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            Abstract
A recent tsunami1,2 and an apparent increase in the frequency of severe tropical storms3,4,5 underscore the need to understand and predict the ecological consequences of major hydrodynamic disturbances6. Reef corals provide the habitat structure that sustains the high biodiversity of tropical reefs7, and thus provide the foundation for the ecosystem goods and services that are critical to many tropical societies6,8. Here we integrate predictions from oceanographic models9 with engineering theory, to predict the dislodgement of benthic reef corals during hydrodynamic disturbances. This generalizes earlier work10,11, by incorporating colonies of any shape and by explicitly examining the effects of hydrodynamic gradients on coral assemblage structure. A field test shows that this model accurately predicts changes in the mechanical vulnerability of coral colonies, and thus their size and shape, with distance from the reef crest. This work provides a general framework for understanding and predicting the effects of hydrodynamic disturbances on coral reef communities; such disturbances have a major role in determining species zonation12,13 and coexistence14 on coral reefs, and are critical determinants of how coral assemblages will respond to changes in the frequency and intensity of tropical storms associated with a changing climate3,4,5,15.
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                    Figure 1: 
                        Colony 
                        CSF
                         as a function of colony distance from the reef crest.
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Figure 2: 
                        Colony 
                        CSF
                         as a function of colony size for three morphologically different coral reef species.
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Figure 3: 
                        Annual probabilities of colony dislodgement predicted from the 37-yr history of water velocity on the study reef.
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        Editorial Summary
In the wake of a tsunami
Predicting the ecological consequences of severe events such as tsunamis and tropical cyclones in the oceans is difficult because such events are rare, and their severity makes it virtually impossible to take field observations. Joshua Madin and Sean Connolly have developed a model that combines oceanography with engineering to predict the survival of coral under the onslaught of the oceans. They tested the model by comparing its predictions of the mortality of scleractinian coral colonies against the observed distribution of corals in part of the Great Barrier Reef, and find that it can successfully predict the vulnerability of coral colonies to ocean waves. The work provides a framework for understanding the effects of tropical storms, tsunamis and other wave-related phenomena on corals and their related ecosystems.
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