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Recharge heterogeneity and high intensity rainfall events increase
contamination risk for Mediterranean groundwater resources
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Karst develops through the dissolution of carbonate rock and results in pronounced spatiotemporal heterogene-
ity of hydrological processes. Karst groundwater in Europe is a major source of fresh water contributing up to
half of the total drinking water supply in some countries like Austria or Slovenia. Previous work showed that
karstic recharge processes enhance and alter the sensitivity of recharge to climate variability. The enhanced pref-
erential flow from the surface to the aquifer may be followed by enhanced risk of groundwater contamination.
In this study we assess the contamination risk of karst aquifers over Europe and the Mediterranean using simu-
lated transit time distributions. Using a new type of semi-distributed model that considers the spatial heterogeneity
of karst hydraulic properties, we were able to simulate karstic groundwater recharge including its heterogeneous
spatiotemporal dynamics. The model is driven by gridded daily climate data from the Global Land Data Assim-
ilation System (GLDAS). Transit time distributions are calculated using virtual tracer experiments. We evaluated
our simulations by independent information on transit times derived from observed time series of water isotopes
of >70 karst springs over Europe. The simulations indicate that, compared to humid, mountain and desert regions,
the Mediterranean region shows a stronger risk of contamination in Europe because preferential flow processes are
most pronounced given thin soil layers and the seasonal abundance of high intensity rainfall events in autumn and
winter. Our modelling approach includes strong simplifications and its results cannot easily be generalized but it
still highlights that the combined effects of variable climate and heterogeneous catchment properties constitute a
strong risk on water quality.



