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Outline
• FY14/15 metrics
• Updates on VDatum, Kd analysis, satellite 

derived bathy
• Sandy Supplemental Project Update
• Riegl VQ-880G and DSS camera upgrades

– Oblique imagery capability
• FY16 President’s Budget and 

House/Senate marks
• New Datums!



CMP FY14 Metrics
• 10,300 miles* of shoreline compiled (6.2% of 

US)
• Updated shoreline for >89 nautical charts
• Shoreline updates compiled for >42 ENCs
• 40 ports updated with new shoreline
• 24 ports analyzed for change (CSCAP)

*miles measured at 1:80,000 scale

NGS.Shoreline.Request@noaa.gov



FY14/15 NGS Lidar Operations

Total: ~1210nm² acquired 



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





• Emerging class of topo-bathy lidar system
– Narrow beam, low power, small FOV, very 

high sampling rates
– Focus is on shallow water and 

environmental applications
• VDatum
• Providing water clarity to support operations

– Leveraging NCCOS capabilities
– Includes near real time information and 

climatology
• Satellite Derived Bathymetry (SDB)

– Leveraging data from USG sources at little 
or no costs

– Leverage internal and external algorithms 
and procedures

– Low cost effective reconnaissance and 
change analysis tool

Implementing New Technology



VDatum Update

http://vdatum.noaa.gov/



VDatum Software Development
• Version 3.4 of the software was released on 

12/23/2014
• Included South Atlantic Bight Update
• Consistent TSS field for entire East Coast (assist 

Weather Service)
• Included several Bug Fixes
• Added in capability to increase amount of data to 

read and process, which can greatly increase 
performance based on the amount of RAM one 
has available.

• Next Version will include: 
• Phase 1 Uncertainty Integration into software
• GEOID12b, EGM96, EGM2008 support
• Possibly 3D Shapefile support

• Future Work: 
• Updated SF Bay Model (FY16)
• Updated NY Bight/LIS Model (FY17)



South Atlantic Bight Update

Blue areas denote expanded coverage: offshore, Albemarle Sound, 
Southern NC Intracoastal waterway, extended upstream regions



Currently Working on Spatially Varying Uncertainty Estimation: 
Operationalize FY16/17
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 TSS Future work (by October 2015)
- Incorporating actual uncertainty for tide gauges 
- Establishing a TSS correlation model between 

tide gauges
- Considering spatial and tidal aspects 

e.g. over-water distance
- Test for West Coast and GoM

 Tidal Datum Grids
- Statistical data assimilation is used to blend 

model results and data, also providing the 
associated uncertainty. 

- Initial results for the Chesapeake Bay are 
shown below:

Uncertainty in one standard 
derivation (m)



NOAA NGS/NCCOS Kd Climatology Product
Year 1 (2015) 

• Prototype with 300 m climatology for NE
• available this fall
• prototype Alaska with key areas (Alaska has 
• different “back end”) 
• Design front end strategy for access
• Determine system requirement/production 
• strategy 
• Looking for feedback from Navy on priority areas?

Year 2
• Process national climatology model
• Evaluate maintenance strategy 
• Product review
• Validation 

Future outlook: Real-Time data on Coast Watch 
http://coastwatch.noaa.gov/



Using Satellite Derived Bathymetry 
for operations

Legend

SDB priority recon. areas from 
Coast Survey for topobathy lidar 
surveys
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Reconnaissance tool
Chart Adequacy

MA

RI

FL



Reconnaissance tool
Magenta Line

SDB (Landsat 8) over Bogue Inlet, North Carolina. 



Courtesy: LT Anthony Klemm



SDB policy currently in draft form



http://www.gebco.net/data_and_products/gebco_cook_book/

http://www.star.nesdis.noaa.gov/sod/lsa/GEBCO_Cookbook/documents/CookBook_201
40903.pdf

Update of November 2013 
using  LANDSAT 8 for 
Satellite-Derived Bathymetry 
that also details how to 
access and download 
LANDSAT 8 imagery pg 248

http://www.gebco.net/data_and_products/gebco_cook_book/
http://www.star.nesdis.noaa.gov/sod/lsa/GEBCO_Cookbook/documents/CookBook_20140903.pdf
http://www.star.nesdis.noaa.gov/sod/lsa/GEBCO_Cookbook/documents/CookBook_20140903.pdf


Amar Nayegandhi Mike Aslaksen
Associate Vice President Chief – Remote Sensing Branch
Director of Remote Sensing NOAA National Geodetic Survey
Dewberry

Post-Sandy Topobathymetric LiDAR 
along the Eastern Atlantic Seaboard 



Acquisition Overview

• November 2013 to July 2014

• 140 Acquisition Blocks

• 304 Flight Missions

• Average Mission Length = 
3.4 hours

• ~6,700 flight lines

• > 32,000 flightline miles 
(excluding reflights)



• Six processing delivery blocks defined.
Production Status

a
b

• All imagery delivered 
to NOAA

• 65% of lidar data 
delivered to NOAA

• Remaining blocks to be 
delivered in ~4-6 
weeks



Average* Points 
per square meter 

(ppsm)
All returns

Ground and bathy 
only (classes 2 and 

26)

Topo-only 19.1 8.3
Topo-bathy 91.9 5.3
Bathy only 72.0 4.5

Point Density Statistics

Water 
column 
noise

Bottom

* Determined using representative tiles for each category



Final Accuracy Results
RMSEz in urban / open terrain is 7.8 cm
RMSEz in submerged topography is 16.5 cm



Oceanside and Backbay
Performance

Limited Oceanside bathymetry

Good backbay bathymetry

Cape Lookout
Next 2 slides



Ocean Side Performance
Cape Lookout (NC)

Depth Range: ~7.5 m
Extent: 1.2km offshore



Backbay Performance
6.5 m



Backbay Marshes

Bathymetry in stream networks



Backbay Marshes



Delivered Products – Density Grid



Delivered Products – Confidence 
Layer

Confidence layer is the standard deviation from 
the mean for each square meter cell



Level of Detail



Fisherman Island NWR



Identifying submerged features in 
topobathy LiDAR – Oyster beds

Green (Seamless) topobathy DEM
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NOAA NGDC integrated dataset, 10m
1869-2010

USACE (JALBTCX) Topobathy LiDAR, 2m
2010

Topobathy LiDAR, 1m
2014

Current Multi-beam coverage
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Update NOAA Nautical Charts – new shoreline Mason Inlet, NC



Riegl VQ-880G Upgrade





Upgrade to VQ-880G 





Transect #1



Transect #2



Transect #2



Transect #3



Transect #1



Transect #1



Transect #2



Transect #2



Transect #2



Forward Scan Aft Scan



Day 1 of 3 at Marathon



Day 1 of 3 at Marathon

Transect #1



Upgrade to DSS cameras
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Nadir system with 80 rgb and 60 nir mp

Oblique system with  two 39 rgb mp





Camera Resolution and GSD

~3.4 km
~2.4 km

~9.5 km

Coverage at 10,500 ft for 439 (Old System) (Red), 580 (Blue) and 539 Oblique (Green) 

AGL ft GSD m Swath m
1000 0.03 327
1500 0.05 491
2000 0.06 654
3000 0.09 912
6000 0.19 1963
6500 0.21 2126
7500 0.24 2454
8500 0.27 2781
9500 0.30 3108

10500 0.33 3435
11500 0.36 3762
12500 0.40 4089

580 Parameters

King Air typical 
flying height
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Example image of nadir and oblique imagery



http://ngs.woc.noaa.gov/storms/arthur/oblique/

Hx Arthur Response

http://ngs.woc.noaa.gov/storms/arthur/oblique/
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FY16 President Budget
Navigation, Observations and Positioning: Shoreline
TopoBathy LIDAR Data: NOAA requests an increase
of $4,000,000 to build upon its coastal LIDAR survey
efforts. Working with interagency partners, NOAA
will expand the national dataset to enhance navigation
safety, coastal storm preparedness, and stewardship 
of ecological resources.

*Supported in the Senate FY16 mark up



New Datums Are Coming in 2022!
 NOAA’s National Geodetic Survey will 

release new geometric (horizontal) and 
geopotential (vertical) datums in 2022

 The realization of the new datums will be 
through GPS/GNSS receivers and will 
replace the current datums:
NAD 83(geometric) and NAVD 88 (geopotential)

 Target:  2-centimeter accuracy relative to 
sea level (orthometric heights) using 
GPS/GNSS and a geoid (gravity) model from 
NGS’ GRAV-D project.

 NGS will provide the tools to easily 
transform between the new and old datums. 

MORE INFO:
April 13-14 DC Area Geospatial Summit:
http://www.geodesy.noaa.gov/2015GeospatialSummit/

New Datums Webpage and Videos:
http://www.geodesy.noaa.gov/datums/newdatums/NewDatums.shtml

http://www.geodesy.noaa.gov/2015GeospatialSummit/
http://www.geodesy.noaa.gov/datums/newdatums/NewDatums.shtml
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Natural Channels are Changing
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Shoals are migrating
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Shoals are Migrating
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Shoals are Migrating
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