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Abstract:

The existence of LRT feeder transportation in Palembang City is felt to be

very helpful for the community in traveling both from home to work,

shopping centers, and other public service centers. Moreover, the Palembang

part of Ulu is a developing and densely populated area. Corridor 4 feeders of
the LRT are included in the station area which has different characteristics

in land use and building density. Polresta Station is included in the TOD

Neighbourhood Medium Density typology (Jaya, M.A., Sary, R.K,

Ramdhani, M.I. (2020). The purpose of this study is to evaluate the influence
of Corridor 4 feeder transportation on the demand for Light Rail Transit
(LRT) passengers in Palembang City based on Transit Oriented Development
(TOD). The research data was obtained from surveys and load factor analysis.
This study uses a quantitative approach, using regression and correlation
analysis techniques. The results show that various variables, such as distance,
travel time, and type of transportation, have a significant influence on the
demand of LRT passengers.

Keywords: LRT; feeder; demand; Tipologi; TOD

Introduction

Light Rail Transit (LRT) Palembang, South Sumatra is a rapid transit system with
an Integrated Rail Transit model that operates in South Sumatra, Indonesia, connecting
Sultan Mahmud Badaruddin II International Airport with the Jakabaring Sports complex.
The construction of this LRT functions as a means of transportation to support the people
of Palembang and its surroundings, including to support the mobility of spectators and
athletes at the 2018 Asian Games. However, the existence of several LRT stations that are
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far from residential areas requires feeder transportation. And currently the LRT feeder in
Palembang City has operated in 7 corridors, one of which is in corridor 4, namely the
Polresta - OPI Housing station.

By definition, feeder means feeder. In terms of its relationship with the trunk line
system, feeders and trunk lines become a unified system, where the line or feeder area
connects the areas of travel generation to the main corridors and vice versa (Murtejo, T.,
& Alimudin, 2020). Ideally, the feeder line is certainly shorter than the main corridor. In
principle, the mode used as feeder transportation can be in the form of trains, buses (large
buses, medium buses, and small buses) and private vehicles that utilize the park and ride
or kiss and ride system.

The Palembang LRT has transported more than 7 million people until 2022 (Santia,
T., 2022, June 23). Due to restrictions on the number of passengers during the COVID-19
pandemic, the number of LRT passengers had decreased. However, after the pandemic,
LRT occupancy rates began to increase. With the two LRT stations with the highest
number of passengers, Ampera Station and Hajj Dormitory Station, the LRT plays an
important role as the city's transportation. However, the development of rail-based public
transportation is also influenced by the land use around LRT stations because one of the
main problems in the development of urban transportation is the lack of integration with
the rail.

The existence of LRT as a means of public transportation has the potential to be
developed into an area with the concept of TOD (Transit Oriented Development). This is
because the application of the TOD concept can increase passenger demand and increase
the value of properties around LRT stations (Gunawan, 2022, p. 2236), (Singh et al., 2017,
p. 96), (Pojani & Stead, 2014, p. 362).

Polresta Station is included in the TOD Neighbourhood Medium Density typology
(Jaya, M.A., Sary, R.K., Ramdhani, M.I. (2020). The characteristics of this typology are
land use of at least three (3) types of land use mix : commercial, retail, residential, and
office, trade scale: local and regional, and low-medium residential density.

This study began with a land inventory survey around the Police Station. Then, the
questionnaire was distributed to people in the area around the Police Station, Jakabaring
district. Interview questionnaires at home, passengers or visitors to Polresta stations, as
well as feeder transportation passengers. Furthermore, from the data obtained, the
Origin-Destination Matrix data is processed using Microsoft Excel. Then, using PTV
Visum software, a desire line diagram was made to illustrate the pattern of the journey of
the people of Palembang to the research area. To meet the needs of the community to go
to the City Police Resort LRT station, a Supply Push and Demand Pull plan was made.
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Figure 1. Palembang LRT Route Map and Station

Study Book

TOD is a planning approach that aims to combine transportation planning and
land use (Singh et al., 2017, p. 96). According to the Transit Oriented Development
Handbook, the definition of TOD is as follows:

“Moderate to higher density compact mixed-use development, located within an

easy five to ten minute (approximately 40o0m to 8oom) walk of a major transit stop. TOD
involves high quality urban development with a mix of residential, employment and
shopping opportunities, designed in a pedestrian oriented manner without excluding the
automobile. TOD can be new construction or redevelopment of one or more buildings
whose design and orientation facilitate the use of convenient and sustainable modes of
transportation, including public transit and Active Transportation” (Winnipeg, 2011).
Based on Ministerial Regulation Number 10 of 2012, the criteria for Public
Transportation Services include: headway time of 1-12 minutes, average waiting time of
5-10 minutes and maximum 10-20 minutes, load factor of 70%, travel distance of 200
km/day, operating capacity of 80-90%, average travel time of 1-1.5 hours and maximum
2-3 hours, as well as travel speed for congested areas of 30 km/h and for less congested

areas 50 km/h.

7| EDGE -..._!—

Sumber : (Winnipeg, 2011), Woodcock, I., & Stone, J. (2016)
Figure 2. Delineation of the Palembang LRT station area
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Methodology

Methods This research uses quantitative methods for numerical data analysis,
correlational research for correlations between variables and exploratory research to
understand the concept of TOD. Primary data sources are in the form of LRT passenger
surveys, interviews with feeder transportation managers. Meanwhile, secondary data
sources are LRT passenger statistics, feeder transportation data, and urban planning. Field
data was collected using observation techniques to obtain more accurate data, maps from
Open Street Map (OSM), and processed using QGIS 3.10. A descriptive approach is used
to analyze the data, describing field conditions with the references used.

Data collection methods include:

1. LRT passenger survey (questionnaire).

2. Interview with the feeder transportation manager.

3. Field observation.

4. Analysis of urban planning documents and statistical data.

Population and Sample

The population used in this study is the highest number of Palembang Light Rail
Transit (LRT) passengers in 2022 which amounted to 356,000 pnp/month (South
Sumatra Light Railway Management Center/BPKARSS). Sampling is carried out using a
simple random sampling method, which is a method of drawing from a population in a
certain way so that each member of the population has the same chance to be selected as a
sample. The sample in this study is Palembang Light Rail Transit (LRT) passengers to the
Polresta LRT Station which totals 100 passengers using the slovin formula.

The TOD area is measured from the center of the station, which serves as the core
of the area. In Indonesia, TOD deliniation occurs within a radius of 400 to 600 meters from
the center of the station. (Ministerial Regulation of ATRKBPN No. 16 of 2017 on Guidelines
for the Development of Transit-Oriented Areas, 2017).

Tata Guna Lahan:
komersial, retail
permukiman, perkantoran

Sambar: Jaya, M.A., Sari, R.K., Ramdhani, M.I. (2020)
Figure 3. Delineation of the Palembang Police LRT station area

Data processing is carried out when the data has been collected, carried out using
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computer devices and using the SPSS (Statistical Product And Service Solution) program.
The tests used are validity and reliability tests. Furthermore, the technique used in
discussing the study of the preferences of users of the Palembang Light Rail Transit (LRT)
transportation mode to the Polresta LRT Station uses the Importance Performance
Analysis (IPA) method.

Results and Discussion
1.  Analisis Load Factor

The load factor is a comparison between the number of passengers and the capacity
of the LRT feeder passengers on the Polresta Station — Opi Jakabaring Complex route.
Decree of the Minister of Transportation No. 35 of 2003 concerning the implementation
of transportation of people on the road by public transportation, the ideal limit of the Load
factor is 70%. To determine the LRT load factor feeder on the Opi Jakabaring Police
Station-Complex route, the following formula is used:

LF =P/KX100% eeeeieeeieeeeeeeeeeee et (D

CLF1+Lf2+Lf3+-+Lfn

LFrata—tara -

n

Before calculating the load factor, we first calculate the number of passengers who
board, disembark and remain in the feeder at each LRT feeder stop. The number of
passengers per feeder stop can be seen in table 1 below. Based on the Ministerial
Regulation of ATRKBPN No. 16 of 2017 which states that TOD is limited to a radius of
400-600 meters from the station, then from the position of the LRT feeder stop, the
position of the stop starting from the BKN stop to the UIN raden Fatah bus stop of campus
B Jakabaring is determined.

The population and objects that are the target of the author's observation are
Palembang Light Rail Transit (LRT) passengers who have purchased tickets and have used
the Palembang LRT to the Polresta LRT Station, totaling 356 people. The sampling
technique is carried out using the simple random sampling method, which is a method of
drawing from a population in a certain way so that each member of the population has the
same chance to be selected as a sample. To determine the number of samples drawn using
the slovin formula so that a sample of 100 Palembang Light Rail Transit (LRT) passengers
to the Polresta LRT Station with a level of relaxation or margin of error of 10% (0.1) was
obtained.

Table 1. Characteristics Responden

Description of Respondent Frequency Percentage
Characteristics (People) (%)

Man 44 44

1. Gender Woman 56 56
Sum 100 100
< 20 Years 28 28
21-30 Years 34 34

2. Age 31-40 Years 21 21
> 41 years 17 17
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)

o=

=

<

= Sum 100 100

5 SMA 34 34

S 3. Education DIHI-DIV 29 29
S1-S2 37 37
Sum 100 100
Students/Students 34 34
PNS/TNI/POLRI 21 21
State-Owned 17 17

4. Employment Enterprises/Private
Employees
Self employed 13 13
Others 15 15
Sum 100 100
< Rp.1.000.000 22 22
IDR 1,000,000-IDR 45 45
5. Revenue 2,500,000
IDR 2,500,000-IDR 17 17
5,000,000
> Rp.5.000.000 16 16
Sum 100 100
F
R

From the results of the reliability test analysis to 100 respondents, the
respondents' expectations for the service quality attribute were 0.614 with N of item
(number of valid statements) of 12 and the actual value of the passenger satisfaction
attribute was 0.622 with N of item (number of valid statements) of 12. All variables
were declared reliable because the value of Cronbach Alpa > 0.6, so it can be
concluded that the items of the research instrument are reliable.

Table 2. Number of Passengers per Feeder Stop
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Stop Location Name Number of Passengers
(Research Point) GetIn ’ Get Off In Feeder
Police Station 44 0 45
BKN A Bus Stop 0] (0] 0
UIN Raden Fatah A Bus 8 0] 26
UIN Raden Fatah B Bus 0] 0 0
BKN B Bus Stop 0 o o
Police Station 0 55 0
Sum 52 55 71
2
o
Z
E Table 3. Load Factor Recapitulation
&0 Day/Date LF (%) LF (%) LF (%)
o Morning Afternoon Evening
Monday, 04 November 73,25% 71,5% 70,5%
2024
Tuesday, 05 November 72,5% 71% 70%
2024
Wednesday, 06 November 71,25% 71,75% 71,75%
2024
Thursday, 07 November 70,5% 70,75% 72,25%
2024
Friday 08 November 2024 71,5% 72,25% 74,5%
Saturday, 09 November 72% 72,5% 70,25%
2024
Sunday, November 10, 69,25% 67% 73%
2024
Sum 500.25 496.75 502.25
Average 71.46 70.96 71.75
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From the data in the table above, the Average Load Factor in the morning is 71.46%
during the day, the Load Factor is 70.96% and the Load Factor in the afternoon is 71.75%,
from the results of the calculation of the average load factor of the LRT feeder on the route
of Polresta Station — Opi Jakabaring Complex corridor 4, the data is made into a graph. The
following is a comparison chart of the average load factor of the LRT feeder on the route of
Polresta Station — Opi Jakabaring Complex corridor 4.

73.00%

72.50%

72.00%

71.50%

71.00%

70.50%

70.00% T T
Load FactorPadaPagi Load Factor Pada Siang Load Factor Pada
Hari 71,46 % Hari 70,96 SoreHari 71,75

Figure 4. Average Load Factor Chart of Holidays and Weekdays

From the data in the figure above, the average load factor of the LRT feeder on the
route of Polresta Station — Opi Jakabaring Complex corridor 4. It was found that the
percentage of passengers transported more in the afternoon was 71.75%, in the morning
71.46% and during the day 79.96%. From these results, it can be concluded that the
calculation of the average load factor of the LRT feeder on the route of Polresta Station —
Opi Jakabaring Complex corridor is categorized as good above the ideal load factor limit is
70%. So it can be categorized well based on the ideal load factor.

Based on the TOD concept, the feeder that is the focus is reviewed only from the
Polresta LRT station to the UIN Raden Fatah station, campus B Jakabaring. It can be seen
in figure 5 below.
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Figure 5. TOD-based Feeder Route
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The results of the analysis of questionnaire data of 100 respondents, namely
Palembang Light Rail Transit (LRT) feeder passengers to Polresta LRT Station, were
processed using the Importance Performance Analysis method and the following table
results were obtained:

Table 4. Average Calculation of the Level of Service Quality and Passenger
Satisfaction in Using the Palembang LRT

Valuation Average Ga
Statemen Quality Satisfact Quality Satisfacti S P
. . . core
t Service ion Service on

Pa 469 374 4,69 374 -0,95
P.2 441 376 4,41 3,76 -0,65

P.3 450 463 4,50 4,63 0,13
P4 444 368 4,44 3,68 -0,76
P5 467 426 4,67 4,26 -0,41
P.6 464 378 4,64 3,78 -0,86
P.7 478 416 4,78 4,16 -0,62
P.8 470 432 4,70 4,32 -0,38
P9 453 373 4,53 3,73 -0,80
P.10 460 416 4,60 4,16 -0,44
P11 435 377 4,35 3,77 -0,58
P.12 435 415 4,35 4,15 -0,20
Sum 5466 4814 54,66 48,14 -6,52
Average 455,50 401,17 4356 4,01 -0,54

From the calculation of the average of all the attributes of the questionnaire in
the assessment in using the Palembang Light Rail Transit (LRT) to the Polresta LRT
Station as a public preference, the results were obtained, namely the average quality of
service in using the Palembang Light Rail Transit (LRT) to the Polresta LRT Station
reached a score of 4.56, it can be said that the quality of service provided in each of the
items studied is included in the very good category and the average passenger
satisfaction in using the Palembang Light Rail Transit (LRT) to the Polresta LRT Station
reaches a score of 4.01, it can be said that passenger satisfaction in each item studied is
included in the category of very satisfied.

Conclusion

The performance of feeder transportation on the Polresta — Opi Jakabaring Complex
corridor 4 route, from the results of the analysis of the average load factor of LRT feeders on
the route of Polresta Station — Opi Jakabaring Complex corridor 4 in the afternoon is 71.75%,
in the morning 71.46% and during the day 79.96%, the results of the headway analysis are
obtained that the average headway percentage (intermediate time) of the feeder LRT on the
Polresta Station—Opi Jakabaring Complex corridor 4 route in the morning is 21 minutes and
the percentage of waiting time between the feaders in the afternoon is 27 minutes, with an
average feeder speed of 12 Km/Hour in the morning, 15 Km/Hour and, 13 Km/Hour in the
afternoon, and the availability of feeder transportation that operates is ready to go around
45%. From these results, it can be concluded that feeder transportation greatly affects the
number of LRT passenger demand at Polresta stations and is in accordance with service
standards based on Ministerial Regulation Number 10 of 2012 concerning Public
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Transportation Service Criteria.

The Polresta LRT station area has a very diverse land use, including office,
commercial, and retail functions, as well as housing. The area of the 4 feeder corridor of the
LRT can be developed based on the TOD principle with the integration of public
transportation modes with mixed land use with more than four functions, and the possibility
of increasing building density.

Suggestion

For future research, data collection should still be carried out on weekdays and
holidays, in order to get optimal data and it is hoped that the number of feeder transportation
will be increased so that the use of feeders in corridor 4 is more effective and the performance
of feeder transportation on corridor 4 route will increase the demand for LRT passengers at
Polresta station.
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