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Tingjiang River basin of the southern red soil erosion area, were scientifically evaluated to reveal the strength
of the role of each driving factor in the spatial differentiation of vegetation cover and the mechanism of
interaction in order to provide a scientific basis for the restoration of ecosystems and comprehensive control of
soil erosion. [ Methods ] Based on the monthly scale MOD13Q1 (250 m) dataset for 20 years from 2000 to
2020, we used one-way linear regression and Pearson’ s correlation analysis to explore the relationship
between normalised difference vegetation index (NDVI) and time and incorporated natural and anthropogenic
factors such as temperature, precipitation, and elevation, as well as the spatial and temporal dynamics of
vegetation NDVI in the watershed using the geoprobe model. A geoprobe model was used to analyse the
temporal and spatial changes in vegetation NDVTI in the watershed. [ Results] @O Temporally, the vegetation
cover in the Tingjiang River basin showed a fluctuating upward trend from 2000 to 2020, with a growth rate
of 7.11% and an average rate of increase of 0.002 2/year, indicating that the ecological environment of the
region was stable and continuously improving. @ Spatially, the overall medium-high and high coverage was
dominant, showing a spatial distribution pattern that was lower than the surrounding area in the middle of
each district and county, with significant geographical differences; the NDVI improved area was 86.33%,
which was much larger than the degraded area region. @ The driving factor detection results were:
precipitation > elevation = temperature => GDP>> population density > land use type > vegetation type >
slope > soil type. [ Conclusion] Temporal and spatial variations in vegetation cover within the Tingjiang
River Basin were affected by both natural and anthropogenic factors. The explanatory power of the
precipitation factor was 0.705, which was the main driving factor affecting the changes in vegetation cover in
the study area. Elevation, temperature, and GDP were the secondary driving factors, with explanatory
powers of 0.58 or more. The interactions (q) between the factors showed higher explanatory power than the
single factors, mainly in the form of a complex relationship between the enhancement and nonlinear
enhancement effects of the two factors.

Keywords: red soil erosion area; Tingjiang River basin; NDVI; geographical detector; driving factor
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Table 1 Classification standard for vegetation coverage based on

normalized difference vegetation index (NDVI)
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Table 2 Trend classification of changes in vegetation cover
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Table 3 Types of two-factor interactions
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Fig.1 Trend of annual average NDVI in Tingjiang

River basin from 2000 to 2020
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Table 5 Dynamic changes of vegetation NDVI in Tingjiang River basin from 2001 to 2020
2000 4F 2005 4F 2010 4F 2015 4F 2020 4F 2000—2020 4
BRESK mWR/ e/ mBY s/ mBY e/ mBY s/ mRY s/ R R/

km? % km? % km? % km? % km?® % A4/ km?® %

MR 5 0.25 0.003 2.06 0.02 4.81 0.05 4.50 0.05 7.63 0.08 7.38 0.08
TREEE  17.25 0.19 22.88 0.25 36.38 0.40 33.94 0.37 46.69 0.51 29.44 0.32
o 255.75 2.79 178.38 1.95 223.88 2.44 138.69 1.51 165.63 1.81  —90.13  —0.98
hEEEE 5144.06 56,16 3 880.63 42,37 4025.38 43.90 2 388.19 26.08 2 388.94 26.08 —2 755.10 —30.08
EEEE 374156 40.85  5074.94 55.41 4 868.44 53.16 6 593.56 71.90 6 550.00 71.52 2 808.44 30.66
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Fig.2 Changes in spatial distribution of NDVI in Tingjiang River basin from 2000 to 2020
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Table 5 Proportion of NDVI change trend area in Tingjiang River basin from 2000 to 2020

NDVI 4£ 1k KiTH/ RFH/ R/ b/ X/ K K/ T/ L/
fER 3 km?* km?* km?® km?* km?® km?* km?* %
ENTE S EX 297.88 74.63 148.13 449.31 20.81 260.75 1 251.50 13.67
ANBEWERK  1174.50 442.81 445.88 1145.31 57.31 573.56 3 839.38 41.93
LK 450.63 211.81 143.94 399.94 14.63 217.44 1438.38 15.71
WmEEHEK  1009.13 356.69 219.38 663.31 15.19 363.50 2 627.19 28.68
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Fig.3 Rate of change and trend of change of NDVI in
Tingjiang River basin from 2000 to 2020
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Fig.4 Spatial distribution of drivers in Tingjiang River basin from 2000 to 2020
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Fig.5 Interaction (q) values of NDVI drivers in
Tingjiang River basin from 2000 to 2020
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