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ERAS-Based Offshore Wind Data Interpolation Method
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Abstract: [Purpose] Offshore wind speed observations often suffer from data gaps, limiting the accuracy
of wind resource assessment and wind farm operation. [Method] A ratio-based interpolation method for
reconstructing missing wind speed data using ERAS reanalysis and floating LiDAR observations is
proposed. Taking 100 m wind speed data from a coastal buoy as a case study, the method is evaluated
across annual scale, seasonal variability, wind speed levels, and typical extreme weather events. [Result]
Results show that the method effectively captures temporal wind speed trends, with an annual average
correlation coefficient of 0.839. However, it tends to underestimate wind speed magnitudes, with errors
increasing notably under high wind conditions, especially during convective summer periods and typhoon
events. Compared to traditional linear regression methods, the ratio method performs better in maintaining
trends and controlling errors, and it demonstrates greater stability and robustness under conditions of severe
wind speed fluctuations or extreme weather. [Conclusion] Overall, the ratio method demonstrates good
applicability in stable wind environments and is suitable for long-term wind resource evaluation and data
reconstruction. Nevertheless, its accuracy under extreme weather remains limited, suggesting the need for
integration with high-resolution simulations or multi-source data fusion approaches.
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Fig. 3 Monthly Diurnal Wind Speed Curves of Buoy-Measured and Interpolated Data
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