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• Executed by the JALBTCX (Joint 

Airborne Lidar Bathymetry TCX)

• Mapping U.S. coastal regions on a 
5-year cycle

• Collected over 2500 square miles 
of coastal lidar data and imagery 
in TX, MS, AL, and FL in 2016

the USACE NCMP



NCMP Standard Metrics & Parameters

Elevation
Shorelines & shoreline change
Elevation & volume changes

Dune
Elevation (crest/toe)

Continuity
Slope

Volume

Beach
Width
Slope

dune

Coastal Engineering Index
Coastal Resilience
Critical Species Detection and Modeling

Sea turtle nesting habitat
Oysters*
Salmonid

* ECO-PCX model certification

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

Sediment Budgets
Monitoring Shore Protection
Defining Coastal Regions

Land characterization
Critical habitat (SAV, wetlands, dune 

vegetation, invasive/TES)
Impervious surface
Landscape diversity

Imagery
Hyperspectral and Multi-

Spectral Imagery

R&D/Value added products/tools



• Determine extent of structure damage

• Assess effects on navigation channels 

• Understand impact on both regional and local scales

• Provide a baseline for success of recovery operations

• Prepare for the next storm 

Hurricane Irma impacts 
Cuba as a category 5, 
quickly approaching 
Florida

Why Regional Post-Hurricane Surveys?



 Key Biscayne, FL to VA-MD Border
 District/Division support
 Rapid-response data product deliveries
 Advanced lidar products for emergency response
 Dual aircraft operations
 991 flight lines
 Surveyed 27 Oct – 2 Dec
 4 ground-truth teams (USGS)
 24-hr field office 

2016 Post-Matthew Operations

St. Augustine, FL
Primary base of operations and
data production center

Beaufort, NC
Secondary base of
operations



 Key West to FL-GA Border 
 FEMA support
 Rapid-response data product deliveries
 Advanced lidar products for emergency response
 Surveyed 20 Sept – 27 Oct 
 Entire east coast of Florida, Keys & Collier County

2017 Post-Irma Operations

Bahamas
Sept 8

Florida Keys
Sept 10



Pre-Storm DEM

Post-Storm DEM

Elevation 
Difference

Deriving Emergency Response Data Products
JALBTCX Volume 

Change Toolbox



JALBTCX Volume Change Toolbox
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Quick Response Updates & Improvements 

• Overall reduction in runtime
• Code Improvements

• E.g. Clipping each bin vs Zonal Statistics  Additional 50% Speed Up



FL

GAAL
shoreline

baseline

100 m
Transect
spacing

Baseline, Transects & Bins
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Baseline, Transects & Bins



Meters of Change 2008-2012 Total Volume Change 2008-2012

Difference Grid & Volume



Above MHW 2008-2012

Total Volume Change 2008-2012

Above & Below MHW 

Volume Change

Below MHW 2008-2012



Transect Approach

Shoreline Change
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Data Access

Accretion

Erosion

Delivered by:

• Geodatabase FTP

• Web viewer

• Interactive 

web map

PDFs for visualization

Web App: https://tinyurl.com/VolumeChange
https://usace.maps.arcgis.com/apps/webappviewer/index.html?id=d1ee0da488704
6edbc9ff05c66d40708



Web Map - Volume and Shoreline Change

ArcGIS.com
Search: JALBTCX volume change

Select web app or web map



Web Map - Volume and Shoreline Change



Web Map - Volume and Shoreline Change



Web Map - Volume and Shoreline Change



• Smoothly integrate volume change data

• JALBTCX volume change cells → SBAS cells

Sediment Budget Analysis Systems (SBAS)

Shorelines MHW mask Bin mask

 Q source –  Q sink – ΔV + P – R = Residual 



protec

the coast!



Coastal Feature Detection
to supplement post-storm assessments
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 Foredune Crest & Toe

 Duneface slope

 Beach width & slope

 Beach volume 

 Highest Dune Ridge
MHW Beach Width

Beach Volume

USGS collaboration on dune 
extraction methodology 
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Data Access
JALBTCX Volume Change Web Map – Geomorphic Metrics
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Anastasia State 
Recreation Area

1 km

Vilano Beach

St. Augustine

Green: Pre-Matthew
Red: Post-Matthew

Shorelines

Dune crest lines

Anastasia 
S.R.A.

Vilano Beach
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