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Wind and turbulence characteristics of typhoon Lekima

Cai Juzhen', Shao Xin', Peng Zhen’, Zhang Ning”*, Xu Jiyun®, Zhang Yuhui', He Yue'
(1. Zhejiang Climate Center, Hangzhou, 310052, China;
2. School of Atmospheric Sciences, Nanjing University , Nanjing, 210023, China)

Abstract: The passage of typhoon could be harmful to buildings and bridges due to strong wind and active turbulence in
typhoon. This study analyzes wind speed, wind direction, attack angle, turbulence intensity, gust factor, turbulent integral
length, and turbulent spectrum of typhoon Lekima using observations collected in Zhejiang province from 8 to 11 August
2019. The results show as following. (1) Wind speed dramatically increases at the early stage and strong wind stage of
typhoon, where easterly wind dominants. At the final stage of typhoon, wind speed decreases and wind direction turns to
southwest. (2) The attack angle, turbulence intensity, and gust factor are small at the early stage and strong wind stage of
typhoon. However, these three parameters increase and the turbulent integral length suddenly decreases at the final stage of
typhoon, indicating complex flow field in typhoon L.ekima. Meso-micro scale structures changes with quadrants in typhoon.
(3) The turbulent spectrum nearly follow Kolmogorov's —2/3 law at the early stage and strong wind stage of typhoon,
however at the final stage, they do not have such a relationship. For the range between mesoscale and turbulence scale, along-
wind component contributes largely to the total turbulent energy since a large amount of meso-micro scale eddies exist in
typhoon.

Key words: surface layer, attack angle, turbulence intensity, gust factor, turbulent integral length, turbulent energy spectrum,

typhoon Lekima.
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Fig.1 Tracking maps of typhoon Lekima
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Fig. 2 Time series of wind speed and wind direction (a),

and attack angle (b)
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Table 1 The comparison of turbulence at different stage during the passage of typhoon
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