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ABSTRACT

Road-traffic noise

is a critical factor that affects the life and health environments of urban

inhabitants. In Korea, noise maps of cities created by commercial noise mapping software are used

to manage road-traffic noise. This makes the management of noisy environments easy, but in the

case of metropolitan cities, the creation of noise maps is time-consuming and costly. In this study,
the relationship between road-traffic noise and urban form indicators (i.e., population, roads, build-

ings, and land use), showing the characteristics of a city, were analyzed to predict the road-traffic

noise level using a statistical model. The road-traffic noise level predicted by the artificial neural
network method was compared to that using the ordinary least squares method: The adjusted co-
efficient of determination (R?) of the former method was 0.5, while that of the latter model was

0.44. Furthermore, the floor space index was used as the urban form indicator, which has the largest

effect on the road-traffic noise level.
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Table 1 Explanation and unit of variable

Variable Explanation Unit
Lea Energy—averaged value of dB(A)
facade noise level
Peent Population density persons/m2
GSleenr Ground space index m*/m?
FSIn Floor space index m?/m?
Qcell Traffic volume vehicles/h
PHc o Percentage of heavy vehicles %
Veenl Traffic speed km/h
D, Traffic density vehicles/km
R. Road area density m?/m?
W, Noise barrier area density m*/m?
L, The fraction of residential area -
Lc The fraction of commercial area -
L The fraction of industrial area -
Lg The fraction of green area -
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Fig. 3 Noise level comparison between noise map and statistical model
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Table 2 Results of the ordinary least squares model

Variable | Estimate |Std. error| t-value Pr([t])
(Intercept)| 5.69E+05 | 3.55E+06| 0.16 0.872639
Peen  |-2.09E+01| 1.11E+01| -1.885 0.059525
GSleen [ 1.45E+00| 9.32E-01 | 1.559 0.119067
FSLei |2.54E+00| 2.92E-01 | 8.706 < 2e-16 ***
Qcet |-2.64E-03| 7.61E-04 | -3.474 | 0.000515 ***
PHer | 2.92E-01 | 5.31E-02| 5.501 3.88E-08 ***
Veen 1.42E-01 | 8.56E-03 | 16.544 < 2e-16 ***
D, 4.20E-01 | 5.55E-02 | 7.573 4.06E-14 ***
R, 2.26E+01|2.19E+00| 10.289 < 2e-16 ***
Wa 1.29E-04 | 6.19E-04 | 0.209 0.83444
Lr  |-5.69E+05|3.55E+06| -0.16 0.872649
Lc  |-5.69E+05|3.55E+06 | -0.16 0.872649
L, -5.69E+05| 3.55E+06| -0.16 0.87265
Lg |-5.69E+05|3.55E+06| -0.16 0.87265

Signif. codes : 0 “*** 0.1
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Fig. 4 Noise map developed by noise mapping software and statistical model
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Table 3 Results of OLS and ANN model application
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