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Abstract

Since the end of 2002 a finite element hydrodynamic model, called SHYFEM, is operational at the Office for the tidal forecast of the Venice municipality (ICPSM). It solves the 2D shallow water equations in a computational grid of
the Mediterranean Sea. Wind and atmospheric pressure fields, provided by the ECMWF Centre, are used as forcing. Since December 2007 a routine of local data assimilation based on an Artificial Neural Network (ANN) is
operational. The network input is composed by surge forecasts, observations and model errors. The output is the corrected storm surge forecast. Database of 2003, 2004, 2005 have been used to train the ANN. The testing phase was
made with data of 2006 and the validation with data of 2007. Results of the assimilation procedure show a double of the accuracy for short term forecast (~1 day), and good improvements also the next days.

Model description Data assimilation routine based on
neural networks

The SHYFEM model solves the vertically integrated shallow-water equations in their linearised

formulation with levels and transports. The ANN library used in this work is named

FANN (Fast Artificial Neural Network) [4].
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Tab 2: Accuracy indexes (mean + 2*stdev) of some forecast hours of the model
(SHYFEM), of the model with neural correction (SHYFEM nn) and of three statistical
models that are operational at the ICPSM Centre: Semplificato, Completo and Esteso
Meteo (the statistical values of these models were found in the web-page:
http://www.comune.venezia.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/3073).

Conclusions

As shown in Tab. 2 a hydrodynamic model generally does not reach the accuracy of a statistical
model on short forecasts. This problem can be bypassed using a post-processing method, as the one
presented in this work. The final system will take advantage from both the approaches.
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Fig 3: Forecast of the level inside the Venice lagoon. Fig 4: Forecast of the currents inside the Venice lagoon.
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