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Water infiltration into the soils is one of the major components of the water cycle. Several studies have investigated
the quantification of water infiltration into soils, considering at first homogeneous soil columns (Haverkamp et
al., 1994). Haverkamp’s implicit model was designed for modelling water infiltration into 1D soil columns and
then extended to 3D for axisymmetric problems like infiltrometers. Haverkamp et al. (1994) also defined explicit
approximate expansions for an easier computation of the transient and steady states. However, the proposed model
and related expansions involve a shape parameter beta that is fixed by default at 0.6 in spite of any appropriate
justification. The analytical procedure established by Haverkamp for this model requires that beta < 1. However,
this constraint is never considered. Besides, several numerical studies have focused on the optimization of this
parameter by fitting numerically generated data and proved that beta had to be optimized as a function of soil
texture and had to be over unity for certain types of soils. If not, the analytical model was not able to mimic the
concavity of the numerical cumulative infiltration curves accurately (Lassabatere et al., 2009). In this investigation,
we use the scaled versions defined by Lassabatere et al. (2009) of Haverkamp’s model and related expansions to
propose a sensitivity analysis as a function of parameter beta. The sensitivity analysis shows that beta may be
over unity but must remain < 2, under all circumstances. If this constraint is not considered, the analytical models
suffer from significant inconsistencies regarding the physics of water infiltration in soils and must not be used.
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