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The National Oceanic and Atmospheric Administration (NOAA) Center for Operational Oceanographic Products 
and Services (CO-OPS) will collect oceanographic observations to support the validation of a hydrodynamic 
model being developed by the NOAA Office of Coast Survey (OCS) in the waters of Cook Inlet as part of a 
partnership project sponsored by the Alaska Energy Authority (AEA). The model system will be enhanced and 
validated to support the needs of the renewable energy community by providing information to quantify the 
local oceanographic dynamics for proposed facilities and to 
investigate any far-field effects of tidal device installations. 
Observations will also be used to update current predictions 
critical for safe navigation in NOAA’s Tidal Current Tables, 
online at tidesandcurrents.noaa.gov. 

Geographic Scope: Tidal current measurements will be 
collected from Kachemak Bay to Anchorage including 
Turnagain and Knik Arms. The model system will extend 
throughout Cook Inlet. 

Timeline:  
August 2011 – Reconnaissance to determine optimal locations 
Summer 2012 – up to 10 current meters deployed 
2013 – Current predictions available for models and online 
2013 – Final model assessment and report to AEA 
2014 – Current predictions published in Tidal Current Tables 
 
Data Collection: Self-contained acoustic Doppler current profilers 
(ADCP) will be housed in bottom mounted or subsurface taut-line 
moorings.  Bottom mounts stand less than a meter high, and sub-
surface taut-line moorings (SUBS) will normally be less than ten 
meters high. All equipment will be recovered with the exception of 
steel railroad wheel anchors (or similar) used for SUBS in deep water 
locations (100 feet and deeper). There will be no surface presence of 
sensors while deployed.  Data will be collected every six minutes and 
will profile most of the water column. Each station will be deployed 
for a minimum of 35 calendar days. 

Data: In addition to currents, the ADCP collects water temperature 
and pressure readings. At deployment and recovery, a conductivity 
(salinity) temperature and depth (CTD) cast will be made at each 
location.  Currents will be analyzed for tidal constituents and 
predictions will be published online and in the Tidal Current Tables 
beginning in 2014. These data will be used to enhance and validate 
the OCS hydrodynamic model. 

 

 



Figure 2: DEM in Cook Inlet 

Model Development: OCS is developing a numerical ocean model for the Shelikof Straits and Cook Inlet region 
of Alaska, based on Rutgers University’s Regional Ocean Modeling System (ROMS). OCS will use data (i.e water 
level, currents, met) collected by CO-OPS in order to validate the model. The modeling system will eventually 
provide daily forecasts of the water levels, and three-dimensional currents, salinity and temperature. These 
forecasts support the navigation community, search and rescue 
efforts, and emergency response. In addition, the modeling system 
will support engineering and environmental studies.  
 
Model Domain: The model domain (blue) is shown in Figure 1. In 
addition, to resolve the Kachemak Bay and upper Cook Inlet regions, 
high resolution model nests (red), with resolutions of the order of 10 
m, will be employed. 
 
Seamless DEM: In order to model the complex tidal flooding and 
drying (shoaling) in upper Cook Inlet, a seamless Digital Elevation 
Map (DEM) was constructed by combining bathymetric soundings 
(from the NOAA/NOS/OCS), shoreline data (from the 
NOAA/NOS/National Geodetic Survey) and topographic data (from 
the US Geological Survey). The DEM in the mid-upper region of Cook 
Inlet is shown in Figure 2. 
 
Preliminary Model: Figure 3 illustrates results from a preliminary version 
of the model. It also shows tidal hydrokinetic power densities at the 
surface (in Logarithm to the base of 10) in units of KW/m2. The 
preliminary model did not employ the DEM, and was hence run in a non-
flooding-drying mode. Furthermore, it did not contain density variations 
(i.e. it was a constant water density simulation) and the only model 
forcing employed were tides. Forcing due to rivers, meteorology, non-
tidal effects, etc. were not included in the simulations, but will be 
included in the final model runs. 
 
Final Product: CO-OPS and OCS will deliver to AEA a final assessment of 
areas in Cook Inlet with the most potential for hydrokinetic energy based 
on the observations collected and the completed model runs. 
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Figure 1: Computational domain and nests 

    Figure 3: Power density in Cook Inlet 
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