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ABSTRACT mapping of the tidal channel Jade, and Weser and
) Elbe estuaries, German North Sea coast in 2008),
Large compound tidal bedforms (also termedypproximately 40,000 individual datasets on
dunes, sandwaves, megaripples by differengedform geometry (heights, lengths, slopes, etc.)
authors) constitute prominent roughness elemenigaye peen identified and analysed. These bedforms
in tidal channels and estuaries. Quantitative}sange in heights from 0.05 to 8.9m and lengths
knowledge on their geometry, dynamics andom 4 to 490m; less than 40% of which scale with
hydraulic effect is crucial for coastal systeMihe known relations. Bedforms here are defined as
understanding and process based numericahydraulically-relevant” if they feature a lee skop
modelling. The ubiquitous large bed elements 10° or more; which is considered as a threshold
(lengths 10-1000m, heights 1-10m, celerity 10-ondition for the development of flow separation
100m/year) are often asymmetric (with steepyng recirculation eddies in the bedform lee. Only
slopes facing in the dominant tidal direction) andy 294 of all identified bedforms meet this criterion
display super-imposed highly mobile secondaryn=1 250). These scale with H=0.1995"
smaller bedforms. As a deterministic prediction Of(R2=0.92) when taking into account weighted

bedform genesis and dynamics is not yet availablgedform heights (generalized extreme value
various empirical descriptors have been formulategethog).

based on extensive data compilations (e.g. Allen; js stressed out that the majority of the latter

1968; Flemming, 1988; Francken, 2004). Mearsypset scales well above the mentioned mean
bedform heights H and lengths L were found tQe|ationships: 91% of these are steeper than
scale, e.g H =a * L b in which a=0.03-0.07 andyredicted by Allen, 89% steeper than predicted by

b=0.7-0.9. Due to technical constraints and datﬁlemming, 96% are steeper than predicted by
reduction the (historic) data bases mostly arg ancken.

restricted to information on mean geometricalt js concluded that common relationships describe
states, whereas individual bedform properties arfidependent  datasets to  some  extent
often not reported. Recently Lefebvre et al. (2011)approximately 40% of all bedforms in our case).
showed that the hydraulic effect of asymmetriqf the hydraulic effect of bedforms needs to be
compound tidal bedforms depends on the tidatgnsidered in the analysis or the development, set-
stage: Whereas the secondary bedforms act @p and application of numerical models, the
roughness elements throughout the tidal cycle, thgentioned formulations underestimate the height
large primary bedforms dominate the hydraulicyf hedforms. For these cases a new relationship is
when the tidal flow is in the (dominant) direction proposed. The common formulations form a lower
of the bedform orientation (e.g. ebb-directedijmit of bedform steepness (H/L), as more than

primary bedforms act during ebb currents) wherggoy, of the identified hydraulically relevant subset
the bedforms are expected to induce flowayceeded their dimensions.

recirculation behind the steep lee side.
Based on the analysis of a large high-resolution
bathymetric dataset (multi beam echo sounder
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