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Abstract: To reveal the spatiotemporal evolution characteristics of rocky desertification in the typical Karst region of
Southwest China we selected Puding County of Guizhou Province as the research subject. Based on Landsat and DEM
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distribution map; then we used geo-detectors to obtain their respective contribution rates and retrieved the spatial
distribution information for the four stages of rocky desertification in 1990—2015. Finally we discussed the temporal and
spatial evolution of characteristics of rocky desertification. The results showed that: (1) In the period of 1990—2015 the
evolution of rocky desertification in Puding County was complex it ranged from good to deterioration and then back to
improvement but the overall trend was improving with local deterioration so the control of rocky desertification still needs
to be intensified; (2) Moderate rocky desertification was concentrated in the vicinity of the Sancha River and the light
rocky desertification was distributed. ( 3) The evolution direction of potential and light rocky desertification were complex

the average change rate of potential rocky desertification was a maximum of 2.75 km”/a reaching 16.5 km’/a in 1997—
2006; (4) Fractional Vegetation Coverage was negatively correlated with the change in Rock exposedness. The increased
Fractional Vegetation Coverage led to the improvement of rocky desertification whereas the increased of Rock exposedness
controlled the deterioration of rocky desertification; ( 5) There was a sudden change in the evolution of rocky desertification

and there was no/potential rocky desertification change to severe rocky desertification near the coast of the Sancha River.
Near the urban and rural areas there was a severe rocky desertification change to no/potential rocky desertification; ( 6)
Fractional Vegetation Coverage Rock exposedness and Slope can be used to accurately retrieve rocky desertification and
the contribution rate was 44% 42% and 14% respectively. The inversion method of rocky desertification provided in this
paper is fast and efficient the drawings or data are provided for reference and the conclusions can provide scientific

support for the control of rocky desertification.

Key Words: karst rocky desertification; normalized difference rock index; geo detector; spatiotemporal evolution
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Table 1 The main data and their sources
Data type Data source Website

The lithology map
Distribution map of rocky desertification

Landsat TM/ETM+ DEM

http: //www.karstdata.cn/
http: //www.karstdata.cn/

http: //www.gscloud.cn/
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Table 2 Classification criteria for rocky desertification
1% 1%
Number Rank Rock exposedness Fractional vegetation coverage Slope
1 <20 >70 <5°
2 20—30 50—70 5°—8°
3 30—50 30—50 8°—15°
4 50—70 20—30 15°—25°
5 70—90 10—20 25°—35°
6 > 90 <10 >35°
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Table 3 The contribution rate of each factor in karst rocky desertification
Influence factor Rock exposedness Fractional vegetation coverage Slope
0 0.45 0.47 0.15
P 0.99 0.99 1
Contribution rate/% 44 42 14
Q: quantile; P: power
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Fig.9 Comparison between actual and simulated karst rocky desertification

4

Table 4 Inversion accuracy evaluation of karst rocky desertification

Year NKRD PKRD LKRD MKRD SKRD KRD
2005  /km? 379.10 164.79 225.57 92.52 7.60 325.69
2006  /km? 306.99 171.23 271.96 100.65 18.80 391.36
Precision/% 80.98 96.24 82.94 91.92 40.53 83
KRD: Karst rocky desertification; NKRD: No karst rocky desertification; PKRD:
Potential karst rocky desertification; LKRD: Light karst rocky desertification; MKRD: Moderate karst rocky desertification;
SKRD: Severe karst rocky desertification
5
Table 5 The area and proportion of rocky desertification in Karst area at all levels
Area
Year Proportion NKRD PKRD LKRD MKRD SKRD ESKRD
1990 /km? 327.98 295.78 150.97 74.59 18.53 1.78
1% 37.71 34.01 17.36 8.58 2.13 0.20
1997 /km? 361.45 333.22 117.68 49.03 7.85 0.4
1% 41.56 38.32 13.53 5.64 0.90 0.05
2006 /km? 306.99 171.23 271.96 100.65 18.75 0.05
1% 35.30 19.69 31.27 11.57 2.16 0.01
2015 /km? 343.04 246.23 223.29 50.41 6.52 0.15
1% 39.45 28.31 25.68 5.80 0.75 0.02
ESKRD: Extremely severe karst rocky desertification
3.32
5 (5)  ArcGIS 10.2
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Fig.12 Change distribution map of karst rocky desertification
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