B2 (15 B RHERR)
Geomatics and Information Science of Wuhan University
ISSN 1671-8860,CN 42-1676/TN

LT

(RIUKZEAR (B BRER)) M E R

RH T 9 28 A 2 ) K o R Lo (X ek A 75 2R G R S M —— DA T AR P i
il

= e, W5E, RO, KL

DOI: 10.13203/j.whugis20230260

WA A 2024-03-11

Mg E R HE:  2024-03-26

g1 g [ de, R, BLE, MRK. T LA A (R R R ) XA A R

G M —— DAV A e i B oI [/0L]. QiR 2% 24 (5 SR RR).
https://doi.org/10.13203/j.whugis20230260

@NKif oL

www.cnki.net

WIS ER: EdmBE LIRS, ffk NSRRI 2 DR R HEBUE R BN g & R S5y
B HEMBARCLE, HEEFRATIF B8 FE TR HEROE i de 5 H e fa 4 )
FIRE R (RIEM S 2R HERRE R, WTEAE AR B IR . BN e A
AR 2 HL DU Y CUfh E ) BV s R P B e 1 o S P S8 Al I 2% 1 AR A B e AUAF £ (il
R ERZEB) A1 CITI AR BAE Y A RE s 2 ARWE TR A B . Bl Rl 77 &g
BB TUSCSR R, AR ARANGGAT 9 S AR ABUT s R fh N 2 LA R 15 [ A R 5T i
AR BOARDRIE, IEB MG —HIVETE 5507 f79 . 87, A0, g th R ROt ERRESS
N ERF ERAI A BRI, SR ERG — 25, AMRBSOESCEH | 1EH . HUE A FRAER A2,
FURTEE T g A HEAT > B0 IE K

HREEIN : 40U TR EE I S (R E2EARIIT] OsfiBoO) By REHARAREL, £ (FE
FARWIH (MZRREO) HARESRE T & LA 5 405 T N 7 — SR i, DL BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN E R . B (o B AR (RIZRRO) A2 B 5l
R H R SRR PR 286 3 4 0 HH ) (ISSN 2096-4188, CN 11-6037/Z), it LAZS 29 BT IR I 285 ik b X 4%
RSN IE AR



2024-03-26 19:29:21
https://link.cnki.net/urlid/42.1676.TN.20240325.1104.002

DOI:10.13203/j.whugis20230260
51 k& =:

frdte, g, RLLE, S5 IR AL (A B S H XIAE S R G ) e ——
PAKTT AP i 380 B o 50 [ ). R DK 2 2430 (15 B R34 8),2024,DOI: 10.13203/j.whugis20230260
(HE Jianhua, HUANG Mian, ZHAO Hongzhuo, etal. The Process of Urban Networked Spatial
Growth and Its Impact on Regional Ecosystem: A Case Study of Urban Agglomeration in the
Middle Reaches of the Yangtze River [J]JGeomatics and Information Science of Wuhan
University,2024,DOI: 10.13203/j.whugis20230260)

T P 28 Ak 2 AT K 7R R 0 X IRAE S R LI
— DKL P T AE eB
firgte’ | & OBaE ROk
1 PR RIS R 2B, 110 1, 430079
2 T B IR AN A R R B G, A )T, 510060
# B WIFPRT RS IEGESHE T RIRTHEREEA T L& L AT
HALATFRIART MBI AS R AN 0T L, HESZFARNEEMTI NI HXER
Vo AT RBUT AL IEA MSPA AZA D HIAE T IRT WA £ 5 ML, AR HFR
AR RE R, Bid QAP oA AR B AT T ik, RATIRT R AL R A KT RS A S
ARGy Rrm. 54T 1) 2000-2020 F KiT b T H NG ZRERAY B ZLH, |
BREAGEFSCERXGAEHED S PO, 2 HXGFREX, RFZMAGIKE B 55, 2)
BB KR £ S M 254 B AL B 70 ) A S IR Ao BRIE S0 2 A P3G m | 9 26 8 R A PR ST S
3) W RABAE IR RIRASZFALA E@Sh3E, NEM EE, £5FREHTE
W PR EGIER, BARR B EHRILA T &, 12 E& MBI R R IRGHSIE
i, £ R AR IE 2 R HAAL BB, R P YR E iAo it 2R L BIMLAT AL LA,
W FBENRREERT ERAESRAAIRTITOV R AU ERNE X AEREELE
RAK. AFRLERT AT RSN IAEZELESZANRARERESF,
XREEE: T %, ASML; RN, i, Kizdisms#
The Process of Urban Networked Spatial Growth and Its Impact on Regional
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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
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impact of ecosystem network structure. Methods: This paper constructs urban network and
ecological network respectively based on night light data and MSPA model. Taking urban
agglomeration in the middle reaches of the Yangtze River as the research area, QAP analysis and
spatial analysis are used to explore the impact of urban network on regional ecosystem. Results:
The conclusions are as follows: 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 development has shifted to a multi-center and decentralized
growth pattern, and the connections between cities have become increasingly close. 2) During the
same period, the regional ecosystem network structure became 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 effect 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 functional 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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Fig.2 Research Framework
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Fig.3 Kernel Density of Urban Agglomeration Spatial Growth Types
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Fig.4 Distribution of Urban Agglomeration Networked Development Pattern
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Tab.5 Results of Urban Agglomeration Network Analysis

W 2% 73 HiT 2 4 2000 2010 2020
R 150 156 177

i 11176 12090 15571

P38 AL 151 155 176

P40 R 2 TR R AL 45 AN B 5 BT, 2000-2020 45 HC 3 i i BA B s 34 2 #0 T FE
IREAF N AL R B ) iR fEAE R X5 BEAE I RIS U 70 U a3, 19X 2% 7 i v R BoR
5 ST R 2 A2 H S DU A F At R R I 2 B o A, B2 e s 23 BRI A S
2000 R385 B e DU 7 L AN YD A5 XK 3; 2010 SR A2 ELIEAE T 69 1, T3
Hr & A USSR TIEE XK, 2020 S Bk @S e R %, AERDARTTE KARE
SRR AESPRI TR AR RS b, RO TR AU Bk U BRI R R B
2000-2020 FALTT A 3 A R 2 AL 2 T Ko 35 H s I, B X R — R4k 251A]
R Z OB BI KIDRTR S S X O O R 46 A 2 ] 394 A e X
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Fig.5 Spatially Explicit of Urban Agglomeration Network
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Fig.6 Urban Agglomeration Ecological Network
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Tab.6 Ecological Network Characteristics of Urban Agglomeration from 2000 to 2020

ML PR iERE ofBf BIREL v iEMK

2000 57 126 0.642 2210  0.763
2010 59 131 0.646 2.220  0.766
2020 67 149 0.643 2223  0.764

3.3 KIL AP TR AL = TR RO XA R G s
3.3.1 BT LR BRI A RAM S L5 IR T

MIBTT P AN EZS PN PR RGERTAI L, AU QAP 20 M7 75 9 068 S T 190 2% 1A= 25 190 2% 3k
ITA R BT AR 04, S5 R AR 7. M QAP AKX R K QAP [l RELE FKE, X
Sk T P 2 A R AR A 4 BAT IR TR e i Ok &, XA R/ I AE 2000-2010 SE5638 K, £
2010-2020 4E T 5 A F v, 54235 WIS RAE 3 B 5 SAHENAIE . 3 WY X I 338 117 0 45 10 8
AR, XA A R4 S5 H i 5e 35, (BRI 1A% , BB 0 48 10 2 ) B 5l IR
XFIEFEHEE A T T, A2 W 2% 451 52 2 AR 3 BB oK

R 7 WAL S5 EEMZ QAP 44T
Tab.7 QAP Analysis of Urban Network and Ecological Network

LRI 2000 2010 2020
QAP Correlation 0.240%** 0.303*** 0.271%**
QAP Un-stdized Coefficient 0.121%** 0.146%** 0.205%**
QAP Stdized Coefficient 0.239%** 0.303*** 0.271%**
R? 0.058 0.092 0.074

TR, e ek RIZEOR P<0.1. P<0.05. P<0.01. %9 QAP Correlation J QAP M5/ Hr45 5, QAP Stdized
F1 Un-stdized Coefficient )4 QAP [B] /37 &5 R

I8 i e D 2% 22 ] A2 L5 X AR AR Y o A SRR AT 20 1) B B 0 AT o G SRR
BEAT 32K, AR M2 AE B A X 5 5 A ST AE S RE S 0, BARSE R ILE 7 FI5 8.
A UE AT X 2% P o1, AR S ERTE 2 BIPH T, X XA REWMITIE . VB REEIR )
AR T PHAGVE T o [RIR, 3a T 90 2% A8 L A s [X 3 th 7 i 8 2E 25U AN 2R 25 JRRTE , B I (] 4
Mo A8 LR B X SN K, X AR APt R RRIE P42 o T AR LU B e AWK, Bl 311 DA
A IR S H a5, XA A 20K 2 52 BIHORBOR IS, 52 2R I A2
Pt A0 B TE KR AL TGP A AR R A 10 S5 A8 L v L X, 3R Bl T I 2% A0 5 o o A 2 X 2%
g LG e, AEZEM.
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Tab.8 the Area of Sources and Corridors Encroached by Urban Networked Spatial Growth

A AU AR IE

Fir PR T AR PR LA L JFREmEAR  EESEhEmAR L

2000  115499.87 km? 1953.81 km? 1.69% 122046 km*>  24711.73 km*>  20.25%
2010 116631.68 km? 6444.17 km® 5.53% 132372 km*> 4594858 km*  34.71%
2020 108328.50 km? 9563.88 km® 8.83%  135925km®  58055.59 km*  42.71%
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Fig.7 The Impact of Urban Networked Interaction on Ecological Network Structure
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Tab.9 Results of Spatial Autocorrelation Analysis
Morran’s | 2000 2010 2020
P28 A8 HL50 07093 0.727%%% 0.758%*
LB RGIIRER 0.815%** 0.788%*%* 0.751%**
LB S -0.268%** -0.279% -0.293 %

VR E, Ex week SRR P<0.1. P<0.05. P<0.01.
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Fig.8 the Distribution of Ecosystem Function Impact
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Tab.10 Results of Spatial Calculation Model

A WA OLS = [ 5 &L I 23 ] 7 295 I ¢ ) A A AR
R AR FLARRN () 3 R SEY A
inter -3.1669***  _1.9110%** -0.1431 -5.9413 -6.0844
(-3.37) (-3.48) (-0.32) (-0.84) (-0.83)
X -0.4876%** -0.2166** -0.1909** -2.8653* -3.0562*
(-2.29) (-2.27) (-2.38) (-1.83) (-1.88)
X, -0.0232 -0.1626 0.0557 2.0077 2.0634
(-0.08) (-1.44) (0.37) (0.67) (0.66)
X3 -0.2169* -0.1026 -0.0080 -0.0975 -0.1055
(-1.72) (-1.25) (-0.16) (-0.12) (-0.13)
X, -0.3318** -0.1550* 0.0348 -0.3892 -0.3544
(-2.01) (-1.85) (0.53) (-0.35) (-0.30)
cons 0.88994***  (,8734%** - - -
(24.94) (20.73)
W inter - - -0.4831

(-0.79)



rho - - 0.9365%+*

(72.97)
LM lag 1026.328%** -
Robust LM lag 30.395%sx* -
LM error 998.502 % -
Robust LM error 2.569* -
LR lag - - 5.58
Wald lag - - 5.41
LR error - - 5.97
Wald error - - 10.39
Hausman - - 41.60%**
R’ 0.1160 0.1474 0.2277

xR Rk SRIROR P<0.1. P<0.05. P<0.01. 5 MFR t4irs. LM, LR. Wald. Hausman 737
LR LM 5. LR A% . Wald #56 LL 2 Hausman f556, robust FRFafdiaie .
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