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A Mathematical Model for Calculating the Capacity

in Terminal Control Areas

JongMok Chae’, Hojong Baik™, Jang Ryong Lee ", Janghoon Park

ABSTRACT

The continuous increase in air traffic emphasizes the importance of capacity calculation.
Research on the calculation method of Terminal Control Area (TMA) capacity has been treated
as a partial aspect of the airspace sector capacity or has been limitedly studied. This study

aims to propose a mathematical model for calculating TMA capacity, taking into account the
Standard Terminal Arrival Route (STAR), separation standards, TMA entry speed, and runway
threshold passing speed. The proposed model has the advantage of being able to calculate the
instantaneous arrival capacity, which has not been noted in previous studies, along with the

throughput. Additionally, it is meaningful as the model can easily calculate the arrival capacity
of the TMA considering airport construction, runway expansion, or new procedures.
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Table 1. TMA capacity calculation factor

Category Element

The number of STARs

STAR structures (length,
TMA pointmerge or trombone existance)

characteristics Speed limitation of STARs

Speed limitation of instrument
approach

Runway

S Runway configurations
characteristics Y 8

Average arrival separation

Average departure separation

Operational

L TAR usage ratio
characteristics S age ra

Average STAR entering speed

Average runway touch down speed

Arrival separation standards

Departure separation standards

Others Arr-dep separation standards
(advancement) ROT(runway occupation time)
Fleet mix
Buffer time
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Fig. 5. RKSI 33R OLMEN 2E time-speed graph

Table 2. RKSI north flow TMA throughput

RWY 33R | AIZHEEIZHA(E) |42 H2=HE/A17D

OLMEN 2E 2.16 27.76

GUKDO 2E 2.16 27.76

KARBU 2E 2.16 27.76

REBIT 2A 2.21 27.10

RWY 34L | ARMESAR) | A2 A/ A

OLMEN 2E 2.16 27.74

GUKDO 2E 2.16 27.74

KARBU 2E 2.16 27.74

REBIT 2A 2.21 27.15
21620 Ut AEE AYH27.76H/AD= =
T £ UL, o= Al ARV BEH EFE AX

o M

H|ggsl7] wjZolct. XIY¥A REBITY 3¢ 7
4 e A F2 AMADES E83l0] A7t 2e
HAQ2.218) 9 AR =87KH27.100/X1%L, 27.14
ti/A1Zhe] zto]7} Yebyttt. REBIT A2 WolA &5
2 33R%} 3419 AZFFo] thEA Ui o= 2
THTHATIA] 7he AZIHTEAY] AJol2 HRH
Aog A AT HUAMPAMBDY A7 HE Al A=
o] A HIHAENPIDY YA E 572 34L9]
FTHLY A TPo] AR SloiA] 33RI} 3417 A
29| A Zjol7} YAYSEY| wjolct.

T8 &7 8L Table 33 2t 7iE w3y
T JiE STARZF @502 o]8sis v &
oulsi, & B3 & ARV} FAHA = HARE
3 HldelE ke guglt.

AATAE north flow Z2F =7F 4=~8F3} T2}
2|2k Table 49} 2t} T2 Xzjske] A9 A4
g20] st} STAR 249l A& o] HE&E 75
Bt A oid G20 AP R slof =3

S

Table 3. RKSI north flow TMA interval instanta—
neous capacity

Ay <7 83K
A wgy A3k 20.16
35 H 7t 12.66

A 32.82

6) RKSI AD STAR Chart, Instrument Approach Chart, 2022.12.15.
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Table 4. RKSI north flow TMA arrival capacity

Table 5. RKSS north flow TMA throughput

RKSI north flow TMA =3 £7t 5~83Kd) RWY 321  |AEAA®D | A=E AFE/ARD
32.8 OLMEN 2T 2.17 27.70
RKSI north flow TMA =2} A 22K/ A17H GUKDO 2T 2.16 27.80
55.2 KARBU 2T 2.15 27.91
REBIT 2T 2.21 27.18
FYEF2 33RI 3419 AT It P2 =&

Ao s ShH.

AXFAZT North Flows &3 @522 RWY
32L& ARESIL glem, =2 85 Aol o83t
STAR HAP)= o3t 2t

OLMEN 2T
GUKDO 2T
KARBU 2T
REBIT 2T

Hyoll Y=t STAR I £5(v,), AT £ (vy),

=3 7] Be 720 AR2ATT JE9
e Z¥7b 300kt(v,), 130kt(vy) SNM(9)olH, zt
STARE o|&3dk= 28 Hl& IA] Fdsicta 714s)
Ak

7 Aol et Ae ALEATY AESASY
STAR® wigt A& J#ix(af|A], 32L OLMEN
2T)8 A/Jold Fig. 63 Zth

52 9 STARYE AlZF &8 7 74 A A=E A2
e Table 59 Zth HEXAITYF STARY 3+
Fig. 6 Ao HolthA|x] ‘ﬂ?ﬂ%ﬁ%c& STARSM=
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L2 AT FAE o83l wt AR £ 149
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Fig. 6. RKSI 33R OLMEN 2E time-speed graph

7) RKSS AD STAR Chart, Instrument Approach Chart,

Table 6. RKSS north flow TMA interval instanta—
neous capacity

s <7t 83H)
A w9 2k 19.19
TE v w1t 5.03

A 24.22

Table 7. RKSS north flow TMA arrival capacity

RKSS north flow TMA E&F &7+ $=82Kd)

24.2

RKSS north flow TMA &2 A2j2Kti/A17D

27.6

Table 8. Seoul TMA north flow capacity

Seoul TMA =2+ <=7t $~83K)

57.0

Seoul TMA =2+ XJ2|2Kt|/A17H
82.8

AR7} AR,

TP =3 4872 Table 63 2t} A=A
3 oiH] Ao g Z% vy o] FoH, ol
A=AES HiEl 4= iLXﬂJ—%‘b] 4971 HeS vkg
3 A3 AA2 =31t}

7\43-531]4—0‘ north flow T2 £7F 487} =2
Hefer Table 73} 2},

"15 AI2BATHY] & =2 & 898 F =
2k A Table 83} Ztt.

rOlt

B A7 PRuEY) 454 712 A8 FL

2022.12.15.
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