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Fig. 1 Location of the study area and sampling sites
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Fig.5 Spatial patterns of soil bulk density for different depths in the mountainous regions of the upper Heihe River basin
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Patterns and Environmental Controls of Soil Bulk Density in the
Mountainous Regions of the Upper Heihe River Basin, China

ZHANG Mengxu'”, LIU Wei' , ZHU Meng'?, YANG Linshan', LI Ruolin'

(1. Key Laboratory of Eco-hydrology of Inland River Basin, Northwest Institute of Eco-Environment and Resources ,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The soil bulk density plays an important role in calculating the field capacity, water conductivity, and
soil nutrients and carbon stocks. However, the common method used in determining the bulk density is generally
laborious, especially in the mountainous regions characterized by complex topography. As a result, the bulk density
data for mountainous soils are often missing in the databases. In this study, based on 124 soil profiles, the spatial
patterns and environmental controls of bulk density were determined in the mountainous regions of the upper Heihe
River basin. Results showed that the bulk density at 0 ~ 10 and O ~60 cm in the upper Heihe River basin was
0.91 £0.02 and 1. 04 £0.01 g - cm’, respectively. In addition, the bulk density was characterized by the
highest and lowest value in the alpine desert and montane forests, respectively. The bulk density increased with
increasing soil depth following a power function, while decreased with increasing soil organic matter content
following an exponential function. Regionally, bulk density showed a decreasing trend from the northwest to
southwest part of the upper Heihe River basin, and was minimum at the mid-elevation zone along the altitude
gradient. Among the environmental factors examined, the principle component analysis (PCA) showed that the
elevation , soil organic matter content, clay content, and content of gravel larger than 2. 0 mm were characterized by
the highest loadings on the first, second, third, and forth principal components, respectively. The general linear
model ( GLM ) further demonstrated that the first, second, third and forth principal components explained
24.00% , 29.40% , 0.01% and 6.20% of the total variation in bulk density, respectively.

Key words: soil bulk density; spatial patterns; environmental controls; upper Heihe River basin



