibility | evels were mainl:"
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or the proportion of the popul ation aged

el ating with park accessibility, they wer
corresponded to higheo pavkbs mbstslpyatahb
ortion of the population in this age gro
ssibility |levels tended to cluster in the
akindaap 2ompert cent , were mainly from th
hu district. However, these clusters at I
onally representative, as somei ofsthe. d.ow
rict). This regional representation of c |
fested in the correlation between spati al
over 50ht mosstt hdeo tt wdl oftbsl isnu gFgiegsutreed ,4 f or t
15% of the population over 50 years of a
concurs with the outcome of gmotvher oan alf:
e in Guangzhou, which reveals inequities i
nd over, inequities that are present in 5
g, Yang & Zhou, 2022).

her mor e, al | these blocks were found to I
rict, except for one or two exceptions fr
ain-bmordd a@lodnmuni ti es -gtuhaalti tayr ei nc ohmormuosnilnyg Ic
old people living there with typical vul
ss to UGSs (Yang, Yang & Zhou, 2022). YuexX
r sbmlylarin its areas, with only one bl ock
nd only two blocks with | ess than 15% of
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Spatial accessibility indicator
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424 SMAMeasurement Summary

Al t hough people in different streets were cal
was a generhbighliynwdpopulthhtaed areas were more |
access to parks. The western part of Hazizhu L
an inequity of park service forthmltdhegrhiugplse to"
of people aged over 50, was found to have th

correlated.with age factor

43PPMeasur ement

As previously discussed in the |iterature rev
primarily focused on assessing spatial pr oxi
approach is generally teepapbuseopeapgplcedsi bub
reported data in questionnaires. As this expe
t herefore, measured peoplebdbs perceptions of a
obtaroned Qu¥d4tiodnt he questionnair eAf€ls penciAfpipce nd
6), which deals with peopleds perceptions of

perceived accesspbi hitRi ehteessoal a famging f
high (5 for 6very easyod).

Some scholars have highlighted differences bet
as satisfaction. These arguments considered
evaluation of resi dent,s vwmi cahl |s haosupledc tlse od mcdhre
mu Hteiv el indicator system and broader in its s
accessibility has been discussed in the Iliter

si mpflfyeca ed by spati al proxi mity, this study
within peoplebs subjective recogndi ¢dsedfo Tabdt
1 i n Appendikxe whi osient aRifcihvteer scal e was wused, r;

431 Statistic®@PAardalsyadiisfafct i on

Before investigating the study site of the cel
t he 1 mpasoediebmotghraggehi ¢ characteristics (age, g
perception of accessibility to parks.
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Li ke Dixkwumamnd (2028) suggedsdamngr aplei e fffecttorod
i ncome)-r emorstedd accessibility, the analyses v
education of PPAniddemat $ sdmdti o of the#y. wal ki

Tabd#ddnal ysis results on the correlation®#PAettweani dé&moyg

par ks

Chsquare te Perceived ac Satisfaction on
Age Vqlue 330. 2 229.9
Sig. 0.0 0.0
Gender Va_Iue 28.7 38. 4
Sig. 0.0 0.0
Val ue 355. 9 215. 6
Sig. 0.0 0.0

Educat Goodman and Ki
Val ue 0.0 0.0
Sig. 0.0 0.0
a. Less than 5% cells have expebaed expett ééssotuhaanl

4311 PPA

Results from a cr 65 sdiasbp laanyael dy stihse il ATearbdllesd 4al g rs

the three popul ation groups. It indicated that
most difficult to walk to their reachabl e par.l
the | owest perpeoplageagrfe¢ihemgewiol d easy or vel
acceptable walking distance. This has been fo
physically active than younger peolpillei tayndi, n tthh
environment (Di xit & Sivakumar, 2020) . Howev

phenomenon to the old waz4eabdpri sl hhpbuwght hée
citing o6Very diffichltwaswasi lb. Twpee thanh, t Wt

(ranging from 25 years to 60 years). This ph
factor s, i ncluding bias in the data collectio
and -sseellefcti on bias (Bohte et al., 2009). The f
subjective interpretation of questions coul d
this, resulting i n bsiealiseeaidt iad 8. MPard erleatce faor
a strong |l ove for the natur al environment, th
spaces and t husr atnefd upeenrccee itvheedi rp asrekl faccessi bi
po®#PAo0 parks can be explained by their |l ack o

near by parks.

As for the gender group, women tended to per
di stance than men, which was represented by a
|l ess percentage of 't hem iacsusletsés.i nTghiésVeirsy oii rhiflia
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Sang et al . (2016) ; they explained the reason
women than men.

Il n terms of the educational bac&kdu oatnedd ofe a rlse
school and belP&Ww) tgr ddgdetrlyeidri fficult), whi c
educational groups-edacabadt ipergpfedostdef fliecswsl t

getting to a park within their acceptiatheé &8s wat l
first of which is that highly educated peopl e
of green spaces and thereby vi ssidtuctateerd marees f(
Chand, 2020). Sedownd,GSt hes pmatniteld aoawudesvs t h wo
in much research (e.g., Tu, Huang &.Wu, 2018;
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Tabds®i stributiBhRAofoseveildémdgegnapbiboci groups

PP&As | ev Statisti Demographic variables Tot a
Ag e
184 2530 31-4 0 4150 516 0 60 +
Very diff Co.unt. 73 260 42, 460 38& 48 277
% withi 16.7% 7.5% 7.1% 9.7% 7.6% 70.6% 11.3%
Di fficul Co_u nt 30 33t 41, 36s 67b Oc 207
% withi 6.9% 9.5% 6.9% 7.6% 13.5% 0.0% 8.6
. . . Count 88 584, b, 76 6%, ¢ 86a, ¢ 10, b, 387
Neiwhdricul o “ %%, 20.1% 16.7% 12.9% 14.6% 17.3% 14.7% 16.0%
Easy Count 1725t 136y ¢ 257 184 ¢ 172 Oc 92C
% withir 39.1% 39.2% 43.5% 39.0% 34.6% 0.0% 38.1%
Very eas Count 75a 94, 17% 13% 134 10 62¢
% withi 17.2% 27.1% 29.6% 29.0% 27.0% 14.7% 25.9%
Tot al Count 437 347 591 47z 497 6€ 2412
% withi 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Gender
Fe mal e Mal e
. Count 73 13 20
Very diflg within 6. - 10. 8.
. . Count 7 4 11 18
Difficul o Within 6. ¢ 8 . ¢ 7.
. . Count 1 6: 2 0: 36
Neither dif o \iihin 14. 16. 15,
Easy C.oun.t 5 2a 4 7y 10
% within 45, 37. 41 .
Very eas C_oun_t 3 1L 33 65
% within 27 . 26 . 27.
Tot al Count 11 12 24
% within 100 100 100
Educati on
Primary <Senior  CollegPostagr a:
bel ow schoo uni ver above
. Count 19, 1% 2 ¢ 3, 41
very difily ithin 47. 12. 5. 9. 17.
. . Count 35, 1 4 2§ 4y, 21
Difficuly within 8. . 10. 6. 12. 9.
. . Count 23 2 4 7 ¢ 5b 34
Neither difo ithin 5. ¢ 16. 15. 16. 14,
Easy (_30ur_1t 8 1 5 5 2 Oc 14, 85
% within 19. 37. 4 3. 35. 35.
Very eas C_:our)t 8 3 3 5 13 8a, 58
% within 19. 2 4. 28. 25. 2 4.
Tot al (;our)t 41 14 46 3 24
% within 100 100 100 100 100
Each subscript | etter denotes a subset of Educati on odat
the .05 | evel

Af ter the furt hers uebxjpelcotr aetfifoenc t BsP Aobfiett pnabpeunioantsit o r
the interactions of gender and education (F v
of 1.815, p < 0.05) could r &&PAbt pian ksbi. g Fil uisd an
the detailed gr oupPsPMAdoyf tthhees editswor i daurmbiomataofon
charact ereidautciadse.d blmmdses frequently expressed t
compared to women with this education backgro
(FiegB4 (a)). As for people in different age gr
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pr omotPiPBf aofesi dentsd reachable parks taken by
t han weaker enhancement 1in higher qualificati
highly ef@@cattadd Jmlver agely fel tarpamnrd accassi bi

Findings support the work by Roover s ,agHed mye m
(366 eatd) with higher -educatvensi éeéyvyeksucatyeoea
into the natur al envirowmenh. BT aggbe)teh etrh ewsiet hc ot
the upgrade of education (especially from prir
their willingness (needs) to contact natur e
attraxdsiofensurrounding parks. However, such ¢
simultaneously dependent on the .gender or age

Mean of perceived accessibility to parks by education and gender of residents

Gender

W Female
W male

Mean perceived accessibility value

Primary school and  Senfor and junior College and Postgraduate and
below school university above

Education

(a) Distribution of PPA across education and gender groups

Mean of perceived accessibility of parks by age and education of residents

3.00 Education
Primary school and below
Senior and junior school
W College and university
M Postgraduate and above
2.00
100
0.00

18-24 25-30 3140 41-50 51-60

Mean perceived accessibility value

Age

(b) Distribution ofPPAacross age and gender groups

Fi g#45Bear charts of t WPPAI sutersi B wtri d woo fd @enmdnagm atpiho ts chifar |
with significant differences in their interactions (
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4312 Satisfaction of parks within an accessi bl

Regarding parks that people consider to-6be wi
provides statistics on the satisfaction of dif

the | owest | evel of s atthanf alcali fono fwitthe m hexp e rw
di ssatisfaction, a proportion three or more t
|l i kely to believe that the surrounding access
|l oswve | evel of education (primary school and be
felt very dissatisfied with these parks, at | ¢

explained by residenty ad nmrmarckdti ome chhaonicem tolrat
for closeness to green spaces depends on how |
highly educated people tend to feel more pl ea
one (Wu edp.al ., 2020
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Tabde®i stri bution of |l evels of satisfaemogmawhil ge aa
Satisfacti Statisti Demographic variables Tot a
Ag e
14 25-3 0 31-4 0 41-5 0 51-6 0 60 +
Very diss Count 70: 28, 3% 44, 57 3& 27C
% wit hi 15.9% 8.0% 5.6% 9.3% 11.4% 55.9% 11.2%
Dissatis Count 3%t 34t 43 51 48, ¢ 10 22EF
% wi t hi 8.9% 9.7% 7.3% 10.8% 9.6% 14.7% 9.3%
Neither di Count 83 503, b, T, 50 T7a,x 104 b, 347
satisfi+ % withi 18.9% 14.3% 13.1% 10.6% 15.5% 14.7% 14.4%
Satisfi. Count 173 13& 249 200 211 Ob 971
% wi t hi 39.4% 39.5% 42.2% 42.4% 42.4% 0.0% 40.2%
Very sati Count 745 9% 188 12% 10% 10 60z
% wit hi 16.9% 28.4% 31.9% 26.9% 21.1% 14.7% 25.0%
Tot al Count 43¢ 34¢ 59C 472 49¢ 6€ 241¢
% wit hi 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Gender
Fe mal e Mal e
. . Count 65 12% 192
Verdy ssati o \within 5.6% 10.1% 7.9%
. . Count 80s 126, 20€
Dibssati s o within 6.9% 10.0% 8.5%
Nei t her di Count 144 189 33:
satisfi % within 12.4% 15.0% 13.8%
Satisfi. C.oun.t 540, 466, 100¢
% within 46.6% 37.1% 41.6%
. Count 330 349 67¢
Very sati o within 28.5% 27.8%  28.1%
Tot al Count 115¢ 1257 241¢
% within 100 100 100
Educati on
Primary <Senior  CollegPostagr a:
bel ow schoo uni ver above
. Count 15G 184 25 3o, ¢ 362
Very dissg ywithin 36.1% 12.3% 5.3% 9.7% 15.0%
. . Count 23 18% 30 Aot 237
Dissatiso within 5.5% 12.0% 6.4% 12.9% 9.8%
Nei tdh esrs at i Count 58 195 672 62 32€
satisfi % within 13.9% 13.0% 14.3% 19.4% 13.5%
Satisfi. Count 116 558 204 12,0, 89C
% wi thin 27.9% 37.3% 43.4% 38.7% 36.9%
. Count 69 37% 144 6Ga, b, | 59¢
Very satiyithin 16.6% 25.3% 30.6% 19.4% 24.8%
Tot al Count 41€ 149¢ 47C 31 2415
% wi thin 100 100 100 100 100
Each subscript | etter denotes a subset of sEidaurrciaftii main tclayt
the .05 | evel

Satisfaction with accessible parks also diff et

soedieonographic characteristics. A significant
education (F value 4. 43h, im <6,@.utén 4wiStpe cl & wc
attainment of pri mary school and below rated
favourably (mean satisfaction below 3). Compal
not bringniabiowuanta &iifference in their satisfa
l i ne wkPRAI fhfoewr ed i n popul ati ons
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Mean of satisfaction with ible parks by education and gender

Gender

M Female
M male

Mean satisfaction value

Primary school and  Senior and junior College and Postgraduate and
below school university above

Education

Fi g#46Bear chart of the distribution of mean satisfactio

significant differences in their inter:

432 Spati al Distribution of Perception on Park

To understand the potential differencesPBAet wee
this case study area kept the saMmRAalcwex emft ra
samples were aggregated to assign to township:
t he aggregati on -rpartoegdr epsesr,c eoprtiigoinn agr asdeelsf of acc
were calcul ateeldueass. t heir mean v

As a resultshdwegdirtehel cl assified grades into
connotation as the original assessed values (
that , in general, thleedhi Q%2 %P) eisechiceatodd gtrleatn
the streets recognised the adequate accessibi
of parks in the cedtirlallustingt ¢ ® gti loen sd. ce \Reilgt uor fep &
within walking distance and how well those part
was somewhat hi BRArad hawni denwvedd Y the fact t
(col oured with two -&)i,ndpe od!l e rfeelnt itnh &ti gpuarek 4
di stance fulfilled their demands f or palrhke use
Tianhe district showed a hi egleearcepwvempmorl teiveed of
which coincided with another finding in Guang:
(including Tianhe dvstdrngtpepplteowmthetatposi ni
believe that old districts are more compact ar

113



114

increases residentsd6 concern about not gettin
more UGS to bridge the perceived gap

' [ Huangpu

Perceived accesibility's level
[ 'Difficult' and below
© 'Difficult to 'Neither difficult nor easy"
| 'Neither difficult nor easy' to 'Easy'
I 'Easy' and above

Townships without survey samples
| Districts

Fi g#&%Del stri buRRPenv eolfs tahcer oss townships

N

' Huangpu

‘

Legend

Category of Satisfaction with Parks

[0 “Diffieult’ and below

| 'Dissatisfied' to 'Neither dissatisfied nor satisfied"
[ "Neither dissatisfied to satisfied to 'Satisfied'
B ‘satisficd and above

“Townships without survey samples

| Distriets

Fi g48Dei stri bution of satisfaction with parks
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Tabl7/e sshows that the samples were not represer

actual popul ati on. To reduce the imbal anced s
di strict were used for tweeanakgsbssbadee o0
a few regions (16 in total) i n townships wer e
bot hPR#Me par ks and the satisfaction with thes
average |l evels of the mean values of 3.63 and
generally most accessible adcepesceptpanksA(vh
not evaluated with the highest accessibility &
within peopleds acceptable wal king distance mao
of 3D&8t2lng back to a study (Duan et al ., 2018)
Guangzhou, t heir survey <clearly stated an ou
compared with the other regifontshe CGumamngzhmouwmg
Government in Yuexiu District, this is I|Iikely

design of the parkés construction focused mor e
gui deline

Tabd768t ati stical summary of two perceivedibshdicasor s
Samp Number of PPA Sati sfaattesasbhl
Di str coun Weigl with no Mean Medi St d Dey Meat Medi i St d. De\
Bayiun 17 9 2. 7 3 2 3.7 40 1.1 3. 8 4. 0 11
Hai z t 26 4 0. 8 31 3.7 40 1.1 3.8 4. 0 11
Huang 49 3 3 v 3.8 40 0.¢ 37 4. 0 1.0
Li war 10 4: 0 1 5/ 2 3.6 40 1.2 3.6 4. 0 1 2
Ti anh 26 2 1.1 2/z 37 40 1.2 3.6 4. 0 11
Yu e X i 43 9 0. 3 V1 3.7 4.0 1. 0 3. 8 4. 0 1.1
To explore the differences in how people Vi ewe
acraisst r iscqgtusa,r eChtiest s assisted in providing th
the perceived accessi-dguang tveasti edali me dofst B8«
Neverthel ess, no corr eilxaftaoini ovasamndediechd edi et i

of 29. 8XWalwid hofa (. 073) .

Regarding the specARHFAmondg fdemencedyi diis ptl eBaedd
di stribution using the crtresstbabawi ehabBlubsethbe

cell differing significantly (at the 0. 0Bolrev:
proportion of people (only 1.9%) in Huangpu d
acceptabl e walking distance. Mor eover, peopl e

to a park by foot, edf awhitchlte hh agrhe swas Tihheéesmrt idf:
PPAn Huangpu district was at a distinctly hi
proportion of O6very difficulté recor ®PlPdheivel Li
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This is not a coincidental finding, as Yang,
District |l acks greenery and faces serious UGS
demand for UGS in the area should be highligh
Tabd8S&t ati sti cPPAmD Ipeaweklss boyf di stricts
Percein District
of ac St atis Bai yu Hai zh Huanggf Li wa Tianh Yuexi Tot a
Count 43 1¢ 3 13 21 % 10
Very d o withir 8. . 7. 1.¢ 10. 7. 6. 7.
DI f1i Count 3: 1¢ 138, 138, 3 8 11
% withir 6. 5. 8 . 8. 12. 6. 8.
Neithe Count 6 3; 2§ 2 4 23 20
nor di % withir 12. 15. 12. 14. 13. 17. 14.
Eas Count 2 2.5 98, 8i 680, 1 04 64, 63
Y % withir 46 . 41, 54. 38. 35. 46. 43,
Ver ) Count 12 6 ¢ 33; 4 ; 8 ¢ 31 39
Y %% withir 25 . 29. 23. 27. 30. 23. 27.
Tot al Count 48 23 16 15 29 13 14
% withir 100 100 100 100 100 100 100
Each subscript | etter denotes a subset of Districtotc
at the .05 level.
People in Tianhe District were more |ikely to
|l ess observed with 6édeasyd access to paPR&s Ho
6Very easy6 was not small A previous survey i
families with children in Tianhe District, w
behaviours and experiences 20B®29gwrds, 1981; Pa:
Further mor e, similar to thePPnoodeplariknsg aonfd sspaatti
these perceived accessible parks of each ar ea
interdependence using spatial aut-9coug@e at e dnt
contrast ctessg patliialy,adboth perception features
based) interactions and seemed relatively 1ind
or disperwsalome @aveéer a@. @5 | e)v.el (a random di str
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Moran's Index: 0.028129
z-score: 0.601364
p-value: 0.547597

Significance Level Critical Value
(p-value) (z-score)
<-2.58

Significance Level Critical Value Moran's Index: 0.020221
(p-value) (z-score) )

0.01 <-2.58 z-score: 0.479867 L
-2.58 - -1.96 p-value: 0.631322
-1.96 - -1.65
-1.65- 1.65
1.65-1.96
1.96 - 2.58
>2.58

0.05
0.10

-2.58 - -1.96
-1.96 - -1.65
-1.65 - 1.65
1.65-1.96
1.96 - 2.58
>2.58

0.10
0.05
0.01

peoooon
apoooen

|
]
|
|

& -L-' y ‘7'. 1~ -L-'
: by RN ‘E b .' :. 2 ‘b‘ h
rc't:" h {\‘ ' | = L:.‘! ﬁ l‘:\! :

Dispersed Random Clustered Dispersed Random Clustered

Given the z-score of 0.601364402644, the pattern does not appear to be significantly different Given the z-score of 0.479866701509, the pattern does not appear to be significantly different
than random. than random.

aSpati al aut oeBArel aticbh. Spatial autocorrela

Fi g@49Sepati al autocorrelation ®PAl hsisatepbattobdbn) henppi
Expl oration on factors

To further under stand PWwhat hf actr @red emBhikictdb s & |
sever al data to analyse their correlation, i n
Vegetation I ndex (NDIV), road network distribi
di stribution (includiesg amalaing s)saper mat kst @aca.

The three distribution characteristics of com
val ues of the factords spati al di stribution

township, to determine FtadaeionfanalysabsuessuPes
i mpact of park entrance distribution and sati:

Amondem, the spatial distribution density of

accessibility, with & .Rea&r sadn pCo<r rOe |10a5t isoing nviafli
result was odd and seermed yc onotdredrd y ntgo t hpatriyal
reality by tracing specific elvoi dean)c)e .s hFoors eax api
district with a hidden and unmarked entrance.
4-10 (b)) . As a resul t, anyone other than the

wal king di stance to access the park entrance.
negative association betweéegntpepplh &8s amelr ¢ diev ¢
accessible distance in Montreal. I n addition,
accessibility and the.surface area of accessi |
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(Ja) One of arkc“)s e (bA)ri'ver nearb the ent

Fi g4¥x®ne entrance (a) and the river close to the en

The satisfaction with parks tended to positi
(correlation value 0.761 at p < 0.001), which
Canters, 2021). The ot hwart hf invoe ceolreridPrhattsi owesr ewi

433 SectSiuammar y

Overall, in terms ofPRAfgi omal Licwamadi etristics
slightly Il acking compared to the other distri
number of people who find parks oO6Very difficu
the fundanmeguity and fairness of park resour ce

accessibility in Liwan District, it can be not
I n Tianhe District, thePmPAfntpoebkl esimowd | t mpL
access.

I n addition, the population | acking perceived

and those with | ow ®Pwastidenhalktadt avi hime@at ne gl
density of park entrance distribution and no
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satisfaction with accessible parks was verifi
These two findings provided evidence of diffe
how they are perceivedubycteé®indedretlsv.esThdee efp@lr
di fferences between these two | evels of park

44Di spafSiMAPPANd Satisfaction

Anot her purpose of measuring the park accessi
try to explore the relationship between them.
bet ween the quantity aofl Guahgthoof UBSspohehn!

accessibility of parks in the central city ar
the two types oPfPAancdc essastiibsiflaicttyy oanndviafh par ks,
gual ity on accessing them. As Brindley et al
reflection of how it is valued thanndlhys egd atnh
di fferencesd characteristics of the regional
some factors. Theseddmadmaphiconsh art &dt eerfi stoicd s
education percwntagparksat NBVacdisnhri bution,
di stribution, including park .entrance, mall , |

441 Overview of Di fferences

4411 DifferencSseMibeldRAe en

As mentioned, there can frequently be a mismat
and subj ercegporetleyd saedcfessi bility (perceived) (E
regarded as a differeeoaethe quapbiyyaod deamanid
by UGS (Geijzenoperzf ke RocMeaer,t 2®15; Phillips, K
a focus for developing tailored measures to e
al ., 201e8; aBar, 2015) .

The difference values of accessibility were de
oSMANRIPA which were obtained from reclassifyi
the quantile classification method into five
within each block were subtrabteéedtafRRNehalnma
resulting ind4d aawvd|l e Dleeweemompari son indicatoc
with values | ess t halnowa@ercoatgergoourpye d iinndtioc atthien go h

accessibi PPAySibmitl groloy, val ueshiggkr@teat ¢ hamy )z
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area wiPPBhngopaodor spati al accessibility. A val
an area was generBPAydaspathiealsamecéeviebi loifty
Spatial distribution of differences

The calculated differencPPAbedtsweenowpsahipés arce
4-1 1 . Green plots were townships PWAt t alkowgr upp

cent of al | regi ons. Zones of faint yell ow
accessi BPAwittyh amdshare of 28%). Most of regi or
accessibility (spatial) but |l ower accessibildi
townships in this study were f otuynpled oofhaaecédam
parks. This result is not surprising because
than the nearest green space, the one that th
di fferent tudoms sbmadisng a high | evel of uni f
perceived accessibility (e.g., Gebel, Bauman
2013; Boedeker, 2018), factors raowed tbhaaf pe
use (Kaczynski, Potwarka & Saelens, 2008; Ri es
bet ween objectively modell ed accessibility an
al ., 2019; Fowud fetetala.l,. ,2 @062 )De

Al

Legend
Spatil ibility to Perceived A

Low - High

Fi ga4rB®ap of two accessibilityés three difference
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Additionally, the research explored the potent
By takingqgquadaree Cthest , t heir correlation was

accessibility contr asttr ivatl ss gwiatdhef Fhailt e@ ROt Mi6d
|l evel of p < 0.05 (6 cells that over 20% have

The disparity between spati al and perceived ¢
which was evident in the fact that the proport
to 60 %, much higher t#83an Houaogper Disstriictt ad
bet ween the two types of accessibility values
7.7%. Al sbowbhei Ohegdnce pattern of two acces
anduangpu District, with the proportion at 63.
the difference in the -sbwdealfiglld déwietr leintc ee pah
be seen that i n 4 owpa plal%)e,r ntoh(e¢ hkda iozhh g hdi st ri
60l 'wghod patterns (40%). This denoted that the
to be well utilised, even though the simulate
pebe there to experience an adequate supply of

Tabdos&t ati stics on the distrib&Men®PALrobe domparrcése

District
Indi cat Baiy Hai z Huanc¢c Li wa Tian Yuex Tot a

SMA omp arRRIA t

e ual Count 3a, 6o , 1a 3a, 5a, 1¢ 2

q % wi thir 15. 40 . 7. 17. 26. 58. 28.

. Count 1a 3o 9a 7a, 8a, 3o 4

higlbw % withir 63. 20. 69. 41. 42. 17. 42,

. Count 4, 6a 3: 7a 6: 45 3

| owi g h % withir 21. 40. 23. 41. 31. 23. 30.

Tot al Count 1 1 1 1 1 1 10

% withir 100 100 100 100 100 100 100

Each subscript | eDitstrr idcetn od e&etse gao rsiuebss ewh cosfe col umn pr op

the .05 level.

There was no spatial associ at i orb Mda rskcPoavcerroesds &

regions through spatial aut ocolr2r,e |l vaht evaal uaEmewl g)s
greater than 0.05 referring to no significant
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Moran's Index: 0.089369
z-score: 1.621438 [
p-value: 0.104924

Significance Level Critical Value
(p-value) (z-score)
0.01 <-2.58

0.05
0.10

-2.58 - -1.96
-1.96 - -1.65
-1.65 - 1.65
1.65-1.96
1.96 - 2.58
>2.58

0.10
0.05
0.01

1aooons

Dispersed Random Clustered

Given the z-score of 1.62143797852, the pattern does not appear to be significantly different
than random.

Fig#4rBpati al autocorrelation analysis result of acc

4412 DifferenceBADbDet sseensfaction with parks

Two types of public perceptions of parks were
section and i n t hPePAleivted rsa tewrad uRaetveide vib,ty stphedeo pt er
frome spatial proximity to parks, which have I
about par ks. They are alll on the basis of p €
accessibilitdy.,3.ax. xdpl ained in

These two perception el ements Lwekikedmeasppe @ a&
survey. Di fference values wer e Pdtadiumeesd biyhey
divided into three | evéalighodédwdehoai nggati oweval
parks than satisfaction with their functional
not el aboratedempomwm] dAmang centre areas (esp
contained more stredetPdut havi t werha gihertisatl| sfva
bet ween them, gathering in the sout-healhovegi ol

Di fferences differing in population groups

|l n summary, mo st people (arounRIPA7TD %) h eh apla rsk ma
satisfaction with them. When taking further e:
were tested for the varianesguaacgreodgsesdi sttr iretve,
correl atni anh ebseqt(m@ehee val ue of 14.368, p = 0.157
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Second, wi t Is o ediegnorgd aphioc charactesgstares,t eahn
examining their correlations with the-1di. f fletr
uncovered that this difference indicatroupsar

significantly

TabdldAnal ysis result s of testidregnotghapdhorcr elhatriacrn elré tsw
val ueBAmd satisfaction with parks
Chisquare Value S g.

Ag e 3%.969 0. 000
Education 52. 556 a 0. 000
Gender 6. 907 0. 032
a. More than 10.0% of cells have expected coun

Expressli-¥1 iTmadil eatded t h a6 6tehaer dp rpoepoopritei owa so ft hoe

6equal 6 di fference category. It implies that i
i kely to feel enj oyment about the service s
wal king distance. Theinr meerncdihewed meadlsalflwe tpph
up 85. 1%), refledtriegdby rgdGa8t pvahywi ogdand de

Guangzhou.

As for peopl e of di fferent educational backagrt
attainment who -lwewbe diinf fehenddi pghacket was t
marginalised soci al groups ucpaldly prarveediif i
settings (Silva, 2018), their | iving environm
Wan g, Zhang & Wu, 2016) . So, even i f some of
serviced, the ngoemern reomenttsd may prevent t he
accessibility (Weiss et al ., 2011) . Hence, f e
than the ease of access. Combined with hotshkeer
with | ow education -hiegldsdiffafl ¢ eemgce nlteovdalh,e toh ¢
conflicts with-S&Sstpaetophentartehdti kleow t o have a

guality (Hughey et adan, be2o0Lédet bt e o de2douicha)t.lreel
respondents rarely held the same stringent e\
accessibility. I n ot her words, even i f a park
wourlalte their satisfaction with that park higt

Similarly, women were more |ikely to be sati:
accessibility. By contrast, men cared aBBAt tF
A greater family responsibility might be take
from specific barriers with spati al and tempo
may r el ate t-or iceenrttaatiend ,faatcneikvyintgi e€esar ee.od. chil dr
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(Chidambaram & Scheiner, 2021) This may, the
and thus potentially reduce their. mobility of
TabdlelSt ati sti cal di stributionPBAndosatiasftaaontgi ¢ vwil tsh «
demographic characteristic groups
Perception a Ag e
compared to Statist 184 280 340 4350 530 60+ Tot al
Low i h Count 52, b, ¢, ¢5d, ¢, 90, 4, 84, 4, 48 10, b, ¢, 337
owi g % withi 13.8% 17.6'16.2¢18.5'10.2'14.9% 15.2
E ual Count 26aQ b, ¢ 21a2 b 39%5 2 81 335 ¢ 54 1540
g % withi 70.3% 65.6'71.3'64.0'71.4'85.1% 69.3
H alho w Count 59 b 54 b 689 74 86 Oc 345
¢ % withi 15. 9% 16.7'12.5'17.5'18.3'0.0% 15.5
Tot al Count 370 323 554 439 469 67 2222
% withi 100.0% 100.(100.(100.(100.1100.0% 100.
Perception a Educati on
compared to Statist Primary a Senior a Coll PostgraduaiTot al
Lowhi ah Count 81 2 3.6 73 3 393
g % withi21.2% 16.9% 16.9'10. 7% 17.6
Equal Count 2 8.9 9 1,8 300 b 19, » 1526
g % withi75.7% 65. 7% 69.6'67.9% 68. 2
Hi alho w Count 12 2 43 58 6o 319
g % withi3.1% 17. 4% 13.5'21. 4% 14.3
Tot al Count 382 1397 431 28 2238
% withi 100.0% 100. 0% 100.1100. 0% 100.
Perception a Gender
compared to Statist Femal e Mal e Tot al
. Count 172 1 9.5 367
Lownigh % withi 16. 0% 16. 9% 16.5
Equal Count 7 626 7 70 1536
q % withi71.2% 66.7% 68.8
Hi alho w Count 1 3.8 19%0 328
g % withi12.8% 16.5% 14.7
Tot al Count 1076 1155 2231
% withi 100.0% 100. 0% 100.
Each subscript | etter denotes a subset of gender oatheegora
l evel
442 Exploration on I mpact Factors of Accessibi
Given the verified exiSMwmenRiCdA afgdesfteornwas ba
factors tdoansiader atutomfi n modelling spatial a
original di fference values 04 ta@cdssiwkeirlei tiynyv
correlation analysis, where thesiwnfdepreadietnite s
mal | s, restaurants and super mar ket-sl e modNrDavd h i
characteristics of residents t hat cont ained
background. About thAe vaansalwysad fmert htoast i AN OVh
and next, two correlation analysis methods wer
the difference indicator, in which Pearsonoés
Corrnelnatwas for inhomogeneous dat a
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Socdeomographic factors

Tablle 4provided information on correlations be
the difference value of accessibility. There
246600605 1land 060+06 on the frAfHiemr esqixcelsorn at iacrrc els s
revealed a negative i mpact -6d0f6 @lndl pe&dptl) e Gsn pre
di fference values. I't il lustrated PPRAf thisha
woul d be higher than iTthsi ss pcaotuiladl baec cceasussiebdi Ibiyt
are mostly retired, thus having more free ti me
are apt to pursue soci al connedtei mmgs acGut ti €@l
Al deghei shem, 20R2B) whehipr r2pd4a0bn kasggee gorfo uépl 8 h at
correlation with accessibility differences, it
detected the difference value of 4 i1lB & or di or
old peopl e, nearly twice than that for the o
comprising more young people (18pdaarc@dg3si lkihleiy
visiting parks on foot, but indeed, their 1|ivi
sufficient UGS within a decent wal king distan
more hindered by ftfiazlt ops oitrietry tthtaamt sgiami ni s
accessibility, for example, pursuing other ex:
al , 2017) , et c. However, the underlying,reas
soeciud tural backgrounds, personal experiences,
2017

Tab#leorrel ation analysis results of the -4rigi#édplandc
popul ation groups

Popul ation char Test Val ue Si g

Sex ratio ANOVA 0.

(3]
ol
(o]

Percentage of Age Category

124 ANOVA 2.4 0.01
Pearson Corr 0.1 0.0
280 ANOVA 1.3 0.2
340 ANOVA 1.9 0.0
4350 ANOVA 1.2 0.2
5860 ANOVA 2.2 0. 02
Pearson Corr 0. 2 0.0z
60+ ANOVA 2.5 0.01
Pearson Corr -0. 2 0.0z
Percentage of Education Level
Primary and bel ow ANOVA 1.3 0.2
Senior and junior ANOVA 0.7 0.6
Col |l ege ANOVA 1.1 0.3
Postgraduate and ANOVA 0.7 0. €
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Ot her factors

Care should be taken with the interpretation
Density of road networ ks, and Popul ation) as
accessibility modelling poottasce d¢lavamgninht gyha
parks on their wusage and accessibility i1dent.i
Gi bson, 2018), the surrounding environment of
functpaomkxf(LIi et al., 2020; Tan et al ., 2022)
Tablle3,4 indicating that all of them had an 1 mp
Specifically, t he di stribution of infrastruc
consistently had a significant negative influ
explained as an 1inhi bi taodreygueaftfee cptubdfi ct hemfawaa
represefBMateiPAn |l of ot her words, i f an area was

super markets, ther et Waiud de rb es f eetwea i rceosnoda 15t & 0 owngsi
PPA This supports the sentiment that the integ

parks could stimulate the vitality of UGS s e
negative effect of parke,saitti sdarcthe®numder hiteo v
more satisfied with the parks in theiPPAmmed:i
parks in that area would more commonly be hig!

The only factor that was tested to have a posi

i 8iIDVI, which reflects the vegetation cover wi
better the coverage. This influence can, there
t he amount of vegetatioint iins tthlratartele ¢$phpat ina
accessibility of the area would be higher tha
green space coverage may not be effective in &
expertioecateequat ely served as expected (Zhang, V

that this finding did not deny the benefit of
perception of UGS. Alternaaiveyypf NDVeeoarnast
the | evel of street view greenness should be |
et al . , 2021)
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TabdleIe st results of correlations between differen

Test Val ue S g.
Density of pa ANOVA ] F Value: 2 0.008**
Pearsonds Cor-0.184 0.067
Density of ma ANOVA Fvalue: 4. 0.000%***
Spear man Corr -0. 370 0. 000Q* * *
Density of ro ANOVA F Value: 3 0.000***
Pearsonbdés Cor-0. 284 0.004*~
Density of o< ANOVA FValue: 3. 0.001x**
“Spearman Corr -0. 384 0. 000* * *
Densisypefmark ANOVA FVvalue: 5. 0.000%***
Spearman Corr -0. 426 0. 000* * *
Popul ation ANOVA F Value: 3 0.001**
Spearman Corr-0. 416 0.000* **
ND V| ANOVA Fvalue: 2. 0.033*
Pearsonés Cor 0. 287 0. 004*+*
Satisfaction oANOVA ) Fvalue: 3. 0.000%***
Pear sondéds Cor -0. 418 0. 000Q* * *
When these correlates were incorporated into
di fferences, a stepwise approach was adopted
greatest influence onatl hereslelpesndeonnt aiame dbtl wo

414, Mddddompri sing only the single variabl e
remaining four facitgpuaredtl achhevwidt m daModdegim i F
2had a statisticall ys qsuiagdddf,28pa<nOt. 0iIOMpP r owi etdh ftihte

two variabl es, satisfaction and super mar ket d
Al t hough the model wasensioderdatviedormpefd alilt hpdtue
did provide some insight into the extent to wh
of i nfrastructur e, mai nly super marketsongeul d
other things, 6Satisfaction with the parkodo wa:
as i ntended or not . Super mar ket s | ocated proc

perception of walkingenesevobki spatréabk saeparadi

Tabdledi near regression models of accessibilityo6
Predictors St andardi zed Ct S g.
Model RL Square 0.175, p < 0.001
(Constant) 4. 747 0. 000
Satisfactior-0. 418 -4.552 0. 00O
Model R Square 0.302, p < 0.001
(Constant) 6. 014 0. 000
Sat i s fwa cpthirokr -0. 430 5.072 0. 000
DensiSupepofma -0. 358 4,214 0. 000
As noted above, actual public perceptions of
Al so, in addition to the <cost of travelling

subsection has identifi éprebesehy|l ubeceéeypt of
people walking to theQupagtkiomrATAGEK € he Ap)g aiend t tkhoe
guestionnaChaepbersdygbl(ished a ranked order of
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affecting wal kAmsgweird aahéé par Rpfpereddet &i | s) . Th
frequency with which each el ement was sel ect ec
most <crucial factor influencing their-1®&)I11 i ng:

ATTRACTIVENESS OF PARK B BY COMPARISON OF PARK C

W 5cenery
m Cleanness
m Distance
M Facilities
g W Area
= HRoute
g B Popularity
Quietness 425
Visiting safety 371
Surroundings safety | 289
Amenities ‘280
COUNT
Fi g4 Btatistics on the features of people most
About tied for second most i mproavalntadndclteovreal
foll owed by park size. Nei ghbour hood security
influences. Furthermore, these results import
calculator vicamhehpdahphpmsyi el ded specific we
4-15), which can be used as a reference for th
model |l ing physical accessibility from the use:
TabdleédVei ght s of f ak3)raf f(ernt i Fngupeopll e accessing
. . Level . Traf Surrou .
ScenCl eanDi st Facil Are actiPOpUI Qui et Saf e SafewAmen'
Ran 1 2 2 2 5 6 7 8 9 10 11

Pric28.7 11.911.¢11.9 9.5 7.69 6.59 4.59 3.29 2.4% 1.9¢

443 SectSiuammar y

Thi s section exami nes di fferences PEAWTdOR s @ |
di fferences varied regionally, with Huangpu di
hi gher spati aPPAclicre sBdilbmnrla&steyx itthadi strict and F
commonly equal to or higher than spati al acce
and design of parks and the somewhat efficien
the idea that, beyond spatial distribution pat
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owed to the disjoint of UGS devel opment from

management gap differing in administrative r e
The differences i n t-haecctewsosiperd ddydiatnide rseaflt i bd |
di fferent groups of peopl e. Ol der peopl e, pe
especially the first two hgrpauks, moared edc ttd er &
t han accessibility.

Furthermore, i n the analysis of the correlati
factor s, It found that the more significant t
nei ghbourhood, tPPANeghepathal dagcessobil ity |
monitoring of sePvRA dlhef adteqqrusat &f fpe otviirsg on of

super mar kets, was found to hPaPvBef a hpeo spiatrikv.e Tehfe
echo a viewpoint that the spati al provision o
because of the | and structure and popul ation
Dedek-blokwes &2BY%¢Bhe,

45Li mitations andoModuherl1Research

As with all studi es, a number of l i mitat-i ons
repor tleaseddataappr oachkBave measuused extensivel
been recognised as such, the errors and biase:
i n meaPsPAr iSpgci ficall yrtepbetadcdabayfateselVbary
at the | evels of i ndividual perception, me mo r
content judgment. For examplethéhextecocbul d Wwhki

are retained for different types of guesti ons
desirability bias.

Secondly, the modelling methods of spati al ac
the spati al accessibility |l evels vary, which
t PePAevels. As there has not been a principle
anal ysi s, Il t-nenwghopbe faomradedecting the dispa
PPAonsidering different modelling methods. Th
di fferences between modPelAalnedd t op aetxipa lo rac ctehses ifbe
with these differences in the broad sense. Thi
to changes in modelling or measurement 1S not

of tlsitsu dsy .
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Future investigations can i mprepwe ttelde dad @au rbyc
constructs with superior | evels of convergent
PPhmeasurements are | essurmirfomremittoy eofr orheluappmo
the i mpact of different spatial accessibility
accessi WPiPlAiltsyo adnedser ves further study. Il n adc
guantified in order to gain a comprehensive ul
di fferences between the perceptualy,angr dmiamed i
targeted investigation could be undertaken to
accessibility assessment approaches

46Concl oModn!l e 1

This module reviews the condition of peopl e a

concerning two dimensions, namely physical <cal
step floating catchmentr epead emetinigoapp2RACA) a
accessibility to pdrkw®d @eladtsteemed nwistphacae @lcacw
popul ation in these regions. People in differ
whereasopllkergemmer al spasaeaes vedopparilks. Both p
the spatial di mension and public perception v
all ocation and an adequate number of parks st
Di strifcotunwWast o bePPAnIThelt ewor e, It requires me
subjectively accessible, for example, through
I n summary, the research identified differenc:i
the possible factors | eading to the differenc
spati al accessibilityacwietstsitbhd i pybl iNeapérwycdamt
Guangzhou had higher |l evPPA Gifvesrpattheal siagmriefsi
bet ween overall saPPasmacg i popwl athi grar grso amd,

with | ow educational attainment and women, if
overall satisfaction with the park wil!/l i ncr e
oder population in the main urban area of Guan
to parKks. Furthermore, it also suggested that

way without promotionngfandfrastdec(erg. sucopo:!
devel opment ofP R#éafr kt hgeu aalrietay )wi Itlhenot be i mprov
accessibility in the model, which would cause
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Chapter5 Results andMbDdsées2i or
Questionnaire Survey on Publ

UGS s
511 nt r odaifc t Maxhu | e
This chapter provided insight into the public
The online and offline questionnaire survey wa
of UGSs as defined inTahE&eBens tdhnaapttieorn s30) .e | Fear
facets OUsageb6, OPreferencesd and O6Perception

aim of demonstrating the relationship between

5.3 Usageseoti dB6Ssnvestigated residenti al dai |
summary, the visit data recorded transportat
durati on, and visiting frequenay tcd arsep rfa sahn ta
soedieonographic characteristics (i.e., age, edu
us argeel ated el ements (e.g., frequent and infreqg
in WGAge among the former groups demonstrated
correlations among el ements of UGS wusage refl

5. 4fe®rences saboutomwGS&splored the preference f
about the type of open spaces used for daily
sever al UGS ( § G S[(Pre fikeaAr/ie @B kX oCiassi t ed by individu
bet ween them, the third dealt with Parel atkelasbB n:

anRlarx &nd compared the similarities and diffe
them aarassechstic groups of wvisitors. The f ol
times, a critical factor in spatial accessibi

5.5 Perceptseont iadbmudi JGBvered the public focus

of urban green spaces. The first part examine
wal king accessibility and the oveprtalolnse xapbeoruil
characteristi ®ear@amBanhlke Cwoi pad ken (f oot . Final|
perception of the park systembs services, i n
provinsd ocnompr ehensive services in the surrounc

and supported for investigating RaePdghi. sparity
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Data analysis methods used in this chapter wer
correl atiaonmoapal gmesr i es qtueastes wiees2g. pr Ghessing
guestionnaire survey dat a.

Some work related to this subsection reused t
2022a) with paraphrasing

520verview of Respondent Characteristic:

The section reviews the compositi on -demaoagrsgpmic
charactiegiitsitng shetlvavidaduwrt rarbd tg enq@gd cpdldiadoSt3e r i s t

521 Socdeemographic characteristics

The gsleenographic characteristics included thre
surveys, namely gender, age and -leReitcaitli eodh ad e sbc
can be found in Appendi x 7.

TabS3l®Respondent gdempoer dphismcdmaracteristics

Vari abl e Count N %
Gender (N=2422)

Mal e 1449 61. 40%
Femal e 911 38.60%
Age

124 283 11.99%
280 849 35.97%
340 949 50.21%
4350 228 9. 66%
5860 46 1.95%
60+ 5 0.21%
Education

Primary school and bel ov32 1.36%
Junior high school/ Higlr234 9.92%
Technol ogi cal academy 569 24.11%
Col |l ege 613 25.97%
University 743 31.48%
Master and above 169 7.16%
*I'nterval ranges of some groups are combined considering
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522 Visiting characteristics

Visiting chAaacgarcdiemrg stocsasic visiting behavi
respondents are divided into two categories w
Tabl2e 5

Taboi2®Respondent groups by visiting charact

Vari abl e Count N%

Travel to parks (N=2422)

Wal ker 2292 94.63%

NoAawal ker 130 5.37%
FrequencPatki BN2@ ngB609f 2

Frequent visit 21 83 97 . 63 %

Infrequent visit 53 2.37%

Departure point

Par k B Ho me 1810 78.97%

(N222 oWork/ Stud 474 20. 68

0f320) Ot her s 8 0. 35%

Par k C Ho me 1363 69.93%

(N=1949 Work/ Stud:'579 29.71%

2360) Ot her s 7 0. 36%

*The |l ogic tree in the questionnaire design has filter
The O6Travel to parksd profile indicates wheth

category hevierg imgl keod twapédaek$d amntdegbeyonodi
wal ked to parks.

Frequency characteri sti charpk:eBteankti ntgw o0 ftryepgeuse na
more than once a month) and taking 6infrequen:

I n response to the O6Departure pointédé characte
for two parks): |l eaving from 6Homebé to a par k,
from 60thersd place to a park.

For t hwaldkNeornd and 6l nfrequent visitd responder
were surveyed and furthern.edx@2D&t aedi wht depant y
in the O60thersd cahaebypsgsweekatad!| utdetdhia f ac:
(7 out of 1949, wiitnht e0g.r3a6t ipoenr fceeanttu)r ea nodf ncoant e g

523 Geographic distribution of respondents

The geographic distribution f eataudrnei noifs trreastp ovne
of Guangzhou, with a | ower | evel of eleven di s
the centr al city area and suburban area.
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Tabi3e pF ovides an overview of the geographic di

sample size of respondents (7. 64%) ' iving in
residents |living thereuylwiti omn39 D2@%tof tGeamegptl
used HMmAetahseur eMoedhur elnht ed to spati al di stribut
guestionnaire data out, whose |living region i
sample population. This further iMoldwdgtr dt es t |

Tabot3®espondent groups by geographic distribu’
Regi on Count N%

Central city area (N=2237)

Tianhe district 263 11.76%
Yuexiu district 439 19.62%
Bai yun district 179 8. 00%
Hai zhu district 2614 11. 80%
Li wan district 1043 46.62%
Huangpu district 49 2.19%
Subur ban area (N=185)

Panyu district 58 31. 35
Huadu district 37 20. 00 %
Zengcheng district 47 25.41%
Nansha district 26 14. 05%
Conghua district 17 9.19%

53Usage of UGSs

The key results were described and discussed |
significant statistical correlations but t he
di scussion was not attirfapcptei®d® xwer e expl ained |

531 Usage of participants6é6 most visited UGS [ U

Tabl3e idh ChaptU&iSad déafei mmesspto nfdreengwsent | y visite
type of parks. When asking respuo6G8eAtisedfe®rwerh
valid samples of answers to 6Mode of transpor:

5311 Modes of transport

Figuleiddi cates that public transportation wa
nearly half of the whole (with 46.56%), al mos:
foot , with 24.12%. Publ i ctagd almysptor af fiisc meamd
2022), especially for the mature devel opment ¢
on the one hand, imply a relative spatial pro:
visitiyngonneesar(bTan, Wang et al , 20 2nR0)d;e so nt, rtahnes |
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wal ksimogul d & egué@nghcoTfhpeo nmeanstt odf tietn. vnosti ttedo
accessible because fewer people selected OPri\

STATISTIC ON MODES OF TRANSPORT TO UGS A

N=758
|_F’ublic transportaion 146.57%
§ On foot 24.01%
é Private car 16.23%
g Bicycle/Moped 10.95%
§ Taxicab 1.72%
b=

Not sure [10.53%
0.00%  5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00% 45.00% 50.00%

PERCENT

Fi gbtTMode of travel to most used UGS [ UGS

A further statistic on modes of t2r,a nwshpiocrht rbeyv et
except for theG® nmkat ssmuarlelbe rt yppreopdrti on of peop
on foot (19.78%), compared to people walking
greenspaced (26.34%). The proportion ofgheopl e
than the average when they visited O6Regional
(50. 45%)as Ehkipected because ORegional greenspa
the town site region, generally out of proper
driving or taking public traomemmon tlmatGiSisdii mq
(Cheng, Liao & Zhu, 2021). The | owest proport.
was found in those who usually visited O6Squar e
| ower thanvehe average | e
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STATISTICS ON MODE OF TRANSPORT BY TYPES OF UGS A
(N=765)

0.88% 0.45%
%,
100% 1.76% 3.30%
8.93%
90% 11.67% 12.09% SD-897%
12.95%
80%
17.40% 17.58% 50.00%
70%
- 26.34% Mode of transport v
60"
£ 23.79% 19.78% Not sure
E 50% Taxicab
a , d
Bicycle/Mopec
40% yee P
Private car
30% On foot
50.45% X
0% 44.49% 47.25% ° ST Public transportaion
%
10%
0%
Buffer Regional Sgaure with Not sure

greenspace  greenspace  greenspace
TYPEOF UGS A

Fi gb2Per oportion of people selecting modes[UGIS tAfanspor

It t herefore, inferred that modes ofpubrlainc p
transportation in Guangzhou. When considering
parks at an i deal di stance can be essential f
with the | east wal kwhgghagrceesspatetwi bhttbeguh
i mplicated in the influence of the geospati al
peoplebs visiting patterns. Pl aza green space
u@reas, attracting more nearby residents to s
out si édug hkauielats, on the other hand, contain mor

Green Space type in Appeertioped) | r atuspp carrdenadsu W iski
Yin & Nakagosthii, v2O@®@7moda ise&l more favoured to
for i mproving the accessibility of UGSs, the
UGS ypes should be an essential factor..ug mprea
can be achieved by providing dedicated transp:
as by the provision af convenient parking faci

5312 Tr avel ti me

Fi gu3 ei bdi cates that over 87% of people spent
traveling for 16 to 30 minutes. This suggests
under 30 minutes, irrespective of transport m
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Statistics on percent of travel time to UGS A
N=758

60.00%
50.00%
50.00%

 40.00%
= 29.95%

& 30.00%
[+

w
8 20.00%
7.26% 7.26%

ay
10.00% 3.83% 1.72%

0.00%
<6 min 6-15 min 16-30min  31-40min  41-60 min >60 min

TRAVEL TIME CATEGORY

Fi gb3Te avel time to [UGS A]

Il n a summary of their correspondi#dg (tanavel tt iwi
that the proportion of | ong travel time costs
was higher than t heiurf fermromareteinsmp afcerdé wingi t6S qtu
trips of 40 minutes or more accounting for ov:

spreading outside the town site over | onger d
time getting there. However, it is worth noti
mi nutes), they make up the highest proportion

the only one above aveguagpee DlHi g eiss degma Isa bvlhy
them more frequently (Fongar et al , 2019). O
UGS (Aix wvalid out of eight) mentioned by th
6nei ghbbourfirooomd t wo of their descriptions) neatf
District, where two famous regional UGSs, Bali
gives some validity to the inference
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N ™ O O

r

STATISTICS ON PERCENT OF TRAVEL TIME
CATEGORIES BY TYPES OF UGS A
N=758

100%

90%

2.02%
7.19%
2.47%

2.20%
9.89%

0.91%
6.36%

5.91%

5.49%
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SUMMARY ON TRAVEL TIME CATEGORY BY MODES
OF TRANSPORT

0.85%

100.00% - 1
10.20% 7.69%

2.44%
7.32%

4.07%

5.67%

80%

70%

60%

50%

40%

20%

10%

0%

80.00%

50.00%

\

0.00%

a

47.27%
46.15%

52.13% Time interval ~

PERCENT

>60 min
. 40.00%

41-60 min

31-40 min

16-30 min 20.00%

6-15min

o1y 2747 3227%  S000% <6min 0.00%
21%

8.79%

6.97% 7.27%

Buffer Regional Sqaure with Not sure
greenspace greenspace greenspace

TRAVEL TIME CATEGORY

44,58%
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40.96%

3.61%
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their short journeys (Salonen et al ., 2014) ;
them (in suburb areas), thereby tending to wa
far away that have itom doyndenmmasppdral t segsega

Boxplots of travel time to different types of UGSs by modes of transport Mean of travel time to different types of UGSs by modes of transport
611 176 157 199 27 686 177 20 |
75 mun e o e °© L e ] Mode of O min Mude of
transport transport
454 Bicyel
Bicycle icycle
275 207
a1s_109 50 iz 120 312 ygy 512 s 321 Ployg I Ox foot e g’.’fﬂm
e o o 481 @ %5 o o 0¥ M Private W0 ~ Private
28 314663 5474 474 59 23 W Public n ) Public
Taxi/ cab @ Taxifcab
£
E 50 min 2 P -
E = — h b _
£ £ 30 i —
z £ —
]
- 1 - = Wmin — I
25 min, | | o
U U ] ] | 10 min
347
e
1)
0 - ) . - Buffer greenspace Fegional greenspace Sqaure with
Buffer greenspace Regional greenspace Sqaure with greenspace ( a ) sreenspace ( b )

Type of UGSs Type of UGSs

Fi gbBeoxpl ots (a) and Mean Curves (b) of travel ti me
di fferefUGA]ypes of

5313 Among demo@®r aphic groups
Travel tim

The travelling tideUESDIA]ecadiefdf efrreodmni aytrGselytoomraset
t hat the proportion of very short journeys (t
age group (>50 years) at around 18%, roughly
age group (31 to 50Povpal(spBlampdathe yespgetiyge

spent much | ess time travelling to [UGS A] we
of [UGS A], it was sorted as mainly buffer gr
i mMpi ed that ol der people tended to use more ac
UGSs far away. Green buffer and square are noi
greening /and facilif{wabkfog,dplagiagmphesact:
which are frequent things the elderly do in U(
pp. 172 . Street greenspaces are associ atled, w

2020) and are worth wunique designs. Among you
(17.19%) preferred a |l ong journey (>30 minutes

The former could be dueantdo btehtetierr epnhtyhsui sciaa s nt of
may be encobuagaangber n 1 ealyo ubte ihrega.l tFhe capmlde weed d d
considered journeys of more than 60 minutes a
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travel distance (6 to 30 minutes) did not diff
justifying thmi pupopokbkiateotommueXtyd that usual

SUMMARY ON PROPORTION OF PEOPLE FOR MODES OF
TRANSPORT BY AGE

o o 959,
100.00% 3.13% et 0.95% 3.57% 4.55%
5.15% 7.62%
12.50% 220k 10.71% 4.95%
. 5.40% -
1.56% 4.76%
80.00%
Travel ime -
>60 min
47.06% 45.45%
41-60 min
60.00% 46.88% 53.33% 31-40 min
51.19% )
E 16-30 min
&
& 6-15min
& :
40.00% <6 min
27.27%
33.82%
25.00%
20.00% 28.25%
27.38%
18.18%
10.94% 10.29%
0.00% S S
18-24 25-30 31-40 41-50 51-60

AGE CATEGORY

Fi gb68Seummary on travel offi me shy cage | UBSeddri es
532 Usage of participants6 most visited Park (
5321 Modes of transport and travelling time [P

Figure 57 displayed that public transport was the most frequent choice for travellRagkd\(similar

to [UGS A]), taking up nearly 50 per cent, over twice more than the private car (14.54%), and was
about 14 times more than the taxicab (only of 3.76%). Around 33 per cent of people got used to riding
a bicycle or moped travelling to [Park A], tihep second transport mode. It highlighted that the
standard mode of travelling to visit UGSs in Guangzhou belonged to a sustainable mode (except for
that portion of motdrike users), reacting to accomplishments of the increasing construction inputs
into and corresponding to the overall gr owt h
(Zhao, 2012, pp. 9217 .
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STATISTTICS ON MODES OF TRANSPORT TO PARKA

Public transport 48.04%
Bycicle/Moped 33.14%
Private car 14.54%
Taxicab  [[3:76%6
Others  [10.52%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00%

Fi gbftModes of transport to [Park A] (most wuse

About the profile of travel time, 76.83% of people spent less than 30 minutes on aRapkt&

(Figure 58). Half of residents travelled between 16 and 30 minutes, followed by 6 to 15 minutes of
travel time, about 25%. It is also noticeable that only 1.55 per cent of people spent less than 5 minutes,
which is onéefifth of this proportion about [UGS A]. Most @he longer trips that take more than 30
minutes (23.17% in total) cost 31 to 40 minutes. This is different for [UGS A], with journeys falling

in the over31lminute category declining (around 12%), especially @inute duration. Due to

types in [UGS A excluding parks that usually provided relatively perfect facilities and environments
under united management, which may encourage potential visitors to travel further for such
worthwhile opportunities (Ekkel & de Vries, 2017), more people were willingigd [Park A]
spending longer travel time than those visiting [UGS A]

STATISTTICS ON TRAVELTIME TO PARKA

60.00%
50.63%
50.00%
40.00%
30.00% 24.65%
20.00% 17.56%
. (1]
10.00% 9
’ 155% 413% 4 48w
0.00%
<5 min  6-15 min 16-30 min 31-40 min 41-60 min =60 min

Fi gb8Ter avel time to [ Park A]

It concluded as the close relation between travel time cost andsdng transport taken to parks,
suggesting that, generally speaking, the longer the travel time to a park, the more possibility of
choosing a labousaving mode of transport, of whiplblic transport dominated. This also highlighted
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the importance of developing public transport, which may compensate deprived people without car
access for more opportunities for UGS selection (Taylor et al., 2007; Vaughan et gl.,.2013

5322 Among -demo@®r aphic groups

Modes of transport

For the selection of modes of transport to [Park A] by different genders (Figyré& sound the most
remarkable difference in taxi usage, indicating that men were more likely to take a taxi to parks. A
similar contrast was reflected in using private cars and bicycles/assisted vehicles, about 20% more
males than females. Women tendedake public transportation more usually, taking up around 1.21
times that of males. Maybe because women worried more about street safety (Graystone, Mitra & Hess,
2022; Hidayati, Tan & Yamu, 2020) and relatively lacking physical strength

SUMMARY ON MODES OF TRANSPORT TO PARK A BY
GENDER (N=1355)

100% 0.55% 0.49%

3.11% 4.20%
90%
80%
) 44.38%
70% 53.48%
Modes of transportation =
60%
e Others
&
7,
E oU% Taxicab
S 15.20%
40% .
13.55% Public transport
30% Private car
20% 35.72% Bycicle/Moped
29.30%
10%
0%
Female Male
GENDER
Fi gbt9Per oporti ons of modes of transport iin gen

Traveltime

According to the summary in Appendix Figure A821824-yearolds usually travel less than 15
minutes to their [Park A],and middeged persons mostly spent 16 t
travel characteristics might be dependent on their distinct physical mobilities or motivations (such as
companions), even those whose transporting mode was not walking, which to a certain extent can
influence their desire to travel longer to park in their sufficient spare time (Kou et al., 2021). These
mixed patterns of the influence of travel time to parksann line with findings from Kou et al. (2021)
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and have also been reflected by a fact above that although over 50 years old, surprisingly, were more
likely to spend over 40 minutes to visit the park, a quarter of them still prefer a ghiprtess than
15 minutes

533 Usage of participants6 most visited Park (

For the investigation on the usage of the most
of the most cruci al study object s, the usage
departure points of yihei tpa,r kyvi viitsiing ndqu f ateigaure
getti ng Basedtothe valplated korrelationgsee Appendix 32 for details)he specific
diversities of usage in Park B were explored depictive statistics and correlations amongal3edilin

and were identified with their differences in different population grougs3r8.2 based on 2,292

pieces of valid data on usageR#rk B.

5331 Usage el ements and correlations among the
Misiting frequency

As revdplpedadirn h2 effect of visiting duration
statisticall yl @Ghemiadtisvet. hdideaalei e trend | ine c
greater the value, the more frequent the vis
category O6Not sured).

Mean of Frequency of visits to Park B by Visiting duration

8.00

300

Mean Frequency of visit

2.00

=18 min 16-30 min 31-45min 4575 min =75 min Mot sure

Visiting duration Error Bars: 95% Cl

Fi gbr®i neneafmi si ti ngbyf rveigsuietnicnyg dur ati on [ Par Kk

As il lustrated by tAppendkFird 8% o fcortflierci @éa@m
gener al continuous sl ow ®PaclkisBe hienttrlaeefr ¢ quumer

143



144

it increases, although the decline in this tr
when the travel -30 mai edOatnier®d f r om 0615

Figur¥bp shows that frequent daily visits cor|

ParktB43. 23%. Whereas in the more extended tr
mi nutes), the proportion of | ess fr4&@umnnd vtirs
ti me group, the proporti en aofweleks forTevqcenta W
mont hé groups all reach the highest proporti ol

For users travelling for more than 40 minutes, the proportion of more frequent visits increases,
including an increase in daily visits to 20% and an expansion to 42.35% for two to three visits a week.
These peopl ebdbs mai n r e asdoeaievingfsteess. Howeser, thes propatiore e
of these users who visit the park infrequently (less than once a month) is also the highest at 8.24%,
more than twice as high as the other travel time groups. The main reasons for these visits were enjoying
theview and doing exercise
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Mean of Frequency of visits to Park B by Travel time

k
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By the overall trend described in Figurd.8 the proportion of each trip length group that exceeds 30

minutes in each tour duration increases as the duration of the visit increases. Its share rises with
increasing trip duration for the medium trip group of36 minutes(Figure A32-9 in Appendix)
However, when the trip duration exceeds 75 minutes, the share of this medium trip reduces to 33%,
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which is only more than its share of very sho
trip duration groups

Mean of Travel time by Visiting duaration

8.00

400

Mean Travel time

200

<16 min 16-30 min 31-45min 45-75 min =75min Mot sure

Visiting duaration Error Bars: 95% Cl

FigbtZine of medry wiasvel ntgi der ati on [ Park B
5332 Par k wuse amonagdedmofgfrearp hnigc sgorcoouwops [ Par k B]

As verified before, te effects of age, education and gender on some of the usage elerRamksBf
including visiting duration, visiting frequency and travel time, were statistically significant. The
specific differences and influences are elaborated in the following paragraphs

By age

Before the explanations on the analysis resul:t
involved in this anal yseéeppr e emnthatpisve eafdi nige 4 &
popul ati on.

As reveal etd3ian, Fipereveéerall trend of mean vis
firstly remains unchanged until the age growil
of average visiting time foll oewedt hbayn a5 Os |yiegahrts

decrease becomes sharp with people older than
changing with the increaBar pfBawgeastthkea\ewisuintta
50 year s13pbF) gufr@el Sowed by a decline to the | o
to 60 years, after which people older than 60
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With the

trend is more evident as the age of visitors increases from 25 to 50. Furthermore, for those older than

147

ncrease i n visitorso aagld(g). Thisepwardar e

60, the average time they spent walkingPtok Bdecreased compared to the preceding age group.

Mean Visiting duaration
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Mean of Visiting duaration by Age
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By education groups

As for the depar Paré& PBmilryt tdhfe widsictati on <cor
sociodemographic chéapctedi sates. thRagutedebfew

from work orPasrtkwidyh pl aweedwcati on | evel of pr
contrary, highly educated peopl e witharak mBimt e
their work or study place, whose proportion i

Regarding the visiting duratipan apparent phenomenon can be seen in Figlre(b) that people

with low education background of primary school and below were more likely to SeaykrBfor a

short duration (less than 16 minutes), at 27.8%, much higher than its appearance in other education
groups. Moreover, this education group is also the one that most of them (around 11%) spent over 75
minutes within the park compared to people in diger groups. 25% of highly educated people
(Master and above)kg used to a 450-75-minute visit inPark B, the group with the most share of this
visiting duration among education groups. Additionally, among the medium to higher education
groups, including 6Technological academyd, 06Cc
period (<16 min) in th park. Insteadno st of t hes e3 P emipn et edhdo seemd 1E3
as their usual visit time compared to other educational groups

SUMMARY ON DEPARTURE POINTS OF TRAVELS TO PARK B BY EDUCATION SUMMARY ON VISITING DURATION WITHIN PARK B BY EDUCATION

- " ot 2.00% 1.98% 1.82%
0.43% 0.36% 0.16% 0.42% 0.66% 8.33% ::g;: 5.00% 2.45% 5.47% :.:gz:
LS 22.65% 22.18% 18.78% 18.65% o . .
- 11.11% 16.36% 16.80% 18.51%
31.13% 17.52% .51%
1330 25.17%

36.18% 39.87%

25.00% ol 37.59%

PERCENT
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33.11%
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76.52% 77.45% 81.05% 80.93%
68.21% Home 13.89%

2B.21%
33.11% 31.98% 21.85%
27.78%

11.54%
5.09% 3.79% 4.63% S

Primary Juniorhigh  Technological llege University  Master anc rimary unior high Technological  College University ~ Master and

EDUCATION LEVEL ( a, ) EDUCATION LEVELS (b)

Figbtr®Lroportion of departure points for visits (a)

As discussed i®1.4.2.1.2 one reason the lower educated group preferred to stay short could be that
they rarely visitPark Bfor inspiration and stress relief, which probably takes longer. Most of them
spend this time walking or exercising in a way that generally may not be-tinongse

By gender
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A difference wasidentified in the model for tests of betwesnbjects effectsResults founda
statistically significant influence of the interrelation of walking time and gender on visiting frequency
(p < 0.050). Figure-85shows the estimated mean value of visiting frequency for the most frequently
visited park(Park B) by gender group. It highlights that males (as opposed to females) were more
likely to walk to parkgor alongertime (over 40 min)

Estimated Marginal M of visiting frequency of Park B
7.50
Gender
Ivlale
=== Female

"
=
m 7.00
0
=
=
o
E
m b.50
=
el
1
2
[
£
- 5.00
s

5.50

less than 15 min 16 to 30 min 31 to 40 min more than 40
min
‘Valkil‘lg time Error bars: + 2SE

Figbr®Esti mated mean value of visiting frecguedncy fodr wah
time by gender [ Par k B]

534 Usage of participantsd6 second most vVvisited

Similar to the analyses for the usagePairk B there are two main stgections, including usage
elements (departure points, visitidgration, travel time) and their features among population groups
Correlations among these usage el ements of Pa

5341 Usage el ements and correlation
Geographic | ocation prior to park visit [ Depa

As for the place of departure, 70% of people cited home as their starting point for RaitinG, and

nearly all the remaining left from their work or study place travellingack C Compared t®ark B

in Figure 516, t here are around 10% more peopl e ment
points of the visit td?ark C
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PROPORTION OF DEPARTURE POINTS FOR VISITS TO PARK C

work/ study place | NI 29.25%

Others 0.22%
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% B80.00%

Figbhr®eparture points of visits to [Park
Visiting duration

About the visiting time withirPark C similar toPark B (Figure 517), the least number of people
visited for more than 75 minutes, followed by about 8% of visits of less than 16 minutes. The
discrepancy is that the difference in the proportion of choices between these two groups in Park C has
increased, reflectingahighe per cent age of 6<16mind and a | ow
the most common length of stay Park C was between 15 and 30 minutes, accounting for
approximately 3724%, mfi ml6l,owead hbyw &31 ght dihd fer e
usual visiting time ilrPrarkBwas | onger, at 31 to 45 miRBO0(mhowbdt
group that ranks as the second most common one

PROPORTION OF PEQOPLE IN VISITING DURATION CATEGORIES OF PARK C

40.00% -
0.0 3761% 35.60%
35,00%
30.00%
25.00%

20,008

PERCENT

14.15%

15.00%
10.00% 8.10%

5.00% 2158 1.40%

0.00%
<15 min 15-30 min 31-45 min 46-75 min =75 min Not sure

VISITING DURATION

Fi gbY®i siting duration categories of [ Par

Tr avel ti me

Regarding the travel time ®ark C most people took 16 to 30 minutes to walk to it, with 43.92%.
Furthermore, 12% less than this, 31.5% of people travelled 6 to 15 minutes to the park. These travel
time ranges were the most frequently referred to by people, the saRerlka8 (Figure 518).
Differently, more people tended to spend 6 to 15 minutes on gettParkoB more (about 2%) than
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the ones 8pPpemdindg BkeCragdescribédabove, people were likely to travel
more time to it, refl ected not -300nlInyi nion bau t maarl
percent addde mifnéélahd 6>40 mindParkiBh compari son w

PROPORTION OF PEOPLE IN TRAVEL TIME CATEGORIES OF PARK C
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Based on the results of the correlation analy
travel time and visit duration, which is veri
dur ati onl .Filgturies 5evi dent thaartk m&r eaeed e O0tsh d@ ir ra
of stay in that park continues to rise steadi|

Mean of Visiting Duration of Park C by Travel time
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Figbhr®hange curve of visiting duration by trav
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5342 Usage elkPmelam@ngf di ffering sociodemograph

For differences in the usage characteristicRafk Cacross populations, this subsection presents a
statistical analysis of the use characteristics according to-demographic characteristics (age,
education level and gender) in turn

Variations of usage by age

For different age groups, Figure2b indicates that 28% to 34% of their departure pointBaddk C
were places of work/study when they were aged 25 to 50, higher than their proportions ai2dng 18
yearolds and 56yearolds

DEPARTURE POINTS OF VISITS TO PARK € BY AGE
[V S0 U.13% .54 % 2.22%

22.83% 3% 8L
3A7w 2830% 45 a9m

PERCENT

T7.17% 75.56%
B8.67% 71.37% 65.59%

AGE CATEGORY

Figh2®roportion of depRathy€@t peiage of wvheitsvioes

Corresponding to the positive correlation bet
depicted-2iina)Fiogamnrfei rbms t hi s trend. Specificall
increase in visitation time, except for a slig
front 03 1t-500 4ylear s.

Figuz® dobgpl ays that pRaompke@&pstravetasi mg a9 t
years ol d, and t5e ygeraorwst ho | tdr einsd noofr e2 Bs whbesatr asn toi
Afterwards, when the age is over 50, the trav
avertampe el ti-m@ sagoée gheupds.
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Mean of Visiting Duration of Park C by Age category
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Fightz EEhange curves of visiting duration (a) and
535 Sec tSiuatmmar y

I n examining actual visits to vari oufsr elguemt |
visited UGS (UGS A), t he most frequently use:
frequently used park with walking access (Par
wal king access (Park C)P,ubddwertalankey rftiandiomg sw
especially for regional green spaces, whil e we
particul arly f ofrriceomdsityr uxaliknign ge |l cdeemnmwni ti es.
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Notably, the optimal travedwal kmegt)o waspamiklefroc
shorter durations (<16 min) f aw30 endi nb)y ptrheef eyror
mi ddlged. Transportationeadchoatcieen,vaanedgewnddr
i mportance of accessible transport options. Fc
influenced by a |l onger trip to the park.

Preferences for Park C differed among age gro

aged spe3n0dimignultées wal ki ng, and the elderly s
Educational l evels influgneeddcaaleki igvormag, |
t he | ess educated preferred shorter wal ks t
transportation and visitation patterns infl ue

54Pref erences about UGSs
541 Types of Open Spaces and UGSs

Figuzzobnts the types of open space that peop
most popular are green spaces, followed by ci
OMuseumé and O6Art exhibiti awamgd arbe urte lhaatlifv élhye ¢
chose 6Green spacebd

People's usually visited open spaces (three selections at most)

Green space I | 334
Cinema e 956
Mall S 900
Home S 39
Café I 571
Museum S 50
Art exhibition T 33
Club e 453
Internet bar E———— 33
Others B 22

Type of Open Space
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Figbh2Btatistics on the types of open spaces ¢

The grapR3) Fsygawe tHthe responses from responder

GS as one of their wusual types of open space.
significant the font, the hi gherv alhiedffraeegouudelnnaoy
in these words included 6Facilities6é, OPotter:
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Figb23ords cloud picture of answers to reasons for not
Some other critical i nformation can be extracH
Afécrowds in UGSéomekgrobeseei bt her tbangstrollin
Aéinfrastructure is poorécomplicated groups o
fétoo | ess UGS to chooseépoor park environmen:
fénearest park is not built well éothers are f

These funddmemtuaeln,cyhiwph ds and sentences provi

not use green spaces, whishbmawesnemher dmnthe.i
parks. For example, croadeqguate kpar poopacdacdcadn
in people ignoring the need for parks in favo
public space in contemporary society provide

publ iamMcse .bal

When asked what type of UGSs people commonly U
| i sted, twice arsannkaendy Oabsu ftf heer s@eficeoenidh p & c ev@ s( F io¢

pl azas with greenspaces and regional green sp
UGSO6s usage and preferences in Guangzhou. It
par ks as their plIrheefreer raerde tnyopree opfe olpGS. ci ting
(25%) thamngté@enpelevs ous study (14%). It cou
devel oping the greenways and minor street gre
evolved into an essentdiealsidgolcodiecaslhemrd ecdnedt of
provision (Kondo et al ., 2020) and satisfy th
(Wu et )al ., 2021
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Types of UGS that people mostly visit

Park I 1338
Buffer greenspace NN 08

Sqaure with greenspace N 291

Types of UGS

Regional greenspace N 118

Notsure Hl 65
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Figbh248tatistics on the types of UGSs that pe

542 Reasons and Barriers for Visiting

5421 Reasons for visiting parks

There are different | eading reasons f-25 whesrid
the main re®aomwafdon ovigeitt ii mPgap ilwradt it @wn ,wau iks iotri re
vi siPtairfga@et t i ng i nspheasi mhl asi wel tifhetstea pair ks
the top three reasons that embraced o6l nspirat:
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COUNT OF REASONS FOR VISITING PARK A, PARK B AND PARK C

— Inspiration 703

Relieve stress 598

Walk/ Exercise 587

t I NJ s Socialization 478

Scenery 428

Gathering “

— Commute m
s 0 e

Inspiration 972

Relieve stress 958

t F NA =< Socialization 796

Scenery 670

Gathering 379

— Commute 158

— Inspiration 860

Walk/ Exercise 836

Relieve stress 741

t I NI — Socialization 726

Scenery 523

Gathering 363

— Commute 176

Figb2®¥ount of reasons for RarskbA rgBarek eCted by vi

Par k A

For the education | evel of visitors, 6é6Commut e
di fferent education groups. I n addition to th
| owest educational backgogmunendedi mar ynesnd h oml
6Commut e 6, and |l ess cite Olnspirationd was al
and abovep.( Megumen Bducation | evel visitors

mostl yParkoAget inspiration and were | east |
in the park. Respondents with an eRPRarckioAent bi
relieve stress and enjoy the scenery and | es
recreational function of UGSs decreases in dei
2013) .
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STATISTICS OF REASONS FOR VISITING PARK A BY EDUCATION OF
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As verifi4d pneVablusl ¥y,
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and more) oPark Bregularly favoured getting inspiration and socialising there, whose differences in
performances from infrequent users were noticeable. As for respondents who walked to visit the park
less than once a month, they commonly used the park for walking or doing exercise and enjoying the
view, with relatively less disparity
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STATISTICS OF REASONS FOR VISITING PARK B BY EDUCATION OF
VISITORS
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for viPairtk(sTatbd 4 &bove)28 IFli gautrreatbes the det ail
educational l evel of the wusers increases, mo r
| ower education | evels (Paika€Cg¢ otheol fandabw
a much higher proportion than other groups wit
resgpemts with | ow educational attainment sel do
Those with intermediate education from a tech
viBatko€ a walk or exercise, wisghemesgciodl tihmetr
or inspiration. I n the remaining three higher
uni f or m, and there wecemparpaohi wul brtkdef odehel
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STATISTICS OF REASONS FOR VISITING PARK C BY EDUCATION OF

VISITORS
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Figb2&®umber and percentage of visit reasons b

5422 Barriers on visits to UGS

54221 Barriers on visiting parks on foot: none
For those who were found in the survey to have
relevant possible reasons were collected (as

statistics ar€9showemengésguhat 5the top barri
whi ch exceeded dafhoel |ootwheedr sb yf atrhraeweaybar ri er s th

namely no direct rout e, heavy traffic and p
transpoat aeroati veso) . It is worth natong,tha
al |l have a common denominator whereby all i nv
spatial proximity, Iimpedabhbesanthmederefhsobmnans
were mentioned by some people and should not

par k, which means that walking is considered

footpatheutoem wédiree considered to be a detri men
of people commented on the | ack of | andscapin

pavement
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STATISTIC ON BARRIERS TO VISITING A PARK ON FOOT

m Lack of time
® No direct routes
B Busy traffic

v
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E m Lack of transportation alter 36
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Poor park quality 21
Poor sidewalks 19

m Poor visual views on the route 10
® Lack of tree shade | 6
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Figbh2®ummary on barriers to visiting a par

For people of3p)] |l thgee Y&uggere Hhan 40 were r ¢
park by the | ow quality of the poor pavements
were also rarely bothered bygedhepdeplvegwd2da frhar
bot hered by congested traffic on the path, wh

by congested vehicles and crowds is a barrier
i nf |l ubeynctende qual ity of parks in that the poore
Al so, they mentioned poor footpaths as a barri
especially for those @vewhobMh,anes tohTeoy wWerzey 6a las
often. This would mean that wal king can b.e phy

PROPORTION AND NUMBER OF BARRIERS TO VISITING A PARK ON
FOOT IN AGE GROUPS
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Figb3®arricade items on walking to the park

Regarding the statistics for3itd)e) didderteamtt lea

sample for primary school and below (only 1),
Based on t her elwot eedd ubcaartriioenr s i n the tabl e, o |
revealed thht | peepl € j wni or/ senior secondary)
hindered by the |l ack of free time (over 50%)
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essenti al i mpact of available I eisure time fo
Liu, 2015). Low SES groups mentioning |l acking
priority of park visiteatiadn ,f ®&r0 1t7hei rMaag/t ipwiotpi
education (6Technol ogi cal academyod) cited OPO
which also had a negative i mpact on the high
supplermendi fference of factor s-erdallcattierdg gtrm ugc G
educated one was the former perceiving O6No di
gualified people felt |l ess worries about park
For men and wloinkeh) (Fi gerer &mi nent di fferences
were more bound by oO6Lack of timed and 6Poor p
the quality of the pavement. It coul dsvhaliildat
are inherently more diverse and compl ex than
constraints on daily activities (Acker, 1973
constrai.nthAsd dastpieocntasl | vy, a study on 40 major ci
use and perception of UGS by women were more |
been presented by others as wel d@unbrger,a -G eC of
Fern8ndez, 2021, Manyahi, Shackleton & Cocks,

PERCENT
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54222 Obstructi onParfki aE.cegsend visits

When investigating the frequency ofPavak,kBsnagme
respondents answered 6Less than once a montho
their RdrskatsB,stuommar i s8@ iidbhaEkgwrfetbh med was t hi
|l eading to an infrequent visit, selected by ne
obstacles are 00t her places6, indicatingdthe
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OWal king timebod, meaning that some wusers were
undesirable travelling time by foot. There wa
Par waB not sufficient to fulfil their demand
mentioned the | ack of .interest in UGSs as a hi

STATISTIC ON BARRIERS TO VISITING PARK B

# Lackof time _ o

Other places 20

Walking time 18

BARRIERS

W Park quality 10

m No interest 3

Fi g3 DdDMumber of different barriers of visit:

COUNT

Apart from O6No interestéé, the other four bar)
(FigB8Be BPark qualityé was more influential ir
infrequent visits. Unaccept abtey daatad/,el d 9 megc ital
over 50 years old, but srelfdlom ttmhabyednge®r reissi
63406 group. People younger than 40 years wer ¢

tmed on fre&®aeht Bivetsky 8BKEad visitors were the m
yout4)1l8&ere somehow attracted by ot hePrartky pBes

PROPORTION AND NUMBER OF BARRIERS TO
VISITING PARK B IN AGE GROUPS

100%
80%
W Lack of time
70%
60% 2 1 Other places
3

-
=
g s0% N
= ° Walking time
o 40% 9 e '
7 1 Park quality
30% B B B
0% . 7 3 2 No interest
10
10% 2 3 \
0% ! .l

18-24 25-30 31-40 41-50 S50+
AGE

Figb3Bummary of barriers on visit by age |

163



164

543 Features of Multiple UGSs Visited by I ndiyv
5431 DifferenchRarl@nhBarsk n@

Based on di swsuasge onfs towmo tpheaer ks t hat Paolkp!|l Bnadi s
the second nRoasrtk, fGsegquee rdtiIfff e ences have been |
use el ement s: departure poi ntfsol |torwa vegl ptairmeyra
further descriptions of t hei r -dceonmopgorsai pthiincg fcahc
intercorrelations

Changes in Departure Points

Il n 5.3.4.1.1, it was Psh &twhBe,rteh awer e nmocrBenpaea dCpslc
l eaving from Work/ Study place. Appendix 16 pr
of changing (514 out of PaddahPadé&ptittureeepobdied
primary shift typto wdiraleWoarkt/urSa (B®i3nPtb awwaesof 51
that mowespapfile@&@ving from their working or st
vi siPtairtkkeBving from home or other pl ®PagdwaCGFor

more | ikely 't oPabrelk GBhipuaree VYahlawme atloofie 242 . 656801 p.
tendedParok o®edi fferent visiting durations (21
records), usual IPar& 1IB@n getrB >#tCdhy otuhamfi 214 une
(Csquare Val wealode 49.B8.70Q1l)p. There were no sSi
of depart urhee pcooimptasr ilsyon bet ween the enjoyment

enjoyment usually remained the same. Looking
the shift of their departure pointdepartt uirnedipc
mainly were |ikely to feel similar &asé&ai €h ac

di fferent depPaarrtkurlBa sp iemrtc efi vaPdh r dvea8e mmofr ea d d &ksed
higherPahkhn€s pfecri at hg TehHbmed. This also refl
visited a park the most frequently instinctiv:

Di fferences in Travel Ti me

|l nvestigating whether people always viRBank the
anRlar pr€sented that the time cost of walking t
than that cost of t he Pae dcoPBd &f rnCequwea rdtsl yo uvi soift

records in total). Furt hewaltkoitnhgl etsowe Beo pbensdp
more | ikely to stay |l onger there (38% more Ol
B>P&rdk of Travel Time difference). I n addition
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not benefit from a better RarpkadBRincke IGnisstietaidn g
tended to rate thePawmwhkeBapicessobl et aPaerksfs ot
there have been other features of parks and c
p

ark use (Wang, Luo, Gazal et al., 2023), spe«
Par weBe discussed i)n. det ai l bel ow (5.4.3.2

Di fferences in Visiting Duration

Il n general, people preferredistagwphmka BhRgHrekd ni
C, which phenomenon may be cl oselRanmrlelRButretdh etromsd
people consi ®Panmrikmd@et lee j wiysaibtl et ver e | e sPsarlki kCe |

Similarly, a | onger kwva€sistoimeghdur attffectied posi
evaluati cermar&f Bit t han

Di fferences in Enjoyment

Surprisingly, there were a bit more pePoaplke Br a
|l ess enjoyabl e than t hRarrk,s@who ncdh fwaesqg ufeonutnldy wui
ParkPaBra &f o6Di fferences of Enjoymentd. As di :

and perception el ements significantly. Featur
wal king to visit a park were el aborated in 5./
Di fferences in using two parks among soci odemi

Di fferent popul ation groups were found to ha

mi ddaged peb@Plye r3sl) were more |ikely to visit
point, OWor k/ StudylL RlaggednsquAgpgpeesh dioXf f 1L ¢e | oca
recognised as important points of paargke dd epneaonpd
Il n addition, these people are more |ikely to
compensatoeorfear vtilrsd Prae k p Bipa éeemad &€toc€fnj oyment 6 Fi
t herebyPadrkioBbneg used more frequently. Il n contr
spend more time walking to their wusual par ks

of enjoymentd ((App e nadnidx alc7c e H9 i, b iehgidtn yt th(ehd @ @ esht dai yx
Bwer e short ePrartkhAanp et nieloi sxe Yio/u n g e2 4 pyeeogorl se) (plr8e f e r

vi sParkonB aoheRgmk Ease otfh &icrckeas® more | i kely
t heBar k wWMhich cost them more time travelling as
spatial proximity were not the primary criteri

explained in 5.4.3.2 and 5. 4.5.
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For highly educated people (col |l egeusaendd paabrokv ef
of fice | ocatilofd))Apddrgi xommon|BanlAKperdisx t]
2 (benjaydt he o v(eApapleln-dviikdbillP/a tokvteBr'yercontrast , |
people usually walrkketBharlkbygeeduci pgt oP&nk BN
(Appendi)xb.17

5432 Reasons for visiting a park more frequent

For those who had the experience of wad9&)i,ngth
t wo parks they vi skParinMeerrken Ctadremgso rafs ewdi sintt opr

and second most frequently visited. | tP acrokl IBe c
as shown4l1l®h dF4d glreto all ow peopPar oo Pmir dbky Ct he
comparing the two parks, thus further reflect]

would choose to access a park more oftdnibec.
peopl ebs usage pr eftehree nicmepsd rhtsalnccigeh aohflyi hess d th a:

foll owed by facilities within the park and t he
were also elements that were extensively used
hower , a considerabl e number B&r pseBfpd &t arlesso a
points that would encourage them to vamsce ofeq
activities in the park. Among t hese, it can b
related to the surrounding environment (i . e.
amenities), the demanldatiobntbtas aslkegmebée¢ v0ér y h

of optimising the efficiency of park services

Regarding educat3fo,n tghreo ul poswe(sFti geudruec a5t ed vi si t o
of &6ScenerBar lka b®ourte otvheeri,r t hey were also the gr
whereas the highly educated people with &édMast

the most meaningf ul advantage of a padkbébow}
the proper size efduictat eldn paaddgdi tti ove,yr ehil ghlslilsy | i k
paek for its better o6Level of acti vietdyuéc aatnedd OpFea
reinforced a view that high educational gual.i
(Zhang, Chen, et al ., 2013) .
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CHARACTERISTICS OF PARK B ATTRACTING DIFFERENT EDUCATION GROUPS COMPARED
TO PARK C

100%
90%
80% W Scenery
B Cleanness
70% W Distance
B Facilities
60%
W Area
4 H Route
m Level of activity
40% m Popularity
30% Quietness
Visiting safety
20% ® Surroundings safety

W Amenities

PERCENT
@
2

Primary school Junior high Technological College University Master and
and below  school/ High academy above
school
EUDCATION LEVEL

Figbh3sBtatistics on the distribution of characf®ParktCts}

544 Preerred and Acceptable Travelling Ti me

The study also collected peopleds preferences
vital el ement of the classic spatial accessib
2009). Two types of wal kahkgi ng mEi meac( RWEX, tihmc
ti me people consider ideal for travelling to
(ALWT), presenting the |l ongest time people car
t he boruanvdeloft itme range based on individual c ha
t he maxi mum marginal value of service radius f
l evel of O6classic and platreasas ¢McKes@ hefr tehe a
al ., 2015), exceeding which the space isolati

Figure 535 depicted the summary of these two types of walking time, which all mainly focused on
the20€1®™Mi né group. A significant difference wa
ALWT, leading to a greater mean value (around 27 minutes) than tiie(P3\minutes)

POPORTION OF PREFERRED WALKING TIME TO A PARK POPORTION OF ACCEPTABLE LONGEST WALKING TIME TO A PARK
50.00% 46.76% 39.11%
40.00%
45.00% 35.00%
00,005 35.00%
35.00% 30.00%
:.2_.. 30.00% 25.80% E 25.00%
15.38%
e s OOW/: ° & 1500% 12.79%
10.00% 8.47% 10.00% 8.34%
5.00% 3.59% 4.75%
:00% 5.00%
<10 min 10-20 min 21-30 min 31-40 min >40 min <10 min 10-20 min 21-30 min 31-40 min ~40 min
PREFERRED WALKING TIME RANGE (a) ACCEPTABLE WALKING TIME RANGE (b)

Figb3®Bummary of the Prefeanr edi dWwatlhkei nAgc cTei pniea b(IPEWTL)o n(g e s t
spent on accessing a park.
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Correlations between two types of time and so
were summaridsedti nntdaklae el t hat there was a ¢
no | inear relationship between them. The educ:
t he .PWT

Tab54é&nal ysis results of the correlations between socio
correlations coefficients

Sociodemograp Preferred walking Acceptable I ongest v
Chisquare Tests
Val ue pval ue Val ue pval ue
Ag e 97 . 4 0. 0C 95 . 6 0. 0C
Educati on 107 . ¢ 0. 0C 107 . ¢ 0. 0C
Gender 15. 5 0. 0C 9. 31 0. OF
Nonparametric Correlations (Spearmanés r ho)
Coeffici pvalue Coefficiipvalue
Ag e 0.0 0. 54 0. 04 0. 02
Education 0.1 0. 0C 0. 0C 0. 9¢C

A detailed change curve of the mean -PONTs bywierdc

an increase of theg®tWTi wgtihi ghecateomedciealelly a
t han primary school. As the PWT primarily higt
par Kk, it enabled to reflect the mostestibst &i
proximity of parks but not the | ower | imit (re¢
to [Park B]) their travel to parks, as none o0

Mean of Preferred walking time by Education

L]

%11\

4 00

Mean Preferred walking time

300

Primary school Junior schooll  Technological College University Master and
and below High schoo acadamy above
Education lavel Etror Bars: 95% CI Emer Bars: #- 2 SE

Figh3@&hange curve of mean PWT by education

The ALWT was positivel-3Yy.afHxcdptd fbor aag emi(nFdrg u
when people get ol der than 25 vyears, the mea
primarily increased rapidly as visitors aged
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correlates to the ALWT in some groups but not
correlation between gender and the ALWT
Mean of Acceptable walking time by Age category

IIIV{

1

&0 |

JwE

Mean Acceptable walking time

18-24 2530 3140 41.50 50+

Age category Errcr Bars: 95% CI

Figh3 €®hange curve of mean ALWT by age

Bar chart s38vint Fi gtuatei st i c al analysis of the r
breakdown of the differences in walking ti me
demographic characteristics.

Il n terms of the PWT, a long trip (over 30 mint
as shown -3& .FaHpwree eb , these people al so answe
wal king di stance as their PWT, accounting for
are retired and, therefore, have ehAlbarmghettiare. ,d
On the other hand, ol der people are also | ess
wal kg for a | ong time, and sever al ol dHeac ipaeko p
et al ., 2022).

As for the ALWT in di-88¢¢bhntt agse egvrioduepst (tFiagu
|l i kely to walk further than the younger -40mani
miné and 6>40 mindé for their ALWT.
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POPORTION OF PREFERRED WALKING TIME TO A PARK IN

100%
90%
80%
70%
60%
50%

PERCENT

40%
30%
20%
10%

0%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

AGE GROUPS
7.80% 6.86% 8.99% 11.81% 11.86%
= >40 min
31-40 min
21-30 min
M 10-20 min
M <10 min
18-24 25-30 31-40 41-50 50+
AGE (a)
POPORTION OF ACCEPTABLE WALKING TIME TO A PARK IN AGE
GROUPS
eaw 3K AT A g
AR 12.97% 12.31% 13.50%
18.64%
B >40 min
31-40 min
= 21-30 min
= 10-20 min
B <10 min
18-24 25-30 31-40 41-50 50+

Fi g3 ummary

ut changes from
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tempor al

you
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contrast

mi n
to
for
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t heir
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f
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mpd®@QY i n) ,

AGE

t he PWT

highly

seemed

(h)

0aA)L WWY ( tpaar&k by age

to the ALWT, ol der
e s pre cniua lel yo nnecsr.e At lcan t3 @ all i ncr eas
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to | ea
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and nature in Guangzhou (Yang, Yang & Zhou,
motivation to overcome distance resistance

545 Determining the I mportance of factors affe
The final preference el ement concerns the | mj
people's park choices. As explained in the me

guestionnaire based on e@xiestiamg gstespiommdenebk ad
i mportance were collected a#hd ndapr dis @rteed tihre |
the i mport a3dn%cregws Ftilgamrrearmbki ng of the sum of th

t hag modst influenti al factors in the choice o
park quality refers to the overall gual ity of
including the facilitbasofwi thien pahé& padk, hthe
foll owing vital factor iIis a sense of safety al
previous studies on park wuse. The other fact
greeoer yhe pat hs, footpat hs, weat her and cong
which has been emphasised most in green space
the factor of fell ow pedesternitasn d oirs. ptalrek Iseed setc

RANK OF THE SUM ON RATES FOR IMPORTANCE OF FACTORS AFFECTING SELECTION ON PARKS FOR VISITS

W Traffic

u Quality

® Route safety

W Route Greening
m Pavement

FACTORS

B 'Weather
B Route crowd
W Distance

Trafic Noise

]
10300 10400 10500 10600 10700 10800 10900 11000 11100 11200
SUM OF RATES ON IMPORTANCE
Fi g3 ®ank of i mportance of factors influencing
For i mportance scores, their relationships be

attributes were examined by a Spearman correl g
age and educational backhgrceundhwi chhrakbk ©Oact

factors with age and educational background it
negative correlations manifest themselves in

Changes in concerns about the i mportance of t|
di splaying an overall decline trend with mere
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with | ower educational-rbhakgdodimads oratéadTt hf e

0Traffic noised) more important than their sel
that continually decreaddéddswiptonhdeédgmmatoibeens airpgy
|l ack of demand and thus an increase in concer |
are a number of available UGSs nearby SES gr ol
suunding their |iving areas (Liu & Wu, 2006) 1
provimlioomphrgbhen SES are more |likely to |ive
nearby streets and neighbourhood (Li, Zhang,

Di fferences in the importance pl acnecdedon O0Weatl

546 SectSiuotmar y

This subsection delves into various el ements ¢
types of Urban Green Spaces (UGSs), motivatio
[ Park B], and [Park K] B, teasehstiome sehecdien

influencing choices.

Key findings suggest that issues |ike crowded
UGSs can diminish their appeal, making peopl
recreation. Preferences vtairoine dl eavmeolnsg, awgiet hg rtoht
educated group disliking UGSs in daily 1ife,

Di fferent parks attracted visitors based on t
and motivations. For instance, Park A and Par
whil e Park B appeal ed eas paarptliaccuel arolry |aeemosnug et h
The motivations for visiting parks shifted wi
and preferences.

Barriers to park use included factors I|ike | a
preferences. Young people prefer-agddaili hédrniadua:
congested traffic. Olsd arel ian cidv it du gloso rf gpaevde memn
concerns.

Scenery emerged as a primary reason for freqt
Femal e users expressed more concerns about sa
and traffic noiseiwhen selecting parks to

55Perceptions of UGS
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Apart from actual use and preferences of UGSs
service |l evels of UGSs and identifying I mport
anal ysed and discussed @wyebSaSipbnot § éa fhu Pens ct ehpr te
types of parks nominated ([ PaF&RaArk (BaarkkaGgd a
of Aowaess si ncl uded as feat ur e5.o5f. 2Zlthhee mc obrerienl ga t

interrelationships between use (travel ti me,

(ease of access, satisfaction of park quality
and i nt er.pv.fe3t @ldaMdneu) &f Ar compari son with thes
more discussed in this subsection for avoidin

Anot her subjective perspective of current stat

ease of saactciessfsa catnidovni soinont hoef avail abl e par ks pe
explichat3dawdlt hndetails and comparatively analys
calcul ated 4acdicessibility in

551 Perception on Using Different Parks
55.11 Par k A
Ease of access

For people with different eduedadt itohnea|f ebwaecsktg roof
higher qualificati®askfwhinldei peemlsy wiot lgeltowe
more | ikely to mention the access very easy. .
Chinese megacities, the high SES group, compa
fromlruwmrreas (Guangzhou Census oWfsftircuec,t e2d0 Z2M)v,i r

as a weonncseeqgpur sue higher |l evels of UGS provi si
who mostly grew up in urban areas and used t
childhood would foster their ecected(sJifmr& nSham,e
1991
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PROPORTION OF EASE OF ACCESS TO PARK A BY EDUCATION LEVELS

100
o0
B
7%

BB B Very e asy
E oo 39.76% Easy
& . M 37.35% 41.47% Meither difficult nor easy
& A0% 43.95%
31.25% Dhtficudt
S m Very difficul
2% 25.30%
jo,  dzsom PR BRI gepy
o B25%  aga%  _3.24%  324% 8L
Priirmany lunior high Technological — College Uniegrsatyl  Mastetand
school and  school/ High  acadamy 1.16% abo-.é'_
below schoal = 0,59% S0.23% =41%
EDUCATION LEVEL
Figbh4d®ummary on ease of access by education
I n terms of the I mpact eafatterdawalslei nog4 taicnaessesinh
travel time spent to a park increases, peopl
specifically from close to 6Very easyod to decrt
park started to fséloll dbevhew the dEaved tthme wa
reinforcing a fact that the rationality of ex
3@mi neiravel and cominommlt e rwiftdhvicn dlusxr ati on (e. g.

2016; Portl)and BPS, 2012

Mean of Ease of access to Park A by Traveling Time

£00
400 Rﬁ‘ o el

300

—

200

Mean Ease of access

ond
<5 min 5-15 min 16-30 min 31-40 min 40-60 min =G0 min

Traveling Time Error Bars: 95% 1 Ewmor Bars: +- 2 SE

Figbbd4 Ehange cure of the mean ease of access by
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Enj oyment

Unl i ke the above ratings on accessibility, t h
than al l groups with thRamk o&ter &aT | 549% x (p Elirhgi esm ene
provide further evidence for a view stated ab
|l ocated around people with | ower education (r

as discussed above)t,heoaf |pesosr |dg wkealliyt yt,o npaoksisnegs
par ks

PROPORTION OF SATISFACTOIN ON THE OVERALL VISITS TO PARK A BY EDUCATION LEVELS

: I
——
S0.00% . )
B Vary unsatisfed
30.59%
A0
c

PERCENT

39.76%

35.54% 17.94% 16T
12.50% 411% 7.06% 1EIR & 35 BAYS
147
B [DUCATION LIVIL
Figb4dBummary on overall enjoyment of visit by ¢

Similar to theEabevefcasmehbsnridnn hFei ggureeat st
peopl e wRarWwgAbi ke or bicycle were very satisf
slightly more than among those who drove a pr
dockl| eslsame keystem in China can porrotmoptaet tae rcno n(
et al ., 2021) thus benefiting to use of UGSs.
withvehal b experience (1.02%), which may be

traffic jams, in comparison to very few peopl
such (except )X.he 60t hersbé group
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PROPORTION OF SATISFACTION ON OVERALL VISITS TO PARK A BY MODES OF TRANSPORT

I I I I I i
W Very urnatisliod
32.10%

PERCENT

185M%
37.25%
28.29% Ll

4.90% 1.1 S50 5.88% -
] 0 0.31%
0.15%

MODES OF TRANSPORT

Figb4daBummary on overall enjoyment of visit by mo

Overall enj oyment was analysed to decrease Ww!
increasing (see Appeensdpdixod3glr d mot idedg at hes )comMht r
environment related to accessi bi-nmiinwt e t@ietryed h(
Allam et aminut®2dgmmwristy | ife circled (Wu, )\
cadled 6AIim at fmildutceo vfeirtames ofciltbcl es by 202506
so MMmal ysis results above about r edseipdehn tisnvwehsao |

of their use and perception. It here deems ¢t}
featured by more dédhumane 9grban fsahboruil ads & a(kMo rpe
accessibility, affected by diverse factors (e
destinations, etc.), into account as conditi ol

The nesxetctsiuobon analysed and discussed the perce
foot, whose results could contribute as a ¢ o0mg
urbani smo as a way to icimpiesd (Mergmnmal ety adf , |

5512 Par k B
Enj oyment

Fi gu#deé ox ttrhpepsi ti ve association between enjoym
Vi siRasr iBame more joyful rated, frequency of
favour ed PtalhdnoBiesiwtouttal encouradédutsheifisageeofo
t he vi sietnjtogy abharelwoBI|l d vi sit it more frequent.l
of Park B disappointing, the share of respond
t han or equmtlh).o ©hmice @ounod al so infer that s
that enables nearby residents to be within wa
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Mean of Enjoyment by Frequency of visits

- - == == =

300

Mean Enjoyment

200

Lessthanonce a  Once a month Twice a month Once aweek Twice to three Every day
menth tfimes a week

Frequency of visits Error Bars: 95% CI

Figb4& gure. Change curve of enjoyment by freqi

Together with findings abouth.dp@2addsr Easoms st
park moresktere@udntil ysulggested that frequent uSs
where people visptedbabmni oevhs® wappmarclkeait es of |
Vi ews, cleannessl andr sipibag n gl aysgh isiox ii didtMayn.igf, | &d o
et (a2l0,21whioghl t gkt ednportance of park features
sati sMaaowti wchi.ée semavhdatedr avel time Kewn itreffimse
park usage (Coombes, Jones & Hillsdon, 2010;

2007; Van Herzel e, D e .AQll dei rt ci goheda Wi yepdifecnaaancn&, s &2 Of O€f
suchscasnery andocl|l exmalmph &g o diiunpgd hreeesdetahath t he
i mprovement in UGSso6 viuailtioyscooal € oppert poit i
t hahe effect of i teaselani nghfdiuehadaeceopampéadsedt t
(Haal and & van den Bosch, AX0 &mch8 a dteh go vEewean 4 o |
of pankséudieng desi gn, fdoari |  xnwangp | neteednuacnec en e g a't
associated witrheltataiverestda bt hntgt mbdall sbagsof it
that a singlcamdti ssaeamsebiffines omatlt at | accessibili

Ease of access

For a comparmrPrablkevBft hnPtalnjx¢ Amfie ease of access, a
20 (e), overall, over half of people rated it
and very few found its accessi bi |l iPtayr lphoBourl.d Thbhe
|l argely based on the easy access on foot, an
requirements by pedestriansPé&apok ipm owhimih ypdamplf
transports, the ease of lakcecress swatso hpiagrhklsy ianp pGue
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the OVery easyd appraisal). 't emphasised the
proposed as an essenti al objective for activa
ti mes (e&€og.t,i @itl easl ., &LOiOW,; 2Nalny),. BTrhoewnneces s

constructing adequate and connective footpath
(Mano J & Verma, 2016; Wi mbardana, Tarigan &
and so on.

5513 Par k C
Enj oyment

For users of di fferePar kewd@d ateido nbayl poeaccpklger owint

attainment, was more often consiHMHea))e)d. shd i srfa
the more highly educated (Ruanrdiee@e aarujadyeas | a.e n\
more | i kely than melRatlon€Cfiodt d@haguogfhbl visi:

twht hw¢Lhb hC 9bWh,a9b¢ hC
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Figb4da®Bummary on the enjoyment by education (a)

552 Perception on Features of Parks (travelled

Concerning two parks thaPRarmleofdrek,fCveiqgsuietnotrlsyd v

of padkted characteristics were investigated,
rated satisfaction ratings (from very poor (s
features. f ddhtesreespacd&kmpri sed six in toA&El iand

Appendi x 6
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5521 Par k B

Overall, peopl e comnartkpuB toen ft dveser & kelay,u rweist o
very good (Aplpessipe@pPhle ©Oat gd the qualiayg of
Poodorr O6Ver yAROosbBi ghtly mor e a(ske. 00 %)a ctiadBus gnictd

good.

For the effect of ageiPmg Kcel@atnugree so n Atphpesdnedyi iaxd t2a
change curves of the mean values of the ratin
the general trend of these changes is relative
i s gahtsliincrease in ratings of park features wi
50, visitors began to rate the park |l esdnposi
particular, the perception of the experience

those aged 60 and over, followed by a drop 1in
The distribution of the different ratings af

simil aacpassepaopl e with different-e9ducatsi o heal
show, those with higher | evels of education a
features as 6Very goodd. Tehee lpsr copff o retdiucrag i cofn pad
and above who felt not so good abouRartkeBtose d
OAmeni ti esd Rabr.eOB® talreo umidghest compared to th
Regarding the effect of the visitors' percei v
23-b()ad, as people rated the distance to visit

in the amount of tigmev etnh etyh es psermmatl |i ns atmpd ep a rmko |
reliability). Another correlation about visit
easier of access, the | ess time spent liyn, tthheey
would stay in the park for a |l ong ti me. It wa
people who took BRalksBeaetl yravaledi menger but

The relationship between the frequency of Vi
visitorsod perceptions of different featufgs hi;
for details). This metaon suBahrakio Bae pferresgoune nitsl ymoirfe
positive opinion of these characteristics. Gi
correlation is more convincing in Appendukx 24
their perceived Paaki Bheatcegsiebicki by toeir vi

and

sig

ni ficantly.
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Similarly, asPaar kpeB sstoend ralt erdadtiesri sti cs higher
in his satisfaction with walking to visit the
pattern also reflects the fact thatdsherecebho
using a park. This association, however, coul
rating, and more convincing conclusi.ons woul d

5522 Par k C

Generally, when visitors were ol ®Panr KHtelf€Came adsl,d t
were | argely above 0Goodé. ThhAgedlryeldatfifoemrsmicp
evaluations oRartkhe@fowepaadhsthey aged over 60
higloal ity pedestrian paths on the road to the
foot . For these fi-edihgs,dsestai Appendi x 26 ( a

Among the higher education groups, both the
appear to rate each of the park characteri sti
educated groups. However, tthhower evi dlhs @ Pr henamg

several groups feeling O0DistankRadko®Qgabdt ybol
findings, sefe) Appendetxai2l7s ( a

Women tended to give very good ratings on thr
of Accessd more often than men. Nonet hel ess,
on the Pmaokt €hteoe could be more femal esc) Ffoar t
det ai | s.

The positive effects of travel ti me @&®rad bBgiCsi t
gual ity have been p4@vkidr gditepiictt emMay nbdiigmutrer br
OQual Paybkigher, they have been willing to tak:
Second, it could also reflect that people woul
park quality better. However, when people rat:
to O6Very poor6) abaptpedQuadloi ttyhé@,m itto wawlid ndt
perhaps shorter. This argument will be more s

extended.
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Mean of Travel time to Park C by self-rated Quality feature of it Mean of Visiting duration in Park C by self-rated Quality feature of it

Mean Travel time
Mean Visiting duration

c
Very poor Poor Neither poor nor Good Very good Very poor Poor Naither poor nor Good Very good
good good

self-rated Quality feature Emor Bars: 95% CI (a ) self-rated Quality feature Error Bars: 95% Cl (b)

Figbh4d®&hange curve of travel ti me (raa)t eadn dd Qwiadiittiyndg f dewart

For all theParbefifleat oQealoft yd, there is a c
about visiting the park with the assessment o
is more evident in the shift of fe&tdmoe®Vbeiyn
The progression of visitorsod rati ®P@s kforGd d dn\Aaekr
no positive impact on improving overall enjoy
O0Qual Pay &G n€fl uences the experience of overall
features. This can further suggest that the ey

used with different frequexncad®e)s(.& drord dthaeisles f i |
553 SectSiuotmar y

This subsecti on -rceolnactleudd eedl epneernctesptafonvi si ts to

enjoyment and features of wusually visited par
ease ofParckesdlsi hed as travel time increased coc
about visits tended to be subtle until travel
to be strict about requirementos cfomrsi tdieRea rpgkh 1B &
with shortcomings. It highlighted issues exis
Guangzhou, awaiting the tailored design for t|

Ease of access to parks was proven to have the strongest significant promoting effect on frequent visits,
but travel time should not be a single factor for determining how people perceive the ease of accessing
parks (as reflected iModule 1as well), which at the same time significantly vary by socio
demographic factors. As well as the improvement of proximity to, sidewalks, quality, amenities, ease
of access, and security upgrade wer e uaymeotyv er e
of visits to parks by walking
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56LIi mi t ati ons andoModther 2 Research

Al t hough the I nternet 1 s wipdoetleynn i sasl d pyawhkol udsoe r
notesosi al medi a, whia&a$ icoulbundderesubwdti mMmgnaahwyal
popul ation. This stutecy anar ninéd neutmoletsh f@em co

anuseaedi ghtni nogr dert hteo irnefdluuceence of the composit
Howewderd f er eqntcpedsdt smasyt . The dBt hraessak exsful @@\l D n
ormite ones in this research, and 1t should be
sample from a representation of the whole p:
characteristics.

Il nsi ghtusenrtss smfonUGS was involved in this analy
and reasose et w©Wowd-dreett hs crawesy sormnidn concrete
This is also an i ssutehilsyimmogd ulne ,t hweh inceit hloadcok so gq
fol-upwinterviews, which would facilitate unde:i
di sclosed in quantitative analyses. Neverthel
valuable research directions (based on regul a
scholars and professionals in the future to p

In addition, relatively modest sammeesfor subgroup categories may influence the robustness and
confidence inspecific correlation analysi®utputs.While this research compaeesultswith the
literature more generallyhe difficulty in identifying directly comparable outpmtust be noted. This

is the casédoth in the preciseording of the questions analso themethods/approaches used. This
thereforehighlights the need for a robuetd substantiddody ofresearchio influence and steer future
policy taking synergy influences of soaaltural contexts and temporstale factors (e.g., seasons,
time slots) into consideration. Furthesre additionalstudies areequired toinvestigatehow socie
demographic factors affect the use and visitation of green space typologies within a global context

57Concl|l oModnon!l e 2

The chall enge of maxi mjisvieng Iciomitti edi UGS r-mps$ du K
ar gegua rceosmpr ehensive knowl edgeThet eUGBGBkessnagece.
to identi fyvarnidatuind®® susaagle ban deemednevdietrf e et s

groups and cul tur al backgrounds. This chapter
been introduced or wused in previous studies a
use pattern oafn sppaorrkts, (dneopdaer toufr e¢ rpoi nts, travel
prefeftenges reasarsse,fdrorude eqgqruemdn or i nfrequert
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of access, ebhi ofyenean t, teyge 9 .eonfiphdGlesyred opeldd t
accessibility considering theguosgreééncemmorbky
t he -lbpuidrteas with | e(sko ndge,v eMionp e&d7)N drl@andeapsotivebd 2 O
their aedess gmpac(tf dr npusbpoirct atdaodhefr s eerngd)l y des
car park and s@rfoourmpdi wvgl ttle aadiadrd tuisessnsfi)@ovc e shsa tt
parks should be determined by factors from a
r

esistamwuwenber obheavailable facilities (Gregor
featureedubyt us@adi @aontext and personal demogr ap
vital objectives for specifyidgasmerctitaéscbnom
of community demands in planning and design

Brown & LiObdelOpeppl e WG ntdupe aisarit hfgorplaa ks
greensipacaescause &dmd tonmoergeeweirlel i ng t o ttaok evilsaon
par ks gisuémhithent spare Itti nael s(oK ¢etimpéhtatslils.edp 2 0 2
time to a park, encouraging multiple visits,

mi n) preferred by young i nd30Oimdium) sf awargedd nhyy
indi vioOtl dalrs.peopl e put mo r e caocncceesnstirnagt i conrsv eonni
affected their motiomdiparsk f(oGBineidrt i gZged @nosn G

s ev al visitednpedrohgafdcewltd vely i mprove the us
constructingperewabhgsdi ffering i.Fosocinhsgamger
educated individwalss pwarges alread setdtrmewinadctoor s ' L«
and '"Fabet amlsese ' with hi gher educational gua

recreat i olh@S(Z hnaenegd,s GBn@n 3 ) et al

In conclusion, in this Chapter, abundant empirical evidence from a questionnaire survey has been
collected, collated and analysed for fully understanding the UGS in Guangzhou, in which significant
correlations were highlighted for some factors affectisitvito parks can be rationally broadened to
extensive planning scenario as guidelines or practical references
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Results and Disdidwei CGompar Meduo
(Chapt@&r s

The comparison theme of this chapter was desi
exploration of usage and preferences of UGS u:

el ements in different, cboteas saodomcobiumtat iesn ¢
frovmodulaen®bdul ec@nduct and compare various S
di fferent model s, s ome of whi ch t he measur er

characteristics.

Foll owing on fr oModtuhiies ,& atthuer aclolnyt ednitviodfed i nt o
ChappeondéGced evaluations on UGS accessibility
and 2SFCA model, and i mproved model s that i ncc¢
model s. Thereinto, four mdtidnmeddi wteaec enearsd r e @
respectivel y. Ei ght types of anal ysis result s
effects of different model s, di fferent distan

assessicege sUsGSbial ity and to probe the adaptabil
and cons for specific methods under different

Analysis data included geographic datasets introduced in 3.3.2.1, and one of the preferences element:
- AcceptableLongestWalking Time (ALWT) data, and demographic characteristics data. Analysis
methods adapted a series of spatial analyses and statistical analyses, for example, Service Area analys
Chi-square tests and cre&hulation, in ArcGIS and SPSS

Chaptperesednts differences and similarities bet
visits to UGSs, including mode of transport,

travell ed, on the other heB8dbet weeraf ehe t wopat
the type of destinations, reasons for wvisitin

and enjoyment of wvisiting.

Analysis data contained two questionnaire sur
intervals to be compared with each other, whe
another was ainMEMNE shyi nMa tsuocnale YMtKu hygeobj ect s Wwe
the MENE survey accddradildegB itnoe dt hien stthaen dsaurrdv eoyf
el ements ofvieadlswteype aaifmmari sed features by
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anal ysed usage pattern for compari son by an
sociodemogragpgdiandreoamder-{f regeagquonéenoygegsoapd in

Chapter6 Results andMDdsé&€les 8i on
Eval uati on appr oMwlhteisp Iceo mgpcacr &

model |l ing met hods
This section mainly gives insight into differe
di stance measurement s, and an i mprovement o f
(wal king distance) . Ha wifnguemefee rorfe dt rtaon stploe t ur
model |l ing ( Xu, Xin et al ., 2017) , the relatiyv

justice strategies (Leinberger & Lynch, 2016)
transp,orwaaltkiionng .

Results and discussion were divided into thre
ei ght accessibility analyses constructed fror
accessibility of par ksseictpir@msamg 2o uc.o mphag i s5oin
accessibilities, exploring the differences an
contexts. It concluded with a -stuumdnary of the
Some work related to thchapter eused t he aut horés published ar

with paraphrasing

6.1Exi sting Modelling Met hods

The regular modelling here refers to two typi
gr aviasegd model, taking buffer analysis and 28S
model |l ing met hods [2a\Bef2bteheen Leiltaebroartautireed Renvi ew
strdiighlretar di stance (SLD) and the network dist
which produced four types of accessibility a
modeg laplpe®aftcor assessing park acces4i bTiheiyt ywe
separately illustrated in the foll owing two pe
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Tabetl&éour types of accessibility modelling met hods

Di st anc €

Mo d e |

measur el

Gener al

Buf|Pr ef eweeingchet e Me an -Stwop FI qPr ef eweeingchet -8t e
Buffer (PWB)Catchment Ar|Fl oating Catch

(PW2SFCA)

St r aliignhet
di st anc ¢

Str aiignhetar
bufferwei gohgbuf fneorreei ght|2SFCA;
tinnwal king timdwal king time|ti me

wal ki ng

Straiignhetar d| Str aiignhetar di|Str aiignhetar di s
-waiogfet (pr ef eweeingchet e d

Net wor k
di st anc¢{

Net wor k

wal ki ng

di siNet wor k bdif§{Net wor k di st|Network distan
buffeweimdrnpr ef eweeingchet ef nompe ef erencelpr ef eweeingchet e d
tinqwal king timgwal king time|ti me

There were several primary anal ysciad cadtapg etds :b
approaches were illustratedl dHy7910Lel3c & rat)s;, 2a)s
Proportions of accessibility |Ievels in each d
1, 3, 5, 7,b9, B), Mad,s &flZight accelssi3bi I5,t i’

11, 13,c)& alnAd

compdi7ed)i CoFrgumaei &6n anal ysi s 1

relationship of eight ac86s8 D,Rj1IBLUG &), wamae i ing
dependence was 2dep8ctéd Bn (bQgurbgd, P& o&olbio
accessibility | evel calcul ated by eight appro
Mean values of a@daicsbgisebghttmodeal eiach appr oadh
(sAppendfioxr 1ldkeetyaidut &8 3 bHhave been taalbd ddwcidilyd at
formation (see Appendix 37 for detail).

6.1.1 ModelAcicnegssi bi |l it yl iurseaarg @i sSttarmmdeg:htbyA GB [ N
[ Model 2 al

Both GB accessibility and M2SFCA accessibilit
of park areas that can be shared by residenti e
di stance wans nséee abl BEPOndgnediessanaes, ng, ThE& app
wal king space of 9 minutes per kil ometre tha

configuring was deter mi ned
the fiel@&ssumneaypds eguQuseset aomon 3aFa6RINB8H oAppend

and t

The |
(SLD)
foot

Zengc
Hai zh
no ett

by an average val ue

he questionnaire in Appendix 5).

evels of accessibility to pardsnehaat Dwst
i ndi cated that people over 40 per <cent

(-F(iag)u)r.e Vhen cal cul ating mean accessibild]

heng BL®Pt RcctescGBi | ity mean of 2. 36, S ece€

u districts were i1 dentifoinsd (ane atnhe fhidgi2e

ret poor -S8tLDvacygepoODDI
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I n terms of its regional di s-i¢hpbut Namslthy Oi st
most o6Very Poor Accessibilitydéd (around 44%) ar
I n contrast, Panyu District accounted for t
Accessibilitydghe0%)Y haa. 5heei meerldge. |t means
good access to parks but an ordinary mean | ev

Yang o&u,Zh2022) that the apparent inequity of r

The overall spatial distribution of GBLD accessibility levels (Figure5(c)) discovered more areas
with 6Very Pooré park accessibility on the wur
Baiyun Districts) located at central western and eastern edges respectively

Count of Accessibility's levels assessed by Buffer with straight-linear distance

Accessibility's level

Very Poor Accessibility
W Poor Accessibility
W Genral Accessibility
M Good Accessibility
W Very Good Accessibility

»

(}evels of access$SbbDIl ity

Percent of Levels of Accessibility by GB with straight-linear distance in Districts

Levels of Accessibility

Guangzhou City

GB with straight-linear distance

Very poor

Poor
B Geverai
B co
e eood

Percent

o)

0 7.000 14000 28,000 Meters.

oo
11

Districts

(bPercent of accessSiLi liintyd (cSpatial distribution of
by -&6BD

Fi g&lDed stri bution of theShDceapjbiltlstytdbatl stvets by &Bstr
across twinships (c).
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Spati al autocorrelation analysis was used for
shown i nR2(Ri)gurnd &erified-SLlhBadc @ shei Wiilsittry biun i @GL
exhibited a significant-ssepati wla2z wk8 <t @r.i0r0dL )ac
clustering pattern2Wwha)s, iwhearse rtai e dvast Fmagjuorei t
a

utocorrehiatedbiot¢tks) . The main clusteHiigqhgo ,pa
representing areas with high accessibility.| e
Two ot her bl ocks in Tianhe and HuangpwHi dhsétr
clustering. This signified that itihphask&k Bawoedsc
characteristics compared to neighbouring ones.
6LeHN ghd abadwd,Lolwi ghlighting the | imited natur
preval ence of paer hacees iolmib liliatby vai t h t Ficowid a
overall poor UGSIxcicre stshebislubtur bsy. AdBn Zengchen
Licheng Street possessed good access to park
Licheng Street, with the exception of -®lbobhgj i :
accaddgith, s Hoowidon gc | dulsdave r i ng .-L ofvn@ colt thsetre rtsw oo udtL
urban area belonged to Conghua District, with
District bordering its southielrint ys.i d@v ebroalhl ,h aivt
for Iimproving UGS accessibility in Conghua Di:
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Moran's Index: 0.231091
z-score: 5.013458
p-value: 0.000001

Significance Level Critical Value
(p-value) (z-score)
0.01 <-2.58
0.05 -2.58 - -1.96
0.10 -1.96 - -1.65
g -1.65 - 1.65
0.10 1.65-1.96
0.05 1.96 - 2.58

0.01 >2.58
h @ " | L 1 4 X
PR B - & 5 %
v - ‘b 1 Guangzhou City
o 5N ‘ ' h ‘f\‘ - { Clusters of Accessibility (GB;Linear)
42 :

Not Significant

§gpoomn

z) >

|
|

Dispersed Random Clustered High-High Cluster
== High-Low Outlier
Given the z-score of 5.01345812417, there is a less than 1% likelihood that this clustered — Low-High Outlier
pattern could be the result of random chance. Low-Low Cluster
(¥Spatial autocorrel at (bSpatial c I-SulsD ea csc eosfs i G
assessSdd GB
Fi g62Tehe Gl obal Morands | statist$lcDona)l)paarkd aictce scli bs tl e
(b)

The second apgprLdgch asM2XhCAi ned abdvien,e aus edd stt
measure and an average of the maxi mum accept
M2SFGAD accessibility values, after the same
proportion of areas iumdgdd®d)parclhmapacessilmi Ipioto
30%) ( F8(egyne @&However, this outnumber was- over
SLD, suggesting more high access-BbDIlity regi o

Specifically for3(é@gdogh NaxntsrhiactDi (skirgwrte h@ad t he
very poor accessibility (44%), more than 32%
Yuexiu districts did not contain any strAeet s
SLD was outstandi nggUD whefnf elreeintg fuswend GIBor acc
Yuexiu District. The only difference between
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crowdedness in supplies, which accordingly in
GB model for measuring a region with a small e

Unl i ke the discrel3leD spadeae sad i paltk tegrhno WM& FEBAS i g r
heterogeneity. RBécprphowhei he¥Fehbuobe pfark access
most of -etals¢ emaor pfart of the city. Sewestder mopht
of the centre urban area displ.ayed accessibil]

Count of Accessibility's levels assessed by M2SFCA with straight-linear distance

Accessibility's level

WVery Poor Accessibility
Poor Accessibility

W Genal Accessibility

M Good Accessibility

W Very Good Accessibility

(@ Levels of accessi biSILIDt y

Percent of Levels of Accessibility by M2SFCA with straight-linear distance in Districts

100

Central City Area's Boundary
Accessibility's Level (M2SFCA;Linear)
Very Poor Accessibility

or Accessibility

Levels of Accessibility

Percent

Districts

(b) Percent of accessi bsUlDtiyf (c) Spatial distribution o
di stricts evaluated -9yD M2 SFCA

Fi g63Dei stribution of the acXleBds(ia)i land Oist 4 esvted tsi sbtyi a2 SH-
distributions across twinships (c).

When investigating its spatial dependence, GI ¢
accessibilitySLIDgv ealcsr ofaM2|SSReT AeedOs.r 1 ,= 22 .-8B(9%)) (. Fi
Figu4(eb)s di spl ayed these cl| usStLeDr,s munc hd edtoagibl ,0 t
Clusterd areas appeared in the centre. They n

more than half of Baiyun andr HaHuediug pu sDirg tcrtisg
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bel onging to the centrHtilgh iQlyus tTehre6 sweree tsr iom:
0 Hi-Hihgphaétt ches i n the centralLawtql wmsgtear. 6 | anr eaad dw
M2SFGAD accessibility

Moran's Index: 0.125202 Significance Level Critical Value
2-score: 2.886251 (punlse) (zooore)
001 mm <258
p-value: 0.003899 sl — el
0.10 [0 -1.96--1.65
- ) -1.65-1.65
0.10 [—] 1.65-1.96
0.05 1.96 - 2.58 N
001 =W >2.58

|
]

= - .
ST ey | 5 L 3
f 5 ‘ ‘ > ‘f { Central City Area's Boundary
i ﬁ_ g i

- - Clusters of Accessibility (2SFCA;Linear)
Dispersed Bancons Cmpared Not Significant

Given the z-score of 2.88625077366, there is a less than 1% likelihood that this clustered High-High Cluster
pattern could be the result of random chance. - High-Low Outlier

- Low-High Outlier

Low-Low Cluster

"

0 7.000 14,000 28,000 Meters

@ Spati al autocor.| (b) Spatial clusters of MISHFC/
accessibility ass
t hSel D

Fi gttdTehe Gl obal Mor anods | statisti c-SobnD p(aar)k aancdc e stssi hcil lu
Guangzhou (b)

612 Model |l ing Accessibility using a Network Di
[ Model 2b]

To i mprove the closeness to the reality of di s
modul e then introduced Network Distance (ND) i
principal model s u6le)d, atnidlieswt sswhy sadadpaadodvreet wor
with Straight Linear Distance (SLD), to const
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area in the accessibility analysis is based ¢
proximity in the model. As a result, with thi
produced.

Fist, as for park accessi bND,i ttyh ei no vGuraaniglz hloauy,
generally evegmodiipst roif butGeonnerian Accessibilitydé@
around 30% out o5( at)h)e. whnoltee r(nksi gourr ¢ hée r egi ons
most of them were in 6Very Poor Accessibilityo

(10% out of all).

Simil a8Lbp GBe | oWRsdcoesaxni GBI ity value was al
with a | ower val ue oSL DL .o9nle,( c2o. n3p6a)r.e dl nt oa didtist i G
wel |l -@8alsDG®8Bal cul ated, dema&nattccatsasd bwi t h yt lie hlee
| ower t hSalnD inmesanGBaccessi bility value of 4.22).
has begun to manifest.

Specific to tHHND mrccpesrstiibdad idfy @GR o ssevdeaslted cZ
as the district with most of the streets (ove

Hai zhu district embraced no street of | ow acc
6Poor Accesmdsti ldft ytthe satnrdeet s (about 61%) at
for 6Very Good Accessibilityé, instead, Panyu
very good access to parks. -$Dadkcsvef facrcedeasndrc
and Panyu districts, w8LctBP abouel aguaé tel amniea
absolute value, strengt heminndg otrh é&Bc amrcjcectsu rba |

Spati al di st r-Nbupgdrokn adc etshsetblfGAH) i)t ypr(eisrenFiedur d

Accessibilityé |l evels covered | ots of Middle
Fig65(®it can be seen that -creorsttr aolf urhbeam caarneea sf
connect into patches spreading into parts of t

and the northern part of Hwadsgpwevli storfi @ta.r kl ra
ND) apmpea o have a better pesrfudmmanxde,aliondotth
noomentr al ur ban areas.
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Count of Accessibility's levels assessed by GB with network distance

Accessibility's level

Very Poor Accessibility
Poor Accessibility

W Genral Accessibility

M Good Accessibility

W Very Good Accessibility

(}dMevels of accessNDility :l‘l

Central City Area's Boundary
GB with network distance
Very poor

Poor
- General
B Good
B Very good

0 6500 13000 26,000 Meters

(pPercent of accesNiDbiilni tdy ( ¢S atdiiaslt ri buti on of acc:
by -8B

Figée5De stribution of theN®dcc¢ajdsiabidl itpgdstlaeveaeltsclby b@B

di stributions across twinships (c).

To examine whether ther-D waar ks paddad s ichiulsittey i
autocorrelation analysitsaascwafl rmé@bdet hesapat
zscore > 2.58). A6 bdepincatf vav i©hH wBvit guder @gi ons

and the west of Guangzhou, most of which were
in Huadu, Bai yun anHli glLhidéwacnl udsitsetrrsi cctrso.s séeHli gthh e
(minly involving the southern part of Batyun
western part of Tianhe District and the centr
suburbs, | ocated witheirn wHanrhy uHaD izshtur iDcits,t ronc tt.h
ur ban areas were | argely atNDa ,g oeoxdc el petv eflo ro ft hpe
around Caihong Street of Liwan districte(cwhic
above), maki-lngw i Qutilni ear & Hs tgeht u s
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