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Tectonically Active



Velocity – Network Integrity Management

Costal EasternCentral (Puget)



Velocity and Iono/Tropo Modeling Managed as Functional Subnets







NAD83-CORS96 to NAD83(2011)

Ellipsoid Height Differences - Feet



Residuals + Control for 2009-2012A Geoid



Published vs. Current Positions



Published vs. Current Positions



Published vs. Current Positions



Published vs. Current Positions



Dynamic Control

Published Coordinates

Iono Model

Tropo

Iono Model
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Integrity Monitoring



Integrity Monitoring



Integrity Monitoring



Integrity Monitoring
Rapid Motion – Motion Trends



Integrity Monitoring
Network Integrity – Constant Loop Closures



JUPEM – Real-Time Network

Department of Surveying and 
Mapping, Malaysia

Integrity Monitoring
Network Integrity – Constant Loop Closures



Integrity Monitoring
Server-Side Multiple RTK



Integrity Monitoring
Automated Post-Processing



Stations in (server side) PPP Test



Stations in Onboard (sat based) PPP Test



Stations in Onboard (sat based) PPP Test



Onboard [Central] - East



Onboard [Central] - North



Onboard [Central] - Height



Onboard 
[Coastal]

Height

PDOP & 
#Sats



PPP [Central & East] – North
Bellingham and Sprague, WA



PPP [Central & East] – East



PPP [East] – Height



PPP – Static 24hr - Height



PPP – Static 72hr - Height



PPP – Static 24hr - Height



PPP – Static 72hr - Height



PPP – Height Drift



PPP – Height Drift



PPP – Height Drift



PPP – Height Drift



PPP Testing

NAD83-2011 
Epoch 2010.00

Current Reference Position 
(Constrained to NGS CORS)



NGS OPUS

Online 

Post-Processing 

Service

PPP Testing



Reference Framework - Horizontal

NGS OPUS

Online 

Post-Processing 

Service

RT-PPP

Online 

Post-Processing 

Service



NGS OPUS

Online 

Post-Processing 

Service

RT-PPP

Online 

Post-Processing 

Service

Live-RT-PPP

30 Minute

PPP Testing



• Onboard vs. [Net] RT-PPP

– No substantial differences in convergence times or noise

• Horizontal ([Net] RT-PPP)

– 20 minutes convergence

– Slightly better North vs. East

– 2-3cm accuracy

– No significant drift

• Vertical ([Net] RT-PPP)

– 20 minutes convergence

– 8-10cm accuracy 

– Random drift

CONCLUSIONS

Yes

No

Yes

No

Sort of…

PPP Testing



PPP-RTK



WAPUS

WAPUS

Welcome to the WAPUS Online Post-Processing Service



WAPUS
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WAPUS

WAPUS Online Post-processing Report



WAPUS

The WSRN does not guarantee availability, reliability, and performance of this service and accepts no legal liability 
arising from, or connected to the use of information in this document or use of this service.



OPUS, WAPUS, PPP

WAPUS
1 hour

OPUS 4 hour

PPP
4 hour



Future PPP-RTK(af) Network?



Active and Passive Realizations

Dynamic Elements of Geodesy (plate tectonics, earth tides, improved resources)

NAD83

NAD83 CORS96

HARN - HPGN Adjustments

NAD83 (2011)

NSRS 2007 NA2011

NAD 83/91 NAD 83/98 NAD 83/2007

NAD27
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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



Reference Framework Planning



Western Region Height 
Modernization Consortium



Thank You

schrockg@gmail.com


