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1. INTRODUCTION

The BLUEIlink ocean model, analysis and prediction
system provides operational ocean forecasts of the
mesoscale ocean in all of Australia’s adjoining seas.
Several other operational centres around the world have
developed ocean prediction systems using the same
observing system but uniqgue surface forcing,
assimilation and modelling systems. A global
intercomparison project was initiated in 2008 by the
Global Ocean Data Assimilation Experiment in order to
benchmark the performance of ocean forecasting
against a range of metrics. A comparison is made of the
Sea Surface Temperature monthly mean and standard
deviation over the east Indian Ocean to highlight the
sensitivity to the various configurations.

2. GODAE intercomparison project

The Global Ocean Data Assimilation Experiment
(GODAE; Smith and Le Febvre, 1997; Le Traon et al.,
2001 ) was a 10 year international experiment to
promote the development of international ocean
prediction systems through the sharing of best practices
for  observation handling, prediction system
configurations and posterior performance evaluation. A
GODAE intercomparison project was developed to
specify a common set of metrics, as well as a common
file and variable naming convention in order to facilitate
routine intercomparisons of the systems (Hernandez et
al., 2008). The systems contributing to the
intercomparisons in the Indian Ocean region include
Bluelink from Australia (Brassington et al., 2007; Oke et
al., 2008); FOAM from the United Kingdom (e.g., Bell et
al., 2000; Martin et al., 2007); HYCOM from the United
States (e.g., Cummings, 2005; Hurlburt et al., 2008);
Mercator from France (Brasseur et al., 2006). All of
these systems are unique — using different model
codes, different model resolution, different domains,
different parameterisations and numerical schemes, and
different data assimilation methods and analysis cycles
(see Table 1).

Leading up to the GODAE Final Symposium, in
November 2008, an internationally coordinated effort to
inter-compare the operational ocean forecast systems
was undertaken. The period for this intercomparison
was Feb-April 2008. The results for Sea Surface
Temperature from these inter-comparisons for the east
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Indian Ocean, are presented below.

The motivation of the analysis is to
systematically improve our understanding of how and
why the systems differ in performance so that all
systems can be improved.

Table 1. Summary of the horizontal resolution and
analysis cycle period of the GODAE systems used in
the intercomparisons
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System Horizontal resolution Analysis
cycle period
BLUEIink 1191x968 points 3/4 days
1/10° horizontal resolution
around Australia (90-180E,
south of 17N)
47 levels
HYCOM 4500x3298 1 day
1/12°cos(lat) resolution:
~6.5km on average, ~3.5km
at pole
32s layers
Mercator Y4° x Ya°cos(lat) 7-days
50 levels
FOAM Y4° x Ya°cos(lat) 1-day
50 levels
3. RESULTS
GODAE systems are all based on three

dimensional ocean general circulation models and
provide a complete estimate for the future ocean state
and circulation. However in this paper we focus on the
performance of Sea Surface Temperature (SST) which
is well observed. The Bureau of Meteorology has
recently upgraded its operational SST analysis system
to RAMSSA (Beggs, 2007) which is a daily foundation
temperature 1/12 degree regional analysis and is used
as a benchmark to compare the other systems.

The monthly mean SST over the east Indian Ocean
for all months and all products is shown in Figure 1. All
models demonstrate comparable mean SST's including
meanders along the temperature fronts, demonstrating
that they all capture the seasonal variations indicating
insensitive to resolution or method. The BLUEIlink,
HYCOM and FOAM systems do however show a warm
bias near the coast in the Indonesian region.

The monthly mean standard deviation of SST over
the east Indian Ocean for all months and all products is
shown in Figure 2. There are three distinct levels of
variability that scale with resolution and method,
BLUEIlink and HYCOM (eddy-resolving models),




Mercator and FOAM (eddy-permitting models) with
RAMSSA demonstrating the lowest variability. The
reduction in variability in RAMSSA can be attributed to
several sources, the skin to foundation SST correction,
background covariance length scales, and the use of
the previous analysis as background. Despite this
resolution and analysis dependent impact to seasonal
changes of variability over the three months is evident.
In February, all models show the broad increase in SST
variability over the North West Shelf of Australia. In
March, all models capture the increased variability off
the coast of Asia in the South China Sea. FOAM
demonstrates a broader region compared to all other
products. The variability over the NWS and South China
Sea appear to be independent of resolution indicating
the dominant source of variability is the specification of
the atmospheric surface fluxes. In April all models
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Figure 1: Monthly mean SST over the east Indian Oan from the GODAE models compared with the
monthly mean of RAMSSA. The five columns represenBLUEIlink OceanMAPS, HYCOM-NCODA,
Mercator, FOAM-NEMO and RAMSSA respectively. Each row represent February, March and April 2008
respectively



Figure 2: Monthly mean STD over the east Indian Ocan from the GODAE models compared with the
monthly mean of RAMSSA. The five columns represenBLUElink OceanMAPS, HYCOM-NCODA,
Mercator, FOAM-NEMO and RAMSSA respectively. Each row represent February, March and April 2008
respectively



