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Fig.2 The surface air flows in different weather situations during south gale processes in Ningbo-Zhoushan port
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24 -7.4 7.4 7.6 -7.4 7.4 7.6 -3.7 5.6 6.1
36 -7.3 7.3 7.6 -7.3 7.5 7.7 -3.7 4.5 5.4
48 -7.1 7.1 7.3 =74 7.4 7.7 -3.6 4.6 5.5
60 -7.3 7.3 75 =17 7.7 7.9 -4.5 6.1 6.8
72 -8.2 8.2 8.4 -8.2 8.2 8.4 -4.3 8.0 9.5

3 ECHMIZEIT T F XA L A R B R K R A XUE TR 2 944 (240:m/s)
Tab.3 Maximum south wind speed forecasts in two sections from EC fine grids model during south gale processes (unit: m/s)

TR TIX FrilE X
I %5/h
PR RO iR RECl S RECENCI S R R
12 -4.5 45 5.1 -6.5 6.7 7.0
24 -4.2 4.5 5.0 -6.5 6.8 7.2
36 -4.3 45 5.0 -6.4 6.7 7.1
48 -4.0 4.4 5.0 -6.3 6.6 7.0
60 -4.4 4.9 5.6 -6.7 7.1 7.5
72 -5.4 5.5 6.3 -7.1 8.1 8.6
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Fig.7 Prediction bias boxplots of maximum wind directions during south gale processes and different weather situations

concerning 12~48 h forecasts from EC fine grids model in Ningbo-Zhoushan port
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Characteristics analysis of temporal-spatial distribution and evaluation of EC
forecasts for south gale in Ningbo-Zhoushan port

ZHUGE Fenglin', LYU Jingwen", SHEN Huayu', WANG Hong', WANG Jianjie’
(1. Ningbo Meteorological Service Center, Ningbo 315000, China; 2. Yinzhou Meteorological observatory, Ningbo 315100, China)

Abstract: Hourly and minute data from meteorological observations, sealing data provided by the port dispatch
center and maritime bureau are used to discuss temporal-spatial distribution of south gale in Ningbo-Zhoushan
port during 2013-2022, with emphasize on south gale processes, the associated weather situations, gust factors, as
well as evaluation of 10 m wind forecasts from the EC fine model. The results show that there are 71 south gale
processes in the 10 years under three weather situations, including depression move onto the sea (26 times),
ground high back (26 times), and tropical cyclone (19 times). Gust factor of south gale in Ningbo-Zhoushan Port
is 1.61, slightly higher than 1.5 of cold air mass and lower than 1.8 of abruptly severe convection. During south
gale processes, the proportion of south—southeast wind direction is higher than that of southwest. Temporal
distribution analysis reveals that south gale is most likely to occur in July—August followed by April-May, with
high frequency in the evening while low frequency in the morning. As the wind speed grade increases, the total
hour for each grade decreases gradually. Spatial distribution analysis reflects that stations with high frequency
report of south gale locate in Zhoushan, the stations in Ningbo area are less affected by south gale which is
suitable for production operation. Evaluation of the EC model reveals that the predicted wind speeds are lower
than the observation, with the best performance under tropical cyclone (£, and E, for 12 h forecasts is —3.5 m/s
and 4.9 m/s respectively), and the errors are relatively higher and the stability is relatively lower for the other two
weather types. The EC forecasting performance in Ningbo is slightly better than that in Zhoushan, and the
forecasting accuracy significant decreases from 72 h onward. The EC forecasts have the best performance for
southeast wind direction. In addition, the wind direction forecasting stability in types of depression move onto the
sea and ground high back are better than that of tropical cyclone.

Key words: Ningbo-Zhoushan port; south gale; temporal-spatial distribution of observations; weather situations;
EC forecasts; gust factors



