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» Develop regional, repetitive, high
resolution, high-accuracy elevation ang
imagery data

« Build an understanding of how the coastal
zone is changing

« Facilitate management of sediment and
projects at a regional, or watershed scale
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Lidar Bathymetry and Topography
West Palm Beach, FL, 2016




Joint Airborne Lidar Bathymetry
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JALBTCX sensor development history
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—\‘,;.. o-— 10,000 Hz Pulse Rate (hydro /topo)
0.4 Hz/ 25 MP Digital camera (~20 cm pixel)
CASI-1500 Hyperspectral Imager
R — = 1500 pixels
- +  380- 1050 nm wavelength
+ 288 possible bands
15 cm RMSE bathymetry
S > oy oo - 7.5 cm RMSE topography
e i, B Shot spacing: P
0.7 X 0.7 meter topo / shallow hydro

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. ' "y
Improved depth detection in shallow turbid water 5 ®

B

K o o BUILDING STRONG,

y Tech | Center of Expertise 5

Joint Airborne Lidar Béthymtr
o . v



http://upload.wikimedia.org/wikipedia/commons/0/08/USGS_logo.png
http://upload.wikimedia.org/wikipedia/commons/0/08/USGS_logo.png

R
e T
. 7 L

Joint Airborne

A

2016/17 improvements

New interference filters CIMIL 15 Generation L Nova
New PMTs ==

PDU redesign ="\ 1h i}
Rewrite SLIC e liind R R e
TeSting of multi-anode * Reduced Overall System Size-b-yr3‘0%h |

i 0
4

P MT * Reduced Overall System Weight by 27%
® Decreased the Power Consumption by 25%

Land/water classification
Reprocessing tools o

Total Propagated
Uncertainty
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Next generation system?

= Automated processing
» Cloud processing
» Real-time processing
= UAS/OPA capable
= Better performance
» Turbid water
» Dense vegetation
= 16 ppsm

= Deep/machine learning
s ?

HRQLS (High Res

| Pinsisisec 2.5 Millon
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PILLS Overview

Pushbroom Imaging Lidar for Littoral Surveillance (PILLS)
SEBIR project funded by ONR and NAVAIR

Goal: Cap of current ina
compatible for tactical UAV (e.g. RQ-21A Blackjack)
+ Several manned data collections in the past 3 years
- Version 1.0 - 2012 to 2015

— Wersion 2.0 - 2015 lo present

UAV in May 2016
28 pounds, 230W

Contact Jeff Mercer, 520.784-1872,

Current status: Successful completion of flight tests on SeaHunter

Total Payload 387 x 67 x 47

Chiroptera, and HawkEyey

Chiroptera HawkEye,,

Increasad altitude range ¢ Bathymetric data capture
I
Increased PRF in topo

o

Increased depth penstration

i Topographic dota capture
80 MPIX RCO 30 comera integrated r

PAV 100 gyro stabilized mount
= =

*  Mid format camera
Leica components and Leica software

integrated

F.AHAB

an

peciral sensor
New application opporiunities {eg.
vegetationlarget discrimination.
simultanecus topo/bathy, etc.}

Increased classification accuracy
Day/night operation

Discrete and waveform record options —
» Seamlass land/water transitions are now possible using much mora efficient
discrete measurement mathods, instead of full waveform capture (full waveform
record optionally available)

Same 300 kHz PRF for each of 3 laser channels (900khz lotal)
« High resclution bathy channel
« High sampling rates for IR channels enable high resclution lopo data sets

Embedded Passive imaging Options
» Capable of supporting any one of the CS-Series camera solutions (80 MP
RGB/CIR; 29 MP RGE/CIR/MIR; thermal; 3-5 band multispectral

wavelength 532 nm (visible green light}
2500mat p 2 20%

3500m at p z 60%

measurment range

range  >1 Secchi depth

. 2

er of Expertise
—

hydrography bright ground

ranging accuracy 25 mm

FOV +-20°

beam divergence selectable, 0.7-2 mrad

measurement rate 520 kHz
scan speed 10 - 80 revolutions/second
laser safety Laser Class 38

multiple time around  yes

wwas fingl.com
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Date: 3/21/2017

National Coastal Mapping Program Progress
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2016 NCMP Operations
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Aguascalientes

_Mobile District Operations Team ...
~ Chris Magcon

Charlene Sylvéster
=" Nick Johnson e
~ Heath Harwood

329 flight lines

47 dayS | g |

Tallahassee g

Tk

Texas

941 flight lines

7 Sept — 17 October
40 days

67 flights

Dual Aircraft Operations

&

Puerto Rico

521 flight lines Hiami
22 Jan — 10 Feb MNassau
11 May — 16 May .~

Panhamdle .'.."'.-‘,nu 11111 ; 1 

Florida

588 flight lines
1,17 May — 20 July
64 days
\ 52 flights

BAHAMAS

24 days
27 flights

Trusted Partners Delivering Value, Today and Td




2016 Post-Matthew Operations Overview ®
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Esri, GEBCO, Delorme, Naturawue | Esri, GEBCO, IHO IO‘C GEBCO DeLorrne NGS B
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BUILDING STRONG

Key Biscayne, FL to VA/MD
Border

Dual aircraft operations
991 flight lines

27 Oct -2 Dec

36 days

76 flights

4 ground-truth teams (USGS)

24-hr field office
Rapid-response data product
deliveries

Advanced lidar products for
emergency response

A e S - SRS ) -
Trusted Partners Dellvermg Value, Today and Tomorrow
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« C | © wwwseasketch.org/#projecthomepage/52
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\../ U.S. Federal Mapping Coordination

A Demonstration Site for Federal Mapping Data Acquisition Coordination # admin
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Data Layers Participate

USACE Planned Lidar

] 2017

2018
2019
[ 2020
| 2021

k=l Topographic Lidar
¥ & Topobathymetric Lidar
i NOAA
™ & USACE
Great Lakes
¥ & JALBTCX Planned and Ongomg Topobaihymetnc Lidar

SACE project-sp
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b on Ocean and Coastal

| me

@ & JALBTCX/JALBTCX_NCMP_Acquisition_Status
USACE In Progress Lidar
& USACE Planned Lidar

| Esn, HERE, Garmin | Earthstar Geographics | Powered by Esri and SeaSketch
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Basic NCMP Data Products

BUILDING STRONG
= Standard product suite
— BOI’I’] |n 2004 and have E:IC2335'25°[21°::;:‘\f point claud colored by Digital surface model >

evolved since

= Workflows promote ease
of use and re-use

= Widely disseminated and
publically-available

Trusted Partners Delivering Value, Today and Tomorrow




NCMP Data Access

BUILDING STRONG
https://coast.noaa.gov/dataviewer/
¥ —

= USACE District Office

» USACE Geospatial Repository and
Data Management System (GRID)

* NOAA OCM (Digital Coast) and

NCEI (Boulder) .- —m
= USGS St. Petersburg, FL and | 3
Sioux Falls, SD
= By request to
jalbtcx@usace.army.mil A
B

https://griduc.rsgis.erdc.dren.mil/griduc/corpsmap/

Trusted Partners Delivering Value, Today and Tomorrow




Advanced Lidar Products [t

=

BUILDING STRONG

= Extraction of metrics for Leveraging ERDC R&D Expertise

beaCh Characterization Assef ?nagementco§sml structures R s wiae v

and development of ' T

regional coastal

engineering indices | AN '
= Piloted 2012, ‘Beta’ D

release 2016 i = [=— =

" Batch Import Metadata

& Batch Prejection Feature Layer
& Bateh Prepection Raster

., Make Guery Table

%' Merge Feature Claves

£, Sont

4" Step 01, Label Baseline " udnae ) ubaerial Volume Change
' Step 02, Generate Transect MHW Above Above

MHW | Above MHW | MHW
Volume Vohume Volume

& Step 02b. Update Transect Coonsnates (f necessany)

i
N Step 03, Generste Matk Between Transects + | End Dase S

¥ Step 035, Generste Clip hask D;‘:’-" Change | Change
¥ Step 04, Generate Difference Grd by Cip Mask Biny Kot
A Step 05, Caleulate 24 Grad Vihame ] . vl = e el
5 Step 6. & olina 3 | 619010 B a7 30 493 861 0.8
%' Step 07, # and Mask with MHW Value T 6202010 | ! 14 {10432 !
& Step 08, Genesste Mtk Betwen Transect sbove MHW \Hps s usace. arny, AL B o
& Step 09 Caleubate MHW Volume t—=——{2200e 1202202 &amp extent=-73 8217 40.5628 TA0024 40 S 116, . . o A A 79‘ T 12488 | 42
Y Step 09, Caloulsbe Suface Grid Volume sbove MHW (3rd Volume = T 1954 06 ;'ng ?-0’4 R ) T To14 | 1080070 o 3008 '? %7172 s
&' Step 10, Calcudate MHW Volume Difference — = = 3 v —= = ST =
§ Step 10b. Caleuiate Volurme Difference sbove MHW (3rd Velume) — 440 424 51 430 790908 = 423 2.865.815 = 430 2.966,179
St i st g 05 | 93 | (a3) | so1 | 2360354 214006 | 27 | s | dumess | 27
¥ S 12 Gemede Fn Tl 1835 RT3 86T | 4332400 3801376 | 34 | 863 | 4096915 | 29
& Stap 13, Summars Table 3735 9| 2671 021227 (1877459 ﬁ T405_|__e9i401 0z
= . suiv | wiaiom 3360 3 | 2216 | 890,640 458 3305 | 8379313 23
C L132006 ) pikd 2778 2L 2685 347,706 700,815 = 2862 404,534 [T
GA 1132006 | P 145 1452 (0.2} 1376 L157.012 .136.707 A 1354 .338.208 8
FL-E T2 r 387 3875 (27 | 5666 | G7.767.960 218.114 A 3649 191807 0g
FLW & 98 | 2098 ? 2960 ] 550,500 | 2 B 5
FL-NW 6 H6 3461 2752 | 23051869 [455.950] 2712 (L019.446) L
E?:‘lag' 3280 _33.0]! | 23420 08 22154 | 57,553,006 Lé 20146 | 65673052 17

*e

¢ Dune height <+ Beach width
<+ _Shoreline change < Volume change

Trusted Partners Delivering Value, Today and Tomorrow
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Fusion Data Products

®

Fusion of lidar-derived

metrics with spectral
information for habitat
characterization and

monitoring, and critical

species detection and
modeling

DOER - DIG — DOTS FY16 Mid-Year IPRs
Critical Habitat Modeling of Physical Parameters

for Endangered Sea Turtle Nesting Habitat
Lauren Dunkin

= The C. caretta nesting habitat suitability moded will plowda an
information tool to beuer ocmmun[c.ale

¢ Dune vegetation
s SAV

BUILDING STRONG

Leveraging ERDC R&D Expertise

Background D«In"nﬂblul.om vary by
»r.n.-rn w w SAY as  Special Aquatc Si
\mmmm

. p gamun;mrwnm
+ Mmgabng Bcologcs damage
» Montonng BAY
»

Wkt iohin.  oatadi

Dune Vegetation Density

| Drarm Voymtmm Aemn b’
* Helps stabilize dunes and y |
reduces erosion by trapping
sand \\- ‘ = -' -
» Provide habitat for critical =
specles, including TE E“'“e:m
Duna Vegetation Dansity Area:
Low: 0 75km?
Medium: 0. 28k
High: @ 12km*
\
S
. |

* Land cover
% Water quality

Hdicatiors——
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Advanced Lidar Products
Volume Change

Wl

FLORIDA AND 1 EAST COAST BEAC H

||

+ Operations: provide streamlined method to generate
volume/shoreline change datasets on a regional scale

* Planning: generate map products that can be used to
communicate between agency partners to identify priority areas

that would benefit from beneficially using sediment
* R&D: provide input for SBAS (Sediment Budget Analysis System)

+ Post-Storm: Hurricane Matthew emergency response — volume
change analysis for FL, GA, SC, NC, & VA

| Post Matthew Volume change

CHANGE METRICS DERIVED FrRON
JALBTCX LipaR DATA

s

USACE JALBTCYX
e
3‘"‘“‘9 (i!-lm

East Coast Volume; Change (20 5———::2616)- m |

Average
State Start Date | End Date | B2seline Nu?il‘m Shoreline
Lengh | rppeecs [T
km n ftiyr cy/ftiyr | eviftiyr | eyiftiyr
ME 10/19°2005 [ 6/19/2010 | 62 633 (0.4) 135 0.7 0.6
NH 11/01/2005 | 62012010 | 15 152 (1.0) 26 (0.5)
MA 11/1122005 | 5262010 | 381 3.834 (2.8)
NY 102672005 | 8/13/2010 | 192 1921 [BNGONN 45
NJ 9/22005 |8282010| 203 2,034 06 21 22 22
DE 9/32005 [9112010] 44 440 5.1 39
MD 9/32005 | 822010 | 50 505 (4.3) 28 2 2.7
VA 9/82005 |7/282010| 183 1.835 3.1 34 29
NC_2009 | 97282005 | 81672009 [ 272 2,725 39 0.6 02
NC_2010 | 97282005 | 542010 | 236 2,369 0.2 27 25 25
sC 1/13/2006 | 542010 | 277 2778 24 23 1.3 0.9
GA 1/132006 | 542010 [ 145 1452 (0.2) 42 3.0 28
FLE 7/1/2004 | 5/42010 | 587 5.875 Q.7 62 1.0 0.8
iymetry Tech FLIW 612004 [6202010| 208 | 2098 |NNEASIMOIN 24
FLNW | 612004 | 6202010 346 | 3461 | ) [0
E::J;ge 3280 | 33.012 17




- Post-Matthew Volume Change Viewer /=

L& C | & Secure https://cesamusace.maps.arcgis.com/apps/webappviewer/index.html?id=96ebeaa39fc4493f8478c88cb0c755et Q % n o :

/ (8 Post Matthew

i Apps @ USACEGRID [ Internal USACE Webr  [3 External Portal [3) Jalbtcx Web Services @ Metadata Manager ] GeoPlatform - SeaSk: @ US Federal Mapping » Other bookmarks

Post Matthew with Web AppBuilder for ArcGIS

Click a box to open the pop-up to download that box’s

.pdf map under the Attachments, or download the full ~ Hetos i e P ey
P . W w0 S ANOS RS JALBTCX_NCMP_Post_Matthew_Volumes -
state .pdf by clicking the More info link. e HEW 2,
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=hafioltle 11V} ] art aes
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RPS OF ENGINEERS
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Improving volume change tools

Volur

. e@__
= Current mputs 2012 pllot project

» Before and after DEMs
» Shorelines —
» Backine @~ [E

» Transects

* Future inputs

S TT— P

Staie | U LAne | EIO LR o mnnx
‘ ‘ ‘ uuuuu ‘mm, e ] oo 91

» Difference layer 2016 Post- Matthfzw h «m
* enables QC ‘Le._ﬂgl_lliili'”“ﬂ.?. . !@m
» Shapefile boundary __”’U\ ottty S 44 &
 landward/seaward EREE)

= Automatic detection

> Landward/seaward
_———
.i*\@ AL BeTaL
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Navigation Structures

« Operations: extracted parameters provide data needed to
determine condition and functional performance of structures in
addition to bathymetric conditions around structures

* Planning: prioritize site visits using high resolution lidar data and
Imagery
« RA&D: virtually ‘walk’ the structure usmg AR (Augmented Reality)

amswm.‘e P ——— - o 2 e |

7 COASTAL &
HYDRAULICS

0 BUILDING STRONGg phABORATORY
ERDC




Navigation structures feature extraction

BUILDING STRON(C;)
Lidar & imagery
» Link structure analysis using spatial data with economic analysis

= Update structure analysis on a recurring basis as new lidar and

imagery data becomes available
e = Tool in CSMART to

allow user to cut the

. —— lidar grid or upload

S GG, | | cross section locations
e to extract the values

hftp:;’r‘ x cgis.corn;’homer’webmap;’viewer.html?url=https%3A%2F%2ng.s;
2Fserver%2Frest%2Fservices%2FJAEBTCX%2FJALBTCX_Structures%2FM3

TTUSLCU 7 ArtricCio CITveTIny vardc, TUUd

.usace.army.mil%

erver&source:iil
| S,

y alriu 1 viriviiruvvv

T O TR O B




_ Navigation structures visualization
BUILDING STRON(C;)
Spatial Updates

* Improve Google earth view to include:

» Link to high-resolution imagery file — updated on a recurring 5-yr cycle
» Shoaling analysis — save results as kml file to view in Gooagle earth

M EGe Views Too A Hep

> Sewssch

I Dusiredees | Dwectons

%+ Georeferenced, .
71 5 cm true-color §==
Ji /| mosaic |
':"" 3/29/200 1 'IB"19}§. ' : 3
120/20027 . /12/18/19SSl -/ FEAR
R e
o e ) 71 _r;'-Nc-.lwporl Munlc:pﬂl

OnesTs=ew g
F7SeENEI Sl 6




Feature Extraction

« Operations: a unique set of criteria that is combined for the coastal U.S. to
assess condition and can be applied to any coastline and monitored long term to
track the changing status of the coast, or the impacts of management decisions

« data using remote sensing image and elevation products that do not require
ground based sampling

» Planning: sythesized data provides ‘snap shot’ of coast

« R&D: Parameters are ranked relative to specific regional criteria within each
category and combined

« ranking and combining could be used to address various research questions

(breachability, resilience related questions, etc.)

20% 71

15% Tl
L]
50 4

0% '

1
E % - High % Impervious b
S

. Low % Impervious ‘\ : < dune

roads
grass/.|
shrub
treeSaf
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Coastal dashboard

combined environmental index

human use index

Yellow

Stable shoreline,
medium dune and
beach width, some
critical habitat, more
developed
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Dune extraction collaboration with USGS

Extract geomorphic parameters/

features

» needed as boundaries for some
additional analyses (model input)
also including hyperspectral

imagery
Use DEMs

» standard work flow/QC process

Current code rotates grid in
Matlab and finds peaks —
technically a transect based

approach

dune

&

%%\ g Offshore bar

0 BUILDING STRONGg

Dune
Berm
Swash
Bar
DoC

. g
r. - "y ¥
] {3

Offshore | 1

Goal — parameters/features provided
as standard products

» Efficient processing

» Standard QC — filtering

» Topo & bathy
Run code in house to provide
standard products but also allow user
flexibility
GIS based approach (FRF, NC State)
Post — Matthew & TX prOJects

E. Hardin et al., GIS-based Analysis of Coastal Lidar Time-Series, SpringerBri |
in Computer Science, DOI 10.1007/978-1-4939-1835-5_4




Coastal Engineering Index Collaboration

CESWG
Joint effort to:

= Automate codes to extract
parameters for the TX coast

= Extract metrics and compute
volumes for 2009 and 2016
data

barrier island width

dune toe
Dune peak
Shoreline

beach width

slope of beach
barrier island cross-
section volume
Impervious area
Dune vegetation
coverage

Height of veg. above
ground

Pt
el
_————
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Questions?
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