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Abstract

Wave-formed rippled sediment beds are extremely important to the processes that act

on or across the sediment-water interface. Ripples increase the exchange of materials

between the sediment and the water column, enhance sediment transport rates, and act to

increase the dissipation of waves by increasing the hydraulic roughness of the seafloor.

Previous research has, however, failed to take into account the substantial spatial and

temporal variation rippled beds display when formed under real sea conditions. Based

on a set of laboratory experiments a spectral method to predict and model rippled beds

has been developed. Through the use of the rippled surface’s spectral density function

the spatial and temporal variability of the rippled surface can be taken into account with

greater efficiency.

A prediction method for the equilibrium ripple spectrum was developed based on a non-

dimensional spectral form, which utilised the peak orbital excursion diameter and the 50th

percentile grain size diameter of the sediment bed. The method provided an effective

technique to predict ripple parameters with the same degree of accuracy achievable at

small scale as more accepted ripple prediction methods.

A new method was derived to model the changes a rippled bed undergoes as it actively

evolves between two given equilibrium states due to a change in surface wave conditions.

The evolution of a rippled bed can be described mathematically in exactly the same way

as a rippled bed growing from a flat bed condition. The method allows any bed to be

modelled through time if the flow conditions and sediment properties are known.

There is little advantage in using the spectral method to predict rippled beds when they

xv



Abstract

are in equilibrium with the flow conditions. The main benefit of the spectral method

comes when attempting to model rippled beds evolving under changed flow conditions.

In the same way as the parameterisation of surface waves in terms of their spectral density

function has increased the ability to model wind generated wave fields, studies of rippled

beds would benefit from the increased detail and ease the spectral method brings.
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