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ABSTRACT

The development in air transport increases noise around the airport. In order to reduce the
noise around the airport, International Civil Aviation Organization has made a lot of effort
since the 1970s and Many countries, including South Korea, are implementing many noise

reduction policies. This paper investigates those noise reduction policies of medium-sized
airports with similar frequency to Gimpo, Jeju and Gimhae airports in South Korea and
compares eleven airports in Europe, eleven airports in Asia and five airports in America,
including Oceania. According to the research, European countries developed and applied the
navigation procedure to avoid the noise area according to the characteristics of the airport. In
Asia, there are not as many domestic noise reduction policies. In case of the United States, it

provides information only on noise-sensitive areas around airports. After having investigated
various policies, this research has examined the noise reduction policy of South Korea. It is
concluded that new navigation procedures which reduce noise should be developed.
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At 3=to) Ax, A3, AFIA TSI FA 2001 3¢ 29¢Y JAA=FAFTE AF o] F =
F EFUFE Kol 30700 U2 FaEdel Ad &S oo g oldst IRt HE
A 8 T A2A7T &S AIP AD(AeroDrome) st ok, 38 &l wiste HaFIE AUA
9] Noise Abatement Procedures®ll WAl ® A5 & A e EA-e] XHHAJTE old 2003
8ot 254 AL stk B A= 53 v FAFEHe] AL Jlss g
FF syudte] daasd vdd S A4 sto], AAle dE, 7 T U2 oMot =S
st 718 Ao R As +& Fol Aot 289 &F2(3,600m / 3,200m
14L/32R)E 93l 2016'd 163,6763) 2] =3

. 2 = AF9E 7IFst e, A5AT A 8 AL

S 93 HZ NADP?) 1S AH83}3, 23A HE

odd 06AI7FA]  okHHIEY S FASE  Curfew

21 24 diadsege MY )
ceF < time 283 Delayed flap setting(FAF4 ©]%& 2
250 544 dB oAy TFel FAR & 5 flap AH&) 2 Run up check #%H2300-0600)
) A4S we BHol RFHER 280 A % & AP AT TH, FED P73 VFRAZ
At HH, B2 % s e 33 B¢ = 1,500ft o] o2 HFysL 34 GHE AL
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< Zrena JHgsta, 3E7], qA471E E=3E Table 1. Noise Reduction Policies at Airports in
A EFATE B 2B NEI} WIST T South Korea
gto 2 At o]F 98] 2017 @ ACIHo 28| Zzzs EE! 2 =8
= r . .
A] 2k T Annual World Airport Traffic Report ol | AZ IR B -NADP1 OB IHAIZH 3
2017, 7}&H “World Airport Ranking: Total Aircraft (CURFEW) -Delayed flap  |-NADP1
Movements(2016) FI¥ 3¢5 7|Fo=2 P -NADP1 setting —Delayed flap
_ _ - o —-Delayed flap |-Visual approach| setting
1 = 1 =) oL e =~ = ZF
AL, AF, A °H_°6°L9] THEAFE VIEOE + ﬂ; setting RWY07 -0|AEEFERY
10,0008 744 &3&-& &4 tide= AAstA. T |-oIAEREFRRY | -0l HEETRRY
-Run up check
M| st
A1 ST a5 MA
22 T tia3E Hluzg MF MEXUESBE |HMFXSYBH | LMK LSS
- —_— DA A oA
221 dEZIANSE DAM2016-71=  |®M2015-1=  |®I2013- 3%
_ HEgdEINSE ‘HMEadsd [“dilmHsE
AEZ T A F-2(Gimpo International Airport, stmo| "ML (KL Tﬂ_ﬁ_gpgxl_ stmy| "AS
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Table 2. Airports similar to Gimpo Airport

=23
25| =wos =5 s | e
131 Abu Dhabi, UAE 172,069 | OfA|of
132 Cancun, Mexico 171,979 o| 3=
133 Helsinki, Finland 168,904 T
134 QingDao, China 168,537 | OfA|of
135 Changsha, China 167,910 | oFA|o}
136 Naha, Japan 165,780 | OFA|of
137 Milan, Italy 164,683 =

138 | Auckland,New Zealand | 164,665 | @Mof{o}

139 SanAntonio TX, USA 164,211 o|F
140 Gimpo, Korea 163,676 | OFA|of
141 Urumchi, China 162,265 | OfA|of
142 Indianapolis IN, USA 162,211 o|F

143 Hamburg,Germany 160,642 73

144 LasVegas NV, USA 159,425 o| 3=
145 Guadalajara,Mexico 158,985 o| =
146 | Louisville KY, United States | 156,200 o| 3
147 Warsaw, Poland 155,934 =]
148 Cairo, Egypt 154,760 | ot=z2|7}
134 QingDao, China 168,537 | OfA|of
135 Changsha, China 167,910 | OfA|of

AZZFL 2016 ACI 23 +9 1409
stRom, F 3T 16367632 19
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Table 3. Airports similar to Jeju Airport

ACI et ol = 28 o
29 3% ol§, I7t P &
116 Berlin, Germany 185,500 | &+
117 Xiamen, China 183,544 | otAlot
118 Lisbon, Portugal 182927 | #+H
119 London, United Kingdom 180,430 | #+H
120 Zhengzhou, China 178,054 | otAlot
121 | Teterboro NJ, United States | 177,606 | o|F
122 Osaka, Japan 177,109 | otAlot
123 Nice, France 176,931 | <&
124 Brasilia, Brazil 176,868 | ol
125 Lima, Peru 176,865 | ol
126 Bangalore, India 176,845 | ofAlof
127 Luoyang, China 176,630 | oFAlof
128 Fukuoka, Japan 176,170 | ofA|of
129 Jeju, Korea 176,017 | otA| ot
130 Wuhan, China 175,669 | otAlot
131 | Abu Dhabi, United Arab Emirates | 172,069 | otA| o}
132 Cancun, Mexico 171979 | o|F
133 Helsinki, Finland 168,904 | &
134 QingDao, China 168,537 | okAlot
135 Changsha, China 167,910 | okAlof

223 dall=H s

23] = A &3 (Gimhae International Airport,
IATA: PUS, ICAO: RKPK)2 F4tgFA] A+
25 de +-7 F& gAFEo|t. T
11]5:"Z7]EH]3§E}°] FESHL om, ofxoht
o] A3|ARI oojBilo] AN FAFTHEE &
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T OO = FAXM o]&o] W FFoF, ﬁ%l a2y o=, 27 g% 25
20173 71Eo 2 AA o] &4 1,6407 B 7l Cal -
] A I o187 8 7F <] 231 Cairns, Australia 105,440 | 2Mlop{ot
56.3% 21 9247H1 3 o] =AM o] g2 o|tt. Zs) 232 | TulsaOK, United States | 105024 | 0%
ZA| 2 TAAC %_1% z2 AW WEY, § 233 Kuwait 104,175 | ofAlo}
234 | Sarasota FL, United States | 103,497 o|F
= FOo}A|o ZolAo} AH LS & ) )

% 5 T2 Fohiors ) t ] F AR 285 Muscat, Oman 103,434 | OofAlof
sl Qo). 2016d a4 102233380, 236 Adelaide, Australia 102,581 | 2AM[of]o}
ASAT AA 2 ?ﬂ/\%%fg}@_i}f NADP 1< 237 | Houston TX, United States | 102,569 ol

_ } 238 Gimhae, Korea 102,233 | OfA| ot
#83t, Curfew time= § kM9 (0600- 239 Nagoya, Japan 101,720 | ofAlof
2300)= A1 ¢} Delayed flap setting % Reduced 240 Bahrain, Bahrain 101,345 | ofAlo}
Flap Setting, 18L/R& ©] 83+ o] 2FE A A< 3 241 | Ujung Pandang, Indonesia | 100,851 | OfA|of
Flap Setting, 18L/RS ©O1e# VA5 A &5 242 Jinan, Chinal 100,152 | otAlof
e A Aok AeALS S8 6L ©lAF, 243 | Santa Barbara CA, USA | 100,120 | ol%
18L/R &F& mzat o|&A&E< %J_f\l sta gtk = 244 | Cape Town, South Africa | 99,981 |ot=2|7}
_ > 245 Sacramento CA, USA 99,920 ol
St 2 A FF A $H(2100-0700 d ’
) Run up check AL AR ) 246 Maroochydore, Australia 99,829 | 2A|ok-{o}
stal 1o, 85.9db(A) / 82.1db(A))e] &u7]E 247 | Belo Horizonte, Brazil | 99424 | 0%
S Agsta JAoH4][9].8 3 g—z‘;}% 2016% ACI 248 | San Luis Obispo CA, USA | 99,217 o|F
N _ 249 Kathmandu, Nepal 99,029 | ofAlof
& =2 o Z 933 , )
= =5 238515 V153902 tq AT 250 Phuket, Thailand 98,904 OfA| of
102,2333] 2 1Y H °F 280%], /\17“" °F123] 4 251 | Aberdeen, United Kingdom | 98365 | &
T 9353 9o, o] 580 1014 o]F T 252 | Glasgow, United Kingdom 88282 f?}
253 Fuzhou, China 7 OftA[O
2S5l A0 1o e I ) ) , .
HEohs Atk @ ¢ slew, AsEdat = 254 | Buffalo, NY, United States | 97,605 | 0|
3314 £10,0008] ©]8tE X}o]E RHol= X2 1 255 | Christchurch, New Zealand | 97,265 |2Alof|o}
= 307), 48 1370, o}Alo} 127, Aol o} 571, 256 Caracas, Venezuela 96,880 o|F
T# N, 1 o F 257 Berlin, Germany 96,558 =
ofZ 7t 47]Ql 2o 2 =AU 258 | Litle Rock, AR, USA | 96,284 | o|%
259 | Omaha NE, United States | 96,257 o|F
Table 4. Airports similar to Gimhae Airport in the 260 | Knoxvile TN, United States | 96214 | 91%
number of movements 261 Budapest, Hungary 96,141 TE
262 Melbourne FL, USA 96,065 ol
ACI j 233l 263 Jacksonville FL, USA 96,055 o|F
38 o|F, =7t X 7=
22| il =, % = 264 San Juan, Puerto Rico 95,987 o| =
215 | Myrtle Beach SC, USA | 112224 | o|F 265 Nairobi, Kenya 95981 |ot=z2|7t
216 Gran Canaria, Spain 111996 | F# 266 Wuzhou, China 95,876 | OftAlot
217 Sacramento CA, USA 111,187 | olF 267 Basel, Switzerland %542 | #HE
218 | Toussus-le-Noble, France | 110,862 | & 268 | Yuma AZ, United States | 95434 | oI%
219 | Winnipeg MB,Canada | 110,638 | ol% 269 Toulouse, France 95,19 | w#
220 | Orlando FL, United States | 109,886 | ol% 270 | Naples FL, United Stafes | 95050 | °I%
201 Pensacola FL, USA 109,483 ETES 271 Hartfgrd CT, United States | 94,842 _ o] =
222 | FortMyers FL, United States| 108727 | ol%& 272 | Welinglon, New Zealand | 94814 |2Aofo
203 Nairobi, Kenya 108,563 |ot=2| 7} 273 R|chrlnorjd VA, United States | 94,722 EI;—
224 Bucharest, Romania 108285 | & 274 | Bimingham AL, USA | 94,651 1=
225 Milan, Italy 107,572 7
226 Lyon, France 107,566 | *& 23 ASXY MM HDmMI|FE
227 Charleston SC, USA 107,102 | o|=F
228 | FortWorth TX, United States| 106,563 o|F H AFAE 27 &4 9 dxF 107 3=,
229 Rio De Janeiro, Brazil 105,671 o] &= N . .
. ) Al N FE Ao A 3 g5,
230 Ankara, Turkey 105610 | & ]_" - F’]_ 470 o v “‘A 135 H_ °
Y 3N FE T F 2 FEOE AEsEo
7) F37] 28A7A Flyover 2% 94.7EPNAB(A) BAs A 3] &3 2 Ha 100 g5
23 2 859db(a), ©leh 821db(a) & NADP 1 / NADP 2(3%7] ©|% % Noise
8) &g7|Edd tial] AIPe| WAIS YA o, d e
=0 TAMLAYFZY 1A 201335)2 BA Abatement Departure Procedure #1 / #2 -8 o5,
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Table 5. Noise Reduction Policy

7+ = g = HE
NADP 1 1-1

NADP 2 1-2

CDA 1-3

sty CDO 1-4
os al 3 51 1-5
e = T 2 Xk} 1-6
2R Steepest Climb Procedure 1-7
L N 1-8

VFR | st 1-9
Delayed flap 1-10

engine reverse 2-1

PPN EAT=1 EESETT P 2-2
oz| Runup check 2-3
APU 2-4

L A2 oIZX Y —
e %3 7|§I 2
CES +g 2UH 33
2834 st 4-1

22y 2% st 4-2
CURFEW 4-3

el Ba 3 GBS 28N AU
Hu I9E B A% U AY 54 e o
W), 2871Z2CIF 2 A5 F OBARE 28
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B A2 9A Aw APE A9 TR
A3, FF €9 V) L LFIAF AT
/OR[N 5 B ANEL 2k 337
3548 22448 A AVSHE A9, LA

HEAR FF719 &8-S vA), Curfew time(24
NZE EFste F@ol okyaL, ool &7

ANE FESATH6].

8 =7 ke =z, o5, X2EZ,

=Y, olggel, ~ddl, ~3ENE, E7| 87
=7}+¢] 117H FF A5AT LS Bl 4
AT ASAAAANE A AAEA we 2

5l Helsinki-Vantaa Airport
b7k M e 8719
A#sta e H, geo=
N SAINT EXUPERY Airport7} 771
1S Al A

E}7]9] Esenboga International Airport$}
Az A&

32
@
oK
&
=

N
N
>
e}
o

B
> _>H\T
d
<o
9 12
o =
)
o
oot

[kl

b~
= do of do

iy
o
)

o

Lrﬁ)ﬁ_

Berlin Tegel Airporte 4%
st A e Aoz E4HAT

Imale W fyels ge 3As

[y
oo e
J .quoSé'

0 9 >
O
ol

o
o

o
)
0%
b

e 2R
A
%o H
_0‘114 0
=
0
50
o
\N
o



160

@, AES

_r,

Vol. 26, No. 4, Dec. 2018

Table 6. Noise reduction policy in European countries [13][141[15][171[211[22][23][3][31]

JI2FE 1. &37 28 « A
AIRPORT =7} 1-1 |12 |1-83|1-4|1-5|1-6|1-7 | 1-8 | 1-9 | 1-10
Nice Cote d'Azur Airport . 0
LYON SAINT EXUPERY Airport T O O O
London Stansted Airport oz O (0] (0]
Aberdeen International Airport < O (0]
Lisbon Airport =52
Berlin Tegel Airport =0
Hamburg Airport o 0 0
Milan Malpensa Airport o| Etz| ot
Helsinki-Vantaa Airport A9 Sl O O O O
Glasgow Airport AFEWE O
Esenboga International Airport E 7|
JI2FE 2. X MdALgEe 3. &SIz 4. 3E2Y
AIRPORT = 2-1 122|283 |24 |3-1|32|33|4-1]| 42| 4-3
Nice Cote d'Azur Airport S ©) ) @) ©)
LYON SAINT EXUPERY Airport T (0] O O @]
London Stansted Airport oz (0] (6] O
Aberdeen International Airport < (0]
Lisbon Airport =52 (0] O O (0]
Berlin Tegel Airport =0
Hamburg Airport o 0 0
Milan Malpensa Airport o| Etz| ot O O )
Helsinki-Vantaa Airport A9 |l O O O (0]
Glasgow Airport ATEHE (0] O
Esenbogda International Airport E{7| O
24.1 OlAlo} Bate] ASxZH A=Y Q1=9] Bengaluru International Airport, ©}&
olr|g]E9 Abu Dhabi International Airport,
ol A|o} x| &e] AL siasl! ol YH o . .
kAR A 1‘/] OTI R A= 29 Muscat International Airport?} Y&
AuYE, oxt, vl 77 171 117 339 & . y . s
°. Az NS\ BAF A0 A7 >
BAG ANE Haw wHEAS, 28T BN 9y we gom waun 59, 2o
& A AAst A & 4 TS ALF 77 . ] N
5 e o8 =7bel Mgt AiA o gFsial
TS H 5479 AFAL AL AEsta 9
22 254 AAe Adsta Jdh
= Ao ® EAHYAT, YU E AYY A5
470 FFNA 35709 AAS A FU RO B
_ ol =/9Q A L T 5to| A ]zt
/:} %Uq_ EE?_]:, Delayed flap /\]__g_ﬂ]_ -?r?joﬂ/ﬂ 7]_ 241 |_I_/—I— '”OI' IOI' S | T -II:l
2 o] A-83tal Q)& engine reverses Al sk H
23te 2A7F 52 BRAEQ T ofAolxH 33
7042 ]:]—:\ fj}a u;j]MqT‘L ; ]-u]-o];o]o (j]j IS AR 28 =7, BE)d o) 3
Al g a3 iy U BT B 3 }
Sl e L T g, ealoel(RrAAR) el 1N 1
AQow, TGP AT BAF FEL ol
oS MM MY T T Fge £gAZ% AL BASIAT. M 2
PFAE AYstae ALY AASEL JA R A _ N ]
N BN F Ao 2eAZ AN WA
o2 YUY FTNFFL At R
I dlen, Hegtd 9 wHAAe= ASAT
Osaka International Airport7} 7178 B2 5719 4 1mo Al old S Aoz Ha
S 3 = LA
£AZ BAE AP Ao BARUG A s e S EHERE
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Table 7. Noise reduction policy in Asia [10][111[12][16][18][19][27](32][33]
JIEHE 1. &37 28 « A
AIRPORT =7} 1-1 (12 |1-83|1-4|1-5|1-6|1-7 | 1-8 | 1-9 | 1-10
Jeju International Airport O O
Gimpo International Airport, sh= O (0] O
Gimhae International Airport O (0] O
Bengaluru International Airport olE
Fukuoka Airport (0] O
Naha Airport olil
Osaka International Airport == (0] (0] O
Chubu Centrair International Airport (0] (0] O
Abu Dhabi International Airport | OfZolo2IE
Muscat International Airport 20t
ahrain International Airport dial el
JI2FE 2. X AdxgaE 3. &gz 4. 329
AIRPORT =7} 2-1 122 |2-3|24|31|32|33|4-1]|42|4-3
Jeju International Airport O (0] (0] (0]
Gimpo International Airport, Hstal= O O O O
Gimhae International Airport O (0] O (0] (0]
Bengaluru International Airport olE
Fukuoka Airport O (0]
Naha Airport o=
Osaka International Airport O O
Chubu Centrair International Airport
Abu Dhabi International Airport | OfZolo2|E
Muscat International Airport ot
ahrain International Airport diefl ol O O
Table 8. Noise reduction policy in Oceania and America[26][28][20][29]
1288 1. &37|28 2 At
AIRPORT =7} -1 |12 |13 |14 |1-5|1-6 | 1-7 | 1-8 | 1-9 | 1-10
Brasilia International Airport o alx
RioDeJaneiro Santos Dumont Airport
Auckland International Airport FAME
San Antonio International Airport O
- - o=
Sacramento International airport O
JI2FE 2. X MdxgEE 3. &SIz 4. 329
AIRPORT =7} 2-1 |22 23|24 |31|32|33|4-1]|42|4-3
Brasilia International Airport b2
RioDedJaneiro Santos Dumont Airport
Auckland International Airport FRUHE
San Antonio International Airport (0] (6]
- - o=
Sacramento International airport O
£3], n]33d-e 2011d °]|A7tA = ICAOL] 25 M1 =8t
ALTEFEaE 1o, &23A4%% FF
=S| AR o I3 5
A old AW 8 A el A AT FEAGY A 114 FFA &
3L 0.3 W A% Ap o3 3 Jx B
_ . BoA HF 1570 2Lus)] 7+A TE Ao
o, WA RNAVRNP) 877} slee) g S B 1 £BS o e 2
& oHE A = Ad3=
AAAE AARL Q) el B Fae) & MUV TIEE W WAL OAE ALEHE
7] o Hx oA o}l RH & = 3L
engA el e Anw ATk ehs] A EAAU oSS 3 IVE T
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Table 9. Result of noise reduction policy
analysis
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