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INFL UENCES OF THE INITIAL STRUCTURE AND SCAL E ON THE
SEL FORGANIZATION OF VORTICES

ZhouJiding'? Madingxian® Chen Lianshou® Luo Zhexian'

1 Nanjing University of Information Science & Technology , Nanjing 210044
2 Jiangsu Meteorology Observatory, Nanjing 210008
3 Chinee Academy of Meteorological Science, Beijing 100081

Abstract

In the framework of vortex self-organization dynamics, 9 groupsof numerical experiments were carried out
for 72 h to investigate the influence of the structure and scale of initia vorticeson the saf-organization process.
Initialy , there were 12 meof ory scale vorticesof different scalesin the experiments. By analyzing the influ-
ence of dx typesof initia vortex profiles and scaes on the self-organization process of the vortices, we reach a
concluson that the vortices with a Gaussan initial vorticity distribution couldn’ t merge into a me@ scale vor-
tex by sdlf-organization , while a meo@l scale vortex wasformed in the experiments with ainitia vorticity distri-
bution of double-gne, parabolic, or compressve pattern. Furthermore, theinitial vortex structure < afected
the timing of the genessof tri-vortex flow pattern, and thusthe timing of the formation of mes&l scale vortex.
And meanwhile, the gpatiad scaeof theinitia vortex was a s a dgnificant factor determining the successor fail-
ure of self-organization.

Key words: Multi-vortices, Vortex merger , Sdf-organization.



