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How to correct for moving bed using SonTek ADCPs

The challenge

In hydrology, a moving bed refers to sediment on the bottom of a river, channel, or stream that is actively transported
downstream by flowing water rather than remaining fixed in place. This movement can occur as particles roll, slide, or
bounce along the channel bed, especially during higher-flow conditions.

A moving bed matters because it can affect flow measurement accuracy, particularly when using acoustic instruments
such as ADCPs, since the instrument may incorrectly interpret bed movement as boat movement or flow velocity
distortion. Correcting for a moving bed is therefore necessary to ensure discharge measurements are accurate,
especially in sediment-laden or fast-flowing rivers where bedload transport is significant.

When using bottom track, a moving bed appears as an artificial upstream movement of the of the boat (or boat track)
relative to the riverbed. This happens because the instrument assumes the bed is stationary, but if sediment on the
bottom is actually moving downstream, the ADCP interprets that motion as if the boat were drifting upstream. As a
result, the measured water velocity and discharge can be biased low unless a moving-bed correction is applied.

SonTek ADCP solutions and how-to'’s

The SonTek M9 and RS5 have two options for detecting and correcting for moving bed: the loop method and the
Stationary Moving Bed Analysis (SMBA) method. For details on how to perform the loop or SMBA method specifically,
please see the following references:

Loop method: https://pubs.usgs.gov/sir/2006/5079/
SMBA: https://water.usgs.gov/water-resources/software/SMBA/SMBA_Algorithms.pdf
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In the SonTek RSQ software,
either moving bed test
method can be accessed
from the top left button
banner during a Moving Boat
measurement:

Loop Method

Ship track data using
Bottom Track as the track
reference will look similar
to the following when a
moving bed is present
during a loop test.

Here, the endpoint of the test
(highlighted with the circle)
is upstream of the starting
point, suggesting a moving
bed.

In order to apply a moving
bed correction, first collect
the moving bed correction
measurement(s) according
to processes outlined in the
examples above.

To apply a Loop moving

bed correction, open the
measurement file, and select
Loop Method from the drop
down menu under Discharge
Settings.
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The Loop Method dialog shows options for selecting
which Loop measurement to use (if there is more
than one), whether or not a moving bed is detected,
and gives the user options on which transects to
which the correction is applied.

Click “Apply” to use the loop moving bed correction.

SMBA Method

& Loop Method

Loop Method Files
Distance Made Good (ft)
Loop Time (seconds)
Moving Bed Velocity (ft/s)

Flow Velocity (ft/s)

|02-Laop_202001 07140137

| 7.605

| 189

| 0.0402

[ 16444

Moving Bed Direction {deg) | 3073

Flow Direction (deg)

[ 16259

Estimated Percent Correction (%) | 245

Percent Bad Bottom Track (%) | 053

Difference in flow direction between out and back sections: 0.27 deg.

Loop indicates a moving-bed - select transects to be corrected

[#104-Transect20200107145725
[Z105-Transect20200107150612
[¥106-Transect20200107150923
[¥]07-Transect20200107151313
[#]08-Transect20200107152037
[#109-Transect20200107152649

An example of an SMBA test showing a moving bed is below. Notice the upstream apparent movement of

the ADCP while it is held stationary:

To apply an SMBA moving bed
correction, open the measurement
file, and select SMBA Method
from the drop down menu under
Discharge Settings.
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The SMBA dialog gives feedback
on whether or not a moving bed
is present, recommendations on

whether additional SMBA stations Pl ! B S S D R B
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When a moving bed correction is successfully applied, the corrected discharge (Q) values will appear in the
“Total Q Corrected” column in the Discharge Summary:
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Note that original non-corrected Q values will always be preserved in the “Total Q” column, and the “Total Q
Corrected” column contains the corrected Q values. If you do not see this column present in your Discharge
Summary, right-click on the column titles to toggle on this selection.

In general, we recommend using the Loop or SMBA moving bed methods as a way to detect a moving bed.
If a moving bed is detected, the best option is to move to GNSS as a ship track reference when possible for
final Q. If GNSS is not possible, then the next best option is to use a moving bed test correction.
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