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The spatial scale of influence typhoon motion

Ryan Lee Kuo H. C.

Department of Atmospheric Sciences National Taiwan University

Abstract

Typhoon could be viewed as a Tyler column, and its movement is mainly affected by
the environmental mean flow. Thus we can derive better understanding of the characteristic
of typhoon movement through investigating the spatial dimension of the processes
controlling the steering flow. In this study we took deep layer mean (DLM) flow as
typhoon’s steering flow, and Piecewise Potential Vorticity Inversion Technique (Shapiro,
1999) was used to investigate the statistical characteristic of the spatial dimension that
typhoon movement was controlled in the northwestern Pacific.

We defined typhoon movement was “locally controlled” as it was mainly governed by
potential vorticities within 1,500 kilometers in spatial scale. Otherwise, we deﬁned typhoon
movement was controlled by large-scale factor as it was not mainly governed by potential
vorticities within 2000 Km. 47 cases were analyzed, while 34 cases were controlled by
large-scale factor and only 13 cases were “local controlled”. In these 13 cases, except the

first 3 cases in Typhoon Bobbie, are located in the vast ocean north than 22N. And the 3

cases in Typhoon Bobbie are “locally controlled” might be related to Typhoon Chuck. In 34
cases controlled by large-scale factor, all cases are not clustered in some specific area like
“locally controlled”, and tend to be located more south. Through this analysis, we hope to
derive the pattern of typhoon movement controlled locally or by large-scale factor in the

northwest Pacific.
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