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Abstract: Ecological conservation and restoration in the karst critical zone of South China have recently gained considerable
attention thereby requiring the monitoring and forecasting of vegetation coverage in the district. In the present study the
moderate-resolution imaging spectroradiometer( MODIS) satellite time series ( 2000—2016) the Hurst exponent index

and a geographical detector were used to analyze the determinants and spatial4emporal evolution of vegetation coverage in
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different geologic areas ( karst and non-karst) and under different types of land use. ( 1) The regional vegetation of south
China increased from 2000 to 2016 and the growth rate of the karst areas was slightly higher than that of non-karst areas.
Vegetation coverage increased from east to west presents the distribution pattern of the east high and west low in space.
Forest land yielded the highest Normal Difference Vegetation Index( NDVI) value followed by cultivated field grassland

construction land and water. Non-karst areas yielded higher NDVI values than did karst areas except for areas classified as
forest land or cultivated fields. (2) The results also suggest that 60.19% of the vegetation was maintained throughout the
study period whereas 17.06% of the vegetation degraded. In particular the vegetation of grassland and cultivated fields
ameliorated significantly whereas that of areas classified as water or construction land degraded. According to the Hurst
exponent index the NDVI for sustainable maintenance is greater than that of sustainable degeneration. The proportion of
sustainable maintenance was greater in karst areas than in non-karst areas. ( 3) Overall Digital Elevation Model( DEM)

exerted the greatest influence on the spatial distribution of NDVI followed by temperature precipitation and the night—
time light index and the spatial distribution of NDVI was more strongly affected by topographic factors in the non-karst
areas than in the karst areas. ( 4) NDVI was significantly correlated with temperature precipitation and sunshine

( coefficients: 49% 45% and 61% respectively) .

Key Words: NDVI; Karst; Hurst; geographical detector; spatial-temporal evolution; climate change
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Table 1 Themain data sources

Data Website Resolution Link
Administrative boundary — http: //www.geodata.cn/
MOD13Q1 250m http: //glovis.usgs.gov/
Digital Elevation Model 90m http: //www.gscloud.cn/
Meteorological data — http: //data.cma.cn/
Land use 100m http: //www.resdc.cn/
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Table 2 Comparison of NDVI values under different land use types
Normal Difference Allocation ratio/ %
Land use types N X <02 0204  04—06 06038 =08
(NDVI) Area ratio/% =
0.5985 55.77 0.05 0.60 25.73 29.39 0.01
Karst 0.5373 18.81 0.33 1.36 11.78 5.34 0.00
0.5526 23.48 0.01 0.50 17.00 5.98 0.00
0.4418 0.85 0.00 0.13 0.59 0.13 0.00
0.4815 0.69 0.04 0.08 0.41 0.16 0.00
0.2923 0.39 0.15 0.13 0.10 0.02 0.00
0.6242 50.03 0.12 1.04 14.63 34.21 0.03
No-karst 0.4798 17.56 0.81 4.13 8.11 4.50 0.00
0.5542 26.66 0.10 0.79 19.15 6.61 0.00
0.4271 2.42 0.41 0.50 1.26 0.26 0.00
0.4568 1.98 0.05 0.57 1.16 0.19 0.00
0.2843 1.36 0.44 0.53 0.36 0.02 0.00
2.2
2000 2016 ( > ) (13.17%)
: (47.02%)
; (2.71%) ; (14.35%)
(20.75%) ( 1 4 5) .
(68.21%) (57.17%) .
Hurst ( 0—0.98) 0.47 0.10, Hurst 0.5
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Table 3 Contrast between vegetation NDVI change trend and the Hurst exponent Index

K Hurst Change trend characteristics Area ratio/ %
K<-0.01 >0.5 1.47
-0.01<K<0.005 >0.5 6.44
-0.05<K<0.05 >0.5 9.84
0.05<K<0.01 >0.5 19.63
K>0.01 >0.5 5.79
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Table 4 The influence of factors on the spatial distribution of NDVI
Land use types DEM Slope Aspect Temperature Precipitation Sunshine Night light
0.2124 0.2183 0.1036 0.1428 0.0684 0.1257 0.0181
Karst 0.5039 0.1064 0.0342 0.3446 0.1822 0.1237 0.0201
0.6434 0.1263 0.0478 0.4672 0.4061 0.2952 0.0626
0.1808 0.2097 0.1215 0.2039 0.1516 0.1860 0.2034
0.2487 0.2120 0.0554 0.2224 0.1431 0.1534 0.5533
0.7248 0.0744 0.1092 0.6731 0.5075 0.4945 0.1656
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Land use types DEM Slope Aspect Temperature Precipitation Sunshine Night light
0.1835 0.1764 0.0727 0.2484 0.1260 0.1438 0.1396
No-karst 0.6736 0.1889 0.1646 0.4454 0.3345 0.1904 0.2389
0.6434 0.1263 0.0478 0.4672 0.4061 0.2952 0.0626
0.1194 0.1722 0.1625 0.0740 0.1385 0.1149 0.0913
0.1451 0.0198 0.1033 0.1232 0.3601 0.3177 0.5692
0.3934 0.2244 0.1158 0.2351 0.0761 0.1392 0.1177
5 NDVI

Table 5 Area ratios of significantly related between NDVI change and factors under different land use types

Land use types Area ratio/ % Temperature Precipitation Sunshine
Karst 54.38 40.23 61.38
Forest land 55.77 54.09 37.06 64.03
Grassland 18.81 51.01 42.95 54.32
Cultivated field 23.48 56.47 44.32 59.87
Water 0.85 52.01 41.42 54.68
Construction land 0.69 50.44 32.58 55.43
Unutilized land 0.39 70.19 17.98 54.39
No-karst 47.47 37.14 52.83
Forest land 50.03 49.79 31.52 62.36
Grassland 17.56 51.24 39.80 45.07
Cultivated field 26.66 41.16 46.93 42.02
Water 2.42 38.25 31.50 40.59
Construction land 1.98 35.07 34.02 43.87
Unutilized land 1.36 66.64 27.98 42.83
«=0.05 ( P<0.05)
3
3.1 NDVI
) 4344
NDVI .
B NDVI
; NDVI o
48-49 .
NDVI ; NDVI
NDVI ;
* NDVI :
NDVI o
45 49
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