Modeling Fish Farm Operations and Impacts

by
Dale A. Kiefer
University of Southern California
Frank O’Brien & Jack Rensel

System Science Applications

s ——

I- F ! _.".-.-i_. -.;_ ke | 3 mi.mm{:ﬂﬂhh
-4 —'*'”?“fjlliﬂ“m L .,qmlmlﬁ Imﬂ ml—"— =

' 1

M:-I-"' _.;.h'_ﬂ', '.-.' '

._111. :

L =

Long Island Sound Bloextractlon Meetlr}g'1
Dec. 3-4, 2009 x
Stamford, Conn.

 Miro TR e et Google'"ﬂ‘t:{ﬂ'ﬁ%




AN INTERNET +——— EASY SOFTWARE
\ ARCHITECTURE

-

=

Real Time Feed
. . .
METVIEWER —
g . —a
PLUG m b=
> WEE BROWSERS
STORED
OCEAN —+ | Database | o | PROCESSOR
DATA - | AND
4 GRAPHICAL
| INTERFACE
SATELLITE N Imagery R o
IMAGERY E =
il . S
Models -
OTHER , | Std Format e = ;
SOURCES Files
T TS DESK TOP ANALYSIS

AND DEVELOPMENT

» 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
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Examples of Some User Controls
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Bioenergetics Model
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Atlantic Salmon measurements and AguaModel
calculations
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benthic respiration
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Behavior of benthic subroutine: steady state conditions
defined for low and high rates of loading.
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Benthic Dynamics
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Benthic Dynamics
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Specific growth rate of aerobic microbial community as a
function of reactive carbon concentration (temperature,
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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.
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Respiration rate of aerobic microbial community and rate of
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02 concentration. Oxygen concentration in the overlying
water i1s 7 g/m3, and nominal bottom flow.




AHZ2S (M/ (m2=d)

0.4}

PR e SedimentO2 (g/m3)
) 7

ps
h
(¥
s b
wn

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.
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02 Consumption to Carbon Flux
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CO2 Production vs Carbon Deposition
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Site A - All sample dates
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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 (0), a nearby pearl farm (.), and control

station (0).
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Conclusions

 While the biological dynamics of benthic cycling of nutrients
Is complicated, | 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 | 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.



