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Earthscope Plate Boundary 
Observatory Network - Alaska

In the fall of 2008, after five years of 
construction, the Alaska Network of the 
Earthscope Plate Boundary Observatory 
was completed.  The final network 
comprises 137 continuous GPS stations, 
12 Tiltmeters and 28 communication 
stations throughout the state of Alaska.



Alaska Viewed Alaska Viewed 
From The Lower 48From The Lower 48



The Lower 48 The Lower 48 
Viewed From AlaskaViewed From Alaska



PBO Alaska

Alaska is Big!



The Earthscope Plate Boundary 
Observatory Network; Alaska Region

•Station Construction – construction methods 
and logistics

•Station maintenance  2009 - troubleshooting,  
failures, repair and improvements.

•What’s next?



GPS Stations In Alaska
• 137 GPS stations
• Five different  monument  

types used in AK
• 114 - SDBM monuments
• 11 - DDBM Pillar monument
• 7 - DDBM monuments
• 3 – Permafrost monuments
• 2 – SDBM Pillar monuments



UNAVCO Standard
DDBM AB33 Coldfoot

SDBM AV24 Westdahl



DDBM – AC23 Soldotna



UNAVCO Modified

DDBM Pillar AC03 Anchor Point

SDBM Pillar AV39 Unimak

Permafrost AB46 Arctic Village



Permafrost Monument 
AB18 Kotzebue



SDBM Pillar – AV39 
Unimak



Station Infrastructure

•Electronics  and  enclosure
• Trimble NetRS and Trimble choke 
ring antenna at all sites. 
• Fiberglass hut.
• Aluminum enclosure box and 
battery chest.



Station Infrastructure

•Power system
•• DC Power(most sites)
•24 12-Volt 98Ah batteries(2300 Ah)
•Three Sharp NE-80EJEA 80W solar 
panels, or four Unisolar 60W panels

•Two panels mounted on “swingset” in 
four panel system

•Connected to AC power source 
where available.



Communications

•Telemetry Gateways
• VSAT (Hughes and Starband)
• DSL/Cable (Various providers)
• WISP (GCI)
• Cell Modem (AT&T, CDMA or 3G)



Site Construction in detailSite Construction in detail•82 – Helicopter
•28 - Scheduled or charter air
•27 - Road accessible

Station Access



Logistics
1. Access

• Helicopter, Scheduled or Charter Aviation and Road

2. Crew Staging
• Air, Land, or Sea
• Lodging – Lodge, Boat, Camp

3. Supply Staging
• Air, Land, or Sea



Helicopter Support

•Helicopter Installs 
• Only Access
• Maximum flexibility
• Supply staging area or research 
vessel
• Skilled pilot required. 
• Helicopter crew assists with 
install.
• Field crew experience.

• Pre-build components.



Fixed Wing Accessible Sites

•• Charter or Scheduled air
•Well established air routes.
•Easier and less costly then  helicopter 
installs. 
•Every village has an airport. 
•Better infrastructure in villages.
•Vehicles available to rent in villages.



Road Accessible Installs
•Road Accessible stations

•Accounts for fewest number of 
stations.
•Poor access away from main     
highways.
•No road access to western Alaska, 
Alaska Peninsula, or Aleutians.
•Suitable locations near roads.
•Winter installs



Network Maintenance
• Maintenance and Network Upgrades 2009

• 152  visits
• 126 June – Sept

• Three types of maintenance
• Scheduled

• Failed components
• GPS component upgrades
• Telemetry upgrades
• Power upgrades
• Data Downloads

• Unscheduled
• “Targets of opportunity”

• 5-Year battery replacement 



Station Down, Now What?

Time For a Station Visit!



Check the QC



Check the Voltages

Time for a site visit!Time for a site visit!



Where You Want To Go



Where You Really Go



Station Failure Modes
1.1.TelemetryTelemetry

•• DC VSATDC VSAT
•• AC VSATAC VSAT
•• WISPWISP
•• T1/DSL/CableT1/DSL/Cable
•• Cell ModemsCell Modems
•• RadiosRadios

2.2.PowerPower
•• SwingsetsSwingsets
•• Solar PanelsSolar Panels
•• Faulty BreakerFaulty Breaker

3.3.GPS AntennaGPS Antenna
•• L2 failuresL2 failures
•• CablingCabling

4.4.GPS ReceiverGPS Receiver
•• Bad CF cardsBad CF cards
•• Cabling/DongleCabling/Dongle

5.5.Animal DamageAnimal Damage



Telemetry Improvements

••Manual download  Manual download  Cell modemCell modem

••Manual download  Manual download  VSATVSAT

••Manual download  Manual download  Radio linkRadio link

••WISP  WISP  VSATVSAT

••WISP WISP Radio linkRadio link

••DC VSAT DC VSAT RRadio linkadio link

••VSAT VSAT Cell modemCell modem

••Radio link Radio link Cell modemCell modem



AB14 Dillingham
• DC VSAT operational 06/30/2007 to 10/20/2007
• Weather prevented  station visit until 6/28/2008

DC VSAT Upgrade
• Found that  the VSAT dish was  Gone!
• Poor location for VSAT
• Solution – EB-1 Radio link to DSL Internet connection in Dillingham
• Station has been online continuously since upgrade

Radio Link Installed 6/4/2009



AB14 Dillingham
• Solution – EB-1 Radio link to DSL Internet connection in Dillingham
• Station has been online continuously since upgrade

Radio Link Installed 6/4/2009



AB14 Dillingham - After

Radio Link Installed 6/4/2009



Station Power UpgradesStation Power Upgrades

Hut Install 09/12/2009

AC27 McNeil River



AC27 McNeil River



AC27 McNeil River

Hut Install 09/12/2009



AC27 McNeil River

Hut Install 09/12/2009



AC32 AC32 –– Mt SusitnaMt Susitna

GPS Antenna L2 Tracking 
Failure

New Antenna 09/19/2009



Alaska 95%



What’s Next for 2010?

• 12 Webcams – Stardot NetCamSC
• Power Upgrades – 32 batteries/3 panel standard
• 5-Year Battery Replacements – 32 batteries @ 9 sites
• Augustine Volcano Comms Upgrades – Real time data
• Station Rebuilds – Montague Island, Yentna
• Questions?


