55 48 FH5 4 1) B RO E 40 (A ARBEERR) Vol. 48 No. 4
2025 4% 8 J JOURNAL OF NANJING NORMAL UNIVERSITY ( Natural Science Edition) Aug. ,2025

doi:10.3969/j.issn.1001-4616.2025.04.003

JE P R AR A 308 2R 0 i 7 8 v X 5 i 1k

/, N =
B"a, Z2HET
(VLIRS R 2E B S PR B Rl 2222 g, WiV 42 1E 321004)

[FEE] IR RS ZT E R AAZC ST, LE SRR 46 25 M S5 4 i B2 A . AR SO A
A4 B 1997 4FiE AR ZEAT L 2 2023 4R A4l 356 R B0 , R Al A 23 48 43 BT 5 TR 00 i VD 3 R R 28 Al 3¢
A Ry LA R BT 7 A A TR 15 6 2R A3 TIT DO 4% 25 A R TE T Ak S H i R 22 25 SRR B . OV A& 30T 7 W 4%
SERYRRIE AR AL 3 AR AE R R 25 Sk, A0 O T (R I 205 2 B AR AW i T X S5 i 2 X . QRS IR E]#ERS
WrTLAR &3 RDE B 2R B Z5 A R “ A — R — 37 “Bl— R —& " A = AP RESR S5 M e 1. QUILE &
TS AR Oy IR B ) ELRE ) LR (BTTLAR ST B I 2% % B R BI/IMERIR S A7 R B B AT
1o BRI ER T R B R AR5 I3k, OFE T3 R ZE AV I 2R (1 W VT30 TT O 285 25 A B AL v | B AR IRk 07 L Al 21 21
LI3T 1) R W R 2 S 250 IE , 3T T 2 DR 3 100 g i A S 2 A 7 T L 4 R 365007 190 532 T 4 553

[REWR] WAL, &R AL ML 0T, 7l i, #riad

[HESEEIFI29.9 [XEHFEMIA [XEHES]1001-4616(2025)04-0026-13

The Evolution of Urban Networks in Zhejiang Based on
Geely Automobile Enterprise Connections
Xu Shuyang, Jiang Haining
( College of Geography and Environmental Sciences, Zhejiang Normal University , Jinhua 321004, China)

Abstract: Enterprise connections, as a core driver of economic development, has become an important perspective for
analyzing urban network spatial structures. This paper utilized Geely Automobile enterprise connection data from its entry
into the automotive industry in 1997 to 2023. It employed social network analysis methods to explore the evolution of
Zhejiang Geely Automobile enterprise connection patterns and the urban network structural characteristics based on
different segments of the industrial chain, as well as their influencing factors. The findings indicate; (D There existed
significant variation in the network structure characteristics and trends among cities in Zhejiang, with core cities consistently
exhibiting higher connectivity densities than core and peripheral areas. 2 Over time, cities in Zhejiang formed more
complex network structures and interconnected triangular frameworks such as " Hangzhou-Ningbo-Taizhou" and
" Hangzhou-Ningbo-Jinhua" . @)Cities in Zhejiang demonstrated close and potentially vast connections with other provinces.
@The overall network density of cities in Zhejiang decreased from production to research and development to sales
segments , highlighting the need for strengthened links in high value-added segments. 5In the evolution of urban network
structure in Zhejiang based on Geely Automobile enterprise connections, the influence of path dependence effects and
neighboring enterprise organizations remained consistently significant in a positive direction. Conversely, the overall
influence of urban attribute factors was predominantly negative ,while the influence of geographical spatial effects was weak.
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Fig.2 Scatter plots of point out and point in degrees for various cities in Zhejiang based on industrial connections
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Table 1 Changes in urban connectivity density in Zhejiang based on industrial connections

Zid SEN 2 e bR AL B Kbt 4 B B FIHERTBL
[X. 18

XA RKIAGHNE KA XI5 KA KGNS KIRNE XS
Bl X 1.500 0.167 1.500 0.278 4.000 1.056 8.000 1.833
HLIX 0.167 0.000 0.222 0.000 0.000 0.028 0.000 0.042

3.1.2 MK EH T

(1) s B

S BEALAE B O BE RRAE ) 0 B R OO SR SRR R I O X 5 i S IR T R S 25
B 2 TeARR TR RAFAE. O I B, KEBTT R 0, B RERE X I8 4 R FL R 2, — Se T L Dy R
A7, M EAS Hh Il 55 R0 H FRAGIR Y A ReAsi =, T F i o0 B Ay X8 b B R 3847 B g4t oy, R I 5 HeAd 3k T 1)
HHAEFANI . QFFE L. B TR SRR REIE ) PO B R BURWT T A A e,



PSR 4R (AR R 55 48 B 4 11 (2025 4F)

5 EAT =B 2R B3 A AR . T AN AR [ e O AR AR TR 26 1 NS 2, 3
REBT B /5135 5 103.474 1 84.906, —F kR &Y. QAL HO . B REBTBLN K & M A3 o0 B 435
4 15.873,14.286 , X HAIA T 77l B P W SRR i UM T I U BE 43 )R 24.399 116667, 7E
FENVIER R A B GEIR R R A T RN i, 2 SRR 15 ; HAIR T4k 9.091 ~ 10.989 , A4 0 JEE 3
R P AT BB 1 T PO R K A DX — A A R N (T VT AR R T B 2 B R R R
FENVEIMEAT B, 25 3T 7R 5 | SR 5 2 S A ) RUZE 55 5 1T A A BE -5 A G 246

(2) M3 1

N (A 0 24 25 E R, W 25 T TR AR R V45 7T 8 Al AR IS R, T A 1 T 4y A 24 A 4 4 14 7 B
2. DM A T BRI REB B, #1148 45 11 8] 4 £l = I H6 2R 266 G R 50 DA 4 2R3 17 4%, )
2 AR BN 0.036 A8 R 0.155 , 156 B 25 30 1 [B) A il B 1 = Ml e 38 5 55 1T 179 . ) S 38 34 e 5 Q% 4k ()
KR FAAMEZEIN 0.187 L FHE] 0.361, 16 0 X 5 10 2% X W 45 55 2% 22 S K, B4 BT 1] 7= b 3K 2R 43
BRI ZEFEAER R X 5 T U M FRAE 1) 0 B AR AR RRI T AR 55 156 2 — 80 BV LA i )
LY BRIV RN 28 B — MR Ab R 3R in (L[] Aot S B 2 A PR

A R 25 25 BE AT, 8 1 10 PN RIS LU ARG e ST R R Rl A T R T 4%, HL AR I T 4 S A I IR S
SRR DX SRR IR 2R T R LU ARG DIST. 35 PR g B2 (i) e | R PR A | 32 5l 5 At T
JEBYBEANEAE A, AN, o3k T 2 S, FEefal | 5 XS0 e b B 16 B W VAR L X AR
UM A AR N 45 312 52800, KT Ak el Z B A AR IR T BH A 524 1= I 45
3.1.3 M4t T AL

R W VT3 T P 45 e AR (8] 3) B 5 =TT IR R B R JF B FURS & ZE B BT R 3k vl I

(o) Kidh AR BL

AT EFE B B AR SF & H ES -0 GS(2024) 0650 S (AR AEHL K HI/E I 1 FRIe G k.
B3 EFEUBRREMNIZETMEEESTL

Fig.3 Changes in network links among cities in Zhejiang based on industrial connections
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Fig. 4 Changes in the connection network between Zhejiang and other provinces based on industrial connections
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Fig. 5 Changes in agglomeration subgroups of urban networks in Zhejiang based on industrial connections
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Fig. 6 Changes in the centrality of urban connections in Zhejiang based on enterprise connections in the industrial chain
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Table 2 Evolutionary indicators and explanatory variables of Zhejiang urban network based on enterprise connections
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Table 3 Analysis of factors influencing the evolution of Zhejiang urban network based on enterprise connections
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