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ABSTRACT

The purpose of this study is to present a guideline to design a short-term manual measurement of

environmental noise level, which is more economical and flexible, but less representative than

long-term automatic measurement. The proposed guideline can provide the number of measurement

times and the length of measurement term required to secure the extent of the representativeness.
The data was collected at 4 sites located in Seoul and at 4 sites located outside of Seoul. The prob-

abilities for five-minute equivalent noise levels, Leqsmin, to stay in an error range from the quarterly

representative noise level were used to evaluate sampling techniques. The probability analysis of the
daytime period showed that the noise levels measured between 10 am and 2 pm and between 9 pm
and 10 pm have the probabilities higher than 60 %. On the other hand, even for the same length of

total measurement time, increasing the number of random samplings results in higher probabilities

than increasing the length of measurement term.
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Site A Site B Site C Site D \

* Location
- ltaewon-dong,
Yongsan-gu, Seoul

* Location * Location
- Jongam-dong, - Daechi-dong,
Seongbuk-gu, Seoul Gangnam-gu, Seoul

* Location
- Ahyun-dong,
Seodaemun-gu, Seoul

« Traffic Volume
: 6480 Vehv/h
* Lane:

« Traffic Volume
+3684 Vehvh
*Lanes:8

« Traffic Volume
: 4080 Veh/h
. 8

« Traffic Volume
: 4332 Velvh
*Lanes:8

—/
e\

* Location
- Wansan-gu,
Jeonju, Jeonlabuk-do

* Location * Location
- Mansoo-dong, - Jungheung-dong,
Namdong-gu, Incheon Buk-gu, Gwangju

* Location
- Jangan-gu,
Suwon, Gyunggi-do

« Traffic Volume « Traffic Volume
+ 4740 Vehvh + 2628 Vehv/h
“Lanes:8 *Lanes: 6

Fig. 1 8 Study sites(group 1
outside of Seoul)

« Traffic Volume
: 1284 Veh/h

« Traffic Volume
12268 Vehvh
“Lanes: 4

: in Seoul, group 2 :
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Fig. 2 Noise level distribution and error range

Year 2010

urzbay.

[(v)ap] l
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85 99 113 127 141 155 169 183 197 211 225 239 253 267 281 295 309 323

71

15 29 43 57

1

Day

Fig. 3 Lacqo4n variation for 8 sites in 2010

22 23

19 20 21

12 13 14 15 16 17 18

10 11

9

(hour)

Time
Fig. 4 Daily data set for 1st quarter of site A
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Table 2 The number(N) of Lacgsmin data and Laeq as
criteria for analysis

st quarter|2nd quarter 3rd quartendth quarter

Ist quarter |2nd quarter|3rd quarter(4th quarter

Max Max Max Max Lae Lae Lae Lae.

Unit : dB(a)] 2 |-min| “°9 | -min | %9 |-min| “°9 |-min Nodaa) N ofsa| N ey N s
A|77.1146 764 | 4.6 |76.1| 4.8 |76.5| 4.8 A [12092|77.5|12325]76.8|12531|76.6{12617|76.9

Group B|757129 759 | 29 |75.2] 3.1 |75.6] 3.1 Group B [12192(76.0{12344|76.2|12604|75.6/12491|76.0

S 1 C|72.8| 48 |73.1| 3.5 |73.0] 4.0 |72.1| 4.7 S 1 C |12157(73.3|12446|73.5[12627|73.4|12624|72.5
i D749 44 | 753 | 42 |752|45|753|4.5 i D |12136(75.3|12383(75.6{12583|75.7[12669|75.6
t E|733| 75732 69 [72.7] 7.0 (725]| 74 t E [12101|74.2|12397|74.0|12565|73.5/12539|73.4
®lGroup| F |73:2] 7.7 | 723 70 [715] 72 |723] 79 ®|Group| F [12141]74.2[12174]73.2[12352|72.4]12523[ 73.3
2 G|72.117.0 (724 7.0 |723|7.1 |72.4]| 72 2 G |12097|73.0{12309|73.2|12554{73.1|12671|73.2
H[723|85|71.8| 84 |71.8| 85 |72.9|11.3 H [12122|73.3|12064|72.8|12487|72.8[12669|74.0
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Fig. 5 Mean of probabilities for each daytime period
in Seoul, outside of Seoul and in total areas
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Table 3 Probabilities of data being included in +1 dB, +2 dB and +3 dB range for different sampling techni-

ques
The number of random sampling
Unit : probability(%) 1 2 3 4
[+1 dB][[=2 dB][[=3 dB]|[+1 dB]|[%2 dB][[3 dB]|[+! dB][[=2 dB]|[+3 dB]|[+! dB]|[=2 dB][[%3 dB]
Smin 824 | 93.4 91.9 | 983 953 | 99.2 972 | 99.6
84.5 | 94.7 91.5 | 97.9 96.0 | 993 | 81.5 | 98.0 | 99.6
Group 859 | 95.4 935 | 98.7 962 | 995 | 83.2 | 984 | 99.9
1 853 | 949 931 | 985 97.1 | 993 | 82.8 | 985 | 99.8
872 | 959 94.1 | 988 | 80.9 | 972 | 99.7 | 843 | 988 | 100.0
882 | 96.1 96.6 | 99.0 | 82.5 | 975 | 99.6 | 88.6 | 98.5 | 100.0
The 889 | 953 943 | 984 [ 795 | 97.1 | 993 | 844 | 98.1 | 99.5
length 90.8 | 95.9 952 | 98.6 | 83.6 | 975 | 99.5 | 87.0 | 98.6 | 99.8
of | Group 914 | 96.1 | 807 | 955 | 988 | 843 | 979 | 998 | 89.1 | 99.0 | 99.9
measure-| 2 916 | 962 | 807 | 956 | 99.1 | 87.4 | 982 | 99.9 | 903 | 99.4 | 100.0
ment 924 | 969 | 846 | 96.1 | 99.6 | 86.7 | 98.8 | 999 | 89.4 | 988 | 99.8
term 941 | 97.1 | 853 | 974 | 99.8 | 882 | 98.6 | 100.0 | 91.7 | 99.0 | 99.5
85.6 | 94.4 93.1 | 98.4 962 | 992 | 819 | 97.6 | 995
87.6 | 953 933 | 983 96.8 | 99.4 | 84.3 | 983 | 99.7
Total 88.7 | 958 945 | 987 | 81.5 | 97.1 | 99.7 | 86.1 | 98.7 | 99.9
884 | 955 943 | 988 | 828 | 977 | 99.6 | 86.6 | 99.0 | 99.9
89.8 | 96.4 951 | 992 | 83.8 | 98.0 | 998 | 86.8 | 98.8 | 99.9
912 | 96.6 97.0 | 99.4 | 854 | 98.0 | 99.8 | 90.1 | 98.8 | 99.8
Il s0-s0% [ so-70% [ 70-80% [ 80-90%  90-100%
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