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Indoor radon measurements may be considered as a stochastic function of spatial or spatio-
temporal coordinates. This is characterized by a combination of deterministic and stochastic 
factors, including an important local “noise” due to special indoor conditions. Radon mapping 
always consists in trying to smooth out the noise and possible outliers, to identify risk zones of 
high radon concentrations. To explore the spatial variation of radon we used indoor 
concentration data, obtained in Luxembourg and Belgium. These indoor radon databases have 
medium sampling density of 1 to 2 data per km2, respectively 0,3 data per km2.  

In this study, we further try to investigate the relationship between geologic conditions and 
indoor radon concentrations. For indoor radon data, the best data sampling is restricted to all 
given house locations, thus we first investigate the ability to recover geological information with 
respect to the restricted indoor sampling distribution. To do so, we use simulated radon data with 
different sampling density and local clustering, generated by assuming specified average values 
depending on the coordinates, broaden by a typical log-normal noise and outliers of varying 
magnitude. Data clustering inside of villages and under-representation of the far field data 
locations, leads to the well-known bull-eyes effects in mapping. Because the underlying 
deterministic structure of the simulated data is known, these data may be used to test different 
pre-treatments to apply before running a given gridding method. Adequate corrections for the 
non-uniform sampling distribution of radon indoor data may thus be explored. 

The second aim of this paper is to show how simulated data may help to find good smoothing 
criteria. With smoothing needed, it may be difficult to find the good compromise between 
showing only significant features and showing more details at the risk to point out non-relevant 
details or even artifacts. Simulated data prove to be very useful in this context. Beside the indoor 
radon risk zones mapping, the obtained maps may be correlated to the geological map, to 
investigate the relationship between geologic conditions and indoor radon concentrations. 

In a last part, we use the smoothed map to compute the auto-correlogram of the data to get a 
measure of the anisotropy of the grid and to perform the corresponding corrections. This map 
will be compared to the known deterministic structure of the simulations, using the cross-
correlation of both data grids. The optimal choice of the parameters in each method will be 
discussed, and the methods will finally be applied to real indoor radon data and correlated to the 
geological maps.  

 


