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Phosphorus in lacustrine groundwater discharge drives eutrophication
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Lake eutrophication has long been mainly associated with phosphorus (P) inputs from overland flow. Our work
gives evidence that also groundwater can carry significant loads of dissolved P. We quantified P loads from ground-
water to Lake Arendsee using near-shore measurements of P concentrations at a high spatial resolution and volume
fluxes of lacustrine groundwater discharge (LGD) derived from a previous study. Results show that LGD accounts
for more than 50% of the overall external P load, thus fueling the eutrophication of the lake. Several different ap-
proaches of groundwater sampling (groundwater observation wells, temporary piezometers, and domestic wells)
reveal a broad spatial heterogeneity of P concentrations in the subsurface catchment of the lake. The highest P
concentrations (above 4 mg/L) were found below a settled area along the southern lake shore. Contrary to ex-
pectations, other parameters (dissolved iron, ammonium, etc.) were not correlated with P, indicating that natural
processes are superimposed by heavy contaminations. Both the intensity of the contamination and its proximity to
the lake inhibit nutrient retention within vadose zone and aquifer and allow significant P loads to be discharged
into the lake.


