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Abstract

In 1976 the Belgian Government decided to enlarge the harbour of
Zeebrugge and to execute an artificial beach renourishment on the
beaches at Knokke-Heist. A comprehensive survey program along the
24 km coastline was conceived using remote sensing techniques.
This enabled correct momentary recordings of the beach areas, the
production of differential charts and calculations of dune and
beach volumes. However, the observations of the nearshore and
offshore areas from ordinary survey vessels take too long so that
no accurate momentary recordings of the seabottom topography can
be achieved. On these grounds, in 1983, the Belgian Authorities
have instructed the Eurosense Belfotop Company to develop an
effective measuring method based on the use of a hovercraft.

This hovercraft platform, named "BEASAC" and designed for
hydrographic surveys, is now used for monitoring the coastal
morphology and the dredging activities in the access channels to
the major Belgian seaports. On the basis of the "Beasac"-soundings
of the nearshore area and the aerial remote sensing data of the
beach, charts and differential charts of the combined beach and
nearshore area are produced.

The results of this technique are very promising and will be
incorporated in the further survey programs ordered by the Belgian
Authorities as a substitute for the classic bathymetric vessel
soundings.
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Although the idea to use a hovercraft for hydrographic purposes is
not new, earlier attemps encountered numerous difficulties.
Nevertheless the demand for hovercraft in surveying is likely to
increagse significantly. A first problem to be solved is the
realisation of an accurate positioning system, not only with
regard to the horizontal coordinates but also for the vertical
location with respect to a fixed datum., Furthermore the speed of
the craft leads to registration and treatment of a great amount of
data, which is only feasable using special computer techniques.
Finally, the craft had to be equipped as a reliable, fast and
manoeuvrable high speed survey vessel,

An extended test program was set up and realised. The accuracy of
the depth measurements in shallow water was checked by the
terrestrial surveying of control points in the tidal zone between
high and low water. The deviations between both methods were, on
average, less than 10 centimers and consequently acceptable.

5. Combined charts of beach and nearshore area

On the basis of the aerial remote sensing data of beach topography
and the BEASAC-platform soundings of the nearshore area a chart
showing the combined beach and nearshore area was realised.
Differential recordings of this total area, above and beneath the
low water level line are easy to produce and give a much better
insight into the morphological changes of the coastal area.
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Fig. 2. : Combined chart of remote sensing and BEASAC data
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Figure 2 shows the very first combined relief map realised with
both aerial remote sensing techniques and Beasac soundings. The
difference in data between the two methods in the overlap zone is
only 10 centimeters on average.

In this way, charts of the total area east of the Zeebrugge
harbour were made by a combination of remote sensing and Beasac
data. While this area was normally covered by classic bathymetric
vessels over a period of two to three months, it is now done by
the BEASAC-platform in four to six days. Such a map can be
produced on regular basis and accurate differential charts become
also possible now.

After the execution of the test program, the newly developed
sounding platform was accepted by the Belgian Authorities. It is
now used to observe the beaches and nearshore areas of the Belgian
Coast.

6. Control and monitoring surveys

The advantages of a fast moving survey platform are also obvious
in other applications such as : the control and monitoring of
dredging activities, and the monitoring and charting of large
remote oceanographic territories. The accuracy of the measurements
effected at high speeds of up to 50 km/h, in large areas such as
open sea channels or sand bank configurations, was checked by
classic bathymetric soundings from an hydrographic vessel. Under
normal conditions the difference between both methods is less than
20 centimeters.

In this manner the Beasac platform is successfully employed for
monitoring the evolution of the access channels to the major
Belgian seaports, and for supervising the extensive dredging
operations at these locations. The major advantages of the
Beasac~system -~ namely the fast moving and accurate soundings -
have proved to be important assets in observing and controlling
sedimentological and dredging processes. More frequent charting
allows evaluation of the need for, and the effectiveness of,
dredging operations.

Figure 3 shows a nautical chart with absolute depth values
realised with the BEASAC-platform. The represented zone is the
entrance channel to the new outer harbour of Zeebrugge.

Differential depth charts of the the same area between two Beasac
observation campaigns are also produced. These charts are very
useful to monitor dredging operations.

The newly developed air cushion platform can indeed be considered
as an important contribution towards more accurate and economical
observations of morphological processes both natural and/or
artificial.
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Fig. 3. : Nautical chart of the entrance channel to

the port of Zeebrugge made by BEASAC
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