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PRESENTATION OUTLINE

• Introduction to the Network of the Americas and The 
Alaska Network Operations

• What the Network is being used for in Alaska

• GPS tide gauges

• A quick look at the new St Michael station



THE NETWORK OF THE AMERICASIntegration of three existing NSF-
funded networks of geophysical 
instrumentation, from the Aleutians 
to the Caribbean to South America

• EarthScope Plate Boundary 
Observatory

1130 GNSS stations, 78 borehole 
strainmeters, 5 long baseline 
strainmeters, 26 tiltmeters, 145 
meteorological instruments

• COCONet (Continuously Operating 
Caribbean GPS Observational 
Network)

85 new GNSS stations, 80 
meteorological instruments,  2 sea-
level stations

• TLALOCNet: Trans-boundary, 
Land and Atmosphere Long-term 
Observational and Collaborative 
Network 

40 new GNSS-met stations 

Plate Boundary Observatory + 
COCONet + TLALOCNet
Network Of  The Americas

Commitment to open 
data access for research

Collaborative multi-
national efforts

Commitment to 
geodetic quality 
monumentation

Disseminated archives 
for shared capacity

Commitment to 
standardization
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• Alaska is a state of difficult 
logistics

• Limited road access.

• Many stations require air 
service, helicopters or boat 
access, sometimes a 
combination of all.

• Minimize impact by working 
with partners 

TITLE TEXT



GPS REFLECTOMETRY AND TIDE GAUGES



CURRENT PBO REFLECTOMETRY STATIONS

• Vegetation

• Snow Pack

• Tide



WHY USE GPS TO MEASURE WATER 
LEVELS? 

• A GPS tide gauge is inherently defined in a terrestrial 
reference frame, so you can correct for glacial isostatic 
adjustment, subsidence, effects of earthquakes, etc. 

• No part of a GPS receiver is in salt water. 

• It’s relatively cheap, and simple to operate and maintain. 

• Since the reflection zone is based on the height of the GPS 
antenna above the surface, the system can be set relatively 
far from the coast. 

Consider: 1. Archive S1/S2/S5 in RINEX files 2. Remove elevation angle masks 3.
Track (and archive) modern signals 4. Add opportunistic met. packages (+other 

systems)





http://xenon.colorado.edu/spotlight/index.php?product=spotlight&station=PBAY



COMPARISON BETWEEN GPS AND SELDOVIA NWLON RECORD 

Larson et al., 2013



SC02 FRIDAY HARBOR

The amplitudes of 

estimated tidal coefficients 

agree with the “real” tide 

gauge at the 2-5 mm level. 

Monthly Comparison 

Daily Comparison with NOAA tide gauge 



PBO AK LOCATIONS CURRENTLY IN USE



NEW GNSS TIDE GAUGE AT ST MICHAEL





NEW GNSS TIDE GAUGE AT ST MICHAEL



FIRST FRESNEL ZONES B AT 10-25º MASKS





CONCLUSIONS

• UNAVCO is the largest GNSS operator/network manager in Alaska… but it’s 
future is still uncertain 

• The PBO network was built primarily to monitor long term tectonic and 
volcanic deformation, but use has been expanded to real-time high rate for 
early warning, commercial uses, reflectometry and other applications it was 
never funded for. Partnerships with AOOS, NOAA, the USGS help

• The network is designed for rugged remote applications, including sea 
surface monitoring.  

• The new St. Michael station will be an ideal location for a stand alone remote 
tide gauge installation in NW Alaska.


