%529 B 3 W) 7K PR 5T Vol.29, No.3
2022 6 H Research of Soil and Water Conservation Jun., 2022

SEEFERMEERESERTE RN
RET, AL, [RE, 1 &, HAK

CHM IS R 2 b 3 5 FRBE R 224 Be , 5TFH 550001)
ARG E T A B 35 R U RS TR — 2B T AR A RO A B T AR R, R R A A AR A R AR
SRR —EKYE . ET 20012018 4 MODIS NDVI #U4E A< 4 & ol B, DR 58 7 52 M A S R F (R VRUTD
5w A K ) NDVT B 55 8] 43 A7 R AE 5 R A A 58 20 T35 F1 22 6 [l 05 9 7 2% B R T4 98 55 M 48 H i 2B K T NDVI
55 R A A DA R H o A R 1 T 10 i o7 R D s 5 5l A0 28 R G A AN T b S 28 Y ) B NDVT X [ 7K R
SR HURE . S5 AR W] BN A 2 AT B B K ORI SR A AE W) W 0 S R 25 S M B K S ) A A B PG 6 e AR R IR
BB AE K NDVI B E SRR B 1A, DURAE 0.004 2 19 3R 38, 52 38 ks 5 04 i FL 29 24 160 836.69
km?® 3 3 R A KO 5% M 44 Bk 24 < 35 EL A B S ), AR R 5 e 4 R T B UK 5 O TR e B 28 TR A B NDVIT X B K
AR B BURAE R[] [7)— b A0 2 B A A 4 NDVT A B K S0 BB PE R B SRR TRk, R b, B A M A
U NDVT 523G 0 3, A8 Bl 8 25 AN 07 3800, I8 /K R A= I % A 5 79 B T) 52 W A [+ b, 3H P B3 DXl 3R AN I
FERE O — R IE B (NDVD 5 #BaE s th s S A
thE 45K S Q48 XERARIRAD : A X EHS:1005-3409(2022)03-0262-07

Synergistic Effects of Climate Factors on Vegetation
Coverage in Guizhou Province
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(School of Geography and Environmental Science s, Guizhou Normal University s Guiyang 550001, China)

Abstract: Exploring the synergistic effects of climate factors on vegetation coverage can further understand
the growth state and evolution patter of vegetation, and provide a certain basis for scientific estimation of
vegetation change and ecological protection. Based on MODIS NDVI data and meteorological station data
from 2001 to 2018, the spatial distribution characteristics of climate factors (precipitation, air temperature)
and NDVT during vegetation growth period in Guizhou Province were studied. Partial correlation analysis and
multiple regression analysis were used to explore the correlation between NDVI of vegetation growth period
and climate factors and its synergistic response to climate factors in Guizhou Province pixel by pixel. At the
same time, the sensitivity of NDVI of vegetation of different geomorphic types to precipitation and air tem-
perature was analyzed based on geomorphic types. The results show that annual mean precipitation and tem-
perature presented obvious spatial differences between in Guizhou Province, and the spatial distribution of
precipitation increased in a zonal pattern from northwest to southeast; the average NDVI in vegetation
growth period showed a fluctuating increasing trend on the whole, with the rate of 0.042 per year, and the
area with an increasing trend was about 160 836.69 km®; both air temperature and precipitation had signifi-
cant effects on vegetation growth in Guizhou Province, and the effect of air temperature was greater than that
of precipitation; vegetation NDVTI of different geomorphic types had different sensitivities to precipitation and
air temperature; for the same geomorphic type, the sensitivity of NDVI of vegetation to air temperature was
higher than that of precipitation. On the whole, the NDVI of vegetation growth period in Guizhou Province
showed an increasing trend, and the vegetation coverage increased continuously. The synergistic effects of

precipitation and air temperature on vegetation were different in different geographical environment regions.

s H#1:2021-05-12 f&E B #:2021-06-06
BEBE . EFEARPFEBTE (41661081 5 5 M A FHL R H . BFHETF 6 A A ([2017]5726-56)
F—1EF AW (1996—) L G , BN SN B BF5E A BFSE 5 1) MU BEAE B R A 58, E-mail:1941594068@qq.com

BASMESE AP JLE984—) 55 VT VE 24 E O 1 B 082 W5 O 1) M BEAR B R A 518K . E-mail: 332476076 (@qq.com



%33

AT A5 A B 70T 5 M A R e e = T 0 3 I 52 ) 263

Keywords: normalized difference vegetation index (NDVI); trend analysis; synergistic impact; Guizhou

Province

AR IR T B B 10 78 Ak B R B 2E AR b
% Z PR SRR i B A DR 5 AR B B AT B R A
FHM AR RTBEE 7K SR 5 e A o 7 5 B B AR A I DR %
P Z AR BRI R LR i) — b, DX A 4 7 5
18 e S LR A TR DR — A DX Sl B 2 S5 IR 2 s [
A — A XS A A bR 5 1 s e A — b A A A
(Normalized Difference Vegetation Index, NDVD) 1 A
P A RIS A7 75 B 0 e A48/ I, T DL AP R
e b A7 5, HL NDVT R 2 KR 30 3E 3 fi
BT N R EE RS AR BRI

AT, A& £ 2% & XF NDVI A 25 48 £k 55 fiF DL R
NDVT 4 i A K [ i R F 47 1 K s i ggt o,
K S AL AR R VR VLU A g NDVT 55 S0 R 7 (]
(R R DA SR AT 43 BT A 9 2R I ST R 838 7K X T 9 VI 3
SR B A K 38 EL A B S R L SR A S e G A
IFi] — 2 0k 248 780 A2 53R 1 5 T i T K (E X R K B
AT g R, I S o L) X U B X T 20 a 1Y
NDVT i 25 28 £k 55 iE 50 A, F 98 BT dL 50T 20 a
9 NDVT S gh3 4, nTE 3 X 20 a SR U A4E
B TRBAS T Bk, EHE Xk
b7 NDVT B 23 48 £k J H 9K 8l [ 7 5 Br , 0F 58 %
A R 7 e 8 1L 3t A B NDVT (A %5 w5 L J v A bl
5 X, H 20002010 4EA % NDVI 81k 5 A,
AIA R, NDVI Ak J 55 5 W 10 ¢ R AE
AN [R) DX SRR 8] 45 2% 0 T A5 BHIE B, FLIF 9T 45 R
FEAE—E 22 k. 52N 4 AE S 38 [ v 0 4 b 55 53
fide ) oA AR N B R A S s T AR 2
O HHEAT IR ST X AT R KU A 5 3
SN R OE B 5 S AR A S R T REK Tk A A
A0l gy R S N4 NDVI 5505 B A G M AR K
B € WSRO ) S I = G T T R 4| |
SR 5T 2 B 5 M 4 A B AR Ak A7 S AR AL R N 2R T
e BE b= Y S WNE SR 5 A1y N e W 73230 A

FEAEZE 38 5 B K 5 A BRI Ay 52 el A
AR R B S T i P RIE BT, A SC
L 20012018 4F MODIS NDVI ¥4 4y J£ 7 , iz F # 34
G3HT 22 TC A 3t ik, 4317 5t N 48 R A A R 0T (4—9
JONDVI 555 HF MR B RS
SRS A O FR | (A 43 DX 3 BT 53 0 48 A [) b 55 28 7Y
(9 NDVT X [ 7K 5 <0k 09 B [ g Rz, i — 25 BF 53 4
B AR A X S A Ak 4 B [ e i AR L Sy A A 4
Az AR XoF A4 A8 b 1 5 i) B A 4R

1 WFRIX SR

TN AR B 7 8 B T AR 4 103°36"—
109°35" b4k 24°37'—29°13" , M kb == 5 5 JE L, AR SE ) 7
RERE VY, VHRE 2 R o 6 DU R P 5 55 P M 3P v AR
%, AR AL AR RS = AR PR ALE 1100 m 22
FHAE D, SR B JE A H RIE R, K
AN, AR H I SRR N, KR Z R R,
R 2018 4FE, 2 E MR R T B 570, Hrbh. 289
AT O | 522 DX 2R MK 55 % 43 0 Dy B R e M
67.67 %0 AT 65.19%0 BRI 64.66 %6 (38 LT 60.487%0
AR 59.72% S PU RGN 58.71 % ZENTHT 56.73%% EETT
T 54.19% AT 52.16 % #2887 IX. 27.99%

104°0'0"E 106°0'0"E 108°0'0"E 110°0'0"E
0 50 100
£ g
e o e
& f s
o0 o0
(] o
& &
=3 =3
° °
O =3
V| WRME/m a
. 2830
164 = IEEREREK
=
© 1%}5@&(\ 1 1
104°0'0"E 106°0'0"E 108°0'0"E 110°0'0"E

Bl BNEBEGE
2 B SUik

2.1 HEXRIE

REHIE ARV T v B R e 3 5 Ik 55
(http: // cde.cma.gov. cn) , 3% HL 20012018 4F BE K 474
BN 31 ARG R HAR PR, NDVI £ dfs
M 20012018 4 MODIS 16 d & Y NDVI £ 7=
i MOD13QL/NDVIL 4 78 5 [ 6 Z M 2 A % Jmy o Bk
LI 28 45 K0P A L £ 48 (NASA's Earth Observing
System Data and Information System) T %%, F| Fi f% K {H
BB AT AL BRI BR o AR T IR A B
H NDVIZ¥ . A2t ok U5 24 A M =< °F 5
(http: // www.dsac.cn/) , &1t B3 2R AR S,
22 WARFAE
2.2.1 Anusplin 887 & J5 3 M 86 RE 2% R L
(Partial thin plate smoothing splines) 3 -3 18 y 7% A1 =)
PR AR SR R B B I8, B AT BE i 1 — M



264 S o S

%29 %

BRI & A I F 3 f T H— ANUSPLIN, ‘& 76 5
Bromi FH S8 1 T — A 5 0 g 1 23 ) A S f TR B
gelend | BRI B A B A R E 2 A LR
YRR B R, A T
Zi=[f(X)+by +e,

Krf .z, NREEs e ¢ SRR VB K X R d
PR SRS AR o (X D) TR EAARE X T X, ik
HOCHE By, p B AERE0 Hy, B p 4R
Bose, WM R 0 19 A LR 2
2.2.2 —agEwESLH s> FET Matlab 1
A EEEIVES S d A= DV e o 0 1 A 3 o < X
A

n X DiXC,— i NiXC,
ﬁslope: = i

nXiliZ*(ili)z
S+ O.1e g A T BR300, = 0, 7% 75 i 52
IS 3520 000 <20 2705 25 ik 22 A0 s 22005 W
BRI (n=18);C, TR i I BFRELR,
n—2
Q
AU R B2 05 M Q I F- 05 Rl sy, Iy 4
SRASRERIRTE A sy, Sy HE IR s v Ol W o B 2% ik
FO S 91T s g M0 A9 AR 19 6 4 A 25 Al 35
S35 G R AR 1
®1 BETUERKS
A2 i 1

F=UX

(U=5(,=3"Q=2 (v

Slope<<0, p<<0.01 e ik = /N
Slope<<0,0.01<< p<<0.05 LA
Slope<C0, p>0.05 A 2 3 kN
Slope™>0, p>>0.05 A @ 25 54
Slope™>0,0.01<< »p<<0.05 B3R
Slope=>0, p<<0.01 e
2.2.3 HAkmw A AEHEHERKZH TR

P (R KD 19 22 4k B 58 NDVT 5 < fig X 7
(BRI Y 2 o OC FR 5 AAR ZE B K LA TR A A
KU EPER . 2T Matlab B9MHS £dE 2 o0 26 4% [l
IR IS BT AR o ol i I Ul o) | 1)
20012018 4F A B A4 KW NDVT 5 Rk Ul %8
[F1) 476 {8 R iB AR T HEA T 70 A
i A G A3 B A L F
Ryxovi-r —Rwxovi-pR 1o p
(I1—=RXpvi-p)(1—R* + )
K. T FRRAME; P BARFEK; Ruww r Fm NDVI
WA REG R » 7278 NDVI 5K 1A
KEEGRr p R3S BEK AR SC R EL
ES MV EE ¢ /7 i /A= o (1l
Yvovi=aX;+b6Xp+e

Ryovi- 1 xovip =

K. T RARRM ;P BARBEK 50,0 MR ENIH R 5 e
S EEE B BRSO — A LA &

3 &R 50br

3.1 2001—2018 FERINESERFHRZHEE
SR AL ) B R R A AR b, R AR SO T
Anusplin i {5 7735 i3 52044 20012018 4FAl g AL <
W12 A BEK RS Bl 2 55 18 a A g A=
PR K R R 2) S HRITRE 1 A 0 A R K RN < TR
S AVRIE . f ] 2 AT A, SN A ARl A O I RE R =5
V) A AREAE S e R B [ PG I 1] 7 i 2 DR AR 3o i s [
R /D X R B A A 1 B T R ST P b b X
(110~120 mm) , 5 M 24 H &8 H X R TR & AT 38 130 ~
160 mm, 53 M 24 VY g Hb DX R RN 42 28 K O 160 ~ 170
mm., 5 A B A A I AR A ] A AR AE I B s
o] 22 S, AR 25 1) 43 A1 4 A 5 P A 2R s 0 AR AE 5 OR
I e DX ST R AR X 3 RO A 25 38 14°C 3 ROl i
IR X 2434 5 52 N A8 U R L IX, DARE T oS 2K
MR E(1.5~17.5C) ; Kild M X EE 4T
VY M 5 e T A2 ML IX (23.5~25.5°C)
3.2 2001—2018 F£HINEHEH NDVI =BT
SRR BN A AR A T B IR AR T A 5 )
Sy R T 26 L A M AR B B 25 (0<KFV(C<C0.2) |
PR Bl 7 35 B (0. 2<<FVC<T0.4) |, Hh 454 W 78 o5 1
0.4<<FVC<C0.6) . H i@ #9775 £ (0.6 <FVC<C0.8)
T 5 A 7 o (0.8 <AFVC<C1), 5t M 45 & {4 48 %k
T R A 86,14 %0 i IX LA v g M o B 25 4%
PhF MG 18 a MipAE K WIM B SN2
2% 75 PG AR 14 23 18] 20 A B A, LA B 5 T 76 5B L 5 BH T P
15 B 22 G T AU 3 b, DX Sy H AR R v 25 A 7 R AR R
i & 3 AT, 2001—2018 4F 5 N4 9 A4 K 0 NDVI
PofA S A 2 3 b e, BT R O 0.042/10 a;
2001 4£ NDVI 5. X 0.62,2016 4 NDVI {8 55 5 .~
0.72, FIFH—JCEAME R HEI LGS G F 50 5%
A 20012018 4FAE 9% A= K #] NDVI {E 19 25 1k # #4
HEAT BT T 3R R R B A AL
UL 4, A AT, B AR R R 5 R IR AN v
T B, H 44 A o 7 T e B s B DX T
X85 2001—2018 4, 5 M 44 1 1 A 4 3 A I =25 38
B DB 42,2306, 238 m iy X8 15,91 %65 4F W
ERIEY XS 32.20 %0, Ak W A By KB 7,309,
B3 B X 0,61 %0, B 3 D i X B
0.75% . BEMARKFE ., 5t M R B IR I 5 3 s, (HA,
SRA 3 DX R B R AL, 45 6 38 IR AR R B 0
TR b 1 D3 32 7 Sy I Ak R X



ARATT 45 < M5 R 6F 5 M 450 A 2 ) B 1) 32 T 265

50 100

— o

200 km

2 RMNE 18 a ERWEKHAEHEAKMEYKE

0.74

0.72
0.70
fm 0.68
B 0.66
2 0.64
Z 0.62
0.60
0.58
0.56

y=0.0042x+0.6267
R*=0.6551

2001

2002
2003
2004
2005
2006 -
2007 |
2011
2012 |
2013
2014
2015
2016
2017
2018 -

B3 2001—2018 F£HMEAEHEKE NDVIHEST

33 SEBEEFHEREKBEIERSH

A 1 28 A0 2 32 22 i IR 3R A 52 ) (ELAR B ) 2R K
FEAZ T REK 5 AR MR T A KK 5
TR R A A R A 5 e 4 T R A A DG 3 B ik B 1R
JCRSE NDVI 5 K SR A AH CPE, IR 48 p (H
(0.05) FYAH DG ME REGHAT MR 40 28, 4 o Wl 3 TE A G
(p<<0.05, KR r>0), AW EFIEMEK(p=0.05,
HHRRE r=>0), B EFNAHRK(p<<0.05, KR r<
0) AN A (p=0.05. 5 R EL r<<0).,

H 5 RIIE 6 AT, S A R g NDVI &2 S M
WK 52 e i 2, HL2s TRl 22 S W R . FE 45 R B2 B9 1

0 50 100
I

BRSO & R g NDVI 5 oK 09 4 56 & B0 F
—0.79~0.95, i # NDVT 5 /K B4 ¢ 2 B i 1X
F A T 5 T PG R XL B K OE A et R AR
0.95; P & 2 FUAH G X 2240 i T Bt M 4 P i b X,
R FAAHRREN 0.79; Hrp, B 1 IEAHE A3
TEAR G I 2 0RORE O LR B 3 AR OC A T AR A3 4
BT Y 8.59%,63.65%,0.47%,27.29% , TR
TR ARG OL R, 5t N 48 9 NDVT 5 SR A A ¢
BT —0.73~0.87, % NDVI 53R 1M & &R
B e X 2 A A T B M4 v X e R I A G
PERECH 0.87; Wi 2 UM 36 X = 2404 1 38 ST A
A G b DX Fe R BAE DG R A 0.73 3 Hor, 5 I
BRSNS N T 150 SN 1 = B SN N T T
KW TE AR A ) s 4 BT LY 6.95%0, 75.83% .
0.08%,17.13% . X H. 5t M A Mg NDVI 5BgEK <
T B AH OCPE AT 0, BN 4 A B NDVT 5 SR A9 AH ¢
PR R T H 5 K A 5 1 (F 7 B8 4T T 78 50 1 XA
NDVT 5 FK B AH SR & T . 45 & 52 M 44 1l plost
S5 0 R 6 R A T R A DX A 2 TR
A B SR A BB 2 1 X R
R A K RS T R REK

NDVIZR L%

1 B E WA
BERD D
FERERS
B2 pii]

200 km

4 2001—2018 EEMAEREKPEEBEZEN NDVIZHLERE



266 P/ o S S0

%29 &

NDVIRS 8 A%
ABEH K

. 0.87

-0.73

0 50 100

ND VIFI B K Iy
HAXEERHSE

Hl =:EsEx

BN REEEM*

L BERER
TR EHMR

200 km

NDVIAIS R
2% 12 R K

I =%

BN FREEMX

L BEHmX
A BERMER

200 km

Eo6 S=MEEFEERBENIVIESEEREK)EXFEMBEXEZTESH

Reg 7RI 14 28 A 0 AR SO B 199 A8 Ak L (R AR
Bl A AR b S A K RIS P 2 TR R A 4 S L S
AR IR 0 M T b A B K IR S [ A A R
LA T) b DX A A B e B8 7K R A< TR R A T 22
5o T UL R Z 0 A S HT IR BT 5 4 R [ H
DX [ 7K R R T 55 M A e A A 1 T o o A

FH 7 AT, 548 A B NDVI 5 oK S )
ZITEIH AT, A 0,05 535 MR I B FE K R Bk
42 6] 40 A 5 AE 5 NDVT 5 [ K (4 f AH 3¢ 23 Fr 19 41

Eit0.058 F Ay 9
LAY S 3/ 4 A ?

1.63
. 0

50

B7 SMEEEEKENDVISRKGREESTEERYZ AN
X ESI T E e 0.05 R A U P KR il AR Bas

K FR B ) 43 A R AE B AR — B, Z2 58 Il U3 43 B v i K
FHA T —0.13~1.63; KRR KX FE LY
T3 PG 0 SRR 43 b X R 4 T P b Xy 3=,
PRSI g A R B L i 5 0.05 B F PR IR i <R &
BB 2% 18] 43 A FRAE 5 NDVI 5005 1Y f A 5 23 B 79
HH G 28 Bl (8] 43 A R AR S AR — B, 2 8 Im1 I 4347 h <
BARBAN T —0.15~0.98, 5t M A LB R KB /DX E
B TR T A 5 5 T PGS L SRR A3 b X
KA T PG b X, oA DR R

E10.058 M
BRBHSERK

0.98
. 0

-8.51

200 km

()7 A73 PRI TR 7 5 M A8 A VG I XRS5 T P 3 2 S



%33

AT A5 A B 70T 5 M A R e e = T 0 3 I 52 ) 267

R4 ML X A PG b X AR 0 A K RS2 K Y
SN, HoAth DR 0 A K 32 SR RE K

Do P 4 M S 2 P A BE Al b AS [] b 550 286 A8 X Jk
[ NDVI 505 P19 [l 50 R AT 40 X G i, 4558 I
P8, SN AS ) 55 2 AL IX (A B NDVI 5K S
TRLAA TR0 U1 3 0043 5 22 B0 A A K 3R 00 W 30 R e B
b= SR L A b > DA PR A b > 0 IS > TR DTG
L= DA A T (2 b ) = 08 30 A L1 45 il > e 1 e 1y >
YRR L > W DA b = PR T v 1L SR R B R v
L= P BT A L > 06 DA Ml > 1 IR 1 > s A 45 L >
W 30 4 L A b > bR D (b ) > i B R A LD
b > W AR A b > VR AT L0 > 5 307 g 3 Ml 5 F ] —
A ZE R NDVI 5 R K SR BE REERA S
IENVES A ¢ Y S IES @

50 100 200 km

1o S 4 . [ 2k 14,(0.000546, 0.027858)
2% 357 4% o 1L 45 #1(0.000494, 0.030083)
125 S 45 166 L) 45 144(0.000367, 0.029110)
Vg A 3 H8(0.000252, 0.031970)

V& I 25 H8(0.000452, 0.030542)

e W95 IR /22 $(0.000419, 0.029125)
U Bk 45 H5(0.000469, 0.028365)

B 1(0.000274, 0.032738)
Y& 1(0.000274, 0.031146)

B 1(0.000201, 0.034487)
FEHIE 11(0.000420, 0.028337)

B8 AEMMAEBMXHEH NDVI 5k,
SEHERH=ESF

T

4.1 it g

ARG A R R TN A 20012018 FFEA K
B NDVI SRS b F a3, bl o 8 55 38 m, 59k 5%
RO R S R — 8. St NDVI 5K <R
(A FH OGP R B B I i 2 () 22 S L VRO B ND-
VI 540 A G i TRk SR R R, Bt
A8 B8 22,50 km® DL BT 1 059 4k, T 3k
FRUBE /IS 3 P90 45 8 R, KO0 U8 3, A 2 K T

P 7K 43 2K R IE AN LABE K Sy 3, B 7K AN 2 FR ol A A=

B EZEH
PRIT I 7K AR AR A A 4 1Y B ) 52 e, 75 3] [

KX RS T PG A L8 SR ER A bl DX P LS b X

) L A 5 i B At e DA A ) AR K 2 R

B K, Gl AL NDVI 5 B K A e %

IR Ay 0 ST R DX T A T R XL AR R DG

RMEGZ A w5 R 50 i T A KA A AR A

KGR )R SO DK PR 22 IR AL T T

BORE IR B2 A A AR LR IR B LR BRI AR

HESEAER TRENIFRE, 58 4 B 1S WL

R, R AR A BRI AN W ke 3 BT 5 B 4 A, (EL g S

R DX A B R K P 25 L R K 5 AT R A A K Y

[ 1 22 30 Ry e K o T AT Al 8 ST AR DXl 2 55 R K

A A X 38 G o AR A A R TR P RER  TFRR K
AN (] 1, DX b, 2R B 555 AN ) L 52 o A A0 2 K R R R

ANTR]  [) Bsf 2% 1 22 o DY) 19 52 ) X6 R 9 A 2R AR

A BT SO AR SUAAR 9T 1 R K AR O R A

A B 5 MR /0 55 FC Al PR R D IR R 5T R e A

BB ARE 20 AT AR SR AR,

4.2 &g
(1) 2001—2018 4FE 5t M 44 A 9 A= K 35 NDVI 8y

HER 23 B, EIE A, 0.042/10 a, H

240 FE B AR e S 3 e, DX R TR X
(2) SEINAA F P NDVT A2 il FRE 7K 1) 52 ) 5

F oHE 2SR, XS A P NDVI 5§

KR AR G T R, BN A A NDVT 5 SR

HH I KT 55 B K 4 AH G B 7E 58775 T P 3 4t IX.

FEHE NDVI 55 B K 1 A M = Tl .

(3) MEBLA w7 R4 DX B 50 e A8 9 AR KRS 1y 3=
SR FR R SR FE B A 2 Y DX SR e R 2R K
FEASE TR REK . FE ST A 09 P b M DR B
A K 3232 B K B 52 e AR, At b DA w1 A K 52
R R LN

(4) Al —Hb S 2R, A g8 NDVI 5 Rk SR
EVEENR &3 Eah N
BT
(1] Bemdl, T A, 5. = VLI AE ¢ 35 X NDVI 284k &

s R i [T ] 5 22 42, 2021,29(3) :572-582.

(2] BRUGAR.MI% & . 18 5L T MODISNDVI %4 /9 Bk 74 2
T 23 BE B 25 A A S AN RTE B [T ] 2R A8 4], 2021,
41(4):1571-1582.

(3] TEAE. WM, T ade, 5 4L e 10 b w8 5 )8 X 3Ly
A3 2 A8 X0 AR SC A R 1 g o 1 LK AR A 2 R, 2020,



268 P/ o S S0 %29 %
41(5):89-97. L1971 X o SR AREAR L 4R K S g 307 5 b 2 A9 4 7 35 AR 1k &

(4] ZE/NE A 75O , 5K 0. LY 38, NDVT 5 7k 3 i) 2 45 H 555 H 7 A M 4 B L) K £ R RS . 2021, 28

A0 B AR M S A [T B A 5% . 2013,32(9) 1 1623-1633. (3):203-215.
(5] T, ¥R, EE,%.1980—2015 4F 7 i & 5 A bl [20] Skfseg, 289 B2, 45.2000— 2017 4F St N A AH 4 B
AR ST )] A IR B 254, , 2021,30(2) : 288-296. i I 23 A8 AR AE B HC X 04 A2 Ak Ay e vz [T . b 35K 5 26

(6] =¥, 5KEEMk, 5 H: A8, 4. 2000 4E AR N 52 AR KB 5 1 ,2020,48(4) :461-470.

55 725 Ak 38 S W T G S i R B A b (). B AR TR 2R 4R (217 0B, JH &%, F#£:.2001—2018 4E 5% 044 NDVI i}
2021,36(2) :459-475. 23 VAR R O S A5 AR AR 2 Bl g e LT ] K AR

(7] # = 8ok =, i e, %6 T MODISNDVI 1 74 73 #§ i ,2021,41(1) :327-336.

PR BsF 23 AR Ak AR AE B JFL S e g 43 A [T ). AR A 8 [22] &V, HAYE, 503 F Anusplin B4 1l X3 50 £
4% ,2020,29(5) : 857-865. SRR RE K I s ARG LT K R FFBFSY, 2020, 27(2)
[8] FEAS. A48 BHENE.2000—2018 4EREIL HE X NDVT i 206-212.
25 A8 Al T L 7K R S5 A 0 o oz [ ] E HE 7K 27 4R L 2020, (23] Z=H B fal 25 0, X035 13 3 - by s O 50 B0 1 /< Tk 25 i) £
39(5):111-119. T PR [ 3Rl A% R , 2014, 33(8) :1019-1028.

(9] FEHIR. B /NG % 35 il B Al bl 78 % A8 1k Je Hoxt [24] XNIEAE, T8, Ter oz, 5 MR W B AR{E R 3 F
PREE T R ()] AR A5 247 ,2019,39(3) :923-935. PP 5 6 0 B K B A (RDRS B2 e A T ], M B 2%

[10] Fang J, Piao S, Zhou L, et al. Precipitation patterns J%,2012,31(1) :56-62.
alter growth of temperate vegetation[ J]. Geophysical [25] BERE.IEKEIBSCIN, 5500 20 4FHr s e i s s s 25
research letters, 2005, 32 (21), doi: 10. 1029/ 784k R X A5 A Al g e 7 LT Rk 4 4z, 2021, 30
2005G1.024231, 2005. (3):1-14.

[11] Ji L. Peters A J. A spatial regression procedure for e- [26] MRJGKR . B IEGE, FEETRET R NEHAA
valuating the relationship between AVHRR-NDVI and NDVI gh & 48 Ak 5% [J . 5 7T 3 38 %% 6 5 36 5%, 2021,
climate in the northern Great Plains[ ] ]. International 30(2):397-406.

Journal of Remote Sensing, 2004,25(2):297-311. [27] XBEW, EFELEL KA, %) R4 NDVI I 25 A8 b FEAE

[12] Wang J, Rich P M, Price K P. Temporal responses of B A s B g me g [T 2B & R BE 2 4, 2021, 30
NDVT to precipitation and temperature in the central (1):37-43.

Great Plains, USA[J]. International journal of remote (28] HhAEAE AW, T BE,45.1982—2015 452 oy [ 4 w3
sensing, 2003, 24(11); 2345-2364. A S AR AR N RIS S R O AR [T ] Bk 2

[13] Wang J, Price K P, Rich P M. Spatial patterns of NDVI in R ,2021,30(2) :1-13.
response to precipitation and temperature in the central [29] M. E M. EAZT . 34 FARE LS EEHED
Great Plains[ J]. International journal of remote sens- SR G HF R 5E [) ] VT 0 B0 9% 0 5 2R 58,
ing, 2001,22(18):3827-3844. 2020,29(12) :2655-2664.

[14] sk, #0126 %, & R TL R g NDVIL 5 (300  ETRME,SKAURE 2215, P 52 1l LA B 5 IX NDVI % %
SR A G M A BT LT . B8R B 4% 4, 2015, 30 A 07 L) ] 7K - ARFEDFSY L 2020, 27 (4) £ 201-205.
(9):1425-1435. [31] Wil %, 2G4 55 A E W I R 3 o 5 RS

(157 ok MSEE BB AR , (00 F. 5T HE 3T 3 X 3R 20 4F NDVI i IR 55 Dy REAS A1, Bl B 4%, 2019, 36 (1) 1 27-36.

235 AL ARAE L) ] 2E S M BE25 4. 2021, 30(1) 1 29-36. (321 fuf g s, T W . 5K &b S5 B 904 bl 7 25 8 34 T 28 0

[16] E#&, E 5ok, B, % . m J7 B 1L LA NDVI B %5 P43 ()] #2241, 2016, 71(11)  1948-1966.

AR AL By L BK Fy K 43 B LT IR R 2, 2014, 36 (8) » [33] WLk Ao, R4 ut.1982—2013 4F v A 4% NDVI 25
1712-1723. Vi) ¢ BT 19 A0 2 i 43 A [T ). B 22 41, 2019, 74 (3)

(17 FSTRAE ULV HIPE , 55 b B R W) A g 38 75 25 3 ND- 534-543.

VX3 B K i o R AR LT AR A 3R BE 22 4], 2020, [34] Wk, RGN, T 1, 5 5t M A8 W K F A0 B 3k
29(1):23-34. ANFAE 53 A L ] 5 MOK R, 2017(12) : 29-32.
(18] VR R MIA: 5K . 5 e IR NDVI ARk B H s e (351 2 245 ol ] m 7 AR5 1t 550 0 A B o AR it L) 1. B 0 bl

A Ak g [ AR A I 24 4, 2020, 29(8) : 1507-1518.

B4 ,1988(3) :130-133.



