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The rising concern regarding global climate change caused by the surge of the atmospheric concentrations of
GHGs observed during the last century (IPCC AR4 FAQ, 2007) have promoted the scientific interest towards the
study of global GHGs cycles. Contributing to these research efforts, several recent studies have suggested that
groundwater systems might be significant sources of GHGs emissions occurring at the surface water-atmosphere
interface (Organisation of Economic Co-operation and Development, 2009; Jahangir et al., 2012; Jurado et al.,
2017). However, the transfer of CO2, CH4 and N2O in the subsurface are still poorly characterized due to the
insufficient insight into kinetics and controls of processes regulating their production, transport and consumption.
Our study attempts to enrich the evidence about the subsurface processes that control GHGs dynamics, focusing on
the exploration of groundwater systems in agricultural areas which are often considered as the “hotspots” of GHGs
evasion (Smith, 2010). Research activities are conducted in the chalk aquifer of the Geer catchment in Belgium
(the area of the basin 480 km2), where previous studies have suggested pronounced impact on groundwater
chemistry of intensive agricultural activities prevailing in this basin (Brouyère et al., 2004). Here, results of stable
isotope analyses of NO−3 , N2O, SO2−

4 , B, DOC and 3H along with the hydrogeochemical data are employed in
order to identify the sources of GHGs and their production/consumption processes along lateral and vertical scales
of the studied aquifer. In particular, correlation analysis of groundwater chemical parameters, examination of their
distribution maps, study of isotopic signals of compounds of interest and analysis of isotopomer maps of N2O
help to elucidate the causes of occurrence of CO2, CH4 and N2O in the subsurface. Such analyses help to obtain
valuable information regarding dynamics of GHGs in groundwater systems and their controls.
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