55 49 BT 4 R RT3 (A SRR R Vol. 49 No. 4
2026 4% 8 J JOURNAL OF NANJING NORMAL UNIVERSITY ( Natural Science Edition) Aug. ,2026

doi:10.3969/j.issn.1001-4616.2026.04.001

FET- A2 AV B I KT = M M b X %3 ]
I8 5% 15 Ak 4% Jg B ss el DR 32 W 5

Sk, K A HEER

(1P SRS R Rl 2% 2 B, V1958 Mt 210023)

(20LHAE I BB ITT & S5 R I R 63T bt V125 B st 210023)
[FE] LImasS 3N S A GIS 25 M1 53471 75 B Ak 22 I 45 43 87 5 WL ff 7 2019—2025 4F4< = ff b X 7E
R 7 B TACEE A T 1928 (IR 2548 JR) B AL RRAE 132 s 3R S PR 3 12 Ml X B 28 i s [l 43 5 1Y)
MR . SRR OB R R MY 2B & W5, LGRS R , 5850 3045 2 A AL (7 P8 B R 15
BN Z R E A0 I TT RS 140 QW45 2 B A0 - 20 G540, B2 P 4 THE B (R 3R 1 A% @38l
LI 2485 DN S 2 3 e ) A3 B 1R R TR 4 AE R S R Ak 2 D b IR], Rl T R ERE T 5 3K
IR A A = A i DX P 5 35 ) D) RE TR BE Rl s D2 U R K T 2RI BT B R R
0B 7, AR 2R S (8] 40 S B 3RS A - D Rl RR & 2L R 38 3 . 7R ok & e v i M LA = A b IX 125 IX.
WOEIE B E KRR TIRETY S, s X s [E] 2540 M b 32 8] 42 B 1) T AR I R 46 5 80 ) AT (2 i< = Al IX — 4%
bk .
[SE$IR] 2, (7B, 25 ML A, s2ma 2R KL= AN IX
[FESESIKI2 [XEIREL]A [ XEHS]1001-4616(2026)04-0001-13

Research on the Spatial Network Evolution Pattern and
Influencing Factors in the Yangtze River Delta Based on

Traffic Flow and Information Flow
Miao Lianjie' ,Zhang Li"*,Lu Yugi'?
(1.8chool of Geography,Nanjing Normal University , Nanjing 210023, China)

(2.Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing 210023, China)
Abstract : Guided by the theory of flow space,this paper analyzes the patterns and evolutionary characteristics of spatial
connection networks in the Yangtze River Delta from 2019 to 2025 from traffic and information flow perspectives using
GIS and social network analysis. Geographical detectors are applied to identify factors influencing spatial differentiation of
element flows. The results show that : (DThe element flow network exhibits significant spatial differentiation , with Shanghai
dominating flow pattern. The traffic flow network shows adjustments in hub status, while the information flow network
remains stable with core cities leading. 2 The network shows a core-periphery structure, density has increased but
cohesion remains low. @) The traffic flow network has shifted from partial connectivity to comprehensive interaction , while
the information flow network has evolved from a hierarchical radiation pattern to a flattened , polycentric, and collaborative
structure. Their " hard connectivity" and " soft coordination" complementarity drives the Yangtze River Delta from
geographical connectivity to functional integration. @ Economic expansion, consumer demand growth, and active in
innovation are core drivers. Spatial differentiation of element flows in each city is shaped by their synergistic coupling.
Future development should optimize cross-regional corridors, cultivate secondary functional nodes, and transform the
regional spatial structure from geographical agglomeration to a functional connectivity network , thus promoting integrated
development of the Yangtize River Delta.
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Fig.1 Hierarchical diagram of the element flow networks in the Yangtze River Delta
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Fig.3 Core cities of the element flow networks in the Yangtze River Delta
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Fig. 4 Block division of the element flow networks in the Yangtze River Delta
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Table 1 Block model analysis results of traffic flow network
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Table 2 Block model analysis results of information flow network
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Table 4 Detection results of factors influencing the element flow networks in the Yangtze River Delta
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Table 5 Interactive detection results of driving factors for spatial differentiation of total urban

element flows in the Yangtze River Delta in 2025
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