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Sediment transport in the seine estuary

P. Le H ir1, P. Lesueur2, J.P . Dupont3 and R. Silva Jacinto1
'  IFREMER
2 Laboratoire de Morphodynamique, Université de Caen
3 Département de Géologie, Université de Rouen

First the  physical forcings (tide, waves and river flow ) o f  the m acrotidal Seine estuary are rem inded, as well as 
the m ain geom etrical features. Then, the m orphological evolution o f  the  estuary since the X IX th century is 
presented : a  strong reduction o f  intertidal areas is pointed out, and a general progradation o f  sedim ent deposits 
at the m outh  is described : progressively the estuary tends to  behave like a  d e lta
In a  second section, the d istribution o f  the surficial sedim ent is com m ented : in the upper estuary th e  bo ttom  is 
mainly gravelled, but narrow  m uddy intertidal flats are  observed on  the sides a id  betw een small islands. 
D ow nstream  in the channel, the sedim ent cover is sandy and rippled, and is proved to  m ove upstream  in som e 
circum stances. A t the m outh, fine sand is dom inant, but cohesive sedim ent patches are  m ore and m ore 
num erous, mid m uddy areas a re  in extension. An im portant feature is the  seasonal variability o f  the fine 
sedim ent deposits, which depend on  the w ave and river flow  regime.
The third part concerns the sedim ent transport. The upper and low er estuaries are  considered separately. The 
form er experiences periods o f  fine sedim ent accum ulation follow ed by a  m ean flux in the dow nstream  
direction, but after the  high river flow , inducing a  phase-lag betw een the river input and the flux into the lower 
estuary. In addition, a  significant part o f  the river input is trapped  in the R ouen harbour. Interestingly, marine 
particles have been proved to m ove far upstream  in the estuary, thanks to  radioactive tracers.
D ow nstream , the m ovem ent o f  sand is com m ented, in relation with the tidal currents asymmetry, m odified by 
subm ersible dykes built in the seventies. T he potential role o f  dredging and sedim ent outfall is discussed. A 
deeper insight is given on  the cohesive sedim ent m ovem ents and the turbid ity  m axim um , by m eans o f  a 
validated numerical modelling. T he respective roles o f  the fortnightly tidal cycle and the river regim e are 
pointed out, but also the im pact o f  waves : fo r instance, local m easurem ents on  intertidal flats showed that a 
single storm  is likely to resuspend a  sedim ent m ass o f  the sam e o rder o f  m agnitude as the one constituting the 
turbidity m axim um . Fluid m ud patterns have been observed mainly in tw o locations o f  the channel, and can be 
related either to  the tide and river regim e concerning the upper one, o r  to the w ave regim e fo r the other one. 
Lastly, attention is p á d  on the (c o rre la tio n  between waves and wind, w ith possib le  consequences on  suspended 
sedim ent tracks follow ing w ave-induced resuspension.
Aiso, a  regular m onitoring o f  the estuarine w ater show ed that the turbid ity  m axim um  and the associated fine 
sedim ent deposits m oved dow nstream  during the last 30 years, d u e  to  the engineering w orks in the lower 
estuary.
Last, com putations o f  sedim ent budgets and fluxes are given in different locations o f  the estuary, and the 
relation w ith physical forcings is discussed.


