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A Study on the Establishments of Aircraft Noise Abatement
Procedures in Gimpo International Airport
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ABSTRACT

The final purpose of this study is to develop noise abatement procedures for minimizing

damages caused by aircraft noise, to establish appropriate noise limits and to suggest a plan for
imposing surcharges and penalties on aircraft infringing the noise limits. This study establishes
noise abatement procedures and suggests a plan to complement and improve upon NMS in Gimpo
International Airport by reviewing the NMS structure. In addition, this study establishes a noise
limit at each noise monitoring system and a verification system to discriminate infringing aircraft.

Finally, this study suggests a control plan for aircraft infringing the noise limit.
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Maintain positive rate ofclimb
Accelerate smoothly {o enroute climb speed

Table 2 Assesment of potential noise abatement

Retract flapsislats on schedule. measures
\ L Applicability
5000) Category Description freasibility
ﬁ'l'i"ngu?é,f.;u?;?p?ﬁ hlvz1810 20K) - Preferential runway use Feasibile
Maintainifiap sislats in take-off configuration (m use)
______________________ iate power reductiont240m . |- Early take-off Feasibile
(2;0003" : ietep ueten2én G0 L Pr‘frfa;?t‘al - Displaced thresholds None
: system |~ Reverse thrust departure
-------------- T Take~aﬂ§thvusl Y2420 to 40km M (Vj2+10 to 20kt) /landing None(ATC)
: : - Contra-flow None(ATC)
Fie. 1 NADP 1 APO From Range - Ratational Rwy use
ig. - -
- Noise abatement flight .
tracks use Feasibile
Aot 2. Preferential| _ Radar heading or vectors Feasibile
® Transition smoothly ta enroute climb speed rOUteS SyStem g (ln USG)
- Dispersed fanned out
s00m /‘* departure flight track None(ATC)
o Nt b e 40008 ard i martaiin s poiie DA Feasibile
\é\ymh! initiation ofthe first flapssiat retraction _ Delayed/reduced ﬂap Settlng Fea51blle
aboslive o b, s porer and ot - Reverse thrust restriction (in use)
240 premeesmsemamemmasaaas, Vzt+ 20 o 4Dkm (Y2410 to 20kt) Feasibile
@0 3. Approach -
procedures SteeperhILS glide slop Feasibile
------ 7 Take-otfthrust ¥2+20to 40km (V2410 to 20kt) approac
‘ - Tow-stage approach procedure None
APO From Range - Visual approch/restriction on|  None
Fig. 2 NADP 2 visual approach
- Thrust cutback i?:slﬁg)e
Table 1 Survey of oversea airports 4. Departure |_ gt\IADPtl (;}’ %)
NO Nations Airport Visiting airport procedures cepest i Feasibile
1 Australia 17 - Rolling take off None
2 Germany 17 FRA - - Engine run up restriction F(‘saasibil)e
. Atrport n use
3 UK 22 LHR regulations |- Curfew Feasibile
4 France 10 CDG (in use)
5 Netherland 1 AMS
6 Italy 12 Table 3 Population density in vicinity of Gimpo
7 Spain 3 airport
8 Russia 11 Houses Families Populations
WECPNL (number/kr) | (personfk) | (person/kf)
9 Canada 10
10 USA 3 80 ~ 85 213 472 1,233
11 Japan 8 75~ 80 809 1,279 3,535
12 Taiwan 2
13 Others 21 24 9/“% 2_] -4 J’]}q "5]-—‘—73 5.'.7]"53?(AIP) X{l] Z]'E
Total 33 140 4
T o)&3t e 3374= 14074 *ﬂ«l SEaS =
SHAA A8 E T (Table 1 X))
A8t Fig. 1 R Fig. 29 2+ 9 BEFNN 47) B 64;(] gAlS A4
- &g AR 4 8F2Y AL s Wad ABE BEIQon wal Te =
- i’% X‘P\:}' ‘CIL@_ H]fsgig] A]"g‘ %_] %L_:_,_ﬁEE(FRA) H]:ég_}t: o]-/\E.“a‘;]-/ %
- &% A o)F EE HAza 59 AR (AMS), =&~ A =Z(CDG), 9% du/sl=z

2.4 2= SEY Ao A

(LHR) &gelc}, “vl= Louisville ZAE8 A 84
7 AT BA"E FzeA AX T L g S5

HRAFYSSAR=2Y/A 17 A5 E, 2007d/381
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Table4 Number of aircraft operation during 14
days(2005.8.1~8.7 & 2005.11. 7~11. 14)

Runway direction Take-off | Arrival Totat
14L 645 0
2,136
32R 937 554
14R 6 638
1,189
32L 67 478
Total 1,655 1,670 3,325
Take-off Arrival

5% <« |14L R|— 39% | 0% — |14L PR| <~ %

1% — | MR B> 0%|3% —[1UR 3] < 29%

Fig. 3 Runway usage rates during 14 days




PETY

ook,

ISARGES

tlo
Ho

o

A3 592 g8 47

AgtS MeEste 1447 SYFARE AR 4%
5% A48 vY2E Fig 39 2ok

5. MAg2g8EAS &g

F3e] FF(Hub) 3%

3} 2e d¥e wPealn Jb FHeE ¥FE:
BA-gE gk (RWY 14-32 ¥3hoe=s 9 28
3 gF22 $9HI gom, AH FFze Yol

rif
»w

[\]

o

(]

B
Om o
¢

Nﬁ

&529] Zo|& 3,600 me]tt.

AX ] F APFF2 FAMLY 1FL ¢
360mz o] XY 0|3 Aze F g2 ¥
Aol Zg3tAY Al o|Fse HHle ¢ A
P & glonz AXFTIYY FFE olg2 nhA
g #3229 A A FAE A Sl &
§Hojo} 3= oot & F HE 52t R
230l oA, 1] 852 Aoz od 3377}
olFS 3la, v ¥ HFo=v tE IV
Z5& 3dn sy, 54 o A7 HrtE 5
AE HEg 24 "y 52 AA=R 9=k
5= 7o)

5.2 TULSYAT

24ttem TASe] et Wi 23:00~9Y
06:007kA19] AlZddolle E2A/A Al (curfew)
7 olRolAE glold, B7) e ol AFL A}
4 o] Aol AL Y AHelr,

°
o

o
=

sel 3717} 4}

3L
x
2} o 2F Prje az@on ge} 299, E

o, l'lliO
E:L

b U&‘i

°]

POTAR TR > x £
Fig. 4 Current fhght paths of inbound and outbound
in Gimpo airport

r\r

2.5m/s(5knots) oY ZHdE ulgto] ol
Zog9| 52 wgo] ALgHTE

ALg 32 Wee] 14NHI Y BAZOZTE
AYste] A3, GEHOZ o|F3E HPY F
ool = FH FFR(4L)E olFdcd AHEstL,
M EF2(14RE AFLOE ALE3T

AHE G o] 32WEY A A 4 &
F2 4 AHake v A Qi

(1) @32 14 ¥ A7) o A% # A2 (Fig. 5)

7} AEH| YR

A53e Ve TY BHRY EFE AD
2HE oF 7TNMutY gl #Fg FAM o
Moz i, 852 FAMAE w A9
o}9}A, Wl @ <k 3201t(F 5.2% 3D HlER
alste 529 Agsta gich

. o]F Hg=

olF garle IY FEFH WIOR o|Fdld,
olF FFZ FoHE FloZ of 2NMHE R
o2 WRE, dFHoz HFFz F2AM dFo
He ARE wg AZedA, HA 6.5 %395
ft/NM) ¥&2 A5sta 9ok

I F AT, FRT, TET AFEIAY AF
& AR BT ot 4 o AePshan
IE 6,000ftd] =2 WA HA 6.5 %395
ft/NM) ¥ &2 A& dsstn ek

M o jo

(2) &= 32 % A7) o). 2% A (Fig.6)
7 25 vgz

Flg. 5 thht paths for runway 14

HRAFTSSAR=RH/A 17 A5 3%, 2007'3/383



399199

Bl oF 12NM HollA &F2
Aoz AYstd, 52

o123 gloh
RN R K

o0F FFINE FY BABOZ o|Fa] olF
o2 ¥H %oz o ANMHE T o
e dEdon B5e 44 Ao g

T2 £

7

] 2] V/L?se @//} ’

o B it

D R o .
“ Lond 3 e, .

Fig. 6 Flight paths for runway 32

©w

Attitude (km)

P

—e—A30
~a—A3S0
~—e—B737
#8747

10 15 20 25
Distance from start of roll {km)

30

35

Fig. 7 Current take-off profiles

g8 &
o o

~
o
e}

Noise Level {L uaxdB)

Distance from start of roll {km)

Fig. 8 Noise level due to current take—off profiles

384/8t=2 AT

NES3E3=28/A 1748 A 5%, 20074

=E we A, A 6.5%(395 ft/NM) vl&
2 st ok
I %3 AxF FAFEAFEKIP VOR/DME)S.2
HE 3NM o] dojxlz, 1% 2,500 ft] =3t
AU 5NM A7t HE AT AEA ol E @
A A3)lA A3t AEFFE QAT Ao
9] F9g AX Mt wdoly oA wHoz A
3},

5.4 0| Z =2 (Take—off Profile)
o] 59 A¢ HP=M(EHA) o] AFE o|FFTH
o] AXZ wtA o]F Al WA HlAFgo2A 28
57} AR F o|§THo] TV EFE olFix
E Woln 2&EE UAHFHA F1E)
B747—400(PW4056°M)91 7Ag ol FFTHo) 1
7} @48 A8EE 0.08dB Z7H3cHO,
Fig. 7 2 Fig. 8949} o] o]F Al 44 Azl
A o|FF o] & B74771FL o|FuLs} Yol &
S57t =3 NE o|§FFe] e BI3TIFL
Ol FIE7}F Fof ~gET} Wt

l

r}m o
oiN o

5.6 7|E} R EHO FE

ol9lof] AdArLEo A
A eE, ¥E 2 o3 T4
Gz ol gt

RYALIA B747-400(PW4056071) &
ANE A5 wz2d 227 1T 4E

ez oF
ARAA

Wyos
g o v

t} A== 0.04dB F713t1, AE4 E(headwind)
7t 1kt(%F 0.5 m/s)37t 8t AgEE 0.1dB #4&
e AoE AT

Z o553 HY 257 dAT A% AZETIL F

7t B¢ FE7)E 28E 2ol Ha wEhA o

obA ASEIL RolA 1, o|FFHFH A
FTEEI Bzero)o2 UAT W 257t woMAH
F7EETE WolA 37| Ele o] piFE
2 o]FnET} WolA ASEE Z718lA "ot

FAEE ¥

6. NAS SHHAY CjordH

6.1 8 Jtsd HE
AxFgd] AL 7153 ALS 8k
Table 58} Zro] $-AEF 29} A w2 A3 2



PEZY

oot

127] A

A8 2993 £9 98 97

Table 5 Available NAP in Gimpo airport

@ : currently in use, O: Consideration of feasibility

Noise Abatement Procedure Applicabili Remark
- cabilit emarks
Category Code Description bR y
1. Preferential runway R1 Preferential runway use O Currently in use
system
2. Preferential routes Tl Noise abatement flight tracks Consideration of SID
system use application
AOL CDA
3. Approach procedures . Consideration of
AQ2 Delayed/Reduced flap setting feasibility on both Rwy
DO1 Thrust cutback -NADP 1 or 2 O
4. Departure procedures Consideration of
DO2 Steepest climb O increasing climb rate more
than 6.5 %
Reverse thrust . . -
L1 - O Consideration of feasibility
5. Airport regulations restriction
L2 Curfew [ Currently in use

Table 6 Trials of preferential runway operation

Current Trial Trial Trial Remarks
(AIP) 1-1 1-2 1-3 (current runway usage rate)
14L T A - - (T:A = 9:0%)
Preferential runway 14R A T - - (T:A =0:38 %)
system 32L N - A T (T:A =4:29 %)
32R N - T A (T:A =57:33 %)

% NoteD)T: Take-off, A: Arrival, N; None

e, e A5 Al 274K o olF Al 2
o e Bste] 21 Wt
g AN F gt
A o 727ke) HgrbsAe U AEE 1
AHEY 29, B34, A 2 WA
B34 o 23 %%71 A4

6.2 X _/.\_S S SE Rt FHMCH Ot

AEAY 4%%& FEAAN g R
Table 63} %01 3714 digks AAEt R o o
FA4xe] AU Table 73 Zo] 37FA] thetst
ZgAzte] AU Table 83 o] 271AE A
A8t

Table 7 Trials of departure flight paths

e Current I
Classification (AIP) Trial 2-1
Initial H.orizontal Straight Turne right
14Direction| flight | flight path 1z
flight route Track # 143 #155
procedure - -
(Fig. 9(a)) Tunning point - -
NADP NADP1 NADP1

¥Note : Track #143/155 : Azimuth of track in degree

Current| Trial | Trial

Classification (AIP) 9-9 9-3

Horizontal Left Left Left
32 Initial |_flight path | Turne | Turne§| Tune®
Direction | flight Track | # 323 | #315 | #315
flight path
procedure Tunning point{ KIP D5 |KIP D5|KIP D3
(Fig. 9(b))
NADP NADP1 | NADP1 | NADP1

HEPS= T

#Notel) KIP D5/D3 : Distance from tae-off point, 5NM and
3NM (INM=1.852 km)
2) NADP1/2 : Noise abatement departure procedure 1/2

ZE/A174E A5%, 20073/385
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Table 8 Trials of arrival flight paths

Classification Clarent Trial 3-1 Trial 52 Romarks
Descend altitude 2,0001t 3,500 ft 3,500 ft
FAF GP D6/2,000 GP D6/2,000 GP D4/1,320 GP De/a0
32LR Intermediate ,
(Fig. 10) Intermediate ¢ Intermediate flap
Reduced flap | . iniil GP D6 flap until wntil GP D4
GP D6
Delayed flap Set flap at GP D6 | Set flap at GP D6 | Set flap at GP D4
} _ _ GP D6/1,790
14L/R None D4/1,170

Notel) FAF(final approach fix), Gp(glide path)
2) Altitude is average value of 4 aircraft in current operations
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Fig.11 Current noise map on Gimpo airport

[able 9 Noise exposure area house and population

Aircraft noise | Area | House | Family |Population
(WECPNL) {af) | (number) | (person) | (person)
80~85 1.796 383 848 2,214
75~80 4912 | 3,974 6,282 17,364
Total 6.708 | 4,357 7,130 19,578
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Table 10 Effects of preferential runway operation

Effects on airport
. NMT :
Trial\ | tions A:]rciraft Area | House |Family {Population
(WE%?’&L) () [(urober)|(person)} (person)
#1 71(70)
#2 72(70)
#3 76(76)
#4 70(67)
#5 73(67)
#6 78(78)
12| #7 | 69(68)
#8 72(73)
#9 72(69)
80~85 1.712| 365 808 2,111
(1.628) (347) | (7680 | (2,008)
75~80 4.647 | 3,759 | 5,944 | 16,427
(4.912); (3,544) 1(5,606)| (15,490)
Total 6.359 | 4,124 | 6,752 | 18,538
(6.01) | (3,891) |(6,374)} (17,498)
¥ Note: “( )" trial effects
R ASAUSEES=28/A 1748 A5 3%, 20073/387
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Table 11 Effects of take-off procedures
Effects on airport
. NMT :
Trial focations A:,gi;iﬁ Area | House | Family [Population
(ki) [(numben)i{person)] (person)
#1 7170
#2 72(71)
#3 76(76)
#4 70(67)
#5 76(73)
#6 76(74)
2-1 #7 70(70)
#8 71(71)
#9 73(71)
80~85 1.794 | 382 847 2,212
(1.792)} (381) | (846) | (2,210)
75~80 4.807 | 3,889 | 6,148 | 16,993
(4.704)( (3,804) |(6,014)| (16,622
Total 6.6011 4,271 | 6,995 | 19,205
(6.494)| (4,185) |(6,860)[ (18,832)
Table 11 continued
Effects on airport
R NMT :
Trial locations Adrcraft Area | House |Family | Population
noiSe | () {(number)|(person)| (person)
#1 71(70)
#2 72071
#3 76(76)
#4 72(71)
#5 76(73)
#6 76(74)
#7 68(66)
#8 70(69)
#9 73(71)
80~85 1.796] 383 848 2,214
(1.796)| (383) | (848) | (2,214)
75~80 4,848 3,922 | 6,201 | 17,138
(4.784)| (3,870) {(6,120)] (16,912)
Total 6.644 | 5,303 | 7,049 | 19,352
ota (6.580)] (4,253) | (6,968)| (19.126)
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Table 12 Effect of arrival procedures 2
Effects on Airport g 180 l
« [s] ’
Trial local\{Mtigns ‘ﬁ,ﬁgt Area | House | Family | Population ;I 900 '
(WECENL) () number)}{person)| (person) 0 = i - Pl
; 80~85 75~80' 80~85 75~80' 80~85 75~80'80~85 75-80
#1 71(70) [WECPNL] !
‘ 1-2 21 2-3 3-1 ,
#2 72(71) Tt T T o T T T
(@ House
#3 76(76)
#4 72(71)
#5 76(73)
#6 76(74)
31| #7 | 6866)
#3 70(69)
#9 73(71) ;
80-85 1700 | 362 | 802 | 2.096 | 80~85 75~80 80~85 75~80' 8085 75~80 '80~85 75~80
(1.604)| (341) | (7560 | (1,978) ‘ ey - 23 31 :
75~80 4.832 | 3,909 | 6,180 | 17,081 T o Tt T

(4.752)|(3,844)|(6,078)| (16,798)
6.532 ] 4,271 | 6,982 | 19,177

Total .
ot (6.356)|(4,635)|(6,834)| (18.776) 18,000
= 15,000
R - - ¢ 12000
. g
3 — e 9,000
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(=] 0 i 1 e 3
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Fig. 16 Relative noise reductlon near at airport Fig. 18 Relative reduction of each 4 trails
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