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Eco-environmental quality assessment of the Ningxia plain along the Yellow River

based on the modified remote sensing ecological index
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Abstract: Regional eco-environmental quality assessment is not only the basis of national economic construction and
sustainable development planning, but also one of the main directions of ecological research. For an assessment of eco-
environmental quality in the Ningxia Plain along the Yellow River, based on land use/cover data and Landsat OLI data,

this paper calculated Landscape Diversity Index (LDI) and Normalized Difference Vegetation Index (NDVI), Wet Index
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(WI), Normalized Difference Building-Soil Index ( NDBSI), Remote Sensing Based Ecological Index ( RSEI), and
Modified RSEI ( MRSEI) on ArcGIS and GEE platforms, respectively. The analysis under the best scale constraint of LDI
showed that the LDI in the study area had significant scale dependence (P<0.001), and its threshold value occurred at
3000 mx3000 m of analysis window. Principal Component Analysis (PCA) explained that the MRSEI of the study area was
mainly affected by NDVI and LDI, in which NDVI was the most important factor of PC1 ( eigenvalue contribution of
68.98% ) with eigenvector 0.8901 while LDI was the minor determinant with eigenvector —0.4146, which had a high value
in the MRSEI calculation. LDI was the determinant of PC2 (eigenvalue contribution of 28.76% ) with eigenvector 0.9100
while NDVI was the minor determinant with eigenvector 0.4056, and this component had a low score in MRSEI calculation.
Regarding the application of MRSEI, its use of LDI instead of LST in the analysis effectively avoided the duplicate
expression of ecological significance and high aggregation in the multi-factor vector projection between NDBSI and LST in

1

the RSEI analysis. In terms of the MRSEI, the spatial heterogeneity was mainly distributed at the " poor" and " worse"

levels in the ecotones of different land use/cover types and mainly around the study area. On the " poor" to " excelllent"

gradient, the patch density tended to decrease from 8.3 to 5.9 patches/km’, while the average patch area tended to increase
from 0.120 to 0.169 km®. The overall MRSEI value of 0.0117 was just above the lower limit of “good” level for eco-

environmental quality in the study area.

Key Words: modified remote sensing ecological index; landscape diversity index; Principal Component Analysis; Ningxia

Plain along Yellow River

Az SRR T it A I [ S BRI DXl A X e e 23 i 5 N 205 3 i ¥ 20 B A A AR 25 I R kAT
PEAT 5 PEH 00 DX Sk A SR B A R DXl A S B e PP 2 [ R 0 5 i 5 M Rk kLA
(LR, A b B SR A B AR AP AE 2006 4F LA T AR HE B TE A T (A SR BRARBE PR F AR M) ) 5
Sy BATECATTHAT TAESIEE TR O FER TR P A% O A8 A 2 A5 4 28 ( Ecological
Index, E1) AN & 45 [H] 22 3 FLXGF 200 PR 38 (AR ) MK 4K A, A7 JC IR0 o 7 S5 380 1 R R X el v Ay il
XX —[A] R R FK FE 2013 4F 42t T —Fh 3% T 28 B2 AR (5 B $2 B 18 84 2595 21 ( Remote Sensing Based
Ecological Index, RSEI) ,iZ48 %00 ARIF AR 4D EI $8ECANREEA 725 (8] 26 35 A Bk , I B aek JEoH AR 85 i R
25 VAR TS O s T TR T 2 b X AR SR B AR Ak S PP A A5 B0 7', RSET J2 LAz B i
B S (FHIH— LA #8200 ( Normalized Difference Vegetation Index, NDVI) 7~ ) J2J& ( Wet Index, WI) .+
B2 (I — 1B 1 48 O #5138 58 ( Normalized Difference Building-Soil Index, NDBSI) “F-HJ{H 371 ) A3 ( H
HiFEWEE (Land Surface Temperature, LST) 27K ) P48 45 A A &, 2843 3 5L 4353 1 ( Principal Component
Analysis, PCA) 3133t , SR 5 FIAS B 176 43 ik il 80 fif 1) o0 0 DB ELAR SRR AR i i e 1 . 5 BT A
Lo, RSEL HAG 2L 2y AR 15 F1 42 [H] R B B DL, %k I S DX sl A JR M Rl 4 A 25 B 58 o i 3P A HAT B 2 50 4%
BX T (B RSELFA A F NDBSI 5 LST 2 [ A7 76 1 55 B IEAH G S RS AP F (B2 ) A2 B E
S R F) i 22 T A B AL 5 (] IO T80 25 ISR TS 1155 1 RSET AT B 455 2 8 AH <P M 1 [ 22 S ety Of
AISENA , A — Mg 25 57— Mg A 4B B Z A AU S A <8 T 77 £ 1Y RSEL AN [RIJC i R3A . B4 ey &
1E iR RSEL R A AR 2 ASBF5E $R H 50 24 75 %1 ( Landscape Diversity Index, LDI) £ 4 LST X5 ik
KA RSET #8550t A7 et | BRI Ay et 12 Jik A 2595 00 ( Modified Remote Sensing Ecological Index, MRSEI) , 3
BUKIRALTE . (1) 5HE =5 FnAH H LST i Bt i) 2 e sl (i) RURE b 3 B RS, 17 LD PR 75 oAt PR 7 J
LI S A AT A o ) IR 1t 35 S P R APRAS R385 (2) LDI T 25 1 3] 1 B A 43 Hr 800 i 120 1) 20 )l S AL
AR e BiE B

FE MRSEI B, %5 H LT A LST 18 50w 2 A ke 14 [n) i Ui 4] 86 %€ 385 45 (149 LDT 23 A RO, B A
LDI RUEERRHSARRAE . & A B9 500 R B2 OB A 58 36 BT 70 /K B o3 A kg e 508 S5 T80 0 e D 98 43 391 5% Y 3000 mx
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H KA N T 6 AR HE 2% 8 25, 7E Google Earth Engine (GEE) F-& FXF 2020 4£7 A 19 HAI 28 A 1Y
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TR LEE IR A (NDBSI F LST) |, >R F 43 B i 12 I fe A0 B RUBE Y LDI e LST, A SCHY
NDVI WI Fl NDBSI 18 5 &4 Cik—2'" ,LDI A1 RSEI &N .

SOWZREIEFS B (LD & A 2 #EPEH Shannon-Weiner index #4731 T8 FRTE AreGIS BYAB 14
MrepSE Rl .

LDI=- Y P, x InP, (1)
i=1

Kb, PSSR i 28 4 R 2SR (BB ) o5 o b BT T AR L A

H A SR FH At b R FHBCE 53 BE 3 30 m, 1T ELVY K 3] 8 25 H b FH 2 AN B S PO [ RUEE LD 3
BN 3x3 A (90 mx90 m) 245 , B PR fie /N i ROBE AL 7 8 Fh2RAUWEE ), [RIAT, S Tk, 4y
i B e BRI A AR 8 K, L 90 mx 90 m 2, H S AR YK A 300 mx300 m 600 mx600 m,900 mx900 m
1200 mx 1200 m 1500 mx1500 m 3000 mx3000 m 4500 mx4500 m 6000 mx6000 m F£ 9 NEEREE . 2 LDI K
BEAHERA 2 R F 1975 4F (1987 452000 4F 2010 41 2020 43 5 47 (1 44t A FH /28 35 B 3 25 P-4
FIE
222 WHHEFIH—f5 MRSEI 15

BEXT LR 4 AN A e B A, RV BB AR FU IR B B AR 25 57, 5 B e A T s oAb A B 48 A {1 8 — %]
0—1 Z[al, 22— Ab B 5 A A R FEZ (K 2) .

MRSEI = 2 PC,(NDVI,WI,NDBSI,LDI) x EV, x ET, (2)

FHr, MRSEI itk i B 545 40, MRSET {H R K, A= B IR EEERAT s ) 2 IR9R . n 7R R AR AR RAHGA 3
90% LA I 43580, 78 MRSEL 43Hr AR A 8 4,80 1 <n<<sd (i NEEEL) . EV A ET 53 31 FATEM
TFHREEE AR ) o, e o AT, 23T Ak 2205 J2 S 37 76 R FHIH — 1k 22 S K AR FR B bR T 5
X NZKAARAE S SRR L teAh, S MRSEL 25 (8] 5 B M 40 o2 ElE 57 7 43 A L, 7390 5 0 SR HT B4 b
2R YGRSy 4 DR (1 PR A1)

JA— LA R

WE ¥ A B
4 R 44 .

0 40 km

2 PCA S HTHEIITFM R
Fig.2 Evaluation layer in PCA
PCA: FE 4354 Principal component analysis

HRJE BEAWIFEIX MRSEL K (FA) Al it 2230 (3) TR A5 R 53 1 /e B (E HUHCR 5 iIF 2 X AR
AT TR

MRSEI = Y, M, x PA, (3)

A MRSEI S Ha] ¢ (138 84 4850, MO X 38k MRSEL 27 i 289 51| /R (8, PA, M PFH X 38 MRSET 28 2%
GONAXTTE AR, SCh ST/ T 7E SPSS il Excel W58 B, 8115 J5 2 5k & PEAG 22k T F A2 (P<0.001 Sk i
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B KRB E MR R BEAAE . BN DIH R, 005 =0.811,R, 00 =0.917 F1 R, 0, =0.991,
LA FEV AR A SO Y MRSEL #5375 163 T PC #ligk H 21 5Tk R 25/ 1 90% 1R WA S 515 PC #li%L
KFHT 1 GBI AR

%1 MRSEI %
Table 1 Classification of MRSEI

A A O] FLI] 5 {5 e
Ecological quality level Rule Threshold Median
7 Worse MRSEl <-F-#){i—-brifiz MRSEI<0.0083 0.0053
552 Poor SEE-ArifE2E< MRSEL < F-¥{H 0.0083< MRSEI <0.0116 0.0100
4T Good F4{ < MRSEI < 391+ 2% 0.0116< MRSEI <0.0149 0.0133
# Excellent S+ E 2 < MRSEL 0.0149<MRSEI 0.0185

MRSET ; Btz Ji A 2548 44 Modified remote sensing ecological index

3 #R 10 f

3.1 DI R

ATIFFE R F G 5 i B LA A ) /78 35 2500 0 3
il LDI ~F-3{E B REAR R E A —
TR TR LA (P<0.001,R=0.988) , {E4r M

0.8 |

o
e

2R

Landscape Diversity Index
=)
N

R=0.988

TE: itk 6000 m 515 P T LA 42 51 LDI 25 . 49 4 (1 02 "revoor”
3000 m &b, 3 G =AM o Mo T RUE /N TP A o . . .
Fot, LD S A BEUS , T3 0Bt 48 7 22, ’ e o
e LD F8 %50 3000 mx3000 m B 3EA BT , Side length of analysis unit/m

P SE U T AreMap ZHie 8 2 b B HORFEDIRE , I E3 LD R BB E
RIEHRFER 30 mx30 m S5HE =T E 2750 B Fig.3 Scale dependent characteristics of LDI

R A2
3.2 MRSEI £ 8554t

M\ PCA i PPN PR 155 MRSET ()RR 45 ROk & (38 2) e A PP I 5~ NDVI 5 MRSET KRR
JER KR 0.7878 AEATI A it e IR GE 127 10 35 A 2 (R, 05 = 0.811) , Ui BA SR FAE ] — A BBl F- B JC 1 4R 1538
G RS A MRSEL R AL, [FIEF, A PF6 B F-15 MRSET 9 JCHE ¢ 2RO B Fe s AR 5 B 5, WI Al
NDBSI 5 MRSEI £ fiA5&,NDVI #1 LDI 55 MRSEI 2 IEAH5, Ak, PCA 455 WoR PC1 Bl R AE(EAS B
68.98% ,PC2 il i 28.76% , Al Gtk # T HHIEE 97.74% . 7T LABAE >R FHI 2 SRR A X (2) AT R4S BT A
Z 51 AT 4G ME R o WNETEU X PCL Al E B B STRR R/ CRAE [0 3 K/ NRLE 6 R ) R B
(#3),PC1 FE TR NDVI, FRAE [k 0.8901 5 How 3 ANPEA BB 49 4F 1] 4 T, AR L 7E-0.4146—
-0.031722 1], PC2 FE5TlikE & LD, FHAE )24 0.9100, ik & NDVI HRE [6] £ Jy 0.4056 ; WI Fil NDBSI 45
fiE ) 282 7 H i R AN 2 -0.0200,

M LDI ## LST X PCA 25 Rk FH (3 2) , 76 MRSEI ' LDI 5 MRSEI 1FAH % 5 RSEIL 1 LST 5
RSEI & Z M, 58 LDI 5] A6 T RSEI ff LST 5 NDBSI X 45 5 15 0 e i — SR 2 RA AN 2 (&6
B R 5030 -0.9617 F1-0.9330) , RIS, NGEi 125 i E R A 45 RO, 76 RSEL H 4 AT - Gk R 5L
AT T 0.05 AKCF, EEHAE N T80 DX R AT — PR 7 Bpl o7 ¢ DX 3 A S P 05 ot T R A5 B Se it
R SHEER X AR ES T PCA Ay Hr i I F T . 1RO MRSEL 5340 PRl 1) SCI5E 43 B 285 SR A3 3801 kit 4
TRXFPIG KA (F2) . BEAN, N PCA [a]ERAF KA RSEL 3Hr ) PC1 B3 STk Rk 78 91% LA I, N2 4k
PR A B R, RSEL 4007 R 0 PR R 1 7E 45 S sk - 2 A RUVE I (R 46T PCL) ; T 7E MRSEI
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i PC1 BTHRR AN E 70% , 51 AR LDI FIF7E PC2 H (5P I RR Ak [m) 2 sk oR Ik 3] T 28% L F (£ 3), X
—ZE AR FEFIE T LDI A LST 76 A T 48U X 3 Ak 2R RS 0 1A P i & B

£2 TN EFE MRSEI 1 RSEI H#H 55 R 2046 %

Table 2 Correlation coefficient matrix between evaluation factors of MRSEI and RSEI

WI NDBSI NDVI LDI MRSEI

MRSEI WI 1

NDBSI 0.5203 1

NDVI -0.2055 -0.8686 1

LDI 0.0522 0.2890 -0.3221 1

MRSEI -0.2703 -0.7477 0.7878 0.2955 1
RSEI WI NDBSI NDVI LST RSEI

WI 1

NDBSI -0.9791 1

NDVI 0.8336 -0.8297 1

LST -0.8226 0.8391 -0.6398 1

RSEI 0.9229 -0.9330 0.8196 -0.9617 1

RSEL; # /8% 2535 % Remote sensing based ecological index; WI: {2 Wet index; NDBSL; JH—{b# + FIEHHE AL Normalized difference building-
soil index; NDVI; IH— b #H # & % Normalized difference vegetation index; LDI; SO ZREVEFR B Landscape diversity index; LST: 2 1H B Land

surface temperature

F3 AREFMETF PCA SHTHEEESHEE

Table 3 Eigenvectors and eigenvalues of PCA based on different evaluation factors

e TR

Index types Evaluation Indicators bel be2 be3 bea

MRSEI Wl -0.0317 -0.0200 0.8395 -0.5420
NDBSI -0.1865 -0.0833 0.5246 0.8265
NDVI 0.8901 0.4056 0.1414 0.1520
LDI -0.4146 0.9100 0.0035 -0.0041
FHEE 0.0257 0.0107 0.0007 0.0001
TURR 68.98% 97.74% 99.70% 100.00%

RSEI NDVI 0.834 0.496 -0.24 0.036
Wi 0.190 -0.003 0.751 0.633
NDBSI -0.200 -0.012 -0.602 0.773
LST -0.479 0.868 0.131 -0.008
FRE(A 0.013 0.002 0.000 0.000
TURR 91.43% 99.27% 99.94% 100.00%

PCA: F 55T Principal component analysis

AIFGE X AR PREE o PR ) B OR 78 MRSEL P74 i 7 PC1 A PC2 fil B sk Rl 1t 90% LA I,
WORPER 3 2 — BB R AT (2) 78 ArcMap SIS 4T PCA fig 1055 — K2 BRIk
T 4 HaFSE X 2020 47 MRSEL 4370 BR L, Hoi 71 60 DU SR FH A —fh 28 SR RS SO0 R i 98 X N Y
KA B HJFE X MRSEL 4347 BUIR B A9 JE 1 =254 T 43 BT 4R A9 X MRSEL P-4 Fbs i 22 4Rk P 2% 1
B SN AT 3 245 T I BT I X MRSEL ARSI B 7 2 8, Jefa B 94T MRSEL AT (3R 1 56
451),

3.3 MRSEI %= [i] 5 B4 e

M 4 1) MRSEL 5371 3R K, MRSEL IRE X F2 243 A0 AERF 5 X J 320, BVBR 24 Ll AR e 1) 77 B2 0 21 ok

U DX VB AR R 50 R 22 40 £ b 5 8 s D ) T B b sl X, AAIET 4 19 MRSEI AR 25 IR B8 i i 70 g 45 S ok

http ; //www.ecologica.cn



6712 JAE =

BT 22 PONFENT ST X A i B S A g SRy, e pE N MRSET DA 227 900 0 3 RN DL < 5025 2%
WA E . AR MRSET 900 53 A1 4 Jmy (YA AL FRIE SRR (3R 4)  ZES0 A AR DT T, DA« 3022 9 AR g K oy
3528.7 km®, ST XY 31.9% ; HUR O “ Bhr” 0, AR A 3370.7 km?, i 31.9% ; HoJ5 MR 91« 4 Fil
“227 R HR 1855.4 km® Fil 1804.8 km*, T ot Lb 5l 53 31h 17.6% il 17.1% , TEBEHS B J71H, 227 %]
U RNBEEE L BEEE B A A 22T Y 8.3 A/ km B E 5.9 A /km®, BEBARE MRSEI 3 Jin H
S A AT B T A 3K — Y- 2 B T FRAR AR 5 AT DA B ERIE  7E [R] — 6 B 5 ] P BEH AR R 0.120
km*3EHNE] 0.169 km®, 7E[RIZEBEHZS [ FE B3 7 18T, 227 F0“ 4 G50 BEHR (8] AF BE AR X B2 , 43 318 253.4 m Al
236.2 m , AH 22 [] B3 3 AR R AT 5 e 2 I B 53 3 5914 210.3 m 1 206.4 mo, AH 22 () 34 38 4 AH

XL o
A
MRSE3 15 MRSEIZ: 5
= 0.0221 m =
[ &#
B {1 0.0029 I &
%
Y x
e 40km "=
L
B4 TEBEFREKX 2020 £ MRSEI S HIRE5 5K
Fig.4 Distribution status and classification of MRSEI of Ningxia Plain along the Yellow River in 2020
#&4 7[E MRSEI 43 % H18 B EHHE
Table 4 Quantitative characteristics of spatial patterns at different levels of MRSEI

MRSEI 2451 AL km? BEYLEE L/ (A/km? ) SR km? S BERE] B/ m
MRSEI levels Area Patch density Mean patch area Mean patch spacing
2% Worse 1804.8 8.3 0.120 253.4
2% Poor 3528.7 6.9 0.146 210.3
B Good 3370.7 6.0 0.165 206.4
U Excellent 1855.4 5.9 0.169 236.2

e, FAE X SR MRSET /KRR IE & 4 HhaE — 38 50758 IX S AL L AT 1 A g b B iy
ERAR(3) 5EETE . BFoss RERBFFE X 2K MRSEL 2 0.0117, #5361 Fh 209 {8 n] 20, iF 58 X AR 2

PRI o W 38 BT 280 (AR5 X MRSET B A 0.0117 K F 34 S A B FRE 0.0116)
4 itig

M 2013 4F RSET 7EH [ AR 1 O TR AR A8 KT AR S IR LR PP LIS RSEL (1157 05 9k
VFZRFTEE RIS T BRI B A 22 ik SUBff 5y AR AE SR ] NDVI, WL NDBSI il LST P-4 47 , 3 A
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AR T 18T BOAREUY) LST 23R A (14 B[] RURE b 3 Jad ko | i 8 = AN b S AR G 5 K st [ b 36 )
PE SRR S 200 T FEVF 2 IX 260 b NDBSI il LST 754 2527 75 UM R: b s BEAR LI ME T Ry ki
TSRS B AT W, M TR 5N T R [ SR A A B B IR OGO A, £ RSET A # Hh JR F
FEREAEATC (AR ) L8 AR BN RS 200 T BibA% 5 [ 28 8l S S sl 2 b S AR AR AE A S A5G o s P
(A 5L, DRI G FH BB A% 2 S8 A AR AU S 0 1 1) 21 S AR BE PPN P A AR LST b2 5 RSEL 762 E S A B 1
P (%) T S A T X ) ) R

LD J2 5 A 25 27 5 rh ol PRI i i 1) — 8 40, B R AR /0 B BT (SRR X)) 2l i 2R AR 2 AR 1Y
LR AR RN A RO AR L BiM5 B X A1 EE ARG . LD ZE R [RIBIFT IX AR R 3 s Bifi 43 B BT A/
AR AL A ROBEMRIREAE ) T U 85 R LDL R AR IR AE 25 SRR B, M R (IE B K ) ik %)
3000 m i} LDI AR T2 (18 3) , 76 R 20 I3 1.5 4% (4500 m) i1 2 4% (6000 m) i, LDI AL 43503 T
0.0697F71 0.092 ; £ REE SN 0.5 A% (1500 m) B, LDI 38/0 1 0.123, PR AT RAEWT , 76152 1 5 T4k IX
11 5O Z FEPERR ST T B A B (E7E 3000 m, BEAR, 7248 AR T B I BT B AU 10831.3 km®, 5 B E RUE
R AN AZ 43 M B TC AR R 1 LIS A2 A9 DX LR /INB R i ) Jir L HC B 280l b X FH ik 82 2% B 9 X
FUBLI/IN, T EERE 3000 mx3000 m 22 A7 T Hf B ST 20 3 W R A3 B o0 i RUBE

M MRSET PEA i B2 % PCA 255K , FH LD B AR LST 153384545 15 MRSEI 9 SCHK 2 BCAR A il ik
Beit2E AR W E VER A (R, 05 =0.811) , UL AT LDI B4 LST Ji5 45 T 45 PP B4 MRSEL A9 #H B 7 bk
A(FR2) W PCA 8T n eI mBGEAMF, N PCA 255K, PCL il 5 ARAE(E {5 B 1Y 68.98% , FHirft NDVI
A B 35 (0.8901) 2 vk iE 7, &0 PC1 i KAY IR T, LDI 78 PC1 Bl - 1) & 4 5 5 45 —
(-0.4146) , H:5 NDVI U K -0.4770, YEH J7 A0 52, J2& 520 PC1 il BT A i A+, Rk, PCT il e
MRSEIL H ) A4 524 B2 NDVI R LD J2& 52 M A= 25 R85 0 6 1) 2 AR 43 i, HAE RO 2B 28 IR B ot o
DRI FAE PCLRRAE A AP e 35 S 5 AR S LD A A 2SR o bl 22 | (HX A I AE PCL AR AFE rp vk 2
YER . XTER R ZE NDVI S {E X, LDI AEFEAL FAROK -, AR A2 5 SO KA & NDVI 4R HF TR AR
AL 3 A X7 M LDT AR X, X BE 9 X B 7E MRSEL H8 M5 i, PC2 Sl 4R (15 B 1Y 28.76%
Horb LDI AT ok i) 55 (0.9100) J2 pk i 7, LDT 2540 PC2 i KA K -, NDVI 78 PC2 b | [i] 2 45 5
JE45.(0.4056) 5 LDI U {H A 0.4457 /5 LDI J5 [l —SBU&s2 0 PC2 kBT Z H -+, R, PC2 HlifE
MRSEIL H 44 2524 Bt 2 NDVI AT LDI S 520 Az AR P85 ot i 19 U BERRAIE 43 &, NDVI AT LDI R AR A5 R 4%
R S Z IR . STEUR A B A TE LD S {E X, NDVI AR AL TR AKCE | X FER X B 7E MRSET i3 143
G, HARSEE AT TSR 2R+ A /78 55 28 R | ok o 26 72 1 % MRSET B3 ik 9 55
b G5 AR MRSEL 7KF-24 0.0117 B« B4 ZMIRER (0.0116) , BEWZEWF5E X H NDVI il LDI
FEX EEMR L AEMREAL, I MRSEL 25 (B 5 BRSO, —J& DL« 287 F“ 522" W 240 A 1E 2 >4
KRE—T VLR SR 28 M7 T B P AN B R — 7 P R P A X, AR
LEAEAFITIX A S 48 B He s B A4 BE R LS MRSEL 28 A 5 By i R A M, R 2R B 7E A
“OETR|CUPTBREE I BEHOR R D R S B A R R (K 4) . BAORE , LDL AR LST i
7 MRSEI 73047 8 65 3F 7 5 5 A = 7 (NDVI, WI 1 NDBSI) B4 15 35 | Horh 5 NDVI f &AL N
-0.3221( 3£ 2) , %A & AEXF MRSEL 1 i & silk ik i 2h R, W, 26T MRSET 20 2% Hh( BE PEAG 7° = 0T
BT JR XA S A i SR A TR K . IWELRR M R , 7€ ArcMap SRS OG5 X AT — 48 &
YO PR (TRA T I X ) A AR A 25 B I /K ST PP AT 3 ek 3 2 b {1 R (P 0 U R P 45 A 6 T B 8 =X
(3) eI,

#£ MRSEI 43 H7 HfF 5 X B ARFFAE AT DL s BEE A, AE R 28005 L SR A LDI 4K LST 223N B F IR
PEA IR AR A 2= R 2T A7 1Y, PR A Akt S T RSEL 20 Hr h3F4 R NDBSI Al LST Z [ #7272 19 4
B RN EERIIME R BT b iy B R, (HJE LR RR A Hb B 50 0 0 8 5L 45 A VR 43 A DXORT
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ANTRIYD Fr (T A2 e 45 ) ZR0h (1 M SRS R X8, LST A gl i B2 i g h 2 5 i I A S i, 1
Je LST 7 S Wi iy et s ) ]R8 Jis P s AU A A8 24 7 ik ( 2B G755 ) ek, 39 56 A5 LB R4 IR £ i ] )X
JEARSRPE BRI ILRC

5 #ig

TE T U 8- I X 3 T 4 b R FH /78 56 40 28 B oo W 2 REPE PR A LA 35 10 ROBE AR 1 ( P<0.001) | [
{ELH FLAE 3000 mx3000 m, PCA ke T A5 IX AR A IR i i 2242 31 NDVI A LDI 520, Hod NDVI & PC1
(FFIE{E TTHR R 68.98% ) H B A1, A AE [ 524 0.8901 ; LDI SN YR E ki K 1, H5-AE 1] —0.4146 , %2
[XAE MRSEI 5 /B # . LDI J2& PC2(RRF(E TTHR % 28.76% ) k& 1 1+, 454 ] 54 0.9100; NDVI
WEPLE T FFAE N 0.4056, BIFSTIX 2 (0] S5 Bt 32 DL« 257 0 55257 ) oo A A6 AR ) = Mo 1 /78 55
AT X H ARG IE XN TR , 7F MRSEL i« 257 B« " B BE I Bl ik S 2 80k BE B % 1
DR 8.3 A/km I F] 5.9 A/km?, TAE X BEH AU BE IS 0.120 km* B NE] 0.169 km®, 255
KT T BT TR I A SRS i S A& MRSEL{E°h 0.0117 Kb FE384F /K-

22 3L Hf ( References)

(1] BHE, FEY, D07, & EASHERG S A SO R, EE%M, 2016, 36(19) : 6328-6335.

(2] wEEREEIIN S, R BIRELROOEI R NE (A7) - A7l ArE-2RR, 2006: 11P.; A4,

[3] FanY P, Fang C L, Zhang Q. Coupling coordinated development between social economy and ecological environment in Chinese provincial capital
cities-assessment and policy implications. Journal of Cleaner Production, 2019, 229. 289-298.

[4] Wang CL, Jiang Q O, Shao Y Q, Sun S'Y, Xiao L, Guo J B. Ecological environment assessment based on land use simulation: A case study in
the Heihe River Basin. Science of the Total Environment, 2019, 697 133928.

[5] HaEdk, K&, BER, B8, KET. BT LSRR R G AE S R GRS IE 50 I 5 —— LU S5 B 90300 ime o ). A= 252
%, 2020, 40(12) ; 3921-3934.

[ 6] Tmiez, B, XA, SRR, L3, Hhs. T RSEL MAER AR S PR T ol 5 Bl T XBFFY, 2022, 39(3) : 943-954.

(7] TRk KIS SN B PP e 8. TP EPRETRN, 2013, 33(5) : 889-897.

[ 8] XiongY, Xu W H, Huang S D, Wu C, Dai F, Wang L. G, Lu N, Kou W L. Ecological environment quality assessment of Xishuangbanna rubber
plantations expansion (1995-2018) based on multi-temporal Landsat imagery and RSEI. Geocarto International, 2022, 37(12) . 3441-3468.

[9] XuHOQ, WangM Y, Shi TT, Guan H D, Fang C Y, Lin Z L. Prediction of ecological effects of potential population and impervious surface
increases using a remote sensing based ecological index (RSEI). Ecological Indicators, 2018, 93 730-740.

[10] HFze, RElgE, Y, MR, Francesco Marinello. 3£ T Google Earth Engine Y4 = f Ik TiT#f A= SR BE AL SR TTARHE AT, 475
4%, 2021, 41(2) . 717-729.

(11]  BH&ER, FERE. MY ENECE k. dbat: R, 1981.

[12] Li N, Wang J Y, Qin F. The improvement of ecological environment index model RSEI. Arabian Journal of Geosciences, 2020, 13(11) : 403.

[13] Yao K X, Halike A, Chen L. M, Wei Q Q. Spatiotemporal changes of eco-environmental quality based on remote sensing-based ecological index in
the Hotan Oasis, Xinjiang. Journal of Arid Land, 2022, 14(3) . 262-283.

[14] Maity S, Das S, Pattanayak J M, Bera B, Shit P K. Assessment of ecological environment quality in Kolkata urban agglomeration, India. Urban
Ecosystems, 2022, 25(4) . 1137-1154.

[15] Z=%e%, RPM, Bokd:, mE. FRHEIHIX 2ok SVt 25 iR il A e i B IR BN 3R . ARSI, 2018, 38(17) : 6280-6291.

[16]  ZEEERK, 2502, R P01 5 0A% SR I 55 B2 I 25 23 SRR AE. BEHIAE 52241, 2018, 29(2) : 626-634.

(171 #pk, skdefl, WS, AR T, L, PR EHU R K0 DR S MBI 23 S Btk A= 352A 2%k, 2021, 40(1) ; 187-198.

[18] Airiken M, Zhang F, Chan N W, Kung H T. Assessment of spatial and temporal ecological environment quality under land use change of urban
agglomeration in the North Slope of Tianshan, China. Environmental Science and Pollution Research, 2022, 29(8) : 12282-12299.

[19] 2, REME, ML, Folk, BB, FHOF. 1P b5 R L IR R SRR . T IXRTSE, 2019, 36(4) : 816-823.

[20] BR2%F. TEROPRGMAS LT REI MBS X . TRX M, 1995, 18(1) : 14-20.

[21] Levy H. The rationale of the mean-standard deviation analysis: Comment. The American Economic Review, 1974, 64(3) . 434-441.

[22] XIRZ, FHol, Beg, 2065 2T SR B(RSED BKBIT R XA ARG - DAL T Oy . A2 35 5 R A BRI 2

http ; //www.ecologica.cn



16 1 BRI AT R A AR RO 7 RN B S X AR S IR R A 6715

[23]

[24]

[25]

[26]

[27]

[28]
[29]

[30]

[31]

[32]

[33]

#, 2019, 35(11) ; 1361-1368.

Gao P W, Kasimu A, Zhao Y Y, Lin B, Chai J P, Ruzi T, Zhao H M. Evaluation of the temporal and spatial changes of ecological quality in the
Hami oasis based on RSEL Sustainability, 2020, 12(18) ; 7716.

Zheng Z H, Wu Z F, Chen Y B, Guo C, Marinello F. Instability of remote sensing based ecological index ( RSEI) and its improvement for time
series analysis. Science of the Total Environment, 2022, 814; 152595.

Wu S P, Gao X, Lei J Q, Zhou N, Guo Z K, Shang B J. Ecological environment quality evaluation of the Sahel region in Africa based on remote
sensing ecological index. Journal of Arid Land, 2022, 14(1) ; 14-33.

Kamara D, Yang Z H, Lahai Y A. Ecological Geospatial Monitoring and Assessment of Surface Water Environment Using Remote Sensing Ecological
Index Model (RSEI) in Freetown, Sierra Leone, from 2010 to 2018. Global Scientific Journals, 2020, 8(12) ; 323-348.

T, BF5E, RiEA. 5T Google Earth Engine 2 PR3N TTHEAE 25 BT B 7 3028 Wa Il —— USSR TS X O ). A= 38253k, 2020,
40(23) ; 8461-8473.

EuiE, SR, NI, dkTI WL B A AN ER 0 i R R A i AR AR, AR AR EER, 2019, 39(8) 1 2963-2972.

Wan Z M, Dozier J. A generalized split-window algorithm for retrieving land-surface temperature from space. IEEE Transactions on Geoscience and
Remote Sensing, 1996, 34(4) : 892-905.

Schwarz N, Schlink U, Franck U, GroBmann K. Relationship of land surface and air temperatures and its implications for quantifying urban heat

island indicators An application for the city of Leipzig ( Germany). Ecological Indicators, 2012, 18 693-704.

Qiao R R, Dong C Y, Ji S X, Chang X L. Spatial Scale Effects of the Relationship between Fractional Vegetation Coverage and Land Surface
Temperature in Horqin Sandy Land, North China. Sensors, 2021, 21(20) : 6914.

O'Neill R V, Krummel J R, Gardner R H, Sugihara G, Jackson B, DeAngelis D L., Milne B T, Turner M G, Zygmunt B, Christensen S W, Dale
V H, Graham R L. Indices of landscape pattern. Landscape Ecology, 1988, 1(3): 153-162.

Levin S A. The Problem of Pattern and Scale in Ecology: The Robert H. MacArthur Award Lecture. Ecology, 1992, 73(6) : 1943-1967.

http ; //www.ecologica.cn



