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• Vdatum update
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• U.S. Department of Commerce
• National Oceanic Atmospheric 

Administration (NOAA)
• National Ocean Service

• National Geodetic Survey
• Remote Sensing 

Division
• Primary programs

• Coastal Mapping Program
• Aeronautical Survey 

Program
• Emergency Response

Background



• 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…

NOAA’s Coastal 
Mapping Program



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)

*miles measured at 1:80,000 scale

NGS.Shoreline.Request@noaa.gov







RSD Acquisition 2014-present







RSD In-house topobathy lidar
Operations

FY15 300nm²
FY16 960nm²



RSD Lidar Contracts

~ 800nm²



http://www.ngs.noaa.gov/NSDE/

Access to the data

Shoreline vector data

http://www.ngs.noaa.gov/NSDE/


NGS topobathy lidar, dems, orthoimagery, and oblique imagery
https://coast.noaa.gov/digitalcoast/

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


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





Riegl 880-G and 820-G
880-G 820-G

System Weight and Power 150 lbs, 28 VDC @ 15 
amps, 400 W

60 lbs, 28 VDC @ 10 
amps, 185 W

Sample Rate and Method

Selectable 145, 245, 
550 kHz, real-time 

waveform processing, 
fragmented waveform 

recording

200000 meas/s @ 510 
kHz

Nominal Operating Altitude 600 m 600 m

Swath Width at Nominal 
Altitude 436 m circular 230-346 m section of 

ellipse

Scan Angle 20 Deg 42-60 Deg

Laser Energy per pulse
20 MicroJoule 20 MicroJoule

Receiver Diameter 7cm 5cm

Nominal Illuminated 
Surface Spot 0.6 m 0.6 m

Deep Bathy Channel No No



880 vs 820 Marathon, FL

820 880

820 - Low water column backscatter, rapid bottom 
return extinction
880 - High water column backscatter, stronger 
bottom return signal under similar conditions



880 vs 820 Marathon, FL

820
880

Water 
column 

backscatter

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



880 550kHz vs 245kHz vs 145kHz

550

245

145



880 550kHz vs 245kHz vs 145kHz

550

245

145



CZMIL Data Tampa Bay, FL



CZMIL Data Tampa Bay, FL with 
880 overpass



Submerged Pipe, Ft. Lauderdale, FL

EAARL-B 2014

Riegl 880-G 
2015



Processed without Threshold 
Profile

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

● Significant water column 
backscatter (noise)

● Mostly from 2nd and 3rd 
returns



Processed with new 
Threshold Profiling

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

● 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.



Synthetic waveforms

Volume backscatter near surface

Water column backscatter

Bottom return

● 5x5m Synthetic 
Waveform

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

● 5x5m Synthetic 
Waveform

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

Volume backscatter near surface

Water column backscatter

Bottom return

10cm bins of Sample Count Waveform

10cm Bin Averaged Power Waveform



Moving forward
• Continue operations with existing 

workflows (reduced prf, thresholding, etc)
• Continue working with manufacturer to 

refine existing enhancements and 
implement synthetic waveforms

• Continue development internally and with 
3rd 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

Graphic courtesy of Dewberry



Buzzards Bay, MA

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



880 vs 820 Buzzard’s Bay
820

880



880 vs 820 Buzzard’s Bay
820

880



880 vs 820 Buzzard’s Bay
820

880



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
880820



820 vs 880 New Bedford 
Harbor Entrance 880820



Buzzards Bay



Buzzards Bay



Emergency Response
Number of images:
RGB 4,710
NIR 2,713
PORT OB 1,322
STBD OB 1,322
Total 10,067

Area imaged:
~ 19,359 square km
~ 7,475 square miles

NGS Midwest flood imagery

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


Emergency Response

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

February 6-9 2016
3,106 images 
13.5 Gb

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



2015/2016 Coastal Obliques



NOAA’s Office for Coastal 
Management 



NOAA Office for Coastal Management
Topo/Bathy LIDAR Collect for Beaver Islands and S. 

Manitou Island, MI

Lake Michigan

Beaver Island



NOAA’s National Center for 
Coastal Ocean Science 

(NCCOS)



Evaluating the Utility of 
EAARL-B Lidar Waveforms 
for Characterizing Benthic 
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

• Where: Flat Cay, St. Thomas

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

Fig. 1 – Draft, 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



1st priority

2nd priority
NOAA NCCOS Kd Climatology/
SDB International Database 
Alaska Priorities



Adding SDB to Climatology work flow
Year 1: Proof of Concept (understanding the deliverables)

• Gather good Landsat images
• Create a MODIS Database and test MODIS algorithm

• MODIS climatology for turbidity - to ID turbid areas
• Radiometric correction (sun glint)

• Use NIR to for sun glint 
• 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
• Caribbean areas
• Cape Cod, MA to NJ
• Pamlico, NC (backbays)

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

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



Year 3 – Deliverables at the end 
of FY2019

• Tool Development (for ESRI environment)
• SDB national/International 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

(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, EGM1996, 
and EGM2008



VDatum: Web Interface



NOAA’s Office of Coast 
Survey 



Need for SDB - gaps/issues

• Existing largest scale chart 
was unusable for navigation

• Scale - 1:300,000

• Last surveys – 1899

• maritime traffic using 
Google Earth images for 
navigation 

Courtesy: LCDR Anthony Klemm

Yukon River 



Courtesy: LCDR Anthony Klemm

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



Reconnaissance Value of SDB

Courtesy: LCDR Anthony KlemmLandsat



63

Reconnaissance tool
Chart Adequacy

Courtesy: LCDR Anthony Klemm



64

Reconnaissance tool
Chart Adequacy

Courtesy: LCDR Anthony Klemm



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