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Abstract

Typhoon Bebinca was the strongest typhoon to make landfall in Shanghai since 1949. This paper
utilizes numerical forecast products and satellite-derived data, innovatively introducing the concept
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of tropical cyclone fullness, which is applied to the two rapid intensification processes of Bebinca
and the correction of wind field element forecasts caused by it. The forecast correlation between
fullness and the intensity of Bebinca is also analyzed. The main conclusions are as follows: 1. During
the two rapid intensification processes of Bebinca, the fullness was able to effectively characterize
its intensity changes. 2. In the correction of wind field element forecasts caused by Bebinca, the in-
troduction of fullness significantly improved the accuracy of element forecasts. 3. Throughout the
life cycle of Bebinca, its intensity changes were significantly positively correlated with fullness, with
a correlation coefficient of 0.83. In terms of temporal sequence, the increase in fullness preceded
the increase in Bebinca intensity by about 6 hours. In operational forecasting, fullness data from 6
hours prior can be used to correct the intensity forecasts of typhoons, thereby further enhancing
the accuracy of typhoon intensity forecasts.
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Figure 1. The track of “Bebinca” after landfall (left) and the satellite cloud image at 08:00 on September 16 (right)
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Figure 2. Observational facts in Jiangsu from September 15 to 16
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Figure 3. Distribution of the wind field structure of “Bebinca” at 00:00 on September 11 (a), 06:00 on September 11 (b), 12:00
on September 13 (c), and 06:00 on September 14 (d) (in UTC).
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Figure 4. The 10-m marine wind field forecast for 14:00 on September 16, initialized at 08:00 on September 14 and 08:00 on
September 15, from the U.S. numerical prediction model
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Figure 5. Distribution of the minimum central pressure (black), maximum wind speed (red), and
fullness (blue) of Typhoon “Bebinca” from 08:00 on September 10 to 08:00 on September 16 (in

UTC)
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Figure 6. Distribution of the linear fitting results of the maximum wind speed (red) and fullness
(black) of Typhoon “Bebinca” from 08:00 on September 10 to 08:00 on September 16 (in UTC)
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