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Abstract

Green space i3 -an essential element in o city that serves cutdoor recreational
place for the community. It helps generating the economic and social values and
promofing a healthy lifestyle for local community. The aim of the study is to
audit the green spaces in Pasir Gudang Municipality and promote the strategies
1o improve the use of green space i the study area towards better gquality of life
of the citizens. The study classifies the existing green spaces in Pasir Gudang in
terms of size, function, use, quality, area, accessibility and facilities provided in
the green space areas. Two key points have been identified as a basic reference
before any development of green spaces take place in Pagir Gudang. The study
reviedls that present green space areas in Pasir Gudeng Municipality are able to
seTve most communities in the mumcipality. However, still about 35% of the
municipality area 18 not presently served by the existing green spaces. Thus
quantity, quality and accessibility of the green space areas need improvement.
This sludy also shows the potential network of the access that will be able o
improve the approachabality of all existing green space areas bv the citizens to
contribute to their guality of life.

Kevwaords: green space auditing, accessibility, geographic information system,
guality of life,
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INTRODUCTTON

Gireen space i defined as any piece of land covered with vegetation. 11 vsually
refers o porks, goll coorses, sports fields and other open land withim the buwikt-
up area, whether publicly accessible or not. In many countries, open Spoces e
nowadays regurded as integral part of land nse planning decisions. However,
approgches o open spoce planning vary, and there i5 no general agreement on
the desirable planning criteria as to how much open space 15 needed, where
open spaces should be located or how they should be used (Maruam and Cohen
2007), In Makaysia, green space considered as open space. According to
Department of Town and Regional Planning under the Town and Repional
Planming Act (Amendment) 1995 {A933), open space is defined as any land
gither gated or not, which had been specitically and fully reserved or a part of it
to b used as garden, public park, football fGeld, public recreation anea. or as
public place. Also, the herarchy and characieristic (size and catchment area) of
open space can be classified as national park (no limitation on size, all
countries), regional park (100 hectares, all regions], lown pariiurban Park (40
hectares, L0000 people and above), Iocal park (8 hectares. and above but not
excecd 40 hectares, 12,000 o 50,000 people), neighbourhood park (2 hectares
and above but not exceed 8 hectares, 3,000 o 12,000 people), play lield (0.6
hectares and above but not exceed 2 hectares, 1,000 to 12,000 people) and play
tot (0,2 hectare and below, 300 to 1.00H) people).

The distribution and catchment area for different type of groen spaces
gre shown i Figure 1. 1t shows that preen space concerns with any
development. However, with the mpid land use change, it is necessary 10 revisil
the functionality of existing grecn space. Besides that, groen space it also
provides a ‘Green Lung® for a city, serve as focal points that can break
manotony of concrefe jungle, promote healthy society by praviding spaces for
recreational, social and lelsure activities and also counterbalance the harsh
reality of a hectio urban life, A well-distributed green space can mfluence the
guality of life of people (Federal Department of Town and Country Planning
205,
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Figure 1; Distribution of {0} catchment aren (b} gresn spaces secording (o Malaysin's
Planning Standard

Frarrer: Canldieline aned Planving Stondord for Mecremiion and Open Spare, Dpaniment in Tosn ond Seplonal
plannirg. Panfmniar Halyvip

Meanwhile the amount of provision, the distnbution of green space and
the ease of access to such spaces are key contributors to social and ecolomeal
functions in urban environments (Barbosa et al. 2007, Parks and green spaces
have a major contribution to the liveability of city centre by creating informal
recreation which serve as an outdoor recreational place and provide leisure
achivity for social groups,

The presence of greenery area can also help o protect naural
environment, improve air quality and ensure the urban dwellers have access to
recrcational site. The health policy in the United Kingdom, for example, has
been increasingly advocating the uze of ouwldoor green space 10 improve health
and there has been a growing emphasis on the health improvements connected
with use of the natural environment (Kessel and Green 2009), Other than that,
preen Spaces serve as protective elements 10 the uneque character of rural
commanitics which might otherwise be absorbed by expanding suburbs area. It
also functioning as a place for local community to leam and éxpenence outdoor
environment, Therefore, there is & strong reason thai green spaces contribute
towards promoting social inclusion on health and well-being of the community
and act as important [ocal education resources,
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Gireen space becomes more and more imporont slement of a ity for its
psychological role in community well-being. People who live in urban areas
with more green space tend to report greater well-being than city dwellers who
div not have parks, gardens, or other preen space nearby (White et al, 2013}
They alzo assert that living in an orban area with relatively high levels of green
space compared 1o one with relatively low levels of green space was associated
with a positive impact on well-being equivalent (o roughly o thied of the impact
of baing marmied vs, unmarried and & tenth of the impact of being emploved v,
unemployed, The shove study suggesis that while urbanization is a potential
thireat to mentidl health and well-being, living cloger o urban preen spaces such
as parks, is associpted with lower mental distress, This shows the imporiance
role of green space in improving quality of life of the citizens.

Gireen spaces might act as the “glue’ which binds the city together. They
are purt of o larger cohesive network of individoal spaces which include the
fransport arterials, streets, lanes, sireel inferseclions, parks and squares, The
availahility of green space in the living environment may be an important
environmental fsclor that moderates the relatonship between siressful life
gvents and health (Berg of al. 2010% Meanwhile, urban green spaces. are
universally valued as amenity-recreation venues, wildlite retuges and cssential
liveable-city ingredients (Jim and Chen 2003}, The varous besefiis of green
space had boen wdentified through various soudies established by many
researchers. These benefits are generally much dependent on the wiry that the
preen spaces are plonned, designed amnd monaged by authorly where it belongs,
It is important o ensure that all these resources have strong impact on guality,
pecessibility and adeguate quantity e serve local community.

Creographic Information Systems s one of the best tools (o implement
environmental analyvsis. The most importance of GIS 5 about ©ts capability to
handle spatial and stiribute data (Ahms 1994), The imegration of the GE5 and
Remaote: Sensing will contribute to betier results. 11 enhances the research results
through the improvement of the interpretation of the earth surface. The
application of planmng standard for green spoces distnbution and ealchoment
areas with GIS is bencficial to understand the current isswes, There are many
pdvaniages in GES thot can be used in analyzing the real world sysiem, GIS can
be applied to analyse line and point features based on topology rules. It iz a
useful wol m analysing waler distribution, stream fows, and traffie flows,
whereby centres, links, nodes, and impedance are key elements o that analvsis
{Kyushik and Scunghyun 2007} It also provides network-based spatial analysis,
such us rouwtsme., Neet moutinge, ravel directions, closest fucility, service area, and
location-allocation
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Green space audit is camried out 10 identify how exient the green space
arcas exists, inchuding its disinbution and accessibility. Due to the rapid
development and lond use changes, 11 15 then necessary o look ot the
functiomality of green spaces. The goal of this study is 0 identify and evaluate
the green space arcas m Pasir Gudang Municipality, There are two objectives in
this study. First: to sudit various types of preen spaces in the study aren, and
second: to look at the funciion of green space areas in lerms-of coverage and
accessibility. This audit is carried out to see whether or not the selected area has
sufficient covernge and quality of the green space areas for local community, as
wall as to establish an accurate view of the service level of the green space areas
gnd proposed fundamental strategics to improve the connectivity and
pecessibility of the gresn space areas. Green space audil e this study covers
soveral assessmenis particularly with respect o it guanfity (ares) and
accessibility.

STUDY AREA

The study aren 15 area under the administrative umit of Pasir Godang Local
Authority or Majlis Perbandaran Pasir Gudang, Johor (MPPG) as exhibited in
Figure 2. The area was selected because of it8 patential [uture development
under lskandar Malavsin Development Region. Pasir Guodang becomes one of
the key components of development of Iskandar Malaysia that is put under the
Eastern Gate Development and Special Economie Corridor (SEC), Eastern Gate
is the industrial and manufacturing hub in the southern region of Peninsuiar

Malwysin. This hub encompasses 31,132 ha in Pasir Gudang Municipality.

Figure 2: Location of the Study Area

43 © 200 by MIP
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The complexity of the development issues and the increase of
population are scemingly the fundamental issues that contribute (o the
environmental sustainable matters m the Pazir Gudang Municipatity. This study
attempts to understand the greenery as one of the key components o improve
quality of life towards the sustainahle livelihood in Pasir Gudang Municipality.
It is believed that the presence of sufficient green space arcas with adeguate
accessihility in the city contribules to the happiness of the citizens towards
sustainable gquality ol life,

Figure 3 Land Use of Pasir Gudang

Table B Ares and Percentoge of Land Use in the Stwdy Arca

 lamdpse Acrenge (Hectare) | Percentage (%)
Hoosing £78.23 4,34
Commercinl 509 50
Industry 1,244.41 054
Instisutien 19217 == EF T
Dipen Spece and Recreation Asea 177 86 B
Yacant Land 4. 11370 312
P _T7ass 5.6
Agnicalture Land 160781 BHT
Water badies B 930,75 707
Litility 322.20 245
Strect and Trunsporiation [ 700
iyl 13,174.00 LML )
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The main components of the land wse of Pasir Gudang are agricultural
land. open space, industrial and residentinl areas as shown in Figure 3 and
quastitatively reflected in Table 1. Major economic activities in the Pasir
Gudang area are clectrical and electronic, chemical, oleo-chemical, chemical
biofuels, plastic and food products, engineering-based indusires, pons and
legistics. warchousing, &s well as research and development, The study area is
mainly characterized by mix land use development, as shown in Figure 4. Most
of the green spaces exist in this zone is at scaltered manner.

Figure 4: Distribution of Green Spoces in the Study Aren

The accessibility of the exisling preen space areas [n Pasic Gudang
geems adequate, since they have no bamers 1o free entry such as round-the-
clock access, no sdmission charge opplied, available road access from
commmunity centres o (he green space areas. and sufficient parking lots for the
visttors, However, room for improvement with respect to accessibility is still
there, The improvement ¢an be, amaong other, done through enhancement of the
accessibility of the preen space areas and comnectivity between the users ie.
community centres and the green space areas. This study attempts to understand
this issue by means of employing peoeraphic informalion system as a tool for
analvsis and appropriate methods of study,
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METHODS OF STUDY

The siudy applies the integration of several echnigues in data collection and
analysia, A database was developed to accommodate the spatial data input. The
[konos Satellite Imagery and vector data obtained from the Local Authority are
the main compunent in this study, since the analysis was based largely on this
source, Updating data and ground verifieation on land wse and land cover have
been made o ensure that the existing dota and information ane up-to-date, The
ground verification of land use data and land cover was done by walking-
through the existing green space areas and other relevant land use categories.

Diata collection and analvsis are two most essential stages towards best
results with the support of data accuracy and suitable technigue of analvsis.
Table 2 shows the sources, ypes and components of data collected and vsed in
the study. For the accuracy of the data venfication, the study area was visiled
several times and the measurement of the data was made with the suppart of
Clobal Positioning Systems instrument. The additional data, which is necessary
to support the study, were alse collected and venified by using same mstrument
gnd technique.

Study uses satellite mageries, The purpose of using satellite imageries
is fo ddentily the existing green space areas and s land cover towards the
scceptable level accuracy. The satellite imagery that shows “present™ land use
of Posir Gudang aren is shown in Figure 5. However, due to the deloy time of
the image, the image might nod reflect the current condition of the green spaces
in ihe study area, That is why the ground verification was undertaken, The
satellife image 15 also very wseful 1o identify both natural and artificial preen
spoce areas and get nformation on it in ferms of geographical focation, area and
shape. The images are classilied according to type of land use or land cover and
also by greencry and buili-up aress. There sre two methods (o clessily the
umages, whach are bupervised Classification and Unsupervised Classification,
The study employs Supervised Classification method, as Richand and Jia ( 1993)
peserted that the supervised classification s the essentinl ool nsed for extractng
yuontitative mformaton from remolely sensed mage data, By using this
imcthidd, the analvsis can be done 1o smoother manner since sufficient known
pels to generate representotive parimetens Tor cach class ol interest

The classification process of land use and land cover was done by nsing
image processing software, The fimst resull of the chssfication has been used as
a reference for the second classification in defermining the green spice anzas in
Pagir Gudang Municipality,
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Table 2: Components and Sources of Data Callection

Conmpanent (LR Shmpw Source
Admimistration | State Boundary Polyzon MPPG
Dizirict Boundary Palyaon MPPG
fukim Houndary Polygon MP PG
Cadastm| Lot Polygon MPPGIPED
Land Use Existing Land Use Palvgon MPPGIPEDVField
| Work
Future Lot Use Palygon MPPLAPED
Water Body River Palygon MPPGIPBDVFicld
Work
Lake Line MPPGIPBDYFreld
Wiark
Building Existing Building Irminge MPPLIPRIY
Transportation | Romd Network Line MPPEIPBDVField
Wiork
Pedestrian Pedestrian Network Line Field Work (G5
Metwork
Recreational Recreational Area Point Field Work (GFS)
Aben Becreational Area Polvgon Sptellite Image
Cireen Space Cireen Spoce Point Field Work {GPS)
Lirean Spoce Pialvpon Sutellite Image
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Figure 5: The Tkonos Satellits Imagery of Pasir Gedang Ares
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Ewvaluation on the accessibiliny level ond the coverage of service areg of
green space in Pasir Gudang was done by using GIS software, The analysis is
based on the distribution ol green spaces, roads and pedestrian networks. The
conmectivily and coverage of the preen spaces was evaluated by following the
Guidelines provided by Jabatan Perancangan Bandar dan Desa. The evaluation
was done with the support of GIS functions. The service area of the green
spices wis considered hasing on its tvpology and fimenion of its colegory. To
identify the best network e connectivity of the green space areas with the
commmunily centres as well ss connectivity smong green space ansas, o nebwork
analysis has also been done with the support of same GIS funetion, The analysis
results reveal that connectivity of the green space areas and community centres,
o5 well a3 conneclivity smong the exisiing gréen space aregs need improvement,
Lookmg at this connectivity sialus, recommendations on the ipegration and
connectivity of all green space areas and accessibility by the community centres

in Pasir Gudang are proposed.

RESULTS AND DISCUSSION

This study largely focuses on the distibution and relation of green space
tvpology on the aceessibility and connecivily of preen spaces network.

Gereen Spaces Typology and Accexsibility

Study anea has 8 wide range of open space with respect to size, function and
use, It is also cermn that some communities. have been provided with easily
aceeasible green space betier than ofliers in terms of quality, quantity and
facilitics of the green space arcas. This issue should notl appear when equal
gpueality of Tife would be promaeted for the whele citizens in the study areu,

Satellite imageries and ground verification reveal that six planning
blocks in the smdy area have significant provision of green space areas with
respect o guality, size and facilities. The Planning Block | and 3 contain the
most numbers of green space arcas compared to other blocks, particularly in the
epstemn part of Pasir Gudang. The eastern poart was sctually planned to be the
main industrial area of Johor Bahra, and thus containg less green spaces, Also,
the residential areas i Pagir Guodang are concentraled m the western part of the
Municipality. It is realistic then to hive more green spaces i the western part.

The audit process wdentifies 1531062 hectares of green spece mo the

study ared, This is quite significant figure in comparison o other areas in Johor
Biahre The suditing process was then done . throughout this area. The total
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amount of green space aréas in Pasic Gudang Municipality were then identified
and guantified,

Figure &: The Dhstribution of Green Space by s Typology

Figure & shows all siles plotied and presented with cespect 1o its green
space typology, This figure reverls that the concentration of green space areas is
in Planning Block | amd 3. The primary function of these two blocks was
resudential areas. In the remaining planning blocks, the number of green space
areas is not significant amid the growing increase of residential development in
these parts particularly Planning Blocks 4, 5 and 6. The primary function of
these three blocks was indusirial areas.

Table 3; The Arca and Percentage of Green Space according o Tis Typology

Perceninge of Total
Typology Aren (ha) (Ares)
GE.15 445

Public Parck
Private Groand fiBE.3) 44 94
Amenity Garden - =
play spooe 1538 1.20
T 199,72 1304
Green Cormdors 34,22 Zadd
MutiralSem natural Green Space JEL.99 34.15
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Other functional Green Space . Af

Total 1,531.62

100,18

Some land use conflicts would perhaps anse in fulure when residential
and industrial developments will be equipotentially promoted. Thus, authorities
should be cautious on this latent issue. A number of green space arcas with
saimilar quality with other planning blocks e Planning Blocks. | and 3 seems
mecessary 1o develop, with an argument that still industrial development would
need sufficient greenery. The green space typology is shown in Table 3.

Table 3 shows the area of various typologies of green space arcas and
percentage in Pasir Gudang. It shows that private ground. which is currently
preenery ared, is predominant. This type of greenery is very vulnerable 1o End
conversion simce it is mostly owned by private companies or individuals, When
the lond owners convert them to be built-environment, the greenery is then
casily pone. A clear and suitable developiment control that promoles socio-
gconomic development while conserving environment should be appropriately
implemented o this anes,

Tuble 4: Green Space Covernge in the Study Arca

Covernge Arcw Perceniup
In Acre In Heetnre

Inside covemge 2 AMLGE HATLAT il 75

Ohatside coverape 1565 3053.21 35.21

Fable 4 shows the total amount of green space within the whaole study
prga. It shows (hat the ol ares of preen spaces is 1.531.62 hectares or
equivalent o |66 %% from todal ares of Pasir Gudang. The most eommon green
space typology identified in the study aren 5 privale ground, which is
pecounting for 44.94 % of the total srea of Pasir Gudang. Natural and artificial
precn spaces occupy 522,99 hectires in the study area. This is identified as the
sgvond largest green space in Pasir Gudang. This siee 15 cquivalent o 34,15 %
of size of study area. Sports orea had covered 19972 heclares or equivalent o
13,04 %, Gireen corridors that consist of buffer area and river reserve cover only
3422 hectares of land,

The ahility of people o access green spaces easily i very impaortant (o
promuote health snd well-being, It is important that residents are able to access
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green spaces within a reasonable, or even, walkable distance from where they
live or work. This is 10 encourage the visits of communities surrounding on Toot
or by hicyele, and thus, reducing emissions.

Accessibility can be expressed through, among others. distance
thresholds, which represents the maximum distance that a typical uwser can
reasonably be expected to travel. However, the attractivencss of the parks and
green spaces might also be essential factor for the citizens to visit and enjoy the
parks, even though the distance beyond the threshold. For green space
evaluation i Pasir Gudang, the threshold represents the distribution and
distanee. The threshold was denved, based on the Gusdeling and Planning
Standard for Recreation and Open Space, Department in Town and Regional
planning, Peninsular Malaysia. The baseline of the threshold is that people
willing 10 walk o their nearést pecessible gréen spaces. This study measures the
threshold for the purpose of development of green spaces strategy, The
standards of distance should be set to reflect how far people prepare to travel o
different tvpology of green spaces.

The service area was evalualed based on the pology and distribution
of green spaces. The availability and accessibility of roads and pedestrian
networks are the criteria for evaluation. The analysis was executed using a
function in GIS. The study found that a largest pan of Pasir Gudang is served by
the green spaces catchment area (Fizure 7). The tofal cachment area of all
green spaces is B,672.67 hectares or 64.79% of the total srea of Pesir Gudang.
On the other hand, the area cutside of the catchment is 205321 and 353.21%.
Figure & shows that the sastern part of study area is mostly outside green spaces
service arei. The castern part &5 planned for new industrial development area,
and this there will be insignificant green space in this area.
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Figure 7; The l'_‘uvn;g: Distances. of All Green Spaces in Posir Godang

The siudy reveals the present catchment area of the green spaces in
Pasir Gudang based on the distance and its distribation, It is obvious that slmost
all of the residential area o Pasir Gudang are within the catchment or service
areq, bnd therefore conveniently served by the preen spaces, The service area
was measured and accordingly the level of accessibility of the green spaces was
identified. The town parks and community parks are the main green spaces that
give o full service o the whaole communities in Pasic Gudang. Nevertheleas, the
number and distnbution of play field are quite limited for small neighbourhood.

Upgrading and Enhancing Green Space Netwark

Apart from the analysis of accessibility and service arce. the second part of
analysis is to identify the optimum network of all the green spaces, The purpose
of the analysis is to look ot the potential network that can enhance the
comnectivity of all the preen spaces in Pasir Gudang. People will be able 1o
move conveniently from one o another groen space. A network anslysis has
also been done with the sapport of GIS funclion. Figure 8 shows selected roads
for the purpose of enhancing green spxice network based on their distribaton
and distance. This network should be improved to ercate better connection of
the preen spaces.

© M7 T by A 52
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Figire §; Selected Network for the Enhoncement of the Green Space Connectlvity

The network as shown in Figure 8 interconnects the green spaces and
parks amd may siso reflect the shortest possible distonce of the exsting green
gpaces and parks from surrounding community centres i.e. residential areas, The
citizens can pass through a certam pathway in the network to arrive at any green
gpaces or parks salely and conveniently, The pathways along the network can
be improved with respect to convenience and safety for the citizens 10 gecess
the green spaces. Some connections of the green space areas and mesidential
press are presently mconvensent for pedestnian access since pedestnan facilibes
are seemningly not adequate to suppor safety and convenience,

Upgrading of the network ie. connectivity i3 very imporiant o create
high accessibility and safe access 10 green space through high quality networks,
In this case, a high quality network must be reflected n ifs safety and
convenience for access by various mode of transpon i.e both pedesirians and
matorized transports. A “green comidor” that connects existing green spaces is &
pood concept, and therefore can be applied in selected networks in the study
area, The green cormdor should have good vegetation and greenery sense along
the paths with high safety level for pedestrian, Some of the existing roads in the
ghudy aren have already provided pedestrian networks but still improvement of
safety, pavement, shading and connection is needed. The conflict between
vehicles and pedestrians also need to resalve by improving mesting points along
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the pedesirian network. For instance, zebm crossing, pedestrian crossing bridges
or tunnels, lighting and green bamier should be provided along the green
corridor, This will encourage people 1o vse the pedesinan network effectively,

By considering the results of network analysis of the green space areas,
this study supeests the following key simlegies o improve the accessibility of
green space arcas by poming safety and convenience first. The key strategies
inchude:

s Establishment of cleardy defined ond well-used network of accessible
roltes that connect communities 10 local green and open spaces.

*  Assurance that now and enhanced green spaces are designed to have
g nlemnnl secess owith clear entrances, poosd signoge and clearly
defingd paths,

o Maximizing the opporlunities for people o walk or travel o their
nearest green space. A 300m in distance can he adopted for focal access
standard in Pasir Gudneng, This can be considercd as the maximum
tistance thal people shoubd have o walk or travel to their nearést
preenery ares, This standard can be applied 1o both new and existing
neighbourhood development

= Provision of safe road crossings and easy access point to encourage
people to walk or cycle o nearby preen space. Busy roads may act as
barriers, thereby reducing access for nearby residents.

» [ncreasing accessihility of communities to presently inaccessible green
spaces for recrealion,

o [Development of new accessible green spaces. Where there are no
suitahle sites Tor new green space development, then the accessibility of
existing green spaces should be enhanced and improved.

s Development of convenient links bebween sreen spaces ond the
suwrrounding neighbourhoods 1o encourage people o undertake morg
local journeys on oot or hicyele,

e Provision of a 500m maximom walking distance standard, which is
equivalent 1o & 10 minute walk, The proposed standard refiects the need
of ensuring equity and also ensures that the play spaces provided are
well munfamed. This distance stundard means that every child will be
able 10 access an equipped playing space within 500m or less of where
they live,

s Prowision of easily secessible ploying and recreation opportunities will
enable children, young people and adult o connect with the world
around them, provide essental facility for heafthy and inclusive
commumities, and provide opportunitics for safe social inferaction.

£ M by MiP 54



PLANNING ALALAFSNEA
Genspatiel Aealvils in Ledan Mawring

CONCLUSION

The Green Space Strategy for Pasir Gudang, as revealed by the study, is part of
the audit resulis. [t sets out the objectives for the way in which green spaces in
Pasir (iudang are maintained and improved. Tt should be aceessible, sustainable
and continue to perform o renge of functions that brings benefit the whole
community besides the good provision of green spaces arca.

The recommendations made in this study, however, require additional
resourees and further investigation for implementation. This strategy ¢an be
achieved over several years through consistent approsch fo improve the
mianagement of existing resources and encourage greater involvement of local
communities in the developmeni as well a5 mansgement of green spaces, The
recommendation could be incorporated in the development plan of Pasir
Gudang Local Authority.
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