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Example 6 Days of Data vs. Traditional Tide Gauge
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Comparing 14 months of data
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A Trimble Alloy GNSS and a radar

water level sensor at the Glacier Bay

National Park fuel dock in Bartlett

Cove, Alaska. Excellent results were

achieved from an adequate foot-

print in protected waters.
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Example 6 Days of Data vs. Traditional Tide Gauge
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A Trimble Alloy GNSS receiver and a
radar water level sensor were in-
stalled at the Alaska Marine High-
way terminal in Whittier Alaska.
What at first appears to be an ade-
quate GNSS-R footprint is seriously
reduced by the mountainous terrain
in Passage Canal. The limited foot-
print produced usable results with
limited precision.
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3 Months of Data vs. Traditional Tide Gauge
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A Septentrio Mosaic Go and a bubbler/pressure based water

level sensor were installed on the left bank of the river at Buck-

land, Alaska for 3 summer months. The river has a tide signal

but is also affected by upstream influences and experienced

multiple high water events. The site shows the technique can

successfully capture irregular water level variations on a river.

The large footprint, calm water, and the three meter bank pro-

duced excellent results.

JOA Surveys was founded in 2003 with an ambition to

provide the highest quality water level data service in Alas-
ka and beyond. To meet the unigue environmental chal-
lenges of Alaska we are continually conducting research

and development of novel water level measurement tech-
niques. GNSS reflectometry (interferometry) offers unique
advantages over traditional pressure or radar based tide

gauges that makes it particularly attractive in Alaska. The

primary benefit is that the system is capable of measuring

water level obliquely and so it can be installed in areas that
experience heavy winter sea ice and not get damaged. It
also has the unique quality of measuring water level direct-
ly relative to a global reference frame.

As the GNSS-R technique and the GNSS constellations
have grown JOA has been working to operationalize and

validate the technique for real-world use. JOA’s first expo-
sure to GNSS-R was the processing of ATO1 and PBAY, two
UNAVCO permanent GNSS sites in Alaska, using a spectral
analysis algorithm. Currently we are developing inhouse an

improved processing algorithm based largely on the in-
verse modeling technique developed by Joakim Strandberg
(Strandberg et al. 2016).

In the past three years we have deployed over a dozen
temporary and permanent GNSS-R sites. Along the way we
nave learned that each deployment presents unique chal-

enges and requires a carefully adjusted set of processing
parameters to achieve the best results.

The next steps include the development of a set of QA/
QC tools, refinement of our processing algorithm, and de-
veloping automation to provide water level data in near re-

al time.
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