International Journal of Engineering Inventions
e-ISSN: 2278-7461, p-ISSN: 2319-6491
Volume 10, Issue 7 [July. 2021] PP: 01-06

Evaluation of Parking characteristic on International Ferry Port
and shopping mall Integrated Area

Andri Irfan Rifai', Endry Z. Djamal®, Raka Nuka Rosada’

l)Faculty of Civil Engineering & Planning, University of Internasional Batam, Indonesia
?Directorate General Highway, Indonesia
Corresponding Author: andrirfan@yahoo.com

ABSTRACT: Limited land and space efficiency are the main reasons for organizing integrated activities.
Parking areas are things that can be integrated for several facilities located in one area. The construction of the
International Ferry Port and the adjacent shopping mall can be used as a good integration pattern. This paper
is prepared to analyze the characteristics of parking in the international ferry port area. The case study was
selected in the Batam Center International Ferry Port and Shopping Mall area. Characteristics are analyzed
through volume, cumulative, turnover, index, and performance index. The study results show that the Batam
Center International ferry port parking area that is integrated with the shopping mall has exceeded its
performance limit. On weekdays the volume and accumulated number of parking vehicles can still be
accommodated by the available parking facilities. However, on weekends, the available capacity is not sufficient
for existing needs. The performance index for the average vehicle is below 1.00, so it must be increased again.
One of the steps that can be taken is to encourage parking spaces in the shopping mall area that has been
integrated.
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I. INTRODUCTION

Ease of mobility in public facilities is one indicator of the success of managers in serving the
community. The integration of various services in an area is a feature of modern development. Limited land and
space efficiency are the main reasons for organizing integrated activities. Modern society prefers to carry out
various activities in one area at the same time [1]. In some developed countries, the concept of transit-oriented
development has become the standard of development [2].

Indonesia is a developed country that continues to develop modern areas. Therefore, service centers
must be able to meet the needs of local and international communities well. Batam is one of the main gates of
Indonesia in the western part is an area that receives special attention. The determination of Batam as a special
economic zone makes this area very busy and bustling with various community activities [3]. so that the
government and other stakeholders are expected to be able to provide various public service facilities needed.

Batam is designated as a special economic zone because it is directly adjacent to Singapore and
international waters. So, this opportunity must be used optimally [4]. Therefore, providing facilities for entry
and exit between countries is the main requirement in maintaining investment value. One thing that must be a
concern is the international sea-port service facility which is the direct access to enter Batam. Batam Center
International Ferry Port is the main passenger port because it goes directly to the Batam City government center
and Batam Indonesia Free Zone Authority (BIFZA).

Batam Center International Ferry Port, designed by BIFZA, has good connectivity with various other
supporting facilities. Besides being located in the central government area of Batam City, this Ferry port is
integrated with Batam Center Mall. The integration of these main facilities makes it easier for Singaporeans and
Malaysians to shop in Indonesia. In addition, the existence of the mall makes it easier for other passengers just
to buy various necessities or eat before and after traveling through this ferry port. This integration is designed
the mobility of facility users does not interfere with the transportation system in the area.

Batam Center International Ferry Port only serves international routes to Singapore and Malaysia with
a steadily growing number of passengers. The increase in the number of passengers encourages all facilities at
the service center to be well developed. One of them is supporting infrastructure in the form of a regional
parking area. Parking facilities and areas at the port are essential, so an adequate parking area is needed. The
fulfillment of parking infrastructure can facilitate the mobility of users of port services and shopping malls. The
provision of parking areas is usually adjusted to the needs of existing parking spaces.

The movement of transportation facilities and the ability of people's purchasing power to vehicles is
increasing from year to year, causing the need for parking spaces to be urgently needed. Lay-out planning and
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vehicle circulation must be carried out correctly not to cause congestion that can hinder the flow of vehicles
around the port. The significant increase in Batam Center Ferry Port and Shopping Mall vehicles must be
balanced with an increase in the parking area. If the two are not balanced, transportation problems will occur,
such as decreased vehicle mobility performance. In addition, the density of parking areas that cannot
accommodate vehicles can affect the service level of ports and shopping malls.

This paper aims to analyze parking characteristics in the area, which consists of a ferry port and a
shopping mall located in Batam Center. The evaluation begins by measuring parking performance and assigning
a service value. Furthermore, an overview will be given in the future, so that there are no more vehicles that do
not get parking spaces.

Il. LITERATURE REVIEW
Parking is part of the transportation system that cannot be separated from other subsystems. Parking is
the final movement or transit for vehicle traffic looking for a stopping place. Some stop or put the type of
vehicle for a specific time in a place that has been provided. Success in processing and operating parking areas
reflects success in planning transportation [5]. In a general sense, parking is defined as a vehicle that stops at
certain places regulated by signs.

Parking Characteristic

Parking facilities in public service areas are generally built and prepare separate parking spaces in the
area. Moving vehicles must stop and look for a parking space. Parking facilities are part of the transportation
system whose function is to stop vehicles. In addition to vehicles parked in a unique building or place, parking
can also be done on public roads where possible. This type of parking utilizes the existing road area without
increasing the existing road's capacity [6]. Parking with a system like this is generally in demand by motorists
because they want to park closer to their destination and are considered practical. Parking lots like this are
generally located in densely populated residential areas and in central office areas, trade, and ports, which are
unable to accommodate the number of parked vehicles [7]. This kind of parking can cause losses because it
reduces the capacity of the traffic lane that is being passed by the vehicle, resulting in the road body not
functioning correctly [8].

Parking characteristics are essential properties that can provide an assessment of parking problems.
Therefore, parking characteristics are used as parameters that can be used to design the optimal parking facility
concept [9]. One of the most dominant influencing characteristics of parking is parking capacity. Parking
capacity is the maximum total vehicle that can be accommodated by an available parking area based on the type
of vehicle [10]. At the same time, the accumulation of parking is the total number of vehicles parked in the
parking area for a particular time. Calculating the accumulation is usually by adding up the vehicles that have
used the parking lot with the vehicles entering, then subtracting the vehicles that have left the parking area [11].

Furthermore, the parking volume also affects the characteristics of parking facilities. Parking volume is
the total number of vehicles using parking facilities. Meanwhile, parking turnover, which is the turnover rate, is
obtained from the total number of vehicles at a particular time divided by the existing parking space [12]. The
use is obtained by accumulating vehicles in a specific time interval divided by the existing parking space. The
amount of parking turnover is influenced by the parking index, which is a percentage of the number of vehicles
parked in the parking area [13]. This characteristic is one way to determine the level of parking demand.

The maximum parking requirement that is taken into account is the number of available parking lots
compared to the accumulated maximum number of vehicles. Therefore, parking needs analysis is needed to plan
parking facilities, initial planning, and planning to develop parking lots [14]. There are three methods commonly
used in determining parking requirements. The first is the method based on the floor area of the building. This
method is used to estimate the development of parking spaces needed in existing parking lots. The floor area of
a building will affect the total number of vehicles parked around the building [15]. The criteria for applying the
floor area of the building can be done in shopping areas or offices.

Next is a method that assumes a relationship with the parking area with the number of vehicles
registered in the city center [16]. As the population increases, the need for parking space is increasing because
vehicle ownership is increasing. Therefore, the third method is based on the most significant difference between
the departure and arrival of the vehicle. This method calculates the most significant accumulation in observation
intervals [17]. Parking accumulation is the number of vehicles parked in a particular place, where the number of
parked vehicles must vary in other places from time to time.

Parking Management System

Management is a process that occurs from planning, organizing, actuating, and controlling activities.
Good parking management can support parking traffic to run well, safely, comfortably, and economically [18].
In addition, the parking management system is vital in traffic control to anticipate problems due to congestion,
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noise levels, and environmental standards [19]. Therefore, another effort in parking management is to determine
the cost of parking management and the use of parking management technology.

Traffic management, in general, is the process of setting up and using an existing road system. This
management aims to fulfill specific interests without adding and creating new infrastructure [20]. Activities can
be carried out through a series of businesses that include planning, procurement, installation, maintenance of
road facilities. Traffic management concerning parking can be divided into two types. The first is the
management outside the parking space, which is based on policy input to the planning and control process. The
process of planning traffic outside the parking space regularly, including the regulation of land use control
consisting of service, residential, industrial, and agricultural activities. The relationship with parking controls the
amount and activities covering office buildings, government, trade, ports, airports, schools, universities, malls,
hospitals, stadiums, hotels, and tourist attractions.

The following management step is inside the parking space. This type of management is a necessary
factor in the transportation system in urban areas because the growth of road capacity is smaller than the growth
of vehicle mobilization and transportation modes. This causes many vehicles to park on the side of the road,
thus disrupting traffic flow on the road, which can cause congestion [21]. In this regard, activity centers are
required to provide sufficient parking space to reduce traffic disturbances on the highway.

Reducing traffic jams by applying off-street parking is not easy. The land use condition is minimal
while the number of vehicles is continuously increasing rapidly, it is necessary to carry out traffic management
both in city centers and on integrated roads. The goal obtained from the implementation of the traffic
management system is to get the overall level of vehicle efficiency and traffic movement with increased
accessibility [22]. In addition, it can balance the movement and existing facilities. Furthermore, it can increase
user safety and, at the same time, improve environmental conditions by promoting the efficient use of energy.

I1l. RESEARCH METHOD

The research was conducted in the Batam Center Ferry port and shopping mall integrated area on
weekdays and weekends. Primary data is obtained by meeting relevant agencies to obtain parking data, parking
plans, parking area, and parking capacity. The data obtained from the survey results are then analyzed and
calculated based on a standard formula. Furthermore, the data is described with several related literature and
journals. Data analysis is expected to present meaning and be arranged systematically and easily understood by
the reader.

The data obtained from the interviews were examined and compared with the informants' answers
about parking performance. All the answers obtained are then grouped according to the summarized questions
so that they have meaning and meaning in conducting this research. The calculation results can be seen at
certain time intervals regarding the number of vehicles using the parking area. Furthermore, data processing will
produce parking characteristics such as parking accumulation, parking capacity, parking area, parking volume,
parking index, parking performance, parking space units, and parking management.

IV. CASE STUDY AND DISCUSSION

The parking area provided at the Batam Center International Ferry Port is based on data obtained from
the company. Namely parking at points A to point D, which is located on the right side of the port which is a
four-wheeled vehicle parking area with a parking area of 5004.7 m?, the left side of the port with a point E to
point H the parking area is 5891.5 m?, four-wheeled vehicles for director’s employees are located on the right
side, which is 353 m?, bus vehicles are 943.4 m?, and motorcycles are 1193.2 m.

The four-wheel parking position has three parking positions with different capacities, namely parking
angles of 60° degrees totaling 175 vehicles, 90° degrees totaling 11 vehicles, and parallel parking totaling 64
vehicles located on the right and left of the port building. The parking position for two-wheeled vehicles uses a
90° degree parking angle with a total capacity of 400 motorcycles located in the back corner of the left side of
the port building. The parking positions for large, medium and small buses are parallel parking positions, with
ten bus vehicles located on the left side of the Batam Center International Ferry Port building.

The width of the parking area at the Batam Center International Ferry Port is 5 meters in each parking
aisle for four-wheeled vehicles and bus vehicles. The width of the main road is 7 to 8.5 meters at the entrance
and exit of the parking area, and the width of the road for motorbikes is 1.5 meters per parking aisle. Parking
facilities at Batam Center International Ferry Port are equipped with adequate parking signs, pedestrian crossing
facilities (Zebra Cross) with a width of 2 meters, spacing between lines of 30 centimeters. Other existing
facilities are a unique path for pedestrians (pedestrians) with a lane width of 1.3 meters and a suggestion input
box made to improve infrastructure, located in the four-wheeled vehicle parking area at the Batam Center
International Ferry Port. There are three parking guard posts at the port, each of which is spread out at various
parking corner points. Post 1 is near the port one entrance, post 2 is in the employee parking area, and post 3 is
in the bus and motorcycle parking area.
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Data from observations at the study site were then analyzed and processed based on the formulation of
this research. Based on the results of observations of the parking system applied in regulating the entry and exit
of vehicle flow at the Batam Center Ferry Port using a ticket system with gate details as in table 1. automatic
door for motorcycle.

Table 1. Number of the parking gate

Vehicle Gate-in Gate-out
Bus/Car 2 2
Motorcycle 1 1

The exit from the parking area at Batam Center International Ferry Port has two payment posts for
parking for four-wheeled vehicles or buses. Two-wheeled vehicles such as motorcycles only have one exit post.
Therefore, the total access that can be passed by vehicles to park at the port is three entrances and three exits.
Payments received are pretty flexible, which can be cash and cashless.

Parking Characteristic

The wvehicle data that has been obtained is then analyzed to determine the maximum vehicle
accumulation that occurs on weekdays and weekends. Next, the maximum accumulation rate is calculated based
on the formula and the type of vehicle that has been determined. Finally, the sample data is processed and
displayed in graphical form by counting vehicles entering and leaving based on 15-minute intervals. The results
of the accumulation calculation can be seen in figure 1.
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Figure 1 shows the maximum vehicle accumulation data on Sundays at 10.01-10.15 as many as 523
vehicles. The movement of the accumulation of parked vehicles in the ferry port area has two types of patterns.
The first is a pattern formed on weekdays, and the second is a weekend pattern. During weekdays, the maximum
accumulation only reached 317 vehicles at 10.01-10.15, then decreased and fluctuated. While on weekends,
after reaching the maximum accumulation, the number of vehicles lasts until 17.00. This shows that the ferry
port facility users are likely to vacation in Malaysia or Singapore during the weekend.

Furthermore, in figure 2, the volume of parking that occurs—analysis of vehicle volume divided by
types of cars and motorcycles. The volume of vehicle parking is sampled on weekdays and weekends. The
increase in the volume of four-wheeled vehicles in the parking area was highest on weekends, namely 3371
vehicles. Meanwhile, the volume of four-wheeled vehicles in the parking area is highest on weekdays, with
3087 vehicles. Thus, when studying the picture, the volume of vehicles is divided into two patterns, namely the
pattern during weekdays and the pattern on weekends.
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In table 2 can be explained about the volume, index, turnover, and parking performance number. The
parking volume that occurs is calculated based on the applicable formula—analyzing the volume of vehicles
divided by the type of vehicles entering the port, namely cars and motorcycles. The volume of vehicle parking is
sampled on weekdays and weekends. The increase in the volume of four-wheeled vehicles in the parking area
occurred on weekends of 3360 vehicles while on weekdays of 3095 vehicles. From the results of the calculation
of the volume of vehicles, it shows that the condition of the parking area at the port is very crowded on working
holidays.

Table 2. Parking characteristic

Sat Sun Mon Tues Wed Thu Fri

Volume of car (number) 3371 3370 3074 3087 3043 3075 3006
Volume Motorcycle (number) 993 988 809 872 810 884 886
Turn-over car (ratio) 16,86 16,85 15,37 15,44 15,22 15,38 15,03
Turn-over motorcycle (ratio) 2,48 2,47 2,02 2,18 2,03 2,21 2,22
Carindex (%) 210,00 210,00 12520 128,40 126,80 126,80 128,00
Motorcycle Index (%) 97,25 78,75 83,25 75,00 79,75 87,50 84,75
Performance Index car (ratio) 0,48 0,48 0,80 0,78 0,79 0,79 0,78

Performance Index Motorcycle (ratio) 1,03 1,27 1,20 1,33 1,25 1,14 1,18

Table 2 above also describes the turnover that occurs in the ferry port area. It can be seen that for
vehicles, the most significant turnover is 16.86 and 2.48 for motorcycles. In comparison, the parking index that
occurs is 210% for vehicles and 97.25% for motorcycles. The parking index at the Batam Center International
Ferry Port turned out to be more than 100%, which means the parking area exceeds its capacity. Therefore, the
parking index that occurs should be lowered. One of the steps that can be done is by adding a parking area.

Furthermore, the parking performance index obtained at the parking facility is 0.48 for vehicles
and 1.03 for motorcycles. Therefore, parking performance in vehicles on average is less than one,
meaning that parking performance at the Batam Center International Ferry Port is experiencing a
shortage of parking space, so parking performance is not optimal and must be added for vehicles.
While the performance index for motorcycles still meets the needs.
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V. CONCLUSION
The Batam Center International ferry port parking area, integrated with the shopping mall, has

exceeded its performance limit. On weekdays the volume and accumulated number of parking
vehicles can still be accommodated by the available parking facilities. However, on weekends, the
available capacity is not sufficient for existing needs. The performance index for the average vehicle
is below 1.00, so it must be increased again. One of the steps that can be taken is to encourage parking
spaces in the shopping mall area that has been integrated.
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