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Fig.1 Coastal zone of Beibu Gulf of Guangxi (The picture is downloaded from website of the standard map service in Na-

tional Administration of Surveying Mapping and Geoinformation. Drawing approval number:GS(2016)2937)
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Table 2 NDVI variation trend types
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Fig.2 Interannual variation of vegetation NDVT in Beibu
Gulf of Guangxi
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Table 3 Changes of vegetation NDVI grades in the Beibu Gulf of Guangxi during 2000 - 2015

2000 2015 2000 - 2015
HE P NDVI 254 T AR 4L
Vegetation NDVI Grade [EA Lt i it B2 il Change of K i
Area (km?) Proportion (%)  Area (km?) Proportion (%) & 2 Proportion (%)
area (km®)
i (<0.2)
Low (<0.2) 8.03 0.04 160 0.80 151. 97 0.76
% (0. 2-0.4)
Low-middie (0.2 - 0. 4) 76. 30 0.39 813 4.11 736.7 3.72
H1(0.4-0.6)

Middle (0.4 0. 6 1 497.97 7.55 4128 20. 81 2 630. 03 13.26
FE0.6-0.8) . . _ .
Middle-high (0. 6 0. 8) 17 449. 52 87.97 12 339 62. 20 5 110. 53 25.77

5 (=0.8)
High (=0, 8) 803. 20 4.05 2 396 12.08 1592.8 8.03
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R Ae e g NDVI PR 7 R4 3.91% ., 42
SRBART 1570 M fa e 28 (5 1y 48.55% , FE 4y
AT FE = A B X AR R R 1500 —40%
(AR 52 2R 5 F o 45, 34 % . 32 3543 A 78 Hhom ok 7

TG B R R B T 4000 MR A RS E R
6. 1100, EZ A TR eI O MR BB 21X . DL 1
SERFW] A B NDVI 7E 5 A8 #0835 X BAR 58 . 7
AP AR B i X BN AR E .
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Fig. 3  Spatial distribution of vegetation change trends
and variation coefficients in the Beibu Gulf of Guangxi during

2000 — 2015
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Table 4 The explanatory power of impact factors on vegetation

NDVI

M5

F X1 X2 X3 X4 X5 X6 X7 X8 X9
actor

P 0.065 0.278 0.215 0.306 0.273 0.139 0.298 0.381 0.109

q 0 0 0 0 0 0 0 0 0

P AR 0 KT XA NDVT B9 il B 7, 8 8K 3R 78 T T 1Y i B
FIE 5 g AR T s XD B, X2 B, X3 MR T L X4
R, X5 MBS 2R X6 A 2SR L X7 A X8 R L X9 B K
Note: P represents the explanatory power of impact factors to NDVI
of vegetation. The greater the P value, the stronger the explanatory
power of factors. g represents the significance of the factor. X1: As-
pect, X2: Slope, X3: Land utilization, X4: Elevation, X5: Geomorphic
type, X6: Vegetation type, X7: Soil type, X8: Air temperature, X9:
Rainfall

X1 3w X237 B2 X3 - FI . X4 5 72 X5 g 2K
B, X6 AP, X7 1 e, X8l L X9 [ K

X1: Aspect, X2: Slope, X3: Land utilization, X4 : Eleva-
tion, X5 : Geomorphic type,X6: Vegetation type, X7 : Soil type,
X8 Air temperature, X9 : Rainfall
Bl 4 2000 — 2015 4F " P4 AL IS H 4 NDVI 520 [N 142 fL ]

Fig. 4 Changes of NDVI influence factors in Beibu Gulf
of Guangxi from 2000 to 2015
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Table 6 Factor interactions table based on q-value explanation

DA = iR P A of 5 R ™ A B R B2 IR (0. 475)
SR RS IR 2.0, 445) . HEF R B ¥ 38
AR RS B A R D 2 L B DR ST A T B R TR
RGN T BAE R 5 77 A R g R T . 3
T 5 HE A ) 58 L B IR A 22 D AR Rt s 5l o &
AR R 7 1) 22 HL PP [A) ) 56 28 22 D WU T 0500 56 2R
x5 EIETFERERME

Table 5 Differential detection table of driver factors

X1 X2 X3 X4 X5 X6 X7 X8 X9

X1
X2
X3
X4
X5
X6
X7
X8
X9

Y
Y Y
Y N Y Y

Z KKK KKK
= Z =<2 Z =
=oK K

< < Z < Z
=< Z =

Y Y

R W FEEKE 0. 05 9 F K56, Y Rs A BT 76 X A8 bl
NDVI W fFE W E M2 N RN LR EEZER, X1 Hm. X2,
Wi BE X3 My A X4 B R X5 M AR S TR, X6 R B S L X7
JE X8 L X9 K

Note: F test with a significance level of 0. 05 was adopted. Y indicated
that there were significant differences between the two factors on ND-
VT of vegetation. N means no significant difference. X1: Aspect, X2
Slope,X3: Land utilization, X4 ; Elevation, X5: Geomorphic type, X6:
Vegetation type, X7:Soil type,X8: Air temperature, X9 : Rainfall

X1 X2 X3 X4 X5 X6 X7 X8 X9
X1 0.065@
X2 0.290@ 0.278@
X3 0.3100 0.436@ 0.215@
X4 0.3730 0.417@ 0.445@ 0.306@
X5 0.3600 0.415@ 0.401@ 0.403@ 0.273@
X6 0.2140 0.346@ 0.326@ 0.396@ 0.392@ 0.139@
X7 0.3740 0.475@ 0.438@ 0.435@ 0.444@ 0.376@ 0.298@
X8 0.423@ 0.466@ 0. 4750 0.447@ 0.480@ 0.447@ 0.450@ 0.381@
X9 0.2100 0.382@ 0.3740 0.411@ 0.3900 0.263@ 0.494@ 0.483@ 0.108@

TR T U R AR 2 AL @ AU WA T i, ORI TARR Mg o . X1 3, X2 B, X3 L AT, X4 w5 it , X5 SR Y, X6 AR,

X7 3R, X8 AR, X9 K

Note: The type of factor synergy: @ stands for double-factor enhancement,O stands for non-linear factor enhancement. X1: Aspect,X2: Slope,X3:

Land utilization, X4 ; Elevation, X5 : Geomorphic type,X6: Vegetation type, X7:Soil type,X8: Air temperature, X9 : Rainfall
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(0.833) << A3 (0.832) << Al (0.831) < A4 K&, 2R B — 2 Y 16 P9 A 3R BE R A B NDVI B35 K
(0. 825)<CA5 (0.819)<CA6 (0.798)<<A7 (0.778) 3 FE DU S R R

<<A8 (0.776) <<A9 (0.766)<TA10 (0.707) . f# #

£7 SEES2MPRMEHE NDVIHERESITEEH(BEAE 95%)

Table 7 Average NDVI and its statistical significance of vegetation in each 2 air temperature zones ( confidence level 95% )

i Al A2 A3 Ad A5 A6 A7 A8 A9 A10
Air temperature
Al
A2 N
A3 N N
A4 N Y Y
Ab Y Y Y Y
A6 Y Y Y Y Y
A7 Y Y Y Y Y Y
A8 Y Y Y Y Y Y N
A9 Y Y Y Y Y Y Y Y
A10 Y Y Y Y Y Y Y Y Y
NDVI 0. 831 0. 833 0.832 0. 825 0. 819 0.798 0.778 0.776 0. 766 0.707

T2 Y o8 2 5p XX NDVI AR B A 35 1 22 5 CEAS O 9520) N R 6 P22 53 07 AL — AL0 23 53R (7. °CH17. 6 — 19. 6,19,
6—-20.6.,20.6-21.3.21.3-21.8.21.8—-22.3.22.3-22.7.,22.7-23.0,23.0-23.3.23.3-23.5.23.5-24.1

Note: Y indicates that there is a significant difference in the influence of the two partitions on NDVI (the confidence is 95%) , N indicates no signifi-
cant difference; Numbers Al to A10 represent (unit:’C) 17.6-19.6,19.6—20.6,20.6—21.3,21.3—-21.8,21.8-22.3,22.3-22.7,22.7—- 23.
0,23.0-23.3,23.3-23.5,23.5— 24, 1,respectively

BRI 9 X E1-E9 £#R (K 8)., E5 (0.822) << E6 (0. 828) << E7 (0. 831) < ES8
AN [R] B e B 0 LA S [F B A % NDVIL 7E E9 X N Al (0. 833)<<E9 (0.838), K7 0—1 430 m i [Fl P bl
B NDVI{Efi k.0 0.838, E8 X5 E9 X iy M JG FHFHRW T, Mg NDVIE W7 BT, BN Al fE
DEER SHARFHZWMAFAEV R 25, R RERE S X R BN RSB R 4T,
B RAE 674 — 1 430 m Z A REF= AR A0 R AR BE ND- A ZRIE s T /b, 4l ol L Ak i 1 i B 2 5520, A
VIfi. E1-E9 XA MfEs NDVI K/MEF N E1 EEEBKE.
(0. 719)<<E2 (0. 771)<<E3 (0. 787)< E4 (0.797)<C
£8 BES2/MSRMEHE NDVIHERESTEEZME(BEAE 95%)

Table 8 Average NDVI of vegetation in each 2 elevation zones and its statistical significance (confidence level 95% )

El;'%\_/jituion E1l E2 E3 E4 E5 E6 E7 E8 E9
E1
E2 Y
E3 Y Y
E4 Y Y Y
E5 Y Y Y Y
E6 Y Y Y Y Y
E7 Y Y Y Y Y N
E8 Y Y Y Y Y N N
E9 Y Y Y Y Y Y N N
NDVI 0.719 0.771 0. 787 0.797 0. 822 0. 828 0. 831 0. 833 0. 838

T Y R 2 AN 53 O NDVT A2 M H AT 2 35 4k 22 5 CELAR B 95900 N 3R JE B 35 4k 22 57 5 07 E1 - E9 2303l /8 (A2 m) -0 — 47,47 - 110,
110—-185.185—- 273,273 — 382,382 - 512,512 - 674,674 — 888.888 — 1 430

Note: Y indicates that there is a significant difference in the influence of the two partitions on NDVI (the confidence is 95%) , N indicates no signifi-
cant difference; Numbers E1 — E9 represent (Unit: meter) :0— 47,47 —-110,110— 185,185 273,273 — 382,382 — 512,512 — 674,674 — 888,888 —
1430
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W AR 53R 10 440 X, AT ST - S10 RoR
(R D AR HEAAEAFRHE S NDVI A,
FE SO X fig = A e K AR BE NDVI fE. k0. 833, S8
X 5 SO X[ 5 Wi AN A7 7E B 8 25 5 X R BK ARG £ 3%
IR 2T DL R B 4T R T A B NDVIE B3, R

DR AT i 2 b B 9 il AR S AL L KRR R 2 B R A
Yy s KRR = Hp A bR KR S DAL I 2% 26 - 8 ) e
TR . O RELHE B DI R W 5T XN A B
7z 8 T AR A B A a2 R DR s ) T A
NDVI {HAH K.

K9 TEE2AMPEHNEHE NDVINEBEREAZTEEMH(BEEKATE 95%)

Table 9 Average NDVI of vegetation in each of the two soil subregions and its statistical significance (confidence level 95% )

j; ji% S1 S2 S3 S4
Soil

S5

S6 S7 S8 S9 S10

S1
S2
S3
S4
S5
S6
S7

S8

<K K Z KKK Z
Z z Z z Z =< Z
<K K KKK

T

S9
S10 N N Y Y

NDVI 0. 650 0. 760 0.633 0.571

o

N

0. 740

=<k =
=

N Y Y Y

0.707 0.788 0. 830 0.833 0.721

TE:Y FRoR 2 A58 X3 NDVI Y 5200 LA 351 22 5 CELR BE O 95%6) » N 7R T8 il 38 1 22 7 s 0T S1 - S10 4303 Rm 3 AR Lkl ik 1 58 L

W AL b RS & KRR b B G RAI I  ATE A

Note: Y indicates that there is a significant difference in the influence of the two partitions on NDVI (the confidence is 95%) , N indicates no signifi-

cant difference; Numbers S1 — S10 denote:new soil, volcanic limestone, purple soil, tidal soil, coastal saline soil,acid sulphuric soil, paddy soil, yellow

lateritic soil, yellow lateritic soil,rock and soil respectively

P LA 19 52 Wi DR CREL B 28 7R i B | b 3 IS 0
- WD A A 28 R 4328 DI ARG 2 XU 2R
MR 43 AR X AR M B NDVI 8 &, o8 0,832 —
0. 835337. 53 — 70. 34 3 B = [A] 7= A= f e B R % ND-
V1,24 0. 833 HiSi 2EAY DL vh / AR LUl v 7 2 i R
% NDVI, %5 0. 809 — 0. 816 ; -+ Hb 1] Fi 2 71 | J& /¢
M AR B e A A NDVIL R 0. 785,

3 Wit

EN ORI DS e TN I = B T 3 v G i
FTS H A A NDVT A8 #E 4748 58, B 28 ROBE L 4%
P AR A . 25 R R BT VG G T M XA A b
NDVT 28 DL ey 81 5 8 o 32, w1 DA #8355 )3
1R TR U M DKM B B A G . AR S AR 0 X Sl
Bl 5 R R PR B AT, 1l XA RR A L P B U T
Mo X e PE e 2 . T SCHE AR R b o 25 P55 T
JEHR AR B NDVT, S B 52 00 0 W Sk g | o e
7 2 AR B X 5 A SO 450 i B — 2. [l iF
FELE G VG L E T & PR B AT AL R

M 38l ASE LR & AR S AR A, M B NDVI
INVEGF . TR T T R B R, A Bk NDVI
BAK ., fE—F — B UCT AR T PE A g K )
T RH R NDV 8622 18 i — 4> 8 55 A,
] B, A B 5% K B AE — SE T & i R B X R IX
Sl A B ND VT A8 5888 K 16 B0, Xt 3% BH AC 4F
FEBE A B et BIF 9 1K 10 A B 26 B 1 B S AR Ak
T

b BRI 52 — A~ RE B 1Y IR 3K 3 ) DA R s
W) BIL A A T i . AR ST M BRI B L DL B
o FLAig R 10 R i) R i O S SR Sk R R
W . WAEBRAEL A + o A e e Bl | BT, 3%
WK R 7 A 52 i) g B 22 i 8 . X 4538 5 8 U
25200 ffi ] hurst 45 300 ) 75 650 1 ML LB NDVI
AR AR IR Bl K43 AT o 4 A I RN R IR 2 S e
B TS50 R AL 38 HAR N RS AR I R
Rl [6] e AR B 03 W) 4 H JF in s XF 4 9% NDVI i
fift e Ty ARR A BB SR AL AE AR SR 2R AR R G R
PR T BP0 ) 2 1 T T B X DA S B R ) PR 22 [ 1Y
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MBREFE, B EF, B, 5KF. 2000 —2015 £ L EBiTEH NDVI b = EE R B FRN

SEH I HMELL B [N 1 1] B 52 AL 53 40 KU
RN g SR 4% A7 A TR g NDVT i iy
or2. VA EWRIE R RE D ) v b I AR AN AR i R 3
MR RS

4 it

ARG R — JC M 11 A 3k D R AR S 3R B0k X
2000 — 2015 4 PH L AR IS M B NDVI i 25 48 £k K Fa
FEMEVEAT VAN 5 £ B B 7 R 00 25 | A 25 4500 2% B 1R
B NDVI 1 3= 2 A B R 1, I 70 7 45 B 7 f B 0 1
BF 7 A8 AR . R 28 B A0 25 R I R 7 A8
FEFI MU R A . F e o 3 e XU 8 00 25 7 3 ) A
NDVT f £ X 5k, B 50 B 36 B AR 4 NDVI 3K i R+
2. EELRWT.

2000 — 2015 4 7% X AE 94 B 36 0k 00 K48, FE
NDVIAEYIE R 0. 753, F R M E F M FE £, 4 F
MEFLILR ., 756 0 NDVI A 2248 7t
ka3, 1T IR BN TR 0. 0061 5 A7
NDVI # iR 4 b 55% , F Rt b 45% , BT %
AT AR 7 L LT R . WRRENER . F 5 RECh
3.9% A8 S Ra i X I T AR 48, 55 % L £ 00 A 7E
M E R X, AR X Ay 45.34% . £
A3 A FE VT I AN A 9 7 55 XL Y Bl A RS B NDVI 8%
Wi R

2000 — 2015 AEHIF 5 X Hv iy 28 Y 114 A 9k T o 2 AL
T A 7 H K, 2000 4 1B R 17 499. 52 km*, 2015
RS 12 339 km® ., (A A v e {6 A A 2K T AR
Tl a3, B R A K B Hak 25, 77 %, R I,
Rk DU i 7 35 28 AL TR LA/ (H A S8 TR
P, MM NDVI 25 (0] 43 A AR 00, 528 i i DX A8 9k
T B R VS M DA B ND VAR, i DA
MW e 2R E LS,

] 8 T 25 00 2 30/ o R T B R R
BT 3500, iR RIS R
F153 50K 30. 6% .29. 8%, T 15 4 [a] () AE 1k
B SR i B D0 AE W B T R T L kR 1 i B )
PR T X B R 1 R e BT R
T Bl T AR T s 28 B0 A 4R I K B IR T R T 58
AR R 34 AE R R B DR i R T, I ST A Y IR
T AR L U R VE 5, 358 53 AL 1 5 JE B4l 9 & i ok
SRR, R JRURS: FE 0 5 R A B NDVT 5 £
X, 8 & B 0E A BB NDVI 8 K i I 740 26
U5 AT AR 8 e 35 B A3 2R AT IE X N T, DA AR A5

B R ML B R
B % Xk
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Spatio- temporal Evolution and Factor Detection of Vegetation
NDVI in Beibu Gulf of Guangxi

DENG Yanfei'?, HU Baoqging' , FENG Bingbin'*,ZHANG Ze'*

(1. Key Laboratory of Beibu Gulf Environmental Change and Resource Use, Ministry of Education, Nanning, Guangxi, 530001,
China;2. College of Geography and Planning ., Nanning Normal University, Nanning, Guangxi.530001,China)

Abstract ; In order to detect the pattern of space-time evolution and its influence mechanism of the Normalized
differential vegetation index (NDVI) in Beibu Gulf of Guangxi,this paper uses the methods of monistic linear
regression, coefficient of variation and geo-detector analysis to explore the changing characteristics and driv-
ing mechanism of vegetation NDVT in Beibu Gulf of Guangxi from 2000 to 2015. The results showed that: (1)
Vegetation cover in the study area was in good condition from 2000 to 2015. The annual average vegetation
NDVI was 0. 753,showing a high value in Summer and Autumn, while a low value in Spring and Winter,and
showing a slow upward trend; Vegetation cover type is mainly in the middle and high-level classification, the
area proportion is more than 60% ,and more distributed in alpine areas, medium and low-level vegetation cov-
er type accounted for a small, mainly distributed in coastal areas. (2) There are obvious regional differences in
the stability of vegetation NDVI; the coefficient of variation is 3. 9% in average; the area of variation stabili-
zation is 48.55% ,and the proportion of unstable area is 45. 34%. (3) Geodesy detector detection found that
temperature is the main explanatory factor of vegetation NDVI, but the explanatory force fluctuation of man
-made factor increases, the single-factor explanatory force can be enhanced after the interaction of the two fac-
tors,there are linear and nonlinear synergies,and the influence of different classifications on vegetation NDVI
is different,the moderate classification grade range can promote the increase of vegetation NDVI.

Key words: Beibu Gulf of Guangxi,factor detection, NDVI, geographic detector,spatial-temporal evolution
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