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Access Mode Choice at Large Airport based on NL Model

Zhang Lanfang', Bian Tao', Zhang Liang’

(School of Transportation Engineering, Tongji University, Shanghai 201804, China; 2.China Airport Con-
struction Group Corporation, Beijing 100101, China)

Abstract: Based on the survey data of passengers departing from Shanghai Pudong International Airport,
this paper studies the factors influencing air passengers’ access mode choice. By dividing the potential
variables into the level of service of access mode (including time, cost, etc.) and attributes of individual
passengers (including passenger type, departure place, and etc.), the paper selected the key explanatory
variables based on coefficient of correlation analysis and other methods. Based on Nested Logit model,
this paper investigates the differences between various types of passengers in choosing access mode at air-
ports. For example, for business passengers, the model is used to forecast the access mode share. The re-
sults show that travel time and cost are the most important influential factors in deciding access mode at
airport, variables of in-vehicle travel time and off-vehicle waiting time are significantly different, the num-
ber of permitted carry-on bags and comfortableness also affect access mode choice. Finally, the paper as-
sesses the applicability of the model using the data from Beijing Capital International Airport.
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Fig.2 Distribution of passengers’ vehicle ownership
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Fig.3 Distribution of departure locations of intercity travel passengers
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Fig.4 Distribution of passenger access mode
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Fig.5 Cross analysis between baggage number and access mode choice
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-7

Eb /%

20
15 /

ek

HFRY ‘\$

== HE == TR

HRE ﬂ\)\/ vy -\ #A)\/\ R ABHRE Hith
&Eﬁxﬁ_T

PRk eyl

7 B SEES ERERZ X

Fig.7 Cross analysis between departure place and access mode choice

S

FANZZIB

AW OKEFEE  cr | Ol | BT
1102 UOIB Z'ON G110/ BUIYD JO podsuel] ueqin

(AR | e | | asnE| (ke | | BANSERS | | BANSERE |

&8 NLAZAEFFER

Fig.8 NL model alternatives

%, RANEENLSIES, ATREHRAR
PEESESFEE, Rttt bliRS
(30.1%), HRXZNMBHAE, AHERENSG
1.4%; MIBEHRREFEFERSEFENLE
Bl &% 5 (40.9%), HREMANNRE; WNT
ERAH ZREZER NS FE S MmAETY
5, BRI LB 20%EA . T
EF, NREXREMEFEFETTE
BAFENMNNEEMERSRE,

5 R

5.1 SR

WME SR, FTAERITRNEXENL
BRI DR, BARZBMUAZBD
BURE, kAR —REFERK, migFEAH
BB ENMAZBHOBMESE —RiE#EF
REX, EFAFTE RS MERITMH
Rz, LFEEOEEEE ZHHEAR
TEER, M TEEENENAEN ERE
BH—PEE",

RERFBESNEIELER, EBRIAT
4 & FI F SPSS %R 14 1 17 Logistic [B] 13 43 4
(D—I’IEES) B:fiﬂ’ Bﬂﬁi%’ BEi’ BE’E,’ B:ﬁ@
AEMERTRANBREFHTE HI,
T,, AFZEM(E/min, T, AEELSTHHA

B &/min, C ARTHEBAEBR/EER
Ryst, C, APriERITNIEERM/T,

L ARETHTEHEM, Co AFFEM.
KRIBENA D TR R LT HE SRR
AR RETE,

1) HFRZE,

HRFEHTHRARKS, BE5SHMER
FREEFEE, HRREREREENR
3, XTESRARTHREET 1 A
BE, REEFEERENMERZ TE;
ZISEEFAE MY RIS ERIEE, A
IR EFTERFRINE, KRRGERTIE
FEMRRENERFR BT, EREM%
NE—REFERMEFRAZM, BAHK
BARNATSEEFZEBZFHFAHE, A
A BRI, FEEEHFAELEE
/'\,i)&ﬁﬁl_]%[q]ﬁ xio

2) bk,

ek 7R M RIZ T T ELE R AR
B, AL @ARF, kAo
oo BEERER, HEREMEHERK,
FRMCRTAIERE, BN, BENENE



F5MEAFREFNEXIMITEIN, BE
MR EFIZR AN, EtERNEZmAFR
BZ, Fib, BEREMEBEIENE
REMEE,

3) NHE+,

AHZBARF, VIZHETHTHEAR
5. HTRERE, X—S5HBREX
o ZESMRFEEE B E Y5 E L%
£, MiHE LHEBYX Z 8 8 B R,
BREEFREREFIGM, NEEMNEED
BA, BItEERRE. F5da ik EA
AR ARENETE,

4) AANINEEBE

BANNRERE TﬁL&ﬂ@%ﬁLﬁ
BRARE, BINENERERANRE
BENAXES A, FEETEEmIE
ARZ(EZEMKFIHKTF0.5), MEFEMEXT
HEFEmEZE, RLBTFEHEARRRE
TEZ—, MESHHMERIZR, LR
FHEBARS, BANREFERAEE, B
MERNRBAENZE, BHAFTE, A
INREFHFAERE, HAXRBETISHEE
%% EitB 78RR, EEFAEARK

RENTE,
5) MAINREER,
ERNINREBERM, BEFEMHEA

&5 RESHEVADR

Tab.5 Regression analysis of model parameters

HFRZE()
By ) 1.924 0
By ) 0 2.394
By 3) 0 0
Bag () 0 0
By ) 0 0
Ty (©) -0.028(0.00) 0.053(0.01)
T @) 0 0
®) 0.045(0.00) -0.029(0.00)
Co ©9) 0 0
L (10) 0 0
Co (11) 0 0
x (12) 13.554 15.794
Cox & SnellR®  (13) 0.337 0.380
Nagelkerke R (14) 0.461 0.528

HERTEZ —. ARATERANIEF
RERE, BEEERI, EFEFITNAK
%, TEESMESEEFAEERUITHEARE
FHA, REEHTHEA. FEHANELER
E, XR5AENTRHRAZL, sk, M
KB AR IR E B TEFEHTTRATE
MRMNNEEMHERE, BHTFREMN
REEFRNNAEEZZT NN TEMER
5, FIBEEREEABRETEZ—

52 BARBTTERM
HTESREMEFSREEER TR
EFEEFERAZR, RILEXMERED
TrEtATEE, TEME SRS ABGIZ LN
RE, RIBSPERER, BUZERATR
MZ MR ARE, ZARERKREH SR
FERRITNEFERAZME R,
UH‘%E B +b TEW ﬁ#ﬁ b CH%E ’ (6)
+b,

Uss =B F 0, T s +025C 5 (7)
Ue=B,,+b, T ey + ®
037 ey +03:Co
Ugs =By +0,, T4y 0+ 0, Caz:,. ©)
045C s s T 0,1 COqu ’
Ugr=DBs5+b5, Ty w05 10Lys+ 10
051,C0 s
MAKIB
HIHELE) BE®) EE(S)

0 0 0

0 0 0
7.765 0 0

0 0.093 0

0 0 0.319

~0.026(0.00) 0 0
~0.066(0.02) ~0.261(0.00)  —0.590(0.00)
~0.093(0.01) ~0.139(0.00) 0

0 ~0.580(0.01) 0

0 0 0.004(0.01)

0 0.406(0.00) 0.216(0.02)
11.812 24.153 20.173
0.301 0.165 0.116
0.576 0.318 0.201

JE: —0.028(0.00FE S FEBASEMTEEMMTER, HbEE,

S TSI P S5 & 2 S-S ki TN H it

dusR BEoF allksR



L1,0Z YotelN Z'ON G [0/ BulyD Jo podsuel | uegun

] 1M gk Mo [ Ol 1 &miRlahs

b, ANNZEMERE, (,j ARSPINA
BINETNES.

M EANL & ZRIEFRAA R
DA R ERZBINMAZ BN EEEZWE
FHTHEXMED T, SR ZERARENS
5, BB E—REHEFERASUE R

Uy =B L+B,Co+3,C+B,Cpt
Brogun LOgsUM, . » (1)
U =B L+B,Co+p,Cu+
Brogunl-0gsumy, ,
RH: Logsum,, F Logsum,, 73 ATE
BERINHAZTBMAAZ BN RA,

e, RIBEFERBESHARENX
AR(ARO(10), REEBTTELH]
exp(U) y exp(U )

5

zexp(U,) exp(U,M) + exp(Um)
R: PAERAR B ELEF%; U,
HEBHR i WMARY; U, 50, 9
BIANHZBFAAZ BRI A RE

» (12)

P=

» (13)

Ro PEHARBH MK

Tab.6 Access mode share of survey sample %

40 6 37 9

e fil 8

®7 BERAS LGNSR

Tab.7 Results of access mode share forecasting

HHRE -0.800 5836  37.08

MHKE -6.725 0.497 1032  1.662 9.355 57.33
BB -3.707  0.182 9.93
MANNRE
Gz 0483 0928  15.66
= 1.574 12.402 42.67
MAINK y
Ew 0.500 6919  27.01
<8 HEATUNE E R
Tab.8 Model forecasting accuracy test %
HARE 37.08 40 -2.92
HiHE+ 10.32 8 232
HIBERIE 9.93 6 3.93
FANINEZE 42.67 37 5.67

ERBREHFNGERRIT, TEEEN
PEHIZ/NF0.05, BEIRE A REXS VAT
Sig EhIFIT/NTF 0.05(IF%S5), HHASEE
NEAZENEMEE ., RIBREUEMNER
o, FERITRNNAIEE Cox & Snell
R’ 5 Nagelkerke REAXRE 03U £, BFF
MMEREFEFERARNNEERS, BY
R FEsamE, FHERNINEREN
WERBETINESZH, RIAEENHEER
R,

6 1RBYSCRAMEM

FALREHMERNBNRFBAEER
SEEH TN . BRARNMRIOF R
~, MBHEARBFEFELRRENLLAIES
(40%), HARXHAHFAANNRZEQBT%), MHK
B. HERZBLLAIENEMRE, HRE10%,

AABIEREEHE N IZREIBAEF S
EREMEFSRENBEBRANCWEE
A, SESERARNLFATNE RN FE
7o BRBFNE RS LPrIERFFTIT LA
x=8), TUEH, BTRANIENRERH
RE5%), HEMMERARXFUNIESLEIREE
REAR#BIT 5%, 15t BRI TN AE T 1Y

%,
7 &5

HATE B A0 H 4T 3 R AR 3T
NEFNRERZRE. ACEHTHED A
TR EAMEINT[E, ERFZBMBALR
B, WAEEERL T ARNEEN, X
MRABAZETE T RENFHREL
fTEdiE, AREHRTRAMNEN M. BRIt
25, BHEOTFHEERDIFELESH
T T BT RE R

BERESTEHSREBERTNEFZ
FEKR, BHEREVARSBEFEATEKR
BEREHEA, FTHENEEERS;: FE
SREREE T RBAMRFHTHRE, H
TAREMEYE, ¥ THRANBERMRS,
FEEINEELFHMETFEN,

HTHRRAEREMNEARE AT, Fit
WAV FFRE B ERRE 5 E N RE
Z57; BN, KREEHSHTAR, BTN
BREAPRINETREZBARARE, XREFE
FRFRNEN



Sk

References:

[1] Ellis R H, Bennett J C, Rassam P R. Approaches
for Improving Airport Access[J]. Journal of
Transportation Engineering, 1974, 100(TE3):
661-673.

[2] Skinner R E. Airport Choice: An Empirical
Study[J]. Journal of Transportation Engineer-
ing, 1976, 102(TE4).

[3] Sangho Choo, Soyoung (Iris) You, Hyangsook
Lee. Exploring Characteristics of Airport Ac-
cess Mode Choice: A Case Study of Korea[J].
Transportation Planning and Technology,
2013, 36(4): 335-351.

[4] Gosling G D. An Airport Ground Access Mode
Choice Model[R]. UCB-ITS-TD-84-6. Berke-
ley, CA: Institute of Transportation Studies,
University of California, 1984.

[5] Harvey G. Study of Airport Access Mode
Choice[J]. Journal of Transportation Engineer-
ing, 1986, 112(5): 525-545.

[6] Ben-Akiva M, Lerman S R. Discrete Choice
Analysis: Theory and Applications to Travel
Demand[M]. Cambridge, MA: The MIT
Press, 1985.

[7] Harvey G. ACCESS: Models of Airport Ac-
cess and Airport Choice for the San Francisco
Bay Region- Version 1.2[R]. Berkeley, CA:
Metropolitan Transportation Commission, 1988.

[8] Pels E, Nijkamp P, Rietveld P. Access to Air-
ports: A Case Study for the San Francisco Bay
Area[C]//38th Congress of the European Re-
gional Science Association, Vienna, Austria,
1998: Europe Quo Vadis? - Regional Ques-
tions at the Turn of the Century.

[9] Pels E, Nijkamp P, Rietveld P. Access to and
Competition Between Airports: A Case Study
for the San Francisco Bay Area[J]. Transporta-
tion Research Part A: Policy and Practice,
2003, 37(1): 71-83.

[10] Bondzio L. Study of Airport Choice and Air-
port Access Mode Choice in Southern Ger-
many|[C]//Proceedings of Seminar K, PTRC
European Transport Forum, Brunel Universi-
ty, England, 1996: Airport Planning Issues.

[11] Gupta S, Vovsha P, Donnelly R. Air Passen-
ger Preferences for Choice of Airport and
Ground Access Mode in the New York City
Metropolitan Region[J]. Transportation Re-

search Record: Journal of the Transportation

Research Board, 2008(2042): 3—11.

[12] Basar G, Bhat C. A Parameterized Consider-
ation Set Model for Airport Choice: An Ap-
plication to the San Francisco Bay Area[J].
Transportation Research Part B: Method-
ological, 2004, 38(10): 889-904.

[13] Tam M L, Tam M L, Lam W H K. Analysis
of Airport Access Mode Choice: A Case
Study in Hong Kong[J]. Journal of the East-
ern Asia Society for Transportation Studies,
2005, 6: 708-723.

[14] Tam M L, Lam W H K, Lo H P. Incorporat-
ing Passenger Perceived Service Quality in
Airport Ground Access Mode Choice Model
[J]. Transportmetrica, 2010, 6(1): 3—17.

[15] 4855, 2 HE SR A S0 X 41 %5 VAt 7 oK T

WHFE: LU A = B B L A e 0. 38

TiE, 2014, 12(3): 59-65.

Li Defen. Passenger Travel Demand Fore-

casting for a Hub Airport: A Case Study in

Guangzhou Baiyun International Airport[J].

Urban Transport of China, 2014, 12(3): 59—

65.

Psaraki V, Abacoumkin C. Access Mode

Choice for Relocated Airports: The New Ath-

[16

—

ens International Airport[J]. Journal of Air
Transport Management, 2002, 8(2): 89-98.
(17] XY, B, B T47 9 AT U7 sk
PR TR (3], 1l 7R A0 A B A AR
2009, 17(1): 18-22.
Liu Jianming, Huang Zhongxiang. Discus-
sion of a Travel Mode Choice Model based
on Activity Approach[J]. Journal of Shan-
dong Jiaotong University, 2009, 17(1): 18—
22.
SHER, R AU, FE T NLEALK)
A 77 AR 23 (0], 1l AR AT A B Al
2011, 19(3): 39-43.
Huangfu Jiaqun, Zhou Kang, Sun Mingjie.

[18

—

Transportation Division Based on NL Model
[J]. 2011, 193): 39-43.

Bz A1, Logit BRI HE S 1R (1], 228 AR
#Etk, 2012(4): 103-105.

Yan Jinshi. The Derivation Process of the

—
—
O

—

Logit Model[J]. Transport Standardization,
2012(4): 103-105.

Psaraki V, Abacoumkin C. Access Mode
Choice for Relocated Airports: The New Ath-
ens International Airport[J]. Journal of Air
Transport Management, 2002, 8(2): 89-98.

—
[3%]
(=}

=

S TSI P S5 & 2 S-S ki TN H it

dusR BEoF allksR



