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The problem

Excess sediment in surface waters can degrade habitat, cause
sedimentation of reservoirs, and increase costs of water
treatment




The problem

Streambanks are a leading source of sediment to downstream

waterways, especially in the Piedmont
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The problem

Streambanks are a leading source of sediment to downstream
waterways, especially in the Piedmont
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Watershed-scale sediment modeling
Streambank erosion contributes 28% of the sediment load in

the Chesapeake and Delaware basins

Sediment mass balance

(Talyr) Streambank] Residual Upland
erosion source erosion
5.1 4.8 16
Downstream
export
13

93 8.2

Floodplain Upland

>z deposition deposition
a USGS
azl

N e Delams

e Lo Delaware
B e « = AR
! 7 Chesa,pe?ke ;{ggtershed
e e v 1

\\ Watershéd B Y —AY

\‘ ,\/{ L=t 3 ;P& \ /

|

J > ‘fz&a {fﬂt /
/
{

- }; a7
"t‘. "‘
e
/’/ =
T |
o L >7’f of
__ \f S ]
\ N\ /
\‘\ . ,j/
\\ \'\\ ,_,-"
e
'\\ “‘5\\(“;“’
7 :
{ / Explanation
)

X A Piedmont

}EM,Q ‘ 150 300 \
I * - 1km : “\\

Noe et al. 2022 Environ. Res. Lett.



https://iopscience.iop.org/article/10.1088/1748-9326/ac6e47/meta

Watershed-scale sediment modeling
Streambank erosion contributes 28% of the sediment load In
the Chesapeake and Delaware basins
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Streambank erosion watershed
equates to a cost of

$137 million annually
In Chesapeake and

Delaware Basins
Hopkins et al. 2023 J. Env. Man.
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https://doi.org/10.1016/j.jenvman.2023.118747

Watershed-scale sediment modeling

Zoom Into the Piedmont and 75% of the streambank sediment
export iIs from headwater (1-2 order) streams
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https://doi.org/10.1016/j.jenvman.2023.118747

Sediment Yield in Megagrams per Square Kilometer per Year
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SPARROW sediment modeling

In North Carolina, 62% of the sediment load can be attributed
to in-channel sources like streambank erosion
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https://doi.org/10.5066/P97MV16H

SSC Annual Yield (tons/acrefyr)
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In Atlanta: Sediment export is variable across urban
watersheds and between years.
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https://pubs.usgs.gov/sir/2023/5035/sir20235035.pdf

Working toward a solution

Assess streambank er
support the Cityos e

osion hotspots along
fforts of prioritizirt

Objectives

1. Conduct field assessment of streambank
erosion potential at select stream reaches
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Field rapid assessment of stream conditions

124 sites across Raleigh
A Bank erosion hazard index (BEHI)
A Rapid geomorphic assessment (RGA)
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https://doi.org/10.5066/P97JBT2T
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Histograms of some of the field data
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Histograms of some of the field data
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Histograms of some of the field data
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BEHI: Moderate
BEHI: Extreme PIGEON HOUSE BR TRIB ABV GLENN AVE AT
RALEIGH, NC

Headwater
Streams
Drainage
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BEHI: Extreme BEHI: Moderate
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Field Rapid Assessment

Bank Erosion Hazard Index Scores

77% of
sites rated
high or
greater
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Working toward a solution

Assess streambank e

r on hotspots al ong
support the Cityos e rt

s of prioriti zirt

Dataset footprints hased on year of lidar collection

Objectives

2. Develop geospatial datasets that can be used
as a proxy to map potential streambank erosion
hotspots
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Geospatial datasets generated from lidar for
years 2013, 2015, 2022

Processing lidar
A Interpolate a bare earth
surface

A Exclude building and
vegetation lidar points

A QL2 = 1-m cell size

A Snap grids
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Geospatial datasets generated from lidar for
years 2013, 2015, 2022

Processing lidar
A Interpolate a bare earth
surface

A Exclude building and
vegetation lidar points

A QL2 = 1-m cell size

A Snap grids
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