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Table 1 Types of interaction between two factors

Ji4E Basis of judgement

22 HAEH Interaction

¢(X1NX2) < Min(g(X1),¢(X2))

Min(¢(X1),¢(X2)) < ¢(X1NX2) < Max(¢(X1),¢(X2))
¢(X1NX2) > Max(¢(X1),¢(X2))

¢(X1NX2) = ¢(X1) + ¢(X2)

¢(X1NX2) > ¢(X1) + ¢(X2)

JELE LSS Nonlinear weakening

AR TR Single nonlinear enhancement
WA F 143 Double enhancement

M5z Independence

JELE RS 5% Nonlinear enhancement

(X1 Hg(X2) 435 9 PR AE X1 R X2 19 g 8 5 ¢( X1NX2) 48 ¢ (X1) Fl g(X2) B 32 H s Min(g(X1) , ¢(X2)) #5175 ¢(X1) Fl ¢(X2) L
/M s Max (g(X1) , ¢(X2))F8TE ¢(X1) Fil g(X2) B KA 5 ¢(X1) + ¢(X2) 38 ¢(X1) Fl ¢(X2) P Z Fl. Note:q(X1) and ¢(X2) refer
to the g-values of dependent variables X1 and X2; ¢(X1NX2) refers to the interaction of ¢(X1) and ¢(X2) ; Min(¢(X1),¢(X2)) refers to the
minimum value in ¢(X1) and ¢(X2) ; Max(¢(X1),¢(X2)) refers to the maximum value in ¢(X1) and ¢(X2); ¢(X1)+ ¢(X2) refers to the
sum of both ¢(X1) and ¢(X2).

1.4 IRBHEFRNFiE IR SERIRE K B S RGE SR 17 A8 bR AE N AR 5 R
ZrHIRA 2005—2020 4F BB X NDVILEVI F X1.X2, -+ X17, 53 B 4 IR T X 58 X NDVI
B ZAEYEE I AR/ Y1, Y2, AR IR EVIZ4EME A3 [8) 0 A B 520 . AE ArcGIS 10.2
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Table 2 Statistics of NDVI and EVI mean

value class distribution

WP NDVI EVI
= ER N
Class 9[ HA/km® /% T A /km” Aren
vegetation Scale Area Scale .
cover proportion proportion
1 613.50 1.11 2174.18 3.92
1 2425.50 4.37 9966.85 17.97
I 7784.38 14.04 20760.11 37.43
v 14 388.88 25.94 22 551.59 40.66
V 30 251.56 54.54 11.09 0.02
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Fig.2 Spatial distribution of 15-year mean values of NDVI (A) and EVI (B) in the
Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.3 Single driving factor detection results of influence on NDVI(A) and EVI(B)
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Fig.4 Comparison of NDVI and EVI influence by single driving factor

0.7- = q 1 (NDVI) m— g {8 (EV])
g values(NDVI) g values(EVI)
0.6
0.5
®
e
= 0.4
-
=
0.3
5
0.2
0.1
0.0
Xl X2 X3 X4 X5 X6 X7
A
X17F
X16F 073
X15} .
X14}
X13f .
X12F @ ¢ o o o . %
5 X11f
< X10} °
= X9}
t
= X8}
X7}
Ao £ 0.14
X5t ® 0.50
Xal .069
X3tk 1%’}« ’3"1‘65% Einhance, nonlinear
X2t ]u

Xl X3 X5 X7 X9 X11 X13 XI5
HF Factor
&5

B

X17F .
X16F
X15F o
X14F °
X13F °
XI2F © o o . . °

X11F
X10F 0,69 °
X9}
X8
XTF
X6 ¢ 0.14
X5+ ® 0.50
X4t
X3t
X2

K+ Factor

£ nhance nonlinear

hance, hi-
Qﬁ‘ [E?‘]F%W(ch% We: aken,uni-
X1 X3 X5 X7 X9 X11 X13 X15
A Factor

NDVICA)FIEVI(B) A F X EERRM LR

Fig.5 The double-factor interaction detection results of NDVI (A) and EVI (B)
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Influence of driving factors under different vegetation indices of
NDVI and EVI in Guangdong-Hong Kong-Macao Greater Bay Area

FENG Xianhui'?,ZENG Zhilin?, ING Meixi', GAO Kechang', XIAO Yigiang"*

1.School of Architecture,, South China University of Technology, Guangzhou 510641, China;
2.State Key Laboratory of Subtropical Building and Urban Science , Guangzhou 510641, China;
3. Yangtze University Health Science Center, Jingzhou 434023, China;4.Department of Tourism Manage-
ment, South China University of Technology, Guangzhou 510641, China

Abstract To investigate whether differences in the representations of the two commonly used vegeta-
tion indices, NDVI and EVI, affect vegetation-related studies under different index representations. This
study 1s based on the use of two different remote sensing vegetation indices, MODIS-NDVI and MODIS-
EVI, from 2005 to 2020 to characterize the spatial features of vegetation in the Guangdong-Hong Kong-Ma-
cao Greater Bay Area. Using 17 natural and anthropogenic factors from the same time period as the driving
factor, the effect of the 17 driving factors on the spatial features of the vegetation based on the different indi-
ces NDVI and EVI is calculated separately using Geo-detector. The results show that although there are dif-
ferences in the results of the southern subtropical-tropical vegetation in the Guangdong-Hong Kong-Macao
Greater Bay Area as characterized by different vegetation indices in NDVI and EVI, the quantitative and
ranking results of the influence of driving factors under different indices calculated by the Geo-detector mod-
ule are consistent, and are not affected by the differences in index representation. Among the drivers, land
use type and elevation are the dominant drivers. Their effect on the spatial distribution of vegetation is greater
than 50% under different metrics. Most of the factors have a two-factor enhancement effect on the spatial fea-
tures of vegetation under different representation metrics. Synergies in population distribution and land use
type have the strongest effect on NDVI-based vegetation cover; however, the synergistic effect of the popula-
tion distribution and elevation has the strongest effect on the vegetation cover based on the EVI index. This
study concludes that while the NDVI and EVI indices differ in representing vegetation cover characteristics,,
the results of the quantitative analysis of drivers remain consistent.

Keywords normalized difference vegetation index (NDVI) ; enhanced vegetation index (EVI) ; geo-
graphical detectors ; driving factor ; Guangdong-Hong Kong-Macao Greater Bay Area
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