
Idaho Society of Professional 
Land Surveyors 

 

“Preparing For NGS 2022 in Office and field 

Software” with Special Thanks to NGS! 

 

 

Vertical GEODETIC 

DATUMS 
 
 

  National Geodetic Vertical Datum 
1929 (NGVD29)  

 

• The Result of 66,315 Miles of Levels 
• Mean Sea Level Measured at 26 Tide 

Gauges 
• Prior to 1973 Known as the Sea Level Datum 

1929 
 

 



 

Vertical GEODETIC 

DATUMS 
 

 North American Vertical Datum 1988 
(NAVD88) 

 
• Released in 1991 and adopted as Part of the 

National Spatial Reference System in 1993 to 
Replace NGVD29 

• Referenced to the International Great Lakes 
Datum of 1985 at Father Point, Rimouski, 
Quebec : 6.271 Meters above MSL 

• Unlike NGVD 29, Tidal Bench Marks were 
NOT Used 

• Too much variation in Sea Floor Surface 

• 1993: NAVD 88 Became the Official Vertical 
Datum of NSRS 

For the Continental United States and Alaska 
• Helmert Orthometic Heights 

• Geoid location calculated relative to local 
modeled gravity 

 



 
 
GRAV-D will mean: 

• As the H=0 surface, the geoid will be 

tracked over time to keep the datum up to 

date 

• The reliance on passive marks will dwindle 

to: 

• Secondary access to the datum 

• Minimal NGS involvement 

• Maintenance/checking in the hands 

of users 

• Use at your own risk 



 
 
 
 
 
Which Geoid Model Do I Use? 
 
 
 
NAD 83(2011)        Geoid 18 
       Geoid 12B 
 
NAD 83(2007)   Geoid 09 
 
NAD 83(1996)   Geoid 03 
       Geoid 99 
       Geoid 96 

 

 



 

 

 

 

NAD83 and WGS 84 

Datums and Realizations 
NAD 83 

• NAD 83 (1986) 
• NAD 83 (1992) 
• NAD 83 (1996) 
• NAD 83 CORS96(2002) 
• NAD 83 (NSRS2007) 
• NAD 83 (2011) epoch 2010.00 

WGS 84 
• WGS 84 (1987) 
• WGS 84 (G730) 
• WGS 84 (G873) 
• WGS 84 (G1150) 
• WGS 84 (G1674) 
• WGS 84 (G1762) 

 



 
 
 
 

NGS Provided 
Transformations 

 
 

NAD 83 conversion to new datum 
• NGS will provide a transformation tool (NCAT)  

 

 

NAVD 88 conversion to new datum 
• A transformation will be provided (VERTCON) 

 

 

 

 

 

 

 

 

 

 



 
Quality Control 1 

• Number of Satellites During Observation 

• PDOP, HDOP and VDOP 

• RMS in Millicycles 

• Horizontal and Vertical Standard Deviations 

• Positions Used 

• GPS Week 

      Base Data Age 
Quality Control 2 

 



Quality Control 3 
• Local Tangent Plane (Using VcV values) 

• Sigma North 

• Sigma East 
• Sigma Up 

• Covariance East – North Error 
• Semi Major Axis of Error Ellipse 

• Semi Minor Axis of Error Ellipse 

• Orientation of Error Ellipse 

• Unit Variance of Solution 

All at 1 Sigma (68% Confidence) 

 

 



 
 
 
 


