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Table 1 Descriptive statistics characteristics of soil bulk density on the slope
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Fig.1 Relationships between the coefficient of variation (CV) of soil bulk density and the
CVs of soil total porosity and rock fragment
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Table 2 Semi-variogram theoretical models of soil bulk density in different
soil layers and their related parameters

TERE PEAEC,y HEE Yokl R g R AL MR R
Soil depth/cm Nugget Still Nugget/Still Range/m R? Model type
0~20 0.003 38 0.011 0.295 257.70 0.89 A
20~40 0.016 55 0.048 0.348 126.20 0.94 [ it
40~60 0.018 10 0.060 0.300 179.30 0.95 BRI A
60~80 0.027 34 0.055 0.495 215.42 0.65 fe i
80~100 0.014 76 0.030 0.498 294.50 0.72 BRI A
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Fig. 2 Spatial distribution of soil bulk density in 0~20(a), 20~40(b), 40~60(c), 60~80(d) and
80~100(e) cm soil layer on the slope
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Spatial Heterogeneity and Reasonable Sample Sizes of Soil
Bulk Density on A Larch Plantation Hillslope in
Liupan Mountains

DENG Jia-nan'?, LIU Fan', LIU Ze-bin?, GUO Jian-bin', WANG Yan-hu/?

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Ecology and Nature
Conservation Institute, Chinese Academy of Forestry/Key Laboratory of Forestry Ecology and Environment of
National Forestry and Grassland Administration, Beijing 100091, China)

Abstract: [Objective] Clarifying the spatial heterogeneity of soil bulk density on forest slopes and quantify-
ing its reasonable sample sizes are of great significance for accurately understanding the runoff mechan-
ism on hillslopes. [Method] Combining traditional statistics and geostatistics methods, the spatial hetero-
geneity of soil bulk density in 0~100 cm soil layer on a Larix gmelinii var. principis-rupprechtii (Mayr) Pilg.
plantation hillslope in Liupan Mountains was analyzed. The minimum sampling sizes of soil bulk density
under 95% confidence level and 10% error were quantified using Monte Carlo simulation sampling method.
[Result] The soil bulk density in 100 cm soil depth on the hillslope varied from 0.99~1.48 g-cm™. As the
soil layer deepened, the soil bulk density gradually increased. Traditional statistics showed that the soil
bulk density in 0~20 cm soil layer had weak variation, while other soil layers had moderate variation. The
spatial heterogeneity of rock fragment on the slope was the main factor leading to the spatial variation of
soil bulk density in different soil layers. Geostatistics showed that the spatial structure of soil bulk density in
each soil layer was moderate spatial autocorrelation. The difference in the spatial variation of soil bulk
density among different soil depths leaded to the differences in the minimum sampling size in varied soil
depths. In the 95% confidence interval, if estimation accuracy of the soil bulk density in 100 cm soil layer
was controlled to be within 10% error, at least 10 sampling points should be made. [Conclusion] There is a
large spatial variation in soil bulk density on forest hillslope, and the reasonable sample size depends on
the degree of spatial variation in soil bulk density. In the future, reasonable and efficient sampling
strategies should be developed based on the relationship between the spatial variation of soil bulk density
and the reasonable sampling sizes.

Keywords: Larix gmelinii var. principis-rupprechtii (Mayr) Pilg. plantation hillslope; soil bulk density;
spatial heterogeneity; reasonable sample size
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