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Abstract: Sound pollution and traffic jam are two major problems in most of the city roads of developing cities like as
Dhaka, Bangladesh. Traffic jam, as well as mixed traffic condition, is the major cause of sound pollution in the city roads. Both
of these issues affect mostly on country's public health and development. A lot of new roads have been constructed in Dhaka
city every year but the majority of the roads have not been constructed considering the future AADT (Annual Average Daily
Traffic) value. The traffic volume has increased a lot as the population of the country increased rapidly and shifting the status
of the country from developing county to the developed country increased the demand for privet car and as a result traffic jam
is a regular problem in the Dhaka city. Due to increasing traffic volume, the waiting time in the traffic jam has been increased
consequently. Drivers bell the horn of their vehicle to attract the concentration of the traffic police so that the traffic police
provide the green signal to his/her desired destination road. Also after the starting of the green signal or when the yellow signal
is provided to the drivers, the driver bell horn of their vehicle so that low-speed vehicle side to high-speed vehicle. Besides
these, bikers continuously press the hydraulic horn to provide them free access throughout their road. In this research work, we
have attempted to show how much free access is available to Natun Bazar to Farmgate road, a major traffic-congested road in
Dhaka city for both directions of traffic movement and also the present sound pollution condition in this road. On an average of
9.06% and 8.46% of a day the driver gets free access [green signal] on this route based on the traffic movement direction
[Natun Bazar to Farmgate route]. At present on average it requires around 2 hr. for traveling 7 km road and this is a hotspot of
huge time killing for the city people in their regular life. Besides this passenger has to bear a sound level of around 101 dB
including the residents living in this area beside the roadway. This impact is tremendous for the bikers and bus passengers
result, they are experiencing significant issues such as headaches, decreased job performance, decreased focus, exhaustion,
tension, and tiredness.
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practice. So the city dwellers are facing tremendous traffic
jam problem nowadays in their daily life. Most of the city of
Bangladesh is facing this traffic jam problem and it is a
warning to the authority. [1] Besides this, the authority
allows mixed traffic on the roads and most of the drivers
don’t follow traffic rules as well as many of them don’t have
a traffic license. According to reports from the Bangladesh
Road Transport Authority (BRTA), Bangladesh had over 2.9
million licensed vehicles in February 2017, but only 65

1. Introduction

The transportation system plays a significant role in a
country's rapid growth. During this age of globalization,
many structural elements have been developed on both sides
of the major roads in Bangladesh without planning and
considerations for the future development of the country. The
city of Dhaka, Bangladesh's capital, is the epicenter of this
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percent of them had a driving license. These "ghost" riders,
who have no experience of traffic laws or responsible driving
practices, have wreaked havoc on the highways. According to
a passenger safety forum hosted by Bangladesh Jatri Kalyan
Samity, at least 224 people were killed and 866 hurt in 203
road traffic accidents during the first 12 days of August 2019.
[2] They are highly responsible for traffic jams as they
frequently change their path on the road. Hence when a high-
speed vehicle wants to go fast to arrive at the destination in
the shortest time he presses the horn so that he might catch
the concentration of the slow-moving vehicle’s driver to
provide him a clear pathway. High traffic congestion is
undeniably a major hindrance and drawback, especially in
urban agglomerations. External losses associated with lost
time are greatly increased by traffic congestion. [3]
Congestion is caused by poor traffic control and the objective
to increase capability. [4-5] Drivers in Dhaka city tends to
block the road and searching passenger for extra income but
they don’t provide free access to privet car also. When his
demand is fulfilled in the present stoppage he tries to run the
vehicle faster to reach the next stoppage earlier to do the
same. As there are no strict rules for doing so they continue
this kind of behavior day after day. In some stoppage, they
unnecessarily stopped their vehicle and wait for the
passenger to fill all the seats. Mainly this type of habit is seen
to perform on crowded stoppage like as Farmgate. It's also a
major factor in waste dispersion and the rate of pollution. [6-
9] As the driver run their vehicle for a longer period, they
produce huge waste and release in the environment.
Congestion raises automobile pollution and degrades ambient
air quality, and scientific investigations have shown a change
in incidence and death for pedestrians, commuters, and
people who live near major highways. Air Quality Index
(AQI) value is going to worsen day by day due to improper
driving performance. In addition, traffic flow conditions
interrupted on the vehicular road causes disturbances on
personal work performance. [10] Traffic noise is responsible
for the intensive and spreading type of noise. [11]

Residents living along arterial roads in Allahabad city
tolerate traffic noise better than those living along collector
roads, with 57.5 dB and 56.2 dB, respectively, during the day.
For circulatory and collector roads, it is 2.5 dB and 1.2 dB
respectively which is more than the prescribed level of 55 dB
as guided by the Ministry of Environment and Forests
(MoEF). Residents' estimated acceptability level of road
noise at night is 46.0 decibels, which is 1 decibel greater than
MoEF and WHO nighttime traffic noise limits of 45 de,
cables WHO. [12] For Dhaka city this value is quite more as
roads are very narrow and traffic jam is a common
phenomenon in regular lifestyle of city people. Although for
residential area day time highest noise level standard is 50 dB
but still now no steps have been taking from the authority on
this problem. Road noise has also been reported as a global
public health issue by the World Health Organization. [13]
The number of impulsive noise (noise that lasts for a brief
period) has risen by 10% to 12%. According to a survey
performed in November and December last year, persistent

noise (noise that persists for a longer period of time)
decreased by 3-4 percent compared to 2019. In comparison,
relative to 2019, the report observed 15% less traffic on the
city's highways due to Corona Pandemic Situation in
Bangladesh. According to a report conducted by Stamford
University's Centre for Atmospheric Pollution Studies
(CAPS), the use of banned hydraulic horns has increased by
15-25 percent on city roads. Horns are responsible for a large
majority of the city's impulsive noise. Anyone who is
subjected to even more than 100 dB sound for more than 15
minutes can experience temporary deafness. A sound of 120
decibels can cause permanent hearing loss. [14] About 210
million residents in road-noise subject to several noises,
which has a number of negative health effects. Disturbance
of sleep, movements, efficiency, and attention, discomfort
and stress, biological risk factors, cardiovascular conditions,
and psychological disorders are all examples of noise-
induced health effects. [15] The effect of noise on urban
citizens' lives has been investigated intensively. [6, 16 - 17] It
is harmful to one's welfare. Stress and arterial pressure both
rise due to a long period of travel time. As a result, the
driver's ability to react appropriately deteriorates, and safety
suffer as well. [18-19] The auditory and nervous systems of
urban residents, especially children, can be severely stressed
by high noise levels. Severe symptoms, such as deafness and
mental collapse, have been recorded on occasion. [20] In
Europe, the social costs of road noise above 55 dB in 2007
were estimated to be at least 38 (30-46) billion euros. Noise-
related social expenses for rail travel are estimated to be
about 2.4 (2.3-2.5) billion euros a year. These estimates are
most probably an underestimation of the real costs. [15] Road
noise not only has negative health impacts, but it also lowers
land prices. Highway pollution in the United States lowered
residential property prices by $6-182/dB even after
elimination. [21] The study mainly focuses on the
accessibility of vehicles on road and their impact on a human
being.

2. Review of Existing Literature

Hui et al. (2018) evaluated the quality of a metropolitan
environmental situation adequately by using noise pollution
measurement methods. They were able to predict the region's
actual sound levels and energy quality standards using these
methods. After conducting several assessments of various
road categories for every ten minutes in several urban areas
in Chang Chung district, they assessed eight samples of
analogous sound levels. Their traffic noise amplification
method was able to predict the instantaneous noise levels
with a small margin of error. When people were used to a
poor environmental situation for a long period, it had a
significant impact on their normal lives. [22]

In 2016, Sonjoy Chakraborty discussed the detrimental
effects of traffic congestion on Bangladesh's economy. Based
on five expense computation [travel delay externality cost,
dead-weight reduction loss, travel time expense, real-time air
pollution & vehicle running cost], the study exhibit that
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mitigating traffic jam only in Dhaka city can increase the
Gross Domestic Product (GDP) of Bangladesh to 35% and as
a result, it will make a great positive impact on the national
economy as well as on the environment. [23]

Daljeet Singh et al. (2016) provided the green light for a
creative strategy to forecast vehicular traffic noise using
machine learning algorithms. On an hourly basis, they were
able to predict the corresponding continuous sound pressure
levels in Patiala City. They used the mean velocity of the
vehicle, the number of heavy cars, and traffic volume as
input constraints variables for this reason. Aside from that,
the accomplishments of the Standard Model Structure,
Decision Trees, Random Forests, and Genetic Algorithms
were reliably calculated using several metrics. As a result,
they were able to determine that the Random Forests
outperformed the parallel strategies in terms of sound
intensity estimation. [24]

Rao & Rao (2012) introduce a novel and fascinating
technique for identifying traffic congestion on India's urban
arterials, as well as alternative methods for identifying and
measuring metrics for urban arterial congestion. A
comprehensive analysis is conducted based on the traffic

control parameters like speed, travel time/delay, and volume
of traffic. They recommend using a Wi-Fi signal transmitting
network and a detector across the street to detect the
congestion. This method was found to be effective in
deciding whether a route is crowded or free-flowing with
great accuracy. [25]

A closer inspection of the literary works listed above
reveals that, despite the attempts of many scientists to
simulate traffic noise, monitor and track traffic congestion,
no fruitful outcomes appear to have been obtained for
detecting and tracking traffic congestion. However, several
researchers used a Wi-Fi transmitting network and manually
for detecting traffic congestion on street. Monitoring traffic
congestion for the whole day is so complex for a person and
there is a chance of error as well as for Wi-Fi transmitting
network as there is a chance of missing data due to network
error or faulty in the devices. On the other hand, Google
Maps may be the suitable option for traffic congestion
monitoring as it is operated by satellite (GPS technology).
The approach proposes a new strategy for traffic noise
estimation to overcome the relative challenges.
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Figure 1. Selected route on Dhaka city map.
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3. Materials & Methodology

The human ear seems to have a dynamic response to
sound. The physical calculation of sound intensity level and
an individual's understanding of the loudness of sounds do
not have a clear relationship. The human ear does not react to
all wavelengths, even though the sound is made up of them.
Wavelengths that the auditory system would not respond
should be screened out when evaluating highway sound
quality. [26] Weighting loops, which strip out specific
frequencies, are commonly used in sound-level meters. The
A-scale on a noise level sensor more likely represents the
sound quality of the human ear. [27]. Sound amplitude and
pressure are the most popular indicators of sound level. The
effective amount of noise energy released per unit surface
area perpendicular to the acoustic wave path, expressed in
Pico-waits per square meter, is known as sound intensity.
[28]. As no instrument might be used to take a direct measure
in this field. The square of sound force is normally equal to
sound intensity. [29] Sound frequency is represented using a
logarithmic scale known as decibel (dB) and it deals with a
wide variety of numbers. Several types of vehicles, such as
heavy and light trucks/buses, motorcycles, and two-wheelers,
are likely to be the source of street noise. The total noise is
influenced by a variety of aspects, such as the vehicle
movement and the proportions of various transportation
modes in the road network. [30]

3.1. Scope and Area of the Study

In Bangladesh, ‘Farmgate’ is the key connection point to
travel all the major regions of Dhaka city. Among all the city
routes the Natun Bazar to Farmgate route is the most densely
vehicular route and source of huge noise pollution which can
clearly be understood from figure 1. [31] This route is also
important based on the economic background of the city. The
most significant aspect of this route is both side of the link
road [Natun Bazar to Banani] is connected with the
International Airport of the city.

3.2. Data Collection

Taking the investigation's overall objective into mind, a
field information collection plan is meant to accurately
collect the necessary data for the assessment's noise level.
Based on the survey, several spots of highway road [Natun
Bazar to Farmgate] have been shortlisted due to heavy traffic
concerns. The chosen position in our case study is near the
bus stations, where traffic congestion is a frequent
occurrence. These spots are Natun Bazar, Gulshan-2, Banani,
Shoinik Club Mor, Mohakhali Fly-over, Jahangir Gate, Bijoy
Sarani & Farmgate. The illegal movement of two-wheelers
and auto-rickshaws is primarily to blame for these problems.

During the morning [7:00 AM to 11:00 AM], afternoon
[11:00 AM to 4:00 PM], and evening [4:00 PM to 9:00 PM]
hours of the day recordings of weighted noise levels were
recorded at three-minute intervals and the highest noise level
was reported. The sound level meter was installed at a 2.5 m

and 5.0 m interval on both sides of the spots along the
alignment, including the stoppage/signal position, and was
installed at a height of 120 cm above ground level.

Traffic congestion assessment was done using Google
Maps. This assessment was made from 7.00 AM to 9.00 PM
and the observation interval was 15 minutes for the selected
stoppage as like noise pollution measurement. Traffic
congestion monitory report was recorded for every 15
minutes for the whole busy hour.

According to Google map, there are four types of
assessment on traffic congestion and are green, orange, red,
and dark red color line. The green color line means the traffic
is moving freely on the streets. Based on the waiting time of
vehicles in a traffic jam on a portion of the street monitored
by satellite (GPS technology) it provides orange, red, and
dark red marking on the street. Hence, the green line means
no slowing vehicle and other signal indicates the vehicles are
not able to run on its full velocity because of traffic
congestion. This same procedure has been performed for
seven consecutive days on a regular time to make an average
assessment of a week neglecting any individual days’ impact.
After that, the time coverage portion under different color
lines has been computed using excel programing and shown
in table 3 for both direction traffic movement conditions of
Natun Bazar to Farmgate route. Based on this data overall
average access on this route for traffic movement has been
computed as a simple average formula and exhibited in table
4. Besides this, we assessed the passenger (30 private cars,
30 motor vehicles, 30 local buses, and 30 CNG) how much
time they required to travel this route and finally we made an
average of time they experienced to travel this route and
showed in table 5.

Table 1. Ambient noise level standards in Bangladesh.

Standard Value (dBa)
Category Zones Day Night
A Quiet zones 45 35
B Residential area 50 40
C Mixed area 60 50
D Commercial area 70 60
B Industry area 75 70

3.3. Noise Level Standards in Bangladesh

Ambient noise level standards for different zones in
Bangladesh approved by Bangladesh Environmental
Conservation Act 1997 has been exhibited in table 1. [32]

3.4. Noise Level Measurement Procedure

The measurements have been duly monitored with the
Sound Level Meter (Model: ST-8820) which continuously
displays the Sound Pressure Level (SPL), Equivalent Sound
Level, Maximum and Minimum Sound Pressure Levels, and
Sound Exposure Level (SEL) over the specified operating
time. The appropriate A-weighted sound-pressure-level data
were recorded during the morning [7:00 AM to 11:00 AM],
afternoon [11:00 AM to 4:00 PM], and evening [4:00 PM to
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9:00 PM] hours of the day. Recordings of weighted noise
levels were recorded at three-minute intervals and the highest
noise level was reported. The sound level meter was installed
ata 2.5 m and 5.0 m interval on both sides of the spots along
the alignment, including the stoppage/signal position, and

was installed at a height of 120 cm above ground level. This
measurement was taken for seven days continuously and
made an average noise level for seven days on the selected
spot and the final report has been exhibited in table 2.

Table 2. Noise level intensity in different location [Natun Bazar to Farmgate route].

Date Location 06/07/2020 07/07/2020 08/07/2020 09/07/2020 10/07/2020 11/07/2020 12/07/2020 Avg.
Natun Bazar 923 95.0 94.6 92.0 95.5 93.8 92.2 93.6
Gulshan-2 100.9 100.8 101.8 102.2 102.9 102.2 103.1 102.0
Banani 105.4 108.7 105.0 107.9 107.1 104.9 105.3 106.3
Shoinik Clab Mor 100.9 99.7 100.7 103.9 103.1 103.8 104.1 102.3
Mohakhali Fly-over 99.9 100.9 101.9 102.1 102.5 102.1 102.9 101.8
Jahangir Gate 101.9 101.8 100.8 101.9 100.7 104.1 99.1 101.5
Bijoy Sarani 99.1 101.9 102.8 99.1 100.8 105.1 99.9 101.2
Farmgate 99.5 102.9 102.7 99.9 102.9 101.1 100.1 101.3
Table 3. Average traffic accessibily from Natun Bazar to Farmgate route based on traffic signal.

Route direction Signal Natun Bazar Gulshan-2 Banani Shoinik Clab Mor Mohakhali Fly-over Jahangir Gate Bijoy Sarani Farmgate

G 63.41 8.52 3.76 5.26 29.07 4.51 5.76 8.77
Natun Bazarto O 27.50 38.85 3534 3529 40.10 30.82 30.33 21.81
Farmgate R 8.09 42.61 49.87  46.13 26.57 45.87 44.86 42.59

M 1.00 10.02 11.03  13.32 4.26 18.80 19.05 26.83

G 59.21 10.78 6.02 7.27 31.33 6.52 9.03 9.28
Farmgate to (6] 36.34 38.60 38.01 39.86 37.60 31.08 30.08 22.81
Natun Bazar R 3.80 42.11 42.8 42.36 26.32 45.87 43.36 38.83

M 0.65 8.51 13.17  10.51 4.75 16.53 17.53 29.08

4. Results and Discussion

The intensity of people to press hydraulic horn has a clear
relation with the signal provided by traffic police at the
different locations all over the study region which is clear
from figures 2-4. Natun Bazar to Farmgate is a two-way road
and traffic moves in both ways. For this reason, the study of
vehicle accessibility has been studied both ways. During this
study report, it is clear that people waiting up to a certain
level tend to press the hydraulic horn to make a concern of
the traffic police to provide their route as free access for the
vehicles. But if the waiting time limit is for a longer period
they lose interest in pressing the horn as the traffic police
have not seemed to be altered his mind to provide free
access. On the other hand, it is blatant that if the traffic signal
is always green then most of the drivers don’t interest to
press the horn in vain. Most of the driver’s press horns just to
make a reminder to slower vehicles ahead to provide traffic-
free access so that they might overtake the vehicle during the
green signal time. Natun Bazar has the lowest noise polluted
(93.6 dBa) area compared to other spots that have been
studied in this research work and it is clear from figures 2-4
that is the benefit of highest free accessibility (63.41%) of the
vehicle in this link road and well planning about traffic
movement. The effects of individuals' driver attitudes have
been documented based on questionnaire surveys and field
observation. It is noticeable that they are experiencing
significant issues such as headaches, decreased job
performance, decreased focus, exhaustion, tension, and
tiredness.

Google map has become popular all over the world for its
numerous features added day by day. People can check their
destination route condition before starting their travel. Using
Google Maps apps, we made a study of present traffic
accessibility on the Natun Bazar to Farmgate route. We have
found that although this whole route is 4 lane road
considering the present scenario most of the portion of this
route was found accompanied by overloaded mixed traffic.
There is no consideration or strict rules that have been
followed for this mixed traffic and erratic movement of the
vehicle in the roadway. It is also explored that the more the
arterial roads connected with the main roads the more the
traffic jam occurred and these spot works as a source of noise
pollution to attract the concentration of traffic police. A total
of 6 arterial roads connected in Farmgate area and that’s why
most of the time of a day there is a huge wastage of time
occur for only traffic jam and there is a negative impact in
the national economy as this route is very important for the
economic zone. For Natun Bazar to Farmgate route only
8.77% and for Farmgate to Natun Bazar route only 9.28% of
a day there is free accessibility of traffic movement which is
so poor a developing country like as Bangladesh. 21.81%,
42.59% & 26.31% of a day the driver gets the yellow line,
red line, and dark red line coverage from Natun Bazar to
Farmgate route and 22.81%, 38.83% & 29.08% of a day the
propeller finds the yellow line, red line and dark red line
coverage from Farmgate to Natun Bazar route [Table 3]. On
an average of 9.06% and 8.46% of a day the propeller gets
free access on this route based on the traffic movement
direction [Table 4]. This research was carried out from 7:00
AM to 9:00 PM [14 hours] for several consecutive days. So,
from this analysis, we can say that during this 14 hours’ busy
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time 1 hour and 16 minutes [9.06%] or 1 hour and 11 minutes
[8.46%] the passenger can travel freely and rest of the time

they have to spend in vain which is a huge loss for any
developing country.

Maximum noise level in different locations
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Figure 4. Vehicle accessibility for different line coverage from Natun Bazar to Farmgate route direction.

Table 4. Overall accessibility percentage of the road.

Route direction Signal Overall road coverage percentage (%)
G 9.06
Natun Bazar to o 5.73
Farmgate R 7.12
M 78.09
G 8.46
Farmgate to o 5.69
Natun Bazar R 6.55
M 79.3

This route is 7 km in length only but takes a long time to
travel mainly due to improper planning of the city. An
average of around 2 hours is required to cross this whole road
[Table 5]. Motor vehicle and the private car is a high-speed
vehicle with privet ownership and hence they mainly try to
travel their destination within shortest possible time. But on
the other hand, CNG drivers and bus drivers waste time
mainly for searching purposes. That’s why they are
responsible for the delay.

Table 5. Average travel time from Natun Bazar to Farmgate route.

Type of Vehicle Average travel time (hr.)
Bus 3.25
Car 1.25
Motor Vehicle 1.10
CNG 2.50

In the last decade neither the road width has been

increased nor new strategies have been adapted in the
roadway, Bangladesh Road Transport Corporation [BRTC]
has permitted 1558 buses and 500 trucks to run in Dhaka city.
During the last six years’ city, bus routes have been doubled
and these buses are more responsible for traffic jam because
they pick up traffic from anywhere in the route as well as
they wait for searching passenger blocking the passage for
traffic. The total number of vehicles in Dhaka city is
currently 1,517,929. Among these 35,834 buses, 10,721
minibuses, 21,498 auto-rickshaws, 708,970 motorcycles, and
291,082 automobiles are available. [33] As a result, the
average velocity of Dhaka city has decreased to 4.5 km from
21 kmph over the last twelve years. [34] Where it was
required 20 minutes to travel such length of the road, now
required 1 hour 33 minutes considering the average velocity
of Dhaka city. But practically it requires 2 to 3 hours as the
average velocity of the vehicle on this road is the lowest
among this capital city, Dhaka. Every day, Dhaka's traffic
costs the nation 3.2 million hours of work. [35] This time
killing road will continue a bad impact on the national
economy if it continues.

Natun Bazar to Farmgate is one of the major roads of the
country as well the economy of Bangladesh will greatly
depend on the future traffic condition of the capital city,
Dhaka. Although there are some major projects is running to
mitigate this present scenario but it has made it too late to
perform. More planning work is necessary before the end of
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the life cycle of a road about the possible alternative ways for
passenger transport system by minimum installment on the
present roadway.

5. Conclusions

From the above study, we can conclude the followings:

a.

Considering Natun Bazar to Farmgate route maximum
percentage of green signal coverage was 63.41% in
Natun Bazar and the maximum percentage of Dark Red
signal coverage was 26.31% in Farmgate on an average
of seven study days’ period.

. On the other hand, when the route was Farmgate to

Natun Bazar we have found the maximum percentage
of Green Signal coverage was 59.21% in Natun Bazar
and the maximum percentage of Dark red signal
coverage was 29.97% in Farmgate on an average of
seven study days’ period.

. We have found maximum average noise level is 106.3

(dBa) in Banani and the minimum noise level is 93.6
(dBa) in Natun Bazar which is very alarming for the
city dwellers.

. This excessive noise level (dBa) proves that the noise

level in Dhaka city is unpleasant for the passenger as
well as the laborers and people who work in the
industry or live in the residence beside this route.
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