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Spatial variability of surface soil moisture content in depression area of karst region under moist and arid
conditions. ZHANG Jiguang' ?*, CHEN Hongsong'?, SU Yirong'?, WU Jinshui'*, ZHANG Wei'?"* (' Institute
of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China;’ Huanjiang Experimental Sta-
tion of Karst Ecosystem, Chinese Academy of Sciences, Huanjiang 547100, Guangxi, China; ° Graduate School of
Chinese Academy of Sciences, Beijing 100049, China) . -Chin. J. Appl. Ecol. ,2006,17(12) ; 2277 ~2282.

By the methods of geostatistics, this paper studied the spatial structure and distribution pattern of surface soil (0
~5 and 5 ~ 10 cmn) moisture content in the depression area of karst region in northwest Guangxi under moist and
arid conditions in the forepart of dry season. The results showed that in test area, surface soil moisture content

had obvious spatial heterogeneity and anisotropy, presenting a significantly different plaque distribution pattern.

Under moist condition, surface soil nioisture content had a medium or stronger spatial relativity, with a range of a-
bout 33. 15 and 15. 75 m, respectively, and an obvious trend effect in 0 ~5 em soil layer. Under arid condition,
the spatial relativity was strong, and the spatial scale of resembling plaque had somewhat decrease, with the smal-
lest range being 8.22 m. The moisture content under arid condition had a higher spatial variability, and thus, the
sampling strategy should be hased on the mean soil moisture content. The significant difference in the spatial vari-
ability and distribution pattern of surface soil moisture in test area was mainly due to the effects of physiognomy,
soil mean moisture ( precipitation) , and topography.

Key words Soil moisture, Karst, Spatial variability, Kriging, Spatial distribution.
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Fig. 1 Sketch of sampling spots in research area.
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Table 1 parameters of soil moisture content
REEE ] EE A it WMt ki W% ERRA& W W
Sampling time Soil depih Mean Med Min Mux ST [a} Skewness Kurtosis

fem) (%) (%) L) (%) (%) (%)
910 0-~3 23, 00 2287 18,02 28.49 1. 69 7.36 0.225 0. B82

5~ 10 23. 26 2334 19.98 2698 1. 36 5.83 -0.0l6 =0.059
10. 28 0-5 814 B 15 2.73 1304 1.91 23,46 0, 025 0. 033

5= 10 11. 63 11.61 7.8 15.78 1.75 15. 05 =0. 141 1. 350
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Fig. 2 Spatial correlogram of seil moisture,

a)2004.9.10, h)2004.10.28; 1)0 =5 em, 2)5 ~10 em.
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Table 2 Parameters of semi-variogram theoretical models for spacial
variation of soil moisture

FHEtE LERE ¥4 ﬂ&%fﬁ ReHE Cy(C+ FROBE R
Sampling Soil depth &KE (g C+Cy CO) Range  Model
time {em)  Mean (%) {m)
moisture
content
(%)
9.10 0~5 2300 097 235 4127 315 A 0.85
0~5* 2300 0.18 1.92 6.25 10.83 A 0.94
5~10  23.26  0.35 .54 2273 1575 A 0.84
10.28 0~5 8.14  0.01 3.43 0.29 9.14 B 0.94

5~10 16l 0001 275 0.04 82 B 0.37

A: 83 Exponential; B;BIR Spherical. » ##53 35 89 7 £ S50 Semi-

variance parameters after trend analysis.
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Fig. 4 Semi-variograms of soil moisture.
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Fig. S Semi-variograms of soil moisture for anisotropy.
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Fig. 6 Spatial distribation of the surface soil moisture (% ).
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