
Background

Materials and methods
Diurnal estimates of evaporation, E, were obtained from 
the SWB method, combined with the zero-flux-plane 
approach, using θ profiles obtained with various types of 
capacitance sensors installed in a bare soil, a rapeseed 
plot and a maize field. These sensors comprised Theta 
probes (TP), Profiles probes (PP), ECH2O probes (EP) 
and Aquaflex sensors (AF). The output of the sensors 
contained significant perpetuations due to noise and was 
affected by temperature. Smoothing and temperature-
correction procedures were required to obtain reliable θ
and E.

� Realistic diurnal values of evaporation can  only be 
obtained if the soil moisture profiles measured with 
dielectric sensors are first smoothed and corrected 
for temperature. 

� A multiple of θθθθ profiles needs to be used to obtain 
reliable estimates of evaporation.

Conclusions

It was found that a considerable difference existed 
between field- and laboratory-based temperature 
correction factors (CF and CL, respectively) and that they 
strongly depended on θ. Using CL to correct field θ-
profiles for temperature led to unsatisfactory estimates of 
E, as shown below.

Temperature-correction

The relationship between 
the laboratory-based 
temperature-correction 
coefficient, CL, and θ (as 
measured gravimetrically 
and with the TP or EP) for 
the TP (a) and EP (b), 
respectively. 
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Reliable estimates of evaporation are important for 
agricultural and horticultural applications, but also for 
hydro-meteorological studies. The soil water balance 
method (SWB) is a cheap alternative to the eddy 
covariance (EC) method, but only if reliable sub-daily soil 
moisture (θ) data are available.

Time series of evaporation as 
measured with the EC method 
and as calculated using the 
SWB method. θ data used are 
the averages of profiles 
obtained with twelve PP. Raw θ
data were smoothed and 
temperature-corrected. 
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Spatial variability
Bare soil E values (θ smoothed 
and temperature-corrected) for 
three different TP profiles. 
Estimates obtained with the 
Penman-Monteith equation are 
also shown. 

Smoothing
Smoothing is required for all sensor types and both 
running mean and low-pass filtering procedures are 
generally appropriate. Some sensors (e.g. PP) are much 
more affected by noise than others (e.g. TP), as shown 
below.
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