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A Harmonic Analysis on a Polygonal Eye of Typhoon 0514 (Nabi)

Takeshi FUJII
Kei KOBAYASHI
Mayumi OKIMOTO

Abstract

Intense typhoons have a distinct eye where clouds often clear up and the blue sky appears overhead.
The shape of an eye wall on the weather radar imagery is usually circle, but it sometimes transforms to
ellipse or polygon such as triangle or pentagon. In this study, it is assumed that the polygonal eye wall is
formed by waves occurring along the eye wall inner edge, and the azimuthal variation of the distance from
a typhoon center is represented by superimposing waves for wave numbers two to six in the tangential
direction. Amplitude and phase angle of each wave number are estimated by the Harmonic Analysis
Method. As a case study, the eyes of Typhoon 0514 (Nabi) are analyzed during its passage over the
sea to the east of the Amami Oshima, in the afternoon of Sept. 5, 2005. In results, the wave number
five dominated from 12:50 JST to 15:00 JST. The wave propagating speed of the wave number five is
estimated as 31 m/s for 12:50 to 14:00, 85 m/s for 14:00 to 14:20, and 33 m/s for 14:20 to 15:00. The
propagating speed for 12:50 to 14:00 is compared with the typhoon tangential wind estimated from the
Naze wind profiler assuming the conservation of angular momentum between the observation radius and
the eye edge. It is found that the propagating speed is about 40% of the typhoon tangential wind in the

upper layer.

Keywords: typhoon, typhoon eye, harmonic analysis, Fourier series, radar imagery, wind profiler



