
 
Plagiarism Checker X Originality Report 

Similarity Found: 12% 

 

Date: Friday, March 22, 2019 

Statistics: 490 words Plagiarized / 3985 Total words 

Remarks: Low Plagiarism Detected - Your Document needs Optional Improvement. 

------------------------------------------------------------------------------------------- 

 

http://www.iaeme.com/IJCIET/index.asp 1715 editor@iaeme.com International Journal of 

Civil Engineering and Technology (IJCIET) Volume 9, Issue 8, August 2018, pp. 1715 – 

1723, Article ID: IJCIET_09_08_173 Available online at 

http://www.iaeme.com/ijciet/issues.asp?JType=IJCIET&VType=9&IType=8 ISSN Print: 

0976-6308 and ISSN Online: 0976-6316 © IAEME Publication Scopus Indexed THE 

ANALYSIS ON THE RELATIONSHIP BETWEEN THE NOISE AND THE TRAFFIC BASED ON 

THE DISTANCE, WIND SPEED, AND TEMPERATURE: A CASE ON CITY ROAD 2/2 UD TYPE 

IN BANJARMASIN Windaniyati Graduate Student of Transportation Engineering and 

Management, Magister Study Program of Civil Engineering, Lambung Mangkurat 

University, Banjarmasin, Indonesia Iphan F.  

 

Radam Associate Professor, Study Program of Civil Engineering, Lambung Mangkurat 

University, Banjarmasin, Indonesia Graduate ABSTRACT In the previous research, there 

was strong relationship between the value of the noise and the volume of the traffic. 

The distance of the source of the noise (the traffic flow) often becomes the obstacle to 

defithe of actiy’s ding. his also happens in Banjarmasin.  

 

This research was conducted on a city road with the width of 6 meters without median 

(2/2 UD type). The objective of the research was to get the information of the 

relationship between the noise and the traffic based of the distance, wind speed and the 

temperature, in an area that did not have barriers. The research resulted that the values 

of the traffic and the noise have strong correlation with the R values of 0.820 and 0.918. 

Between the distance, wind speed and temperature, the distance showed the strongest 

relationship in reducing the noise with the R value of 0.905.  

 

The value of R which was 0.921 was obtained by combining the variable of traffic 



volume (X1) and the noise (Y) and observing the reduction variables which were distance 

(X2), wind speed (X3) and temperature (X4). A strong model was obtained from the 

result, the further the distance of the source of the noise, the lesser the level of the 

noise.  

 

On the wind speed, it was obtained that the faster the wind speed will result in the 

increase on the noise level. Then, the higher temperature will increase the level of the 

noise. Key words: noise, traffic flow, distance, wind speed, temperature. Cite this Article: 

Windaniyati, Iphan F.  
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INTRODUCTION One of the contributors to noise sources in the city of Banjarmasin 

comes from the transportation sector. Whereas in the last 5 (five) years the number of 

vehicles has increased by 35 percent from all types of vehicles, both motorcycle and 

private car. The increasing number of vehicles operating, will further increase the traffic 

burden and noise problem that is caused by traffic.  

 

Traffic noise has become a very important environmental factor in cities but sometimes 

it has less attention to the effect so that problem solving on this issue is not noticed. 

Vehicles in general are relatively not noisy, but because of the large number of them, 

the noise level caused is quite high. The source of noise caused by light vehicles is the 

sound of engine combustion and the sound of friction between the tires and the road 

pavement layer.  

 

When the vehicle engine is turned on and performing maximum acceleration, the noise 

is generated by the engine. And when the car moves at high speed, the noise source 

produced is from wheel friction and road pavement. Noise caused by vehicles comes 

from several sources, namely engines, transmissions, brakes, horns, exhausts, and the 

friction of the wheel on the road [1]. 2.  

 

LITERATURE REVIEW Noise is an unwanted sound from a business or activity at a certain 

level and time that can disturb human health and environmental comfort [2]. Noise can 

be interpreted as sound that is not desired and disturbs human activities [3]. External 



noise is the most disturbing sound produced by vehicles, rail transportation, water 

transportation, and air transportation including trucks, buses, racing cars, motorbikes [4]. 

Noise that is caused by traffic is one of the inevitable sounds of modern life and also 

one of the sounds that is not desired.  

 

The noise generated from transportation activities is a sound that is not constant. The 

disturbance caused by noise depends on the level of sound intensity, how often it 

occurs and the frequency of sound produced [5]. Noise caused by traffic is one of the 

inevitable sounds of modern life and also one of the unwanted sounds [6].  

 

The main contribution of vehicle noise is from the engine exhaust and the air intake, the 

engine radiation, fans, and other auxiliary equipment and wheels. Other sources of noise 

are transmission and aerodynamic noise from the vehicle body. Besides these 

components, the noise generated depends also on the type and condition of the 

vehicle, vehicle load, speed, acceleration and the level and condition of the road surface 

[7].  

 

Research in the Netherlands proved that there was a positive relationship between the 

prevalence of noise effects on a person's health and noise intensity [8]. Traffic noise is 

considered not only very disturbing but also undeniable. One of the sources of traffic 

noise is motorcycle, light vehicle, and heavy vehicle. The sources of which causes noise 

include the horn when the vehicle will pass another vehicle and also when the traffic 

lights don not work, the vehicle exhausts that is caused by the excessive pedal pressure, 

tire friction with paved roads during braking and so on [9].  

 

Increasing the speed of traffic and increasing the flow of vehicles greatly affect noise 

levels [10]. However, there are some studies stating that the speed of a vehicle has little 

effect so that the noise level is strongly influenced by traffic volume alone [11]. Thus, the 

number of passing vehicles is the main factor affecting the noise that occurs.  

 

The source of a vehicle that causes noise generally comes from engine vibrations, air 

intake channels to the engine, exhaust gases resulting from combustion (exhaust), 

transmission, wheel friction with road surfaces, brakes, aerodynamic factors and load. 

Factors that can influence noise values include distance, temperature, wind, and barrier.  

 

If the distance s farther from the source of the sound, the sound heard will be weaker. At 

high temperatures, sound propagation will be faster than low temperatures because air 

molecules are more tenuous at low temperatures and the molecules are tighter. Wind 

movement will affect the propagation of a sound. The barrier is a sound source barrier 

screen with sound reception so Windaniyati, Iphan F. Radam 
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can affect the amount of sound that is in the blocked area [12].  

 

In connection with the case of city roads for areas in which there is no development, it is 

necessary to see the extent of the influence of distance, wind speed and temperature on 

reducing noise due to vehicle traffic. The barriers were not considered in this study 

because the study location taken was an open area with no obstructions such as 

buildings, plants or mounds. 3.  

 

PROPOSED METHOD There are 4 (four) variables measured in this study, namely traffic 

volume, distance of noise captured, wind speed, and temperature. The area chosen is an 

open area without any obstacles on the edge of the city road. Traffic data collection, and 

the measurements of noise, wind speed and temperature were done at the same time 

from 6:30 a.m. - 6:30 p.m.  

 

with a time interval of 10 minutes. The noise value was measured using a sound level 

meter (SLM) measurement tool, wind speed and temperature measured by using an 

anemometer measurement tool. At the noise measurement, the distance from the 

sound / traffic source is determined at a distance of 0 meters (Point-1), 10 meters 

(Point-2), 20 meters (Point-3), 30 meters (Point-4), 40 meters (Point- 5), and 50 meters 

(Point-5).  

 

And for the measurements of wind speed and temperature, the distance from the sound 

/ traffic source is determined at a distance of 25 meters (point-1) and 50 meters 

(point-2). The points of the measurements of noise, wind speed and temperature were 

set the conditions of open are. There were no sound propagation obstacles such as 

trees, mounds, buildings, and are not affected by other noise sources so that the noise 

of the observation point really comes from the sound of the vehicle in the traffic flow 

[13].  

 

Data processing was done by linear regression analysis to get a graph of linear 

equations, where the relationship between noise and traffic volume, distance, wind 

speed and temperature is shown to get a large number of correlation values. In this 

analysis, if the value of R = 0.7 or more, the analysis process will be continued and if the 

value of R = <0.7, it will return to the data of traffic volume (pcu/ hour), wind speed (m / 

s), and temperature (° C).  

 

Then, multiple linear regression analysis was applied to the combination of distance (m), 

wind speed (m / dt), and temperature (° C) on noise (dB). The level of correlation 

between the independent and dependent variables was used as a guideline to provide 



an interpretation of the correlation coefficient [14]. Table 1 The Guideline for The 

Interpretation of Correlation Coefficients [14] R2 Value Absolute Value of the Correlation 

Coefficient (r) Interpretation <0,04 0,04 0,16 0,49 0,81 0,00 – – – – – 4. RESULTS AND 

DISCUSSION 4.1. The Traffic Data and Noise From the survey on the traffic conducted 

from 06.30 to 18.30 Central Indonesian Time with the observation under normal weather 

conditions, the composition of each motorcycle (MC), The Analysis on the Relationship 

Between the Noise and the Traffic based on the Distance, Wind Speed and Temperature: 

A Case on City Road 2/2 UD Type in Banjarmasin 
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heavy vehicle (HV) was obtained.  

 

Then, the traffic data were processed in smp/hour and it is described as fluctuations in 

traffic flow as shown in Figure 1. Figure 1 The Fluctuations in Traffic Flow during The 

Observation From Fig 1, it can be seen that the number of the vehicle in the traffic flows, 

namely the motorcycle or MC experienced an increase in the peak at 07.00 - 08.00 AM, 

LV and HV did not increase significantly in the flow of traffic.  

 

The composition of vehicles passing through the road in the study location during the 

day was as much as 78.63%, MC, LV as much as 18.15% and HV as much as 3.22%, is 

shown in Figure 2. Figure 2 The Composition of vehicle in Percentage (%) The noise 

measurement was taken at the same time range as the wind speed and temperature 

data retrieval with each distance for the noise measurement which is distance of 0 

meters (point-1), distance of 10 meters (point-2), distance of 20 meters (point-3), 

distance 30 meters (Point-4), distance of 40 meters (Point-5), and distance of 50 meters 

(Point-6) in a straight line.  

 

On the measurement of wind speed and temperature at a distance of 25 meters 

(point-1) and 50 meters (point-2) in a straight line. The average value of noise caused by 

the traffic flow that occurs is shown in Figure 3. It can be seen that the pattern of noise 

changes for each observation point has decreased in value as the observation point 

moves away from the source of the noise.  

 

The noise level decreased by 6.20 dB from Point-1 to Point-2. At Point-2 to Point-3 the 

noise level decreased by 2.53 dB. Point-3 to Point-4 was 1.65 dB, Point-4 to Point-5 of 

1.48 dB, and at Point-5 to Point-6, it decreased by 0.63 dB. The closer the distance to 

traffic or noise source, the greater the noise captured and the farther the distance from 

the traffic the less noise is captured [16].  

 

From the measurement results that were based on the Regulation of the Minister of 

Health No. 718 of 1987 [15] and the Decree of the Minister of Environment concerning 



Noise Level No. 48 of 1996 [2], it was obtained that the highest noise level was at the 

point-1 of 74.96 dB and the lowest noise level was at Windaniyati, Iphan F. Radam 
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including in zone C which was intended for offices, shops, trade, markets, and so on.  

 

Figure 3 The Fluctuation of Noise (dB) During the Observation Time 4.2. The 

Relationship between the Traffic and Noise The relationship of traffic and noise with 

linear graph equations at a distance of 0 meters (Point-1) up to a distance of 50 meters 

(Point-6) is shown in Fig 4 and Table 2.  

 

Figure 4 The Relationship Between Traffic (pcu/hour) and Noise (dB) Table 2 The 

relationship between the traffic volume (pcu/hour) and the noise level (db) SLM 

Distance from the noise source (meter) Y R2 R Correlation Coefficient Value Point -1 0 

0,0051 X + 65,243 0,800 0,894 Strong Point - 2 10 0,0065 x + 56,926 0,673 0,820 Strong 

Point - 3 20 0,0082 x + 51,821 0,756 0,869 Strong Point - 4 30 0,0077 x + 50,896 0,827 

0,909 Very Strong Point - 5 40 0,0091 x + 47,199 0,844 0,918 Very Strong Point - 6 50 

0,0087 x + 47,305 0,766 0,875 Strong From 6 observation points, it can be seen that the 

correlation coefficient values of 6 observation points show that the volume of traffic 

with noise levels has a relationship above strong correlation.  
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Effect of Distance, Wind Speed, and Temperature in Reducing Noise. To know the effect 

of distance in reducing noise, the observation was done in the condition on which the 

volume of traffic was at the lowest, highest, and at the average. The form of noise 

reduction by the distance can be seen in Figur 5.  

 

Figure 5 The Effect of Distance (m) in Reducing Noise (dB) From Fig 5, the relationship 

between distance and noise can be explained as in Table 3. Table 3 The relationship 

between distance (m) and the noise level (dB) Traffic Volume (pcu/hour) Y R2 R 

Correlation Coefficient Value Highest 1961 -1,6785x + 73,403 0,7571 0,8701 Strong 

Lowest 1271 -2,2276x + 70,661 0,8019 0,9001 Very Strong Middle value 1517 -2,1383x + 

71,865 0,8192 0,9051 Very Strong From Table 3, it can be seen that the value of the 

correlation coefficient of noise level on the highest, lowest, and middle traffic volumes 

shows that the correlation relationship is close to very strong. In the same way, the 

effect of wind speed in reducing noise is obtained by the correlation coefficient between 

the low and very low level.  

 

From the effect of the temperature in reducing noise, it was obtained that the value of 



the correlation coefficient was below strong. From these three variables, it is found that 

distance is the most dominating variable in reducing noise. This is consistent with the 

same result that distance is very influential in reducing noise on one-way city roads [16]. 

4.4.  

 

The Effect of Combination of Distance, Wind Speed, and Temperature in Reducing Noise 

The factors that influence noise value include: distance, temperature and humidity, wind 

speed, and barrier [12]. In the case of the 2/2 UD city road, to get a model that considers 

these three variables, a multiple regression approach is performed. There is a nonlinear 

relationship between the explanatory (independent) variables and the dependent 

variables.  

 

Therefore, logarithmic transformations are needed which will make the nonlinear 

relationship into a linear model. The form of the initial equation that was formed is: Yn = 

Y0 (a0 + a1x2 + a2X3 + a3x4) (1) Log Yn = (a0 + a1x2 + a2x3 + a3x4) Log Y Windaniyati, 
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= a0 + a1x2 + a2x3 + a3x4 by assuming that ( ) ( ) = Y ’ , the multiple linear equation is: 

Y ’ = a0 + a1x2 + a2x3 + a3x4 in which: Y0 = the value of noise on distance of 0 (road 

edge) Yn = the value of noise on distance of n Y’ = lof noise o n againstg of n 0 X2 = the 

distance of noise point from the road edge (m) X3 = wind speed (m/s) X4 = temperature 

(°C) From the calculation result, the estimation of multiple regression was obtained and 

shown in Table 6.  

 

The ANOVA value can be seen in Table 7, and the Statistical Test Value of each Variable 

is in Table 8. Table 6 The Estimation Result Regression Statistics Multiple R 0.921284834 

R Square 0.848765745 Adjusted R Square 0.847395042 Standard Error 0.003621034 

Observations 335 Table 7 ANOVA df SS MS F Significance F Regression 3 0.024357392 

0.008119131 619.2191979 2.288577E-135 Residual 331 0.004340034 0.0000131 Total 

334 0.028697425 Table 8 Coefficient and the Statistical Test Coefficients Standard Error t 

Stat P-value Intercept 1.003761804 0.002165565 463.5103804 0 X2 -0.000578649 

1.39893E -05 -41.36374559 7.9175E -133 X3 0.002718586 0.000584694 4.649583899 

4.81248E-06 X4 -0.000698774 5.94072E -05 -11.76244447 6.33742E-27 From Table 6, it 

is explained that the correlation value (R) is 0.921. The coefficient of determination (R2) 

is 0.849 and the number of samples is 335.  

 

The correlation value between distance (m), wind speed (m / dt) and temperature (° C) 

with noise level (dB) of 0.921 is in the very strong category. The coefficient of 

determination (R2) is 0.848 which means that the effect of distance (m), wind speed 

(m/s) and temperature (° C) on the noise level is 84.8% while the remaining 15.2% is 

influenced by other factors.  



 

From Table 7, it is shown that all variables reviewed have fulfilled the significance 

requirements (P-value <0.05) or in the sense that all three variables can be used in the 

model. The model form can then be explained as follows: Y = 1.0037618 - 0.00057865 

X2 + 0.00271859 X3 - 0.00069877 X4. s ( ) ( ) = 1.0037618 - 0.00057865 x2 + 0.00271859 

x3 - 0.00069877 x4 The Analysis on the Relationship Between the Noise and the Traffic 

based on the Distance, Wind Speed and Temperature: A Case on City Road 2/2 UD Type 

in Banjarmasin http://www.iaeme.com/IJCIET/index.asp 1722 editor@iaeme.com Log Yn 

= (1.0037618 - 0.00057865 x2 + 0.00271859 x3 - 0.00069877 x4) LogY0 Yn = Y0 

(1.0037618 - 0.00057865 x2 + 0.00271859 x3 - 0.00069877 x4) in which: Y0 = the value 

of noise on distance of 0 (road edge) Yn = the value of noise on distance of n Y’ = lof 

noise o n againstg of n 0 X2 = the distance of noise point from the road edge (m) X3 = 

wind speed (m/s) X4 = temperature (°C) The equation for the noise at the road edge is: 

Y0 = 0,0051x1+ 65,243 x1 is the volume of traffic (smp/hour) In general, the equation 

model is: Yn = (0,0051x1 + 65,243) (1.0037618 - 0.00057865 x2 + 0.00271859 x3 - 

0.00069877 x4).  

 

(2) Based on the equation model obtained, the farther distance to capture the sound 

source decreases the noise level. This is in accordance with what is obtained in the study 

of noise levels and volume of one-way traffic [16]. Distance: The noise level is 

significantly affected by the distance of the source of the noise and the noise decreases 

to a constant level at an increased distance [17]. Judging from the results of wind speed, 

high wind speed produces strong wind speed.  

 

The faster wind speed increases the noise value and the wind direction will affect the 

amount of frequency received by the listener. The direction of the wind that leads to the 

listener will result in a louder sound, and vice versa [18]. The effect of temperature on 

the equation obtained shows that the higher the temperature value, the greater the 

noise reduction value.  

 

This is because the data collection time is carried out during the day, in warm and hot 

air, the sound wave propagation will tend to go upwards and in cool-cold air, the 

propagation tends to go downward [19]. 5. CONCLUSIONS Vehicle traffic flow, namely 

motorcycle (MC), which traverses the Trans Kalimantan Road Section, has an increase in 

its volume in the morning and evening.  

 

As for light vehicles (LV), and heavy vehicles (HV), it does not appear to have 

experienced a significant increased volume. Noise value caused by traffic volume on the 

roadside is 74.96 dB and decreases to 65.81 dB at a distance of 50 meters or an average 

decrease of 0.183 / meter. The farther the noise capture distance, the smaller the noise 



level.  

 

The influence of distance (m) on the noise level correlates very strongly, in which the 

factors that influence it are the distance of capture and the volume of traffic. The value 

of the correlation coefficient between low and very low was obtained when observing 

the influence of wind speed in reducing noise. In the effect of temperature in reducing 

noise, the value of the correlation coefficient was below strong.  

 

If the three variables are combined, there is a correlation in reducing the level of noise. 

The linear regression equation obtained was Y ’ = 1.0037618 - 0.00057865 X2 + 

0.00271859 X3 - 0.00069877 X4. The equation model obtained from multiple linear 

regression table is Yn = (0,0051x1 + 65,243) (1.0037618 - 0.00057865 x2 + 0.00271859 

x3 - 0.00069877 x4). Windaniyati, Iphan F. Radam 
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