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Validating & Ground Validating & Ground TruthingTruthing Models Models 

For AquacultureFor Aquaculture

•• Models are simplistic representations of Models are simplistic representations of 
complex systemscomplex systems

•• They attempt to replicate what we see in They attempt to replicate what we see in 
the real worldthe real world

•• They can be used to predict outcomes of They can be used to predict outcomes of 
various scenariosvarious scenarios

•• They need They need ‘‘ground truthground truth’’ and realistic and realistic 
parameters parameters -- validationvalidation



Validating & Ground Validating & Ground TruthingTruthing Models Models 

For AquacultureFor Aquaculture

Aquaculture models at SAMS predict Aquaculture models at SAMS predict 
solids output from fish farms and their solids output from fish farms and their 

benthic effectsbenthic effects

•• DEPOMOD DEPOMOD -- for salmonfor salmon

•• CODMOD CODMOD -- codcod

•• MERAMOD MERAMOD -- sea bass & sea breamsea bass & sea bream

•• TROPOMOD TROPOMOD -- milkfish & tilapiamilkfish & tilapia

•• MUSMOD MUSMOD -- musselsmussels



DEPOMOD DEPOMOD -- predicting solids deposition from salmon predicting solids deposition from salmon 

farms for regulatory use farms for regulatory use -- using modelling to consent using modelling to consent 

biomass of farm using the Allowable Zone of Effect biomass of farm using the Allowable Zone of Effect 

(AZE) approach(AZE) approach
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DEPOMOD DEPOMOD -- Model predictions of solids deposition from a cage groupModel predictions of solids deposition from a cage group
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Grid generation modelGrid generation model Data sourceData source

BathymetryBathymetry RoxAnnRoxAnnTMTM surveysurvey

DEPOMOD input data for site investigationDEPOMOD input data for site investigation



Grid generation modelGrid generation model Data sourceData source

Particle tracking modelParticle tracking model Data sourceData source

BathymetryBathymetry RoxAnnRoxAnnTMTM surveysurvey

Hydrodynamic dataHydrodynamic data High quality current meter data, min. 15 day record (10 minute dHigh quality current meter data, min. 15 day record (10 minute data)ata)

DEPOMOD input data for site investigationDEPOMOD input data for site investigation

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.
QuickTime™ and a

TIFF (Uncompressed) decompressor
are needed to see this picture.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Grid generation modelGrid generation model Data sourceData source

Particle tracking modelParticle tracking model Data sourceData source

BathymetryBathymetry RoxAnnRoxAnnTMTM surveysurvey

Hydrodynamic dataHydrodynamic data

Food/faeces settling Food/faeces settling 

velocityvelocity
Normal distribution (e.g. faeces mean = 3.2 cm sNormal distribution (e.g. faeces mean = 3.2 cm s--11, s.d.=1.1 cm s, s.d.=1.1 cm s--11) ) 
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DEPOMOD input data for site investigationDEPOMOD input data for site investigation

High quality current meter data, min. 15 day record (10 minute dHigh quality current meter data, min. 15 day record (10 minute data)ata)



DEPOMOD input data for site investigationDEPOMOD input data for site investigation

QuickTime™ and a
 decompressor

are needed to see this picture.
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Random walk modelRandom walk model

Particle numbersParticle numbers

ResuspensionResuspension

kkhh (0.1 m(0.1 m22 ss--11) and ) and kkzz (0.001 m(0.001 m22 ss--11) ) -- GillibrandGillibrand & & TurrellTurrell, 1997, 1997

1.4*101.4*1066 particles started in a random position (x,y,z) in the cageparticles started in a random position (x,y,z) in the cage

DEPOMOD input data for site investigationDEPOMOD input data for site investigation

Critical threshold value  from field experiment Critical threshold value  from field experiment vvrr ≈≈ 9.5 cm s9.5 cm s--11
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Grid generation modelGrid generation model Data sourceData source

Particle tracking modelParticle tracking model Data sourceData source

Data sourceData sourceFeeding modelFeeding model

BathymetryBathymetry RoxAnnRoxAnnTMTM surveysurvey

Hydrodynamic dataHydrodynamic data

Faeces settling velocityFaeces settling velocity

Random walk modelRandom walk model

Particle numbersParticle numbers

ResuspensionResuspension

Food fedFood fed

Fish faeces wastedFish faeces wasted

No fish food wastedNo fish food wasted

1576 kg food d1576 kg food d--1 1 for whole group (10 pens (16m*16m*15m) per group)for whole group (10 pens (16m*16m*15m) per group)

15% (=100%15% (=100%--85% digestibility) of 91% (dry wt) of food fed85% digestibility) of 91% (dry wt) of food fed

According to diver observations only 1 trap contained food pelleAccording to diver observations only 1 trap contained food pelletsts

Normal distribution (mean=3.2 cm sNormal distribution (mean=3.2 cm s--11, s.d.=1.1 cm s, s.d.=1.1 cm s--11) from ) from 

experimentsexperiments

kkhh (0.1 m(0.1 m22 ss--11) and ) and kkzz (0.001 m(0.001 m22 ss--11) ) -- GillibrandGillibrand & & TurrellTurrell, 1997, 1997

1.4*101.4*1066 particles started in a random position (x,y,z) in the cageparticles started in a random position (x,y,z) in the cage

DEPOMOD input data for site investigationDEPOMOD input data for site investigation

High quality current meter data, min. 15 day record (10 minute dHigh quality current meter data, min. 15 day record (10 minute data)ata)

Critical threshold value  from field experiment Critical threshold value  from field experiment vvrr ≈≈ 9.5 cm s9.5 cm s--11



DEPOMOD input data for site investigationDEPOMOD input data for site investigation

Sediment traps for deployment inside (small blue traps) and outsSediment traps for deployment inside (small blue traps) and outside of cageside of cages



DEPOMODDEPOMOD

ABUNDANCE

SPECIES

BIOMASS

ORGANIC ENRICHMENT

Benthic componentBenthic component

Predictive curves for diversity indicesPredictive curves for diversity indices

••Can we put numbers on y axis?Can we put numbers on y axis?

After Pearson & Rosenberg



DEPOMODDEPOMOD

Benthic component Benthic component -- Shetland cod farmShetland cod farm

Ground Ground truthingtruthing

benthic data along benthic data along 

gradient, workboat gradient, workboat 

& winch& winch



DEPOMODDEPOMOD

Benthic component Benthic component -- Philippines tilapia farmPhilippines tilapia farm

Ground Ground truthingtruthing

benthic data along benthic data along 

gradient, canoe and gradient, canoe and 

sandalssandals



DEPOMODDEPOMOD

Benthic componentBenthic component

Predictive curves for diversity indicesPredictive curves for diversity indices
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www.sams.ac.ukwww.sams.ac.uk


