A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

FTGEEF & ¥ v B a5 T i B I 22 2R (LRI M R 4R
SR, SRR, 5558, BRER, 2508, £RE

FIHASL:

SRR, TR, FFOE, AF. FETGER T 65 [ P 2 M 407 i FE I 2 AR A AN PR SR D). PRl I Al LA~ 412, 2025, 33(5):
503-512.

TELR IR View online: https:/doi.org/10.11926/jtsh.4916

T R B A S FE

Articles you may be interested in

A BRI 3 AR £5 AT VLt S e 7 i 3 AR A B S B )

Driving Mechanism of Vegetation Coverage Change in the Yarlung Zangho River Basin under the Stress of Global Warming
PO PATAE Y24 4R 2017, 25(3): 209-217  https://doi.org/10.11926/jtsh.3685

— i T R K B R A 18] R RS A 5 vk

An Improved Gridded Water Resource Distribution for China

P B4R 2019, 27(3): 261-271  https://doi.org/10.11926/jtsh.3966

T P S ISR R DRLB A ZAEPE B SRAP /AT

Genetic Diversity Analysis of Camellia oleifera Resources Based on SRAP Markers in Hainan Island

PO B AP 240 2019, 27(6): 659-668  hitps://doi.org/10.11926/jtsh.4027
B R AT o [ AR S R G T

Effects of Simulated Atmospheric Nitrogen Deposition on Forest Ecosystems in China: An Overview
PP A FE Y2242, 2019, 27(5): 500-522  https://doi.org/10.11926/jtsb.4113
A S T BT Rl AN R AR B A D b e S M ) s e Al

Dynamic Changes in Plant Diversity and Soil Physical and Chemical Properties in Different Habitats in Wenjiang Section of Jinma

River

PUHF RG24, 2021, 29(1): 1-8  https://doi.org/10.11926/jtsh.4237

[l N EI UL, WM PDE4


http://jtsb.scib.ac.cn/
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4916
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3685
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3966
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4027
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4113
http://jtsb.ijournals.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4237

oy WA R 2025, 33(5): 503 ~ 512
Journal of Tropical and Subtropical Botany

2T GEE " & i SEAE RN ZE RN
M BR] -5~ R

FORA L, WA R BREKRT, FH 2, TRE?

(1. MR ARFIK B B IN B AT AL Be A PR A ®, HEFS 570203; 2. btk k2K L0220, JbaT 100083)

TE: M LR E S REEIN— 55, W TR 5 0 I 23 A AURRAE B 5 i IR 7551 XSk A (R Ry 3 g
B X . %KM GEE (Google Earth Engine)'F-&, fEBIMEIC /MBI E T 2000—2020 4 g & HE 4 78 25 % (FVC), it
Theil-Sen Median % 74T Mann-Kendall £55%F1 Hurst 18405 7775041 T FVC B S A4GFE,  5e)a K 4504 77 FEAE AL AN
B PRI 2% 43 AT A%« B RN 2T 30 5 DR o AR 2 TRV AR A PR Sl o 45 SRR, g e B30T 21 a ) FVC 2R nka sy, 1
N 0.025/10 a. HEBER AR B SRR SEE N E, HPAIX D 35.34%F 29.38%. ARRAEB AR AT R IFLL LI
INFIGSRFEE I A R AY L MR BRI V8 R RS FVC 28 (8] 434 1 R BRI R 7 & 52 R 7% FVC
DI ] T4 3R s AR e i i 3, b, ) FH 288 A 1085 B R = i ) T 2 R Mt (058 HAE S, g B 49.56%
1 48.38%. X FJ il R A4 TR S M SR A IR

KA MM 5 Google Earth Engine; BFAS28{k; MR, HbFRIRM 28

doi: 10.11926/jtsb.4916 CSTR:32235.14.jtsb.4916

Spatiotemporal Variation and Influencing Factors of Fractional Vegetation
Cover in Hainan Island Based on Google Earth Engine Platform
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(1. Hainan Province Water Conservancy and Hydropower Survey Design and Research Institute Co. Ltd, Haikou 57100, China; 2. School of Soil and Water

Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: Vegetation is an important part of terrestrial ecosystems, and the study of the spatial and temporal
variation characteristics of fractional vegetation cover (FVC) and its influencing factors is of great significance for
regional ecological conservation and management. By using the Google Earth Engine (GEE) platform and pixel
binary model, the FVC of Hainan Island from 2000 to 2020 was calculated. The spatial and temporal variability of
the FVC was analyzed using the Theil-Sen Median trend analysis, the Mann-Kendall test and the Hurst index.
Finally, structural equation modelling and geographic detector were used to analyze the response mechanisms of
the spatial distribution characteristics of FVC in Hainan Island to climate, topography and human activities. The
results showed that FVC in Hainan Island had a significant increasing trend in the past 21 years, with a growth
rate of 0.025/10 a. The FVC changes were mainly not significantly improved and extremely significantly
improved, accounting for 35.34% and 29.38% of the study area. In the future, the vegetation changes was
dominated by weak counter-persistent increase and weak persistent increase. Land use type, elevation, slope, and

population density were the dominant factors affecting the spatial distribution of FVC. Interaction type was
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dominated by bivariate enhancement and nonlinear enhancement. The interaction between land use type N

population density and land use type N elevation was stronger, with g values of 49.56% and 48.38%. Therefore, it

might provide a theoretical basis for the vegetation restoration policy on Hainan Island.

Key words: Vegetation cover; Google Earth Engine; Spatial and temporal variation; Influencing factor;
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Table 1 Potential factors driving FVC in this study

Sl A 15 T TR KR
Date tape Code Factor Unit resolution Source
S Climate X1 R C 30m i FE 2 (8] 503 2 http://www.gscloud.cn/
X2 FERE C 30m HbFE 23 (8] 54 2 http://www.gscloud.cn/
Hi 7 Topography X3 YA 30m HFE 23 (8] 04 25 http://www.gscloud.cn/
X4 W 30m HhEE 2 (A 04 2 http:/www.gscloud.cn/
X5 IR 30m HhEE 2 (A 04 = http:/www.gscloud.cn/
A& 3l Human activity X6 Ly )R EE it 30m o [ B} 2 B TR AL = 0 http:/westde.westgis.ac.cn/
X7 NOERE 90 m o [ B} 2 B TR IR AL = 0 http:/westde.westgis.ac.cn/
+1% Soil X8 +agekm 90 m o [E R 2 B SRR AL 0 hitp:/westde.westgis.ac.cn/
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Table 2 Interaction types of impact factors

T e

Interaction relationship Interaction types
9X1NX2)<MingX1), 4X2)) e[S AURE K]
MingX1), X2))<qX1NX2)<MaxqX1), qX2)) ALK TR S5
gX1NX2)>MaxgX1), ¢X2)) WA -1

gX1NX2)=qX1)+qX2) BT
gX1NX2)>qX1)+gX2) R PG R

2 SR

2.1 ¥EFE ST 2 B A 2 AR

2000—2020 4 [8], ¥ B 5 1A B 7 o E AR R B
BRI 1), BN 0.025/10 a, 2000 £ FVC
4 0.76, 2020 SEHEINF] 0.81, WK FN 6.57%;
FUIX A 78 o AR, 43 FVC KT 0.8 IIX I
A1 83.2%, FEAMAAER T TR LT

082
0.80F 3
- -7 3=0.0033x+0.739
osl R=0.7293
O
>
=
0.76
074F

072 . . . . . . . . . .
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
4y Year

P 1 2000—2020 45 F It 47 34 1 e B i BE (FVO) AR B 22 £k
Fig. 1 Interannual variation of average annual vegetation coverage (FVC) in

Hainan from 2000 to 2020
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HIF 50 X M 4 78 6 N—0.05~0.04, S48 jin it %4
FOTHAR |5 EREER, T 81.16%, Sy #a 34 Al ThI FR
Ebisb, N 18.93% (3 3). 45 &AM Lash B A
WrrEn(E 2: A), MR EAEYE S EE AR
5 OGE RN R 3 O N, LREE 2 AN 35.34% A1
29.38%. AT EIBALAITAR HEHoA 16.79%.

#* 3 PR LR RS

Table 3 Statistical of significance of FVC change

BIREE SrE R C AR A %
Change trend Significant Change type
<0 P<0.01 [ETE YUY 3.24
<0 0.01<<P<0.05 BE 233
<0 P=0.05 ENTE RS 16.79
£>0 P=0.05 ENTE S| 35.34
/>0 0.01<<P<0.05 RN 12.91
£>0 P<0.01 eS| 29.37

2.2 TR FR E R R KRB

B9 X PN AR 78 5 2 1R 38 S R 400 0.005~4.58,
BIE A 0.06, KBshA81b . BRI sh 224k 1 X 35k
FLIER, 239N 47.63%F0 41.55%, FE M AifEh
L XA AR IE BB B X . T S BN AR A
B BN AR A = e B AR A o bR, R A
FEN R BN VR XIS BT & X k. 456
B AE AT Hurst 48 20100 5 5 & R KA 9 A2 10 & 5
Hurst 64056 Bl A 0.06~0.98, PN 0.51, i8]
WG FE R USRS N E . WRREEMERRAE 1R,
T T R 7 G T 55 RRE S R 55 R M Th
BUEELECR, 58 45.15%F0 53.17%; saffseit
A S S M T AR A7 Ledse >, 43 RR 1.38%A1
0.29%. HF2: B FIZK 4 051, ¥R HEME S
KK E ETHEB TR 5 A 52.16%, 2T B
(TR A7 EE A 47.84% 0 o, 55 KRR 3G ImAN
FF SR 1 0 i T AR o bR, 4 iR 36.79% A1
42.62%; 11 555 o 8 1 ol AR 5 52 AR 4582 184 4 T AR
d N, B8 0.25%.
2.3 MR i T AR R

1 FH &5 1 7 FE R B A B0 4 3 SR BB DL RN
RV B 55 (R 0] AR B 7 5 P A R B T . 5 4
J7 FEAR A () A2 B, SEBRR S B AN SSIE S
X R A 5 P AR ISR B R, SRR R A
A 0.18 (P<0.05). 0.27 (P<0.05)F1 0.52 (P<0.01).
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|0 45 90 = 0 Slight im % o 5RYE Weak persistent
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P&l 2 AE B 55 AR (b R 3R 1 23 1) 43 AT (A) R R SR 34(B)
Fig. 2 Spatial distribution (A) and future trend (B) of FVC change
FAFVC B BEH R
Table 4 FVC change trend persistence
3 Change trend R8N Persistence AR AL Change type %
<0 0.75<H<l1 R ERD 0.25
B<0 0.50<H<0.75 SaFE D 10.54
<0 0.25<H<0.50 55 R R 8.36
<0 0<H<0.25 R RSN 0.03
£>0 0.75<H<l RS N 0.25
£>0 0.50<<H<0.75 BEESES )i 36.79
£>0 0.25<H<0.50 GEVrESEoR il 42.62
£>0 0<H<0.25 iR SR 1.13

T8 %of 4 351 Ul R N 20 B0 1) 4% 52 5093 731l 9-0.08
(P>0.05)F1-0.11 (P>0.05) (& 3). HhJE Xt A 4 7 o5 P
ARUAATAE BB, 338 I FAh R 7 1 4 FH 1)

WK Elevation Wi Slope
N
Wiy ~0.08 ey Average
Topography " annual temperature
-0.11 0.19%
B 0.27%
K L
Human activities —0.52%* FVC Change
ﬁ. 72 024\.
I A UNEE. ;3
Land-use type Population density

Pl 3 R R 8 PR A G T R

Fig. 3 Structural equation model affecting changes in vegetation coverage
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Table 5 Standardized effects of factors on FVC
B[R 7 Impact factor BN Direct effect [B] #2808, Indirect effect SRR Total effect
HiJ¥ Topography 0.27 -0.09 0.18
AKX 3) Human activity 0.52 0.52
4355 Average annual temperature 0.19 0.19

W o 1) 52 M0 ) 22 B O ER] 1 49 o A A 2 4 4
SRR AR, b, FHBENESH . NOEE,
THERM MR HAR M, IR 5 WA A BAR
IR B 53 . HRI SRR NOE . +
BRI A 2OARL NG R &R, Ay
Wi [A] -5~ PR A8 EL A 38 S DR 5 1 5 5% AR . 3l
A SRALANN F1 L (AR ELAR etk ARREAEL N
0.49. HUCRIGIRS HALN TR TARN, R
EH#RLE 0.15 LA b IXRH], L HUOR HISRA 5 A

#* 6 HE T Z M H AR RN SR

Table 6 Interaction detection result among factors

PR (A B AR B o 7 0 T e S R R 7 S R
IR AN A PP

REEHM R 7 T, FEE K SRR
fFt, FVC 23 B, 3K E MR
B IE B X 8] 43 0N 1534.23~1637.21 mm A1 21.91~
23.12. FEPFE A 21.42°~29.93°0F, Wikl 394~
613 m I} FVC ik 21 5 K AR - MR (A8 B 78 25 1 5 e
BEE N %35 B8 0, R A7 G B R/ . 3
RATTTH, Wl 2R IIAE Y 7 o5 e

x1 x2 x3 x4 x5 X6 x7 x8
x1
x2 0.121 559™
x3 0.027 012" 0.113 421°
x4 0.153 981" 0.168 518" 0.143 275"
x5 0.161 854™ 0.154 632™ 0.151 632" 0.178 610™
X6 0.474 834™ 0.480 790" 0.473 196" 0.484 308™ 0.483 807" 0.469 656™
x7 0.172 889" 0.217 485™ 0.143 293" 0.235 428™ 0.241 428" 0.495 586™ 0.136 627
x8 0.038 228" 0.113 172* 0.014 809" 0.144 325™ 0.152 250" 0.473 131 0.151 244™ 0.010 836"
wr AT * AL
**. Two-factor enhancement; *: Nonlinear enhancement.
R MM TX FVC HIEE X A
Table 7 Optimal range of effect factors to FVC
BN AT R EVEE T 1
Driver factor Optimal range Fractional vegetation coverage
FI) %M Average annual rainfall 1534.23~1 637.21 mm 0.834
4EH)S IR Average annual temperature 2191 C~23.12 C 0.890
4k Elevation 394°~613° 0.890
3B Slope 21.42°~29.93° 0.890
i\ Aspect 117.85°~180.12° 0.815
+ | 24 Type of land use MM Forest land 0.860
A 1% ¥ Population density 0.39~1 000.31 A/km? 0.820
487 Soil type Tk £1.4% Latosol 0.850

3 SRS

3.1 ¥R S BAUAFIE 7 B
AIFFEY], G 81T 21 a FWE B REAR LR

S RS ANEa S, BN 0.025/10 a, X 5 ET A B2
(RIRE FE 458 FE AR — B0, Al 7 i P A8 A ) i TR e B
JAF A S IX T S Bt 1 R HARE ) 3R B3 bR TR A I T
WP ik . MRV ARG, B 7 55 1) 2 8] 0 A
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