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TimbalierTimbalier Islands Shoreline Change: Islands Shoreline Change: 
18871887--19881988



Trinity Island (TE-24)

February 1998 DOQQ

February/March 2001 Coast-wide Flight



BASIC PROJECT GOALSBASIC PROJECT GOALS

►► increase the height and width of the islands increase the height and width of the islands 
using dredged sedimentsusing dredged sediments

►►reduce the loss of dredged sediments reduce the loss of dredged sediments 
through sand fencing and subsequent through sand fencing and subsequent 
planting to establish a protective cover on planting to establish a protective cover on 
the artificial fill surface the artificial fill surface 

Elevation change ?Elevation change ?
Volume change ?Volume change ?



WHY WHY LiDARLiDAR ??

►► Familiar TechnologyFamiliar Technology
SHOALS (Topography & Bathymetry ?)SHOALS (Topography & Bathymetry ?)
Airborne Airborne LiDARLiDAR Assessment of Coastal Erosion (ALACE)  (1998/99)Assessment of Coastal Erosion (ALACE)  (1998/99)
LA Oil Spill Coordinators OfficeLA Oil Spill Coordinators Office

►► AdvantagesAdvantages
RapidRapid
Sufficient Accuracy for Monitoring & PlanningSufficient Accuracy for Monitoring & Planning
Dense coverageDense coverage
CostCost--effectiveeffective
Comparable to traditional surveysComparable to traditional surveys
►► Develop xDevelop x--sectionssections

Comparable to future Comparable to future LiDARLiDAR



MARCH 2000MARCH 2000







Data ProcessingData Processing

►► Filter DataFilter Data
Nearest neighbor Nearest neighbor 
analysisanalysis

►► Digitize waterline Digitize waterline 
polygonspolygons

Utilize geoUtilize geo--referenced referenced 
videovideo

►► Remove outliers (SAS)Remove outliers (SAS)
►► Develop TIN & GRID Develop TIN & GRID 

modelsmodels



Modeling dataModeling data



Change As-built to LiDAR 2000



Volume & Elevation ChangesVolume & Elevation Changes
Isles Dernieres (TE-20, TE-24, and TE-27) volumes calculated

from LiDAR surveys in 2000, 2001, and 2003

2000

2000

2000

2001

2001

20012002

2002

2002

0.00E+00

5.00E+05

1.00E+06

1.50E+06

2.00E+06

2.50E+06

3.00E+06

3.50E+06

East Trinity Whiskey

V
ol

um
e 

(m
3 )



LiDARLiDAR PartnershipsPartnerships
►►USGS Center for Coastal GeologyUSGS Center for Coastal Geology

September 2001 (preSeptember 2001 (pre--storm baseline)storm baseline)
►►Repeat of ALACE datasetsRepeat of ALACE datasets
►►Sandy Shorelines of the Deltaic Plain onlySandy Shorelines of the Deltaic Plain only
►►Interest in storm impacts to shoreline/beachesInterest in storm impacts to shoreline/beaches

October 2002 (postOctober 2002 (post--LiliLili and and IsidoreIsidore))

Different interests
Survey Datum
Time frame for deliverables
Coast-wide scale



East Island: 2000-2002



ADDITIONAL DATA USEADDITIONAL DATA USE
►► PLANNINGPLANNING
►► MAINTENANCEMAINTENANCE
►► MONITORINGMONITORING
►► MODELINGMODELING
►► FEMA ClaimsFEMA Claims



LiDARLiDAR ISSUESISSUES
►► Data accuracyData accuracy
►► Data coverage Data coverage 

Little chance for bathymetry in LALittle chance for bathymetry in LA
Does not cover whole Island or Does not cover whole Island or 
Project Project 

►► Standard FormatsStandard Formats
►► Standard AnalysisStandard Analysis

How to filterHow to filter
DEMDEM’’ss vsvs DTMDTM

►► Data AvailabilityData Availability
Large DatasetsLarge Datasets
RAW RAW vsvs FILTEREDFILTERED

►► Confidence IntervalsConfidence Intervals
Develop statistical CI for change Develop statistical CI for change 
detectiondetection
Type I Type I vsvs Type II errorsType II errors

Hurricane Lili
Chandeleur Islands, 
LA
October 2002

USGS
NASA
LA DNR



LiDARLiDAR’’ss Future in LAFuture in LA

►► Barrier Island Barrier Island 
Comprehensive Monitoring Comprehensive Monitoring 
(BICM)(BICM)

CoastCoast--wide data collection every 5 wide data collection every 5 
yearsyears
Process and response variablesProcess and response variables
Data DeliveryData Delivery

►► MorphodynamicMorphodynamic
ClassificationClassification

after Brock et al. 2004after Brock et al. 2004

►► TopoTopo/Bathy Model for LA /Bathy Model for LA 
coastcoast

►► FEMA/Damage AssessmentFEMA/Damage Assessment
USGS/NOAA

Tampa Bay, FL
Topo/Bathy data



BICM BICM –– data collection every 5 yearsdata collection every 5 years
Aerial PhotosAerial Photos ––
Shoreline position Shoreline position –– 18801880’’s, 1920s, 1920--3030’’s,s,

1998, 2004, 20051998, 2004, 2005
Habitat Mapping (7 habitats Habitat Mapping (7 habitats –– beach,beach,

marsh, bare land, barrier marsh, bare land, barrier 
vegetation, intervegetation, inter--tidal, structure,tidal, structure,
water)water)

Land LossLand Loss

Topographic SurveysTopographic Surveys -- LiDARLiDAR (entire(entire
sandy beach or entire island if notsandy beach or entire island if not
attached to headland)attached to headland)

Bathymetric SurveysBathymetric Surveys -- 15001500’’ perpendicular line spacing perpendicular line spacing 
bayside to 6600bayside to 6600’’ offshore, 3000offshore, 3000’’ and 6000and 6000’’ shore shore 
parallel lines, 2500parallel lines, 2500’’ grid outside of 2 migrid outside of 2 mi

Sediment SamplingSediment Sampling -- 7 grab samples from offshore 7 grab samples from offshore 
DoCDoC, cross, cross--shore to baysshore to bays

Vegetation SamplingVegetation Sampling –– to be determinedto be determined

ProccessProccess Data SamplingData Sampling –– to be determined (wto be determined (winds, inds, 
waves, currents, precipitation, etc...)waves, currents, precipitation, etc...)



BICM ProductsBICM Products
Shoreline Change/Land LossShoreline Change/Land Loss Habitat ChangeHabitat Change

Bathymetric ChangeBathymetric ChangeTopographic ChangeTopographic Change



BICM Integration into SWAMP
►►Improved Modeling gridsImproved Modeling grids
►►Improved characterization of long shore sediment transports and Improved characterization of long shore sediment transports and 
sediment budgetssediment budgets
►►Better understanding of processes on geomorphologic changesBetter understanding of processes on geomorphologic changes
►►Ability to link hydrologic and storm surge models with biotic anAbility to link hydrologic and storm surge models with biotic and d 
physical landscape configurationphysical landscape configuration



Questions ?Questions ?
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