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Quantitative relationships among topography anthropogenic disturbance, and

rocky desertification in the Houzhai River Basin, Guizhou Province, China

BAI Yunxing, ZHOU Yunchao *
Guizhou University, Institute for Forest Resources & Environment of Guizhou/ College of Forestry, Guiyang 550025, China

Abstract: The relationship among topographic factors, human disturbance, and rocky desertification in karst areas was
quantitatively assessed. A rocky desertification information database was established for the Houzhai River Basin and
analyzed using grid-sampling and field observation. Rocky desertification affected a total of 14.43 km®, and affected multiple
land use types, including uncultivated lands, sloping croplands, arbor forestlands, arable land, shrub lands, shrub grass-
lands, grasslands, abandoned lands, garden lands, arbor-shrub mixed forestlands, paddy lands, and artificial fruit
forestlands. The rock exposure rate and soil thickness were mainly restricted by slope gradient, slope position, and human
disturbance. Otherwise, human disturbance is subjective, mainly in areas with low rock exposure, thick soil, and gentle
slope gradient. Uncultivated lands and abandoned lands accounted for 32.64% of the rocky desertification area, and there
was a greater risk rocky desertification under these types of land use. A regression model revealed that the degree of human
disturbance directly affects both rock exposure rate (negative effect; —0.286) and soil thickness ( positive effect: 0.264).
However, only insignificant effects were observed for slope direction on either rock bareness ( positive effect; 0.067) or soil
thickness (negative effect; —0.054). According to these findings, rocky desertification in karst mountainous basin can be

easily remedied by, understanding its relationships with topography and human disturbance.
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Table 1 Grading standard of rocky desertification in Houzhai River Basin

SHRIZ HAOBREER 54 2 TR
Intensity Rock exposure/% Intensity Rock exposure/%
T A AL No rocky desertification < 20 H1 3 A7 AL Moderate rocky desertification 50 —70
ETE A AL Potential rocky desertification 20 —30 3 A AL Intensity rocky desertification 70 —90
RE 7
2B A Mild rocky desertification 30 —50 *Bﬁigﬁ{*'ﬂﬁ o > 90
Extreme intensity rocky desertification
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Fig.1 Land use pattern and rocky desertification distribution map in Houzhai River Basin
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Fig.2 Distribution of land use in different grades of rocky desertification in Houzhai River Basin
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Table 2 Correlation analysis of rock exposed rate with soil thickness, slope and human disturbance degree in Houzhai River Basin

ey Wi % AR s e R Iﬁf:gﬁ
Land type Influencing factor Rock exposure Soil thickness Slope direction disturbance
TR S AlL slopes HATEREE R 1
B8 3 -0.557 ** 1
P=0.000
Yo 0.361** -0.463 ** 1
P=0.000 P=0.000
AR TR -0.418"* 0.446 ** -0.459 ** 1
P=0.000 P=0.000 P=0.000
M FARERR 1
Sloping croplands R -0.406 " 1
P=0.000
Yo 0.008 -0.193* 1
P=0.806 P=0.044
B[ (3 HAMER 1
Uncultivated sloping land 435 -0.443*~ 1
P=0.000
e 0.120** -0.474 " 1
P=0.007 P=0.000
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Fig.4 Relationship between rocky desertification and slope position in Houzhai River Basin
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Table 3 Correlation analysis between slope aspect and rocky desertification influence factors in Houzhai River Basin

BHES L Sloping croplands AEHEVEBE I Uncultivated sloping land
Berm) B el AOERR BRIy s e HAOMER R e
Slope direction Cultivated Rock Soil Slope Rock Soil Slope
land ratio/ % exposure/ % thickness/cm direction/° exposure/ % thickness/cm direction/°

LAY Semi-sunny 30.25 15.36+2.46A  67.11£3.92A  16.48+1.50A  23.57+1.81A  44.21+2.32A  23.33+1.42A
FH% Sunny 20.21 15.25+2.30A  54.80+4.11B  16.37+1.80A  27.91+1.61A  40.04+1.81AB 26.08+1.26AC
L [13¢ Semi—Shady 27.30 15.56+2.32A  54.62+3.06AB 17.41+1.46A  28.41+1.64A  44.09+2.10A  26.11+1.46A
B3 Shady 27.63 15.95£1.88A  56.15+2.88AB 17.84+1.48A  23.79+1.31B  47.62+1.82AC 23.67+1.17C
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Table 4  Coefficient of multiple linear regression equation and path coefficient of environmental factors, human disturbance and

rocky desertification

AR Z Rock exposure + 1 JEJF Soil thickness
% 1A 2% R

T Factor IEIB?@I TS PR Kot @E??ﬂl W R R T

Regression Path F test T test( P) Regression Path F test T test (P)

coefficient coefficient s s coefficient coefficient e e

Mo

AN ﬁﬁi&‘ . -0.040 -0.286 0.000 5.697 0.264 0.000
Anthropogenic disturbance
YE A7 Slope position 0.019 0.132 0.000 -3.205 -0.143 0.000
Y 15] Slope direction 0.013 0.067 0.002 -1.663 -0.054 0.011
Y4B Slope direction 0.002 0.178 0.000 -0.518 -0.276 0.000
HH Constant 0.210 57.418
R? 0.243 0.307
P <0.001 0.001 <0.001
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FISTENR (4 -3, A SC 8 BUIRAL T3 SR A (HBA BEIRA B A ELAC ECAR VB ECRE E 3 . ASBIFSE i
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