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Prediction Method for Urban Rail Transit
Large Passenger Flow Based on Time Series
Decomposition Method

ZHENG Junfeng, FANG Xufeng, WANG Chenyang
Abstract Objective: On days of large-scale events taking
place, URT (urban rail transit) stations in surrounding areas
often experience instantaneous spike of inbound passenger
flow. It is necessary to study the prediction methods for large
passenger flow resulting from large-scale events, so that trans-
portation organization plans are promptly adjusted and foresee-
able large passenger flow can be effectively handled. Method.
The definition of URT large passenger flow is introduced. The
structural, spatial, and temporal characteristics of the foresee-
able large passenger flow induced by large-scale events are ana-
lyzed, the prediction methods for which are presented, and
their application is verified through practical examples. Result
& Conclusion: Based on the predictability of large passenger

flow, two categories of foreseeable and unforeseeable large

passenger flows can be derived. Foreseeable large passenger
flow from large-scale events exhibits distinct structural, spa-
tial, and temporal characteristics. The results of practical ex-
ample verification indicate that the proposed prediction method
based on STL ( Seasonal and Trend decomposition using Lo-
ess) combined with LightGBM (also known as STL-LightG-
BM) achieves high prediction accuracy. This method helps to
fully understand the characteristics and patterns of large passen-
ger flow induced by large-scale events.

Key words urban rail transit; large passenger flow; time se-
ries; passenger flow prediction
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Fig.1 Changes in passenger flow within 1 hour before and

after the large-scale event

P L AT, P S AETG SR 1 b AR H ol 2
FG G 1 h N A 2E 0k 2 3 e P4 R T A 45 0l
PARFAE AT T OR R B S 1 Ak R R B B S
RIS
2.3 FHE$FE

D ik— BB K I E Bl 5| A R & B RRAE , 1L
BORTIE S 4% (21 B ), BLRiZ H T — 8 (14
HO) FIRTPIJE (7 H ) 8985 FLEAT X L, i (8] 52 o



15 min,
2.3.1 $H3bER
2 R Pl 5 HAHAREY O 3 A0 Q i Y i

AR

2500
2000
X
< 1500
H
%2 1000F
500
OanlhOV\OWOV\OU\OWOV\OV)OV\OV\OV)O
iR brh B A Bek= S R R k=R R B k=B R B k=0 3!
O CO—ANNNTNOLO=OLCAD — AN N
IO OO NN
SVNONOVNONOoODVOVNODVNONODWVNONODWVNOWN
SfaueTaonetanetaneTanetan
VOO —ANANNTNNO~0XORND — — AN
SO D i i vttt T — — A A A

X
®
8
0t e
NOVNONOoOVNONODWVNONODVNONOWVNOWNOWNVNO
OO OO—ANNANTNOO~0OORAOS — AN N
TS T I T a g ageq
SQUVNONOWVNONODWVNONODVNOWNODWVOWNODWNOWN
SYatSra-SFaSra—STa"S¥an
OO0 —ANANNTNNO~0ORND —— AN
CEEESFSoAANTF AR OEGI AR it
B[]
N
b) O3
900
800
700
§ 600
~ 500
@ 400
& 300
200
100
olf]OWOU\OV\OWOV\OV\OWOV\OWOWOV\O
O OCO—ANNNNTNOO-0OORND — AN AN N
TS T I T T aeggq
SUNONOoODVONODVOVNODWVOVNODWVOWNOWVNOWN
SYA-SY¥a-SraoYTna—oYa oY an
VOO —ANANNTNNNO0ORNOS —— AN
SO D ittt — RS ESES R
Fi i)
N
c) Quf

B2 Pl B ARAR 4k =R (& KBS 3 K ) sk
AL O
Fig.2 Changes in outbound passenger flow at P Station and
adjacent stations over three days (including the day of

the large-scale event)
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Fig.3 Changes in inbound passenger flow at P Station and ad-

jacent stations over three days ( including the day of

the large-scale event)
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Fig.5 Decomposition results of inbound passenger flow at P
Station on the day of the large-scale event based on

STL method
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