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BLUElink> What is it?

• A relatively new capability for forecasting mesoscale ocean circulation (NWP 
product for oceans)

• Applications for ocean forecasts products are for:
– Defence applications
– Marine and ocean climate monitoring, ie. coral bleaching
– Improved ocean SST and surface fluxes for NWP atmospheric models
– Safety at sea for commercial and recreational boating ie. Sydney to Hobart 

Race
– Search and Rescue and emergency response to spills.
– Regional and relocatable modeling capabilities ie. coastal regions

• Ocean forecasting is achievable due to GODAE and GOOS programs.
• Ocean modeling requires significant amounts of resources and infrastructure 

requiring the operational infrastructure at NMOC and HPCCC with the NEC 
SX-6 supercomputer.
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• $15M Joint Initiative by RAN, BoM, CSIRO

• 3 Year Development Project > (2004-2006)

• Objective is to develop by 2007…

- Operational Ocean Forecast System

- Data and Products Management System

- Data and Product Web Services

- Australia’s GODAE Data Service for 
international communications of ocean data

Scientific and Engineering Partnership

� Bureau of Meteorology Research Centre (BMRC)

� CSIRO Marine and Atmospheric Research (CMAR)

� National Meteorological and Oceanographic Centre 
(NMOC)

� High Performance Computing and Communications 
Centre (HPCCC)

BMRC and NMOC
Gary B. Brassington, Graham Warren, Neville Smith, Oscar Alves, Diana 
Greenslade, Eric Schulz, Helen Beggs, Tennessee Leeuwenburg, Mikhail 

Entel, Tim Pugh, Konstantin Belyaev

CSIRO Mar ine and Atmospher ic Research
Andreas Schiller, Peter R. Oke, Russell Fiedler, David A. Griffin, Jim 

Mansbridge, and Pavel Sakov
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Ocean Modeling System and Products

• OFAM => Ocean Forecast Australia Model
• BODAS => BLUElink Ocean Data Assimilation System
• OceanMAPS => Ocean Model Analysis and 

Prediction System
(OFAM + BODAS)

• ROAM => Relocatable Ocean Atmosphere Model
• BRAN => BLUElink ReANalysis 1992 to prersent

(OFAM + BODAS)

Ocean Forecast Australia Model (OFAM)

• GFDL’s Modular Ocean Model (MOM4p0d+extensions)

• Hydrostatic primitive equations

• Split explicit (internal / external modes)

• NEC SX-6 specific optimizations

• Boundary conditions QH, QS, t from GASP/LAPS

• Regional Grid with 10km resolution about Australia

•1191x968x47 grid or 54,185,736 points

• 25 vertical levels within upper 300m

• One-dimensional data decomposition in y-dir

1191x23x47 sub-domains

•Global coverage at reduced resolution
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Ocean Forecast Australia Model

}
Longitudes
75W - 10E 2°
10E - 90E 1 °
180E - 75W 0.9°

Latitudes
75S - 16N 0.1°
16N - 40N 0.9°
40N - 75N 2.0°

1191´́́́ } 968

BLUElink> Ocean Data Assimilation System 
(BODAS)

• Statistical OFAM run from 1992 to 2001 to generate 72 member ensemble
• Covariances from a 72-member ensemble of intraseasonal anomalies
• Covariances are localised; approx. 3o x 3o e-folding
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•Memory requirement  

• ~114 Gbytes for  OFAM and BODAS

• Wallclock
• OFAM: one model day is 10 mins on 42 cpus

• BODAS: one assimilation cycle is 30 minutes on 40 cpus

• BLUElink ReANalysis

���� ~ 120 model days per  real day without BODAS

���� ~  72 model days per  real day with BODAS
• BLUElink OceanMAPS (estimated)

���� ~ 60 minutes for  24 hour  hindcast

���� ~ 170 minutes for  192 hour  forecast

•Sustained flops:

• ~762 Mflops/cpu  =>  31.8 Gflops for  42 cpus
• 10% of peak  (more tuning need)

Performance of OceanMAPS on SX-6

BLUElink ReANalysis (BRAN)

• Hindcast OFAM+BODAS from 1992 to 2005 using ERA40 surface fluxes

• Assimilates observations of:
– along-track sea-level anomalies (T/P, ERS, GFO, Jason, Envisat)
– coastal tide-gauges from around Australia
– temperature and salinity profiles (from WOCE, TAO, Argo etc.)

• Assimilates observations in an 11 day data-window, every 3 days using 
daily mean as the background field / forecast

• Access data from OPeNDAP server, please register at: 

http://www.marine.csiro.au/ofam1/
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Example of BRAN in the 
Tasman Sea

February 12 2002

OceanMAPS Data Products
• Best daily ocean profile observations
• Remotely sensed “blended” sea surface temperature
• Remotely sensed sea surface height
• Surface flux products from NWP GASP/LAPS
• High resolution hindcast (2 days) and forecast (8 days)

– Sea surface temperature (SST)
– sea surface height (SSH)
– Ocean currents (U,V,W) and states (T,S,Rho)
– Mixed layer depths and heat content
– Surface heat and fresh water fluxes
– Statistics and diagnostics of energy, vorticity, and transport

• Restart data files (~5GB)
• Background, (u,v,T,S,h) daily average (~1GB)
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Data and Product Storage

• 24 hour hindcast
– Run once per day
– 4GB per day
– 32GB per week
– 138GB per month
– 1680GB per year

• 192 hour forecast
– Run twice per week
– 92GB per week
– 368GB per month
– 4788GB per year

Future Schedule

� 2005 Oct 25-26: Implementation workshop
� 2005 Jun-Dec: Implement operational system
� 2006 Jan-Jun:  Hindcast trials and tuning

� 2006 Jul-Dec:  Operational forecast trials and model 
inter-comparisons (GODAE)

� 2007 Begin operational Ocean Forecasting Australia
� 2007-2009 Proposed start for BLUElinkII

� MOM4 with improved grid capabilities, z*
� new grid 3200x1440x47 or 216,576,000 pts (4x)
� Tides, river discharge
� Satellite SST assimilation
� BODAS upgrade
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Data and Product Services

• MARS data sets and other DBMS accessible by OPeNDAP
• OPeNDAP is the common data exchange protocol internally 

and externally for accessing data products. 
http://dods.bom.gov.au

• Live Access Server (LAS) for GODAE Data Service 
• Do we need GIS and Data Grid services?  Let us know.

GODAE Data Service
• Global Ocean Data Assimilation Experiment (Smith and Lefebvre,1997)
• A pilot project to stimulate development of international Global Ocean 

Observing Systems (GOOS) and data standards for climate comparisons and 
operational ocean data assimilation models.

• Project promotes:
– Sharing data in Near Real-Time (NRT)
– Standardizing metrics for inter-comparisons
– Supporting common infrastructures, formats, and protocols for data 

servicing.
• BLUElink implements Australia’ s GODAE data service to share 

oceanographic data and model products with it’s international partners and 
local user communities.

• GODAE servers are operational clearing houses for oceanographic data and 
products.  Examples are:
– USA Navy’s Fleet Numerical and Oceanographic Command Center  

http://www.usgodae.org
– Europe’s (MERSEA/GMES)  http://strand1.mersea.eu.org



11

Live Access Server (LAS)

• GODAE ocean data systems use LAS for web browsing, subsetting, 
and downloading data in scientific formats, such as NetCDF.

• LAS servers are OPeNDAP enabled to provide format-independent 
data transport between remote ocean data management systems and the 
LAS server.

• LAS catalogs oceanographic metadata and URL’s, and exposes
OPeNDAP server data repositories to users.

• LAS features “back-end”  applications and XML scripts to produce 
plots and do computations.  The default application is Ferret, however 
GRaDS, Matlab, IDL, and other custom applications could be used.

• See example of GODAE LAS server at 
http://ferret.wrc.noaa.gov/godae/

Questions
http://www.marine.csiro.au/bluelink/


