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Laboratory study of iceberg melting under distinct flow velocity
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Abstract: Fresh water flux of iceberg melting plays critical role in ocean circulation and global climate, but the dynamic
mechanism of iceberg melting is not well researched. In this paper the effects of distinct flow velocity on ice side and bottom
melting are explored by experiment in the laboratory. The laboratory circulating water tank is used to generate uniform flow at

different velocity, and ice melting is reflected by the area change of ice and ice mass, and flow field at high and low velocity is measured
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by PIV technology. The result indicates the influence of the distinct velocity of background flow on the ice melting is discrepant.

The reason is that the melt plume adheres in the form of plume at low flow velocity, and separates in the form of vortex structure

at high flow velocity to accelerate mixing. Besides, the experiment indicates the melting speed of the ice bottom is faster than

that of the ice side at high velocity, and the response of the bottom surface to the velocity is more sensitive. This paper argues

that with the interaction of ice and current, the differences of current structure leading to different hybrid mechanism is the main

reason. Shear instability at ice bottom causes violent turbulent mixing, and mixing caused topography eddy is the main reason for

ice flank melting. This experiment has a preliminary understanding for analysis of ice melting at different flow velocities, and

provides a certain reference for the parameterization scheme of ice-sea model.
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Fig.1 Diagram of experimental device (side view)
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Fig.2 Diagram of experimental device (top view)
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Fig.3 Time series of bottom melting rate at diverse velocity
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Fig.4 Time series of flank melting rate at diverse velocity
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Fig.5 (Color online) The ratio of bottom melting rate and flank
melting rate at diverse velocity
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Fig.6 (Color online) Ice flank melting rate at diverse velocity
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