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Groundwater is the primary source of freshwater for domestic, agricultural and industrial purposes in the

coastal basin of Benin. The quality of well discharges is, however, at risk by the intrusion of saline water from

nearby lagoons (Lake Nokoue) as well as urban domestic and agricultural effluents. We assess the vulnerability of

groundwater resources to contamination specifically focusing on the influence of rainfall variability and intensive

groundwater abstraction on groundwater recharge and discharge within aquifers under different geological

(Continental Terminal, unconsolidated Quaternary sediments) and geomorphological (coastal plain, upslope

plateaux) conditions.

We analyse long time-series records of rainfall, groundwater levels, and groundwater abstraction from 1991 to

2012.

These observations reveal seasonal recharge pulses associated with bi-modal monsoonal rainfall as well as

amplified hydrograph recessions, including groundwater depletion at one location, that are considered to result

from intensive abstraction currently estimated to be ~50,000 m3·day-1 in the well field of Godomey. Lag times

between monsoonal rains and groundwater-level rises vary under different geological and geomorphological

settings but consistently indicate rapid vadose-zone velocities that infer preferential pathways, the structure and

provenance of which remain unclear.

On-going research seeks: (1) to constrain the magnitude of seasonal recharge through resolution of groundwater

storage coefficients by magnetic resonance imaging; and (2) to trace sources of observed groundwater salinity and

their relation to current wellfield abstraction.
