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1. Attendees: Inkweon Bang (UM), Ruoying He (USF), Brian Blanton (UNCCH), Karen Pehrson (UNCCH) and Alfredo Aretxabaleta (UNCCH), Eric Sills (NCSC)

2. Place: North Carolina Supercomputer Center (NCSC), Research Triangle Park, NC

3. Time: Jan 27 –28, 2002
4. Objective: The objective of the SNFS is to implement a Nowcast/Forecast operational modeling system for the entire SEACOOS region, with each SEACOOS region operating a separate model system but running on a common computer host system (NCSC).  As much as possible, elements of the 3 separate model components will be made common.  This is addressed below.  A webpage has been established to maintain a record of SNFS progress.  Current operational components and status will be documented, as well as information useful to both the SSRA and SNFS. (http://www.opnml.unc.edu/Projects/SEACOOS/SEACOOS_MPCC)

5. Host Computers: The computational environment at the North Carolina Supercomputer Center (NCSC) will be used to implement the SNFS.  This system consists of an Sgi Origin 2400 (48 R12000 processors), an IBM SP (720 POWER3 processors),  and a recently acquired IBM p690 (32 POWER4 processors), which will become a production machine at NCSC in the near future. It is anticipated that the volume of model output produced by the SNFS will require the mass storage facilities at NCSC.  This facilitates future DODS access of model output through the data management system component of SEACOOS, which is being implemented at NCSC.  

6. Model System Targets (initial system design)

a. Foreward dynamics only (no data assimilation)
b. Barotropic mode only
c. No model “coupling”, i.e. no inter-model communication
d. Daily computation of 24 Hr Nowcasts followed by XX Hr Forecasts.  The forecast length will be determined by the available forecast length of the NCEP ETA model.  This is typically 84 hours. 
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e. Common model output strategy to facilitate coordinated display of individual model results
7. Target Dates: 

a. 15 February, 2003: all SNFS models should be compiled at NCSC under the various MPCC user accounts.  A test run of each model should be performed to exercise each model’s spectrum of needed capabilities.  These runs are not part of the SNFS, but only a computer system test.  Insight should be developed regarding the computational resources of each model such that an NCSC Resource Allocation Proposal can be submitted in the near future (see below).

b. 15 April, 2003:  Initial system implementation is expected to be complete.  This includes acquisition of NCEP products, pre-processing of ocean model inputs, batch submission of all processes, and post-processing of model solutions.  This implies the unattended daily execution of the SNFS cycle.

8. Methods:  Several issues were identified at the MPCC meeting that are in common between the SSRA and SNFS.  These primarily regard bathymetry, basic model parameterizations, and the tidal elevation BC source.

a. Bathymetry: common bathymetric data will be used in the SNFS, consistent with the bathymetry determined in the SSRA. 

b. Open BC source: As determined in the SSRA, the open boundary elevation will be specified by the same tidal database.  Initial possibilities are OSU-TPXO5, FES99, Tierney, and ADCIRC 2001 tidal databases.
c. Basic model parameters: nnv=31, POM log-layer spacing, minz=2.0 meters  Hsu wind stress formulation..
      For the operational SNFS:

d. Time Convention: Consistent time will be maintained between the various model outputs and data.  This time convention is UTC, and either Gregorian day, or explicit calendar date. This renders trivial the synchronization of model solutions with observations gathered in the SEACOOS domains.
e. Models: Regional models of UM and UNC, and USF will be used for the SNFS.  The domains to be used are those used in the SSRA, and the models will be made as consistent as possible regarding free parameters, vertical grids, etc (see above).
f. Surface flux source: Initial system implementation will use the currently operational NCEP Eta model output on grid number 218 (AWIP12), a 12 kilometer resolution Lambert Conformal standard NCEP grid.  Grid 218 covers all SEACOOS domains with the highest horizontal surface resolution (see Appendix).  The automated acquisition and archival of this NCEP product at NCSC will occur either directly through the NCEP ftp site (ftpprd.ncep.noaa.gov/pub) or via the Unidata Local Data Manager (LDM).  Processing the Eta mode output into formats usable by the various ocean models is to be determined, but one possible scheme is described in the Appendix.  Archival at NCSC and access by the operational models 
g. Model Output: Each model will output its own data stream for diagnostic purposes by each SEACOOS region.  The format of this output is determined locally. Additionally, each model will provide common output in a netCDF file to facilitate post-processing.  This data stream will initially consist of surface elevation, depth-averaged velocity, and a timestamp in UTC.  The variable names in the netCDF file are to be zeta, ubar, and vbar.  The output interval is to be 1 hour.  Model solution time series at real-time observation stations will also be output for future SNFS model skill assessment. For each nowcast/forecast cycle, one netCDF file will be output per model for all times in the current cycle. The archival of the model output will in a mass storage facility at NCSC in a directory TBA.  A naming convention for the directory structure and netCDF file names is also TBA.

h. Coordination of model inputs:  It is recognized by the MPCC that coordination of model inputs (primarily surface fluxes acquired from NCEP), scheduling of the separate model integrations, and post-processing of model outputs will require work.  The input and expertise of Eric Sills at NCSC will be required for the success of the SNFS.  It is likely that different components of the SNFS will be performed by different computers at NCSC, and resource handling will need to be carefully coordinated.  Included in this coordination is the automated access to the Data Migration Facility (/dmf) that will archive all model products, as well as batch submission of computer runs via the NQE system.  The details of this are TBA. 

i. “Publication”: The dissemination of SNFS results will be initially restricted to the SEACOOS organization.  Graphic files of the common outputs will be provided to the SEACOOS web development group for incorporation into the SEACOOS webspace.  Initial graphic products are to include timeseries of water level at NOS station locations, snapshots of 2d model fields, and particle trajectories.  The suite of products will be further developed as the SFNS evolves.

NCSC Resource Issues:  It was identified at the MPCC meeting that the familiarization account provided to SEACOOS by NCSC (as an initial resource allocation) is insufficient for SNFS work.  A resource allocation proposal must be submitted to NCSC in the immediate future (the next proposal deadline is 31 May), and it must be submitted by Cisco Werner.  Guidance on each model resource requirement must be provided to Cisco Werner, as determined in the experimental phase of the SEACOOS SNFS implementation.  A resource estimate made at the MPCC meeting suggested the following daily CPU hour consumption on the Sgi Origin.


Per 24 hours of simulation time:


         

UM   2 hours CPU time

                        USF  1 hour CPU time

UNC 1 hour CPU time

                     4 CPU hours per 24 simulation hours.

A 24 hour Nowcast + 72 hour Forecast therefore requires 16 CPU hours per SNFS cycle. For 1 month of daily SNFS cycles, about 600 CPU hours is required.  This is a substantial amount of computer time on an annual basis, and justification for this would need to be very strong.  This is a liberal estimate, and resource requirements on faster machines (e.g., IBM p690) would influence the proposal.  These estimates do NOT include SSRA computer system usage.  

Disk space (via the Data Migration Facility) is essentially unlimited.

Appendix A.  NCEP AWIP12 (NCEP grid 218) information.

Eta mode parameters available in the AWIP12 output grid:

http://www.nco.ncep.noaa.gov/pmb/products/eta/eta.t00z.awip1200.tm00.shtml

AWIP12 horizontal coverage:
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Possible interpolation procedure for NCEP products:  NCAR provides a scripting language called NCL.  One capability of this software is mapping of NCEP grids to regularly spaced subregions in netCDF format. An interpolation method exists that reads directly from the netCDF file and maps the flux fields to arbitrary nodal locations.  This software method removes the dependence of the interpolation procedure on the NCEP output grid.  The NCL package knows about all NCEP grids.  The interpolation to the ocean model nodes need not, of course, be handled by TriPack.
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