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Dear reviewer,

thank you very much for your comments. Please find enclosed - our answers - and an

additional file on misreadings best regards, also on behalf of my colleagues,

Clemens Messerschmid
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Please also note the supplement to this comment:
https://www.hydrol-earth-syst-sci-discuss.net/hess-2018-329/hess-2018-329-AC4-
supplement.pdf

Interactive comment on Hydrol. Earth Syst. Sci. Discuss., https://doi.org/10.5194/hess-2018-
329, 2018.
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Some erroneous data readings in the SM-probes 

Initial remarks & context: 

For our model we measured soil moisture at 8 locations and with two to three sensors at each 
location, covering different depths between surface (top soil) and bottom soil. All together we 
measured a total period of 1,818 days of soil moisture readings, spread over all stations (1,710 days 
of which had wetted soil, i.e. with effective moisture larger than SMmin). The total modelling period 
spans over seven years or 2,557 days with modelled SM (for all stations together equal 20,456 days 
modelled SM). 

After running our parsimonious model we compared observed soil moisture (SMobs) with modelled 
soil moisture (SMmod) for each location (on example, RK-W is shown in Fig. 4). However, some 
misreadings occurred, in which observed soil moisture levels (normalized to mm water column) were 
lying above accumulated rainfall, which is physically impossible. Since at the locations, no transfer of 
runoff, soil or groundwater could be transferred from other areas to the measurement plot, these 
high allegedly “observed” SM readings are faulty and constitute machine failure (misreadings) of 
either the sensors or the loggers. 

The important question asked by the reviewers therefore was: 

How grave is the error caused by misreadings, how deep its impact? 

 

Some technical problems were faced at some of the SM stations. During brief periods, the devices 
read out wrong soil moisture data (higher than preceding accumulated rainfall). This was the case at 
three stations (RK-W, KF-W and WZ-upT).  

In general, technical failure of instruments is not all too uncommon. In some areas (Wadi Zarqa) we 
had vandalism by settlers, in other areas (KF-W) treasure hunters, armed with magnetometers found 
and dug up our devices (thus opened and disturbed the soil column near the sensors), and in some 
instances, playing children meddled with the devices. Where we were aware of such disturbances, 
we double-checked and if necessary eliminated the readings from the data base. 

But also in other cases, we found deviations, during times where no outer disturbances were noticed. 
As Figure 4 indicates, such deviations of SMobs from SMmod occurred particularly in the beginning of 
rainy seasons, and thus may be interpreted as a result of desiccation cracks, which lead to 
preferential pathways for infiltrating rainwater, not only to the surface probes, but also to deeper 
soil horizons.  However, in one instance, erroneous data were also encountered during the end of the 
rainy season (RK-W, April 2008); so that we must conclude that pure instrument failure was 
occurring. 

Procedure: 

In order to compare our records for consistency, we compared both, our compared and modelled 
SM-values with rainfall (both, in daily steps and ass accumulated seasonal rainfall). 

We marked both, the days where alleged observed was higher than measured accumulated rainfall, 
and periods, in which observed SM-readings were rising despite the lack of rainfall, or where the 
alleged observed SM readings reached saturation before the model reached soil moisture saturation. 

Our statistical analysis shows that such periods of malfunctioning soil moisture probes are extremely 
short and rare; thus they do not put into question the large bulk of soil moisture results, particularly 

Fig. 1.
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