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Travel Characteristics and Mode Choice Model of Floating Population: Take Short-Term Floating
Population in Beijing as an Example
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Abstract: A large amount of floating population have significantly impacted Beijing transportation system.
Specifically, those short-term floating population (i.e., less than one month stay) are given a number of
unique travel characteristics, such as a short-time living, concentrated activities, and goal-oriented trips,
which raise complexities and uncertainties to local transportation system. Thus, study on the travel pattern
and mode choices of those travelers would benefit in grasping the features of local transportation system.
Based on the survey data of floating population in the fifth Beijing comprehensive traffic survey of 2014,
this paper analyzes the characteristics of short-term travelers who stayed in Beijing hotels less than one
month, and explores the internal connection between travel pattern and the travelers’ mode choice. To this
purpose, the paper adopts a multi-logistic model to develop the travel mode choice model for the short-
term floating population in Beijing. The results show that factors, saying that living condition, usage of bus
IC cards, travel distance, cost and time have significant impact on travel mode choice. In addition, increas-
ing the number of green travel mode users of floating population should focus on improving public facili-
ties and enhancing the convenience of using bus cards and bike sharing system.

Keywords: transportation planning; short-term floating population; transportation characteristics; travel

modes; multinomial logistic model; Beijing
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Fig.1 Distribution of travel modes

RAAOFEREE/NFINE, DTER
“RERMAODT HRESKI2AAN, KFE
BEOXZAMKE. RE. HEF, BEHE
HIRTE. BEEAXRESHFT, HITHES
BEAODZREA, HEFTAZERAEME
FAAHENFF=.

AX ML T T 2014 FE R REALR
WEHEANTREM, EFFEH 185 Y
F, AEEENIANAMA, BEERE. B
ERBEARSADAFRS SR, SIRHEAL
80364, HES23NKIE. BEIE, ©@
BELERTHARE=MEBX, EOHTE
RS A OB TI IR E, WEHET
HREFOTNARE, HIRBAEXBERE
Wo IEERTEERIA OB ITHERNE
WMRAFEEHI MR BBCRIRHEIERS
%, BREHTEEEERTZBFTIR
HEHFHIZEIRS

1 HATRES

1.1 Bk

LEETERARGERBAER R, N
AEEBRRAETREL275K-d", &
HRHMAOFHHTRE R 2.19K-d"™,
HETEEER.

1.2 HfFAR

SEBRFNA DTE 3 km IR HSIEEEE 171
TITAE; SkmRIM EWPRBEEHTEER
XA, ARE. HHRAREFTN,

MR ADHTARMNEEER
HTARWED, RAZEEZFRK:
HWAEREBYTAE, BERADEME
FHEFESTARLT, MEEERERT ST
AR, BITEHRTLABRS; 2)FizkE
BHfTAE, BERMAQNEELTAR
BIELBIMR/ N DHEERAMAORBHRIESE
HITEEE B A 18%, mETFEERERTHME
BRE@E%NFER; HEERIAOXFHE.
NHERE . EIRRESAAZTBEARNRAH
MABTER, HBEETARNEEN62%,
BERRX=MEBTHAREDEERN A 38%,

1.3 HFEB
BEEERRBITENMNEHETAE, &

HITREMS6.8%. BERMAOLEITER

FEMUAEZIN . REDR. BEFRAE. K



REREARAE, AHTRERNS2.4%,

AEMETEMNSSBEARMNHTAR
%, BHEST. ESENNBTRES
TR, ENEEABMM, AMERETH
oM, WTREMEBNERE™E, B
FRIMHTT; MW, XURKR. HTEER
EPREL TR AT AN EREBLLE
1%, REREBNEEM, BTHEMLET, H
FENMARS HEEEFHEXMN, RTR
FERMA O HTED A IXARERE
HiTHERIER, T 1 AEHRAIAOLREH
TENNEFARSEE,

SEEIREI A OBINI M 7B K EE M
FHRKREZ. ERHETH, $17023.9%)K
&, WEk(15.7%) Kz, Fi7. HEN B A
RAHMADBEBMKEFHTERNEIER
BAR, WHREERA QAR EEMA
B, ZETHTESMIETERAES, B
At T WM B AT R T TRt sk A=
R, TR, EEMEHTR, ARK
EHITHER(74%)ES, HRXABELRE

®1 TELTENHLTARSER

Tab.1 Travel mode split by trip purposes %
F17 23.9 6.2
BITE 1.1 0.5
INRE 2.2 0.9
ik 15.7 6.8
NIERE 13.9 7.4
HERE 11.4 6.9
Hfth 2.0 1.1
At 70.2 29.8

&2 EMEBTAXFHLITES. BITHE

Tab.2 Average travel distance and travel time

by travel modes

17 29 1
¥3 12 Y
INRE 10.4 44
Hhex 10.5 46
N 10.0 4
e 8.9 39
Hith 95 4
AR T 1E 8.8 4

(6.9%) b 5% (6.8%), RBEEEAFIA D
s TR AT IE M, XS A a2 SR
MR E R o

1.4 BfTEEESHITHFE
PEREA O TEE R 8.8 km 2K,
HpXAs%A NI TEEs TR
RAAOFEHHITER, $105km-X",
HRFATXAEEERA2.2 km- X )AL FE2).
EERMA O HEITRFE A 41 min- 2K,
EFATRAEERR 54 min- K",

1.5 B3|

UFRAELERPHEASEWMHTAR
W, mAREERNRBREERA O
FANSREEEIRE., SCEEHRA
AERBEMERNNS A= ZE2RME
TE, ZEMTRIE, TERKRE. FEE
FH R TRAEMAOBMEITARERP
EWE?2), MERFHANTE, KR
FHITLLBIZE TG, k. AHREY
TEEBIET EFHEE,

1.6 AXICKHFHIER
BHEERTARICKTZZNLRE
HITHHT . HEBRUENEESEE. &
RBAERTR, BRASIAODARICKEHE
K1 23.4%, LIXTFTEEEREB8%)™,

2 TR
FRITERESMTRTHTRERNER

BREE, BENTEZERA: DIXRATNT
ARG HEM, RAERENEEN; )&

35

RETE EHfT WNARE mE mAKE

Eb150/%

ZERMERE

=EMTEE
B{EHbK 5

T -2 SIS T S0k = — — RS RIS b ot N EESA R AROEE T >~ &4 it
=-p=4

i SHRY BisR

E2 TERESERNEZMEHITER
Fig.2 Travel mode by residential types



N gkSH W= 1Ol miRkaEhg

8102 Ke €°ON 9} 'I0A BUIYD JO Hodsuel| Ueqin

AR TR EEESE; HUENNRE
HAMEREABZERRPASRENLE
TRRERE; TN ZFHZERLY . '
BRI R#FTIEN o £ W Logistic 12 2
(Multinomial Logistic Model, MNL) 2 JE &1+
BAR Y AR -, —JTER
HEI Logistic AT R THE. HTFigM%E
MXIM; A—TEHEARFEAEE, W12
EXAT, RAHERNRE. BA. K
. WHEABZRBERS, REZM
Logistic 1% Y 17 7£ [ A FE 12 B BE (R 1% FE 13K
B, ERAERTARNEFRME FEE
EOEBEHHFLEEGENBETE. E5K
¥, BNEEEIHRMA AN THRIEE
BAENFEEERRAEENER, S0EA
£ 10 Logistic B EF T T A B TUNAREL,

2.1 RRME

Z 1IN Logistic R BRI EHERZIA O
& n TR U, AN AR e E E 1
B B9 30F BR BB E IV, AN B WM 9 52 1
FMRAS AR R e, 28, U,=
V,+e, o BEe, BRARBHBMESF, o]
BEIAEHITUNAREY, %I Logistic R AT

=3 WITHABELE

Tab.3 Characteristic variables of travel modes

i€A), (D)

Vm 1
__e" _
P, = v, v
el Xe

XA, P, ANEn EEHTAR
ii=1,2,3, ) X V, ANME 2 EFH
FAR MARBEET; A, ANME#»
EEHRTARNES.
2.1.1 BATHF XRBAEAEE Fik$F
EREERSAOZSFETARPIE D,
BT ER T AIRIK0.6%), STAREE
ATERETHREEEE T, AEXEHR
BEMERNFRZEREITE, RIIAOR
FEXBARNESTEE®. AFLEE. BFER
L, WNHHETAR BESBIAL, 2, 3.
BUATERHTHTANEENEHREE,
— R ANABE. BITREERZE, DA
BAEEMR . £, BEEH. BRA.
HITEMSE., WKBRISCOH, FIMNIAN “Z
EEFEAXICK” —I, MRRAFEZIE
ARNEREE; EKRBWA—IN, BAA
WS BEH KT EARER P e R KA
B, FNSHTHEMAEERX, 75
I—REFLTEE. B78HA. BTHE
=X WAE, BITFETINET HEER
K, ACAKEBAABBRNEL G BALR EY
B, BUTEnkE5RENREI,

BRTEHASHE
51 X, BA1, TH2
FiR X 1824 %, 25-34 %, 35~44 %, 45~54 % 55~59% . 60~64% . 65F L E, BUANRIH 1~7
N AHHE HITEA X RUMEHATH 1, HMEHITH2
=X e X, ZERMEREN, ZENTREAN2, TELRIEAS3
REFBERAXICK X BH1, THO
HATEE R X 0~<1 km. 1~<3km. 3~<5km. 5~<10km. 10~<15km. =15km, BUEH 3% 1~6
0~17T, >1~27C, >2~57T, >5~107C, >10~207T, >207C, BUYES 314 1~6
ook <6km 37T, 6~<12km4JT, 12-<22km 57T, 22~<32km 67C, >32km
IpS e Y ERA AN 20 km BEHN 1 7T
o 10kmIXPA27E, 10 km X EEBSI A0S km AN 155 ARIC K FH ¥
it
HATHEHIE HAERZE 3kmIXA 13T, WA kmighn2.3 7T
0~17c, >1~27t, >2~57¢, >5~107C, >10~207T, >207C, BUES F14 1~6
AUWA<30007T AR [E/1E 0.2 7T - min”
(igﬁg) X BUEA>3 000~8 000 7T FBATAT (A4 0.4 7T - min”

BIA>8 000~15 000 7T

AT (E1E 0.8 TC - min’!

BUA>150007T

BALRT [EE 1.0 7T min™

1) BENENESIABBANEX, FREMETIHEL2X, —XRITHESKTE, BESBRAMRENRMCRENE,



2.1.2 S HATR A REARR

X EMHERESHITA XX Rt
XM, Fie. MH. HITEN=EAE
ERTEHTARNNBEIMERERT X,
P,

In P,

BEFALESEMAIHE, ERNEK4
ERARESHMMITERM L BEEH
MAAOHITTER A,

4.125-0.019X,, —0.015X,, +0.615X,, +0.192X, — 1.785X, +0.041X,

nfio 120834 0.739X,, +0.210X,, —0.100X,, — 0.841X, +3.210X, — 0.273X,’ )

P,+P,+P,=1

P,
% PNRE. BRRFERTHHER,

22 REKE
22.1 BAMESEE

1S SPSS Bt TR BV &5 B 8EiT.
X EZEEEIAY XS ELL AR 1E 2 14 158.035, T
BEEFEHEREY BEEFHEAXICSK. H
IEEE. HITHB. FHEMRARNRAERR
K771EH9 045902, BEM P 40.000, /)
Fo0.01, HARLEETFNERENE
B, REERIRRN
222 WEREIGATF

HERESESSUEFRA P HILAXR
EEREN THENMUEEE. I R
(Pseudo R-Square) e BEEMETRHAEE
REFHNENLE, WRB{EXO, KT
0.2 Btz 1 5 BIEE SRR EHlT, A8
BIRM=AN R EITERD A Cox Al
Snell=0.657, Nagelkerke=0.757, McFadden=
0.528, HIAEAEFRSHIEE.
223 ARG E

EEHBIERNRE G, FHEFKH
HITARNEANTUNGER, BEER BENG
FEH89.1%(MFKS). RERFREN®
K, U IZ TN AR R GE B Hh FIUN 58 B SR
MAOHEFARERER,

3 WEERSITREN

3.1 BERERSH

BEEELD, BARMAORTAR
METEZHTER. B, A%IC
THEBEBR. HITHEE. HTHEERZEY
i, MARHRWREETHER. BEHE
Bl. ARICKI BEAXNHTAHRNIEEN
EMEABRE,

RIBFHEZ ESEHIHE, BEHRER
1 EFERTARINEEREZ0.739, WK

B 17 8RR 1 0 B9 £ £X Or=exp(0.739) =
2093, XERTEFEE=EXRNLEENR
MAREFERRFHTHBMEZBELE/N
WIERMAOM2034E; BEE=ZEMT
EIEMRMADEFHSERTHMER R
BEAENMRIERSIAODN1236E. BER
K F AR FH(R RN KR T, 8
RS A O E R E S R E 1
m. FAETE, BEE=ZERMNERENE
FHE=ZENTERENRIAOEFELALRE
HITHER S B2 BEE/NKIERA O
0.981 f5#10.985 5, FE&EEEMKFAIR
Fr, BELREIA O AR F A R E

T4 BIZESHMAITE

Tab.4 Estimation parameters of characteristic variables

#REE 4.125 0.186  491.021 1  0.000
BEHRER X,, -0.019 0.068 0.080 1 0.047  0.981
EEHER X, -0.015 0.080 0.036 1 0050  0.985
BEER X, 0 0

2 ARAXICFKX,, 0.615 0.081 57250 1 0.000  1.849
TAZICK X, 0 0

HITEEE X, 0.192 0.024 62.189 1 0.000 1212

HITERA X, -1.785 0.048 1387.078 1  0.000  0.168

Al AA X, 0.041 0.035 1395 1 0038  1.042

e -12.283 0.670 336427 1 0.000
EEER X, 0.739 0.178 17230 1 0.000  2.093
FEEER X, 0.210 0.251 0703 1 0002 1.236
BEEER X, 0 0

3 BAAXICKX,, -0.100 0.221 0205 1 0651  0.905
EAKICF X, 0 0

HITEEE X, -0.841 0.067 155590 1 0.000  0.431

HiT#A X, 3.210 0.132  587.803 1  0.000 24.779

AR A X, -0.273 0.094 8443 1 0.004 0.761

EESIANBLENEHMMMEIHE; DR TETESEM—N 84, ZHTAR

R AL AN A E

T -2 SIS T S0k = — — RS RIS b ot N EESA R AROEE T >~ &4 it
=-p=4

i SHRY BisR



x5 HiTAAGRE

Tab.5 Travel modes hit rate
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