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Transport Equity and Job Accessibility in a Rail-Transit—-Oriented
Public Transport System
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Abstract: To assess the equity performance of an urban rail-transit—oriented public transport system and identify potential issues,
this study uses mobile phone signaling data from Shenzhen to build a job accessibility equity evaluation framework integrating
spatial and group equity, and proposes a “spatial-disparity identification first, population-characteristic summarization second”
approach. Absolute and relative job accessibility are jointly measured under different commuting scenarios; transport-disadvantaged
units are identified using the “dual-disadvantage” criterion of low absolute and high relative accessibility; K-medoids clustering is
used to characterize socioeconomic attributes; and a decomposable Theil index is applied to identify sources of inequity. Results
show a distinctive pattern in Shenzhen’s job accessibility: unequal spatial access to job opportunities alongside convergent
commuting time. Rail transit shortens commuting time, but job opportunities remain concentrated in station core areas and
locationally advantaged areas, while transport-disadvantaged units increase with distance from rail stations. Four disadvantaged
groups are identified—multidimensionally disadvantaged groups, experience-based labor groups, traditional labor groups, and

is HEA: 2025-10-09  f&[EIHER: 2026-03-06
—1E&: %L, &k, BLMRE, NEXBLAFETEAMRZ, U23092120227@city.edu.mo
BIEEE: k4, &, B+, BE, NEXBEEHETHELRE. KBLAFE5TAMHR, zhange@bjtu.edu.cn
E€WME: BRBZES(52570224)
SIAtEN: P%EE, k4, HRE RETBESEMNALRBR IV TAHSHTAFHRI]. MBHIRHRZE, 2026, 39(4): 123-130.

URBAN RAPID RAIL TRANSIT 123



ETHIRBIZE - £ 39% F4H 2026 £ 8 A

high-income, high-education commuting-mismatch groups—revealing diverse mechanisms of disadvantage. Inequity is driven

mainly by within-group disparities, while between-group differences are largely driven by education and income. The study provides

new insights for equity measurement and sustainable operation of urban rail transit—oriented public transport systems.

Keywords: urban rail transit; job accessibility; transport equity; disadvantaged groups; K-medoids clustering

Il T B AT AL N O AT A S A
FMEET R, N ASSSEARK ST, JuEssE
WRFT v 5 KB AL 3 A S 25 R I 2 T 4 28N
A3z AL o 1 i EREAE T 7K S8 Bl 1) A 3RAG B 2
RIRLHLSY, ISR TFASEARAL . AH BT A
[l AP 203 7 A AR R S WU AR OO T4 10
ST B R T BE D R b R I P R 1) AN A
IS BB Z 8 22 Bk, B AT
PPAL I 3 1) A FEATHE R G L AT IEE

e li/A e S APRNTIPEN S A2 VWK R 0 RS
AN /N R RRIE I (2 A N AP AT o El oS 1
Jit BA BY A8 3 R e RO AL 23 1R e 0T e IR e 4
JEF s ol nl Iy 23 Sy Zons vl IV (4 E B N ik
Il (57 K0 ) S AR AT IA PR A ISP S Tl S i 8]), —
H AT AT 2 R B S A (KX
AEMe A BT T SBARRLEER AR GBI £ R A
WTESII . BB S AR 3 FHERE, DLk
St R A VR Sk e g v A B
%y BRWLEE. EIES WP B RIESE. R
SPERPY I, F I FRAR A S R AL 2R ECS I
IRE LB B US4 ASCH 5 R 40l
SERHA N SR B3 P 1) Al IE PR AT LASK
B, JFREAEI T U SR SEA B AR AP ISP R
17, SR T A 1 25 3ot B i O K LB i A2
BHATWIFTE AT Fp et

LA 20V R 7 % 173 /AN 8 | N G Py
PEXS AREP 4, PR AR S, XM AR 5
R AN AR B 55 . EITEILSE AT T A AR
PRSI AREALT . s b, TSN N
[1A=8= B/ PPy Ei~8 | T peay AN 7K /R 71% (S RS
DA [ 41 FH BT T S 1) 22 2 1 < RS e Ohy de p f
R, BRARTEX S N AW HRAE, T 1E
AT B R IORER; ST, fEniktE. W
PR AR K IAR BRI ASE BN, 2
FEAZTE S BN TN L 2 T o 1 25 B i O [l 4L )
JI SR R EE R A SRR AS T 9 A, REHRALE
BT T 1) 1) 2 SEASHE AR T il m] Bk b W S 25 9
(RO NTE o RN DA o ] kv 0 A A e 2R g 3

124 URBAN RAPID RAIL TRANSIT

2, HHUEM Y R AT e, IR
WA, T e T A7 v P 5 5 Sl e 45 ik A A2
S0, R, RIS TG A 5 1 R
WO AT IE PR 21 i) R T B AR I .

B BiR T, ACDHUEE N E T HRA
A8 AN FE BT A FEAT T R G x5, R “ oA ]
JENTE” IHE AT IPATHESE, R THRIIT 210
BRI Z I A 8. AR RS HE,
FIHTFHUE 5, 76 3 A0 S e a) B~ A B
gt S AR ol ks, DAz ] ikt 2 s 3L
W AR EaR ik T IA R 45 AR Al B AT, I
KM K-medoids SRR IAFRITA Ji BRIV 2 Rk ik
ITIHZE, SS9 AREAR AL, B e, T4y
filf 2R SR K AN 2P 23 fift A B T 5 A P 7 5
gy BUERAA VI BRI . ARSCE ST LR =
AT 1T QOAN[F]E Sy o (7] (T A0 A I8 5 ) ) A 3
AT ATE AR ZE S @ “4ant AR AT XU
FGARRIE N A GG ARSI SILRHE; OTERI. 4
W BEAKCEFNGERE, ol n] A PEAS A IR A4
() 55 A4 A RIS . IF A U AZ T8 5 1] 1) 8 JE AT R
G N BN A PUUE R TR BRI SR 5 5%
1 BRI, Bl 5k
1.1 MREGSEIE

GEDITT AL b R R B ERYT = M X, TR B
TP R 1, PRI SR I PR3 T A AN Rk
SR E N AL BE 2021 AR, I
N 1770 J5 N, ATBUX IR 1997 k™M,
A 9 MTEIX (B ARH . M. 2. .
Tt Jeid S FELL)RERISHTIX 1 NIhREX (WA 1),

ARBFFUAE F A0 S s Pl T AL
WEHE, ULESETFHUE AU EEAN D Holl
P75 308 B A B . R A T VT A SO RS TR AR A AT TR
RPN, SCPACE B, EMNSZ
TR IS AL, LA ST H J it R SEE o a8l v
R Bre S (o8

A SRS R s s kYR T 2021 4 12 H ) Open-
StreetMap, FF25GIRITTBUN « Hbgk S A RS H R AR



A THE BT S Hh 7. TETALERRY B, 0 iE
RV AE i s AT 2 (A — A A B K [ — bkl R A
[F 5 I R B0 0, I DA s AR A S — A7
By N I P AR N B (A A8 T A I, RAE
R 3l o A BE S LA B Hb A, £ 242 A, ZRiR 12 4%,
WA AT U 5 24 831 >y £ 797 4o

e km |

o YA
RITAR =1

= KHHF

— BPUBSGE ML

° U AE Fh A
1 BTk

Figure 1  Study area

FHUEAHs b b IR S i, SRAEMTA] 2 2022
T TR TR A A TR S i) H 1) 5 4 )
SR AL A A S, U
25 1716.67 JiJEEANS 137276 JiA TAERKAL. 1k
Gb, FHUE SRR R AL 240 P g g5 R
(HEml. T, BHEHBRANSE), HTRRAESETE
PERIGE T 5 R M.
1.2 Fhll ATk R E 7S ) 2 N E

A SCNHERT AT TN B A AT A T AN YE FE TR L
T ) B A AT A IA P i R A A D
FE25 g I 1) B A T 1) B o7 e, e R L e i 22
Fts Ja AR A TSP TR I IR, SRR
MLESMBCRSEE ., —H g5 B R AT
PERFIE . BFFCCE 3 AN E]BIE : 0<T<<20 min(720);
20<<T<40 min(740); 40<<T<60 min(760), 43755
LR AR AT S kTl oAy 8 025 X B K o e Al 55 5
1.21 @xaliat

abs,per __ Z]’Sj I(tlj € [tlﬂtz])
iftn] T P

l

Aoh, APPSR ARG i AR B[, ]I

it
ALK R S AR IT j W R s 6 D AR AT
BTG i B TTAEHD j IR A AT T8 8 B 1N [A] (min)s 1()A
FRReRE, 35 6 TRAETR I TR B I 1, A5 00024 05
PN ARG i N D E .

(D

HIEZ BRI L RZBFMW TE M5 HTAFHE

1.2.2 MEXALEM

. Zij -ty 1(t; €[.1,))

Ai it | T
{e] 25 1 €[4.1])
il AT REEE ER B, o) TR
SEVAIIE S S SEE Il T
SERMCATIETETH S S, SR E R M. ikfe 2z ik
57K T b Z Al B 22 b ATk e () 22 e, Ol Rk
I H VUL AT -
1.3 RBFZIHRANEHEERILK
131 REXRBSHEHET
ARSCRURSEARIE G AL T 1670, A T4
XA IEPEAR TR 20% 50 2 £ (Poo),  FLAS AT TE
e T TS 20% 93 47 £ (Pso), WA 5E 2 A8 3 55 # B T
(transport-disadvantaged units, TDU):
TDU = (il < Poy (4™ ) A 47 > B (4)|  (3)

H S Pag(A™) g 4k nT A PE 5 A3 1R 28 20 40 5
Pyo(A™) AR AT IATES A 15 80 F A% R
) E0 9 AR X P SRR AR /) 40 A 2 5 W S P
A INITAESE — e vk SO R B AR — i A%t
[FIE 3. P20/P80 1 N HELk 15 70 AL 1 3 R 9 4
FEORKE A] AR RE (R REASUAR s [F] I LA P15/P85 5 P25/P75
TURAE A3 HT I E U 45 SR A e OB 5% 1)

AR 7R BUTE RS T b R I 1 # R] 43 A S
S WA AT AE TR ED ), e e ot &
oI bR (1) BRI R 25, o K43 S 3 R (<500 m).
HEE(500~1 000 m) 5 (>1 000 m)3 AN FEMIIX, L
UM TDU W50 A, VAR S5 14 25 TR) ZE IR
1.3.2 RFIRZBFHHEHA

EVUH ) TDU Ju B N, K H K-medoid 28207
U U 55 AR A, AR T ISR Rk, H
CLECSIREA SVE iRt B2 Am A o0 A 5 W {8 1 1
E7 SR NS N S R IR SRR 8@ i i 3 S
BT 2 YA IS A B nT A, EECEA . AR
W BEFWNDIRYERE (WA 1), FFXF SRR AT
Z-score hrtfEAL, 434 T20. T40 F1 760 iX 3 AN}
B NS IR I o B AT BN AT Ao JE AR )R
AT Y ABEARIAL, H DL R SRS MR IE . 75 K
H P 35 56 56 R AL (ASW) 55 [A] BR 46 1 i (GAP) B & 2
WA e (LB % 2), BZHL 120 4 3 2%, T40 5 T60
22K,

2

URBAN RAPID RAIL TRANSIT 125



ETHIRBIZE - £ 39% F4H 2026 £ 8 A

x1 AORMHEESHEHRN
Table 1 Socio-demographic dimensions and
classification rules

AT Bk Y Bk ok B
D1 B, ok o
P <17. 18~34, ABRFEAL T
< 35~54, =55 G N
S BFRAAT. K%, T
K FHKF FAEAL K. T BFHEK

K F oM BTN
4% 5(P33, P66)

M&(<P33). ¥ (P33~

N TK-F .
HABSE P66). % (=P66)

1.3.3 BHARE AT LR
VUM A IR S, SR R & ] inPE i 28 /R4
£ (Theil index) PEAG Y AT IA PEIAN 2 REEE, K3
I3 R BEAR B (Toetween) 5 BEAR A (Toyinin) P 5 53 0 HARSY
fil Tk
Total = Toetween + Liwithin 4
b, SRR IRIE R To) U2 0 F
T =ZI[%A71n(A7D )
K, PORIRIG i AR PR AT A4 5IC 0 1)
NIl T is e A g BRI RIAYE . H G 470,

BIUE SO 0 LLBE St SRR . 2RISR
LBl ATEA T, 0 RoaRsE R AT

HEARIA) 225 5890 Toeween 13 FEVR I 2252 5890 Tovinnin
TSRS BARZR TR I LB & KL
ERN, ATk — 2D RO AL AT TR PEAN 221 32 2 A
FERERZ AL, SRR
2 GRhr
21 HEBERBERFRA TR A EER

GYINTAEPUEAZTE T 1) (K A AT R 50 F b
AR “AS AL AR T R )
JAPRFAE(ILR 2 ] 2)o JEHAEPUE S Ri%OIX, H
NZ/IRa2 735 ESp UL Il IETREES|SEZSE gl G DAE S S 5|
SR [] JeAS ) 5 AR [R5 e A D 2 ) 22T ) 42
Tho FUATI, 2000 T P 0 8 ) S T
FITH, HILATA I B 5 BIE R PRI
T, HAREZE SOn AN R, RIICRE XIS T
R ATIEAR, T B Te AR T 4R kA L2 (L
K 2(a)). 52 IBIEE WIS LI, AR TIE R 40 Al
ST A B, HhRvEZE /N HITRLER /A, el B
EIE BN IR) pleAs B 22 AR AT BRI 2(b))

F2 EMFEN LA ST S

Table 2 Descriptive statistics for absolute and relative accessibility
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Figure 2 Violin plots of job accessibility in Shenzhen
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Figure 3 Lorenz curves of job accessibility
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