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Simulation of Radar Echo from Mesocyclones and
Tornadoes based on Rankine Model

JIELA Qutie, WANG Haijiang, GAO Mengqing, HE Jiaoyang
(College of Electronic Engineering, Chengdu University of Information Technology ,Chengdu 601225, China)

Abstract; In the formation process of a mesocyclone that is the features of hazardous convective weather can be divided
into three stages: generation stage, maturity stage and extinction stage. A mesocyclone in maturity stage has diverse ve-
locity characteristics at four different altitudes. The probability of a tornado occurring in a strong mesocyclone or a meso-
cyclone with moderate or higher intensity extending near the ground is about 40% . Multiple tornadoes occur in the cen-
ter of mesocyclones, but not all of the mesocyclones can develop into tornadoes. Doppler weather radar is a kind of ra-
dio-frequency sensor that can detect mesocyclones and tornadoes, but the amount of echo data available to apply is limit-
ed, so the numerical simulation of mesocyclones and tornadoes is an alternative. In this paper, the wind field of mesocy-
clone and tornado in the center of mesocyclone are initially simulated by Rankine model. Then the mesocyclone and tor-
nado echo data can be generated and then display the Doppler radar velocity image after the wind fields are sounded by
Doppler radar. The generated echo data generated can be applied to the verification of mesocyclones and tornadoes iden-
tification algorithm.

Keywords : mesocyclone ; tornado; Rankine model; echo data



