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Abstract

The Naval Meteorological Unit plans to adopt the Unified Forecast System (UFS), developed
by the National Oceanic and Atmospheric Administration (NOAA), as its new global weather
forecasting model. UFS integrates multiple advanced numerical prediction technologies, aiming to
provide higher resolution and more accurate global weather forecasts. This study focuses on the
UFS's capability to forecast wind and wave conditions in the Taiwan Strait during the winter season
and conducts a preliminary assessment of its performance.

This research analyzes the naval supply boat incident that occurred on November 24, 2022.

Using the UFS global model (1-degree resolution), forecasts were made for 120 hours from 0000



UTC on November 20, 21, 22, 23, and 24, 2022. These forecasts were compared with the current
operational model (27 km resolution) to evaluate wind forecast capabilities in the Taiwan Strait.
The UFS forecast results were used as boundary conditions for the WRF and NWW3 models to
simulate regional wind and wave conditions, specifically analyzing the wind and wave height within
12 nautical miles off the coast of Kinmen. These results were compared with ERAS reanalysis data.
The initial field data used in the model were derived from NCEP's GFS model.

Preliminary results indicate that UFS performs exceptionally well in forecasting wind speed,
wind direction, and wave height, with forecast deviations significantly lower than the existing
model. Specifically, UFS can more accurately predict wind and wave conditions in the Taiwan
Strait during the winter, particularly in strong wind and large wave events. These findings suggest
the potential of UFS in naval meteorological applications, significantly enhancing naval operations
and navigation safety. Overall, UFS demonstrates superior performance in winter wind and wave
forecasting in the Taiwan Strait. Additionally, the UFS model's capability for coupled ocean-
atmosphere simulations can enhance the accuracy of forecasts through improved simulation of
atmospheric and oceanic interactions. This underscores its potential in naval meteorological
forecasting applications. Future research should further validate UFS's forecasting performance
under different seasons and meteorological conditions to provide more reliable meteorological

support for naval operations and navigation safety.
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