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Introduction
The spatial heterogeneity of soil hydraulic properties
within a field strongly determines both the average
hydraulic behaviour of the system and local obser-
vations. To analyse the influence of realistic structures
in natural soils, the interdisciplinary research group
INVEST performs water flow simulations in complex
two- and three-dimensional virtual realities represen-
ting cultivated soils with spatial heterogeneity on
multiple scales (Schlüter et al. 2012). From these
simulations datasets of internal state variables mi-
micking real field measurements are used to analyse
the influence of the soil structures on the variability of
measurements and its consequences for the assess-
ment of the water budget of a soil.

Approach

Results: Effective 1D simulations Results: Effects on plant available water

Questions
■ How do within-field structures affect 

measurements of internal state variables?

■ How do effective hydraulic properties 
estimated by inverse modelling depend on 
measurement type and location? 

■ How well is the soil water budget of the 
virtual reality matched by 1D simulation with 
effective hydraulic properties?
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Conclusions 
■ Measurements differ considerably, depending on the horizontal 

position of the observation points.

■ Estimated soil hydraulic properties strongly depend on the 
position of the observation points.

■ Estimated plant available water and soil water budget are strongly 
affected by the variability of the estimated soil hydraulic properties.

■ True soil water budget of the structured soil cannot be reproduced 
with effective soil hydraulic properties.

Time series of matric heads and water contents measured at 25 horizontally shifted profiles (blue) and horizontally
averaged values (green) and the associated predictions obtained from inverse estimation of the soil hydraulic
properties. Bottom row: Effective soil hydraulic properties of the two layers estimated from the data of the 25
observation profiles and from the averaged profile.

Calibration using: only water contents or matric heads and water contents

Available 
field capacity

Actual evaporation

Groundwater recharge

Models should be as simple as possible, but not simpler!

Virtual reality

Upper boundary condition

■ Forward simulation of water flow in heterogeneous                 
2D profiles representing realistic soil structures        
(see Poster No. HS8.1.3 A305, Vanderborght et al.)
■ Two cycles of precipitation and evaporation
■ Lower boundary condition: groundwater table

■ Selection of virtual (but realistic) measurements in soil 
profiles at different positions

■ Inverse 1D simulations to estimate effective soil 
hydraulic parameters (assuming 2 layers) 
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Calibration using: only water contents or matric heads and water contents

Results: Effects on soil water budget 


