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Analysis of spatio-temporal heterogeneity of ecological
environment quality in Xianyou County based on GEE

Xu Yanfang

(Environmental Supervision Group of Xianyou County, Putian City,Putian 351200, China)

Abstract ; Based on the Google Earth Engine platform, a remote sensing ecological index (RSEI) was constructed to evalu-
ate the ecological environment status of Xianyou County in Fujian Province from 2000 to 2020. And the RSEI in 2000,
2010, and 2020 were first classified into five levels: poor, fair, moderate, good, and excellent. The RSEI for 20 years was
also divided into two research stages: 2000—2010 and 2010—2020 for difference detection, to explore the spatio-temporal
distribution characteristics of ecological environment quality. Then the spatial distribution pattern and clustering pattern of
RSEI were revealed using spatial autocorrelation analysis tools. Finally, land use data was combined to analyze the impact
of land use changes on ecological environment quality. The results showed that the overall RSEI of Xianyou County in 2000,
2010, and 2020 were mainly at good and excellent grades, accounting for 76. 09%, 73.70%, and 89.94%, respectively.
They were mainly distributed in the northern region, while poor and fair grades were distributed in the central and southern
regions. In both research periods, the improved area was greater than the degraded area, indicating the ecological environ-
ment quality gradually improving. The spatial distribution of RSEI was mainly characterized by high-high clustering and low-
low clustering. High-high clustering was mainly distributed in the northwest direction, while low-low clustering was mainly
distributed near the Mulan River basin. From 2000 to 2010, the proportion of land converted from construction land to other

land types was the highest at 27. 21%, while the proportion of land converted from forest land to other land types was the
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lowest at 3. 41% ; From 2010 to 2020, the area transformation from water bodies to other land types accounted for the high-

est proportion at 69. 64% , while the area from forest land to other land types accounted for the lowest proportion at 7. 85%.

During the conversion process, the ecological environment quality of cultivated land and forest land has been greatly im-

proved, and the proportion of degradation from cultivated land to construction land was 5. 53% and 6. 78%, respectively,

as the most obvious type of ecological grade degradation.
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BB AR - S -G R T NEEA ™
Yy, SR NS A T i B A O s A A 2 K Jre 1 ) Jo
filt, BEE L2309 A& 38 4 b DX T I 5 AR AR 2 2%,
TR 2R R T A A5 PR [ L 7™ o T R
gt —verg g ) i R R S B —
FRBIVHN IXBUAE S EE  H TAR RGN SR
PERZ R, R H B — 2R IR bR TR L5 5 1T .
YT BRI U TR G T HARAES
RGPS MR T B RN B 25 48 b b 2 8 Ji R
SHEB(RSED) 1% 505 H R AR e
SR EC(ED AL, nT RAFRE B AR
FAN R 5 A2 T b AR BOME | 25 R JC vk R 17 il Ak
FIAN IR, BEXT DX 3 A A5 R85 1 ) 25 B AR L iE A7 %%
W PP, B2 0 TR K R AR X
S A 25500 PR A, ELBRCSAR B 1) il
R, A Ak 51 2 (GEE ) /E R — >zt
BTG T 35 00 AR, ol LU s it i
AbFRIE R R , 5 1% G0 18 I E R T BEAH HE, S
TR  KEELR) RSEL A4 7 A AE BB MY

AR D B E R, fF A M0 —
B SZ B FT R BE R W, FE I 28 AR — RE )
AHIME T 25 18] 15 AH 5C 70 B 76 48 78 25 [R]ECAE 1 AH oG
FEPE T T A RIS, w2e 3 Tz v TR A
BB E R 2 BEGFET . HA s R,
AR i - HR) 2 (R FE 7 5 4 H AR 2tk
BN F , N3 i AR XY 1 b R 2R A
Bk ity ae S5y L S BUE SR R B
AR Al B N R 2RI A SRR
DX T A L, BB T e < L S e ) A i b
ERAESSCHEE REE, — EERANGEESH
5E ., A M BT BRI B A S A i B S o
TR, HE 7 A B R 28 0 A b X LA ) O R X
FELLHEIEANTE B PR & R | 55 00 4T 38 28 SRR Z 30
HATEZERIFE XL,

I, A ST GEE “F- 5498 RSEL, Xl B
2000—2020 4FA:= 25 FR45 Jo f5t E A7 B 25 Bl 245 1 R0
SETEIPAN (5B ArcGIS B 23 1] | ARG T 2 MR

TOREEARGE A= A BRI T 1) 2 (] o A 1, I 4 s
- A T B A B 4 7S A AR A 0 AR A PR
JRCEE AR, LAYI DA Al iy L A 2SR5 O 4 R ml 5 252
KIESRMSE

1 A58 KB

il B SR AR A T T, AR A A F v
HRS R & i T AR 118°27'—118°56, b
25 25°11'—25°43" Z [] , Ja MU FRHF ek 2 RS i, A
BHE 1A B2 .2 54, Bl 835 km®,

2 BAEREGH AT &

2.1 HERIERTALE

S ERIRT GEE A8 T1 21
Landsat5/7/8 3R S5 500405 7 iy, 23 [] 43 B % 30
m, I3 3% 16 d, B Zead JLAIAR IE | 46 5 5 b A
KAKIE, 2T GEE ¥/ Java Script 4ife, i H
BT LAY Landsat 2 38 B3 75 & OB 1) 4 H
PRAEDY MHHIE 1 a BB A K (4—10 H)
PIFERAR . BEAb, kit G R R B 7K 8O0 32 B 1
AT | SR F MNDWI 7K 4 45 50038 K A A5
BN RN LS PEA R R R ET R R BRK
TRZE L FIEAE GEE Zdmoe ™) |
2.2 MIRFE
2.2.1 RSEI#HF HF@RAdSHmEctlie i m
ST T T LB 1Y 8 B0 3B B 15 R
WS SRR TR S 4 AR, &
IH—1h &b B IS P38 o 2 B 43 o0 AT R B A A T A
R T AE TG bR A BE B A L8, [RDRE X RSET #4714
—fEAb P

RSEI = (RSEI - RSEI. )/(RSEI . - RSEI )

RSEIM{EAT[0,1]Z[A],RSEI #4238 1, 3R
BB AR 2, Fon A B i 2s

(1) GEEEFR AR, ERZ AR E0h, 3 — b
PR NDVI) J2 A 45 A 4 R 55 R O A e A
PRz~ Ha sl

NDVI = (NIR = R)/(NIR + R)

max



52 TRIETT  HE T GEE Al A 53R 5 B it v 25 52

JRPE BT 23

NIR Fy i £1AMIE B 1) R 5 6 08 ; R S 2050k Bt
SR NS =

(2) VR BEFE bR, L #E AN A+ HE 3 A7 A A ROK
43, T AR FH 280 A 4 R ) 388 B AR A T 48 TR
AR 04 NIAS 2R B 4y = (WET) ' HiT 8
Wl

WET = 0.031 5p, + 0.202 1p, + 0.301 2p, +
0.159 4p, - 0. 680 6p, — 0.610 9p,

A, p(i=1,2,3,---5,7) 435N Landsat TM/
ETM SEAR45 R I I B i S %

(3) TREEHE bR, M ZR 09 BR 58 T T 1 R AE R T
JEE 3l R B AN 7 K T FTR 38 2 S 8 R T
Ak, PR SR P 2 SR 38 AR AR 1 $8 BB mi T 38 8K
(NDBSD)'" . Hits

NDBSI = (IBI + SI)/2

Ao IBL R SRAE L, ST R 5L

(4) PJEHEDR . MR E (LST) S & Hh R
KA A RE A 4 FK PG IR, S S e Tl 44
RN I EBESH R RS R O LST, M
HEAN

LST=T/[1 + (AT/p) Ine]

Ko, T AR IRAS AL IR BEAE ; A W IREL I ETM+6
BRI (A=11.45um) ,p=1.438 x 1072
mK, & Jp L LR R
2.2.2 =W AARK ST A5 [E]) R DG AT B i X I,
rh B SR 5 408 i B T A [ 1 A DGR E T
Hras[a] [ AH &M 9 5 35 T 43 R 42 Jmy 25 18] [ AE DG AN
Jry s [H) F ARG ; 42 Jay 25 6] F AR OCA E AR | 55
UE DX 3l B — Ja 1 14 2 )R DGR B T Jmg 8 25 )
AHICAT LA Jmy # bt IX 4l B0 | i) Bt — J M 55 AH 4R
DX 38 00 L[] — i M 0 R A sl ORE Y AR
FEIFFE X R43 1 000 mx1 000 m FEATTRIA% | 43
iz 4 Ry as 18] F A 2G| JRy B s 18] [ AH 5k 43 #r F
FEIX RSEL 1Y% [8) 43 A A% Jay . 42 Jay 5 ] H AH G Y
Moran's T EFERH

Nz ng,‘(xi _M>(x_,' - p)

i=1 j=1

(3 Y)Y (5 -w)

A, w, s AL KB, x, Al RR5S 1 8l
X/ WS ) RSETAEL, w2 FT A 1 DX/ A% 1) RSET
SERIME, N Fon b XM ) BB . Moran” s T Ay
F-1 81 ZE, KT 0 HBEET 1, HHE—EE

Moran's I =

() TE AR DG PR B | 23 8] 4 A R A 5 /T 0 HoBE I
T =1, UL — & Pk (%) 67 RH G PR i | 245 () 43 A7 B
BIHGAET 0, BRI ASAATE A DG 1, 25 18] 43 A1 2 B AL
R

JRERaS 8] H A8 Moran” s T 43 fi 3145425
[ERIT, X TR —A2S 0 i |, yflas [\ [ A
HAERIRAH

I, = miluz wzj<xz - u)
INCEON

S IR 1 {357 MR 26 T PR A7
SR P SR R — (RS S0 1, (M
SRR IS | B — A I — s T e

3 BRI

3.1 EXNEREMRZTTUIETIH

3011 EBRARERG S AIE T GEE
AR E 2000 42010 4E 1 2020 4E K
RS FEEL, T AL A Al BB A S R
BEROL, B 2000 4, 2010 47,2020 4F 14 RSEI {E LA
0.2 MlERR o i 22 B 22 A5 BLAF R 5 45 40
(E 1), g S ER IR LG (R 1),
gz 2000 4F 2010 4F 2020 4E (% RSEL 4k | LA
WA RN 3, TRTBURI 20 1)k 718. 05, 695. 49,
848.79 km’, [ Lk Al 4 5 K 76.09%, 73.70%,
89. 94% , Hirh 25 4% #1-1¥) RSEI 16 B Wish g, rhass
21 RSEI 7632 435 98, 2000 4F 2010 4F £l 2020 4F
ROTE AL L4 00 R 14.24% ,12. 88% F1 6. 75% , Tfi
2B 2E 5P RSEL 5 A/, 2000 472010 4FF1
2020 4E A4 T ALAI43 508 91. 28 ,126.70,31. 26 km®,
TRARRN & 20 0 9. 67%,13. 43%,3.31% , =3
0] & AL G RN A 4 2 3 2 43 A ZEAN e L 1)
JUHS DRI, 2 oA 2 A 0 4 A1 A T 3 R DX B
TE 2010 47, Gf AU 25 9% 11 RSET #3447 7EAl)
I RA PSS e RES AT S, E
T IS P AR 22 VR A Sl B O A AT A 25 TN 25 S LY
RSEIL, 2010 4%, %8¢ 4111 RSEIL 78 b &8 2 X 35k 1
AT T K, (A B 45 2% 22 %) RSEL 76 K 22 & it 3
BRFT B Y BRI B K, 2020 45, U6 5 1] A9 B R 4
KR Vs s S SRRESHMAOE S %S Hy
126 KA 01 RSEL, A 2212 sk BT 19 RSET
AT 25 FNAL 25 55 9 AR JE LA T4 /)N



24 AR N N AN & 5551 %

20004-RSEI
=
I B2
[

20204-RSET
=
[ B

I #hy I Ay
. 7 . Yy
18 km 18 km
K1 AiliiFE RSET 435 A
Fz 1 {L#E RSEI EEFELNERE L
. 2000 4F RSEI 2010 4E RSEI 2020 4F RSEI

TR km? hi b/ % T/ km? i /% T A/ km? i b/ %
22(0.0—0.2) 29.54 3.13 56.91 6.03 7.56 0. 80
594(0.2—0.4) 61.74 6. 54 69.79 7. 40 23.70 2.51
H45(0. 4—0.6) 134.39 14.24 121.53 12.88 63. 67 6.75
(0. 6—0. 8) 339.73 36. 00 246. 95 26. 17 251.69 26. 67
4£(0.8—1.0) 378.32 40.09 448. 54 47.53 597.10 63.27

3.1.2  #E R ASIH TR AL Rl
EEL 2000—2020 4FAE SR8 A 1 sh A8 1k Bl
iH 20 a 9 RSEI 43 2000—2010 4= Fil 2010—

A AS BRI oI 5L B ) A R

*£ 2 {liFEE 2000—2020 ££ RSEI T MGt

2020 4F 2 AMTIBGEA T2 ARG (I 2) JF e 20002010 F 20102020

N S > ,E{ m (4 > R m ‘0
SEi2 AR RSEL LIS (e 2), o S bR R A
3 — AR 2 I {4 TG A > = : : : :
LI i, 20200 2010 4, xlﬁ%]mfﬁi‘ﬂig’ N AR 826. 19 45. 14 934. 38 51.09
826.19 km”, (fi Lt 45. 14% , A2 XK T 22 5-Ai e il g 532.24 29.08 752.21 41.13

WAL T M VP50 & RE S MO & HikoE
M2 WA T AR, R 532,24 km?, & HE 29. 08% , B
S DX 358 32 3 A A DB PGS 10 3 R R R W A
T S 4 el e AR A DX A AR R 2D, Ol 47202 km?,
Hi e 25. 79% , iR A IX 35 32 43 A 7 AR 22 R i, K
AR TR AL A T AR, U BRI i B 1 2R SRR
R ETH S, 2010—2020 4F 3 FhAE 1L 2 5
AR LR R BN B AR s AR, RS
IR 5 o AN A8 1) 28 551 o A AE AN e B b8 1 KR 43
X sk, 18 AR 934. 38 km?, i HE N 51.09% ; B 1K)
2827 e 2 1 18 = e S Rl S e I T - W T2

752.21 km®, (5 o 41.13%; 1B 1k /Y 1 ALY Ky
142.19 km?, 5 Hoh 7. 77% , B B AR ERFIE XN,
S 1 T AR 328 K AR Ak i TR, D IR B
SRS FIES w0 AlEE X 20 a 1Y

3.2 EBASEBHMNZES ARSI
KAl 42 18 1 000 mx 1 000 m R XI5 K
1 820 ™HLIG, Tl B 2000 4F 2010 4F 1 2020
4F RSEL W25 [AIAHOCE . IR 3 FTLAE . iy R
FE 1% 5. F MK, &R i 2 MR 56, 2000 48
2010 4FF1 2020 4F RSEI i Moran’ s 1 43514 0. 388,
0.418,0. 468 , F Al B 19 4= A5 25 (B 4 Jm 22 B
1o FE I 25 (] SR AR AR AIE , BATS T A9 X SR A X 22 5,
RSEI (R0 FAHDCEE S (LB 3) i LA 3 A4
5 RSEL 1975 ] 431 LA i — 1 R AR — IR R 4
F RS XN Z 3 A1 B /N 43 e — R SR AR
AR — B A | m— i 4R B A0 e Al i B 7
675 ) I AR 55 5, 32 NS R AR,
A ARG o e A, JH BT 3 s o (T 5 AR —AIR 2R



2 BIESS LT GEE mAilifiz B

4

SIEER

I 23 S o A 25

=X
H

N

¥

2000—20104E
| BiEX!4

. . Az
I GE

0 18 km

2010—20204E
| BIEXS
| ENs
s

0 18 km

B2 AliEE 2000—2020 414 RSET A8 Ak 4G

SR T AEA 22 R , UL Z XY RSEI
A, HL % B I i) IR (BB Bl AL 2000 4F %1 2010 4F,
i — R A FR— IR SR B B A B K,
2010 4F# 2020 4F | m— i SRASUFA T K IR—1%
REJLEA /N, et RSEL &R B A &%
dib (I3 4) . 2000 4, fm— s R FIR—IRR AR
1 AL i 201, 177 km®, f7 LT BB 11, 04%
F19.73%,

e — R ER A AV — e R B/ 430 o e T AR
) 2. 14%F1 1. 87% , A S 2 1) T AR e K, o A 1 AR
[ 75. 22% ;2009 4, 55— e R AR FR—AR R AL Ay 1
U3 A 204, 207 km*, &7 BT ALY 11.21%
11. 37% ;2020 4F-, i — e 28 5 FAR—MIR R4 ny T AR
AL 10, 77% , Hoph 25100 T AL 2000 4 Al
2009 4EAHZEA K,

x3 iEE£R/R=EBEEXSH
. 2000 4F: RSEL 2010 4F- RSEI 2020 4F- RSEI
SR - p p
Moran's I 71585 pE Moran's | VAEY p 1l Moran's 1 7185 p{H
1 000 mx1 000 m 0.388 22.859 0 0.418 24. 657 0 0. 468 27. 608 0
N 1 N 2 = % N
4 a ! 0 ﬁ}_ ik F
ik . . G
- .'

18 km

*ﬂ'i

3

;o

3

. 20104ERSEIZRZ . 20204ERSEIZRZE
CoREE || B B Cray

W - R 1 - R

B - R 4 3 o

§ k- R : ..-..? - R

-ﬁ IR £ v AR

0 18 km i 18 km

B3 AiliEE 1 000 mx1 000 m REER RSEI ks

F 4 {liFFE RSEI B = E BHHX R
2000 4 RSEI 2009 4F RSEI 2020 4 RSEI
el mBR, g, mR O S ERS O Ak
km? % km? % km? %
EoEERE 201 11.04 204  11.21 196 10.77
mAREE 39 2.14 39 2.14 35 1.92
fi-m®kE 34 1.87 26 1.43 21 1.15
fR-MERE 177 9.73 207 11.37 196 10.77
AEBE 1369  75.22 1344  73.85 1372 75.38

[] 5 AH 50 A

3.3 FMAAERBTUNESRETUHZNE
S

- bR 2 A AR Ak 2 5 | R X3 P ) AT A
Gl Ag U XS B IR BT L B AL S ok
MY SZ IR, ) FH &% 7% 46 P A AU X6F 2000—2010 4F Fi
2010—2020 4F#Y T oA FH B 47 &, 48 75 Al i

SL b A PSR AL i 5% B B0 (I i&l 4) | JF 72

IR ==

PNCE=N

HE T



26 PRI

Mook B

$51E

2010|§#11ﬂ 423.82 2020|$}HH1
31,27

ZOOOI%H{E 491.83
11.07

20005 4.03 20108 HfcH 8.85 20204 it
1.46 45.61
0.06 0.15
- 26,55 56.85 .
2000 £iH 075 20108 ik - 20204
- = - =} -
20004F B 0.68 201041 Fi b 1.76 20204 # T
= 6.02 L3 2.05

Bl 4 AiligizE 2000—2020 4 - Hb ) 4% RS 46 B/ km®

TR [R] A b 1) 288 RS ) A 25 55 4 0 T R R o
o (DLER 5) , A3 Al e B A ) 4 i f) R A28 feoxd AR 2
BT A2 IR, R [A) A ) e RS e 2 R %
1 :2000—2010 4,5 Ffr s A HR 40 11 AR A 14 o e A
KA Bk AR B K e R P AR A
IS I S o o s el (61 2/ T AW s o | B
95.44% , 96.59%, 75.10%, 80.07%, 72.79% #
76.76% . FHEETR FH b2 1) Al b 288 9 TR o LG A
%0 27.21% , Fo | HEE FH M 5% 1) B b B4 T AR
% 0 25.49 km® (5 FE o 23, 72% , HLURHES A b
BEmARHE, A R 2. 69 km?, (R 2.51%, Ak
Hi ) HoA S TRt i b, Ry 3. 419, Horp

RHE % 1] b T FR B 22, O 27,06 km®, [ L
2. 28% , HYOEMMEL [ kD, FA R 11. 07 km®, 5
L4 0.93% ., 2010—2020 4, B Hb A | 50 HE | K
Jak | g 1 FH AR ) FH A e S 2 TR] % 46 7 v AR
3 R 86.26%, 92.15%, 45.97% , 30. 36% ,
58.82% M1 46. 21% , H 7Kl ria) Ho A b 2 ) T AR
i 2, h 69. 64% , FURJ2 W M i ) At b 28 | 1T
TN HER 54, 03% , Fh b b 2 g JHC Al b 2JS % 1 AR
Fede/b, R 7. 85%, ANIA) 4 M A1 FH 28 BUOK [R) A 25 55
AT AR B 7 Fe gt SR SR WY B b RORR A 3 2 T
P A= 2 S G AR AR B B, 7E 2000—2010 4 Al
2010—2020 4F- 1], B b FMCHb k038 S5 9000 o Loy
AR 10.34% ,13. 42% Fi1 18. 54% , 16. 92% , Vi, B #F
H MR b A A B o, A S AR T i 915 81 T 38
KRR, RN 152 M P 3 =2 ] A e 4 p |, A
BBl A WS T AR RN, X
Ml B A S IREE B i s A K, (HASF BN,
7 2000—2010 4F F1 2010—2020 45 8], # #1454 Hy
R SRR S AR PR A B 0 2 A (5 L
SN 5. 53% 1 6. 78% , 1T WL, 78 2 5% 5 & SR
I, 28 2R S IS A LR 3 B 1k AR SR B
wiff—aR Ak,

£S5 LFEER 2000—2020 £ 3 F BTUESER ST

2000—2010 4F 2010—2020 4F
+ A AR AL
Rk A % A di e/ % B A/ % Bk A % AL/ % stk %
B Bt 7. 06 7.83 10. 34 2.01 6. 45 13.42
B st 15 b 5.53 2. 66 3.10 6.78 1. 11 3.42
MR B 10. 41 30. 17 18. 54 3.61 35.52 16.92
B P 1.81 1.67 1.41 0.18 0.76 2. 14
TR P M i 0. 90 2.79 0.32 0.14 2.97 1.03
HoAlb 0. 02 0.02 0. 02 0.01 0. 04 0. 07

4 Bib5iti

ASCEET GEE “F- 5 A g2l & 2000—2020 4F
) RSEL, B 46 4 kil 7 k45858 1T AliE & 20 a
AR S PREE BT A I 25 0 A AR 456 1 Bl 2 1] F AR
A T HAB R T Al B RSET (1945 [8] 43 A A% =X A
AN R, B 45 B 1 R B 40 W 4 b R AR
XA S i 52, M DR 58, (1) A
z3[6) &, AlEE 2000 45, 2010 4E F1 2020 4F K
RSEL SV I DUGF FAs i S8 0k &, 5 LL R 43 90
76.09% ,73. 70%F1 89. 94% , 3= B 43 Aii 7 A1l i H 1Y

ACFEBIX 8k, 2 FAEE 22 45 9 4 A 7 v 3 0 R 0 X3k
MR &, 7E 2000—2010 4 F1 2010—2020 4 2
NSRS I, ot ) TR R TR AR A TR, B A1
T B A A AR B T, (2)7F 1000 mx
1 000 mfRFFE R E T, RSEL 1925 6] 5 i v B @, 23
[ oA L s — s AR AR —R R E N £, m—a R
AL AT AEAN T B A v AE Ty ) AR—R R AR F 2
IARTEAR 2R G T, (3)2000—2010 4F, iy &
B G ) HoA b S AL S e 22, 4 27.21%,
PR I ) JEC At 3 28 ) T AR Ee gD, O 3. 41%
2010—2020 4F, py 7K skl ) HCAth s 23S 1) T AR LL A



#

24 &

=

35 FET GEE Bl £ A A PRI e i 28 S STk A7 27

2,4 69. 64% , FHAKHLE 1] oA b 2 A4 T AR o LU B
AN T.85% B M AMK AR B i AR v 2R 2SR
SRR A B RO B TR My A
A IR AL

K FE BT 53 Hr il 2 1 RSEL AT LG X 48l AR 2
PR BLIEAT ZWLPEA, W iz 4 ) AN, Ay
O HE AT B i, 4R R R A 3SR B
(Modified Remote Sensing Ecological Index, MRSEI) ,
ZARECRAIHT 3 A TR 1Y TRk B HEA T IAY
RGO, A BRI RK 55 AT 32 1325 e (1 L
PRS2 % MRSEL f) 45 B BEAT BT, 45 R 3%
HH 2% 32 A3 o0 22 ) B R G TR B 3 4 2 iy
IIASCR 12 366 i 5 i o3 i 22 T8 AR T4, 52
RSEI i g 45 121 iz £ 2000—2020 4F ) A
ST T R BT B2 TE A 22 B T
ST T DX e A 25 o A G 555 1 M T, N A
SR 7K T I B A5 1 A 0 R P AT | T o 2 1 K B A
IR BT R 22 8 KU M A7 W A T4 B e
R B IR] BN X, >R BBUAH IO 5 ik 2 77 9 8 1 i
i[RI EER IR It B 1k - 398 = sk A0S B e
AL A AR PR 4 S DR AR K R M R 3 Y
SRAHBLSFAE I, I/ A BEIR 2 v /K U5 M 19 A 25
Uifg, MR AR N XA S R G B %
Bt FERFE ST I ), Bk b Sy A P M R A A
SR A B I Y 2R A | Ay i S N B L b A
T ER A ZSBR T N0 A 5 - 1 6 50 9% o) A 3L, B
o B E AN A D RE DI, AR AP X Al X Tl
DA B O L R ] AR A PR A O], ™A% 4
ek o T SR AT e A M AT A, R 4 Rk
JIRE FET R AT A, SRR T A ik, An g m
A ES TR AN S S /N IS f i & S ] Ty
o A R R BRI S RGERRETE

S 3k

/

¢

(1] ik i, TR A5 kT4 i Bk 5 | S 0 g gk A1 3 Jok
AR P T ARSI EE R A S A I [T ] AR,
2023,43(5) :2114-2127.

(2]  FRIAFK. okl 8 A AR B B S LR [T ] A S 2 4
2013,33(24) :7853-7862.

(3] A EIFRBE WG, A S B BRI PEA B AR BT (IRAT) . HI/
T192-2006[ S]. EZK A B LR ,2006.

(4] SREWE, KBS, AT, % R H GEE #E1T 1990—2022 4 /)
VLRI A AR T i 4 4 JR) 5 I AR A #5437 [ 1/0L ] 3488

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Bl 2%, 121 [ 2024-01-23 1. https://doi. org/10. 13227/j.
hjkx.202308061.

XHZR, Tamhy 5k &, 4535 T 22 URBHE 1) /1N TR T 3 4ok A 245
IR AR AT [ )] AR A4, 2024 ,43(2) 1 600-608.
KSR, PN TE , 2R ) VY T v D XA B o R AR AL
RGO Al [T, A R 0 2% 4z, 2019, 34 (8) .
1748-1758.

EuiF, R B RIS A5 L TR R A A5 i B T 4N
WA A S AR [ T ] AR A 2237 ,2019,39(8) :2963-2972.
XUBKAE AT, B4, 45 LT GEE =3 a1l A A3
Be ok i a8 A S I [0 ] K A fR R i, 2023, 43 (5)
121-127.

RN, BT R M B O — A A I s AR B Y 4
HJ]. A%kALE,2007,29(2) ; 69-71.

PESIE 25 T8 B T4, 55 00 S VA AR X A 25 FH 1l 2 () A
JRZEAR 53 BT ——LABE PG 48 &% I EL S 60 [ ] K - R R i 5T,
2024,31(2) :321-330.

X, R, BRI = A AR B A F S Th RE
BER RN G OC R[] A4 ,2023,43(24) :10464-10479.
AR 05 SRR AR A T R SR B s IR S
Wi 5 R AR e as MG R [ /0L ] B Bb 2 1-21
[ 2024-01-23 7. https: //doi.org/10.13227/j.hjkx.202310211.
TR K IR R RO T HE R [ T AR R 22254 ( A SRR
Jiit) ,2021,49(5) :613-625.

TREHE, RIS, AT, LRI GEE #E4T 1990—2022 4 /)
VLPRI A A TR 00 RE N 23 4 Jm 5 8 A8 45 /3 H [ J/OL ] 3R 8%
2%, 121 [2024-04-25]. https://doi. org/10. 13227/j.
hjkx.202308061.

T, 2 VB, A f 4R 20 AEIR T VA — AL AR Bt
23 AR RAAE S 2 ST R S 0 [T v Rk Tl Al , 2023,
21(6) :1-11.

TODD S W, HOFFER R M. Responses of spectral indices to varia-
tions in vegetation cover and soil background[ J]. Photogrammetric
Engineering & Remote Sensing, 1998, 64(9) . 915-921.

BB XL A IR B AR R I S AT HE 2 [ 7] b B R B R
% .2013,33(5) :889-897.

IAEK. Landsat 8 FRETAMEE 52 b5 5 800 728 Ak B FHO X 1 2% 1L
JE R RS [ 1] 38 A4 ,2016,20(2) 1229-235.

BRLTE B AT BG4 — i — 6 Y A S 3 ok HE A
RO 2 A 2SS R /0L ] M BSR4 1-17 [ 2024-01-23].
https : //doi.org/10.13227/7.hjkx.202308121.

RIS, B2, B R T ket 128 Jak 2 A5 6 OB 70 1 485 #k
SR E AR ITM )] T B XAF5, 2019,36 (6) .
1521-1527.

TRIAFK, XIS SCEE. MRSET 5 £ & B4 43 A L H 5 RSET 484
B[] R 5, 2022,37(1) 1 1-7.

o AR, BRI, % LT RSEL WL R A R R £ 7
XA S IREE B AR LR AR S IR B R [ 1] K R R 05T,
2024,31(2) :389-400.



