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Fig. 1 ~ Schematic map of the study area
2 HiREAIE

2.1 HIEFRIES A E

B A 2 B R T GEE™ =F 70 iR
i B T2 T IR AR U AR B IS RIAE 57 6 T i R



198 I

2020 4F-

JH 2000-2018 4F 7] Landsat_8 I 4= 5 #i £ LANDSAT/
LCO8/CO1/T1_8DAY_NDVI 3t 276 5t 5 14 , Landsat_7
IR 2E B 45 LANDSAT/LEO7/CO1/T1_8DAY_NDVI 3
874 5218 I Landsat_5 YR A B4 45 LANDSAT/LTO5/
CO1/T1_8DAY_NDVIHE 598 55215 . Nl =% K
A BH R R A A IR S, X AR 22 A I A Y
NDVI R H & KAE A % (Maximum value composite,
MV C) 3AF4E % KAE Landsat-NDVT, B J5 $#4F & KM
Landsat-NDVI & #1755 . Hrp 2000-2012
AF 6] % 87 4F 4536 Landsat_7/5 f KAE 4 B NDVI §%
14 2 B, 2013-2018 4F [a] %5 37 4 63 4 FH Land-
sat_7/8 e KAH A B NDVIFZ AR B B A, 2R B ¢
NDVIEHE . BT 25 78 ENVI AT 5% DX A
R EITAL

KGR N S B LA 71 35 MRG0k A5
2000-2018 43 H Bk it P340 AR A L H I
A5 i e AR S AR R IR TR R R E R
iU (http://data. cma. cn/site/index. html) o F| H Excel
B i RN 2 R B T B E T AR R
MR G S A E Bl AreGIS 19 Spatial Analyst
R 0 42 B VEAT Kriging 25 Al {8, F R AL R 5
Bt N A8 R A A T B 2 AT S R AR AR [ R /Ny
RS FIH BN A8 17 X K] P 3R BT TS X 2000-2018
SGEMHAE AR, 43 0 RIS R B 2 45 S Mg
W18

SRTM DEM $(#57 K i F GEE = F &, 7 &
o FE B4 H 5% (Earth Engine Data Catalog) H1 1D 4
USGS/SRTMGL1_003, %5 [H] 43 ¥ 2% 30 m, 3% J& 44
DEM IR, SeM A i B | £ B4 T B IX R 2%
S A SR U T [ G SR P B M 43S (5 M 4 i UK
Hy ) o BN A M R e TR R R T ] R R A T
B G TRRE AR TE Hls o
2.2 WARFE

2.2.1 Google Earth Engine i& 2t = -F &

Google Earth Engine (8% GEE) , 44K . < N 3t
e e A 2 R 56 (6] o 90 A J B 5 T A A At 2 H T
TS F RS R T o B R s BEAE B AL £
BA AR RE PB 9 AR AR 2 rT AL 5 AR 2
AT EEIIHE ™ . AR SCLL Google Earth Engine HiF i
BB R S GRS T R AR A B . SR ]
23t T BB 1 O 0 A G I () R3S ) 9 30 m 43 B R
Landsat-NDVIFZ A4, UL = 5159 70 i IR o E 4 B

PRAEAR Fhe /N 2tk A8 5 i s 07 38 I 2 A5 A A
A FEAT B KAE B A 5 B B DE B A4 1Y) Landsat_5/
718 Fe KA A BUND VISR AT S 58, b (i L3k
BURZ NDVIEE , 167 i 78— 2 R B A%,
MGz & .

2.2.2 M5 ARER B MBS HT

1800 AT AR R A SRR T T P R A S ]
FEAR PR R B — MR TT G B i R AT
BRI A AL, BB IT I NDVIHE 2 4l A
S S ID O WA S whit 74 o2 = SN D) 1V 7
A5 B A AR G I ALY E o LR B B,
T HE She 0 HE 4 7 6 2 T AR L B SR AR O G R
WHEE S HEARX N,

NDVI — NDVI,,,

FVe=Npvi,,—NDVIL., (L

K FVC B 35 s NDVERIR A2 003 — b il
PAREGNDVI, AR R TTi NDVIE, 3RS E A
T 0; NDVI, R 2GR 8 AR ST NDVIE , B8 F i Bl T
1o SEPr b FAERERA  E 0B A HER
KT, A AR 19 NDVIL A8 T NDVI {4 2> B i
75 AL R AE IR BN I B — R AE-0. 1~0. 2. [Hitk
NDVI,, F1 NDVI, {9 B J2& 128 8 o7 FH DG B, % T 4
SO LR BUE A SCR UGS & BARE XA B R
B B {20 S (MR 6 NDVIL, B NDVI, A5 BFFE W1
W 5 1% BE A S0k 2 e AR M P AR R 2% BT
GEE TR, WF5E R NDVIL, FNDVI, B BUE
Z: Ny R > A e T 5 R T S D e B 285 U NDVE
S F G TR T B BB TR R 5% XTI NDVI
B OTAANE R NDVI, , 356 HUSR TH028 2l 95% X i 1
NDVIHGITIEAE N NDVI, . TEGeiH it B rh, 1R e
INFAEFER N R AS 55T

T 2R FH 2 [0 05 3k R 7 o i i)
(1745 Al # , et Il U 43 BT 8 6% 7214 T TS A bl 7
i AR BRAS A1 e /N e et 1T 5 FR I ARE AR, 24
RPN IE , 2 R Bl 75 B 2 G R g s YRRy
T, F WY 1 7 o P A AR AL YRRl T, R A
PO R R DLEE S R R B AR B A
(AL A% Jey i A 3 B AR IF
nX 2 iXFVC,— %3 FVC,

(2)

Slope = 5
nx 3 iz—(i)li)
2 Slope AW LA K H s FVC, R 55 i 48 1 A B 7
Wi JEBITH s n o AR R (AR S n=19).



F39% 2

ZBREE T BB 2P 15 w5 DR R o I 2 YR RIS 199

2.2.3

Hu PR E5 A CIS & e R 5EEG IR 1, #
TS 33 “ I 7 7 U 22 T 22 (8] 9 38 B A R G
PRI 722 S (14 52 i, AT PR 3% 4% B 3R 2 ) 5 ) 4 S e
AR i H A7 AR 6 DR AR A B S D)
Y A e TP e 9 2 (8] 4340 i LA AL AR
SCUASR A 1 379 4 £ 4 A 5% BT A S5 b BRI
FRBE IR HE R ND VI 28 0] S Pk A 3R Bl K, 5
9K 2l 5 NDVIEAEZS [a] b HAT 35 0 — 3ok,
FHZ X NDVI 23 [0] 43 546 Jmy 0 T8 B EL AT 520
I b FEERIN &5 ¢ (RN RAE XS 0 (15855 . g (5
AT OFN 1 Z 8], g (EBR K, W 8K 3 K%t NDVI %5 [i]
G35 B ER G | RS RS . MR ) (H ¢ %
NN

LI

> Nigi SSW
=1 N ~ © SST (3)
SSW = hgl N7, SST = No*

TEARSCH h=1,2-++, L IR K T 1432, N, FI N
SRR R NN XN B B o) Lo 53 ) 3R
2 h R A X IR B 1 5 25 . SSWRISST 73 il s R
JZN T EZ P4 X RS2,

3 #R5HMH

3.1 EREBESRNTTHEHE
TR B PR

R T R Bt N A AR B o B 22 AR B AR RRIE B
AR IO A fe KA W B 55 B VR M AR AR H8 L T H 3 5
JHA4 2000-2018 Iy A5V B 0% 7 2 B AR AR . 11 2
JIr7R AT LA 19 4F [B) 4 9% 75 55 B 4 {H 7F 0. 52~0. 64
Z B AR By, B A 5T X AE B A o B )R] 2 B
Wr b [T B2 R EE R 0. 0043, 4F B 1S R
h 0. 4% , F Wi 3 52 M A8 B P AE Bl B AR 2 K- 1 1]
U ALY T TR o A S P R A LU XA AR S
A B KA, A AR TE AR 75 e X 31%
T DAEE Y £ B SR E A 5 ) A V5 A DA B
BT ARG b 7 st M A T ORI B DU |
o1 = B RLAR 8 AU 45 VT A8 VT B A Ak ™ A X 3R
—— VLI 23 712000-2018 4F [] # B 78 5 748 Ak A 1
(FE2). s 2015, ™ 5 A AR XD AF i Al 9 7
i BEBEAE 0. 50 T U5l , BAEWER 1 E] in 2 T
TN A8 R T R B AR o Rl TR A

3.1.1

P DX o BR B 5 v L R | 1 e B L i
JE B8 45 N R 5 B A A K I K |
R RAMVESUR PR RS . A A
3t XA W B S R AR T R 9 DX AR A i, {H
HARRKABUL LT 5 52 48 8 1A R 1l B 6 P B A
AR o ILEGET T WFSE IR 5 A A AR R L
(RS 1 249Gl R Ko B AR R B 25 ) 13 DT 4F
WAL, AF R R LA LT, K
R AR N F LT IO, X R HE A
Tl DX B i AN DB A S DR 3R A B AL i B
TAEHAG T — Rk

—O— B AEFVC  —O—EIRAEEIVC  ——FVCE R
0. 65

AL K FVCHEALL

y=00043x-79717

0.6 R*=0.4337

HINEFVC
=
o
B

v=0.0046x-8.7175
RE=0.4441

\
(
N
/
{
{
N
/
|
-
A
N

Fig.2 Interannual variation of vegetation FVC in Guizhou Prov-

ince
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Fig. 3 NDVI mean value (NDVIx) in 2000-2003 and the NDVI mean value(NDVIy) in 2015-2018 of Guizhou Province and the en-
larged map of Guiyang City
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Spatiotemporal variation of vegetation coverage in plateau mountainous
areas based on remote sensing cloud computing platform: A case study of
Guizhou Province

WU Yue'*,ZHOU Zhongfa'?,ZHAO Xin"?,DAN Yusheng"?, HUANG Denghong'*
(1. School of Karst Science /School of Geography and Environment , Guizhou Normal University, Guiyang, Guizhou 550001, China;
2. The State Key Laboratory Incubation Base for Karst Mountain Ecology Environment of Guizhou Province , Guiyang 550001, China)

Abstract The purpose of this work is to reveal the spatio-temporal variation of vegetation in karst mountainous
areas. We choose the Landsat-NDVI images of 1748 scenes with 30 m resolution during 2000—2018, combined
with data from 35 meteorological stations and the pixel dichotomy model, linear trend analysis and geographic de-
tectors to quantitatively estimate the annual vegetation coverage in Guizhou Province in the past 19 years. The spa-
tial and temporal variation and driving forces of vegetation coverage were analyzed. The results show that, (1) the
areas of medium-high vegetation coverage account for 63% and the area of high vegetation coverage accounts for
21.16%, which is mainly concentrated in the clastic areas. On the whole, the amount of vegetation coverage is of
such an order: clastic rock = dolomite > limestone. (2) In the past 19 years, the vegetation coverage in Guizhou
Province has shown slight improvement, with an average annual growth rate of 0.4%. The multi-year average val-
ue of maximum vegetation coverage in severe rocky desertification areas is constantly lower than the general vege-
tation coverage. (3) During the study period, the overall change of vegetation coverage in Guizhou Province was
stable, dominated by slight improvement and basically no-change, the sum of which accounts for about 95.4% of
the total area. The degraded areas are mainly distributed in periphery of cities and towns, accounting for about
3.8% of the total area. (4) The interaction between meteorological and geographical factors has greater impact on
the spatial pattern of vegetation coverage than that of single factor. In summary, the key factors affecting vegeta-
tion restoration and ecological environment reconstruction include urban area expansion, rocky desertification con-
trol project, geographical location and meteorological factors. The study of multi-year dynamic characteristics of
vegetation coverage aims to provide important basic data and scientific reference for water and soil conservation,
ecological environment protection decision-making, ecological restoration (rocky desertification control) and sus-

tainable management of relevant departments.

Key words karst mountainous areas, vegetation coverage, spatiotemporal variation, Landsat-NDVI, geographic

detector
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