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The hydrodynamic models developed and applied as part of the eReefs project have horizontal grid 

resolutions approximately 4 km and 1km. At these resolutions, many of the features of the reef 

matrix and bathymetry associated with the coral reef, together with their influence on the 

momentum balances and the broader scale circulation, are unresolved by the model grids. The 

choice of the spatial resolution of the grid in the area where you seek the numerical solution of a 

phenomenon is typically guided by the assumption that higher resolutions provide better 

approximations; however, this choice is often limited by practical issues such as computational 

efficiency, data availability, etc  (Brand, 1984). The topographic complexity and vast range of 

relevant length scales on the Great Barrier Reef, and the interactions of processes at different scales 

necessitated an investigation in to appropriate schemes for inclusion of sub-grid features.  

This parameterization study was designed to identify and assess existing methods and evaluate an 

alternate method for parameterization of coral reefs in the context of 3D numerical models. We 

performed numerical experiments with three horizontal resolutions for the numerical grid. The 

numerical simulation with highest resolution was used as reference, while simulations using grids 

with lower spatial resolution were used with existing and newly developed methods for coral reefs 

parameterization. The new approach is based on reef porosity (permeability) and it is applied on the 

vertical axis. 

Both quantitative analyses (kinetic energy) and qualitative analysis (vertical velocity and vorticity) 

show that the standard seabed roughness acting together with the vertical parameterization of coral 

reefs through porous plate is able to achieve the proposed objectives: to maintain and percolate 

comparable kinetic energy equivalent to the reference model while maintaining a vertical and spatial 

structure of water circulation.. In summary, an approach based on a porous plate seems to be an 

appropriate parameterization method for coral reef to be used in numerical modelling. 


