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While processes in the vadose zone layer are integrated on length scales of meters or
tens of meters, processes in soils are integrated at length scales of pore size or cen-
timetres. The appropriate measurement strategy for soil water status and soil hydraulic
properties in conjunction with global transfer experiments must recognize these length
scales and account for spatial variability of soil transfer processes and soil water con-
ditions. A specific protocol was developed to accurately determine the soil water re-
tention curve h(θ) and hydraulic conductivity curve K(θ) using in situ measurement
techniques: the Beerkan method. It is based on the specific parameter estimation algo-
rithm (BEST) that relies on analysis of a simple ring infiltration experiment and easily
collected soil texture and soil structure data. The analysis used in BEST relies on
the formulations of 3D cumulative infiltration developed by Haverkamp et al. (1994).
They postulate that the cumulative infiltration in 3D correspond to the infiltration in
1D plus one term proportional to time, the proportionality coefficient being a function
of a shape coefficientγ. Cumulative infiltration in 1D is a function of time and another
shape coefficient,β. These coefficients are supposed to be constants and usually taken
asβ=0.6γ=0.75. The goals of this paper are (1) to validate the values of the shape pa-
rametersγgndβ for different soil types and (2) to estimate the errors in the estimations
of the hydraulic curves h(θ) and K(θ) by the consideration of their usual values. HY-
DRUS 3D was used to model the infiltration experiments under 1D and 3D, for several
initial conditions and for the specific case of a sand, a loam, a silt and a siltyclay. Nu-



merically optimized values forγ andβ are then proposed depending upon soil type.
Optimal values forγ andβ were implemented in BEST algorithm to propose a new
version for BEST. The results prove that the analytic formulations of Haverkamp et al
(1994) are clearly adequate to model both 1D and 3D numerical infiltrations for either
different soils or conditions. The values forγ andβ could be optimised to improve the
fitting of numerical data. Optimal values differ from usual values and depend upon the
soil type. Moreover, their implementation in BEST improves BEST estimations re-
sults. To conclude, the proposed study shows the importance of the choice in the value
for both parametersγ andβ in regards to modelling 1D and 3D water infiltration using
the Beerkan method, which appears to be a convenient tool for analyzing soil physical
processes, complementary to short periods of the intensive measurements.
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