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ABSTRACT

In this study we applied the Bottom Tracking (BT) of Acoustic Doppler current
Profiler (ADP) to measure the bed velocity. Flume experiments were conducted with a
mobile-bed carrier moving in a constant-velocity full-transport mode. The effects of pulse
length, bed velocity, and bed type on the accuracy and precision of BT were investigated.
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The results indicated that the homogeneity and grain size of bed material affects the
accuracy of BT. For homogeneous fine material, the variability of signal reflections
induced by the irregularity of bed surface became less and thus raised the accuracy. The
averaging effects associated with the increase of measurement time and data quantity
would effectively reduce the BT error. The accuracy and precision of BT became higher
as the pulse length or bed velocity increased, especialy for mixed bed. For the current
experiments in a constant-velocity full-transport mode, the instrument noises induced by
the heterogeneous bed material were the primary source of error. The overall performance
of BT improved with the increase of pulse length; however, there exists an upper limit of
~85%. According to our study, when BT is applied to measuring the apparent velocity of
sand and gravel bed, the pulse length of 30~60 cm could be used to ensure an 80% overall
performance, an optimal pulse length could be further sought if adjusted to suit the in-situ
condition of suspended material.
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