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Abstract
Indonesia's vast archipelagic waters require accurate and representative maritime information on marine weather phenomena, both at local and regional scales. In early 2021, the BMKG (Meteorology, Climatology, and Geophysics Agency) collaborated with the NC State University to develop the Indonesian Coupled Atmosphere Wave Ocean Model (InaCAWO). This model combines an atmospheric model (WRF), an ocean model (ROMS), and a wave prediction model (SWAN), integrated through the Model Coupling Toolkit (MCT). InaCAWO is capable of providing smooth marine weather forecasts up to 14 days in advance, with an overall accuracy of approximately 80% based on a one-year evaluation. The resolutions is 3 km for all Indonesia Area, and dedicated nesting 1 km for some small straits.

To improve the accuracy of the InaCAWO model, the BMKG collaborated with NCAR developed assimilation and model ensembles system. Assimilation utilizes data from HF Radar, Vessel Automatic Weather Stations, Marine Automatic Weather Stations, radiosondes, and BMKG weather radar. Assimilation and ensemble member determination utilize the Assimilation Research Testbed (DART) using the Ensemble Kalman Filter (EnKF) framework to dynamically update the model state.

Ocean variables such as temperature, salinity, and currents are sequentially corrected using ensemble-based background error covariances derived from the ROMS ensemble restart. A localization approach is applied to limit the influence of observations within a physically consistent spatial scale, effectively reducing spurious correlations and improving assimilation stability. The resulting posterior analysis represents the most likely ocean state, with the ensemble mean providing the statistically optimal estimate. To maintain dynamic consistency and avoid oversmoothing, the ensemble member closest to the mean is selected as the primary initial condition for subsequent forecasts.

