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Fig. 2 The spatial distribution of urban shrinkage degree in counties of Chongqing Municipality
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Fig. 3 The spatial distribution of shrinkage evolution in various dimensions

*2 AEBH£E Moran I5H# 16
Tab.2 Global Moran’s index test for different periods

Eisgian 2003—2013 4 2013—2023 4 2003—2023 4F
4 J7) Moran 8% 0.702 0. 641 0. 688

R 0. 006 0. 007 0. 006

z 1343 9.277 8.235 9.129

p1a <20. 001 <20. 001 <0. 001

3.1.4 FEBEHEXIH

TE42 Ja) B ARG o3 A 4 Lt | i — 20 R A7 Ry &8 8 AR G 43 B o I 2 il 25 [R1 R R Jm) 46 A 58 288 ) DA T B 1 WU
53 AT DT B T W A N BB OCER A . AR S R B A SC A B 45 A L R LUK G X B 1 5 TR 3R A A A A X R 3
Sy v -t RGO SRR A IR o v (B I A 1R SRR AR IR (U o 1 0 D) 2R 4 BRI IR (V%2 )
RAEASL 4 BRI, TR E5 A WA BE v (BRI 198 DG IX B 5 25 B e i B s (O A9 JR i IX BLAEFE et 1 L
A ] SCHK

P &1 4 AT, o DR T B B T O 1 ¥ A A A S P AR ARV T Y A T 43 SRR A L 2R TR B AT 5 A Y A
RIS B R A W R RS XU R R FL R, - R R A R R A X A T o A
T 3k XA B DX B i b X L B XV XA I, HBE A ) HEAS L S R ORI XA
S B DX B 38 2 B 5 3 55 T2 IR T Xl AR 2R N I Bl A A ) I R KON 2 WA OG . IR IR R A 2R R
LXK AT 40 A0 T AR b = R DX ek 1 B AR B AR Il B A B AR M, 82 A O X EL R TR gl g R X O 55 Y



%3 R F R T A AR R B AL BT R 63

SOV IR XY S AR SE Ve RS Y ot . e IR SR A IX 5 2 S B JT AN TE 20032013 AF A TN IX . Z J5
AR B B2 e R T N DA S DX 3l T 5 TR DX B i R B R e T ) . AR D 5 — 2R e BT AR AR R
T A R oA T NI IX R AR AR F PR P 3 X B o b, 387 X8 B | SR B 45 Xl R T ) v ] e
o DXCEL A AL AR 2 R 30 DX B W 4 AN A AR GE i R SR s 8] SCHK L 2 A R O R B 3 ARG

RALER LR Bk
AREEAR N ENTE-2iPS N ENTEiPY N
R P~ A PR

R A A [ R A B (R A

I - R AR I TR | RUSEE  il
{[iSgiie &S * -k R 4! - R4

¥ e !

0 50 km 0 50 km 0 50 km
[E— [E—
a 2003—2013 £ b 2013—2023 £ ¢ 2003—2023 F

B4 EMBETHRENZERRBEHERREELE

Fig. 4 Clustering map of local indicators of spatial association of urban shrinkage across different periods
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Tab.3 Shrinkage degree of cluster centers in different periods

2003—2013 4¢ 2013—2023 4 2003—2023 4
Ei=Ray LA 7 1T 74 v 7 I I 74 Il 74 IV 7 I I 74 1T 74 v 7

A4 0.470  0.236  —0.049 —0.041 0.186  0.329 —0.067 —0.051 1.003  0.425 —0.100 —0.055
ZEWERRE 1. 607 0.872 0.241 —0.381 0.343 —0.172 0.160 —0.296 3.661 1.137 0.246 —0.924
aSE4EEE 0.935 0.337  0.018 —0.127 0.143  0.141 —0.023 —0.108 1.709  0.498 —0.043 —0.305

RIS R

b eSSl N N N
[ BEEES A [ RRIEES A | BEiESS A
[ BIEREES [ RIEEES [ BIgIEEES
] mmsesk R EESS 0 mages

IVEIZRE VAU

IVEIZEH

0
[E—

[ E—

[ E—

a 2003—2013 &£ b 2013—2023 £ ¢ 2003—2023 &£

5 EZREAWTHTWHERN k-means BERSHE

Fig. 5 k-means clustering distribution of urban shrinkage across different periods
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Tab. 4 Selection of influencing factor indicators
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Tab.5 Statistics of regression coefficient in GWR
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Fig. 6 Spatial heterogeneity of influencing factors
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Resources, Environment and Ecology in Three Gorges Area

Identification of Urban Shrinkage Characteristics and Analysis of

Influencing Mechanisms in County-Level Cities of Chongqing

ZHU Mengxiao', MIN Jie'”’
(1. School of Geography and Tourism, Chongqing Normal University;

2. Chongging Key Laboratory of GIS Application Research, Chongqing Normal University, Chongqing 401331, China)
Abstract: Urban shrinkage, as a phenomenon accompanying urbanization, has begun to emerge in mountainous cities in central and
western China. Objectively and accurately identifying the characteristics of urban shrinkage and exploring its underlying mechanisms
are crucial for coordinated regional development. This study takes 38 county-level administrative units under the jurisdiction of
Chongqing Municipality in 2023 as research objects and constructs a three-dimensional framework integrating population, economy,
and space. By combining spatial autocorrelation analysis, k-means clustering, and geographically weighted regression, it
investigates the spatiotemporal differentiation, spatial agglomeration patterns, and influencing mechanisms of urban shrinkage
across Chongqing’ s counties from 2003 to 2023. The findings reveal: 1) The spatiotemporal pattern of urban shrinkage in

‘

Chongging exhibits a polarized structure characterized by “core growth—peripheral shrinkage” with growing districts highly
concentrated in the main urban area, while shrinking districts are mainly located in the Three Gorges Reservoir region of
northeastern Chongqing and the Wuling Mountain area of southeastern Chongqing. 2) There is significant spatial association in
urban shrinkage, with high-high Chotspot) clusters extending from the core of the main urban area toward adjacent suburban
counties, while low-low (coldspot) clusters expand continuously in the Three Gorges Reservoir region of northeastern Chongging.
3) k-means clustering identifies four distinct types of shrinkage during the entire study period, consistent with a gradient structure
of “core—transition—periphery”. 4) Factors influencing urban shrinkage in Chongqing’ s counties exhibit marked spatial
heterogeneity, with income levels and industrial development being key driving factors that suppress shrinkage, while elevation
serves as the primary geographical constraint factor promoting urban shrinkage. Based on the above findings, this study proposes
differentiated response strategie, including precise classification governance, strengthening endogenous driving forces overcoming
mountainous constraints, and improving collaborative mechanisms, with the aim to provide theoretical and practical references for
formulating differentiated development strategies in Chongqing’s counties and similar studies in China.

Keywords: urban shrinkage; spatiotemporal pattern; k-means clustering; geographically weighted regression; Chongqing
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