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Abstract: In order to grasp the spatiotemporal variation characteristics and driving mechanism of vegetation ecological
quality in Guangxi, based on multi-source data such as meteorology, terrain, soil and remote sensing, and using the
ecological quality index (EQI) as an evaluation indicator, linear trend analysis, correlation analysis and geographical
detector method were used to analyze the spatiotemporal variation and driving mechanisms from 2000 to 2020. The results
were as follows: (1) Since 2000, the vegetation EQI of Guangxi had significantly increased, and the regional vegetation
ecology had improved significantly. The development of vegetation ecological quality had experienced stages of slow
growth, rapid growth and significant improvement. In terms of space, the vegetation EQI in Guangxi showed a
characteristic of high in four directions and low in the middle, with the high-value areas gradually expanding from the
east to the west and north. (2) The influencing factors of spatiotemporal evolution of vegetation ecological quality in
Guangxi were significantly different. The overall change of vegetation ecological quality at different altitudes showed a
trend of ‘increase—decrease—stability—fluctuation’ . The vegetation ecological quality in different soil types was high in
loam soil and low in sandy soil. The ecological quality of forest and shrub-grass was high, and the ecological quality of
farmland vegetation was low. There was a significant positive correlation between vegetation ecological quality and climate
driving factors, which was affected by both temperature and precipitation. The area mainly driven by temperature (T)
was the widest, followed by the area mainly driven by precipitation (P ). The areas driven strongly ([ T+P]") and
weakly ([T+P]") by temperature and precipitation were smaller. (3) The driving force of changes in vegetation
ecological quality change of Guangxi was affected by terrain, soil, vegetation, climate, natural disasters and human
activities. The order of explanatory power of natural influencing factors was vegetation > terrain > soil > climate, in
which the vegetation net primary productivity and vegetation coverage were the most important factors affecting the
spatiotemporal variation of vegetation ecological quality. The effects of natural factors on vegetation ecological quality in
Guangxi was interactive, showing a nonlinear enhancement and two-factor enhancement relationship, and the interaction
between terrain and vegetation, soil and vegetation, and climate and vegetation were the most obvious. Natural disasters
and human activities aggravated the impact of vegetation ecological quality change. Among them, meteorological disasters
such as drought and low temperature damage inhibited the improvement of vegetation ecological quality, while human
activities such as forestry ecological engineering promoted the improvement of vegetation ecological quality. The research
results provide a scientific theoretical reference and technical support for making reasonable measures of vegetation
ecological protection and restoration in Guangxi.
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Fig. 2 Distribution of spatial variation of vegetation ecological quality in Guangxi in each period from 2000 to 2020
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Fig. 3 Spatial variation trend (A) and significance test (B) of vegetation ecological quality in Guangxi from 2000 to 2020
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Fig. 4 Variation trend of vegetation ecological quality index with topography
in Guangxi in different periods from 2000 to 2020
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Fig. 5 Variation trend of vegetation ecological quality index with soil
environment in Guangxi in different periods from 2000 to 2020

R1 2000—2020 £ AAEERELBERESHERLTH
Table 1  Variation of vegetation ecological quality index of different vegetation types in Guangxi from 2000 to 2020

2000—2005 2006—2010 2011—2015 2016—2020
ik eSSl B _ B B
Vegetation type AEE AEE AEE gy SR TH
Dynamic attitude Aver Dynamic attitude Aver Dynamic attitude Aver Dynamic attitude Aver

(%) verage (%) verage (%) erage (%) erage

PR Forest 1.20 70.76 2.46 71.77 0.65 74.89 0.88 80.11
HERE Shrub-grass 0.17 68.16 0.32 70.02 0.74 72.97 0.99 77.59
A<M Farmland -1.50 60.68 -3.47 63.11 -3.11 65.24 -2.49 70.69

SEAR SRR X ( R BOR T 0.4) Bk, B A BN T AR IR I T AR R R AR T P R L A
1) 73.19% , W35 X385 LUl 44.14% , £ 250 A7E WPGACH A AR m &8 . S22 v . T i v AL
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Fig. 8 Spatial distribution of correlation between vegetation ecological quality and climate and its significance in Guangxi
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Table 2 Climate-driven zoning index of vegetation

ecological quality change in Guangxi

Ir X bR

AL EK Bl R R Zoning indicator
Changes driving factor
R, R, R,
[T+P]" [t1>t4,, [tl>ty,, F>F, s
SR T T [t1>t,, F>F, s
Climate factor P 111>t F>Fy,
|: T+P:| - | L | st(L()I | [ | sl(].()l F>Fl).05
e
AR T <.

Non-climate factor

TE: ROAMAR S B SR OCH T R R R,
HEWEZS U 5RO ARG T F WA, R VRS
B 5RO AR F R TR

Note: R, is the T-significance test of the partial correlation
between vegetation ecological quality and temperature; R, is the T-
significance test of the partial correlation between vegetation
ecological quality and precipitation; R, is the F-significance test of
the compound correlation between vegetation ecological quality and

temperature and precipitation.

26°N

25°N

24°N

23°N

.
& %] Legend
| IR
.
= »
5.06% [T+P]-
55. 86% NC

105°E 106°E 107°E 108°E 109°E 110°E 111°E 112°E

22°N

01530 60 90 120
e —— kM

21°N

9 ITHENESEERINSXE
Fig. 9 Distribution of driving forces of vegetation

ecological change in Guangxi
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Table 3 ¢ values of single impact factor
I T3 T N
B Terrain Soil Vegetation Climate
Period
X, X, X, X, X, X, X, X, X,
2000—2005 0.350 8 0.5325 0.070 6 0.047 5 0.188 5 0.765 2 0.814 4 0.016 2 0.037 5
2006—2010 0.251 1 0.472 0 0.065 5 0.046 0 0.249 1 0.769 8 0.827 4 0.014 7 0.014 8
2011—2015 0.221 8 0.444 6 0.052 8 0.049 2 0.254 0 0.772 4 0.8515 0.009 0 0.007 1
2016—2020 0.246 5 0.465 7 0.055 4 0.048 1 0.291 7 0.806 0 0.895 6 0.011 0 0.014 1
SEXIH Average 0.267 6 0.478 7 0.061 1 0.047 7 0.245 8 0.778 3 0.847 2 0.012 7 0.018 4
%4 PRETEEEAqHE
Table4 ¢ values of interaction impact factors
Iig@iﬁ X, X, X, X, X, X, X, X, X,

X, 0.267 6

X, 0.483 9 0.478 7

X, 0.313 4 0.5157 0.061 1

X, 0.363 3* 0.523 1 0.118 0* 0.047 7

X 0.418 9 0.564 0 0.289 1 0.281 9 0.245 8

X 0.789 1 0.804 9 0.784 9 0.784 8 0.791 7 0.778 3

X, 0.8750 0.884 3 0.852 3 0.852 0 0.863 2 0.928 8 0.847 2

X 0.320 5* 0.515 4* 0.095 5% 0.069 2* 0.266 4* 0.782 8 0.851 6 0.012 7

X, 0.335 6% 0.518 9* 0.093 7% 0.083 6* 0.268 8* 0.786 1 0.861 1 0.072 2% 0.018 4

T = AURARR IR BRSC R T« AR TR R

Note: * represents a non-linear enhancement relationship; no * represents a two-factor enhancement relationship.

45 2008) , AHESE & B 2000—2010 4 ) P4 AE B
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B EQI Mgt AT Z4, B 1999 4F LIk, [
FR it 22 T AR B 8 MRORD 7 AL A B TRE 388 0 X6
MREFE AR IR A (B4 2014) , IOl B2
BN L A TR AR A TR T e D A A R F)
TR EERUR 2012 )P A Ak e T AR TE 4
8 AL E X h i £, & X M E 5 Kk
61.4% B0 4 B8 = (#3045 ,2013) , AT L,
NS SN T R B R R T T R R e
HETTCE AR AR AT, A ST A R AR AR

RSN R T 0, ALk 4 1 A F A B ol A
NF 0, AR D, 2013 45 ) PEAEBE EQI JF 4f Bk B
AR RS ek, X UL g AR AR
TR TR RR N, e T TR RR /D | A 4 28 L 2 ] 3 A7
TEME G A8 A0, B8R FR S PR, AE w28 A AR AL %
JE PR AT 68 5 1 5 A Ak v B IR B AR R I
Ak R A e B BRI 3 5 BOBE
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