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Development of a Three-Dimensional Ocean Current Ensemble Data
Assimilation System for the Taiwan Region.
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Abstract

The Central Weather Administration Ocean Current Model (CWA-OCM) is a three-dimensional operational
forecasting system for ocean currents that uses initial and boundary conditions from global models such as RTOFS
and HYCOM. Although the model output is currently adjusted daily using a pseudo data assimilation approach, the
absence of a true data assimilation system limits the accuracy of forecast corrections. To address this gap, the
development of a dedicated data assimilation system—rteferred to as the CWA-OCM-DA—is essential.

CWA-OCM-DA integrates the Parallel Data Assimilation Framework (PDAF) as its data assimilation module
and adopts the Earth System Modeling Framework (ESMF) as the data exchange interface. ESMF is one of the few
frameworks capable of supporting unstructured grid models and allows integration without modifying the original
source code, relying instead on dynamic libraries.

Unlike traditional approaches that require extensive modifications to the model code, CWA-OCM-DA utilizes
ESMF to control ensemble computations. The SCHISM model code is adapted to comply with ESMF specifications,



enabling seamless coupling with other components. All modules—ESMF, SCHISM, and PDAF—are treated as
independent libraries, allowing each to be updated and compiled separately without interfering with one another. This
modular design ensures long-term maintainability and compatibility across future versions.

This study applies the CWA-OCM-DA system to simulate Typhoon Soudelor (2015) as a case study. Publicly
available satellite data and Argo profile observations are assimilated to correct model outputs and generate analysis
fields that serve as improved initial conditions for forecasts. The model domain covers the waters surrounding Taiwan.
Results show that the assimilated sea surface temperature (SST) forecasts exhibit reduced root mean square error
(RMSE) when compared with satellite observations on the first forecast day, demonstrating the effectiveness of the

data assimilation system in improving forecast accuracy.
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