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Numerical Modeling

Up-to-date numerical hydrodynamics 

(GETM/GOTM/BSHcmod),  suspended matter (SPM) 

and ocean wave (WAM) models are used  and 

continously improved to estimate regional   and coastal 

ocean state variables. Furthermore, research is 

concerned with developing  a coupled model system 

which will improve the modelling results in coastal 

areas like the Wadden Sea and estuaries. Pre- 

operationally, a nested modelling system is used for 

estimating reliable now- and short-term in the North 

Sea (3nmx3nm) and German Bight (1kmx1km).
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Figure 1: Nested grid circulation model in 

the German Bight (spatial resolution: 3nm, 

1km and 200m.)

Data Assimilation

Data assimilation is a technique to minimize the model 

errors in a dynamically consistent way filtering incoming 

observations. Several asimilation schemes ranging from 

optimal interpolation to Kalman Filter techniques are used. 

The latter is applied to combine information from the 

circulation model and FerryBox SST and SSS 

measurements. A technique was developed for the use of HF 

radar data acquired over periods of at least one tidal cycle to 

improve short term hindcasts and forecasts of surface current 

fields.   

COSYNA Products

The main characteristic of the COSYNA system is its 

integrated approach which combines observations and 

numerical modelling. Different data assimilation 

techniques are applied to correct the now- and 

forecasted model state estimates. Based on these 

techniques COSYNA can offer a number of products 

deveoped ion our department. The first COSYNA 

product is the pre-operational prognosis of current fields 

in the German Bight. Further COSYNA products (e.g. 

product 2: the hindcast and nowcast of sea surface 

temperature and sea surface salinity, Fig. 6) are under 

development.

Figure 2: WiSAR (wind from SAR) algorithm: applied pre- 

operationally, resulting in ASAR retrieved wind fields in 

near real time.

Figure 3: A Neural Network was trained to forecast surface currents at FINO-1 location 

from measurements of one HF-radar (not covering FINO-1)  and windvectors.   

Data Analysis

Observations which are analysed include data from tidal 

gauges, waverider buoys, HF-radars, FerryBoxes, and 

vertical profiles from scan fish, gliders and Argo floats, 

and satellite data from altimeters, MERIS, AVHRR and 

SAR. Data analysis by means of modern techniques is 

prerequisite for a successful interpretation of 

observations, for blending data into numerical models 

and for the development of algorithms based on the 

consistency and complementary of data from different 

sources.

Figure 5:Validation of COSYNA product 1:comparison of 

the free run and the analysis with (independent) ADCP 

measurements taken at the FINO-3 platform.

Figure 6:Validation of COSYNA product 2:comparison of simulated 

SST (a,c) and SSS (b,d) from the free run and the analysis (DA) with 

MRNET observations. 

Figure 4: Principal processing steps in the blockwise  assimilation of 

HF-radar surface current measurements into a numerical circulation 

model for the German Bight. 
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