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Identification Method of Employment Center
Station in Urban Rail Transit Based on Pas-
senger Flow Characteristics

MA Liang, ZHOU Jun, ZHANG Yonggiang
Abstract Objective: The layout of urban employment cen-
ters is an important index to urban center system. From the
perspective of transportation, studying the spatial layout and e-
volution laws of employment centers is significant for optimi-
zing urban layout and transportation system. Method: Based
on the AFC (automatic fare collection) data of Shenzhen Ur-
ban Rail Transit in 2015 and 2021, the passenger flow charac-

teristics during peak hours at the Chegongmiao transfer station

are analyzed, the definition of urban rail transit employment
center stations ( hereinafter referred to as ECS) and the concept
of station employment index are proposed. Furthermore, a
method for identifying urban employment centers based on ur-
ban rail transit AFC data is proposed. Finally, the spatial dis-
tribution characteristics and evolution rules of ECS in Shenzhen
are analyzed. Result & Conclusion: The ECS are divided
into three categories: primary employment center, secondary
employment center, and general employment center. By identi-
fying the ECS in Shenzhen, it is possible to reflect the spatial
distribution of employment centers in the city. The emergence
and development of ECS are greatly influenced by factors such
as the spatial location of urban rail transit stations, the level of
land development along the line, and the introduction of urban
rail transit lines. The continuous concentration of employment
functions in the central urban area is a key factor in promoting
the development of urban employment centers. The use of
large-scale commercial office buildings and the opening of new
urban rail transit lines can both strengthen the functions of ex-
isting urban employment centers.

Key words urban rail transit station; employment center sta-
tion; station employment index; station passenger flow charac-
teristics
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Fig.1 Shenzhen urban rail transit network map in 2021
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Fig.2 Statistical chart of Shenzhen Metro network top 20 sta-
tions in terms of total inbound and outbound passenger

flow in morning peak hours
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Fig. 3 Comparison chart between the proportion of hourly out-

bound passenger flow at Chegongmiao Station and the

average hourly outbound passenger flow of the line net-

work

2) L UG /N B A S O T 7 T R AE B
2 i b DX DA D R R 4 X 32 il
fr e/ INESF 1 e (2.35 7 AR/h) S i1 (0.12
TN/ ) (1 19.4 4%, 16 i e /INesF A9 14 3t o (1,58 T
AK/h) 2 st (0.34 T3 NIR/h) 1 4.6 £ TR
YV IE 2238 2 ) P9 0 v ol L DRI b 3k 45 42l 1) B
e U/ INER i B OR ALK, (3K 2 2 iy (1Y) i 1 5
TR FRETE AN B 2, XA S e T3 S AL Y ] ih
Hb DX R 2 Jre Ay AR sl R X
2.2 FhlAGEEEE X

FET BSOS 2228 T il 0 28 AR AIE 43 B, sl rh
O HlL DX ) 388 T 0L T 5 3 2 s I () s A L 7 0 )
f ity 1 R HL AR v il 2 R PEBR X 2 R
TIE, PR B e /N B S ol | M Sl o 5 A i 1Y)
LU (B34 S v T 4 T P 34 7KF B 3k T A A2 38 2R
st 7 SR G

A B AS MBI ARA AL B FH %) GEH 4845, &1

IR T T A 3 Gl sl 8 B TSR T, FH DA
1 Ak JE i b Xk D BB 1Y 3R 55 . GEH 48 R i
[ 223 T #20f Geoffrey E. Havers T 1970 4F A 4742
P TR IR IR A (1 5 52 P LM 1 2 18] f i
2=, HAS R G5 E T X RZE L% iR 2 15
B, ¥ GEH F5hr a9 A8 -5 W0 e 2 4ok B
WA /INEST H 3 R e /N B R A A5 30 6 T A
A3 Al ol A8 K ¢ R

e

A
a——3 T AU TE S Gl L g U /N
D——"58 T 9L T 3 2 3 2 U /N R A i

t By S RS T A T S T 7l ) 30 e DX
M DIRE A 58 55 R R U Yl e KL 97 P o Y
ol e HE

3 R iR B R AFHE S AT

3.1 RRAE

T B ¢, IERE ¢ BT TR, DA SE B0
Foll L BN 5 32 HARBIL B

1) ¥ AFC 54l b i I L4 55 5 43k 44 47 L
LT 55 B A< BN T8 SN (51 DR (=S N e o e b
T 4% 3 T 03 530 220 4 H 0/ INRE 0 29 1 o

2) PR EIE 08:00—0900 4 i [ 1k 1 i B
o LSl TR T 0 A A i T , )
K () BB ¢, I8 ¢ PERME 1,

3) GG A R T ¢ 6 ¢, FORE R B 42k B
sl H B L A . 2015 4F 2021 4K 1 4350k
56.2.58.6, MfEFIL, ASCESE 58.6 V5 M50
b He BT TR

4) Bl o 432 =28 E Bk Aol
YR Y P 3l B — JEet Ll e o . i g 22 G
5 2, 968 ¢ =150.0 1 =100.0 fF k% =2
sl 3 B 4320 B T A5 2RI T R [ 2 g
AL sl L S I 23 1) 430
3.2 2015 702021 F£89 ¢ EXTLE

X} 2021 4EF 2015 AR T 0. 2015 4%,
TRYNI T A A 20 B8Ok 118 ), sl oo i
Bk 59 BEC S 50%) Lt Sl 0~180.432021 4,
TRYNI T A A8 40 SOk 237 JA sl o ik
Ze3iioh 108 JE (4 ik 46%) 1 R 0~200.7, H AT
125 2015 AFEAH L, 2021 ARGEL A OB AR 5 A

. 61 .



IR A8 ¢ B L RO N T o UM P 32 27 2015 4F
LA 3 PR30 T L S 2 ik LA ARkl s X
SN O 3, FUBE AR T O DX e ik — 2 5
AT X BEAT i PO A S DI RE , 7E A1 R X IR IR
B TR EAE R X B R IIRE

3.3 gl AoG kB = 8] 53 76 FHE

3.3.1 BRItk b sk B

72 1 49 2015 4FF 2021 AFEGRIIN Al o0 3k 45
XA, hER 1 a5 2015 4FEAHLE, 2021 4R
TRYIT ol H O i B B5CHE R 0 I, 1 R Dy
174% . Forp, 20l o sl OCEE A0 v o0 2 7Y
BRI T AR s — Mool Hhoc ol (4 B il 2015
SRRy 13 R F] 2021 4RE9 21 JE

&1 2015 F£750 2021 FRYITHL Al O ih EE RS EE

Tab.1 Comparison of employment center stations in 2015

and 2021
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Fig. 4  Spatial distribution map of Shenzhen employment

center stations in 2015
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Fig. 5  Spatial distribution map of Shenzhen employment

center stations in 2021
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Tab.2 The spatial distribution of employment center stations in Shenzhen in 2015
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Tab.3 The spatial distribution of newly added employment center stations in Shenzhen from 2015 to 2021
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