Coastal Ocean Surface Currents: melding
HF Radar Observations wt numerical Model Data
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General COSYNA approach

COSYNA - Coastal Observation System for Northern and Arctic Seas

Integration of observations and
numerical model data to improve
state estimates
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Coverage of the HF Radar-Stations
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Numerical 3D circulation Model
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Irculation vioaell rrors

Systematic errors

« Bathymetry errors

- Numerical scheme / physical model approximations
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Challenges

« Currents in the German Bight are strongly dominated
by tides
Applying standard assimilation methods the
information provided by observations in the GB is
lost very rapidly

 HF radar measurements are very frequent
Applying standard assimilation filters will cause
permant shocks at model restarts
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Forecast

—>HF radar data from previous 18 hours

—Free run forecast for next 6 hrs

Analysis Intervall
18 hrs

Observation
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@T@ Current Speed [m/s] Jan 12, 2012 07:00 UTC
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@T@ Current Speed [m/s] Jan 12, 2012 10:00 UTC
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@T@ Current Speed [m/s] Jan 12, 2012 13:00 UTC
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Statistics for Nov 25-Dec 15, 2010

0.1909

Free run | Analysis
bias u (sim-FINO3) [m/s| | 0.1232 0.0944
bias v (sim-FINO3) [m/s] | 0.0071 0.0182
stdv u (sim-FINO3) [m/s] | 0.1523 | 0.1348
stdv v (sim-FINO3) [m/s] | 0.1908 | 0.1171
rms u (sim-FINO3) [m/s] | 0.1958 | 0.1645
rms v (sim-FINO3) [m/s] 0.1186
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Link to spaceborne systems 1/2

se COSYNA as a test laboratory
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Link to spaceborne systems 2/2

Improve error models for circulation models (spatial error
correlations) required for assimilation

Helmholtz-Zentrum

- Directional information important (e.g., ,WaveM oo e,
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