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Washington State RTNWashington State RTN

•• WSRN (RTN) WSRN (RTN) –– Cooperative 90% CoverageCooperative 90% Coverage

•• RGPS (RTN) RGPS (RTN) –– Dealer / Partnerships 15% CoverageDealer / Partnerships 15% Coverage

•• RGPS (Single Base) RGPS (Single Base) –– Dealer / Partnerships 20% CoverageDealer / Partnerships 20% Coverage

•• PC3N (RTN) PC3N (RTN) –– County Network 5% CoverageCounty Network 5% Coverage

•• PPI (RTN) PPI (RTN) –– Dealer Network 10% CoverageDealer Network 10% Coverage

All networks on NAD83 96CORS 2002.00 and all share some 
station data with WSRN
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Quick StatsQuick Stats
•• 90 of 95 Stations Completed90 of 95 Stations Completed
•• 600+ Active Accounts600+ Active Accounts
•• 114,280 Minutes Avg. Monthly 114,280 Minutes Avg. Monthly 

Fixed SolutionsFixed Solutions
•• NAD83 NAD83 –– 96CORS Epoch 96CORS Epoch 

2002.002002.00
•• Cooperative Cooperative –– Public/PrivatePublic/Private
•• 70+ Infrastructure Partners70+ Infrastructure Partners
•• 80 Non80 Non--Infrastructure (Subscr.)Infrastructure (Subscr.)
•• 42 Academic accounts42 Academic accounts
•• 35 Trainer / Dealer accounts35 Trainer / Dealer accounts
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Other Stuff that NGS Wanted Me to AddOther Stuff that NGS Wanted Me to Add

•• Latencies from CORS to RTN Latencies from CORS to RTN –– 0.1 0.1 –– 1.25 sec. (dependent 1.25 sec. (dependent 
on connection type)on connection type)

•• Latencies tracked in GPSNet synchronizers and WiresharkLatencies tracked in GPSNet synchronizers and Wireshark
•• User Accuracies User Accuracies –– 1cm Hz 3cm Vert (Ellipsoid)1cm Hz 3cm Vert (Ellipsoid)
•• Server pairs; 40+ CORS each, RTN mirrored offsiteServer pairs; 40+ CORS each, RTN mirrored offsite
•• Spacing Spacing –– 50km 50km –– 70km (lowest 30km highest 100km)70km (lowest 30km highest 100km)
•• IT IT –– RTN in DMZ, commercial DSL primary connectionsRTN in DMZ, commercial DSL primary connections
•• 60% GNSS CORS, full upgrade by 201060% GNSS CORS, full upgrade by 2010
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Business ModelBusiness Model

•• Infrastructure Infrastructure –– Partner Funded and OperatedPartner Funded and Operated

•• Central Processing Center Central Processing Center –– Seattle Public Utilities Funded Seattle Public Utilities Funded 
and Operatedand Operated

•• Mirror Processing Center Mirror Processing Center –– Central Washington University Central Washington University 
Funded and OperatedFunded and Operated

•• Operations Costs Offset by Subscriber ContributionsOperations Costs Offset by Subscriber Contributions
» Single Accounts - $1,900 Annual
» Five Accounts - $5,700 Annual
» Ten Accounts - $10,000 Annual

•• Academic and Trainer/Dealer Academic and Trainer/Dealer –– No FeeNo Fee
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Adjustment of WSRN CORS Sites to the Adjustment of WSRN CORS Sites to the 
National Spatial Reference SystemNational Spatial Reference System
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Legacy MethodLegacy Method

•• 360 Hours Data360 Hours Data
•• 15 15 –– 24hr OPUS (Extended Output)24hr OPUS (Extended Output)
•• Evaluation Of NGS CORS to HoldEvaluation Of NGS CORS to Hold
•• Network Adjustments Network Adjustments –– External SoftwareExternal Software
•• 120 Hour Internal Coordinate Monitor Evaluation120 Hour Internal Coordinate Monitor Evaluation
•• Ongoing Internal Coordinate Monitor EvaluationsOngoing Internal Coordinate Monitor Evaluations

Stations positions are re-computed when out of tolerance 
(per Coordinate Monitor, or if any Hardware Changes or 
intake/changes to any adjacent stations)



Integrity MonitorIntegrity Monitor
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Integrity Monitor (IM) MethodIntegrity Monitor (IM) Method

•• 360 Hours Data360 Hours Data
•• 15 15 –– 24hr OPUS (Extended Output)24hr OPUS (Extended Output)
•• Full Weekly NGS CORS DataFull Weekly NGS CORS Data
•• Integrity Monitor (IM) Weekly on NGS CORS Data Integrity Monitor (IM) Weekly on NGS CORS Data 

(Evaluate CORS to Hold)(Evaluate CORS to Hold)
•• Weekly, Monthly, Quarterly IM PPS SessionsWeekly, Monthly, Quarterly IM PPS Sessions
•• 33--Engine RealEngine Real--Time IM Evaluations (alarms)Time IM Evaluations (alarms)
•• Development of Velocity Data for Transformation Development of Velocity Data for Transformation 

DatabaseDatabase
Legacy Evaluations will Continue to be Performed

Adjustment of WSRN CORS Sites to the Adjustment of WSRN CORS Sites to the 
National Spatial Reference SystemNational Spatial Reference System



•• Height ModernizationHeight Modernization

•• BlueBlue--Booking of 80+ RTN CORSBooking of 80+ RTN CORS

•• Submission Of 20+ RTNSubmission Of 20+ RTN--CORS to NGS CORSCORS to NGS CORS

Adjustment of WSRN CORS Sites Adjustment of WSRN CORS Sites INTOINTO the the 
National Spatial Reference SystemNational Spatial Reference System
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Height ModernizationHeight Modernization

DNR ZONES 
3 & 4

Adjustment of WSRN CORS Sites Adjustment of WSRN CORS Sites INTOINTO the the 
National Spatial Reference SystemNational Spatial Reference System



Height ModernizationHeight Modernization
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DNR ZONE 3 NETWORK
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Adjustment of WSRN CORS Sites Adjustment of WSRN CORS Sites INTOINTO the the 

National Spatial Reference SystemNational Spatial Reference System

Not all 
vectors 
shown



WSDOT Mount – Walla Walla

This mount will be there for a few years
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KOOT - Kootenai 
County Airport
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LTAH – Latah  
Spokane County
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Adjustment of WSRN CORS Sites Adjustment of WSRN CORS Sites WITHWITH NGS Marks NGS Marks 

for Height Modernizationfor Height Modernization



GIMI GIMI –– GNSS Integrated Monitoring InitiativeGNSS Integrated Monitoring Initiative
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Primary Network Monitored by CWU

Localized Effects of Tectonic MovementsLocalized Effects of Tectonic Movements
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Secondary Networks Monitored by WSRN and CWU
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Individual Stations Monitored for Both Tectonic and 
Localized Motion
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Tolt Dam StudyTolt Dam Study

TCTC
TSTS

TNTN

BNBN
BSBS

LSIGLSIG
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Tolt Dam StudyTolt Dam Study
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Tolt Dam StudyTolt Dam Study

Movement and/or Perturbations of the 
Ionosphere due to Seismic Events

USGS Seismograph
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Thank You 
gavin.schrock@seattle.gov

www.wsrn.org
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