5541 B 21 W) *E &~ 2 Eild Vol.41,No.21
2021 4F 11 A ACTA ECOLOGICA SINICA Nov.,2021

DOI: 10.5846/stxb202007221918

s W ZRARAR A AL, R XIAR, B L B T RO AR A5 AR I AL T P R T R k€5 BB AR 20 AT I s b R T AR AR S 2 AR, 2021, 41
(21) :8408-8420.

LiKM, LiCL, Cao J J, Wang H, Liu M, Lii J J, Hao Z.Spatiotemporal evolution characteristics of urban green infrastructure in central Liaoning urban

agglomeration during the past 20 years based on landscape ecology and morphology.Acta Ecologica Sinica,2021,41(21) :8408-8420.

ETEURESFRNIZ TR SRS EEMIZE 20
FHRZEREEE

LS SIS £ AE SR SR -PT S
1 PYILIIRE R 3 S IR R =2 5, 2201 730070

2 ERHEBE DR AR AR S FSE BT, vh Rl By R AR AR A AT T 490805 L 110016

3 MRS B AR B AR EET 100195

4 L TAEESHE IR TG T 110016

5 HBETAESHE MRSl HIR 276800

FHE IR SR LR (UG AR NI T 1% B AR AR BRI, A2 A i T PR R A AR, PSR i A =~ UGT iy
2353 ATHE R BOE AR XA T S (e 23 (R4 540 5 B3R N B SRS AR i T e R R I A A X, R
B HHERT % (GEE) FE A5 T 2000—2019 4E3:24 4800 5 Landsat 515 6948 B 45 BORUK PR $E B, 37 FH 48 55 B0 (8 43 %0 07 0, it
RIS T 10 7 op IRk T A 20 4R 1) UGL, 7Rt Eeatt I, 32 5 A Jm 78 BORIE 25 4 23 (AR SR 40 B 5 15 (MSPA) , e MF T 20 4
(2000—2019 45 ) # £ i ) RUBE 130 7 spB Il i UGL S 0bAs Rl i An R g, S5 SR RH 20 48], 13 7 3 0 i B UGT A2
Wesh L THREE 2000 419 170.28 km*#EK 2] 2019 4F 275.68 km?* , BRI 62% , {5 h TR T DK, He b 3o 7 2 g IX i AR
Y ELBIAS I T F% , R 2000 4F119 25.73% T RE3 2019 4F 1) 19.72% , B3R T 2 2 (B s e i J5 ok as sk, BFax i, ks
B UGT UL e AR BN, e 35 S B e (9 3 Sk 0855 , SeTE S T AR EE HL &2 24 Ak, HL 7625 1) A J&y b 0 in 4310, UL EE
Wz MGG AR 2, AL, UGE A0 K B3R TT 3 ik Bl i 3 6, FF 4 Ak i 20 X M4 X 43 SRR 5 IX AR LA 28 AU 1 UGT 5%
4k UGL FW, o5 UGT BT AR B L5 B 2000 4R 11 46.2% R B 2019 41 37.26% ; ST 145 X UGT A2 fb i M RIZL 8 5 52 21 bk
TP skAFZm , BT AT A PSR T Ak X UGT 23 8] 9 45 4 R 5 AR AL A 3E T UGT B3R T A= 24598 44 Jy Al S $ (b R S 43 e
A

FABIA LT PRI TR T A B WA R TR

Spatiotemporal evolution characteristics of urban green infrastructure in central
Liaoning urban agglomeration during the past 20 years based on landscape

ecology and morphology

LI Kongming"?, LI Chunlin®, CAO Jianjun" ", WANG Hao’, LIU Miao>, LU Jiujun*, HAO Zhen’

1 College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

2 Key Laboratory of Forest Ecology and Management, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China
3 Piesat Information Technology Company Limited, Beijing 100195, China

4 Liaoning Science and Technology Center for Ecological and Environmental Protection, Shenyang 110016, China

5 Rizhao Service Center for Ecological and Environmental Protection, Rizhao 276800, China

EETH : HR A RFF 35 (41871192,41730647 ,41771200) 5 H A7 e A Bl Tt 4 A 285 7K S A S 6 28 O Ji HE 46 ( KLEIRB-ZS- 16-01)
Wi B #:2020-07-22; W 4% Hi kit H 83 :2021-07-05
# WIHAE# Corresponding author. E-mail ; caojj@ nwnu.edu.cn

http ://www.ecologica.cn



21 8 2SR BT ROMAE A2 0 AL T BRI T R SR B SRR 20 4TI ZS A JR) AR 8409

Abstract; Urban green infrastructure (UGI) , serving as the essentially ecological barrier of cities, is an important way to
solve urban environmental problems. It is of great significance to study the spatiotemporal pattern and morphological
evolution of UGI in rapidly urbanizing area for optimizing the network and layout of urban green space, improving the urban
living environment and enhancing the city’s sustainable development capacity. Using the Google Earth Engine ( GEE)
platform, the vegetation index and water index of about 4,800 Landsat images from 2000 to 2019 were calculated, then the
UGI of central Liaoning urban agglomeration was extracted by using the index threshold method in this study. On this basis,
using the landscape metrics and the morphological spatial pattern analysis (MSPA) , a continuous time series analysis was
further conducted to explore the evolution trends of the UGI landscape pattern in central Liaoning urban agglomeration from
2000 to 2019. The results indicated that the UGI area of central Liaoning urban agglomeration showed an upward trend,
increasing by 62% , from 170.28 km” in 2000 to 275.68 km” in 2019. Due to continuous urban expansion, its proportion of
urban built-up area declined gradually from 25.73% in 2000 to 19.72% in 2019, indicating that urban green space
construction lagged behind urban expansion. During the study period, fragmentation of the UGI in this urban agglomeration
intensified, the dominant patches’ area decreased, the patches’ shape tended to be unconscionable and diverse, the UGI
landscape became spatially dispersed and patches cohesion of UGI decreased. In addition, the UGI was gradually
encroached on and transferred to other types of UGI, such as edge, bridge areas, branches and loop, or non-UGI landscape
with the urban area expansion, its proportion in UGI decreasing from 46.2% in 2000 to 37.26% in 2019; the UGI in urban’
s margin changed more intensively and was more affected by the urbanization process. This research can provide technical
and decision-making supports for the layout and optimization of UGI network in rapidly urbanizing areas and the construction

of UGI-based urban ecological security pattern.
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Fig.1 The location of central Liaoning urban agglomeration
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Fig.2 Urban green land and water area changes in central Liaoning urban agglomeration from 2000 to 2019
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Fig.3 UGI area and it's proportions of the total built-up area in central Liaoning urban agglomeration from 2000 to 2019
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