
CODA: Coastal Ocean Dynamics in the Arctic
Jim Thomson1, Nirnimesh Kumar1, Erick Rogers2

1University of  Washington,   2Naval Research LabUtqiagvik in September 2017 

http://www.apl.uw.edu/CODA



CODA field program
3 focus sites, all gear > 3 nm offshore

1) Icy Cape
2) Jones Island
3) Flaxman Island
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Figure 7: Schematic of a mooring array and sampling. Each array includes pressure and temp loggers (grey
cylinders), temp loggers (red cylinders), an Acoustic Wave and Current sensor on a tripod (orange triangle),
SWIFT buoys (yellow cylinders), a shipboard stereo system (green field of view), and a small UAS (purple field
of view). The array is designed to measure incident wave energy and direction, as well as profiles of currents and
water temperature. An array will be deployed at each of the three field sites.

Table 1: Instrumentation for each field site (three total).

Instrumentation Duration Purpose
Temp and pressure recorders 1 year (moored) Waves and water temp
AWAC on tripod 1 year (moored) Waves and currents
Satellite images 1 year Ice conditions and shoreline position
SWIFT buoys days (opportunistic) Waves, winds, currents, dissipation
Shipboard stereo video days (opportunistic) Wave-ice interactions
Shipboard met station days (opportunistic) Wind stress and heat flux
Shipboard ADCP and CTD days (opportunistic) Currents and heat transport
Shipboard multibeam days (opportunistic) Bathymetry survey
UAS (drone) days (opportunistic) Ice coverage

and others in the Arctic since 2012 [e.g., Thomson and Rogers, 2014]. The three required AWACs, with
tripods with acoustic recovery systems, are existing equipment available at APL-UW (i.e., they are not
included in the budget).

The rest of each cross-shore array is comprised of 4 seafloor pressure and temperature loggers, each with
additional temperature loggers strung along the sub-surface moorings (Figure 7). The sub-surface design is
intended to improve survivability in the presence of shorefast ice and ice keels traversing the area during
the winter (still, some attrition of these inexpensive instruments is expected). The logger positions will be
marked using GPS, and each logger will also have acoustic tracking beacons. Contingency for recovery of
the instruments will be SCUBA diving (Thomson and two other AAUS [American Academy of Underwater
Sciences] divers will be on each Sikuliaq cruise).

The mooring observations will quantify the amount of wave energy propagating through the coastal zone
over the seasonal cycle of shorefast ice formation (in autumn), ice drift (in winter), ice break out (in spring),
and open water (in summer). Thermistors at each cross-shore mooring location will record the seasonal
nearshore temperature evolution. The moorings may also capture specific wave events that constitute the
extremes that are perhaps the dominant, albeit rare, forcing for coastal morphology. The single year of
observations will provided a detailed view of the wave forcing and temperature evolution, and this year will
be placed in context using climatology [e.g., Thomson et al., 2016b].
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Coupled system: ROMS + SWAN

CODA field program
waves and ice



• May 2019: Outreach trip / Science fair

• Utqiagvik (Barrow), Kaktovik, Wainwright, Pt Lay

• Aug 2019: nearshore moorings via Ukpik

• Nov 2019: shelf moorings and buoys via Sikuliaq

• Aug 2020: mooring recoveries via Sikuliaq

jthomson@apl.uw.edu

CODA timeline


