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Ocean Prediction
The Naval Oceanographic Office (NAVOCEANO) maintains a series of ocean models for Fleet operational support. These real-time, three-dimensional, hydrodynamic ocean circulation and wave models deliver analyses and forecasts of ocean properties including temperature, salinity, currents, surface elevation (tides) and waves. 

Ocean sound speed, acoustic parameters, object drift tracks and coastal surf information are derived from these basic ocean properties. Forecasts are updated daily and, depending on the model, extend in 1-, 3-, or 6-hour time steps and as long as 72, 96, or 120 hours.
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Surface Temperature (left) and Current Forecasts (right) from global NCOM
The primary NAVOCEANO circulation forecast system is the Navy Coastal Ocean Model (NCOM) at global (1/8 degree/14 km/7.5 nm), regional (1/36 degree/3 km/2 nm), or coastal (50 to 300 m) grid scales.  
NAVOCEANO ocean modelers are presently developing a series of regional and coastal domains nested within the global model for areas of Navy interest. Initial implementations include the East China Seas, Hawaii, Southern California, U.S. East Coast, Black Sea, Arabian Sea and Arabian Gulf.

The legacy Shallow Water Analysis and Forecast System (SWAFS) provides support in the North Indian Ocean, Mediterranean Sea, Red Sea and South China Sea. Advanced Circulation Model (ADCIRC), Delft3D and very high resolution NCOM coastal forecasts cover a number of U.S. and overseas port areas.

Waves are forecast by nested systems of the Wave Model (WAM) and Simulating Waves Nearshore (SWAN) model, ensuring moderate-to-high resolution coverage of all areas of Navy interest. Surf forecasts are available from SWAN and Modified Surf Index (MSI) graphics are available for beach approaches.
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Surface Elevation from global NCOM (left) and Significant Wave Height from SWAN (right)
NAVOCEANO ocean models are forced by wind and heat flux data from Fleet Numerical Meteorology and Oceanography Center’s Navy Operational Global Atmospheric Prediction System (NOGAPS) and Coupled Ocean/Atmosphere Mesoscale Prediction System (COAMPS). The ocean circulation models assimilate observations from satellites (sea surface temperature and altimetry), ships, buoys and gliders.

Before being used to adjust model start fields, these surface and ocean volume data are automatically quality checked by the Navy Coupled Ocean Data Assimilation System (NCODA). Tides from the Oregon State University tidal model are added to the global model. The regional and coastal model implementations have tidal forcing at the boundaries, resulting in realistic internal tides.
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Sonic Layer Depth (left) and Surface Duct Cutoff Frequency (right) calculated from RP-33 using global NCOM fields
Model products are available on the Navy Oceanography Portal (NOP) as graphics or data files. To avoid conflicts, NAVOCEANO selects and delivers the highest resolution model product for a given location. A suite of horizontal surface graphics (i.e., shaded temperature with current vectors, five-day surface drift path plots, or significant wave height fields with mean wave direction) are accessed via NOP tables. Three-dimensional sound speed fields for tactical decision aids such as PC-IMAT are served as compressed wavelet messages. 

Model fields are stored at NAVOCEANO as NetCDF files and subsets can be made available on request. These data fields are also sent to the Virtual Natural Environment Net Centric Services (VNE-NCS) and the Navy METOC Data Services Framework (NMDSF). These systems make model data accessible to a number of computer-based systems such as Composeable FORCEnet (CFN) or the Undersea Warfare Decision Support System (USW-DSS).
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72-hour Sea Surface Temperature Change (left) and a Temperature Section through the Gulf Stream (right) from global NCOM
Prior to making ocean model products available as operational products, NAVOCEANO conducts assessments to ensure the products will meet Navy needs. In support of Navy operations or exercises, a group of oceanography subject matter experts interpret ocean model forecasts for anti-submarine warfare and mine warfare applications. 

The experts can be consulted on regional oceanography and the effects of ocean structure and processes on acoustics and currents that affect mine drift. They also provide pre-exercise environmental assessments and post-operation reconstructions and analyses when appropriate.

For more information, call NAVOCEANO Public Affairs at 228.688.5649

Rev. 8/09

[image: image1.png]NAVAL OCEANOGRAPHIC OFFICE




[image: image6.jpg]


[image: image7.jpg]


[image: image8.jpg]


[image: image9.jpg]


[image: image10.jpg]e b
AR AR AN NN
RS NN AN
B
S e e e
N
£ THHHT i i R i
N

et

R




[image: image11.jpg]VLS E L E NS N -
A afadsdel

Aationly

Kond e dede



[image: image12.jpg]A BEHA ST
AT SIS el S0 RS
O I R PRSI

R e A "‘;

wa/ =
2 TRBER
i)Y Y n
-’"-/‘ e w
Pl ii‘.Lu.m

'\kﬁ‘......k edededn N

R e RS
.-( - el R i B A

;x.“.*‘wm“ ,// Aj «




