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Abstract: As an important transportation hub in Beijing, the Beijing South Railway Station ( BSRS)
undertakes the task of collecting, distributing and transferring a large number of passengers from the
railway, the metro and the public transit system. It is necessary to compute and evaluate the transit
accessibility to improve the convenience for railway passengers transfer to the capital. In this paper, an
accessibility calculation model of multi-mode public transport was constructed by the travel time of the
ground bus, the metro and the feeder bus from the BSRS to the urban area. The accessible range in
different travel time periods was drawn by ArcGIS software based on the investigating data and application
programming interface ( API) travelling data. The transit accessibility was analyzed combined with the
urban terrain structure and the land use. Both the travel time and the transfer times in the public transit
system were selected as indicators to evaluate the transit accessibility of BSRS. Results show that the
accessibility range of public transport is affected by the trend of metro line network and the distribution of

stations. The accessible area is affected by land use such as topography, park facilities, etc. The

Wk H T : 2019-04-16
FATHE . bt A AR I A B E (1181002) ; LR TTHHE Z it SRRl _L 2 B (KM201810005017)
TEH A . JAMH(1984—) , 2o, Mlgdz, FE T REEE 0T 288 M OLE 77 H S, E-mail: zyy@ bjut. edu. cn



1366 b = I Wk Kk 2% % R

2020 4F

accessibility in different periods is related to the traffic condition of ground bus. The proposed method can

lead to the operational efficiency improvement of the public transportation hub. Meanwhile, the

evaluation results have guiding significance for the optimization of urban public transport network.

Key words: comprehensive transportation; transportation hub; accessibility; multi-mode public

transport; application programming interface ( API) travelling data; efficiency evaluation; Beijing South

Railway Station
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Fig. 2 Distribution of arrival gate and public transport

infrastructure around the Beijing South Railway

Station
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Table 1 Ground bus operation service time of the Beijing South Railway Station
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Lk IR et il AR AR
1 [N 4 SELAL— R E BT AT 1 SRS W 1/B4/18 10
2 HRI] it 2 SRATRYORIEA, PRI A ok %S
. P 4 SLRE Be—Z WAL TT Ak 6 52 UE T SR — 105/107/111/118/%% 3/%%
WEIRTT 0] R PE A 13/%% 21
7 A B 7 SRR RS, Rl &4/ 7/ 10
U, it 9 5 2R KB e — L2 I M AL O ) AN A b — R
Do MEEEE e miksis s
10 FTIvE B3t 10 S LRIy T A PE AR P
10 MVE T RT3 10 S ERAMA Dy o A BE 4= 320/ 8/ 9
13 VEET] B 13 BRI, AT Hudfe 7 8/ 20 4/ 21
16 [ 4 SR (K EBE—L ML) #5516 SLR I %8

XTI 14 SR B, BPLA I 2T AT e
BARE A e MR G O, 0 14 54 7F 05.24
Pk 4 G Mk, T FE 33 min A HEAL T 6 T4k
05:57 MEHEE. RPFERZIT, I3k 3 Fis, Higk
14 S47EE 6 SRR AR et , 51 594

110 S L AT ] 7EH#4 5 15 5 54 6 S LR
WPk, e A T RES L RIS 57 54
15 FERAHFA T, SRS, TEAS
BT, 14 S20M 15 5 2 e B a4 ofe i JC b T
NSRS,

R3 RUET 4 SEBRRERAR

Table 3 Metro transfer and bus connection of line 14 in last train condition

B I BTt i LR N
| K TSI FLARE [ %/;52/6;;2;/669/811/812/1*& 1/
5 i B A S B SeH HaTfenf [8) B 5K, AR AR B XU w24
6 &h ] S LA ST (E e I ) S5, AT R BIE 4 XU 6/ 25
7 Juketl FEd 7 SRR Ut T I R AR 23/ 7/ 25
10 - L B 9 SRR B B — AR AT S IR HA eI ) ot % 72/ 30

15 T FEL 15 SR A—IE AR I T 1 n R PE 4 J




1370 it

U N AN -

2020 4F

1.4 HAEELAXRETITHEE

B e KR Uy S R TR N N S Rk o
JE s T — 2RV 8 A Fik M, A8k
FKO 135 A7 LR N — 2 &0, hdbm e
MR IECRNIL T 2 4 6 18 FER Ul F — )2
PRI, A R R A B, TR F B 1 2 5 R
B, MRE A Oy B 0k B g Mk A A AT
T (WIE 2).

i 1 JH A 22 AN [A] 21 38 1 2 [ H 2K/ 8 A8 26
FEAGE L SR DA TR T ], -0 2R M4 BT A il 2540
2. IR BN IK PR AL 3 1 3 B R T B AR AN
&, WRALG 5| FAR R 245 5 1 e %45 iy I B8
GG, XA e i R] 5 3 % A BGHEAT M, OF
W5 2B % (1) TR st (1] DX [ AR i 254 7
Femtlal. Jb) A S AL AR T 308 S WX AL 1) 46 3fe

) ST A & 4 .
e 7 B ki) ik
167 e
14l 14 [ 203sdb) 540k
" I} ) e 43

iz 10

Ea 9

MJ 8

&2
6 6
4 44
2 22 22 22
0 0

3~44~5 5~6 6~7 7~8 8~9 9~ 10~ 11~ 12~ 13~
10 11 12 13 14
HFRe A [X 1)/ min

P4 et [ X i) 45 sfe 22 0 3K A1 0 Y
Fe Kk A
Fig.4 Distribution of transfer passengers

within the transfer time range

P A AL, BUS ~ 8 min PIFEH{E
384 s VE sl LA T IR]. X TR AR, B
6 ~9 min P F-21H 445 s VE SRR LATIF ). M
Bk & i et [ 4 K 242 F 4 ~ 7 min, BUZ
DX [ P41 358 s 1F R dafe L AT ). #4528 22 i
Tyl 5 A BRI T ] AN 4 T/,

2 ZEANHITBEAEEITERE

EZL S WA SIS T BN W rds s BN N 7R B
BT A ST ARG, A IS ] ik
PERISRe % 38 i 2% 28 2 Gt 5 M — U H AT B8 A AR
JE AT R FEAE 2 i )R, Al A VR AT

R4 LFEHBBATITREZEZEAZGEE SBE
Table 4 Transfer time from arrival exit to metro/bus
station in the Beijing South Railway Station

S

152l 5 S ELDITTINS 8 NG i G ]
gk & 269 528 358
B ARV 199 822 384
YA SR AL 206 535 445

Af Al D) AT A . A SR DA AT s ]
FERR, IR AT I ) BT AT IR A, %
WSl AT 7 S o B — A S I AT R — e
ATE AT LA SR & 5l AT, AR A AT
BREHRAT AN R B8 AT B BELA A TR e G 2. 2
oA S5 Hs AU IS A A TR S A5
ZIA] By 3R | Ml Bk 2 Th) B 3fe LR b kA ofe 28 52 3
i, W 5 s,
x5 BRMEFHININALZBEHITRN
Table 5 Public transport travel modes according to

transfer conditions

e AT ok

AT Fikat
A BrB: WAL
WAL 1 0 B
ToH e
ok 1 0 R
/N 2 1 B-B
k- A3E 2 1 R-B
H 40T b4k — Hb gk 2 1 R-R
VN /NGNS 3 2 B-B-B
A%k - M- A A8 3 2 R-R-B
k- bk - Ak 3 2 R-R-R

AL [ A I ) Mg IR A5 14 2R 52
Lo g B W B P E B S £ B N BN g e R |
B 5 T s

PAAL TR st A B, e A e i 4 L 55d
AT EAI A BT 2280 3 N BL 1) gkl
PR VR SR AE SR AT E] 5 2) Al
BRG] 3) e Ae b /A A H ik H Y v s 1032
Frmta). U atRg ol A A AT Al AP ] 2R

A, =6, +6, +06, (1)
P A O b s R B A A AT B AR ATk
P56, A BRI B8 1 2 S8 A s s T AL AT



512

JATEEH, 4% dentp kA sm s R S 1371

W] 50, AN 383l 15 I 1) 5 0, b T % T Ak A 58
Fik H Ak LAz 1 7]

e A A7 B H] 0, HUME WL 3% 4, DA 0 i B
14:00—17:00 A1 21.00—23 .00 1ENBFITXF 4, A
SCHEE AT IR 5 min. & 4THF ] 6, W4 B8 G
HeTfe 1 R TEM 2 T B S5 F 53 AT TR
2.1 FTHFEHETANLEEZEE

Jeffe e n] sk Pk R A & A6 ATl AR P Ay K AR e
I, WATHEBRA 1A, BIZ SR ASS 53
Hogkul, W 6,

0, = kz t, (2)
=1

Kb WIZIMAT B B A vl 8 b ORI AT Y
B A5 kAl n e, WERBRBYEE DUkl iz
A1)
2.2 BHRFEFHETAAEEE

A SR S5 A Tk RIS 2 A R A e A v o
Trek s dsfe 4 se ik B Ay T st ARAEIL st
SRR P15 B0 A K 75 1 R 2 i RE 4 32 1Y) e KA e
U, AL I8 e KA TR R B 2 LA 4 R] 3k 1k
i

2.2.1  — I T AL IR AR A
0= D t o+, +t,+ X0 (3)
x=1 y=1

A o, HIATHBE L 2 x AU R R IB TSR] 50, O
AT BE 2 27 y AUk s AIs AT IS8 s n AT B 1

AR AR AN m A AT B 2 ARl s A4
t, MARTERS ] 50, A AR (]
2.2.2 PRI T Al kAR A

n m q
0= Xt + () + X+ (i) + Yo
x=1 y=1 =

(4)
XA o, A (=1, 2) B YIRS AT I ] 5 )
(=1, 2) Bk (R AF RN 18] 5 g o AT B
B3 Rl )G 0, AT BE 3 5 2 Al R
fRis 4T 8]

B LI [R] A 48 bR, LSS — IR $E 2 12
AR AT I TR SR B AT IR I, O e A e
ATI RIS Ik ] AN AT Al kP A, AR % 1
H AT IS ] A1 45 3 2% 1 28 28 ATk M 353 23 O AR
OF : FLIRAAE T LA PR SRA SR A5 0 R nl s R
B, ARG SRR 2 IR AN, a5
TYR T3 45 2 A 50 R o 2> 652 3 vl (a] B AT
IR 1]

3 ZEALLTBEAEEITNH

XFFAE AT B At at B ok kS A
A BN IR A%l m U R AT A AR A A e S 1
Xl S ATEE AT A 2, I AR PR T IR IR R
FH MS Excel xS AT E] $5 36 Uk B A58 bR ilt 17
TR, SR I 2 A L2858 1 A7 558 7 1)
= 6 .

Fo6 AtmEIHHEZRAKZEHITHIETRS

Table 6 Travel time sample of public transport from the Beijing South Railway Station s
TR R e fe 23w W Bk HATER Wt HATHT]
B bR & PUELES TR 1 102 ¥ 31
R JeEmE vl Jc [EN=AN] 1 R4 ¥ 20
B-B Jb 5 R AT eE(d KA 2 20-4F 11 9 97
R-B JbnUmEg Ikl ZRAHR 2 R4-360 3 65
R-R JentEul [ KRBT 2 R4-R1 5 17
B-B-B el ST —FFEE AR 3 103-85-384 10 103
R-R-B JeaE FR[T—BUKHE o) 3 R4-R2-345 9 90
R-R-R el RO AR ML AR 3 R14-R5-R15 7 49

1T A B2 APT U b H A s ) Ak 2 s A )
EMET, T BRI E, AR UE S
SR ATROIERAYE. 13 Oracle I3 77— N
M AFEZEI 1C R AT AFC ¥4 B A7 8 HlE ,

MBI R v A LSS o L, FERFTE I B A $2
O 2 25wl A B0 R AT IR, 78 HH AT N T S5 ) A iR
BARTe e, JFE IRl AT RS, T AP
FYITa]L. KAV BRI R 208 5 APT £l 47 i [R]



1372 b = T Wk Kk % % R

2020 4F

PEATAHSCAE B, SR ANIET 5 6 s, FTLLA
THB R TR 0.89 KF L, MIAREK S, AA

STLIE )
120
100+
= 80r
-%
!
S~ 60+
H
B
%‘ y=a+bx
& 401 W& i
A B 8.652070.820 91
< kS 0.851 1520.015 45
T 13731.958 46
20r —— 094537
RYCOD) 0.893 72
ERER 0.89343
O 1 1 1 1 1 ]
0 20 40 60 80 100 120

TR & AT I i) /min
K5 14:00—17:00 W~ E3E 5 APLHHE AT
IRIEIEEPS e p )
Fig.5 Correlation analysis of travel time between smart card

data and API data during 14:00—17.00

120
100
5
£
= 80 .
= e
T
! .
%‘E 60 :_-\
42“3 .l 2 i y=a-+bx
= 40 ot | AR AR
= . e 5.007 33+ 0.781
% RER 0.868 47 = 0.015 68
o FREFIT 116282112
20 3 Pearson’ s 0.948 5
Ol R(COD) 0.899 66
R ER? 0.899 36
0 1 1 1 1 1 ]
0 20 40 60 80 100 120

Fil) AR EHE H AT R TR /min
6 20:00—23:00 fil-FECHE S APT R 7
A [RIAH DG 5B
Fig.6  Correlation analysis of travel time between smart card

data and API data during 20:00—23.00

X 5 e AN [a) i S A e ], R
ArcGIS B 1) 25 8] 43 B A5 B b B 5 a] BLAE — KA
[F] 1 2 isf B AT B TRTE 30,60 ,90 ,120 min 1)
INHEAZ AT IRYE ], A5G - H R B IR G 2
A5 IR PE AT 43 AT, FFAE AT B () 46 3fe
PE 2 A FE bR X b 5t R o 8 e 28 3 AT aA PR AT AR
PR

FR YL 5T e 3l 2 ZE B IR B 2] A, BEHUAIF 52 B
BN m g mER ) 2 A et B, RI14.00—
1700 £120:00—23.00. 5% X AdL TSR

JITAT o A Rt kot 5 i Y X, Ani 7 .

[ * b mU R
< JbEARu,
< Jba P
|« db gtk
+ HHACE PR
| bkl
HIE I A A2 30 5
HAR )
INAE ]
IR T
7T X3

K7 stk 2R A2k
A2 n] SRR E X

Fig. 7 Area of interest for multi-mode public transport

accessibility from the Beijing South Railway Station

3.1 14:00—17:00 BB/~ Z HITRIASEH

Ab T 14:00—17:00 H A& BB P4 R b 5t e il
R AFAS AT A PETE A 8 Frs. A3 Agid Al
TRPE L AC S sl A O T R 0, TR AT R
(i) P4 T % 91 L 7 A B T 3 3 R AR 4 B 1 52
U 821K ] s WS v L

) * LA
- LR

i S| gnyiihi
- Juatul
+ HHSE PR
s
Wl A
Tl has BRI
¢ 1 U o 30 minR] JAYE
EE 60 min ] 3530
! 90 minA] tATE
120 minB] 3K3E [
= BHFFE I

K18 14:00—17:00 F-LaT RIS H A& B A LA nl ik 1k
Fig.8 Public transport accessibility of the Beijing South
Railway Station during 14 .00—17 .00

30 min A IAE FEIALEE T A6 5T 30K LA K 53
HLIX. 4 FZEH1 14 SR ARBAEm &R ALHE  ARHIE AL
SR, VUL X 3Z Hu 2k 14 5 H B IT 38 19 R R %
ARG R T AR /N B M 2 TR
b5/ N I AR /N T N A PN /N T e S T TN s e 1
JRiXst BT IR SR A S

60 min A] K7 R0 G T b5t i DU BRI B Py R
ORI, R R R O N M Bk R A TR
1o bk 2 R] 98 3 T b K B AT IS ). R



512

JATEEH, 4% dentp kA sm s R S 1373

HERITGE, B2 ik 4 SLAEH, —suuh
AL I AR R A AE L IR, B R H Bk A o 2 22 F|
ik, WO T ARRE B AT AL A6 S R4 Ay Ak
4 SR 16 S48 2 ZMBRAI IX8k, [FIIT, 2§
AL ]l DX P2 2 3k i 5 FEE AR, R X i S b DX O B 2
R4

90 min A I MBI HE T F 2R A9 26 IR 0 X,
FEACR TG T B A M Al 1, e i b DX 2 ) 43
SRR 4 52 11 2R A HE A S L IX () S A R
R 1 SR LE IR SR 4 B SN 16
SR Y TE A [R] A I M XA B il s AR K
90 min ]Ik FBlA W Mk —5 2 A GE & m) AR T
2 ANTT I E AR R B AR\ 2 1 A O e e B
TN B, AR a2 20 L A el 4 )5
e, AR ] N M RGN SE AT IR PR 2.

120 min A3 75 Pl A 360 AF X AU 350 1 X 3] 1A 0 5
R ANt 15 8 L P S I RVAN N SRR AN N
TR IESZ 1 5 LAY AT fift; P4 g A8 5 A U2 PR
2R 4 52 FIRIELR (A 5 1 7S JL B 4007 T
FEMLIX, 32 3 K R b 2 Pel 45 FH b 270 i 52
M, DA AC ki S 4, BATRE 2 Wk, ik
) N B , AT PER 22

X b i Ol 38 Tk A 7 3 X A s 1 Tk
TR 4 SZRMMER, e nl B HEzE i gk 4 5
LA 7 SR BRI PG, ok 2 S FAIL R
U, Mk 14 S8 iafe A S BRI A, BRIkt
Sl AU AR Sl AU PG S 3 A AU R 3 AT 60 min
ARV, MR LR i i it (o 15 5 75 3 ok M
BRI B AT 7E 90 min N 35 & #FE BRI,

BUHAKE, VAR Eui A Futy, RIS 1l ik
At FRI AR X 5K 25350 T /G 2R R 6 5 28 %) ZE e T
Sriy st s R S S B NE A % 7 /N T IS LT /N IR 7
Pel S/ FH b, K 4 R A8 2k B T B SR AT A
W, MAPEAE T AR . L B4R 1S 5
LRIZERLINERAN , AT AR VG WO LA B v ) i 3k
TE. FEBHLIX 3Z 9 52k Pr gk | RS FTRTEL
BEZEMEZI , 90 min PN AR E A R/ Hu X,
INLIAN AR08 0 DX AR 5 2 1 b Akl 50 A8 42
LS I Ol s O = A =l = T R v e o
14:00—17:00 B Be Ak 5t e il it & 3fe Ak 20 3 22 i
7E 2 h WA BERAE BT T 7S R LAY R 43 b X
3.2 20:00—23:00 B EE /A3 HITRIASEH

20:00—23.00 H A& BF Bt T A6 50 pe sl &k 1
AR AT AATE BN E 9 Bk, nTLLEH, M

#F 14.00—17.00 HHBEAT A, 20.:00—23:00 i
B 45 AT ] B A R B H B ey Y TGS 1.

« At st RE
oAbt IRk
& o | iz
- dbmtul
+ HAPE PR
S Hbk i
e kTS A
| e NI
St 30 min ] 3530
60 min 7] 355 ]
90 min ] ik ]
120 minn] 357G H
IR X,

K19 20:00—23:00 Hy-b st Ress ih & Y28 s il ik vk
Fig.9 Public transport accessibility of the Beijing South
Railway Station during 20:00—23 .00

30 min AJIATE RIS T I RER A XK, £
BT HER 2 SIS EE, ek 4 S &
RIS T 54k 2 T4 1 SRERIT LM, T
FAT R T A K R ATRE R A2 4 S
FRAEAR s, WA VS R F A RS
R 30T T T 3R X da

60 min RJ AT I 55 1T FA Ko X 4, dhdgk
1 SAMERE M, ARG Wbk 1 5 4/
J\IE LR 1) SEA R A, a1 S5
SRPE 77 1 R B A /NI EE (R 9. bR A 1 432 1h
Tz X Ry e 0 AR VS Ve T, R
K, A S s 4e, AT E. FE i X
M 4 5 2R IR T e 0 2E {1, 76 BT B b X Bl %8
AL, ] IR X R I 341 1% 526 #5926 % 3
SRR, (HE AR, e HBER A58
AT, HLTEEAL R E SR, AT wIm, a]
RPERE 2. ZREE IR SR R Mk 7 5 4k 1 A
Tk

90 min ] IK L B BE HB 4 X KB4 %L 6 FRER,
FEIEF A 4 58 IR LRIk 3 Ak
T Bk e i, B R T ALK, KB R AT
KM R T 6 54 /Gl 4k 1 ZE {4l ] k5 Rl
L 6 Lk, Rz X &5 312 #% 316
% 317 [ 322 %626 [ M 591 #% %5 £ 5K N4k
B, 2, M TP EA E S A s, R
AEEBZBIMLI R R KRBk | BRI B | A el 45 b
1AL N %Al I B NN G I PPN 2
2. VEACHLIX 3 37 1) b E K A 2 B



1374 b = T Wk Kk % % R

2020 4F

SERRZNR , AT IRV AR R

120 min A] 3K i [l K EB 43 B2 s R o 6 TR 4L
LR T 6 RPN RRATHIIX. % ERTBE R AE 2 h N
A BRI K ER 3 11X

AL SR o 5 H A AR A o A T kv L, dE v
il AL B e ARG SRl AT 30 min Y8 Y AERUAR
i AE 60 min AT B A, AR E bR ALY 2 A
90 min HATYEFE N, 5 14,00—17.00 U Fl HEA —
.

BT, ML T HER 4 S 4N 9 52k
FEAR( A28 55 XAl A MR . T 7 54 N
WL 6 5 LS AR (75 2 A b DX AT A 1 v T P K.
120 min 7] ik ¥ [l 0] 7 5% 2 8 A8 0, M T
14.00—17.00 B BE Al ik P8 5. o 20:00—23 .
00 A Bt b T 2 g /b, LT A 38 B AT A 1A 1
3.3 AERETSEXAZHITAIEMERTLE

X} EE 14 :00—17 .00 F120:00—23:00 Fi4~H %
B B 1) Z2 B A Al AT kY B, PR B T AR Ag
HIATHERME T RAFpy Al iAYE. 14.00—17 .00 B
BT Ik e 55 H gk 1) 4% 1 A2 e B AT AR i Y — Bk
1M 20 :00—23 ;00 A Bt 1 38 3 [ 25 #4 v gk = 4
FBATRBIE. 456 R BT /Y18 %A 1
BEIEAT43HT, 14 :00—17 .00 B BEE i Hb ek A7 A%
by T A58 IR 50 A PR 1, 3 %% b 2k 2] 4 B A I [R] 48
f, M AT LA MR B 3 AR, i A AE
{UE LR AN FE. 7E 20:00—23 .00 B BN, BT
WG, ) b, AT A 38 e b, 98D T LT A 2 A A B B
LT ) T TRl S I B O 1 1 B AT RN e
WOREE SE T B peE, s PEAERT T 14.00—
17:00 Bf Be 75 AR ] 147 B 6] S [l oY g A i B K Y

X 3.
3.4 ALEAMEIERRIEN
3.4.1 HATHSEI$EFR

e AT TR A R BRI )1 A T s e A
BEEAL ) AT R T AT AR A i AT B
JITAERT R 2 RN, A HE b e ol 380 A 5 3 Y
Sl DA TSR] 66 2 B[] 76 25 B[] A R 46 3fe B ).
YT E B APL BHE AR EUS 2 A #EAY AL 5T RE 3 & )
NIRRT AT R, i R L R Ul 2k 4 vl B
AT 1] A K e ek B AT 403t , 13800 i pg i AL
223 AT ] AR, AnlEl 10 Fis, TRk A
Fe il oA an i 11 fras. AT AR, 7R 40 ~
60 min [ AT A] A B LBl i, o5 36% 5 AT
B8] S A0 7E 20 ~ 80 min, HHATHM LR T 83% ;

AT HE 4B E] A 56 min. HIAT LR, 76 1 h N
dbatrg vl B ATRERA KRR X, Won b s Rl
R0 N e 3 A7 rT A

100 100

[ AT T )
—s— {7} E) BRI

80

60r

401

HATIN BB L e/ %

20+

0
<20 20~40 40~60 60~80 80~100100~120
HATIR i) /min

P10 b stpg ol A2l A7 ] R T2k
Fig. 10 Cumulative curve for travel time of public transport

in the Beijing South Railway Station

50

r 47

40f
gap 29
SN
o 24
§ 20}

10+

0 0 1 2

Btk
B dbstig ol s JE A8 et g R L 91 93 Afi
Fig. 11 Transfer times ratio distribution of public transport

in the Beijing South Railway Station

3.4.2 AL AEtn

AT Ak T A R 2 B A S AR I 2%, 3fe
FAEVEFE N I AT H AT I 3 T 5 S HE A (] A 2%
&, AR TR A T e, UL AE R AT AT aA T
FEAR IR T B B AT I T b, STk
BRI 250, B ff bk Z [ e AL 2
[i) ) 453 DA B b AR P B T A A8 . s S ss i AT
PR 1. 15 IR, Hh e kB 2 18 1
K, HBIR 47% ;0 ~ 1 AT r) AT HLBIh 76% .

P % V-4 T R BUR M R T K AT HAA MY TR
bRz —, e e afe iy (AR, Hedfe RECH =
FUSF AT B AR M, PR REOT R



JATEEH, 4% dentp kA sm s R S 1375

F 12

R
stz AT BOEC + BT
S (5)

T RIA R RN, AU AT ol 2 228 7 i
e Z BN 1,25, ARG (T IE % A AL BT R
J) WP 8e ofe R B R, ORI - 4 ofe 2 8k
ARIRT 1,50, JURTRIu A~ I8 AT P Bk
FAEARTARME(E, 2503l A7 Y EAs R

3 5 A [ g A 2 G T B I e i £ A ) 3
S A IETE AT, AT LR B A nt g sk LG b X
THIER 4 SR 8 DRI, 57 S& 2 T
TR0 TR 10 ST, AL A
Xt P O B HH B ey ) AT aA

4 it

1) A IAZ 58 AT 3k PR [ 52 3] bk 4 2 I 245 1Y)
S, R 2R L a6 T b e ol 22 B i sg il
AL AP R e B SR, ek 4 S A AER
JU B ) A A X bR VR 2 B i i 349k ok T AR s Y RT ak
PR, HER 1 5 2 AR R 0 A A AR LA A s i T
kPE.

2) bR sk A R A Az B HOE |28 B
R w2 D=1 D7 1 e e 15 TR <3
WA Bl LLBK DA R ] 3 4, i ik Je 2 38 2 % 1) 1
T LTI E, FEAEARATEB A B 5K ATk
T PRI A 525 0 AN MR P A5G, 22 1 s T
JIE A ) A

3) ANIRIH A& B B A T 3k 1 27 b 1 52 38 R Ol 1)
SCNR. 7E 14.00—17 .00 BF[R1Be A, FH T b T 58 38 i
RS, MR v] ik A AR R A M) R
R, ARV 5 bk I 45 11 E A 5L A AR 5 1 — X
PE. T 20:00—23 .00 B[] B P, b T8 22 38 U f 4
N BT M N SE AR IR R], HE T Al T 52
OB & S B TR [E SR W - v e A )
P, AIAPERIXT T 14.00—17.00 B B AEAH R H
AT [E) 1 T P9 B 5 B K1) X3k

4) JbmtEg vk 5 H A AE X AL 2 H A8 3 AT A
PER A Abtol AU PGl AU 5 AR il 78 25 Ik e 04 1)
PR3 e A S8 3 ) H AT s AT A 7E 60 min PN, 75 4R
BRALIZLE 90 min H 47 7] 5 70 Y.

5) FRALEU R H A A0 St A T A8 G ) 4%
IS 1543 X AN [ H3a ) Pl ik s K. &%
TR 5 DX R A X5 X sl LA 8 8 1 L Akl o5
YN WS A I I S TR BT A Y o

B BR G TR IR A RR B, B T B ATEE AL AT
XoF AT P 555 DX 3 in R IR0 B A S 2k, AT
W MATREPT, P RA SRS TG

6) 3Bk H AT B[] R4 TR AR 4 A 0T b 5T e
N FERE I AT A AR AT AT, AT A
oA, F 36% 1Y LLAIAE 40 ~ 60 min; H AT [E] K
HEBAMTE 20 ~ 80 min, HAT A H B T 83% ; AT
SERIEFTE] A 56 min. ERIHIE A 1. 15 Kk, H ik
WECR 1 IR N 2, ATl 47%
0 ~1 ATy AT L BN 76% .

7) EERTE ISR A, ST 2R A T3S i
AR PERRY X TE A S22 Tl AR 4 2R G 18 A TRR L
Aiz BT B S AR TRl ARSI, AT
TAAERE AR TR T S IR B I OC R, XTI
A 223 M 45 (1 Ak LA 48 5 L

8) H X EL R A A ) % 5 0 A B T k1 1Y
JR, LAESE 3 h 1B — A WFgE i Be Rl oy, e &k
PIBFFEH, K — 25 20 53 W 5 B B ] 2k P 2R A 7 T
B, ARIF AR A3 st 0 SIC R mT ik p. 2B U I
LXK 2 3 1 F IR 1 2 ) 28 R AR HE A S8 A T it —
AR TS BT 51T

B2k
[1] DALVI M Q, MARTIN K M. The measurement of
accessibility;  some  preliminary  results [ J ].

Transportation, 1976, 5(1); 17-42.

[2] GEERTMAN S C M, RITSEMA V E J R. GIS and models
of accessibility potential; an application in planning[ J].
International Journal of Geographical Information Systems,
1995, 9(1) : 67-80.

[3] ZEHI, R, AIATEAR A TR KRR T]. 3%

YR 2223 (BT RR) , 2016, 33(5) : 544-550.
ZONG G, WU T. Measurement of accessibility of public
transportation hub and its application [ J ]. Journal of
Shenzhen University Science and Engineering, 2016, 33
(5): 544-550. (in Chinese)

[4] KOSTER P R, KROES E P, VERHOEF E T. Travel time
variability and airport accessibility [ J ]. Transportation
Research Part B Methodological, 2011, 45 (10) . 1545-
1559.

[5] Vi, T8, BAEF. 3 THUESGE M X B4
AR R —— ARG L AL A ()] 2 is i,
2016, 38(4) . 84-88, 92.

WANG C, LEI Z X, DUAN Z Y. Research on

accessibility of regional hub airport based on rail

transportation: a case study of Hangzhou international



1376

b =

T Wk ko

2020 4F

(6]

(7]

(8]

(9]

(10]

[11]

airport[ J]. China Transportation Review, 2016, 38(4) .
84-88, 92. (in Chinese)

R, T, B, % SRR AR 2R LR
BB AGE R[], AP, 2016
(12) . 106-112.

LI X W, WANG W, YANG M, et al. Impact of transport
hub accessibility on competition of multimodal passenger
transport [ J ].
Research and Development, 2016 (12): 106-112. (in
Chinese)

LU F Q, CHEN X W. Assessing performance of public

Journal of Highway and Transportation

transit network using network-based accessibility measures
[ C]// Critical Issues in Transportation Systems Planning,
Development, and Management. Reston, V. A.. ASCE,
2009 1021-1026.
LACONO M, KRIZE K J, EL G A. Measuring non-
motorized accessibility; issues, alternatives, and execution
[J]. Journal of Transport Geography, 2010, 18(1): 133-
140.
o, WoRrRT, KRR, F LRk 13 SR
FES A AR PE R W AT ()], BROH s S &,
2013, 35(10) . 4247.
LIY X, DAIT Q, ZHANG Y H, et al. Study on influence
of Beijing metro line 13 on passenger time accessibility
[J]. Railway Transport and Economy, 2013, 35(10):
42-47. (in Chinese)
Rl , EdRE ) KR, R ASE MR A2 i@ T ik
PERIRL L [T]. R4l ( AR B |
2009, 49(6) . 781-785.
LU H P, WANG J F, ZHANG Y B. Models and
application of transport accessibility in urban transport
planning[ J ]. Journal of Tsinghua University ( Science
and Technology) , 2009, 49(6) ; 781-785. (in Chinese)
DAVID O S, ALASTAIR M, JOHN S. Using desktop
GIS for the investigation of accessibility by public
transport; an isochrones approach [ J ]. International

Journal of Geographical Information Systems, 2000, 14

(12]

[13]

[14]

[15]

[16]

[17]

(1) 20.
HAkAE ) B, PR, L R TR RP ML
SIS IR TERIAT TS ()], SCi MR B S 4, 2014,
(3):6-11, 41.

HU J H, HUANG Z, CHENG Z F, et al. Bus
accessibility analysis based on monte carlo simulation
[J]. Journal of Transport Information and Safety, 2014,
(3):6-11, 41. (in Chinese)

JEIRN A, Bk, BOE, 45, BT IC REURE I 2R
SCAHXS PTEEPEPPAT ()], JERt Tl oR2244H , 2017, 43
(8): 1227-1233.

ZHOU Y Y, YAO L, ZHAO J, et al

relative reliability of multi-mode public transport based on

Evaluation on

IC card[ J]. Journal of Beijing University of Technology,
2017, 43(8): 1227-1233. (in Chinese)
skde T, A, XU, T EIG R T RCECE A 3k T S
AF G 38 P HE B B M (T b TR R #2430 ( H 4R
Bl22iR) , 2017, 34(4) : 96-100.
ZHANG L S, GE X, LIU D. Analysis and extraction of
urban real-time traffic circle based on internet open data
[J]. Journal of Hebei University of Engineering ( Natural
Science Edition) , 2017, 34(4) : 96-100. (in Chinese)
E4R, kAR, £, O ETAEE APLIFREED
JERIATHITE[T]. SCliskintse, 2018(3) : 18-24.
WANG Z, ZHANG Z M, WANG W, et al. Resident trip
analysis based on open source data of baidu API[]].
Transport Research, 2018(3) ; 18-24. (in Chinese)
STEVEN E P, RAM M P, SACHIN N, et al
Development of time-of-day-based transit accessibility
analysis tool [ C ] Y Transportation Research Record.
Thousand Oaks, C. A.: SAGE, 2002 3541.
JOHN C H, LINA F, LAURA L T. A case study in
spatial-temporal accessibility for a transit system [ J].
Journal of Transport Geography, 2019(75) : 25-36.
(TSI MR



