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Fig.1 The error chart between the actual average wind speed and the 24-hour ECMWF 10 m wind speed forecasts at different
stations in January, April, July and October (unit:m/s)
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Fig.2 The error chart between the actual extreme wind speed and the 24-hour ECMWF 10 m wind speed forecasts at different

stations in January, April, July and October (unit: m/s)
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Fig.3 Scatter plot, relative error, root mean square error, and correlation coefficient between the 24-hour ECMWEF 10 m wind speed
forecasts and the observed maximum wind speed at representative sites
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Fig.4 Frequency distribution of the 24-hour ECMWF 10 m wind direction forecasts (dotted line) and the observed wind direction
at representative sites (solid line)
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Fig.5 Mean deviation of wind direction forecasts under different wind direction conditions
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Fig.6 Comparison of mean deviation of wind speed forecasts before and after correction
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Fig.7 Comparison of root mean square error of wind speed forecasts before and after correction
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Evaluation and correction of ECMWEF fine-grid 10 m wind forecasts in
Xiangshan Port area

YANG Yiman', DENG Qi?, ZHANG Shengning’, ZHU Xiaocui®, ZHENG Jian®
(1. Navigation Department of the China Coast Guard Academy, Ningbo 315801, China; 2. Faculty of Geographical Science, Beijing Normal University,
Beijing 100875, China; 3. Ningbo Fenghua Meteorological Bureau, Ningbo 315500, China)

Abstract: This paper systematically evaluates the accuracy of the European Centre for Medium-Range Weather
Forecasts (ECMWF) fine-grid 10 m wind forecasts at lead time of 24 hours in the Xiangshan Port area. The 2016—
2020 forecasts of January, April, July, and October are validated against the observed wind speed and direction
from three representative stations in the Xiangshan Port area. The paper also explores correction effort introduced
by probability density matching method and Long Short-Term Memory (LSTM) neural network model. The
results show that the peak wind speed forecasts are more accurate than the average wind speed forecasts. The
ECMWEF forecasts have the best quality for Beaufort scale 6 winds in the inner port area, and exhibit significant
seasonal dependence for the outer port area, which shows a better quality for Beaufort scale 4 winds during spring
—summer and Beaufort scale 7 winds during autumn-winter. The ECMWF forecasts perform well for maximum
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wind speeds in the outer port area, with median errors at all sites remaining at a low level (0.15~2.50 m/s), and
the error discreteness is small during spring—summer. The error discreteness is small during autumn—winter in the
inner port area. The ECMWF forecasts perform well for northerly, southeasterly, and southwesterly winds, while
bed for southerly. The wind direction forecasts are generally accurate in the outer port area. Compared to the
probability density matching method, the LSTM algorithm demonstrates a comprehensive advantage in correcting
wind speed forecasts, particularly for higher wind speeds, which suggests that the LSTM algorithm is suitable for
correcting high wind speed forecasts in coastal and nearshore areas.

Key words: Xiangshan Port; European Centre for Medium-Range Weather Forecasts; 10 m wind; evaluation;
correction



