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Introduction

Comparison at global scale

As part of the Intercomparison and Validation Task Team we produce for the year 2013 the class4
metrics (collocation of system value at the position of observation) with the following observation
datasets : surface insitu SST drifters, ARGO Temperature and Salinity profiles and Altimeter satellite
data. This poster seeks to complement the work done by A. Ryan et al. in his poster by presenting a
distribution and a mapping of the error of GODAE global systems at the global scale. The
forecasting systems which are participating in this intercomparison are : Mercator Ocean from
France with the systems PSY3 (global ¼°) and PSY4 (global 1/12°), UK Met Office from UK with
FOAM, Canada Environment with GIOPS-CONCEPTS, NOAA/NCEP from USA with RTOFSHYCOM and BlueLink from Australia with OMAPS. The table below describes more precisely the
characteristics of these systems :
Institution

System

Ocean Model

Resolution

Mercator Ocean

PSY3V3R1/PSY3V3R3

NEMO

¼ degree

Mercator Ocean

PSY4V2R2

NEMO

1/12 degree

UK Met Office

FOAM

NEMO

¼ degree

Bureau of Meteorology

OceanMaps

Mom4p1

1 degree (1/10 around Australia)

NOAA/NCEP

RTOFS

HYCOM

1/12 degree

CMC

CONCEPTS-GIOPS

NEMO

¼ degree
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The first part of the poster presents global statistics of the 5 systems for the 4 variables :
temperature, salinity, SST and SLA for the period from 1st January to 30th September 2013. The
second part presents a regional vision by mapping the error in regular bins of 2x2° in the quarter
July-August-September 2013.

Mapping of RMS error
For the following maps we are working with the July-August-September 2013 quarter with the
five systems : PSY3, FOAM, GIOPS; RTOFS and OceanMAPS. The ocean is divided in regular bins
of 2°x2°. In the left column we show the system for which the RMS error is the lowest, and in
the right column the corresponding RMS value is displayed for each bin.
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Figure 1 a-d : Radar plots of RMS error for SLA, SST; Temperature and Salinity in the 0-500m layer for the best
estimate (a) and three forecast ranges : 1-day(b), 3-day(c) and 5-day(d)

These statistics have been computed for the period of 1st January to 30th September 2013, for
SLA, SST and in the layer 0-500m for temperature and salinity.
 PSY3 shows the best performance for salinity, and for temperature (to a lower extent), the three
other systems are very close to PSY3 for this variable, except for OceanMAPS
 PSY3's, GIOPS's and RTOF's relative performance with respect to the other systems do not
vary from the forecast range
 FOAM has the best performance for SLA but it should be noted that SLA model-equivalent is
not calculated as accurately as for all the other systems (not the same mean sea surface
height, not the same observation operators applied)
 FOAM SST is the most accurate system in analysis and forecast with GIOPS approaching in
terms of forecast
 This kind of statistics don’t advantage the OceanMAPS system (see regional comparisons)
 FOAM has a curious forecast error growth rate for salinity between 1 and 5 days

Mapping of skill score
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Mapping Of SLA
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Figure 3 a),c),d): Mapping of the most performing system with the criterion of greatest skill score in 1-day for SST (a), 3-day for
temperature in the 0-500m layer and 3-day for salinity (d). We compute the statistics in 2x2°bins
Figure 3 b): Composite of the best skill score 1-day value by taking the most performing system in each bins of 2x2°

We use the Wilks formulation to compute the skill score between forecast and persistency.
• SST skill score clearly shows that RTOFS and GIOPS beat the persistence of their analyses in the
north Atlantic and north Pacific region
• GIOPS dominates the 3-day emperature skill score in the 0-500m layer especially in Pacific basin
• PSY3 and GIOPS dominates the 3-day skill score in salinity for the 0-500m layer
• Perspective: compute skill score with a common reference (climatology or persistence of obs)

Conclusion
Figure 2 a),c),e),g): Mapping of the most performing system in best estimate with the criterion of the lowest RMS error in 0-100m
layer for temperature (a), in 0-500m layer for salinity (c),at the surface for SST (e) and SLA (g). We compute the statistics in 2x2° bins
Figure 2 b),d),f),h): Composite of the best RMS error value by taking the most performing system in each bins of 2x2° for
temperature (b), in 0-500m layer for salinity (d),at the surface for SST (f) and SLA (h).

Maps exhibit a regional distribution of the error :
• OceanMaps performs well for temperature, SLA and SST around Australia
• PSY3 performs globally well for temperature and salinity, and for SLA in the regions of high
mesoscale activity (Gulf Stream, ACC)
• FOAM performs well for SLA and SST
• GIOPS performs well in the Labrador sea for SLA and at the global scale for SST
• RTOFS often displays the lowest RMS error locally, especially in SST

Thanks to the effort of all the participants of this intercomparison we can highlight the differences and
the physical characteristics of all the systems and show their strengths and weaknesses
We have developed tools and methods to allow us to achieve these inter-comparisons regularly
(quarterly or annually) and soon, at the end of 2013, we will have a full year of data to carry out a more
robust intercomparison.
PSY3 seems to be better in salinity , FOAM performs well in SST and SLA for the best estimate but
GIOPS and RTOFS exhibit a good skill in SST for the 1-day forecast
Maps confirm that OceanMAPS is optimized to be most accurate in a region around Australia
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