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Effect of Measurement Scales on Measured Soil Hydraulic
Properties and Their Spatial Variability

XUE Xu-zhang', ZHANG Ren-duo’. GUI Sheng-xiang
(1. China Agricultural University, Beijing 100094 PRC; 2. University of Wyoming, WY 82070, USA)

Abstract: A field ex periment was conducted to study the spatial variability and scale dependence of soil hydraulic
properties. Infilirometers with three disc diameters (14.4, 20, and 30 em) and 2 tensions (1 and 10 cm) were
used to measure infiltration at 65 locations. With the infiltration data, hydraulic conductivity and macroscopic cap-
illary length were calculated. The frequency distribution of hydraulic conductivity and m acroscopic capillary length
was log-normal. The spatial continuity of soil hydraulic conductivity and macroscopic capillary length was better
displayed by measurements with large disc sizes. When tension was 1 ¢m and disc diameter was 14.4 cm, the spa-
tial structure of hydraulic conductivity was not displayed. The mean of hy draulic conductivity and macroscopic cap-
illary length tended to decrease as measurement scale (disc sizes) increased. The values of nuggets and sills of the
sample variograms of hydraulic conductivity and macroscopic capillary length decreased as measurement scale in-
creased.
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