






Computational Analysis of Internal Coral Hydrodynamics 

Md Monir Hossain 

(GENERAL AUDIENCE ABSTRACT) 

Coral reefs are the largest marine ecosystem, and play a critical role in protecting coastal 

areas against flooding and erosion. The majority of the world's corals are currently under 

threat from rising ocean temperatures, which disrupt the symbiotic relationship between the 

coral polyp and its symbiont algae causing coral bleaching. Bleaching involves processes 

mediated by the flow at the coral surface, but relatively little is known regarding the local 

flow dynamics between the branches of coral reefs. The current research seeks to characterize 

internal coral hydrodynamics, leading to insights about many critical physiological and other 

processes in corals, like drag formation, mixing, and mass or nutrient transport to and from 

the coral. In the current study, the influence of the coral branch density and surface struc­

ture on the resulting interbranch flow field were investigated by simulating the flow resulting 

from uniform oncoming ocean flow conditions using three-dimensional immersed boundary 

large eddy simulations. The detailed velocity and pressure fields were found throughout 

the interior of the colonies studied. A distinct mass transport mechanism was found inside 

one densely branched colony studied. For this coral, Pocillopora meandrina, the flow speed 

reduces substantially inside the coral because of the high branch density. But corals de­

pends on the ocean flow to bring nutrients to the polyps on their surface. We found that 

P. meandrina sheds hundreds of small vortices from its branches, which stir the overlying

water column, increasing the mass transport rate, and compensating almost exactly for the 

reduced flow in the interior. The study also included computing the flow through three other 

coral colony geometries, and comparisons of their mean velocity profiles and turbulent flow 














































































































































































































































































