SEACOOS Nowcast/Forecast System: Implementation and Status

The modeling component of SEACOOS has implemented a nowcast/forecast system (NFS) using a sub-regional application of numerical models.   The model system requires observations for both validation and (eventual) assimilation purposes. However, the data storage and transfer mechanisms needed to facilitate data file exchange are not yet well developed. Much of the preliminary model system work has focused on issues such as file standards, communication methods, and barotropic skill assessment.  Additionally, there is a critical need for detailed documentation to describe existing systems for the purposes of 1) duplication of these types of systems should they prove useful and in demand, 2) allowing other groups and users to use products of existing systems and contribute to the modeling system with more limited-area, embedded models, 3) guiding future enhancements and directions of these systems, 4) and communicate weaknesses and ”lessons learned” for these future developments

Three institutions have developed, and operate, the SEACOOS NFS.  Each group runs a regional implementation of an ocean model. The University of South Florida (USF) covers the western Florida shelf, University of Miami (UM) covers the Florida Straits and the eastern Florida Shelf, and University of North Carolina at Chapel Hill (UNC) covers the South Atlantic Bight (Figure 1).  This sub-regional approach allows each group to focus on processes and dynamics that are most prevalent in that region and for which has considerable experience and expertise. 
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Figure 1: SEACOOS NFS model regional model boundaries and horizontal grids.

In the process of this implementation, the modeling groups have developed several capabilities. These include the development of cross-institution communication methods that leverage existing standard technologies such as OPeNDAP, development of a Common Data Language (CDL) and netCDF file structure for model output exchange, and the assembly of data sources for model validation and (eventual) ingestion by assimilating model systems.  The communication and data archiving strategies are being developed by other SEACOOS components; e.g., Data Management.
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General procedure 

The operational goal of the SEACOOS NFS is to make available a hindcast and forecast for each sub-region through an integrated web service. Currently, each group computes a 24-h hindcast, forced by analyzed wind fields from the National Centers for Environmental Prediction (NCEP) mesoscale weather forecasting model ETA Data Assimilation System (EDAS) product. This is followed by an 84-h forecast forced by forecast wind fields from 00Z forecast cycle of NCEP’s ETA. The initial condition for each day’s hindcast is taken from the end point (in time) of the previous day’s hindcast (Figure 2).

Figure 2: SEACOOS NFS operational timeline.

Each modeling group operates a separate model. The Princeton Ocean Model (POM, a finite-difference regional ocean model) is used by UM and USF, and QUODDY (a finite-element regional ocean model) is used by UNC.  The regional model domains share overlapping regions on the cross-shelf boundaries (Figure 1). The current implementation of the SEACOOS models is barotropic, with the forcings limited to atmospheric wind stress (Hsu, 1995) at the models’ surfaces and tidal elevations on the models’ open-water boundaries.  Wind stresses are computed from the NCEP EDAS/ETA10 m wind fields. Tidal boundary conditions for each regional model are computed from a global tidal model with which each group has experience. The tidal forcing spectrum is: M2, N2, S2, K2, O1, K1, P1, Q1.  All SEACOOS NFS models use 21 vertical sigma levels, Smagorinsky horizontal mixing, and a minimum water depth of 2 m. 


Figure 3: General SEACOOS NFS operational procedure flowchart. 

Each group acquires the NCEP atmospheric product and processes the wind fields as appropriate for each model. The initial condition for the start of the current hindcast is gathered, and tidal open-water boundary conditions are computed. This process is shown schematically in Figure 3.

After the hindcast and forecast are computed, the model results are posted to regional OPeNDAP servers in netCDF files. Model fields (surface elevation and depth-averaged velocity) are interpolated to regular grids and are then available for further processing, including skill assessment and ingestion into the SEACOOS web services system.

The system has been running with only limited interruption since 1 April, 2004, after the development of a Common Data Language format for the netCDF output files. The CDL provides consistent variable naming and units descriptions that facilitate model output post-processing and visualization.  

Tidal Boundary Condition Sources:

	Region
	Source
	Reference

	UM
	OSU/TPX0.6
	Egbert and Erofeeva (2002)

	UNC
	ADCIRC 2004
	Blanton et al. (2004)

	USF
	Tierney/Kantha/Born
	Tierney et al. (2000)
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