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Abstract : Noise pollution is a very critical issue for a better 
quality of life in urban settings. This study has been conducted to 
investigate the temporal and spatial fluctuation of noise levels in 
the vicinity of urban roadways. A total of twelve sites have been 
covered, eight in residential area and four in commercial area for 
this study. The monitoring of noise levels in residential and 
commercial areas in the capital city of India, Delhi, has been 
carried out from 18th of July to 12th of August 2017 using Sound 
Level Meter (Larson & Davis 831). The monitoring has been 
done only on working days and in good weather condition as per 
standard procedure, special care has been taken to reduce the 
effects of wind. Temporal distribution shows that the noise level 
in morning at the residential area has been more than the 
prescribed standard and reached up to 84.8 dB (A) in comparison 
to the commercial areas which has been remains up to 79.46 dB 
(A). Spatial distribution revealed that   the noise level at Ashram 
Chowk remains in the range of 75 to 80 dB (A) which is 
maximum in comparison to all other selected location of 
residential area followed by Moolchand which remains in the 
range of 70 to 75 dB (A). In commercial area the noise levels 
remain in the range of 65 to 70 dB (A) at Connaught Place outer 
Circle (CPOC), which is remain maximum among all selected 
location. The noise level exceeds the recommendation of CPCB 
at all eight locations of residential area and two locations of 
commercial area out of four. It can be concluded that the 
residential area near urban roadways remains more prone to 
noise pollution in comparison to commercial area. Planning and 
public knowledge about the long term noise risk may help in to 
relieve the noise risk in urban areas.         
Keywords: Noise Levels, residential area, commercial area, 
urban roads, Spatial Distribution.  

I. INTRODUCTION 

The sources of noise pollution in Delhi City include 
stationary (loudspeakers, industries and factories) and non- 
stationary (road traffic, air traffic and crowds on the 
passageways) are amongst the main anthropogenic sources 
of noise in Delhi. The expanding concern of researchers and 
designers for noise pollution for urban areas is obvious from 
the substantial numbers of studies which have been done 
amid most recent couple of decades [1-3]. The noise related 
problem is mainly associated with the urban areas in 
comparison to rural due to high density of traffic.  
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Since vehicular traffic is major source of noise, it is not 
surprising that most of the previous researches have been 
carried out on road traffic noise [4-6]. Singh and Jain (1992) 
[7] have observed maximum noise levels in commercial 
areas followed by industrial and residential areas of Delhi. 
Commercial and industrial activities are also responsible for 
the urban noise pollution in Delhi but up to very fewer 
levels. In India,the comparative study of noise monitoring in 
residential and commercial areas is confined to few cities 
like Delhi, Mumbai, Gorakhpur and Nashik [8-10].  One of 
the such study has been conducted by Maraleet. et. al., [11] 
for the comparative analysis of noise pollution in pilgrimage 
places of Maharashtra. They have examined the noise 
pollution both in terms of the scientific and volumetric and 
establish relation between visitor volume and noise 
pollution. In another comparative study of noise pollution 
for some cities of India done by Ghosh et. al., [12] 
compared vehicular and railway traffic noise and their 
impact on human health. Khan et. al., [13] have conducted 
their study for road traffic noise at New Delhi and found that 
the industrial area has been more prone to noise pollution in 
comparison to silent area. Some spatial and temporal studies 
also have been conducted in developing countries like 
Nigeria, Pakistan, Iran etc. One such study has been 
conducted at Nigeria by Baloye and Palamuleni [14] they 
have establish around eight hundred noise monitoring 
stations, taken at 20 different places in the morning, 
afternoon, and evening of sensibly selected weekdays, in 
each urban area, were used for this study. Study shows that 
average noise levels in the urban hubs at between 53 dB(A) 
and 89 dB (A). In another study at Pakinstan by Farid et. al., 
[15] have conducted the noise monitoring studies at various 
location of Residential, Commercial and Industrial area of 
and reported that the maximum noise level in industrial 
zone. Pinto and Mardones [16] have conducted their study at 
Copacabana, Rio de Janeiro Brazil and have reported that 
the simulation of noise pollution can be done by mapping. In 
another study done by Mehdi et. al., [17] in Pakistan they 
have reported that the maximum noise level in Pakistan was 
over 101dB that is nearly equal to the noise level which may 
affect the hearing potential. The literature review shows that 
temporal and spatial distribution of noise level has not been 
addressed so far in India. Therefore, the objective of current 
study is to investigate the temporal and spatial fluctuation of 
noise levels in the closed vicinity of urban roadways. 

II. Materials and Method  

A. Description of the Study Area 
Delhi authoritatively known as National Capital Territory of 
Delhi (NCT), is a union territory and city 
of India containing New Delhi, the capital of India.  
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 It is the City has proper's population of over 11 million, the 
second-highest population in India after Mumbai, while the 
whole NCT's population has been about 16.8 million. Total 
number of registered vehicles in Delhi is around 1, 05,000 
i.e., second most number of vehicles in India [18]. In recent 
years many corporate office has been established in Delhi 
that attracts job seekers from rural area to migrate due to 
which population load has been increasing drastically. Delhi 
is also international trade centre of India, Railways and 
roads have been developed to connect all cities [19]. Fig.1 
shows the geographical location of Delhi and study areas. 
Ashram, Nizamuddin and Lajpat Nagar-II are selected as 
residential area in Delhi while Connaught Place Inner, outer, 
middle circle and Lajpat Nagar Central Market are selected 
as commercial area for the study. Residential areas are 
situated in south Delhi though Connaught Place commercial 
area located in New Delhi. These locations have been 
selected on the basis of population density and traffic 
volume that has been discussed in the subsequent section.  
   

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.1. Geographical location of New Delhi, India and 

major road of study area 
Eighteen temporary noise monitoring stations, Noise 
monitoring (NM) 1 to NM 18 shown in Fig.2 have been 
established for 24 hr noise monitoring in residential area and 
Twenty-six monitoring station have been established in 
commercial area for the study. The noise monitoring stations 
have been established on each junction where traffic merges 
or diverted or where flow of traffic changes.  
.     

 
 
 
 
 

 
 
 
 
 

Fig.2. Spatial distribution of noise monitoring station in 
residential and commercial area. 

B. Traffic volume 
Developed countries like European nations, United States, 
Australia and Japan have design their own noise propagation 
models for 2D and 3D noise mapping that helps to show the 
spatial distribution of noise levels. However, Indian doesn’t 
have such model for 2D and 3D noise mapping. Therefore, 
traffic volume in PCUs has been determined for the 

validation of spatial distribution results. The PCU has been 
calculate using equation. 

    
     
     

 

Where, Kc is the density of car,    is the width of lane and 
Kt denoted as the density of truck.   The traffic volume in 
PCUs at the junction of monitoring site at residential area in 
morning and evening peak hours is shown in Fig. 3. In 
morning the peak hour flow has been maximum towards 
Lajpat Nagar followed by Maharani Bagh and minimum 
towards Nizamuddin. The flow of traffic has been reversed 
in evening and maximum flow has been registered towards 
Maharani Bagh as expected due to reverse flow of traffic in 
evening time i.e., 16999 PCUs. 

 

 

 
Fig. 3 Peak hour traffic flow in morning, afternoon and 

evening in terms of PCUs at residential area 
As shown in fig. 4 in the commercial area the maximum 
traffic volume has been observed towards Connaught Place 
and minimum towards Janpath in morning peak hour. The 
traffic volume remains almost same in evening peak hour 
also but the flow remains maximum towards India Gate 
followed by Connaught Place. The minimum traffic volume 
remains towards Janpath in evening peak hours same as in 
morning. 
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Fig.  4 Peak hour traffic flow in morning, afternoon and 

evening in terms of PCUs at commercial area.  
C. Noise monitoring instrumentation  
The noise monitoring has been done as per standard 
procedure prescribed by CPCB, 2005 [20] and the same has 
been recommended by and recommended by ISO 1996 part 
1 and part 2[21]. Sound Level Meter (Larson & Davis 831) 
has been used for noise monitoring.  The Larson Davis 
Model 831 is a fifth generation Larson Davis sound level 
meter, use for simple single handed operation; it is fully 
featured, elegant and versatile with an ever expanding 
firmware platform. It allows for annotative noise 
measurements with a voice memo via a headset plugged into 
the AC/DC output jack or directly through the condenser 
microphone.    
2.3 Monitoring Procedure  
Noise monitoring has been on working days and in peak 
hours only.  Special care has been taken to reduce the effects 

of wind and rain. Two Sound Level meters on both side of 
the road has been used to coup up the traffic variation in day 
and night time. Hourly average noise monitoring has been 
done from 18th of July to 12th of August 2017, excluding 
Saturday, Sundays and holydays. Total twelve areas have 
been covered, eight in residential area and four in 
commercial area for the present study as listed in table. 1.   
 

Table. I: List of study area with code 
S.No Sites Codes 

Residential  
1. Ashram Chowk AC 
2. Jangpura JAN 
3. Bhogal BHO 
4. Nizammuddin NIZ 
5. Lalalajpat Rai Road  LRR 
6. Defence Colony Flyover  DCF 
7. Lajpat Nagar II  LN 
8.  Moolchand Flyover  MF 

 
Commercial  

9. Connaught Place Inner Circle CPIC 
10. Connaught Place outer Circle CPOC 
11. Connaught Place middle Circle CPMC 
12. Lajpat Nagar Central Market LNCM 

 Following procedure has been used during noise 
monitoring. 
 Microphone with tripod has been used for noise 

monitoring. 
 Time, date and whether condition has been monitored 

continuously. 
 Before and after noise monitoring the instrument has 

been calibrated using Larson Davis CAL200 Sound 
Level Calibrator. 

 The monitoring has been done only in good weather 
condition. 

The vehicles have been monitored in 10 seconds period and 
divided into two wheelers, three wheelers, Light motor 
vehicles and heavy motor vehicles.   

III. RESULTS AND DISCUSSION 
 

A. Temporal distribution of noise level   
Figure.5 shows the temporal distribution of noise level in 
terms of Leq value for residential area at different site 
selected for monitoring in day time from 6 AM to 10PM and 
in night time from 10 PM to 6AM. The result revealed that 
the maximum noise level has been found at Moolchand 
flyover (MF) i.e.,84.8 dB(A) in day time at 9AM followed 
by 84.4 dB(A) at Nizamuddin (NIZ) in evening time at 
9PM. The maximum noise level in these areas may be due  
to the heavy traffic flow in peak hours. The minimum noise 
level has been found at Bhogal 57.4 dB (A) at 2AM 
followed by 59.3 dB (A) at Defense colony at 6 AM. The 
noise exposer levels indicate that the selected area has been 
continuously facing traffic noise that could cause serious 
health problems.    The noise level has also been compared 
with the prescribed standard (PS) for day and night time that 
clearly shows that the noise level in and as well in night 
time always remains more than the PS.    
  

490 1667 83

131

1121

606

393

802

193

417 2480 923

Connought Circle

2239

Evening Peak Hour 18:00 -19:00

3004 Peak Hour Flow: 9305 PCUs

J
a

n
p

a
th

2
0
2
9

1
8
5
8

B
a

ra
k

h
a

m
b

a
 L

a
n

e

1
3
8
7

1
8
0
7

2465

3821

India Gate
(b)Evening Peak Hour 

366 3016 185

260

1279

976

630

759

334

341 2552 607

Connought Circle

3567 Morning Peak Hour 10:45-11:45
Peak Hour Flow: 11305 PCUs

3442

2
5
1
5

B
a

ra
k

h
a

m
b

a
 L

a
n

e

1
5
5
1

4326

3499

India Gate
(a) Morning Peak Hour 

J
a

n
p

a
th 1

9
8
7

1
7
2
4

https://www.openaccess.nl/en/open-publications


 
Temporal and Spatial Fluctuation of Noise Levels in the Closed Vicinity of Urban Roadways  

 

5986 
Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: C5914098319/19©BEIESP 
DOI:10.35940/ijrte.C5914.098319 
Journal Website: www.ijrte.org 

 

     

 

      

 
Fig.5 Temporal distribution of noise level a residential area in day and night time

Noise monitoring of residential area also reveals that the 
minimum noise level at all monitoring stations have been 
found in afternoon followed by morning and maximum 
remains in night. This happens because the maximum traffic 
volume remains in night in comparison to afternoon and 
morning.  As per Suárez and Barros [22] the noise levels for 
the city of Santiago were high in a in night time in 
comparison to day time because of high traffic volume.  
Temporal distribution of noise levels in commercial area 
shows maximum noise level of 75.6 dB(A), 8 PM in 
evening at Connaught Place outer circle followed by 77.5 
dB (A) at Lajpat Nagar Central Market. This is because of 
the fact that most of the people in Delhi go for marketing or 
outing after office hours i.e., 6 PM. However, noise level at 
Connaught Place middle and inner circle always remains 

within prescribed standard of CPCB.  As shown in Figure.6 
the minimum noise level 30.1 dB (A) has been found at 
Connaught Place inner Circle in commercial area. The 
compression of noise level at commercial area with 
regulatory standards reveals that the noise level at 
Connaught Place Outer Circle has been continuously more 
than the prescribed standard in morning as well as in 
evening. The noise level at Lajpat Nagar Central Market has 
been more than the prescribed standards in evening time 
only and in day time it remains within limits because in 
India market opens after 11AM and peak time for the 
marketing always remains in evening. Noise level at 
Connaught Place Middle and Inner Circle always remains 
within prescribed standards of CPCB i.e., 65dB (A) in day 
time and 55 dB(A) in night time.    
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Fig.6  Temporal distribution of noise level at residential area in day and night time. 

 
 Table.2 shows the Leq average of noise levels in 
residential and commercial area in day and night time. 
Results clearly indicate that the road passing through the 
densely populated residential area has been more exposed 
to noise pollution in comparison to commercial area. In 
morning the residential area has been exposed to a noise 
level of 79.46 dB (A) in comparison to the commercial 
area which has been exposed to a noise level of 67.70 dB 
(A). The difference between Leq noise level in evening 
remains 11.76 dB (A). In general, the road passing 
through the densely populated residential area has been 
exposed to excessive noise in comparison to commercial 
area.      

Table. II: Average of noise levels in residential and 
commercial area in day and night time 

 
S.No Type of area Leq(A) Average Noise Level and 

Prescribed Standards 
Day 

dB (A) 
CPCB Stn. 

dB(A) 
Night 
dB (A) 

1. Residential 79.46 55.0 67.70 
2. Commercial 59.40 65.0 44.23 

 

B. Spatial Distribution of Noise  
Spatial distribution of noise levels in residential area has 
been shown in figure.7 and fig.8.  It reveals that the noise 
level at Ashram chowk has been remain in the range of 
75 to 80 dB (A) in peak hours, which is around 20dB (A) 
more than the prescribed standard of CPCB. At Bhogal 
and Nizamuddin the noise level remains in the range of 
60 to 65 dB (A) and 65 to 70 dB (A) respectively. The 
noise level at Bhogal, Nizamuddin and Jangpura always 
remains less than the Ashram chowk in peak hours but 
always remains more than the prescribed standard of 
CPCB i.e., 55 dB (A) in day time and 45 dB (A) in night 
time. The noise level at AC remains maximum at the 
centre of the road and decreases both side with distance.    
 
 
 
   
 
 

     
Fig.7.  Spatial distribution of noise level at AC, JAN, BHO and NIZ in peak hour. 

Noise level at LRR and DC remains in the range of 70 to 
75 dB (A) in peak hours. At Lajpat Nagar-II and 
Moolchand the noise level remains more than the Lala 
Lajpat rai and remains in between 70 to 75 dB (A). So, 
the noise levels at all pre selected residential areas 

remains more than the prescribed standard of CPCB. This 
may cause discomfort for 
the people residing near to 
these selected location. 
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 Remedial measures must be taken to reduce the noise 
level up to prescribed standard at LRR and DC.   

 

     
Fig.8.  Spatial distribution of noise level at in LRR, DCF, LN and MF in peak hour.

 
The spatial distribution of pre selected location of 
commercial area shown in fig.9. It reveals that the noise 
levels remain in the range of 65 to 70 dB(A) at 
Connaught Place outer Circle (CPOC), which is remain 
maximum among all selected location of commercial 
area. Noise level  

 
at Connaught Place Inner Circle remains minimum and 
remains in the range of 45 – 50 dB (A) in peak hours 
which is less than the prescribed standard of CPCB i.e., 
55 dB (A) in Nigh time and 65 dB (A) in day time.   
 

 
Fig.8 Spatial distribution of noise level at commercial area in day and night time

IV. CONCLUSIONS 

In this study noise monitoring of eighteen selected location 
of residential area and twenty four location of commercial 
area has been carried out. Based on the monitoring results 
spatial and temporal distribution of noise levels have been 
prepared for the selected densely populated roads of 
residential and commercial area of New Delhi. The temporal 
distribution of noise level observed that the noise levels in 
morning at the residential area has been more than the 
prescribed standard and reached up to 84.8 dB (A) in 
comparison to the commercial areas which has been remains 
up to 79.46 dB (A). This because of the fact that  
the traffic volume remains maximum at the densely 
populated urban roads passing through residential area in 
comparison to the road passing through the commercial 
area. Spatial distribution of noise level has also been 
developed. It gives clear picture of noise propagation from 
the center line of road that may be very helpful for the 
decision makers in taking remedial majors. Hence it has 
been concluded that the noise level is a very serious problem 

in residential area of Delhi in comparison to commercial 
area and care for noise reduction must be developed in 
residential area.   
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