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A Study on the Effect of Variables on Aircraft Noise Annoyance Response
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ABSTRACT : For the purpose of finding how aircraft noise annoyance response is affected by variables when noise survey is performed,
the questionnaire survey is conducted around the Gimpo International Airport in Seoul, Republic of Korea. This residential area is exposed
to the aircrafi noise and road traffic noise, simultaneously. Research areas are classified according to three different aircraft noise ex-
posure levels expressed in WECPNL, under 75, between 75 and 80, and above 80 WECPNL, on aircraft noise map. The 7-step numerical
magnitude with verbal category scales is used to measure-the annoyance level. This survey suggests that aircraft noise annoyance is not
affected to an important extent by other noise sources(road traffic noise, community noise) and demographic variables(sex, age, education, occu-
pation, dwelling type, length of residence).
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Fig. 1. Study area classification by aircraft noise contour.
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Table 1. Expected Variables affecting noise annoyance"

Classification

. aircraft noise exposure level,
noise factor .
other noise sources
demographic sex, age, education,
variables dwelling type, length of residence
non-noise situational exposure time(occupation)
factor variables P P
attitudinal complaint activity
variables P
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Table 2. Average of annoyance by noise sources and by noise
area

Road traffic  Aircraft

average(S.D.) average(S.D.) average(S.D.) average(S.D.)
All 614 492 (1.40) 4.19 (1.70) 5.08 (1.72) 4.32 (1.62)
Area® 204 548 (1.12) 4.80 (1.35) 5.59 (1.32) 4.90 (1.27)
Area® 210 5.11 (1.29) 4.02 (1.01) 5.78 (1.32) 4.38 (1.61)
Area@® 200 4.17 (1.43) 375 (1.73) 3.82 (1.76) 3.68 (1.73)

p=0.000 p=0.000 p=0.000 p=0.000

General Community

Area
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Table 3. Annoyance by demographic variables
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General Road traffic Aircraft Community
Classification N average (8.D.) average (S.D.) - average (S.D.) average (S.D.)
All 614 492 (140) 419 (170) 508 (172) 432 (L62)
Demographic ~ Sex female 422 491 (136) 423 (164) 509  (170) 436 (1.56)
variables male 192 495 (148) 410  (180) 503 (176 424 (1.76)
p=0.770 p=0.851 p=0.390 p=0.816
Age 20s 122 475 (136) 394 (172) 461 (1L77) 412 (1.63)
30s 142 494 (130) 415 (170) 496  (L71) 445  (1.62)
40s 140 500 (150) 425 (171) 535 . (165 436 (L6D)
older than 50s 210 496  (141) 432 (1.66) 524  (1.69) 433 (L.64)
p=0.488 p=0.244 p=0.002 p=0.421
Ecucation  middle school graduates 133 508  (1.36) 441 (1.61) 538  (L.61) 452  (1.52)
high school graduates 317 4.97 (137 421 (1.70) 5.08 (1.73) 429 (1.60)
college graduates 161 4.71 (1.46) 3.99 (1.75) 4.83 (1.77) 422 (L.75)
(611)* p=0.101 p=0.114 p=0.022 p=0.265
Dwelling row houses 327 470 (146) 390  (179) 490  (1.81) 412 (1.73)
type detached houses 228 518 (1.25) 449 (145) 524 (1.54) 454 - (145)
commercial houses 59 5.19 (1.36) 4.66 (1.73) 5.44 (1.78) 4.63 (1.53)
p=0.000 p=0.000 p=0.017 p=0.041
Lel}gth of under Syear's 190 493 (141) 509 (135 58 (126) 506  (12D)
residence over Syear's 423 492 (139) 471 (134) 553 (132) 484 (129)
p=0.956 p=0.630 p=0.605 p=0.487
Situational ~ Exposure long(housewife+jobless/etc) 303 496  (132) 426 (1.62) 525 (159) 441 (1.55)
variables time middle
(own business + student) 159 491 (143) 430 (1.67) 496  (1.82) 421  (1.63)
Shmfr(z‘;fe“:;:é Z‘f&?f;;“em 150 485 (152 393  (186) 485  (1.84) 427  (1.76)
p=0.724 p=0.088 p=0.035 p=0.383

* (611)was excluded three null for 614 total respondents.
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Table 4. Annoyance by noise level and by age
Classification General Road traffic Aircraft Community

Exposure level Age N average (8.D) average (SD.) average (8.D.) average (8.D.)
Area @D All 204 5.48 (1.12) 480 (1.35) 5.59 (1.32) 4.90 (1.27)
20s 37 5.59 (0.80) 4.62 (1.48) 5.62 (1.30) 4.62 (1.34)
30s 45 5.40 (1.10) 4.78 (1.18) 5.44 (1.45) 5.07 (1.19)
40s 47 5.36 (1.33) 4.70 (1.53) 5.66 (1.17) 5.02 (1.29)
older than 50s 75 5.53 (1.13) 4.96 (1.26) 5.61 (1.34) 4.85 (1.27)

p=0.728 p=0.582 p=0.869 p=0.383
Area @ All 210 5.11 (1.29) 4.02 (1.80) 5.78 (1.32) 438 (1.61)
20s 38 4.74 (1.29) 3.74 (1.67) 5.05 (1.61) 3.92 (1.65)
30s 49 5.06 (1.21) 3.73 (1.93) 5.53 (1.39) 441 (1.69)
40s 52 5.46 (1.34) 4.27 (1.72) 6.25 (1.01) 4.54 (1.45)
older than 50s 71 5.08 (1.28) 4.20 (1.83) 5.99 (1.13) 4.49 (1.63)

p=0.068 p=0.281 p=0.000 p=0.267
Area 3 All 200 417 (1.43) 3.75 (1.72) 3.82 (1.76) 3.68 (1.73)
20s 47 411 (1.42) 3.57 (1.81) 345 (1.56) 3.89 (1.76)
30s 48 438 (1.38) 3.98 (1.72) 3.94 (1.78) 3.92 (1.7
40s 41 4.02 (1.44) 371 (1.78) 3.85 (1.77) 3.39 (1.69)
older than 50s 64 4.14 (1.48) 3.72 (1.65) 3.98 (1.89) 3.53 (1.75)

p=0.677 p=0.714 p=0.412 p=0.358
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Table 5. Annoyance by noise level and by education level

g AY<BE<PFYY oz A7 ATt 2A
Uhepsge |

ol21gt A3 Fields®] AT} xtol7h $ieh. Fieldse] AT
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Classification General Road traffic Aircraft Community

Exposure level Education level N average  (S.D.) average (S.D.) average (SD.) average (S.D.)
Area D All 203 548 (1.11) 4.80 (1.35) 5.59 (1.32) 490 (1.27)
middle school graduates 47 5.47 (1.21) 4.70 (1.55) 5.62 (1.30) 4.85 (1.25)
high school graduates 112 5.54 (1.1 4.96 (1.36) 5.62 (1.38) 4.95 (1.36)
college graduates 44 5.34 (1.03) 4.52 (1.05) 5.52 (1.19) 4.84 (1.10)

' p=0.589 p=0.167 p=0.917 p=0.857
Area All 208 5.12 (1.29) 4,02 (1.81) 5.78 (1.32) 438 (1.61)
middle school graduates 43 5.49 (1.01) 4.63 (1.60) 6.21 (0.94) 4.84 (1.25)
high school graduates 111 5.05 (1.39) 3.80 (1.86) 5.76 (1.34) 4.15 (1.66)
college graduates 54 494 (125) 404 (178) 550 (148) 446 (1.70)

p=0.091 p=0.039 p=0.030 p=0.055
Area @ All 200 417 (143) 375 (1L73) 382 (176) 368 (L73)
middle school graduates 43 4.26 (1.47) 3.86 (1.58) 430 (1.86) 3.84 (1.81)
high school graduates 94 418 (125) 380  (158) 364 (165) 367  (1.53)
college graduates 63 4.08 (1.65) 3.59 (2.01) 3.76 (1.83) 3.59 (1.96)

p=0.815 p=0.670 p=0.118 p=0.766
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Table 6. Annoyance by noise level and by dwelling type

Road traffic

Classification General Aircraft Community
Exposure level Dwelling type N average (S.D.) average (8.D) average (8.D.) average  (S.D.)
" Area (D All 204 5.48 (1.12) 4.80 (1.35) 5.59 (1.32) 4.90 (1.27)
~ row houses 46 526 (1.44) 4.76 (1.51) 5.22 (1.49) 4.89 (1.40)
detached houses 141 5.50 (1.01) 475 (1.28) 5.62 (1.23) 483 (1.24)
commercial houses 17 5.88 (0.86) 5.29 (1.45) 6.35 (1.17) 5.47 (1 07)
' p=0.135 p=0.287 p=0.008 p=0.146

Area @ All 210 5.11 (129) 4,02 (1.81) 5.78 (1.32) 4.38 (1.61)
' row houses 161 5.06 (1.28) 3.91 (1.83) 5.73 (1.37) 4.39 (1.61)
detached houses 22 5.50 (1.10) 432 (1.28) 5.86 (1.04) 4.14 (1.64)
commercial houses 27 5.11 (1.53) 444 (1.70) 6.00 (1.27) 4.52 (1.65)

p=0.322 p=0.266 p=0.582 p=0.703
Area @ All 200 4.17 (1.43) 3.75 (1.73) 3.82 (1.76) 3.68 (1.73)
row houses 120 4.01 (1.46) 3.54 (1.75) 3.67 (1.76) 347 (1.80)
detached houses 65 437 (1.40) 3.98 (1.57) 4.20 (1.77) 4.03 (1.64)
commercial houses 15 4.53 (1.19) 433 (1.99) 3.40 (1.60) 3.87 (1.36)

p=0.152 p=0.097 p=0.092 p=0.096
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