
Redefinition of the American Vertical Datum:  
Replacing NAVD 88

&

Improving the future geoid for Oregon and 
support the transformation from NAVD(88) 

to NAVD(2018?)

How you can help the future surveyors, engineers, 
and GIS mapping professionals of Oregon by

providing data to support the transformation from 
NAVD(88) to NAVD(2018?) 

Updated 12-29-2009



How you can help?

Å In order to have a relative and accurate vertical 
transformation for Oregon the NGS needs data 
from you by obtainingé

ïAccurate ellipsoid heights (<2cm RMS) on bench 
marks all over the state

ïSubmitting and publishing the data to OPUS DB

ÅFollow OPUS DB guidelines for submitting 
GPS observations



Observe Bench Mark with GPS (GNSS)

BM

NAVD(2018?) zero height surface = geoid

3

Technique:

Find bench mark (1 st order) 
preferred 

4 hour minimum occupation time with 

GPS dual frequency geodetic grade 
receiver

Fixed height (2m) tripod (quadpod) 
preferred (NOS/NGS59)

Submit to OPUS for publication into 
the OPUS DB 

Your user name (email address) and 
business name will identify you as 
the submitter



Why are >=4 hour occupation files necessary ?
A longer - duration session provides PAGES a better 

opportunity to accurately fix ambiguities and mitigate 
multipath error. See the graph below for the correlation 

between session duration and accuracy.



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

your

datasheet

QA/QC

Classic OPUS Concept

antenna 

type, height

control station

photo

control station 

description

control station 

monument

register your agency

------public

datasheet 
review

OPUS Ą Datasheet Concept

NGS-modeled 

antenna

GPS data
(4+hr, good stats )

http://geodesy.noaa.gov/OPUS


How it all began . . .



For occupying an existing BM ïyou will identify 

the mark by PID etc.









http://beta.ngs.noaa.gov/OPUS/getDatasheet.jsp?PID=BBBB01&style=modern


OPUS Database 

GPS data requirements

ñOPUS for the databaseò
4+ hours of dual frequency data

NGS-calibrated antenna

OPUS must achieve:

Ó 70% observations used

Ó 70% ambiguities fixed

Ò 0.04m peak-to-peak horizontal

Ò 0.08m peak-to-peak vertical

Ò 0.03m RMS

NGS-modeled 

antenna

GPS data
(4+hr, good stats )
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Map of Oregon marks in the OPUS database as of Dec. 2009

We have ~8 years to fill in the state



Photos

Suitable bench mark observations

Control station requirements

Stable

Permanent

Unique

Recoverable

Safe



Acceptable, but not 

useful for future 

geoid improvement 

& vertical datum 

transformation use


