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Abstract: The evaluation of the effectiveness of ecological protection and restoration is not only necessary for the
performance evaluation of ecological civilization construction in the new era, but also a challenge and cutting-edge issue
facing the international ecological field. In order to scientifically evaluate the effectiveness of ecological protection and
restoration, overcome the shortcomings of existing functional indicators and indicator threshold settings, this article analyzes

the trend of FVC and LAI changes and spatial clustering characteristics in Sichuan Province in the past 10 years. Based on
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spatial and temporal dimensions, five characteristic zones of vegetation functional traits are established, and an expected
score standard value table is developed. A protection effectiveness evaluation based on expected growth is carried out. The
results show that; (1) In the past 10 years, FVC and LAI in Sichuan Province have shown an overall growth trend, and the
spatial differentiation of growth patterns is in line with the overall binary climate framework of the western Sichuan Plateau
climate zone and the eastern central subtropical climate zone in Sichuan Province, and also corresponds to the distribution of
zonal vegetation in Sichuan Province. The areas with extremely low growth values of FVC and LAI (P<0.01) are mainly
located in the mountainous areas of the northwest Sichuan Plateau, within the borders of Aba Prefecture and Ganzi
Prefecture. In the subtropical climate zone of eastern Sichuan, the FVC and LAI of the evergreen broad-leaved forest in the
basin edge mountainous areas and the evergreen broad-leaved forest in southwestern Sichuan are in high growth areas. The
different growth performances of the two in agricultural vegetation areas such as the Sichuan Basin and southwestern
mountainous areas reflect the comprehensive effects of climate, zonal vegetation, and human activities, as well as the
differential responses of FVC and LAI to the above comprehensive effects. (2) From 2021 to 2022, LAI-Kq in Sichuan
Province remained basically stable, while FVC-Kq remained generally stable ( P>0.05) , with significant declines in various
cities (P<0.05). The ecological protection effectiveness level in Sichuan Province was basically stable. (3) For areas with
different protection intensities, from 2021 to 2022, the FVC-Kq within the ecological protection red line is lower than that
outside the ecological protection red line, and the FVC-Kq within the ecological protection red line belongs to the protected
area is lower than that outside the protected area. The impact of different protection intensities within and outside the
ecological protection red line on LAI-Kq is relatively small. (4) The FVC single indicator is difficult to make accurate
judgments on the improvement of ecological environment quality under specific conditions, and the addition of LAI indicator
helps to improve the reliability of evaluation conclusions. Based on the logistic population growth model, a multi index
expression framework for FVC and LAI ecological quality changes has been preliminarily proposed. In the future, more
detailed feature index selection schemes and vegetation functional trait zoning should be developed, and population growth
characteristics and functional index response characteristics should be partitioned to improve the multi index expression

ability of ecological quality changes.
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Table 2 Zoning statistics of vegetation functional traits
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A—E AR A B.C.D ES DIIRES KAFAE X (SIRERHEX) .

2.2 MR AR AL

2021—2022 4F, )14 LAL 2463 0.03, 2 ERE A 07 [+ AR 53% , 6K 5 47% , (A 4E A
TP P 9 o [ - TR Y 99.56% (P>0.05) , 3% i T TUUIME AY 5 [+ ET ALY 0.27% ( P<0.05) T T AL
Z EL 1l DX DA R BT SUPH 8 4 DX, 48 284 T PO (A A A% o - AR Y 0.17% (P<0.05) , 207 TEE76 b X
BOMNIEFE P, AT 5 R LR 15 ,2021—2022 4F DU 148 LA 4idsfae (B 1) .

2021—2022 4%, JU)I[45 FVC V¥R b 3144, B IER K0 &7 B - mAR A 38.37%, iKY 61.33%, 7F
T O R Y o [ T AR Y 22.25% (P>0.05) , S e T HUBE R & AR 14.17% (P<0.05) , F A
T BT UM A7 0 B35 PR TR DX 3 1 G RF VLR AR 578 B VL BV 3, DA R H #0935 1 X sk fn 22 g
DX, BT AY 5 E 4 AR 63.58% (P<0.05) HAEDUJIAE 12 204 o MBI o 1 AR L 491 8 336,
2021—2022 4EPUJI[4E FVC KRR AE(E 1) ,
2.3 Rk
2.3.1  ATEUIX B O BSOS 5

2021—2022 4F 24 LAI-Kq “F-34 60.33 43, & M X H LAI-Kq W4 60 732247, W 4ERefa e R3S H A2 1
AR (P>0.1) ;4248 FVC-Kq V34 30.69 43, 24 | IX B FVC-Kq 7E 20—60 432 [, F A A HUHE K
FERIEAEE(P>0.05) , i X B Z MR BTHEER, T2 BEH YL SRl EEE RS M A 6 T R R b
(P<0.05) , HEGJZH FVC-Kq T FER i 207 T HBOM A BrsilH 78 g &8, DL ARTE 1 e A )1 2
%% (P<0.05) (K 2),
232 AR A LT REINEES

2021—2022 4F | &8 214k LAI-Kq F3 60.37 43, & M | X B A SR04k LAI-Kq Y 60 402247, Mk
Fifa e R &B 44 FVC-Kq ¥ 28.91 43, 28 M X B FVC-Kq b 20—60 43 2 ], B A 3k i 384 4
KA ZEFIHARE(P>0.05) , T X EZE S FHERER, BE N (P<0.05) 1 3 A~ Bl s e,
Jo BRI FE A A AR AR AT M PG R, DA K 5 Ly b A K A M PR 2R LR ] -
IRk I —ZR X B (P<0.05) , i3 LI =2 T3 7 i o BRI R R X (P<0.05) (K 2) .

http ; //www.ecologica.cn



590 O % Ol 45 %
N
o
g
2 650
2 =582+ 13.3x + 2.63x2 - 0.598x3
Q
£ as Ry =087
e g P<0.001
0 60.0
5 =
% ¥ 575
# 3
=< 550
=
2000 2005 2010 2015 2020
. 12
3 $=0.997 +0.299x + 0.0101x2 - 0.0189x°
E=i
@ '; 11 Rzadj =0.52
ﬁ g P<0.001
L
8
% = 1.0
= g
=T 09
g
<
2000 2005 2010 2015 2020
A4y Year
2010—20204F 2021—20224F 2021—20224F R
@]
>
s
::d
HE
i
B
=
<
—
&
P
&
=
=

TIREHFAE X
AKX CX Wl EX >0 FT B fET
I BX W DX <0 HeFsiRE

B 1 EHIeEEEKERRER IR EX R
Fig.1 The growth trend of vegetation function index and the zoning of vegetation function characteristics

FVC AR B2 5 AT TR, 495 K 34 P rh I (0 B 53 A QAR W 1 A 14 B A0 1 X 1)

2.3.3  A[APRG R G O AT 22 57
(1) BRI L L S 23R e 5+
AT BURICHEAT BE 1T, 2021—2022 AF DU I 48 AR S AR PP EL AR IN LAT-Kq P34 73 (60.37) f§ & T 248

http ; //www.ecologica.cn



24 il A T BN A DY) 14 A A R 1B SR G AY O ik 591

MW 5 AR

z
)
H
I
iy
&
WA R WBAR R W% BRI 3R
e [11.74—20.00) = (0322000 I [58.14—60.00) [ [58.14—60.00)
1 [20.00—60.00) 1 [20.00—60.00) 7 [60.00—67.30] [ [60.00—67.30]
0 [60.00—66.02] 1 [60.00—85.89]
o st 5
S
LY O =
5 50 i =
NI 2 5 :
v *{z’g,«qﬁn
Al
¥
W15 WE1G5r% W15 5% WIS 5%
5 [7-72—20-00)) 5 [7-72—20-00)) [ [58.24—60.00) [ [58.24—60.00)
[20.00—60.00 [20.00—60.00 B
1 [60.00—100.00) 1 [60.00—100.00) [ [60.00—61.00) [ [60.00—61.00)
[ [1000.00—105.09) [ [1000.00—105.09) [61.01—67.75] [61.01—67.75]

B2 B ETHAETEERESRIPFCXNRPEATS

Fig.2 Scores of protection effectiveness in the whole area of administrative units and within the ecological protection red line

(60.33) , EBLRILLLN FVC-Kq T4 (28.91) WA T 444 (30.69) . i\ BATEUAITTHAT I, IR
FFIELBATE 2021—2022 4F A BAR L LR N FVC-Kq ., LAI-Kq Y {E M & T2, — Mk R, ESEIPragn
FVC LAT 3K R 5 T R YK R X 7 B Ge i Aot LT 2R IX 5 a3 Kq FelE R AT, 7 F sl X
CHBOMN ZEPa X)) 708 L 5 A0 X B AT 2 N FVC-Kq  LAI-Kq %3 {1 T 238K 7, Xl GEJe 4
BRZHAESRIP LN FVC-Kq FH- R T 28 P EMEE (5 3)

(2) FERRI AL AE A SR by SMAST s

TR HL A A1, FVC-Kq ,LAI-Kq 5 il 2% 5 #5812 (P>0.05) ,FVC-Kq,LAI-Kq % A 7EAR Py 4h
BRI R R 54 T B g T M R BETC G, #eA IT U T b AT 401, 2021—2022 4F U144 A 34
AP LT 26 8 TR B B I B0 X 38, FVC-Kq “F-3943 (27.00) AR FAR-P 5k FVC-Kq 143 (31.12) ; LAI-Kq °F
140 T G4 P X 38R (60.77 ) 5 TAR P AN (59.90) , XF T 24007, Bk U, AR Hu /4K FVC-Kq , LAI-Kq
FUARELA AH RS 3 FVC-Kq FLAEL LR b 935 ik fIC T AR 4 b 17 LAT-Kq EU B R4 b P D& A4 2 - E 4 b Ab
(Kl4),

3 Wiessn

3.1 U)IAE ARSI BOSORA RS HLAL i U

2021—2022 4F, PU)1148 LALF3722 463 0.03, 2 380 & B AR 47% 5 1W)1148 FVC -3 728 05
—1.44 SR & E 4 AR 61.33%, G020 H1L2L 2021—2022 4F LAL FVC 28465 A3 bR b 474 5 s o
AW 245 78 AR 2518 . N FVC LAL 1E G 34K BT o5 18 R LG R 30, 2021—2022 4% P9 1|48 A= A PR3 1A%

http ; //www.ecologica.cn



592 JAE = 45 4

z

=

Z  LAIKg-X °
B2 ngl o &
2 KaeStr o o
EE  LAKGQ o
i§\ 2 FVCKgX o
%o FVCKgS oo
¥ FVCKQ oo

.2 1 1 1 1 1

E 20 30 40 50 60

154y Expected score
M

>z

f\.

N
1
I

53]
k-

BoaragtedE [ 1<1 >

3 ABRPLALRSLERPBUES
Fig.3 The difference between the ecological protection redline and the global protection effect

=X 8-S 75 -Q: 8, LAI-Kq: M FRIEEUI G55 s FVC-Kq AR 8 26 14 1 254>

BIRAE, ASCNAS (8] IS RPN 4E BE A 7. T R D RE MR 5 NRFIE X, 25 & AT R [R) 8 35 K7 1 3 2845 43 b
WEIE R, Bar T 2 20 K 3k, 2021—2022 4, DU 1[4 LAI-Kq FEA4EFRRa e s 2 M 2B | X B
FVC-Kq 7£ 20—60 7322 [8] , AR FU(H 22 5 9648 8.3 ( P>0.05) ,FVC-Kq BVARFRE (P>0.05) {04 5l TR
B2 (P<0.05) . BT LALFVC WPPEAGEE R A 22 5% (E SR AT 45 00 1148 AR S AR 9 Uk FEAS B 1 245
W, MW FHER R R B2 0 I A5 B, E R M UE R R M, — I SRR R I AR, 10
ARSI FVC LAT A5 (EA 2. B . — B AU 0 IE UL R I FVC  LAT B B sk i 3 5 E
I AP ELA O Y
3.2 R[AIAE B D e HURR 18E r  Sr FEfE

WFFT I, 10 453K, DU A M BEFR B FVC  LAT BRI K%, S AR —8> , FVC LAI K
PARAE X ( P<0.01) FEAT F )1 P50 3 J 1Ly b, BTS00 AN H A B8 9 o 78 001 2R 38 o S 30 S X, #2410
b 2 P AR 1 6 g L 3 2 B AR O B FVC  LAT A T8 A 3R i 11X 5 00T 10 4F Y 3G R B =X 2 B 11 7
1o DR A AT DX RT3 11V g Lt AR 2 1 DX S R R0 4, 326 DU 1148 )1 VG s D A DX R R 5
HRTE A A X R o A RE R, 5 U 1] 4 i e Al 40 A R Xk 2 2 BN WG g B A 4 A e
CI0 VP 3 L o D sl 288 e o b b s | T 0 PG b v D A ) oty ) AR DU 2R3 T AR 235 b % 7 i 1L
LR AR B AR AR A o A AT SR e MR A B T AR B B 25 SR T R

http ; //www.ecologica.cn



24 il A T BN A DY) 14 A A R 1B SR G AY O ik 593

E
= LAIKg-X o i °
22 1alkes o fiipish -
EE LAIKGQ oo
85
X E FVC-Kg-X " o
%% FVC-Kg-S
2 ka0 . s
=]
- 20 30 40 50 60
454> Expected score
M
A
::d
HE
"
B
=
£y
=
&
=
Sy
0 200km

AoRtefE [ 1<t >l

B4 EXRPAKERPUA/ISMRIPEZES

Fig.4 Differences in the effectiveness of ecological protection redlines in and outside protected areas

ARIERARIE, Z ANSSIE SR, B T BRI FVC, U HUR LAT A FHE K AKX (P<0.01) , FHBETIRE
PEAR AL R 25 0] 7 SRR BL T A Mo P PERT B, LA TR S 2 I R 25 AR FH I 45 5 (R TRl B D e bk
Bt AR PR IR B, IS 58 4 — B0, 78 DU )1 A e b A 9 X ) FVC AR L3R AL T R {E X (P<0.01) , Tfif
LA WA FHRAE X (P>0.05) , W52 76 P4 B LUl X A8 fb 5 22 S Ao B IR . PRI, AR AR F 1 AR b B 3
DX Bl A 250 X BRI 2, 2 22 5 o (%) 18 7 ) B Sy 2 SO0 1 220 I A 0 P PRI 3R s, S 78 A R 28356 sl o1 [T 5%
M Z5F T, - A RS R G R A A2 T R o B 38 RRAE . DT 4 v U S0 ok il e ) A % B
Wi P GE TR e M, T T R, X R (R AT B 8 B8 ST A ST i JE v
3.3 MRk TIReHR BUE A A A AR

2021—2022 4EP4)1144 61.33% [ £ i B FVC 5 53 K 63.58% [E t 1 FLi 2% T W 3 KA (P<
0.05) ,fHZHHi M | X B FVC-Kq £F 20—60 4322 [B], B A8 AU KK 22 7 R 8.3 (P>0.05) , AT ACH A
FATEL X FEPRAL FIEH B8R A, XFF FVC LAL, LA FVC-Kq LAI-Kq FRE R (P<0.05) TN (X B 2
R E RSB R A TR A58 R B i A AS IR BT KA A 4y X 3k FVC FRAE , X5 /R 3R
Hi DX IR U, A AWK R b R TR BE D R IV K TGN & S8 FVC FRAK, K22 3 RO 10 B 2RO 4
W FVC-Kq IR T ORI AT X, 7 5 A2 Pl BA IR FVC KRR, DU 73.4% A SR 212k
A F N PG L s BTN H O, 8 T FVC LAT B KA RAE X (P<0.01) |, I X 32T 2k N A K i R
WA MG S A 2 R G, % F BRI, DU )1 A A SR A R N FVC-Kq IR T A SR L0 R 50, IR e Ak

http ; //www.ecologica.cn



594 xR 45 %

FRB TR, B FVC BFEARA R LI RRE 251 T A= A5 PR B 0 6 o538 1 1 v 0 I, LAT F8 65 i A B it
THAFE I RE MRS A B TR S PR S5 e rT SR (0 RS BAR FVC LAL 4805 2 & 28 4k S HLAE 48
TN S T BT — P AR B HESL . LT RNEE (0 32 5 T A5 M R B RLER h DL N R, 2 V<K R B AL T A
T2 FE R TP ARt e el 3 ) AR AT AR i 7 R Sy 3 R Bh FVC 35K I B o LAT 3K,
M N=K, MR EBCE AR (AT |, UL LA (bR stk oy £, 24 N>K, FfrgceE N, 240 i LAL [
fiX, 1A FVC BEMIK, 2021—2022 4FPU)I14E FVC RS> KR FEFRAIG, LAL FEARE  ARTE IR, U E RS R
GE R RARAD TR X DU A8 A3 R GO UROPA 45 SR A A2, 1 AR A 2 AR G R AR A T ek 4
BT, 456 NI S 52 ma e a5 R PEAR D R R A T 40 Fr . P P LU 8 VDV B AIE FVC-Kq L & LAI-Kq, AT
RES VR T A A o6,
34 AREHEH
341 AEXFEA e ZIREAR TSRS

H AL T 20618 TR BSR4 D e SR 100 280 S [GIAE 1% 485 B07E A e 2L AR 0] 5 45 A 40 34
Bt A, 40 NDVI 7 2 A8 0 7 25 5 X S SR BT, T NGRDI 4GS T 20 i w38 25 ) X ¥ NDVI 5 FVC 75
A e 28 AT %) DX 3R SR AR AN S BARL A VB A A 5 AT i, B AR B 48 B (SAVI MSAVI) HI gt
TG S AR B P S5 AR AR LY AR Y EAER T TR B FVC R LAT $5 550, A KA 48 Bk B A i 42
T SRS A V2 TAESM, 56T 38 58 0035 Al R B AR A (B, AR KT AR R T FVC AT
A T AR 2 HE BIGRE SR ARATISRA ABRR SRk L i 5 A% B ) R B9 11 Meta 23 AT , 76 il 7 B hy 41
A FFAE 5 B3k B 8RR 4 D RE M DR ARRAE X Sl A At L, 3 X RE R BERG KA AT DI REHE B0 DL RRAE |, $2 55
AN 2R ER AR .
3.4.2 2R EXE AR B E R 7 X REPE SR

AHFFE A — e M AR Ak SR Bl e 19 77 25 N R, TTAR B JC 75 2% FE LR P sg e, 45 B Dy i
A AR E A, WG M R E B AN RS T BB B A1 52 i A 5 B A R B E 2, iRk
WA R K SRS 7, R SRR FVC KA % B iRm0 — ok B T WK 38 hn g Fl
FAEPE A K P07 R Z MIRF AR A, A iR & BURUR S MK AE FVC RH{EIX X FVC BLAT 8 2 4 il
VERIT . ARG S k451038 P Sl AT RGEVERFIT . BOR il A2 2 R e S it DG 3 0 £ e T A A A
18 G 1t AR AR PREE I i A (T s i, DA R Al s DU A 2w /N, X TR A ZSE Bl ] 2 FVC  LAL 3
KSR U HRTC 28 T KEOFST, 10 56 T A A1 20 48 0] 8 55 08 97 B0 UK ) A 285 5550 8 A 5475 B
AR,
343 RREEERIEE TR

A% D) R AL LABAR B e A6, A SR PP 20 2 AT B BR 45 3 At DA Ok e ag UF it , S 30h R Tig
SEAE A W X NN B 5 B [l 7= A 34—k BR AR T NP2 R BRI B . fE AR ORI T 2R i AR
RN T B R B A DX S — AR R BB E S T EE DU AR PG DX A A AR AT 4R B — BB AR K, AT L
HTT A AR AR, DO 2 DX sl A S PR T G B AR T R /N AT B R T T RV INBE R, EATET RN
AN LA HTI , DU b IX 3552 SR 5 PR M RE B TR, AR OIe Ml 38 o e 25 O e A e SR R AR A 7 i
PO te L, B T 5 B GRS 0 R B s ) — e 4

5 2% 307k ( References) ;

[ 1] W8, maer, JTHefl, e, T, PRI Rk 2 3R G 18 2 mUsaT 6 U 5 3F e By = 2R} 2 n) . BRI 455, 2021, 3
(4): 1-7.

[2] VL, Eelk, w83, M. EERGE RS DA S L BRI BUOTRS g . 25244, 2019, 39(9) : 3365-3371.

[ 3] HR&3E, SIS0, Nghm, Bmk, B8, MR, S5, 29, 8. SITEAS Y i — 0 TR A S 0T, 2R,
2016, 71(1): 3-20.

http ; //www.ecologica.cn



2 4

il A T BN A DY) 14 A A R 1B SR G AY O ik 595

[4]

(5]

(6]

(7]
(8]
(9]

[10]
[11]

[12]
[13]
[14]

[15]
[16]
[17]

(18]
[19]

[20]
[21]
[22]

[23]
[24]

[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]

128606, XIAES, 2RI, [EAE, 2298, A, R4, REM. ERARASHEE Y BT s br ik R @ 50 H. E8%A0E,
2021, 40(12) ; 4109-4118.

WhrBi, GOLHE, wHLr, BEldL, XOIRAL. 1A 2k 25 2R G 45 M A A ) 22 R PR AR 3 s s 18D %) LAYl AR 3R, 2023, 43(7)
2793-2799.
RZW, FEBE, W, AR, W, PR, 7K, REA. BT ASRG A SE R AL SR B0 A —— L B b X

). HEZSEAR, 2022, 42(16) : 6670-6683.

G, EAF, B, 28, BE, KU 5. ABRPOLASOTAIER S bR k. HIFERST, 2018, 37(10) : 1927-1937.

FB, FRIE, /N B, INEE.. PRV SR A G SR AR X CRAP sER R T 5 A AT 4 i ERAE L, 2023,48(5) ¢ 85-91.
TR, WRRBY, ZRHaLr ) ksl IMVEIK, TKET, AHEET. LT NPP ORISR S BT AR T g £ 2 L X [ B2 % 1 SRR X BEAR 3 i
A5/ MRS AR 2R, 2023, 31(5) : 98-109.

VAl R, R, Bkt REAR. BT TOPSIS kY PERT A AR ORI TN, A2 352F4H, 2023, 43(3) : 1040-1053.
MR, Tk, RER, IR, HBERH, TOmC, BT, . RmROR s BT U ST R AR X R BOROTAR .
SR, 2023, 43(11) ; 4502-4514.

#wothe, ENORE, T, XL, N, BV, <+ =10 DORIRE A S B RGO, 25 2840204, s E SR MR, 2023, 39(1) : 1-9.
A IERRBL PP B AR BGRB8, b E SRR L. 2015,

T ERHEBE A SIS o, ARSI RSN s, PEREAII . AE S RGN AES RGN R S RPN . BR
37 B LR R 5 [ AR ME AL B B 2% 2023.

ilh, Wk, G, I, B8, WA AW 2tk 5 SR G2 TRt r. £, 2021, 41(24) : 9738-9748.

Wik, BEARAL, SEE, YRS, 22 A5, 1982—2022 4EA8 % AR BB MORBR B 7. AEZB2A 005, 2024, 43(6) : 1576-1586.
PR, AR, BT —, ARER, MK, SEE. 2000—2020 4EAE A R E SRAS A B IR . BRAR S IREE A, 2024, 44(1)
1-12.

g, MR, SIEH, Tk, XL, 5. 1982—2019 45 rb & 76 5 b X RS (LT PIOFST. i34, 2023, 78(3): 714-728.
LRTR, A%, SAYE, AHUE AT AR, SR R 206 WA L IR T AR BB A s . A A AR, 2024, 44
(5) : 2043-2056.

FePHe, OB, EME, Rl 1982—2015 SF8 L = AR BB AL RRAE ST R 43 BT, A2 75254, 2023, 43(23) : 9794-9804.

AN, BRAIE TTOR T A A ) RE X T AR LT R BRSO T AR A, 2023,43(21) ¢ 8933-8947.

MR, BUskEk, FICE, W, skumdE, S1H 0. i E b s A A RS E B 2 U 0T AR R R A L. 1 AR AR, 2023, 34(9)
2566-2574.

BB, ARIoHr, AR, T SETROTAE A A S AL R W BAR IR TR, BRI, 2023, 51(Z1) ; 29-32.

wiEdk, ARKoEr, MUY, T, AR, RAY, WM. AR REBOT ISR IR R SRS R B, 2020, 36
(12) ; 1562-1568.

WS, GRS, BLDUI, Gl WAL, WRIF, R, BT EIA T I AESMY L BSOTITE. MR, 2022, 47(8) : 135-145.
RGN, EHER, TS WO U B e s AR Ak S X AR A . AE RS2, 2022, 42(10) ¢ 4041-4054.

Getis A, Ord J K. The analysis of spatial association by use of distance statistics. Geographical Analysis, 1992, 24(3) : 189-206.

Ord J K, Getis A. Local spatial autocorrelation statistics: distributional issues and an application. Geographical Analysis.1995, 27(4) : 286-306.
XIFNEE, T, ZEUhE, 3075, PR HhIX 2000—2020 478 Bl 26 B i 2 AR Tk S R 3. RIRAA, 43(1) :264-276

DUV AB B M. D AE . ST DU TN R ek, 1980.

i, VLR, R, RER, SO U e RUE HE S WA IR A AR SR ST . IRBERRSAIR ST, 2022, 35(10) ¢ 2357-2366.
BT, 220 I, AR O A B I AR AR P T S B 2 ( ARBRERR) L 1979,23(1) ¢ 1-13.

XUB, KB4, ¥, A, THERS. T ANUE BB 35 R U AP LR, ARILIT R4 . FARBRENR, 2021, 53(4) : 151-160.
T, R, BE, ). VDU Hh AR DR b 7 T R IR A S B . K R AR, 2022, 42(6) ; 197-205, 213.

T, TR R A ) o [ B A B e AR A TSR [ D] bt . ERLEBE R ST AR B GRIRN BT RT) | 2006.

SREM, TIEG. R R TR X R B 25 ARk B R 2R AR K AR RRRR2E (RS0 | 2023, 21(5) : 38-50.

RFTEE, BRDG. 1990—2020 42 L ey J M AL EL WAL BT 22 78 A0 S R 3R T B2 IXTSE, 2024 ,41 (1) ¢ 147-156.

WREM, &5, ki, THME, SES. LT PR BRIV AL B NDVI Bt 2s AR RS AR K LIRS 1 R AR 23], 2023,
47(8) ;: 1082-1093.

http ; //www.ecologica.cn



