Status and Plans of the SEACOOS Circulation Modeling System
Selected existing applications of the SEACOOS regional circulation modeling systems are reviewed below, with additional details provided in the accompanying documents including “Implementation of the Nowcast-Forecast System”, “Lagrangian Circulation”, “Gulf Stream Instabilities on the East Florida Shelf (EFS)”, etc.  Results of the nowcast-forecast system http://seacoos.org/Model%20Output%20and%20Mapping/ are posted daily.
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The present SEACOOS regional modeling system routinely provides near-real-time daily barotropic nowcast and forecast fields (e.g., sea surface height and depth-averaged currents, drifter trajectories, etc.) from blended model output resulting from individual UNC, USF, and UM model implementations forced by imposed winds and tidal forcing.  The model product is available daily on the website.   A sample snapshot is provided in Fig (1).  On a daily basis, scripts retrieve meteorological model files, manage the execution of the hydrodynamic models, post-process the output, and make available the output files (in a standardized netCDF formatted file) via local DODS servers.  Next steps in the SEACOOS leading to the computation of baroclinic fields, will require imposing heat fluxes, river discharge, and far-field (deep-ocean) effects on the nowcast/forecast system as described in an accompanying document on “Links to Offshore Models”.  
Within-region Applications
There is a need for the models developed within SEACOOS to address questions within particular regions, e.g., to answer questions pertaining to questions of relevance to local fisheries issues as related by larval transport (Figure 2), or possible flooding and storm surge effects (Figure 3).  The approach taken here is to downscale from the regional SEACOOS models developed by USF, UM and UNC.  
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We have begun studying the response of imposing heat fluxes and river discharge on the nowcast/forecast system (see Figure 4).  In the SAB this has allowed the study of the formation of tidal fronts during summer, as well as the formation of low salinity fronts during wet seasons. The baroclinic version of EFS model has been used for model testing studies in a strictly simulation mode so far. Results for simulations of frontal eddies on the EFS were validated against observed values reported in the literature and have been published (Fiechter and Mooers, 2004; see related documents in this package).   On the WFS baroclinic hindcasts have been quantitatively gauged against data (see summary document in this package).    

Steps towards a baroclinic nowcast-forecast system

Inclusion of density components to the nowcast/forecast system will need to include river discharge and atmospheric heat fluxes obtained from external sources, e.g., the NCEP operational model analysis and forecast fields.  The more difficult problem, that of specifying the initial (background) density field, will initially be either climatological initial conditions of temperature and salinity, or depending on their availability and realism, we may choose to use basin-scale ocean model forecasts of temperature and salinity structure.  It is possible that some blending of these products as well as assimilation of observed data will be used as well. 
We have used optimal interpolation (O/I) techniques to composite SST fields from different satellites (using AVHRR, GOES, and TMI products) to quasi-operationally produce cloud-free daily images, and to composite surface wind fields from EDAS (model) and buoy and coastal observations for improved surface momentum flux forcing.   The ocean model results from these O/I fields are demonstrably better than from the nominal EDAS fields alone.  This quantitative finding underscores the importance of coastal ocean observing systems.  These O/I techniques are incremental steps toward data assimilation.
Steps towards data-assimilation
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We anticipate that sea level and ADCP data may be reliably available regionally for assimilation during the coming year, and we will also consider assimilation of surface current data from HF radar.  The latter is an open research topic requiring development of formal methods and forms part of a community-wide effort.  A broader view on the steps toward data assimilation is described in the document describing CODAE.  
Ensemble solutions
Many forecasting modeling efforts issue forecasts based on "ensembles".  For example, US hurricane forecasts, European storm surge forecasts, and the IPCC climate forecasts are based on ensembles of model runs.  We are considering approaches where the three teams (UNC, UM, USF) use SEACOOS-wide models (e.g., see Figure 5) and work on the developing statistical measures of "forecasts" based on the three, now domain-wide, models.   If we attempt this approach, we will be able to explore research areas in how we provide forecasts to the public.  The ensemble three-model SEACOOS-wide domain approach is also advantageous in that: 


· the problem of dynamically linking all three sub-regions will be obviated;

· we will still be able to focus/zoom in on our own sub-regions as needed through grid refinement and be responsive to the needs of the sub-region constituencies (e.g., the SAB estuaries, the Dry Tortugas and the Tampa Bay/Charlotte Harbor sites); and,
· the “redundancy” of three model runs implies protects against failure of any one system, i.e., we will be more likely to provide continued forecast information to the SEACOOS user community.
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Figure � SEQ Figure \* ARABIC �1�.  Sea surface elevation and depth averaged currents at an instant in time obtained by overlaying the USF, UM and UNC model solutions.   Bottom depth contours in meters.
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Figure 4. EFS and SAB baroclinic velocity field solutions.  The EFS elevation and the SAB temperature fields are also shown.





�


Figure 2.  Larval dispersal model simulations (right panel) along the South Florida shelf coral reef systems (left panel, black rectangle) can provide information on the connectivity and retention of commercially or ecologically important species.  








�


Figure 3.   Model generated sea level in and near Tampa Bay in response to atmospheric forcing.  The dotted line corresponds to the 8m above sea-level contour.  Storm-surge models can be used to forecast inundations during severe storms.
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Figure 5. Possible SEACOOS-wide common footprint to be used in ensemble calculations.
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