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the USACE NCMP

National Coastal Mapping Program Progress
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Lidar bathymetry and topography West Palm Beach, FL, 2016

* Executed by the JALBTCX (Joint
Airborne Lidar Bathymetry TCX)

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

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



NCMP Standard Metrics & Parameters
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Spectral Imagery
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I R&D/Value added products/tools
» Change Detection » Coastal Engineering Index
»Landscape change modeling » Coastal Resilience
»\Volume/elevation/shoreline change » Critical Species Detection and Modeling
»Structure assessment »Sea turtle nesting habitat
»Sediment Budgets » Oysters*
» Monitoring Shore Protection »Salmonid
» Defining Coastal Regions * ECO-PCX model certification




Why Regional Post-Hurricane Surveys?

« 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
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] 2004 USACE NCMP: Post Hurricane Ilvan
2005 USACE NCMP: Post Hurricane Dennis

D 2005 USACE NCMP: Post Hurricane Katrina

12006 USACE NCMP: Post Hurricane Wilma

2012 USACE NCMP: Post Sandy
D 2016 USACE NCMP: Post Hurricane Matthew
12017 USACE FEMA: Post Hurricane Irma

D 2009 USACE NCMP Topobathy Lidar: Post Hurricanes Gustav and lke |, ¢
D 2010 USACE NCMP Topobathy Lidar: Post-Hurricane Earl

qfr
J id ;
s i e 4 f | ‘
k ‘z |
%
3
,«?
7 |
j : la &




2016 Post-Matthew Operations

e =

f‘l FMEaspia,

»
’
. L"f‘»

f
32 WaChIIJrlgj:OH DC

:EBCO Delorme, NaturaIVue | Esri, GEBCO, lHOIOC GEBCO DeLorme NGS

T BT

)

L3

LANDFALL ON SC COAST| BECOMES POST-TROPICAL
ON OCT. 8 > S o ON OCT. 9

NW BAHAMAS STRUCK

MOVES NEAR |0 P ON OCT. 6

FLORIDA OCT. 7

= 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
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2017 Post-Irma Operations
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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



Deriving Emergency Response Data Products
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% JALBTCX Volume
W Change Toolbox

m JALBTCH_quick_response_v2.thx

5 QRO Label Baseline and Generate Transects (optional)

Z QR 01b. Update Transect Coordinates (optional)

5 OR 02 Generate Transect Mask and Clip Mask {optional)

Z QR 03. Generate Difference Grid by Clip Mask (optional)

&' QR 03b. Clip Difference Grid to Segrment (optional)

Z QR 04. Calculate Difference Grid Volume by Zonal Statistics

5 OR 05. Generate Shoreline {optional)

Z QR 06. Label Transect and Mask with MHW Value {optional)

5 OR 06b. Generate Mask Between Transect above MHW (optional)
Z QR O07. Calculate MHW Velume and Volume above MHW

7 QR 08. Calculate MHW Volume Difference and Velume above MHW Difference
Z QR 08. Calculate Shoreline Change

" QR 10. Generate Final Table

Z QR 11. Summarize Table

any A OYAEH

Py d il

IS eSS
ANy M BIASY BT

CCE
A

2018




Quick Response Updates & Improvements

JALBTCX Volume Change Toolbox &CE
~

2018

e OQverall reduction in runtime
 Code Improvements
» E.g. Clipping each bin vs Zonal Statistics = Additional 50% Speed Up

ArcToolbox 7>
=@ JALBTCX_quick_response v2 A
5 QR 01. Label Baseline and Generate Transects (optional)
& QR 01b. Update Transect Coordinates (optional) G e L Project to UTM Generite Baceling

Surfaces (Geographic)
& QR 02. Generate Transect Mask and Clip Mask (optional)

& QR 03. Generate Difference Grid by Clip Mask (optional)
& QR 03b. Clip Difference Grid to Segment (optional)
3 QR 04. Calculate Difference Grid Volume by Zonal Statistics

_— N Generate Mask
& QR 05. Generate Shoreline (optional) Generate Transects : E";::)‘fem:w d (MHW)
& QR 06. Label Transect and Mask with MHW Value (optional)
5 QR 06b. Generate Mask Between Transect above MHW (optional)
& QR 07. Calculate MHW Volume and Volume above MHW

3 QR 08. Calculate MHW Volume Difference and Volume above MHW Difference ‘ :::I:Cl:\:!a:lsv Vgtl;cg Calculate Distance i Combine Data
& QR 09. Calculate Shoreline Change ’ MHV;/) ‘ (MHW) (Geodatabase by

State)

% QR 10. Generate Final Table
3 QR 11. Summarize Table
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5’ QRO01. Label Baseline and Generate Transects (option I
S URUTb, Update [ransect Loordinates (optional)
5 QR 02. Generate Transect Mask and Clip Mask (optiof
% OR 03. Generate Difference Grid by Clip Mask (option
% QR 03b. Clip Difference Grid to Segment (optional)
5 QR 04. Calculate Difference Grid Volume by Zonal Statistics
% OR 05. Generate Shoreline (optional)
% QR 06. Label Transect and Mask with MHW Value (optional)
EJ-' R DEb. Generate Mask Between Transect above MHW (optional)
% QR 07. Calculate MHW Volume and Volurme above MHW

" QR 08. Calculate MHW Volume Difference and Volume above MHW Difference
" QR 09. Calculate Shoreline Change

" QR 10. Generate Final Table

= OR 11, Summarize Table
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shoreline
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baseline

100 m
Transect
spacing

5’ QRO1. Label Baseline and Generate Transects (optional) —

* workspace (GDB required) Input: Baseline
| | |2
* Baseline_feature_input
| r e
Column Number in Input Baseline as Label
| 1]
> ‘State Name ‘
* Revision Number of Baseline (type '1' for first time revision)
Transect interval
\ 100
Transect length
\ 2000
Transect length unit
| METERS ~ |
Which side of baseline to generate transect ?
| Right v |
Trim Intersecting lines with basline 2 Output: Trdrisects on endiecpids
| YES v |
A ‘Transect Revision Number (type "1" for first revision) ‘
<

oK Cancel Environments... << Hide Help Tool Help




Meters of Change 2008-2012
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5 QR 06. Label Transect and Mask with MHW Value (optional)

5 QR 06b. Generate Mask Between Transect above MHW (optional)
% QR 07. Calculate MHW Volume and Volurme above MHW . .
% QR 08. Calculate MHW Volume Difference and Volume above MHW Difference D I ffe r e n C e G r I d & VO I u m e
% QR 09. Calculate Shoreline Change

& QR 10. Generate Final Table
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Above & Below MHW
Volume Change

= & JALBTCK _quick_response_v2.thx
% QR 01. Label Baseline and Generate Transects (optional)
% QR 01b. Update Transect Coordinates (optional)
5 QR 02. Generate Transect Mask and Clip Mask (opticnal)
5 QR 03. Generate Difference Grid by Clip Mask (optional)
5 QR 03b. Clip Difference Grid to Segment (optional)
5 QR 04, Calculate Difference Grid Volume by Zonal Statistics
% QR 05. Generate Shoreline (optional)
% QR 06. Label Transect and Mask with MHW Value (optional)
% QR 06b. Generate Mask Between Transect above MHW (optional)
=" QR 07. Calculate MHW Volume and Volume above MHW
UIE i (3 3 0 = =
5 QR 09. Calculate Shoreline Change
5 QR 10. Generate Final Table
5 QR 11. Summarize Table
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. Generate Transect Mask and Clip Mask (opticnal)
Generate Difference Grid by Clip Mask (optional)

. Clip Difference Grid to Segment (optional)

. Calculate Difference Grid Yolume by Zonal Statistics

. Generate Shoreline (optional) A 5 ' 149 - 50
. Label Transect and Mask with MHW Value (opticnal) st -49 - 50
- 15.0
15.0 - 20.0

e 200 - 25.0

2R 0Eb. Generate Mask Between Transect above MHW (optional) : 5.0

2R 07, Calculate MHW Volume and Valume abowve MHW

_alculate fHY lume Difference and Volume abowve MHW Difference
New Buffalo
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Data Access
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Layer List

Web Map - Volume and Shoreline Change

Operational layers
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Web Map - Volume and Shoreline Change

@ JALBTCX Volume Change
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b I d h I . h Layer List A
p g Operational layers —
@ JALBTCX Volume Change
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. Layer List R
Web Map - Volume and Shoreline Change —
Operational layers —~
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Sediment Budget Analysis Systems (SBAS)

* workspace(GDB required)

 Input Transect

QR 02. Geneg‘.e 4

=] Trans uv
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 Input SPLIT baseline

generated the
] transect mask

= i and clip mask, |
Binmask | oo

“MHW mask

Environments... Tool Help

OK Cancel << Hide Help

Response
{o‘se} A —

« Smoothly integrate volume change data
« JALBTCX volume change cells — SBAS cells
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Coastal Feature Detection
to supplement post-storm assessments

Foredune Crest & Toe
Duneface slope

Beach width & slope

Beach volume

Highest Dune Ridge
soscimomnnare ZZUSGES

science for a changing world

200 m

Highest point
« Foredune Crest
o Foredune Toe

transects: 10 m

\ FOTEES spacing

.
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TAR016... ¢
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MHW Beach Width
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Data Access

JALBTCX Volume Change Web Map — Geomorphic Metrics

& JALBTCX Volume Change

Layer List

Operational layers
»| | Map Blocks

+| | Dune Toe points (m) Post Matthew

v Dune Crest points (m) Post Matthew

Crest_Height
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1.304162 - 5.693375
+|_| Dune Toe line Post Matthew
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»| | Elevation_Difference_Grids
»| | Analysis_Sections

v Dune Toe points (m) Post Matthew

Beach_Width
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0.000001 - 51.000000
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~ [ velume Change (cy) Post Matthew
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+| | Footprint
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