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Spatiotemporal variation of soil moisture under different land use types in a

typical karst hill region
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Abstract; In this study, spatiotemporal variation of soil moisture was investigated on six manipulated land use types, i.e.,
burning, cutting, cutting plus root removal, enclosure, maize field, and sward of Guimu No. 1.Each land use type covered
an area of 20 mX70 m on a typical slope in depression between karst hills. Soil moisture was measured with 5 m X 5 m
sampling grid and was analyzed through classical statistics and geostatistical methods. Soil moisture was high in depression
between karst hills, and was significantly higher in rainy season than in dry season. In rainy season, soil moisture changed
in the order of burning >enclosure and cutting plus root removal > maize field and sward of Guimu No. 1 > cutting, while in

dry season, soil moisture changed in the order of cutting, burning, cutting plus root removal >sward of Guimu No.
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landexclosure> maize field. Soil moisture varied moderately or strongly, and the variation was larger when the soil moisture

was lower. All autocorrelation coefficients of soil moisture under different land use types tended to change from positive to

negative direction but with different inflection points and the values were larger in dry season than in rainy season. The best

fitted models of soil moisture differed under different land use types, but all showed moderate or strong spatial correlation.

The spatial variation rangedfrom 6.8 to 213 m and was larger in dry season than in rainy season. The spatial pattern of

surface soil moisture under the same land use type in rainy season was similar to that in dry season, while spatial pattern of

surface soil moisture varied among different land use types. Therefore, diverse strategies in the utilization of water resources

should be adopted during ecological restoration and vegetation reconstruction in depressions between karst hills.

Key Words: surface soil moisture; spatial heterogeneity; land use type; slope; depression between karst hills
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Table 1 Basic details of slope sample plots under different land use types

FH s PR gyt A5
Land use pattern Slope shape can slope Treatment Soil disturbances
angle

K Burning HIEH 33.7 RAE 1 AR IR /N
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Pasture of Guimu No. 1 plantation
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Table 2 Statistical description of soil water content

tits sge o GEEL HA R
Index Burning Cutting with oot Enclosure Maize plantation No. 1 plantation
ES He/ME Min. /% 24.54 15.33 13.55 16.18 14.33 10.11
Rainy season K AE Max. /% 50.48 34.68 43.48 48.86 38.3 39.12
Y Mean/% 38.47Aa 25.38Dd 30.52Bche 32.42Bb 28.63Cc 29.06Cc
R FELCV/ % 14.11 17.33 18.54 21.67 19.93 21.86
¥ Skewness -0.21 -0.09 -0.34 0.2 -0.5 -0.71
)% Kurtosis 0.07 -0.38 0.08 -0.25 -0.2 0.53
K-S fH K-S value 1 0.97 0.93 0.93 0.71 0.75
=k He/ME Min. /% 7.86 7.78 7.61 7.68 3.48 4.86
Dry season TR A Max. /% 25.83 31.47 26.37 27.86 24.71 61.14
HH Mean/% 17.59ABab 18.93Aa 17.00ABabc  16.57ABbc 15.26Bc 16.75ABbe
B FELCV/ % 24.2 30.23 28.73 26.11 39.76 46.33
% Skewness -0.06 0.14 -0.19 -0.15 -0.18 2.52
U4 )% Kurtosis -0.39 -0.66 -0.98 -0.28 -1.35 14.52
K-S ft K-S value 0.53 0.93 0.58 0.75 0.12 0.14
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Table 3 Models and parameters of semivariogram for soil water content

s Kt g R s Tk HAL
Index Burning Cutting Cutting plus Enclosure  Maize plantation Pasture of Guimu
with root No. 1 plantation
[ES 3 Model Exponential Exponential Gaussian Gaussian Exponential Spherical
Rainy season HAMH Co 0.01 3.62 20.83 22 21.4 14.8
FBMH Co+C 27.01 22.11 47.18 75.7 57.49 55.66
Co/ ( Co+C) 0 0.16 0.44 0.29 0.37 0.27
AR A/m 6.8 17.2 42.7 45.5 213 71
Yo R R? 0.064 0.918 0.991 0.974 0.708 0.844
5%2% RSS 37.2 2.85 2.52 28.5 29.7 53.3
Lk B Model Spherical Gaussian Exponential Exponential Gaussian Gaussian
Dry season Bl Co 0.01 18.37 16.59 10.83 20.9 34.8
FEBMH CotC 16.82 36.75 37.41 42.07 72.8 69.61
Co/ ( Co+C) 0 0.5 0.44 0.26 0.29 0.5
AR A/m 16.8 23.8 172 213 73.8 43
RAE R E R? 0.49 0.935 0.694 0.879 0.953 0.954
594 RSS 3.01 11.5 14.8 7.17 15.2 22.5
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ZSO O ¢ 34 %
T kS T X
Kie R ‘ pUE pUE
24.54—29.36 7.86—11.2 15.33—18.55 7.78—11.03
29.36—32.66 11.2—13.48 18.55—20.94 11.03—13.53
32.66—34.91 13.48—15.04 20.94—22.72 13.53—15.46
34.91—36.46 15.04—16.11 . 22.72—24.03 15.46—16.95
= 36.46—37.51 16.11—16.84 9 24.03—25.00 = 16.95—18.10
m 37.51—38.56 ™ 16.84—17.58 = 25.00—25.97 = 18.10—19.59
= 38.56—40.00 -17.58—18.64 = 25.97—27.29 = 19.59—21.52
m 40.11—42.36 =18.64—2021 = 27.29—29.06 = 2].52—24.02
m 42.36—45.66 m20.21—22.49 = 29.06—31.45 = 24.02—27.26
m 45.66—50.48 02492583 = 31.45—34.68 = 27.26—31.47
| -
h el
X FIBRAR X FIBRAR HE HE
13.55—20.83 7.61—10.21 16.18—20.97 7.68—10.66
20.83—25.52 b o 10.21—12.48 20.97—24.38 10.66—13.06
25.52—28.55 12.48—14.45 24.38—26.81 13.06—13.06
28.55—30.50 14.45—16.16 26.81—28.54 14.98—16.53
= 30.50—31.75 = 16.16—17.65 =28.54—29.77 = 16.53—17.77
w 31.75—32.56 ™ 17.65—18.94 = 29.77—31.50 m 17.77—19.01
m 32.56—33.81 = 18.94—20.43 = 3].50—33.93 = 19.01—20.55
m 33.81—35.76 = 00.43—22.14 ™ 33.93—37.34 m 20.55—22.47
m 35.76—38.79 = 22.14—24.11 = 37.34—42.13 - 22.47—24.87
mm 38.79—43.48 = 24.11—26.37 = 42.13—48.86 m 24.87—27.86
5/ E5.S RS RS
14.33—18.67 3.48—6.41 10.11—16.22 4.86—9 41
18.67—22.22 6.41—9.12 16.22—20.93 9041—12.28
22.22—25.13 9.12—11.61 20.93—24.57 12.28—14.09
25.13—27.51 11.61—13.91 24.57—27.37 14.09—15.24
m 27.51—29.46 = 13.91—16.04 w1 27.37—29.53 = 15.24—17.05
= 29.46—31.06 = 16.04—18.00 = 29.53—31.20 = 17.05—19.92
m 31.06—32.37 = 18.00—19.82 m31.20—32.49 = 1992—24.47
m 32.37—33.97 = 19.82—21.49 = 32.49—34.15 - 24.47—31.67
m 33.97—35.92 = 21.49—22.03 m34.15—36.31 = 31.67—43.08
m 35.92—38.30 = 22.03—24.71 m36.31—39.12 = 43.08—61.41

B3 k4 Kriging FEEZ 5 E

Fig.3 Kriging contour maps of soil moisture
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