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DPC Sediment Monitoring

In order to evaluate the cost / benefit
ratio of increasing the depth of the Port
of Hamburg’s access channel from 14m

to 15m, the BAW needed to simulate how
the river’s increased hydraulic power
would affect the frequency of maintenance
dredging.

BAW engineers knew that even though
Hamburg’s around 50km from the sea,
the influence of saline water in the estuary
could invalidate the standard logarithmic
velocity profile assumptions used by one
or two-dimensional models. Which led
them to specify a BroadBand acoustic
Doppler current profiler (ADCP) supplied
by US-based RD Instruments.

The device generates high-resolution
velocity profile data, enabling it to
identify the shear in the water column that
precluded the choice of a two-dimensional
numerical model and required the use of a
more accurate three-dimensional model to
simulate channel shoaling rates.

And it was a typically thorough survey.
Over eight weeks, the BAW conducted

more than 2,500 river transects with a
vessel-mounted 600kHz Workhorse
Sentinel ADCP equipped with bottom
tracking. And collected data from nine
self-contained, upward-looking 1,200kHz
Workhorse Sentinel ADCPs placed in
Flotation Technologies’ trawl-resistant
bottom mounts at various locations in the
middle of the shipping channel.

The resulting data was used to verify

the need for a three-dimensional model
and was a crucial component of the
calibration of unknown model parameters
and for verification of the model’s
performance.

BAW plans to verify numerical model
performance by making future ADCP
surveys and then calibrating the ADCP
BroadBand acoustic backscatter with
Dutch firm Aquavision’s Plume Detection
Toolbox software. Delegates to
WODCON XVII (see the official
programme that comes free with this issue
of DPC) will get the chance to visit the
BAW and see for themselves how the
research is progressing. And like them,
you probably need a little...

BACKGROUND INFORMATION
Suspended sediment transport, by nature,

is a dynamic process as sediment particles
move with currents that vary in magnitude

and direction within the water column ...
and settle at rates proportional to their size.

Understanding the effect suspended
sediment has on natural habitats and on
channel shoaling rates is a unique and
necessary challenge. That’s why the Elbe
project outlined above – and a recent
study at North Carolina’s Cape Fear in
the USA, which I’ll look at later – make
interesting reading as both feature
innovative use of ADCPs with BroadBand
signal processing to track sediment plumes
created by dredging operations and to
evaluate sedimentation models.

Such ADCPs are typically used to create
profiles of water velocity in everything
from open oceans to inland streams. They
work by transmitting sound at a known
frequency and calculating the Doppler
shift (frequency change) of sound waves
reflected from suspended particles in the
water column. In turn, the Doppler shift’s
used to compute water velocity at various
points along the beam, resulting in a
profile of current velocities.

Thanks to such recent technology as
RD Instrument’s patented bottom tracking
algorithms, measurements made from a
moving vessel – resulting in cross-sectional
profiles of channel currents – are now
easier to produce because the movement
of the ADCP relative to the bottom is
measured.

The ADCP can also measure acoustic
backscatter, a technique similar to many
other methods of quantifying turbidity.
When the concentration of suspended
sediment within a water column increases,
there’s an increase in the measured
acoustic backscatter too, allowing the

Rising To The
Challenge

Tasked with evaluating a proposed dredging project
on the River Elbe, Hamburg’s FEDERAL WATERWAYS AND
RESEARCH INSTITUTE (BAW) faced the challenge of
predicting changes in shoaling rates caused by a
deeper channel – PAUL DEVINE had the answer

Surveying transects
on the Elbe

� Loading ADCPs into their Flotec
bottom mounts – the orange
components hold the ADCPs and can 
be acoustically released from the 
silver ballast components for easy
instrument recovery
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