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Comparison of Evaluation Methods for Receiver Setting
and Representative Noise Level Selection
in Calculating Population Exposed to Noise
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Abstract : The modeling of noise mapping and the evaluation of noise pollution based on the
exposed population were frequently used as an indicator of environmental noise assessment to
overcome the limitations of field survey and Tele-Monitoring System. Results from these methods
were highly influenced by the setting of noise source, input data of prediction factors and analytical
methods of predictive values. The population exposed to noise were estimated as M1-1>M2-
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2 in both areas. The highest noise setting methods(M1-1, M1-2) were

d, being compared with the Base method.

-2>M1-

1>Base>M2
overestimate
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Figure 1. Location and Layout of apartment houses considered in the study.
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Table 1. Input data of road properties

Traffic volume (Vel/h (day)) Road width Traffic speed
Day Night
Area | Light 1,081 529 9m
Heavy 111 23 60km/h
Day Night (Speed limit)
Area2 Light 1,463 717 8m
Heavy 47 10
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Figure 2. Building objects of apartment houses considered in the study on Soundplan program.
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Figure 3. Comparison of settings for receivers in the building.

The exemplary is exclusively for

living purposes.

Situation of data:

Neither number of inhabitants nor

living space for the building is

known. The average living space

per inhabitant for this specific city

is stated with 35m?.

For the determination of the

- population and the assignment of
7 level bands ass. to END Annex VI

the following parameter from the

basis:

ogpo

AL IR =
DgoE O

Number of floors (GZ): 3

Ground area (G): 140m?
Decisive Receiver points: 15
Case: 2

For the determination of the

140m? x 3 x 0.8
35m? / Inhabitants

Assignment of the inhabitants to decisive receiver points

9.6 Inhabitants
15 Receiverpoints

EZpitding = =9.6 Inhabitants

EZvuiiing= = 0.64 Inhabitants / Receiverpoint

Figure 4. Example of calculating the number of inhabitants per building.
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Figure 5. Facade noise map of apartment houses considered in the study.
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Figure 6. Comparison of population of noise exposure of each method.
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Table 2. Population of noise exposure of each method (Area 1)
Interval The number of population (Daytime)
Base (%) MI-1 (%) M1-2 (%) M2-1 (%) M2-2 (%)
Ld<45 4,081 (50.18) 1,141 (14.03) 4,241 (52.15) 1,848 (22.72) 3,863 (47.50)
45<L.d<50 1,800 (22.13) 2,228 (27.40) 3,247 (39.92) 2,102 (25.85) 2,719 (33.44)
50<Ld<55 1,015 (12.48) 1,793 (22.05) 605 (7.44) 1,586 (19.50) 1,206 (14.83)
55<Ld<60 1,232 (15.15) 2,870 (35.29) 40 (0.49) 2,557 (31.44) 344 (4.23)
60<Ld<65 5 (0.06) 100 (1.23) 0 40 (0.49) 0
65<Ld<70 0 0 0 0 0
70<Ld<75 0 0 0 0 0
75>Ld 0 0 0 0 0
Total 8,133 8,132 8,133 8,133 8,132
Interval The number of population (Nighttime)
Base (%) MI-1 (%) M1-2 (%) M2-1 (%) M2-2 (%)
Ln<45 5,736 (70.53) 3,164 (38.91) 7,252 (89.18) 5,736 (70.53) 6,412 (78.85)
45<L.n<50 988 (12.15) 1,597 (19.64) 820 (10.08) 988 (12.15) 1,295 (15.92)
50<Ln<55 1,337 (16.44) 3,151 (38.75) 60 (0.74) 1,337 (16.44) 425 (5.23)
55<Ln<60 72 (0.89) 220 (2.71) 0 0 0
60<Ln<65 0 0 0 0 0
65<Ln<70 0 0 0 0 0
70<Ln<75 0 0 0 0 0
75>Ln 0 0 0 0 0
Total 8,133 8,132 8,132 8,133 8,132
Table 3. Population of noise exposure of each method (Area 2)
The number of population (Daytime)
Interval
Base (%) MI1-1 (%) M1-2 (%) M2-1 (%) M2-2 (%)
Ld<45 1,952 (6.41) 21 (0.07) 280 (0.92) 981 (3.22) 1,996 (6.41)
45<L.d<50 1,917 (6.29) 135 (0.44) 1,075 (3.51) 1,718 (5.64) 2,403 (7.72)
50<Ld<55 1,627 (5.34) 562 (1.84) 3,494 (11.42) 1,317 (4.32) 1,809 (5.81)
55<Ld<60 5,640 (18.51) 3,174 (10.37) 5,867 (19.17) 4,055 (13.31) 4,317 (13.87)
60<Ld<65 11,862 (38.93) 5,554 (18.15) 15,908 (51.99) 10,577 (34.72) 14,376 (46.20)
65<Ld<70 6,906 (22.67) 15,933 (52.07) 3,977 (13.00) 10,836 (35.57) 5,761 (18.51)
70<Ld<75 564 (1.85) 5,056 (16.52) 0 987 (3.23) 454 (1.46)
75>1Ld 0 164 (0.54) 0 0 0
Total 30,468 30,599 30,601 30,468 31,116
The number of population (Nighttime)
Interval
Base (%) MI1-1 (%) M1-2 (%) M2-1 (%) M2-2 (%)
Ln<45 3,133 (10.28) 135 (0.44) 959 (3.13) 2,333 (9.30) 4215 (13.55)
45<L.n<50 1,526 (5.01) 405 (1.32) 3,133 (10.24) 1,539 (5.05) 1,737 (5.58)
50<Ln<55 3,505 (11.50) 2,439 (7.97) 3,645 (11.91) 3,492 (11.46) 3,768 (12.11)
55<Ln<60 10,222 (33.55) 4,586 (14.99) 16,377 (53.52) 10,449 (34.29) 12,438 (39.97)
60<Ln<65 10,914 (35.82) 15,165 (49.56) 6,436 (21.03) 11,061 (36.30) 8,083 (25.98)
65<Ln<70 1,168 (3.83) 7,336 (23.97) 53 (0.17) 1,094 (3.59) 874 (2.81)
70<Ln<75 0 533 (1.74) 0 0 0
75>Ln 0 164 (0.54) 0 0 0
Total 30,468 30,599 30,601 30,468 31,116
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Table 4. The average value of the differences in noise levels between methods (Area 2)
MI-1 MI-2 M2-1 M2-2
MI-1 5.61 4.30 6.11
MI1-2 -5.61 -1.31 0.50
M2-1 -4.30 1.31 1.81
M2-2 -6.11 -0.50 -1.81
(dB)
Table 5. Population in excess of noise management standards of each method (Area2)
. The number of population (Daytime)
Excess noise
Base (%) Mi-1 (%) M1-2 (%) M2-1 (%) M2-2 (%)
0-5dB 1,940 (6.3) 10,160 (33.2) 352(12) 3,552 (11.6) 1,650 (5.4)
5dB excess 5(0.1) 992 (3.2) - 21 (0.1) -
Total 1,945 (6.4) 11,152 (36.5) 352(12) 3,574 (11.7) 1,650 (5.4)




Table 6. 3decibel (dB) noise reduction effect of each method (Daytime)

[Population of (Lday-3)] - [Population of (Lday)] (Area 1)

Interval
Base (%) M1-1 (%) M1-2 (%) M2-1 (%) M2-2 (%)
Ld<45 +1,279 (4.18) +1,450 (4.74) +2,176 (7.11) +1,554 (5.08) +1,795 (5.87)
45<Ld<50 -653 (2.13) -462 (1.51) -1,734 (5.67) -621 (2.03) -923 (3.02)
50<Ld<55 +227(0.74) +1,301 (4.25) -403 (1.32) +607 (1.98) -528(1.73)
55<Ld<60 -848 (2.77) -2,188 (7.15) -40 (0.13) -1,499 (4.90) -344(1.12)
60<Ld<65 -5(0.02) -100(0.33) 0 -40 (0.13) 0
65<Ld<70 0 0 0 0 0
70<Ld<75 0 0 0 0 0
75>Ld 0 0 0 0 0
Interval [Population of (Lday-3)] - [Population of (Lday)] (Area 2)
Base (%) MI1-1 (%) M1-2 (%) M2-1 (%) M2-2 (%)

Ld<45 +1,416 (4.63) +98 (0.32) +468 (1.53) +1,239 (4.05) +1,585 (5.18)
45<L.d<50 414 (1.35) +130 (0.42) +1,585 ( 5.18) -280 (0.92) -250 (0.82)
50<Ld<55 +2,255 (7.37) +1,182 (3.86) =296 (0.97) +1,672 (5.46) +1,201 (3.92)
55<Ld<60 +3,108 (10.16) +725 (2.37) 19,161 (29.94) +1,594 (5.21) +6,211 (20.30)
60<Ld<65 -840 (2.75) +7,868 (25.71) -7,293 (23.83) +4,049 (13.23) -4,183 (13.67)
65<Ld<70 -4.971 (16.25) -5,795 (18.94) -3,625 (11.85) -7,332 (23.96) -4.111 (13.43)
70<Ld<75 -553 (1.81) -4,042 (13.21) 0 -942 (3.08) -454 (1.48)
75>Ld 0 -164 (0.54) 0 0 0
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