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ABSTRACT

Rating scales for environmental noise are varied in their calculation procedure. Among them
WECPNL (weighted equivalent continuous perceived noise level) is the rating scale for aircraft noise
currently being used in domestic and applied only for aircraft noise. However L, calculated from
L., is used as a rating scale for not only aircraft noise but also environmental noise. Besides, it is
easy to calculate and internationally preferred. It is, therefore, not adequate for the evaluation of
residents’ exposure. Moreover, it is very difficult to measure the aircraft noise by WECPNL due to
the complicated calculating procedures if automatic measuring system is not used. Accordingly, this
study aims to propose alternative evaluation procedure for the aircraft noise. To achieve this purpose,
the data measured by automatic measuring system were gathered and calculated with three
evaluation procedures : WECPNL, L, and L, and the results calculated from different methods

were compared and analyzed.
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Possible to dwell

< 53
20~25 [ 53~58 |Needs noise control for
Australia| NEF building residence
25 < | 58 < |Pohibition of building
residence
< 25| < 57 |Possible to dwell
28~30 | 60~62 |Needs noise control for
Canada | NEF building residence
35 < | 68 < |Prohibition of building
residence
< 55 | < 51 |Possible to dwell
55 < | 51 < |Needs noise control for
Denmark | L gen building residence
60 < | 56 < |Support noise control to
Copenhagen airport
< 84 | < 62 |Possible to dwell
France I, 184~89|62~71|Needs noise control for
existing residence
< 62 | < 62 |Housing possible
67~75167~75 [Noise control for residence
(sound insulation perfor-
L, mance > 40dB)
Germany 75 < { 75 < |Support noise control for
(24h) existing residence prohib-
ition of building residence
(sound insulation perfor-
mance > 45dB)
< 571 < 55 {Possible to dwell
57~66 | 55~64 |Needs noise control for
building residence
L, |66< 64 < |Rigid restriction of resi-
England dence building
(24h) } 72 < | 70 < |Prohibition of building
residence
69 < | 67 < {Sound insulation plan at
London airport
< 35 | < 50 |Possible to dwell
35 < | 50 < |Generally prohibition of
developing residential land
40 < | 53 < |Generally prohibition of
guilding residence ;
40~50 | 53~60 | Support noise control for
N(fthgr Ke existing residence
an {sound insulation. perfor-
mance : 30~35dB)
50~55 | 60~64 |Support noise control for
existing residence
(sound insulation perfor-
mance : 30~40dB)
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< 70 | < 57 |Possible to dwell 2.3 ® =9 2371 &3 T I i
] WECPAL 85 < | 72 < |Needs noise control Table 1 o 127H ‘Zr‘-g- :?:_1'73 }\\j_%l%y’}' %LH'O" b::}%
apan (indoor noise level 7] &gd dg FAZIE BE 47 WES TR
< 65 WECPNL)
< 55| < 52 |Possible to dwell Table 2 Construction restriction criteria for facility
Newze- 55~6552~62 Ngedg noise control for (relating to article 274 of aviation law
land L building residence - enforcement regulations)
65 < | 62 < |Prohibition of building
residence s Anticipated to
< 60 | < 55 |Possible to dwell s Area damaged by the airport |be amaged by
60 < | 55 < |Prohibition of building value noise the airport
Norway | NEF residence noise
v 60~70]55~65 [Needs noise control
(indoor noise level type 1 type 2 type 3
< 35 NEF)
s o Above 90 Above 80
45 < |62 < Proh}bltlon of building Facility Above 95 Pelow 9 Relow 90
housing
_ 45~55 [62~72 |Suppor tr}01se cgntrol « Prohibition of
Switzer- - Sound insulation per- buildi Permission of
land L, formance of wall Prohibition of| W-4R& ermission 0
> 50dB building * Permission of | reconstruction
- Sound insulation per- Facility for extension Z'm 4| reconstruction and extension
formance of window residence reconstruc- and extension | below the
> 35dB Fon below the ter terms of
< 65| < 62 [Possible to dwel ;nozsf soundpr | soundproofing
65~70 62~67 |Generally prohibition of &
developing residential land * Prohibition of
(sound insulation perfor- Proibition of building Permission of
. mance > 25dB) Facility for buildin * Permission of | reconstruction
America an | 710~75|67~T72 ng}d restrlctlo.n of devel- education ( 8, reconstruction | and extension
oping residential land extension and .
, X and and extension | below the
(sound insulation perfor- . reconstruc-
medicine . below the ter terms of
mance > 30dB) tion : .
75 < | 72 < |Prohibition of developing ms ,Of soundp~| soundproofing
residential land roofing
< 80 | < 67 |Possible to dwell ) Pr(.)hi.bition of o
80~95|67~82 {Noise control for existing Prohibition of building Permission of
Korea | WECRML re;idgnce, rgstriction of . building, . Permission-of reconstruct%on
building residence Public extension and reconstruction | and extension
95 < | 82 < |Moving, prohibition of facilities reconsiTuc- and extension | below the
building residence Fon below the ter terms of
ms of soundp-| soundproofing
roofing
Mg 937 222 T2 $R4eH 598 B4
M ME WY & Qe AMel Atk wd L,e  Fadom (p e o
AEFO T ZUSO 8T o 4 Zal storehouse facilities Permission of building,
FEROEM IEe 337 ?‘_—501] Rk “qfﬂ S and related to extension and reconstruction
TE on] d&A Qe tE Fh422H ¥TE transpor- aiport for facilities not related
A2, He Ao EAlolf A AE 52 3t tation management to aircraft noise
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Table 3 Use restriction criteria for facility
(relating to article 274 of aviation law
enforcement regulations)

Cat Nolse . .
Zone BT\ alue CRestricted zoning
of area . -
( wECPNL)
1. Buffer green zone
(safety zone of taking
off and landing)
Type 1| Above % 2. Permission of facilities
related to airport mana
gement
Area ‘ _
damaged 1. Exclusive industrial
by the district
airport 2. Common manufacturi-
noise ng zone

Above 90 |3. Green zone

TYPe 2| Below 95 |4, Permission of building,
extension and recon-
struction for facilities
not related to aircraft
noise

Anticipated
to be 1. Semi-industrial zone
damaged Type 3 Above 80 |2. Commercial zone
by the Below 90 |3. Soundproofing obliga-
airport tory zone
noise
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Table 4 Environmental criteria for aircraft noise
in America(residential zone)

| Restriction etiteria

‘ Apghed ; Bedaction Restriction -contents
noise | Index | - value :
and ‘basic reason
(dB)
Criteria for
EPA All I 55 maintaining health
(1972) noises | (considering safety
error by 5 %)
Criteria based on
public
FéA Alrcraft I Less 65 dissatisfaction
DOT noise i (almost nearly no
dissatisfaction)
Above 65| Dissatisfaction
Less 65 Geni;al;icgost;&ble
HUD  |Aircraft e
a971) | noise | Ordinarily
Above 65 impossible to
accept
Alrgraft Less 65 Permission
HUD noise, .
road dn .
(1979~80) traffic Above 65 Genetrally poiable
noise 0 accep
Aircraft Less 55 | Possible to accept
Joint Federal | noise. 55y | Dartially possible
Agencies road | Lan to accept
(1980) traffi ;
ra' c Above 65 Impossible to
noise accept
CDA - JAicraft] oy L Pofibl:sstiglchj .
(1971) | noise Above 65 P
accept
Less 55 | Possible to accept
ANSI | Aircraft 55~65 | Certially possible
(1980) i Lan to accept
noise Above Impossible to
65 accept

2002
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Table 5 Environmental criteria for aircraft noise
in Japan(article 154 of notification of
japanese environmental ministry, 1993)

Criteria
Region value Contents
( WECPNL)
1 Below 70 | Exclusive residential district
Zone except for ‘region 1’
2 Below 75 where needs to preserve
common life

Table 6 Present evaluation criteria for aircraft
noise(guide of environment impact
assessment )

Rank|{ WECPNL Zone applied

Residental zone, tourist zone,
environmental conservation zone,
school zone, hospital

i | Below 70

Zone partially needed soundproofing of
building for residential zone, hospital
and school etc.

i | 70~75

Zone necessary to soundproof building
for commercial zone, semi-industrial
zone, housing hospital and school etc.

i | 75~80

Possible to build only for the facilities
without relation to noise with industrial
zone, parking lot, storehouse, and farm
etc. for the case of other use zone nec-
essary to soundproof existing facilities

iv | 80~90

Exclusive airport zone, facilities related

v | Above 90 )
to airport management
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P B A AFoE dF9 & 7IE] 44E
galsty ok A7 AHNME T3 FH 9IEAY
< 90 WECPNL °ls}, 7]e} A19-& 80 WECPNL ©]
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Table 7 Numbers and positions of measuring

points (in : km)
Measure
point| - 1P 2P 3P 4P 5P
Airpoirf
A 2.5 1 35 2.5 7
6P 7P 8P 9P 10P 11P
Side Side
1 6.6 25  |direction |direction| 34
1.5
Measure
int 1P 2P 3P 4P| 5P 6P
Alrpoirt
B 0.75 2 4 2 35 -
Side
C 3 direction|f 7.5 18 1 0.5
1
06, 2.3, 3, 3.7, .
Right | Left | Right Right ngj
D side side side 15| side dirsecti 0
direction |direction | direction direction 030
0.6 0.1 09 0.1 ’
3.8, 3, 37, .
M | ret | right Right | ~.eht
Left sidej . . ) side
E L side side 15| side L
direction | ,.~ " L ... |direction
03 direction| direction direction 03
’ 0.3 0.9 0.1 ’

* Distance(km) : Distance from the end of a runway
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Table 8 Differences among evaluation metrics at

. A OA
each airport
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Fig. 4 Averaged difference of among evaluation
metrics at each airport in dB
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Fig. 5 Noise level vs. time period at 4P of C
airport
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Table 9 Environmental criteria & & Abslo|tk
i Criteria value
Alepart (evaluation metrics = WECPNL) 5484 =
New .
. ; : Existing :
airport{indluding | © . A AR AT AR ART FI) &%
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