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ACTIVE GEODETIC CONTROL 
IN ALASKA 

An Introduction to   



AGC 
Geodetic Technical 

Working Group 

To unify the geodetic priorities of diverse stakeholders within Alaska; to 

preserve, densify, and enhance Alaska’s geodetic control networks for the 

maximum benefit of a broad user base, and to support statewide precise 

positioning and mapping activities through the identification and 

recommendation of consistent practices appropriate for different applications, 

geodetic product/tool development, and educational outreach.  



CORS Challenges 

AC09 
Cordova, AK 

AB28 
Rainy Pass, AK 

▪ Limited access (few roads, autonomous power, 

telecommunications) 

▪ Harsh weather (high winds, extreme cold temperatures) 

▪ Wild animals (cable/radio damages) 

▪ Tectonically active sites 

▪ Higher cost for installation and maintenance 

 

 



• Communication outages; ~10% of stations are ‘non-operational’  
 

• <15% of stations are full-GNSS 

 

 

 

 

 

• 45% of published positions are out of tolerance (2 cm ⬄, 4 cm ⇳) 

CORS Challenges in Alaska 

AB50 
MENDENHALL 
Juneau, AK 



CORS Network Gaps 
Guidance: 

Pearson/Johnson, SOA, 2017 

CORS spacing of approximately 

250 km is typically adequate to 

meet the minimum requirements 

of most common users (OPUS)  

http://agc.dnr.alaska.gov/geodetic_control.cfm 

70% 



from Julie Elliot, Purdue University, AGU 2015 



GNSS REFLECTOMETRY 
An overview of  



frequency of signal strength 

data depends on H, the GPS 

transmit frequency, and the 

reflecting medium. 

Footprint depends on H 

and e. 

GPS site becomes an interferometer 

Geometry of  

Multipath 

from K. Larson 



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



http://xenon.colorado.edu/portal 
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 Snow Depth Sites in Alaska 

Data also available at the NSIDC 



The Accidental Tide Gauge 

Peterson Bay, Alaska 
 

Larson, K.M., R. Ray, F. Nievinski, and J. 

Freymueller (2013) 

“KBAY” was originally installed by UAF 

GI (Freymueller and others) to monitor 

crustal deformation 



53 

Water Levels 

~25 km SW 



53 

Comparison between GPS and Seldovia NWLON Record 

Larson et al., The Accidental Tide Gauge, IEEE GRSL, 2013 



Monthly Comparison 

Daily Comparison with NOAA tide gauge 

K.M. Larson, Richard Ray, and Simon Williams, J. Ocean Atmos. Tech., 2017 

The amplitudes of 

estimated tidal coefficients 

agree with the “real” tide 

gauge at the 2-5 mm level. 

  

Friday Harbor, Washington 



GNSS TIDE GAUGES? 

Why 



Alaska’s extensive shorelines are under-instrumented for real-time 
flood forecasting, RSL trend assessment, navigation, emergency 

response, and coastal flood/tsunami inundation mapping 

Baseline data is particularly critical in environments undergoing long-
term change 

 

 

 

 

 
 

 

Decisions don’t wait for data 

Despite insufficient baseline or real-time data, Alaska’s coastal 
communities are engaged in response, mitigation and/or adaptation 

efforts related to fluctuating coastal water levels 

  
GOLOVIN, NOVEMBER 2011 (T. ANUNGAZUK) 



NWLON Stations 

NWLON Stations planned in FY16 

Other real-time assets  

(220) 

(5,140) 

(1,630) 

(3,040) 

(4,930) 

(3,470) 

(13,790) 

(5,690) 

(570) 

(330) 

(240) 

(2,750) 

(2,250) 

(770) 

(2,250) 

# NWLON Gaps (updated 2015) 

Approximate Population w/in Gap 

ALASKA IS DATA LIMITED: Real Time Water Levels 

• 26 Active Stations (10 are in Arctic) 
• 17 Stations with RSL trends 
• ~5 stations with cGPS w/in 1 km  
• Modified 5-year Procedure for datums 

 
 

• Sea Ice 
• Telecommunications/

power/access issues 
• Limited ocean 

infrastructure  

 

 

Delaware has: 
 4 gauges along 50 km 

of coastline 
 
 
 

Northwest Alaska has: 
 4 gauges along 3,000+ 

km of coastline 



• May 2015 

• 2-day Workshop 

• Organized and hosted by  

 

• Presentations: 

• Existing Technologies 

• Databases 

• Existing Assets/Resources 

 

 

 

 

 

 
 

 

 

 

Exploring Options for Integrated 
Water Level Observation in 

Alaska 



GNSS TIDE GAUGE PROJECTS 
Alaska’s New 



NWS-funded Dual Effort in Alaska 

• New PBO-type station in Western AK 

• Multi-user data gap  

• Small Business Innovation Research Program 

• “Grab-and-go” Receiver System 

ASTRA ‘RIO’ 



Seward, AK 

ASTRA Pilot Project (2016-17) 



ASTRA Pilot Project  

• March – September 2017 

• Compared to NWLON <2km away 

 

New NWS Project Location(s) in 2017-18 



10	degrees	 15	degrees	 25	degrees	20	degrees	

AT02-d	
Reflector	height:	4m	
Reflec on	bearings:	0	to	230	deg	
L2	fresnel	zones	

2017-18 Install: St. Michael, Alaska 



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) 

from K. Larson 




