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Assessment of Fluctuationsin Traffic Noise
Levels with Simultaneous Traffic Density

Manoj M. Yadav, Bhaven N. Tandel

Abstract: Transportation is one of the important pillars of the
nation’s economic and overall growth. As transportation is very
important, it has its negative impacts on the environment as well
as human health. One of its negative impacts is traffic noise
pollution. This paper focuses on the study of the relation between
traffic density and an increase or decrease in noise levels. The
study has been conducted in Surat city, India (tier 2). The noise
levelswere monitored in atotal of 5 stretchesand 12 locations of a
busy commercial area of Surat city for the day time. Traffic count
was done in the form of 2 wheelers, 3 whedlers, 4 wheelers, bus,
and trucks. It was found that noise levels in the area are 77dBA,
which is higher than the permissible standards set by the Central
Pollution Control Board (CPCB) in the Government of India.
Also, the study indicates that, if the number of vehicles is
increasing, it is not necessary that the equivalent noise level
should increase and vice versa, because noise level s are dependent
on a lot of other factors like traffic flow, honking of horns, lane
indiscipline, unauthorized parking, heterogeneity of vehicles in
traffic. Heterogeneous nature of traffic in India and lane
indiscipline by vehicle users, traffic often gets congested which
results in honking of horns. Ttraffic noise levels are not always
directly proportional to traffic count, they may fluctuate very
randomly, due to reasons enumerated above.

Keywords: Traffic noise, Leq, Heterogeneous traffic, Lane
indiscipline, Unauthorized parking, Honking of horns.

. INTRODUCTION

I ndia, as a developing country has many issues related to

its road transport systems, especially in urban areas. Due to
population explosion and rapid urbanization in tier 1 and tier
2 cites, high traffic volume has become a big issue in these
cities. With an increase in traffic volume, the problem of air
pollution and noise pollution has become severe these days.
Traffic noise is one of India's mgjor contributors to overall
environmental noise[1]. The population and the consequent
number of vehicles have grown tremendously in an
unprecedented manner, which has shown that urban planning
inmajor citiesisinadeguate[2]. Thishas engulfed our citiesin
problems related to traffic and noise pollution.
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Due to the above-mentioned health effects, traffic noiseis
also associated with reduced work performance in exposed
people with workspaces near the road[3]. Now thereis a new
challenge for people who are particularly sensitive to traffic
noise to examine health safety and well-being. Given all the
variables that are unique to the high traffic environment and
its effects on humans, it is important to systematically
examine the effects of noise.

Traffic noise emission measurement is not simple and
varies with vehicle types and physical conditions, speed,
honking, and geometry on the road [4]. Especially for Indian
cities study of traffic noise is tedious because of lack of road
discipline, heterogeneous traffic, bad conditions of the road,
narrow lanes, honking of horns and traffic congestion [5]. In
developed countries, unlike Indian conditions traffic is
homogeneous i.e. consists mostly of cars as well as citizens
would nor honk horns frequently which results in direct
correlation between a number of vehicles and traffic noise
associated with it [6]. In this paper, an attempt has been made
to study traffic flow characteristics and their correlation with
noise levels in busy crowded markets of atier-11 Indian city.

[I. METHODOLOGY

The study was conducted in Surat City (Gujarat), India's
tenth largest city which currently has an estimated 4.6
million-plus population. Over the past decade, an
incomprehensible population growth level of 76.02% was
observed as a by-product of rapid industrialization [5].
Chowk Bazar area in the central Surat is chosen for this
analysis. The areaisone of Surat city's most popular and busy
commercia areas as al kinds of shops exist in the
surrounding area. The areaiis having very high traffic volume
since it contains important collector roads. Fig. 1 shows five
different stretches for noise monitoring and traffic survey
picked. Two noise monitoring stations have been chosen on
each stretch as shownin Table |
Tablel: Details of different stretch selected for study and

noise monitoring stations

Sr no. Stretch Monitoring station
1 A (Bhaga Talav main road) Al & A2
2 B (Bhagal to station road) Bl & B2
3 C (Kaskiwad bhagal road) Cl& C2
4 D (Kot safil road) D1 & D2
5 E (Nanpura main road) El1& E2
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Noise level monitoring in the area was done using KIMO
DB300 class 2 sound level meter, which is highly precise and
takes 8 readings of noise levelsin one second.
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Noise monitoring protocol by the Central Pollution Control
Board (CPCB) was followed for monitoring[6].

Noise monitoring was done for only day time interval
mentioned in noise monitoring protocol, whichis6 AM to 10
PM or 75 percent of the time between 6 AM to 10 pm as area
selected for study was a busy commercial area having peak
traffic density throughout the day and evening timing rather

Noise Monitoring Locations

0o
C .ooglc

than in the late night. After 10 PM due to closure of shops
traffic density drops 80 to 90 percent as compared to day
time.Traffic characteristics in the form of traffic count were
done manually on al 5 stretches. Number of vehicles in the
form of 2 wheelers, 3 wheelers, 4 wheelers, bus, and truck
were counted throughout the noise monitoring period.
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Fig 1. Map showing different stretch selected for study and noise monitoring stations

[1l. RESULTSAND DISCUSSIONS

A. Noise monitoring survey

With the use of the noise level meter, the noise levels were
measured at different points within the study area. It was
carried out in five separate stretches at ten sites. Table No. 1
shows the specifics of the noise monitoring stations. The
noise levelsin the study area were monitored between 9 AM
to 9 PM, as covering 75 percentage time intervals of 6 AM to
10 PM mentioned in the noise monitoring protocol by CPCB.
The noise level meter was set up upon a tripod stand,
adjusting the height of the microphone in sound level meter to
be between 1.2 to 1.5 meters above the ground as it is
considered asthe average height of the human ear. Thistripod
was kept on a footpath alongside of study road as it was an
appropriate distance from the flow of traffic. Following table
number Il shows equivalent, minimum and maximum noise
levels observed in the areafor 12 hours of monitoring.

Tablell: Noiselevels observed in different locations

LOCATION | Leq (dBA) Lmax (dBA) Lmin (dBA)
AL 793 112.4 62.4
A2 786 107.4 62.3
B1 78 104 60.2
B2 78.1 104.4 60.8
c1 79.7 105.9 63.4
c2 785 104.8 60
D1 771 105.4 66.8
D2 79.2 103.9 64.4
El 785 1033 62.4
E2 7838 105.1 60.3
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Also figure 2 shows, in all noise monitoring locations the
noise levels are higher than 78dBA. This implies that in the
study area noise pollution is crossing its limit set by the
ministry of environment and forest (MoEF) as well as the
Central pollution control board which is 65 dBA for the
commercia areafor the day time.

Figure 3indicatesthe hourly difference between 9 amand 9
pm on noise levels. It can be found that the noise levels are
high in the morning from 10 am to 11 am and from 6 pmto 9
pm in the evening as it is peak hours of traffic. Thus, these
hours can be named for the study area as peak noise hours.

Noise Levels
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Fig 2. Equivalent, minimum and maximum noise levelsin
all locations

B. Traffic survey

A second important part of the study conducted was a
traffic survey.
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As mentioned in methodology traffic count was done
manually, by counting a number of vehicles passing from
monitoring location. Five different individuals were counting
vehicles as 2 wheelers, 3 wheelers, 4 wheelers, buses, and
trucks respectively for the entire monitoring period. Table I11
shows the total number of vehicles passed from different
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locations as well asits classification according to its type.

Following figure 4 shows that the traffic in the study area
is not homogeneousin nature, it is heterogeneous in nature as
anumber of 2 wheelers and 3 wheelers are highly dominating
the traffic flow.

Hourly variation in noise levels
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Fig 3: Hourly differencein noise levelsfor all stretches

Tablelll: classification of traffic count

Stretch 2w 3W 4W | Bus | Truck Total
A 24084 | 6822 | 4036 | 165 3 35437
B 26963 | 8617 | 8382 | 112 65 44565
C 27584 | 11337 | 5800 | 183 43 45211
D 28080 | 10808 | 8329 | 143 49 47733
E 18815 4078 6614 | 155 0 29517
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Fig. 4: Traffic count in all stretches
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Figure 5 displays hourly traffic changes for al five
stretches from 9 am. to 9 p.m. It can be found that the traffic
count for stretch A and B is less than other stretches, thisis
because three-wheelers are prohibited on stretch A and B
from 10 am. to 12 p.m. and from 5 p.m. to 7 p.m., and
three-wheelers take high traffic count percentages.

While carrying out the analysis, it was observed that in any
instance of time the auto-rickshaws are high in number as
these roads are main collector roads that link important
commercial areas. Because of the high number of
auto-rickshaw traffic flow is congested leads to horn honking,
which raises noise levelsin the region.

The traffic composition in al study stretches is
heterogeneous. Two-wheelers share 68 to 70% and
three-wheelers share 18 to 20% of total traffic, due to this
heterogeneous nature of traffic and lane indiscipline by
vehicle users, traffic often gets congested which results in
honking of horns.

This traffic congestion situation is very common in peak
hours hence noise levels are high in peak hours. Also, avery
important reason observed in the areafor traffic congestion is
unauthorized perking. People park their vehicles at the
roadside which lowers the space available to free flow of
ongoing vehicleswhich ultimately resultsin traffic congestion
and horn honking.
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Hourly variation in traffic
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Fig. 5: Hourly variation in traffic flow

C. fluctuations in noise levels and simultaneous traffic
density

figures 6 to 10 shows variations/ fluctuationsin noise levels
to its simultaneous traffic count on an hourly basis. The
vehicle count is a normal integer scale, on the other hand,
noise levels are in logarithmic scale. It means that if one or
two decibels of noiseisalso increasing, it can be considered a
significant change in noise level. The first observation from
these figures implies it is not always necessary that, if the
number of vehicles is increasing, simultaneous noise levels
will alsoincrease. Asthesefiguresare showinginaparticular
hour sometimes noise levels are simultaneously increasing
with a respective traffic count of that particular hour, for
exampleinfigure6at 9 AM and 11 AM, infigure7 at 11 AM,
etc. Onthe other hand, most of thetime, almost the same noise
levels are appearing at different traffic counts of the
respective hour, for example, infigure 7 at 9 AM and 10 AM,
figure 8 at 9 AM and 11 AM, etc. Also, in some instances,
noise levels are decreasing as traffic count is increasing, for
exampleinfigure7at 7 PM, infigure9at 1 PM, 2 PM and 3
PM, etc. several reasons are observed for such fluctuationsin
noise levels, the primary reason is honking of horns. For
instance, at a non-peak hour, due to unauthorized parking,
sometimes the free flow of traffic gets disrupted and traffic
congestion happens where people will start honking horns
which will lead to an increase in noise levels at a lower
number of vehicles also.

The second reason can be enlisted as lane indiscipline
observed in the selected study roads, for overtaking another
vehicle, people may leave their respective lane of free flow
and try to go by another lane at which aready vehicles in
motion are available, thisalso resultsin honking of horns that
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fluctuates noise levels.

Another important reason is the heterogeneity of traffic in
India. Unlike in developed countries where traffic is
homogenous i.e. mostly consists of four-wheelers, in Indian
conditions the number of two-wheelers and three-wheelersis
higher than four-wheelers and the same was observed in the
study area. Hence because of the lack of driving discipline of
two-wheelers and three-wheel ers al so contribute to increasing

in noise levels at lower traffic count.
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IV. CONCLUSION

A lot of previous researches, especialy in developed
countries indicates that as traffic count increases, respective
noise levels also will increase[7][8]. It is true for developed
countries as the traffic is homogeneous as well as people
follow lane discipline and won't honk horns until its
necessary. But for Indian conditions, it is not necessarily true
due to severa reasons. Heterogeneous nature of traffic in
India and lane indiscipline by vehicle users, traffic often gets
congested which results in honking of horns. This traffic
congestion situation is very common in peak hours hence
noise levels are high in peak hours. Also, a very important
reason observed in the area for traffic congestion is
unauthorized perking. Due to these observed reasons in the
study area, it can be concluded as traffic noise levels are not
always directly proportional to traffic count, they may
fluctuate very randomly, due to reasons enumerated above.
For this season, an evolutionary computing tool-based noise
prediction mathematicall model may be developed for
heterogeneous traffic conditions of developing countries like
India
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