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Abstract: One of the most developed cities nowadays is Jakarta. Jakarta as the capital city of the 
Republic of Indonesia is a metropolitan region with a population of more than 9.9 million people 
(BPS, 2013). One of the environmental impacts is noise problem. The problem in urban areas is an 
urgent matter because it has direct impact on health of inhabitants. Motor vehicles are major 
sources of noise (Doelle, 1993). According to Satriyo (2008), the overall noise level in the city of 
Jakarta is very high. For example, the noise in the Semanggi area measured to 68.7 - 69.5 dB (A). 
Another measurement (Martono et al., 2004) stated at the Sudirman areas, it demonstrates the 
value of 66.95 - 71.28 dB (A). Values that have passed the standard noise level for residential 
areas, based on the Regulation of the Indonesian Minister of Environment (1996), which 
amounted to 55 dB (A). The quality standard is used for residential areas, because until now there 
is no noise quality standard for urban areas. While the quality standard for office area is 70 dB 
(A). The objectives of this study are two folds: (a) to determine the noise source and level in 
Jakarta and (b) to create a model for propagation of noise. This study was conducted in August 
2013 to August 2014 in the heart of the city, especially along Sudirman road, of Jakarta. The area 
chosen not only it is a major area, but also it has concentrations of offices, housing, green areas 
and industrial activities. This area is the central business in Jakarta. Noise level measurements 
carried out at 64 points affecting Sudirman street. A model of noise propagation built using 
inverse square law approach to the type of point source, involving excess attunuation which 
includes the atmosphere, soil condition and barrier. This study uses an analytical approach that 
space needs to be supported by the method of the Geographic Information System, which is a 
method to demonstrate the ability of spatial information, and can display visually. The instrument 
used was ArcView 3.2 program. This method serves to provide the following information: (a) The 
area being affected spatially or spread of noise distribution; (b) The most noisy location along the 
Sudirman. The closer the lines contained in the noise contour maps, the more noisy. The highest 
noise was in the middle of junction location between North-South and East-West; (c) contour map 
which is converted to dB (A) can provide information about the locations that have  noise level of 
more than 85 dB (A) for the 8-hour exposure period. This location is catagorized as not healthy 
places for people who are staying in these areas; and (d) noise contour map gives information 
about a particular location with spatially gradual noise levels. According to the noise measurement 
result, Semanggi areas is the highest level of ambient noise with the range of 64.3 dB (A) – 72.8 
dB (A). The area with the lowest noise level is around Istana Negara (National Palace) with 52 
dB(A) – 56.3 dB(A). Meanwhile, the propagation of noise due to calculated model reduces from  
south to north of Sudirman line, and for west of Sudirman street the level remains high.  

Keywords: Jakarta, model of noise propagation, noise, noise measurement, urban area. 



46 Prasetyo et al./ OIDA International Journal of Sustainable Development 09:02 (2016) 

 

Introduction 

otor vehicles, is a major source of noise (Doelle, 1993). Causes of noisy among others came from the 
hooter when vehicles want to precede the road, when the traffic lights are not functioning, mechanical 
friction between the tire with the road during emergency braking and high speed and exhaust noise due to 

compression of the gas pedal excessively or exhaust imitation. Other causes include at the time of crash among 
vehicles, as well as the frequency of vehicle mobility, both in quantity and speed (Ikron, 2007). Noise is a variety of 
sound. It means any unwanted sound. Noise pollution affects both heath and behavior.  
Indonesian Ministry of Environment (KEP-48/ MENLH/ 11/1996) on Standards of Noise for the measurement 
ambient noise, set a  maximum limit noise in an office area is 65 dB(A). However, currently it is difficult to obtain 
data about noise in Jakarta. Data on noise levels and the spread of noise are very limited. While, overall noise level 
in Jakarta is very high (Satriyo, 2008). For example, the noise in Semanggi area measured to 68.7 - 69.5 dB(A). 
Another measurement (Martono et al., 2004) stated that at the Sudirman areas demonstrated the value of 66.95-
71.28dB(A). Therefore, the objectives of this study are two folds: (a) to determine the noise source and level in 
Jakarta and (b) to create a model for propagation of noise. 

Methods 

Noise measurement performed by the method sampling the ambient noise (Soedomo, 2001). Noise measurement 
was conducted by sampling the ambient noise. Noise sampling conducted in 8 (eight) areas, which is Istana Negara1, 
Bundaran HI2, Rasuna Said3, Semanggi4, SCBD5, Patung Pemuda6, Patung Dirgantara7, and Slipi8. At each location 
measurements taken 8 (eight) points each measurement with a radius of 500 meters upright from the source.  
Measurements were taken at the time of the activity which is taken place in 3 periods: in the morning, noon and 
night. Measurement points taken especially in locations experiencing exposure. At each point measured noise levels 
and be repeated in a different time of days. While for the source sampling is done at a distance of 1 (one) to 
100meters. At each point of measurement is made three (3) replicates for each measurement condition.  
 

 

 

Figure 1. Sampling locations, set by authors 

Noise level measurement conducted by measuring the maximum decibels or maximum A- weighted sound level or 
noise level weighted (weighted) A maximum hereinafter called dB (A). The tool used is a Sound Level Meter. Time 
measurements made during the 24-hour activity (LSM) by way of daytime activity levels were highest for 16 hours 
(LS) at the time of 6:00 to 22:00 and evening activities for 8 hours (LM) in 22:00 to 6:00. Each measurement 
represents a certain time interval with a set of at least 4 (four) time measurements during the day and at night at least 
three (3) time measurement.  

LS    = 10 log 1/16 (T1.100.1*L1 +.... + T4.100.1*L4) dB(A) 
LM   = 10 log 1/8 (T5.100.1*L5 +.... + T7.100.1*L7) dB(A) 
LSM = 10 log 1/24 (16.100.1*LS +.... + 8.100.1(LM+5)) dB(A) 
For the assessment level of noise, the measurement results were compared to the quality standards applicable noise. 
The quality standard that is used according to the Indonesian Ministry of Environment (KEP-48/ MENLH/ 11/1996) 
on Standards of Noise for the measurement ambient noise.  

M
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The model used in this study is a model of noise propagation. Noise propagation models constructed using the 
approach of Inverse Square Law (ISL) for the type of point source (point source) involving excess attunuation (Ae) 
that includes atmospheric attenuation, attenuation of land and barrier attenuation (Iwan et al., 2005). 

Lp2 (dB) =  Lp1 – 20 Log (r2/r1) - Ae  
Ae=Atmosfer + Barrier + Soil Atenuation 
Atmosfer atenuation= Aabs = αr/100 
Fr,0 = 2.4+4.04x104 h [(0.02 + h)/(0.391+h)], oxygen relaxation frequency, Hz  
Fr,N = (T/T0

)-1/2 [9+280 he{-4.17 (T/T0) -1} ], nitrogen relaxation frequency, Hz  
α = 869 xf2 {1.84 x 10-11 (T/T0)

1/2 +(T/T0)
-5/2 [0.01275 (e-2239.1/T)  

/(Fr,0 + f2/Fr,0) + 0.1068 (e-3352/T)/(Fr,N + f2/Fr,N)]} 
Barrier atenuation= Abarrier = (20 log (ms f )) -48 
Soil atenuation=Aground = GsCs  + GRCR  – 3M (1-Gp) 

 
Results and Discussion 

Results 
Table 1. Results of ambient noise measurements, units of dB(A) 

Location 
Point 

1/U 2/T 3/S 4/B 5/U 6/T 7/S 8/B 
1. 54.1 54.4 52.2 54.1 54.9 56.3 52.0 54.8 
2.   64.1 62.1 65.7 64.2 65.3 61.4 66.1 64.4 
3. 54.1 52.2 56.3 54.4 54.7 53.9 58.8 58.1 
4. 69.6 67.6 72.8 69.6 69.7 65.9 69.9 64.3 
5. 67.6 72.8 59.5 66.1 70.1 69.7 67.4 65.1 
6. 65.1 66.4 54.1 57.6 60.1 59.5 53.8 56.1 
7. 67.7 69.9 67.7 64.4 65.6 69.2 68.5 59.7 
8. 71.2 72.3 72.5 73.1 67.5 69.6 69.2 70.5 

 

Source: Field assessment by the authors 

 

 

 
Figure 2. Distribution of noise; set by the authors 
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Figure 3. Distribution of noise by model of noise propagation; set by the authors 
 

Discussion 

From ambient measurement results as a whole, by combining the overall locations of observation, it was found that 
the most noisy location was along Sudirman line, especially at Semanggi area. In the measurement of ambient noise 
in the Semanggi area, for a radius of 50 meters is in the range 67.6 - 72.8 dB (A). For a 100 meter radius ambient 
noise range 64.3 - 69.9 dB (A). From the measurement results found in a radius of 50 meters and 100 meters, 
ambient noise mostly attaint over the quality standards set by the Indonesian Ministry of Environment (MENLH/ II/ 
1996), which is 65 dB (A). This condition is possible because this location is seen from the types of vehicles that 
passed on through it, in contrast to other sampling locations. Semanggi area crossed by buses, trucks and other large 
vehicles are known to cause greater noise. This area is also known as the most frequent traffic jams and always 
crowded every day.  

As for the istana negara area is the area with the lowest noise at Sudirman Street. The results of measurements at the 
Istana Negara area, showing the ambient noise in a radius of 50 meters range between 52.2 - 54.4 dB (A) with the 
direction of maximum noise into the southern part of the area. For a 100 meter radius ambient noise ranging 
between 52.0 - 56.3 dB (A), where the largest ambient noise also occurs in the southern part of the area. The 
distribution of the noise is found heading towards the south of the Bundaran HI area based in Semanggi area.  
For the Slipi and Patung Dirgantara area, as a region known influence the distribution of noise in Sudirman street, 
found noise levels are already high enough. It eventually adds to the burden of noise located at Sudirman street. 
While for the Rasuna Said area, judging from the results of noise measurement were less affected.  
From the calculation of noise dispersion modeling can be seen that the most noisy region in Sudirman Street is in the 
Semanggi area. The noise level is high because this area is an open area, with no plants that could have functioned 
as a barrier. In this area, the plant functions merely aesthetic, but various kinds of vehicles passing by. While for the 
areas with the lowest noise level is around Istana Negara area. Apart from the number of plants functioning as  noise 
barrier, in congested area the most important thing is to re-set a number of vehicles passing by. Propagation of noise 
indicates the direction of the propagation of noise reduced the noise levels away to the west and to the north of 
Sudirman Street. In the Semanggi area, the noise level from the source transport activity remains very high. The 
noise level in the north is around 47.2 - 51.6 dB (A), much different than that of the Semanggi area where the 
highest at 74.4 dB (A). For the eastern region, based on model calculations was obtained value generated noise is 
under 60 dB (A); while to south varies between 63.9 - 67.9 dB (A). 

Conclusion and Suggestion 

Conclusion 
The results of measurements ambient noise in Sudirman street sourced from motor vehicle activity show that in 
some areas have exceeded the permissible levels. The highest noise level is in Semanggi area and the lowest noise 
level contained in Istana Negara. Results of noise propagation modeling calculations show that the direction of the 
noise distribution centered on the Semanggi area gradually reduced toward the Istana Negara area (north) and 
Patung Pemuda area (west). 
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Suggestion 

This research may be continued with building a model of noise control by observing the extent of green open spaces 
and the amount of mass transportation. Jakarta government is expected to set a policy about the restrictions a 
number of vehicles that pass through Sudirman street. 
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