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2.1 Achievements of the coordinated experiments for the observation impacts (SynObs Flagship OSEs)
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Abstract
Effective integration of ocean observations into numerical models through data assimilation is essential for improving ocean state estimation and prediction. This study introduces an Ensemble Optimal Interpolation (EnOI) system developed for the Taiwan Multi-scale Community Ocean Model (TIMCOM) using the enkf-c framework. TIMCOM is the ocean component of the Global Ensemble Prediction System v3 (GEPSv3) at the Central Weather Administration of Taiwan, employing fourth-order finite volume discretization on a global 1536×720×55 grid (~25 km, refining to ~10 km in the tropics). The EnOI system is designed to operate within a cycling framework coupled with the GEPSv3, where weak coupled data-assimilation provides initial conditions for subsequent coupled forecasts.
The system assimilates Argo temperature and salinity profiles, World Ocean Database in situ measurements (mooring, XBT, CTD), and NOAA OISST satellite sea surface temperature, with a 250-member static ensemble from NMC-method forecast differences providing background error covariance. Parameter sensitivity experiments suggest that an observation error inflation factor of 8 with 800-km localization yields the optimal configuration, achieving 10–15% temperature RMSE reduction in the upper 500 m verified against 20% withheld Argo profiles from the SynObs ArRef dataset. As part of the SynObs Flagship OSE, standardized analysis products following the JAMSTEC SynObs protocol were generated and compared against four operational systems (MOVE-G3F, FOAM, GIOPS, ORAS6). Results demonstrate that TIMCOM achieves competitive surface temperature accuracy (RMSE 0.70°C at 0–50 m) despite being a newly developed system. These findings provide practical insights into configuring EnOI-based assimilation for global ocean models and highlights the importance of ensemble covariance quality for effectively utilizing heterogeneous ocean observations.
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