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Storm events In coastal
LOUiSiana NOAA Historical Hurricane Tracks

https://coast.noaa.gov/hurricanes/
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Sediment diversion
Projects by CPRA
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Delft3D

The Delft3D suite, developed by
Deltares, can carry out simulations of
flows, sediment transports, waves,
water quality, morphological
developments and ecology.

Delft3D-FLOW is a multi-dimensional
(2D or 3D) hydrodynamic (and
transport) simulation program which
calculates non-steady flow and
transport phenomena that result from
tidal and meteorological forcing on a
rectilinear or a curvilinear, boundary
fitted grid.

Delft3D-FLOW+Delft3D-WAVE

Inout Wind
P model

Water level
D-FLOW e8] p.WAVE

Radiation

stress

Salinity, D-SED,
D-MOR, D-WAQ, etc




Features

* Online coupling of FLOW and WAVE
* Nesting computation

* Levees

* Vegetation



Gulf-scale domain
Grid size: 184*178

Resolution: 6km (local domain area) — 55 km =

Time step: 6 min
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The biophysical characteristics of various vegetation types.

Average stem
density (m~2)¢

Average stem
height (m)

Average stem
diameter (mm)*®

Vegetation type

Vegetation

Abstract

During the summer of 2013, the U.S. Geological Survey,
Louisians State University, University of Lowisiana at
Lafayette, and the Louisiana Deparnment of Wildlife and
Fashenies Coastal and Nongame Resources Division jointly
completed an senal survey to collect data om 2013
‘Vegetation types i coastal Lowisisna. Plant species were
listed snd their sbundance classified Ou the basis of
specaes composinor and abundance. each marsh ssmplmg
station was assigned a marsh type: fresh intermedsate,
brackish, or saline (salfwater) marsh The current map
presents the dara collected in this effort

Methodology

There are oumerous datasets svalable to conduct
amalyses of marsh change m coastal Lowsiana Most prior
sruches have used exther Nanonal Werlands Inventory data
or vegemanion fype maps produced by O"™Neil (1949),
Chabreck and others (1968), Chabreck and Linscombe

988, 1997), Linscombe snd Chabreck (n.d. [2001]),
and others (2008). Durizg the summer of 2013, the
pcal Survey, Lowsians State Unsversity, Universiry
of Louisians st Lafayetse. and the Louisisns Department of
‘Wildlife snd Fishenies Coastal sad Nongame Resources
Divisicn joinsly completed an serial survey o collect dats on
2013 vegetation types in cosstal Louisiana (mble 1) The
current map presents the data collected m this effort

The 2013 serial survey was conducted from a 206 Bell Jet
Ranger belicopter by using tecknique: developed over the last
30 years while conducting similar vegetation surveys
Transects flown were onented in & north-south direction sad
speced 1 87 miles (mi) (3 kilometers [km]) spart. Sampling
sites were located at 8 spacing of 0.5 mi (0.8 k) slong ese
wansects. Transects covered coastal marshes from the Texas
State lize to the Misuisippi State line and from the northern
extent of fresh marshes to the southern end of salive (saltwater)
marshes on the beaches of the Guif of Mexico or of coastal
bays. Navigation along these Tansects and 1o each sampling

site was accomplished by using Global Positioning
System (GPS) rechnology and geographic mformation
system (GIS) software operating on a raggedized laptop.
a procedure that was established during the 1997
vegention survey by Chabreck and Linscombe (1997).
As the surveyors reached esch samphing station, plant
species were listed and thetr abundance classified On
the basis of species composition and abundance, each
marsh sampling station was assizned a marsh type
fresh, intermediate, brackish, or saline (saltwater) marsh
(Visser and others, 1998, 2000, 2002). The data
generated from the survey were later delmeated by using
the same base map as that used to map the data collected
during the 1997 (Chabreck and Linscombe, 1997), 2001
(Linscombe and Chabreck, n.d), and 2007 (Sasser and
others, 2008) surveys. Delmeations of marsh boundaries
usually followed namral levees, bayous, or other fearures
that impede or restrict water flow.

Fresh marsh
Intermediate marsh
Brackish marsh
Saline marsh

0.762 5.59
0.50° 2.03
0.50¢ 1.50
0.40¢ 3.67

578
2095
740
341

? United States Department of Agriculture (USDA) natural Resources Conservation
Services (NRCS) herbaceous plant online database (http://plants.usda.gov/java/factSheet).

b No data for Intermediate marsh, assumed the same as Brackish marsh.
¢ Randall and Foote (2005).

4 McKee et al. (2006).

¢ Visser (2007).

Saline (saltwater) marsh 729942 205397

Swamp 464305 188,100
Land type

Other—Noamarsh 1343326 543,625

Water 4,606,864 1364332

Total 10,039,583 4,062,875

trous =i 2001 asvessmen—Sak marsk dwback = Lowams Brows
marsh s mensgumnsnt systems, accessed Joma 4, 2006, at
. beounmank com dona 1l Shem
ONail T., 1946, The mmioat is Loisiass constal saarsbas: New Oriesss,
Louisims Wikdlie sod Fisharies Commission, 28 p.
Sasses. CE. Viasar, 1\, Mossos, Edeaond, Linscossbe, Job, and Hardey,
S.5., 2008, Vegstation types = cosstal Louisinsa .

‘Visuer, I, Sma. CE., Chsbeack RH. and Lisscomsbe, 1.G. 2000, Marsh
o e f 2 Chr P, Lo, USA: B« 3

Visae 3 Sesc CE., Chsbench, L. s Lisscombe, XG. 2002 Tha
Eswas, w215

EXPLANATION

2013 vegetation types

Fresh marsh—Typical vegetation is requenty dominsted by Panicum

hemitamon, Ssgttana lanctoka, Beochans baidwins, or Cladium

jamaicense. Other than these dommant plants, the following species

primanty occur in fresh marsh: Boshmeris cyindrica, C ephaianthus
taks, Colocasis es culents, Decodon versciletss, Nymphses
Sagigans latiohs, Sagitmia pistyphyia Schoenoplects

dettarum, and Triadenum virginicum.

Intormodiate marsh—Typcal vegetaton is frageentl dammated by

Leptochios fuscs, Pascum vigatum, Paspaium vaginstim, Phragmites

sustalls, o Schoencpiectus amenicsnus. Both inwrmediate and

brackish marshes can be darminated by Sparans patwns, tut

intermediats mas shes dominsted by Sp artins p st

species richness oftan including Sagitaria s 1

amenc anus, Beochans spp, and (or) Cyperus spp.

Brackish marsh—Typical vegetaton & often dominated by Sparana

patens butis accasonally damnated by Sparans cynosumides,

Sparana sparanse, or o eschoenus rodutus. Both mermediat and

brackish marshes can be dorminated by Sparina patens, bat brackish

marshes dorminated by Sparng paten s tycally have s small number

of other spacies such as Spartna swrmdlorm, (istic his spuc ta,

Junc us roemensnus, of Bolbosc hoenus robustis

Saline (sattwater) marsh—Typs cal vegetation s fraquently domnsted

by Spartns shemiflom, Distichiis spic ata, or Awc enrss germinans

Vegetation Types in Coastal Louisiana in 2013
Swamp
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Hurricane Isaac (2012)
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lsaac winds

- Hu, K., Chen, Q., and
Kimball, K.S., 2012.
Consistency in hurricane
surface wind forecasting:
An improved parametric
model, Natural Hazards,
61:1029-1050.
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Hs (m) by Isaac

Hs (m) during Hurricane Isaac (Aug, 2012} Day =26 Time =0:00 UTC
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] Longitude (deg)



Maximum Hs (m)
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Water level comparison

(red line: observations; blue line: model results)
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1.0 hours from 00:00 UTC, August 26, 2012
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Maximum surge (m)
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Numerical experiments

« Six years (2020, 2030, 2040, 2050, 2060 and 2070)

* For each year, input predicted bathymetry and
vegetation map (with projects or w/o projects)

* Moderate sea level rise (SLR)
« Major factors

- Diversion project

- Vegetation

- Waves

- SLR

Moderate SLR

— o =1.7mmfyr

SLR_20=0.030 m

SLR_30=0.064 m
SLR_40=0.105 m
SLR_50=0.150 m
SLR_60=0.202 m
SLR 70=0.258 m




Bathymetry and elevation

changes (m) (with project)
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Elevation changes (m)
(with project — w/o project)
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Maximum surge and changes (in m,

MSL) during Hurricane Isaac (with
projects, vegetation, waves and SLR)
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Project effect on maximum surge (in

m) (with projects — w/o projects)
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Maximum Hs and changes (in m)

during Hurricane Isaac (with projects,
vegetation and SLR)
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Project effect on maximum Hs (in m)
(with projects — w/o projects)
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Conclusions

* The coupled Delft3D model was successfully applied to
coastal Louisiana for storm surge and hurricane wave
simulations;

« The mid-Barataria diversion project would reduce both
surge and waves in construction areas, while to the
south of the project, surge and waves would increase;

« The mid-Breton diversion project would reduce waves
nearby, but it would have little effect on surge under
Hurricane Isaac conditions because of the unique
geometry of Breton Sound.



Wave effect on maximum surge (in
m) (with waves — w/o waves)
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Wave-induced force
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Vegetation effect on maximum surge (in
m) (with vegetation — w/o vegetation)
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Vegetation effect on maximum Hs (in
m) (with vegetation — w/o vegetation)
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SLR effect on maximum surge (MSL,

in m) (with SLR — w/o SLR)
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SLR effect on maximum Hs (in m)

(with SLR — w/o SLR)
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