
Geophysical Research Abstracts
Vol. 12, EGU2010-13370, 2010
EGU General Assembly 2010
© Author(s) 2010

How does a tidal embayment morphodynamically react on sea level rise?
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Conditions for (assumed) equilibrium in tidal embayments have been studied extensively in the past years with
morphodynamic 1D models (Van Dongeren and De Vriend, 1994; Schuttelaars and de Swart, 1996, 2000; Lanzoni
and Seminara, 2002) and 2D models (Hibma et al. [2003], Van der Wegen and Roelvink [2008]) Van der Wegen
et al 2008).
The current research addresses the impact of sea level rise on tidal embayments. Although effects of sea level rise
may only become apparent after decades, the character of the embayment can change considerably. Examples
are the (dis)appearance or re-allocation of intertidal flats, increased tidal resonance, shift from sediment export to
import, deepening of channel area and other related (ecological) parameters.
The research applies a 2D morphodynamic model (Delft3D) in an idealized environment. The model is based on
the 2 D shallow water equations, the Engelund -Hansen transport formula and includes bed slope effects, drying
and flooding procedures and an advanced morphodynamic update scheme (Roelvink 2006). The initial condition
of the bathymetry is generated by 3000 years of morphodynamic calculations in a 80 km long and 2.5 km wide
rectangular tidal embayment under constant M2 tidal forcing conditions (Van der Wegen and Roelvink [2008]).
After this period sea level rise gradually developing towards a rate of 0.4 m/century is added to the boundary
conditions. Model results describe development towards less intertidal area and a transition from an exporting
system to a importing system. Model results are evaluated in terms of M2, M4 and M6 tidal constituents as well
as against Vs/Vc (shoal volume over channel volume) versus a/h (amplitude over water depth) relationship as
proposed by Friedrichs and Aubrey (1988). Although the model describes morphodynamic development in a
strongly idealized environment the results can provide an excellent tool to systematically study the impact of sea
level rise in tidal embayments as well as the time scales of dominant underlying resulting transport mechanisms
and processes.
DISSANAYAKE, D.M.P.K; RANASINGHE, R. and ROELVINK, J.A., 2009. Effect of Sea Level Rise in tidal
inlet evolution: a numerical modelling approach. Journal of Coastal Research, SI 56 (Proceedings of the 10th
International Coastal Symposium), pg – pg. Lisbon, Portugal.
Friedrichs, C. T., and D. G. Aubrey (1988), Non-linear tidal distortion in shallow well mixed estuaries: A
synthesis, Estuarine Coastal Shelf Sci.,27, 521– 545, doi:10.1016/0272-7714(88)90082-0.
Hibma, A., H.M. Schuttelaars, and H. J. de Vriend (2003b), Initial formation and long-term evolution of
channel-shoal patterns in estuaries, in Proc. 3rd RCEM conf.edited by A. Sa´nchez -Acrilla and A. Bateman, pp.
740–760, IAHR., Barcelona, Spain.

Lanzoni, S., and G. Seminara (2002), Long-term evolution and morphodynamic equilibrium of tidal chan-
nels, J. Geophys. Res., 107(C1), 3001, doi:10.1029/2000JC000468.

Roelvink, J. A. (2006), Coastal morphodynamic evolution techniques, J. Coastal Eng., 53, 177–187.

Schuttelaars, H. M., and H. E. De Swart (1996), An idealized long termmorphodynamic model of a tidal
embayment, Eur. J. Mech. B Fluids,
15(1), 55–80.

Schuttelaars, H. M., and H. E. De Swart (2000), Multiple morphodynamic equilibria in tidal embayments,
J. Geophys. Res., 105(C10), 24,105 –
24,118.



Van Dongeren, A. D., and H. J. De Vriend (1994), A model of morphological behaviour of tidal basins,
Coastal Eng., 22, 287– 310.

van der Wegen, M., and J. A. Roelvink (2008), Long-term morphodynamic evolution of a tidal embayment
using a twodimensional, process-based model, J. Geophys. Res., 113, C03016, doi:10.1029/2006JC003983

van der Wegen, M., Z. B. Wang, H. H. G. Savenije, and J. A. Roelvink (2008), Long-term morphody-
namic evolution and energy dissipation in a coastal plain, tidal embayment, J. Geophys. Res., 113, F03001,
doi:10.1029/2007JF000898


