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An Empirical Analysis of the Application of the ICAO revised Obstacle

Limitation Surfaces in Korea

- Focusing on Gimpo International Airport -

TaeJung Yu'

ABSTRACT

This study empirically analyzes the applicability of the International Civil Aviation Organization's
(ICAO) revised Obstacle Limitation Surfaces (OLS) by examining Gimpo International Airport. The
research compares the current national OLS criteria under the Airport Facilities Act Enforcement
Regulations with ICAO's updated dual-layer framework of Obstacle Free Surfaces (OFS) and
Obstacle Evaluation Surfaces (OES). Geographic Information System (GIS) modeling was used to
apply various OES types including horizontal, straight-in instrument approach, precision approach,
and instrument departure surfaces to five densely populated areas surrounding Gimpo
(Wonjong-dong, Hwagok-dong, Sinwol-dong, Sinjeong-dong, and Mok-dong). The analysis also
incorporated height restriction calculations based on existing ILS, VOR, RNAV, and SID procedures.
Results indicate that certain surfaces, such as horizontal surfaces for circling approaches, are of
limited necessity given the absence of published circling procedures, whereas procedural
refinements for precision approaches and departures could allow height relaxations without
compromising safety. These findings provide practical insights for integrating ICAO's revised OLS
into domestic regulations and for optimizing obstacle management in complex urban airspace.

Key Words : Obstacle Limitation Surface(3ol=A$tEH), Obstacle Free Surfaces(F3olEEH),
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E9 == A ol AohEAREH(Obstacle
Limitation Surface, OLS)}2 AA-HFdl o™, 3
=2 olg AR I 9 3L T 719
HA YtHChoi, 2023; ICAO, 2018).
Y 3R] Al 3F-a 7]40] HRko Bst
N %7171} 247 7o) o|FAA] ol AF-
Aol A= Al 23 24 tiH] Tt a1 AJgto] A
A Zo] 1ﬂ715101 FHKim, 2019).
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ojgfgt FA9J4l &0 ICAO= A38A £3] ¥
A122 FPE =9E v = 201549 7N 2
A Z5319 7(Choi, 2022), 2023¥ Annex 14,
Volume 1 7H(QDHE vldgior, 2028 E7kA]|9] THA|
A ¥ 7= 41 Folth. oA TA HP-7
& AulE AA 20309 1149 AH AJgo] dA=]of
ITHMOLIT, 2025).

717g9Qte] AL 71E OLSE FdelEHiH(obstacle
free surface, OFS)T} AoEH7IHH(obstacle evalu-
ation surface, OES)2.& o|¥slsl= Ao[t}t. OFS= %+
o) XIFE YA o= 5185k Y= P KT FYo]
o, OES= OC}%'—QFE. HAE(aeronautical study)E 3
AT 518 o7 5 w5 QU= H71 FHOITHICAO,
2023). ol %OH 7189 U=A ASt HhaloflA] Hloju,
S HAR T fAgt A&(EAND - 91 AL
a2)o] 7FssHFTh

AETATEE AL =4l QIEeE dieAd 332
2, FHI HgFATHP-518, P-73)7 ARNESH
(R-75)°1 AH=lo] qlo] 571 2ol Aol lom,
AZoll= =AY, B5Eolle ARaPdoe] A5
Heo] vy Axpt 2851 ek ol=gt AF-5H-4
A ESAE 38k HEE o I 1 A}
78S AESP|O Adet 274 AR

olo] & A= HEFATIY F &= 14L-
32RE o= FY IIAEYE A OLset WA
ICAOS] OFS/OESE H]|a-E4s5k, QI 57 A+ ¥
A AA(YFE, 36, A9E, A%8%, S50l gt
OFS 9 OESE GIS 7§to g #8sto] AFZFQl 1%
Ag Wl g Bt gk }E?ﬂ AXTAZZ]
SHE A7RE AXE G e FE g
Ao 24, 7R ICAO 7129 I A& Fdlit &
& H3E et A TIeH A =53

=
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)
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S
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2.1 UEIXTE g

OLSE: 93719 vl obae shush] glo) ohe
o] g T st g 7 ) o] o]

o
o] i@% SRttt OLS= 9
AJEH, PEA

H, Yol i, ASEPRY, o84
£HY 5 £ off EHoZ FAEH(ICAO, 2023), ©f
25 9rat T Fah 52 AR 9o wet 74
23R FEpHIct. W] A9 TFAEH of w9
FrEEHS A8EA] oheth

OLSOll 9Jgt A&Agh A& Al H8EHE 7€ #IL

Table 1 Jql o] Zr R Aolsiy, 8- A5H
FTAAY F B F 7 =2 A¥E 7E
o= :?‘_E‘r XUJEUS_S g2 AT 3¢ A8 #1

: Xdoﬁtﬂ;% FAJEH B E= 7 TPk

HIE 2 Q'E?M(MOLIT 2017).

SYAV o] wEt
Table 29} %01 A5l 552 A °lﬂ% gyl A
g5]o] AJEH Zoj&= 15,000m(BARE 1/50~1/40)
ot} SHIEH HHEL 4,000m(IL=AIG 45m), Y5
W Zol= 1,100m(FARE 1/20), oW HAKE
1/7°] He5ct. Ax=AE2] OLS MAE =48kt
W Fig. 13} Zow, A B oF 181.7km'Z A&
=]t

FHYAFRHO] 7|E Bl EFE AT T
S RWY 32R A& 54 #1(12.8m)E 2834, A
Y} HolmHe FofE Ao wh RWY 14L

e x

Table 1. Reference elevation standards for OLS
height restrictions

ZJEH ol

@E.zi Algke ;‘(_]_(QEEEQ] M,ﬂ—
TEA Y ble axe

wey | SYNEAEL] Zyme) ww

Table 2. Coverage of Gimpo Airport OLS

Auc s | UUEE maa) gred

S | F0) | goim) | gam | ) | ()
~3,000 | 1/50

A | 140m 4,000 | 1,100
~12,000| 1/40

Fig. 1. Gimpo Airport OLS
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Table 3. RWY 14L-32R instrument approach pro—
cedure

T8 59 84

* RWY 14L/R

- RNAV OSPOT 2U, RNAV EGOBA 2U
- RNAV NOPIK 2U, RNAV BULTI 2U

- RNAV BULTI 2Z, RNAV OSPOT 27
SEL 1F, SOT 1E

SID |* RWY 32L/R
- RNAV NOPIK 2T, RNAV BULTI 2T,
RNAV OSPOT 2T, RNAV EGOBA 2T

- RNAV NOPIK 2Q, RNAV BULTI 2Q,
RNAV OSPOT 2Q, RNAV EGOBA 2Q

- SEL 1W, SOT 1W, KARBU 1W

- RWY 14L - ILS Z or LOC Z
- RWY 14L - ILS Y or LOC Y
A7l |- RWY 14L - RNP

HZ |- RWY 32R - ILS or LOC

- RWY 32R - RNP

- RWY 32R - VOR

(11.6m) E= RWY 32R(12.8m)& #-83lct.

2.1.2 AE=HMSY A7|HIHER}

AZIATY 52 14L-32R0) =HE A7H3d
A= Table 3% Zo] =g=o] glon, FEZKSID)
67 AR} A7 1AL 671 A 8 8= QL
o} A7 G AR B ) ot FUHEILS), B
AUHHLOC, VOR, LNAV) 183 3G =HLax}
(LNAV/VNAV)Z EFEHMOLIT, 2024).

AZITAZFO A7 HATE2E AES 2, nE
@1141]—_‘:_ X]X]?J(stralght-m)”]' 7]__01.131 A QJJS:L
2 Fig. 29} Zo] m|gl=lo] Q= Aoz SRl
(circling not authorized) (MOLIT, 2024).

2.2 ¥ OLS

2.2.1 37| HAZ(ADG)

OCA (H) A 3 <

Loc

*Circl d.
Information of landing minima[OCA(H))

OFFICE OF CIVIL AVIATION AIRAC AIP AMDT 9/24

Effective : 1600UTC 30 OCT 2024

Fig 2. Circling approach limitations at Gimpo
Airport

Table 4. Comparison ARC and ADG

ARC(|1& FE) ADG(AIF ¥+
1 I
2 IA/IIB/IC
3~4 m/mw/v

OFS®} OFSO] Z|2= Table 49} Zo] 22 gz
7] AAHaircraft design group, ADG) H5of w}
AAEHChoi, 2022). ADGE= 35719 23 A3}
714 ASE 7IELE S, 53] &R A]WWJ
AE71EEE(Viep2t 3371 2701 (wingspan)y&

9 E&7 7|07 JIHICAO, 2023).

7129] 5371%F =(aerodrome reference code,
ARCY= 3¢ QmelE=sz, =2 5 G445 At
7102 ARGE]O] grot, ZiARtolAl = ot AlstE
ADG £FAAIE TYsto] 52 HE 4 ol3E 4

5 STARRE FdoHA Hiedditt. o] A28 ADG &
FAAE Table 59 Z1, ICAO Annex 14, Volume
[, Chapter 4°] 82 oFo|m, 7|& ARC FE2}19]
s A= A AAFEKHICAO, 2023).

2.2.2 FHSHH(OFS)

OFSE= 7o 9] Ulofl dolkgo] ek ghe= A
At vl T & 5= EASK:
SCHICAO, 2018). OFSE 71& F4oh=

TH(obstacle free zone, OFZ)& E3lolH, UF 7|&
OLS S tiAfslo] St o] 7 WojlAl= Bigg <F
Aol FFE XA = 71E A@oly HoleS Alefst
= M= AolkEe] EAE S18sHA] gt o, AAt
E7last AN frangibility(A] TEE= AA)E

2 dlo it
o |O

1o oXt

J
il

Table 5. ADG classification

ADG | 7% &= (VREF) G 7=

I | <169%m/h (91 ko) < 24m

IIA < 169%km/h 24m < w < 36m
1IB 169-224km/h < 36m

1IC 224-307km/h < 36m

11 < 307km/h 36m < w < 52m
v < 307km/h 52m < w < 65m
Vv < 307km/h 65m < w < 80m
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ZEolof SHHICAO, 2023).

OFS= o oA 714 o= /4t

« ZYJFH(approach surface)

+ Zo|HW(transitional surface)

o WH AYHFEH(inner approach surface)
o WYY Ho]#EH(inner transitional surface)
o ZFEPHH(balked landing surface)

o O|EASEH(take-off climb surface)

OFS9| 722 ADGel| wt 278=, 7+ #He| 47
E2E Table 63 221, H|1L 9] =21= ADG V" &
AT E2E 7|E0 = 519tk

OFS9] I =AG 7| Fale EHUEE AJolslA 4
|9t} FEHES g2 Ad 489 21E, A
O|EWZ &8 AT F 7FY =2 A9 #1E 7|
£03 JHHICAO, 2023). o|EASEH2 TODA(C]
E7M8AE]) BHEE o|EASHY S A Aol &
FE FHA AN Fu S 7IEeE AT
AR=AFY 2 141-32R0) 283t 23, J2H
Hol AAEE 3.33%Z  O|FASEWH(2.00%)ETh
1.33% 7H2w, WS oF 20km? WA WeRdth W
FHAS AQoty, HIHEWY o|EAGHHY] FE

Table 6. Purpose and dimensions of OFS

e e p i

RZ 305 A2 ANE ga2x| 4,
g% 2AE-1Y /\]Z]-B]%g 7+ =of Z0] 4,500m

P e BAE 3.33%
HZE 3.0° I o]3o] FF
Rl R R P
e 327 Ho AT 20%
u |[FF7I7H A A 5 F kA
oL | e elA olsEA(e: | el 1.350m

T2 7. A e waEAst 35| 4w 333
- kol

¥2 3.0° 42 24 T 2y
B EE 22 23 A B A Ang 3339

o] | ote dolA, w4 Ao | o o

HH | 2 o]% Roj=o] Zxjetx] o | Z°l 1.800m
TE 39 gH

B3 Zé %‘%‘j‘%%l‘—f—ioﬂ/ﬂ f~>[)]"f—)'—7]7]—

s | Algtold o9 wke Tmola | Al 120m

£§ Y AR B A" B A| e 3.33%
= P37 BE

o) | A 2 =4 349 °1F | A0] 10,000m

o
A5 | % B8 €3 ARl de
[s] 5 oo s ]
Y | F 5 O QopEane us | B 2%

Table 7. OFS dimensions for Gimpo Airport

& H|3L
HqoHEH 0] 4,500m, FAHE 3.33%
HolxH 0] 60m, FAHE 20%
O|EASHH Zo] 10,000m, FAHE 2%

Fig. 3. Diagram of OFS at Gimpo Airport

S A AT & OFS WAL oF 28.8km’E AFEE
THTable 7 ¥ Fig. 3).

2.2.3 HOI=SLIIEH(OES)

OES& OFS 31el 1 9l ol H4g=]= ¥7t
HHUOE, OFS QJFol|A] HofiEo] g kol uX|=
IFE s At 71 ABRITHMOLIT,
2019). OES Y AoliEo] v QA mj2= F7Fo]
ZAulsittal wehE A9, JEE AR 5188 4
et

OESE thgat Zo| AlEst=n, ZF #Ho] A4 &
A3} 2L R 2o o) 2E WAy da 73
of wet A Table 8).

+ EEY
o AR AVIEEER
o AViEEnd
o AU¥IuEd
- HAEes
- A ETe A
- FojgA

OES9] I ZAgE 7|& e FHER Aolsitt, 4=
HRHEN A HERTLS FYEAEE 7|E0E
st A7|EHEES TODACIS7FA]) T30l 9
25t G2 FAA 9 I gAY I ETY Sm o
AHE 7|F0= gtk E3F AT A9 7=
Y EIE VIRCE 3 AEIAETT =

p=d
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Table 8. Purpose and dimensions of OES

T 23 W3
A1 /‘\jﬂ@i}%’—%‘, /\]7-1] ZJ'—Z,—B]E%L li_-:—o]
wm |PBN A 84 27) A8 &

v YA} HolE F7t 45m~90m
A0 | ey we wwn | oy
W \dmm g0 AneT A gl T
i o= BH7KPBN, VOR) 45m~60m
£
A7 | 299 A7) 2 BAGD) | 20 11800m
we golte 87 AN 2.5%
) ) @‘EL U%] ’éﬁﬂ
go | AN A BAGE B 50 Aol
Fr (ILS, SBAS B)Aol&E H7}F Py

Table 9. OES dimensions for Gimpo Airport

A5

5
sy |- I~TA 5 3,350m, 45m(FHA1E, &)
74

- IIB : 5,350m, 60m
- lIC ~ V :10,750m, 90m

ZAA) |- 391 79 - BEE ADG |
A |- A9 79 © 7.410mx5,350m, %°] 60m
A71%4 |- 177F : 3,500m, 2.5%
#E |- 272k : 8.300m, 2.5%
o AT TH8A
- 177t 1 3,000m, 2.5%
Huga | - 277k 9.600m, 2.5%
B o BRuAnED T4
- 137k : 1,800m, 2.5%
- 2537k © 10.200m, 2.5%

14L-32R9] OESE 283t 3= Table 99t #ow,
ADG V' IFE 7|1E0= $uHH §HE3E Aol
A, ARAVESEES] A, Arieded 9 ged
SHH] 7 84 Zojet FATE AAE

n. 1=xg 45 24

3.1 ¢t

B A7 ARIATY SFE 141-32RS 1o
2 Ay FPAERFO OLSe ICAO 7H4Rte] OFS
=}

® B4 B A8 43

T A2 1= FARY F AL 87 =1 1
TAIRE A5t 87 A71E AGEHA 45E, A=
Al AEE, 3, AR, S A5kt 24 A
o i X9 WGS-84 HERFAZAER)E FAAF
Lo} FIARE o8l &SI
@ 71 A= 3

A 712 TN AP d SEWEE 1L
A(20249 71DE ARSI, 71 712 ICAO
Annex 14, Vol. I, 7%QKICAO, 2023)F =5t
t} ok&8 AIP RKSS Aerodrome Information&
o]-gsto] &= dlo]elet A7|H|FY HXKILS, RNAV,
SID §)& ZE3IAH.

@ xHE ITA7E A

7} #9(OLS, OFS, OES)°l sl +4 9 7I& #
15 FEsto] i AFE A 1=E 4RSS
ALEE T X1 g2 Alg 9 S4ATe] 914
Ag 1=sto] 43453k
@ GIS 7|9t Aol 4AY &4

QGIS 3.34 #7ollA] GRS-80 HHAAI9 FEX|
PAEY FARFEE 7Ntz EAsIIH 2 AR
9] &FE FAHACERE Y =1 AP, &= A
o] #A|, Al 71E olAAHE AMESHL ol AA
A} F2oAE Bl AlAESHAh
® 23} HaHE

AR I EARE 32 ARE RHEE Blusie] d
3 OLSe 7Wg 71 7t Alolg = 451, B}
e A71EgEAt el el RStk

3.2 & OLS M Al 1EX|g

AZZATF QA 570 QAT A A H(@5E, 4
4F, 35, A8E, 552 o= d3 FolEAl
FHHAOLS)S 283t TEARS AREsiginh 2+ A
o] 2 9 290 o|AA Y= Fig. 4 ¥ Table

Fig. 4. Location of analysis points within OLS
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Table 10. Current status by analysis point

Table 11. Height restrictions within OFS

A4 | A EE O]ﬁﬂﬂ 11&316&
A | s | eS| 5019 | 578
B |aws | AL 66 | s701
C |sms | JSIE | 3005 | 578
o [wve | g2zt s | o
E SR | Do | 607 |

1001 A|ASHAH.

4 23, AARESS)2 718 2=(12.80m)°l
45mE 7Rt BB EEo| 57.80mo] ATt
=7 A8E BAHKEE)E EFE A 2
ool HIEHo] I ot 87.01m=E AEHA
o CAREES) E3F R &3 57.80m7t
ZgHt. DAY S LFHHY G4 71 ot
2t 108.01me] A=} AEEdeH, EAH(ES)
<> f5d o A Hfoll /Alste] #3 OLS 7I&
of I A=ARR: A8EA] ek=tHTable 10).

aofshd, ACAHZ B8R, BAES AIHY,
DA dFEHA ofs) AhS AL JeH, EXF
<= OLS A& 9] 2Fol 3o @d 71&d A=At

< U] g=

3.3 4™ OLS =2 A| T=H3
3.3.1 OFS TZH3t 2

N7 712 OFS £4 ZA3HTable 11), A-CDE
A4 AYPxd 9 o|EASHH] Be gl 23t
=2 oFol OFSell oJgt A3 N=AIRRS TAY5HA|
ookt wH, BAR(RIES)S &2 I% 43l
Zsto] XIQJEH H& Al 133.03m, OI5SHH 2
£ A] 80.14m7}F 247t Ak&E|9loH, & 3 5 T B
29l 80.14m7} 289 ZAoF wekdrt AnpHo=,
OFSYl| Ajghe HH= A2 BAIHo| eHg=s, Y|
A-C:D'E A% OES X3} ofiof wt gahd HE
7} =94 =]ofoF FHHFig.5).

A1 A8 AJEHA(m) | oIF5EU(m)
A XS - -

Ags 133.03 80.14

|00 |w
>,

%)

ol

|

|

O|ASE

Fig. 5. Location of each point within OFS

3.3.2 YOH=Y7IEH(OES) =M

OES ¥4 ZAiKTable 12)= ICAO 7I4 7]%0] ot
2} 7k A7 Fuo} BFE ZAA A o] AAYE A
3 &, 1l FAHol, BAkE, 71E B A8
sto] Agt 1=E AESIGIT) 7% Bl BHEE A
ofatH, LI} A AV|IHTEEHELS UETATT
71Z20%(18.0m)oll HH 1S FHIst] AEsiei

O s=H¥HFig. 6)

A-CAEE $HuYA 45m Fo| YAste] zkzt
63.0m(18.0+45.0), DAIEL 60m FFo HA3|
78.0m, EAEL 90m <ol YX|5l| 108.0m=Z At&
ek BAELS SEud HYjo LetER] Il

@ AR A7 EH(Fig. 7)

A-CAREL SFIFA(45m)ol Aok 63.0m, D-E

Table 12. Height restrictions within OES

U

29 | 21 A
Z T7o = i
AR ww | A R [ e | Y
Y& | 63.0 | 63.0 - | 2711
AYE | - | - | 870 | 1735|1020

AA= | 78.0 | 78.0 | 221.1| 203.3| 131.8
2% | 108.0 | 78.0 - - -

A
B
C |25 | 630 | 63.0 | 143.9|159.4| -
D
E
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o SHEHO0m) |
S E8(60m) e
SHEB(IEM) (]

— -

Fig. 6. Location within horizontal surface

Fig. 7. Location within straight-in instrument
approach surface

A3 AAFG60m)ell HAIske] 78.0m7F A8 3
o BRI sid 7+ ol ARISHA kT

® AUHIHEHU(Fig. 8 ¢ Fig. 9)

141 A Weolds ARH(ECI84) 271.1m, BA
4 173.5m, CAH 159.4m, DA 203.3m= Wehd
o, B2 79 <ol RISk 32R I W
o= BAH 87.0m, CAH 143.9m, DA 221.1m
E AEERA, ABARS 79 Hioll ARSI

@ AZ1EIHEH(Fig. 10)

BAHZ 172kl f1%]sf aL=A|gto] 102.0m, DA]
A2 2770l fIFIsH AL=AIRO] 131.8m= WEFgT.
A-CEAHS S0 282 ¥ et

3.4 & OLS vs 7i™ OLS H|u
7} A E=2 @ OLSY} 71 OLS(OFS/OES)l 9

AN BA(2517h

Fig. 8. Location within RWY 14L precision
approach surface

Fig. 10. Location within instrument departure
surface

st 1= A)RE WIS v|ws] HE AXES d9%
57.8mollA 71 OLS(OES) L =AIZHG3.0m) &8 Al
F4 5.2m Y5} AP BAES @8 87.01mol
A 787 OLS(OFS) I=A[8H80.14m) Z-& A] &F 7m
= Aglo] Wolxl= AoR yetyith CAH2 Y
57.8moll4 71 OLS(OES) L =AIZHG63.0m) &8 Al
A 5.2m 93P cidd. DARKIRE)S EF
108.1mollA 7% OLS(OES) 1 =AIeH78.0m) Z-&
Al OF 30m IEA[Fro] Rolx]= AoR EAEQI
EA(ES)2 A nH8ol4 718 OLS(OES) &
Al 78.0m9] TEATHS 9 Ao= oifHrt. o4
gk OFSo] YABtL Sl B-CDE A B¢ F5
T3 AEE Bl v QP 7ol el A
F7HAQl 1T AR APt 7ed AoR wokEt
(Table 13).

3.5 Z} XAI™E 7t iy Eit

=4 i 571 ARl disi ICAO A1 719l
OFSet OES A8 o5 HES Aib= vhaat &t
(Table 14).

o A AW(YFB)2 OFS ZE o o] glglom,

OESollM= HIH, ARXAHEEHY, AUgLE

Ho| SiFE|QIH. o] AXe] BWF divd Ak ILS,
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Table 13. Current OLS vs. revised OLS comparison v.d =2
OLS | OFs OES(m)
x];d
(m) (m) EIEN 4 4.1 ANAPE
N AT TR £ A7E PEIATIES Yo 1CAO0 M
° 577'8 : 6;'0 1;34 OLSE |a ) 71w} uli-Eadslel, teA] 2
. - . . A1} T3k 90jo] TR JEAlS o]y St A=
D | 10801 | - 78.0 221.1 ] Ji iaio. e Fe7d 4 j \
e B B 28.0 ETY WA W3S stk £3] OESQ =98 33
< BHI &4 482 7ssHA s,

VOR, PBN Zxjo|ct,

¢ B AHARYS)S OFSoAM AEEHT} o|SASE
Wo] T HLE UV, OFSIAE XA AR
W, Ar|Edad, Audaudo] A8Ech o
7} 4 AXR= ILS, VOR, PBN, SID Zxjo|tt.

¢ C AAEFES)S OFS A4 #Ho| gigleH, OES
M= FHEH, AAVIEEEYE, FUdTEd

o SiF=Uct. o] [ H7F g A= ILS,
VOR, PBN Zx}o]t},

o D AHAEB)L OFS 28 HHo| Qiglom, OFSI
Ae Y, ARAPIETEY, APEdaY, 9d
3o A8=|qlet B2 g Axk= ILS, VOR,
PBN, SID ZXjo|c}.

* E AXE3S)Z OFS A& #Ho| giglen, OESI
Al FRIEHET XA HTIEHO| =t o]
Z749] 387} A} AxR= VOR, PBN o]k,

Table 14. Applicable surfaces and procedures for

points
Aol EASHEH
A4 B7F ddEst
OFS OES
59, ZHWA7
A - ;E:z Huga ILS, VOR, PBN,
A] A1
B A ﬁ%jgﬁL ILS, VOR, PBN,
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