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Evaluation of the Spatial Accessibility and MRT Ridership in Dhaka
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Abstract: Accessibility is an essential factor in determining ridership in account of
MRT enables individuals with a range of abilities to get involved in society and access
opportunities, accessibility is crucial for public transportation, particularly for Mass
Rapid Transit (MRT) systems. Analysing five operational metro stations—Motijheel,
Bangladesh Secretariat, Shahbagh, Shewrapara, as well as Mirpur 10—this study
assesses spatial accessibility and its link to Mass Rapid Transit (MRT) Line 6
ridership in Dhaka. These transit hubs are fully operational elements of the city's
transport system, not only "proposed." To evaluate the effects of road facilities,
footpaths availability, intersection density, spatial connectivity, and accessibility to
important urban services on commuter behaviour and station-level ridership, the
study combines quantitative and qualitative methods. Indicators such as shortest path
distances, the quantity and kind of facilities (such as commercial, healthcare, and
educational), road width and length, and the existence of footpaths were examined
employing ArcMap-based network analysis to create accessibility scores for every
station. Motijheel dominated in passenger traffic, however Mirpur 10 did not have
the largest ridership, even though it had the highest accessibility ranking based on
service count. Shahbagh, on the other hand, earned an inferior accessibility score
vet still had a high commuter volume. These discrepancies imply that trip intent, land
use context, including modal preferences (like walking) are important factors that
influence ridership in addition to accessibility. The results show that in order to
increase MRT efficiency and promote inclusive urban mobility, a multifaceted
understanding of urban connectivity is required.

Keywords: Accessibility, Network Analysis, MRT Ridership.

Introduction
Dhaka which is known as a capital city of Bangladesh with 14 million population. This

city is characterized by spontaneous development. Overcrowding has been a problem
in Dhaka city as a result of its fast population growth in the past several years. The
addition of the mass transit system will also increase foot traffic, which is already a
major problem in station areas due to the high land value and volume of foot traffic
there. In 2020, across its route (from Uttara to Motijheel), the proposed MRT Line-06
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will transport about 61,000 commuters per hour in each direction (JICA, 2011). There
will be inefficient passenger transfers and congestion at the stations if the metro is not
well-connected to the surrounding urban fabric, particularly the roadways and land
uses. The accessibility of different MRT station varies widely because of their spatial
nature.

In this study, "accessibility" refers to the ease with which pedestrians can move around.
A city's sustainable transport system relies on the pedestrian movement, the principal
mobility paradigm (JICA, 2016). Not only do issues with the pedestrian environment's
spatial character impact convenience, comfort, and human wellness, but they also
reduce the number of people using the transit system. According to the configurational
strategy for transportation, the efficiency of each stop is affected by its position in the
network structure, which in turn impacts how pedestrians behave in the spatial system
(Karst Geurs, 2006). Therefore, it is of the utmost importance to evaluate the spatial
network in connection to local pedestrian circulation when locating each metro station,
especially the entrance positions. Some cities are shifting their focus from cars to
pedestrians as part of a larger effort to improve sustainable mobility. These include
Berlin, Colombia; Madrid, Spain; Chengdu, China; Brussels, Belgium; Bogota,
Columbia; and Hamburg, Germany. The success of the Metro 3 system and the viability
of the city as a whole depend on the stations' ability to accommodate pedestrians in a
way that respects their individuality and fulfils their needs and wants (Duangporn and
Pawinee, 2009).

Furthermore, it is critical to establish accessibility performance objectives, define
access, and identify influencing factors in order to guarantee accessibility at the local
level. This study aims to measure the current level of spatial accessibility of MRT
Stations along MRT line 6 and also evaluate the relationship between MRT ridership
and spatial accessibility to available services.

The goal of this study has grown to include making sure that the metro stations will be
easy for people to get to in the central business district of Dhaka city. The study is based
on the idea that how the space arrangement is set up might have an impact on movement
that changes the way things can be accessed (Hillier, B, Iida, S, 2005). To understand
that the study only looks at the spatial part in terms of how people move around and
use land locally. This study did not look into specific building-based issues like the
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number of floors, the number of users, etc. This study looked at two big changes that
would happen in areas like the study area of 5 MRT Stations that have available
services and a lot of foot traffic. The study results, on the other hand, this study will
give people some motivation and direction to figure out where the development is
needed so that it is easier for people with disabilities to get to.2.

Methodology

In this study, an inductive research approach. Mix method approach is used to fullfill
the objectives of this study. The research design for a study on metro station service
availability, accessibility, and user perception. Quantitative data will quantify service
shortest distances, while qualitative data will examine user impressions, travel
purposes, as well as requirements for alternative modes of transportation. The first
objective is to find the accessibility condition where shortest path is a measuring
indicator which is going to be done quantitative approach by using Arc Map network
analysis to measure distances. For the second one, to determine user perception of these
services, particularly travel reasons, requirements for other transportation modes,
including relationship between them qualitative methods like metro station user
interviews and surveys has been used.

Five case stations along MRT line 6 corridor: Motijheel, Bangladesh Secretariate,
Shahbagh , Shewrapara, and Mirpur 10 are selected based on different features. Such
as, Motijheel is known as CBD, Bangladesh Secretariate is known as a destination zone
on the other hand, Shabagh hold a different feature both of commercial and educational
. Shewrapara is known as residential along with Mirpur 10 can also introduced as
residential and mixed used area. No of Available services Shortest Path, Category of
Available Services, Road width, Road Length, Footpath Length are used as the
indicators for measuring accessibility. Trip Purpose, frequency, Transport Mode,
Boarding and alighting data of MRT are used to analyze the users perspective relevant
to MRT accessibility an dridership.

Results and Findings
Table 1 provides the details about five Dhaka metro stations: Motijheel, Bangladesh

Secretariate, Shahbagh, Shewrapara, and Mirpur 10. Whether a station is a passenger's
final destination or starting point is indicated by its type. Because of their status as
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destination locations, all five stations serve as the last stop for a large number of
passengers. A variety of services are at the station and its surrounding areas. The eight
main categories of these services are as follows: public, commercial, educational,
emergency, financial, healthcare, land use, along with government. Out of all the
districts in Bangladesh, Mirpur 10 has the most accessible facilities (487), next to
Motijheel (150), Shewrapara (86), along with Shahbagh (55).

Table 1: Measuring accessibility using network analysis

The primary role or objective of the services in the vicinity of the station is defined by

Station Available || Service Average Road Road Foothpath(m) | Accessibility
Services Category Distance(m) | Length(m) | Width(m) Score
= services
/average
distance
Mirpur 10 487 1.Commercial 352.03 79.04 5.58 2.2068 1.38
Shewrapara | 86 (Shop,
supermarket,
restaurant,
tourism, office). 330.28 49.29 2.75 2.60 0.26
2.Education
Shahbagh 55 (School, College, 324.47 160.34 7.85 1.41 0.17
University).

3.Emergency

Bangladfesh 114 (Police Station) 310.80 131.57 7.72 0.18 0.37

Secretariate 4 Financial

Motijheel 150 340.29 148.51 7.16 0.320 0.44
] (ATM, Bank)

5.Government
(Govt. Office)
6.Healthcare
(Hospital)
7.Landuse (Park,
stadium)
8.Public (Library,
Community
Center, Place of
worship)

the service type. Retail, food service, and sightseeing are all examples of commercial
services. Universities, colleges, and high schools are all part of the education service.

Firehouses and police stations are examples of emergency services. Bank corporations
and automated teller machines are examples of financial services. Ministries and
government offices are part of the government service sector. Facilities such as
hospitals and clinics provide healthcare services. A few examples of land use services
are gardens and parks. Public spaces such as libraries, gathering places, and houses of
religion are essential to society. What kind of land development is most common in the
area surrounding the station is shown by the land use. The presence of buildings that
are residential as well as commercial is indicative of residential as well as mixed land



Evaluation of the Spatial Accessibility

use. A combination of commercial along with mixed land use indicates that the region
1s home to both commercial and residential structures.

The table measures spatial accessibility using services that are accessible, type of
service, use of land, road as well as walkway quality, distance, and services. Each
indicator affects accessibility differently. Accessibility increases when distance is
shorter and facilities are more plentiful and decreases when roads and pathways are
shorter (Wu et al, 2019). Each station in the chart has an accessibility score based on
available services and average distance. Scores indicate station accessibility. This score
shows how stations compare and where they can improve. The average distance is the
number of meters between the station and the closest crossroads. When the distance
between the station and the road network is little, it indicates that the station has good
connection. Shahbagh (324.471 m), Motijheel (340.293 m), Shewrapara (330.282 m),
along with Mirpur 10 (352.029 m) are in order of distance from the Bangladesh
Secretariate, which is the shortest at 310.80 m. How easily one may reach the various
services surrounding the station is reflected in its accessibility score (Siobhan Murray
Laura Bonzanigo, 2015). Divide the total number of facilities through the average
distance to get it. The more services a station offers and the shorter its distance, the
higher its accessibility score. After Motijheel (0.44), Shewrapara (0.26), and Shahbagh
(0.17), the most accessible place is Mirpur 10 (1.38). The Bangladesh Secretariate
comes in at 0.37.
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Shewrapara Station Mirnur 10

Motijheel Station A

Figure 1: Road Network and Intersection Density of Case Stations

Table 2 represents that the highest no of intersection is found in shewrapara area. On
the other hand, the lowest number of intersections is present in the Bangladesh
Secretariate area. Following Motijheel, Shahabagh, and Mirpur 10. The total area is
about 0.785398 sq. km. As it is said that, the area which has more no of intersection
density, will have less average distance.
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Table 2: Intersection Density Source: (Author)

Station Name No of Intersection | Area (Km?) Intersection Density
Bangladesh Secretariate | 6 7.639 km?
Motijheel 11 14 km?
Shahbagh 108 0.785398 km? | 137.50 km™
Shewrapara 592 753.75 km?
Mirpur 10 442 562.77 km™

1. Motijheel

Figure 2 represents the number of available services and distance to avail the desired
services from metro stations. The average distance is 340.293 m. If this average
distance can compare with the nearest distance which is showed in the figure, it can
easily said that commuters need to take de-tour to avail their services. But it’s not a
long de-tour need to take. Commuters need to take de-tour, this indicate that the road
connectivity is in moderate stage. That’s why, commuters can not avail their services
by linear distance.
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Figure 2: Available Services and Average Distance of Motijheel Station.

Source: Author from spatial analysis
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2. BD secretariate
Figure 3 highlighted the available services around the station. Not only that but also it

shows the nearest distance to avail services from station. On the other hand, it is found
that the average distance is 310.80 m which indicates that from the station commuters
can easily avail their services. It is possible because of the good road connectivity or
intersection density is available.
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Figure 3: Available Services and an Average Distance of BD Secretariate Station

Source: Author from spatial analysis
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3. Shahbagh
Figure 4 represents the number of available services and the nearest distance of every

service from the station. In the case of this station, the average distance is a little more
than the nearest distance which is 324.471 m. It reflects that road connectivity or
intersection density is quite good and commuters do not need to take long de-tour.
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Figure 4: Available Services and Average Distance of Shahbagh Station.

Source: Author from spatial analysis



The Jahangirnagar Review: Part I1: Social Sciences, Vol. 49, No. 2. June-2025

4. Shewrapara
Figure 5 reflects the service number and nearest distance to avail services from station.

Total average distance is 330.282 m which is in average quite more than nearest
distance. It means, commuters need to take long de-tour to avail service. Along with
the linear road connectivity and intersection density is not well polished.

Shewrapara Station
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Legend
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170.581829 - 263.664352

Figure 5: Available Services and Average Distance of Shewrapara Station.

Source: Author from spatial analysis
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5. Mirpur 10
Figure 6 represent that there are around 487 services around the station. But the

average distance is 352.029 m which is higher compared to nearest distance. It reflects
that commuter need to take long de-tour from station to reach their services.
Intersection density and accessibility of this station is not good in respect to it’s
available services.

Mirpur 10

Mirpur 10 Structure Clip final 293.331005 - 371.575547
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| ] 13.284781-203.958834 Il 440.357650 - 555.439791
203.958835 - 293.331004

Figure 6: Available Services and Average Distance of Mirpur 10 Station.

Source: Author from spatial analysis
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Relationship between Accessibility Score and Ridership Data
Table 3, represent the summary of ridership data .In this table the major indicator of

ridership are mentioned with comparison between 5 stations. From this table, it can be
said that Bangladesh Secretariate's travel goal is job, although most stations are
education and hangout. The highest boarding and alighting data is from Motijheel. The
lowest one is from Bangladesh Secretariate. The travel mode is mostly used among
these stations is Walking.

Table 3: Ridership Data Analysis

Station Mirpur | Shewrapara | Shahbagh | Bangladesh | Motijheel
Name 10 Secretariate
Trip purpose | Education 20 % 16% 32% 24% 32%
Hangout 37.3% | 29.3% 25.3% 5.3% 9.3%
Job 20% 22.7% 42.7% 66.7% 43.9%
Others 22.7% | 32% | - 4% 14.8%
Trip 1-2 47% 60% 33% 32%
Frequency
More then 2 53% 40% 67% 68%
Transport Walking 66.7% | 69.3% 65.3% 62.7% 73.3%
Mode
Bus 6.7% 9.3% 12% 25.3% 24%
Bike 5.3% 1.3% 12% 2.7% -
Others 21.3% | 20% 10.7% 9.3% 2.7%
Intersection | Good 69.3% | 50% 58.7% 44% 36%
Density
Need 30.7% | 46.7% 41.3% 56% 64%
Improvement
Bad |- 2.7% | e | e | e
Boarding & 137005 | 18426 41786 30634 414444
Alighting
Data

Source:( Author).

Table 4 depicts the comparison between Accessibility score and boarding and alighting
data , considering the Road length , Road width and footpath length. The range of
accessibility score is from O to 1. Here 1 indicate the highest score which represent the
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bad accessibility score. From 1 to 0, the score represents from bad to good score of

accessibility.

Table 4: Relationship between accessibility score and ridership data

Station Boarding & | Accessibility Road Road Foothpath
Name Alighting Data Score Length(m) | Width(m) | Length(m)
Motijheel 414444 0.44 148.52 7.17 0.33
Shahbagh 41786 0.17 160.35 7.85 1.41
BD 30634 0.37 131.57 7.72 0.18
Secretariate

Shewrapara 18426 0.26 49.3 2.76 2.6
Mirpur 10 137005 1.38 79.04 5.59 2.2

From the table 5, it can be found that the accessibility score of Mirpur 10 is greater than
1, it is 1.38. Theoretically, this represent the bad accessibility score. On the other hand

Shahbagh has lowest accessibility score among the station .

It’s about 0.17. But

compared to boarding and alighting data, it explains that Motijheel has the highest
commuters but it’s accessibility score is medium. But therortically good accessibility
score has Shahbagh but it attracts around 41,786 passenger which is in 3™ position.

Table 5: Analysis between accessibility score and Ridership Analysis.

Station Services | Accessibility | Average | No of | Boarding and

Name Score distance | Intersection | Alighting
Data

Motijheel 150 0.44 340.293 11 414444

Shahbagh 55 0.17 324471 |6 41786

BD 114 0.37 310.80 108

Secretatriate 30634

Shewrapara | 86 0.26 330.282 | 592 18426

Mirpur 10 487 1.38 352.029 | 442 137005

e Shahbagh has lowest accessibility score and also it has lowest service and no of
intersection is also lowest but average distance is in 2" position and boarding
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and alighting data is in 3™ position. Theoretically, as it as good accessibility
score , it would attract more commuters with more intersection density. But in
reality, it is in 3™ position from attract commuters with less intersection no and
less services. Though, theoretically this station represents good accessibility but
in reality it gives us another picture.

Mirpur 10, this represents the highest accessibility score, theoretically which
indicate bad accessibility. But this carries highest number of services than other
stations. Not only that attract 2" highest commuters but also with 2™ position
in number of intersection density. Though, in theory, it represents bad
accessibility score, due to more services and more intersection it attracts more
people. But if we look at the average distance, this number is highest. This is
influenced by more services which are present around this station.

Shewrapara, this station is in 2" position of accessibility score. This indicates
the moderate accessibility condition. But there is a 2" lowest services and
highest intersection density which able to attract less commuters. But
theoretically, this station will attract more commuters. But, in reality it showed
different picture.

BD Secretariate, from accessibility score this station position is in 3™ position
which represent quite good accessibility condition. But intersection no is in 3rd
position and attract moderate commuters. But , theory explain that , this station
will attract more commuters. But in reality, it is in moderate condition.

Motijheel, accessibility score is in 4" position , this indicate moderate good
condition but not bad. But, this station attract highest commuters with 2" lowest
intersection number and 4™ highest services.

Conclusion
This study is based on the hypothesis that the spatial framework influences mobility

patterns and, consequently, accessibility. Data reveals that Shahbagh has the lowest
accessibility score, accompanied by the fewest services and intersections. Despite this,
it ranks second in average distance and third in boarding and alighting figures.
Theoretically, higher intersection density should enhance accessibility and attract more
commuters, yet Shahbagh contradicts this expectation. Mirpur 10, which has the
highest accessibility score (suggesting poor accessibility by the scoring system), defies
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the theoretical model. It offers a high number of services and intersections, drawing a
substantial number of commuters. Despite having the highest average distance, the
station remains highly attractive due to the abundance of surrounding services.

Shewrapara ranks second in accessibility, suggesting moderate accessibility. Although
another nearby service point with more intersections exists, it appears less appealing to
commuters. In practice, Shewrapara draws more users than the theoretical model would
predict. The Bangladesh Secretariat station ranks third in accessibility, theoretically
indicating favorable conditions. It has a moderate number of intersections and attracts
a modest number of commuters. However, it does not perform as strongly as the theory
would suggest. Motijheel ranks fourth in accessibility, indicating a fairly good score.
In reality, it is one of the most popular stations, driven by its high commuter volume
and a wide range of services.
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