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BUILDING STRONG® 

West Maui, HI, 2013 

National Coastal Mapping Program 
Goals 
 Develop regional, repetitive, 

high-resolution, high-accuracy 
elevation and imagery data 

 Build an understanding of how 
the coastal zone is changing 

 Facilitate management of 
sediment and projects at a 
regional, or watershed scale 



 

  

BUILDING STRONG® 

10,000 Hz Pulse Rate (hydro / topo) 
0.4 Hz / 25 MP   Digital camera (~20 cm pixel) 
CASI-1500 Hyperspectral Imager 

• 1500 pixels 
• 380 – 1050 nm wavelength 
• 288 possible bands 

15 cm RMSE bathymetry 
7.5 cm RMSE topography 
Shot spacing: 

0.7 X 0.7 meter topo / shallow hydro 
2.0 X 2.0 meter deep hydro 

300 - 400 m op altitude (hydro) 
300 - 1200 m op altitude (topo) 

• Shorter laser pulse length and receiver response for 
increased accuracy, especially in shallow (<2m) water 

• Large field-of-view afforded by prism, and more 
sensitive receivers, increase signal-to-noise ratio. 

• Improved depth detection in shallow turbid water 

400 m 
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Coastal Zone Mapping and Imaging Lidar 
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Coastal Zone Mapping and Imaging Lidar 
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National Coastal Mapping ProgramNational Coastal Mapping Program 
ProgressProgress 

Number of times 
surveyed since 2004 

One Time 
Two Times 
Three Times 
Four Times 
Five Times 
Six Times 



Data collection
2014 El Nino priority
2014/5 NCMP
2015

2015 JALBTCX Survey Season
 

Mobile District Operations Team 
Chris Macon 
Charlene Sylvester 
Nick Johnson 
Heath Harwood 

California 
1113 flight lines 
18 June – 3 October 
93 days 
104 flights 
800+ sq miles 
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New England (R) 
473 flight lines 
23 May – 14 June 
23 days,18 flight days 
31 flights 
43 navigation projects 

Bahamas (R) 
591 flight lines 
8 October – 7 Novembe 

Florida 29 days, 18 flight days 
270+ sq miles 33 flights 
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Future NCMP collections 

http://www.seasketch.org/#projecthomepage 
/5272840f6ec5f42d210016e4 
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National Coastal Mapping Program 
Products 

ProductsProducts 
•• LAS format bathy/topoLAS format bathy/topo 
•• Aerial photos mosaicsAerial photos mosaics 
•• NAVD88 shorelineNAVD88 shoreline 
•• 1-meter bathy/topo1-meter bathy/topo DEMDEM 
•• 1-meter bathy/topo bare earth DEM1-meter bathy/topo bare earth DEM 
•• Hyperspectral imageHyperspectral image mosaicsmosaics 
•• Laser reflectance imagesLaser reflectance images 
•• Volume changeVolume change 

Number of times 
surveyed since 2004 

One Time 
Two Times 
Three Times 
Four Times 
Five Times 
Six Times 
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Digital surface and elevation models 

West Maui, HI, 2013 
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Digital surface and elevation models 

West Maui, HI, 2013 
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Laser reflectance image NCMP 2009 
Malibu, CA 

5-m resolution 
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Aerial photography/lidar 

Siuslaw River Entrance, OR 2014 
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Hyperspectral Imagery 

Port Susan Bay, WA 2014 

1 m pixel resolution, 48 spectral bands 
375-1050 nm 
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Zero Contour 
‐20 0 20 0  80  160  

2010 Beach 
Width 

24 m 

Zero Contour Change Rate 

1.3 m 

• Beach width provides buffer 
before the dune as well as 
recreational benefits 
• Defined as the distance between 

the zero contour and the dune toe 
• Active portion of the beach 

• Contour change rate 
• Used to determine hot spots of 

erosion and cumulative change 
can identify extent of inlet influence 
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1) What shoreline is most meaningful to you? 
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Volumes 

2012 pilot project 

2012 emergency 
operations 

2013 web services 
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Volumes 
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Volumes 
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Volumes 
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Volumes 
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Volumes 
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Volumes 
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Volumes 

1) Does selection of MHW for volumes matter? 
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Asset management coastal structures 

http://www.arcgis.com/home/webmap/viewer.html?url=http%3A%2F%2Fgis.sam.usace.army.mil%2 
Fserver%2Frest%2Fservices%2FJALBTCX%2FJALBTCX_Structures%2FMapServer&source=sd 
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Asset management coastal structures 

Hampton Harbor, NH, 2014 
-12 14 0 

NAVD88 Bare Earth Elevation (m) 
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1) What are the meaningful structure parameters? Ex. 
Side slopes, rock size 
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Dunes 

dune 

Offshore bar 

• Provide natural buffer from waves/runup to 
upland areas 

• Volume of sediment available for beach recovery 
• Included as part of beach nourishment projects 

0 2 4 

2010 
Average 
Dune 
Height 

2 m 

• Dune height – crest of the first 
dune 

• Dune toe – slope change in dune 
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1) Dune footprints, or areal extent. 
2) Dune volume and change. 
3) Elevation/slope/curvature 
distributions within dune footprints 
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Dune Vegetation Density 

• Helps stabilize dunes and 
reduces erosion by trapping 
sand 

• Provide habitat for critical 
species, including TE 
species 

0 

0.5 

1 

Low Density Medium 
Density High 

Density 

Dune Vegetation Area km2 

Dune Vegetation Density Area: 
Low: 0.75km2 

Medium: 0.28km2 

High: 0.12km2 

• Extract  vegetation 
within the dune field 
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Depth of closure Wave steepness 

Wave height 

Error analysis 
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Benthic Habitat Mapping – West Maui, HI 

Bottom reflectance: 
Spur and groove 

formation 

• Estimate bottom 
reflectance from 
hyperspectral imagery 
and depth 

• Apply NOAA’s ground 
truth data to create 
regions of interest in a 
supervised classification 
approach to identify major 
bottom types 
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Water leaving 
reflectance 

Water column 
attenuation 

CDOM 
absorption 

Chl 
concentration 

Active seafloor 
reflectance 

Spectral seafloor 
reflectance 

Submersed Eelgrass spectra, 
Plymouth Harbor, MA 

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 

Seagrass 

Discrimination of submerged aquatic 
vegetation species 
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Questions?
 

1) What shoreline is most meaningful?
 
2) Does selection of MHW for volumes matter?
 
3) What are the meaningful structure parameters? Ex. Side slopes, rock size
 
4) Potential new products:
 

• Dune footprints, or areal extent. 
• Dune volume and change. 
• Elevation/slope/curvature distributions within dune footprints. 
• Benthic classification: sand, seagrass, hardbottom. 
• Depth of closure 

jennifer.m.wozencraft@usace.army.mil
 
228-806-6044
 

www.jalbtcx.org
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