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I Recent Topobathy Projects by Dewberry

SWFWMD

NOAA Office of
Coastal Management

USGS

NOAA NGS

USGS / NPS

Florida DEP, Aucilla
Research Institute

USGS

USGS

USGS & NOAA (and
USACE)

Kings Bay / Three
Sisters Springs, FL

Beaver Islands
Archipelago and South
Manitou Island, Upper
Lake Michigan

Puerto Rico
Topography and
Topobathy

Puerto Rico

Everglades NP

Aucilla and Ecofina
Bay/River

Chandeleur Islands,
Gulf of Mexico

Northern FL Reef Tract

West coast El Nino
project

CZMIL April 2015
Chiroptera Il November 2015,
completed May
2016
Riegl Q780 2014/15 (bathy)
Riegl Q680 Jan —May 2016
Riegl VQ820G (topo) — 81%
complete
VQ880G Winter 2015/16
VQ880G April / May 2016
Titan Il
Titan Il May 2016
Chiroptera Il June 2016
Chiroptera Il June 2016

Topo sensor —
helicopter based

April-May 2016

Florida Springs Initiative — protect and
preserve natural springs

Sea Level Rise

Mapping the entire island, including
surrounding islands, for USGS 3DEP
program.

NGS Shoreline Mapping Program
Pilot study to determine the most

appropriate sensor technology to use for
mapping the Everglades

Delineation of submerged river channels

USGS Coastal Program research

USGS Coastal Program research

El Nino research

# Dewberry



Sensor Selection Criteria

* Dewberry selects/recommends
topobathy sensor technology based on a
“horses for courses” approach.

e Mostly British expression — comes
from the horse racing world, where
it is widely assumed that some

e Tefem se s horses race better on certain
Riegl VQ820G/880G

courses than on others
* Sensor selection is based on project

Aucitla BaydE ORIl requirements, intended application, cost,
: and client recommendation.
- bae e Sensor agnostic / vendor neutral
- approach
_ Eﬁ"’  Work with sensor manufacturers, data
Kings Bay& | = I : .
Char{deleu ML S el acquisition partners, and client to acquire
Chirdptera I e data.
| : D * Will lease sensor/aircraft or subcontract
: o7 as needed.
— FLKeys
Everglades NP,

Chiroptera Il i :
Titan and Riegl VQ880G froptera # Dewberry



I Puerto Rico Topographic/Topobathy

Lidar Su rvey « Task awarded under
USGS Geospatial

Products and Services
Contract - |l

e Collaboration between
USGS NGP and NOAA
NGS

« Acquire and process topographic Lidar for entire island,
Including surrounding islands under the Commonwealth
of Puerto Rico

* Process topobathy Lidar and created seamless data
products for all data acquired by NOAA in 2014/15.

# Dewberry



I Dewberry’s Experience in Puerto
Rico
NOAA’s Coastal Change Analysis Program — High Resolution
Land Cover Map

’ Legend
l:l Impervious Surface - Palustrine Forested Wetland l:l Unconsolidated Shore
B ased O n d ata acq u i red i n I:I Developed, Open Space - Palustrine Scrub/Shrub Wetland I:l Bare Land
- Cultivated Crops - Falustrine Emergent Wetland - Open Water
2 O 1 O Pasture/Hay - Estuarine Forested Wetland - Palustrine Aquatic Bed
I:] Grassland/Herbaceous - Estuarine Scrub/Shrub Wetland - Estuarine Aquatic Bed

- Deciduous Forest - Estuarine Emergent Wetland

Project completed in 2015 e
B scrubishrub
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l Puerto Rico Topobathy Lidar Survey

e Topobathy Lidar Survey
o Data acquisition by NOAA National Geodetic Survey
« 1,487 square miles
e Penetration to ~12 meters

e 3 Phase Acquisition by NOAA:
« 2014 — Riegl VQ820G Oct/Nov 2014
« 2015 — Riegl VQ820G April/May 2015
« 2016 — Riegl VQ880G — March/April 2016

 Dewberry has completed the processing of the
2014/2015 data under USGS GPSC Task Order.

« 2016 data processing tasking by NOAA NGS (planned).

@ Dewberry |



l Puerto Rico Topographic Lidar Aerial Survey

Task Order awarded under USGS GPSC Il Contract

Aerial Survey
» 3,451 square miles — including Mona, Culebra, Vieques
Mobilized - January 29, 2016
Completed 81% of survey - May 16, 2016
Remainder to be acquired Nov/Dec 2016.
Persistent cloud cover in the southeast

e 557 total hours of flight time (including transit to location
and daily transit time)

e 96 total days so far
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Puerto Rico — Topographic Aerial Survey Status

81% complete, 557 hours flown.

Puerto Rico

Desecheo

L

Mona

Topographic Survey Status

Completed Flightlines - Winter/Spring 2016 Survey
= Remaining Flightlines - Fall 2016 Survey

8eures: Ezl, Diglial@leibs, Gaslys, Exrtheiar Gsographiss, CNEEAbus DS, USGS, AEX, i fid, 1GH, IBP, ewi amd (s GIS
Uksior Gommmmuny
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Rico Survey — Sensor Used

Puerto R ico

Desecheo

-

Mona

Sensors by Survey Type

N Riegl 820G - Topobathy
0 5 10 20 30 40Mi|es Riegl 880G - Topobathy
Riegl Q680i - Topographic

Riegl Q780 - Topographic (Elevation > 500 meters)

Soures: Eerl, Digh=iGlolbe, CiacEys, Earihsiar Boographiss, CNESAIus DS, USDA, USES, AEX, 1GH, 18R, and iha G
User Gommunly

Dewberry



Puerto Rico — Deliverables

USGS

» Classified Topographic LAS v1.4
Classified Topobathy LAS v1.2
Hydroflattened “Topo” DEMSs
NOAA-acquired Topobathy DEMs
Merged Topographic/Topobathy DEM

NOAA
» Classified Topobathy LAS v1.2
 Topobathy DEMs
 Merged Topographic/Topobathy DEM

« Shoreline & Navigational Aid Shapefiles
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Puerto Rico — Merged Topobathy DEM

LHEE - . MY )

- o X (‘ = ;.;.:_ R ...

VQ820G data acquired by NOAA P

L )
ras: -
PR 1k
+
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I Puerto Rico Topobathy Lidar
Highlights
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Puerto Rico Topobathy Lidar — Cabo Rojo

Desecheo

Mona Hl o

Cabo Rojo [ -

0] 5 10 20 30 40
Miles

&eures: Exl, Diglial@leibs, Gaslys, Exrtheiar Gsographiss, CNESAIbUs DS, USDA, USGS, AEX, i d, 1B, 1P, ewk amd (s GIS
Uksior Gommmmuny
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I Puerto Rico Topobathy DEM — Cabo Rojo

RGE(000,000,000) (block 4_rgbn_2m.img) [1:18830 [UTM ( NADS3 ) - (685693999, 1087058.992 ) [17° 57' 49.7416" N, 67° 14' 473171" W
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Puerto Rico Topobathy DEM — Cabo Rojo

 File Path Setup Display Options _ Calculate
From Pos: 690422 016, 1985947 983

Left click to start adding points. 1:18830 |UTM ( NAD83 ) - (686331700, 1987422.686 ) |17° 58' 01.3741" N, 67" 14" 25.5285" W
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Puerto Rico Topobathy DEM — Cabo Rojo

File PathSetup Display Options  Calculate
From Pos: 690884.628, 1984342886  To Pos: 692581.269, 198

500m  7350m  1000m 1250m

Help

Om 125m  250m

Right click to set up the elevation legend dizplay. 1:7500 |UTM ( NADS3 ) - ( 689795.206, 1985041.386, -5.295 m ) [17° 56'42.8491" N, 67° 12' 28.6070" W
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Puerto Rico Topobathy Lidar — Jobos Bay

Desecheo

Mona %0

Jobos Bay

0] 5 10 20 30 40
Miles

&eures: Exl, Diglial@leibs, Gaslys, Exrtheiar Gsographiss, CNESAIbUs DS, USDA, USGS, AEX, i d, 1B, 1P, ewk amd (s GIS
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Puerto Rico Topobathy Lidar — Jobos Bay

RGB(100:108.085) (World Imagen) L1750 UTH {NADES) - (TE7o01.275, 187200656 ) 1757 15 425" N, 66" 16 550417 W

The bay is an intertidal tropical ecosystem dominated by seagrass beds, coral reefs,

# Dewberry



https://en.wikipedia.org/wiki/Seagrass
https://en.wikipedia.org/wiki/Coral_reef
https://en.wikipedia.org/wiki/Mangrove

Puerto Rico Topobathy DEM — Jobos Bay

———

Left click to start adding points.

750m

1000 m

File Path Setup Display Options Calculate

From Pos: 7

0848 468, 1987259.309

1:11750

UTM ( NADS3 ) - ( 788606.985, 1986929.770, 0.443 m ) (177 57'05.2019" N, 66° 16' 31.2314" W
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Puerto Rico Topobathy Lidar — Caja de Muertos

Desecheo

Mona %0

N Muertos

0] 5 10 20 30 40
Miles

&eures: Exl, Diglial@leibs, Gaslys, Exrtheiar Gsographiss, CNESAIbUs DS, USDA, USGS, AEX, i d, 1B, 1P, ewk amd (s GIS
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Puerto Rico Topobathy Lidar — Caja de Muertos

100 m

1250 m

Right click to set up the elevation legend display. 1:13500 [UTM ( NA




Puerto Rico Topobathy Lidar — Caja de Muertos

Right click to set up the elevation legend display.

File PathSetup Display Options

500m

Caleulate

750m 1000m 1250

[1:13590 [UTM (NAD83 ) - (759204.973, 1980937.296 ) [17° 54' 03.3957" N, 66° 32' 48.7066"
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Puerto Rico Topobathy Lidar — Aguadilla

Desecheo

Mona

0] 5 10 20 30 40
Miles

&eures: Exl, Diglial@leibs, Gaslys, Exrtheiar Gsographiss, CNESAIbUs DS, USDA, USGS, AEX, i d, 1B, 1P, ewk amd (s GIS
Uksior Gommmmuny
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Puerto Rico Topobathy Lidar — Aguadilla

# Dewberry




Puerto Rico Topobathy DEM — Aguadilla

' | Path Profile/Lir g
File PathSetup Display Options Calculate
From Pos: 2046124.231  ToPos: 7

tight click to set up the elevation legend display. 13333 [UTM (NADS3 ) - (731B16.285, 2046492847 ) (187 29" 46.2777" N, 66° 48' 15.9278"
g P g play
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Puerto Rico Topobathy Lidar — Aguadilla

—t—

200 m

Left click to start adding points. --> RGB(038,055,036) (World Imagery)




Puerto Rico Topobathy Lidar — Rincon

Desecheo

2 Culebra
Rincon©d :
Mona " '* TR *, ,,_(,._ﬁ e M .8
Vieques
N
0] 5 10 20 30 40

e e Miles

&eures: Exl, Diglial@leibs, Gaslys, Exrtheiar Gsographiss, CNESAIbUs DS, USDA, USGS, AEX, i d, 1B, 1P, ewk amd (s GIS
Uksior Gommmmuny

Dewberry



Puerto Rico Topobathy DEM — Rincon

File PathSetup Display Options Calculate
2040501.306

ight click to set up the elevation legend display. 11:5000 |UTM ( NADS3 ) - (693165306, 2041017.244 ) [18° 27' 02.2195" M, 67°10'151261" W
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Puerto Rico Topobathy Lidar — Rincon

File Patl

From Pos:
25m

00m

-25m

-10.0m

-125m

# Dewberry




Puerto Rico Topobathy Lidar — Laguna Grande

Desecheo

Laguna Grande

Culebra

Mona %0

0] 5 10 20 30 40
Miles

&eures: Exl, Diglial@leibs, Gaslys, Exrtheiar Gsographiss, CNESAIbUs DS, USDA, USGS, AEX, i d, 1B, 1P, ewk amd (s GIS
Uksior Gommmmuny
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Puerto Rico Topobathy Lidar Data Voids
Laguna Grande

10 Y

Om 250 m 500 m 750 m 1000m  1250m
Right click to set up the elevation legend display.

' 02.7308" W

.. V7 — L gt T
1:13130 [UTM ( NADS3 ) - (852171716, 2036560.447 ) [18° 23' 23.7466" M, 65° 40'
. .

Bio-luminescent Bay
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Puerto Rico Topobathy Lidar Data Voids
Laguna Grande

RGB(009,039,050) (World Imagery)
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Puerto Rico Topobathy Lidar — Sailboat
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I Beaver Islands Archipelago &
South Manitou Island Topobathy
Lidar Survey

# Dewberry



Beaver Islands Archipelago & South

Manitou Island

[

AT i ' Beaver Islands -3 &
; Archipelago ol g
Nov 16 — Dec 5, 2015 s B _
11 missions over 6 days B T * e
) June 2 -3, 2016 \}

3 missions over 2 days

) 8
South Mam’c’@u *
Island m ) B Ve
2 o)
2?‘2m| SUUIFWLI Island ’ 1 @20166,?og\e +

mmmmmmmm
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I Data Coverage

e Depthsto ~8 m

 Full coverage within AOI

 Final data products will
delivered to NOAA by %'
July 29t

# Dewberry



324 m

300 m

275 m

250m

225 m

200m

175m

150 m

Beaver Islands Archipelago & South Manitou Island

DEM

Om

250m  500m  750m

« ¥)
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I Chandeleur Islands & Florida
Keys Upper Reef Tract
Topobathy Lidar Survey

# Dewberry



Chandeleur Islands

Tasked under USGS GPSC Il contract
For research being conducted by

USGS Coastal and Marine Geology Program
PI: Nathaniel Plant

Survey —June 22 — 25, 2016

New Orleans

# Dewberry



l Preliminary Images — Chandeleur Islands

30m

2.0m

10m

= e Depthsto~-4.5m (NAVD88)
e Uniform bathy coverage within
-10m — AOQI except in northern extent.

20m —

3.0m

-4.0m

45m

0 km 5 km 10 kem 15 km 20 km 25km
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3.0m

20m

1.0m

00m

-1.0m

-20m -

-3.0m

40m

-45m

Preliminary Images — Chandeleur Islands

5 Path Profile/Line of Sight (= |

File Options Calculate

From Pos: 321449785, 3312612.616

0.5 km 1.0 km 1.5 km 2.0km 2.5km 3.0 km 3.61 km

Line of Sight... Cut-and-Fill Volumes... Help QK.
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Florida Keys Upper Reef Tract

Tasked under USGS GPSC Il contract
| For research being conducted by

o USGS Coastal and Marine Geology
2 ‘ Program

‘ 3 Pl: Dave Zawada, USGS

. ar | Survey — June 26 — 29, 2016

‘North Key Largo

b )
4 ATavernier

Plantation Key

Image Landsat
© 2016 Google
Data SI10, NBAA, UIS. Nawy, NGA, GEBCO,

1?.“;n‘| % :
\s!amgradq

Imagery Date: 1/23/2014

# Dewberry




l Florida Keys Upper Reef Tract
Preliminary DEM

Northern block. Data referenced
to NAVDS88 orthometric
elevations.

Southern portion.
Data referenced to
NADS3 ellipsoid
elevations.

Depths up to 25 m.

@ Dewberry |



S

e V.

&

b3 L

A gy
- -

# Dewberry




l FL Everglades NP LIDAR Pilot 2016

Dewberry is currently performing a pilot project for USGS and NPS
for the collection of lidar over Everglades National Park.

The pilot project will be evaluated for use in supporting critical
environmental management objectives to include response to sea
level rise, increased predictive capability of hydrologic models and
improved modeling and understanding of the unique Everglades.

The project will also support a scientific study underway to model
marl prairie habitat for the Cape Sable Seaside Sparrow, an
endangered non-migratory song bird residing solely in the
Everglades.

Cape Sable Seaside Sparrow

1 # Dewberry



I FL Everglades NP LIDAR Pilot 2016

USGS QUALITY LEVEL 1
SPECIFICATIONS:

Aggregate Nominal Pulse Spacing (ANPS) shall be no
greater than 0.35 meters (QL1). (8ppsm)

« RMSE; < 10 cm (non-vegetated, Swath, DEM))
« NVA £19.6 cm 95% Confidence Level (Swath, DEM)

« VWA < 29.4 cm 95t Percentile (DEM)

47 |
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FL Everglades NP LIDAR Pilot 2016

Pilot Boundary

4 # Dewberry



I FL Everglades NP LIDAR Pilot 2016

Dewberry designed the pilot project
to test various lidar sensors flown at
different altitudes. This will ensure
that we deploy the best solution for
lidar mapping within the Everglades
going forward.

49 |
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FL Everglades NP LIDAR Pilot 2016 — Current Status

Everglades National Park Sub-Area Map

LIDAR ACQUISITION — =
Conditions Monitoring

We monitored water gauges to
pinpoint the lowest water levels
likely to occur during the lidar
acquisition window.

Daily Median Water Level

2009/04/06: A13 dry ft. NAVDS8: 1.98 dry ft. NGVD29: 3.49
' \
.é :

A

!

= m
B : H 2
[ : H =
Z ‘ t =4
= 8 H 251 @
5 i i S
K ¢ i 201 EQJ

i | 151

05 H 1.01

i
-1 i i i 0.51
Provisionall| Real-Time
Jan 10 Jan 11 Jan 12 Jan 13 Jan 14 Jan 15 Jan 16

R VS I A S e

Everglades Depth Estimation Network (EDEN)
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l FL Everglades NP LIDAR Pilot 2016 — Current Status

Ground surveying for check points and
ground control points was completed

e Dewberry (Keith Patterson, Ryan Ligon)
completed the survey.

* NPS assisted with helicopter support in
order to survey inaccessible points.

51 @ Dewberry |



I FL Everglades NP LIDAR Pilot 2016 — Current Status

TWO INDEPENDENT LIDAR ACQUISITIONS WERE COMPLETED

NOAA NGS completed lidar collection on May 5,
2016.

* Flown using a de Havilland Twin Otter aircraft.

2
&

Riegl VQ-880-G lidar sensor b

e Combined Topo-Bathymetric airborne laser L’
scanning system '

e Full waveform sensor

 Narrow-beam green laser

* Integrated infrared laser

e Collected 6 inch GSD imagery as well as lidar
e Altitude = 1300 feet

* Point Density = 9 ppsm

52| # Dewberry



I FL Everglades NP LIDAR Pilot 2016 — Current Status

TWO INDEPENDENT LIDAR ACQUISITIONS WERE COMPLETED

Dewberry leased the aircraft and sensor to
complete lidar collection on June 15 -17, 2016.

 Flown using a Piper Navajo aircraft.

Teledyne Optech Titan lidar sensor

Combined Topo-Bathymetric airborne laser
scanning system

Three independent channels — one for each
wavelength.

e 532nm —visible (green)
e 1064nm -NIR
e 1550nm -IR

Altitude 1: 400 m AGL 10 ppsm per channel
Altitude 2: 1000 m AGL 6 ppsm per channel

53 |
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FL Everglades NP LIDAR Pilot 2016 — Current Status

Dewberry just received NOAA’s Riegl 880-G data

The NOAA data passed pre-classification (preliminary)
accuracy assessment using surveyed check points.

RMSEz (m)

- - Accuracy
# of Points [NV ASpIel.i:_ 0.100 ((RMSEz x

1.9600)
Spec=0.196 m

100 % of

Totals

NVA 32 0.077 0.152
Processing and analysis is continuing.

Red = IR return; Green = Green Return

54 |
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I FL Everglades NP LIDAR Pilot 2016 — Current Status

The pilot project lidar data and derivative products will be processed
and analyzed with the goal of identifying the most cost-effective and
scientifically sound approach to lidar collection for Everglades
National Park.

All draft deliverables, including a project report, are due to USGS by
8/31/2016.

55 | # Dewberry



El Nino Study for NOAA Office for Coastal
Management & USGS Coastal Program

e Two Task Orders — USGS GPSC Il and NOAA CGSC
1l

« Complete west coastline of US was mapped with QL1
LIDAR (> 8 ppsm) — Approx. 1,700 line miles

» 486 sg. miles with an additional 44 sq. miles to
acquire harbor data for the USACE

* Mapped from low water line, 500 meters inland
» Collected at low tide

» Flights started Apr. 2nd, 2016 and were completed on
May 20th, 2016 — 48 days on site

e Complete coastline collected in 113 flight hours

# Dewberry



I El Nino Study — Sample Images

0m
35m
0m —(
Bm

DEM from Pilot Area in
Oregon
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