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ABSTRACT 

In developing country like India with the vehicle population increasing at a rapid rate, the 

residents of cities are experiencing severe environmental problems that results from road traffic 

in particular from automobiles. Noise from road traffic is major source of noise pollution and it 

has detrimental effects on human beings. Fast growing vehicle population in town in the recent 

years, has resulted in considerable increase in traffic on roads causing alarming noise pollution. 

In Kerala roads are in bad condition, and poorly maintained and has considerable number of 

vehicles of outdated technology, the road traffic noise assumes much more importance. Road 

traffic noise is the most important major source of community noise especially near an important 

road with high volume of traffic of any major city. Noise affects human body in a number of 

ways ranging from Psychological to Physiological, e.g. auditory damage, speech interference, 

sleep interference, general annoyance, reduces the working efficiency, increases blood pressure 

& fatigue etc. The main objective of this study is to aware the public about the noisy 

environment with which we lives today, due to the increased urbanization and increased traffic 

intensity. Using ArcGIS 9.3 software, noise maps are generated to make the awareness more 

precisely. 

Keywords: Noise pollution, TES 1352H digital sound level meter, ArcGIS 9.3 software, noise 
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1.Introduction 

                    Noise is one of the most 

important factors in producing deterioration 

of both wellbeing and quality of life of 

people in urban areas. Traffic noise is one of 

the major environmental pollutants that are 

encountered in daily life and directly affects 

the human health. Road traffic noise is one 

of the prevalent environmental problems in 

developing countries like India. Traffic 

related noise pollution accounts for nearly ⅔ 

of the total noise pollution in an urban area. 

Rapid economic growth in the past two to 

three decades has meant more new 

developments and more traffic in very 

limited areas, resulting in serious noise 

problems.  

In Kerala, transportation demands in urban 

areas continue to increase rapidly as a result 

of both of population growth and changes in 

travel patterns. Due to the rapid urban 

development and massive population 

explosion, today many cities are witnessing 

the problem of noise pollution. Road traffic 

noise is one of the prevalent environmental 

problems in developing countries like India. 
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The recognition of road traffic noise as one 

of the main sources of environmental 

pollution has led to many studies being 

undertaken for development of noise 

prediction models. However, very less 

research has been directed towards building 

of road traffic noise maps in India. The 

present study undertaken analyzes the 

spatial characteristics of urban 

environmental noise by using noise maps 

produced at different noise monitoring 

locations in Eranakulam district. Noise data 

was collected at varying intervals viz  

morning, afternoon, and evening on working 

days & non working days.  

For visualization of noise pollution, noise 

mapping is done. The spatial distributions of 

the noise levels during each time interval 

were evaluated and to be visualized by 

Geographic Information Systems. ArcGIS 

software was utilized to produce noise maps. 

Noise mapping is the new way to look at 

noise pollution. A noise map is rather like a 

weather map for noise, wherein it shows the 

hotspots (where it‟s noisy) and the cooler 

areas (where it is quiet). There are several 

softwares used to produce noise maps of an 

area e.g. LIMA, FAA, Arc GIS, etc.  

1.1. Sources of noise 

A chief source of noise in the city is traffic 

noise from the motors and exhaust systems 

of automobiles. In addition noise from the 

roadway is generated by commercial 

activity, construction, religion activities, and 

ceremonials festivals. Noise levels and its 

impact depend on infrastructure, number of 

vehicles, road quality, weather and climate. 

Further sources are factories, batching 

plants, railway stations, motor garages, 

workshops and public address system etc. 

2.Materials and methods 

Noise assessment is the actual measurement 

of the noise levels. The portable precision 

digital sound meter, model TES 1352H used 

in this study, was manufactured by TES 

Electrical Electronics Corp. Taipei, Taiwan, 

has measuring rang 30-130dB with 0.1dB 

resolution. The sound level meter was 

calibrated before taking the measurements 

according to the user manual. Continuous 

sound level measurements during daytime 

(0600–2100 hrs.) and night time (2100- 

0600 hrs.)  was carried out in Ernakulam 

city areas. The noise level in Ernakulam city 

was observed during different time intervals 

at different selected study locations. The 

study locations were identified and grouped 

into five different zones namely Commercial 

Zone, Silent Zone, Residential zone and 

Industrial Zone. Commercial zone 

incorporated with a lots of shopping malls, 

tourist attractive spots etc. It covers Amrita 

institute of medical science(AIMS), Lulu 

mall, Oberon mall, Kakkanad west, 

Trikkakara shiva temple and Pathadipallam. 

The silent zone is incorporated with 

educational institutions, hospitals etc. It 

includes Medical trust hospital, Cochin 

hospital, Lakshmi hospitals, District and 

session court, Institute of chartered account 

and School of marine science. Residential 

zone covers the areas of Infopark, Smartcity, 

Fort valley township, Mavelipuram colony, 

NGO quarters and satellite TWP colony. 

Industrial Zone comprises of  FACT, Bharat 

petroleum limited and Hindustan organic 

chemicals 

To measure the environmental noise levels 

and to assess the noise pollution in 
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Ernakulam city are predominantly due to 

traffic mobility, the standard procedure 

using calibrated sound pressure level meter 

was used. This instrument is primarily 

designed for community noise surveys. A 

large digital display gives a single value 

indication of the maximum „A‟ weighted 

sound pressure level measured during the 

previous second. It is equipped with high 

sensitivity Pre-polarized Condenser 

Microphone. Measurements from 30-130 dB 

(A) can be carried out with this instrument. 

Noise measurements were taken and 

followed the prescribed procedure stipulated 

in the manual of the manufacturer of Sound 

Pressure Level meter. The results were 

noted in at the spot of measurement. 

The interpretation of noise levels and the 

cut-off level to which the measured noise 

levels were compared with the prescribed 

basic noise level during night-time and day-

time in the different specified zones such as 

Commercial zone (55 - 60 dB), Silent zone 

(40 - 50 dB) Residential zone (50 - 55 dB) 

and Industrial zone ( 65 – 70 dB ) by Central 

Pollution Control Board (CPCB). The sites 

are visited every day with this instrument 

and data were taken from morning 8 am to 

12 pm,12 pm to 5 pm and 5 pm to 11 pm on 

working and nonworking days. Continuous 

data for an hour was collected with an 

interval of 15 minutes. So several numbers 

of primary data were obtained in one spot 

itself. In order to identify the magnitude of 

increased level of sound than the ambient 

permissible sound level the percent increase 

was also calculated and incorporated in the 

results. Noise mapping was prepared using 

ArcGIS 9.3.1 software for better visual 

information of the noise environment of 

Ernakulam city and it„s diurnals variations. 

ArcGIS 9.3.1 software used to plot the noise 

levels contours using IDW (Inverse Distance 

Weighted) technique. It is an effective 

technique used by various researchers for 

the purposes of noise mapping. The noise 

level maps were prepared in ArcGIS for 

different times of the day to show the 

diurnal variation of the noise environment in 

the city. ArcGIS, appropriately gives better 

visual information of the regions with higher 

noise levels and also identifies the more 

vulnerable areas under the noise pollution 

threat.  

The study reveals the need of a awareness 

regarding adverse effect of noise among 

public. During the survey of noise level at 

different location in various zone recorded 

the values higher than that of standards. It 

was observed that in these locations the 

noise level varies considerably due to traffic 

intensity. The sound levels recorded from 

different zones of Ernakulam were 

tabularized on table 1 to table 4. 

 

Table:1-Mean value of digital sound level meter reading of Commercial Zone  

Location Working days Nonworking days 

8.00am- 

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

8.00am-

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

AIMS 117.53 116.59 112.88 115.4 106.6 103.4 

Lulu mall 120.94 122.59 126.82 128 127.8 129.8 
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Oberon mall  118.42 115.35 119.65 126.8 125 127 

 Kakkanad west 103.88 110.71 106.12 111.6 110.6 110.8 

Trikkakara  104.41 98.12 99.82 110.2 106.2 110.2 

 Pathadipallam 100.53 101.42 95.65 103.8 105.6 101.8 

Table: 2-Mean value of digital sound level meter reading of Sensitive Zone  

Location Working days Nonworking days 

8.00am-

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

8.00am-

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

Medical trust 

hospital 

110.94 115.76 96.53 96.2 96.2 92.2 

Cochin hospital 106.82 109.88 95.06 96.2 91.2 86.2 

Lakshmi hospital 97 103.12 74.88 96 86.4 72 

District and 

session court  

75.53 81 64.06 73 70.6 61.2 

Institute of 

chartered 

account 

106.18 114.94 66.53 73 69.6 62.4 

School of marine 

science 

117.94 120.3 62.76 61.6 78.6 59 

Table: 3 – Mean value of digital sound level meter reading of Residential Zone  

Location  Working days Nonworking days 

8.00am-

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

8.00am-

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

Infopark 119.53 113.06 108.12 117.4 96 105.2 

Smartcity  119.47 113.76 116.29 107.2 90.4 105.4 

Fort valley 

township 

77.35 78.82 54 73.6 75 51 

Mavelipuram 

colony 

75.17 76.23 54.29 72 70.6 51.4 

NGO quarters 68.17 65.82 46.29 65 61.4 49.8 
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Satellite TWP 

colony 

65.05 65.29 47 62.8 60 47 

Table: 4 – Mean value of digital sound level meter reading of Industrial Zone  

Location  Working days Nonworking days 

8.00am-

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

8.00am-

12.00pm 

12.00pm-

5.00pm 

5.00pm-

11.00pm 

FACT  80.53 85.29 79 73.4 73.4 70.2 

Bharat 

petroleum 

limited 

83.48 96.88 83.76 71.6 75.2 75.2 

Hindustan 

organic 

chemicals 

78 83.29 73.65 70.6 71.6 70 

3.Analysis and Results 

3.1 Noise map of commercial zone on working and nonworking days 
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3.2 Noise map of sensitive zone on working and nonworking days 

3.3 Noise map of residential zone on working and nonworking days 
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3.4 Noise map of industrial zone on working and nonworking days 

4. Control measures to be adopted at 

Ernakulam city. 

 Edappally is well known for LULU 

Mall, is the major area for noise 

pollution (average digital sound level 

meter reading - 126 dB). Major 

remedial measures that can be 

adopted are: 

a) Installing proper noise 

barriers around the premises 

of LULU Mall and nearby 

buildings ( flats, restaurants 

etc). 

b) Vehicles directing towards 

LULU Mall should be 

properly deviated without 

causing any delays to the 

vehicles heading towards 

Thrissur. 

c) Signal values should be 

properly synced as per the 

traffic. 

 Pallimukku is considered as a 

sensitive zone because of the 

presence of lot of hospitals, 

educational institutions, session court 

etc. The highest sound level meter is 

recorded at near and surrounding to 

Medical trust hospital (average 

digital sound level meter reading - 

101.305 dB). As it is highly sensitive 

area proper remedial measures that 

can be adopted are:  

a) Soundproof doors and 

windows can be installed to 
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block unwanted noise from 

outside. 

b) Noise barriers can be 

installed along the walls of 

hospitals, educational 

institution etc will gives an 

esthetic appearance and 

reduces sound pollution. 

c) Strict legislative measures 

must be adopted along the 

sensitive zone like banning 

horns, limiting the number of 

vehicles etc 

 Kakkanad is considered as 

residential zone but the presence of 

info park and smartcity make the 

zone more noisy (average digital 

sound level meter reading along 

infopark – 109.89 dB and along 

smartcity – 108.75 respectively). The 

control measures can be adopted are:  

a) Installation of noise barriers 

along the apartments nearby. 

b) Maintaining and improving 

the vegetation ie, by planting 

more trees and plants all over 

the zone. 

c) Soundproof doors and 

windows can be installed to 

block unwanted noise from 

outside. 

 Ambalamugal is considered as 

industrial zone. It has been noticed 

that highest noise output occurs 

during the passing of heavy load 

carrying trucks along with the 

industrial noise (average digital 

sound level meter reading– 81.02 

dB). The control measures can be 

adopted are : 

a) The noise at source can be 

reduced by replacing noise 

producing machines with 

suitable improved technique.  

b) An insulating material may 

be applied on the noise 

producing machinery and 

equipment‟s which causes 

sound proofing. 

c) The level of noise can be 

minimised by covering the 

walls of the room by sound 

absorber. 

d) Plants and trees should be 

planted along the industrial 

areas because it acts as a 

buffer zone. 

e) The use of ear plugs or ear 

muffs or even cotton balls by 

the worker in the industry can 

protect them from hazardous 

effects of noise pollution. 

f) Certain codes should be en-

forced which require sound 

proofing in the construction 

of industries buildings etc 

5. Conclusion 

Eight maps of three different day situations 

(morning, noon & evening) were produced 

for the Ernakulam city based on the sound 

level data collected from the study area.  

Following conclusions are derived at from 

the research work: 

1. The noise assessment of the study 

area indicated that the noise levels in 

the area are escalating at a very fast 

rate with growing population and 

heavy traffic accumulation. Noise 

levels obtained at different locations 

of the city viz. commercial, 

residential, sensitive and industrial  

zones are found to be exceeding the 

noise level /limits prescribed by the 

CPCB “ The Noise Pollution 
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(Regulation and Control) Rules, 

2000”. 

2. It was also observed that in many 

areas of the city, the noise level 

reached maximum intensity  

3. Data collected and results analyzed 

indicate that almost on all major 

roads, are always higher than the 

permissible noise levels/limits 

prescribed by CPCB “The Noise 

Pollution (Regulation and Control) 

Rules, 2000”. 

4.  Even silence zones noise levels 

exceeded the permissible norms of 

50 dB (A). It was also observed that 

higher noise level in the city is due to 

rapid and unplanned urbanization 

resulting in great influx of people 

from all parts of the region, lack of 

sufficient parking spaces and 

exponential growth of private 

vehicles in the city. 

5. It is felt that noise environment of 

the study area may pose as a great 

threat to the health of dwellers of the 

study area in long term. Therefore, a 

strict enforcement of law and 

regulation is felt in this regard. 
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