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Think of all the complex interactions
of the chemical, physical and
biological processes



AguaModel (Conceptual)
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So what was done that was new?

Wel | e. we wanted to be al
simul atirons (e. g. 18 mo
needed a lot of long term data sets



Objectives/Approach

1. Develop AquaModel to take environmental data sets
characteristic of a region including:
A Temperature, dissolved oxygen and inorganic nitrogen
A Components of the nitrification process
A Nitrogen from phyto- and zooplankton
A Irradiance and wind speed

2. Develop regional circulation data sets
A Validated circulation model for tides
A Tides superimposed with depth dependent weather
Induced currents

3. Perform regional fish farm waste modeling (AquaModel)
A8 @l ar ge oi 135 msillon fistaeaah s
A Investigate growth and dissolved oxygen
A Water column farm interactions using nitrogen
concentrations?




Modeling and Data Collection Site
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Temperature
Composite data set for 1-Year
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Temperature is needed for the growth-rate calculations and therefore

affects the loading rate (benthos and water column) i repeats after 1-
year



Dissolved Oxygen
Composite data set for 1-Year
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Ambient dissolved oxygen affects growth therefore production of wastes
(solids and dissolved). Values are higher during the colder months,

lower during the warmer months upon the location within the water
column



Dissolved Inorganic Nitrogen
Composite data set for 1-Year
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Note the levels and fluctuations of the ambient data throughout the year



Ammonium and Ammonia Composite data sets for 1-Year
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Information is included in the water
column NPZ dynamic model
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Nitrogen, Phytoplankton and Zooplankton

Composite data set for 1-Year
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Nitrogen concentration is related to the phytoplankton blooms that occur in
April and Sept. Ambient values affect the NPZ model results



Irradiance
Composite data set for 1-Year

OO0A site Irradiance
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Daily average amount of sunlight (irradiance) affects phytoplankton
production - enhances in the summer and limits in the winter



Wind Speed Data

OOA site Wind Speed
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Data set for 18 months. Affects the surface dissolved oxygen concentration
affecting growth and loading rates - Higher in the winter and lower in the

summer



Regional Hydrodynamics

Single point measurements do not
represent the large scale



Circulation Tidal Model

1. ADCIRC Model ,» -

5.40 cmisec —
3.60 cmisec —
1.80 cmisee =
0.00

2.Unstructured Mesh
(triangular elements)

3.Interpolated Bathymetry

4.High Resolution at
aquaculture site (~50 m)

5.Depth averaged results

Apply dominant tide elevations and phases at open boundaries
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Hydrodynamic model results of the tidal
velocities compared well to
observations

(see World Aquaculture Society 2010 presentation)



