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Abstract: Objectives: It is of great significance to explore the ecological effect of urban network process for
regional sustainable development. Existing studies have studied the impact of urban network on ecosystem
function from the perspective of externality, but paid little attention to the impact of ecosystem network
structure. Methods: We construct urban network and ecological network respectively based on night light
data and morphological spatial pattern analysis model. Taking urban agglomeration in the middle reaches of
the Yangtze River as the research area, quatratic assumption procedure analysis and spatial analysis are
used to explore the impact of urban network on regional ecosystem. Results: The conclusions are as fol-
lows: (1) From 2000 to 2020, the network spatial growth trend of urban agglomerations in the middle reaches
of the Yangtze River has become increasingly significant. The former single—center agglomeration develop-

ment has shifted to a multi—center and decentralized growth pattern, and the connections between cities
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have become increasingly close. (2) During the same period, the regional ecosystem network structure be-
came increasingly complex, the number of ecological sources and corridors have increased, and the overall
network connectivity efficiency has improved. (3) The growth of urban network has a positive externality on
regional ecosystem. From the perspective of structure, the ecosystem structure is affected by the positive ef-
fect of urban network development, and the overall network structure has been improved. However, with
the continuous advancement of the network development, ecological sources and corridors will gradually be
occupied and disturbed, and the flow of matter and energy in the network may be hindered. From the func-
tional point of view, urban network development alleviates the impact of regional ecosystem function.
There was a significant negative correlation between ecosystem function and network interaction intensity.
Conclusions: The results can provide reference for the coordinated development of urban network process
and ecosystem.

Key words: urban network; ecological network; network externality; urbanization; urban agglomeration

in the middle reaches of the Yangtze River
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Table 5 Results of Urban Agglomeration Network Analysis

1o £ 53 H7 2 5L 2000 4F 2010 4F 2020 4F
/A 150 156 177
/% 11176 12 090 15571
A B 151 155 176
22
sl

b (1541}

(c) 20204 M £ 22 HLA% J&)

P4 T A ) 4 2 ] 2 Ak
Fig.4 Spatially Explicit of Urban Agglomeration

Network

32 KIPHEHTHAESEGEMEEREST
WS s KV R T R AR SR

A7 B 5 X v R S LA B AR TG 0 2 ) Ll DX 4
B 43 JE P Hb A b B RS R T A A X AR, A7
N ZEUE B 17 5 w55 /0N ) s 2R 25 R B 4 ok i
55 o T AR 2SRRGB R 22 4 A AE JR b 22 T VIR
Ji Al JEE 0 ST D LA K 0 I8 SF I A% Ml 3 2 by
ARG b O3, N O A £, 4 Hb ISR DUBE L bR
Hb KRR I MR L B S 2 NS B
P, Az 25 AR T M 3X B 26k A A T R 2 ik N 2RI B
REL VBT 2% 4 5 1)

HAR R, 2000— 2020 4F K YT i 3k T B 2R
A5 VR M KICRE AN 57 B i 21 67 B, Az 25 R 18 i
M\ 126 2518 3 149 %, F B X B A A R 5 W 4%
St H M A5t . NI G R AE 1 BOR U, Hoh
a H8 B W I 4 P AR R B IR % b S B A S [
% H0 5 7T B8 28 40 1 B R P A Il B0 LA 5 8 3
BB R ) 4% v A Y SR R M S R
BV P 26 A R T 2 3 B ORI 2%
HEAE R BV 4 v BT AT R R Y R N 2%
FRAE

W 6 Fron , X3l 25 W 45 3 46 ARR S K,
FUERMS L A E S o tEa Tt
a Fil y 38 BLTE 2000—2020 4F 55 388 K5 W6/ , 4 1k
ATh 4 S 38 K, 8 W IX 3 A 285 28 45 7 400 300 30 T R 4%
b % J A B A /N I A, 4 I R U S L A
g, 76 30T 4% Ak & T R R H R BH B AG B L 4
JE B U SR ET— B BT TR o 46 Y 34
RS KT AE /N, A 25 R 45 3 T R AT A BT 4R
Fo AT UL 2000—2020 4F Xl A= 25 2R Gt I 4% 25 4
H 25 52 3% , (0 32 30 17 W 2 & e Ak 1 5% i) s ok
%N



5% 50 &5 10

i A 2 - ITIT 0 2 1 2 i) I el R R LT DX ek A 3 R G A B W LUK P i T R S ) 2105

o RFSAR ——AEAIE RS

e
=105 205
{194

F5 I e A A M 4 K

Fig. 5

R 6 2000—2020 5 i i B £ AW K HFAE
Table 6 Ecological Network Characteristics of Urban
Agglomeration from 2000 to 2020

Ay BBECE /e IR/ o8B pIREL yHREK

2000 57 126 0.642 2.210 0.763
2010 59 131 0.646  2.220 0.766
2020 67 149 0.643 2.223 0.764
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Urban Agglomeration Ecological Network
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Table 7 QAP Analysis of Urban Network and Ecological

Network
FaliiE 2 2000 4 20104 2020 4
QAP #HC BT 25 R 0.240™ 0.303" 0.271"
QAP FERfEfL R &L 0.121™ 0.146™" 0.205™

QAP R iEfL R K 0.239™ 0.303™" 0.271™

R? 0.058 0.092 0.074

T ++#38R8 P<<0.01,

R8T &N T EIGIKE &R M B E E R
Table 8 Area of Sources and Corridors Encroached by Urban Networked Spatial Growth

KGR : :

T TR km? P £ o8 1 B km® At/ % R TA/km® EEE S A km® A/ %
2000 115 499.87 1953.81 1.69 122 046 24 711.73 20.25
2010 116 631.68 6444.17 5.53 132372 45 948.58 34.71
2020 108 328.50 9563.88 8.83 135925 58 055.59 42.71
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Table 9 Results of Spatial Autocorrelation Analysis of

the Impact of Urban Networking on Ecosystem Function
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Table 10  Results of Spatial Econometric Model
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