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Hydroacoustics is a compelling technol-
ogy that can provide surrogate measurements
of suspended-sediment concentration (SSC)
with improved spatial and temporal resolu-
tion, after calibration to physically sampled
concentrations in rivers and streams. The
advantages of hydroacoustic metrics as sur-
rogates of suspended sediment—compared
to today’s manually intensive techniques,
which originated in the 1940s—include large
sample volumes, potential for simultaneous
velocity measurements, and environmental
robustness. However, consensus has yet to
be derived on standard protocols for deter-
mining acoustic attenuation, adjusted back-
scatter amplitude, and sediment-size effects.
Hydroacoustic technologies for bed load lag

those for suspended sediment but are no less
compelling. Hydroacoustic technologies for
bed material characterization are relatively
mature and commercially available.

The Consortium of Universities for the
Advancement of Hydrologic Science, Inc.
(CUAHSD); U.S. Geological Survey (USGS);
Subcommittee on Sedimentation, Advisory
Committee on Water Information; and Fed-
eral Interagency Sedimentation Project con-
vened this workshop at the National Conser-
vation Training Center to (1) promote infor-
mation exchange among scientists, manu-
facturers, and managers and (2) provide a
forum for those working in different environ-
ments and disciplines to share experiences
and evaluate opportunities to advance the

technology and its application to research
and broad-scale operational use.

Presentations addressed the physics,
methods, and examples of passive and
active hydroacoustics for quantifying sed-
imentologic and related hydrodynamic
properties of rivers and streams. More than
60 participants shared examples of opera-
tional projects estimating SSC, sediment
flux, bed load, and bed material character-
istics. They discussed instrument develop-
ment needs, metadata requirements, and
standardized protocols development. While
fluvial environments were the focus, discus-
sions included the relevance of this technol-
ogy to lakes, reservoirs, estuaries, and the
coastal zone.

The workshop clearly demonstrated the
potential to estimate selected sedimentary
characteristics from calibrated acoustic
backscatter and attenuation. This was evi-
dent not only in proven physics and exam-
ple projects but also in the near-ubiquitous
usage of acoustic instruments for stream-
flow velocity measurement. The workshop
also showed that methods and acoustic
metrics for characterizing sediment are
inconsistent between different studies and
instruments. Questions remain about how
acoustic backscatter should be normalized

to isolate the effects of sediment and how
acoustic attenuation should be determined.

Participants advanced ideas for more sys-
tematic research into how sediment and
hydrodynamic (including turbulence) quan-
tities can be determined from hydroacous-
tics. They stressed that physical sampling
remains essential for sediment character-
ization. Better communication with instru-
ment manufacturers and more complete
and detailed metadata also are essential to
resolving inconsistent acoustic metrics and
signal processing. Participants agreed that
with systematic research, continued commu-
nication, and interim guidance, this poten-
tial can quickly move into broad-scale oper-
ational use for estimating sediment charac-
teristics from acoustic metrics.

Presentations are available at http://www
.cuahsi.org/ws-hydroacoustics.html.
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