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A Research of Efficient Use of Ground Service Equipment Parking:

Storage Area and Ramp Fee Structure at Airport
Sung-sik Park’, Han-chul Choo™

ABSTRACT

This study attempted to conduct a comprehensive analysis on the efficient use of the airport
equipment parking area and the reasonable facility charge system. The researcher attempted to
present academic and policy implications for this study in terms of improving the efficiency of
airport operation in the airside of airport, improving the safety of ground operators, and
securing equity among stakeholders. According to empirical analysis, this study proposed a
plan to improve the mooring fee system based on the equipment rating system using K-means
cluster analysis as a policy alternative to simultaneously reduce congestion in airport
equipment parking area and improve profitability of airport operating authorities. First of all,
it is to increase the mooring usage fee by 10% for grade 4 GSE equipment. The opportunity
cost of space occupancy was reflected through a price signal for the concentrated cluster. In
addition, it is expected to suppress inefficient long-term occupancy and induce equipment
relocation. Secondly, this paper proposed also the introduction of surcharge for unused GSE
equipment left in the parking area.

Key Words : GSE(AAY2%), Equipment Parking AreaCd8|7g2|4), Airport Operation(33<-%9),
Ramp Charge(A53 AF&#), K-Mean Clustering Analysis(K-Mean w34
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Table 1. Overview on occupied area of GSE equipment at airport

o S22 (unit) A WA (md) 27
- %9 %5 %5 S8 2] W
A-5F 534 1,263 14,907.5 25,360 1,797 40,267.5
B-53 468 536 11,085.9 9,368.6 1,004 20,454.5
C-3% 481 594 13,735 10,099.5 1,075 23,834.5

Table 2. Measuring the congestion of GSE equipment parking areas at airport

T 2828 WA (m) 5= A4 9d (m) AT %)
A-BF 60,614 40,267.5 66.43
B-3% 42,960 20,454.5 47.61
Cc-3% 40,893 23,834.5 58.29




o

332909 Y A g a8y B

2 AgE A U 494 B4 7 121

SEHY] Zo], &5 olgsto] ] AR HHS ALt
Sttt ST B4 98l ZF AAdRAAHIEC] A
AR FA=O] & Al AHEY E2 i VE
%l 1mZ AKXkl olgfgt £ 7|&2 ol 24 %
H]59] Zole} Zof] 1m&E F7fsto] AR gAu]7}
Aok WA ALlert.

Ju] g 9 AR A BT ) A-3F
o] 554 GSE Aulet 4] 2A] Wao] 7P W2 A
o= yUehydth B-3go] 7F A2 55 e} A
A wHE 7T QARG C-33 B-ad9] 5
5 A9t A 2] WE2 foulstA 2 zkel7t ¢l
£ 202 eyt A-339] A9 dut A=FE A9
gt 55 AHle ¥ 1,797d0H dig 5= A
40,267.5m*2] WA A5t 9)dch. B-339] 4
S duk S A 55 Fule F 1,0040019S
o, 3 5= AHl= 20,454.5m?2] HAS A5k
ATt wHAEte 2 C-goll= dRt A=kE At
5= GSE AH| dee= F 1,0754H01%eH, g
5= Al F 23,834.5m’9] WHS ARSI Q=
Ho= mjotE9)ct.

Ju a7l WA diH] 555 GSE Y] WEE
245 A A3 F 66.43%2] EHEE UERY
o, B-a&] AF 47.61% 11 C-3F9] A5
58.29% ZAEE Yerich g ST AT 2ot
W PR WA o] 55787} AR ok WA o]
47~66% FFo2HPsctal wbd & 9tk oA
o, 2 Aol A" =W 37 thE FF ollefAlel=
oA AFEPAF 9 FHGAIEC] 2Y Al ¥F F]
Z o) niE uPRES LEoke vlge] dA
5] W] gigol, o7 & sHEEuld Yol nigidE A
AL A% EHEE UER Sl Aol

A-3F 9 C-3F9 A% 94 1 FH Ay
27g¢e] Y427t g 2 A Huld 2 ofojalo]
T YollA 2Hdks AR GAE ARFAEES] A7 Hlg-
o]Zxo] glo] YA F/|1 FH Au|gAPde] E8wrt

¢

Table 3. Ramp charge rate
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Table 4. K-mean clustering analysis: centroid of clusters

R 259 3ed 455
A & 51.13 38.63 14.08 1.83
AME= 760,012.50 518,950.00 197,788.89 27,542.37

Table 5. K-mean clustering analysis: distance among clusters

155 25w 358 459
159 241,062.500 491,407.627 321,161.112
255 241,062.500 732,470.127 562,223.612
35w 491,407.627 732,470.127 170,246.515
45+ 321,161.112 562,223.612 170,246.515
Table 6. K-mean clustering analysis : ANOVA
24 23
BT ARE | WIAE AR ’ prelue
FAE 12401.851 3 5.106 2121 2,428.823 .000
AMEE 2,444,631,540,026.306 3 678,345,709.281 2121 3,603.814 .000
Table 7. Categories of ramp charge according to K-mean clustering
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159 4 50 ol 500
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