Boundary Shear Stress Along Vegetated Streambanks

Introduction

Damages associated with sediment cost $16
billion annually?.

Streambank retreat can contribute up to 85%
of total sediment yield? and occurs due to a
combination of three processes:
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This study focuses on fluvial erosion
predicted by the excess shear stress
equation3, specifically on estimating
streambank boundary shear stress (SBSS)
along vegetated banks.
where
! )a e=erosion rate
¢ a=exponent (assumed 1)
t, = applied shear stress (SBSS)
ks = soil erodibility
t. = critical shear stress

Goals and Objectives

This study will examine the theory and

instruments used to measure vegetation

influences on SBSS, following three specific

objectives:

1. Determine amethod for measuring SBSSin the field along
hydraulically rough streambanks

2. Bvaluate effects of streambank vegetation on SBSS

3. Develop predictive methods for estimating SBSS based on
measurable vegetation properties
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Tom'’s Creek in Blacksburg, VA was selected

as the prototype steam.

The upper reaches contain three distinct
vegetation types:

Forested Mixed (shrubs) Herbaceous
Scaling followed a Froude scale modeling
(FSM) technique to construct model

streambanks in the flume.
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Initial field measurements were collected to
characterize the three stream reaches.
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A flume model will be created using the field measurements.

One model streambank of the prototype
stream will be constructed for each
experimental field reach.

Streambank boundary shear stress will be calculate by four methods, using three instruments
to measure velocity. For this study, measurements made by a hot-film anemometer (CTA) will

be considered representative of SBSS.
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Velocity Instruments :

Measurements will be made along a grid in
the test section of the flume (n=20), and a
method for measuring SBSS along vegetated
streambanks will be determined.
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A predictive method will be developed from
SBSS measurements and
vegetation/channel properties from the
flume data. The predictive method will be
verified with field data from the prototype
stream.
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Expected Outcomes

1. Field method to quantify SBSS on vegetated
streambanks

2. Evaluation of velocity profiles along
hydraulically rough streambanks

3. Insight into observed differences in stream
width as a function of riparian vegetation type

4. Evaluation of spatial variation in SBSS in
vegetated streams

5. Identification of relevant measurable
vegetation properties which describe the
influence of vegetation on SBSS estimates

6. Prediction of SBSS based on easily
measurable vegetation properties
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