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Optimization Strategy for Polycentric Urban Rail Transit System
Based on the PTAL Model: A Case Study of Dongguan City

CHENG Jiankai, LU Jianbo
(Dongguan Geographic Information and Planning Research Center, Dongguan, Guangdong 523001)

Abstract: To promote the coordinated development of urban rail transit with urban spatial layout, population and employment
distribution, and public service facilities, this paper constructs a multi-dimensional (public transport accessibility level, PTAL)
quantification model that integrates urban rail transit and conventional bus services based on a comprehensive urban transportation
model. This model is used to systematically evaluate the public transport accessibility within the Dongguan metropolitan
area. The study reveals that the current PTAL level in Dongguan is generally low, with average accessibility index ratios for the
central urban area, sub-centers, economically strong towns, and ordinary towns recorded at 3.6:0.8:1.2:1. This indicates a
spatial pattern characterized by “single-core polarization, small-scale decentralized clusters in peripheral areas, and homogeneous
fragmentation in the remaining regions.” The findings highlight several issues, including a disconnect between public transport
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resource allocation and the polycentric structure, a lack of synergy between urban rail transit and bus services, and a mismatch
between public transport resource provision and the distribution of population and employment. The research demonstrates that
by establishing a network of urban rail transit express lines and strengthening public transport services in underdeveloped areas,
the overall public transport accessibility in the metropolitan area could increase by 65.3%. Notably, sub-centers such as Songshan
Lake and Binhaiwan could experience an improvement of up to 153.6%, significantly reinforcing the polycentric structure
defined as “one primary center, two sub-centers, and six clusters.” Furthermore, optimizing bus connections at urban rail transit
stations and coordinating the layout of public facilities can enhance the alignment between rail transit resources and the
distribution of population and public services. Ultimately, this study provides technical support for establishing an integrated “rail
transit+bus” system to advance polycentric development in Dongguan.
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PTAL 54 3k ZUAA T AP FE 4 (Al 1R) Rk
la 0.01~2.50 wE
1b 2.51~5.00 A E
2 5.01~10.00 £
3 10.01 ~ 15.00 ik
4 15.01 ~20.00 R ¥
5 20.01~25.00 %
6a 25.01~40.00 A
6b 40.01+ AT

PTAL Ji 7T+ 1992 4 7EAC 00U 3 W— & 4k
PRSI T = <7 1B AN 7 1 AN e
EK. BEATT, Wb s, R, Bl AR
WePRZ A ] PTAL A1 A 30 i Al LRI 2 R b« 1T
ok, PTAL N ST 3R AR A Iy Ti . — 2 TF
it 23 JEAZ T Bt ) 0 R 25 7KOF D, R PP A T O
R W N 1 Bl A 5 A RAS I R i E AR
P Il T 2 A e g T T R A AR,

2 JRseéni PTAL Bdeyidt
2.1 HuEEMAM

PTAL R A3 113 AT — AN Rl s RIS LA i
G- AR BEREAT 204, A0 FE A HAs il vtk 45 ik )
(B 38 JEAS Sl kB . R4l 5 2R B B0 M
ASATEIZE WS AV (R G55 I8 E I IA], iR
AEEPESR), BT B AL A PUE A AR
Ui T AATE RS AE B, AR BN

URBAN RAPID RAIL TRANSIT = 21



ERAREI R - F 3935 F£ 28] 2026 F4 B

KUNFE 2 o,
x2 HIREXR

Table 2 Data requirements table

Vs b &/ FHRAZ H R R
1 & G G AT B R
2 BB SGRR A b LR BATERIE LA 7 E e k3R,
3k 5 ZE. GE 2024 4 11 A
3 FITM% R4 AR ISR, 22 15 BRI

ANFRZGEIRS KM AR, RERE, B BEARNE

AP BRI, s ik
B T
A o
5 ERAREE L) mmain T

ARE, HlasE, A KA

6 AvREHE L. 4525 B

1) M s o ARSETITAST S s Rk AL — A 300~
500 m, A<3CH] 200 mx200 m MG 2%, Al &M
WEH AR .

2) WITHUEASIE B A ATV A3 o BB RS AT
N2 5k—I(EE). 1 5L, 2 S =
HYLL K 3 SRR H AR SR ATR E, DI
WG RUR BRI G HARZR Rl ri ¥ 1 .

B I
—O— BRIU RIS —@— ARRHEIE |
O MR B (&

Bl 1 B AR B A A IRl s 23 ) 53 AT
Figure 1  Spatial distribution of rail and bus stops
3) WATIME . Frfr w (AT NP AT ] ) i (B
FEARTTBOE ), T vH S NS HI S R B PUTE S 0t 53
JCHE TR AT 0 R (RN TA]

4) NIRRT R o Bl mUB IR A PIE AT 2k
2151 ST NI = 1 L1 I b S D W S /A

AR LR IBE I KRR,

5) LA BURE B R m k. it
AR 5 o

6) AR EE . BRI D A 2
e NP, AL,

22  URBAN RAPID RAIL TRANSIT

22 HERELESHE

FEOMHT AT IAMERT, T B SR R AT AR bR
. BEEERE . RIS

1) ARbREEAR . KEFREN 2 K ik python 4i—
B4 WGS-84 AAbr % o

2) HolEhe. WL Arcgispro SZEl b f 25 Lk ik
EE A B OB S OB A A AR SR
il 55 2% T Ol 1 B o

3) JRM MLk, It transcad G, EEAT M
AT R R AT

4) AT R AP o ST S AR VA T S
B AR SR AT I o Ay XA ) A SRR 7 3
(51 77, B AL 3l 1 5 A A8l i R AT R B
FEl 43 531 13 %€ 4 15 min A 8 min.
2.3 1REE

MR 25 0 SPATEERE I AT N ANE LA RS &1, 3L
H, S n ARV m AU ST ER B, R RS
MRS AN T4 Gy

Gy ={Gn1.Gyzv .G | (1)

Y MRS £ 0 AT BRG] A BT AT 5 A A8 3l £

AAT LRI RS IR A I AR G:

N
c-Us -6u6u6) @
=1

[FIEE, Mt a0 APATHBR G WA K AN HUIEACTE
iRl LR k AN R ] RPUIERCE L, IFH
FRAF RIS STAAE T4R P K AT BB A T 0
SRS St i BRIV e ) 258 2 T 55 A A 4 9 Dy 4
EF

"'ka,j} ©))

K
F=UF ={F.F. F} @)

Hib b 51 0 19 PTAL 5 GHUR 4 1 93606 R 57T
SR AL R, SRRSO o 25T
S A M6 A 5 0 A T AR A . 3
MRS, U A TR S o S RO,

Al =Alg + Al (5)
G-G

AIGZGmax+Z 2 e (6)
F-F

Al = Fmax"'g (7)



BT PTAL BRI Z P T8 KB T R ——IX T T 45

60
Ei=— 8
! 2T, o
Ti =T + Ty + i ©)

1, AL MRS AT o A Tl A JLAT IE Ty S Rk
B2 A, ALES PTAL 2SR e LR 1, Alg
JIMIE Ao (R R A S AT IA R RR L, Al 3T OE
A ATIATESRE: Grax A 55 0 PATHERE N i
AW AT 0l R Y 2 % A8 AR 8502 (1) B R AH s P
SIS 0 APAT RSV PN AT AT AT A T it A
W 2 i S5 AN 55 AR () B KAE « Ei M A 0 2P AT
BRI B REEE T A A LTl )7 U S ORGP T
H M AIEAZ T 7 2, M o AT 2 A AT I
FURPATI AL Tyae ok 55 0 B 2 L AT 0 AT 77 20 (1)
EZERS TR s Twn A 28 0 PP A A8 W AT 77 I I TR) mp
SEMEAE T .

Tise R 2 HEATI 7 200 1 R G- 5, Xt
TRNEASWE ) S R AR, I HEE 6 min, HRLAAL
(1) T 5 A 5 U AR 91 A 2% S i A A ZEAT e W T B 8 AT 1
()52 B 7 A2 1K) GPS B IZEE 4 15 il it , UL c Ak 3 &
THHR I SEBr B e . [F]IN), 25 RE B A8 T A R
AACIIS ) AT SE BE KA —HE, PIIE I Ty wnd 0 1
N FLAR 3 B3k ] B8 A AL Qw22 R ), I PR LT A2 38 HY
0.75 min, #HLAAZHL 2 mins
3 4isEii PTAL 54t
3.1 SMKR9th

ST RIREHE LA R, n AT S
FE LD 1) PTAL 7K o 4 i IIR A JLAZ 38 w] ik 1 il 2%
K SR, I 8 T 2 (=) K, 41dii
BT RIS IFR ) 88.8%; ATl LG LA H i
DAY (A T IF A S A AR 1Y) 3.29%, 2978 a5 4T A H
SR 3.6%. 4T PTAL 254 HIAR 5 Eh 3k 3 R

#3 ETUIRAL™IE PTAL @R &L
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based on the current situation
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