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Introduction

Soill water flow during infiltration conditions cannot be
discribed by matrix flow alone. However, many soil water
flow models lack a physically apropriate description of
fast non-capillary flow and parametrization of
multi-domain models is still challenging. Alternative
model concepts are mostly tested in the laboratory or In
highly instrumented field sites with controlled conditions.

Hypothesis:
e 1D Stokes flow can be used to model soil water
flow Iin diverse settings across the landscape

Aims:
e Testing 1D Stokes flow on 135 soil moisture
sensor profiles

¢ Predict model parameters from easily obtainable
measurements
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» 135 soil moisture profiles (~ 4 years of data)
* Soll moisture sensors in 3 depths: 10, 30, 50 cm

« Decagon 5TE and Truebner SMT-100 (5 min res.)
* Precipitation measurements next to the profiles

Two land-use classes: Forest & Grassland

Soll types

« Slate: Cambisol (silty loam), ~50% stone content
* Marl: Stagnosol & Luvisol (loam, clay loam)

* Lux. sandstone: Podzol & Arenosol (sandy loam)
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Beyond classical infiltration - using Stokes flow In a diverse landscape
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Modelling

Model Is based on one rectangular
rain input pulse:

Inverse parameter estimation

Precipitation pulses < 3 h
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Linear model was fitted using the
25 and 75% quantile from the
bimodal distibution of cumulative P
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Validation of the parameters

Functions of F, 6_ _ and monthly median L were tested
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Conclusion & Outlook
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« Stokes flow can appropriately be fitted to water content waves in different
environments

* The film thickness F can be predicted using the rain pulse intensity and thereby
soil water flow velocity can be calculated

+ Estimation of L and 6___is more difficult. This results in larger variations in final
water content. Improved matrix abstraction model will be implemented
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Film thickness F is proportional to the rain intensity
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