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Beach Wrack

Vegetative, algal, or woody matter from seaside coastal formations or
seagrass beds that is initially deposited at the high-water line
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Home / News / Health News / Huge Mass of Sargassum Sea...

Huge Mass of Sargassum Seaweed Is Targeting
Florida's Coast, With Hazards to Health

By HealthDay @ May 26, 2023, at 11:00 a.m.
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Giant blobs of seaweed are hitting =~
Florida. That's when the real problemg , ~
begins 2

MAY 5, 2023 - 5:04 AM ET
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A Theoretical Synthesis
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1). Vegetation Plantings (fast and expensive)

2). Allow natural propagation of vegetation (slow and cheap)

3). Wrack (fast and cheap)

Disturbance
Event

Dune Vegetation
Formation Establishment




Wrack Field Experiment #1: pif
Debordieu Island, SC

An overwash plain
developed associated with
high waves and water
levels during a mid-latitude
cyclone coinciding with an
abnormally high tide (king
tide) on 7 November 2021

Measured still water level
of 2.6 m NAVDS88, which
was the 5™ highest water
level in 34-year record (Ellis
2022)

Deposited 1,440 m? of g
wrack on the washover
plain
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Washover Plain
Evolution

Washover plays an active role
in translating barrier islands
landward (bolan, 1972)

Aeolian processes can enhance or
dampen the effect of landward
translation

In the absence of surface
roughness, washover plains
can act as huge sediment sinks
in a system.

The addition of wrack can
have a positive roll in
preventing volume loss.




ical data collecte

(o]0
(@)
S
(@)
=
Q
B =
>3
o 3
I &
9
<
[ )
-
S
)
()
%)
X
O
U
B <
zo) n
K
o
B 2
>
L S
QO
.m A
W)
Re)
B &
(M) I~










Roughness Element: C1
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Wrack Field Experiment #2:
ERDC Field Research Facility

27 September 2023

2 Small Field Experiments:
| Time Scale Focus: Minutes to Hours * to measure the rate of wrack pile infilling
= * to measure flow reduction in the lee of the
wrack pile

_____ Wrack piles and instrumentation deployed during
=== = 3 falling tide.
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Wrack Field
Experiment #2:
ERDC Field
Research Facility

2 ATMOS 22 Sonic
Anemometers
deployed 0.5 miin
advance of the wrack
pile crestand 0.5 min
the lee of the wrack
pile crest.

Measurements
collected for ~3 hours
at 5 min sampling
interval




Wrack Field
Experiment #2:
Measurements

Wind Velocity Comparison Upwind and Downwind of Wrack Line
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Wrack Field
Experiment #2:

Measurements
(cont.)

Sedimentation and Infill of Discrete Wrack Pile
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Wrack Field
Experiment #2:
Conclusions

Shear velocity reduction in the
lee of wrack piles is dynamic
and is modified by sediment
infilling.

Sediment infilling takes place
on an order of hours under
steady transport conditions.

Further field work should more
rigorously measure on the
second to sub second scale
while measuring infilling mass
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Multi-fraction aeolian sediment transport and morphology change

model for coastal systems
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Wrack Parameterization in AeolLis

WIND
= | oo 15%

Renken (2015) compared the flow reduction in
the lee of short grass, tall grass, and shrubs.

Aeolis uses the shrub field data collected from
Renken (2015) to reduce the shear velocity
values in the lee of the wrack pile by 85%.



= AEOLIS_—

Modeling Approach: Wrack Parameterization in AeoLis

1. 1D Proof on Concept Simulations applied to
SC/Field Site 1

WIND
2. 2D Hindcast Simulations applied to SC/Field :> 100% ﬁ 15%

Site 1

3. Exploratory regional scale simulations
Renken (2015) compared the flow reduction in
the lee of short grass, tall grass, and shrubs.

AeolLis uses the shrub field data collected from

Renken (2015) to reduce the shear velocity
values in the lee of the wrack pile by 85%.



Initial 1D Run -
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Initial 1D Run

206} I Wrack Location
2.04
15 cm wrack pile used with - I peposition at Wrack
wind speeds from Jan 2022 5 2 j Sediment
2 100 Pickup/

. Em- [ Deflation in
Winds assumed to be shore gm_ Lee
normal W gl

18F
No Tides — T

Cross-Shore Distance (m)

22
. Wrack Pile
gij I~
o
-
E1s-
=
2
§ 14
w
1.2
q |l 1 | 1 1 | 1 1 | 1 |
10 20 30 40 50 60 T0 B0 20 100 110 120

Cross-Shore Distance (m)



Additional 1D Runs
— Adding
Capabilities

15 cm wrack pile used
with wind speeds from
Jan 2022

Winds assumed to be
shore normal

Add Tides
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Additional 1D Runs
— Adding
Capabilities

15 cm wrack pile used

with wind speeds from
Jan 2022

Variable Wind Directions
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In 1D case studies, model
runs are overpredicting
wrack pile infilling in all
cases.

Disconnection could be
driven by complex
interactions of adjacent
wrack piles or other
complex changes in surface
roughness.
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Regional Map Local Wrack Dep. Digitized Wrack
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Wrack Field
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Wind Time Series

2D Grids with 20cm
resolution used to
simulate accretion and
erosion patterns on
beach at field site
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Exploratory Regional
Scale 1D Simulations

1 Year of winds, waves and

tides used to force AeoliS at
select locations across US East

and Gulf Coasts

Synthetic profile based on
measured morphometrics
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40°N

35°N

Latitude

30°N

Net Dune Growth — No

Wrack

| Tororlos |
Ml :ul}l &€  Grand Rapids

D etroit .

Buffalo

o Rochester 4

. T Albany

A Chicagogn ] ;
Cleveland o \ ®.
Fittsburgh : 0 rr. Yok
= Indianapalis Columbus | S 0 @ -
Kansas Cily ND AN _Cincinnati Fracalphia
; :‘-}1 Lowis i oV ashington
‘Louisville P _ @
' Richmond  porfalk
La faan .!--.-r-.-
Nashville © g paxville & ¥ Raleigh
Memphi { |I-|f|"-”-: W) ; 8 .
= g2 y ; r LI -
st eryille
5 o Allanta
Birmingham
k < . ; S lacksonville =
.b'll.hlll New Orleans
Crlaro
|500 km | BT o
IE':K.J mi | 1 Esf, HERE, Garmin, FAO, NOAA, USGS, EPA, AAFC, NRCan

90°W 80°W

Longitude

10

[msfmfy r)

dune

AV



Exploratory Regional
Scale 1D Simulations

Adding wrack on the upper
beach can modify transport
gradients, including trapping
wind-blown sand on the upper
beach and re-allocating
sediment that would be
deposited in the vegetated
dune lower on the beach profile

Trends are highly dependent on
local site properties

Difference in Result Including Wrack
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Drivers in Vegetation Emergence

Max Veg Emerge to Wrack Pile Size

Max Veg Emerge to Erosion Pin Change Max Veg Emerge from High Tide Line

R2=0.011 R2=0.00147 R2 =0.00386
P value = 0.669 P value = 0.876 P value =0.744
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Conclusions

« Beach wrack is an effective surface roughness element that Disturbance
plays critical roles in dune formation and vegetation

establishment. / Event \

« Initial incorporation into the Aeolis captures sediment
infilling capability; however, further work to refine the Dune Vegetation

magnitude of infilling and explore the height dependenceon  Formation ° Establishment
the flow reduction.

» While this presentation focused on the incorporation of
wrack into Aeolis, there is the capability to expand this work
incorporate wrack into CMS and GenVeg models moving
forward.

« This modeling work is being further supplemented with field
work from other EWN projects.
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