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Characteristics of gust factors during typhoon Mangkhut

LiDan,Zhang Ning", Jia Huanmo, Hu Bingyan, Kaisar-Kirmilla
(School of Atmospheric Sciences, Nanjing University , Nanjing, 210023, China)

Abstract: The gust factor, an indicator of gust intensity, is widely used to analyze gust characteristics during typhoon events.
This study analyzes the gust factors during typhoon Mangkhut using 13-level two-dimensional ultrasonic wind data obtained
from the Shenzhen Meteorological Gradient Tower. The results show that the gust factor primarily ranges from 1 to 1.75, and
the gust intensity gradually decreases with increasing height. The gust factor is larger during the severe typhoon due to the
low mean wind speed resulting from the typhoon center being located at a considerable distance from the tower, decreases
significantly with the approach of landfall, and increases again after transitioning into a tropical storm. The gust factor
decreases with increasing wind speed and approaches 1 under high wind speed conditions. It is also negatively correlated with
the 10 -minute mean wind speed across layers, with stronger correlations within the same layer. The gust factor is more
pronounced in the lower layers and under low wind speed conditions. The gust factor is lower under the dominant wind
directions (northerly and easterly), but higher under southerly and westerly winds, despite their lower frequency. In the wind
direction range of 157.5° to 292.5°, the values in the lower layers account for approximately 55% of the total. At higher gust

factor values, the wind direction shifts noticeably at 10 m and 20 m.
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Fig. 3 Time series of gust factors at different height levels
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