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Abstract 

In Bangladesh Noise pollution has become an alarming topic in recent few years. With the increase of population 

and urbanization process, the intensity of noise is increasing in big cities and towns like Chattogram city. As 

Chattogram city is one of the big cities as well as the oldest Port City in Bangladesh, the acuity of noise is going 

higher day by day. Excessive noise pollution adversely affects the human health. The main concern of this study 

was to assess and analyze the noise level in Chattogram City Corporation (CCC) area. In this study, average 

noise level of each locations were collected and spatial analysis for average noise was done by using ArcGIS 

software. In addition, the L10, L50, L90, TNI & NC were calculated both for day and night time (day time is from 

7.30 am to 9.30 am and night time is from 7 pm to 9 pm) of Residential area, Mixed area, Commercial area and 

Industrial area. The Chattogram City Corporation is consist of 41 wards, so to assess the noise level of the city 

area, a total of 123 locations were selected to collect data (i.e. noise level of total 41 wards of CCC and the most 

3 popular and familiar locations for each ward) with the help of a Sound Level Meter (Lutron SL-4001). The 

result showed that most of the locations, the noise level exceeded the standard sound level in day time and night 

time. The highest average noise level of Commercial, Industrial, Residential and mixed areas are 75.0 dB, 85.20 

dB, 71.84 dB, 71.0 dB at day time and 79.0 dB, 81.0 dB, 72.0 dB, 62.0 dB at night time respectively. The 

average noise levels along with the L10 , L50, L90 , TNI & NC of each location indicate the overall condition of 

noise in the city which will help the stakeholders of the area to take decisions on urban planning and other major 

environmental issues. 
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1 Introduction 

An unwelcome sound generated especially in urban areas in both developed and developing countries is termed 

as Noise. The problem of Environmental Noise is intensified by urbanity, industrialization and traffic (Gholami 

et al., 2012). With the increase of population in the advancing world, the amount of noise pollution is growing. 

Certain problems that directly or indirectly affects the human health are caused by this ever-increasing 

environmental noise (Asghar Alesheikh & Omidvari, 2006). The most important noise sources are airways, 

roadways, highways, mills and industries etc. Highways are the noisiest of all because of their intensity as well 

as continuity (Yilmaz & Hocanli, 2006). Analyzing and modeling of noise can help the planning of environment 

friendly roads. By means of these analyses and models, designs and projects of reducing of the noise level are 

exposed (Pathak et al., 2008).Chattogram is a well populated city. Being the only port of Bangladesh, there are 

so many factories and industries. Everyday a lot of people come out of their house for earning their livelihood. 

So the sound pollution starts at the very beginning of the morning. Large cities like Chattogram has so many 

limitations to mitigate noise pollution. 9.2% of total population in Chattogram have no schooling (Ahmmed et 

al., 2012). Assessing spatial data we will interpolate and apply GIS with a view to mapping the noise level and 

observe the present phenomena of Chattogram. Noise map in GIS is one of the best ways to recognize the sound 

of environment (Gholami et al., 2012). Noise level of a particular location exceeded for 10%, 50% and 90% is 
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termed as L10, L50 and L90 (Beta et al. 2017) and with the help of those values the overall scenario of noise in that 

particular location can be easily understood. As Chattogram is very important port city of Bangladesh and also 

for trade & commerce, so all of the findings of the paper will help to make the city healthy and good for living. 

 

2 Methods and Materials 

Chattogram is the second largest city of Bangladesh which is consist of 1 City Corporation having 41 wards in 

that. Having the total area of 155.4 square kilometer with around 75 lacs population. Being the commercial 

capital of Bangladesh, lot of industries and commercial spaces has surrounded the whole city with lot of people, 

traffic and others human activity. The noise levels of Chattogram City Corporation area (41 wards) were directly 

collected from the field by using Lutron Digital Sound level Meter SL-4001. The machine was kept at a level of 

1.5m avobe from the ground level and 10 data was recorded at the same location at an interval of 30 seconds 

.Three locations of each ward were selected of the city corporation area. Residential , commercial, mixed area 

and industrial areas were focused to select the locations of each ward in terms of collecting data. Data was 

collected both at day time peak hour and night time peak hour on weekday. The time between 7.30 AM to 8.30 

AM was chosen for day time and 7 PM to 9 PM was for night time data collection. Maximum and minimum 

sound level was also measured in each point during sampling. 41 wards and 3 location of each ward i.e. sampling 

was done at 123 different locations both at night time and day time. So, total 246 samplimg were done during the 

study. 

After completing the data collection, all the recorded data were input into an excel sheet and the calculation of 
average noise level, L10 , L50, L90 , TNI & NC of each location were done. Traffic Noise Index (TNI) indicates the 

equivalent sound level for continuous condition of public traffic and it was calculated by following equation: 

TNI = 4(L10 -L90) + L90 – 30 dB   (1) 

Over a period of time the range in which the noise level is fluctuating, is termed as the noise climate 

(NC) of the particular location and the NC was calculated by using the following equation: 
NC = L10 – L90 (2) 
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Figure 1: Study Area Map 

 

3 Result and Discussion 

 

The descriptive statistics for average noise levels, noise percentiles, Traffic Noise Index (TNI), and Noise 

Climate (NC) across four urban zones are summarized in Tables 2 through 5. The dataset comprises 61 samples 

from commercial areas, 42 from industrial zones, 12 from residential neighborhoods, and 7 from mixed-use 

zones. Each table includes the maximum, minimum, mean, and standard deviation for the respective noise 

parameters, enabling a comparative assessment of the acoustic conditions prevailing in each type of zone. 
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Table 1: Permissible Limits for Lavg (Piccolo et al., 2005) 
 

Type of Area Permissible Limits for Lavg dB(A) 

 Day Night 

Residential Areas 55 45 

Mixed area 60 50 

Areas of intense human activity 65 55 

Prevalently Industrial Areas 70 60 

Exclusively Industrial Areas 70 70 

 

 
Table 2: Descriptive statistics of 61 locations at Commercial zone 

Noise Descriptors N Minimum Maximum Mean Std. Deviation 

Lavg Day 61 59.50 76.70 68.5000 4.29193 

Lavg Night 61 53.00 79.00 67.0000 4.24264 

L10 Day 61 69.60 89.60 81.8000 4.25151 

L10 Night 61 71.90 86.50 78.9098 3.20498 

L 50 Day 61 57.50 77.00 68.4295 4.79247 

L50 Night 61 49.20 80.10 67.4590 5.38877 

L90 Day 61 35.30 69.10 55.1672 7.30328 

L90 Night 61 34.60 69.00 52.6557 7.19246 

TNI Day 61 84.90 199.30 131.7279 24.55245 

TNI Night 61 81.50 191.40 127.6639 26.31549 

NC Day 61 13.40 48.50 26.6410 7.58631 

NC Night 61 11.80 46.50 26.2557 8.19513 

 
Table 3: Descriptive statistics of 61 locations at Industrial zone 

Noise Descriptors N Minimum Maximum Mean Std. Deviation 

Lavg Day 42 53.60 85.20 73.6429 5.62497 

Lavg Night 42 47.00 81.00 72.5262 6.23120 

L10 Day 42 67.60 96.50 83.9500 4.88376 

L10 Night 42 58.72 95.10 80.6581 4.93436 

L 50 Day 42 53.00 84.00 74.0290 5.50893 

L50 Night 42 44.91 81.00 73.7969 7.05488 

L90 Day 42 40.20 79.00 62.5924 9.01550 

L90 Night 42 38.22 76.02 58.4343 9.13439 

TNI Day 42 54.60 184.60 118.0276 26.36774 

TNI Night 42 81.52 166.62 117.3305 24.27085 

NC Day 42 4.90 41.73 21.3588 8.38455 

NC Night 42 10.47 38.25 22.2250 7.86337 
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Table 4: Descriptive statistics of 12 locations at Residential zone 

Noise Descriptors N Minimum Maximum Mean Std. Deviation 

Lavg Day 12 48.33 71.84 58.9067 7.10034 

Lavg Night 12 45.00 72.00 54.2500 10.35835 

L10 Day 12 55.96 82.95 69.7850 7.43491 

L10 Night 12 52.00 78.96 65.4092 9.15192 

L 50 Day 12 47.63 70.75 59.3342 6.93978 

L50 Night 12 43.22 72.14 53.5208 10.69556 

L90 Day 12 36.70 61.10 46.1600 8.17116 

L90 Night 12 35.14 64.36 45.7458 10.67791 

TNI Day 12 76.55 134.44 110.6608 16.58611 

TNI Night 12 61.72 132.29 94.4075 18.53263 

NC Day 12 16.86 31.51 23.6250 4.60392 

NC Night 12 12.63 28.75 19.6658 5.40405 

 

 

 
Table 5: Descriptive statistics of 7 locations at Residential zone 

Noise Descriptors N Minimum Maximum Mean Std. Deviation 

Lavg Day 7 59.40 71.00 64.3857 3.53998 

Lavg Night 7 57.00 63.00 60.0000 2.08167 

L10 Day 7 73.80 88.70 79.9714 4.63347 

L10 Night 7 71.50 79.90 75.8286 2.53556 

L 50 Day 7 57.00 71.60 64.3429 4.63640 

L50 Night 7 56.80 64.70 60.1714 2.70845 

L90 Day 7 45.10 53.20 48.3429 3.24287 

L90 Night 7 42.20 47.30 44.7571 1.94838 

TNI Day 7 108.60 165.30 144.8571 17.78800 

TNI Night 7 114.20 154.20 139.1000 12.56649 

NC Day 7 21.60 35.50 31.6286 4.66680 

NC Night 7 24.20 34.80 31.0714 3.47501 

 

Figure 2 presents the noise level maps representing the average sound intensity during both daytime and 

nighttime across the entire study area, which encompasses all four designated zones. The maps visually depict 

spatial variations in noise pollution throughout the city. All noise level values are expressed in decibels (dB), in 

accordance with standard acoustic measurement practices. The accompanying legend specifies the corresponding 

color scale for various noise level intervals, facilitating interpretation of the spatial distribution. Each color 

represents a specific decibel range, thereby allowing the identification of areas with low, moderate, or high noise 

exposure. 

 

These maps serve as a valuable tool for assessing urban noise pollution patterns and for identifying critical zones 

where noise levels exceed acceptable thresholds. Such spatial representations are essential for informing noise 

mitigation strategies, urban planning decisions, and public health assessments. 
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Figure 2 : Average Noise level map of Chattogram City Corporation Area 

In figure 3, day time average noise levels and night time average noise levels are compared for all the 

123 locations. All of the values of Lavg ranges from 48 dB to 86 dB at day time and 47 db to 81 dB for 

night time. 
 

Figure 3 : Comparison of Average Noise Level of Day time and Night time for 123 Locations 

 

4 Conclusion 

Noise pollution is a burning issue of this modern era. Noise management has become very important. To assist 

the policy makers and planners noise map and noise analysis results are very important to manage the noise and 

also to make decisions. 
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Overall, most of the places of Chattogram City Corporation area are noise vulnerable as the Lavg of maximum 

locations exceed the standard noise level which will lead to sufferings for the dwellers of the area. Beside that it 

will directly affect the planning of the city. So the analysis can be taken more forward with a view to help the 

city. 
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