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Evaluation of Ecological Environmental Quality and Analysis
in Linhai City Based on GEE and Remote Sensing Ecological Index

HUANG Yintao, YU Hongjie, XU Yueping, JIANG Yanming’
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: The issue of ecological environment degradation has become increasingly prominent against the backdrop of rapid
urbanization. Urban development is increasingly correlated with changes in the ecological environment. Linhai City, which
experienced rapid urbanization after the availability of high—resolution satellite imagery, was selected as a typical study area.
Through the Google Earth Engine cloud computing platform, and utilizing Landsat5 and Landsat8 remote sensing data
from 2000 to 2020, a remote sensing ecological index (RSEI) was constructed and analyzed using correlation, spatial au-
tocorrelation, and geographic detector methods. The results show the average RSEI in the City decreased from 0.74 in 2000 to
0.64 in 2020, indicating a decline in overall ecological quality over 20 years, though the ecological grades remain primarily
excellent and good. The global Moran’ s I index values were consistently greater than 0.3 and increased over time, showing
high clustering and significant spatial correlation in ecological quality both globally and locally. There is an increasing trend
n “low—low” clustering areas over the 20 years. The primary factors influencing the ecological quality in are topography
and land use. Human activities significantly affect the spatial distribution of ecological quality through dual—factor interac-
tions. This study integrated long—term, high—resolution remote sensing data, combining emerging remote sensing computation
tools such as Google Earth Engine, ArcGIS, and geographic detector tools. It demonstrates the applicability of the RSEI, con-
ducting spatiotemporal change clustering analysis and attributing the primary influencing factors of ecological environment
changes in the area.
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Linhai City
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Fig.1 Overview of the study area of Linhai City
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Fig.2 Average of various indicators at different time periods
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Table 2 Statistical analysis of various component indicators in the study area at different time periods
AEAy eIt NDVI WET NDBSI LST RSEI
e/ IME 0 0 0 0 0
PN 1 1 1 1 0.994
2000 ¥ifE 0.846 0.625 0.389 0.340 0.736
FrifiiZE 0.107 0.059 0.106 0.094 0.127
I/ IME 0 0 0 0 0
I YN[E] 0.996 1 0.995 1 0.994
2005 Sl (] 0.714 0.808 0.511 0.506 0.642
bRtz 0.111 0.04 0.096 0.049 0.147
F/IME 0 0 0 0 0
TN [ 0.99 0.99 1 1 0.99
2010 ¥ifE 0.839 0.797 0.36 0.463 0.728
FRifEE 0.125 0.041 0.112 0.074 0.159
I/ ME 0 0 0 0.074 0
BKME 0.999 1 1 1 0.998
2015 ol (] 0.84 0.795 0.424 0.379 0.716
bRz 0.124 0.042 0.14 0.093 0.171
F/ME 0 0 0 0 0
FeRAE 0.999 1 1 0.998 1
2020
PIH 0.812 0.426 0.345 0.627 0.644
bR 0.196 0.174 0.132 0.105 0.204
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Fig.3 Spatial distribution of component indicators at different time periods
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Table 3 Principal component analysis results of RSEI indicators
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JUGERG 200 s 000 SR 5 R N AR T S R
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205 st a0 oam s 0001 REEITEAMNT. 2R N T ERERUIE S B
) .
R 000000000000 g A2 RIS 0-1, A 0.2 3 5y
‘NDVI 0700 0 0250 16 AL 5 A IR IR, TS 3 G R 25 (A REAE 40
WET 0.088 -0.141 -0.515 0.841 K4, 0t Hatb A s 1A B Ry i ARgE T a5 R Ik 4.
NDBSI —0.494 0.267 0.660 0.500
20100 per ~0354 0780  -0486  -0.128
FEIEMH 0.018 0.003 0.001 0.000
TiRkE/%  83.31 11.56 4.67 0.45
20004 20054F
NDVI 0.634 0.572 -0.468 -0.229
WET 0.123 -0.139 0.430 -0.884
015 NDBSI -0.609 -0.043 -0.679 -0.408 i
LST -0.460 0.807 0.369 -0.012 :
FHEAE 0.023 0.003 0.001 0.000 2010%F 20154
TIkR/% 8531 10.2 4.39 0.1 RSEI
Il 00~02
NDVI -0.689 0.492 0277 0.455 1 0.2~0.4
WET -0.280 -0.536 -0.601 0.523 7 E' 8 2:813
soz0  NDBSI 0.639 0.083 0.256 0.721 2020$ : . 5: Oziﬂﬁ) o
LST 0.200 0.681 -0.704 -0.006 -
Ifr%?‘ﬂﬁ 0.060 0.009 0.005 0.000 B4 BT 5 X % I 8 REST 25 i 45 77
TR/ % 81.32 12.2 0.2 0.29 Fig.4 Spatial distribution of RESI at different time periods
*4 RSEISZEMREBSEESITER
Table 4 Statistical table of area and percentage of RSEI grades
- 2000 2005 2010
i T A /km? LBl T AR kem? L fil% T FR/km? Fb Bil/%
= 8.453 0.405 19.242 0.922 12.794 0.613
i 68.518 3.282 158.348 7.584 115.811 5.547
ik 147.502 7.064 415.409 19.895 222.967 10.679
BiF 1184.731 56.741 1311.730 62.824 796.943 38.169
% 678.753 32.508 183.482 8.788 058.872 45.924
- 2 2015 2020
T AR /km Lt 1/% T AH/km Ll
= 16.456 0.788 180.303 8.635
P 149.458 7.158 152.231 7.291
rh 4 258.731 12.392 290.476 13.912
[E8/38 733.442 35.127 828.310 39.671
% 883.850 42.331 590.113 28.263

XA E ) RESLEE A, WK 2 ] LA H 4%
AR RESTIEI KT 0.6, A 2RI BAREL 1. 2000~
2005 4, REST K& T [% , Ff-7E 2010 4 [ F 2 2000 4
[ 7K SF-BRHIT , S5 10 48], REST ¥ S PSR4
BOHIE TR T 0.084, 20 4E 7], I 76 17 #1 X RESI
R SR [ B, (H R 43 X 3 REST{E A5 4b T4
B K o 2000-2020 4F I 15 17 Ho [X REST %5 [8] 43 7

W 4 Bz, 20002005 4, REST S {H X 32 25011 T35
Gl A Sk oK 2R B A 2 LB fIREL X 3 B AR 7
e 7 T RO X R Sk 1T s B IX, 33— B DI BA46  1 10 2
PO RG X AN, RESTH H B0 T 48 35 T e, O X RSk
[T 2 5 I 2 X REST B AH %5 HoAth DX 38k T B8 1 15 43¢
K, 0~0.2 F RESUE W TR FFZEY K. 2010 4F, RESI
BRI T LT, 0 REST S {EIX 20 A A H B 8 AR 1k
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AR X H BG4 , % 1) P E XA 78, R Lok
DXL Sk T8 A AL Y AR R B L B B BT B . 2015
2020 47, FEBCR B A B P 57, AL B 25 T
Ak, JRFR T AR 3 DRIk ] L X A RESTAREL
DX uliatt — A0 W S I, 5 1) JA] BB 4 AR R
PIEA . SRR, 20 4F 8] DX SR AR BRI R
- ABBEE I T AT IR X A S Ui a1 ] Sk 42
DT R XTI H 25— 2R 912848 (Y ST, A il DR 1k
PR, JRyB X S RESTHE AU i 2 T F o

4.1.2 IR AR IR

H T HEEHAHT 2000-2020 45 8] 7 T H X RSEL
A ARG 0 , AR SO AR AR P %) RSET 25 S Al 2 (E iz
T IR (A R AT G o3 F AR S T AR
1o o 2B (<—0.3) (B E(=0.3~-0.1) F2E (-0.1~
0.1) 35 (0.1~0.3) LA S i 35 20038 (>0.3)5 5540, h
TRBLEART 5 20 4F ]l e i AL A B i AL 00, AR
X 2020 4F 5 2000 4 RSEI 45 9 [6] FE HEAT 2508
PALH, Gt s R ILER S 5,

%5 RSEIZUAREREBRDLESEITR

Table 5 Statistical table of RSEI change grades

e 2000—2005 2005—2010 2010—2015
A /km? e Bl A /km® e 1/% A /km® e /%
e 0.347 0.017 34.771 1.665 4.084 0.196
st 25.049 1.200 861.233 41.248 101.381 4.856
FAFRE 1225.914 58.714 1122.560 53.764 1771.62 84.849
i1k 734.968 35.200 58.996 2.826 187.688 8.989
LRy 101.680 4.870 10.399 0.498 23.186 1.110
B 2015-2020 2000—2020
R ; ;
T /km e /% T /km He A%
ITEAE= 16.544 0.792 3.944 0.189
st 231.598 11.092 64.494 3.089
AR E 1405.978 67.337 1 039.91 49.805
i1k 318.093 15.235 593.853 28.442
eI 115.745 5.543 385.751 18.475
i, e N 4.2.1  HIAE
Aoda e A SO T HIAR 5 I 7 HOR K % RSELAY S &
il ¢ b, RSEX 5 4% 38 b A X R KO 4 0 (R R MY )
200072005 2005720100 6 E PR R AR S . 3R 6 N
BRI LA B 5 43 b 5 RSELZ I UM R B
- i . MFEHTTLIE 1, RSEI 5 NDVI NDBSI {4 2
2010-2015% 2015-20204F PR, 5 WET \LST B AH G HE— . st = 4ahrim
celife i 7 . RSEI 5 44 43 RS FRAH 5 R A0 4 X 1 KT
é 5)8:1?:0523 0.5, T RSEI 5 44~/ 48 47 14 - 25 F 56 BE 78 5 AN
03 3 H9-F-HIME 15 0.856, I FLAE 5 S IHHIE R T 45 or bk

2000-20204F 0510 20 30 40km

El5 W 7T X %% B BARSETAR 1k & 2% 2 18] 4 A
Fig.5 Spatial distribution of RSEI change grades
in the study area at different time periods

M RSELZE A6 5 9 48 13 (3R 5) 45 R vl A1, 2000~
2005.,2015-2020 418 b f 2 3 18 1 1) B B HoAl
A A0y 85 e A TR A A G TE R )R B 35.200% AN
15.235%, 2010-2015.2015-2020 4F , I 17 2F 55045
Pt 1) S AR A T ARG A I AR SFEARRRE 19 o Eb A3l
K3 84.849% M 67.337%. [F I 45 4 20002020 4 &,
PRIy AR T, I T AR A IR SR AL TR b
B FEATE AT b Tl R 2 A A T AR AR AR AN
AR 28.442% B 18.475%.,

4.2  EAHRERASI/B IS EET

T bR ] A DG B | B I RSELEAE — /3 e 48 AR 1 BAT
TR R, BES RAE A MBS E B R S
S I T T B XA A S IR I
4.2.2 2] [ AECRHIE ST

5 FH ArcGIS 84Xt 1 4% B 3] RSEI MR 17 4
JRBE AR (R 7), A3 53 Y KT 2,58, PAEIIIK
F0.01, R r 585 R0 AR R F 99%., F4F10)
SRS IE RO R T 0.3, HEEAEG G In , 4 R 5 2%
FEECE PG iR A, R A S R A (R A
PR A5 4 1 ) 25 1) 9 AH 0%, A 28 T o e 1 DX 3R K
A SR EE 22 11 X S 7R 4 R 5T X el 5t B 8 7 SR 2Ry
A, A IR AN B DX 3l AR 2 3 5 22 1Y) X el e /0
FEE B AR A
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X6 RSEIR&EHERXESRIT

Table 6 Correlation analysis of RSEI and its components

%R7 RSEI£EZEBHEXSTER

Table 7 Global spatial autocorrelation analysis of RSEI

Ay 2 NDVI ~ WET  NDBSI LST RSEI Ay R EIEE 55 P1H
NDVI 1 0.30 -0.76  -051  0.94 2000 0.345 230.923 0.000
WET 0.30 1 -0.73  -040 051 2005 0.488 339.572 0.000
2000 NDBSI —-0.76  —0.73 1 044  —0.86 2010 0.592 108.163 0.000
LST -0.51  —0.40 0.44 1 -0.72 2015 0.546 387.351 0.000
RSEI 0.94 0.51 —0.86 —0.72 1 2020 0.625 482.474 0.000
NDVI 1 0.37 -0.60  -059 097
WET 0.37 1 -0.82  -049 057
2005 NDBSI —0.69 —0.82 1 056  —0.85
LST -0.59  —0.49 0.56 1 -0.67
RSEI 0.97 0.57 -0.85  —0.67 1
NDVI 1.00 0.50 -0.85  -0.75 097
WET 0.50 1.00 -0.81  -050  0.65
2010 NDBSI -0.85 -0.81 1.00 072 -0.94
LST -0.75  —0.50 0.72 1.00  -0.83
RSEI 0.97 0.65 -0.94  -0.83  1.00
Jo B 2 = R
NDVI 1 0.68 -090  -0.72 096 O Rz
WET  0.68 1 -0.80  -0.62 081 ’ BT
2015 NDBSI  —0.90  —0.89 1 071 —097 : oo
LST  -072 -062 071 1 -0.83 20204 R
RSEI 0.96 0.81 -097  -0.83 1 El6 RSELS #0725 ] [ A 35 4 7
NDVI 1 0.71 ~0.89 ~0.68 0.95 Fig.6 Distribution of local spatial autocorrelation of RSEI
WET 0.71 1 -0.88  -058 087 4.3 AXKHBIREwaRESM
2020 NDBSI -0.89 —0.88 1 064  —0.98 , .
LST -0.68  —0.58 0.64 1 -0.71 4.3.1 LRI
RSEI 095 087  —-098  —0.71 1 HEHL 2000.2005.2010.2015.2020 5440y, /M

M4 14 Global Moran’ s I 286 F , A
SEIUEUT E TR, 2000-2020 4F | 4 /15 22 H5 0
JNT0.28, DXk P AR S IS 5 119 2 (B AF DG A BT
5% o Hd1 2005 4F 5 2010 £ 4 HE L — 4R, & R 5
FEBOG R A o B L, A 3N T 0.143 5 0.104. FIH
Jry 2 (8] H AH S4BT LAAE B B0 T f#% RSEL &R
2 AR RORES , 253094 A5 BRI ot A 4 )L A0 S B IR
BLANIE 6 T/ o A5 AFA5y (A Jeyils s (8] AR DG A0 A 1 L
A HC I AR AL DX 8 PN 2 TR R S AN S35 )
TBArEE A AT AE PSS LR DXk, T AH DG RE B Fh 3%
2 (R B G m—m” IRAIR B s (] SRAE
A, B HA R B W R As (B IEAH G . RSEI
B “m—rm T ER X R E A TR E . 2000 4F K
2005 4F, BRJGEGAIN, “m—im " HE R X =2 BLAE/
2R R, IR AR R X F A T O X
ST TR L 201048 AEATAEL VYA I SRR
a3 DX I8 19 25 ] 45 SR 0 5% A8 Sk AR AR 2R WP IX.
AR RN A R E R FEFE A R K. 2015
A XN BRI DR N R R
R IR A1, HAx DXk i 2 ) SR AR R BeRR 2 K, 25 [
KB R — A 380, 2020 4F B 15 5 2015 4E 20,
SRS, “E - AR IR X R~ S R X 125 ] 4
A7 15 0 [7) RSEI 4 &5 {5 DX ARAE DX 19 23 (8] 43 A JE AR A
M TR B G OCHK

g T A 2SR Bk D R W A A2, B DA - PR 25
UL 8, Horh g {H 8 B R X T A S A B Y e B
I3, p B RFR B AY  25

*8 BREFRMER

Table 8 Single factor detection results

Ay X X X Xk X X Xir
¢ 0216 0227 0291 0010 0287 0101 0132
20000 0 0 0 o o0 o0
¢ 0271 0361 0441 0113 0244 0238 0198
20050, 0 0 0 o 0 0
g 0334 0453 0457 0100 0321 0416 0.339
2010, 0 0 0 o 0 0
¢ 0328 0437 0445 0086 0301 0386 0.369
0 0 0 0 o 0 0
g 0327 0426 0437 0144 0366 0296 0.334
2020

p 0 0 0 0 0 0 0
YE 0205 0381 0414 0.091 0304 0268 0.275

WX MR X e s XOo N3 s X M AT TR 5 X
R BIREK s X I s X AR AT )G, Tl

IMTEE SRR T p EY/NTF 0.01, B Bk, %
BRI PR ek 1 9 T B A 25 A 05 o i s () 40 S 2
BEVERsR . 25 X AR S IR i i S e AR HE R a0
T X >X 5> X 5> X 5> X > X > X i, A K R Z
() = Mo R FH TR N 55 B R BDKT S g 3IME 0 3 ok
0.414.,0.268 .0.275 , Ab T4 12y B9 7K, B R PR 2256
e e T A AR PR T s 3 R, At R R I 7 T 7 1%
AP A A 25 A A3 5 W v v 4R % R FI T Bk
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PR, Horp N 1 2 [ KT 611 g {EAF 2010 - 54 5,
EPER S UZAE D T A R SRR, N R
X B 10 5 i A (R 3 BRI . E 2R R 2015 I
2020 4F , N F1 IR AT O I g (60 A BT R FE 1A
F ST Sk T BF & XA G, BT 1 3 i)
N85 FE 57K 8] 1% BBl 4 55 & B Ab X T & 25 4k
XA B2, FE L T & X R ek i vh, - bR 4
B E M T A OS5I CH R AR oo %, H
TR Z= s BRI E ¢ B 0.295 #10.381, R Wi
LR R XTI ik fsik O inSiEs
FLA PR I3 11 TR 8 BE A 0~1 300 m, F7A7E 4R
22 b DX PRI R R g B AN B A T T e B R R
LGB R R R T e T R ) R i TR 2R N K B
Ho HJa)E T B AR PR (AR 1 I AR 5 [ 7K 1 Bk
FE AR Y g {8 0.304, A3k & X R

=

ETH AR, HE IS AR Y 3 B Y X B AR A, i
FEI IR Y g (EACH 0.091 , A HouH T3k & J AN
HAYGENE.
4.3.2 AT HEAERHT

A HAE R ANA SR 2 IR o A XA
FAEHZE R LR R 25, B AT 45 1 1
A 538 v T HAL P F M e BEAE R 2R, 54>
AR IIYERFAE 0.4 VL b XTI Vg 1 AR A5 i AR HL AT
BRI 7, 22 BRIV 15 AR PR A BRI T 3k
AT IITE R ZEHE BRI A PR 2R O 3 o i A T
THORI o TRIAS , NI SR OGN 1% BE AN (R kT
CXT HAh VR AT i e = . edh, Hay A SR
R ARG R (Y PR A0 EAE T &5 SR A 5 R o0 A
FEARAT B2 iy, FBX AR S P o i 28 [R) 0 A ANA 7
FERRRZ M

*®9 ZEHMEARMNMESRUER
Table 9 Interaction detection and ecological detection results
Ay X X X Xk X X Xy
X 0.216 N Y Y N Y Y
Xy 0.307 0.227 N Y N Y Y
X+ 0.361 0.413 0.291 Y N Y Y
2000 Xk 0.257 0.269 0.349 0.010 Y Y Y
X 0.341 0.370 0.438 0.320 0.287 Y Y
X 0.300 0.311 0.357 0.112 0.317 0.101 N
X 0.267 0.289 0.373 0.161 0.317 0.234 0.132
X 0.271 Y Y Y N N Y
Xy 0.445 0.361 Y Y Y Y Y
X+ 0.491 0.540 0.441 Y Y Y Y
2005 Xk 0.341 0.450 0.512 0.113 Y Y Y
X 0.340 0.435 0.513 0.330 0.244 N N
X 0.348 0.434 0.498 0.287 0.340 0.238 N
X 0.350 0.441 0.516 0.286 0.347 0.308 0.198
X 0.334 Y Y Y N Y N
X 0.543 0.453 N Y Y Y Y
Xt 0.523 0.618 0.457 Y Y Y Y
2010 Xk 0.384 0.523 0.526 0.100 Y Y Y
X 0.430 0.535 0.529 0.416 0.321 Y N
X 0.506 0.600 0.585 0.477 0.512 0.416 Y
Xy 0.487 0.575 0.580 0.469 0.473 0.492 0.339
X 0.328 Y Y Y N Y N
Xy 0.521 0.437 N Y Y Y Y
X 0.509 0.596 0.445 Y Y Y Y
2015 Xk 0.378 0.491 0.523 0.086 Y Y Y
X 0.409 0.508 0.523 0.395 0.301 Y Y
X i 0.479 0.557 0.542 0.442 0.475 0.386 N
Xyr 0.490 0.537 0.552 0.479 0.452 0.456 0.369
X 0.327 Y Y Y N Y N
Xy 0.520 0.426 N Y Y Y Y
X 0.485 0.576 0.437 Y Y Y Y
2020 Xk 0.379 0.483 0.480 0.144 Y N Y
X 0.424 0.517 0.513 0.401 0.366 Y Y
X i 0.383 0.480 0.471 0.280 0.398 0.296 Y
X 0.437 0.504 0.501 0.372 0.436 0.351 0.334

. Y-E N-REE,
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5 g5

51 it

20 BTHCR T AR XS M4 Ry R 5 22

BB HT IS5 S GEE K I £ 14 (%) RSEL 5

BHE R — P A A BT oA ik, R HH T TRk
TG B A & H M BB AR & R i A 5 48
FrEFEIE HEAT 3 28 (8] 0 S, XA AR AR AL itk
(RS Gl OE ST Rl

5% & BH 20002020 4 Iiff 15 17 28 AR A BE i 42
PR P A% RSEIIIE AT T 0.64~0.74; 2020 4E I 1 T
A ASEREE B AT 2000 454 BF R [l i i
TTBUR SCH, T BTS2 25 &K, A Xk
TR SRR TR KBS RIE A VL AR
TR DU DU (A i VI i 225 T & KRNV A I T
T ERRGTHARTF L XL T TS T AKX,
H 21K X X344 5 RSELHE AR Tk X I ARAT
FEHH A RN VR T I 2 55 T R ORI RS =R T —
BB BE 2, MR R AT K A1 ) Il v i A o etk
BLA) 28 RIMR SOK AR i i b 4y, HARPEAR
SCIGTE T AR A IREE T /3T, e T S8R RSET A 38
BE o P BT H AR R, A8 A 058 o A 1 i X
30 A VU T 08 B AR G 14 1 e D3 B A Sk 1 K 2 S
AN IR DR O 1 JE i BAE A S e i 22,
B ARG T T A B B A B IR 25
T U RN, B IR T T B X
KBTI I XA AT I ] Tl Al . XA
T e SR AN, A PR R R AP e DXk, It
PAE R SO XS A T B B AR

TR FH T, AFF 5 45 S T DL B I I TIT BUR 7
DX 3l B J] R0 BCR i) SE BF EA T R D TR DA T 2
KR GABRI Ol . REE T X RITT & X
SR AL, LSO B B AR AN XA O, 4
PESCUE S HF o D TE YRR, AT LUBA PRI i T
TEARSE K R i TR, LA A PR 0 T A9 DL R R L &
Mg

TEABFSE H, F K I ¥ Landsat 3212 75 GEE %
& L XG0 S B AT R G i A
B RCR B AN R Z AL . e, B R A PR
Tl AT BE R T RS AL T IR . Landsat 2040 76 36k
T A W I 5 T v BEAS B2 B R 4 R A R (o
Oy TS TR, X 0T BE S BRI 7T £8Pk AR 1k Y
T T Gk DX ST AR T R e AR AR Ak, U HAE ARG B
R RO . YK RSEIE R BRI ST 214
AFEHR AT A 25 2 [ K 3 e A

b B TR R 2R, ik A e Ty B T % A= S A
A A TRV

P25 7 1], 3T A & R Y DI T AR
FHAH%E Landsat B =i 1 0 T2 w2 BB s (an s 43 — %
TEEB. FSEER(ESRP ALz
R, T X3 BB P B A S PR DA BT DA X K
SR T KR IREE A 3 YR A A
SR 0 i, 2D SIS B2 XA SR T
TR R , LA SE 5 R0 = A5 W 25 SR ) 4 i e
52 4

(1)2000-2020 4F[a]1lf5 1 1 RSEI ¥ A 76 R [a] - i
Prafe, iR A Ak A 25 [B) b W i A S 3R BE 55
FARIH AL L KA 32, 15 R0 X DL KT B Rl
IERHREC T B 2

(2) Ife o A A PR B A 4 Jmy A R R R 2k
R HLA R A 28 A) 1 AH O s 78 R 0 A A E
2000-2020 4 RAEFFIESEA R A — 2, T —1m " REEM
MR REEFHE B B, IR0 RE X S 2 A
B o A, 2 I I VA T AR A AS BRI R R S IR A
TR I JRER R

(3) MBI AR 25 SR 2 B il i A= 28 i i 2R
M) PRI 22 I | R, BAEXUR FACHAER TN AR
FOUT T A AR PSS 0 B 2 (RS0 A A7 S 25 50

(5% 30#k]

(1] sKAEREE 20,55 . 3T GEE A5 1L EZR A el AR S 3RS

S PR B IR 20 BT (0], AR 2SS 2%, 2021,40(6): 1883 -
1894.
Zhang Hua, Song Jinyue, Li Ming, et al. Eco—environmental
quality assessment and cause analysis of Qilian Mountain
National Park based on GEE[J]. Chinese Journal of Ecolo-
gy, 2021,40(6):1883-1894.

[2] An M, Xie P, He W J, et al. Spatiotemporal change of eco-
logic environment quality and human interaction factors in
Three Gorges ecologic economic corridor, based on RSEI
[J]. Ecological Indicators, 2022,141:109090.

[3] TRIREK . STy I8 A A4 O B SN I ). A2 4R
2013,33(24):7853—7862.

Xu Hangiu. A remote sensing urban ecological index and its
application[J]. Acta Ecologica Sinica, 2013, 33(24): 7853—
7862.

[4] Gupta K, Kumar P, Pathan S K, et al. Urban neighborhood
green index —a measure of green spaces in urban areas[J].
Landscape and Urban Planning, 2012,105(3):325-335.

[5] Ochoa—Gaona S, Kampichler C, de Jong B H J, et al. A
multi—criterion index for the evaluation of local tropical for-

est conditions in Mexico[J]. Forest Ecology and Manage-



228

HERATS B K

475

(6]

(8]

[9]

[10]

[11]

ment, 2010,260(5):618-627.

it BERUER, M8, 55 . R A T i R S i D K HE
SRR DIIE : LIEIRTT 1998-2003 a4
L. A BARALRF T, 2005,26(5):378-381.

Tang Shihua, Fan Fenglei, Wang Yunpeng, et al. Change of
land—use by remote sensing monitoring and relations with
economic development: taking land—use of Zengcheng from
1998 to 2003 as an example[J]. Research of Agricultural
Modernization, 2005,26(5):378-381.

T /NIRRT AR TR RK . 8T 1 SRR A 2S00 5 e Tk i
AZS VAN AN T 18 B 0. AN R die: AR
Bl hR, 2022,50(2):286-292.

Wen Xiaole, Chen Xu, Xu Hangiu. Ecological evaluation of
cities in southern Beijing suburbs based on remote sensing
ecological index : taking Zhuozhou City and Gu’ an County
as examples[J]. Journal of Fuzhou University : Natural Sci-
ence Edition, 2022,50(2):286—292.

TR AR A AT A L BT RS AN GIS BY3E BRI T
BIERBIFN[I]. TFIXHFIE, 2017,34(2):416-422.
Zhang Pei, Xu Hailiang, Du Qing, et al. Change of ecologi-
cal conditions in the mainstream area of the Tarim River
based on RS and GIS during the period of 1990-2010[J]. Ar-
id Zone Research, 2017,34(2):416—422.

Gorelick N, Hancher M, Dixon M, et al. Google Earth En-
gine: planetary—scale geospatial analysis for everyone[J].
Remote Sensing of Environment, 2017,202:18-27.

=0 SRR . 20102020 4R ST AR B R G R
R I 2 AR AR AE KBRS T3 734 0], RO R, 2022,50
(7):59-64.

Yuan Buxian, Wu Nan, Cheng Peng. Analysis on spatial
temporal variation characteristics and driving forces of eco-
system types in Chaohu Lake Basin from 2010 to 2020[J].
Journal of Anhui Agricultural Sciences, 2022,50(7):59—64.
Xia Q Q, Chen Y N, Zhang X Q, et al. Spatiotemporal
changes in ecological quality and its associated driving fac-
tors in central Asia[J]. Remote Sensing, 2022,14(14)):3500.

[12] EAELE PREE % Clinton N,55 . I A bk 5 |5 v p A B Ay

Landsat 4 2 i b 58 2728 + W 38 35 3h A )], B IR BT,
2017,202:166-176.
Huang Huabing, Chen Yanlei, Clinton N, et al. Mapping ma-
jor land cover dynamics in Beijing using all Landsat images
in Google Earth Engine[J]. Remote Sensing of Environment,
2017,202:166-176.

[13] #RIRK . A Bk 9 )3 — 1k 22 55 7K AR F8 £ (MND W) #:: 5

RMAF BTSR[], BRI, 2005,9(5):589-595.

Xu Hanqiu. Study on extracting water information by im-
proved normalized difference water body index (MNDWI)
[J]. National Remote Sensing Bulletin, 2005,9(5):589-595.

(14] TRIARK . DIRAE ZS PRI AL B RSB P8 2], b [ PR35

B4, 2013,33(5):889-897.

Xu Hangiu. A remote sensing index for assessment of re-
gional ecological changes[J]. China Environmental Science,
2013,33(5):889-897.

(15] E A, FE AR R AR A | T i B E S48 B p s 3 445

WA AP ()], AT, 2019,39(8):2963-2972.

Wang Lichun, Jiao Li, Lai Fengbing, et al. Evaluation of
ecological changes based on a remote sensing ecological in-
dex in a Manas Lake Wetland, Xinjiang[J]. Acta Ecologica
Sinica, 2019,39(8):2963—2972.

REUR AR AR 1H B 77,45 . 5T RSEI I GEE Y 4 25 FR B8 I &
IS AR A PAl - DL ] 2 g 8 TR AT A1 (0], A= 2546 4R,
2021, 125: 107518.

Xiong Yuan, Xu Weiheng, Lu Ning, et al. Assessment of
spatial —temporal changes of ecological environment quality
based on RSEI and GEE: a case study in Erhai Lake Basin,
Yunnan Province, China[J]. Ecological Indicators, 2021,
125: 107518.

[17] B3 & . BT SRP AL 1 A7 S gt s A 2 Mg 55 PEST 4 [ D).

22N LT R, 2020.

(18] BELEET AR, SOV, A5 . 56T RSEI Y R J5t i 6 B 01 £

AR AR 23 7 FUPE (D). ARG R4l A AR
W, 2022,42(5):45-51.

Fan Xiaoxia, Hou Zhihua, Wen Zhibin, et al. Spatial and
temporal heterogeneity of ecological changes by RSEI index
in Taiyuan City during the transition period[J]. Journal of
Tianjin Normal University : Natural Science Edition, 2022,42
(5):45-51.

(19] E 20, TR A . M BRI 7% - )L P55 e B[], Ml B~ 9,

2017,72(1):116—134.

Wang Jinfeng, Xu Chengdong. Geodetector: principle and
prospective[J]. Acta Geographica Sinica, 2017,72(1): 116 —
134.

[20] 2R 2, TR Bh T, A5 . TR R A ER R i 18 I
2L
%

PR KSR N T o0 A (). AR S S AR #hsE
(7):860—-871.
Feng Rongrong, Zhang Kaili, Han Jianing, et al. Remote

%, 2022,38

sensing evaluation and influence factor analysis of ecologi-
cal environment quality in the Fenghe River Watershed[J].
Journal of Ecology and Rural Environment, 2022,38(7):860—
871.

[21] 22875 SCAE, SRR, A . e XL A PR I3 T ) ) 23 4%

JRrE 7 Fe s PR (], AR BB S P55, 2022,31(12):
2743-2755.

An Min, Li Wenjia, Wu Hailin, et al. Temporal and spatial
pattern evolution and influencing factors of ecological envi-
ronment quality in Three Gorges Reservoir area[J]. Resourc-
es and Environment in the Yangtze Basin, 2022, 31(12):
2743-2755.

[22] T = 7T AR S5, 25 4% 48 L 2000—2020 4E 5 8 R AR S

A2 AR R0, A= A 4%, 2023,42(6):1464-1473.



