	Summary of Key Features for the three ocean models (HOPS, ROMS and NCOM/ICON) used during the MB06 real-time operations
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	Physical modeling component

	Model Domain
	· 2-way nested (Mon-Bay/ San Fr. domain and Pt AN domain)

· Four-corner points: Mon-Bay/San Fr. domain

· NW: 123.97W, 37.187N
NE: 122.53W,  37.876N
SW: 122.62W,  35.403N
SE: 121.19W,  36.092N

  Pt AN domain

· NW: 122.84W,  37.144N
NE: 122.33W,  37.389N
SW: 122.44W,  36.614N
SE: 121.93W,  36.860N

· 1.5 km and 0.5 km resolutions

· Grid-point:

· Mon-Bay /San Fr.: 100x155

· Pt AN: 107 x 138
	· Inner domain of a 3-level 1-way nested system

· Four-corner points: 

NW: 123.58W; 37.432N

NE: 122.036W; 37.83N

SW: 122.547W; 35.104N

SE: 121.048W; 35.57N

· About 1.5 km resolution in Curvilinear-orthogonal grids

· Gridpoint:179x83
	NCOM ICON (notation p012) model is one-way coupled to 9km NCOM California Current Model (NCOM CCS), which is one way coupled to 1/8 degree global NCOM model.

Four-corner points over water:

NW:123.2W, 36.9N

NE:122.47W,37.44N

SW:122.5W, 35.6N

SE:121.43W, 35.86N

Curvilinear-orthogonal grid with 1-4 km resolution, 81x53 grid points.

NCOM frsICON

(notation p022)

 is one way coupled to NCOM ICON model.

Curvilinear-orthogonal grid with 

0.5 – 1.5 km res.

114x97 grid

	Vertical levels
	30 double sigma
	32 stretched sigma
	Currently 30 sigma.  NCOM ICON version with  41 sigma-Z vertical levels is being tested.

	Horizontal mixing
	Scale-selective Shapiro filter for numerical diffusion
	Standard second order diffusion
	Smagorinsky formulation

	Vertical mixing
	Vertical: Laplacian mixing,

with viscosities and diffusivities estimated using (i) a simple turbulent mixing-layer model from the surface to a ``Ekman’’ depth a function of the local wind-stress and (ii) below this wind mixing layer, a formulation based on Pacanowski and Philander (uses the local gradient Richardson number Ri)
	K-Profile Parameterization (KPP)
	Mellor-Yamada 2.5 scheme

	Initial conditions
	Multiple initial states and dates have been utilized. Presently, the most successful IC is an initialization on July 27, based on:
· Synoptic (Mesoscale) state: hydrographic data (Glider, NPS-SST) between Jul 22 2006 and Jul 31 2006 (as available on the COOP web-site on 08-11), with a 3 day de-correlation time. 

· Mean (Larger-scale) state: the above synoptic data and the

· Pt Sur CTD’s

· Wecoma CTD’s (up to Aug 8)

· few GTSSP CTD profiles for July 2006

· Initial Surface Elevation & Barotropic Velocities set to sum of the standard geostrophic component and tidal component, and of data-based estimates of the undercurrent and of the CC at the open boundaries of the Mon-Bay-San Fr domain.
	Climatology spinup to July 26, 2003 followed by COAMPS forcing
	The NCOM ICON was initialized on July 11th of 2006 using fields from the regional model NCOM CCS and spun up with tidal forcing, with COAMPS 3km surface fluxes and with NCOM CCS on open boundaries. Starting from July 21th of 2006 available glider data are being assimilated.

	Surface forcing

	Surface wind stress
	3-km COAMPS wind stress; bi-cubically interpolated to HOPS grid
	3-km COAMPS wind at 10-m computed with Large & Pond drag coefficient
	3-km COAMPS wind stress

	Air-sea heat flux
	3-km COAMPS, bi-cubically interpolated to HOPS grid
	3-km COAMPS radiative heat fluxes, bulk formula for sensible and latent heat fluxes
	3-km COAMPS heat fluxes, short-wave flux penetrates water column. There is option for switch to bulk formulations

	Air-sea fresh-water flux
	· 3-km COAMPS precipitation

· Evaporation derived from COAMPS latent heat flux using: Evap = HeatLatent/(2.5008e6-2.3e3*Tair); Tair from COAMPS.

All fields bi-cubically interpolated to HOPS 
	Climatology
	3-km COAMPS (on or off)

	River forcing
	No
	No
	No (with the option to turn on)

	Tides
	Yes
	Yes; There are three ROMS nowcast/forecast products: (1) 1.5-km ROMS without tides, (2) 1.5-km ROMS with tides, and (3) 600-m ROMS with tides 
	Yes

	Open boundary conditions

	Open ocean boundary conditions
	· 0.5km Pt AN domain: BCs provided by 1.5km Mon-Bay/San Fr. domain

· 1.5km Mon-Bay/San Fr. domain: 

· Temp & Salt: combination of mapped data values & Orlanski radiation

· Internal Velocity: combination of data derived values & Orlanski radiation

· Surface pressure: combination of data derived values, OTIS tidal fields & Orlanski radiation

· Barotropic Momentum forcing: combination of data derived values, OTIS tidal fields & Orlanski radiation
	1.5-km ROMS’ BC is provided by 5-km ROMS;

5-km ROMS’ BC is provided by 15-km ROMS;

15-km ROMS’ BC is based on climatology and mixing Orlanski and Flather.
	NCOM frsICON model BC are provided by NCOM ICON model.

NCOM ICON’BC are provided by NCOM CCS model.

NCOMCCS’BC are provided by the NCOM global model

	Data assimilation

	Assimilation method
	Optimal Interpolation or Error Subspace Statistical Estimation
	3-dimensional variational method (3DVAR)
	NRL Ocean Data Assimilation System (NCODA) (Multivariate Data Assimilation)

	Assimilation window
	12 hours (centered on 11 and 23 GMT, near colder and warmer SST times).
	6 hours at 03, 09, 15, 21 GMT
	12  hourly updates at 00Z and 12Z 

	
	
	
	

	Observations being assimilated in the reanalysis

	CTDs
	Pt Sur

Wecoma

Revelle


	Pt. Sur


	Pt. Sur

	Gliders
	SIO

WHOI
	SIO

WHOI
	SIO

WHOI ASAP

WHOI LOCO 

	NPS Aircraft SST
	Yes
	Yes
	Yes

	AUVs
	Yes (Dorado, RU06)
	Yes
	Yes

	Moorings:

Temperature & Salinity
	No
	Yes
	No 



	Moorings:ADCP
	No
	No
	No

	HF radars (CODAR)
	No
	No
	No

	Satellite data being assimilated in the reanalysis

	SST
	No
	Yes, along with AMSR-E for the 15-km ROMS
	No in NCOM ICON

and  NCOM frsICON.

The NCOMCCS assimilates T&S profiles and SST from the MODAS system. The MODAS T&S profiles and SST are derived from assimilation of altimeter SSH data; MCSST (Multi-Channel Sea Surface Temperature) and available in-situ T& S profiles. 

	SSH
	No
	No in 1.5-km ROMS;

Yes in 5-km and 15-km ROMS
	No in NCOM ICON,

or NCOM frsICON.

Satellite SSHs  are assimilated into the MODAS which is assimilated into the NCOM CCS and the NCOM global models.

	Model Outputs

	T, S, u, v (including surface current) provided to MBARI for analysis and comparisons
	Yes, netCDF files are provided daily. Each file contains: nowcast through 48-hour forecast fields. Files are provided both at twice daily and hourly time-resolutions.
	Yes, netCDF files are provided every 6 hours for nowcast and every 24 hours for the 48-hour forecast fields
	Yes (with SSH), netCDF files are provided daily around 9AM PDT with 00Z and 12Z nowcasts &33-hour forecast fields

	LCS calculation and results
	Yes.
	Yes.
	No

	Web site with model images and movies
	http://oceans.deas.harvard.edu/ASAP/index_ASAP.html
	http://ourocean.jpl.nasa.gov/MB06

	http://www7320.nrlssc.navy.mil/ccsnrt


