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Geodetic Future of WA?

• Reference Framework

• External Drivers

• Internal Drivers

• Passive-Active

• Self-Reliance

• Education Needs

Primary Goal:

“To Avoid Becoming Worse for the WHERE”



• National Reference Framework Update

• Target for Multiple WA Initiatives

• Rallying Cry



Active and Passive Realizations

Dynamic Elements of Geodesy (plate tectonics, earth tides, improved resources)
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2020-2025 ?
Passive Realizations

Active realizations

Datums

Geodesy Tools

Geoid96 Geoid99 Geoid03 Geoid 09Geoid 06

Hybrid Geoid Models and HTDP

Geoid 2012

Published References and Resources @ Epochs





NGS Regional Advisor



NGS Coordinator - WA



WSDOT GeoMetrix
Geodetic Survey Office



WSDOT GeoMetrix
Geodetic Survey Office

Cool geodetic things that WSDOT does for our state:
Geodetic Levels
GPS Campaigns

Control !!



WSDOT GeoMetrix
Geodetic Survey Office





 10 NGS CORS

 8 Earthscope PBO

 3 Seattle Public Utility 

 21 at WSDOT sites

 11 private sites

 60 public/community sites

112 Stations  

(+ 8 contingency)

Public-Private Cooperative



WsDOT Mount – Walla WallaKOOT - Kootenai County Airport
13



SC02 – Friday HarborP444 – Ross Lake
14

PBO, WSRN & CWU 
Collaborations



HAHD – Palmer WA

15

Challenging Environments

SC03 Mt. Olympus

Cougar

WA
Storm 

Damage



User comms

Settings

Geodesy & Surveying

Passwords

Urban Legends

Server issues

Has become a default geodesy and 
surveying support line….
But is not chartered to do that role…



User training and geodesy seminars

In cooperation with WGS and LSAW



Velocity – Network Integrity Management



Velocity – Network Integrity Management

Costal EasternCentral (Puget)



PANGA Central Washington 
University
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National CORS & WSRN CORS –
Decommissioned Sites

GWN6
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??
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Meanwhile in 
Scandinavia…



 VANPORT

 NGS 2007                       N34353.516   E331375.047  ELLIP    -13.710

 GEOID03                                   ORTHO        9.068



 NGS 1998                       N34353.390   E331375.017   ELLIP    -13.713

 GEOID03                                       ORTHO     9.074

 NGS 1991                       N34353.390   E331375.017   ELLIP    -13.500

 GEOID03                                      ORTHO      9.287

 WSDOT 1991                  N34353.389   E331375.013   ELLIP    -13.537

 ORTHO     9.068

 CLARK COUNTY 1991  N34353.390   E331375.017   ELLIP     -13.562

 NGVD29 8.009 =    NAVD88                ORTHO     9.065     

Evaluating Legacy Passive Control







WGS Goals for 2022

• Prepare end user constituencies for the prospect of 

diminishing passive control

• Improve understanding of geodesy among end user 

constituencies

• Develop SOP for spot checks, calibrations, and time-

dependent transformations

• Preserve in-state resources and expertise



WSRN Goals for 2022

• Multi-Constellation

• New Receivers and Antennas

• Additional Stations

• Comms Upgrades

• Online Post-Processing

• Velocity-Centric Procedures

• Transformation Parameter

• Roll-Your-Own-Check-Mark

• PPP Services

• Mobile Apps



Multi-Constellation

Dual Frequency

• GPS Navstar

• GLN Glonass

• BDS Beidou (Compass)

• GAL Galileo

• QZS QZSS

Broadcast Formats

RTCM3.2 MSM (Single-Base and Network)     e.g.   PRSNVRSRTCM_M32  or   SSHO_M32

CMRx (Single-Base and Network)     e.g.   PRSNVRS_CMRx        or   SSHO_CMRx

Test Subnet



Multi-Constellation

Mix-n-Match

Depending on implementation in  your specific gear, you may be able 

to mix and match constellations without a minimum number of 

satellites for each constellation

Third Frequency

Until such time as there are a minimum number of L5/E5 satellites in 

view at a given time, the benefit of the third frequency may not be 

realized. But when there are enough, gains are expected.



Online Post-Processing



Upgraded Rover Monitors



Contrasting Solutions

Antenna







Height 

Modernization



WGS

Control Warehouse 

Proposed Upgrade



41/38

DO NOT 
DISMISS WHAT 
APPEARS TO BE 
INSIGNIFICANT



Sea Level Rise Map Shows 30 

Wash. Towns Inundated





• NOAA nautical charts 

• Other important applications: 

– Used in defining the United 
States’ territorial limits

– Coastal resource 
management

– Storm surge and coastal 
flooding modeling

– GIS analysis

– Benthic habitat mapping

– Many more…

NOAA’s Coastal Mapping 
Program









Points to Tie

USGS Stream Gauges

USACE Gauges

NOAA Gauges

NGS CORS

NGS OPUS-DB

NGS NSRS Control Points

* *



gavin.schrock@seattle.gov


