Fleet Numerical Meteorology and Oceanography Center

Background

Prediction of sea state is a core requirement of naval meteorology and oceanography, because waves on the sea surface affect virtually all aspects of modern naval operations.  The third-generation WAVEWATCH III (WW3) is used operationally at Fleet Numerical Meteorology and Oceanography Center (FNMOC) for this purpose.  Developed by Dr. H. L. Tolman at the National Centers for Environmental Prediction (NCEP), WW3 contains state-of-the-art nonlinear physics for forecasting the evolution of directional wave energy spectra, from which the more familiar wave height, wave period and wave direction fields are derived.  WW3 is run in both global coarse-resolution and regional high-resolution configurations at FNMOC.  Both implementations include shallow water physics to account for refraction and bottom friction effects, but do not incorporate the physics needed for accuracy in water depths less than 10m.  WW3 provides 

critical support for Optimum Track Ship Routing (OTSR), the guidance for high-seas warnings, and many other applications.

Global WW3

The Global implementation of WW3 became operational at FNMOC in August 2001, replacing the third-generation Wave Model (WAM).  Global WW3 is forced by surface winds provided by the Navy Operational Global Atmospheric Prediction System (NOGAPS).  Global WW3 runs twice per day, producing wave forecasts out to 144 hours from 0000 GMT and 1200 GMT.   The model is initialized from the directional wave spectra, at time 0, of the previous run and integrating forward in time.  This ensures the wave model is using the most accurate wind fields possible. The wave model updates the ice edge at the beginning of every run from a remotely sensed ice analysis.     
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Figure 1: Significant wave heights (color shading, ft) and peak wave direction from Global WW3 for 12GMT, 7 September 2001. 

Regional WW3

Regional WW3 implementations obtain lateral boundary conditions from Global WW3 and are forced by the surface winds provided by the Coupled Ocean/Atmosphere Mesoscale Prediction System (COAMPS).  Regional WW3 runs twice per day in conjunction with each corresponding COAMPS area.  The model usually produces wave forecasts out to 48 hours from 0000 GMT and 1200 GMT on a grid matched to the resolution of the COAMPS Nest 2 grid, which usually has 27 km spacing.  The advanced formulation, high spatial resolution and detailed terrain database of COAMPS allow it to represent the wind field much more accurately than global models in coastal areas where terrain has a significant impact on the winds. 
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Figure 2: Significant wave heights (color shading, ft) and primary wave directions (arrows) for WW3 nowcast valid at 1200 GMT 7September 2001.   Typhoons Danas and Nari generated areas of high wave southeast of Japan and east of China, respectively.

Output Fields

WW3 fields include significant wave height, maximum wave height, primary and secondary wave direction, primary and secondary wave period, sea height, swell height, sea period, swell period, sea direction, swell direction, and whitecap probability.   Fields are transmitted in gridded binary format to Department of Defense customers around the world, and are also available via the Joint METOC Viewer (JMV).  Finally, many customers obtain graphic images of the model output via the FNMOC Web pages on the SIPRNET, NIPRNET and INTERNET (www.fnmoc.navy.mil).

For additional information contact:

fso@fnmoc.navy.mil
COMM(831)656-4520
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