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Abstract

Believe it or not: the shallow, tidally energetic and vertically well-mixed Wadden Sea of the German 

Bight is characterised by a density driven residual overturning circulation. Lateral density gradients 

driving such tidal residual currents are generated by differential surface buoyancy fluxes. Net 

heating and precipitation cause shallow Wadden Sea waters to become less dense than the 

adjacent North Sea waters, such that a seaward density gradient is established. Climatologies of 

the high water to low water density differences from long-term observations show that the Wadden 

Sea waters are typically 0.5 kg/m3 less dense than the North Sea waters with maximum values 

during the warming period in spring and minimum values during the cooling period in early autumn 

(Burchard et al., 2008). Gravitational circulation and tidal straining (stronger mixing during flood 

than during ebb) are major mechanisms driving residual estuarine circulation in such tidally 

energetic regimes (Burchard & Hetland, 2010), but also lateral circulation effects in the tidal 

channels can support estuarine circulation (Burchard et al., 2011). The role of tidal straining as a 

major driving mechanism has been supported by field observations of (Becherer et al., 2011; 

Flöser et al., 2011). It is assumed that the estuarine circulation is causing net sediment import into 

the Wadden Sea (Burchard et al., 2008), a process which may explain why the bottom level of the 

intertidal flats has been keeping pace with regional sea level rise during the last centuries. This 

raises the question if changed freshwater and heat fluxes due to global climate change could in the 

future have an impact on the sustainability of the Wadden Sea.     
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