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The urbanisation process cause changes to the physical and non-physical environment to developing
a town and Urban Quality of Life (UQoL). Kuala Terengganu is experiencing rapid urbanisation
process over the past three decades. The main objective of this study to build the spatial model based
on Geographic Information System (GIS) in the determination of UQoL in Kuala Terengganu,
Malaysia. A total of 115 sampling location have chosen based on the current status of research UQoL
in the study area. The method used includes the main stages of data analysis and processing of data
mean score for each domain scores were analysed using GIS. The mean social domain, physical
domain and access domain have been analysed through the technique of auto Inverse Distance
Weighting (IDW-GIS). The correlation and regression methods were used to examine the
relationship of urbanisation of research location and UQoL. The results showed the current status
UQoL for the physical domain is in Class 2 with 78.92%, social domain is in Class 2, 77.61% and in
Class 2 domain access, 95.01%. Based on the findings of these domains, a synthetic UQoL space
model was produced. Overall, the current status of UQoL in the study area in Class 3 with 63.92%.
The resulting space model based on spatial data sources from the year 2009 (land-use) and 2013
(satellite images) show that the area is in the south of Kuala Terengganu have a quality of life is
better because of the proximity of the city centre and good infrastructure.
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I. INTRODUCTION

Urban Quality of Life (UQoL). It may give negative impacts

The urbanisation process changes the physical and non-
physical environments of a city. It involves urban’ space
organizations affecting the quality of life of the communities
(Halvarg & Henrik, 2013; Chiara et al., 2010; Azahan, 2009).

According to Sigit (2012), urbanisation will usually affect the
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on UQoL including the environmental issues, land use
deterioration, agricultural activities and land market
speculation (Huang et al., 2009; Brueckner & Largely, 2008;
Fahy & Cinnéide, 2008; Bibiana et al., 2006). The increasing
of traffic problems and demand of fuel contributed to air

pollution, disease spreading and losing of green areas
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(Kamarudin et al., 2015; Jean et al., 2008; Sturm & Cohen,
2004).

Habibia & Asadib (2011) said the urbanisation process give
a positive impact on the quality of urban life such as the
urbanisation increase the opportunities for population
access for better infrastructure, domestic needed, education
(2006), the

development of urbanisation increasing the economic level

and employment. According to Wu,
and job opportunities to increase the income (Cohen, 2006;
Yuan, 2006). Kuala Terengganu District, Terengganu,
Malaysia has an area of 60,528.60 hectares which is
supervised under the administration of the Kuala
(Majlis
Terengganu) (MBKT). Kuala Terengganu District is the

Terengganu City Council Bandaraya Kuala
study area for the spatial modelling research using
Geographic Information System (GIS) to determine the
UQoL (Figure 1). The urbanisation process in Kuala
Terengganu from the trade activities in Kuala Terengganu
city. After the 1970s, the process of urbanisation in this area
grew rapidly after the industrialization development
especially from petroleum industrialization at the east coast

of Terengganu.
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The urbanisation process in Kuala Terengganu proved from
the increasing of resident’s number from 359,700 in 2008 to
536,500 in 2020 with the growth rate of 3.3 per cent and in
2010 the data increasing to 1.40 million (Department of
Statistics Malaysia, 2020; Kuala Terengganu District Local
Plan, 2008). The urbanisation development can also be
valued from the land-use changes around the district areas in
Terengganu. The land-use changes increase to 21.13% from
2009 until 2013. Based on the Department of Town and
Country Development (Jabatan Pembangunan Bandar dan
Desa), Kuala Terengganu (2008) and the Kuala Terengganu
District Local Plan (2008), on 1973 there are 9.70 per cent of
built-up areas in Kuala Terengganu and increased by 15.29
per cent in 1980 and increased by 45.02 per cent in 1997,
49.60 per cent in 2003, 51.3 per cent in 2009 and 53.5 per
cent in 2013 (Department of Statistics Malaysia, 2020;
Jabatan Perangkaan Malaysia, 2014). This increasing showed
the process of urbanisation that has affected the UQoL level

in the area (Figure 2).
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Figure 1. Location of Study Area at District of Kuala Terengganu, Malaysia

Based on the GIS applications in UQoL classification using

Inverse Distance Weight (IDW) technique to create the

spatial model of UQoL which are 17.9% of the geographic

space as lowest, 67.6% moderate and 14.5% satisfied using
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the physical domain, social and economic but it is very poorly
implemented. The measurement method of UQoL and
urbanisation level from previous studies are which are more
open without involved a space perspective. This situation
makes it difficult to analysed and develop the quality of life
because the influence of domain indicators on the UQoL level
varies according to space. Hence, the using of GIS method in
the development of spatial modelling of quality of life
determination very accurate and expected solved this
problem (Mohamad et al., 2018; Reap et al, 2008;

Pourebrahim et al., 2011; Hiloidhari et al., 2017).

II. STUDY AREA AND RESEARCH

METHODOLOGY

A. Study Area

Kuala Terengganu was selected as the study area which
covered 10,340.94 hectares (103.41 km?). Kuala Terengganu
as a centre of Terengganu state. Kuala Terengganu as the
state's administrative centre, business and service centre.
Before 1947, there are nine districts in the Terengganu States
such as Kemaman, Kemasik, Paka, Dungun, Marang, Hulu
Terengganu, Besut, Setiu and Kuala Terengganu (Wahab et
al., 2019). However, in 1985, there are only seven districts
when Paka and Kerteh combined as Kemaman. Kuala
Terengganu located at longitude 103.148000 E and latitude
5.329180 N. Kuala Terengganu where continuous growth
based on the increase of population and development

residential areas (Figure 2).
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Figure 2. The land-use changes in the study area from 2009

until 2013, Kuala Terengganu, Terengganu, Malaysia

B. Sampling Method

In this study, 115 sampling centres were selected based on
residential areas around Kuala Terengganu District to
represent the overall study (Figure 3). The sample selection
used simple random sampling technique. The population
divided into several sampling units, where the required
number of units is randomly selected from the population, so
each unit of the population has the same opportunities.

384 respondents were selected based on the sampling
selection formula based on a 5% sampling error (significance
level (a) - .05) with a 95% confidence level. The distribution
of the respondents followed the weighting of the percentage
according to the Mukim in the district of Kuala Terengganu.
Besides that, this study used the subjective dimensions such
as the measurement of five levels of Likert Scale which are
classified between very satisfying until very dissatisfied. The
list of survey questions used in this research based on land-
use the Malaysian Economic Planning Unit (2010). These
questions followed the Malaysia City Quality of Life standards
based on three main domains such as social domain, physical
domain and access domain with 45 indicators.
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Figure 3. Sampling Location at Kuala Terengganu,

Terengganu

C. Geographical Information System (GIS)

The data collected were processed using SPSS V21 software.
The Mean values by domains and Mukim as basic data
requirements for the formation of the database to build the
spatial model using GIS. The urbanisation changes analysis
in Kuala Terengganu District is carried out to identify the

level of urban development around study areas. This analysis
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used the satellite image data; quick look Spot-5 (271/3309,
272/240 and 271/340) Pansharp Supermode All Bands on
23/09/2013, 28/08/2013 and 06/08/2013 with a resolution
of 2.5m, from the Agency Remote Sensing Malaysia (ARSM)
(Figure 4).

Figure 4. The data of the satellite image of Kuala

Terengganu, Malaysia

This data is analysed to represent the urbanisation level at
Kuala Terengganu in 2013 and then it’s compared using GIS
overlapping process with land use data obtained from
Jabatan Pembangunan Bandar dan Desa (JPBD) Kuala
Lumpur, 2009. All maps obtained will be geo-referent
process coordinated using Projection:
Kertau_RSO_Malaya_Meters. The mean score values based
on data collected from the survey were interpolated using
Inverse Distance Weighting (IDW) correlation technique to
generate UQoL spatial model. The IDW interpolation is
mathematical (deterministic) assuming closer values are
more related than further values with its function. IDW will
be interpolation the estimates unknown values based on
spatial. To estimate the point in between, draw a dotted line
to the x-axis and then to the y-axis. A good estimate of the
blue point is 0.5 and 0.5 and just did a linear interpolation.
Interpolation in GIS works the same. Take known points,

create a surface by estimating unknown ones (Kamarudin et

al.,2019; 2018; 2017; Wahab et al., 2017; Ghurah et al., 2018).

This spatial model based on the scaling pattern of the mean
score values which classified as physical domain, social
domain, access domain and synthetic UQoL score for Kuala

Terengganu District.

D. Spatial Domain Model

The spatial domain models used in this study such as the
Physical Domain Spatial Models, Social Domain Spatial
Models and Access Domain Spatial Models to determine the
factors and the relationship between UQoL status and land

use activities in Kuala Terengganu District. Besides that, the

correlation between UQoL status and study areas distance
from the city centre. The Physical Spatial Domain Model
focused on determining the UQoL mean score values based
on the transformation process of physical factors. While the
Social Spatial Model focuses on the impact of social factors in
achieving various strategies in the welfare of society. Then,
the Spatial Access Model to determine the level of quality of
urban living in the study areas based on accessibility factors
in communication and technology systems (Pick & Azari,
2008; Doi & Nakanishi, 2008; Lotfi & Koohsari, 2009). The
Spatial Model of Synthetic is the combination of the three
spatial domain models based on the pattern of scaling data of
mean scores values according to the physical domain, social
domain and access domain in Kuala Terengganu District.

III. RESULT AND DISCUSSION

A. Physical Domain Spatial Model

The spatial model showed the pattern of the mean values of
the physical domain and UQoL in Kuala Terengganu. Based
on Table 1 and Figure 5, the minimum mean score value is
1.47 to 2.14 classified as Class 1. The areas are covered with
the 3 brightest colours representing the southern areas of
Kuala Terengganu which are Chendering, Kuala Ibai, Kuala
Terengganu (City), Bukit Besar and Chabang Tiga. Then,
Class 2 (moderate UQoL level) with minimum mean score
value between 2.16 to 2.84 which representing central areas
from Serada, Manir, Gong Badak and Kuala Nerus areas to
Besut District. Besides that, Class 3 (lowest UQoL level) with
minimum mean values between 2.84 to 3.53. The areas
covered with 3 darkest colour stages covered from the North
Kuala Terengganu, Batu Rakit to Hulu Terengganu and Lake
Kenyir. Generally, 90% of the UQoL physical domain area in
the southern part of the study is in class 1. Whereas 80%
north of the study area is in class 2 except for Mukim Batu
Rakit with almost 20% of the area is in ranking 3.

Based on Figure 6, the highest mean value of the physical
domain was in Class 2, 78.92% and Class 1 as 19.92%. Then,
the lowest mean value of physical domain was in Class 3 at
1.154%. This result showed the physical development factors
more developed in the central areas of Kuala Terengganu
District compare in the north of Kuala Terengganu. This gives

a positive impact on the level of UQoL among communities in



ASM Science Journal, Volume 15, 2021

the aspect of urban structures, morphology, population
populations and the relationship between residents and the
environment. The growth of physical development around
the central and southern areas of Kuala Terengganu such as
government service facilities, government buildings and
more systematic urban development arrangements (Meyer &
Turner, 1992; Becker et al., 1999; Cohen, 2004). Also, the
increase of population densities and quantities of residential
areas around central areas of Kuala Terengganu such as
Kuala Nerus, Gong Badak, Manir and Belara caused by the
development a few of educational centres like Universiti
Malaysia Terengganu (UMT), Universiti Sultan Zainal Abidin
(UniSZA) and others educational institutes. Besides that,
there is the development of industrial areas such as the Gong

Badak industrial area.

Table 1. The mean value of Physical Domain Spatial
Models and Urban Quality of Life (UQoL) Class in Kuala

Terengganu, Terengganu, Malaysia

Mean value of Physical Urban Quality of Life
Domain (UQoL) Class

1.475173354 - Class 1
2.139308434

2.139308435 - Class 2
2.843443513

2.843443514 - Class 3
3.527578592

District Boundaries

Physical Domain (UQoL) Mean Score
1475173354 . 1 703218381

Figure 5. The Physical Domain Spatial Models and Urban
Quality of Life (UQoL) Class in Kuala Terengganu,

Terengganu, Malaysia
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Figure 6. The percentage of mean score values of Physical
Domain Spatial Models and Urban Quality of Life (UQoL)

Class in Kuala Terengganu, Terengganu, Malaysia

B. Social Domain Spatial Model

Based on Table 2 and Figure 7, the smallest mean scores of
the social domain between 1.89 until 2.18 which are the areas
in Class 1. These areas covered with the 3 brightest colours
which represented the areas around Batu Rakit (North of
Kuala Terengganu), Kuala Nerus (Central of Kuala
Terengganu) and surrounding Kuala Terengganu City Centre
(South of Kuala Terengganu). Whereas, Class 2 (moderate
UQoL level) with minimum mean score value between 2.18 to
2.48 which representing central areas of Kuala Terengganu
around Manir, Belara and Telemong areas. Besides that,
Class 3 which classified as the lowest UQoL level recorded
mean score value between 2.48 until 2.79. The area is covered
with 3 darkest colour levels, namely the North of Kuala
Terengganu areas to Hulu Terengganu, Lake Kenyir and a few
areas with the lowest population at the Pengadang Buluh and
Gelugor Kedai.

Figure 8 showed the mean score values of the social domain
as Class 2 which 77.61% and then Class 3 which 19.53%. The
lowest mean score values of the social domain as Class 1
which 2.86%. The result showed the social development
factors more developed in the central region compared in the
south and north region of Kuala Terengganu caused by the
residential development around Manir, Belara and Telemong
(village). From the observation and questionnaires proved
the community’s activities such as the creators of associations,
Gontong-Royong and management committees are
successfully in Class 2 and Class 1 areas around Kuala

Terengganu District.
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Table 2. The mean value of Social Domain Spatial Models
and Urban Quality of Life (UQoL) Class in Kuala

Terengganu, Terengganu, Malaysia

Mean value of Social ~ Urban Quality of Life
Domain (UQoL) Class

1.891515851 - Class 1
2.187073151

2.187073152 - Class 2
2.482630452

2.482630453 - Class 3
2.778187752

1 Legend

District Boundaries
Social Domain (UQoL) Mean Score
1891515851 - 1 1

Class 1

1] B 267069 27T class 3

Datum: WGS 1984

Figure 7. The Social Domain Spatial Models and Urban
Quality of Life (UQoL) Class in Kuala Terengganu,

Terengganu, Malaysia
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Figure 8. The percentage of mean score values of Social
Domain Spatial Models and Urban Quality of Life (UQoL)

Class in Kuala Terengganu, Terengganu, Malaysia

C. Access Domain Spatial Model

Based on Table 3 and Figure 9, the smallest mean scores of
the access domain between 1.69 until 2.14, which are the
areas in Class 1. These areas covered with the 3 brightest
colours represented the areas around Batu Rakit to Hulu
Terengganu in the northern part of Kuala Terengganu
District nearby the East Coast Highway 2 (LPT2) and around
Kuala Ibai and Chendering areas to Dungun and Kemaman.

Meanwhile, Class 2 (moderate UQOL level) with minimum

mean score value between 2.13 to 2.59 which representing
central areas of Kuala Terengganu around Manir, Belara and
Telemong areas nearby the exit of LPT2. Also, Class 3 (lowest
UQoLlevel) with a minimum mean score value between 2.59
to 3.03. The area is covered with the 3 darkest stages of the
middle area, namely Kuala Nerus, Gong Badak and denser
populated areas in Kampung Bukit Tok Beng, Kampung Tok
Jembal and Serdang Baru. Based on Figure 10, the mean
score values of the social domain as Class 2 which 95.01% and
then Class 1 which 4.72%. The lowest mean score values of the
access domain as Class 1 which 0.29%. The result showed the
accessibility development factors more developed in the
central region and northern regions compared to the south of
Kuala Terengganu effected to the higher level of UQoL in the
central and north of Kuala Terengganu. This is because of the
more intangible way of connecting roads facilitates of the
transport system in the development of road structures such
as the East Coast Highway 2 (LPT2) around Terengganu
which is the exit from the middle and south of Kuala

Terengganu.

Table 3. The mean value of Access Domain Spatial Models
and Urban Quality of Life (UQoL) Class in Kuala

Terengganu, Terengganu, Malaysia

Mean value of Access Urban Quality of Life
Domain (UQOL) Class
1.68859899 - Class 1
2.137510777
2.137510778 - Class 2
2.586422563
2.586422564 - Class 3

3-035334349

Legend
[ oistrict Boundaries

Access Domain (UQoL) Mean Score
168869800 - 1 838236242

Class 2

9 class 3

Datum: WGS 1584 [I— PR WP

Figure 9. The Access Domain Spatial Models and UQoL

Class in Kuala Terengganu, Terengganu, Malaysia
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Figure 10. The percentage of mean score values of Access
Domain Spatial Models and Urban Quality of Life (UQoL)

Class in Kuala Terengganu, Terengganu, Malaysia

D. Spatial Model of Synthetic Urban Quality of Life
(UQoL)
Table 5 and Figure 11 showed the data and model spatial
based on the mean scores of synthetic qualities of urban life
in Kuala Terengganu. The mean score from 1.76 until 2.09
which are the areas in Class 1 (highest UQoL class). This area
is covered with the 3 brightest colour tones. Whereas, Class 2
(moderate UQoL level) with a minimum mean score value
between 2.09 to 2.41, these areas covered with 3 medium
colour tones. While Class 3 (low level) with minimum mean
score value between 2.41 to 2.73 which covered with 3 darkest
colour tones. Based on the results, most of the areas located
in the northern part of Kuala Terengganu which is the areas
in Class 3 (lowest UQoL level) because the area is located
nearby to Hulu Terengganu and Lake Kenyir which is not well
equipped with infrastructure and urbanisation process
compared the southern and central areas of Kuala
Terengganu located which are nearby Terengganu City
Centre to Kemaman and Kertih and the Kuala Nerus and
Gong Badak areas to the Besut District. Based on Figure 12,
the average UQoL synthetic score is located in Class 3 which
is 63.90%, followed by Class 2 of 34.38% and Class 1 of 1.70%.

Table 4. The mean score value of synthetic and Urban
Quality of Life (UQoL) Class in Kuala Terengganu,

Terengganu, Malaysia

Mean value of the Urban Quality of Life
synthetic score (UQoL) Class
1.763949752 - Class 1
2.086830934
2.086830935 - Class 2

2.409712116
2.409712117 - Class 3
2.732593298

Legend

11 District Boundaties

The overall Domain (UQoL) Mean Score

S99 742

1576814

M Class 1

() 6 Class 2
__E ® 2TMAEE  Class 3

Datum: WGS 1584 L et

Figure 11. The overall mean scores spatial model of synthetic
Urban Quality of Life (UQoL) in Kuala Terengganu,

Terengganu, Malaysia
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Figure 12. The percentage of mean score values of synthetic
Urban Quality of Life (UQoL) Class in Kuala Terengganu,

Terengganu, Malaysia

E. The Relationship Between Urbanisation Status
and Urban Quality of Life (Ugol) in Kuala
Terengganu

The correlation and regression techniques with GIS have
been carried out in this study to determine the urbanisation
effect on UQoL status around Kuala Terengganu. Based on
statistical analysis (Figure 13), the value R2 = 0.509 indicates
a positive correlation relationship between two variables with
weak correlation relationship. This relation showed the
distance of the study area from the city centre which is the
main factors of the urbanisation process in Kuala Terengganu
will give a positive impact on the quality of life among
communities. It’s showed a 1% value of accessibility of
distance of the study area from the city centre which is 50.9%
of the UQoL status. Besides that, the correlation analysis
showed the urbanisation process in Kuala Terengganu only
50% correlated on the Kuala Terengganu residents’ UQoL

(Kamarudin et al., 2015).
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Urban Quality of Life (UQolL)

Regression of Urban Quality of Life (UQoL) and Distance of the Study Areas
From City Centre/Urbanization (km); [R2 = 0.509]

Distance of The Study Area from City Centre/Urbanization

15 20 25

e Active Model

Conf. interval (Mean 95%)

Conf. interval (Obs. 95%) |

Figure 13. Regression of Urban Quality of Life (UQoL) and Distance of the study areas from city centre/urbanisation in

Kuala Terengganu, Terengganu, Malaysia

IV. CONCLUSION

The spatial domain model can provide updated information
about urbanisation status in Kuala Terengganu and
communities UQoL level. This is one of the methods to
measures the development rate and communities’ utility level
of urbanisation processes in a certain period. The resulting
space model is based on spatial data sources from the year
2009 (land-use) and 2013 (satellite images) where shows that
the area is in the south of Kuala Terengganu have a quality of
life is better because of the proximity of the city centre and
good infrastructure. The increasing of urban population and

their changing needs have been met by the changing urban

landscape and development level in a region especially the

regions nearby with City Centre. The responsibility among
communities, governance and local authorities as an

important factor for the quality of life in urban communities.
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