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ABSTRACT

Obstacle limitation surfaces are imaginary space surfaces that must be clear of obstacles

for the aircraft to safely take off and land on the aerodrome. These surfaces are closely
related to the safety of the VFR aircraft, which require a pilot to be able to see outside the
cockpit, to control the aircraft’s altitude, navigate, and avoid obstacles and other aircraft. The
Republic of Korea, which has a lot of restrictions on the use of airspace, cannot provide a

rich operating environment for VFR aircraft. Under these circumstances, safer operation will

not be guaranteed if additional factors that directly or indirectly affect existing VFR routes,

such as drone delivery services. This study analyzes and models the track distribution of
each VFR section based on radar track data around a specific airport. Through this study,

we estimate the three-dimensional space for VFR aircraft and provide the data for future

research such as airspace analysis of VFR corridors and correlation with obstacle limitation

surfaces.
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A= Jepdy, F2E Fx=2 H3s= w2t ZFAE A B AHd) A"
Downwind7-7toll Hl3l] A4 EAA e HF=He FAHA FxFEGOE G529 o] 2FA
@3l vl Approach73+e] ¥4 E ¥ (CrossTrack) AXAA ezt A, HPEe] AHE o
1 FAREFRE=Eshs 44 94 Bxgs & g3 4 £ Jdv F2HE J|EE vyse A
F ok o] 7p4e] A FA M Bt 2 HPT
F Adoa A 4 9
L —_—
o 42 FEET(E) EAMAD}
P Final 7tA 5 9)+= Touch and Go, &5, °]F,
i i Approsc orinaey Over Flight, #5& A=stA e FHAE7}
e 5 x3Eo] glong FART BEMAs 9
T3 Al9st ™. Downwind 73t Approach
R . . . . ‘g_ = |y sy i] =
Fig. 5. Vertical and CrossTrack distribution TR vlastd, = ok 25 ASE wga
(Approach North segment) =5 Z fA 5 vgEgS AT 4 9o
ol Setoz ¥ty FxHE uel vl
Iv. 3 Za g we A HANE 2 FYAR LA
g ol &3t Folxl 1xE FAY W FAH
—_ S ZRB Lol HAA T A o s <] &
41 CrossTrack 2 EAZ 1} TAwES] AP AiHoR Ana &
T A
AARIYR FALNE 7EoR FHEEE F
34 Table 1% Zth Final 73t A&ell= o] Table 2. Vertical distribution of each segments
§ 9 25 o] xFH 9o o ujgt e T Frar Tow T o T 207
- . = - = ina ina .
Folxl Fol AolatAgt, nigR FAAd HF TE | North | South | North | South | North
ste] WSty gles REWA HE T & HW4(7H) | 381,434 | 445,494 | 235577 | 217,358 | 51,832
= ot} o)XY HFE FAMY WHH AL g
o7 i o S R | 7889 | 8176 | 2726 | 2616 | 5159
Final 7#7t< 7122 Downwind73t# Approach (m)
T2b2 MIastd Downwind 732 4~57, Approach 0827% | 2580 | 8176 | 2726 | 2616 | 5159
T 1007k de MY e Agstn g, 10
95.45%
20) () 78.89 81.76 27.26 26.16 51.59
. . . (0]
Table 1. CrossTrack distribution of each segments 99737,
o 78.89 81.76 27.26 26.16 51.59
am Final Final D/W D/W APP. (Bo) (M)
= North | South | North | South | North
JN%(71) | 381,434 | 445,494 | 235577 | 217,358 | 51,832 i
= © 3 7ty &EctH EMAD
fr(m) 34.37 40.39 | 208.52 | 165.30 | 526.53
8.07% Final 732 32|42 Agld wek H|gy
i ') ) +34.0 +33.0 | £203.0 | +153.0 | +551.0 2ol AE&ATI} 2] W E Downwind 77+
(6]
95.45% 2 ApproachTtoE & A A #E40]
’ 1750 | +82.0 | +431.0 | £339.0 |+1,117.0 =
20) (m) 2 a3t
99.73%
+166.0 | £208.0 | £734.0 | £589.0 |£1,749.0
(o) (m)
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dS g Fxge] =2 =2 Fx, & olgg FAle AT T AABIYRE
A AR Azt 2 AEFH P 7 £ wt v VR d37]E°] o= AE9 3
Aoz BN 2he FE 8 EA 5 7 J, o)E
B8 dld AdoAY 37 LFEAY T4
o ABAJAE BAY o ddH
Table 4. CrossTrack distribution of cross-
section (each segments)
““““ %‘ég' rEna
¢ ¢ [P— - Final | Final D/W D/W | APP.
i APty T2 | North | South | North | South | North
i s A% | 90197 | 90197 | 60627 | 553074 | 104974
1 o) oo EZ ®HxH 2161m | 19.09m | 210.08m | 163.93m | 479.76m
Loud Ll T T T 68.27%(10)| +30.00m | £26.00m | £206.00m |+149.00m| +472.00m
CommaceE azex T eAEe 95.45%(20) +67.00m | +48.00m | +439.00m | +338.00m| +1,046.00m
Flg 10. Cross—section distribution 99.73%(30)| £131.00m | £104.00m | £786.00m |+776.00m|+1,602.00m
(Approach Northway segment)
Table 5. Vertical distribution of cross—section
FHAER)EEZE GaussHT=E 44 oP?i, Table (each segments)
710 Bxa= TEls 2oA) A0 A 22
33 2 BEXE U B3 F2)o] AAHT o] $4 o Final Final D/W D/W APP.
% 53] Approach73to|A] R-square”} 0.8410, “ | North | South | North | South | North
RMSEE 109548 e}, sl 3F4=2lo] 171 M | 901970 | 901974 | 6,06274 | 553974 | 1,0497H
o] TEREE on QA AWy 9oL It == ®xl| 2078m | 30.16m | 2472m | 2261m | 46.87m
olg 2 9o 68.27%(10) +75.29m | +83.29m | £29.20m | +22.80m | +46.40m
R84 T .
i 95.45%(20) £113.29m | +121.29m | +45.80m | +45.80m |+120.60m
99.73%(30)| £227.29m | £205.29m | +90.20m | +75.80m |+151.60m
Table 3. Modelling of track distribution (Cross
and vertical section)
571 YA dig Ao FEUA 2 X
EESN )
=T f(X) = a*exp(-((x - b) / c) ~ 2) AHZE ¥ wWsHH CrossTracke*E Final 733
(Gauss Mode)
Downwind73tell A H=}gko] 108] H =9 =}ol
A N R-square - . . R
T g @y | MSE g HolAw, FARE)EXE 2+ FA o
' 2 - 1133 " A& ZFolE YERA] skt
Final b= 1167 09854 | 41469
North = 3349
c- v.zd =
Final a= 115
South b =121.8 0.9763 53.154
¢ =32.34 B AFs 25HAFE 7Ne 2 AAY YR
. a = 7255 A BT = olzxlg = =10 B =)
Do’\\/‘vgrtv\;:nd o 5 43 07354 157 614 JHEXLE Ho|ARE 83y 4 3
c =36.89 35t Ao, A= AAEXY JHE EOIE
— o) o 718 3 A % A E:] o]l =
Downwind E:—gég 09538 | 62316 e TA SRAels TS o
South o =00.41 ' ' A mgRFAd 9= Ae A= é’r
a = 7356 b FzAol vl R o= Ax PEEde F
Anproach | b ~16.44 08410 | 10.954 Astesle] 7108 Aow BEAFAY. thuk E
— 4 gRolAe FAE AANAFEAE thao
RMSE: Root Mean Squared Error = 9 Y3 2AE gD LA A
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