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Geometrical Derivation of Centrifugal Force,
Coriolis Force and Metric Term

NAKAGAWA Kiyotaka*, WATARAI Yasushi* and HIRATA Hidetaka*

*Department of Environment Systems, Faculty of Geo-Environmental Science, Rissho University

Abstract :

The purpose of the present paper is to derive the numerical expressions for all inertial forces such as centrifugal

force, Coriolis force and metric term with the geometric method. It was shown that the inertial forces in tangential

motion can be perfectly induced geometrically by the use of the Pythagorean theorem. Furthermore, it was shown

that the Coriolis force and metric term in radial motion can be derived by the angular momentum conservation,

instead of the Pythagorean theorem. The geometric derivation shown in this paper is expected to be easily

understood by environmental science students who do not have sufficient knowledge of differential calculus and

vector analysis, and is extremely useful for teaching meteorology beginners.
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