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Analysis on the Correlation Between Vegetation Cover of Land

Surface and Climatic Factors in Karst Area

LIU Wei, JIAO Shulin, LI Yinjiu, MO Yueshuang, ZHAO Zongquan, ZHANG Jie, ZHAO Meng

(College of Geography and Environmental Science s Guizhou Normal University, Guiyang 550025, China)

Abstract ;: Understanding the temporal and spatial variation of vegetation and its relationship with climatic factors can
provide some basis for vegetation restoration and protection in ecologically fragile areas. Based on meteorological data
and time series data of vegetation NDVI, the temporal and spatial variation characteristics of vegetation NDVI from
1998 to 2018 in Guizhou Province were analyzed by spline function method and correlation analysis method, and the
correlation between vegetation NDVI and temperature and precipitation in different time periods was discussed.
The results show that: (1) from 1998 to 2018, vegetation NDVTI increased at a rate of 6.4 X 10 ?/a (p <<
0.01), and the spatial distribution pattern was high in the south and low in the north, high in the east and
low in the west; (2) from 1980 to 2018, the temperature increased significantly at a rate of 0.23°C /decade
(p<<0.01); except for the negative growth rate in summer, the temperature in other seasons increased at
different rates; (3) from 1980 to 2018, the annual cumulative precipitation decreased as a whole at a rate of
—10.71 mm/decade (»p>>0.1), in which precipitation increased in the spring while the precipitation decreased
in the other seasons; (4) from 1998 to 2018, the significant increase of vegetation NDVI was closely related
to climate warming, but weakly related to precipitation; the increase of temperature or the decrease of
precipitation in summer and autumn was conducive to vegetation growth; (5) in the four seasons, the
weakest vegetation NDVTI sensitivity was about 0.20 in winter when it was about 6.5°C , and the sensitivity to

temperature was not obvious in the other seasons; the sensitivity to precipitation was different in each
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season, and the inhibition effect was most obvious in winter, with the » value of about —0.80. In general,

the vegetation coverage in Guizhou Province is good, showing an increasing trend, and the correlation with

temperature is higher than the cumulative precipitation, but the sensitivity is weaker.

Keywords: vegetation cover; climatic factors; spline function method; correlation analysis; Guizhou Province
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1996 4ELL—0.21°C /10 a(p =>0.1) B F &3 R F [
1996-—2018 4F W] LA K B & () I R B 0.52°C/
10 a(p=>0.01) bEF. AMHELFHADL 3 A~ , EFF
P T ) I 2 e BE A K (Tl 8B) L 7E 19802004 4F-Fl
20042018 4F [ 45 fb 8 35 22 AR K, B 3R 4y 5l ik
—1.16°C /10 a(p<C0.01) F1 1.92°C /10 a(p<<0.01),
AR (2013 4F) Fl i (i B (2004 4F) 22 73K 1.8°C,
55 2 S0 A PR AR AR F AR L, 19801997 4F Bk
ARSI W BT (R 8C) , Hidr, 1997
A DUHT A R R B L AE 1997 4F DL T IR R A
W ET. YRR AE 1980—1997 4, 1997—
2018 4EFI 1980—2018 4F 3 4> Wy Bt (14 i#a #4543 1) oy
—0.27,0.19,0.19°C /10 a, & ZEFHIRWAEIT 39 a
AR TR (R 8D JH B E R L T R
$0.22°C /10 a(p=>0.1),

1980—20044F slope=-1.16°C/10a, R*=0.829, p<<0.01
2004—20184F slope=1.92"C/10a, R’=0.872, p<<0.01

~ _ 1980—20184F slope=-0.50"C/10a, R*=0.333, p<<0.01
| n\\nEu o
0T /k ﬁgf\j/“u BEZ )i
&) o R ) £ \\:\
; -0.8 | iﬂn\un_
& WU
-1.5 F B
% AN
r NN
23 F o
/
o
-3.0 |k 1 1 1
1980 1986 1992 1998 2004 2010 2016
&® #

slope=0.22°C/10a, R*=0.054, p>>0.1
22 F o

D &% .

1.1 | o nﬂn ] % ]
od E‘\ \I:I ------ |:|/_ .

b R PR

1.1 \ /
a]

\

22 |

SR/ C
(=]
0

1980 1986 1992 1998 2004 2010 2016
F

— 1980—19974F — — 1997—2018%  -e-e- 1980—20184F
B8 1980—2018 FRMAFHRBEFFIETL

MR i AR (B 8) L DY 2=l 4 14

B — 5 A ML L B B 2 U SE R B R B TSR,
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B KRN DR R b T R AR 3 A 1 I B
THEH R AR, 0.38°C /10 a, X ZRZ(0.22°C/10 a),
BEHAZ (0.19°C/10 @) HEAMFZE LAY, 7 AL M
WV 3 o B VG R X TR R SE . mE b A U
Bl 2 1 5 R T BO5M AE Y Y R T XA
2 ST O v 1) EE DR TR 22— 5 D — T T R 2 XL R
DAL S [ FT 3 L 48 B T o v 2 KL 45
P o T ) VY A i IXRK 2 R K AR O /D R
TR 2, 4 N R R AR, DN G B8 B 5 ) BTk
HORT 58 e ad B L S B0 2 A 32 00K FH 4R S
T

2.3 FEKEBT = TUAFIE

2.3.1 FRAEZN LA FET 19802018 4E ) &
TR K £ 25 (R4 A 1A L 1A B 5N 4 A R K &
231 121 mm (B 9, 4 Bt K & b 5l 22 7 W)
i NAb 2w PG B 2R Jy ] 2 4% AR B L AR 25 ]
22 SRR ORATIA 566 mm s B AR B R 7 b ok
D B K3 2 1) 25 18] 43 A A% JR) 5 3 Bl 23 8] 43 A
H65 J) T RE S 57 MY B B AR TG PG 2 XU A 1 B )
AR Pa b B A AR A X B R K A
FRAE ST L DX R R AR, b, BE T X g TR X,
LA B R4/ 965 mm; B PG R L 420, N 25K
VU R 1 B T AR AR R Ol 22 W DX, A B AR 2
AT VBB bl TSR R R K B IS 1 200
mm, JUHE A E B K S8 1 318.0 mm, & B A
Rif 7K e e il (1 b X

2.3.2 FRAEZBEEA  NFIMNE IR BRFFEKE

A* B’!§ . ' {
[% 7N &/ mm B 243.5~271.7

% W &/ mm I 570.6~608.7
[ 130.8~159.0 M 271.7~299.8 [ | 418.3~456.4 I 608.7~646.8
[] 159.0~187.1 WM 299.8~328.0 [ | 456.4~494.5 WM 646.8~684.9
[ 187.1~215.3 MEEM 328.0~356.2 [ 494.5~532.6 N 684.9~723.0
[ 215.3~243.5 HEE 356.2~384.4

[ 532.6~570.c HEE 723.0~761.0

224y A B (B 10) 1T LUE H B oK 5 g 2 5 > F
TSKE> LN A Horh R ROK
AN Z L R X A K K T 300 mm,
ELA8 2 950 Ml DX 00 0 4 L 289 7R L S T S e DX R K 3
£ 300 mm L E, B B RA T A O B OK P 2R
AR ) MBI A 2 TR0 A% R, L — B A B AAR T
B A~ Ry vt I ZR 0 X B 2 [ K LLAE AR L X
R K e /b, v i S b DX R K B 22 R 3 o e T K
ZR R M XK A D o B AR R DO B DL = R
rRCs ] AN B K RS I AR BRERRE K Y
23 ()0 S 5 At 3 > 271 R Ul e KL 48 1 P T R K 3R
2, PG K fie /b s 4 ZEBR K 25 8] 43 A 5 75 2R AR, e
V0 1) 2 308 o 0 DR B (0 s Sy o e Al 0
K2, o0 111.9 mm., Jg T 3 S K R 28.3 mm,

[ F B/ mm’

[] 766.4~829.3
[ 829.3~892.2
[ 892.2~955.0

B9 1980—2018 FEMEASFRITERKEZTEANH

[ 955.0~1017.9
I 1017.9~1080.8
Il 1080.8~1143.6

Il 1143.6~1206.5
I 1206.5~1269.3
I 1269.3~1332.2

C” D?

[ &/mm N 220.4~232.4 [EWE/mm N 67.8~79.2
[ ] 172.4~184.4 WM 232.4~244.4 [ ] 224~337 [ 79.2~90.5
[ ] 184.4~196.4 WM 244.4~2563 [ ] 33.7~451 WM 90.5~101.9
[ 196.4~208.4 MM 256.3~268.3 [1] 45.1~56.5 [ 101.9~113.2
[ 208.4~220.4 WM 268.3~280.3 [ 56.5~67.8 HEM 113.2~124.6

E 10 B2 1980—2018 EZ= T Rt EKETEASH

2.3.3 SFREMMEEA  E 11 R, AFRITRFEKE
TE 1997 4ELUIRT LA 37.47 mm/10 a(p=>0.1) i b F} 3k
RIEIN L1997 4 DUS SN 2 0 /D s 3, R R R Oy
—17.72 mm/10 a(p=>0.1) ;i 39 a KA L R
BEM TS, TREHEEHR—10.71 mm/10 a(p>
0.1), B FEAKETE 2011 43k 3 A%, HEE b
39 a K MFHIMEAK 307.7 mm;1989 4F.2009 4F.2013
A BT R K AR g D . T g e R B 1997
A, 16 39 a SRIWF-XIE R 170 mm; i 39 a Ok 4E Rt

R /K B (D SR BE Ry 477.7 mm PSR EEAR K.

2.3.4  FREA I E A 12 2 1980—2018 4E 5
M4 2= BBk IR T 50 AR . A B S
AR BITFEOK AR 39 a Sk By AR b H IR
3, b R 2 B R A, TR 2,39
mm/10 a, Ifii & Z% Bk ZE 4 2= S s el 2D i 34, 1 %
RSN —6.99 mm/10 a, —2.93 mm/10 a Fl
—2.52 mm/10 a, WA, HZFRiFFEKETE 2011 4F
REN AR, B L AT 39 a R FHMEAR 121.2
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5% 28 &

mm ; 111 5% 25 {8 BLAE 2016 4F, HE M LI 39 a k1Y
SEHA{E R 101.6 mm, AL, AT 39 a KT Btk
HRBEE R PRI 222.7 mm (K 12A), EEZ
TIREK 87 1999 4F LLAT 2 AN B35 i s m e %, -
TH#FE K 66.34 mm/10 a(p=>0.1);1E 1999 4E L5
EARBFENR DGR T RERFEHN—24.41 mm/10 a
(p=>0.1) ;3 34 a WL BEHBARE K 12B), B
Z= Bt oK EAE 2013 4F 38 B & I, HAE LI 39 a
KT (EAR 214.5 mms 0 5 = {8 BLAE 1999 4F,
e 39 a2 B9 F- ¥ & 167.1 mm; L 39 a Sk H 7 &
THRE 7K 4t 19 0% 20 K BE 2928 381.6 mm,
slope=2.39 mm/10a, R’=0.0028, p>>0.1

A FZFE

F& 7K B FE F/mm
& o

o
>
S
T
o

1980 1986 1992 1998
F
slope,=-19.67 mm/10a, R°=0.084, p>>0.1

slope,=11.80 mm/10a, R*=0.009, p>>0.1
slope,=-2.93 mm/10a, R*=0.004, p>>0.1

2004 2010 2016

—_

—

>}
T

a CHE |\

W
o

P& 7k B B F/mm
<>

-~ ,

= &

® ©
T

1980 1986 1992 1998 2004 2010 2016

slope=37.47 mm/10 a, R>=0.034, p>0.1

slope=-17.72 mm/10 a, R’=0.008, p>>0.1

slope=-10.71 mm/10 a, R>=0.011, p>0.1
[a]

I:LI:|
: 110 /fv ]
TR
o -110 \/ \/
o~ [u]
# 200 | — 1980—199735

[m]
— — 1998—2018%
..... 1980—2018%

&
w
(=1
i)

1980 1986 1992 1998
£ #

11 1980—2018 ERMERITHAKEBHEFFITHEE
slope,=66.34 mm/10a, R’=0.176, p>0.1

2004 2010 2016

240 r slope,=-24.41 mm/10a, R°=0.022, p>>0.1
slope,=-6.99 mm/10a, R;=0.007,p>0.1
=]

£ 120
~
B

w0
i

§ -120

-240

1980 1986 1992 1998
&
slope,=10.89 mm/10a, R*=0.018, p> 0.1

slope,=1.61 mm/10a, R*=0.042, p>0.1
60 slope,=-2.52 mm/10a, R*=0.004, p>>0.1

2004 2010 2016

P& /K & FE =/ mm
2 s 03

\l
(=4

'60 Cl 1 1 1 1 1 1
1980 1986 1992 1998 2004 2010 2016

B 12 1980—2018 FEHME BiTBEKEFEFEINTH

Bt N A Bk 2 B R K R I 2 R AR (R R
AL HEA B E R RAN —2.93 mm/10 a(p >
0.1, ¥ 39 a >Kfm/MEHBLTE 2009 4F, H Bt FEK T
ZAE BT Rk i 106 mm I 5 e {8 30AE 1994 4F, L1
T 39 a RAPFEIME R 141.4 mm; I 39 a KFKZ=HY I 5N
TR R 247.4 mm(& 120), 428 RIFFEKEAE 1994 4F
DAFTSEAS B2 3 a3, 3%k 10.89 mm/10 a
(p=>0.1),1994 4FLLJ5 LATE Sy 55 1) e S5 S 58 - T
WA K 1.61 mm/10 a(p>>0.1); 3T 39 a KA 3N IE
FERE /N AR IE N 150.5 mm (& 12D)

2.4 FIB K3 NDVI B9 20

241 BEHMRENDVISHREALEAZEHXE A
ROBE 1 ,1998—2018 4F, 4F (& EH BKAIA 4 A~ FT7
NDVI 4EFr 48 fb 5 - 35 <0 3% &2 B 3% F A G X R

(p<<0.01) , Horr & 2% Je AR B NDVIT 5 =i A9 AH 56 v
e 2 22 NDVI 57 2500 09 A1 567 e il & 2
WAERR NDVI 5 2R K & 2 W3 A O C R
((p=<<0.01)), H e B Bk ZE, Mgk NDVI 5 2 Fp%E
KR r B R, U R, M NDVI
5 ERBEKER » HIET 0 2), AL, iE 21 a 3k
SOME P NDVT By 2 19 0 5 S w2t X R % V)
(r=0.440) A 5REKEBALERKT (r=0.31), &
P BT A5t B M A8 A A %) AR K FE A [R] 2 1 6 K A A%
AR BUSPE AR TR, B R 5 SR 2 IE A, 5B
KR BRORH DG L BT B L Bk 2R AU Y R B I K B

A M TR . SO R RE S 5t M e ke
FEA MR R A S Y R AR R B M B A

LT M3 M U fif K &S
R T B K.

6], FE K 78 2 S AB B
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R2 19982018 EFEMEEZT NDVIERE.

Pk I HE X R

S8 EF NDVI @& {HEKF MR
1E 0.44" " £<20.01 T B A G
% 0.38"" $<20.01 EEViiPS

! 2 0.31°" »<0.01 LEREPS
b7 0.43"" $<0.01 AR G
& 0.46" $<20.01 A
4E 0.31°" £<20.01 A G
% 0.64"" $<0.01 SRR

(£33 -0 $<0.01 A %
B’ —0.057" p<<0.01  HREIAH T AR X
& 0.43"" $<0.01 AR G

Ve 26 B HECOUID S 0.01 IR 3 A S HE SR 5 35
24.2 BARENDVIEN TR EHXZ K
13A FH], BtM A Z 50 X 19982018 4F 1 &/ %
NDVI 5 F¥SREEAMCK R r KT 0 MERITH
A B 98.37%, Hrf KT 0.67 MR IT &

A NDVIS K&

<-0.667
-0.667~-0.333
-0.333~0
0~0.333
0.333~0.667

]

97.34% s# # NDVI 5 S 5 A0 ¢ & o 20 i
1.63 % » F£ 2L 49 A5 AF 2 b3 DL B 25 VG R 04 35 43 M
X. K 13B %W, &% NDVI 5 K& 5 E L%
Z 50 515 00 S B 97.94 % HAHE R B 0.114
~0.220 IEICIE £ . 5 60.29% ; 5 FE /K 22 81 67 A 56
AR TCEY 2.06 0, 5340 T2 Mk 38 K 25 V4 R 1
ALK, g HL R 2 T S B i T Ay AL b
X, H e LR B JUAR AR SR TR S it 15 3]
DAL R S HEUF (B P 55 X — g B P30
By —ar MR X, S hh 7 o B S RN =
SR T B L X TR U N R AC 3
I 2 B X, AR B A8 Ak A2 N K B 1) B3 2l Y S ) 4
R S BOZ DK IR A7 B A6 B it SRS B 5 B
R D2 T A AL R T B AE R W W SN
BRI HbIX NDVI 32 252 S A i s, Ho 7
BN S 4 P e 3 40 b X, 3% A A B NS 3 T
oA NDVI 5 S BRI 2 ARG,

B NDVI5 [&K

<-0.202
-0.202~-0.097
-0.097~0.009
0.009~0.114
0.114~0.220
>0.220

[

13 1998—2018 FHMEEZ NDVI EEHK[EUR EREKEEXRZHZTAS G

FME 1998—2018 4EH 7= NDVI 5 L4415
TR 5L A e v A R S L v 5 T A 6 D A 56 14T
RO 23 9 5 150 MRy 98.45 % A 1.55% (K 14A),
14B £ W, E 4 NDVI 5 &K & 2 7M1 1% oo
BOh Y R o AR A SRR 59 A 1.32% MRt 2
IEAORKE R HA G R BB/ 7E 0.082 LU E 40T
AL A 0.01 % 7] WL, 5HJH 4 B 2= NDVI (1) 4 B 22 4k
FFZ SRR, 32 B K B 5 e ) X AR 2D HLAH G
P A PGAC ) AR R s . gE LR T AR B M
JKFE I, B2 (R A B A K L T TR R 1 BH O B R
WL LA ER . B R KT .

B 15A FH, St Bk LTF- 28 i X NDVI
AR EA G R , HA 0.08 %0 R IT 5 1A ¢
KZ. I 15B W . B F NDVI 5[ K 2 1E A 2656
RGBT LR 99.81 %, HA 0.19% 5 0 & i

A OGS AE AR SE PR AR A O R R T 0.197 1ROt
di 13.68 00 s 725 0] 43 A I, Bk 2 NDVI 5 K & 5
FI VG 1) 2R 28 T 05 P R A . R AR A BT AT M RK TR AT
NDVT A= K B AR A 5 B K A0 56 P 55, (H T
IR,

I 16 A 740, & 2= NDVI 55 R 8 1IE M 6%
F AR E - (N AE TG R A 1] AR L AR 0k v, S SR AR
F(r>>0.6) IR T & 5.95 % . A Sk 23 1] 43 5 L
AT K, B 16B B, #F 58 X 95 Bl . & 250
NDVI 5 R K #4560 5 56 &, I o 2 4% 5 17 A 56
MR ICEL b7 87.24 %, FEI, T BB J2& th T 4 2= i
I AR AR A T T — o B G A, B A IR P RIS A
PrEIRE K, AL, BN A 2R NDVI 32 Sl 1Y 52
M) S BT B ), A% 2 R K X A e ) A K I E 7 L
EMEAEN
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A NDVI5 K& B NDVI5 [&K

[ <-0.667 I <-0.117

I -0.667~-0.333 I -0.117~-0.067
Bl -0.333~0 I -0.067~-0.018
I 0~0.333 I -0.018~0.032
I 0.333~0.667 I 0.032~0.082
0667 E >0.0s2

B 14 1998—2018 FHMAEZ NDVI SFEH[REBEURBRREKERXRZHZEHT

A NDVI5 K&

<-0.667
-0.667~-0.333
-0.333~0
0~0.333
0.333~0.667
>0.667

B NDVI5 [%K

<-0.167
-0.167~-0.077
-0.077~0.015
0.015~0.106
0.106~0.197
>0.197

B 15 1998—2018 £HZMAMZ=NDVI SEHREBEURERBEKERXEZHZTEASH

A NDVI5 K&

<0.144

0.144~0.315
0.315~0.486
0.486~0.657
0.657~0.828

B NDVI5 [k

<-0.802

-0.802~-0.605
-0.605~-0.408
-0.408~-0.211
-0.211~-0.014

16 1998—2018 EHMELENDVI EEHFEURERBKERXEZHZTEALH

P17 B B A A [] 21 18 AH 5C 3 BBt L i)
AFAERR 2257 . BRI TH  BRAE 15°C 2
A AR RELL N 0.78 A AHIC R B r FEARPAFTE O
90 LA L. mi T IE TSR A A ) (AR B
R I BEIA IR 1 AR A AR AR L AT — R R 2
IO A 15°C Ze A7 I AR S R BFAR A I h T 2l

T BE R BT B M= . AR
r BEAE - 2 S0 Y T T 5 7R 18°C e A5 I A B B
o B S T AR ISR S 0.80 7oA PR A 3R B 2= NDVI
XF 18°CAURBCN U . FEI 18°C I A - (A b Y i
T PE R G B B0 il R 5 i AR AL OGP
PR R L AR G R B AIR . AK ARG R B r Bl



%33

) 5 5 - W S0 A il AR A A e HL AR R T A SR A 2 T 213

-2 AR 0 T R S LR IR A 2 R R R BRI
Tk 25 AF T T AR ol BIDR E AOR IR DT S PR IHG A OG R 8
BEAR . 22 NDVI 525 <00 i A 5C 1 e BE IR Y
F = BEAR, Z97E 6.5°C LLJE , Bl 45 <0 i T v T 1
SR Z9FE 11°C LU - A DG PEAS P BE B 00 1 T e i 4

5. A7 B 5C A BB A IR A9 T S R AR T
e o AL BEJE PN O 4 2 A BT U 52 B R L B 0 A A AT
T ARG PE AR L J5 AR U I 32 BIIGR R i s 7™ A
AR ST N, LA 25 R A0 SR T A R e DL i i A
RS NIIVER SEEPS AR Ry =i
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PEHRBAR , Hrp 5 2 1 IR Rl AR KO8 R T iR B
IR 3 22 Xk R BRS04 P R O R - BB K Y
RN R, B B - Bl R R R K ) 5
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DX, T LUK R 7K 1 SRR PR B AIG L A 9 NDVT X B K 119
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3 ik

(1) 3T 21 a, AE¥HE % NDVI N 0.56 , 4 9
i B AR AR N AR AL B R Sy PO Bl BRI Y
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