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• NAVD 88 has systematic errors; 

Why do we need a new vertical datum?

• NAVD 88 is not a model; 



• 3’➔1’
• ~10cm ➔ ~1-3cm

NGS geoid models

Geoid90

xGEOID20

North American-Pacific Geopotential Datum of 2022 (NAPGD2022)
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NGS surface gravity biases and their effects on geoid models



GRAV-D data

Li X, Crowley JW, Holmes SA, Wang YM (2016) The contribution of the GRAV-D airborne 

gravity to geoid determination in the Great Lakes region. Geophys Res Lett 43:4358–4365



“Adding” GRAV-D to xGEOID22refB



“Adding” GRAV-D to xGEOID22refB



GSVS testing results

Ϛ
Precision 
(cm)

xGeoid20
refA

xGeoid20
refB

GSVS11 1.63 1.13

GSVS14 1.40 1.38

GSVS17 3.14 3.09

GSVS11

GSVS14

GSVS17

Smith et al 2013

Wang et al 2017
van Westrum 2021



DEM updates



Method Updates



Method Updates



Method Updates



Summary
Scalar airborne gravity data (10-km cross-track resolution
and about 30-km along-track resolution) are collected to

cover almost all US territories.
1

Airborne data are combined into a global reference model in the
spherical harmonic coefficient level and yield better results along
all GSVS lines.

2

Many computation tests are performed on several key     

approximations to guarantee cm-level computational accuracies.3
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