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[1] Moving boat acoustic Doppler current profiling (ADCP) is increasingly used to measure
discharge in large rivers.We investigatewhether useful information about bed shear stress can
be recovered from such data. Alternative ways to estimate local bed shear stress using the
logarithmic law of the wall and spatial averaging are tested using ADCP transects across
lower Fraser River, Canada. Repeatability is assessed by comparing estimates from outward
and return boat tracks. The most precise method uses the vertically averaged mean
velocity and a zero-velocity height based on bed grain size information. The accuracy of the
assumed zero-velocity height can be judged by consistency between estimates using
mean velocity and near-bed velocity. Shear stress estimates from unconstrained log-law fits
are less repeatable and tend to overpredict, and mean shear stress estimates using the depth-
slope product are unreliable in this river because of nonuniform flow.
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1. Introduction and Aims

[2] Gravel bed rivers normally have a pronounced bar-
pool-riffle morphology over which there is considerable
spatial variation in flow depth (h), vertically averaged mean
velocity (U), and local bed shear stress (t). This hydraulic
diversity is important for in-stream ecology and is respon-
sible for the divergence in bed load flux that creates and
modifies the morphology through local erosion, deposition,
and sediment sorting. Until recently it was impractical to
gain a detailed knowledge of the velocity and shear stress
fields in such rivers because available current meters yielded
only single-point measurements, restricting data collection
to a few tens of points in each of several cross sections [e.g.,
Hickin, 1978]. However, the advent of acoustic Doppler
current profilers (ADCP hereafter, without implying any
specific instrument or manufacturer) now allows rapid
measurement of large numbers of vertical profiles of near-
instantaneous velocity from a stationary or moving boat.
Over the last two decades ADCP technology has developed
from being a novel tool for laboratory applications to a
viable method of measuring velocity fields in rivers. Doppler
profiling is increasingly standard for operational stream
gauging [e.g., Yorke and Oberg, 2002], is starting to be used
in research on flow structures and habitat in large rivers [e.g.,
Kostaschuk et al., 2005; Shields and Rigby, 2005; Ellis and
Church, 2005;Dinehart and Burau, 2005], and is potentially
useful for validation of CFD simulations.
[3] Our purpose in this paper is to investigate whether

useful information on local and cross-section average shear
stress can be recovered from typical moving boat ADCP

measurements made for stream-gauging purposes. Such
measurements are by far the commonest type of ADCP
deployment. They consist of a large number of near-
instantaneous velocity profiles closely spaced across the
channel. The individual profiles are highly irregular because
of turbulent fluctuations and instrument noise, but the
discharge calculation has high precision because it integrates
a large number of profiles and the errors are averaged out
[Muste et al., 2004]. Data of this type are not ideal for
estimating local velocities or shear stresses at particular
positions, for which repeat profiling from a stationary boat
[e.g., Kostaschuk et al., 2005] is preferable since that
averages the turbulent fluctuations. Nonetheless, moving
boat profiling has the advantage of continuous coverage
over long transects, and data obtained in this way are
becoming widely available. We therefore considered it
useful to explore how best to extract local hydraulic infor-
mation from routine data of this type and to assess the
reliability of the results. We do this using typical stream-
gauging ADCP measurements made in 1999 at a series of
transects across Lower Fraser River in British Columbia. As
is usual, the data include replicate ADCP traverses of each
transect. We take advantage of this to assess the precision of
alternative ways of estimating local shear stress by examin-
ing how repeatable the results are for replicate traverses.
Absolute accuracy is harder to assess since no other meas-
urements were made in 1999 from which we can make
independent estimates of local shear stress, but we investi-
gate the mutual consistency of alternative ADCP-based
methods and discuss how transect averages of ADCP-based
estimates compare with the traditional estimate of mean
shear stress from the depth-slope product.

2. Study Reach, Field Data, and Initial Data
Processing

[4] The ADCP data were collected in Lower Fraser River,
British Columbia, between 97 and 136 km from the sea
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