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Abstract: As the highest spatial organization of urban development, urban agglomerations will inevitably have a coercive
impact on the regional ecological environment during the rapid urbanization process. How to balance the ecological
environment and the development of urbanization has become a problem worthy of attention. Taking the Yangtze River Delta
Urban Agglomeration ( YRDUA ) as an example, based on the Google Earth Engine platform, this paper analyzes the
ecological environment, urbanization intensity and the coupling and coordination characteristics of the two in the
development process by integrating the daytime optical remote sensing and nighttime light remote sensing data. The results

show that: 1) in the past 20 years, the Remote Sensing-based Ecological Index ( RSEI) of the YRDUA has been rising
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steadily, and the ecological environment has shown a trend of improvement, but the regional differences are still significant.
2) The Comprehensive Nighttime Light Index ( CNLI) can accurately depict the urbanization level of the urban
agglomeration. During the research period, the YRDUA has formed a multi-level urbanization pattern from east to west, in
which the high-intensity urbanization cities are concentrated in Shanghai and its surrounding area, while the low-intensity
urbanization cities are distributed in the west of the urban agglomeration. 3) The Coupling Coordination Distance Model
(CCDM) based on CNLI and RSEI can effectively identify the coupling coordination degree of urbanization and ecological
environment in urban agglomerations, and divide cities into good coordination type, primary coordination type, urbanization

lag type and ecological environment lag type according to quadrant characteristics.
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RSEl; ##/84: BHEEF545L, Remote Sensing-based ecological index; CNLI: £ 01X H:484K, Comprehensive nighttime light index; CNLI( AR
a,b,c) 5 BIFIR AR CNLIE

2.4 Google Earth Engine V-5

Google Farth Engine( GEE) J&2— N 3ETF = AT 2P ZS M 38T V-5, B Google [ KT 68 1 RENS
IO X 4% b i 5 I (9 412 ERBR IR GEE 1E = 3 PG4 T 4K Petabytes (PB) 2 (14 2 o] A48 , f % T
Landsat %] MODIS %71 Sentinel £51% , 5 KAA #E 1L 6000 24057 MIEEPITH T EE S B 18, 15
%t T GEE 5RKRFT 1 M 2 v 8 A7 it 1 R AIE , I 4Rk, BT GEE ~F 5 1Y JORUBE B 553 W I AF 5% 1E 78 A8 7 I
JRHOS i AT K 41 AR 20 AR AR IS IR RN T AR AE AR BT, (8 FRAL i A by ZE e B 3R
SRR TUAL B | K FE SR R B A BRI RIS g, 25 183 GEE -5 7655 71 0 BRSSP 55 Dy 1o 78 2 RS O 98, A S A
Mk 5 48 i B E 8 GEE ¥ & (5 % 0 Y &% 3. https://code. earthengine. google. com/
2701350d44d755¢7h431201ba93b6c4 )

3 ERAW

3.1 K =Mt fEe RSET X481k
4 2.1 w1 RSEL (93 FEA S, A SCRL 5 45 1] BE, XF 2000 4F 2 2019 45K = M3 BE RSEL ¥E47 T &

http ; //www.ecologica.cn



6 JAE = 41 %

TR, L 2019 AR5 95 DX T AR R A A TS o3 T ) SE R AT AR AR A R (R 1) R 1) Sl
PRFIZ T 9 PC1 AYFFIE(E STERR RS T 60% , BEASHE FP 45 bR A9 R RF AL 5 2) S5 3Tl RUZEAR EE, dukrha
FEREZRY PCL AFAEAH SRR IR 1 B 4R B | 3R] RSET $8BRERS 18 I T vh 25 RUBE 9 207

R1 2009 FR=FWHHEIBSWH EMRS SRR

Table 1 The principal component analysis indexes of Yangtze River Delta Urban Agglomeration and core cities in 2019

Rfm K T s Lt " BoM

FFF{E Eigenvalue PC1 0.029 0.016 0.020 0.014 0.021
PC2 0.010 0.008 0.006 0.007 0.005

PC3 0.003 0.002 0.003 0.002 0.002

PC4 0.000 0.000 0.000 0.000 0.000

PC1 FFAE{E ST 67.97 60.91 70.32 62.56 74.22

Eigenvalue contribution rate of PC1/%
YRDUA . ﬁzﬁﬁ(}”ﬂﬁfﬁﬁ, Yangtze river delta urban agglomeration; PC1: Ell IJJJL%, Principal component 1; PC2: 52 H‘Zt&ﬁ'}‘, Principal
component 2; PC3: 5% 3 F£ /843, Principal component 3; PC4: %5 4 F {4y, Principal component 4
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Table 2 The RSEI and its changes of urban agglomerations and provincial ( municipality) units in the Yangtze River Delta

405 Year 2000 2005 2010 2015 2019
RSEI 0.54 0.56 0.59 0.60 0.64
BYHTT YA 0.48 0.52 0.59 0.60 0.58
Provincial unit s 0.52 0.59 0.61 0.62 0.64
FRAR) 0.63 0.57 0.60 0.57 0.71
AT 0.58 0.48 0.50 0.51 0.61

RSEI. &84 54840, Remote Sensing-based ecological index
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Fig.3 The change and distribution of RSEI in the Yangtze River Delta urban agglomeration from 2000 to 2019
RSEI. &E‘%i{?lﬁ%?‘ééﬂz, Remote Sensing-based ecological index
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