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Abstract.The increase population in a large city such as Yogyakarta has caused an increase in the number
of cars. The large number of cars created another problem of limited parking space in the city. Currently,
there is a lack of a spatial approach to solve the problem of parking space. With the availability of high-
resolution remote sensing data, the business area in the city can be mapped accurately. This study aims to
map the business zone in Yogyakarta City and to estimate the needs of parking space for trade, service, and
education centers in Yogyakarta City using remote sensing imagery. The business zone really needs a parking
area because many people as producers for loading goods and consumers buy at these stores. The method
used to estimate the vehicle parking space requirement is a combination of field surveys and the
interpretation of remote sensing images. The field survey was used to obtain the characteristics of the
visitors, and the volume of filled parking space. Meanwhile, remote sensing imagery was used to obtain
spatial data of land use. The parking requirements of commercial buildings are 2.25-3.15 spaces per 100 m2,
offices are 1.0-1.60 spaces per 100 m2, hotels are 0.25-0.35 spaces for each sleeping room, theaters are 0.06
spaces for every seat, hospitals are 0.60 spaces for each bed, and schools are 0.10 space for every student. This
paper demonstrated the use of remote sensing to solve urban vehicle problems, and such information can be

used for city planning.

©2020 by the authors. Licensee Indonesian Journal of Geography, Indonesia.
This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution(CC BY NC) licensehttps://creativecommons.org/licenses/by-nc/4.0/.

1. Introduction

In some developing countries, as well as in Indonesia, the
urban area has grown explosively in recent decades, both in
terms of population and built-up areas. On a global scale,
population growth in urban areas shows a continuous rise
with no signs of decline, indicating a constant rise over the
next few decades (Suharyadi, 2011a). A general idea of high
population growth in urban areas can be viewed from the
increased number of urban areas with a population of more
than 1 million. The population living in cities, high density
places of at least 50,000 inhabitants, has more than doubled
over the last 40 years, going from 1.5 billion in 1975 to 3.5
billion in 2015. OECD/European Commission, (2020) stated
that almost half the world’s population (48%) lives in cities, a
quarter live in rural areas (24%), and the remaining people
live in towns & semi-dense areas (28%) .

Transportation is very important in life. Economic
development in all regions depends on transportation
conditions that support access and transportation of goods.
In addition, road transportation is the main mode of
transportation in urban areas (Pojani & Stead, 2015).
Unfortunately, this aspect is closely related to environmental
hazards and human health. This is due to transportation,
especially pollution caused by motorized vehicle pollution.
The increase in the number of private cars in urban areas is
caused by good economic growth in an area (Stossel,
Kissinger, & Meir, 2017). The growth of vehicles is so fast that
it is not being matched by the growth of road infrastructure.

This causes traffic jams. However, the increase in the number
of vehicles is not accompanied by traffic management. The
coordination between parking policies and traffic
management gives an illustration that parking problems are
not a minor problem and are an immediate problem to be
solved. The number of people mobilizing with vehicles in
urban areas has also increased sharply, as indicated by the
growing number of vehicles in urban areas in Indonesia, i.e.,
over 10%. According to Suharyadi (2011b), the national
growth of infrastructure (new roads) in urban areas is
relatively low at around + 4%, while the growth of
transportation means is much higher, which is + 11%. The
rapid growth of vehicles is the reflection of increased
population mobility (Wang et al., 2020). Such growth will
have a direct impact on the frequency of road utilization,
including the use of parts of the roads for non-traffic
activities. In recent years, the majority of the roads in urban
areas have been used for parking of vehicles, especially for
business activities and services (Dowling et al., 2017). These
conditions decrease the functions of roads as an
infrastructure that provides traffic services.

Varijous studies have been carried out for parking
modeling with different conditions and scenarios taking into
account parking conditions (Wang et al., 2019). Behavior of
residents to park as close as possible with the aim of causing
parking to pile up at specific locations such as close to
shopping centers, stations, bus stops, or eating places located
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on the side of the road. The number of parking spaces along
the main road is very influential in traffic, especially during
pick hour (Fadeyev, 2017). Parking that uses the sidewalk,
which is devoted to pedestrians, also disrupts pedestrian
flexibility. At the strategic planning level, it is essential to
evaluate existing parking facilities to develop service levels to
make better plans and operations in the future (Sweet &
Ferguson, 2019). Parking performance evaluation approach
by considering parking characteristics and types of land use
becomes a crucial part of this research. In addition to this, the
type of land use that affects parking is also an input in
determining parking policies. The parking policy determines
the vital role in the development of a well-organized traffic
system to improve road users' comfort. A well-structured
parking policy contributes to reducing emissions, better city
design, and smooth traffic. Parking policies must be
integrated with local and national policies.

A similar condition also occurs in Yogyakarta City,
where several roads are used for non-traffic activities, causing
an increase in traffic volume and a decrease in the level of
service. The decreased level of service is mostly because the
utilization of the roads is not by their functions. Such
improper use is triggered by commercial buildings,
government offices, and education centers that do not
provide parking spaces, nor do they provide ones with the
capacity to meet the needs of the visitors. In order to
anticipate the paucity of parking space in these facilities, a
guideline becomes necessary in determining the required
parking space for each type of facility following their
locations.

Despite the existence of many plans for managing
population growth in urban areas, a breakthrough is
preferable in the acquisition and management of spatial data
(Al-Turjman & Malekloo, 2019). The managers of urban
areas should be able to make a breakthrough in obtaining,
managing, and processing spatial data of their areas. The
spatial data acquisition technologies that meet these criteria
are remote sensing imagery, which provides a source of
spatial data, and Geographic Information Systems (GIS),
which processes and analyzes spatial data. Some studies on
urban parking space requirement has been conducted
intensively in developed countries (Sweet & Ferguson, 2019).
The development of a new operational method and GIS-
based algorithm that better represents the space-time
characteristics of urban opportunities, including access to the
parking lot, has been considered in urban planning and
management (Bendouda, 2018). Some studies have used
advance GIS approaches to parking space real availability
time (Aliniai et al., 2015) but there were applied in a well-
planned urban area. Therefore, this current study becomes a
preliminary identification of robust RS and GIS methods to
efficiently estimate and map the space and location of parking
lots. In the last few years, the decreased level of service
provided by roads as an infrastructure has been felt by the
people who travel into Yogyakarta City during rush hours in
the morning, afternoon, and evening. This condition worst
during the holiday seasons, mainly because Yogyakarta is a
cultural city that has been a destination for both domestic
and international tourists.

Evaluating future parking requirements is very difficult
due to an increase in the number of private cars, population
growth, development in the commercial era, and an increase
in shopping areas. The use of GIS for parking analysis is very
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useful as a data provider. There have been many roles of GIS
for transportation and traffic planning. GIS can help to map,
analyze, and map parking spots. Using a GIS makes it
possible to logically and precisely data about individual
parking spaces. The ability to sort different characteristics of a
parking lot by location and to view these characteristics on a
map makes GIS an invaluable tool. The cause of traffic
congestion on several roads in Yogyakarta City is likely
caused by the third factor, namely the addition of traffic
volume and, at the same time, the utilization of the majority
of the road for non-traffic activities, particularly for parking
vehicles. Most of commercial centers and education facilities
do not provide parking spaces for their visitors. Meanwhile,
the other facilities provide parking lots with limited space,
which is not under the needs of their visitors. Nevertheless,
the Government of Yogyakarta City has established several
efforts to prevent traffic congestion from getting worse, such
as one-way engineering roads (e.g., Jalan Prof. Dr. Ir.
Herman Yohanes and Jalan C. Simanjuntak). Traffic
engineering aims to improve the service provided by roads to
avoid traffic jams (Zhang & Qian, 2019). Aside from the
traffic, as mentioned earlier engineering, the Government of
Yogyakarta City are urged to issue regulations that enforce
the provision of adequate parking facilities in commercial
buildings, offices, and education centers. The types of
economic and service-oriented activities were selected based
on those that pulled the most traffics heading to Yogyakarta
City. According to Wirawan (2014), the pulling factors of
high traffic in urban areas in Yogyakarta come from service
provisions, commercial activities, education, and offices. In
this study, the estimation of parking requirements focuses on
service provision buildings, commercial buildings, education
centers, and offices. The land uses that might prompt and
contain tourist attractions and sporting facilities were not
included in the estimation because, generally, they have had
adequate parking facilities. Based on the afore mentioned
formulates the following questions (a) How is the zonation of
business activities in Yogyakarta City based on the
uniformity of public transport services, traffic management,
and the relative location? Furthermore, (b) How is a dataset
containing the parking requirements of service provision
buildings, commercial buildings, education centers, and
offices in Yogyakarta City acquired?

2. The Methods

The data used in this study include are the spatial data of
the business objects: i.e., service provision buildings,
commercial buildings, education centers, and office, (2) The
characteristics of the business objects: i.e., relative location,
building size, number of facilities, and (3) The characteristics
of the visitors of service provision buildings, commercial
buildings, education centers, and offices. The specification of
data can be seen in Table 1.

The parking requirements were estimated using an
empirical approach, which is through a study of the
characteristics of business types, the number of parking lot
users, and the peak hours of parking activities in several
service provision buildings, commercial buildings, education
centers, and offices in Yogyakarta City. The spatial data were
obtained from visual interpretation remote sensing images
with a very high spatial resolution. The benefit of high-
resolution remote sensing is that it provides spatial data that
is used for land extraction which allows it to be used for
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Table 1. Types and Sources of Research Data

Types of Data

Sources of Data

Spatial data

The characteristics of the business objects

The characteristics of the visitors
yakarta

Remote sensing images and the Indonesian Topographic Map (RBI) 1: 25,000
Remote sensing images and field survey

Field survey and secondary data from the Department of Transportation, Yog-

parking lots. In addition, data analysis for the parameters
used for parking analysis. The approach used is a visual
analysis of land use from remote sensing data. The land use
data collected is the various types of land use that are around
the highway or locations that have open space that can be
used for parking areas. The role of GIS is used to estimate and
calculate the decision on the number of areas that can be used
for parking areas. This research also relied on field surveys to
obtain primary data related to the characteristics of parking
spaces and vehicles, including the volume of parking spaces
and the peak hours of parking activities in various types of
business. This research used GIS to integrate spatial data
extraction from remote sensing images and attribute data
acquired from field surveys. The parking policy determines
the critical role in the development of a well-organized traffic
system to improve road users' comfort. A well-structured
parking policy contributes to reducing emissions, better city
design, and smooth traffic. Parking policies must be
integrated with local and national policies. The importance of
better parking to improve the quality of life and optimize the
time spent.

Business Zonation

Quickbird images were used to provide spatial data for
mapping the business objects, ie., service provision
buildings, commercial buildings, education centers, and
offices in Yogyakarta City (Lung et al., 2013). The spatial data
were extracted using visual interpretation on remote sensing
images. The business objects analyzed in this study include
service provision buildings (hotels, cinemas, and hospitals),
commercial buildings (shops, complex of shops, traditional
markets, supermarkets, and shophouses), offices, and
education centers (schools and college campuses). In order to
meet the standard geometric accuracy for mapping the
business the Quickbird images, as the source of spatial data,
were geometrically corrected using thel: 25,000 Indonesian
Base Map (i.e., reference map). In order to improve the
spatial data acquired from visual interpretation on Quickbird
images, these data were selected using a purposive sampling
technique for field check. Geography is being handed an
increasing importance for its key role in the understanding of
the success of a business (Ramadani et al., 2018). The
zonation of business object was obtained by combining the
spatial maps of the Public Transportation Service, Traffic
Management, and Relative Location. The maps of the Public
Transportation Service and Traffic Management were
obtained from secondary data, while the Relative Location
map was generated from analyzing the 1: 25,000 Indonesian
Base Map.
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The Estimation of Parking Space Requirements
The parking space requirements of each business object

are influenced by the characteristics of the visitors, including

the number of visitors and the means of transportation.

Theoretically, visitors coming to business objects require

sample parking space. In terms of means of transportation,

visitors driving in with their private vehicles require a

broader parking space than those coming in with public

transports. Theoretically, the parking space requirements are
affected by land characteristics, namely:

- The characteristics of the standard means of
transportation. The parking space requirement in urban
areas with adequate public transportation services is
relatively low. On the contrary, urban areas with poor
public transportation have a high demand for parking
space. Excellent public transportation services are
determined not only by the quality of the facilities (the
condition of the public vehicles) but also by other factors,
such as route, timeline, cost, and safety.

- Traffic management. The prohibition of certain types of
vehicles on the roads leading to a lower, even, zero
parking space requirement

- Relative location. The parking space requirements of each
type of land use in the city center and the suburbs show
differences.

Working Procedures

The parking space requirements were estimated using remote
sensing images with the following stages and more detail can
be seen in Figure I:

A. Mapping the land utilization in Yogyakarta City,
particularly the service provision buildings, commercial
buildings, education centers, and offices. The land use was
mapped using spatial data acquired through visual
presentation on Quickbird remote sensing images and
field surveys. The spatial data were classified into service
provision (hospitals, hotels, theaters) buildings,
commercial buildings, education centers (schools), and
offices.

Determining the business zone based on uniformity in
the characteristics of the conventional means of
transportation, traffic management, and relative location.
The aforementioned spatial data acted as an input in
providing map of business zone, which divided
Yogyakarta City into four classes, namely: Zone 1 (city
center with better public transportation services), Zone 2
(city center with poor public transportation services),
Zone 3 (suburb with excellent public transportation
service), Zone 4 (suburb with poor public transportation
services).
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B. Creating an inventory of the characteristics of business
objects (interpreting the floor area of the commercial
buildings and offices; counting the number of rooms in
the hotels, the number of beds in the hospitals, the
number of seats in the theaters, and the number of
students in the schools). The inventory of the
characteristics of business objects was obtained through a
stratified sampling technique in each business zone. This
parameter uses secondary data because this parameter
cannot be extracted directly from remote sensing data.

Creating an inventory of the characteristics of visitors by
counting the number of vehicles and visitors at peak hours in
each sampled business type from field data collection and
statistic data. The inventory of the characteristics of visitors
was created to acquire the following data:

A. The number of visitors and the means of transportation
they use.
B. The number of vehicles parked during peak hours.

Estimating the parking space requirement in each
business object: service provision building, commercial
building, education center, and office using statistical
analysis, ie., a simple linear regression between the
characteristics of the business object and the number of
vehicles parked in it at peak hours.

Calculate parking capacity on the road using formula

kpj = (2] ?"k :ﬂm}
................................................ (1)
kpj : parking capacity for each road section
pjr : length of road section (m)
Pjp : length of road that is not as a parking location (m)
Kb : Parking vehicle needed

3. Result and Discussion

Visual interpretation includes the steps of land use
analysis and road network mapping using GIS data. The use
of Quickbird to manage parking data is very important. Data
can be collected in detail. Quickbird's spatial resolution can
provide information on parking parameters such as road
width, road type, road conditions, and land use. Vilcea &
Sosea (2020) also stated visual data interpretation is the most
important thing for extracting data from remote sensing
imagery. The combination of the spectral channels that the
image has, namely the red, green, and blue bands provides an
RGB combination that matches the original color in the field.
High resolution extraction of land use type information
minimizes errors in interpretation tests. In this case, the
resulting interpretation accuracy is 92% in accordance with
the specified minimum requirements. This is as required by
Anderson et al., (1976) to test the accuracy of land use
mapping. The analysis was carried out in accordance with
the formulation of the problem in the study, namely analysis
on parking characteristics, parking requirements model and
parking requirements standards. From the accumulated
results of vehicle parking, data analysis to calculate
accumulation average parking (vehicle) that occurs at a
shopping center. Accumulated results the parking rate is used
as a fixed variable in the analysis parking demand modeling.

Business Zonation

Based on analysis of the remote sensing data, business
zonation is an attempt to sort out the research area into
several areas that are assumed to consist of uniform
characteristics, namely means of public transportation
service, traffic management, and relative location (Dogru et
al., 2017). Areas with the same characteristics are assumed to
have the same parking space requirement for the same type

Remote Sensing Data
(Quickbird)

Geometric Correction

!

Visual Interpretation

l

Land use, road geometric data, curb, road width, road length

|

Field data collection:
traffic flow, road capacity, number of vehicles, parking
area and others

l

Parking Needs Analysis

|

Map of Parking Need in Yogyakarta Area

Figure 1. Parking Need Assessment Flow Chart
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of business. In other words, the parking space requirement
for the same type of business in this zone is different from
the other business zones. Business zonation was determined
by combining three sets of spatial data, namely: the
characteristics of public transportation services, traffic
management, and relative location. Accordingly, the business
location in Yogyakarta City can be divided into four classes,
namely: ~ Zone 1 (city center with excellent public
transportation services), Zone 2 (city center with poor public
transportation services), Zone 3 (suburb with excellent
public transportation service), and Zone 4 (suburb with poor
public transportation services).

As presented in the Map of Business Zone, Zone 1 is
distributed within the city center and the areas adjacent to
the main streets in Yogyakarta City. Moreover, it dominates
the city. Zone 2 is distributed in several areas around the city
center with inadequate public transportation services.
Meanwhile, Zone 3 and Zone 4 are mainly distributed in the
northwest and southeast parts of Yogyakarta. The overview
of business zonation is presented in Figure 2.

Parking Demand Assessment

In this study, the parking space requirement was
calculated based on the characteristics of the type of business
object, the location of the business object, and the
characteristics of visitors in each business zone. The
characteristics of the type of business were derived from
visual interpretation of remote sensing images and field
surveys. Meanwhile, the business zonation is the result of
analysis on the maps of public transportation services, traffic
management, and relative location. The characteristics of
visitors were acquired from field observations. The size or the

unit used to determine the parking space requirement is
parking space (or space). It measures the active area for
parking vehicles, which in this case are a passenger car, bus or
truck, and motorcycle that are parked on the street, in a
parking area, or inside a parking building. It considers the
extent of space for moving conveniently and opening the
vehicle’s doors widely. If the unit ‘space’ is used without any
specific explanation, it is intended for passenger cars. In this
study, the dimensions of the parking space requirements refer
to the guidelines of the Directorate General of Land
Transportation (1998), the dimension of space (Satuan
Ruang Parkir) for passenger cars is 3.0 x 5.0 m?, while the
space for motorcycles is 0.75 x 2.0 m2 The business objects
that need parking space are those included in service
provision buildings, commercial buildings, education centers,
and offices. The calculation of parking space demand was
performed at peak hours. The peak hours of service provision
buildings are as follows: hotels are at 19:00-20:00, theaters are
at 19:00-20:00, and hospitals are at 16:00-17:00. Meanwhile,
the peak hours of commercial buildings are as follows:
traditional markets are at 06:00-07:00, and the stores are from
13:00-14:00. The peak hours of education centers and offices
are at 08:00-09:00 and 10:00-11:00, respectively.

In this study, the empirical approach was carried out by
observing some business objects that were distributed evenly
in each business zone. In other words, the samples
distributed in Zones 1, 2, 3, and 4 were selected based on the
parameter ‘relative location’. The business objects selected for
estimating the parking space requirement are only the types
of businesses that have parking facilities because calculating
the estimates of parking requirements for business objects
with no parking facilities is difficult. The distribution of

Table 2. The estimates of parking requirements for commercial buildings

Zones Floor area (m?) Visitor (Cars) Visitor (Motorcycles) Parking requirements
I 5,350 372 76 3.2
1I 1,290 137 6 3.1
I11 870 27 8 1.6
v 4,158 437 13 2.9

Table 2 shows that the required parking spaces for motorcycles in commercial buildings in the city center and the suburbs are

different. The commercial buildings at the city center require a larger parking space than the ones in the suburbs. The esti-

mates of parking requirements for offices are presented in Table 3 below. This table shows that the offices located in the sub-

urbs require a slightly larger parking space than the ones in the city center.

Table 3. The estimates of parking requirements for offices

Visitors Parking requirements (spaces per 100 m?)
Zones Floor area (m?2)
Motorcycles Cars
I - - - -
II 210 8 0 1.0
III 1,479 75 5 1.6
1Y - - - -

Source: Data Analysis (2014)
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Figure 2. Map of business zone in Yogyakarta City

observation points is depicted in the Map of Land Use and
Point Samples (Figure 3). The estimation results for
commercial buildings are summarized in Table 2.

The estimates of parking space requirements for hotels
were based on the characteristics of visitors and the number
of rooms. The samples included in this research are hotels
located in each zone (relative location). The calculation
results are summarized in Table 4. This table shows that the
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parking requirements for hotels in the suburbs are more
substantial than in the city center although with small
differences. The parking requirements for hotels at the city
center are 0.3 spaces per room, while the ones in the suburbs
are 0.4 spaces per room.

The estimates of parking requirement for theater was
calculated on a single because there is only one theater
operating in separated from more prominent commercial
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Tabel 4. The estimates of parking requirements for hotels
Zones Floor area (m2) Visitors Parking requirements
spaces per room
Motorcycles Cars (sp P )
I 44 13 4 0.3
II 141 72 27 0.2
111 101 5 17 0.3
v 223 58 45 0.4

Source: Data Analysis (2014)
393



HIGH RESOLUTION REMOTE SENSING DATA APPLICATION

R. Suharyadi and Iswari Nur Hidayati

buildings regularly. Most of the existing theaters are located
at the shopping centers. Based on calculations, the parking
requirement for theaters is 0.06 spaces per seat, as seen in
Table 5.

The parking requirement for hospitals was calculated
based on field observation in two hospitals. The parking
requirements for hospitals at the city center are the same as
the ones in the suburbs, i.e., 0.60 spaces per bed. Table 6
below presents the space required for parking vehicles in the
hospitals.

There are many areas occupied by education centers or
schools in Yogyakarta City. The parking space requirements
for schools in all zones are relatively similar, indicating no
significant ~ differences between the parking space
requirements at schools at the city center and schools in the
suburbs 0.1 spaces per pupil (student). Table 7 shows the

data for estimating the parking space requirements for
schools in Yogyakarta City.

The calculations of parking requirements in each business
object existing in Yogyakarta City are summarized in Table 8.
The results show that the parking requirements in this city
are lower than the standard parking requirements
determined by the government. For example, the parking
requirements for commercial buildings are 3.1 spaces per 100
m? at the city center and down to 2.25 spaces per 100 m? in
the suburbs, while the standards set by the government are
between 3.5-7.5 spaces per 100 m2. The same case applies to
parking requirements for offices, service provision buildings,
and education centers. Even though the figure that represents
the parking space requirements in Yogyakarta City is lower
than the standards set by the government, field observations

Table 5. The estimates of parking requirements for theaters

Parking requirements

Visitors bed
Zones Floor area (m?) (spaces per bed)
Motorcycles Cars
I 444 199 121 0.60
II - - B} )
I 67 93 19 0.60
v - - . )

Source: Data Analysis (2014)

Table 6. The estimates of parking requirements for hospitals

Zones Floor area (m?) Visitors Parking requirements
Motorcycles Cars (spaces per seat)
I 1,338 190 32 0.06
II - _ } i
III - _ ) i
v - - - -

Source: Data Analysis (2014)

Table 7. The estimates of parking requirements for schools

Parking requirements

Visitors
Zones Floor area (m?) (spaces per student)
Motorcycles Cars
I 2,724 671 24 0.1
1I 698 369 0 0.1
III 1,669 307 13 0.1
v 753 428 0 0.1

Source: Data Analysis (2014)
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Table 8. The estimates of parking requirements in Yogyakarta City

Parking requirement units for passenger cars

Types of Business Parking requirement
(Land use) (spaces per 100 m?)
Commercial buildings 2.253.15
Offices 1.001.60
Hotels 0.250.35
Theaters 0.06
Hospitals 0.60
Schools 0.10

spaces per 100 m?floor area

spaces per 100 m2floor area
spaces per room

spaces per seat

spaces per bed

spaces per student

Source: Data Analysis (2014)

show that many vehicles are still parked on the roads (street
parking). This case is caused by the capacity of the available
parking facilities that are below the existing parking
requirements.

Remote sensing for parking spaces can be a reference in
terms of data extraction, accuracy testing, and optimal
utilization of remote sensing data. The simple extraction
method can be applied by further researchers. This method
can be used as an alternative for selecting a parking space
based on remote sensing data.

4. Conclusion

Yogyakarta City can be divided into four zones, namely:
Zone 1 (city center with excellent public transportation
services), Zone 2 (city center with poor public transportation
services), Zone 3 (suburb with excellent public transportation
service), and Zone 4 (suburb with poor public transportation
services). Based on the calculation on each business object
existing in Yogyakarta City, the parking requirements for
commercial buildings 2.25-3.15 spaces per 100 m?, offices are
1.0-1.60 spaces per 100 m? hotels are 0.25-0.35 spaces per
room, theaters are 0.06 spaces per seat, hospitals are 0.60
spaces per bed, and schools are 0.10 spaces per student. The
parking requirements of Yogyakarta City are averagely lower
than the standards set by the Indonesian government. There
are no significant differences in parking requirements in all
business zones in Yogyakarta City, which means that the
needs of parking spaces in the city center and the suburbs are
similar or slightly different.
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