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Nitrate leaching from agricultural areas and the resulting pollution of both groundwater and surface 
waters constitutes one of the largest challenges in water resources management in Denmark. 
However, natural transformation of nitrate may occur under anaerobic conditions through 
denitrification. For denitrification to occur in the saturated zone, nitrate must be transported below 
the redox interface that delineates the transition from aerobic to anaerobic conditions. Therefore, the 
amount of saturated zone denitrification in a catchment dependents on the depth of the redox 
interface and on the water flow patterns. In this study the focus is on the former. 
 
The depth to the redox interface is spatially heterogeneous and can vary several meters within a few 
hundred meters’ distance. Furthermore, the location of the interface can only be obtained from 
information on change in sediment colour or amount of redox active components with depth, but 
these data are very sparse in most areas. This generates uncertainty on the redox interfaces 
interpolated from these sparse data and thereby causes uncertainty in nitrate models. 
 
The reason for the variability of depth to the redox interface is at present not fully understood, but is 
believed to be due to heterogeneity in the amount of reduced compounds in the sediments and local 
variations in water flow patterns and thereby in the transport of oxidizing components using the 
inherent reduced compounds (redox capacity). In this study we try to model the development of the 
redox interface since the beginning of Holocene, where the redox interface is believed to have been 
at the ground surface. 
 
The study area is the Lillebæk catchment on the island of Funen in Denmark. The catchment is 
situated in a young glacial landscape and the upper unit consists of clayey till of Weichselian age. 
The redox interface is located within this till unit. In order to estimate the location of the redox 
interface in the area 40 boreholes were made along a 1.5 km transect with distances between the 
boreholes down to 2.5 m. The observed redox depths in the area vary between 1.4 – 8.6 m. 
Furthermore, based on a variogram analysis a spatial correlation between the observed redox depths 
is seen with a correlation length of less than 250 meters, which is smaller than the distances 
between existing borehole data found in most areas in Denmark.  
 
The objective of this study is to test hypotheses on what controls the location and variation of the 
redox interface using a new feature in HydroGeoSphere capable of simulating instantaneous 
reaction between redox capacity in the soil and oxygen in infiltrating water. The test will be done by 
trying to reproduce the observed geostatistical features on the redox depths in Lillebæk catchment. 
 


