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Abstract - The World Health Organization (WHO) has classified 
ambient noise as hazardous pollution that has negative 
psychological and physiological consequences on human health. 
Motorized vehicles are a major cause of noise pollution. It is a 
global phenomenon that has developed to become a major 
source of concern for the general public and governments alike. 
The purpose of this research is to look at traffic noise levels 
during peak and off-peak hours, as well as contributing elements 
like traffic volume, heavy-vehicle speed, and meteorological 
parameters like temperature, humidity, and wind speed, in a 
specific residential neighbourhood in Kuwait. This study focused 
on three types of roadways: expressways, main arterial routes, 
and collector streets. Other causes of noise were also 
investigated. All measurements were taken simultaneously. The 
findings revealed that traffic noise levels on all the identified 
types of roads exceeded the permitted limit. The average 
equivalent noise levels (LAeq) on the expressway, major arterial 
road, and collector street were 74.2 dB(A), 70.47 dB(A), and 
60.84 dB(A), respectively. Furthermore, a positive correlation 
coefficient was found between traffic noise and traffic volume, 
as well as traffic noise and the 85th percentile speed. However, 
there was no significant relationship in metrological 
parameters. Abnormal vehicle noise caused by inadequate 
maintenance or user-enhanced exhaust noise was identified as 
one of the most significant variables influencing total traffic 
noise measurements. 
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1. Introduction 
Traffic noise pollution is becoming a global issue in 

most cities, causing tremendous concern among both the 
general public and cities in developed and developing 
countries [1  - 2]. The World Health Organization (WHO) 
has classified ambient noise as hazardous pollution that 
has a negative psychological and physiological impact on 
human health [3]. Traffic noise pollution is widespread, 
and in recent decades, it has risen to the point where it 
has become a serious worry for the public and legislators 
[4  - 5]. Several studies and investigations have been 
conducted to measure the influence of transportation on 
noise levels [6 -  9]. Airports are also known to be a major 
source of noise pollution, and the effect of airport noise 
on health and the environment has become a concern  
[10 - 13]. 

In recent decades, the industrialized world has 
explored road and air traffic noise, as well as potential 
solutions and laws that might be used to minimize noise 
levels in cities [14  - 16]. However, there has been little 
study in this field in poor nations [17  - 19]. Kuwait is a 
growing country that has seen tremendous growth in not 
just its socioeconomic aspects, but also in the number of 
automobiles and road networks, both of which have led 
to increased noise levels in Kuwait [20]. Although 
necessary, the expansion of roadways has contributed to 
the country's perceived noise levels, and traffic noise 
remains one of the most pressing issues in Kuwait [21  - 

22]. 
Traffic noise is becoming an increasingly serious 

problem as the urban environment expands and 
develops, as traffic levels increase [23]. While there is 
presently no limit to the amount of noise that may be 
emitted by an existing highway, it is common for 
designers to offset the impact of the increased noise 
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when new routes are built. Within the UK, if the increase 
in noise exceeds specific limitations, the Department of 
Transport may give compensation and insulation to the 
property owner [24]. The level of change in noise is 
based on site-specific criteria, with each development 
being analyzed individually to determine if the described 
criteria have been met to justify remediation of the issue. 

To lessen the impact of traffic noise, a variety of 
interventions can be used to meet the objectives of the 
relevant stakeholders [25 - 27]. Currently, airplane noise 
is not considered a statutory nuisance in the United 
Kingdom, and local governments lack the legal authority 
to act on it [28]. To restrict the degree of noise created 
by aviation, the International Civil Aviation Organization 
(ICAO) has established norms and guidelines to limit 
noise from civil air transport aircraft [29  - 30]. These 
criteria are in place in over 180 nations, including the 
whole EU, and all airplanes must pass inspections to 
ensure that they meet these standards. The application 
of these guidelines resulted in a maximum 75% 
reduction in noise levels [31]. In 2001, all ICAO member 
nations agreed to a four-step program to mitigate the 
effects of aviation traffic noise [32]. These methods 
included minimizing noise at the source, managing land 
use surrounding airports to ensure that unsuitable 
projects are not permitted, and implementing noise 
abatement operating procedures to assist decrease 
aircraft annoyance. Also included were operational 
limits to limit aircraft access to airports, such as 
nighttime flying restrictions and the gradual withdrawal 
of noisier aircraft. In the United Kingdom, certain 
airports run schemes that pay grants to homeowners 
who live in regions with the greatest noise levels to 
install additional noise-mitigating insulation in their 
houses. This effort is reliant on the relevant airport if one 
exists, and the criteria under which people must comply 
to get grant help. 

Furthermore, traffic management plans are 
adopted to reduce road traffic noise by prohibiting heavy 
vehicles from accessing particular regions at certain 
times of day, as well as pedestrian zones [33]. However, 
such a step should be carefully considered to ensure that 
it does not affect the local economy. In addition to these 
steps, the prevalence of alternative fuel cars has 
increased worldwide. In many cases, these cars have 
reduced engine sizes, which reduces total traffic noise. 
As these cars evolve and gain popularity, there is a good 
chance that total traffic noise levels will decrease. 

 

2. Objectives 

1) nvestigate traffic noise levels and the elements 
influencing them, such as traffic volume, heavy 
vehicle speed, and other metrological issues. 

2) Check the traffic noise to ensure it is under the 
permissible limit. 

3) Reduce the knowledge gaps and limitations in 
prior research to have a better understanding of 
exposure to the urban population in Kuwait 

 
Figure 1. Location of the site where the monitoring 
operations were carried out [Source: Google Maps] 

3. location 
In this study, the site chosen to test for road traffic 

noise pollution in an urban setting was Ishbiliya, a 
residential area. The neighbourhood is located near 
Kuwait International Airport and has a variety of 
roadways. Table 1 shows three road types that were 
selected and monitored simultaneously: an expressway, 
a major arterial route, and a collector street. The 12-lane 
expressway has a speed restriction of 120 km/hr. The 
major arterial route has six lanes with a speed restriction 
of 80 km/hr. The four-lane collector roadway is near a 
roundabout with a speed hump in both directions, and 
the speed limit is 45 km/hr. Also, it is in a shallow street 
canyon, approximately parallel to the prevailing wind. 
The monitoring operation was carried out on the 10th of 
October 2021. 
 

Table 1: Summary of three sites chosen for the monitoring 
operation 
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4. Material and Methods 
The monitoring was carried out by obtaining 

measurements at a set site near the collector street, the 
major road, and the expressway all at once shown in 
Figure 1. The monitoring activities were conducted to 
indicate the impacts of road traffic noise pollution. 

Figure 2 illustrates the technique, which involves 
many steps at selected sites. It focuses on outdoor noise 
levels and the events that affect them. The first stage 
entailed deciding on a research area and developing a 
data-gathering protocol. The investigation was 
conducted using statistical software (SPSS-27) to 
identify the key parameters impacting noise levels. A 
descriptive statistical analysis was carried out with other 
analyses. 

 

 
Figure 2. Conceptual framework showing the methodology. 

 

4. 1. Equipment 
The monitoring instruments were chosen based 

on reliability and precision. The Bruel & Kjaer outdoor 
sound level meter 2250-L was the primary instrument 
utilized in this investigation to assess noise levels. Given 
the limited budget, this instrument was chosen for its 
accuracy and longevity. The Bruel & Kjaer outdoor sound 
level meter 2250-L is a compact and user-friendly 
instrument that detects noise levels ranging from 21.5 
dBA to 140.8 dBA [34]. The Spack Solutions Countcam 2 
camera was utilized to film road traffic [35], which was 
then analyzed for the road traffic count. The Decatur 
Genesis GHD-KPH from Decatur Electronics was used to 
randomly monitor vehicle speed at each site. The 
selected equipment has a speed detection range of 20 to 
337 km/h [36]. The Ambient Weather WM-5 Handheld 
Weather Meter was used to record windspeed, 
temperature, and relative humidity [37]. 

 
4. 2. Data Handling and Analysis 

All logged data was downloaded using the 
appropriate program. The data were presented in 
Microsoft Excel format and merged into a master file 
with time as a benchmarking variable. All data were 
recorded at one-minute intervals. The noise levels were 
shown over time. The distribution of noise levels across 
all sites was determined using a 1-minute period and a 1 
dB(A) bin. The noise level distribution for each trial was 
determined at 1 dB(A) at 1-minute intervals and 
recorded in a separate CSV file. Descriptive analysis was 
performed on this data using Excel and SPSS-27 software 
programs. The Pearson correlation coefficient was then 
calculated. The value of the Pearson correlation 
coefficient was then computed. The multiple regression 
method was carried out to find significant predictors of 
traffic noise. The significant variables were selected to 
have a 95% level of significance, and the p-value used 

was < 0.05. 
 

5. Results 
5.1. Traffic Noise  

The noise levels dB(A) of the first campaign were 
measured simultaneously for the three different road 
types. The monitoring campaign consisted of data 
collected from three microenvironments within a 
residential neighbourhood during three periods in a 
single day. The three microenvironments were an 
expressway, a major road, and a collector street located 
within the Ishbiliya residential neighbourhood. The 

1-Methodology 
Study Area [3 sites of which are an 
expressway, a major arterial road, and a 
collector street in Ishbiliya] 
Traffic data and selecting Sites 
 Visit sites [examine the site to determine if 
instruments can be installed] 

2- Design the field work procedure, obtain 
official papers to carryout data collection 
Staff training   
Static monitoring pilot study 

 

                    4- Statistical analysis 

                             5- Discussion 

 6- Conclusion 

 3- Noise level Monitoring at Expressway, 
major arterial road, and collector street. 

Descriptive Analysis 
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descriptive statistics are presented in Table 2. Total 
noise levels varied between 51.4 and 84.4 dB(A). The 
means and medians of this campaign ranged from 56.6 
to 75.1 dB(A) and 63.9 to 75.1 dB(A), respectively. 

However, the noise range levels at the major road and 
the collector street were slightly greater than the levels 
at the expressway. 

 
  

Table 2: Traffic noise (LAEQ) in each location 

Trial 

Expressway Major Arterial Collector Street 

Period 
Descriptive 

Analysis 
LAEQ LAF90 Period 

Descriptive 
Analysis 

LAEQ LAF90 Period 
Descriptive 

Analysis 
LAEQ LAF90 

Tr
ia

l 1
 

Morning 
Off-Peak 

Mean 73.7 71 

Morning 
Off-Peak 

Mean 65.8 52.5 

Morning 
Off-Peak 

Mean 56.6 52.5 

Maximum 76 73.5 Maximum 71.2 62.5 Maximum 62.4 55 

Minimum 66.4 64.5 Minimum 56.8 47.5 Minimum 51.4 50.5 

Std. 
Deviation 

2.4 2.3 
Std.  

Deviation 
2.9 3.1 

Std. 
Deviation 

2.1 1 

Range 9.6 9 Range 14.4 15 Range 11 4.5 

Median 74.5 72 Median 66.2 51.8 Median 56.7 52.5 

Morning 
Peak 

Mean 75.1 72.9 

Morning 
Peak 

Mean 72 62.9 

Morning 
Peak 

Mean 61.6 57.8 

Maximum 78.3 74.5 Maximum 77.1 73 Maximum 72.3 62 

Minimum 73.3 70.5 Minimum 63.2 50.5 Minimum 55 51.5 

Std. 
Deviation 

0.6 0.8 
Std.  

Deviation 
2.7 5 

Std. 
Deviation 

2.3 2.5 

Range 5 4 Range 13.9 22.5 Range 17.3 10.5 

Median 75.1 73 Median 72.4 63 Median 61.8 58 

Afternoon 
Peak 

Mean 74.1 71.8 

Afternoon 
Peak 

Mean 73.6 64.9 

Afternoon 
Peak 

Mean 64.3 59.2 

Maximum 77.5 75 Maximum 84.5 72 Maximum 78.1 68.5 

Minimum 71.3 67 Minimum 68.5 51.5 Minimum 59.6 54 

Std. 
Deviation 

1 1.1 
Std.  

Deviation 
1.7 3.9 

Std. 
Deviation 

2.4 1.8 

Range 6.2 8 Range 16 20.5 Range 18.5 14.5 

Median 74 72 Median 73.7 65 Median 63.9 59.5 

The mean traffic noise levels during the morning 
off-peak, morning-peak, and afternoon-peak periods at 
the expressway, the major road, and the collector street 
were recorded as (73.7, 75.1, 74.1), (65.8, 72, 73.6), and 
(56.6, 61.6, 64.3) dB(A), respectively. The traffic noise 
levels varied between 66.4 to 76 dB(A), 73.3 to 78.3, and 
71.3 to 77.5 during the morning off-peak, morning-peak, 
and afternoon-peak periods at the expressway, 
respectively. The variation of traffic noise levels at the 
major road during the off-peak, morning-peak, and 
afternoon-peak periods were 56.8 to 71.2, 63.2 to 77.1, 
and 68.5 to 84.5 dB(A), respectively. During the morning 
off-peak, morning peak, and afternoon-peak periods, the 
range of traffic noise levels varied between 51.4 to 62.4, 
55 to 72.3, and 59.6 to 78.1 dB(A) at collector street, 
respectively. At the expressway, the mean traffic noise 

levels were greater than the mean for the major road and 
the collector street in all three periods. 

The first stage was to identify the event of noise 
instances during the first campaign to begin to 
understand the temporal variation of measured noise 
concerning activities such as abnormal vehicle noise. 
Poor maintenance or user-enhanced exhaust noise could 
be the cause of the abnormal vehicle noise. Table 5 
presents the traffic noise and other sources of noise for 
the expressway, the major road, and the collector street. 
The abnormal vehicle noise, airplane, and police siren 
events are associated with high traffic noise levels on the 
expressway with values exceeding 75 dB(A). Also, the 
abnormal vehicle noise event exceeds 75 dB(A) on the 
major road. Indeed, the high traffic noise levels occurred 
during a mosque audio event that reached 75.967 dB(A) 
on the collector street due to the instrument being 
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located less than 40 m from the mosque. Most of the 
abnormal vehicle noise events are associated with high 
traffic noise events at the expressway and major road. It 
was established that some of the spikes in traffic noise 
levels are associated with specific activity events. 

Table 5 illustrates several high noise levels that 
exceeded 75 dB(A) and were caused by abnormal vehicle 
noise, airplane, and police siren events. Moreover, other 
high noise levels that took place were associated with a 
specific event and caused by a mosque audio event. High 
noise events that occurred at the three sites were higher 
than the noise generated by only vehicular traffic. At the 
collector street, there was an increase in noise level 
which was linked to a mosque audio event. Also, nearby 
construction noise was identified which caused an 
increase in noise levels reaching 74.2 dB(A) at the major 
road. 

The location of the three sites is shown in Figure 1. 
Table 2 presents a summary of the traffic noise levels at 
the three sites during the monitoring campaign. The 
three duration averages of the noise levels at the 
monitoring sites can be compared with the noise limit 
regulations stipulated in the State of Kuwait.  

The results show that the traffic noise level was 
over the allowable limit at the expressway (min 66.4 
dB(A), max 78.3 dB(A). The average noise level (average 
LAeq) at off-peak hours was 73.7 dB(A), 75.1 dB(A) for 
the morning peak, and 74.1 dB(A) for the afternoon peak. 
The maximum allowable limit for external noise is 55 
dB(A) for daytime and 60-62 dB(A) for evenings (Table 
3). There is no significant difference in peak and off-peak 
hours, although the volume of traffic was less in the off-
peak hours. This is due to the abundance of vehicles at 
off-peak hours, or in our case, at 5:00 to 6:30 AM. The 
quantity of heavy vehicles at off-peak hours is due to 
local laws not allowing heavy trucks to use the 
expressway during peak hours. 

The results show that the traffic noise levels are 
over the allowable limit at the major road (min 56.8 
dB(A), max 84.5 dB(A)) with the average noise level at 
off-peak hours at 65.8 dB(A) and 72 dB(A) for the 
morning peak, 73.6, dB(A) during the afternoon peak 
hours. It appeared from the results that there is no 
significant difference between the peak and off-peak 
hours, although they are all over the allowable limit. 

The results show that the traffic noise level is also 
over the allowable limit in the collector street (min 51.4 
dB(A) max 78.1 dB(A)). The average noise level at off-
peak hours was 56.7 dB(A) (only 1.7 dB(A) more than 

allowable limits), 61.6 dB(A) for the morning peak, and 
64.3 dB(A) for the afternoon peak hours. 

It was noted that the traffic noise level in the 
expressway is higher than the major road, and the major 
road is higher than the collector street (see Figure 3). 
Also, there was more traffic volume associated with a 
higher traffic noise level, which shows a positive 
correlation. Similar findings have been reported in 
studies from other regions, emphasizing the impact of 
heavy vehicles on urban noise levels [38]  

 
Table 3: Type of the maximum allowable limit for external 

noise [39] 
Type of area exposed 

to external noise 

Maximum Noise Level LAeq 
dB(A) 

Day 

time 

Evening 

Time 

Nighttime 

Typical Residential Areas 55 55 50 

Urban Residential Areas 55 60 62 

Residential areas with 

commercial activities 

65 56 55 

Industrial and commercial 
areas 

70 70 65 

 

 
 Figure 3. Average traffic noise (LAEQ) in each location 

 
5.2 Correlation analysis 

A positive correlation coefficient was found, 
showing higher traffic volume associated with higher 
average traffic noise levels. The Pearson correlation 
coefficients are (r=0.346; p< 0.01), (r=0.632; p< 0.01), 
and (r=0.685; p< 0.01), for the expressway, major 
arterial road, and collector street, respectively. It was 
noted that the correlation coefficient between the traffic 
noise and traffic volume is much stronger in the major 
arterial road and collector street than the correlation 
coefficient for the expressway.  

The road width on the expressway, consisting of 
six lanes in each direction, the combination of noise 
sources, the variety of vehicles, and varying speeds on 
these roads may be reasons why the relationship 
between noise levels on the expressway and traffic 

0
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volume is weaker compared to the major road and the 
collector street. Additionally, intermittent stops due to 
traffic congestion on the expressway could affect the 
relationship between noise levels and traffic volume. 
Abnormal vehicle noise from poor maintenance or user-
enhanced exhaust systems occasionally occurs on the 
expressway at low traffic volumes, which also affects the 
relationship between traffic noise readings and traffic 
volume. Moreover, higher traffic volumes on the 
expressway can lead to stop-and-go conditions (near-
zero speed), which, in turn, can reduce traffic noise 
readings. 

 
5.2.1 Traffic noise and spot speed (85th percentile) 
and the standard deviation of the spot speed  

A positive correlation coefficient was found with a 
higher 85th percentile of speed associated with higher 
average traffic noise levels. The Pearson correlation 
coefficient is (r=0.903; p< 0.01). It should be taken into 

consideration that the variation in speed could cause 
more traffic noise due to throttling (or sudden 
acceleration and deceleration of vehicles). Speed 

acceleration and deceleration contributed to noise 
consistent with global studies highlighting traffic flow 
dynamics as key noise determinants [21 -  27]. Thus, the 
results showed that a higher standard deviation in speed 
was associated with higher average traffic noise levels 
(r=0.926; p< 0.01) as shown in Table 4. 

 In some cases, higher speeds indicate less traffic 
congestion, leading to reduced noise levels compared to 
lower speeds with higher traffic volumes. Additionally, 
speed variation often reflects unstable traffic flow, which 
can result from driver behaviour, such as failing to 
adhere to speed limits or engaging in illegal overtaking. 
Similar findings have been reported in urban noise 
studies, where speed variability due to driver behavior 
significantly influenced noise levels [40]. 

 

 
Table 4: Spot speed study 

Date  Time  

number 
of  

minutes 

number 
of  

speed 
shots S.D. 

mean 
s 

peed 
85th  

Speed  
mean  
LAEQ 

total  
traffic  

Traffic  
per 

minute 

Heavy  
vehicle 

% 
Expressway Morning   

10/10/2021 
5:09 - 
6:29 81 567 18.2 89.13 108.64 74.84 17027 210.21 26.19 

10/10/2021 
6:30 - 
7:26 57 410 17.067 91.11 109.86 75.18 18895 331.49 14.41 

10/10/2021 
7:35- 
9:06 67 469 17.029 89.86 107.87 75.02 20064 299.46 14.29 

Expressway Afternoon  

10/10/2021 
1:01- 
2:00 60 420 17.64 82.76 100.75 74.31 22238 353.70 11.48 

10/10/2021 
2:01- 
3:08 68 477 15.17 82.71 97.30 73.82 23102 334.81 16.06 

Major 
Arterial Morning  

10/10/2021 
5:00-
6:29 90 343 10.851 51.63 63.11 66.67 781 8.68 12.38 

10/10/2021 
6:30-
7:59 90 521 16.604 59.72 74.20 73.52 4192 46.58 2.88 

10/10/2021 
8:00-
9:08 69 369 15.974 57.3 73.96 71.05 1850 26.81 3.85 

Major 
Arterial Afternoon  

10/10/2021 
12:50-

1:49 60 335 12.781 58.42 70.53 73.87 3088 51.47 3.32 



 24 

10/10/2021 
1:50-
3:15 86 525 11.814 60.63 72.30 73.21 3510 40.81 4.26 

Collector 
Street Morning  

10/10/2021 
5:00-
6:29 90 329 4.28 27.39 31.54 57.21 360 4.00 3.58 

10/10/2021 
6:30-
7:59 88 630 4.255 28.7 32.66 62.28 1641 18.65 2.62 

10/10/2021 
8:00-
9:09 70 484 4.23 28.84 30.68 62.18 933 13.33 4.61 

Collector 
Street Afternoon  

10/10/2021 
1:01-
2:00 60 420 4.824 28.43 32.79 64.35 1343 22.38 4.54 

10/10/2021 
2:01-
3:11 71 490 5.394 28.4 33.65 64 1269 17.87 3.39 

Table 5: Activities events with noise instant in Ishbiliya 

Road Type 
Number 

of 
Events 

Type of Noise 
(Activities) 

Ave. 
LAEQ 

Total 
Number 

of 
Events 

Expressway 

189 Traffic only 74.376 

411 

67 
Abnormal vehicle 
noise 

75.035 

140 Horn 74.672 

10 Airplane 75.18 

5 Police siren 75.08 

Major 

244 Traffic only 70.434 

416  
  

114 
Abnormal vehicle 
noise 

75.732 

10 Horn 74.37 

6 Airplane 73.783 

26 Construction work 74.192 

16 Throttle/acceleration 74.975 

0 Police siren NA 

Collector 

248 Traffic only 60.688 

391 

40 
Abnormal vehicle 
noise 

62.59 

36 Horn 62.868 

20 Airplane 65.186 

0 construction work NA 

0 Police patrol NA 

3 Mosque audio 75.967 

44 Throttle/acceleration 63.567 

 

5.3 The effect of other sources of noise on the traffic 
noise level readings  

Many other sources of noise were recognized to 
affect the noise level readings. Some of these sources are 
part of traffic noise, such as throttle/acceleration, 
abnormal vehicle noise due to poor maintenance, user-
enhanced exhaust noise, police/ambulance/fire truck 
sirens, and horn noise. These noise levels were measured 
per minute in addition to traffic volume. The frequency 
of these noise sources was dependent on the location 
selected and the type of road. 

Other sources of noise not due to traffic, such as 
airplane noise, construction work, mosque audio, and 
audible voices of people, were also monitored. However, 
the frequency of these other sources was not significant. 
These factors were discovered during the first trial for 
the three selected locations in this study. 

Table 5 shows that in the Ishbiliya expressway, the 
average abnormal vehicle noise due to poor 
maintenance or user-enhanced exhaust noise caused the 
highest noise level ((Laeq)=75.035) when airplane noise 
and police sirens were excluded but were not much 
different than normal traffic ((LAeq)= 74.376 dB(A)). 
However, on the major road, the difference was almost 5 
dB(A), (LAeq)= 75.732 dB(A) for abnormal vehicle noise, 
and (LAeq)= 70.434 dB(A) for normal traffic. At the 
Ishbiliya collector road, the highest abnormal noise came 
from throttle/acceleration noise. Unexpected 
construction work was identified at the Ishbiliya major 
road, causing a rise in noise level to almost 74.2 dB(A). 
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6. Discussion 
The results indicate that traffic noise exceeds the 

permitted levels, particularly on the expressway as 
shown in Table 3. The overall correlation study reveals a 
positive link between traffic volume and traffic noise 
levels. Interestingly, there is no substantial difference in 
noise levels between peak and off-peak hours, despite 
lower traffic volumes during the latter. This can be 
attributed to the presence of heavy trucks on the 
expressway during off-peak hours, specifically between 
5:00 and 6:30 AM as indicated in Table 4. During peak 
afternoon hours, increased traffic volume resulted in 
stop-and-go traffic, which lowered traffic noise levels as 
shown in Table 4. Additionally, aberrant vehicle noise, 
caused by inadequate maintenance or user-enhanced 
exhaust noise, was observed in low traffic volumes. A 
positive relationship was also found between traffic 
noise and the 85th percentile speed. 

Variations in speed may generate additional traffic 
noise due to rapid acceleration and deceleration of 
vehicles. Speed fluctuations indicate unstable traffic 
flow, often resulting from driver behavior such as failing 
to adhere to speed limits or engaging in unlawful 
overtaking. 

Regarding meteorological parameters, the findings 
show no substantial association between traffic noise 
and temperature, humidity, or wind speed. However, 
various additional noise sources, such as sirens from 
emergency vehicles, horn sounds, throttling/ 
acceleration, and construction activities, contribute to 
higher overall traffic noise levels. The most common 
noise source was aberrant vehicle noise due to 
inadequate maintenance or user-enhanced exhaust 
noise. 

 
7. Conclusion 

In summary, the study highlights that traffic noise 
levels are significantly influenced by traffic volume, 
vehicle maintenance, and driver behavior. The presence 
of heavy trucks during off-peak hours and stop-and-go 
traffic during peak hours are notable contributors to 
traffic noise variations. While meteorological 
parameters do not show a substantial association with 
traffic noise, additional noise sources such as emergency 
vehicle sirens and construction activities play a role in 
elevating overall noise levels. Addressing vehicle 
maintenance issues and implementing measures to 
manage traffic flow and construction activities could 
help mitigate traffic noise levels. 
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