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Verification and optimization of the Rankine vortex model on TC wind fields
over the offshore Zhejiang Seas

TU Xiao-ping"*’, WANG Wu-jun', ZHENG Jian', JIANG Lu-Iu', XIE Hua'
(1. Ningbo Meteorological Bureau, Ningbo 315012 China, 2. Ningbo Collaborative Innovation Center of Nonlinear Hazard System of Ocean and
Atmosphere, Ningbo university, Ningbo 315211 China; 3. Zhejiang Institute of Meteorological Sciences, Hangzhou 310008 China)

Abstract: Based on the data of tropical cyclones (TC) severely affecting the offshore Zhejiang Seas from 2010 to
2013 and the automatic weather stations data of Zhejiang province and 370 meters tower at the Ningbo
Liangmaoshan hill, a calculation method for radius of maximum wind (RMW) has been proposed with the
Rankine vortex model. The experiments for testing RMW and influence factors on RMW are conducted. Results
show that the Rankine vortex model is reasonable for those TCs severely affecting the offshore Zhejiang Seas
when a proper shape factor is taken into account. The shape factor is related to a TC structure and small absolute
errors can be got with shape factors between 0.8—1.1. Further analysis also shows the distance from the station
to the coastal line is very important. The closer to the coastal line, the error is bigger. Multivariate regression
analysis helps to decrease the Rankine vortex errors. The data at the Liangmaoshan tower indicates that a proper
shape factor can make the Rankine vortex model wind profile closer to the observation in the boundary layer.

Key words: the Rankine vortex model; shape factor; tropical cyclones; boundary layer; Zhejiang province



