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Overview:

• Tools/Enabling Technologies
– VDatum
– CORS & OPUS

• Applications
– Auto-extraction of tidally-referenced 

shoreline from lidar data using VDatum
– Sea level rise
– Emergency response

• Research
– EAARL
– Sensor fusion & IOCM
– Object detection in lidar waveform data



Enables coastal elevations Enables coastal elevations 
from a variety of different from a variety of different 
sources to be accurately sources to be accurately 
compared or mergedcompared or merged
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Airborne GPS trajectory

CORS Network Facilitates Lidar Acquisition



OPUS

GPS Basestation for 
aircraft operations

Online positioning saves 
time in the field



Bixby Bridge, 
Big Sur, CA

NOAA Lidar Coastal Mapping



Lidar Shoreline Extraction

Edit Lidar Point Cloud

VDatum
Contour Shoreline 
from DEM

QA/QC &
error analysis



Advantages of Lidar-Derived Shoreline

•• Provides consistent, nonProvides consistent, non--
interpreted shoreline interpreted shoreline 
–– Minimizes variability Minimizes variability 

and subjectivityand subjectivity
• Allows for flexibility in data 

acquisition (2 tide windows 
per day in some situations)

•• Has been shown to provide Has been shown to provide 
good results for a wide good results for a wide 
variety of coastline typesvariety of coastline types

•• Can (theoretically) enable Can (theoretically) enable 
multiple tidallymultiple tidally--based based 
shorelines (e.g., MHW & shorelines (e.g., MHW & 
MLLW) to be derived from MLLW) to be derived from 
a single dataseta single dataset



Lidar-derived Shorelines on Varying Coastline Features



Reference Shoreline for Accuracy Assessments



Image credit: www.californiacoastline.org
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One Important Application: Sea Level Rise

NOAA
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Areas inundated
with a 1.0 m SLR



Emergency 
Response •Dennis

•Katrina

•Ophelia

•Rita

•Wilma

2005

JPEGs of storm impacted 
areas available for download



Google Earth 
Incorporates NOAA 
Post-Katrina 
Imagery



Experimental Advance Airborne Research Lidar (EAARL)



The EAARL Project: Objectives

•• Evaluate the NASA EAARL for NOAA National Evaluate the NASA EAARL for NOAA National 
Ocean Service (NOS) mapping programs:Ocean Service (NOS) mapping programs:

–– Capability to update coastal shallow water Capability to update coastal shallow water 
bathymetry (nautical charting) and topographybathymetry (nautical charting) and topography

–– Capability for benthic habitat mappingCapability for benthic habitat mapping

–– Capability to utilize for ecosystem protection Capability to utilize for ecosystem protection 
and monitoringand monitoring

–– Capability for rapid response navigation and Capability for rapid response navigation and 
postpost--disaster damage assessment projectsdisaster damage assessment projects

–– Capability for updating the national shorelineCapability for updating the national shoreline



The EAARL Project: Florida Keys



The EAARL 
Project: Shoreline 
Extraction 
(Pensacola)



Sensor 
Fusion 
Research
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Shoreline Extraction
and Feature AttributionLidar derived

shoreline

Hyperspectral
Classified

image

Feature attributed lidar-derived shoreline
superimposed on an orthorectified image
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