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Polls 

Who is a surveyor or engineer? 

 

Did you know that NAD 83 and NAVD 88 are 

being replaced in 2022?  

 

Should you care about this change? 



National Geodetic 

Survey and  

Floodplain Mapping 
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1. Measuring Elevations Today 
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The National Spatial Reference System 

(NSRS) 

A common and consistent geospatial framework to meet the 
economic, social, and environmental positioning needs of our Nation.  

 

   Foundational elements include:  

 

 

Latitude • Longitude • Elevation • 

Gravity • Shoreline Position 

      + changes over time  

+ + = 

Reliable FIRMs require data from disparate sources and dates be consistently aligned 



Orthometric 

3 Categories of Vertical Datums 

Ellipsoidal 

Tidal 

Native GPS 
measurements 

Raw Hydrographic Surveys 
vertically referenced with 
RTK-GPS 

NOAA Bathymetry 
(MLLW) 

USGS  
Topography 

Raw Lidar 

FEMA Flood 
Insurance 
Rate Maps Engineering and 

Development Site Surveys 

Daily and Extreme 
Water Levels 

Shoreline Mapping (MHW) 
and Regulatory Boundaries 

at the Coast 



The NSRS of Today (simplified) 

Primary elements: 

• North American Datum of 1983 - NAD 83 (2011) 

• North American Vertical Datum of 1988  - NAVD 88 

 

Current reference system is: 

• Defined by relationships to published passive control;  

• NOT time-dependent; and 

• Primarily accessed via passive control 

 



NGS Supports Access to  

NAVD88 Heights 

July 13, 2017 

GEOID12B 



   

2. Measuring Elevations in the Future 
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New Reference Frames 

 

North American Terrestrial Reference Frame of 2022 (NATRF2022) 
 

Additional Frames For: 

• Caribbean Plate (CATRF2022) 

• Pacific Plate (PATRF2022) 

• Mariana Plate (MATRF2022) 
 

Read More: Blueprint for 2022, Part 1: Geometric Coordinates 

 



New Geopotential Datum 

North American-Pacific Geopotential Datum of 2022 (NAPGD2022),  

including GEOID2022 

 

Read More: Blueprint for 2022, Part 2: Geopotential Coordinates 

 

Experimental Geoid 2018 (xGEOID18) 



The NSRS of Tomorrow (2022) 

Primary elements: 

• North American Terrestrial Reference Frame of 2022 (NATRF2022)   
plus the Caribbean, Pacific, and Mariana plates 

• North American-Pacific Geopotential Datum of 2022 (NAPGD2022) 

 

New reference system is: 

• Geocentric and defined by relationships to a global/international 
ideal frame;  

• Time-dependent; and 

• Primarily accessed via GPS technology (and geoid model) 

 



NGS Will Support Access to  

NAPGD 2022 Heights 

July 13, 2017 

GEOID 2022 



Vertical Change (Offset) 

Vertical offset of more 
than 1 meter 

GEOID12B (NAVD88) 

xGEOID17 Updates available online from the 

New Datums website and 

Modernization News 

https://geodesy.noaa.gov/datums/newdatums/index.shtml 

 

https://geodesy.noaa.gov/datums/newdatums/index.shtml


 

   

3. NGS Tools and Coordination Efforts 
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Tools to Access the NSRS 

Online Positioning User Service  

(OPUS) Tool Suite 

Continuously Operating Reference 

Stations (CORS) 

Integrated Database (IDB) of 

Published & OPUS Shared Control  

(NGS Data Explorer) 



Transformation Tools 

NGS Coordinate Conversion and 

Transformation Tool (NCAT)* 

Vertical Datum Transformation 

(VDatum)* 

Web Services* 



NAD83(2011) epoch 2010.00 
H. Datum Realization/Adjustment Reference Epoch 

NAVD88 (GRS80, Geoid12B) 
V. Datum Reference Ellipsoid Geoid Model 

Document Datums (Metadata) 



Coordination 

• Federal Geographic Data Committee (FGDC) 

• Federal Geodetic Control Subcommittee (FGCS) 

• Geospatial Summits  
 

2017 Geospatial Summit FEMA Feedback  

• Kimberly Pettit, FEMA GIS Coordinator 

• Prepared with Paul Rooney 

 

NOAA/Federal Coordination 

watch online 



NOAA/FEMA 

Coordination 

Cooperative Pilot Study (2011): 

• NGS and FEMA;  

• North Carolina Floodplain 

Mapping Program, and 

• North Carolina Geodetic Survey.  
 

Key Outcomes: 

• Recommendation of FEMA 

implementation plan to account 

for coordinate and height shifts. 

• Improved relative positional 

accuracies and greater 

understanding of height 

uncertainties will enhance 

quality of flood mapping. 



NOAA/Industry Coordination 

2018 Industry Workshop Outcomes 

• anticipated alpha/beta products  

• standardized formats / 

documentation. 

Next Steps - Save the Date! 

• 2019 Geospatial Summit 

• May 6-7, 2019 in Silver Spring, MD 

 

2018 NSRS Modernization Industry Workshop 

Attendees (Silver Spring, MD). 



 

 

 

4. Learning More 
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Resources from geodesy.noaa.gov  



Science and Education 

geodesy.noaa.gov With The COMET Program 

 

Educational Videos (12) 

 Online Lessons (4) 

SAVE THE DATE:  

November 15th at 2 pm 

Vertical Datum Changes for  

Floodplain Mapping 

 

Monthly  

Webinar  

Series 



Email Subscriptions  

Created 10-16-2018 

From NGS Homepage: 

geodesy.noaa.gov 



NGS Regional Advisor Program 



Recap 

1. NGS and NAVD 88 are critical to floodplain 

mapping. 

 

2. NAVD 88 is going to be replaced in 2022. 

 

3. The tools to access NSRS and 

transform/convert data that you used 

today will be expanded for 2022. 

 

4. Spread the word to help coordinate, 

educate and prepare! 

  



THANK YOU! 

Christine.Gallagher@noaa.gov 
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