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An Experimental Study of Rossby Wave in the Rotating Tank

Zhou Ang, Zhuo Jing-yi, Wang Ruo-yu, Hu Yue
(2016°, School of Atmospheric Science, Nanjing University, Nanjing 210046)

Mentor: Wang Yuan, Zhou Bo-wen, Song Jin-jie
(School of Atmospheric Science, Nanjing University, Nanjing 210046)

Abstract: Rossby wave which is dominated by B effect is one of the classical models of large-scale
geophysical fluid. This paper studied the laboratory simulation of Rosshby waves on rotating table aimed
to explore the generate mechanisms and features of Rossby waves in mid-latitude atmosphere and ocean.
In experiments, rotating table provided a Coriolis force background. By controlling the rotation speed of
the tank, we could imitate basic flow in the mid-latitude. The B effect, which is the main cause of
Rosshy waves, was simulated by a rotation tank with slope, and the water surface’s equivalent B effect
was proved to be ignored comparing to the slope’s equivalent  effect. Under the restraint of dynamical
similarity, the paper used variable controlling method by controlling rotation speed, the depth of water
and other variables to demonstrate the dynamics and principles of Rossby waves. In the end,
experiments with obstacle on different places on the rotation tank slope were conducted to observe the
different experimental phenomenon, like the formation, disappearing and development of Rossby waves,

which came from no obstacle experiments.

Key words: Rossby waves; Experimental simulation; Equivalent f effect; Terrain disturbance
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