S A1EH 1) R K Gl Vol. 41 No. 1
202442 H Journal of East China Jiaotong University Feb., 2024

XEHZ:1005-0523(2024)01-0078-09

E T HITHERI SR 8% ZF 1h TRl 4 HA & i U e

(1. FPRFE I SASE TR ZE w2802, [ 20180452, FIFF KRFAS B iskn TR #BE, [ 201804;
3. R L SR AR A A R R TR, YT 68 214001)

FE: [ B8]k skos F b @AM B A TN B 2 H B 38, A BAEH RA B 5 XA R ERASEHBTLERE £k
Z BRIV [F ke DA T8 iy i TR R KR T 35 A 48], RIE &S LA B ik FOR R F R R A2 X &, R T IR b A74%
fRAEHE B ATAT A A AF R BN 7T 409 R R 2l o R A9 IR R AT 208 #4752 &3 5, R A Multinominal Logit(MNL) AR,
R 5T 53T/ R , ZAK A, BRIVK SN T8 2 BATARE, BTN & 5 LR RS L sk il s X 2l R big
ARLAW) B F, B AR T B feit A KR AR B R A SRR (SR ERA, B il TR IR S5 T I 3549
Tral 7T VAR BRG] M KR AR A 4R AR AR B R | R 0 B A BRI IR TR AR R TS K AR T
8 (B | B b, i I IR R4k 9604 T3l AR A 2 2% A48 A0 B R B B8 L A TR 09 IE A R ) B TR £ R Z AESE S
B H)FRELEARACATR

SRR : SRR Ay 5 B TR s MNL AR AL 5 B AT ORI B W 474 5 2R 8 B AT 47 4 7R
ES %S :U293.1 XHEARED: A

A AR et 22 R T &, ERAFE,F AT RAT4E 00455 £ 55 T8 A0 IR TR AR 5 [J]. 4 & 338 K 5 524k, 2024, 41
(1):78-86.

[yt

Research on Passenger Flow Forecast of Railway Stations at the
Initial Stage of Operation Based on Intercity Trip Chain

Ye Yuling'?, Zhu Ziyue'?, Wang Longyang’, Song Weiwei'?, Zhou Wentao"”
g yu

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China;
2. College of Transportation Engineering, Tongji University, Shanghai 201804, China; 3. Wuxi Railway Station,
China Railway Shanghai Group Co., Ltd., Wuxi 214001, China)

Abstract: [ Objective ]In order to address the lack of data support for passenger flow forecast of railway stations
at the initial stage of operation, as well as the significant deviation between the roughly calculated passenger
flow transfer of different transport modes considering the costs of different modes and the actual situation.
[ Method ] This paper takes the newly opened Jiangyin Station of the South Riverside Intercity Railway as an ex-
ample, considering the location relationship between the line and the existing high-speed and intercity railways,
based on the intercity trip chain, and relying on the passenger travel behavior survey to quantitate the intercity
trip utilities of different transportation modes. Combined with the current passenger flow assignment and distin-
guishing workdays and non-workdays, the Multinomial Logit (MNL) model is established for calibrating the co-
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efficients of utility variables. Accordingly, the passenger flows from Jiangyin Station on the South Riverside In-
tercity Railway, the passenger flows to Nanjing and Shanghai terminals were predicted, to other stations along
the line were also calculated deductively in combination with the economic and social developments of the cities
along the line. [Result] The results show that the opening of Jiangyin Station can effectively attract the passen-
ger flows in Jiangyin area who originally chose the existing railways and highways to Nanjing and Shanghai, as
well as the passenger flows that chose the highways to other cities along South Riverside Intercity Railway.
[ Conclusion ] Therefore, the opening of South Riverside Intercity Railway can effectively relieve the transporta-
tion pressure of existing railways and highways in the region, and the passenger flow forecast results also sup-
ports the optimization of station resource allocation.

Key words: railway transportation; passenger flow forecast; MNL model; travel utility; intercity trip chain; pas-
senger travel behavior survey
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Fig. 1 Structure of intercity trip chain

RSO FE R B AT , AR T B DX PRTa]
FYBONR S, Hh A M e el 24 5 T 3, 22 X P
S ) AT 38 B B A 8 - 3 s i e A w8 k-5 Sk P
SN BIT A B vt e AL N B L, ZE Bk v i i
il Az T AR A AL, IRl [ 2 /NG —
YRR SE I H el 22 3]k o B 3k s ] R AT

2 RFPAETERTR

IR MATAT I A J7 A RP (revealed pref-
erence ) J& 2 FI SP (stated preference) il &, M T Fd
VTR PRER A R IE I8 5, LA AR H RP
WA (T oA ) 5 SP A (R RA ) FHES & T
A, B VLB L IX R PR R iR 2 1 R A T4 T
A AT R SR B SRR

WRATZ T, DADCI N (58 1 AT 38 1) BB A Bk ity
IR R H NG 5 Je B Al s I T PR Y
M BB Bl Tl S TO BT X )
JiR s R A, Hoft 5238 77 = (VL &4 i 8 BRI )
INEZE) IR B A TR % (AT AT R IR A, O
BT T R VR VLI PR R B T 38 12 5 5 iR A G
AT B Ay S R A, AR TR % M
AR O AU AT B R M R
Uil i iR S sl AR AT RR N TR) RN 2 L B3k
Sty L B M AT B TR 0 B Bk P AT R (] A
e 5 & HUBE VT BA s AT R A ) 2% RO 2
IRV B G 1 A 9B B VT B o & 42 Bsf [] (#5732

) BB, b e S b XUR & AT RO B e
FER

AU & HATAT R A A ]2 2022 45 8 H
29H—9 H 18 H (& rhdkT) 9H26 H—10 H9H
(STERE M TAER ARG R  HE5E
BB, 33135 do T & v S8 FEVL X
) AT 3K 0 M AL TCB AR R N s B R
i RIS TCB TR X ST A b % is vl
Iz WA TS AR, R R LR 4 3 008 14

3 KEGREHITHIESERAMT

3.1 MREHITHHMIE

30 3 0 DX gm0 T 3k O A A i L VTR
B 12 R B A A AT R AT A R

DAY i < R TV - R R 171
AT RN T, 5 H649.7% , o222k 4
N AR AR O,

WA PN, HIRATE 5 000~10 000 G
Bt % BT o b AR, R 37.1%, HiUk O A A TE
2 000~5 000 JCHYTIK %, Fr i L 8 32.8% , T IRCA
/NF2 000 T YR A1 A 10 000 TG iR &
BT o5 FE AR/, 20 9h 12.3% 01 17.8% , 1311, 5 1%
Xt S R JRAKFHIVIA

3HATHM . WA BN, E8ES TRRE S
B, MR R AR B B 28.3% , 5 Z AT 1) & 3k
BN M ZEMRE 5 27.2% , HaR R e #% | 2F
MR , o5 L 19.9% , SRR IFR A FNERSE U A Tk
o 10.6%H110.9%. AN, X4 TAEH AE
TAEH, TAEH AR Z AR R W5 &, 3T
Ve BB 2 AL IR AR I 207
32 ERSW

WE 2 s, TR IRPRAk i S5 A D e ik
TV TIRPRE B T AT AERERAS— B, Fh VB b DX A
AT 35 B REA ik Bk s 2 0 2 IR B A R T3l
iz E VRS A, JE R T HEER A B r b S R AT
1 1 R P VT3 1k A6 i S ) P i 2 e
A EVERRAL) o AN SCHE T REAT i 0N Bl o5 & %
il % 1) SE BRE R  KFT I A (] 25 SR Ge i o0 BT X
FF H 2 2 DX 3 A A R T 3 R AR % A % ol i 8 1 2
2R R N £ AT X OD B AT A AT
B g A B0 KE R ASE A R 8 A H N AL
i TR ARG HN G B HE S,  E L e



14

MEFS A JETIATEEA BRI A T E T A A 81

Jintan

Zhangjiagang

Qishuyan Huishan Wuxi

Honggiao — Beijing-Shanghai High-Speed Railway
=— Shanghai-Nanjing Intercity Railway

Wuxixinqu = South Riverside Intercity Railway
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Fig. 2 Plan of South Riverside Intercity Railway
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Tab.1 Proportions of passengers from Jiangyin in the

passengers to Nanjing and Shanghai at existing stations

Station Proportion Station Proportion
Changzhoubei 5.6% Huishan 3.1%
Wuxidong 7.5% Wuxi 17.3%
Changzhou 4.7% Wuxixinqu 5.3%
Qishuyan 3.6%
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Tab.2 Daily average passenger flows of different modes from Jiangyin to Nanjing and Shanghai

Mode Type Avg. OD (capita/d) Mode Type Avg. OD (capita/d)
To Nanjing 92.2 To Nanjing 1034.9
. . Workday . ) ) Workday .
High-speed train To Shanghai 140.2 High-speed train To Shanghai 2 060.7
(Changzhoubeizhan) To Nanjing 141.1 (Wuxizhan) To Nanjing 1 643.5
Nonworkday . Nonworkday .
To Shanghai 175.3 To Shanghai 2861.5
To Nanjing 93.0 To Nanjing 8.2
) . Workday . ) ) Workday .
High-speed train To Shanghai 230.8 High-speed train To Shanghai 28.6
(Wuxidongzhan) To Nanjing 131.4 (Wuxixinquzhan) To Nanjing 13.7
Nonworkday . Nonworkday .
To Shanghai 317.4 To Shanghai 31.5
To Nanjing 208.7 To Nanjing 348.5
i . Workday . ) . Workday .
High-speed train To Shanghai 328.0 Bus (Jiangyin To Shanghai 727.8
(Changzhouzhan) To Nanjing 394.1 Passenger Station) To Nanjing 695.2
Nonworkday . Nonworkday .
To Shanghai 4427 To Shanghai 875.9
To Nanjing 2.5 To Nanjing 2611.7
i ) Workday . Workday .
High-speed train To Shanghai 7.2 . To Shanghai 36455
. . Car (Self driving) =
(Qishuyanzhan) To Nanjing 5.4 To Nanjing 4042.5
Nonworkday . Nonworkday .
To Shanghai 10.1 To Shanghai 5642.6
To Nanjing 4.8
i ) Workday .
High-speed train To Shanghai 9.9
(Huishanzhan) To Nanjing 11.8
Nonworkday

To Shanghai 11.4
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Tab.3 Travel comfortableness of different modes

Mode High-speed train Bus Car
Space per capita/m’ 3.6 1.5 3.0
Avg. vibration acceleration/
1.8 45 3.0
(m/s”)
Comfortableness 1.0 04 08
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Tab.4 Values of explanatory variables for each transportation mode from Jiangyin to Nanjing and Shanghai

Type Destination Mode Travel time/min Travel cost/yuan Comfortableness Avg. OD/(capita/d) Proportion

High-speed train 169.0 103.8 1.0 1444.4 32.8%

Nanjing Bus 221.8 75.0 0.4 348.5 7.9%

Car 145.0 743.8 0.8 2611.7 59.3%

Workday - -

High-speed train 165.6 87.7 1.0 2 805.4 39.1%

Shanghai Bus 206.8 71.0 0.4 727.8 10.1%

Car 135.0 122.8 0.8 36455 50.8%

High-speed train 169.0 103.8 1.0 2340.8 33.1%

Nanjing Bus 221.8 75.0 0.4 695.2 9.8%

Car 145.0 743.8 0.8 40425 57.1%

Nonworkday

High-speed train 165.6 87.7 1.0 3850.0 37.1%

Shanghai Bus 206.8 71.0 0.4 875.9 8.5%

Car 135.0 122.8 0.8 5642.6 54.4%
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Tab.5 Variable coefficients of travel utilities of travelers

Type Destination B B B
Nanjing -0.0316  -0.0047 0.007 8
Workday .
Shanghai -0.0425 -0.028 8 0.008 9
Nanjing -0.0275  -0.004 8 0.007 1
Nonworkday .
Shanghai -0.0473  -0.029 8 0.008 8
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Tab.6 Reassignment of passenger flows from Jiangyin to Nanjing and Shanghai

Type Destination Mode Avg. OD/(capita/d) Avg. total OD/(capita/d)
Existing railways 391.4
. Bus 82.2

Nanjing 4.404.6
Car 697.3
South Riverside Intercity Railway 32338

Workday — -

Existing railways 681.0
. Bus 186.5

Shanghai 71787
Car 914.9
South Riverside Intercity Railway 5396.3
Existing railways 762.8
. Bus 198.5

Nanjing 7078.5
Car 1230.2
Non- South Riverside Intercity Railway 4886.9
workday Existing railways 844.3
) Bus 199.3

Shanghai 10 368.5
Car 1237.6
South Riverside Intercity Railway 8087.2
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Tab.7 City populations, GDP and average annual incomes

of stations along South Riverside Intercity Railway

Avg. annual
Destination station Popplation City GDP i%lcome

/(x10* person) /(x10° yuan) /(<10 yuan)
Nanjing terminal 9423 16 355.3 6.6
Jiangning Station 195.4 2810.5 6.0
Jurong Station 63.9 675.5 4.5
Jintan Station 58.5 1101.1 5.1
Waujin Station 171.7 2951.6 5.8
Zhaggiiang 143.2 3030.2 6.6
Changshu Station 168.6 2672.0 5.7
Taicang Station 83.1 1574.1 6.5
Shanghai terminal 24894 432149 7.8

PEIL, AT LS B IR AR (2023 4F) X7 TAEH |
FETAE H R R AT T30 PR R BT BH ol 2 1 245w o
FOIRNRF LSRR, WK 8.
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Tab.8 Forecast of passenger flows from Jiangyin Station

to other stations along South Riverside Intercity Railway

Non-workd: .
Workday avg. OD on-workday ave

Destination . OD
[capita/d) /(capita/d)
Nanjing terminal 32338 4 886.9
Jiangning Station 21782 33249
Jurong Station 1186.3 1857.0
Jintan Station 1548.0 2392.1
Waujin Station 20539 3 140.9
Zhangjiagang Station 2 465.1 37494
Changshu Station 1969.1 3015.4
Taicang Station 23309 3550.8
Shanghai terminal 5396.3 8087.2
Total 22 361.6 34 004.6
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