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ABSTRACT

The outbreak of the COVID-19 pandemic in 2020 led to worldwide border controls,
travel bans, and epidemic preventions to reduce the spread of the virus. These measures
undoubtedly had a catastrophic impact on the thriving aviation industry. According to
International Civil Aviation Organization (ICAO) statistics, global air passenger traffic
decreased by approximately 60% in 2020 compared to 2019. Numerous flights were
forced to be canceled or even suspended due to the reduction in passenger volume. This
situation severely affected both the operational and financial aspects of airlines. Taoyuan
International Airport was also one of the victims during the pandemic, with a 55%
reduction in flight movements and a 85% decrease in air passenger traffic in 2020
compared to 2019.

This study observed that inbound passenger and cargo flights from different airports
to Taoyuan International Airport exhibited unique resilience in the face of the pandemic,
with varying degrees of impact. Therefore, to systematically understand the actual impact
of COVID-19 on inbound flights at the airpoty, this study utilized flight landing data and
extracted four resilience-related variables from the flight trends of each air route. Based
on these resilience characteristics, this study employed the K-means algorithm to cluster
the departure airports of inbound flights of Taoyuan International Airport. Additionally,
to further investigate why specific routes were assigned to the same cluster, this study
also established Multinomial logit (MNL) model for passenger and cargo clusters by
airport facilities, international trade, and tourism data. Finally, a case study analysis was
conducted on two newly opened routes, Milan (MXP) in Italy and Munich (MUC) in
Germany, after the border control relaxation in Taiwan on October 13, 2022.

Overall, cargo routes demonstrated better resilience than passenger routes and had
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already recovered to pre-pandemic levels by March 2020 and even experienced growth
later. Regional cargo routes exhibited greater resilience than long-haul cargo routes, with
the slowest decline and fastest recovery speed, averaging a decline of approximately 10%.
The influencing factors included the geographic location of the departure airport and the
international trade situation. As for passenger routes, although the pandemic impacted
passenger flights from hub airports, their resilience performance was still better than that
of regional flights from China, Japan, and South Korea. Besides, passenger routes with a
higher number of business travelers may experience greater decline in flight operations.
Additionally, the policy of allowing cargo to be carried in the belly holds or cabins of
passenger aircraft by the Civil Aeronautics Administration of the Ministry of
Transportation and Communications in Taiwan has helped enhance the resilience
performance of air routes.

Finally, the clustering results and MNL models proposed in this study provide
government agencies with a perspective to reassess the impact of Taoyuan International
Airport and airlines during the pandemic from a resilience standpoint. They can also serve
as references for airlines when planning new routes, predicting the performance of route
markets in the event of a similar global public health crisis like COVID-19, and evaluating
route planning and subsequent operational risks.

Keywords: COVID-19 pandemic, air transportation, airport, flight, resilience, K-means

clustering, logit model
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L 4 IR Z 83 4 COVID-19 8 T > f 2 k48 85~ B ehi [ 8 st

i ARE o

2. RIpEFTHEF > B FIRZPIF L SR eTT g LA > B LA g i

BUFATA FE >S4 AR L B SRR e A ¢
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3.2 2 kA 2 B PEARSTIE R TP B R O F S o
P AP E o R R 0 DA A REET 2D T 2

CU T
1.4 =3 # H

AT P BRI EOL PN P A 2 2017 # 17 3 2021 # 1Y
ﬁ%%?%@F@ﬁnﬁﬂ%@?ﬁﬁéﬁﬁ%iﬁ@mﬁm@ﬁﬁ@,%pxﬁ
BIp et st Kp 133 BisS 0 A 30 B3 I B oo TR 2 AR 5
W 30 - B e
1.5 #> %4

AP BB S FLEE S -RASFELERE P B RRP 2

Few b PR K FAG kR A kAR SR B P FIRE S

BT Pl 0 skt COVID-19 $4ng $ e 3885 kbt~ T4
H G RETREPMFA T EAVRE - SRR 2 AR

B RBE > BPFIRESFnssis 1 AR § AR E P FIREH S
R4 TR 17T 0 P A R Ut A > IR BRI A L A
AT e ] B RSGE (F AR S A 4 12 2 i B A BB B COVID-19
BHEET L F R P FIR S SO 79 R RS Z RO
M B Ry it e * K-means 4 #;2 (K-means clustering) > %7
T AR D7 iU PN S L AR T S AR R
7B B E FH550 (multinomial logit model) > #5347 it i3 )T‘ ZEFEL G At AR

g} -2 r]—r o % o ]?—_;.:Lﬁ ﬂu?:riﬁx@ »fﬁﬂg]@z]r%ﬁgi;_ﬁqﬁﬁ -Fﬂ_l, i ,;;yg,;v-ﬁ

-~

MANE LSRR FL T AR AR 5T FRP THELEEE L
AEEE S SARTHESEH N ENFTE SR F 2 G 5 AP BT
T g R S T BB HIN 2 R R SR Ak g
$I#g 2 COVID-19 B frehd ~ F B i v SRR B B 2 28 Arc K7
ERE G IEFDER S FREFRENARTE- AT O p BB o
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FoF YRYER
;K%j\p 7ﬁb§£5mad\§_aﬂ/}ﬁj‘?ﬂ}§_ﬁ\libﬁ'%\?f% % - % 5 COVID-
ZHEEFRMAL  BfEE R LR P EAT TR E R 0
ZEZ B S - i HpMAY ’%ﬁ-d YA AT A R IEERY R
fRan By kG AR RO TR R Mate w0 B4 ?%’i/»\%i

PN

W

ML ST M A H R R AP L E R S

N~
o

\

R S LRI FAPMA T BP VT BT T o AR AT
Ea

Fre SUTER P R OF R o TSR AT L ERN 2 A

2.1 COVID-19 $téu% £ irEip M= 7

d >+ 2020 # COVID-19 B i 2o X iFmd g 2 F 2 NE L HEP
FHE N LB AT OHI A G o s KR E- A R R A S LT
3 Qi@ﬁ%]’ BAEPE RN R PO ﬁp‘# TR E 0 R ErEAL € AV A R B
B> g %5 B A ®F (lacusetal.,2020) ° Andreana %(2021) @ * & £ F &~ 47
(counterfactual analysis) % ¥ %7pF F B 7| > ;2 (interrupted time series) 2 & i3
COVID-19 7 I3 ® % 4y 3 @558 @ 8 > 4o FSC  (Full-Service Carrier) s
LCC (Low-Cost Carrier) » Forsyth ¥ (2020) # 4 COVID-19 $H#8 353 18 5 »x > 11 %
WHRY REHE R 2 P lacus ¥ (2020) FE A F 2oy s R T T
ﬁf’ fegti 2 8 A 2 @R R TR R LY BT (Bde 1 SARS 2
MERS) - & * A3 SdpRFE A P R Sl S L A AT
TRRIE > =4 L iy £ o 1245 lacus & (2020) LR T el o
#2020 £ % - F o g A BT @ 22 K GDP T % 0.02%3 0.12% > &
ﬁ»%%%%m'iﬁl’f » 712020 # AV e B iE 1.67% 0 2 £ A v ¥ aniEF 3,000 4 o

L7 AR sumd ﬁ;fjfu COVID-19 g ¥ e 58 7 2o e A 170
Sun ¥ (2020) i * R oo E 32 oA Hp 2020 £ 1 7 1 2020 £ S5 7
COVID-19 $7 Ir Sficin 2 sz Eienfp 5o AU S S8R 05 13 ST
BAERDP IR ORISR DR TG & BORE R TR R R R AR R
R T BN SRR G v AT EE R E & COVID-19 T e 5 8 i
% 199 Sun ¥ (2020) ™ 2 FREHRELG K 04 BAF eI 0 BT
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FE BT Ie4 3 50% dufi o § ruanp i iRk R 0 8RR F A
S EaREER  AHE 2 BTN oL M/ AENDE R fRE > BT

#4535 (IST) % {25483 (DXB) > F&E R P e T %> & 2 Ripa 82 - o
LT85 (ATL) aaFHF A+ 23 £38F - Kuo £ Chiu(2021) i *
R % sy 3E ﬁg‘] # ¢ (International Air Transport Association, IATA) 2017 # iy >
FBEA P EFHEE R (SR H e mitir) 22 2 g R T U Bt
COVID-19:& » & B ehs 5 i, 5 % & 0 5 2B A (effective distance model)
fie e T2 REA ;Y (geographical distance model) it 43 { # % 3 75ip] COVID-19 4%
Fp o e desk por BB il 0 R B R ST R eE (T RA12 T 0 B s 8
BT i 8 R ) 36 o Kuo ®(2022) & AR COVID-19 $Hies ¥ 4e

2R R B 8 8 % CLARA i & i (clustering large applications) » #-8. % 4237

Mo

B B R BAGE A H ) NI & COVID-19 B3 15k
REENPEREARR > 2 ST fedt t 6 % (paired t-test) % &4 FELE &
# @_ (Wilcoxon signed-rank test) & #r T 883 Fe 2w 30 Bl 8352 F B
5 #ic
P e LA G B Freom & b BRI B8R R R 8 ek

3\

%ﬂ@%i%ﬂ:Pi%ﬁ’&%wﬁﬁgﬁiﬁﬁﬁﬁibj%T%’@%

? it dg % (centrality measurement) P& F T 'E o

IR R AR N T R A F A 0 Sun & (2020) A3 F IR o
B R S B3040 > FRAFEDRFEFAFE PR RS £ 3 4p a3
B4 A2 (I AftEr S AL SRR SS R Its > RIFRE %
B HE S s AR RAR SR o TN E N BB R B s %A

pog R 2 AR PSR R AR o

& 2020 & COVID-19 1% » sy £+ § 8 6 & X F 2 orE 4]0 F Hacht
PR REELE Ay 2P R T PR AT E i ) A R R R IR
FERETOEAR ARG E R EEREEY A 5 22 Y £ & > Lai £ Lu(2005)
BT Ol BB HFE 242 Wz w75 R > Jani¢ (2005) 441 - 2375
BN P AR R < RHCY $Ten g AMER] > PR IE P ¢ 7 BT BB S Ao N
{8 > Jani¢ (2009) + = = F-H F L < RS T 2B 1A o e PR
Sl -~ gLy O P frdng e L hd A o
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oo o 3 COVID-19 2 @ & 4§ B ¥ing L8 g v A KT Eﬁ?‘iﬁ
P ARG 2 G 0 B AG L RIFF e § OFIROTAE RS B T A i g

2P e R R A Ao AN TS BE Y E ok D R S SUTRE B

22 pHpBHAY

7 M kS T & & (=R 0 Hosseini % (2016) fFpApM AT 1 (8 41 0 #73)
AT hdg A4 R B RUR M T 2 pFehT Sz (absorb) & T & (adapt) |

.
Ao

I Ay iE ﬁ?] % Fuengy 4 > Huang (2021) S5 & & 25 4p B ?1]%3‘}1 v B %
F}I‘? ARy

2019; Pishdaretal.,2019) - Huang (2021) % i&— # #-83Fcir 4 2 & 5 3L ~

i FE iz e i 4 (Clark et al., 2018; Yanjun et al.,

PRk EE AT FCEPE U2 A v R YR 4 o Mattsso £ Jenelius
(2015) RISFEE§y 5 suip 33 (2 fodr fLdp B B o & 8 27~ LR 2
RO SAFE B - A AN RN R R OB ERA Y - R AR R
B FR F E AR EER o

E-¥Hang Ei ki 3R 0 B8R K05 2 6 0 Huang (2021) # 4% -
I ARERIEA > BER GV RN A R PR A
ﬁﬁﬁ*im%%iéﬁﬁfﬁ4i4ﬁa@’§?27%&%@5?%’j%?

#2785 47 5 £ /2 (Bayesian best worst method) A7 B Rk i 2L > U E B H

&
=

i 478 B B 4% (modified PROMETHEE) 3+ & & i 5 * & enir 2 A 3>
RSy SR FRAILL Y W8T Eanblste v o o BFF FEPEF g
135 A B &R o ¥k B AT
L RPACEE X RER PESLE IR RN K FL FRED
P RR 12 4R 4 o Chen £ Miller-Hooks (2012) % & - 2w itdpih > 4 =5

5 0 Guo & (2021) 3 ¥ ki

SF
i

WA RS RS LT R
FOR AR WAOE R SUTY E G hip L3R 0 4 AL LR E
Pt (network) i {TEr 24 F7 o Jani¢ (2015) # * Chen ¥ Miller-Hooks (2012) *t
B iy fdg i BB B S hir Rk 5 I B AT BRI STl B £
e EE TR LS 0 3 B ALY R ey 1 - Hossain £ (2013) iR+ A5
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WHRREFL AT K- 2FEEHFRROEL o EEREESS L
% (2016) H - BB ATE T BB EA AT AN Tk AR
B F4tay B o Janic (2019) R A - R SR r-«‘fﬁ Ry e X S
MEAREE R AR iRl § Rl 2P feE SR E R A S
AT E T p AT by Y By i g ) (airtraffic
control) i& {7 A 47 > Jaksi¢ £ Jani¢ (2020) m&rrg Ko~ FE ~ L AFRAE ~ F A
Boen e g s ut sk A& s b ) 40 8 S ocdy 0 R B L F 41
BB EE E R B AR -

Ehoaril s S BT IR E ﬁ;l Siampp HpE U2 A AR - 23R
it Al f S e f @ X T BT R E R4 R kER A i
B m X RT A LR AT G (bl L B i S e %) s BT E

i

\

(4

o (bde @ SFTE 2R B 2 D) 2 ﬁ’@gﬁgﬁ%gﬁag@@ ER R Q,EH ﬁ#ﬂ a
FAARBEERLE & EECES O BE KRR SRR AT E
S EE M d RIF COVID-19 $#7 p4adt £ [ i8S en 55 #m Wi b i
3 FFEC 0 LA SN EUTTICE R 1V ARE Y BB AR M D Rl ¢ TR
P fx EPERFL % R MR RIPER OB TEEER > B R R TR

®

% o
23 FHLERMEY

LR 32 COVID-19 $H¢ Fl R % 3 » 3 1y 238 A8 7 K it
R S4B F Al X ERRTE P RErfe R iR BB AR
A EHBEFDEF LD 2 FRTO F FHUSRS ~ B R RS S st & L %19
HBRTHERADE 3 HEATER - T E BB FIREBFSTIRE 7
A e B M s 0 50 {7 AR HIFBERE A THEY K-Ti0FE 2

(K-means clustering) & {7 & # o

F_*

ARG F SN A ESFE L > RSP ERET HE A a6 e

b

=4
9

(g

s F Ty R RiEAR M B 0 4o Marta (2017) A3 EJIT 55 ok

> B F s 8 0 Adikariwattage % (2012) 12 £ 3F HUE K AP b R B 0 dodB
R (FWFERE) =L (RR/EP 2822 @FE) FR5BFLFDR
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Ppo AL R g FEAp b iR 74 3> Mayer (2016) 12 1B W3- F 4 B ek
i‘%%%ié”‘%%ﬁﬁéﬁ%”£@%ﬁ‘a%”iﬁﬁﬁa ok th i 4
FEL R B3 A i R 74 ¥ 4o Vogel # Graham (2013) &4 3 &
BAEH PERPEFT A EJIF 2 FcE 5 @ Sarkis £ Talluri (2004) B2 *
BHES A BER IR PR R R SRR ERBE LS E 2B
B ARG AT Y iy AP B Ak AR S S A o

E AR S 2SR DR G T2t F 0 1945 Gao (2021) HrEEL
B 2000 = 2020 B >3-4 3 he }EJ:{«’FT{]- o SRR LW Ay TEAE
(hierarchical) 12 % *» 3| ;% & 3 (partitional) & + 3|3\ = % i > & FF7F G * bk
2_ ¢ e % > 4o Postorino ¥7 Versaci (2014) 12 % e ficks = 2 (geometric fuzzy-
based) #1834 o TR A A B 4 {4 2 F ca B RCE AR oS per
LR R %ﬂmk%ﬂiﬂﬂﬁﬁﬁ- o R T RS R
odidn AR A TR EH A ki pEE T p Lk a4
o pEg Jiatdey & F L3 ke A

o+

fefih o (FRIpR Y EipL £ R 2 o
SR AT TR FA ﬁm;@ﬁ%éﬁfﬁéﬁf@;? SR AR GRS e
PR WEFEERAMBERFLEEAFE > A AT ZART AL AKZ
AN A A ArE* o Kemeans JF 8 2 BT BN A Ea- A0 B33

FRAEE EITERY FNEBRERFY He i RV E33 8
24 wx @G pME g

WISy E By i E G R LM o A Ay RE G RT R PR
hInFE B A b # > Suryani F (2010) £ kb EEE o BEF - EHA

KIpplang e £ 3 fo P Rpag R ERE F EHEAAM - EFEFBR P TR

o

Suryani ¥ (2010) % A8 & § 1 ~ PRIk & (level of service) ~ Bp 24 & = % GDP
(gross domestic product) ~ 4 v ~ & p HFTHE 2 2§ £ FEFRF (dwell time) & 7]
Pl ey REE BENY SR ERERENLTORERF IR
& & ¢ o Hsiao ¥2 Hansen (2011) B3 - Z it ja ks 37 £ 44 2 :Fﬁ o~ H -
TER iy R EHD > T 5d FRERAWF R L TS B AR
s 2B BpEYeH ey § oKk B F B - Boonekamp ¥ (2018) & 41 - %
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FLAlenE 4 {A X B PR &) = FkiE (two-stage least squares) 4 FEI fd
FREG R LR AT FF o #7 GDP~ % v - WFEZEET RApH FlE
2otk s PR P K Adny o 7 (Low-Cost Carrier, LCC) ## ~ & &
RS # T% ~ 855 % (ethnic links) % i&#F 423 mﬁ}ug&; B FF B L@
F o R R B afd R (R f g mi}g;a oA A g O P ey s PR R LT
LA Feingie o b H o iﬁ&zﬁ’#mls‘ﬁﬁﬁ&mmi g B R E g R
Park ¥ Ha (2000) % & * 4cif 215 4F (stated preference, SP) # & = ;2 k=% ¥
EA g fofos BORF chgk BB i# 48 (Korea Train Express) ¥tz »38 § Rl o

TR RE AR § T O g B RGER - AT T AR R S
FEBTE F kw BEo UBR R F VR M AETFE T A B g eiE F R Ashford
22 Bencheman (1988) ¥ B X #/uh & 1975 & 40 1978 & #ra & cnficdy > 5 # H
PIRGR LR F - B IR R EEEREA M2 28 N2 %A (inclusive
tour): @ % 0 BRE R E R REBEIFRE W OPFF LR D ATE P ek (BT 5
RN ek B 3 BERTFF > RELEPA LW G BL R HER
BV BT o

Preb o PRI LR T b L e o ﬂrs-fr;‘épié%ﬁﬂp\ Vi
B BEsHE AR E S H R (multi-airport regions) P iE % I~ B3P
g AEAME (R B R AA) (I (PUTEE 5 R S % E A )
VIR R (BB RE MR e BEFLTRESITIELER -
Marcucci ¥ Gatta (2011) ™ & = |7 I8 Fe e d B F 5% 0 @ % fodfEine
TP AR BEAR TR BT ERNEERR > REFRUS AR R
P lg (inertia) * % BPFRFISAWMSEHR P FHLE L (v o Harvey(1987) £ 4E 2
L BE- RSB EEHEN A LR G KT
WERER I TP PR PBTTH F T U LRSS ER AL PR > TR0 A

7\\

REN Sl =gl R e R

35 BB L AP BIL L 6 7 2 2 o Hess &2 Polak (2005) @ * iR 4r 5 35 &
TREES AR AL R R OB ER T LB Y AR HE G &
TR R MO KRR E o AL A S REREET L G kB R R P
% 1 2 Lo0(2008) ™ A B pRiT I E L A A 4744 B3 (HKA) g = A 15
B3I P R S F st TERBFOE L AR R RS RS B E
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1~ FIE S HPE SO fobed 2 F Fd Ao & S BRI R B 5
FHERSE S N  RES A BFRP RFE AR ERERER S BN E
1k e

s s AL RS rasUERE R PR~ T8 Yang £ (2014) %L
B BT B AR B S N2 2 BN TR Y Kk chl 5
T?f—?Ab%%ﬁhﬁ%ﬁm%f%*ﬁﬁﬂ’Qﬁﬁﬁﬁﬁhﬁéﬂiﬁﬁ
FUBH2 B i L SR A R S H T oS A A S HE R 6 AT
Eoa PR FRI-RERERIRF R PTG DRSUEE o PP
DIPRAZHHT B e » ik £ 5

Fhoerut s s RE R RL T S AP e A TR ¢ FRE R IR

AR S BETE SRS~ GDP fri v E
L
[

TR A AR R L M E P BT 5 o

40
1_
%
N
G
P
\4
X
N
3
IRy

=
3
E}‘a{
I+

A E PRI E G e BT

E4

9
B s BT R St 0 P RIkE o
25 = [fk—‘?léﬁ'} &

T # L COVID-19 g F iz Eiye kB4f > & B & B SR R 128
ﬁﬁﬁﬁﬂ’%%waﬁaﬁﬁywmﬂ’w%%*i@ﬂ FRAGRETELH
X EES RS L Tt R N S A S L IRl

BE A B P 2T € A k> HT L RIGDP G G DB A B ERAR
g s Fehg A2 S 4R T M o & COVID-19 % » g $£4 g 5
RBAFTEACEATLEA] & S BT BAFH T R E S kG S
E i O o DHArRITE S b S E S R R F KRR B E e
BERIHFLTRE o
GOTRE PR ] g F Db s G B8 6 SRR

WA ALE A BRI T AR e i i 4 o k- B
ﬁﬁw@ﬁ%mﬁ%’@%?&%ﬁﬂ@ﬁiﬁﬁ%@ﬁ%ﬁ’ﬁ%ﬂﬁﬁ%7

#” T w AR L R R e AR EEINL T R Haa e & 38T

PN
&
&

wh;x?
=
w
Vi

N
&=
\O
p—
[

LL

A L

F_‘.

— Bk i Mn

\m’n

REZK %5 ~ BFLY iF m&@%&ﬁ&iﬁﬁﬂi’ﬁiﬁpfﬁéiﬁyﬁﬁﬂ—
iR BT b SRR B E S AR ¥ G AR M 2
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B TR F Al 8T RER § ARG R R ENR &
ARG RS B 3 B L FARTERR B AR Y S Rt
WM OB ARSEEFEEAEAY PR T R I R A
EAGR G RIFERDRTEFEFER o 2 KRB BITIRB A T S .
g%“a;LﬁP:ﬂ Fehn i 880 SR s AT IR BB AT
REBEF ST RS AR F P - HIF R APMRAL ) B 4 AP M T
EE e F RS E S KA HNPEA RS FPEYEE % (bl B FE

S
4

LR

[l e

7

e
BREMK (Mir B E) BF* 3 2 AT AL AENAE
(hierarchical) fr*» 2] ;% & #¥ (partitional) & = 4|%> & A8 7 #73 * 7 K-means /&

ﬁﬁﬁ%*”%ﬂ@ﬁﬁhﬁniﬁ?ﬁﬂ&%ﬁﬁﬁﬁﬁfgﬂﬂﬂﬁﬁﬁ°i

WAFNE R T P R GEM RIS S np el 0 R o st
Kﬁ b"‘i o

WH A MY FY et wE T RT M A Z RBT A BRAFELIPN

BT E PR AL A o b AR TS F R G PRIRE RAAIG

FIAFF SN IMFE 0 A AR BT A ET 2l A v Bk A X2 s
GDP & 3R F]F ot b B G TREER T i S B E G R H
AT SERRE ¢ BT SRE SR S N A A
PR S BT S  B3KF ) RAEE S O P e SLRIECE o
SRR SR A %ﬁﬁpm$%2khﬁmhﬁ$g%ﬂﬁﬁnﬁlpn
Fied a3 s #HE > L - HFEFEFLIEPAITEF O LA RE P
Bz gt F o L0 [ AR EEfE COVID-19 ¢ FIR% 83 » 8 S5
P AT Y R8AF (decline slope) ~ fxAR A F (recovery slope) ~ % 1Ty

K& (decline magnitude) 2 & F ¥ (shockperiod) £ 4 f8¥2sr (2 4p B ¥~ B

=

iy
43

¥

SELPER B (T D AT L H AR F b AR AR SR

FEHN L EHE IR EG AR ST R T
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F=F Py
AR MR AR R TR RIE AR LR TR A

FRFHFENEHEFL 2 NEI AU FER AR 31 B EEAF Y

AN

LLLLL

FHAR -PFEFER - FRELE - FP - FE2 T N 32 80P e p &4
NEFFIRESF T T i R CARR P S B M B R B 33 54 8
AR AR b R RN 5 2 Kemeans 5 3.4 SRt AT Y A E G R TR

2 SR E BN RID 35 H LT o AT AT T AL E 4o 3.1 -

2017/1 & 2021/1
1) B R A8
AN B 4T TR
LB (B terL

B REe )
204 (s dert

P aEe )

B ST H 8 5 >
A

S

N ¥ F B E B S
f'f{—%ﬁf%fﬁ* Z s soticd
L RSF A
2. Ri9WFR >
3. R Y
FLir MR B
K-means 4 ¥ # .
(7 3-8 #hiBr 280 v
BER S
5 Rt BT
1. 403 8 35-4p B >
2. # i M
SR i "
R E AR
v

3 FHE 2 A

17

doi:10.6342/NTU202303034



31 REFHASE

AT R PFIFSEEEG U P R e 2017 £ 17 3 2021 F 10 4
BHFEF DL PELSTT R (R 32) o FLFH e s o7 L4 (IACO
Code) ~ s p 8 ~ 550 ~ 3] ~ FIU5L ~ SrTpd 7~ P4 (7 5 2474
PR gy PR REpPEPRT > AP BUTE S 2 (PAX) ~ 4L
# (EXP) ~E& e (CTP) ~ p 8 (CGO) ~#4c3Lj ¥ (EXC) ~p s 45 (CTC)

1 fZEAE IHEH E Regr e AR IR E ERiRREEE e BIZHE B
2 AAR IGA/ HLTI4L A330323 A 711 PAX 01 MG 1257
3 |AAR MG HLTIET AR1200 A 7135 CTP 0 5B 2016/1/1 0103
4 ABL MIGAN HLTAT AZ21000 A 793 PAY 0 210 MG 12:51
5 | AMU 0I6/1/1 BMCA A1 A 608 PAX 0 JHFH 2016/1/2 00:05
6 |AMU 0IE1/1 BMAT 4321 A 610 PAY 0 SEFq MIEL 1314
7 AMU MIE BMCC A31 A 618 PAY 0 iHpH MIE 1932
8 AMU M0IE1/ BMAP  A321 A 620 PAX 0 JHFH MG 2232
9 |ANA NI/ TA616A BTS00 A 803 PAY 0 B MG 2158
10 | APT 16/ TABISP  A320214 A 023 pax 0 ARR 2016/1/1 09:49
11 APT MG TABISP  A320214 A 027 PaX 0 KRR MIEL 1806
12 | APT MG TASEP  A320214 & 29 PaX 0 KL MG 2355
13 (AP 16/ TABOTP  A320214 A 1029 PAX 0 HRCIE) 2016/1/1 08:42
14 | APT MIFL/ TABIEP  A320214 A 901 PAY 0 FRERCHEE) 2016/1/1 09:34
15 | A XM MIGAN OMATT  A30216 A 208 PAY 0 EAJE 2016/1/1 09:15
16 |CAL 201641/ BISOOS B777-300 A 003 PAX 0 B2l 2016/1/1 05:14
17 |CAL 0IA/1/1 BISOS2 B777-300 A 005 PAX 0 8407 0IH 2033
18 |CAL 16/ BISODZ BTS00 A 007 PAX 0 45k 2016/1/1 04:58
19 |CAL 16/ BIB306  A330300 A D17 PaX 0 EE(EED 061 2117
20 CAL 0161/ BISEID B73IB00 A 025 PAX 0 B 0IE] 1650

B 3.2 Fds T & 4

AT AR AR R RS FE B B BIRE S S st it o B
FiaL s p 2017 & 10 1 2021 & 10 £ 4 kp 210 A4 3 cnsrTiE %
FERIBRE A SR 7T B A G R FUTRPUOR S S 0 o R PUTI K
133 Bedo @ 183> 2 30 B3 b B Foe 2T F A4E BB 185300 Bt 2 H -
ko TRSF B K RERE TR GEL RPN L EF B B FIRE
Wen 6 I s e B > FRASIET (BT P ) EEiFg e g
BN AR O B P BRI S FE R B ATl B SRt : el

14 B (KIX) » 33 F (TPE) #0515 b A8 3 L JE R 40" 75 Tl 2 408 b

SE

P Rp AR Tr BEHIT LR 56 ﬁ;ﬁ_'}i?ﬁﬂié‘f”ﬁﬁiﬁi‘é =3
AT~ 2 'F W ETTHC R B HTTHC (-lir'z\ 3.1)° B f& 14 ir‘, F 2 F, T

RN

B

z

(4
ST R W E A A B~ B B 4 ST (AR R e 3.3 -
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£ 3.1 21k (KIX) » 844 H (TPE) Hwrf 4

43T % iF . 4eFT ] R B XL
mr | % " = ‘ ; | N
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Amsterdam Airport Schiphol
Passenger Terminals
" . Design capacity Peak capacity  Actual throughput
Name Status Year Sizem2 Size sqft [paxiyear] Ipax/hour] Ipaxlyear]

operating since 500.000 5.381.950 53.000.000 40.000.000
NEW Terminal planned for 2026 1] 0 15.000.000 0 0
Temporary departures hall operating since  2.017 4.400 47.361 2.000.000 0 0
Terminal operating since 500.000 5.381.950 53.000.000 40.000.000

1 i Aircraft Aircraft Total
Name Cll;e:::-m CB aggagle Gates Bhnf-i;dmg Stands at Stands Aircraft
esks arousels ridges Terminal Remote Stands
333 20 165 89 o] 0 198
NEW Terminal 0 0 0 0 0 0 0
Temporary departures hall 22 1] 0 o] 1] 0 0
Terminal 333 20 165 89 198
Landside
Nearest City: Amsterdam
Distance to city center (km): 15
Distance to city center (miles): 9
Population within 1 hour driving: 10.000.000
within 2 hours driving: 30.000.000
Capacity of Car Parks
Total Leng-term short-term other

32600 11.000 8.100 13.500
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Aot S| BAheT o

Vo1 0.0003 * distance + 0.032 * airline + 0.84 = satellite + 0.34 * pairline

Vy2 = 2.82—-0.0098 « dispop + 0.0087 « exsurplus + 0.12 = business

Vy3 = —0.77 + 0.47 + terminal + 0.37 x runway + 0.83 * railway + 0.34 x pairline

BN Sl Ae o AT R Y RifcMhapollo 2 A RE > @k ¥ ik
RPN RPRE 13RS TERERAR 5160 HP ReF R GRS NG
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b X RN BB H-6747 0 RFFR R il A 0 X E S (5
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squared E 58 5 04 B £455p d B (degrees of freedom) 7 Adjusted
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ME P EIEA SITEY AN T T ERAIEFOSEK (BFLE a=
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®# | F¥mE | Tratio Ry
cone 0 N/A | Z &t SV B 58 (F #19%)
ctwo 2.82 340 | 28zt SBV, B e (F #T)
(***)
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distance 0.0003 249 | 4o 31 P BRI #3500~ FIIEAE
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airline 0.032 1.75 | 408 3B sk iy o F ik
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8o F B EFE IR Sl BAoT

Vo= —0.0032 x trade — 0.0088 * distance
Ve = —6.05—-0.014 « import + 3.55 * simtrm
V3 = —1.81 —3.51 +rigional — 0.087 * citydis + 0.0074 * exsurplus

Ver 0 fE8HME - FHamweh @
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# 519 FEALFH 2 FEFT L

% $# G E | T-ratio ¥R
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ctwo -6.05 LI5S | paE st SV B 5 (F #08)
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distance -0.0088 -1.49 | Ao 31 P BI R E 30~ FlEEYE
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import -0.014 -1.83 12019 & A R $H4SHF P FT Rk 7S
) ECERD)
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B E ok ®q=0.1>|T-ratio|>1.28
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53 BEHEAERIH
531 TiEAERTHFLEFH

V,1 = 0.0003 * distance + 0.032 x airline + 0.84 = satellite + 0.34 = pairline

P
Vy2 = 2.82—0.0098 * dispop + 0.0087 * exsurplus + 0.12 * business

Vo3 = —0.77 + 0.47 + terminal + 0.37 x runway + 0.83 * railway + 0.34 * pairline
*EFFIRE S L F S 129650 kA 28 B A OB RO 40 5.1.2
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Vy1 = 0.0003 « distance + 0.032 * airline + 0.84 * satellite + 0.34 * pairline
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