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Plankton dynamics in a bottle.

Introduction




Example model: the coexistence of two
species
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Fig. 1. Left. Conceptual model of the coexistence of two zooplankton species feeding on the same
resource (CoExistenceModel_v0.mox). The yellow box represents the dynamics of the food
source. At transfer time, the food concentration isreset at initial conditions. Two species, Bosmina
and Daphnia, are consuming food. This process decreases the food stock while it increases the
biomass of the two plankton. Biomass is reduced because of losses due to respiration. Right.
Model parameters used in the nominal model.
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Step 1. First implementation of the model in Extend
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Step2: Calibration of the CoExistenceModel using
the evolutionary optimizer
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Setting up the objective function in Extend
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Setting up the Evolutionary optimizer
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Step 3. Model hierarchy and the reuse of model
parts as model building blocks

Adding hierarchy to the model
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A generic H-block for plankton dynamics
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A new block in ModL code to simulate the plankton dynamics
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/1 Declare constants and static variables here.

real dContents;

/1 This nessage occurs for each step in the sinulation.

on simulate

if (currentstep == 0)

el se

ContentsQut = StartContents;
}

I ngestionQut = Maxlng * Foodln / (Foodln + ks) * ContentsQut;
dContents = Assinmilation * IngestionQut - RespRate * ContentsCut;

ContentsQut = ContentsQut + dContents * deltating;
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Thig block calculates the population biomase
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Structure of PlanktonTank (CoExistenceModelLibrary.lix)
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real dContents;

~| .~ This message occurs for sach step in the simulation.
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dContents = Assimilation * IngestionOut - RespRate * ContentsOut;
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#7 If the dialog data is inconsistent for simulation, abort.
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Step 4. Documentation of the model blocks and the
model
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Documentation of the Help function of the Extend blocks PlanktonTank and

PlanktonDynamics
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Defining new tab Develop menu
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