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Abstract: Based on observations and the 24 h mid-low level wind speed and temperature forecast data from
the ECMWFEF deterministic model in the period of January to December 2021, a support vector machine re-
gression method was employed to develop a gust forecast model for the offshore areas of China so as to en-
hance the capability of predicting gusts at sea. Independent sample verification was conducted using data
from January to September 2022, and a comparative analysis was performed against the gust factor
method. The following conclusions were drawn. Changes in wind speed and temperature at different
heights or vertical wind speed and temperature variations can all have an impact on gust forecasts. Conse-
quently, relying solely on the 10 m wind speed forecast from the model, as done in the gust factor method,
may lead to overestimation or underestimation of gusts in certain situations. The forecast model that incor-
porates upper-level meteorological elements based on the gust factor method can achieve better forecast
performance. For gust of scale 9, the accuracy of this model is 50 % , significantly higher than the 30% ac-
curacy of the gust factor method. It also demonstrates good performance for gusts of large scales in differ-
ent sea areas. When there is a certain deviation between the 10 m wind speed forecast from the ECMWF
deterministic model and the observed wind speed, the gust forecast results of the support vector machine
regression model, which considers upper-level element information, are closer to the observation compared

to the result by the gust factor method.
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Table 2 Comparison of mean error and mean absolute error by support

vector machine regression method and gust factor method for all wind speed

at different stations from January to September 2022 (unit: m « s™')

o TR AT

GEFX W, SVR GEXWi, SVR
54772 0. 10 —0.07 1. 64 1.51
58878 —0.70 —0.19 1.77 1.51
59515 —0.18 —0.09 1.57 1.54
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Table 3 Comparison of mean error and mean absolute error by support vector

machine regression method and gust factor method for 17.2 m « s

~! and above

gusts at different stations from January to September 2022 (unit: m - s™')
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58878 —2.01 —1.02 2.39 1.69
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Fig. 11 24 h forecast of 10 m wind speed (contour, unit; m*+ s ') by (a) gust factor method and

(b) support vector machine regression method initiated at 0800 BT 19 February 2022
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