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Outline

 National Geodetic Survey Remote
Sensing Division
— FY15 and16 metrics and plans
— Riegl VQ-820G to VQ-880G upgrade

— Obligue imagery (AK, etc.) Emergency
Response

o Office of Coast Survey

o Office of Coastal Management

 Natl Centers for Coastal Ocean Science
 Vdatum update
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Background

« U.S. Department of Commerce

e National Oceanic Atmospheric
Administration (NOAA)

 National Ocean Service
 National Geodetic Survey
e Remote Sensing
Division
 Primary programs
 Coastal Mapping Program

 Aeronautical Survey
Program

e Emergency Response
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NOAA’s Coastal
Mapping Program

e Define the National Shoreline and
nearshore elevation data

« NOAA nautical charts
« Other important applications:

— Used in defining the United States’
territorial limits

— Coastal resource management

— Storm surge and coastal flooding
modeling

— GIS analysis
— Benthic habitat mapping
« Coastal Intelligence and Resiliency...
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CMP FY15 Metrics

10763 miles” of shoreline compiled (6.5% of
US)

Updated shoreline for >189 nautical charts
Shoreline updates compiled for >25 ENCs
36 ports updated with new shoreline

40 ports analyzed for change (CSCAP)

g-*""es measured at 1: 80 000 scale

nal Oce and Atmospheric Adm

NGS. Shorellne Request@noaa.gov



FY15 CMP Year-end Shoreline Mileage Summary

|NN 1401 &
Port of Duluth-Superior CSCAP
TX1106A ®

Mortheast Aransas Bay

|MD0404C R

Tangier Sound/Contract

PA1502 & R

Port of Erie CSCAP

LAOTOZD

[American Bay- Breton Snd AFE/MS
AKO0801 @ R

Paviof Bay MS

AK1201A R

Hetta Inlet and Natzuhini Bay MS
MADg02 =

Merrimack River & Plum Island Sound
NYO201A R

Lk ChamplainfCham. Canal/Contract
[NY0901E 7

[Champlain Canal/Hud=zon R./Contract
IME1101K

Burnt Coat Harbor

NCOBOIC

Kitty Hawk to Rodanthe IOCM
AK1501 7

5. Baranof Island

AK1201B R

M Cordova Bay to Klakas Inlet MS
NC1001A R

ICW, Rich Inlet to Myrtle Grove Snd
MAT101A R

Mauset Harbor

VADGO1A

South Rappahannock/Contract
VADBOIC

Morth Rappahannock/Contract
FL1508 & R

Port Canaveral

VADG01B

Rappahannock/Contract

LA1002G E

Miss., Buras toSixty Mile Pt/Contract
(GA1402 & R

Port of Brunswick CSCAP

L1501 R

Burnham Park South

AK1201C R

S Cordova Bay to Brownson Bay M3
(CA1210-CS-N ©

Stockton Deep Water Chan CSCAP
NC1001B R

ICW, Myrtle Grove Sound to Oak |
TX1107-CS-N ©

Matagorda Ship Channel CSCAP
CAI2T1A R

[Smith River

AK140EA-CM-T R

Falcon and Ford Arms M3
[CA1Z212B R

Petaluma River

DONE (QA / Released)

74
3
307
46
246
269
156
166
108
163
17
420

176
236
39

182
287
24

206
194
611

172
127
262
95
27
51
112

CONT'D

NJ1102B-CM-N

Ocean Gity {w/lidar)
NJ1102C-CM-N

Allantic City (wiidar)
MI1501-CS-T &

Port of St. Clair CSCAP (no comp)
CA1401-C8-N &

Port of Humboldt/Eureka CSCAP
TX1102-CS-N &

Browneville Ship Channel
FL1401-C8&-N &

Port of Key West CSCAP
FL1402-CS-N© R

Port of Panama City CSCAP
HI54-CM-T &

Pearl Harbor Entrance
NC1002A-CM-N ®

Coquina Harbar, ICW
ME1501-CM-T R

Bar Harbor

CA1501-CM-T BB R

Ports of LAfLong Beach {chgs only)
GA1003B-CM-N R

Southern Savannah River/Contract
GAT003A-CM-N =

Savannah River/Contract
MS1501B-CS-N© R

Port of Biloxi CSCAP
TX15028-CS-NE R

Port of Houston CSCAP
FL1303A-CM-N *

Marco |sland

AK1106B-CM-T (0 R

SW Nunivak Island MS
NY1402-CS-T © R

Port of NY/MJ CESCAP
MADSD1A-CM-N £ F

Morthemn Buzzards Bay
AK1107C-CM-T R

Sumner Strait to Threemile Arm M35
TX1401-CS-T &

Port of Matagorda CSCAP
AKT107TA-CM-T R

Davidson Inlet and Warren |. MS
FL1503C-CS-N ©

Port Manatee CSCAP
OH1502-C8-N ©

Port of Conneaut CSCAP
FL1503A-CS-N ©

Port of Tampa CSCAP
MAT101B-CM-N ®

Chatham Harbor to Monomoy Island
SC1401A-CM-N R

Southern Edisto Island
MS1501C-CS-N ©

Port of Pascagoula CSCAP
FL1503B-CS-N ©

Port of St. Petersburg CSCAP
TX1402-CS-N ©

Port of Victoria CSCAP

150
104
4
120
66
97
19
7

88

291
216
68

203
201
164
210
244
210
153
102
18

CONTD

LA1002A-CM-N

Mississippi R., 8W PassfContract
FL1513-CM-T &

Redfish Pass

AK0902BE-CM-T

Copper River Delta/Contract MS
CAD901-CM-N

Sacramento River to Colusa
FL1403-CS-N &

Port of Miami CECAP
HI1501-C8-T ©

Port of Hilo CSCAP
AK1405-CS-T ©

Petersburg CSCAP
HI1502-C8-T ©

Port of Kahului CSCAP
HI1503-C8-T @

Kawaihae Harbor CSCAP
FL1504-CE-N ®

Port Everglades CECAP
MNY1501-CM-T R

Old Inlet, Fire Island
AK1401-CS-T &

Port of Anchorage CSCAP
NY1408-CM-C ®

Rockaway Inlet/Jamaica Bay (chgs only}
MNJ1302-TE-N

Little Egq Inlet (w/lidar)

LAOTO2G

Breton Sound to Delacroix |. AFE/MS
MDO701C

Pot R. to O ontract

FL1301-CM-N R

Santa Rosa Sound

MDO402E

Miles R. to Choptank R /Contract
WI1001D-CM-N R

Black River Paint to AlgomafContract
GA1501-CS-N &%

Kings Bay/Fernandina Beh CSCAP
MD1401-CS-N ©

Port of Baltimore CSCAP
MS1501A-CS-N &

Gulfport CSCAP (no comp)

353
10
393
221
61

104
9
14
122
138
97
264
51
408
119
134
178
13

18
43

ME1301B R

ddy Bay to Cob k Bay

107
103
82
16
166

MDO4020
[Chester River/Contract

[AK1407 ©

Dutch Harbor CSCAP

[AK 1402 ©

Port of Ketchikan CSCAP
[WA1206 ©F

Seattle/Lk Washington Ship Canal

NEARLY DONE (<6 months)

238
256
20
17
120

{from pg. 2) 1181

DONE (1:80k miles) ... 10763

% of US shoreline ... 5.5%
% of milestone ... 165.6%

FY15 compilation...  Miles: FPorts:
Done 10763 36
Likely 0
In doubt 1832 [i]
Total projected 12595 42

NEARLY DONE ... 1832
% of milestone ... 28.2%

Miles:
10763
6.5%

Expected for FY15

OTHER PROJECTED ... 0
% of milestone ... 0.0%

FY15 CMP Goal {(100%)

Ports: Percent of US shoreline: 3.9%
36 Miles @1:80,000: 6500
20.6% MTS ports: 32
Miles needed for FY15: 0
MTS ports needed. 0




FY16 CMP Year-end Shoreline Mileage Summary

DONE (QA / Released) CONT'D CONT'D
1502-CM-T R 2 MN1502-CS-N © 4 FL1616-CM-T E¥2 R 24
Skaowav Harbor Port of Two Harbors CSCAP Codoe Island. Miami
S5C1501-C8-N @ ME1301C-CM-N
Port of Georaetown CSCAP 17 Grand Manan Channel 41
MAOS01B-CM-N R ME1301A-CM-N
E Buzzards Bay to Waquoit Bay 225 St. Croix River and Oak Bay 69
OH1501-C5-N & 17 DE15II‘I-C.:3-.N B 24 NEARLY DONE (<6 months)
Port of Ashtabula CSCAP Port of Wilminaton CSCAP
A1601-CM-T R 14 ME1301D-CM-N 68 |AK1402-CS-T & 17
Gilmerton Bridae. Elizabeth River Whitina and Dennvs Bavs Port of Ketchikan CSCAP
ME1301B-CM-N R FL1502-CS-N © NY1406B-CM-T F
F: ddy Bay to Cob k Bay 238 Port of Pensacola CSCAP 186 [Eria Canal, Oneida Lk to CavuaiSen Cnl 285
11058-CM-T R LAOFOZE TX1106B-CM-N &42 R
Shuvak |. & M. Afoanak |. MS/Contract 340 R. aux Chenes to Bavou Terre AFE/MS 405 Texaco Island. Port Arthur 14
SC1502A-CM-N ® 2 AK1109B-CM-T @ R 172 DO404E 351
Crab Bank. Chareston Harbor Eastern St Lawrence |sland MS Fairmount Nk to Pocomoke/Contract
NC14038-TB-C 511 MI1001G-CM-N & R 190 11001A-CM-N EFEE R 151
Winvah Bay to Narfolk/Contract White Lake to Part Sheldon/Contract [Burns Int Hrb to Calumet/Cantract
A1206-CM-N @ FRR 120 NJ1403-TB-C 150 NY1406D-CM-T R 219
Seattle/Lk Washinaton Shio Canal Cape Mav to Sandv Hook/Contract Cavuaa and Seneca Lakes/Canal
NCO901-CM-N & R 182 NJ1502-CS-N &8 51 MI1401-CS-T & 146
MNewport and Morth Rivers Ports of Phila. {Camden-Glouc. CSCAP Port of Detroit CSCAP
MD0402D LAOFO2F LA1002B-CM-N
Chester RiverfContract 258 Miss R. to River aux Chenes AFEMS 51 3 Mississippi R.. Main Pass/Contract 554
[VAOTO1C & LAOFO2ZH LA1002C-CM-N
James River to Hopewell/Contract 183 Miss. River to Bavou Gentilly AFEMS 195 Mississippi R., Pass a Loutre/Contract 479
FLOGD1E AK1012B-CM-T LA1002D-CM-N
Little Manatee River 177 Rockv Bav to Nuka Psa MS/Contract 127 i ioni R.. South Pass/Contract 502
(VAOTO1B 298 FL1511-CM-N R 125 [MIT001H-CM-N & 155
Jame River to Dancina Pt/Contract Florida Bch to Mexico Beh iHollagd Horto Michigan CitgCoptiact
NMDO701B FL1414-CM-N = OTHER PROJECTED
Potomac R. to Mathias Pt/Contract 281 ICW, Venice Inlet 68
0901-CM-N F 157 AK1602-CM-T R 9 CA1212C-CM-N R 105
SE Mobile Bav Port Wakefield Carauinez to Suisun Bay
0905-CM-N R AK1012C-CM-N (CA1503A-CS-N @
Eastern Mississiooi Sound 7 MNuka Psa to McCartv Fd MS/Contract 135 Port of San Francisco CSCAP 85
FL1512-CS-N B R 25 AK1109A-CM-T @ R 192 SC1502B-CS-N © 302
Port Canaveral CSCAP ‘Westen St Lawrence Island MS [Port of Charleston CSCAP
TX1406-C5-T © ALOS02-CM-N FR NY1406C-CM-T F
Freeport CECAP 74 Perdido Bav 256 Erie Canal. Cavua/Sen Cnl to Tonawand 288
TX1302B-CS-N €@ R AK1012D-CM-N MEOT02A
Texas CitwGalveston CSCAP 121 McCartv Frd-Two Arm Bav MS/Contract 192 Schoodic Head to Moose MNeck 215
(ALOS04-CM-N R 100 AK1407-C8-T & 20 CA1505-C8-N & 122
Wastarn Mobile Bay Dutch Harbor CSCAP Port of San Dieao CSCAP
NJ1303-TB-N R MDO404B CA1506-CS-N ©
i 99 ) ) 456 o 161
Great Eaa Inlet (wiidar) Hooper |. to Nanticoke River/Contract Port of Redwood Citv CSCAP
MNJ1501-CE-N & 27 MDO4040 310 PR1502/5-CS-T & 20
Port of Paulsboro CSCAP Wetipauin Crk to Flatland Cw/Contract Paort of Ponce CSCAP
PA1501-C8-N &8 32 CA1502-C8-N &% 89 WI1001G-CM-N & 247
[Forts of Marcus Hook /Chester CSCAP Ports of LA/Long Beach CSCAP Green Bay to Peshtino Pt/Contract
GA1502-CS-N © NY1409-TB-C FL1510A-CM-N ®
Port of Savannah CSCAP 170 Conev Island to Montauk/Contract 138 [Bia Carlos Pass 68
NHO0901-CN-N 47 CA12138-CM-N © 47 FLOGO1A 87
Hampton Harbor to Frost Point San Francisco Clearwater Harbor {chas only)
FL1505-CS-N © AK1013A-CM-T FL1601A-CM-N F=
Fort of Palm Beach CSCAP 100 Makat Bay to Tongass Passage MS 88 (Gordon Pass 50
A1408-TB-C 204 FL1506-CS-N © 533 NC1502-CS-N ® 76
Cape Charles to Delaware Bav/Contract Port of JacksonvilleMayport CSCAP Port of Morehead City CSCAP
NMN1501-CS-N © FL1614-CM-T ® TX1501B-CS-N ®
Port of Silver Bay CSCAP 5 Shell Key to Egmont Key 25 Port Arthur CSCAP GD
I DONE (1:80k miles) ... 9097 NEARLY DONE ... 2873 OTHER PROJECTED ... 1866
% of US shoreline ... 5.5% % of milestone ... 31.6% % of milestone ... 20.5%

% of milestone ... 100.0%

FY16 compilation...  Miles: Forts:
Done 9097 28.5
Likely 3043 8.5
In doubt 1696 7.0
Total projected 13836 44.0

Miles:
12140
7.3%

Expected for FY16

Ports:
37.0
21.1%

FY16 CMP Goal (100%)

Percent of US shoreline: 5.5%
Miles @ 1:80,000: 9100
MTS ports: 35
Miles needed for FY16: 3
MTS poris needed: 7




RSD Acquisition 2014-present

Imagery Acquired 2014 to 2016 Im-agery C-u!'r-ently chpobathy Lidar Topob?thy Lid-a.r -Currently
in Acquisition Acquired 2014 to 2016 in Acquisition
AK1603-CS-N  DE1501-CS-N NC0901-CM-N TX1403-CU-N FL1305-CM-N CT1401-TB-N FL1422-TB-N
AK1604-CS-N  FL1303A-CM-N  NC1501-CS-N TX1404-CU-N FL1602-CM-N FL1418-TB-N FL1606-TB-N
AK1605-CS-N  FL1303-CU-N NC1502-CS-N TX1405-CU-N FL1603-CM-N FL1423-TB-N FL1608-TB-N
AK1606-CS-N  FL1401-CS-N NJ1102C-CM-N  TX1501-CS-N LA1504-CS-N FL1604-TB-N FL1609-TB-N
AK1607-CS-N  FL1402-CS-N NJ1501-CS-N TX1502A-CS-N LA1505-CS-N FL1605-TB-N FL1613-TB-N
AK1608-CS-N  FL1403-CS-N NJ1502-CS-N TX1502B-CS-N LA1506-CS-N FL1607-TB-N MS1602-TB-N
AK1609-CS-N  FL1414-CM-N NY1402-CS-N TX1504-CS-N MI1601-CS-N FL1610-TB-N PR1401-TB-N
AK1610-CS-N  FL1415-CM-N OH1051-CS-N VA1408-TB-N MI1602-CS-N FL1611-TB-N
AK1611-CS-N  FL1416-CM-N OH1502-C5-N VA1502-CU-N MI1603-CS-N MA1602-TB-N
AK1612-CS-N  FL1417-CU-N MA1101B-CM-N WA1002-CM-N MI1604-CS-N VA1401-TB-N
AK1613-CS-N  FL1421-CM-N MA1101-CM-N  WA1206-CM-N MI1605-CS-N VI1401-TB-N
AK1615-CS-N  FL1501-CM-N MD1401-CS-N WA1401-CM-N MN1601-CS-N
AK1616-CS-N  FL1502-CS-N ME1301A-CM-N WA1402-CM-N MS1502-CM-N
AK1617-CS-N  FL1503A-CS-N ME1301B-CM-N WA1403-CM-N MS1503-CM-N
AK1618-CS5-N  FL1503B-CS-N ME1301C-CM-N  WA1404-SP-N NY1601-CS-N
AK1619-CS-N  FL1503-CS-N ME1301D-CM-N WA1405-CM-N NY1602-CM-N
AK1620-CS-N  FL1504-CS-N ME1502-CM-N  WA1406-CM-N OH1601-CS-N
AK1621-CS-N  FL1505-CS-N MN1501-CS-N WA1501-CS-N OR1201-CM-N
AK1622-CS-N  FL1506-CS-N MN1502-CS-N WA1502-CS-N OR1210-CM-N
AK1623-OB-N  FL1507-CU-N MS1401-CM-N PR1501-CM-N
AK1624-SP-N  FL1510-CM-N MS1501B-CS-N PR1503-CS-N
ALO902-CM-N  FL1511-CM-N OR1401-SP-N TX1503-CS-N
ALO903-CM-N  FL1512-CS-N PA1501-CS-N TX1505-CM-N
AL1501-C5-N  FL1601-CU-N PR1502-CS5-N TX1601-CM-N
CA1212B-CM-N GA1501-CS-N SC1104-CM-N VA1602-SP-N
CA1212-CM-N GA1502-CS- N SC1401A-CM-N VI1501-CS-N
CA1213-CM-N LA1304-CM-N SC1401-CU-N WI1601-CS-N
CA1401-CS-N  LA1401-CU-N SC1405-CM-N
CA1402-CU-N  LA1501-CM-N SC1406-CM-N
CA1502-CS-N  LA1503-CS-N SC1407-CM-N
CA1503-CS-N  LA1507-CS-N SC1501-CS-N
CA1504-CS-N  MA1101A-CM-N SC1502A-CM-N
CA1505-CS-N  MS1501C-CS-N SC1502-CS-N

CA1506-CS5-N  MS1501-CS-N TX1402-CS-N
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s [magery Acquired 2014 to 2016

s [magery Currently in Acquisition
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NOAA/RSD Acquisition - Alaska FY16

Ports and AOIs




RSD In-house topobathy lidar

Operations

- .

+ ' RSD Lidar In-House Tracking

topobathy_tracking_inhouse -
projects

- Acquisition Ongoing
RiProcess Initial
Processing
Refracted

LAS Files Filtered and
Cleaned

[ calibrated
- Ellipsoidal Quality
Controlled
Tidal Datum
Transformations
CUSP Shoreline Extracted
and Attributed
GC Shoreline Packaged
- MLLW Bathy Cleaned and
Qc'd
1 Package Delivered fo OCS

Philade]

SS e

Yexico Gity

Now York
.

Tranten

ipnia

v
Rbode Idand
Sound
4 sound
Lond 1slans
—— =3
R -

Houston

Galpeaten
ey

Rusd To
Chartatie Am aie

FY15 300nm?2
FY16 960nm?2



RSD Lidar Contracts

[Jsouth Carolina Topobathy/Imagery

fw“%
m National Oceanic and Atmospheric Administration
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Access to the data

& — C f [ wwwngsnoaagov/NSDE/
[¥| FSAFEDS Horne Page A MOAARSD FlightView (g NOAA Flight Tracker

~ NOAA Shoreline Data Explorer

National Geodetic Survey

CUsP —
Mational Shoreline [

Year Fiiter
[T Planned Shoregling | = |

In Pragress
Intended
Potential
In Waiting
[[] Raster T-shest |
Year Fitter
Base Map
Raster Nautical Chartz

@ Terrain

) satelite

Shoreline vector data
http://www.ngs.noaa.qov/NSDE/

National Oceanic and Atmospheric Administration



http://www.ngs.noaa.gov/NSDE/
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MANAGEMENT
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2014 NOAA NGS Post Sandy Topobathy Lidar: Atlantic Coast (SC to

NY)

Size:

Mationzl Geodetic

4 GB or =32 billion Pts

Survey Lidar Mapping

Topographic Lidar dsts acquired in support of NOAAs [ntegrated
Ocean and Coastal Mapping Initistive or emargency response.

Mote:

Dats Provider:

Vertical Accuracy

Mominal Point
Spacing [ f

Data dasses
available:

Tide Controlled:

View Metadata

P

Bost-Sandy Supplemantal

HOAA National Geodetic Survey (IOCM)

5.2 - Tested vertical root mesn square error

[RMSEz)

100 - Hot tested, compiled to mest this
velue

0.3

Unclassified, Ground, Class 25 (see
metadata), Bathymetric Lidar Points, Class
27 (see metadata), Clzss 28 (zee
metadata), Green |laser topo - unclassified

No

Support
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L
! &
e, y, \ =

Sayville Baypert

10 km

—'_I
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B 1 Nationa) Oeearsc and Ate x e [ACE
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o Latitude” 408301 Longitude’ -73 1154 Scale' 1144448
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861.40.74d [[Go o[ @ OrawArea | : f @ imaoey € Stees
e i 2 % (-]
[ no buffer - ! Faaingvile M o
Refine Search B i Esstport " Re Westhampton
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Brookhaven

Bellport

Bej

inistration NGS topobathy lidar, dems, orthoimagery, and oblique imagery

https://coast.noaa.qov/digitalcoast/



https://coast.noaa.gov/digitalcoast/

Riegl VQ-880-G Upgrade Fall 2015
— Sandy Supplemental

ceanic and Atmospheric Administration




ALS

el app RO =0 - =

omplemented by a data

eCoides o [ (A 4
0 co efe LIDAR e ob

Fully Infegrated Topo-Hydrographic
Airborne Laser Scanning System

Typical Applications

Coagsfline and Shallow Waler Mapping Acquiing Base Data for Food Preventfion Habitat Maopping
Measurement for Aggradotion Zones - Surveying for Hydroulic Engineering -+ Hydro-Archeclogical-Surveying

at a glance

= () RIEGL

www.ﬁegl.com
RIEGL LMS GmbH, Austia | RIEGL USA Inc. | RIEGL Japan Lid. | RIEGL China Lid.

’R!EGL VQ-880-G Technical Data

| combined topographic pulse repefition rate PRR I waveforn data output
& & hydrographic scanning (ourst) [ o ‘
j online waveforrn mulfiple target capability f not intrinsically eye safe
- pesie @
Eye Safety Clas: Laser Class 38%
e — N RFE_GI. Va-880-G
m rﬂecn.lernerlmlcrge e Py Installation Examples

Topography:
rna. range @ farget refiectiviy 20%  80% 2,500 m /' 2,600 m
Hyp. opsring AL

fight aitituce 2,200 m (7,200 ft)
Minimum Range 10m

Accuracy | Precizion 25 mm

Effective Measurement Rate up fo 550,000 meas.fsec

Field of Yiew | 5can Angle
*Ciass 36 Laser Froduct ooconding to IECA0825-1:2007

’RIEGL VQ-880-G Scan Pattern

+ 20° = 40°

RIEEL Va-580-5 inshalled in the nose pod
of fomd-wing circraft DIAMOND DA4Z MFPP

zimcudor scan pathen of
e o

linear scan poshen of
‘opional 5 i sconne:

collecing dota of verical sinuchures

} Mechanical Drawings

apachis of gresn

et o high
rencision s

ot vt men et ase
} Main Features

= designed for combined fopographic and
hydrographic airoome survey

= high accuracy ranging based on echo digifizafion
and cnline mn processing with rultiple-target
capability

= muftiple-fime-around processing for straightforward
mission planning and o n

= concurent full waveform output for all measurements
for sukbsequent full woveformn analysis

®
REGL Loser =2 ity o v 50 oV
¥ . = and gty
consart and for ¥ objact faniy Allights resanmcl
@ Copyight RIEGL Laser Meazrernent Sysherns GmiH. Hom Auchia

www.riegl.com

= high spdfial resclufion due fo measurement rate
of up fo 550 kHz and high scanning speed of up
to 160 scanzfoec

= integrated inerial navigation system

* integrated digital camenals)

» opticnal integrated IR laser scanner

= compact and robust housing comipliant with typical
hatches in aircrafts and with stabilized platformns

Info heet VErBB0-G. 20720501



Riegl 880-G and 820-G

880-G 820-G
: 150 Ibs, 28 VDC @ 15 | 601bs, 28 VDC @ 10
System Weight and Power amps, 400 W amps, 185 W

Selectable 145, 245,
550 kHz, real-time

Sample Rate and Method |waveform processing, 200000 meas/s @ 510

fragmented waveform kHz
recording
Nominal Operating Altitude 600 m 600 m
Swath Width at Nominal . 230-346 m section of
: 436 m circular .
Altitude ellipse
Scan Angle 20 Deg 42-60 Deg
Laser Energy per pulse
20 MicroJoule 20 MicroJoule
Receiver Diameter 7cm 5cm
Nominal llluminated
Surface Spot 0.6m 0.6m
&.Wm% Deep Bathy Channel No No

5% National Oceanic and Atmospheric Administration
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880 vs 820 Marathon, FL

Bl PFM Software - pfmEdit3D V6.24 - 07/06/15 - Number of peints - 17139612 =
File Edit View Layers Help
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[30840,00 | Date/Time {minutes)
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[1582000  LAS Return number
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ZELY I LAS Scan direction flag
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W 081024746
273658799
495296. 16

22,43

47.182

00000.00000
00000.00000
00000.00000
00000.00000
00000.00000
00000.00000
00000.00000
00000.00000
00000,00000
00000.00000

National Oceanic and Atmospheric Administration

Slice

820 - Low water column backscatter, rapid botton
return extinction

880 - High water column backscatter, stronger
bottom return signal under similar conditions



880 vs 820 Marathon, FL

AR

National Oceanic and Atmospheric Administration

The 880 generates significant signal larger LIDAR
receiver, lower threshold, more sensitive detector




880 550kHz vs 245kHz vs 145kHz

National Oceanic and Atmospheric Administration




880 550kHz vs 245kHz vs 145kHz
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CZMIL Data Tampa Bay, FL




CZMIL Data Tampa Bay, FL with
overpass
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Submerged Pipe, Ft. Lauderdale, FL

Riegl 880-G

2015
EAARL-B 2014

From Pos: 25° 55' 13.2113" N, 80° 06' 31.5:To PosN5° 55' 11.0615" N, 80° 06' 30.8308" W

F——t————+—

100 m 150m 200m




-220m

-23.0m

-24.0m

-25.0m

Processed without Threshold
Profile

Significant water column
backscatter (noise)
Mostly from 2nd and 3rd
returns

-26.0m

50m 150 m

250 m

from Toolbar

From Pos: -81.0498058080, 24.7214909696 To Pos: -81.0495033491, 24.7214983467

gy

Riegl 880-G October 31, 2015 Data from
Marathon, FL.




-220m

-23.0m

-24.0m

-25.0m

-26.0m

50m

Processed with new
Threshold Profiling

Water column backscatter
(noise) reduced

Technique does not work on
1st returns from within the
water column

Utilizes an existing dynamic
threshold capability found
within RiProcess and within
the 880G sensor FPGA
firmware if desired.

150 m

250 m

Click or Drag

From Pos: -81.0498058080, 24.7214909696

G |V MY RV By [ PR Wa
v | | B o' w | L

from Toolbar

To Pos: -81.0495033491, 24.7214983467

Riegl 880-G October 31, 2015 Data from

Marathon, FL.




Synthetic waveforms

e 5x5m Synthetic
Waveform

e Y axis is the number of
counts per 10 cm depth
bin

e 5x5m Synthetic
Waveform

e Y axis is the average
return intensity per 10 cm
depth bin in units of
deciBels (dB) above the

e trigger threshold

8 ; National Oceanic and Atmospheric Administration
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60+

501

e

10cm bjns of Sample Count Waveform

Volume backscatter near surface
Water column backscatter

e

Bottom return

a5 4.0 1.5 05

10cm Bin Averaged Power Waveform-

Volume backscatter near surface

/Water column backscatter

Bottom return
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Moving forward

e Continue operations with existing
workflows (reduced prf, thresholding, etc)

e Continue working with manufacturer to
refine existing enhancements and
Implement synthetic waveforms

e Continue development internally and with
3'd party software providers on data
cleaning options.




Buzzards Bay Survey to
support the NOAA Ship
Thomas Jefferson multi-
year hydrographic survey

 RSD collects nearshore
topobathy lidar to the 4m NALL
in the year prior to ship ops

 RSD will provide both shoreline
and nearshore bathymetry

 Hydro operations will use this
data to plan operations and
overall situational awareness

* Increases efficiency and safety
of launch and ship operations

f@“"%
év‘é National Oceanic and Atmospheric Administration
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Buzzards Bay, MA

lllllllll

Buzzards Bay bathymetric lidar Survey
(green) and NOAA Ship Thomas Jefferson
multi-year hydrographic survey (blue)

« RSD completed priority areas 1-3

« Priority 4 was previously contracted out

* Priority area 1 was flown twice with the
820 and 880 Riegl topobathy lidar

Legend

[ idar_AOC_From_HsD
[:] Buzzards_Bay_ Hydro_Sheets

4 ; National Oceanic and Atmospheric Administration




880 vs 820 Buzzard’s Ba
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880 vs 820 Buzzard’s Ba
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80 vs 820 Buzzard’'s Ba
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larks Cove
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340m




880 Clarks Cove
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820 New Bedford Harbor Entrance

a

4 meter contour
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880 New Bedford Harbor Entrance
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340m
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820 vs 880 New Bedford Harbor
820 880

National Oceanic and Atmospheric Administration




820 vs 880 New Bedford
300 Harbor Entrance gg,

National Oceanic and Atmospheric Administration




Buzzards Bay
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Emergency Response

Number of images:
RGB 4,710

NIR 2,713

PORT OB 1,322
STBD OB 1,322
Total 10,067

Pearia }
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Quincyl  sphgrield o

Jefferson
City
Missouri
Evansy

Area imaged:
~ 19,359 square km

~ 7,475 square miles epad

T eville }
!_‘Y""‘aq’l et < @ |acksg

) ""Jj“k Nth ;\Hﬁﬂ'ﬁg io \,.::- Memphis
W-’jm o Litde Rock 4

NG

e
AR 530 "
&

™

= Tupe

\ |

\
Nqreveport

ﬁ-smasippi

°Jackson

Louisiar
I af

Baton Rouge

= New Orleans

NGS Midwest flood imagery



http://storms.ngs.noaa.gov/storms/dec2015_midwestflood/index.html

Emergency Response

\ C' f [} geodesy.noaa.gov/storm_archive/coastal/viewer/inc tml @A =
E:' Apps [:l Home |—_"| -colin.becker@noaa.gov D reference I 39660 Transmission Oi -~ ALTAMIRA WebGIS D American Fed Cross M A% Appropriations for Fisc=: Yy Bookmarks % Calculation of Scour De » [:l Other bookmarks
@ Coastal Imagery Viewer ? About = Contact & Download £+ Tools earch Address Q
2015 Imagery 2016 Imagery
v -
ancouver
- -
| & | = 3 Minot = |
L WASHINGTON 5
- b - Great Falls o RYH
| Spokarne . &
] Missoula MONTANA DAKOTA
\ .

J Portland Billings
' February 6-9 2016 o
3,166 |mages WYOMING

13-5 Gb NEBRASKA

) Cheyenne
Eunzka Salt Lake City L
J’ -
{
._ pads NEVADA Degver
'.‘ UTAH COLORADD United
. KANSAS
San £rancisco
(4
. CALIFORNIA
]
.
LasVegas - OKL. |
B = Santa Fe 5
Safita Barbara Flagstaff Amarillo

NEW

- e e
ARIZONA MEXICO 1
B, - - ...‘ j’?
San'\']iega Phoenix ; )
e } Ford o
@ Mapbox & OpenStreetMap Improve this map - " ﬂﬁ ‘.u L l‘r :r,r

Aerial Oblique Imagery collected to Assess Impact to Navigation and Coastal Zone
Management from the 2016 El Nino event

R i

¢ ; National Oceanic and Atmospheric Administration

o)

G

http://geodesy.noaa.gov/storm_archive/coastal/viewer/index.html



C #i |3 geodesy.noaa.gov/s

Apps (1 Home

2015/2016 Coastal Obligues

[ -colinbecker@ncaa.gov |

] reference [ 39660 Transmission C:

ALTAMIRA WebGIS [ American Red Cross M Appropriations for Fisc

+ Bookmarks P Calculation of Scour De [ €85 ACCS Validation @ Chesapeake Area Tnun 8 Coastal Frequently Ask- [ T] Conferenc » [ Other bookmarks
A = Cont X £ Tool Q
201 +
+ =
BRITISH Canada
COLUMBIA ALBERTA
1 SASKATCHEWAN " oo
Edmonten HEREE DT
AND
LABRADOR
QUEBEC
ONTARIO
WASHINGTON MORTH
MONTANA DAKOTA NEW
MINNESOTA Montreal | BRUNSWICK
SOUTH & MAINE
wiscONSINMICHIGAN
oRecon  'PAHO HRARES VERMONT
WYOMING
NEW voRK Bost
NEBRASKA 10WA .
Chicago PENNSYLVANIA
NEVADA + ILLINOIS
UTAH  cororapo United States
VIRGINIA
CALIFORNIA BENTUCKY,
OKLAHOMA TENNESSEE NORTH
CAROLINA
NEW
ARIZONA
SafiDiego TR
TEXAS GEORGIA
LOUISIANA
Houstan FLORIDA
Bahamas
Mexico
Guadal Cuba
.
b Haiti
sz ] Jamaica PuckTRico
Bélize
Guatemala
Nicaragua
4 Maracaibo
Costa Rica & .
Caracas
Panama,
Medellin Venezuela
H Guyana
Colombia Suriname
RORAIMA AMAPA
Ecuador

Belém
AMAZONAS PARA

MARAR

© Mapbo: nStreethviap Improve this map




NOAA'’s Office for Coastal
Management




NOAA Office for Coastal Management

Topo/Bathy LIDAR Collect for Beaver Islands and S.
Manitou Island, MI
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NOAA'’s National Center for
Coastal Ocean Science

(NCCOS)




N AT

Evaluating the Utility of " N U.S. Caribbean
EAARL-B Lidar Waveforms o ' i St. Thomas
for Characterizing Benthic e

Habitats

* Objective: Investigate whether
EAARL-B Lidar waveforms can
enhance our ability to map
benthic habitats in support of
ocean planning & management

 Who: NOAA NCCOS, Oregon
State U., U. of New Hampshire

. Timeline: 2015 — 2017 coAY Sl
 Where: Flat Cay, St. Thomas

* Presentation on Wednesday,
20 July at 10:55 am

Fig. 1 — Dratft, corrected EAARL-B waveform products



NOAA NCCOS Kd Climatology/SDB
International Database Product

Background
* Prototype with 300 m climatology
« Combined with SDB International database project
for Coast Survey needs
« Became SDB International database per request of
the Marine Chart Division (much larger scope!)

Status
 NE, SE, Gulf (to Texas) completed
» Alaska just starting (NW - Bristol Bay, Yukon area)

» Using Azure to process data

]

:

National Oceanic and Atmospheric Administration




NOAA NCCOS Kd Climatology/
SDB International Database
Alaska Priorities

8¢ National Oceanic and Atmospheric Administration

2"d priority

Nome

18t priority




Adding SDB to Climatology work flow

Year 1: Proof of Concept (understanding the deliverables)

« Gather good Landsat images
e Create a MODIS Database and test MODIS algorithm
« MODIS climatology for turbidity - to ID turbid areas
« Radiometric correction (sun glint)
e Use NIR to for sun glint

e Begin Prototype using ALB data in on the west coast
of FL and Cape Ann, MA




Year 2. Expand the coverage
(process evaluation)

 Expand coverage to:
« East GOM areas
e Caribbean areas
e Cape Cod, MA to NJ
 Pamlico, NC (backbays)

» Areas will be separated to: Stable bathymetry,
dynamic and optically-deep

e |In each image, identify the usable areas
(masking the turbid areas in each image)

iv,l
3




Year 3 — Deliverables at the end
of FY2019

* Tool Development (for ESRI environment)
« SDB national/lnternational database

*The RSD shoreline (MLLW) can be used to mask land for
the US.

*Satellite IR imagery will be used to mask land for the
International areas.




VDatum: http://vdatum.noaa.gov

NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION

VERTICAL DATUM TRANSFORMATION

INTERGRATING AMERI ELEVATION DATA

About VDatum Download Online Docs & Support Contact Us

Welcome to VDatum!

VDatum is a f

e softwars tool being developed jointly by NOAK's
<

Voatum s designed to vertically tranchn—n ‘geospatial data amang a va

Hepin Downioad the newest VDatum
of tidal, orthomette and elliipsoidal vertical datums - allowing users to convert their data from (v3.6.1) and its datasats.
different horizontal/vertical references into a common system and enabling the fusion of diverse
geospatial data in desired reference levels Animated tutorial!

The VDa tum Demanstration
Features Projectin Tampa Bay,
Flarida

VDatum software is written in Java, so It runs on Mac 0S X, Unix, VMP, and Windows.

NOAA USGS
Where available and uncertainties are established, VDatum supports the conversions among Bathymetry ~ Topography
following

« Coordinate Systams:
(ECER)

Geographic, UTM, Stats Plane Coordinates (SPC), and geocantric

« Harizontal Datums: NAD27, NADS3(1986)
such as of ITRF, WGS84, and NADS3 serial

and NADS3(HARN); and ellipscidal datums
tions

Vertical Datums:

o Ellipsoidal Datums: NADS3, WGS84, [TRFBS, ITRFES, ITRF90, NEOS 90, PNEOS 90,
ITRFO1, ITRF92, SIO/MIT 92, [TRFA3, [TRFA4, [TRFYS, ITRFY7, IGSS7, [TRF2000,
16500, 1GhOO, ITRF2005, 1GS0S, TTRF2008, G508, WGSB4(transit), WGS84(G730),

WGS84(GE73), WESE4(G1150), WGSB4(G1674), NADS3(PACPOD), NADS3(MARPOD)

= Orthometric Datums: NAVDSS, NGVD29, PRVDO0Z, VIVDO09, ASVD02, GUVDO4,
NMVDO3, HAWATT EGM2008, EGM1996, and EGM1984

o Tidal Datums: MLLW, MLW, LMSL, DTL, MTL, MHW, LWD, and MHHW

° IGLDBS

GEOID models: GEOID128, GEOID12A, GEOIDOY, GEOIDOS (Alaska only), GEOIDO3,
GEOIDSY, and GEOIDSE

EGM models: EGM2008, EGM1996, and EGM1984

Subported file format: taxt/ASCIT. LIDAR(.LAS) version 1.0 to 1.2. ESRI ASCIL

(Version 3.6 Released, May 13, 2016)

Updated San Francisco Bay Tidal Region
ESRI 3D Shapefile Support
Phase 1 Uncertainty Implementation

New support for EGM1984, EGM 1996,
and EGM2008

= Varteal Informanan

ot Conversion | ASCH File Conversion | Filo Comversion

Lomgitude: Longiede;
Latesde:  [34.133 Resst | Latiude

i | newone [0 o3 | Hesgne
Verscal

5 National Oceanic and Atmospheric Administration

Source
Puatam: @ NADON 20112007 LORSIGMARN) - Norh w | [ MY
it mater jmi =] [meserimi

I = Height Sounding = Hesght

] GO0 modet:

@ 10AA' Verhca Gatum Irassfomation - (A1 [
[r——
p— O . . = . T —
Daturn: 5 NADA3(20112007/CORS9GHAR] - Nor_| = | (8 NADS3(2011 /2007 CORSSBMARN] - Horn] ~
Coor. Sysione | Geogeaphic (| cagitude, Labbidu) | [Gwogenphic {Loagiude, Labbuda) -
Uit
Zone: 1

2016/06/01 13:10:30
NOAA's Vertical Datum Transformation v3.6

Sounsing
e = INPUT OUTPUT

Coordinate System: State Plane State Plane
Horizontal Datum: NADS3 NADS3
Horizontal Unit: m m
Zone: 4601

Filo Report 10 0MS Vertical Datum: NADE3 NAVDEE
Vertical Uni m m

Height/Sounding: height height

geoidlZb

vertical Area: geoidl2b
dertical Uncertainty: 7.3485¢

From: C:\temp\las_files\las_files\20090721_47122H2102-works.las

To: C:\temp\las_files\las files\result\20090721 47122H2102-works.las
Number of processed Points: 333773

Number of valid-transform Points: 333773

Number of points in this output file (NODATA points were excluded): 333773




VDatum: Web Interface

ONLINE VERTICAL DATUM TRANSFORMATION

INTEGRATING AMERICA'S ELEVATI

About VDatum Download Docs & Support Contact Us

Horizontal Information

Source Target
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unit: ‘meter (m) ) ) )
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Zone:

¥ vertical Information

Source
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®  Height Sounding Sounding

| GEOID model:

Point Conversion ASCII File Conversion

Input Output
Longitude: [-76.121520 ) ; Longitude: [76.1215200 -
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| to DMS Vertical Uncertainty:  7.9284 cm
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NOAA'’s Office of Coast
Survey

- National Oceanic and Atmospheric Administration




Need for SDB - gaps/issues

%
%
P

Yukon River

Existing largest scale chart
was unusable for navigation

Scale - 1:300,000

Last surveys — 1899

136 s

ARV N

Taky Chann®! b7 &
L
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72

maritime traffic using
Google Earth images for
navigation
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e

Courtesy: LCDR Anthony Klemm & seree: Esn, DgiaGlons

d the GIS User Comm




Yukon River
provisional ENCs

Land area from NOAA’s Continually

Updated Shoreline Product (CUSP) and *

Landsat8 Infrared derived land-water
interface

Shoals detected in SDB extracted and
shown cartographically as obstruction
areas

No depths - no known sounding datum

Charts will be updated yearly using
most recent imagery available after the
spring thaw

National Oceanic and Atmospheric Administration
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Reconnaissance Value of SDB

56 s

Courtesy: LCDR Anthony Klemm
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Reconnaissance tool

Chart Adequacy
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Reconnaissance tool
Chart Adequacy

National Oceanic and Atmospheric Ad




The Importance of
Accurate Coastal Elevation
and Shoreline Data



https://www.youtube.com/watch?v=WJRft6G1SGw&feature=youtu.be
https://www.youtube.com/watch?v=WJRft6G1SGw&feature=youtu.be

	NOAA Update
	Outline
	Slide Number 3
	Slide Number 4
	Slide Number 5
	CMP FY15 Metrics
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	RSD In-house topobathy lidar Operations
	RSD Lidar Contracts
	Slide Number 14
	Slide Number 15
	Riegl VQ-880-G Upgrade Fall 2015 �– Sandy Supplemental
	Slide Number 17
	Riegl 880-G and 820-G�
	880 vs 820 Marathon, FL
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Submerged Pipe, Ft. Lauderdale, FL
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Moving forward
	Slide Number 30
	Buzzards Bay, MA
	Slide Number 32
	Slide Number 33
	880 vs 820 Buzzard’s Bay
	820 Clarks Cove
	880 Clarks Cove
	820 New Bedford Harbor Entrance
	880 New Bedford Harbor Entrance
	820 West Island
	880 West Island�
	820 vs 880 New Bedford Harbor�
	820 vs 880 New Bedford �Harbor Entrance�
	Buzzards Bay
	Buzzards Bay
	Slide Number 45
	Slide Number 46
	2015/2016 Coastal Obliques
	NOAA’s Office for Coastal Management 
	Slide Number 49
	NOAA’s National Center for Coastal Ocean Science �(NCCOS)
	Slide Number 51
	NOAA NCCOS Kd Climatology/SDB �International Database Product
	Slide Number 53
	Adding SDB to Climatology work flow��Year 1: Proof of Concept (understanding the deliverables)
	Year 2: Expand the coverage  �(process evaluation) 
	Year 3 – Deliverables at the end of FY2019
	VDatum:  http://vdatum.noaa.gov�
	VDatum: Web Interface
	NOAA’s Office of Coast Survey 
	Need for SDB - gaps/issues
	Slide Number 61
	Reconnaissance Value of SDB
	Slide Number 63
	Slide Number 64
	Slide Number 65

