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Joint use of multiple geophysical methods to map areas of organic matter
in lakes
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In the EU water frame directory, groundwater/lake water interaction is recognized as playing an important part
in water administration. In order to construct hydrological models that include this interaction improved spatial
information, concerning the geology beneath the lake and whether seepage is occurring, is required. Conventional
methods such as seepage meters, hydraulic gradients, and stable isotope measurements only give reliable point
estimates of groundwater in- and out flow rates, and core samples provide exact information concerning the

geology.

In this study three geophysical techniques; reflection seismic, ground penetrating radar and multiple elec-
trode profiling, are measured at Lake Hampen. This groundwater seepage lake is located on sandy deposits and is
one of the cleanest lakes in Denmark. The recorded reflections and the electrical property, along with cored data,
are used to estimate the sediment types and thicknesses at the lake bottom. Areas with thick layers of gyttja or peat
are expected to reduce groundwater seepage, while a sandy lake bottom will enable high rates of in- and outflow.
The geophysical measurements thereby help identifying areas of potential groundwater seepage that later can be
verified using more traditional point measurements.



