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Overview

• NGS Mission

• Important of Heights and Vertical Datums

• NGS Products and Services

• Future Plans – New Datums

• More Resources



NGS’ Mission

To define, maintain and provide access 

to the National Spatial Reference 

System (NSRS) to meet our Nation’s 

economic, social, and environmental needs.  

…………………………………………….........

Current realization of NSRS:

North American Datum of 1983 (NAD 83)

North American Vertical Datum of 1988 (NAVD 88) Geodetic 

Control



Height Matters



Ellipsoidal 

Datums

Orthometric 

Datums

Local Tidal

Datums

MHHW, 

MHW,  

MTL, 

DTL, 

LMSL, 

MLW, 

MLLW

NAVD 88, 

NGVD 29

WGS 84, 

NAD 83 (NSRS) 

+17 others

Vertical Datums



NGS Programs, Products & Services

• GPS Positioning

• Traditional Land Surveying

• Tools to Transform Coordinates

• Remote Sensing and Imagery

• Education/Training Resources

geodesy.noaa.gov  



Continuously Operating Reference Stations 

(CORS)

� Enable accurate 
positioning 

� Provide interface between 
land and ocean observing 
systems

� Contribute to local and 
global sea-level rise 
calculations

~ 1850 Operational Stations

2016 CORS Network



� Over 2.8 millions solutions processed since 2002

� Processed automatically on NGS computers

� Solution via email in minutes

Online Positioning User Service (OPUS) 

http://www.geodesy.noaa.gov/OPUS//

Fast, easy, consistent 

access to NSRS



More OPUS Products

OPUS-Static (OPUS-S)

– 2 to 48 hr (anywhere)

OPUS-Rapid Static (OPUS-RS)

– 15 min to 2 hr (per CORS)

OPUS-Share

– Share results with others

OPUS-Projects

– Network of multi-stations/ 

occupations



NGS 

database 

includes

more than 

1 million 

positioned 

points, 

which are 

part of the 

NSRS.



FAQs: Floodplain maps

How do I find more information 

about a bench mark on my flood 

insurance rate map (FIRM)?

Can I use NGS tools like OPUS or 

geoid models to complete an 

elevation certificate or otherwise 

determine the elevation of my 

home/property?

…Floodplain maps

http://geodesy.noaa.gov/faq.shtml



Transformation Tools

NOAA’s VDATUM

• Ellipsoidal datums, 

• Orthometric datums, and 

• Tidal daums

NGS Geodetic Toolkit

• NADCON: NAD27 to NAD83

• VERTCON: NGVD29 to NAVD88

• GEOCON: 

– GEOCON11: NAD83 (NSRS2007) to NAD83(2011) 

– GEOCON: NAD83 ("HARN") to NAD83(NSRS2007) 

Learn more!

5 min. YouTube video on VDATUM

50 min. webinar on VDATUM

60 min. webinar on NADCON5



FAQs:

GPS Derived Orthometric Heights

Which Geoid for which NAD 83?

NAD 83 (2011) Geoid12B

NAD 83 (2007) Geoid09

NAD 83 (19xx) Geoid03

Geoid99

Geoid96



FAQs: Accurate Transformations Matter

NSRS supports other NOAA tools:

• NowCOAST

http://nowcoast.noaa.gov/

• Coastal Flood Exposure Mapper  

https://coast.noaa.gov/digitalcoast/tools/flood-exposure.html

• SLR and Coastal Flooding Impacts

https://coast.noaa.gov/slr/



Coastal Mapping Program

NGS produces the Nation’s shoreline to define territorial limits.

Up-to-date shoreline: 

� is an integral component of NOAA Nautical Charts 

� supports wide range of coastal applications

To survey the shoreline, NGS uses remote sensing technologies (imagery, 
lidar, radar, etc.) from various sources (aircraft, satellites) and continually 
assesses new technologies and workflows.



Emergency Response Imagery

NGS collects high-resolution, geo-referenced imagery 

after disasters such as hurricanes, tornados, and earthquakes. 

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

Edisto Beach, South Carolina
Before (left) and after (right) Hurricane Matthew (October 2016)



Modernizing the NSRS

Repairing NAD 83

• Align with international frames

• Align with bordering countries

• Better account for land velocities

Repairing NAVD 88

• Correct cross-country error/bias

• Address that subsidence, uplift, freeze/thaw 

invalidates bench mark elevations



New Datums Are Coming in 2022!

� Both a new geometric and a new 

geopotential (vertical) datum will 

be released in 2022.

� The realization of the new datums will be 

through GNSS receivers.

� NGS will provide the tools to easily 

transform between the new and old 

datums.



How will the new datums affect you?

The new geometric datum 

will change latitude, longitude, 

and ellipsoid height by between 

1 and 2 meters.

The new vertical (geopotential) 

datum will change heights on 

average 50 cm (20''), with 

a 1-meter (39'') tilt towards 

the Pacific Northwest.



New Datums: What to do now

� Require/provide complete metadata for all mapping contracts.

How did they get the positions/heights? Document it!

� Move to newest realizations.

NAD 83(2011) epoch 2010.00

GEOID12B (hybrid geoid)

� Move from NGVD 29 to NAVD 88.

Understand the accuracy of VERTCON in your area.

� Move away from passive marks to GNSS.

Especially, move away from classical passive control.

� Keep original (“raw”) GNSS observation files

Improve quality of future transformations.



NGS Workshop, Conference, 

and Training Opportunities 

http://www.geodesy.noaa.gov/web/science_edu/training/

� Training Classes

� Workshops and Conferences

� NGS Online Learning Resources

http://oceanservice.noaa.gov/multimedia/ 

NOS Online Learning Resources 

cover NGS programs and more.



NGS Geodetic Advisor Program

http://www.geodesy.noaa.gov/ADVISORS/

The NGS Geodetic 

Advisor Program places 
NOAA employees 

around the country.

Geodetic advisors guide 

and assist the state’s 

geodetic and surveying 

programs.

Advisor program is 
transitioning

to a regional approach for 

more coverage but fewer 

advisors.



Online Education Resources
http://www.ngs.noaa.gov/corbin/class_description/NGS_Video_Library.shtml

Educational Videos

• Topics related to geodesy 

and mapping.

• Just two - five minutes each!

Online Lessons

• Heights & Vertical Datums;

More coming soon!

• GPS Positioning; 

• Introduction to Gravity;

• Gravity for Geodesy.



NGS Webinar Series
http://geodesy.noaa.gov/web/science_edu/webinar_series/

Join the webinar:

• Second Thursday each month

• 2:00-3:00 p.m. eastern time

• Certificates of Attendance

Online resources:

• Recorded webinars

• Presentation slides

• NGS.Webinar@noaa.gov



Sign up for the NGS ListServe
http://www.geodesy.noaa.gov/



Questions?

Christine.Gallagher@noaa.gov

Constituent Resource Manager, NGS



Back-up slides



Improving Tools



GRAV-D Data Collection Scope



Gravity for the Redefinition 

of the American Vertical Datum 

(GRAV-D) http://www.geodesy.noaa.gov/GRAV-D/

Project to collect gravity 

data to redefine the U.S. 

vertical datum 

by 2022 (at current 

funding levels)

Target:  2-centimeter 

accuracy relative to sea 

level (orthometric 

heights) using 

GPS/GNSS and a geoid 

model.
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