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Abstract; The characterization of the spatial variability, distribution and influencing factor of soil moisture is of paramount
importance in many ecological processes and operational applications, especially in the karst area of China. In this study,
soil moisture was measured with a portable T DR for a layer depth of 0—16 ¢m in a karst depression area of southwest China
during the dry and rainy seasons of 2005, and the spatial variability, distribution and influencing factors of soil moisture
content were investigated by using the geo-statistics and GIS method. The results indicated that the surface soil moisture
content was influenced by the antecedent rainfall (the rainfall accumulation 10 days before the sampling time) and it was
more sensitive to the antecedent rainfall in dry season than that in rainy season. The mean soil moisture content varied from
21.67% to 28.79% during the dry and rainy seasons. The soil moisture content showed middle variability, and the CV
values decreased with the increasing mean soil moisture content either in dry or rainy season. The parameters of semi-
variogram theoretical models of soil moisture content indicated that the spatial variability and its dominant influencing factor

of soil moisture content both changed with the dry and rainy season. Similar results were also obtained from the pattern of
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soil moisture content, which generated by the ordinary kriging interpolation. The soil moisture content, its distribution and
variability were always different at different sampling time and region. But, a similar pattern of the soil moisture content was
observed on the whole in the two seasons, with drier zones always becoming drier and vice versa. Also, the distribution of
soil moisture content showed mosaic pattern in dry season, compared with the strip or band pattern in rainy season, which
were caused by the combined influence of environmental factors and human activities. What's more, the variability of soil
moisture content by CV values decreased with the increasing mean soil moisture content due to the antecedent rainfall either
in dry or rainy season. And the soil moisture content was different in different land use types. The abandoned field and
orchard field always had relatively higher soil moisture content either in dry or rainy season, followed by the rehabilitated
field and gazing field, and the cultivated field had relative lower soil moisture content. Furthermore, a significant positive
correlation was found between the soil moisture content and the soil organic carbon. Altitude and bare-rock ratio were also
important factors influencing the soil moisture content in the depression area. Therefore, rational strategies of soil water
resource usage and management should be made according to the different spatial distributions and influencing factors of soil

moisture content in dry and rainy season in the depression area of karst region.

Key Words: karst depression area; soil moisture content; spatial distribution; influencing factor; dry and rainy season
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Table 1 The physical and chemical properties of surface soil in depression areas

A L%k ﬁE 2 Sk S MR AL Mechanical composition/%
S0C / - Soil bulk Total Total Total
{ /kg) P density/ nitrogen/ phosphorus/ potassium/
g/kg (&/cm?) (e/ke) (e/ke) (e/ke) >0.05mm  0.05—0.005mm <0.005mm
14.35+4.68 6.76+0.28 1.26+0.07 1.84+0.56 0.98+0.26 8.90+2.55 29.07+10.1 38.06+9.12 32.87+6.10
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Fig.1 Map of sampling spots on the karst depression
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Table 2 Statistical parameters of soil moisture in depression area
oy BUADRE = = . . . K-S HE%
et ORI g RO B BRER G e s
Sampling time | Mean/% Minimun/% Maximun /% SD/ % CV/% Skewness Kurtosis
rainfall/mm K-S test
2005-01-24 29.1 27.44 38.0 15.8 4.28 15.60 -0.094 -0.568 0.426
2005-03-11 8.2 21.78 35.2 11.7 4.22 19.37 0.361 -0.122 0.254
2005-07-29 29.2 21.67 30.3 10.5 3.38 15.60 -0.233 0.121 0.744
2005-08-30 90.9 28.79 38.8 17.4 3.77 13.11 -0.362 0.299 0.094
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Table 3 Parameters of semi-variogram theoritical models for soil moisture in depression area
T At/
Yol HAHE A5 F
eEY Ty aok it ' wam 2 F o i
K . Nugget Sill Range R RSS
Sampling time Mean/% Cy/Cy+ C Model
Co Cot+ C /m
/%
B 2005-01-24 27.44 0.79 17.54 4.50 41.4 Exponential 0.809 1.62
Dry season 2005-03-11 21.78 1.19 17.50 6.80 48.3 Exponential 0.688 4.79
[IES 2005-07-29 21.67 0.47 11.28 4.17 23.1 Exponential 0.136 1.37
Rainy season ~ 2005-08-30 28.79 4.52 11.45 39.48 97.5 Exponential 0.839 1.63
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Fig.2 Semi-variograms of the soil moisture during dry and rainy seasons in the depression area
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Fig.3 Spatial distribution maps of the soil moisture during dry and rainy seasons in the depression area
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Table 4 The soil moisture in different land use type during dry and rainy seasons in depression areas

+ 3R 7750 Land use type

IHE H ok R JNEW N} K5 SR el 1 P&
Sampling time c ; field Grazing Rehabilitated Soybean Orchard Abandoned F
orm e field field field field field
2 Dry season 2005-01-24 25.46¢ 30.31ab 28.74b 27.81bc 32.36a 29.30ab 23.85
2005-03-11 20.56b 23.54ab 23.52ab 21.04b 25.86a 26.72a 11.44
BTES Rainy season 2005-07-29 21.52a 22.23a 21.04a 21.00a 23.77a 21.53a 5.19
2005-08-30 28.39¢ 29.98bc 28.61c 26.88¢ 32.56ab 33.22a 8.71

FATIE /NG FRERE 7R L A TSR ) 22 55 . 2 (P<0.05)
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Table 5 Correlations between soil moisture and micro-physiognomy, SOC during dry and rainy seasons in depression areas

Hb 3 HE R AL & B
Hypsography Bare-rock ratio SoC
525 Dry season 2005-01-24 -0.064 0.088 0.108"
2005-03-11 -0.117* 0.108 0.301**
MiZ: Rainy season 2005-07-29 -0.056 0.078 0.116"
2005- 08-30 -0.135* 0.044 0.129*

# FIRAE 0.05 AP BRI+« FRIRAE 0.01 KV L BEHK
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