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System Specifications 

3,000 Hz Pulse Rate (hydro) 

20,000 Hz Pulse Rate (topo) 

1 Hz Digital camera  (~35 cm pixel) 

CASI-1500 Hyperspectral Imager 
1500 cross-track pixels 

380 – 1050 nm wavelength 
1 m pixel w/ 36 spectral bands 

 

CHARTS 

Applanix DSS 322 
•22.2 megapixel (5436 X 4092) 
•~ 5 cm / pixel (at 400m) 
•Color (VIS) or Color IR (CIR) 
•Includes POS / AV 



National Coastal Mapping Program 

• Funded by USACE 
Headquarters 
 
• Initiated FY2004 
 
• Collect lidar elevation 
and imagery data in 
support of engineering 
and research 
 
• Focus on sandy 
shorelines 

Number of times 

surveyed since 2004 
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USACE NCMP Acquisition Scheme 

Bathymetric Lidar 
 

1000 m offshore or to   
     laser extinction 
5 m postings 
100% coverage (200% 
     for federal  projects) 
High tide 
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NCMP Product Evolution 

Geographic Coordinates 
NAVD88 Vertical Datum or IGLD85 

2007-2009 

•Hyperspectral Mosaics 
•Laser Reflectance 
•Land Cover Classification 

2006 

•LAS Format Topo 
•Bare Earth DEM 

2005 

•Bathy/Topo DEM 

2004 

•ASCII xyz 
•NAVD88 0 Shoreline 
•RGB Mosaics 



Bathymetry and topography 

Marquette Harbor, MI 



Laser imagery  



Aerial photography 



EL and JALBTCX 

• GOAL: identify/expand environmental data products, utilizing (1) imagery 
resources of JALBTCX and (2) environmental expertise in EL to address 
environmental/geospatial needs of the coastal districts. 

• Environmental Applications: 

– Site Characterization 

– Environmental Monitoring 

– Habitat Identification 

– Ecosystem Restoration Planning 

– Emergency Response/Recovery 

 



Hyperspectral and Lidar Fusion 

• Target features spectrally with hyperspectral and structurally with 
lidar through image fusion 

 Northern tip of Hunting Island, SC, 2010 

CASI hyperspectral, RGB 1m topo lidar hillshade Fusion of hyperspectral and lidar 
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Times Beach, Buffalo NY, 2007 
Emergent marsh dominated by phragmites 

Emergent Marsh 
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Invasive species detection 
• Spectrally and structurally target species of interest 

• Emphasize changes in composition, structure and 
function in ecosystems caused by invasives 



Wetlands Characterization 

• Mapping Wetland Habitats 

• Spectrally and structurally target wetland species 

• Emphasize species pattern characterization and zonation related to elevation 
gradients 

• Wetland condition assessment 

Edisto Island, SC, 2010; south of Jeremy Inlet 

Marsh Spectra 



Purpose: evaluate and demonstrate the use of 
fused airborne hyperspectral and bathymetric 
lidar data to detect and discriminate species of 
estuarine SAV and macroalgae in two 
representative small-craft dredged harbors  

Background: Dredging impacts to SAV vary by 
species; CWA lists SAV as a Special Aquatic Site; 
Mapping species is important for: 

• Planning dredging operations 

• Mitigating ecological damage 

• Monitoring SAV 

 

PI: Bruce Sabol, EL 

                                                

Dredging Operations and Environmental Research Work Unit:  

 Use of Airborne Lidar and Hyperspectral Data to Detect  and 
Discriminate SAV Species at Corps Dredging Sites 

Submersed Eelgrass spectra, 
Plymouth Harbor, MA 



Image Processing Methods: Overall Approach 

• Coastal Zone Mapping and Imaging Lidar (CZMIL) Data Processing System 
(DPS) 

– DPS with Spectral Optimization to characterize seafloor and water column 

* Spectral curve fitting approach using radiative transfer theory to invert the 
hyperspectral image with lidar depth as a constraint for modeling water column 
constituents and estimating bottom reflectance 

– Classification of seafloor reflectance to solve for species  
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Results 



Data Access 

View CHARTS 
bathymetric/ 
topographic data 
 
www.jalbtcx.org 
 

http://www.jalbtcx.org/
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