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Abstract: One of the most developed cities nhowadays is fakaakarta as the capital city of the
Republic of Indonesia is a metropolitan region vatpopulation of more than 9.9 million people
(BPS, 2013). One of the environmental impacts isenproblem. The problem in urban areas is an
urgent matter because it has direct impact on ezltinhabitants. Motor vehicles are major
sources of noise (Doelle, 1993). According to $at(R008), the overall noise level in the city of
Jakarta is very high. For example, the noise inS@manggi area measured to 68.7 - 69.5 dB (A).
Another measurement (Martono et al., 2004) statethea Sudirman areas, it demonstrates the
value of 66.95 - 71.28 dB (A). Values that havespdsthe standard noise level for residential
areas, based on the Regulation of the Indonesiamistdi of Environment (1996), which
amounted to 55 dB (A). The quality standard is Usedesidential areas, because until now there
is no noise quality standard for urban areas. Whiée quality standard for office area is 70 dB
(A). The objectives of this study are two folds) {a determine the noise source and level in
Jakarta and (b) to create a model for propagatfamoise. This study was conducted in August
2013 to August 2014 in the heart of the city, esdcalong Sudirman road, of Jakarta. The area
chosen not only it is a major area, but also it ¢@mscentrations of offices, housing, green areas
and industrial activities. This area is the centrasiness in Jakarta. Noise level measurements
carried out at 64 points affecting Sudirman stréetmodel of noise propagation built using
inverse square law approach to the type of pointrcg involving excess attunuation which
includes the atmosphere, soil condition and barfiis study uses an analytical approach that
space needs to be supported by the method of thgr&ghic Information System, which is a
method to demonstrate the ability of spatial infation, and can display visually. The instrument
used was ArcView 3.2 program. This method servgsadwide the following information: (a) The
area being affected spatially or spread of noisgitution; (b) The most noisy location along the
Sudirman. The closer the lines contained in theeabntour maps, the more noisy. The highest
noise was in the middle of junction location betw&&rth-South and East-West; (c) contour map
which is converted to dB (A) can provide informatiabout the locations that have noise level of
more than 85 dB (A) for the 8-hour exposure peribliis location is catagorized as not healthy
places for people who are staying in these araas;(@) noise contour map gives information
about a particular location with spatially gradnalse levels. According to the noise measurement
result, Semanggi areas is the highest level of ambioise with the range of 64.3 dB (A) — 72.8
dB (A). The area with the lowest noise level isuan Istana Negara (National Palace) with 52
dB(A) — 56.3 dB(A). Meanwhile, the propagation afise due to calculated model reduces from
south to north of Sudirman line, and for west ofliBuan street the level remains high.
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Introduction

otor vehicles, is a major source of noise (Doell@93). Causes of noisy among others came from the
hooter when vehicles want to precede the road, whertraffic lights are not functioning, mechanical
friction between the tire with the road during egearcy braking and high speed and exhaust noiséodue
compression of the gas pedal excessively or exhatdtion. Other causes include at the time okkramong
vehicles, as well as the frequency of vehicle nityhiboth in quantity and speed (lkron, 2007). Nois a variety of
sound. It means any unwanted sound. Noise pollatftatts both heath and behavior.
Indonesian Ministry of Environment (KEP-48/ MENLH/1/1996) on Standards of Noise for the measurement
ambient noise, set a maximum limit noise in afcefirea is 65 dB(A). However, currently it is ditflt to obtain
data about noise in Jakarta. Data on noise leveldtee spread of noise are very limited. While,rallenoise level
in Jakarta is very high (Satriyo, 2008). For examphe noise in Semanggi area measured to 68.75-dBA).
Another measurement (Martono et al., 2004) statetl 4t the Sudirman areas demonstrated the valé®.66-
71.28dB(A). Therefore, the objectives of this studg two folds: (a) to determine the noise sour lavel in
Jakarta and (b) to create a model for propagafioise.

M ethods

Noise measurement performed by the method samptiegambient noise (Soedomo, 2001). Noise measutemen
was conducted by sampling the ambient noise. Nszisgpling conducted in 8 (eight) areas, which isniatNegara
Bundaran Hi, Rasuna Said Semangdi SCBD?, Patung PemufaPatung Dirgantafaand Slipi. At each location
measurements taken 8 (eight) points each measutavitbra radius of 500 meters upright from the seur
Measurements were taken at the time of the activhich is taken place in 3 periods: in the morningpn and
night. Measurement points taken especially in ooatexperiencing exposure. At each point measoiogskt levels
and be repeated in a different time of days. WFilethe source sampling is done at a distance @nk) to
100meters. At each point of measurement is ma@e t{®) replicates for each measurement condition.
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Figure 1. Sampling locations, set by authors

Noise level measurement conducted by measuringhithemum decibels or maximum A- weighted sound lerel
noise level weighted (weighted) A maximum hereigaftalled dB (A). The tool used is a Sound LevetéveTime

measurements made during the 24-hour activity (LBijvay of daytime activity levels were highest id hours

(LS) at the time of 6:00 to 22:00 and evening ati¢is for 8 hours (LM) in 22:00 to 6:00. Each measnent

represents a certain time interval with a set déast 4 (four) time measurements during the dayasamight at least
three (3) time measurement.

LS =10log 1/16 (TL.18" +.... + T4.16%%) dB(A)

LM =10log 1/8 (T5.18""° +.... + T7.16"'") dB(A)

LSM =10 log 1/24 (16.19™° +.... + 8.18*-"*9) dB(A)

For the assessment level of noise, the measuraewiits were compared to the quality standardscgipé noise.
The quality standard that is used according tdrbdenesian Ministry of Environment (KEP-48/ MENLH1/1996)
on Standards of Noise for the measurement amb@sé n
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The model used in this study is a model of noisgpagation. Noise propagation models constructedgutie
approach of Inverse Square Law (ISL) for the typpaint source (point source) involving excess ratation (Ae)
that includes atmospheric attenuation, attenuatfdand and barrier attenuation (Iwan et al., 2005)

Lp2 (dB) = Lpl —20 Log (r2/rl) - Ae

Ae=Atmosfer + Barrier + Soil Atenuation

Atmosfer atenuationA s = ar/100

Fo= 2.4+4.0410" h [(0.02 + h)/(0.391+h)pxygen relaxation frequenciiz
Fon = (TIT M2 [9+280he ™7 (911 "nitrogen relaxation frequencydz

o = 869xF {1.84 x 107 (T/To) Y +(T/To)>?[0.01275 (239

I(Fr o+ I o) + 0.1068 (8%2)/(F n + FIF )]}

Barrier atenuation®paier = (20 log (sf)) -48

Soil atenuation=gouna = GCs + GrCr — M (1-Gp)

Results and Discussion

Results
Table 1. Results of ambient noise measurements ahdB(A)

Point
1/U 2/T 3/S 4/B 5/U 6/T 7/S 8/B
1 541 544 522 54.1 549 56.3 52.0 54.8
64.1 62.1 65.7 64.2 65.3 61.4 66.1 64.4
54.1 522 56.3 54.4 54.7 53.9 58.8 58.1
69.6 676 72.8 69.6 69.7 659 69.9 64.3
67.6 728 59.5 66.1 70.1 69.7 67.4 65.1
65.1 66.4 54.1 57.6 60.1 59.5 53.8 56.1
67.7 699 67.7 64.4 65.6 69.2 68.5 59.7
71.2 723 725 73.1 675 69.6 69.2 70.5

Location
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Source: Field assessment by the authors
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Figure 2. Distribution of noise; set by the authors
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Figure 3. Distribution of noise by model of noisepagation; set by the authors

Discussion

From ambient measurement results as a whole, bpicdimgy the overall locations of observation, it wasnd that
the most noisy location was along Sudirman linpeemlly at Semanggi area. In the measurement bfearnnoise
in the Semanggi area, for a radius of 50 metens ibe range 67.6 - 72.8 dB (A). For a 100 meteius ambient
noise range 64.3 - 69.9 dB (A). From the measurémesults found in a radius of 50 meters and 10@erae
ambient noise mostly attaint over the quality stadd set by the Indonesian Ministry of Environm@aENLH/ 11/
1996), which is 65 dB (A). This condition is podsilbecause this location is seen from the typesebfcles that
passed on through it, in contrast to other sampbogtions. Semanggi area crossed by buses, targksther large
vehicles are known to cause greater noise. Thig @r@lso known as the most frequent traffic jamd always
crowded every day.

As for the istana negara area is the area witlotluest noise at Sudirman Street. The results ofsmresnents at the
Istana Negara area, showing the ambient noiseradias of 50 meters range between 52.2 - 54.4 dBath the
direction of maximum noise into the southern pdrtttee area. For a 100 meter radius ambient noisgimg
between 52.0 - 56.3 dB (A), where the largest antbimise also occurs in the southern part of tlea.afhe
distribution of the noise is found heading towattts south of the Bundaran HI area based in Semamggi

For the Slipi and Patung Dirgantara area, as amegnown influence the distribution of noise in Bothn street,
found noise levels are already high enough. It aadly adds to the burden of noise located at Bualir street.
While for the Rasuna Said area, judging from ttseilts of noise measurement were less affected.

From the calculation of noise dispersion modeliag be seen that the most noisy region in SudirntiaeSs in the
Semanggi area. The noise level is high becausatbais an open area, with no plants that coule fiznctioned
as a barrier. In this area, the plant functionsetyeesthetic, but various kinds of vehicles pagbiynn While for the
areas with the lowest noise level is around Istdegara area. Apart from the number of plants fomditig as noise
barrier, in congested area the most important thing re-set a number of vehicles passing by. &jyafion of noise
indicates the direction of the propagation of noisduced the noise levels away to the west anti@éanorth of
Sudirman Street. In the Semanggi area, the nois®@ feom the source transport activity remains vbigh. The
noise level in the north is around 47.2 - 51.6 @B, (much different than that of the Semanggi ardens the
highest at 74.4 dB (A). For the eastern regiongas model calculations was obtained value geednadise is
under 60 dB (A); while to south varies between 639.9 dB (A).

Conclusion and Suggestion

Conclusion

The results of measurements ambient noise in Sadirstreet sourced from motor vehicle activity shbat in
some areas have exceeded the permissible levedshifhest noise level is in Semanggi area andaiwedt noise
level contained in Istana Negara. Results of nprepagation modeling calculations show that thedafion of the
noise distribution centered on the Semanggi areduzlly reduced toward the Istana Negara areahhairid
Patung Pemuda area (west).
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Suggestion

This research may be continued with building a rhofl@eoise control by observing the extent of grepen spaces
and the amount of mass transportation. Jakartargment is expected to set a policy about the rgirs a
number of vehicles that pass through Sudirmantstree
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