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The establishment and test of WAVEWATCH I1I data assimi-
lation module
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Abstract: A parallel module of data assimilation based on optimal interpolation (OI) was developed and implanted
into the full-spectral third-generation wind-wave model WAVEWATCH 111 version3.14, turning it into a data as-
similative wave forecasting model. The north of 5°S in the Indian Ocean was chosen as the target computational
domain, with its open boundary conditions provided by the global implementation of WAVEWATCH III. Hourly
sea-surface wind velocities from routine output of an atmosphere model WRF (weather research and forecasting)
were employed as surface forcing on the wave model. In the process of the model integration, significant wave
height (SWH) data observed by Jason-2 satellite altimeter were assimilated consecutively from Dec. 15 to Dec. 17,
2010. It’s needed to note that after finishing assimilation each time, the updated analysis of SWH fields must be
used to reconstruct the corresponding two-dimensional wave spectrum. The SWH Model from the assimilation run
and the control run was compared with Jason-2 along-track SWH data. It was found that consecutive assimilation of
the observed SWH data in each day reduced the root-mean-square error of analyzed SWH by approximately
25%~50%. Furthermore, the forecast made using the analyzed SWH as the initial field indicated that the effect of
assimilation on the forecast may be memorized and retained as long as 48~60 hours. The purpose of this paper is to

further improve the accuracy of wave forecast model by assimilating altimeter SWH data into the wave model.
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