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Hurricane Impact along LA/TX Coast

MODIS imagery captured on NASA'’s Terra Satellite. 26 Oct. 2008
Credit: Jeff Schmaltz, NASA, GSFC



Presentation Qutline

* Prospective Sand Mining Scenarios

* Research Progress
* Field Surveys

* Bottom Boundary Layer Dynamics
* Numerical modeling
* Implications associated with Targeted Sand Mining

* Final Report Submission
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Cumulative Extraction of Sand from
the West and East Shoals

Expected Sand Volume:
17,000,000 m3

Post Dredging
bathymetry:

1: 7 m isobath for west
shoal and

2: 8 m isobath for east
shoal
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Targeted Mining Scenario

Holly Beach Restoration Project. Proposed Mining Area
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Met-Ocean Conditions: Yearly Statistics

Data compiled from NDBC Buoy 42035
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Research Objectives

In situ measurement of wave/current/sediment
characteristics of Sabine Bank

Quantification of bottom boundary layer
parameters

Implementation of 34 generation wave and
current models: Effect/s of sand bank on the
local hydrodynamics

Quantification of changes to the
hydrodynamics due to targeted sand mining



Instrumentation & Logistics
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Meteorological Data

Spring 2004

Cold Front Season :

0 # of storms passed during
the deployment = 10

o Max. wind speed = 10 m/s

o Air temperature drops with
the passage of cold fronts
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Wave/Current Data

o Wave energy attenuation:
offshore to nearshore

o Onshore currents prevail
along the shoal crest

o Offshore currents
dominate the nearshore
station

Shoal crest

Hs (m)

WEDCTyImis)

100 200 300 00 GO0 a0 T00 00 o0 1000
Hawns o O3 12004 2300 GMT

Nearshore station

velaaity{mis)

He {rri)

T T T T T T T
i
*

H"F e

F
1 =
100 200 300 A0 i LRl a0 FI0 =0 n)

L dh 4

ol
200 ann &00 SO0 00 00
Haurs Teddn 03 220008 0200 (ST




Hydrodynamics During Summer 2008

Cross-shore wind stress
dominates the summer
months

Currents over the shoal
during summer: strong
easterly surface flow was
observed

High SSC was occasionally
observed at the upper OBS

Heterogeneity of the shoal
sediment fabric
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Wave Spectral Evolution

Wave Spectrum Baced on Pressure

Shifting of energy spectrum W ﬂ i
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BBL Parameters: 2008

Bottorn Boundary Layer Parameters at Sabine Bank crest (May-July, 2008)
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Threshold conditions for

and transport exceeds

conditions

BBL Parameters: 2004
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Numerical Modeling

Conventional wave modeling- rectangular structured
meshes

Complexities in simulating wave transformation
along the coastal waters

MIKE 21 and MIKE 3: Fine flexible mesh helps
resolving the wave field around the barrier islands,
channels, and shallow banks



Domain Bathymetry & Grid
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Input Parameters

Wave Modules

Input parameters

Data Sources

Output Parameters

MIKE 21 SW (Flexible Mesh)
WAVE WATCH Il
SWAN (Flexible Mesh)

Wind (10 m above Sea Level)

NOAA (NCEP NARR)
NOAA (AOML/HRD)

Bathymetry NOAA NGDC (Gridded data sets)
DHI Global Tide Prediction
Water level
database
Grain Size USGS usSEABED

Bulk wave parameters
Directional wave spectra
Bottom orbital velocity
Radiation stress

Hydrodynamic Modules

MIKE 21 HD (Flexible Mesh)
MIKE 3 HD (Flexible Mesh)

Output Parameters

U & V velocity components for
multiple layers in the water column
Water level fluctuations

Volume transport




Wind Data

AOML/HRD H* wind (Resolution ~6 km) is blended with NARR/NOAA
archived wind ( Resolution ~ 32 km)

Hurricane Gustav at 1330 UTC, 01 Sept. 2008 Hurricane IKE at 0730 UTC, 13 Sept. 2008
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Shoal Sediment Distribution

SB_domain_20081203 mdf
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Model Validation

In-situ Vs Simulated Wave Characteristics at NDBC 42001 station
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Model Validation (continued)

Ini-situ Vs Simulated Wave Charactenistics at NDBC 42035 station
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Model Results: Spectral Evolution
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Model Results (continued)
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Wave Transformation over the Shoal

Hs= 6m, T = 11s, Direction = 160 Degrees ( Hurricane Conditions)
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Wave Transformation (continued)

Hs= 4m, T = 9s, Direction = 160 Degrees (Tropical Storm Conditions)

1. NE wind , 12 m/s 3. SWwind, 12 m/s
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Wave Transformation (continued)

Hs= 3m, T = 7s, Direction = 160 Degrees (Extra Tropical Storm Conditions)

1. NE wind , 10m/s
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Wave Transformation (continued)
Hs= 2m, T = 6s, Direction = 160 Degrees

1. NE wind , 5m/s 3. SWwind, 5 m/s
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Hydrodynamic Modeling (MIKE 3 HD)

o Simulation period
December 2006

0 Barotropic mode

o Forcing functions:
Tide and NARR wind
fields

RESULTS:

o The current fields are
stronger around the
shoal

0 Bottom currents during
winter can transport
sediments
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Hydrodynamic Modeling ( continued)

o Simulation period
May—June 2008

0 Barotropic mode

o Forcing functions:
Tide and NARR wind
fields

RESULTS:

o The summer current
fields are stronger
around the shoal

o0 Bottom currents are
feeble
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Hurricane Simulation Using
WAVEWATCH Il and SWAN

30

Domain

20

S
AR
RSN A
72 <5

S e A v AV
RRNEN

[}
o

Grid

s )

£
oy ‘fﬁhfnﬁré

ORI,
KIS A A
RO ARSI K

Latitude

ra
=

and Mesh .|

208

- T il )
-85 -56 -S4 52 -850 -85 -86 -84 -82 -80
Longitude



‘Wave Attenuatior}i ovet ;'t..th‘,'? Shoal: @&
Pre- and Postj_g_[_edgingf-.,;c:on_dit:_ion.sﬂf;_ilk.

E t by

ke

Gustav

i I.-_.I et ' Cu I -+ . ; _' : s - %
I, - ."'--.. .— - '1. b - : .-':- r ey o —. z
4 Py = e
o A fiod : e T == =
= " .. ! I 1-. - !! 14 ios . mPifee=mAT i — '-'-._-" ."
..... ¥ r.l._.-_ 2 .:.:. - . 5 o _I; - ..-,_.. 1:.; = e " e
i Fin e " 4 — o 7
s K I, VL |
ol P 2
L Y o
- ¥
Ti{
0 :
—t— g
1.5 == Rmv
frmag
B 200 e
974
Image & 20 L
2RI M OB 00" W
05 Max diff=0.01 m
= Max Rel: 2%
i T

E20/0E000  BASMOS000 E30/08 000 854008000 975708 000 914708 0000 9719408 0:00



Relevance of the Study

Extended monitoring of the wave/current/
sediment characteristics of the shoal

Estimated the bottom boundary layer
dynamics associated with different energetic
conditions

Implemented of a suite of 3" generation wave
and hydrodynamic models for simulating the
complex wave and current transformation over
the shoal

Evaluated the implications of sand mining,
especially in the context of the targeted mining
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