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RESTORE ACT CENTER OF EXCELLENCE FOR LOUISIANA
EXPENDITURE SUMMARY

Due within 30 days of the close of the award

CFDA/Fed Grant Number: 21.015/RCEGR260003-01-00
CEA Number: 2000249131
Subaward Agreement Number: AWD-001532

Award Period (mm-dd-yyyy to mm-dd-yyyy): 08/01/17 o 04/30/20
Project Title: Integrating high-fidelity models with new remote sensing technigques to predict storm impacts ..

to predict storm impacts on Louisiana coastal and deltaic systems

Grantee Lead Institution: Louisiana State University
Grantee Principal Investigator and Contact Information:
First name: Kehui Last name: Xu

Title: Associate Professor Dept of Oceanography & Coastal Sci

Affiliation:

Mailing address: 2165Energy,CoastandEnvironmentBuilding

Phone: (225)578-0389
Email: kxu@lsu.edu
Year Total | Total this | Invoiced Remaining Percent Technical Percent
Award Invoice to Date Amount Expended Completed
Year 1 |$295,594 0.00 0.00 $295,594.00 0%
Year 2 |$205,676/$134,651.10 | $501,260.91| $-295,584.91 243% 100%
Year 3
Year 4
Year 5
Total |$501,270| $134,651.10| $ 501,260.91 |$ 9.09 100%
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Project Title: |ntegratinghigh-fidelity modelswith newremotesensingechniqueso predictstormimpacts..

Principal Investigator:

Kehui Xu

Principal Investigator Institution:

LouisianaStateUniversity

Co-Principal Investigator:

QinJimChen

Co-Principal Investigator Institution:

Northeastertniversity

Co-Principal Investigator:

Dr. Claire Jeuken

Co-Principal Investigator Institution:

Deltares-USA

Co-Principal Investigator:

Brady Couvillion

Co-Principal Investigator Institution:

USGS

Co-Principal Investigator:

Co-Principal Investigator Institution:

Co-Principal Investigator:

Co-Principal Investigator Institution:

Co-Principal Investigator:

Co-Principal Investigator Institution:

Co-Principal Investigator:

Co-Principal Investigator Institution:




1) Deliverables on proposed goals and objectives.

Comments
(If No, please describe
incomplete

Topical area (s) and
research need(s)
addressed (as

ground-truthingusingexistingandnewfield
observations.

categories maps.

Target output / deliverable(s) or described in the
Proposed goal / objective / activity g. P Completed (Y/N) ®)
deliverable reason why actual proposal)
output / deliverable
deviated from the
proposed)

Develop a coupled, process-based Delft3D| Memo on the coupling. TopicS_— Geomorph_olog)
XBeach modeling system using the Camin¢ A coupled Delft3D v andsedimentynamics:
Headland Complex as a study case. -XBEACH model. es aﬂodellh?wzﬂindand

arrierislandchanges.
Validatethe coupled process-basedelft3D |journalmanuscripts Thetwo-waycoupled Topic5 - Geomorphology
andXBeachmodelingsystemusingthe documentheoutputs: modelsweretestedon andsedimentynamics:
CaminadddeadlandComplex(CHC) asa onepublishedwo Yes LSU andDeltaresHPC | Modelingwetlandand
studycase. submitted & two in prep. supercomputers/clusterg barrierislandchanges
Integrate these high-fidelity numerical mod( Memoandpaper Topic5 - Estuarine
with new remotely-sensed data that quantif Yes hydrology:Techniqueior
the biomechanical properties of wetland coastakngineeringlesigr
vegetation with high resolution. This implies andassessment.
a) Collationandprocessingf satellitedatato | Leaf Area Index (LAI) Topic5 - Estuarine
assessgegetativepropertiesincluding maps, vegetation Yes hydrology:Techniquedor

coastakngineeringlesigr
andassessment.




Comments
(If No, please describe
incomplete

Topical area (s) and
research need(s)
addressed (as

Target output / deliverable(s) or described in the
# Proposed goal / objective / activity g. P Completed (Y/N) ®)
deliverable reason why actual proposal)
output / deliverable
deviated from the
proposed)
b) Collection of new vegetation property da| Vegetatiorproperties Topic5 - Estuarin'e
5 |(USGS)to translate LAl into vegetation dataavailableon Yes hydrology:Techniquesor
properties for the hydrodynamic model(s) | €ims-coastal.louisiana.g coastakngineeringlesigr
v/ andin memo andassessment.
¢) Mappingof vegetativepropertiedo the Trachytopdiles for the Not for XBeachbecause |Topic5 - Estuarine
6 modelgridsandgeneratiorof trachytopdiles | Delft 3D model,and of expectedimited hydrology:Techniquedor
for themodelsto analysevegetatioreffectson | SWAN model. Yes improvemenin asmall |coastakengineeringlesigr
flow, stormsurgeandwaveconditions. areavs. largeefforts. andassessment.
Use the integrated modeling system to XBeachwasvalidated Waveloaddepend®n |Topics3 and6: protective
7 simulate wave propagation and agsinttwo field datasets v waveheight,inundation |role of coastawetland
attenuation over vegetation, and quantify tr| Onwaveattenuatiorby es depth,vegetation vegetatioron levees.
reduction in wave loads on levees. wetlandvegetation. coverageX properties.
Provideengagement.ommunication, ThreePh.D.students CodyJohnsorworked  |Topic5 - Geomorphology
] disseminationandcapacitybuilding with local | weretrained;ThreeLSU closelywith Mark Leador|andsedimentlynamics:
practitionersandscientists. scientists&. two CPRA | Y€S onbarrierisland Modelingwetlandand
engineersvereinvolved. restoratiormodeling. barrierislandchanges.
9 No
10 No




2) Summary of research project. Similar to an abstract; include sentences that

describe the introduction, research questions/hypotheses, methods, results, discussion,
and conclusion. 400 words max.

Thesuccessfuimplementatiorof the LouisianaCoastaMasterPlandepend®n (1) athorough
understanding@f thedeltaicsystemdynamicsof barrierislands,shallowestuariesandcoastalwetlands
aswell astheir connectiorin orderto managesedimenbudgetsand(2) the developmenbf the
modelingcapabilityto quantify the effectivenes®f thesenaturallandscapes mitigating storm-induced
wavesandsurgesandthusreducehydraulicloadson flood defensesT he effectivenes®f thedeltaic
systemin flood risk reductionhasthusfar beendifficult to quantifyaccuratelyAn outstandingssueis
thatstate-of-the-amumericalmodelsneedspatially-andtemporally-varyingnput parametersf
vegetatiorbiophysicalpropertiesthatarenot easilyobtainedn-situ for largeareasandatregulartime
intervals,andbothremotely-sensedarametersandnumericalmodelsrequirevalidationby field
measuremenis coastal ouisianaMoreover,the sedimenfluxesduring stormsbetweerthe barrier
islands back-barriemwetlands shallowlakesandopenbays,andthe marshesrenot well understoodTo
addres$othissuesthis projecthasdevelopedaninnovativemodelsystemwhichintegrates
state-of-the-amumericalmodelingof physicalprocessesdn-situ measurementgndsatellite-sensed
vegetatiorpropertiesCaminadaHeadlandComplexservesasatestbed Theseproductswill havedirect
applicabilityandutility in supportof theimplementatiorof the CoastaMasterPlan.

3) Results and scientific/technical highlights. In 5-10 bullets: list and describe key

outcomes and findings; new methods, technology, and/or advanced tools developed
(e.g., models, biomarkers).

(1) A setof integratecbpen-sourceprocess-basethodels(Delft3D andXBeach),which operateat
differentspatialscaledor complexbarrier/marstsystems;

(2) algorithmsthatderivemodelinput of vegetatiorpropertiesfrom remotely-sense(batellite)data
ground-truthedy in-situ observations;

(3) adatabasef remotely-sensedndground-truthediophysicalinformationfor the MississippiRiver
Deltawith high resolutionin time andspacewhich canbe usedasinputinto computemrmodelsandfor
monitoringandevaluatingthe statusof the saltmarshes;

(4) ahigh-fidelity hydrodynamiandmorphodynamienodelingsystemfor BaratariaBay and
TerrebonndBay thatcanbeusedin assessinthe effectivenessindinterdependencyf barrierislands
andwetlandsandevaluatiorandmanagementf large-scaleestoratiorprojects;

(5) including back-barriemarshesndrealisticthicknessof sandlayeris importantin barrierisland
modeling;

(6) the modelsystemhasbeenvalidatedfor waveattenuatiorby wetlandvegetation;

(7) plantflexibility needgo beconsideredvhenevaluatingthe protectivecapacityof coastawetlands;
(8) strategieso maximizesedimentetentionof barrierislandrestoratiorincludesimultaneous
restoration/creationf backbarriemarshesvith beach/duneenourishmentassupportedy the
computemodeling.




4) Application of research results to the implementation of the Louisiana Coastal Master Plan by Coastal Protection and Restoration
Authority. Please add each targeted output/deliverable under each relevant column. Refer to section /) Deliverables on proposed goals and
objectives on page 2 to obtain your output/deliverables and to your notes/comments from the All Hands Meeting where this was discussed
in the break out groups.

COASTAL PROTECTION AND RESTORATION AUTHORITY PROGRAM AND PROJECT IMPLEMENTATION

Planning

Feasibility

Engineering and
Design

Operations,
Maintenance,
and Monitoring

Knowledge Base

Stakeholder
Engagement

Communications

e FutureMP surge
andwaves

« Barrierlsland
Program

* Integratednodeling
system

* Robustmodelingof
storm-drivesediment
erosionandtransport

« Robustmodelingof
barrierisland
responseo hurricane

« Quantifytheeffects
of vegetatioron
waveandsurge
reductionby wetlands

e Landscape
hydraulicload
reduction

» Usethemodeling
systemandsatellite
datato helpmake
informed-decisiorior
operationsand
maintenance

« Effectivenes®f
naturallandscapem
mitigating
storm-inducedvaves
andsurges

» Sedimenexchange
betweernceanpay,
andwetlandsunder
stormconditions

« Engagemendind
capacitybuilding

* Sediment
management

» Conceptual
strategieso
maximizesediment
retention

 Estimationof
vegetatiorproperties
basednfree
high-resolution
satellitedata

« Designof barrier
islandrestoration
usingcoupled
XBeachandDelft3D

» Evaluate
effectivenesand
interdependencygf
barrierislands,
wetlandsandlevees




COASTAL PROTECTION AND RESTORATION AUTHORITY PROGRAM AND PROJECT IMPLEMENTATION

Planning Feasibility

Engineering and
Design

Operations,
Maintenance,
and Monitoring

Knowledge Base

Stakeholder
Engagement

Communications




5) Peer-reviewed publications. Please provide pdf copies.

List author names Published;
) DOI (or other . .
Authors of graduate Title Journal . . submitted; in prep; Date
identifier)
students/ Postdocs planned?
CodyL. Johnson, CodyL. Johnson Lidar time-seriesanalysis|Geomorphology 10.1016/j.geomorph.;| Published May 1, 2020
QinJimChen, of arapidly transgressing 019.106979
CelalettinE. Ozdemir low-lying mainland
barrier(Caminada
Headlandsl_ouisiana,
USA)
BrianD. Harris, Brian D. Harris, Effectsof Coupled CoastaEngineering Secondevision May 12,2020
CodyL. Johnson, CodyL. Johnson Consolidatiorand submitted
Navid H. Jafari, OverwashProcessesna

Qin Jim Chen,
CelalettinE. Ozdemir

Low-Lying Headland
System




List author names Published;
) DOI (or other . .
Authors of graduate Title Journal . ) submitted; in prep; Date
identifier)
students/ Postdocs planned?
CodyL. Johnson, CodyL. Johnson Morphodynamic CoastaEngineering Submitted May 20,2020

Qin Jim Chen,
CelalettinE.Ozdemir,
Kehui Xu,
RobertMcCall,
KeesNederhoff

Modelingof a Low-lying
Barrier Subjectto
HurricaneForcingThe
Roleof Backbarrier
Wetlands

CodyL. Johnson, CodyL. Johnson Comparisorof two-way |TBD in preparation
RobertMcCall, andone-waycoupled

Qin Jim Chen, Delft3D andXBeach

Ap vanDongeren, modelingof low-lying

KehuiXu, barriermorphodynamics

Claire Jeuken

JaspefT. Dijkstra, CodyL. Johnson Satellite-informed TBD in preparation

Claire JeukenBrady
Couvillion, Daphne
vanderWal, CodyL.
JohnsonMindertde
Vries, Ap van
DongerenRobert
McCall, Kehui Xu,
Ling ZhuandQin Jim
Chen

quantificationof actual
wetlandpropertiedo
improvestormsurge
predictionsin Louisiana




6) Oral presentations and posters. Please provide pdf copies.

List author
Co- names of Oral | Conference . Completed; | Proceedings
Presenter’s . . Location . .
author’s graduate Title or or meeting submitted; | published
Name & date
Name students/ poster? name planned? (Y/N)
Postdocs
Qin Jim Chen | Qin Jim Chen, |Cody Johnson |Integrating High-fidelity Models with  |Oral State of the ~ |New Y
Cody Johnson, New Remote Sensing Techniques to Coast 2018  |Orleans,
Kehui Xu, Predict Storm Impacts on Louisiana 2018
. } Completed
Robert McCall, Coastal and Deltaic Systems:
Ap van Preliminary Results
Dongeren et al.
Claire Jeuken | jasper T. Cody Johnson |Louisiana Storm Surge Effects Oral State of the I(\)Ielw N
Dijkstra, Claire Predicted by High-Resolution Coast 2020 252603118’
Jeuken, Vegetation Coverage Derived from
. . . Planned
Mindert de Satellite Remote Sensing.
Vries, Ap van
Dongeren,
D Al ~et
Qin Jim Chen | Qin Jim Chen, |Cody Johnson |Integrating High-Fidelity Models with |Oral State of the ~ |New N
Cody Johnson, Field Observations to Predict Storm Coast 2020 Orleans,
Kehui Xu, Impacts on Louisiana Barrier Islands 2020 | q
Robert McCall, and Wetlands: Caminada Planne
Ap van

Dongeren et al.




List author

Co- names of Oral | Conference . Completed; | Proceedings
Presenter’s ) . Location . .
author’s graduate Title or or meeting submitted; | published
Name & date
Name students/ poster? name planned? (Y/N)
Postdocs
Planned
Planned
Planned
Planned
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7) List other products or deliverables. These can include white papers, patent applications, workshops,
outreach activities/products. Describe and provide pdf copies, as applicable.

a.Memo1l, RESTORETranslatinge O dataandfield measurementsn vegetatiorinto parameteror a
hydrodynamianodelof the Louisianacoast,66 pagespreparedy JaspeDijkstra (Deltares) Mindertde

Vries (Deltares) DaphnevanderWal(NIOZ), Brady Couvillion (USGS),Jim Chen(NE), Ling Zhu (NE), Claire
Jeuken(DeltaresUSA).

b. Memo2, Coringandgrainsizeanalysisof washoverfan depositan CaminadaHeadlandof Louisianapreparec
by Kehui Xu (LSU), Jim Chen(NortheastertJniversity), Cody Johnsor(LSU), andWengiangZhang(LSU)

c. Capacitybuilding at Deltaresandlongtermvisit by CodyJohnson.

d. Ph.D.Dissertatiorby Cody Johnsorwho is gongto graduatén August2020.

8) Data. Making data publicly assessible in a timely manner is a key goal of the data management
policy of RESTORE Act Center of Excellence. All projects must ensure that data and ISO
metadata are collected, archived, digitized, and made available using methods that allow current
and future investigators to address new questions as they arise. Per the U.S. Department of the
Treasury’s Office of Gulf Coast Restoration Data Accessibility and Management Best Practices'
“Data are generally expected to be made publicly available at the time of publication of a peer-
reviewed article relying on the data or two years after the data are collected.” All information
products resulting from funded projects must be associated with detailed, machine-readable
metadata (ISO format) and shared in a regional or national digital repository or data center (e.g.,
National Centers for Environmental Information, Gulf of Mexico Research Initiative Information
& Data Cooperative, Inter-university Consortium for Political and Social Research, DataOne
Dash) for discovery and long-term preservation. Metadata, a brief description of the data, and
location of the data (e.g., repository, DOI) must be provided to the LA-COE to enable tracking of
all data and information products.

! https://www.fio.usf.edu/documents/flracep/program-
documents/Treasury%20RESTORE%20COE%20data%20management%20best%20practices%20Jan%202018.pdf

11


https://www.fio.usf.edu/documents/flracep/program-documents/Treasury%20RESTORE%20COE%20data%20management%20best%20practices%20Jan%202018.pdf
https://www.fio.usf.edu/documents/flracep/program-documents/Treasury%20RESTORE%20COE%20data%20management%20best%20practices%20Jan%202018.pdf

Description of data

Repository or data center

Date by when data will be made
available (2 years after final report)

DOI (or similar) if data
are already uploaded

LAl mapderivedfrom Sentinel2 datafor Zenodo.org May 30,2022
2017and2018(Deltares)

New field dataon vegetatiompropertiesand USGSScienceBase May 30,2022
vegetatiormaps(USGS)

New field data on sediment properties (LSL| USGSScienceBase May 30,2022
Trachytopdfiles for Delft3D model(flow and | USGSScienceBase May 30,2022
waves) (Deltares)

Model simulationoutputfiles (LSU & NEU) | DataDepotof DesignSafe-Cl May 30,2022

designsafe-ci.org/data/

Couplingof Delft3D andXBeach OpenEarthTool$OET). May 30,2021

12



1) Project participants and collaborators. Please list researchers who are not post-doctoral researchers or students but have participated
and/or collaborated in this research. This can be both unfunded and funded participants and collaborators on the research project.

First name Last name Institution Project role
Dr. Ap Van Dongeren Deltares Netherlands (DNL, sub of Deltares USA) DNL project manager, wave modeling exj
Dr. Robert McCall Deltares Netherlands (sub of Deltares USA) Xbeach expert
Dr. Jasper Dijkstra Deltares Netherlands (DNL, sub of Deltares USA) Expert vegetation modeling
Mindert De Vries Deltares Netherlands (DNL, sub of Deltares USA) Ecologist and expert FAST tool
Dr. Daphne van der Wal NIOZ, (sub of DNL) EO vegetation specialist
Dr Q.Jim Chen Northeastertniversity Sciencedirectorfor the project.Modeling
Dr. Ling Zhu Northeastertniversity Waveandsurgeattenuatiorby vegeraton
Dr. Navid Jafari LouisianaStateUniversity Barrierislandsettlemenmodeling
Dr. C.Emre Ozdemir LouisianaStateUniversity Sedimentransporimodeling
Dr. Kehui Xu LouisianaStateUniversity Sedimentransporiobservatior& modeling

13



2) Mentoring and Training. Please list post-doctoral and graduate and undergraduate student participants (provide pdf copies of thesis/dissertation).

Postdoc/ # Years Thesis/Dissertation Did the student If they graduated,
First Name Last Name PhD/ involved Institution title/ research topic graduate? what is their current
MS/ BS or tasks Y/N position?
Cody Johnson Ph.D. three LSU Caminaddieadland Y (August2020) Army Corpsof Eng.
Nan Wang Ph.D. one Northeastern | Delft3D./SWANmodels | N
Brian Harris Ph.D. one LSU Caminaddieadland N
Wengiang Zhang Ph.D. one LSU Caminaddieadland N

14



Please describe the next steps for this work, if applicable (5 bullet points max).

1) Completethe manuscripbnthe XBeach-Delft3Dcouplingandapplicationfor journal publication;

2) Completethe manuscripbn the satellite-informedjuantificationof actualwetlandpropertiedo improvestorm
surgepredictionsfor journalpublication;

3) Usethe modelingsystemto quantifythe benefitsof marshcreationprojectsin termsof waveandsurge
reductionandsedimentetentionbasedn the satellitedataof vegetatiorproperties;

4) Usethemodelingsystemto optimizethe designof barrierislandrestoratiorprojects.

Please submit report no later than 30 days following the close of the award to:
Danielle Johnson

Grants and Contracts Manager
AP@thewaterinstitute.org

O Certification: I certify to the best of my knowledge and belief that this report is correct and complete
for performance of activities for the purposes set forth in the award documents.
Principal Investigator:

Signature: Kehui Xu
Name:
Date Signed:
7/14/2C
O Approval: I have evaluated the final report and associated invoice and confirm that the project is
finished.

LA-COE Technical Point of Contact:
Signature:  Patricia Soupy Dalyander  gic500r 14100000 oros
Name:

Date Signed:
7/14/2C

@ Approval: I have reviewed the final report and approve for payment.
LA-COE Director: o _ A
Signature: Melissa M. Baustian Date, 20200812 140530 0500
Name:

Date Signed:

7/14/2C
15
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	A. Technical Activities


	Principal Investigator: Kehui Xu
	Principal Investigator Institution: Louisiana State University
	CoPrincipal Investigator: Qin Jim Chen
	CoPrincipal Investigator Institution: Northeastern University
	CoPrincipal Investigator_2: Dr. Claire Jeuken
	CoPrincipal Investigator Institution_2: Deltares-USA
	CoPrincipal Investigator_3: Brady Couvillion
	CoPrincipal Investigator Institution_3: USGS
	CoPrincipal Investigator_4: 
	CoPrincipal Investigator Institution_4: 
	CoPrincipal Investigator_5: 
	CoPrincipal Investigator Institution_5: 
	CoPrincipal Investigator_6: 
	CoPrincipal Investigator Institution_6: 
	CoPrincipal Investigator_7: 
	CoPrincipal Investigator Institution_7: 
	goal/objective/activity01: 
	0: Develop a coupled, process-based Delft3D and XBeach modeling system using the Caminada Headland Complex as a study case.
	1: Validate the coupled, process-based Delft3D and XBeach modeling system using the Caminada Headland Complex (CHC) as a study case.
	2: 
	0: Integrate these high-fidelity numerical models with new remotely-sensed data that quantify the biomechanical properties of wetland vegetation with high resolution. This implies:
	1: a) Collation and processing of satellite data to assess vegetative properties, including ground-truthing using existing and new field observations. 

	4: 
	0: b) Collection of new vegetation property data  (USGS) to translate LAI into vegetation properties for the hydrodynamic model(s)
	1: c) Mapping of vegetative properties to the model grids and generation of trachytope files for the models to analyse vegetation effects on  flow, storm surge and wave conditions. 
	2: Use the integrated modeling system to simulate wave propagation and
attenuation over vegetation, and quantify the reduction in wave loads on levees.
	3: Provide engagement, communication, dissemination, and capacity building with local
practitioners and scientists.
	4: 
	5: 


	output01: 
	0: Memo on the coupling.
A coupled Delft3D -XBEACH model. 
	1: journal manuscripts document the outputs: one published, two submitted, & two in prep.
	2: 
	0: Memo and paper 
	1: Leaf Area Index (LAI) maps, vegetation categories maps. 

	4: 
	0: Vegetation properties data available on cims.coastal.louisiana.gov/ and in memo
	1: Trachytope files for the Delft 3D model, and SWAN model. 
	2: XBeach was validated agsint two field datasets on wave attenuation by wetland vegetation.
	3: Three Ph.D. students were trained; Three LSU scientists & two CPRA engineers were involved.
	4:    
	5: 


	Goals comments01: 
	0: 
	1: The two-way coupled models were tested on LSU and Deltares HPC supercomputers/clusters.   
	2: 
	0: 
	1: 

	4: 
	0: 
	1: Not for XBeach because of expected limited improvement in a small area vs. large efforts.
	2: Wave load depends on
wave height, inundation depth, vegetation coverage & properties. 
	3: Cody Johnson worked closely with Mark Leadon on barrier island restoration modeling.
	4: 
	5: 


	Research Needs01: 
	0: Topic 5 - Geomorphology and sediment dynamics: Modeling wetland and barrier island changes.
	1: Topic 5 - Geomorphology and sediment dynamics: Modeling wetland and barrier island changes
	2: 
	0: Topic 5 - Estuarine hydrology: Techniques for coastal engineering design and assessment.
	1: Topic 5 - Estuarine hydrology: Techniques for coastal engineering design and assessment.

	4: 
	0: Topic 5 - Estuarine hydrology: Techniques for coastal engineering design and assessment.
	1: Topic 5 - Estuarine hydrology: Techniques for coastal engineering design and assessment.
	2: Topics 3 and 6: protective role of coastal wetland
vegetation on levees. 
	3: Topic 5 - Geomorphology and sediment dynamics: Modeling wetland and barrier island changes.
	4: 
	5: 


	Completed01: 
	0: [Yes]
	1: [Yes]
	2: 
	0: [Yes]
	1: [Yes]

	4: 
	0: [Yes]
	1: [Yes]
	2: [Yes]
	3: [Yes]
	4: [No]
	5: [No]


	Summary of Research Project: The successful implementation of the Louisiana Coastal Master Plan depends on (1) a thorough understanding of the deltaic system dynamics of barrier islands, shallow estuaries, and coastal wetlands as well as their connection in order to manage sediment budgets, and (2) the development of the modeling capability to quantify the effectiveness of these natural landscapes in mitigating storm-induced waves and surges, and thus reduce hydraulic loads on flood defenses. The effectiveness of the deltaic system in flood risk reduction has thus far been difficult to quantify accurately. An outstanding issue is that state-of-the-art numerical models need spatially- and temporally-varying input parameters of vegetation biophysical properties, that are not easily obtained in-situ for large areas and at regular time intervals, and both remotely-sensed parameters and numerical models require validation by field measurements in coastal Louisiana. Moreover, the sediment fluxes during storms between the barrier islands, back-barrier wetlands, shallow lakes and open bays, and the marshes are not well understood. To address both issues, this project has developed an innovative model system, which integrates state-of-the-art numerical modeling of physical processes, in-situ measurements, and satellite-sensed vegetation properties. Caminada Headland Complex serves as a testbed. These products will have direct applicability and utility in support of the implementation of the Coastal Master Plan. 
	Results and Scientific/Technical Highlights: (1) A set of integrated open-source, process-based models (Delft3D and XBeach), which operate at different spatial scales for complex barrier/marsh systems; 
(2) algorithms that derive model input of vegetation properties from remotely-sensed (satellite) data ground-truthed by in-situ observations;
(3) a database of remotely-sensed and ground-truthed biophysical information for the Mississippi River Delta with high resolution in time and space, which can be used as input into computer models and for monitoring and evaluating the status of the salt marshes; 
(4) a high-fidelity hydrodynamic and morphodynamic modeling system for Barataria Bay and Terrebonne Bay that can be used in assessing the effectiveness and interdependency of barrier islands and wetlands, and evaluation and management of large-scale restoration projects;
(5) including back-barrier marshes and realistic thickness of sand layer is important in barrier island modeling;
(6) the model system has been validated for wave attenuation by wetland vegetation;
(7) plant flexibility needs to be considered when evaluating the protective capacity of coastal wetlands; 
(8) strategies to maximize sediment retention of barrier island restoration include simultaneous restoration/creation of backbarrier marshes with beach/dune renourishments as supported by the computer modeling.


	Planning1: 
	0: • Future MP surge and waves

• Barrier Island Program

• Integrated modeling system
	1: • Sediment management

• Conceptual strategies to maximize sediment retention
	2: 
	0: 
	1: 
	2: 


	Feasibility1: 
	0: • Robust modeling of storm-drive sediment erosion and transport

• Robust modeling of barrier island response to hurricane

	1: • Estimation of vegetation properties based on free high-resolution satellite data
	2: 
	0: 
	1: 
	2: 


	E&D1: 
	0: • Quantify the effects of vegetation on wave and surge reduction by wetlands

• Landscape hydraulic load reduction

	1: • Design of barrier island restoration using coupled XBeach and Delft3D
	3: 
	0: 
	1: 
	2: 


	OMM1: 
	0: • Use the modeling system and satellite data to help make informed-decision for operations and maintenance
	1: 
	4: 
	0: 
	1: 
	2: 


	Knowledge Base1: 
	0: • Effectiveness of natural landscapes in mitigating storm-induced waves and surges
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