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Abstract
Maintaining “urban mobility” is a major challenge to keep city functional. The ratio of land allocated to streets
and public spaces are very important for spatial planning of a city. Finding the mobility condition in the northern
part of Bangladesh is the main aim of this study. For this study, 15 northern cities have been selected to figure
out the typical urban mobility scenario. Orthophotos and Geographic Information System have been used to
estimate the road length and amount of land allocated to the road network and to calculate the number of road
intersections. Finally, a gradation of the cities has been done on the basis of the stated parameters. This gradation
shows disparity on the mobility parameters between the city cores and suburb areas. The findings of the study
show that larger cities like Bogra, Rangpur and Rajshahi have better conditions than comparatively smaller cities
like Nilphamari, Thakurgaon and Lalmonirhat on the basis of road density, intersection density and percentage of
land allocated for road network.
Keywords: Urban Mobility, Road Intersections, Road Length and Land Allocation Rate for Road Network.
1 Introduction
The world is undergoing the largest wave of urban growth. Urbanization is a population shift from rural to urban
areas, "the gradual increase in the proportion of people living in urban areas", and the ways in which each society
adapts to the change (Urbanization, 2016).
Mobility is a key dynamic of urbanization. Mobility measures the ability of efficiently movement between
origins and these destinations. It has become a key dynamic of urbanization, with the associated infrastructure
invariably constituting the backbone of urban form. Mobility reflects the transportation and accessibility
condition in a city (Clos, 2013).
Urban mobility is one of the toughest challenges that cities face today as existing mobility systems are close to
breakdown. The combined influence of population growth, demographic change and changing urban form leads
to increasing demand for travel in city centers, suburbs and between the two. 53% of the population currently
lives in urban areas and by 2050 this number is expected to reach 67% (Un-Habitat, 2014). Today, 64% of all
travel made is within urban environments and the total amount of urban kilometers travelled is expected to triple
by 2050. Delivering urban mobility to cope with this increasing demand will thus require massive investment in
the future (Little, 2014).
Cities in bangladesh are growing day by day. The cities should be brought under proper planning in the initial
stage of growth. Otherwise, maintaining balance between city growth and city mobility will one of the greatest
challages for Bangladesh in future. It is high time to identify the mobility conditions in different cities in
Bangladesh to maintain proper urban health and to accelarate urban life.
Urbanization has resulted regional and geographical imbalance in Bangladesh. Cities having better transportation
infrastructure are developing more rapidly than that with low level of transportation infrastructure and
connectivity. Urban mobility has also effect on the economic productivity. The challenge in this area is basically
in creating a more balanced hierarchy of urban centers by size and function. District headquarters particularly
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need to be given more attention to make them capable of providing higher order services (World Urbanization
Prospects, 2016).
Northern part of Bangladesh is quite different than other the other parts. Some of the northern cities are growing
very well whereas some lagging behind. This study aims to figure out the typical mobility condition of Northern
part of Bangladesh. For this, all 15 northern cities have been selected as the study area. These are Bogra City,
Rajshahi City, Natore City, Naogaon City, Pabna City, Sirajganj City, Rangpur City, Nilphamari City,
Thakurgaon City, Kurigram City, Lalmonirhat City, Gaibandha City, Panchagarh City, Kurigram City and
Dinajpur City.
2 Methodology
For this study orthophotos and Geographic Information System have been used to estimate the road length and
amount of land allocated to road network and to calculate the number of road intersections. In Google earth the
city core and out skirts boundaries have been drawn using “Add Path” tool taking a particular radius from the
city center depending on the density of structure. In ArcGIS, KML layer was converted to shapefile and then
projected to UTM WGS 1984 coordinate system. The entire area was divided into several blocks using cut path
tool for ease of drawing, calculation and lessening error. In the base map the road width has been measured and
cross checked with the road width from ortho photo of Google earth. The roads have been divided into 5 main
categories namely A (>=45 ft.), B (>36 ft.), C (>24 ft.), D (>=18 ft.) and E (>= 10 ft.) depending on the average
width. The roads have been drawn and intersections have been identified. The entire area of the city core and the
core including sub core has been measured for all the study areas. The road length and the number of intersection
have also been calculated.
To get an over all ranking of the cities on the basis of mobility parameters normalization methods has been used
in this study. Data normalization means to fit the data within unity (1), so all data values will take on a value of 0
to 1. For this study, unity-based normalization has been applied. The following equation has been used for
unity-based normalization:
,
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−
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−
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Where,
Xi = Each data point i
Xmin = The minima among all the data points
Xmax = The maxima among all the data points
Xi, 0 to 1 = The data point i normalized between 0 and 1
3 Analysis and Findings
3.1 City ranking on the basic of proportion of road area
Generally, a city should have at least 30 to 35% of its total area dedicated for road (Scruggs, 2015). Sufficient
street area is necessary for easy flocking and avoiding congestion. Figure 1 shows the city ranking on the basis
of ratio of road area to total city core area. It shows an important disparity of land allocated to street, varying
from below 9 to above 15 %. Here it is found that no northern cities have 30% to 35% of its total area allocated
for road network. Bogra has the highest percentage of land which is 15.91% followed by Rajshahi and Rangpur.
Both Rajshahi and Rangpur have a percentage of above 13. Other than these 3, all the cities have land for road
below 12%. Nilphamari (9.05%) and Lalmonirhat (9.63%) have the lowest percentage which is below 10.
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Figure 1. City Ranking on the Basic of Proportion of Road Area
3.2 Ranking of cities in relation to its number of intersections per kilometer road length
Accessibility depends on the number of intersections. Generally, the more the number of intersections per
kilometer road length, the more it is easily accessible for users. The numbers of intersection in per kilometer road
length within the city core area are shown in figure 2. Like before, Bogra is leading here followed by Rangpur
and Rajshahi. The differences in intersection per kilometer road length between these cities are very less.
Kurigram (6%) and Thakurgaon (5.39%) have extreme less number of Intersections/km road lengths. There is a
noticeable difference between the highest (11.45%) and the lowest (5.39%) value.

Figure 2. Ranking of Selected Cities on the Basis of Intersection / Km Road Length
3.3 Ranking of cities on the basis of intersection density
Figure 3 shows the ranking of cities on the basis of number of intersections per square kilometer area in the city
core area. Here Rangpur, Bogra and Rajshahi are the top three cities and Lalmonirhat, Kurigram and Thakurgaon
are the bottom three cities. All of these top three cities have an intersection density more than 260, whereas; the
bottom three has less than 200 intersections in per square kilometer area. Kurigram and Thakurgaon have less
than 125 intersections per square kilometer area. This shows a great disparity in intersection density.
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Figure 3. Ranking of Selected Cities on the Basis of Intersection density
3.4 Overall ranking
Table 1 shows the overall ranking of 15 northern cities of Bangladesh on the mobility parameter. Composite
index method has been applied to find the overall ranking. Bogra, Rangpur and Rajshahi are the top three cities
i.e. the have the highest mobility in the northern part of Bangladesh. Lalmonirhat, Nilphamari, Thakurgaon and
Panchagarah are the cities with the lowest mobility.
Table 1. Overall Ranking of 15 Northern Cities in Bangladesh on The Basis of Mobility Parameters
City

Composite index Value for Parameters

Over All
Index
Value

Rank

1

1

Bogra

intersection/
sq Km
0.93

Intersection/K
M road length
1

Ratio of land
for street
1

Street
length/Km area
0.58

Rangpur

1

0.91

0.58

1

0.99

2

Rajshahi

0.90

0.92

0.67

0.64

0.88

3

Naogaon

0.85

0.72

0.40

0.89

0.80

4

Pabna

0.85

0.94

0.35

0.52

0.73

5

Dinajpur

0.80

0.85

0.41

0.55

0.72

6

Natore

0.73

0.78

0.42

0.52

0.67

7

Panchagarah

0.77

0.85

0.27

0.55

0.67

8

Sirajganj

0.71

0.83

0.37

0.41

0.63

9

Chapainawabganj

0.66

0.96

0.39

0.18

0.59

10

Gaibandha

0.55

0.65

0.33

0.36

0.49

11

Lalmonirhat

0.41

0.67

0.08

0

0.27

12

Nilphamari

0.41

0.64

0

0.05

0.25

13

Kurigram

0.09

0.10

0.14

0.21

0.08

14

Thakurgaon

0

0

0.15

0.13

0

15

Figure 4 shows the road network map of Bogra and Thakurgaon, cities with the highest and lowest mobility in
the northern part of Bangladesh. The maps give an impression that the density of road network of Thakurgaon is
many times less than that of Bogra city.
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Figure 4. Road Network Map of Bogra nd Thakurgaon City
4 Conclusion
The findings of the study show the urban reality in terms of mobility condition in the northern cities of
Bangladesh. It shows the disparity in mobility assessment parameters among the northern cities in Bangladesh.
The major findings from the study are summarized as:
1.
2.

3.

The proportion of land allocated for road network is the highest in Bogra and then in Rajshahi and
Rangpur. Nilphamari, Lalmonirhat and Kurigram have the lowest proportion of land allocated for the
road network.
The number of road intersection is highest in Bogra followed by Rangpur and lowest in Thakurgaon
followed by Kurigram. The density of road intersection is highest in Rangpur and then in Bogra and
Rajshahi. It is lowest in Thakurgaon, Kurigram and Lalmonirhat. So, it is clear that the higher will be
the number of intersections, the higher will be its density in a city area.
The density of road network depends on the amount of road length and the size of the city. On the basis
of road density Rangpur, Rajshahi and Naogaon area at the top and Nilphamari, Lalmonirhat and
Thakurgaon are at the bottom of the list.

From the above discussion, the study concludes that Bogra is at the top followed by Rangpur and Rajshahi
among all the Northern cities of Bangladesh on the basis of the studied mobility parameters i.e. land allocation
rate for road network, intersection number and density of road. Thakurgaon, Panchagarah and Lalmonirhat are at
the bottom positions. So, it can be said that the mobility and accessibility condition of Bogra, Rangpur and
Rajshahi are better than cities like Thakurgaon, Panchagarah and Lalmonirhat in the northern part of Bangladesh.
If this mobility assessment is possible for all the cities of Bangladesh, the result would be more useful. Further
study can be done to assess the reasons for this disparity. The findings may also help to take infrastructure
planning decisions to avoid future gridlocks and congestion.
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