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Multibeam Sonar Accuracy 

Abstract 

This research has utihsed high-resolution measurements of density and velocity to investigate 

the formation of a transient tidal intrusion front in a narrow, macrotidal estuary, and rnodel the 

impact of such a frontal system on the accuracy of multibeam sonar surveys. 

The front was found to form during spring tides, when the barotropic inflow was sufficient to 

arrest the buoyant outflow from the estuary. This has been shown to be driven by changes in 

channel width and depth, creating a hydraulic control point. These changes in topography are 

demonstrated to interact with the flow m a similar manner to theoretical two^layer flow over 

the lee side of a sil l . Enhanced shear at the density interface, provided by increasing 

barotropic and baroclinic flows during the flooding tide, eventually led to the decay of the 

frontal system. There was no surface manifestation of this front during neap tides. Further 

measurements have confirmed that the relatively weak barotropic flow at this time was not 

sufficient to overcome the stratification in a two layer regime. Frontal dynamics have been 

shown to conform to theoretical predictions, and an evaluation of the key frontal 

discrimmators has confirmed the validity of their use in such an environment. 

The development of a multibeam sonar refraction model has facilitated an assessment of the 

accuracy of hydrographic surveys conducted in the presence of a tidal intrusion fronts. Major 

reductions in swath width have been shown to be required when traversing a tidal intrusion 

front, with a flat sonar transducer array providing the most effective survey results. Under-

sampling the sound velocity field in the vicinity of a tidal intrusion front leads to major depth 

errors usmg all multibeam sonar transducer configurations; hence, accepted methods of sound 

velocity sampling in estuarine environments should be updated with immediate effect. 

Recommendations have been made that sampling in such an environment is undertaken at 

least hourly, at intervals of less than 50 m in order to maxhnise hydrographic survey 

efficiency. 
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