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Groundwater table behaviour in shallow aquifers is often much more dynamic than one would expect from monthly 

groundwater level observations in monitoring wells. Moreover, spatial patterns of groundwater flow can vary 

considerably throughout the seasons, and may even be influenced by single rainfall and corresponding recharge 

events. At waste disposal sites, it is generally very useful to quantify the groundwater table dynamics in great detail, 

and monthly time series might not provide sufficient information. In order to investigate the typical temporal and 

spatial groundwater table behaviour at the ONDRAF/NIRAS Mol/Dessel site for future surface disposal of category 

A radioactive waste, we quantified the daily spatial groundwater table dynamics over a period of 15 years, based on 

monthly time series of different lengths. 

 

To transfer the monthly data to daily estimates of groundwater levels for the entire 15-year period, we used a 

lumped-parameter model that makes use of impulse-response functions to convert the system input (recharge based 

on rainfall and temperature time series) to the output (groundwater level) by convolution. As many of the available 

time series only contained data for a single year, we only applied this approach to the longer time series (8 years or 

more). The models were fitted to the data by an inverse modelling approach, after which the residuals were 

interpolated and added to the output to obtain exact predictions for the measured data points.  

 

The shorter time series were modelled with principal component regression using the corrected lumped-parameter 

model outputs as predictor variables. Residuals were interpolated again and added to the output. Following the 

estimation of daily groundwater levels for the entire 15-year period, we obtained spatially exhaustive estimates with 

an ordinary kriging approach accounting for measurement error. 

 

We illustrate that a one-year monthly time series can deviate strongly from the typical average spatial and temporal 

groundwater table behaviour, which justifies this work, and we highlight some extreme events as well. 

 


