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Proposed Method
I. Reconstruction of the upper boundary flux: Temporal differences

of lysimeter mass and cumulative outflow are calculated as
backward finite differences (Fig. 2b and 2d). Rates outside a-priori
defined, physically plausible ranges are either set to zero
(drainage) or discarded (lysimeter mass).

II. Data filtering: Strategies are (i) Smoothing, (2) Adaptive smoothing
(3) Smoothing AND thresholding, (4) Adaptive smoothing and
thresholding (AWAT).

III. Calculation of the mass balance: Positive changes greater than a
time-dependent threshold are treated as precipitation.
Correspondingly, negative changes are interpreted as actual
evapotranspiration. Threshold values are obtained e.g. by using a
scaled moving median through the absolute residuals of
smoothed and measured data.

Result
 There is no optimal smoothing length!

 Best match of mass balance, best match of 30-minute sums of
precipitation, and best match of 30-minute sums of evaporation
require different smoothing windows.

 Data filtering strategies 1 and 2 are doomed to failure!

Consequences and open questions
 Smoothing as single data filtering is not the solution! 

 We need a smoothing AND thresholding data filter. It has still to be 
investigated whether we can  automatically determine the required 
parameters, getting rid of subjective intervention or the need of 
referring to other (less accurate) measurement devices.

 Adaptive smoothing and thresholding is most promising. It is 
currently not clear whether we can arrive at an automated optimal 
algorithm and assign physically interpretable values to parameters

 Validation is only possible with synthetic data

Test of strategy 1: Virtual Reality with synthetic noise

Improved strategy (4): Adaptive smoothing and thresholding

Fig. 1: Common challenges in the analysis of lysimeter data.

Introduction
Weighing lysimeters allow the precise quantification
of precipitation (P) and actual evapotranspiration
(ETa). While the calculation of P and ETa is
straightforward in theory, the processing of real-life
data is error-prone because of:
 data gaps
 noise caused by wind
 outliers caused by objects on the lysimeter
 offset in mass after sampling of leachate
 temperature effects on the scale
 biomass growth and removal by harvesting

Aims
 to design a method for the

unbiased reconstruction of „true“
time-series by removing noise
and outliers

 to identify the most challenging
aspects in automatic processing of
lysimeter data

 to develop and test guidelines for
the determination of P and ETa
from lysimeter data
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Fig. 2: Investigated virtual reality data, following 
real measurements in Wagna lysimeters, Austria.

20 WCSS, Jeju, Korea, 8-13 June 2014

Fig. 3: Superimposed noise pattern (48 hrs example)

Fig. 4: Water balance for a 
dry month: March 2009

Fig. 6: Optimal smoothing window lengths for 
different extent of noise and different targets

Fig. 5: Water balance for a 
wet month: August 2009

Peters et al. (2014, 
Hydrol. Earth Syst. 
Sci., 18, 1189-1198, 
2014) proposed an 
adaptive scheme. 

Next step is to 
investigate the 
automatization of 
the scheme with 
synthetic data.


