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How to Find an Iceberg’s Breaking Point

Researchers develop a mathematical method of modeling tabular icebergs, like the one that broke away from an Antarctic ice shelf
earlier this year.

Source: Journal of Advances in Modeling Earth Systems (JAMES)

Schematic showing how tabular icebergs can be modeled using “particles.” The image shows an aerial photograph of a 42-square-kilometer tabular iceberg seen in Baffin Bay

in 2012 with hexagonal particles superimposed over it. The dashed cyan lines show the underlying ocean grid. Credit: Chris Packham

By Sarah Witman ! 20 hours ago

Last month, an iceberg (https://eos.org/articles/six-points-of-perspective-on-larsen-cs-huge-new-iceberg) the size of Delaware calved (https://eos.org/articles/new-technique-reveals-iceberg-calving-

process), or broke away, from Larsen C, the fourth-largest ice shelf surrounding Antarctica. A crack that had been growing in size for decades finally gave way, setting the
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iceberg afloat and shrinking the shelf’s overall area by about 10%.

Icebergs rarely form in this manner; in fact, large calving events happen just once every 40–50 years. But when they do, the icebergs are typically tabular

(https://oceanservice.noaa.gov/facts/iceberg.html), or wide and flat topped. Tabular icebergs can be more than 110 kilometers across and 1,600 kilometers high (with about 90% of

their height underwater). Because of their large size, tabular icebergs often travel great distances, and their movement can affect ocean circulation (https://eos.org/research-

spotlights/iceberg-surge-during-last-deglaciation-may-have-had-two-pulses), the formation of bottom water (https://eos.org/research-spotlights/tracing-the-north-atlantics-bottom-waters) (the dense

layer of water at the very bottom of the ocean) and sea ice, and the productivity of life-forms in their path.

Icebergs vary in size, shape, and buoyancy, so attempting to model them mathematically is a significant challenge. However, in a recent study, Stern et al.

(https://doi.org/10.1002/2017MS001002) demonstrate an effective technique for modeling tabular icebergs.

In their method, a large iceberg floating in the sea is represented by many small “particles,” which store all the information about the iceberg and exert pressure on their

surroundings. The particles are connected by theoretical bonds, which interact with one another and hold the theoretical iceberg together. When these bonds break, therefore,

the model shows what would happen during a calving event that forms a tabular iceberg. The model also illustrates the behavior of an existing tabular iceberg breaking apart

into smaller pieces.

Iceberg calving, although infrequent, has a major global impact. It is responsible for about half of all ice shelf decay (https://eos.org/editors-vox/the-uncertain-future-of-the-west-

antarctic-ice-sheet) in the Antarctic (the other half is from melting) as well as the formation of more than 90% of all iceberg mass in the Southern Hemisphere. This study

provides a helpful way to mathematically model large calving events off of ice shelves and individual tabular icebergs. (Journal of Advances in Modeling Earth Systems

(JAMES), https://doi.org/10.1002/2017MS001002 (https://doi.org/10.1002/2017MS001002), 2017)

—Sarah Witman, Freelance Writer
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