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Human activities can have a considerable impact on lakes. Notably, 
contaminants coming from coastal areas via rivers, waste water treatment plant 
outflows or direct runoff can deposit in their nearshore zones. Most of the time, 
the nearshore zone is considered hydrodynamically independent of the pelagic 
zone, thus favoring the accumulation of contaminants in the nearshore region. 
In addition, the epilimnion, the surface layer above the strong thermocline that 
forms during the warm season, limits the exchange with deeper layers during 
that season. For that reason, water intakes, e.g., for drinking water, draw water 
from relatively deep layers and far from the shore. However, the offshore extent 
of the nearshore zone is poorly known in Lake Geneva. Furthermore, a strong 
tilt of the thermocline after wind events can lead to a brief, but relatively 
important deep vertical exchange. 
Therefore, we designed a field study to better understand the hydrodynamics of 
the nearshore zone and observe how its extent evolves throughout the seasons 
and due to wind forcing. Moorings with Acoustic Doppler Current Profilers 
(ADCPs) and vertical thermistor lines were deployed on the northern shore of 
Lake Geneva near the village of Buchillon. A fiber optic cable, previously layed 
down along the sloping bed at the field site, provides bottom temperature on an 
1800-m long cross-shore transect and provides a link to the pelagic zone.  A 
turbulence platform was developed and installed to shed light on the effects of 
mixing in the nearshore zone on the littoral - deep interior exchange. Finally, a 
3D hydrodynamic model of Lake Geneva allows interpreting the hydrodynamics 
on a larger scale. 
In this study, we focus on Vent events (winds from the southwest) that induce 
coastal upwelling at the field site and on subsequent strong coastal fronts which 
form during the event relaxation and then travel along the coast in a Kelvin 
wavelike pattern. When these cyclonic (counterclockwise rotating) waves 
passed the field site, a strong downwelling was observed. Furthermore, this 
study showed that nearshore sediment was resuspended and potentially 
dispersed much deeper than the normal depth of the thermocline due to the 
downwelling. Surprisingly, hydrodynamic features evolving during the relaxation 
of the wind event seem to have a greater effect on the nearshore lakebed and 
the dispersal of contaminants than during the development period of the 
upwelling, i.e., during the wind event. 


