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Table 3 Hierarchical statistics on connection strength of e-commerce express logistics network in three urban agglomerations in 2019
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Fig.1 Spatial structure of e-commerce express logistics connection in urban agglomerations under different network reservation states in 2019
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Fig.2 E-commerce express logistics network modes in three urban agglomerations
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Fig.3 Logistics function distribution map of counties in urban agglomerations in 2019

FHR . K A AR BX (54 3 A, A ok
SR T AR T AN 2 2 0 T AR I T A A B X,
i L 7R 5 DX A A 3 A R A A AT R A T, AR
FEX I LI T R A B AR A o AR B X KR
Bb, BRI T DA SR T R AL,
Al DI REIX 73 BT 30T R e A o S S T A i Ok
A 2 B X, A BRI TR Y, R BRI & X
LM PGB o FERR = AT RE
Hlg v i) B X, Wi dan o 2R B DX v o A1 AE Bk
S PIRER, BTN ZRSE T AR YT 2 B B
DX it N S AP A 7 B X, BT T R
PHERANZR B o i EE AR A B IX o, i R 7R B X
e oh oG P AR A L AT e LT A AT L X ) R
T3 HESNH -

2.5 MBHZHME R

A QAP [al A Hr &5 R (R 4), 7T ik R4y
T 0.85, Ut B HR AR A 58 0T HEL R R A I 4%
(I fiRRE ) B8 I 85.0%, A7 ik ke = 3, HoAT
RAB ALY 0.000, B T 1% KB E AL

M QAP [mIH 53 #r 45 R IEE R K R o,
N B ) SEEEHON AN R 3R AR = R A
LN REACIVEES e PN XA PRF o P P i
KPR AR R 45 T GRS HE B L, IR A S 5
Wi BRI DI P 28 T B S0IE 1 RAC AL 0 o B2 1) T 1k
Sk IR 2R, = KT R DRI U0 I 2% 0K AR 2
B H DX A L3k T 1 1 K 2R 9 P S T U 5
FRIRE A, 3T A PP AR T AT BB e B Lo 3l Tl s A
SR JE RN 2P B A s, B X 4K



1404 Hh H

B

41 %

R4 WHREBPEVRNERE QAP EHSHT

Table 4 The QAP regression analysis of the formation of e-commerce express logistics network
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Spatial Structure and Formation Mechanism of E-commerce Express Logist-
ics Network in the Three Major Urban Agglomerations of China

Li Yuanjun'*’, Wu Qitao’, Zhang Yuling’, Wu Kangmin®, Zhang Hongou’, Jin Shuangquan®

(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China;
2. Guangzhou Institute of Geography, Guangdong Academy of Sciences, Guangzhou 510070, Guangdong, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Guangdong Provincial
Transportation Planning and Research Center, Guangzhou 510101, Guangdong, China)

Abstract: The modern logistics industry has the advantage of going deep into all industries and is a new en-
gine for economic growth of urban agglomerations. The express logistics industry, as a rapidly developing ser-
vice industry, has gradually become a leading industry which promotes the transformation of circulation and
stimulates consumption upgrading. And it further promotes the integration of urban agglomerations. Studying
the spatial layout of express logistics network and exploring the network formation mechanism are of great sig-
nificance for promoting the coordinated development of express logistics and improving the modern service in-
dustry in urban agglomerations. This research selected three major urban agglomerations in China, including
the Yangtze River Delta, the Beijing-Tianjin-Hebei, and the Pearl River Delta as the cases, and the social net-
work analysis, random forest classification methods and Quadratic Assignment Procedure methods were ap-
plied to analyzing the spatial structure characteristics of e-commerce express logistics networks at county scale
and further explore its formation mechanism. The results show that: 1) The network density values are high, in-
dicating that all three major urban agglomerations have formed typical network space structures, and the flow
paths of e-commerce express logistics between cities are extensive. In the Yangtze River Delta, the e-com-
merce express logistics network has formed a hierarchy-shaped spider web structure, and the intensity of inter-
county connections gradient decreases from strong to weak with Hangzhou Bay as the center. The network
character has formed a “Beijing-Tianjin” dual core structure in the Beijing-Tianjin-Hebei due to administrat-
ive barriers. The network has formed a “Sui (Guangzhou)-Guan (Dongguan)-Shen (Shenzhen)” logistics link
corridor in the Pearl River Delta and the intensity of inter-county connections increased from the periphery of
the region to the east bank of the Pearl River Estuary. In addition, connection intensity in all the above e-com-
merce express logistics networks show the effect of hierarchical diffusion rather than proximity diffusion.
2) The logistics output-oriented counties are concentrated in the middle of the urban agglomeration, relying on
the central city for outward express logistics dispersion; the logistics input-oriented counties are scattered in the
periphery. Furthermore, the logistics balanced counties in the Yangtze River Delta are widely distributed; the
low logistics input-oriented counties distributed in the northern Beijing-Tianjin-Hebei; and the high logistics
output-oriented counties show an obvious centralized distribution pattern in the east bank of the Pearl River Es-
tuary. 3) The formation of e-commerce express logistics networks are mainly influenced by per capita dispos-
able income, permanent resident population and inter-county distance. The results are important to enrich the
urban network theory as well as enhance the level of modern service industry and the overall competitiveness

of urban agglomerations.

Key words: urban network; e-commerce express logistics; network spatial structure; three main urban ag-

glomerations in China



