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Models

• Three dimensional system for marine applications

• Interfaces for models, spreadsheets, databases, and Internet

• PC Desktop & Web-enabled GIS applications

• Compatible with ESRI (arc-info) GIS



Mariculture data
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AquaModel 3-D Features
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Bioenergetics Model



Atlantic Salmon measurements and AquaModel

calculations
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Behavior of benthic subroutine: steady state conditions

defined for low and high rates of loading.
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Specific growth rate of aerobic microbial community as a

function of reactive carbon concentration (temperature,

oxygen saturating)



Change in specific growth rate of aerobic and anaerobic communities as

a function of O2 concentration. Temperature and concentration of

particulate organic carbon are saturating.



Respiration rate of aerobic microbial community and rate of

diffusion of oxygen into the sediments as a function sediment

02 concentration.  Oxygen concentration in the overlying

water is 7 g/m3, and nominal bottom flow.

aerobic respiration

diffusive supply from overlying water



Rate of H2S production by anaerobic community as a function of the sediment O2

concentration.   Calculations are for nominal temperature and concentrations of anaerobic

microbes and concentration of reactive, particulate organic carbon.



Simulation under constant, nominal conditions of temperature, water column O2,

bottom currents, and organic loading of the sediments. Steady state conditions

are established in about three months.
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Findlay & Watling ( 94, 95, 97 )



O2 Consumption to Carbon Flux



CO2 Production vs Carbon Deposition
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Gokasho Bay data

Figure 6.7.  Monthly values at the sediment boundary for the concentration of dissolved oxygen (upper left), acid volatile sulfides (lower left), and numerical

density (upper right) and biomass (lower right) of the macrobenthos.  The three plots are values for the farm site (o), a nearby pearl farm (.), and control

station (o).









Conclusions

• While the biological dynamics of benthic cycling of nutrients

is complicated, I propose that we have sufficient scientific

knowledge to successfully employ generalized models that are

tuned to local field measurements.

• These models will be used to find optimal sites for restoration

and intervention and define the parameters of sustainable

operations.

• The software that I have discussed is devoted to research on

managing marine resources.  If you are interested in using

either AquaModel or our EASy geographical information

system for your research, please contact me or introduce

yourself to me during our meeting.


