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The paper describes the noise monitoring data acquired from the pilot project on the establishment of
National Ambient Noise Monitoring Network (NANMN) across seven major cities in India for continuous
noise monitoring throughout the year. The annual average Lday (06–22 h) and Lnight (22–06 h) values
observed in year 2011–2014 for the 35 locations under study in which 14 locations are in commercial zone,
5 in Industrial, 7 in residential and 9 in silence zones are described. The long-term noise monitoring shows
that ambient noise levels have marginally increased for 29 sites (82.9%) since past four years. The present
study is focused on evaluation and analysis of environmental noise pollution at 35 noise monitoring sites
in seven major cities of India and shall be instrumental in planning for the noise abatement measures for
controlling the noise pollution in these sites.
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1. Introduction

The rapid urbanization and growth of urban popu-
lation has led to many health challenges including the
environmental air and noise pollution. Amongst all the
pollution problems, noise is considered as an impor-
tant environmental issue. Motor vehicles are the main
sources of urban noise emission contributing about
55% to the total noise (Banerjee et al., 2008;Pandya
et al., 2002; Sinha et al., 2003). The growing vehicular
population gives rise to noise pollution and associated
health effects and can cause both short-term and long-
term psychological and physiological disorders. Noise
is regarded as a pollutant under the Prevention and
Control of Pollution Act, 1981 of India (MoEF 1981
Act). The World Health Organization (WHO) esti-
mates that 10% of the world population is exposed
to sound pressure levels that could potentially causes
noise induced hearing loss (Oishi et al., 2011; Basner

et al., 2014). Environmental noise causes numerous
psychological effects such as annoyance (Öhrström
et al., 2004; Ouis, 2001; Pathak et al., 2008), anxi-
ety, depression and serious health effects such a car-
diovascular disease (Babisch, 2008; Babisch et al.,
2005; Davies et al., 2012; Jamir et al., 2014; WHO-
JRC, 2011; Selander et al., 2009). Noise has been
found to have significant negative impact on children’s
blood pressure and mental health. Some studies show
that people who are exposed to high road traffic noise
levels have significantly higher prevalence of hyperten-
sion (Chang et al., 2011). It is thus essential to con-
duct noise monitoring studies especially for the noisy
spots so as to monitor the sound levels and devise suit-
able abatement measures for controlling the noise pol-
lution. The European Environmental Noise Directives,
2002/49/EC requires all the member states to produce
strategic noise mapping, estimate population exposure
to noise, develop noise action plans and disseminate
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the noise information to the public (Murphy et al.,
2010; To et al., 2015). Studies have been conducted
in the different parts of the world for monitoring the
ambient noise and implementing the noise abatement
measures to control them (Li et al., 2002;Moriallas
et al., 2002; Zannin et al., 2002;Chakrabarty et al.,
2006; Murphy et al., 2009; Naish et al., 2010; Din-
trans et al., 2013; Hammer et al., 2014; Abbaspour
et al., 2015; Garg et al., 2015a; Cai et al., 2015;
McAlexander et al., 2015). Also, validated road traf-
fic noise models have been developed for predicting the
traffic noise and noise mapping of cities (Steele et al.,
2001;Garg et al., 2015b; 2015c; Fiedler et al., 2015).
In India, the pilot project of National Ambient Noise
Monitoring Network (NANMN) established by Cen-
tral Pollution Control Board (CPCB) in the year 2011
covering 35 locations in seven metro cities (Delhi, Hy-
derabad, Kolkata, Mumbai, Lucknow, Bangalore and
Chennai) is a great step for monitoring and analyzing
the ambient noise levels and disseminating the noise
information to the public. The Central Pollution Con-
trol Board in association with State Pollution Control
Boards is continuously monitoring and analyzing the
noise levels and working on devising and implementing
the noise abatement measures for controlling the noise
pollution in India.
The present work is an extension of the previously

reported study (Garg, Maji, 2016a) on the establish-
ment of National Ambient Noise Monitoring Network
(NANMN) across seven major cities in India for con-
tinuous noise monitoring throughout the year and an-
alyzes the noise monitoring data acquired for the 35
sites for the year 2014 and past four years (2011–2014)
to analyze and report the status of noise pollution at
these sites in the past four years and consideration of
noise abatement strategies to be implemented to bring
the noise levels below the ambient noise standards. The
focus of the present study is thus to:

• ascertain the annual average ambient noise levels
of 35 sites and compare them with ambient noise
standards of India,

• ascertain whether the current ambient noise stan-
dards are suitable for residential areas and areas
within silence zones and suggesting the need of
amendments required if any,

• analyze the difference of Lday and Lnight levels so
as to ascertain the severity of night noise levels in
comparison to the day levels,

• recommend the suitability of 10 dB adjustment in
Ldn in Indian scenario in the light of development
of a noise annoyance model in terms of single-noise
descriptor, and

• finding out the noise spots and planning for imple-
menting suitable control measures to bring these
levels below the ambient standards.

Although 35 monitoring locations are insufficient
to represent the noise environment of the concerned
cities, yet the present study is based on evaluation and
analysis of continuous long-term noise levels acquired
under the NANMN programme at these 35 sites, which
is one of the first networks established in India with
special budgetary allocations. It may be noted here
that the day equivalent level, Lday and night equiva-
lent level, Lnight is calculated from the 24 hours noise
data for each day of the year. The day-time is from
6.00 a.m. to 10.00 p.m., while the night time is consid-
ered from 10.00 p.m. to 6.00 a.m. The current ambient
noise standards followed in India are in terms of Lday

and Lnight as shown in Table 1. The silence zone is an
area comprising not less than 100 m around hospitals,
educational institutions, courts, religious places or any
other area which is declared as such by the competent
authority. Mixed categories of areas may be declared
as one of the four mentioned categories in Table 1 by
the competent authority (Noise Pollution Rules, 2000;
CPCB report, 2011–12; NANMN brochure, 2011).

Table 1. Ambient air quality standards in respect of noise
in India (Noise Pollution rules, 2000).

Area code Category of area/zone
Limits in dB(A) L∗

eq

Day time Night time

A Industrial area 75 70

B Commercial area 65 55

C Residential area 55 45

D Silence zone 50 40
∗ Leq denotes the time weighted average of the sound level
in decibels in A-weighting.

2. Material and methods

The noise monitoring data is acquired from the pi-
lot project on the establishment of National Ambient
Noise Monitoring Network (NANMN) established in
the year 2011 across the seven major cities in India
for continuous noise monitoring throughout the year.
The details of the project and instrumentation used
can be found in reference (Garg, Maji, 2016). The
35 locations under study constitute of 14 locations are
in commercial zones, 5 in industrial, 7 in residential
and 9 in silence zones. The Noise Monitoring Ter-
minal manufactured and installed by Geónica Earth
Sciences, Spain (Geonica website, www.geonica.com)
is an automated system consisting of a sound level
meter traceable to the national standards for continu-
ously measuring the ambient noise through the year
at 35 locations under study. The sound level data
acquired is transmitted to National Noise Monitor-
ing Centre, NNMC located at CPCB Headquarters,
Parivesh Bhawan, New Delhi whereby the data is re-
ceived, processed and displayed. In addition, a website
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application, http://www.cpcbnoise.com, is developed to
disseminate the data in real time to the public for gen-
erating awareness towards reducing the noise pollu-
tion in different parts of the country (SGS Weather
and Environmental Systems Pvt. Ltd, India website,
www.sgsweather.com). The remote stations collect and
store the data which is then transmitted via a GPRS
communications system to the central database, where
they are stored. The noise monitoring data can be
accessed on the website, http://www.cpcbnoise.com,
showing the daily ambient sound levels: Lday value
and Lnight values for all the 35 sites under consider-
ation. Figure 1 shows the display of ambient noise lev-
els at CPCB office reception at Parivesh Bhawan, New
Delhi of seven cities of India. The scope of the NANMN
project has been enhanced with the installation of 35
more stations in the same seven metropolitan cities
since November, 2014. The Noise Monitoring Network
now covers 70 locations in seven metropolitan cities
of India and is a unique and one of the largest noise
monitoring networks of its kind across the globe.

Fig. 1. Display of ambient noise levels at CPCB office
reception at Parivesh Bhawan, New Delhi of seven cities

of India.

3. Analysis of noise pollution

3.1. City wise analysis

The ambient noise levels: day equivalent level, Lday

and night equivalent level, Lnight were observed for all

the 35 sites and compared to the ambient noise stan-
dards. Table 2 shows the annual average ambient lev-
els, Lday and Lnight for the past years, 2011–2013 as
reported earlier in (Garg, Maji, 2016) and for the
year 2014 the annual average ambient levels for 35
noise monitoring stations installed under NANMN pro-
gramme across seven major cities in India. The city
wise and zone wise analysis of annual average ambi-
ent levels, Lday and Lnight is conducted to identify the
noisy spots for implementation of suitable noise abate-
ment measures. Also, the difference of (Lday − Lnight)
for all the zones in past four years (2011–2014) is
analyzed to ascertain the severity of night noise lev-
els in comparison to the day levels as reported ear-
lier (Garg, Maji, 2016) and consider the suitability
of 10 dB night time adjustment in day-night average
sound level, Ldn that accounts for the increased sensi-
tivity to noise at night, the expectation that the night
time noise will be lower than during the day and for
sleep disturbance protection is not appropriate in such
a scenario. Day-night average sound level, Ldn and day-
evening-night average sound level, Lden is the widely
used noise descriptor recommended in many studies for
developing exposure-effect relationship (EU’s Future
Noise Policy, 2002; Miedema et al., 1998; Schomer,
2002; 2005).

3.1.1. Delhi city

It is observed that there is a marginal increase in
ambient noise levels in Delhi city since the past four
years. The maximum increase in Lday value since past
four years is 2.1 dB(A) for CPCB, Head quarters and
maximum increase in Lnight levels is 2.1 dB(A) for the
ITO area. The Lnight levels are very high as compared
to the ambient noise standards for Dilshad Garden,
Delhi Technological University (DTU), ITO and NSIT
Dwarka sites. The ambient noise levels at ITO site
are very high as compared to the ambient standards.
The ambient noise levels have decreased for Dilshad
garden site by 0.7 dB(A) for Lday and 2.1 dB(A) for
Lnight since the past four years. Also, for the DTU,
Bawana site; the ambient noise levels have decreased
by 0.5 dB(A) for Lday and 0.3 dB(A) for Lnight since
the past four years It can be observed that no site in
Delhi region meets the ambient noise standards. The
CPCB site marginally meets the ambient noise stan-
dards as Lday levels are 0.9 dB(A) higher than the re-
commended standards.

3.1.2. Lucknow city

The ambient noise levels have significantly in-
creased in four years for the Gomti nagar area and
that for PGI Hospital. The Lday levels have increased
by 8.2 dB(A) and Lnight by 7.5 dB(A) for Gomti
nagar area since past four years. The PGI Hospital
site experienced an increase in Lday levels by 7.1 dB(A)
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and Lnight by 6.0 dB(A) since past four years. The
night levels, Lnight at Gomti nagar, Harat Ganj and
PGI Hospital are very high as compared to the am-
bient noise standards. It is observed that only one
site (Talkatora industrial site) meets the ambient noise
standards. The day equivalent level, Lday has increased
by 1.0 dB(A), while night equivalent level, Lnight has
increased by 1.6 dB(A) in the past four years for
Talkatora industrial site.

3.1.3. Kolkata city

The ambient noise levels have marginally in-
creased in four years in Kolkata city except for Kasba
Gole park site and New Market area, whereby the
Lday levels have increased by 6.7 dB(A) and Lnight

by 8.5 dB(A) since the past four years for Kasba
Gole park site and Lday levels have increased by
2.9 dB(A) and Lnight by 7.5 dB(A) since past four
years for New Market site. The night levels, Lnight

at Patauli residential area, New Market and SSKM
hospital area are very high as compared to the am-
bient noise standards. The night levels, Lnight have
increased by 4.5 dB(A) for Patauli area, 2.4 dB(A)
for SSKM hospital and 2 dB(A) for WBPCB, head
quarters since the past four years. The Kasba Gole
park industrial site site meets the ambient noise stan-
dards.

3.1.4. Mumbai city

The ambient noise levels have marginally increased
in four years in Mumbai city for all the sites under con-
sideration except the MPCB, head quarters site. The
maximum increase in Lday value since the past four
years is 4.3 dB(A), while that for Lnight is 5.1 dB(A)
for the MPCB, head quarters site. The night levels,
Lnight at Acworth Hospital (ASHP), Bandra, Maha-
rashtra Pollution Control Board (MPCB) and Vaishi
hospital are very high as compared to the ambient
noise standards. No site meets the ambient noise stan-
dard out of all the sites in the city under considera-
tion.

3.1.5. Hyderabad city

The ambient noise levels have marginally increased
in four years in Hyderabad city for all the sites un-
der consideration. The maximum increase in Lday and
Lnight levels since the past four years is 2.7 dB(A) and
2.6 dB(A) for Jeedimetla site. The Jubliee Hills res-
idential area experienced a decrease in the ambient
noise levels since the past four years. The Lday value
has decreased by 0.1 dB(A), while Lnight has decreased
by 1.5 dB(A). The night levels, Lnight at Abids and
Punjagutta area are very high as compared to the am-
bient standards. Only one location (Jeedimetla indus-
trial site) meets the ambient noise standards.

3.1.6. Bengaluru city

The ambient noise levels have marginally increased
in four years in Bengaluru city for all the sites under
consideration. The maximum increase in Lday value
since the past four years is 2.6 dB(A), while that for
Lnight is 2.5 dB(A) for Marathahalli area. Some areas
like Parisar Bhawan have experienced a decrease in the
ambient noise levels since the past four years. The Lday

value has decreased maximum by 1.7 dB(A) for Parisar
Bhawan, while Lnight has decreased by 1.6 dB(A). The
Nisarga Bhawan site shows a decrement in Lday value
by 2.4 dB(A), while the Lnight levels has marginally in-
creased by 0.4 dB(A) in the past four years. The night
levels, Lnight at BTM, Bengaluru are very high as com-
pared to the ambient noise levels. It is observed that
only one location namely, Peenya industrial site meets
the ambient noise standards.

3.1.7. Chennai city

The ambient noise levels have marginally increased
in four years in Chennai city for all the sites under con-
sideration. The maximum increase in Lday value since
the past four years is 1.6 dB(A), while that for Lnight

is 5 dB(A) for T. Nagar area. The Lday value has de-
creased maximum by 2.3 dB(A) for Eye hospital, while
Lnight has decreased by 1.2 dB(A) for Perambur area.
The night levels, Lnight at Eye Hospital and T. Nagar
are very high as compared to the ambient noise stan-
dards. No site meets the ambient noise standards of all
the sites under consideration.

3.2. Zone wise analysis

3.2.1. Commercial zone

Figures 2 and 3 describe the monthly variation of
day equivalent level and night equivalent level, Lday

and Lnight for commercial areas in Chennai, Lucknow,
Bengaluru and Kolkata in the year 2014. These obser-
vations suggest that T. Nagar, Hazrat Ganj, Perambur
and New Market requires noise abatement measures in
order to bring the levels below the ambient noise stan-
dards. The day levels have increased by 4 dB(A) in
the year 2014 while comparing the January and De-
cember levels; while the night levels have considerably

Fig. 2. Monthly variation in equivalent sound pressure level,
Lday for commercial areas in Chennai, Lucknow, Bangalore

and Kolkata in year 2014.
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Fig. 3. Monthly variation in equivalent sound pressure level,
Lnight for commercial areas in Chennai, Lucknow, Banga-

lore and Kolkata in year 2014.

increased by 13 dB(A) for New Market site. Figures 4
and 5 show the monthly variation of equivalent sound
level, Lday and Lnight for commercial areas in Delhi,
Mumbai and Hyderabad in the year 2014. No com-
mercial site unlike the previous years meets the ambi-
ent noise standards as in year 2013, four sites namely
CPCB site, Thane site, Marathahalli and WBPCB,
head quarters site complied with the ambient stan-

Fig. 4. Monthly variation in equivalent sound pressure level,
Lday for commercial areas in Delhi, Mumbai and Hyder-

abad in year 2014.

Fig. 5. Monthly variation in equivalent sound pressure level,
Lnight for commercial areas in Delhi, Mumbai and Hyder-

abad in year 2014.

Table 3. Variation of Lday and Lnight values; LAeq,24h and difference (Lday −Lnight) values in dB(A)
for different areas/zone in year 2014.

Category
of area/zone

Lday Lnight (Lday − Lnight) LAeq,24h Ldn

Min Max Min Max Min Average Max Min Max Min Max

Industrial area 58.1 76.9 54.9 72.2 2.2 4.7 6.80 57.3 75.8 61.6 79.4

Commercial area 59.5 78.5 54.4 73.4 1.3 6.5 11.5 58.7 77.4 63.3 80.8

Residential area 55.1 69.5 48.8 61.2 1.2 7.3 10.8 54.4 68.0 57.0 70.1

Silence zone 51.7 69.0 48.7 60.9 2.7 5.4 8.20 50.9 67.6 55.4 69.7

dards. The CPCB site marginally meets the ambient
noise standards. The monthly variation of ±5 dB(A)
for Lday levels and ±6 dB(A) for Lnight levels is ob-
served in case of CPCB, Headquarters and Abids area.
It can be observed that ITO, Bandra, MPCB Head
quarters, Abids, Punjagutta and Perambur areas also
require immediate noise control measures for bringing
the noise levels below the ambient noise standards.
Table 3 shows the variation of Lday and Lnight val-
ues; LAeq,24h and difference (Lday − Lnight) values in
dB(A) for different areas in year 2014. The Lday lev-
els varied from 59.5 dB(A) for Marathahalli area to
78.5 dB(A) for Punjagutta area, while the Lnight lev-
els varied from 54.4 dB(A) for CPCB headquarters to
73.4 dB(A) for Punjagutta area. The average difference
between (Lday − Lnight) is 6.5 dB(A) as shown in Ta-
ble 3 whereby the maximum difference of 11.5 dB(A) is
observed for CPCB, Head quarters and minimum dif-
ference of 1.3 dB(A) for ITO area. The day-night ave-
rage sound level varies from 63.3 dB(A) at Maratha-
halli site to 80.8 dB(A) for Punjagutta site; while the
LAeq,24h ranges from 58.7 dB(A) at Marathahalli site
to 77.4 dB(A) for Punjagutta site.

3.2.2. Industrial zone

Figures 6 and 7 describe the monthly variation
of day equivalent level and night equivalent level,
Lday and Lnight in the year 2014 for all the industrial
sites under consideration. It can be observed from the
Lday levels that the Guindy site requires immediate
noise control measures. The Peeniya industrial site
and Jeedimetla site has the ambient noise levels well
within the ambient noise standards. The monthly
variation of Lday and Lnight is not so high except in

Fig. 6. Monthly variation in equivalent sound pressure level,
Lday for industrial areas in seven cities in year 2014.
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Fig. 7. Monthly variation in equivalent sound pressure level,
Lnight for industrial areas in seven cities in year 2014.

case of Gol Park area and Guindy site. The Lday levels
varied from 58.1 dB(A) for Peenya site to 76.9 dB(A)
for Guindy site, while the Lnight levels varies from
54.9 dB(A) for Peenya site to 72.2 dB(A) for Guindy
area. Four sites out of the five sites meets the ambient
noise standards, whereby the Guindy site requires im-
mediate noise control measures. The average difference
between (Lday−Lnight) is 4.7 dB(A), whereby the max-
imum difference of 6.8 dB(A) is observed for Talkatora
area and minimum difference of 2.2 dB(A) for Kasba
gole site. The day-night average sound level varies from
61.6 dB(A) at Peeniya site to 79.4 dB(A) for Guindy
site; while the LAeq,24h ranges from 57.3 dB(A) at
Peeniya site to 75.8 dB(A) for Guindy site.

3.2.3. Residential zone

Figures 8 and 9 describe the monthly variation of
day equivalent level and night equivalent level, Lday

and Lnight in the year 2014 for residential sites under
consideration. It can be observed that for Triplicane,
BTM and Gomti nagar area, there is an immediate

Fig. 8. Monthly variation in equivalent sound pressure level,
Lday for residential areas in seven cities in year 2014.

Fig. 9. Monthly variation in equivalent sound pressure level,
Lnight for residential areas in seven cities in year 2014.

requirement of noise control measures. The monthly
variation of Lnight values for Triplicane, Gomti nagar
and Indira nagar is very high. The Patauli site expe-
rienced an Lnight value of 63 dB(A) for January, 2014,
while for the rest of months of the year; the levels is
≤52 dB(A). The Lday levels varied from 55.1 dB(A)
for Patauli area to 69.5 dB(A) for Gomti nagar, while
the Lnight levels varied from 48.8 dB(A) for Nisarga
bhawan to 61.2 dB(A) for Gomti nagar. Out of seven
residential sites, no site meets the ambient noise stan-
dards. The average difference between (Lday−Lnight) is
observed to be 7.3 dB(A); whereby the maximum dif-
ference of 10.8 dB(A) is observed for Triplicane area
and 1.2 dB(A) for Patauli area (Table 3). The day-
night average sound level varies from 57.0 dB(A) for
Nisarga bhawan site to 70.1 dB(A) for Gomti nagar
site; while the LAeq,24h ranges from 54.4 dB(A) for Nis-
arga bhawan site to 68.0 dB(A) for Gomti nagar site.

3.2.4. Silence zone

Figures 10 and 11 describe the monthly variation
of day equivalent level and night equivalent level, Lday

and Lnight in the year 2014 for sites under consider-
ation lying in silence zone. It can be observed that
Eye hospital, SSKM hospital, Vaishi hospital and Ac-
worth hospital have high ambient levels as compared to
the standards and thus require immediate noise control
measures. The monthly variation of Lday at Eye hospi-
tal is high and that of Lnight for PGI, Dilshad garden,
DTU, Bawana and Vashi hospital is very high. For the

Fig. 10. Monthly variation in equivalent sound pressure
level, Lday for areas lying under silence zone across seven

cities in year 2014.

Fig. 11. Monthly variation in equivalent sound pressure
level, Lnight for areas lying under silence zone across seven

cities in year 2014.
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DTU, Bawana site, the monthly variation in Lnight is
up to 9 dB(A). The Lday levels varied from 51.7 dB(A)
for Dilshad garden to 69.0 dB(A) for Vashi hospital,
while the Lnight levels varied from 48.7 dB(A) for Dil-
shad garden to 60.9 dB(A) for Vashi hospital. The av-
erage difference between (Lday − Lnight) is observed
to be 5.4 dB(A), whereby the maximum difference of
8.2 dB(A) is observed for Eye hospital and minimum
difference of 2.7 dB(A) for DTU, Bawana site. The
day-night average sound level varies from 55.4 dB(A)
at Dilshad garden site to 69.7 dB(A) for Vashi hospital
site; while the LAeq,24h ranges from 50.9 dB(A) at Dil-
shad garden site to 67.6 dB(A) for Vashi hospital site.

4. Overall noise pollution scenario

The Lday and Lnight levels observed for 35 sites
for the year 2014 reveals that only 4 industrial
sites (11.4%) meet the ambient noise standards.
The CPCB, head quarters site marginally meets
the ambient noise standards. The situation is quite
alarming as in the past two years 2012 and 2013,
9 sites including 4 commercial and 5 industrial sites
meet the ambient nose standards. It is observed from
the year 2011 noise monitoring data that 8 sites
including 4 commercial and 4 industrial meet the
ambient noise standards. The 4 commercial sites
that complied with the ambient noise standards were
CPCB, headquarters; West Bengal headquarters;
Thane MCQ and Marathahalli. However, the annual
average ambient levels observed for the year 2014
reveals that Lnight levels for West Bengal WBPCB
headquarters; Thane MCQ and Marathahalli are very
high as compared to the ambient standards. Table 4
shows the frequency distribution of Lday and Lnight;
Ldn and LAeq,24h in dB(A) for seven major cities
(35 sites) in the year 2014. It can be observed that
13 sites (37.1%) experienced Lnight levels more than
60 dB(A), while 25 sites (71.4%) experienced Lday

Table 4. Frequency distribution of Lday and Lnight; Ldn and LAeq,24h in dB(A) for seven major cities (35 sites)
in year 2014.

Variation
of parameters,

Lday, Lnight and Ldn

[dB(A)]

Lday Lnight Ldn LAeq,24h

No
of sites

Percentage
of noise
monitoring
locations

No
of sites

Percentage
of noise
monitoring
locations

No
of sites

Percentage
of noise
monitoring
locations

No
of sites

Percentage
of noise
monitoring
locations

45 < Leq ≤ 50 0 0 4 11.4 0 0 0 0

50 < Leq ≤ 55 2 5.7 7 20.0 0 0 5 14.3

55 < Leq ≤ 60 8 22.9 11 31.4 6 17.1 5 14.3

60 < Leq ≤ 65 8 22.9 4 11.4 7 20.2 10 28.6

65 < Leq ≤ 70 8 22.9 6 17.1 11 31.4 8 22.9

70 < Leq ≤ 75 7 20.0 3 8.6 7 20.0 5 14.3

75 < Leq ≤ 80 2 5.7 0 0 3 8.6 2 5.7

80 < Leq ≤ 85 0 0 0 0 1 2.9 0 0

levels more than 60 dB(A). It can be also observed
from Table 4 that 22 sites (62.9%) experienced Ldn

levels > 65dB(A), while 15 sites (42.9%) experienced
LAeq,24h levels > 65 dB(A). Figure 12 shows the
LAeq,24h levels for all the 35 sites under consideration
for past four years. It is observed that LAeq,24h levels
ranges from 50.9 dB(A) for Dilshad garden site to
77.4 dB(A) for Punjagutta commercial area. The
U.S Department of Housing and Urban Development
(HUD) recommends the LAeq ≤ 49 dB(A) as clearly
acceptable; 49 < LAeq ≤ 62 dB(A) as normally
acceptable, 62 < LAeq ≤ 76 dB(A) as normally
unacceptable and LAeq > 76 dB(A) as clearly un-
acceptable (U.S Department of Housing and Urban
Development, 1984; Olayinka et al., 2013). It can
be observed from Fig. 12 that 13 sites (37.1%) have
LAeq,24h levels between 49 and 62 dB(A) and thus
is classified as normally acceptable, while 21 sites
(60%) are normally unacceptable as LAeq,24h levels
range between 62 and 76 dB(A). The Punjagutta site
experienced LAeq,24h levels of 77.4 dB(A), which is
clearly unacceptable. Figure 13 shows the day-night
average sound levels, Ldn for all the 35 sites under
consideration for past four years. The Ldn levels
ranges from 55.4 dB(A) for Dilshad Garden site to
80.8 dB(A) for Punjagutta commercial area. It can
be observed that 13 sites (37.1%) have Ldn levels less
than 65 dB(A) and are classified as acceptable; while
18 sites (51.4%) have levels between 65 to 75 dB(A)
and are classified as normally unacceptable. Four
sites namely, ITO, Punjagutta, Guindy and T. Nagar
have Ldn levels above 75 dB(A) and are classified as
unacceptable as per HUD criteria (U.S. Department of
Housing and Urban Development, 1984). The recent
study on proposed amendments in ambient noise
standards of India based on single-noise descriptor
proposes LAeq,24h of 70 dB(A) for industrial zone;
65 dB LAeq,24h for commercial area and mixed resi-
dential and commercial zones; 60 dB(A) for residen-
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Fig. 12. LAeq,24h at 35 locations spread across seven major cities all over India in year 2011–2014.

Fig. 13. Ldn at 35 locations spread across seven major cities all over India in year 2011–2014.

tial zone and 55 dB(A) for silence zone (Garg et al.,
2015d). In accordance with these criteria; 16 sites out
of 35 sites (45.7%); 17 sites (48.6%) in 2013; 16 sites
in 2012 and 18 sites in 2011 meets the ambient noise
standards. The lowest observed adverse effect level
(LOAEL) of night noise, 40 dB Lnight can be consid-
ered a health-based limit value of the night noise guide-
lines (NNG) necessary to protect from adverse health
effects of noise. An interim target of 55 dB Lnight is rec-
ommended in the situation wherein the achievement of
NNG is not feasible (WHO report, 2009; Kim, Berg,
2010). Thus, considering the target of 55 dB Lnight,
11 locations meets the criteria for the year 2014 noise
monitoring data. These observations thus suggest the
need for a review of ambient noise standards in India
especially for the residential and silence zones as rel-
atively higher limits imposed for residential and areas
under silence zones, but strictly enforced can be a great
step in controlling the ambient noise levels and reduc-
ing the health hazards associated with noise pollution.

Figure 14 shows the (Lday − Lnight) in dB at 35
locations spread across seven major cities all over In-
dia in the year 2014. The lowest value of 1.2 dB(A) is
observed for Patauli area, while the highest value of
11.5 dB(A) is observed for CPCB, Head quarters site.
The past two years annual average Lday and Lnight lev-
els reveal that the minimum value of (Lday − Lnight)
of 0.4 dB(A) for Patauli area (in the year 2013) and
1.1 for Bandra site (in the year 2012) was observed.
The maximum difference of annual average Lday and
Lnight levels was observed for Vashi hospital (in the
year 2013) and 11.3 dB(A) for Hazrat Ganj and Trip-
licane area. Table 5 shows frequency distribution of
difference (Lday − Lnight) values in dB(A) for all 35
sites in the past four years. The (Lday − Lnight) value
for Bandra site in the year 2014 was 2.9 dB(A). The
analysis of (Lday − Lnight) for the year 2014 ambi-
ent noise levels shows that 11.4% of the observa-
tions show a difference ≥ 10 dB(A), 54.3% of obser-
vations show a difference between 5 to 10 dB(A) and
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Fig. 14. (Lday − Lnight) in dB at 35 locations spread across seven major cities all over India in year 2014.

Table 5. Frequency distribution of difference (Lday − Lnight) values in dB(A) for all 35 sites in past four years.

Variation
of difference
(Lday − Lnight)
values [dB(A)]

2011 2012 2013 2014

No
of sites

Percentage
of noise
monitoring
locations

No
of sites

Percentage
of noise
monitoring
locations

No
of sites

Percentage
of noise
monitoring
locations

No
of sites

Percentage
of noise
monitoring
locations

0 < (Lday − Lnight) ≤ 5 12 34.3% 11 31.4% 12 34.3% 12 34.3%

5 < (Lday − Lnight) ≤ 10 19 54.3% 19 54.3% 18 51.4% 19 54.3%

10 < (Lday − Lnight) ≤ 15 4 11.4% 5 14.3% 5 14.3% 4 11.4%

34.3% of the observations show a difference less than
5 dB(A). The analysis of (Lday−Lnight) levels for past
four years shows that 12.9% of the observations show
a difference ≥ 10 dB(A), 53.6% of observations show
a difference between 5 to 10 dB(A) and 33.5% of the
observations show a difference less than 5 dB(A). This
implies that 10 dB night time adjustment in day-night
average sound level, Ldn to account for the increased
sensitivity of noise at night, the expectation that the
night time noise will be lower than during the day and
for disturbance sleep protection is not appropriate in
such a scenario.
The high ambient noise levels at many sites are at-

tributed to road traffic noise. The recent study repor-
ted by Mandal and Bandyopadhyay (2014) reveals
that environmental pollution in developing countries
of the world was due to the fast growth rate of auto-
mobile technologies coupled with the slow adaptabil-

ity of upgraded technology and other socioeconomic
factors. Thus, it is essential in Indian scenario to con-
trol the noisy spots especially those located in resi-
dential areas and in silence zones. Installation of noise
barriers (Garg et al., 2012; 2015e; Kumar et al.,
2014), planting vegetation and earth barriers (Tyagi
et al., 2006; 2013), increasing sound insulation of fa-
cades (Amundsen et al., 2011; Garg et al., 2013,
2014b; Rasmussen, 2010), using double glazing’s of
high sound insulation (Garg et al., 2011; 2014a), us-
ing porous elastic road surfaces (Watts et al., 1999;
Meiarashi et al., 1996), traffic and speed reductions
(Murphy et al., 2011). However, all these measures
when combined shall be instrumental in bringing the
noise levels well below the ambient noise standards.
Consequently, a comprehensive noise abatement pro-
gramme considering all the Best Practicable and Eco-
nomical Options (BPEOs) shall be helpful in control-
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ling the noise pollution at these sites (Garg et al.,
2012; Garg, Maji, 2016; Lee et al., 2008;Mohanan
et al., 2010).

5. Conclusions and recommendations

The paper describes the noise monitoring data
available from the pilot project on the establish-
ment of National Ambient Noise Monitoring Network
(NANMN) across seven major cities in India for contin-
uous noise monitoring throughout the year. The annual
average Lday (06–22 h) and Lnight (22–06 h) values ob-
served in the year 2011–2014 for the 35 locations under
study in which 14 locations are in commercial zone, 5 in
Industrial, 7 in residential and 9 in silence zones are
described. The long-term noise monitoring shows that
ambient noise levels have marginally increased since
the past four years for 29 sites (82.9%) out of 35 sites
under consideration. The Lday and Lnight levels ob-
served for 35 sites for the year 2014 reveals that only
4 industrial sites (11.4%) meet the ambient noise stan-
dards. The analysis of (Lday −Lnight) for all the zones
in past four years (2011–2014) reveals that 53.6% of
observations show a difference between 5 to 10 dB(A)
and 33.5% observations show a difference less than or
equal to 5 dB(A), which implies that 10 dB night time
adjustment in day-night average sound level, Ldn to ac-
count for the increased sensitivity of noise at night, the
expectation that the night time noise will be lower than
during the day and for disturbance sleep protection is
not appropriate in such a scenario. Thus, it is impera-
tive to adopt a comprehensive noise abatement strat-
egy for controlling the noise pollution at these sites
and bringing the ambient levels particularly the night
noise levels, Lnight below the ambient noise standards
as 13 sites (37.1%) experienced Lnight levels more than
60 dB(A). The day equivalent levels, Lday were higher
than 65 dB(A) for the 17 sites (48.6%). 11 locations
meets the criteria of less than or equal to 55 dB Lnight

levels for the year 2014 noise monitoring data. In ac-
cordance with U.S Department of Housing and Urban
Development (HUD), it can be observed that 13 sites
(37.1%) have LAeq,24h levels between 49 and 62 dB(A)
and thus is classified as normally acceptable. These
observations thus suggest a review of ambient noise
standards and implementing suitable amendments in
them particularly for areas under silence and residen-
tial zones so as to enforce effectively the legal policy
for controlling the noise pollution levels in India.
Thus, suitable noise abatement measures like ban

on pressure horns of vehicles, installation of noise bar-
riers around hospitals and schools; extensive plantation
of trees, vegetation and earth berms; noise monitoring
and control of loudspeakers, generator sets; enforce-
ment of type approval testing legislations for vehicles
in respect of noise, planning roadways especially for
the new projects, use of porous elastic road surfaces,

timing traffic lights and restricted entry of heavy ve-
hicles in residential areas and silence zones should be
undertaken to bring the ambient noise levels well below
the standards. The strengthening of National Ambient
Noise Monitoring Network (NANMN) in this regard
to 35 more stations in same seven metropolitan cities
since November, 2014 shall be indispensable in ana-
lyzing a wider noise scenario situation in the country
and adoption of noise abatement measures for control-
ling the noise pollution in India. Further widening of
NANMN network to other cities of India, noise map-
ping of cities similar to that established in European
Directives 2002/49/EC, formulation and implementa-
tion of noise abatement goal on similar lines as rec-
ommended in Dutch noise abatement goal (Nijland
et al., 2003) shall be indispensable in reducing the
ambient noise levels. Future studies focussed on noise
induced health effects, annoyance and health effects
caused due to high ambient noise levels and noise maps
generated for various metropolitan cities of India shall
be helpful in ascertaining the environmental noise im-
pact assessment in respect of noise and controlling the
noise pollution in India.
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