
CORDINOCORDINO
Understanding coral distribution andUnderstanding coral distribution and

conditions for growth in Norwegian watersconditions for growth in Norwegian waters

Øyvind Thiem1, Jarle Berntsen2

Jan Helge Fosså3, Bjørn Ådlandsvik3

Presented by stand-in 
Guttorm Alendal1

1 The Bergen Center for Computational Science,Unifob
2 Department of Mathematics, University of Bergen
3 Institute of Marine Research

Geilo 29-30. January 2007
.



http://oyvindthiem.blogspot.com/



Coral distributionCoral distribution

• Lophelia pertusa
– Deep/cold water coral
– Reef builder
– Norwegian waters
– 250-300m depth

• Shelf break
• Ridges on shelf
• Current swept areas
• Fjord sills



Coral informationCoral information

• Lophelia pertusa
– 3 times the biological 

diversity
– 800 species identified in 

the vicinity
– Reefs good fishing 

places
• Bottom trawling
• Damage of reefs





Effects of trawlingEffects of trawling

Fragments of dead Lophelia from a trawling ground on the Norwegian continental 
shelf (190m depth, 17, May 1999). Ditch probably due to the trawl bobbins.



Important aspectsImportant aspects

• Lophelia pertusa
– Unknown

• Larval development
• Growth (1mm/yr)
• Feeding
• Ecological importance
• Physical factors for 

reef development



Reef exampleReef example

• The Sula reef
– 10 000 years old
– 30m heights
– Length 13km
– Width up to 400m



Previous work: Atlantic inflowPrevious work: Atlantic inflow

Idealized simulation of Atlantic inflow, showing that particles penetrate the 
benthic layer at the upper shelf slope and shelf edge.



Previous work: Atmospheric low pressuresPrevious work: Atmospheric low pressures

Idealized simulation of rotating wind, showing that particles penetrate the benthic 
layer at the upper shelf slope and shelf edge.



The Cordino projectThe Cordino project

OVERALL OBJECTIVE: Develop efficient and accurate simulation 
tools for studying nutrients transport over topography for increased 
understanding of distribution and conditions for growth for corals in 
Norwegian waters



The Cordino projectThe Cordino project

OVERALL OBJECTIVE: Develop efficient and accurate simulation 
tools for studying nutrients transport over topography for increased 
understanding of distribution and conditions for growth for corals in 
Norwegian waters

SPECIFIC OBJECTIVES AND WORK PLAN:

A. DEVELOP A THREE DIMENSIONAL NON-HYDROSTATIC TERRAIN FOLLOWING 
OCEAN MODEL

B. IMPLEMENT A THREE DIMENSIONAL PARTICLE TRACKING MODEL SUITABLE FOR 
CORAL FOOD PARTICLES

C. USE THE COUPLED MODEL SYSTEM TO IDENTIFY WHAT CONDITIONS CORALS 
NEED TO GROW AND DEVELOP REEFS BASED ON TOPOGRAPHY AND CURRENT 
REGIME

EDUCATIONAL OBJECTIVE:

Educate one doctoral student and two post-doctoral fellows in the field of non-hydrostatic 
ocean process modelling, and particle movement and design.



Activity AActivity A

PI: Jarle Berntsen (Dep. Mathematics, UoB)
• Find a efficient three dimensional non-hydrostatic 

pressure solver
• Develop and implement the algorithm
• Test the algorithm



Bergen Ocean Model (BOM)Bergen Ocean Model (BOM)

• Continuously improved since 1995 by primary developer prof Jarle
Berntsen, Math Dept Uib, with contributions from IMR, Dept of 
Informatics UiB, and BCCS.

• The model has been used in hydrodynamic applications on meso-
scale and shelf scale down to micro/industrial scales with a 
resolution of magnitude 1mm-100m.

• Terrain following grid (Sigma co-ordinates) enables good resolution 
for vertical boundary layers over complex topography.

• Arakawa C-grid with excellent wave dispersion properties in the 
horisontal.

• Implemented in Fortran 90, can be run in parallel via OpenMP/MPI.



The Ormen Lange explorationThe Ormen Lange exploration



Flow over fine scale topographyFlow over fine scale topography

Hydrostatic Non-Hydrostatic



Hydrostatic vs. NonHydrostatic vs. Non--hydrostatichydrostatic



Necessity for terrain following coordinatesNecessity for terrain following coordinates



Activity BActivity B

PI: Bjørn Ådlandsvik (IMR)
• State of art of particle tracking methods
• Find good methods for particle tracking and select the 

best suited algorithm
• Develop and test the method



Activity CActivity C

PI: Jan Helge Fosså (IMR)
• High resolution studies
• Can the coral reef modify the currents toward more 

favourable conditions?
• Will the bottom topography be decisive for where the 

corals settle?
• Will the current condition effect the shape of reefs
• Real area modeling



Secrets revealed?Secrets revealed?
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