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Underwater flow-transverse sedimentary bedforms
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Dutch continental shelf. data from EMODnet
Bathymetry Consortium (2020)Knudedyb tidal inlet
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Several classifications

Panel members: G.M. Ashley, J.C. Boothroyd, J.S. Bridge, H.E. Clifton, R.W. 
Dalrymple, T. Elliott., B.W. Flemming, J.C. Harms, P.T. Harris, R.E. Hunter, R.D. 
Kreisa, N. Lancaster, G.V. Middleton, C. Paola, D.M. Rubin, J.D. Smith, J. B. Southard, 
J.H.J. Terwindt and D.C. Twitchell, Jr.

Definitions may differ depending on 
- Environment (fluvial, coastal or deep-marine)
- Disciplines (sedimentology, engineering, oceanography)
- Traditions (country, working groups)

➔Misinterpretations & difficult communication
➔ hindering progress & cross-disciplinary collaborations
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Aims

and produce an updated and extended classification scheme

bring together researchers working on many environments and disciplines

to discuss and define the different types of flow-transverse sedimentary bedforms
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Description table

Morphology Size, coverage, 2D and 3D shapes, hierarchy, orientation compared to flow, dynamics

Sediment Characteristics, availability, internal architecture

Hydrodynamics Main hydrodynamics, flow structure and variation, non-dimensional numbers

Environment Water depth, large-scale bed topography, anthropogenic context, biota

Standard, comprehensive description of bedforms and their environmental setting prior 
to classifying them

Used independently of bedform type and classification

Aim: help communication
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Process-based classification

Underwater flow-transverse sedimentary bedform

Flow regime

Turbulent flow 
boundary-layer scaling

Fr < 1 Fr > 1

Ripples

No

Dunes

Yes

Upper flow regime bedforms:
Antidunes and cyclic stepsUndulations

Bedload (creating 
cross-stratification)

Primary sediment transport processes
(and resulting internal layers)

Suspended load 
(creating conformable 

stratification)

Lower flow regime bedforms
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Morphological and environmental classification
Parsons et al (2005) Couldrey et al (2020)

Casalbore et al (2021)

Field

shallow water

large

primary

3D

sinuous

low-angle

asymmetric

round-crested

alluvial

sand

dunes

Isolated 

shallow water

very large

primary

3D

barchan

high-angle

asymmetric

round-crested

marine

sand

dune

Field 

deep water

very large

asymmetric

sharp-crested

marine

sediment waves

Coverage

Water depth

Size

Hierarchy

Three-dimensionality

Plan shape

Steepness

Symmetry

Crest shape

Environment

Sediment

Bedform type
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Conclusions

Produce an updated and extended classification scheme(s)

for underwater flow-transverse sedimentary bedforms

➔ Description table

➔ Process-based classification

➔Morphological classification


