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Abstract

Modeling water velocities and depth for riverine aquatic habitat analysis requires fine-scale surveys of river bathymetry. The
presence of submerged large woody debris (LWD) distorts the results of acoustic bathymetry surveys and subsequent modeling
if the LWD data is not separated from the background river bathymetry. Submerged LWD typically appears in digital acoustic
data for a low-gradient sand-bed river as impulse spikes of a few data points with a substantially shallower depth than the
surrounding data. This paper examines the performance of linear and nonlinear filtering algorithms for removing impulse spikes
from a digital bathymetry signal. A synthesized data set is used for control tests that quantify the error associated with each
method. The more successful nonlinear filtering techniques (median and erosion filters) are used to filter single-beam
echosounder data, from the Sulphur River in northeastern Texas, USA. Median filtering proved to be the best technique for
removing LWD impulse spikes while leaving the background bathymetry relatively unchanged. Efficient automation of spike
removal from a data set requires a method for selecting the filter characteristics without recourse to engineering judgment or
prior experience. A method of a priori selecting the minimum filter order based upon the physical scales of the LWD and the
statistics of the data separation in the survey is proposed based on scaling analysis, and validated with the study results.
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1. Introduction

Obtaining an accurate bathymetric map of ariver or
stream is necessary for hydraulic modeling and aquatic
habitat analysis (e.g. Carter and Shankar, 1997;
Crowder and Diplas, 2000). In many low-gradient
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rivers common to the southeastern US, the presence of
submerged large woody debris (LWD) may distort an
acoustic bathymetry survey and subsequent interp-
olation of survey data to a modeling grid. Fig. 1 shows
a section of the raw data record from a survey of the
Sulphur River (Texas) conducted during high flow
conditions in May 2001 by the Texas Water Develop-
ment Board (TWDB) to support instream flow analysis
for aquatic habitat (Osting et al., 2004). The Sulphur
River is a low-gradient, predominantly sand-bed river
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