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Hydrodynamic modelling
ROMS (Regional Ocean Modelling System)  and the embedded grid refinement tool AGRIF were used to 

hindcast the 3D  circulation, temperature  and salinity for the period  15th April – 15th May 2010 covering a 

major CoralFISH field survey in all study areas. The horizontal resolution of the inner model domain (child 

grid) is  250 m  supplied  by boundary conditions from the outer model domain (parent grid) with a 

horizontal resolution of 750  m. The model employs 32 terrain-following sigma layers in the vertical. 

Bathymetry is taken from INSS data (child grid) and GEBCO08 data (parent grid). Initial temperature and 

salinity fields are prescribed by 2005 World Ocean Atlas data and atmospheric forcing is taken from 

COADS. Tidal forcing was obtained from the OSU inverse tidal model (TPXO 7). The spin-up period is from 

the 1st January – 15th April 2010.
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3D near-bottom flow
The time-averaged near-bottom flow at Logachev is dominated by mean 

currents of up to 50 cm/s during the simulation period. The most prominent 

pattern is an asymmetric flow amplification with the strongest currents 

occurring downslope of the major mound axis. Mean flows at Arc and Belgica

are substantially weaker (≤ 20 cm/s). The secondary circulation is dominated by 

net downwelling in most areas. Mean downward vertical velocities  can reach 

up to 8 cm/s  at Logachev, but do not exceed 2 cm/s at Arc and Belgica.

Internal tide dynamics
Characteristic slope parameter S � ��/� (��	= 
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internal wave slope). Critical characteristic slopes (S 

= 1) indicate locations of intense internal tide 

generation and associated vertical mixing. Internal 

wave hydraulic jumps have been suggested as one 

important coral food supply mechanism.  
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Linking coral occurrences and physical environment
Comparative statistics of observed coral occurrences and modelled physical 

parameters. Information on coral absence points at Logachev was sparse and 

1000 random background points were used instead. Living coral framework 

points are primarily characterised by stronger currents, intensified 

downwelling and lower temperatures. The analysis is based on 6 hourly 

averages over the full 31 day simulation period.
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