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Abstract: In this study, we discuss the study of parking on Road Bodies in Makassar city. This study aims to
determine parking conditions on four main roads selected by random purposive sampling, namely Somba Opu,
Nusantara, Masjid Raya and Jenderal Sudirman Street. The data presented based on secondary data and and
primary data which includes travel time data, vehicle speed, vehicle dimensions and mumber of vehicles used
to analyze occupancy and occupancy percentage. The highest occupancy time on Somba Opu Street occurs
on Wednesday at 06.00-10.00 with the occupancy time of 260.00 sec, the highest occupancy time on Nusantara
Street occurs on Wednesday 06.00-10.00 with vehicle occupancy time 260.00 sec. Along Masjid Raya Street
within a week the highest occupancy time occurs on Thursday at 06.00-10.00 with a travel time of
230.00 sec. The occupancy time on Jendral Sudirman Street during the week of observation, namely the highest
occupaney time is on Sunday at 16.00-18.00 with a travel time of 340.00 sec. The occupancy percentage on
Somba Opu Street moves from 0.15-0.25% during the observation. Nusantara Street has an occupancy
percentage all below 0.30%. In addition, Wednesday shows the highest percent occupancy during the
observation. On Masjid Raya Street between 0.17- 0.30%. The results of this study will be a material for decision
makers of parking arrangements in the city of Makassar and other stakeholders as well as the commumity as
road users.
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INTRODUCTION in urban areas is closely related to the increasing demand

for housing, transportation and industrial activities. On

The concept of development integrating ecological,
economic and social aspects is referred to as sustainable
development. The goal of sustainable development,
according to the Law No. 4 of 1982 concermning the basic
provisions of the environment which were perfected
by Law No. 23 of 1997 focusing on environmental
management can be achieved by management
requirements. The environment must be in line with on
harmonious and balanced environmental capabilities.

The population growth in Indonesia shows a very
fast pace, especially, in urban areas. It has a very serious
impact on decreasing of the environment supporting
capacity. Moreover, the flow of urbanization which
continues to increase impacts on the proportion of urban
population to increase sharply. This is expected to
continue, therefore, it is estimated that by 2025, there will
be (68.3%) of Indonesia’s population expected to inhabit
cities (TTPS.. 2010). The increasing population, especially,

the other hand, the supporting capacity of natural and
environmental resources is very limited, so, the impact of
development activities and all related movements often
cause pollution to both land, water and ar which
ultimately leads to humans themselves as recipients of the
consequences. Makassar city is no exception where
Makassar city has a strategic position because it is
located between the South and North in the South
Sulawesi Region. Thus, the rapid growth of urbanization
and industry in the region is inevitable for that Makassar
becomes a mixed-commercial-residential-industrial area
accompanied by an increasing mnumber in the
transportation sector which will cause other city problems
namely air pollution mcluding particles both coarse
particles and fine particles (Sattar ef al., 2012, 2014;
Rashid ef al., 2014). In another study, it was reported that
Makassar city as cne of the major cities in Eastern
Indonesia has a relatively dense population and there is
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an increase in the population of productive age to find
work and economic and business activities seen every
year (Turyanti, 2011). Environmental conditions in the city
have decreased both physical and chemical quality.
One of them is waste of motor vehicle exhaust gas
which pollutes the air, especially by Pb, dust and CO
(Al-Momani and Al-Nasser, 2011).

One characteristic of urban development in the
transportation sector is the difficulty of finding available
parking spaces which becomes problem in mest major
cities particularly in the city center including the city of
Makassar. Vehicle parking spaces on the road side are
alternatives that are worth considering. A study reported
that the alternative could be done, especially when the
population in urban areas increased and is expected to
increase to 75% of the world population by 2050
(Bakici et al., 201 3). Parking on the road is very limited and
it 18 usually cheaper to find a free parking lot or pay and
extend on the road side rather than wasting time (and fuel)
in finding empty spaces for parking, especially in parking
areas that have health consequences (Hertel et af., 2008).
This is due to an increase in not only air pollution but
also, driver stress condition. However, even paid space is
now becoming rather difficult to find where city
infrastructure has not grown in line with the population
growth.

Some cities have tried to develop modem urban areas
consisting of many elements and some of which have
been subjected to intensive air pollution. Parking 1s an
integrated part of modern city planning. In general, it 1s
considered a very significant factor for plamning and
management of modern traffic systems (Hoglund, 2004;
Neirotti ef af., 2014). The prediction of parking availability
is a subject that has been studied in the context of smart
city, especially, now when most parking facilities install
sensors as part of the infrastructures (Klappenecker et al.,
2014).

Air pollution caused by the development of
transportation systems 1s also, a phenomenon of
transportation problems 1in the city of Makassar.
Empirically, the number of motorized vehicles is increasing
over time and in line with the level of population growth.
This is due to the rapid growth rate of the number of
vehicles and vehicle ownership, urbanization and the
inefficient public transportation system which contributr
to the increase of air pollution. This fact has an impact on
the decrease in the level of environmental quality in the
parking lot area on the streets of Makassar city. This
problem is compounded by the presence of vehicles
parked on the street (on street parking) and the position
of parking vehicles which can increase the exhaust gas.

Several studies have reported the effect of parking
activities on road bodies on the performance of roads in
DKI Takarta as well as the road bodies in Makassar city
(Renta et al., 2012).

Aleng  with  that, it significant
transportation problems. One of the transportation
problems that need to be addressed is the problem of
congestion on the main road sections and parking on the
street as well as the position of parking vehicles that can
increase the exhaust gas (Gautam, 2010). Parking on the
street (on street parking) 1s caused by the increased
vehicle ownership, limited resources and the lack of

resulted in

optimal operation of existing facilities such as parking lots
(Abubakar, 2011). The emergence of parking on the road
bodies scattered in several locations where there are no
parking facilities, it has a negative impact on the traffic
conditions, especially when the vehicle maneuvers out of
the parking lot. Some of the main roads in Makassar city
which are used for parking vehicles often cause new
problems that are closely related to traffic flow and the
surrounding environment that affect the level of comfort
and safety of the commumty is decreasing due to
disturbed aesthetic values (decreasing environmental
quality).

Roadway parking arrangements make people feel
disturbed and unhappy with the presence of on street
parking because when people want to use or pass the
road the journey becomes hampered. Parking on the road
will be one of the factors that affect congestion, pollution,
and there is no road parking deadline. However, many
vehicle owners prefer to use the road body parking
facilities as their parking lot because it is closer to where
they want to go. Parking on the road is enough to cause
public unrest in the city of Makassar. Parking lots are
needed in the trade and service areas because people will
temporarily entrust their vehicles until their interests are
met. Until now, research related to parking on road bodies
1s still very lacking m Makassar city. Therefore, this study
focuses on examining and looking at the actual parking
conditions that occur on the road bodies which are used
as parking spaces for vehicles. This study s an initial
survey as an analysis of the possibility in applying the
smart city concept in Makassar city.

MATERIALS AND METHODS

Study area: This research is about parking on the road
body in the Makassar city area which causes congestion
and air pollution in relation to environmental health. The
location selection for the road is the parking area point in
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Fig. 1: Location of sampling sites in Makassar city

Makassar city which is determined purposively. The
locations of this study are on the road in the center of
Makassar, namely Somba Opu Street, Nusantara Street,
Masjid Raya Street and Jenderal. Sudiman Street as
shown in Fig. 1. The consideration in determining the
location of parking for motorized vehicles on the road in
the center of Makassar city includes:

*  The observation point which is a protocol road and
with a high level of traffic and parking

¢«  The location of observation is also, the center of
public activities such as trade, restaurants and means
of public nterest purposes

o The area with trade and service zonming mterests
explained in sub areas within Makassar city

Data collection
Primary data: Primary data obtained by survey and
interview activities includes the data of:

¢ Preliminary data on road conditions in Makassar city

*  Factual data about the condition of motorized vehicle
parking lots from economical ecological and
sociological aspects in sharing the road in Makassar
city

*  Factual data about the environmental conditions of
the parking area in Makassar city

s Data on community social values

+  Data on the economic values of the community

*+ Data on the direct and indirect benefits of the
position of parking a motorized vehicle on the road
body

¢ Data on ecological changes from the central area of
road parking in Makassar city

Secondary data: Data obtained through documentation
data on offices/agencies relating to research fields which

include:

»  Makassar city transportation data

+  Data and results of the Makassar city KLHS

» Data generation and traffic movements in Makassar
city

» Data on road infrastructure facilities in the city of
Makassar

*  Basic pattem data of traffic distribution, roads and
number of parking in Makassar city

s Character data on the parking lot area in Makassar
city

+  Map of the use of the road body parking area

»  Data on environmental changes in the parking center
area in Makassar city

Data amalysis: The data analysis used is descriptive
analysis, namely by giving a description of the field data
descriptively by interpreting the primary data into
tabulations. This descriptive analysis aims to obtain an
overview of the conditions and characteristics of the
variables studied in each selected parking lot of the road
(4 Roads). Then it 1s analyzed by occupancy analysis
which includes calculation of travel time data, vehicle
speed, wvehicle dimensions, number of vehicles,
occupancy time and parking area. Furthermore, percent
occupancy is used to compare the four locations of the
parking lot of the road used as a venue to collect data.

RESULTS AND DISCUSSION

One of the research objectives is to identify the effect

of side barriers (road body parking) on motorized vehicles
on various roads in the city of Makassar. The researcher
selected four main roads in Makassar city with have
similar characteristics and collected data on travel time,
speed, number of vehicles, occupancy time and
occupancy percentage of the vehicles. This step is
needed to provide an overview of the average value of
each variable before further examining the impact of these
variable changes on the quality of motor vehicle exhaust
gases. The results are as follows:
Travel time: Figure 2 shows the data on the average
travel time of vehicles every day for a week taken from
four roads in Makassar city. Based on these data, it can
be seen that in general, the Light Vehicle (LV) or car has
the longest average travel time compared to other
motorized vehicles. The shortest travel time during
observation is Heavy Vechicle (HV) or truck with a travel
time of under 10 sec. This is because the truck stops at
the point prepared by the business owner when entering
the road in the observation. Meanwhile, Motor Cycle
(MC) or motorcycle has a travel time of <30 sec when
passing through the observation area.
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Fig. 3: Vehicle speed

The comparison of travel time (sec) between
motorized vehicles on each road can be seen clearly. The
car has the longest travel time on almost all observed
roads, especially on Jenderal Sudirman Street on Sunday
with a travel time of 70 sec. Meanwhile, the shortest travel
time for a car takes place on Jenderal Sudirman Street on
Monday with 15 sec. Motorbikes show the fastest travel
time on Mondays and Tuesdays on Nusantara Street with
a travel time of <10 sec. While the longest motorcycle
travel time is shown on Semba Opu Street on Thursday
with a travel time of 28 sec. The results of data cellection
and analysis show that there are different travel times
between vehicle types, road locations and observation

days.

Vehicle speed: The following i1s a graph of the speed of
the vehicle through various roads for 1 week:
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Furthermore, Fig. 3 explains the average speed of the
vehicle within a week. The results show that motor
vehicles have an average speed faster in general than cars
and trucks. It can be seen that car vehicles are at speeds
below 8 km/h compared to truck vehicles that only have
speeds below 6 km/h in a week.

Each vehicle has a different speed. Om Jendral
Sudirman Sudirman on Monday, the motor vehicles are at
the highest speed when passing on four roads. Whereas
on Saturday, Jendral Sudirman Street has only an average
speed of 5 km/h in a week. Unlike the car vehicle, Masjid
Raya Street on Monday has a speed of 7 km/h and on
Sunday only has a speed of 3 km/h. However, trucks on
Saturday have an average speed of 6 km/h on Nusantara
Street, compared to Friday only below 2 ki/h. Thus is also,
different on Somba Opu Street which has a much faster
speed of 12 kin/h compared to Thursday at only 4 km/h.
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Fig. 5: Oceupaney time on Somba Opu Street

With the above comparison on each trip, there are
differences in the average speed in each vehicle. Based on
this, it can be concluded that the highest average speed
is in motorized vehicles traveling at each place, namely
13 kmm/h on Jendral Sudirman Street. This is inversely
proportional to the truck vehicles on Jendral Sudirman
Sudirman where all of which are at an average speed
below 2 km/h.

Vehicle number: Then in Fig. 4, it is explamed that there
are a number of vehicles passing in observation locations
for a week. Observations on Somba Opu Street on
Saturday showed that there were 7 vehicles passing by.
This 1s many as on Wednesday only there were 300
motorbikes crossed Jalan Sombo Opu. Furthermore, the
highest number of vehicle units on Jalan Nusantara is a
car with 12 units passing. Whereas, on Friday only 7 units
of motorcycles passed.

On Masjid Raya Street on Saturday only 400
motorbikes crossed, this was fairly small because on
Friday there were as many as 7 units of motorbikes
passing by. In line with that, Jendral Sudirman Street has
also 7 motorbikes passing on Sunday. Unlike trucks,

every week there are only 2 trucks passing on all road
locations. This 1s inversely proportional when compared
to motor vehicles and cars.

Having seen the difference in the number of vehicles
passing 1n several locations, it can be concluded that the
highest vehicle passing on Masjid Raya Street on
Tuesday 1s 13 umts of cars. When it compared to
motorized vehicles on Sombo Opu Street on Wednesday,
there were only 3 motorcycles passed.

Occupancy time

Somba Opu Street: Figure 5 shows the occupancy time
on Somba Opu Street in a week. Through this picture, it
can be seen that the highest occupancy time on Somba
Opu Street occurs on Wednesday at 06-10 with
occupancy time of 260 sec. While the lowest occupancy
time i1s also, found on Wednesday at 13-15 with
occupancy time of only 90 sec. This shows a quite high
difference between occupancy time on Wednesday at
06-10hand 13-15h.

Nusantara Street: After discussing the occupancy time
on Somba Opu Street, then, Fig. 6 explains about
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Fig. 8: Ocecupancy time on Jenderal Sudirman Street

occupancy time on Nusantara Street in a week. The
highest occupancy time occurs on Wednesday at 06-10
with vehicle occupancy time 260 sec. The occupancy time
that occurs on Monday at 13-15 has a travel time of only
90 sec. Based on the explanation, it can be concluded that
the occupancy time on Nusantara Street has different
occupancy times every day.

Masjid Raya Street: Figure 7 illustrates the occupancy
time on Masjid Raya Street in a week. The highest
occupancy time oceurs on Thursday at 06-10 with a travel
time of 230 sec. While others have an occupancy
time of just under 130 sec. This has a quite high

difference in occupancy time in a week on Masjid Raya
Street.
Jenderal Sudirman Street: Figure 8 shows the
occupancy time on Jendral Sudirman Street for a week of
observation. The highest occupancy time 1s on Sunday at
16-18 with a travel time of 340 sec. While the lowest
occupancy time 18 on Monday at 06-10 with only
90 sec. Conversely, on Friday all vehicles have the
same occupancy time of 210 sec. The occupancy time
on Jendral Sudirman Street tends to be higher on
weekends (Saturday and Sunday) than other
days.
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Occupancy percentage
Somba Opu Street: Figure 9 shows the occupancy
percentage on Somba Opu Street. Saturday at 06-10 is the
highest percentage of occupancy of vehicles at the
observation location which reaches 0.25%. While the
percentage of the lowest occupancy of vehicles in
the parking lot occurred on Friday at 13-15 which
only reached 015%. Based on the observation of
percent occupancy during the location on Somba
Opu Street can be understood that occupancy
percentage moves from 0.15-025% during the
observation.

Nusantara Street: After discussing the occupancy
percentage on Somba Opu Street, then, Fig. 10 shows the
occupancy percentage on Nusantara Street. The highest
percentage of parking occupancy is on Wednesday
at 13-15 which reaches 0.28%. Unlike on Friday at the
same time which has a long percentage of vehicle parking
only reached 0.15%. This is fairly low, compared to the
percentage of occupancy of the vehicle at other times of
observation. Through this deseription, it can be seen that
Nusantara Street has a percentage of occupancy time

below 0.30%. In addition, Wednesday shows the
highest percent occupancy during the observation
conducted.

Mesjid Raya Street: Figure 11 explains the occupancy
percentage on Masjid Raya Street. It can be seen that on
Tuesday at 13-15 and Wednesday at 13-15 the percentage
of vehicles parked reached 0.30%. This also happened on
Sunday at 13-15 and 16-18 the percentage of parked
vehicles also reached 0.17%. However, unlike Monday
at 06-10 the percentage of vehicle parking reached
0.18%. The description can conclude that occupancy
percentage has a difference and the same percentage
of the length of the vehicle parked on Masjid Raya
Street.

Jenderal Sudirman Street: Figure 12 explains the
occupancy percentage on Jendral Sudirman Street
in a week. On Wednesday at 1 6-18 the percentage of
vehicles parked 1s only 0.15%. This is relatively low,
when compared to the highest percentage that occurs
on Saturdays at 06-10, reaching 0.30%. Therefore,
through the graph image, it can be concluded that the

occupancy percentage on Jenderal Sudirman Street
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has a difference in the length of the vehicle in the lowest
and highest parking lot and some also have similarities,
Mondays, Tuesdays and Saturdays tend to show a higher
percentage of occupancy than the other days,

CONCLUSION

One week’s observations concluded that the car had
the longest average travel time compared to other
motorized vehicles. The shortest travel time during
observation is Heavy Vechicle (HV) or truck with a travel
time of under 10 sec. Motorcycle vehicles have an
average speed faster than cars and trucks. It can be
observed that the average speed of motor vehicles
traveling at each place is 13 km/h while car vehicles are at
speeds below 8 kan/h and truck vehicles that only have
speeds below 6 km/h. As for the average number of
vehicles passmg in several locations, the location of the
most vehicles that pass through 1s on Masjid Raya Street
on Tuesday which s 13 car units when compared to

Somba Opu, Nusantara and Jenderal Sudirman Streets.
Somba Opu Street on Wednesday only saw 300
motorbikes are passing. The highest occupancy time on
Somba Opu Street ocewrs on Wednesday at 06-10 with
occupancy time of 260 sec, the lighest occupancy time on
Nusantara Street occurs on Wednesday 06-10 with
vehicle occupancy time 260 sec. Along Masjid Raya
Street within a week, the highest occupancy time occurs
on Thursday at 06-10 with a travel time of 230 sec. The
occupancy time on Jendral Sudirman Street during the
week of observation, namely the highest occupancy time
is on Sunday at 16-18 with a travel time of 340 sec. The
oceupaney percentage on Somba Opu Street moves from
0.15-0.25% during observation. Nusantara Street has a
percentage of occupancy all below 0.30%. In addition,
Wednesday shows the highest percentage of occupancy
during the observation. On Masjid Raya Street there
are between 0.17-0.30%. The other days other than
Saturday at  06-10 (0.30%) lower in occupancy

pecentage.
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