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National CoaNational Coastalstal Mapping Program Mapping Program 
GoalsGoalsGoalsGoals
•• Develop regiDevelop regional, repetitive, onal, repetitive, 

hi hhi h l ti hi hl ti hi hhighhigh--resoresolution, highlution, high--accuracy accuracy 
elevatielevation and imagery dataon and imagery data

•• BBuild an understanding of howuild an understanding of howBBuild an understanding of how uild an understanding of how 
tthe coastal zone is changinghe coastal zone is changing

•• FaFacilitate management of cilitate management of 
di t d j t tdi t d j t tsediment and projects at a sediment and projects at a 

regional, or watershed scaleregional, or watershed scale
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Joint Airborne Lidar Bathymetry
Technical Center of Expertise
Joint Airborne Lidar Bathymetry
Technical Center of ExpertiseTechnical Center of ExpertiseTechnical Center of Expertise
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Annual Technical Workshop, 16‐18 June 2015, Corvallis, ORAnnual Technical Workshop, 16‐18 June 2015, Corvallis, OR
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DEVELOPMENTData 
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JALBTCX sensor development history

Data Fusion

Spectral 
Imagery

Aerial 
Photography’94 SHOALS

Topography

’03 CHARTS

‘99 SHOALS

’05 CHARTS Bathymetry

200   400 1,000   3,000                                            10,000

’05 CHARTS ’12 CZMIL
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Measurements/Sec

4



Coastal Zone Mapping and Imaging Lidar
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 wavelength380 – 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

400  m

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

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise

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

• Improved depth detection in shallow turbid water
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National Coastal Mapping Program
ProgressProgressProgressProgress

Products
• LAS format bathy/topo

A i l h t i

Products
• LAS format bathy/topo

A i l h t i• Aerial photos mosaics
• NAVD88 Zero contour
• 1-meter bathy/topo DEM

1 b h / b h DEM

• Aerial photos mosaics
• NAVD88 Zero contour
• 1-meter bathy/topo DEM

1 b h / b h DEM• 1-meter bathy/topo bare earth DEM
• Hyperspectral image mosaics
• Laser reflectance images

• 1-meter bathy/topo bare earth DEM
• Hyperspectral image mosaics
• Laser reflectance images

FY15

• Basic landcover classification
• Volume change metrics
• Basic landcover classification
• Volume change metrics

Number of timesNumber of times 
surveyed since 2004

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



WA & OR Highlights:WA & OR Highlights:

2014 National Coastal Mapping Program2014 National Coastal Mapping Program
g gg g

–– July 28 July 28 –– Oct 17 Oct 17 
–– 968 Flight Lines968 Flight Lines
–– 1330 Square Miles1330 Square Miles Data collectionData collectionqq
–– 36 flight blocks36 flight blocks
–– 53 days53 days
–– 65 flights65 flights

Data collectionData collection
2014 El Nino priority2014 El Nino priority
2014/5 NCMP2014/5 NCMP
2015201565 flights65 flights

CA Central and SouthCA Central and South
–– Sept 1 Sept 1 –– Oct 15Oct 15pp
–– 461 Flight Lines461 Flight Lines
–– 880 Square Miles880 Square Miles

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of ExpertiseLa Push, WA, 2014



2014 National Coastal Mapping Program

 2014 USGS Highlights:
 8 projects

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise

 8 projects
 30 days
 26 flights2014 USGS

Nisqually Wildlife Refuge, WA field coverage



2014 National Coastal Mapping Program

 Reimbursable work funded
by New England District (NAE)

F i ti Focus on navigation 
structures and channels
 2014 NAE Highlights:

 47 structures
 24 projects
 13 days
 19 flights

N th j ttNorth jetty
5 cm true-color mosaic

2014 NAE
Wells Harbor ME point cloud

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise

Wells Harbor, ME point cloud



2012 NCMP Great Lakes

CZMIL Topographic Accuracy 
Assessment

Category n Mean RMSEz σ
Bare earth 203 ‐0.008 0.033 0.025
Low grass 157 ‐0.034 0.050 0.033
Urban 122 ‐0.023 0.110 0.101
Trees 137 ‐0.105 0.150 0.087

Assessment 
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CZMIL Bathymetric Accuracy 
AssessmentAssessment 
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Digital surface and elevation models

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of ExpertiseWest Maui, HI, 2013



Digital surface and elevation models

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of ExpertiseWest Maui, HI, 2013



Aerial photography/lidar

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise Siuslaw River Entrance, OR 2014



Hyperspectral Imagery
1 m pixel resolution, 1 m pixel resolution, 48 48 spectral bandsspectral bands1 m pixel resolution, 1 m pixel resolution, 48 48 spectral bandsspectral bands
375375--1050 nm1050 nm

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise Port Susan Bay, WA 2014



NCMP Data Access

USACE District Office

NOAA Digital Coast

USGS St. Petersburg

USGS EROS

g

USACE GRiDUSACE GRiD

By request to 
jalbtcx@usace.army.mil

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise



NCMP Data Access
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JALBTCX at the Statistics
• 26,000 downloads
• 5.4 TB 
• 1 2 trillion elevations• 1.2 trillion elevations 
and depths!

700

800
# Downloads per month
# GB downloaded per month

500

600

# GB downloaded per month
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200

0
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Volume change
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Volume change
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http://maps.usace.army.mil/home/webmap/viewer.html?webmap=f47873d6d68f4eef99b7
2206e1ad2a62&amp;extent=-73.8217,40.5528,-73.6924,40.6116



Metrics/Parameters
El ti

Imagery
Elevation

Change 
(elevation/volume)
Contour (change)

Shoal

g y
Hyperspectral and Multi-

Spectral Imagery

Dune
Elevation (crest/toe)

Continuity
dune Land characterization

Critical habitat (SAV wetlands duneContinuity
Slope

Volume

Beach
Width
Slope

Critical habitat (SAV, wetlands, dune 
vegetation, invasive/TES)

Impervious surface
Landscape diversity

Slope

Coastal Engineering IndexChange Detection

R&D/Value added products/tools

Coastal Engineering Index
Coastal Resilience
Critical Species Detection and Modeling

Sea turtle nesting habitat

Change Detection
Landscape change modeling
Volume/elevation/shoreline change
Structure assessment

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise

Oysters*
Salmonid

* ECO-PCX model certification

Sediment Budgets
Monitoring Shore Protection
Defining Coastal Regions



Coastal engineering index
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97% 96%

73%

co
m

b lowlow dune,dune, narrownarrow
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Defining coastal regions
• The input data layers were combined to form a hierarchical gradientThe input data layers were combined to form a hierarchical gradient 

ranging from broad coastal regions to detailed coastal regions

Intermediate coastal regions –
Detailed coastal regions - 1km 
bins grouped based on

Broad coastal regions – 1km 
bins grouped based on 
majority land use/cover only, 
resulting in 7 divisions 

Intermediate coastal regions
1km bins grouped based on 
majority land use/cover and 
average beach width, resulting 
in 14 divisions

bins grouped based on 
majority land use/cover, 
average beach width, and 
dune crest ranges, resulting in 
19 divisionsg in 14 divisions 19 divisions

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise



Asset management coastal structures

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise

http://geoplatform.usace.army.mil  
Search NCMP; NCMP Structures 



Asset management coastal structures
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NAVD88 Bare Earth Elevation (m)
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Future NCMP acquisitions
http://www.seasketch.org/#projecthomepage/5272840f6ec5f42d210016e4http://www.seasketch.org , Projects tab, search http://www.seasketch.org/#projecthomepage/5272840f6ec5f42d210016e4p g , j ,

“Federal Mapping Coordination”

 Tillamook Bay
 CA/OR border to San Francisco
 Morrow Bay Morrow Bay
 Pismo Beach  MA, RI & CT 

 navigation structures 
& channels

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise

2015 NCMP
West and Gulf Coasts

 TX (pending)
 AL
 Panhandle & West Coast FL



Federal mapping coordination
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Future data development
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Future data delivery and tools

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise



Future platforms
• 0.75 sq mile project area 
centered around the 
USACE Field Research 
Facility in Duck, NCFacility in Duck, NC
• Nova Block 3 Unmanned 
Aerial Vehicle (UAV)
• Imperix Bobcat 29mp True 
Color Camera 400ft @Color Camera 400ft @ 
0.018 meter pixels (0.02m 
delivered products)
• 9 Missions
• 6 Ground control stations6 G ou d co t o stat o s
• SimActive, Inc 
Correlator3D software for 
image processing and 
AeroTriangulationg
• Final RMSE of > 1 pixel at 
0.016m.

BUILDING STRONG®Joint Airborne Lidar Bathymetry Technical Center of Expertise 2014 UAS Duck, NC Acquisition
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