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Figure 1: Owerhead Schematic of a “Typical” layout of fish farm sampling

transects over soft ccean bottom sites
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. Sediment Oxygen Stress
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Total Free Sulfides
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Nutrient Sensitivity Rating:
Percentage observations
<0.7uM DIN ~ 0.01 mg/L-N
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Naturally-occurring colonizing species (“biofouling”)
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Available on line at NOAA Aquaculture website







Potential Uses of Models




Types of Models used in Aquaculture

One-box
e Spreadsheet models or simple physics models, e.g., “tidal prism” flushing model
e Simplistic, easy for public to understand, sometimes accurate, often not, many assumptions

Multi-box: 2 and 3 Dimensional (Coupled)

Multiple cells in the grid, side by side (2D) or stacked vertically (3D)
Requires input from circulation model as inter-box exchange
Benthic, near-field (e.g., DEPOMOD, MUSMOD, ShellSIM)

Biophysical focus on sea or river bottom effect only

Localized and near to farm

Geographic Information System (GIS) linked to Aquaculture Model

Near or far-field benthic and water column model with companion GIS system

|Il

Three examples including EASy GIS and AquaModel “plugin” combination

Mainframe 3D fully coupled models

Princeton Ocean Model, Finite Volume Coastal Ocean Model, several other

Suited for future EbM models but expensive, difficult for coastal managers to initiate and use




From AquaDyn model
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» The only three dimensional GIS for marine applications
« Compatible with other GIS (ESRI Arc-Info)
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» Accepts plug in models like AquaModel that we will focus on today
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X-Y plots of
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Date

6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004
6/3/2004

Time
(mm/ddlyy) (hh:mm:ss)

00:00:00
00:05:00
00:10:00
00:15:00
00:20:00
00:25:00
00:30:00
00:35:00
00:40:00
00:45:00
00:50:00
00:55:00
01:00:00
01:05:00
01:10:00
01:15:00
01:20:00
01:25:00
01:30:00
01:35:00
01:40:00
01:45:00
01:50:00
01:55:00

Flow Growth Fish Pen Oxygen Nitrogen Phytoplank Zooplankt FecalWaste FeedWaste
Velocity Rate Biomass Oxygen Nitrogen 5:0:1) (5:0:1) ton (5:0:1) on (5:0:1) 5:0:1) (5:0:1)
(cm/sec)  (1/day) ko) (mg/l) (umn) (mg/l) (umn) (umn) (umn) (@/m3) (@/m3)

203 00 412,965 5.7 Q.5 Q.l Q.l 00 OO

c c

oL " 3 s ©

Within or 2 2 i S g < S S 3

Under Cage 2 S £ = = £ 2 2 bt

Q@ = ° = @ o © Q &) @

2 % o 3 > g 2 T T =

o 2 B @ = Z 8 ] ' 3

o O [ (m] p-a o N L — n

Units> cms' | 1/d MT mg L™ uM  fpgl” Jpgl" [gm® |gm® |gm?
Mean 8.4 0.01 483.9 5.47 1.06 0.06 0.09 0.02 0.06 0.75
SD 5.2 0.00 421.7 0.18 0.71 0.03 0.02 0.04 0.03 1.51
Change na na na -0.23 +0.91 -0.04 +0.04 +0.02 +0.06 +0.75
90th % 15.9 0.01 543.4 5.63 1.96 0.10 0.13 0.03 0.10 2.82

10th %




Model Validation, Tuning, Sensitivity Analyses

e Critical for success, often not performed
e Validation of component submodels or less likely in total
* Tracer experiments

e Perturbation measurements: upstream and
downstream example

e Extensive published record as starting point (avoid
wheel reinvention), some trends among fish taxa

e All around best database is for salmon, can be adapted to
other species after basic bioenergetics inputs

e One or more variables unknown: Sensitivity analyses
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