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Tab. 1 Descriptive analysis of the correlation factors
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Fig. | Temporal variations in urban polycentricity in Chma, 2005-2015
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Tab. 3 Characteristics of evolution patterns of urban polycentricity in China, 2005-2015
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Tab. 4 Spatial distribution of urban polycentric evolution in China, 2005-2015

=Sk

AR

i

[

st KA

ForbLa 61
AeTES

L RE
Bk

Jerbt o] 247
EA N
ZHULIBAE T

M

BEMITT AT
failri. Sl

Bl Em . b
oy AR, T,
T WIRHTT . AN
AR KREW . AR
i N KIEN . A
EE o TN R T TN /9 1
B, . M
. O, HRERTT . A
INTE L KT SRR
WELET . M . # R
L T YT
MTi ., . BRI
e, BN 3ERE
. Y. E .
Wik . L PET . IEUT
i mikT . e, K
ZT . MM, RRT .
MR M. Tk
i T, .
B, Wi, BRER
oL RMT . M. =
W, =W, B
sk . FROCTT . 4%
oL BT WP A
FEW . BN, Fi
iy ZMT . Eilr . K
HETT L ARIATT . MY T
BT RN T
. ErT . AT, R
T R P
BMT L, e, B
. WEN . KRR
I T W1 = </ 3
oL BT, Py, R
T T

FiENT . HRAT. =i

ST AR, AT

TR ZE U H X
K, ko
PR BT
JEATN =S )

BTN 4
B, i
filrk i .

LR
=RITRITAN
KA
KT
HEZAITIN

LT
BT
AR
E RN
PN NN i I
RO L SR T  RLBH A
T BT R
T ESEETT . AL, R
L T, e e
W, WER . B A
m AEARM T, R
PRIl AR L SRR
JATIT L RN T E T
JL . XS VE L R
TR ALIRT L U
IR AR AT
WL SE . L
W H AT, CFTR . W
ERIINEE VS N o = R
W =0k R, b
e, HRBATH . AT, X
LN EAN 1S T E /) R AN
gfedi o BN L R
WA W
JEWI T W FE R
ol o T N
BT B2 fFHTT
M VRET L B
SEIN PR HEAT
AT AT E
b5 L I N S B N
. Ry

SRV AIN
2N
Kb,
L ZANEIN

PHET M

PREE RIS B AN . BRI
GB . SRE R R
RRET . BT, R, YRS
M. S AR . S
RO VA . B .
L BT SR SRR
IRIEA M | s . DI
BN, B0 . SR %
HAM . S ASe . B
WL ORERT . AR, Mk, K
foertr . v

BISEHR ML | T . EIAR T
Rl LT, kT, B RUR
. B AN i
i, B IIIE EAM . REH .
Wt P A HESRE A |
JOH P AN Sk . B
. PO, HEbkTT . SR
sl RTHLES  DEANTE AT . 1
EUURT . WA . BB,
M. AT, Bl A A
e, R M . Ak
frL WP N AR
Femi. BT, MILT. KL
i, S, BRI A A
M. R AR TR A . BTG
MM . i T . AL
. FE. mIH . ok
DIt B2 gti . R 3
i, SRR, R R P
i, BT PR R
B PUEAEE T A . A
. KRN, BERT. @,
it

T

LLITAS JEEAHIR RN« ARIT

(R AR K SR i R rh 2 PR ST o A S R B X BB 2 2 ARV e . v
MISF AR IRHIX, Sl R R RE AL . 2T ) 2 DB E N 0, (HE R T



43 Ly A5 WA B AR R X b E T 25 2 i M AL AR 5 795

x5 AEPHEHOEXEXNGITEESR
Tab. 5 Key statistics and discrepancies of patterns of urban polycentric evolution
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Fig. 2 Identification of population centres in Bortala Mongol Autonomous Prefecture
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Fig. 3 Temporal variations in population centres in Binzhou, Ankang, and Urumqi, 2005-2015
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Fig. 4 Temporal variations in population centres in Shanghai, Hangzhou, and Chonggqing, 2005-2015
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Fig. 5 Temporal variations in population centres in Huizhou and Shenzhen, 2005-2015
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Fig. 6 Temporal variations in population centres in Ningde and Rizhao, 2005-2015
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Fig. 7 Temporal variations in population centres in Yinchuan, Jinhua, and Chaozhou, 2005-2015
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Tab. 7 Estimation results of the mixed effect model
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Tab. 8 Comparison of model results
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Exploring the evolution of morphological polycentricity in urban
China from the perspective of temporal heterogeneity

MA Xiuxin', LIU Yaolin"*, LIU Yanfang"*’, JIANG Ping', AN Zihao', ZHANG Xianghui'
(1. School of Resource and Environmental Science, Wuhan University, Wuhan 430079, China; 2. Key Laboratory
of Geographic Information System, Ministry of Education, Wuhan University, Wuhan 430079, China;
3. Collaborative Innovation Center for Geospatial Information Technology, Wuhan 430079, China;
4. Institute for Transport Studies, University of Leeds, Leeds LS2 9JT, United Kingdom)

Abstract: The existing research on the temporal heterogeneity across the urban- internal
polycentric developments remains insufficient. To fill this research gap, we employed the
relative minimum threshold approach to measure the intra-city morphological polycentricity in
Chinese prefecture- level cities, 2005- 2015, using the 1- km- grid population dataset. The
hierarchical-cluster analysis was then adopted to induce the patterns of temporal variations in
polycentricity. Finally, the mixed effect model is used to capture the temporal heterogeneity
and explore the correlation factors of intra- city polycentricity during the focal period. The
results showed that: (1) the multicenter structure of Chinese cities has been basically formed
around 2010; (2) five evolution patterns were identified; (3) the urban-internal morphological
polycentricity presented significant correlations with the geographic features, demographic
characteristics, economic performance, infrastructures, and city size; (4) consistent with the
classic urban structure theory, the evolution in urban China exhibited significant temporal
variations and conformed to the diffusion- coalescence development pattern. The research
findings and corresponding methodologies of the current research can help to advance the
understanding of patterns of urban polycentric developments in urban China.

Keywords: urban polycentricity; temporal heterogeneity; pattern Induction; determinants; mixed
effect model



