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In the framework of safe underground storage of radioactive waste in low permeability
layers, it is essential to evaluate the mobility of deep groundwaters over timescales of
several million years. Given this timeframe, climatic and geomorphological changes
are considered to be among the primary drivers of environmental evolution. Indeed
natural geochemical tracers archived in the Paris basin groundwater system suggest
that these changes may have played a predominant role in the recent evolution of
this complex multi-layered aquifer system. The cyclic alternation of glacial and in-
terglacial intervals characteristic of the Plio-Pleistocene climate, combined to geo-
morphological processes, has altered recharge rates and outlet conditions, and hence,
groundwater dynamics.
It is therefore relevant to determine the implications for climate changes together with
geodynamic processes on groundwater systems. Here we investigate the response of
the Paris basin aquifer system to variations in hydrodynamic boundary conditions dur-
ing the last five million years, trying to determine how long the transient system could
keep the memory of these past changes.
For this purpose, a 3D modelling of the Paris basin groundwater system has been de-
veloped using the code NEWSAM (ENSMP). Geomorphological evolution is deduced
from digital elevation model analysis, which allows to reconstruct the palaeotopogra-
phy and measure river-valley incision. Climate forcing results from a suite of inter-
polated palaeoclimate modelling experiments using the LMDz atmospheric general
circulation model (IPSL) with a refined spatial resolution centered on Paris, for the
present, the Last Glacial Maximum (21 kyr BP) and the Middle Pliocene (3 Ma). We
present the simulated evolution of the transfers in the aquifer system in response to the
altered boundary conditions induced by atmospheric and geomorphological forcing.

1


