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Abstract

Setiabudi, a district located in South Jakarta, emerges as one of the significant business centers. Its proximity to other commercial areas
makes Setiabudi a primary attraction for human activities. This article delves into Transit Oriented Development (TOD), a city planning
development pattern integrated with transportation systems to create an efficient city.

The TOD concept emphasizes high-density development, prioritizes pedestrian-friendly environments, and utilizes diverse land
functions. This research adopts a literature review method, detailing the criteria and principles of TOD according to the ITDP TOD Standard

2017.

The Additionally, references from other journal literature are used to analyze the potential development of TOD areas, focusing on
radius and distance analyses around the Setiabudi district using Google Maps and Google Earth at specific TOD points that serve as transit
hubs. LRT Dukuh Atas, LRT Setiabudi, and Bendungan Hilir MRT Station show high potential for Transit-Oriented Development (TOD),
while MRT Setiabudi Astra and LRT Kuningan Station exhibit moderate potential.

Rasuna Said LRT Station, however, has a low potential for TOD. Implementing TOD in the high-potential stations can generate
significant positive impacts, with room for improvement in MRT Setiabudi Astra and LRT Kuningan Stations. Rasuna Said LRT Station

requires further attention to boost its potential for the future.

Keywords: TOD, Integration, Land Use, Transit
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1. Introduction

Urban transportation problems generally evolve in
tandem with population growth, increases in community
income, the availability of motorized vehicles, and the
escalation of economic and social activities (Carlton, 2009).
The urbanization process and economic growth that have
happened in Jakarta resulted into various socioeconomic
challenges, including transportation problems such as
traffic congestions (Garrin A. N. & Lin, Y., 2022).

Transit-Oriented Development (TOD) aims to reduce
dependence on private vehicles and promote sustainable
transportation modes such as walking, cycling, and public
transportation (Knowles et al., 2020). Implementation of
Transit-Oriented Development (TOD) will be of benefit both
socially and economically such as reduction of CO2
emissions, prevention of urban sprawl and higher property
(real estate) prices (Cervero & Kockelman, 1997; Renne &
Wells, 2002). The concept of Transit-Oriented
Development (TOD) integrates regional transit networks
and complements existing environmental development
strategies around transit hubs.

Several studies relating to  Transit-Oriented
Development (TOD) as a way to help traffic problems
showed that TOD improves congestion regionwide (Zhang
M., 2010), people living in TOD areas tend to drive less,
reducing their vehicle miles travelled (VMT) (Nasri & Zhang
L., 2014; Luscher, Daniel R,, 1995), and increased usage of
public transport (bus) (Hamid et. al., 2020).

In the development of an urban area, intermodal transit
facilities and transit zones have become indispensable
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aspects. The area around transit points is a potential zone
for the development of a region. This is related to the ease
of access offered by the presence of transit facilities in
Transit-Oriented Development (TOD) areas.

The growth of a city is always associated with the
growth of its population, which has both positive and
negative impacts (Cervero, 2004). Due to its density, South
Jakarta faces various urban challenges, such as
transportation issues. According to the Central Statistics
Agency (BPS) of DKI Jakarta Province, as of the year 2022,
the population of South Jakarta has reached 2,244,623
people. Therefore, based on UU No. 26 of 2007, South
Jakarta has been classified as a metropolitan city, where a
metropolitan city is defined as a city with a minimum
population of 1 million people.

The Setiabudi Subdistrict is one of the subdistricts in the
South Jakarta Administrative City that houses various
economic and business activities. Setiabudi Subdistrict is
located in South Jakarta. The several traffic congestion
points in South Jakarta include, Blok M - Fatmawati,
Antasari Street, Cilandak - Pasar Minggu and Tanjung Barat
- Depok (IDN Times, 2015).

Geographically, according to DKI Jakarta Governor
Regulation No. 171 of 2007, the area of Setiabudi
Subdistrict is 8.85 km2 and comprises 8 sub-districts. This
area is one of the most important business and commercial
centers in Jakarta.

It has diverse land uses, including residential, business
or office spaces for the provision of goods and services,
social-cultural activities, religious activities, and more.
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2. Research Methodology
2.1 Research Methods

The potential for transit-oriented development is
assessed by analyzing the fulfillment of TOD requirements
at each transit point, using principles and variables selected
from expert literature and previous research (Ibraeva et al,,
2023).

The observed stations include two Jakarta MRT Phase 1
stations, namely Setiabudi Astra and Bendungan Hilir, as
well as four Jabodebek LRT stations, namely LRT Dukuh
Atas, LRT Setiabudi, LRT Rasuna Said, and LRT Kuningan.
This research involves weighting the development
potential at all transit points within an 800 m radius from
the central transit node, employing the Analytical Hierarchy
Process (AHP) method. Data collection methods include
secondary data collection.

Submission ID  trn:0id:::3618:106792181

other mass transportation modes, both within station
buildings and interchange stations.

For the “density” principle, the considered variable is
population density, while the “mix” principle involves the
number of land use types and the ratio of residential to non-
residential properties. Assessment indicators include
average population density, the number of subtypes of land
use, and the ratio of residential to non-residential land area
within an 800 m radius from the central transit point.

The scoring assessment for each variable ranges from 0
to 3, derived from assessments of indicators and then
converted into total weighting based on calculations using
the Analytical Hierarchy Process (AHP) method.
Information regarding principles, variables, and score
criteria can be referred to in Table 2.

Tabel 2. Variable and Unit Research
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Routes
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In the “transit” principle, the variables focus on the
quantity of transportation modes, with assessment
indicators being the number of interconnected routes for
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Fig 2. Study Area Land Use Map
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ACTIVITIES AROUND PUBLIC
 TRANSPORTATION IN SETIABUDI
SUBDISTRICT SOUTH JAKARTA

0 250 S0
—

INSET AP -

acnvmes
Roadnetwork  Worhip

T suayaren

PUBLIC TRANSFORTATION.

e on poartment
15 AT sw
£ Tanslar s Siop o Health

L iEre b BLCA S
it B b e A 128081

~ URBAN AND REGIONAL PLANNING
FACULTY OF
. ANDENVIRONMENTAL TECHNOLOGY

Fig 3. Map of Activities Around Public Transportation

The scoring for pedestrian facility (C1), crossing facility
(C2), and cycling facility (C3) variables refers to the
standards outlined in TOD Standard (ITDP, 2017), each
having three selected assessment indicators. The
pedestrian facility standard involves dedicated pedestrian
paths on all building fronts, disabled-friendly paths, and
pedestrian path lighting. For crossing facilities, the
standard involves safe paths with a minimum width of 2
meters, easy access for people with disabilities, and
crossing path lighting. Meanwhile, cycling facilities set
standards for separated bike routes from motor vehicles,
bike parking, and bike carrier routes within buildings. The
assessment was conducted through observations at all
transit points of MRT and LRT stations.

The establishment of score ranges for the
transportation mode quantity variable (C4) is based on
rounding down the highest number of mass transportation
routes, which is 10 at Dukuh Atas BNI Station. The range is
divided into four groups: low group (0), medium group (1-
3), high group (4-6), and very high group (>6). The
assessment is carried out by calculating the number of
connected transportation routes to Jakarta MRT Station
using the Jakarta Public Transportation Integration Map,
published by the Jakarta Transportation Discussion Forum
(FDT]) in January 2023.

The scoring for the population density variable (C5)
follows the population density standards outlined in SNI
03-1733-2004 regarding Procedures for Urban Housing
Environmental Planning. These standards include low
population density, medium population density, high
population density, and very high population density. The
assessment is conducted using data from the Central
Statistics Agency (BPS), calculating the average population
by assuming a proportional ratio of the district's area
within an 800 m radius from the central transit point.

The establishment of score ranges for the land use types
variable (C6) is based on rounding down the highest
number of land subtypes within an 800 m radius from the
central transit point, which is a total of 17 at Blok A and
Cipete Raya Stations. This number is divided into four
groups: low (1-5), medium (6-10), high (11-15), and very
high (>15). Furthermore, the determination of scores for
the residential and non-residential ratio indicator (C7)
follows the standards for residential and non-residential
ratios in TODs for cities, sub-cities, and neighborhoods,
regulated in the Minister of ATR/BPN Regulation No. 16 of
2017 concerning Guidelines for Transit-Oriented
Development. The assessment for both is conducted by
calculating the number of land subtypes and the ratio of
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from the transit point, there are 16 types of land subtypes,
reflecting a high level of diversity. The residential and non-
residential ratio is 38.02%:61.98%, categorized as a very
high score, with residential land covering an area of 85.01
hectares and non-residential land covering 138.58 hectares.

3.2 Setiabudi Astra MRT Station

The transit area around Setiabudi Astra MRT Station
provides complete pedestrian facilities, crossings, and bike
lanes. However, the station is not directly connected to
other mass transportation modes. Nevertheless, Setiabudi
Astra MRT Station is in close proximity to a BRT stop,
covering routes from Blok M to Old Town Station (Stasiun
Kota), Ragunan-Monas via Semanggi, Pinang Ranti- Old
Town Station (Stasiun Kota), and Puri Beta Tosari. Situated
between three districts, namely Tanah Abang (52.68%),
Setiabudi (46.19%), and Menteng (1.13%) in Central and
South Jakarta, this area has an average population density
of approximately 158 people per hectare, falling within the
moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 29.78%:70.22%, categorized as a
very high score, with residential land covering an area of
67.83 hectares and non-residential land covering 159.92
hectares.

3.3 Dukuh Atas LRT Station

The area around Dukuh Atas LRT Station, integrated
with KRL Station, is complete with pedestrian facilities and
crossing points. Located near BRT Corridor 1 stop,
Sudirman KRL Station. This region has an average
population density of approximately 156 people per
hectare, falling within the moderate density category.
Within an 800-meter radius from the transit point, there are
16 types of land subtypes, reflecting a very high level of
diversity. The residential and non-residential ratio is
51.09%:69.91%, categorized as a very high score, with
residential land covering an area of 97.071 hectares and
non-residential land covering 132.829 hectares.

3.4 Setiabudi LRT Station

The vicinity around Setiabudi LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 107 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 64.82%:35.18%, categorized as a
very high score, with residential land covering an area of
87.507 hectares and non-residential land covering 47.493
hectares.

3.5 Rasuna Said LRT Station

The area around Rasuna Said LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 137.6 people per hectare, falling
within the moderate density category. Within an 800-meter
radius from the transit point, there are 16 types of land
subtypes, indicating a very high level of diversity. The
residential and non-residential ratio is 39.97%:61.03%,
categorized as a very high score, with residential land
covering an area of 51,961 hectares and non-residential
land covering 79,339 hectares.

Taki, H.M., et al./ JGEET Vol 9 No 4/2024
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3.6 Kuningan LRT Station

The area around Kuningan LRT Station is equipped with
pedestrian facilities and crossing points. Its location is close
to BRT Corridor 6 stop. The population density in this area
averages around 126.4 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
indicating a very high level of diversity. The residential and
non-residential ratio is 45.20%:54.80%, categorized as a
very high score, with residential land covering an area of
54.24 hectares and non-residential land covering 65.76
hectares.

4 Conclusion

Based on the evaluation of the calculation results, it can
be concluded that LRT Dukuh Atas Station, LRT Setiabudi,
and Bendungan Hilir MRT Station exhibit high potential for
development using the Transit-Oriented Development
(TOD) concept. Meanwhile, MRT Setiabudi Astra Station
and LRT Kuningan Station demonstrate moderate potential
for implementing the TOD concept. Conversely, Rasuna Said
LRT Station is assessed to have low potential for
development with the TOD approach. Considering these
results, it is evident that implementing the TOD concept
could yield significant positive impacts in the areas
surrounding LRT Dukuh Atas, LRT Setiabudi, and
Bendungan Hilir MRT Station. The potential for
improvement in implementing TOD in MRT Setiabudi Astra
and LRT Kuningan Stations suggests room for enhancing
their impact. However, for Rasuna Said LRT Station, further
attention is needed to develop the concept and boost its
potential for the future.
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Abstract

Setiabudji, a district located in South Jakarta, emerges as one of the significant business centers. Its proximity to other commercial areas
makes Setiabudi a primary attraction for human activities. This article delves into Transit Oriented Development (TO D), a city planning
development pattern integrated with transportation systems to create an efficient city.

The TOD concept emphasizes high-density development, prioritizes pedestrian-friendly environments, and utilizes diverse land
functions. This research adopts a literature review method, detailing the criteria and principles of TOD according to the ITD P TOD Standard

2017.

The Additionally, references from other journal literature are used to analyze the potential development of TOD areas, focusing on
radius and distance analyses around the Setiabudi district using Google Maps and Google Earth at specific TOD points that serve as transit
hubs. LRT Dukuh Atas, LRT Setiabudi, and Bendungan Hilir MRT Station show high potential for Transit-Oriented Development (TOD),
while MRT Setiabudi Astra and LRT Kuningan Station exhibit moderate potential.

Rasuna Said LRT Station, however, has a low potential for TOD. Implementing TOD in the high-potential stations can generate
significant positive impacts, with room for improvement in MRT Setiabudi Astra and LRT Kuningan Stations. Rasuna Said LRT Station

requires further attention to boost its potential for the future.

Keywords: TOD, Integration, Land Use, Transit

1. Introduction

Urban transportation problems generally evolve in
tandem with population growth, increases in community
income, the availability of motorized vehicles, and the
escalation of economic and social activities (Carlton, 2009).
The urbanization process and economic growth that have
happened in Jakarta resulted into various socioeconomic
challenges, including transportation problems such as
traffic congestions (Garrin A. N. & Lin, Y., 2022).

Transit-Oriented Development (TOD) aims to reduce
dependence on private vehicles and promote sustainable
transportation modes such as walking, cycling, and public
transportation (Knowles et al., 2020). Implementation of
Transit-Oriented Development (TOD) will be of benefit both
socially and economically such as reduction of CO2
emissions, prevention of urban sprawl and higher property
(real estate) prices (Cervero & Kockelman, 1997; Renne &
Wells, 2002). The concept of Transit-Oriented
Development (TOD) integrates regional transit networks
and complements existing environmental development
strategies around transit hubs.

Several studies relating to  Transit-Oriented
Development (TOD) as a way to help traffic problems
showed that TOD improves congestion regionwide (Zhang
M., 2010), people living in TOD areas tend to drive less,
reducing their vehicle miles travelled (VMT) (Nasri & Zhang
L., 2014; Luscher, Daniel R, 1995), and increased usage of
public transport (bus) (Hamid et. al.,, 2020).

In the development of an urban area, intermodal transit
facilities and transit zones have become indispensable
aspects. The area around transit points is a potential zone
for the development of a region. This is related to the ease
of access offered by the presence of transit facilities in
Transit-Oriented Development (TOD) areas.

The growth of a city is always associated with the
growth of its population, which has both positive and
negative impacts (Cervero, 2004). Due to its density, South
Jakarta faces various urban challenges, such as
transportation issues. According to the Central Statistics
Agency (BPS) of DKI Jakarta Province, as of the year 2022,
the population of South Jakarta has reached 2,244,623
people. Therefore, based on UU No. 26 of 2007, South
Jakarta has been classified as a metropolitan city, where a
metropolitan city is defined as a city with a minimum
population of 1 million people.

The Setiabudi Subdistrict is one of the subdistricts in the
South Jakarta Administrative City that houses various
economic and business activities. Setiabudi Subdistrict is
located in South Jakarta. The several traffic congestion
points in South Jakarta include, Blok M - Fatmawati,
Antasari Street, Cilandak - Pasar Minggu and Tanjung Barat
- Depok (IDN Times, 2015).

Geographically, according to DKI Jakarta Governor
Regulation No. 171 of 2007, the area of Setiabudi
Subdistrict is 8.85 km2 and comprises 8 sub-districts. This
area is one of the most important business and commerecial
centers in Jakarta.
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It has diverse land uses, including residential, business
or office spaces for the provision of goods and services,
social-cultural activities, religious activities, and more.

2. Research Methodology
2.1 Research Methods

The potential for transit-oriented development is
assessed by analyzing the fulfillment of TOD requirements
at each transit point, using principles and variables selected
from expert literature and previous research (Ibraeva etal,,
2023).

The observed stations include two Jakarta MRT Phase 1
stations, namely Setiabudi Astra and Bendungan Hilir, as
well as four Jabodebek LRT stations, namely LRT Dukuh
Atas, LRT Setiabudi, LRT Rasuna Said, and LRT Kuningan.
This research involves weighting the development
potential at all transit points within an 800 m radius from
the central transit node, employing the Analytical Hierarchy
Process (AHP) method. Data collection methods include
secondary data collection.
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SETIABUDI SUBDISTRICT
SOUTH JAKARTA
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Figure 1. Study Area Delineation Map

2.2 Variable and Unit

The “walk” principle encompasses pedestrian and
crossing facility variables, while the “cycle” principle
involves cycling facility variables. The establishment of
indicators for each variable in the “walk” and “cycle”
principles refers to the TOD Standard facility assessment
indicators (ITDP, 2017), which have quantitative
characteristics to facilitate the assessment.

In the “transit” principle, the variables focus on the
quantity of transportation modes, with assessment
indicators being the number of interconnected routes for
other mass transportation modes, both within station
buildings and interchange stations.

For the “density” principle, the considered variable is
population density, while the “mix” principle involves the
number of land use types and the ratio of residential to non-
residential properties. Assessment indicators include
average population density, the number of subtypes of land
use, and the ratio of residential to non-residential land area
within an 800 m radius from the central transit point.

Tabel 1. Variable and Unit Research

Principle Variable Unit
Walk Pedestrian TOD Standards, ITDP
Facilities 2017
Crossing Facilities ~ TOD Standards, ITDP
2017

Cycle Cycling Facilities TOD Standards, ITDP
2017
Transit Number of Modes Number of
of Transportation Transportation Mode
Routes
Density  Population Density ~ people/Ha
Number of Types of ~ Sub Land Use
Land Use
Mix Residential & Non- % Residential: % Non-

Residential Ratio Residential

The scoring assessment for each variable ranges from 0
to 3, derived from assessments of indicators and then
converted into total weighting based on calculations using
the Analytical Hierarchy Process (AHP) method.
Information regarding principles, variables, and score
criteria can be referred to in Table 2.

Tabel 1. Variable and Unit Research

Prin Variable Unit Score
ciple 0 1 2 3
Lo Medi Hi Ve
w um gh ry
Hi
gh

Wal  Pedestria  TOD 0 1 2 3

k n Standard
Facilities s, ITDP
(C1) 2017
Crossing TOD 0 1 2 3
Facilities Standard
(C2) s, ITDP

2017

Cycl Cycling TOD 0 1 2 3

e Facilities Standard
(C3) s, ITDP

2017

Tran  Number of Number 0 1-3 4- >6

sit Modes of of 6
Transport ~ Transport
ation ation
(C4) Mode

Routes

Den Populatio person/H <1 151- 20 >4

sity  nDensity a 50 200 1- 00
(C5) 40

0
Number of Subland 1-5 6-10 11 >1
Types of Use - 5
Land Use 15
(C6)

Mix  Residentia % >8 61- 41 20
| & Non- Residenti 0: 80: - -
Residentia al: % <2 20-  60: 40:
| Ratio Non- 0 39 40 60
(e} Residenti - -

al 59 80
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Figure 3. Map of Activities Around Public Transportation

The scoring for pedestrian facility (C1), crossing facility
(C2), and cycling facility (C3) variables refers to the
standards outlined in TOD Standard (ITDP, 2017), each
having three selected assessment indicators. The
pedestrian facility standard involves dedicated pedestrian
paths on all building fronts, disabled-friendly paths, and
pedestrian path lighting. For crossing facilities, the
standard involves safe paths with a minimum width of 2
meters, easy access for people with disabilities, and
crossing path lighting. Meanwhile, cycling facilities set
standards for separated bike routes from motor vehicles,
bike parking, and bike carrier routes within buildings. The
assessment was conducted through observations at all
transit points of MRT and LRT stations.

The establishment of score ranges for the
transportation mode quantity variable (C4) is based on
rounding down the highest number of mass transportation
routes, which is 10 at Dukuh Atas BNI Station. The range is
divided into four groups: low group (0), medium group (1-
3), high group (4-6), and very high group (>6). The
assessment is carried out by calculating the number of
connected transportation routes to Jakarta MRT Station
using the Jakarta Public Transportation Integration Map,
published by the Jakarta Transportation Discussion Forum
(FDT]) in January 2023.

The scoring for the population density variable (C5)
follows the population density standards outlined in SNI
03-1733-2004 regarding Procedures for Urban Housing
Environmental Planning. These standards include low

population density, medium population density, high
population density, and very high population density. The
assessment is conducted using data from the Central
Statistics Agency (BPS), calculating the average population
by assuming a proportional ratio of the district's area
within an 800 m radius from the central transit point.

The establishment of score ranges for the land use types
variable (C6) is based on rounding down the highest
number of land subtypes within an 800 m radius from the
central transit point, which is a total of 17 at Blok A and
Cipete Raya Stations. This number is divided into four
groups: low (1-5), medium (6-10), high (11-15), and very
high (>15). Furthermore, the determination of scores for
the residential and non-residential ratio indicator (C7)
follows the standards for residential and non-residential
ratios in TODs for cities, sub-cities, and neighborhoods,
regulated in the Minister of ATR/BPN Regulation No. 16 of
2017 concerning Guidelines for Transit-Oriented
Development. The assessment for both is conducted by
calculating the number of land subtypes and the ratio of
residential and non-residential land areas within an 800 m
radius from the central transit point, available on the
Jakarta Land Use Map accessible through the Jakarta Satu
website.

3. Results and Discussion

The analysis was conducted by evaluating 7 research
variables, namely pedestrian facilities, crossing facilities,
cycling facilities, transportation mode quantity, population
density, land use types, and residential and non-residential
ratio, at all transit points in 2 MRT stations and 4 LRT
stations, within an 800 m radius according to the previous
assessment scores. The research data, collected through
observations and secondary data calculations, were then
assessed by assigning scores and converting them into
weights based on the AHP calculation results involving five
expert sources, including both academics and practitioners
in the field of transportation and urban and regional
planning. The evaluation of each transit area is detailed in
the following section.

MRT Bendungan Hilir
e ]

i

MRT Setiabudi Astrs

Figure 4. Land Use Map Radius 800 m from MRT and LRT

3.1 Bendungan Hilir MRT Station
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Surrounding the Bendungan Hilir MRT Station is an area
well-equipped with pedestrian facilities, crossings, and bike
lanes. Despite this, the station lacks a direct connection to
other mass transportation modes. Situated close to a BRT
stop with routes to Blok M-0ld Town Station (Stasiun Kota),
Ragunan Monas via Semanggi, Pinang Ranti- Old Town
Station (Stasiun Kota), and Puri Beta Tosari, the Bendungan
Hilir MRT Station is located in an area adjacent to three
districts: Setiabudi (51.08%), Tanah Abang (48.83%), and
Kebayoran Baru (0.08%) in Central and South Jakarta.

The region has an average population density of
approximately 156 people per hectare, falling within the
moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a high level of diversity. The residential and non-
residential ratio is 38.02%:61.98%, categorized as a very
high score, with residential land covering an area of 85.01
hectares and non-residential land covering 138.58 hectares.

3.2 Setiabudi Astra MRT Station

The transit area around Setiabudi Astra MRT Station
provides complete pedestrian facilities, crossings, and bike
lanes. However, the station is not directly connected to
other mass transportation modes. Nevertheless, Setiabudi
Astra MRT Station is in close proximity to a BRT stop,
covering routes from Blok M to Old Town Station (Stasiun
Kota), Ragunan-Monas via Semanggi, Pinang Ranti- Old
Town Station (Stasiun Kota), and Puri Beta Tosari. Situated
between three districts, namely Tanah Abang (52.68%),
Setiabudi (46.19%), and Menteng (1.13%) in Central and
South Jakarta, this area has an average population density
of approximately 158 people per hectare, falling within the
moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 29.78%:70.22%, categorized as a
very high score, with residential land covering an area of
67.83 hectares and non-residential land covering 159.92
hectares.

3.3 Dukuh Atas LRT Station

The area around Dukuh Atas LRT Station, integrated
with KRL Station, is complete with pedestrian facilities and
crossing points. Located near BRT Corridor 1 stop,
Sudirman KRL Station. This region has an average
population density of approximately 156 people per
hectare, falling within the moderate density category.
Within an 800-meter radius from the transit point, there are
16 types of land subtypes, reflecting a very high level of
diversity. The residential and non-residential ratio is
51.09%:69.91%, categorized as a very high score, with
residential land covering an area of 97.071 hectares and
non-residential land covering 132.829 hectares.

3.4 Setiabudi LRT Station

The vicinity around Setiabudi LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 107 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 64.82%:35.18%, categorized as a
very high score, with residential land covering an area of
87.507 hectares and non-residential land covering 47.493
hectares.

3.5 Rasuna Said LRT Station

The area around Rasuna Said LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 137.6 people per hectare, falling
within the moderate density category. Within an 800-meter
radius from the transit point, there are 16 types of land
subtypes, indicating a very high level of diversity. The
residential and non-residential ratio is 39.97%:61.03%,
categorized as a very high score, with residential land
covering an area of 51,961 hectares and non-residential
land covering 79,339 hectares.

3.6 Kuningan LRT Station

The area around Kuningan LRT Station is equipped with
pedestrian facilities and crossing points. Its location is close
to BRT Corridor 6 stop. The population density in this area
averages around 126.4 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
indicating a very high level of diversity. The residential and
non-residential ratio is 45.20%:54.80%, categorized as a
very high score, with residential land covering an area of
54.24 hectares and non-residential land covering 65.76
hectares.

4 Conclusion

Based on the evaluation of the calculation results, it can
be concluded that LRT Dukuh Atas Station, LRT Setiabudi,
and Bendungan Hilir MRT Station exhibit high potential for
development using the Transit-Oriented Development
(TOD) concept. Meanwhile, MRT Setiabudi Astra Station
and LRT Kuningan Station demonstrate moderate potential
for implementing the TOD concept. Conversely, Rasuna Said
LRT Station is assessed to have low potential for
development with the TOD approach. Considering these
results, it is evident that implementing the TOD concept
could yield significant positive impacts in the areas
surrounding LRT Dukuh Atas, LRT Setiabudi, and
Bendungan Hilir MRT Station. The potential for
improvement in implementing TOD in MRT Setiabudi Astra
and LRT Kuningan Stations suggests room for enhancing
their impact. However, for Rasuna Said LRT Station, further
attention is needed to develop the concept and boost its
potential for the future.
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Abstract

Universitas Trisakti, JI. Letjen S. Parman, Grogol Petamburan, Jakarta Barat, Indonesia

Setiabudi, a district located in South Jakarta, emerges as one of the significant business centers. Its proximity to other
commercial areas makes Setiabudi a primary attraction for human activities. This article delves into Transit Oriented
Development (TOD), a city planning development pattern integrated with transportation systems to create an efficient city.

The TOD concept emphasizes high-density development, prioritizes pedestrian-friendly environments, and utilizes diverse
land functions. This research adopts a literature review method, detailing the criteria and principles of TOD according to the ITDP

TOD Standard 2017.

The Additionally, references from other journal literature are used to analyze the potential development of TOD areas,
focusing on radius and distance analyses around the Setiabudi district using Google Maps and Google Earth at specific TOD points
that serve as transit hubs. LRT Dukuh Atas, LRT Setiabudi, and Bendungan Hilir MRT Station show high potential for Transit-
Oriented Development (TOD), while MRT Setiabudi Astra and LRT Kuningan Station exhibit moderate potential.

Rasuna Said LRT Station, however, has a low potential for TOD. Implementing TOD in the high-potential stations can generate
significant positive impacts, with room for improvement in MRT Setiabudi Astra and LRT Kuningan Stations. Rasuna Said LRT
Station requires further attention to boost its potential for the future.

Keywords: TOD, Integration, Land Use, Transit

1. Introduction

Urban transportation problems generally evolve in
tandem with population growth, increases in
community income, the availability of motorized
vehicles, and the escalation of economic and social
activities (Carlton, 2009). The urbanization process and
economic growth that have happened in Jakarta
resulted into various sociceconomic challenges,
including transportation problems such as traffic
congestions (Garrin A. N. & Lin, Y., 2022).

Transit-Oriented Development (TOD) aims to
reduce dependence on private vehicles and promote
sustainable transportation modes such as walking,
cycling, and public transportation (Knowles et al.,
2020). Implementation of Transit-Oriented
Development (TOD) will be of benefit both socially and
economically such as reduction of CO2 emissions,
prevention of urban sprawl and higher property (real
estate) prices (Cervero & Kockelman, 1997; Renne &
Wells, 2002). The concept of Transit-Oriented
Development (TOD) integrates regional transit
networks and complements existing environmental
development strategies around transit hubs.

Several studies relating to Transit-Oriented
Development (TOD) as a way to help traffic problems
showed that TOD improves congestion regionwide
(Zhang M., 2010), people living in TOD areas tend to
drive less, reducing their vehicle miles travelled (VMT)
(Nasri & Zhang L., 2014; Luscher, Daniel R., 1995), and
increased usage of public transport (bus) (Hamid et. al.,
2020).

In the development of an urban area, intermodal
transit facilities and transit zones have become
indispensable aspects. The area around transit points is
a potential zone for the development of a region. This is
related to the ease of access offered by the presence of
transit facilities in Transit-Oriented Development
(TOD) areas.

The growth of a city is always associated with the
growth of its population, which has both positive and
negative impacts (Cervero, 2004). Due to its density,
South Jakarta faces various urban challenges, such as
transportation issues. According to the Central
Statistics Agency (BPS) of DKI Jakarta Province, as of the
year 2022, the population of South Jakarta has reached
2,244,623 people. Therefore, based on UU No. 26 of
2007, South Jakarta has been classified as a

First Author et al./ JGEET Vol xx No xx/20xx 1



metropolitan city, where a metropolitan city is defined
as a city with a minimum population of 1 million
people.

The Setiabudi Subdistrict is one of the subdistricts
in the South Jakarta Administrative City that houses
various economic and business activities. Setiabudi
Subdistrict is located in South Jakarta. The several
traffic congestion points in South Jakarta include, Blok
M - Fatmawati, Antasari Street, Cilandak - Pasar Minggu
and Tanjung Barat - Depok (IDN Times, 2015).

Geographically, according to DKI Jakarta Governor
Regulation No. 171 of 2007, the area of Setiabudi
Subdistrict is 8.85 km2 and comprises 8 sub-districts.
This area is one of the most important business and
commercial centers in Jakarta.

It has diverse land uses, including residential,
business or office spaces for the provision of goods and
services, social-cultural activities, religious activities,
and more.

2. Research Methodology
2.1 Research Methods

The potential for transit-oriented development is
assessed by analyzing the fulfillment of TOD
requirements at each transit point, using principles and
variables selected from expert literature and previous
research (Ibraeva et al., 2023).

The observed stations include two Jakarta MRT
Phase 1 stations, namely Setiabudi Astra and
Bendungan Hilir, as well as four Jabodebek LRT stations,
namely LRT Dukuh Atas, LRT Setiabudi, LRT Rasuna
Said, and LRT Kuningan. This research involves
weighting the development potential at all transit
points within an 800 m radius from the central transit
node, employing the Analytical Hierarchy Process

assessment indicators (ITDP, 2017), which have
quantitative characteristics to facilitate the assessment.

Tabel 1. Variable and Unit Research

(AHP) method. Data collection methods include
secondary data collection.
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Principle Variable Unit
Walk Pedestrian Facilities  TOD Standards, ITDP
2017
Crossing Facilities TOD Standards, ITDP
2017
Cycle Cycling Facilities TOD Standards, ITDP
2017
Transit Number of Modes Number of
of Transportation Transportation Mode
Routes
Density  Population Density ~ people/Ha
Number of Types of  Sub Land Use
Land Use
Mix Residential & Non- % Residential: % Non-
Residential Ratio Residential

In the “transit” principle, the variables focus on the
quantity of transportation modes, with assessment
indicators being the number of interconnected routes
for other mass transportation modes, both within
station buildings and interchange stations.

For the “density” principle, the considered variable
is population density, while the “mix” principle
involves the number of land use types and the ratio of
residential to non-residential properties. Assessment
indicators include average population density, the
number of subtypes of land use, and the ratio of
residential to non-residential land area within an 800
m radius from the central transit point.

The scoring assessment for each variable ranges
from O to 3, derived from assessments of indicators and
then converted into total weighting based on
calculations using the Analytical Hierarchy Process
(AHP) method. Information regarding principles,
variables, and score criteria can be referred to in Table
2.

Tabel 2. Variable and Unit Research

[ study Area
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i URBAN AND REGIONALPLANNING
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TRISAKTI UNIVERSITY

Fig 1. Study Area Delineation Map
2.2 Variable and Unit

The “walk” principle encompasses pedestrian and
crossing facility variables, while the “cycle” principle
involves cycling facility variables. The establishment of
indicators for each variable in the “walk” and “cycle”
principles refers to the TOD Standard facility

Score
Princi . . 0 ]. 2
Variable Unit Low  Medi  Hig  Ver
ple um h y
Hig
h
Walk  Pedestria TOD 0 1 2 3
n Standards
Facilities , ITDP
(1) 2017
Crossing TOD 0 1 2 3
Facilities Standards
(C2) ,ITDP
2017
Cycle  Cycling TOD 0 1 2 3
Facilities Standards
(C3) , ITDP
2017
Trans  Number Number 0 1-3 4- >6
it of Modes  of 6
of Transport
Transport  ation
ation Mode
Routes
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The scoring for pedestrian facility (C1), crossing
facility (C2), and cycling facility (C3) variables refers to
the standards outlined in TOD Standard (ITDP, 2017),
each having three selected assessment indicators. The
pedestrian facility standard involves dedicated
pedestrian paths on all building fronts, disabled-
friendly paths, and pedestrian path lighting. For
crossing facilities, the standard involves safe paths with
a minimum width of 2 meters, easy access for people
with disabilities, and crossing path lighting.
Meanwhile, cycling facilities set standards for
separated bike routes from motor vehicles, bike
parking, and bike carrier routes within buildings. The
assessment was conducted through observations at all
transit points of MRT and LRT stations.
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Fig 3. Map of Activities Around Public Transportation

The establishment of score ranges for the
transportation mode quantity variable (C4) is based on
rounding down the highest number of mass
transportation routes, which is 10 at Dukuh Atas BNI
Station. The range is divided into four groups: low
group (0), medium group (1-3), high group (4-6), and
very high group (>6). The assessment is carried out by
calculating the number of connected transportation
routes to Jakarta MRT Station using the Jakarta Public
Transportation Integration Map, published by the
Jakarta Transportation Discussion Forum (FDTJ]) in
January 2023.

The scoring for the population density variable (C5)
follows the population density standards outlined in
SNI 03-1733-2004 regarding Procedures for Urban
Housing Environmental Planning. These standards
include low population density, medium population
density, high population density, and very high
population density. The assessment is conducted using
data from the Central Statistics Agency (BPS),
calculating the average population by assuming a
proportional ratio of the district's area within an 800 m
radius from the central transit point.

The establishment of score ranges for the land use
types variable (C6) is based on rounding down the
highest number of land subtypes within an 800 m
radius from the central transit point, which is a total of
17 at Blok A and Cipete Raya Stations. This number is
divided into four groups: low (1-5), medium (6-10),
high (11-15), and very high (>15). Furthermore, the
determination of scores for the residential and non-
residential ratio indicator (C7) follows the standards for
residential and non-residential ratios in TODs for cities,
sub-cities, and neighborhoods, regulated in the
Minister of ATR/BPN Regulation No. 16 of 2017
concerning Guidelines for Transit-Oriented
Development. The assessment for both is conducted by
calculating the number of land subtypes and the ratio
of residential and non-residential land areas within an
800 m radius from the central transit point, available on
the Jakarta Land Use Map accessible through the Jakarta
Satu website.

3. Results and Discussion

The analysis was conducted by evaluating 7
research variables, namely pedestrian facilities,
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crossing facilities, cycling facilities, transportation
mode quantity, population density, land use types, and
residential and non-residential ratio, at all transit
points in 2 MRT stations and 4 LRT stations, within an
800 m radius according to the previous assessment
scores. The research data, collected through
observations and secondary data calculations, were
then assessed by assigning scores and converting them
into weights based on the AHP calculation results
involving five expert sources, including both academics
and practitioners in the field of transportation and
urban and regional planning. The evaluation of each
transit area is detailed in the following section.

MR’I‘ Bendungan Hxlu‘ MRT Setmbudl AsLm

s iat %\i
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Fig 4. Land Use Map Radius 800 m from MRT and LRT
3.1 Bendungan Hilir MRT Station

Surrounding the Bendungan Hilir MRT Station is an
area well-equipped with pedestrian facilities,
crossings, and bike lanes. Despite this, the station lacks
a direct connection to other mass transportation
modes. Situated close to a BRT stop with routes to Blok
M-0ld Town Station (Stasiun Kota), Ragunan Monas via
Semanggi, Pinang Ranti- Old Town Station (Stasiun
Kota), and Puri Beta Tosari, the Bendungan Hilir MRT
Station is located in an area adjacent to three districts:
Setiabudi (51.08%), Tanah Abang (48.83%), and
Kebayoran Baru (0.08%) in Central and South Jakarta.

The region has an average population density of
approximately 156 people per hectare, falling within
the moderate density category. Within an 800-meter
radius from the transit point, there are 16 types of land
subtypes, reflecting a high level of diversity. The
residential and non-residential ratio is 38.02%:61.98%,
categorized as a very high score, with residential land

covering an area of 85.01 hectares and non-residential
land covering 138.58 hectares.

3.2 Setiabudi Astra MRT Station

The transit area around Setiabudi Astra MRT Station
provides complete pedestrian facilities, crossings, and
bike lanes. However, the station is not directly
connected to other mass transportation modes.
Nevertheless, Setiabudi Astra MRT Station is in close
proximity to a BRT stop, covering routes from Blok M to
Old Town Station (Stasiun Kota), Ragunan-Monas via
Semanggi, Pinang Ranti- Old Town Station (Stasiun
Kota), and Puri Beta Tosari. Situated between three
districts, namely Tanah Abang (52.68%), Setiabudi
(46.19%), and Menteng (1.13%) in Central and South
Jakarta, this area has an average population density of
approximately 158 people per hectare, falling within
the moderate density category. Within an 800-meter
radius from the transit point, there are 16 types of land
subtypes, reflecting a very high level of diversity. The
residential and non-residential ratio is 29.78%:70.22%,
categorized as a very high score, with residential land
covering an area of 67.83 hectares and non-residential
land covering 159.92 hectares.

3.3 Dukuh Atas LRT Station

The area around Dukuh Atas LRT Station, integrated
with KRL Station, is complete with pedestrian facilities
and crossing points. Located near BRT Corridor 1 stop,
Sudirman KRL Station. This region has an average
population density of approximately 156 people per
hectare, falling within the moderate density category.
Within an 800-meter radius from the transit point,
there are 16 types of land subtypes, reflecting a very
high level of diversity. The residential and non-
residential ratio is 51.09%:69.91%, categorized as a very
high score, with residential land covering an area of
97.071 hectares and non-residential land covering
132.829 hectares.

3.4 Setiabudi LRT Station

The vicinity around Setiabudi LRT Station is
equipped with pedestrian facilities and crossing points.
Its location is close to BRT Corridor 6 stop. The
population density in this area averages around 107
people per hectare, falling within the moderate density
category. Within an 800-meter radius from the transit
point, there are 16 types of land subtypes, reflecting a
very high level of diversity. The residential and non-
residential ratio is 64.82%:35.18%, categorized as a very
high score, with residential land covering an area of
87.507 hectares and non-residential land covering
47.493 hectares.

3.5 Rasuna Said LRT Station

The area around Rasuna Said LRT Station is
equipped with pedestrian facilities and crossing points.
Its location is close to BRT Corridor 6 stop. The
population density in this area averages around 137.6
people per hectare, falling within the moderate density
category. Within an 800-meter radius from the transit
point, there are 16 types of land subtypes, indicating a
very high level of diversity. The residential and non-
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residential ratio is 39.97%:61.03%, categorized as a very
high score, with residential land covering an area of
51,961 hectares and non-residential land covering
79,339 hectares.

3.6 Kuningan LRT Station

The area around Kuningan LRT Station is equipped
with pedestrian facilities and crossing points. Its
location is close to BRT Corridor 6 stop. The population
density in this area averages around 126.4 people per
hectare, falling within the moderate density category.
Within an 800-meter radius from the transit point,
there are 16 types of land subtypes, indicating a very
high level of diversity. The residential and non-
residential ratio is 45.20%:54.80%, categorized as a very
high score, with residential land covering an area of
54.24 hectares and non-residential land covering 65.76
hectares.

4 Conclusion

Based on the evaluation of the calculation results, it
can be concluded that LRT Dukuh Atas Station, LRT
Setiabudi, and Bendungan Hilir MRT Station exhibit
high potential for development using the Transit-
Oriented Development (TOD) concept. Meanwhile,
MRT Setiabudi Astra Station and LRT Kuningan Station
demonstrate moderate potential for implementing the
TOD concept. Conversely, Rasuna Said LRT Station is
assessed to have low potential for development with
the TOD approach. Considering these results, it is
evident that implementing the TOD concept could yield
significant positive impacts in the areas surrounding
LRT Dukuh Atas, LRT Setiabudi, and Bendungan Hilir
MRT Station. The potential for improvement in
implementing TOD in MRT Setiabudi Astra and LRT
Kuningan Stations suggests room for enhancing their
impact. However, for Rasuna Said LRT Station, further
attention is needed to develop the concept and boost
its potential for the future.
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Abstract

Setiabudi, a district located in South Jakarta, emerges as one of the significant business centers. Its proximity to other commercial areas
makes Setiabudi a primary attraction for human activities. This article delves into Transit Oriented Development (TOD), a city planning
development pattern integrated with transportation systems to create an efficient city.

The TOD concept emphasizes high-density development, prioritizes pedestrian-friendly environments, and utilizes diverse land
functions. This research adopts a literature review method, detailing the criteria and principles of TOD according to the ITDP TOD Standard

2017.

The Additionally, references from other journal literature are used to analyze the potential development of TOD areas, focusing on
radius and distance analyses around the Setiabudi district using Google Maps and Google Earth at specific TOD points that serve as transit
hubs. LRT Dukuh Atas, LRT Setiabudi, and Bendungan Hilir MRT Station show high potential for Transit-Oriented Development (TOD),
while MRT Setiabudi Astra and LRT Kuningan Station exhibit moderate potential.

Rasuna Said LRT Station, however, has a low potential for TOD. Implementing TOD in the high-potential stations can generate
significant positive impacts, with room for improvement in MRT Setiabudi Astra and LRT Kuningan Stations. Rasuna Said LRT Station

requires further attention to boost its potential for the future.

Keywords: TOD, Integration, Land Use, Transit

1. Introduction

Urban transportation problems generally evolve in
tandem with population growth, increases in community
income, the availability of motorized vehicles, and the
escalation of economic and social activities (Carlton, 2009).
The urbanization process and economic growth that have
happened in Jakarta resulted into various socioeconomic
challenges, including transportation problems such as
traffic congestions (Garrin A. N. & Lin, Y., 2022).

Transit-Oriented Development (TOD) aims to reduce
dependence on private vehicles and promote sustainable
transportation modes such as walking, cycling, and public
transportation (Knowles et al., 2020). Implementation of
Transit-Oriented Development (TOD) will be of benefit both
socially and economically such as reduction of CO2
emissions, prevention of urban sprawl and higher property
(real estate) prices (Cervero & Kockelman, 1997; Renne &
Wells, 2002). The concept of Transit-Oriented
Development (TOD) integrates regional transit networks
and complements existing environmental development
strategies around transit hubs.

Several studies relating to  Transit-Oriented
Development (TOD) as a way to help traffic problems
showed that TOD improves congestion regionwide (Zhang
M., 2010), people living in TOD areas tend to drive less,
reducing their vehicle miles travelled (VMT) (Nasri & Zhang
L., 2014; Luscher, Daniel R,, 1995), and increased usage of
public transport (bus) (Hamid et. al., 2020).

In the development of an urban area, intermodal transit
facilities and transit zones have become indispensable
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aspects. The area around transit points is a potential zone
for the development of a region. This is related to the ease
of access offered by the presence of transit facilities in
Transit-Oriented Development (TOD) areas.

The growth of a city is always associated with the
growth of its population, which has both positive and
negative impacts (Cervero, 2004). Due to its density, South
Jakarta faces various urban challenges, such as
transportation issues. According to the Central Statistics
Agency (BPS) of DKI Jakarta Province, as of the year 2022,
the population of South Jakarta has reached 2,244,623
people. Therefore, based on UU No. 26 of 2007, South
Jakarta has been classified as a metropolitan city, where a
metropolitan city is defined as a city with a minimum
population of 1 million people.

The Setiabudi Subdistrict is one of the subdistricts in the
South Jakarta Administrative City that houses various
economic and business activities. Setiabudi Subdistrict is
located in South Jakarta. The several traffic congestion
points in South Jakarta include, Blok M - Fatmawati,
Antasari Street, Cilandak - Pasar Minggu and Tanjung Barat
- Depok (IDN Times, 2015).

Geographically, according to DKI Jakarta Governor
Regulation No. 171 of 2007, the area of Setiabudi
Subdistrict is 8.85 km2 and comprises 8 sub-districts. This
area is one of the most important business and commercial
centers in Jakarta.

It has diverse land uses, including residential, business
or office spaces for the provision of goods and services,
social-cultural activities, religious activities, and more.
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2. Research Methodology
2.1 Research Methods

The potential for transit-oriented development is
assessed by analyzing the fulfillment of TOD requirements
at each transit point, using principles and variables selected
from expert literature and previous research (Ibraeva et al,,
2023).

The observed stations include two Jakarta MRT Phase 1
stations, namely Setiabudi Astra and Bendungan Hilir, as
well as four Jabodebek LRT stations, namely LRT Dukuh
Atas, LRT Setiabudi, LRT Rasuna Said, and LRT Kuningan.
This research involves weighting the development
potential at all transit points within an 800 m radius from
the central transit node, employing the Analytical Hierarchy
Process (AHP) method. Data collection methods include
secondary data collection.

other mass transportation modes, both within station
buildings and interchange stations.

For the “density” principle, the considered variable is
population density, while the “mix” principle involves the
number of land use types and the ratio of residential to non-
residential properties. Assessment indicators include
average population density, the number of subtypes of land
use, and the ratio of residential to non-residential land area
within an 800 m radius from the central transit point.

The scoring assessment for each variable ranges from 0
to 3, derived from assessments of indicators and then
converted into total weighting based on calculations using
the Analytical Hierarchy Process (AHP) method.
Information regarding principles, variables, and score
criteria can be referred to in Table 2.

Tabel 2. Variable and Unit Research

Prini Score
P’ % » ] z DELINEATION MAP OF rlnc] i 1 0 1 2 3
: - | SR ple VARl U Ve
% 7 um h High
sl N Walk Pedestrian ~ TOD 0 1 2 3
R — Facilities Standards,
3 (C1) ITDP 2017
7 . . Crossing TOD 0 1 2 3
/ : Facilities Standards,
3 (€2) ITDP 2017
G Gy Cycle  Cycling TOD 0 1 2 3
oS Facilities Standards,
T (€3) ITDP 2017
— Transi  Number of  Number of 0 1-3 46 >6
o t Modes of Transport
(*3 Transport ation
A PO s i A (LR ation Mode
e c4) Routes
. . . Densit  Population  person/Ha <1 151 20 >4
Fig 1. Study Area Delineation Map y Density 50 _ 1- 00
2.2 Variable and Unit €5 200 400
The “walk” principle encompasses pedestrian and Number of — Subland — 1-5  6- 11- >1
. o . . “« ” - Types of Use 10 15 5
crossing facility variables, while the “cycle” principle Land Use
involves cycling facility variables. The establishment of (C6)
indicators for each variable in the “walk” and “cycle” . - . p
principles refers to the TOD Standard facility assessment Mix Residential % L >8 614l 20
o1 . . & Non- Residential 0: 80: - -
indicators  (ITDP, 2017), which have quantitative Residential  : % Non- <2 20- 60 40:
characteristics to facilitate the assessment. Ratio Residential 0 39 40 60
. . c7n - -
Tabel 1. Variable and Unit Research 59 80
Principle Variable Unit — - — - -
Walk Pedestrian Facilities TOD Standards, ITDP || | | | ST SUDTUCT
2017 SOUTH MHARTA LIRD USE MW
Crossing Facilities TOD Standards, ITDP i
2017
Cycle Cycling Facilities TOD Standards, ITDP :
2017 M &
Transit Number of Modes of Number of T
Transportation Transportation Mode i i
Routes "r 5 ‘—.’f:f'
Density Population Density people/Ha : - "' =l
Number of Types of Sub Land Use S
Land Use PR ?..
Mix Residential & Non- % Residential: % Non- e
Residential Ratio Residential ¥ el e

In the “transit” principle, the variables focus on the
quantity of transportation modes, with assessment
indicators being the number of interconnected routes for
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Fig 3. Map of Activities Around Public Transportation

The scoring for pedestrian facility (C1), crossing facility
(C2), and cycling facility (C3) variables refers to the
standards outlined in TOD Standard (ITDP, 2017), each
having three selected assessment indicators. The
pedestrian facility standard involves dedicated pedestrian
paths on all building fronts, disabled-friendly paths, and
pedestrian path lighting. For crossing facilities, the
standard involves safe paths with a minimum width of 2
meters, easy access for people with disabilities, and
crossing path lighting. Meanwhile, cycling facilities set
standards for separated bike routes from motor vehicles,
bike parking, and bike carrier routes within buildings. The
assessment was conducted through observations at all
transit points of MRT and LRT stations.

The establishment of score ranges for the
transportation mode quantity variable (C4) is based on
rounding down the highest number of mass transportation
routes, which is 10 at Dukuh Atas BNI Station. The range is
divided into four groups: low group (0), medium group (1-
3), high group (4-6), and very high group (>6). The
assessment is carried out by calculating the number of
connected transportation routes to Jakarta MRT Station
using the Jakarta Public Transportation Integration Map,
published by the Jakarta Transportation Discussion Forum
(FDT]) in January 2023.

The scoring for the population density variable (C5)
follows the population density standards outlined in SNI
03-1733-2004 regarding Procedures for Urban Housing
Environmental Planning. These standards include low
population density, medium population density, high
population density, and very high population density. The
assessment is conducted using data from the Central
Statistics Agency (BPS), calculating the average population
by assuming a proportional ratio of the district's area
within an 800 m radius from the central transit point.

The establishment of score ranges for the land use types
variable (C6) is based on rounding down the highest
number of land subtypes within an 800 m radius from the
central transit point, which is a total of 17 at Blok A and
Cipete Raya Stations. This number is divided into four
groups: low (1-5), medium (6-10), high (11-15), and very
high (>15). Furthermore, the determination of scores for
the residential and non-residential ratio indicator (C7)
follows the standards for residential and non-residential
ratios in TODs for cities, sub-cities, and neighborhoods,
regulated in the Minister of ATR/BPN Regulation No. 16 of
2017 concerning Guidelines for Transit-Oriented
Development. The assessment for both is conducted by
calculating the number of land subtypes and the ratio of

residential and non-residential land areas within an 800 m
radius from the central transit point, available on the
Jakarta Land Use Map accessible through the Jakarta Satu
website.

3. Results and Discussion

The analysis was conducted by evaluating 7 research
variables, namely pedestrian facilities, crossing facilities,
cycling facilities, transportation mode quantity, population
density, land use types, and residential and non-residential
ratio, at all transit points in 2 MRT stations and 4 LRT
stations, within an 800 m radius according to the previous
assessment scores. The research data, collected through
observations and secondary data calculations, were then
assessed by assigning scores and converting them into
weights based on the AHP calculation results involving five
expert sources, including both academics and practitioners
in the field of transportation and urban and regional
planning. The evaluation of each transit area is detailed in
the following section.

MRT Bendungam Hilir MRT Setiabudi Astra

LEGEND

[ study Aren
Read Nerwork

[ Butrer 800m

LAND USE

PuBLIC TRANSPORTATICN |
S LRT Setiobud 5 Other tives
S MRT Setiabud Epecial Uses

1J Setiabudi

Fig 4. Land Use Map Radius 800 m from MRT and LRT
3.1 Bendungan Hilir MRT Station

Surrounding the Bendungan Hilir MRT Station is an area
well-equipped with pedestrian facilities, crossings, and bike
lanes. Despite this, the station lacks a direct connection to
other mass transportation modes. Situated close to a BRT
stop with routes to Blok M-0ld Town Station (Stasiun Kota),
Ragunan Monas via Semanggi, Pinang Ranti- Old Town
Station (Stasiun Kota), and Puri Beta Tosari, the Bendungan
Hilir MRT Station is located in an area adjacent to three
districts: Setiabudi (51.08%), Tanah Abang (48.83%), and
Kebayoran Baru (0.08%) in Central and South Jakarta.

The region has an average population density of
approximately 156 people per hectare, falling within the
moderate density category. Within an 800-meter radius
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from the transit point, there are 16 types of land subtypes,
reflecting a high level of diversity. The residential and non-
residential ratio is 38.02%:61.98%, categorized as a very
high score, with residential land covering an area of 85.01
hectares and non-residential land covering 138.58 hectares.

3.2 Setiabudi Astra MRT Station

The transit area around Setiabudi Astra MRT Station
provides complete pedestrian facilities, crossings, and bike
lanes. However, the station is not directly connected to
other mass transportation modes. Nevertheless, Setiabudi
Astra MRT Station is in close proximity to a BRT stop,
covering routes from Blok M to Old Town Station (Stasiun
Kota), Ragunan-Monas via Semanggi, Pinang Ranti- Old
Town Station (Stasiun Kota), and Puri Beta Tosari. Situated
between three districts, namely Tanah Abang (52.68%),
Setiabudi (46.19%), and Menteng (1.13%) in Central and
South Jakarta, this area has an average population density
of approximately 158 people per hectare, falling within the
moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 29.78%:70.22%, categorized as a
very high score, with residential land covering an area of
67.83 hectares and non-residential land covering 159.92
hectares.

3.3 Dukuh Atas LRT Station

The area around Dukuh Atas LRT Station, integrated
with KRL Station, is complete with pedestrian facilities and
crossing points. Located near BRT Corridor 1 stop,
Sudirman KRL Station. This region has an average
population density of approximately 156 people per
hectare, falling within the moderate density category.
Within an 800-meter radius from the transit point, there are
16 types of land subtypes, reflecting a very high level of
diversity. The residential and non-residential ratio is
51.09%:69.91%, categorized as a very high score, with
residential land covering an area of 97.071 hectares and
non-residential land covering 132.829 hectares.

3.4 Setiabudi LRT Station

The vicinity around Setiabudi LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 107 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 64.82%:35.18%, categorized as a
very high score, with residential land covering an area of
87.507 hectares and non-residential land covering 47.493
hectares.

3.5 Rasuna Said LRT Station

The area around Rasuna Said LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 137.6 people per hectare, falling
within the moderate density category. Within an 800-meter
radius from the transit point, there are 16 types of land
subtypes, indicating a very high level of diversity. The
residential and non-residential ratio is 39.97%:61.03%,
categorized as a very high score, with residential land
covering an area of 51,961 hectares and non-residential
land covering 79,339 hectares.
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3.6 Kuningan LRT Station

The area around Kuningan LRT Station is equipped with
pedestrian facilities and crossing points. Its location is close
to BRT Corridor 6 stop. The population density in this area
averages around 126.4 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
indicating a very high level of diversity. The residential and
non-residential ratio is 45.20%:54.80%, categorized as a
very high score, with residential land covering an area of
54.24 hectares and non-residential land covering 65.76
hectares.

4 Conclusion

Based on the evaluation of the calculation results, it can
be concluded that LRT Dukuh Atas Station, LRT Setiabudi,
and Bendungan Hilir MRT Station exhibit high potential for
development using the Transit-Oriented Development
(TOD) concept. Meanwhile, MRT Setiabudi Astra Station
and LRT Kuningan Station demonstrate moderate potential
for implementing the TOD concept. Conversely, Rasuna Said
LRT Station is assessed to have low potential for
development with the TOD approach. Considering these
results, it is evident that implementing the TOD concept
could yield significant positive impacts in the areas
surrounding LRT Dukuh Atas, LRT Setiabudi, and
Bendungan Hilir MRT Station. The potential for
improvement in implementing TOD in MRT Setiabudi Astra
and LRT Kuningan Stations suggests room for enhancing
their impact. However, for Rasuna Said LRT Station, further
attention is needed to develop the concept and boost its
potential for the future.

References

Carlton, I. (2009). Histories of transit-oriented
development: Perspectives on the development of the
TOD concept (No. 2009, 02). Working Paper.

Cervero, R. (2004). Transit-oriented development in the
United States: Experiences, challenges, and prospects.

Ibraeva, A., de Almeida Correia, G. H,, Silva, C., & Antunes, A.
P. (2020). Transit-oriented development: A review of

research achievements and challenges.
Transportation Research Part A: Policy and Practice,
132,110-130.

Knowles, R. D., Ferbrache, F., & Nikitas, A. (2020).
Transport's historical, contemporary and future role
in shaping urban development: Re-evaluating transit
oriented development. Cities, 99, 102607.

Lund, H. (2006). Reasons for living in a transit-oriented
development, and associated transit use. Journal of
the American Planning Association, 72(3), 357-366.\

Luscher, D. R. (1995). The odds on TODs: Transit-oriented
development as a congestion-reduction strategy in
the San Francisco Bay area. Berkeley Planning
Journal, 10(1).

Mirzahossein, H., Rassafi, A. A, Sadeghi, K., & Safari, F.
(2020). Overview of the literature on the transit-
oriented development to investigate a practical
solution  for  traffic congestion in Iran
cities. International Journal of Transportation
Engineering, 7(4), 355-372.

Nanditho, G. A, & Yola, L. (2022). Urban Development and
Traffic Congestion: Jakarta Study during the
Pandemic. In Sustainable Development Approaches:
Selected Papers of AUA and ICSGS 2021 (pp. 135-142).
Cham: Springer International Publishing.

573



Nasri, A, & Zhang, L. (2014). The analysis of transit-
oriented development (TOD) in Washington, DC and
Baltimore metropolitan areas. Transport policy, 32,
172-179.

Taki, H. M., Maatouk, M. M. H., Qurnfulah, E. M., & Aljoufie,
M. O. (2017). Planning TOD with land use and
transport integration: a review. Journal of
Geoscience, Engineering, Environment, and
Technology, 2(1), 84-94.

Taki, H. M., Maatouk, M. M. H., & Mohammed, E. (2017). Re-
Assessing TOD index in Jakarta metropolitan region
(JMR). GEOSPATIAL INFORMATION, 1(1).

Taki, H. M., & Maatouk, M. M. H. (2018). Promoting transit
oriented development typology in the transportation
planning. Communications in Science and
Technology, 3(2), 64-70.

Taki, H. M., & Maatouk, M. M. H. (2018). Spatial statistical
analysis for potential transit oriented development
(TOD) in Jakarta Metropolitan Region. Journal of
Geoscience, Engineering, Environment, and
Technology, 3(1), 47-56.

Taki, H. M., Maatouk, M. M. H., Qurnfulah, E. M., & Antoni, S.
2018). Land suitability assessment for the potential
location of transit-oriented development (TOD). In
Smart Societies, Infrastructure, Technologies and
Applications: First International Conference, SCITA
2017, Jeddah, Saudi Arabia, November 27-29, 2017,
Proceedings 1 (pp. 357-359). Springer International
Publishing.

574

Taki, H. M., Maatouk, M. M. H., & Lubis, M. Z. (2018, October).
Spatial model of TOD in JMR's master plan. In 2018
International Conference on Applied Engineering
(ICAE) (pp. 1-6). IEEE.

Taki, H. M., Wartaman, A. S., Fatimah, E., Adriana, M. C, &

Setyawan, E. A. (2024). Penyuluhan Pemanfaatan

TOD (Transit Oriented Development) Pada Kawasan

Sub-Urban di SMKN 5 Jakarta. JUARA: Jurnal Wahana

Abdimas Sejahtera.

H. M, Wicaksono, R, & Badawi, M. A. (2023,

November). Transit Oriented Development (TOD)

network arrangement system in the City of Jakarta. In

IOP Conference Series: Earth and Environmental

Science (Vol. 1263, No. 1, p. 012032). IOP Publishing.

Taki, H. M., Pratiwi, C. A, & Marasabessy, M. A. (2024).
ANALYSIS OF APPLICATION AND CHARACTERISTICS
OF TOD FATMAWATI AREA. Journal of Synergy
Landscape, 1(2).

Thomas, R, Pojani, D., Lenferink, S., Bertolini, L., Stead, D., &
Van der Krabben, E. (2018). Is transit-oriented
development (TOD) an internationally transferable
policy concept? Regional Studies, 52(9), 1201-1213.

Zhang, M. (2010). Can transit-oriented development reduce

Taki,

peak-hour congestion? Transportation research
record, 2174(1), 148-155.
© 2024 Journal of Geoscience, Engineering,

Environment and Technology. All rights reserved.
This is an open access article distributed under the
terms of the CC BY-SA License (http://creativecommons.org/licenses/by-

sa/4.0/).

Taki, H.M.,, et al./ JGEET Vol 9 No 4/2024


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

¢

JOURNAL OF GEOSCIENCE,
ENGINEERING, ENVIRONMENT AND
TECHNOLOGY

Volume 9. No 4. December 2024

ISSN (print) : 2503-216x
ISSN (online): 2541-5794

DOWNLOAD PDF

PUBLISHED

2024-12-27

ISSUE


https://journal.uir.ac.id/index.php/JGEET/article/view/20578/7510

HOME ' Editorial Team
Editorial Team
EDITORIAL BOARD
Editor in Chief

e 2 Husnul Kausarian

@ Scopus ID: 57191994504
Q Department of Geological Engineering, Universitas Islam Riau, Indonesia.

Executive Editorial Advisor

£ Josaphat Tetuko Sri Sumantyo
@ Scopus ID: 7801490558
@ chiba University, Center for Environmental Remote Sensing

2 Mega F. Rosana
@ Scopus ID: 6505824950
Q University of Padjadjaran, Bandung, Indonesia

£ Abdul Rahim Samsudin
@ Scopus ID: 6603603370
@ Universiti Kebangsaan Malaysia, Faculty of Science and Technology, Bangi, Malaysia

£ Sabah A. Ismail
@ Scopus ID:26534558700
Q College of Education for Pure Sciences, University of Kirkuk, Iraq

Manager Editor

e 2 Adi Suryadi
@ Scopus ID: 57202763217
Q Department of Geological Engineering, Universitas Islam Riau, Indonesia.

e 2 Tiggi Choanji
@ Scopus ID: 57201553423
Q Department of Geological Engineering, Universitas Islam Riau, Indonesia.

Editorial Member

e 2 Kurnia Hastuti
@ Scopus ID: 55748301900
@ Universitas Islam Riau, Indonesia.

e 2 Mursyidah
@ Scopus ID: 22636226600
@ Universitas Islam Riau, Indonesia.

e 2 Sapari Dwi Hadian
@ Scopus ID: 57170126700
@ Universitas Padjadjaran, Bandung, Indonesia


https://journal.uir.ac.id/index.php/JGEET/index
https://journal.uir.ac.id/index.php/JGEET/index
https://www.scopus.com/authid/detail.uri?authorId=57191994504
https://www.scopus.com/authid/detail.uri?authorId=7801490558
https://www.scopus.com/authid/detail.uri?authorId=6505824950
https://www.scopus.com/authid/detail.uri?authorId=6603603370
https://www.scopus.com/authid/detail.uri?authorId=26534558700
https://www.scopus.com/authid/detail.uri?authorId=57202763217&amp;eid=2-s2.0-85049249577
https://www.scopus.com/authid/detail.uri?authorId=57201553423&amp;eid=2-s2.0-85045262783
https://www.scopus.com/authid/detail.uri?authorId=55748301900
https://www.scopus.com/authid/detail.uri?authorId=24776792700
https://www.scopus.com/authid/detail.uri?authorId=57196277915

2. Emi Sukiyah
] Scopus ID: 56237096200
@ Universitas Padjadjaran, Bandung, Indonesia

e 2 Bambang Setiadi
- Scopus ID: 37121036800
@ Indonesian Institute of Sciences (LIPI), Indonesia

e 2 Vijaya Isnaniawardhani
- Scopus ID: 57200316825
@ universitas Padjadjaran, Bandung, Indonesia

e 2 Mirza Muhammad Waqar
- Scopus ID: 56040822700
@ chiba University, Japan.

e 2 Good Fried Panggabean
@ Scopus ID: 57191996975
@ Institut Teknologi Del, Sumatera Utara.

e 2 Yuta Izumi
@ Scopus ID: 57191608101
@ Institut Teknologi Del, Sumatera Utara.

e 2 Yuniarti Yuskar
@ Scopus ID: 57201554759
@ Universitas Islam Riau, Indonesia.

e 2 Dewandra Bagus Eka Putra
@ Scopus ID: 57202757180
@ Universitas Islam Riau, Indonesia.

e 2 Muhammad Zainuddin Lubis
@ Scopus ID: 57200087802
@ Geomatics Engineering Batam Polytechnic, Batam Kepulauan Riau, Indonesia

e 2 Pakhrur Razi
@ Scopus ID: 57201321856
@ Universitas Negeri Padang, Indonesia

e 2 Babag Purbantoro
@ Scopus ID: 57205651985
@ National Institute of Aeronautics and Space (LAPAN), Indonesia

e 2 Budi Prayitno
@ Scopus ID:
@ Universitas Islam Riau, Indonesia.

e 2 Joko Widodo
@ Scopus ID: 57193916947
Q Agency For The Assesment and Application Technology (BPPT), Indonesia

e 2 Eunice Wanjiku Nduati
@ Scopus ID:
@ Jomo Kenyatta Univeristy of Agriculture and Technology, Kenya

e 2 Arief Yandra Putra

@ Scopus ID:
@ Universitas Islam Riau, Indonesia.

Layout Editor


https://www.scopus.com/authid/detail.uri?authorId=56237096200
https://www.scopus.com/authid/detail.uri?authorId=37121036800
https://www.scopus.com/authid/detail.uri?authorId=57200316825
https://www.scopus.com/authid/detail.uri?authorId=57190033454
https://www.scopus.com/authid/detail.uri?authorId=57191996975
https://www.scopus.com/authid/detail.uri?authorId=57191608101
https://www.scopus.com/authid/detail.uri?authorId=57201554759&amp;eid=2-s2.0-85045262783
https://www.scopus.com/authid/detail.uri?authorId=57202757180&amp;eid=2-s2.0-85049249577
https://www.scopus.com/authid/detail.uri?authorId=57200087802
https://www.scopus.com/authid/detail.uri?authorId=57201321856
https://www.scopus.com/authid/detail.uri?authorId=57205651985
https://www.scopus.com/authid/detail.uri?authorId=57193916947

) Jomel of@
;;EET

8 - Bt o - St - s il

JGEET (JOURNAL OF GEOSCIENCE, ENGINEERING, ENVIRONMENT, AND TECHNOLOGY)

Q UIR PRESS
M P-ISSN : 2503216 <> E-ISSN : 25415794 @ Subject Area : Science, Social, Engineering

0.897059

Impact

T 1316

| . .
Google Citations

9 Sinta2

Current Acreditation

® Google Scholar ® Garuda & Website @ Editor URL

History Accreditation

2018 2019 2020 2021 2022 2023 2024 2025

Garuda Google Scholar

Spatial and Seasonal Variation of Doline Water Hydrochemistry in West Gunungsewu Karst Area, Yogyakarta Special Region, Indonesia
UIR PRESS  WJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 2 (2024): JGEET Vol 09 No 02 : June (2024) 195 - 204
2024 B DOI: 10.25299/jgeet.2024.9.2.6033  Q Accred : Sinta 2

The Analysis of Pyrophyllite Quality as a Potential Industrial Raw Material in Argotirto Area, Sumbermanjing Wetan District, Malang
Regency, East Java, Indonesia

UIR PRESS  NlJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 3 (2024): JGEET Vol 09 No 03 : September (2024) 259 - 265
82024 B DOI: 10.25299/jgeet.2024.9.310153  (Q Accred : Sinta 2

Multiple Linear Regression Method for Thermal Maturity Prediction Based On Well Logs
UIRPRESS  NJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 2 (2024): JGEET Vol 09 No 02 : June (2024) 121 - 126
2024 B DOI: 10.25299/jgeet.2024.9.210270  Q Accred : Sinta 2

Groundwater Resilience Study for Sustainable Tourism Development Through Electrical Sounding Method in Mansinam Island, Manokwari
Regency, West Papua, Indonesia

UIR PRESS  NlJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 3 (2024): JGEET Vol 09 No 03 : September (2024) 236 - 242
2024 B DOI: 10.25299/jgeet.2024.9.310917  Q Accred : Sinta 2

Water and Reinforced Effects on Slope: Case Study on District Koto Panjang, Riau, Indonesia



https://scholar.google.co.id/citations?user=WlNmCsAAAAAJ&hl=en
https://scholar.google.co.id/citations?user=WlNmCsAAAAAJ&hl=en
https://garuda.kemdikbud.go.id/journal/view/10055
https://garuda.kemdikbud.go.id/journal/view/10055
http://journal.uir.ac.id/index.php/JGEET
http://journal.uir.ac.id/index.php/JGEET
http://journal.uir.ac.id/index.php/JGEET/about/editorialTeam
http://journal.uir.ac.id/index.php/JGEET/about/editorialTeam
https://sinta.kemdikbud.go.id/journals/profile/1274
https://sinta.kemdikbud.go.id/journals/google/1274
https://journal.uir.ac.id/index.php/JGEET/article/view/6033/6624
https://journal.uir.ac.id/index.php/JGEET/article/view/10153/6846
https://journal.uir.ac.id/index.php/JGEET/article/view/10153/6846
https://journal.uir.ac.id/index.php/JGEET/article/view/10270/6600
https://journal.uir.ac.id/index.php/JGEET/article/view/10917/6974
https://journal.uir.ac.id/index.php/JGEET/article/view/10917/6974
https://journal.uir.ac.id/index.php/JGEET/article/view/12604/6606

UIR PRESS  NlJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 2 (2024): JGEET Vol 09 No 02 : June (2024) 158 - 162
82024 B DOI: 10.25299/jgeet.2024.9.212604  Q Accred : Sinta 2

Identifying Dominant Structural Pattern of Semarang City Using Digital Elevation Model and Landsat 8-OLI Imagery,
UIR PRESS  NlJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 1(2024): JGEET Vol 09 No 01: March (2024) 28 - 37
92024  EDOL: 10.25299/jgeet.2024.91.12706 O Accred : Sinta 2

Characteristics of Host Rocks Manganese of The Anabanua Village Barru District South Sulawesi Province, Indonesia
UIRPRESS  Nijournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 3 (2024): JGEET Vol 09 No 03 : September (2024) 357 - 362
(12024 B DOI: 10.25299/jgeet.2024.9.312833 (O Accred : Sinta 2

Modeling and Interpretation of Geothermal System Components Using the Gravity Method at the é_ﬁ, Geothermal
UIRPRESS  NlJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 2 (2024): JGEET Vol 09 No 02 : June (2024) 180 - 187
2024 A DOI: 10.25299/jgeet.2024.9.213032 Accred : Sinta 2

Drought Management in Batam using Combined NDVI-TCT Algorithm to Create a Classification Level Map
UIR PRESS  NlJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 3 (2024): JGEET Vol 09 No 03 : September (2024) 294 - 300
(2024 B DOI: 10.25299/jgeet.2024.9.313033 (O Accred : Sinta 2

Magma Petrogenesis Study Based on Morphology and Texture Of Zircon Minerals: Case Study At The Causative Intrusive In The HLE
Porphyry Copper-Gold Prospect, Sumbawa Island, Indonesia

UIR PRESS  NlJournal of Geoscience, Engineering, Environment, and Technology Vol. 9 No. 2 (2024): JGEET Vol 09 No 02 : June (2024) 100 - 107
2024 B DOI: 10.25299/jgeet.2024.9.213248  Q Accred : Sinta 2

View more ...


https://journal.uir.ac.id/index.php/JGEET/article/view/12706/6286
https://journal.uir.ac.id/index.php/JGEET/article/view/12833/7128
https://journal.uir.ac.id/index.php/JGEET/article/view/13032/6613
https://journal.uir.ac.id/index.php/JGEET/article/view/13033/6851
https://journal.uir.ac.id/index.php/JGEET/article/view/13248/6597
https://journal.uir.ac.id/index.php/JGEET/article/view/13248/6597
https://sinta.kemdikbud.go.id/logins

4 por https://doi.org/10.25299/jgeet.2024.9.04.19228

”1 Abstract view: 30, ‘= Download PDF Download: 11
[A DOWNLOAD PDF

Geological Maps P o ke e
of Slamet Volcano (A Y ——
Mpddent frem Setsesfiaje o ol TN
=

@ | s
L TEE

¥ River * 5L2

--------- =1]|

#L"'J HE.' il || I

Bain =

Petrology, Geochemistry, and Magma Evolution Of Basaltic Rocks Of Baturraden Area,
Central Java, Indonesia.

Yogi Adi Prasetya, Akhmad Khahlil Gibran, Mochammad Aziz, Siswandi
547 - 554

4 por https://doi.org/10.25299/jgeet.2024.9.04.17882

”1 Abstract view: 58, ‘= Download PDF Download: 12
[A DOWNLOAD PDF

; b s
L ! i i I |

- —

Management of Acid Rock Drainage Based on Geochemical Characterisation of Waste Rock
Material, Study Case: Gold Mining With High Sulfidation Ephithermal (HS) Deposits

Fakhrur Razi, Harmin S. Titah
562 - 569

4. DOI : https://doi.org/10.25299/jgeet.2024.9.04.20319

"”i Abstract view: 35, ‘= Download PDF Download: 12
[ DOWNLOAD PDF


https://doi.org/10.25299/jgeet.2024.9.04.19228
https://journal.uir.ac.id/index.php/JGEET/article/view/19228/7410
https://journal.uir.ac.id/index.php/JGEET/article/view/17882
https://journal.uir.ac.id/index.php/JGEET/article/view/17882
https://journal.uir.ac.id/index.php/JGEET/article/view/17882
https://journal.uir.ac.id/index.php/JGEET/article/view/17882
https://doi.org/10.25299/jgeet.2024.9.04.17882
https://journal.uir.ac.id/index.php/JGEET/article/view/17882/7444
https://journal.uir.ac.id/index.php/JGEET/article/view/20319
https://journal.uir.ac.id/index.php/JGEET/article/view/20319
https://journal.uir.ac.id/index.php/JGEET/article/view/20319
https://journal.uir.ac.id/index.php/JGEET/article/view/20319
https://doi.org/10.25299/jgeet.2024.9.04.20319
https://journal.uir.ac.id/index.php/JGEET/article/view/20319/7505

Analysis of Determining the Potential for Transit Oriented Development in the Setiabudi
District Area, South Jakarta, Indonesia

Herika Muhamad Taki, Bethany Jaffa Rani, Muhammad Dimas Elvin Putra

570 - 574
d DOI : https://doi.org/10.25299/jgeet.2024.9.04.19539
~

¢il Abstract view: 43, ‘= Download PDF Download: 20
DOWNLOAD PDF

| Bap of shallow wawer habums

Mapping of Basin Substrate and Vulnerability Index of Shallow Waters of Combol and Citlim
Island, Moro District, Karimun Regency, Riau Islands Province, Indonesia

Aunurrahman, Irfan Hanifa, Setiyaningsih

575 - 581
4. DOI : https://doi.org/10.25299/jgeet.2024.9.04.19951
e

1l Abstract view: 56, ‘= Download PDF Download: 16
DOWNLOAD PDF

WATE_FOMTE SFOTTE S6OOTE SUOTE T NMUL ECITE St NTE

Identifying the influence of El Nino Southern Oscillation (ENSO) and Indian Ocean Dipole
(I0D) Phenomena on Rainfall in The Aceh Region, Indonesia


https://journal.uir.ac.id/index.php/JGEET/article/view/19539
https://journal.uir.ac.id/index.php/JGEET/article/view/19539
https://journal.uir.ac.id/index.php/JGEET/article/view/19539
https://journal.uir.ac.id/index.php/JGEET/article/view/19539
https://doi.org/10.25299/jgeet.2024.9.04.19539
https://journal.uir.ac.id/index.php/JGEET/article/view/19539/7506
https://journal.uir.ac.id/index.php/JGEET/article/view/19951
https://journal.uir.ac.id/index.php/JGEET/article/view/19951
https://journal.uir.ac.id/index.php/JGEET/article/view/19951
https://journal.uir.ac.id/index.php/JGEET/article/view/19951
https://doi.org/10.25299/jgeet.2024.9.04.19951
https://journal.uir.ac.id/index.php/JGEET/article/view/19951/7507
https://journal.uir.ac.id/index.php/JGEET/article/view/19582
https://journal.uir.ac.id/index.php/JGEET/article/view/19582
https://journal.uir.ac.id/index.php/JGEET/article/view/19582
https://journal.uir.ac.id/index.php/JGEET/article/view/19582

http://journal.uir.ac.id/index.php/JGEET

Vol 9 No 4 2024

E-ISSN : 2541-5794
P-ISSN: 2503-216X

Journal of Geoscience,
Engineering, Environment, and Technology

RESEARCH ARTICLE

Analysis of Determining the Potential for Transit Oriented
Development in the Setiabudi District Area, South Jakarta, Indonesia

Herika Muhamad Takil*, Bethany Jaffa Rani2, Muhammad Dimas Elvin Putra3

1°23 Department of Urban and Regional Planning, Universitas Trisakti, Grogol Petamburan, Jakarta Barat, Indonesia

* Corresponding author : herika@trisakti.ac.id
Tel.: +62 812-8820-6699

Received: Apr 30, 2024; Accepted: Dec 24, 2024.
DOI: 10.25299/jgeet.2024.9.04.19539

Abstract

Setiabudi, a district located in South Jakarta, emerges as one of the significant business centers. Its proximity to other commercial areas
makes Setiabudi a primary attraction for human activities. This article delves into Transit Oriented Development (TOD), a city planning
development pattern integrated with transportation systems to create an efficient city.

The TOD concept emphasizes high-density development, prioritizes pedestrian-friendly environments, and utilizes diverse land
functions. This research adopts a literature review method, detailing the criteria and principles of TOD according to the ITDP TOD Standard

2017.

The Additionally, references from other journal literature are used to analyze the potential development of TOD areas, focusing on
radius and distance analyses around the Setiabudi district using Google Maps and Google Earth at specific TOD points that serve as transit
hubs. LRT Dukuh Atas, LRT Setiabudi, and Bendungan Hilir MRT Station show high potential for Transit-Oriented Development (TOD),
while MRT Setiabudi Astra and LRT Kuningan Station exhibit moderate potential.

Rasuna Said LRT Station, however, has a low potential for TOD. Implementing TOD in the high-potential stations can generate
significant positive impacts, with room for improvement in MRT Setiabudi Astra and LRT Kuningan Stations. Rasuna Said LRT Station

requires further attention to boost its potential for the future.

Keywords: TOD, Integration, Land Use, Transit

1. Introduction

Urban transportation problems generally evolve in
tandem with population growth, increases in community
income, the availability of motorized vehicles, and the
escalation of economic and social activities (Carlton, 2009).
The urbanization process and economic growth that have
happened in Jakarta resulted into various socioeconomic
challenges, including transportation problems such as
traffic congestions (Garrin A. N. & Lin, Y., 2022).

Transit-Oriented Development (TOD) aims to reduce
dependence on private vehicles and promote sustainable
transportation modes such as walking, cycling, and public
transportation (Knowles et al., 2020). Implementation of
Transit-Oriented Development (TOD) will be of benefit both
socially and economically such as reduction of CO2
emissions, prevention of urban sprawl and higher property
(real estate) prices (Cervero & Kockelman, 1997; Renne &
Wells, 2002). The concept of Transit-Oriented
Development (TOD) integrates regional transit networks
and complements existing environmental development
strategies around transit hubs.

Several studies relating to  Transit-Oriented
Development (TOD) as a way to help traffic problems
showed that TOD improves congestion regionwide (Zhang
M., 2010), people living in TOD areas tend to drive less,
reducing their vehicle miles travelled (VMT) (Nasri & Zhang
L., 2014; Luscher, Daniel R,, 1995), and increased usage of
public transport (bus) (Hamid et. al., 2020).

In the development of an urban area, intermodal transit
facilities and transit zones have become indispensable
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aspects. The area around transit points is a potential zone
for the development of a region. This is related to the ease
of access offered by the presence of transit facilities in
Transit-Oriented Development (TOD) areas.

The growth of a city is always associated with the
growth of its population, which has both positive and
negative impacts (Cervero, 2004). Due to its density, South
Jakarta faces various urban challenges, such as
transportation issues. According to the Central Statistics
Agency (BPS) of DKI Jakarta Province, as of the year 2022,
the population of South Jakarta has reached 2,244,623
people. Therefore, based on UU No. 26 of 2007, South
Jakarta has been classified as a metropolitan city, where a
metropolitan city is defined as a city with a minimum
population of 1 million people.

The Setiabudi Subdistrict is one of the subdistricts in the
South Jakarta Administrative City that houses various
economic and business activities. Setiabudi Subdistrict is
located in South Jakarta. The several traffic congestion
points in South Jakarta include, Blok M - Fatmawati,
Antasari Street, Cilandak - Pasar Minggu and Tanjung Barat
- Depok (IDN Times, 2015).

Geographically, according to DKI Jakarta Governor
Regulation No. 171 of 2007, the area of Setiabudi
Subdistrict is 8.85 km2 and comprises 8 sub-districts. This
area is one of the most important business and commercial
centers in Jakarta.

It has diverse land uses, including residential, business
or office spaces for the provision of goods and services,
social-cultural activities, religious activities, and more.

Taki, H.M., et al./ JGEET Vol 9 No 4/2024
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2. Research Methodology
2.1 Research Methods

The potential for transit-oriented development is
assessed by analyzing the fulfillment of TOD requirements
at each transit point, using principles and variables selected
from expert literature and previous research (Ibraeva et al,,
2023).

The observed stations include two Jakarta MRT Phase 1
stations, namely Setiabudi Astra and Bendungan Hilir, as
well as four Jabodebek LRT stations, namely LRT Dukuh
Atas, LRT Setiabudi, LRT Rasuna Said, and LRT Kuningan.
This research involves weighting the development
potential at all transit points within an 800 m radius from
the central transit node, employing the Analytical Hierarchy
Process (AHP) method. Data collection methods include
secondary data collection.

other mass transportation modes, both within station
buildings and interchange stations.

For the “density” principle, the considered variable is
population density, while the “mix” principle involves the
number of land use types and the ratio of residential to non-
residential properties. Assessment indicators include
average population density, the number of subtypes of land
use, and the ratio of residential to non-residential land area
within an 800 m radius from the central transit point.

The scoring assessment for each variable ranges from 0
to 3, derived from assessments of indicators and then
converted into total weighting based on calculations using
the Analytical Hierarchy Process (AHP) method.
Information regarding principles, variables, and score
criteria can be referred to in Table 2.

Tabel 2. Variable and Unit Research

Prini Score
P’ % » ] z DELINEATION MAP OF rlnc] i 1 0 1 2 3
: - | SR ple VARl U Ve
% 7 um h High
sl N Walk Pedestrian ~ TOD 0 1 2 3
R — Facilities Standards,
3 (C1) ITDP 2017
7 . . Crossing TOD 0 1 2 3
/ : Facilities Standards,
3 (€2) ITDP 2017
G Gy Cycle  Cycling TOD 0 1 2 3
oS Facilities Standards,
T (€3) ITDP 2017
— Transi  Number of  Number of 0 1-3 46 >6
o t Modes of Transport
(*3 Transport ation
A PO s i A (LR ation Mode
e c4) Routes
. . . Densit  Population  person/Ha <1 151 20 >4
Fig 1. Study Area Delineation Map y Density 50 _ 1- 00
2.2 Variable and Unit €5 200 400
The “walk” principle encompasses pedestrian and Number of — Subland — 1-5  6- 11- >1
. o . . “« ” - Types of Use 10 15 5
crossing facility variables, while the “cycle” principle Land Use
involves cycling facility variables. The establishment of (C6)
indicators for each variable in the “walk” and “cycle” . - . p
principles refers to the TOD Standard facility assessment Mix Residential % L >8 614l 20
o1 . . & Non- Residential 0: 80: - -
indicators  (ITDP, 2017), which have quantitative Residential  : % Non- <2 20- 60 40:
characteristics to facilitate the assessment. Ratio Residential 0 39 40 60
. . c7n - -
Tabel 1. Variable and Unit Research 59 80
Principle Variable Unit — - — - -
Walk Pedestrian Facilities TOD Standards, ITDP || | | | ST SUDTUCT
2017 SOUTH MHARTA LIRD USE MW
Crossing Facilities TOD Standards, ITDP i
2017
Cycle Cycling Facilities TOD Standards, ITDP :
2017 M &
Transit Number of Modes of Number of T
Transportation Transportation Mode i i
Routes "r 5 ‘—.’f:f'
Density Population Density people/Ha : - "' =l
Number of Types of Sub Land Use S
Land Use PR ?..
Mix Residential & Non- % Residential: % Non- e
Residential Ratio Residential ¥ el e

In the “transit” principle, the variables focus on the
quantity of transportation modes, with assessment
indicators being the number of interconnected routes for
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Fig 2. Study Area Land Use Map
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The scoring for pedestrian facility (C1), crossing facility
(C2), and cycling facility (C3) variables refers to the
standards outlined in TOD Standard (ITDP, 2017), each
having three selected assessment indicators. The
pedestrian facility standard involves dedicated pedestrian
paths on all building fronts, disabled-friendly paths, and
pedestrian path lighting. For crossing facilities, the
standard involves safe paths with a minimum width of 2
meters, easy access for people with disabilities, and
crossing path lighting. Meanwhile, cycling facilities set
standards for separated bike routes from motor vehicles,
bike parking, and bike carrier routes within buildings. The
assessment was conducted through observations at all
transit points of MRT and LRT stations.

The establishment of score ranges for the
transportation mode quantity variable (C4) is based on
rounding down the highest number of mass transportation
routes, which is 10 at Dukuh Atas BNI Station. The range is
divided into four groups: low group (0), medium group (1-
3), high group (4-6), and very high group (>6). The
assessment is carried out by calculating the number of
connected transportation routes to Jakarta MRT Station
using the Jakarta Public Transportation Integration Map,
published by the Jakarta Transportation Discussion Forum
(FDT]) in January 2023.

The scoring for the population density variable (C5)
follows the population density standards outlined in SNI
03-1733-2004 regarding Procedures for Urban Housing
Environmental Planning. These standards include low
population density, medium population density, high
population density, and very high population density. The
assessment is conducted using data from the Central
Statistics Agency (BPS), calculating the average population
by assuming a proportional ratio of the district's area
within an 800 m radius from the central transit point.

The establishment of score ranges for the land use types
variable (C6) is based on rounding down the highest
number of land subtypes within an 800 m radius from the
central transit point, which is a total of 17 at Blok A and
Cipete Raya Stations. This number is divided into four
groups: low (1-5), medium (6-10), high (11-15), and very
high (>15). Furthermore, the determination of scores for
the residential and non-residential ratio indicator (C7)
follows the standards for residential and non-residential
ratios in TODs for cities, sub-cities, and neighborhoods,
regulated in the Minister of ATR/BPN Regulation No. 16 of
2017 concerning Guidelines for Transit-Oriented
Development. The assessment for both is conducted by
calculating the number of land subtypes and the ratio of

residential and non-residential land areas within an 800 m
radius from the central transit point, available on the
Jakarta Land Use Map accessible through the Jakarta Satu
website.

3. Results and Discussion

The analysis was conducted by evaluating 7 research
variables, namely pedestrian facilities, crossing facilities,
cycling facilities, transportation mode quantity, population
density, land use types, and residential and non-residential
ratio, at all transit points in 2 MRT stations and 4 LRT
stations, within an 800 m radius according to the previous
assessment scores. The research data, collected through
observations and secondary data calculations, were then
assessed by assigning scores and converting them into
weights based on the AHP calculation results involving five
expert sources, including both academics and practitioners
in the field of transportation and urban and regional
planning. The evaluation of each transit area is detailed in
the following section.

MRT Bendungam Hilir MRT Setiabudi Astra

LEGEND

[ study Aren
Read Nerwork

[ Butrer 800m

LAND USE

PuBLIC TRANSPORTATICN |
S LRT Setiobud 5 Other tives
S MRT Setiabud Epecial Uses

1J Setiabudi

Fig 4. Land Use Map Radius 800 m from MRT and LRT
3.1 Bendungan Hilir MRT Station

Surrounding the Bendungan Hilir MRT Station is an area
well-equipped with pedestrian facilities, crossings, and bike
lanes. Despite this, the station lacks a direct connection to
other mass transportation modes. Situated close to a BRT
stop with routes to Blok M-0ld Town Station (Stasiun Kota),
Ragunan Monas via Semanggi, Pinang Ranti- Old Town
Station (Stasiun Kota), and Puri Beta Tosari, the Bendungan
Hilir MRT Station is located in an area adjacent to three
districts: Setiabudi (51.08%), Tanah Abang (48.83%), and
Kebayoran Baru (0.08%) in Central and South Jakarta.

The region has an average population density of
approximately 156 people per hectare, falling within the
moderate density category. Within an 800-meter radius
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from the transit point, there are 16 types of land subtypes,
reflecting a high level of diversity. The residential and non-
residential ratio is 38.02%:61.98%, categorized as a very
high score, with residential land covering an area of 85.01
hectares and non-residential land covering 138.58 hectares.

3.2 Setiabudi Astra MRT Station

The transit area around Setiabudi Astra MRT Station
provides complete pedestrian facilities, crossings, and bike
lanes. However, the station is not directly connected to
other mass transportation modes. Nevertheless, Setiabudi
Astra MRT Station is in close proximity to a BRT stop,
covering routes from Blok M to Old Town Station (Stasiun
Kota), Ragunan-Monas via Semanggi, Pinang Ranti- Old
Town Station (Stasiun Kota), and Puri Beta Tosari. Situated
between three districts, namely Tanah Abang (52.68%),
Setiabudi (46.19%), and Menteng (1.13%) in Central and
South Jakarta, this area has an average population density
of approximately 158 people per hectare, falling within the
moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 29.78%:70.22%, categorized as a
very high score, with residential land covering an area of
67.83 hectares and non-residential land covering 159.92
hectares.

3.3 Dukuh Atas LRT Station

The area around Dukuh Atas LRT Station, integrated
with KRL Station, is complete with pedestrian facilities and
crossing points. Located near BRT Corridor 1 stop,
Sudirman KRL Station. This region has an average
population density of approximately 156 people per
hectare, falling within the moderate density category.
Within an 800-meter radius from the transit point, there are
16 types of land subtypes, reflecting a very high level of
diversity. The residential and non-residential ratio is
51.09%:69.91%, categorized as a very high score, with
residential land covering an area of 97.071 hectares and
non-residential land covering 132.829 hectares.

3.4 Setiabudi LRT Station

The vicinity around Setiabudi LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 107 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
reflecting a very high level of diversity. The residential and
non-residential ratio is 64.82%:35.18%, categorized as a
very high score, with residential land covering an area of
87.507 hectares and non-residential land covering 47.493
hectares.

3.5 Rasuna Said LRT Station

The area around Rasuna Said LRT Station is equipped
with pedestrian facilities and crossing points. Its location is
close to BRT Corridor 6 stop. The population density in this
area averages around 137.6 people per hectare, falling
within the moderate density category. Within an 800-meter
radius from the transit point, there are 16 types of land
subtypes, indicating a very high level of diversity. The
residential and non-residential ratio is 39.97%:61.03%,
categorized as a very high score, with residential land
covering an area of 51,961 hectares and non-residential
land covering 79,339 hectares.
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3.6 Kuningan LRT Station

The area around Kuningan LRT Station is equipped with
pedestrian facilities and crossing points. Its location is close
to BRT Corridor 6 stop. The population density in this area
averages around 126.4 people per hectare, falling within
the moderate density category. Within an 800-meter radius
from the transit point, there are 16 types of land subtypes,
indicating a very high level of diversity. The residential and
non-residential ratio is 45.20%:54.80%, categorized as a
very high score, with residential land covering an area of
54.24 hectares and non-residential land covering 65.76
hectares.

4 Conclusion

Based on the evaluation of the calculation results, it can
be concluded that LRT Dukuh Atas Station, LRT Setiabudi,
and Bendungan Hilir MRT Station exhibit high potential for
development using the Transit-Oriented Development
(TOD) concept. Meanwhile, MRT Setiabudi Astra Station
and LRT Kuningan Station demonstrate moderate potential
for implementing the TOD concept. Conversely, Rasuna Said
LRT Station is assessed to have low potential for
development with the TOD approach. Considering these
results, it is evident that implementing the TOD concept
could yield significant positive impacts in the areas
surrounding LRT Dukuh Atas, LRT Setiabudi, and
Bendungan Hilir MRT Station. The potential for
improvement in implementing TOD in MRT Setiabudi Astra
and LRT Kuningan Stations suggests room for enhancing
their impact. However, for Rasuna Said LRT Station, further
attention is needed to develop the concept and boost its
potential for the future.
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