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Abstract : Karst rocky desertification is a special process and phenomenon that transtorms a karst area into rocky landscape
resulted from almost devoid of soils and vegetation. Different carbonate rocks have different types of weathering, soil
pedogenesis and characteristics of hydrology. which leads to rmaking different karst terrains and rocky desertification. Degrees
of karst rocky desertification vary differently with changes in the types of disturbance, their intensity, timing, and magnitude.
Due to a lack of understanding of the types and degrees of development of rocky desertification, research into its prevention,
and the restoration of affected land, has been restricted to a considerable extent. In this study, data on lithology. surface
micro-habitats, soil, vegetation, litter, gravel content, and above-ground biomass were collected from sixty-four 10m X 10m
subjectively chosen sample plots (representing different types of rocky desertification) located in the center and south of
Guizhou Province, China. The data were used to classify and quantify rocky desertification based on properties and
characteristics of the land sampled.

Based on results of factor analyses, 6 factors out of 14 were selected as basic factors for classification. These were;
lithology; numbers of micro-site types, micro-site combinations. area of bare rock, gravel content, and bulk of soil. Both
cluster analysis and principal component analysis were also performed but gave similar classification results. Research on land
properties and calculated results showed that land affected by rocky desertification could be classified into two types. termed as
apparent and recessive types. Apparent rocky desertification developed in the areas where lithology was pure limestone,
dolomitic limestone. or limy dolomite, with more than three micro-site categories, rock-ditch, high rate (%) of outcrop, and
a variety of micro-sites. Recessive rocky desertification developed on dolomite lithology where there was little or no outcrop

generally displayed better continuity of soil coverage, but is characterized of simple micro-site and higher gravel content.
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Through the quantitative assessment of the factors affecting rocky desertification, five factors (i.e. community biomass,
community height, depth of weathered layer, soil depth, and ccverage of over- and under-storey) were selected as quantitative
assessment variables for classifying the intensities of rocky desertification; while the factors of the area of outcrop and gravel
contents as assessment variables for classifying the two types of rocky desertification. This makes it into two assessment
systems with six factors in each. Rocky Desertification Index (RDI) model was established by the coordinated-based
integrating estimation and the Euclidean distance. The RDI expresses the degree to which land is degraded by rocky
desertification. A higher RDI value indicates a higher degree of degradation. The values of RDI were divided into 5 classes
using an optimal partitioning method. The range of RDI values represented by each class was: Class 0=0 to 0. 20; Class 1=
0.21 —0.40; Class 2=10.41 to 0.60; Class 3=0.61 to 0.84; Class 4=0.85 to 1.00, indicating non-degraded, lightly
degraded, moderately degraded, strongly degraded. and extremely degraded, respectively, by rocky desertification.

Key words : Guizhou; Karst rocky desertification; quantitative assessment
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Fig. 1 Cluster analysis results of 64 sample plots
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Fig. 2 Principle component analysis results of 64 sample plots
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Table 1 Primary classified based on calculation results

- INT LT B Ty
A2 M MESH R Number of micro-site types Area of bare rock Gravel Content
Micro-site
Classify  Lithology o ¥ B&Ak B iy Bk B ¥ Bk BN
combinations , CV . CV . CV
Average Max. Min. Average Max. Min. Average Max. Min.
I 1 {J E_‘ﬁ £ 5.45 7 4 0.17 58.45 . 95.29 23.10 0.27 4,36 30.00 0.00 2.02
Rock-ditch
I hiﬁ_a‘m 5.61 7 3 0.20 49.90 94,30 7.42 0.48 21.67 60.00 0.00 0. 85
3 Rock-ditch
-k 1
Mantlerock
i 4 . 1. 25 2 i 0. 35 3.33 20.00 0.00 1.91 53.54 90.00 5.00 0. 50
£ 8-
Rock-mantlerock
1 JZ B B (cm)Soil depth + 3 E & (m®/100m?)Bulk of soil L
&
b B A 2N ¥ £ B K B | -
, CV i CV Section structure of pedon
Average Max. Min. Average Max. Min.
12. 88 24. 89 4. 60 0. 38 5. 31 10. 89 0. 61 0.52 A-D,A-B-D
10.71 24.10 3. 40 0.41 5.59 15. 80 (. 32 0. 69 A-D,A-B-D
9. 75 15. 40 5.70 0. 26 9. 47 15. 40 4. 56 0.28 A-C

*» CV BRE#:1 AKE,2 HzRKSE.3 KEAHzE. 4

dolomitic limestone, 3 limy dolomite, 4 dolomite
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Table 2 Primary characters of different rocky desertification types
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2 ) 0 4 % B S (T R B 5 1k 0 S BB AL R B B 3 01.04.06,39,40,50 0. 4116~0. 539
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Table § Characters of different rocky desertification degrees

0~0.20 0.21~0.400.41~0.600.61~0.84 0.85~1.0

WEYE . | |
: /A B TR KhEEEE BHEH AyE A%y +THE LREHR
AELER ARAER wWaRBN) (cm) , 0 3 N
. Numbers of Coverage of (m) (t/hm?) &' (%) (cm) (m*/100m®) BEFIEH
Types of  Grades of , , Rate of ] | Depth of _ . , h
micro-site over- and Community Community Gravel Soil Bulk of RDI
K. R.D. K.R.D. bare rock _ weathered _ _
types under-storey  height | biomass content depth soil
ayer B
B 0 6 59. 49 0. 88 8. 67 6. 81 80. 66 1 17.89  7.22 0.113
Apparent 1 5 45.12 0. 81 5. 80 8. 28 38,75 23 11. 67 6. 36 0. 310
Vs 5 49, 21 0.79 2. 95 7.03 17. 88 18 12. 58 6. 43 0. 491
3 5 52. 00 0. 35 0. 96 2.69 1. 60 14 10. 34 5.17 0. 770
4 6 75.03 0. 07 0. 45 0. 92 0.59 6 10. 27 2. 29 0. 933
e 0 2 2. 65 0. 85 7.23 7. 60 65. 37 22 12. 60 12.28 0. 090
Recessive ] 2 3. 71 0. 85 5. 83 4.73 49. 62 35 12.10 11.81 0. 311
2 2 5. 00 0. 80 2.43 4. 65 17.62 45 12.15 11.60 0. 4886
3 1 3.33 0. 58 1.43 0. 53 8. 20 51 9. 37 9. 08 0.742
4 1 4. 29 0. 33 0. 58 0. 00 3.57 79 8.49  8.18 0. 932
3 #ig
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