Opportunities for Linking to Offshore (Basin-scale) Models
[image: image1.emf]The coastal ocean, in addition to being locally forced by winds, river discharge, heating and cooling, etc., is  forced by the neighboring deep ocean and by shelf currents “upstream” of the model domain that flow into the region of interest (Fig. 1).  To properly capture the fluxes of momentum, mass, as well as dissolved and particulate matter on and off the shelf regions, they need to be included as forcing functions, or boundary conditions to the regional models.  In the SEACOOS region, several options and opportunities exist to begin to capture the links between the regional models and the adjacent waters.  Some of these are:
· HYCOM: a multi-institutional developmental effort funded by the National Ocean Partnership Program (NOPP), as part of the U.S. Global Ocean Data Assimilation Experiment (GODAE); 

· NCOM: the first American official operational global ocean prediction system operated by NAVOCEANO with 45 levels and 1/8th  degree resolution (1/24th  degree regional models will be made available in due course);
· PROFS: an extended IAS-POM model operated by Princeton University;

· NLOM: real-time nowcast/forecast results from the 1/16° and 1/32° global Naval Research Lab (NRL) Layered Ocean Models (NLOM); 
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ROFS: Regional Ocean Forecast System, a NOAA/NWS/NCEP operational system that generates daily nowcasts (i.e., analyses) and short-term (of the order of days) forecasts of ocean physical state variables for the coastal ocean of the United States eastern seaboard north of the Straits of Florida.
HYCOM (http://hycom.rsmas.miami.edu/index.shtml)    There exist SEACOOS collaborations with HYCOM (Hybrid Coordinate Ocean Model) whereby the 1/12o (on the order of 8kms) toward-operational HYCOM/GODAE North Atlantic model output are being examined and methods developed to downscale the model products into SEACOOS model domains.  The frequency of availability of the HYCOM product is one week.  This product will provide estimates of the regional hydrography as well as offshore sea surface height field due to the proximity of the deep ocean boundary current to the SEACOOS region continental shelf.   One example (specific to the SAB) is shown in Fig 2.
[image: image3.emf]NCOM (http://www7320.nrlssc.navy.mil/global_ncom/)
The 1/8° global NCOM, the Naval Research Laboratory Coastal Ocean Model, is an operational product run daily by the Naval Oceanographic Office (NAVOCEANO) with atmospheric forcing from the Navy Operational Global Atmospheric Prediction System (NOGAPS) and assimilation of SST and satellite altimeter data obtained via the NAVOCEANO Altimeter Data Fusion Center (see example in Figure 3).  Just as for the HYCOM model results, the NCOM forecast fields will be among the basin-scale model products considered in the initialization and forcing of regional SEACOOS model solutions.   
NLOM (http://www7320.nrlssc.navy.mil/global_nlom/)  The 1/16° global NLOM , the Naval Research Lab Layered Ocean Models (NLOM), is an operational product run daily by the Naval Oceanographic Office (NAVOCEANO) with atmospheric forcing from the Navy Operational Global Atmospheric Prediction System (NOGAPS) and assimilation of SST and satellite altimeter data obtained via the NAVOCEANO Altimeter Data Fusion Center.  The pre-operational 1/32° global NLOM nowcast/forecast system will be an upgrade to the existing 1/16° global NLOM system running operationally at NAVOCEANO.  The operational transition to 1/32° resolution is planned for later in 2004.  Presently the daily nowcasts are updated once per week and the 30-day forecasts are performed once per week. 
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ROFS (http://polar.ncep.noaa.gov/cofs/) 
The Regional Ocean Forecast System (ROFS) has been developed jointly by the Ocean Modeling Branch of the National Weather Service's Environmental Modeling Center, the National Ocean Service's Coast Survey Development Lab, Princeton University, and Naval Oceanographic Office (NAVOCEANO). ROFS is based on hydrodynamic, three-dimensional ocean circulation model (Princeton Ocean Model) which simulates of temperature, salinity, surface elevation, and currents for a region off the U.S. East Coast from ~30 to 47N and out to 50W (see Figure 4).  The model is driven at the ocean surface boundary by heat, moisture, and momentum fluxes provided by NCEP's Eta mesoscale atmospheric forecast model. The ocean model is driven along its open (i.e., southern and eastern) boundaries by tides and climatological estimates of temperature, salinity, and transport. The spatial resolution of the model varies from approximately 20km offshore to about 10km nearshore. The coastal boundary corresponds to the location of the 10m isobath.  In the vertical, an 18-layer sigma (terrain-following) coordinate system is used with at least half the levels concentrated in the upper 100m. 
PROFS (http://www.aos.princeton.edu/WWWPUBLIC/PROFS/)  The Princeton Regional Ocean Forecast System, is a hindcast, nowcast and forecast ocean model based on the Princeton Ocean Model (POM).  Among PROFS’s goals, of direct relevance to SEACOOS, is to develop and conduct high-resolution, accurate model simulations in coastal oceans and semi-enclosed seas Gulf of Mexico and Caribbean Sea under realistic ocean environments utilizing nested-grid techniques, data-assimilations and high-resolution atmospheric models. 
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Figure 2.  HYCOM model fields are being explored for use as initial and boundary conditions for regional SEACOOS, e.g., SAB runs.   
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Figure � SEQ Figure \* ARABIC �4�.  Forecast Sea Surface Temperature field by ROFS.  
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Figure 1. Schematic of offshore current along the SEACOOS shelf domain.
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Figure 3.  Surface currents and speed  from the NCOM model.
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