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Agricultural and hydrologic modifications continue to
have consequences for the Everglades ecosystem.
Phosphorus (P) enrichment has accumulated in the
soils of different hydrologic units of the Everglades.
The canals that drain these units receive P loads which
can lead to the generation of legacy P in canals, with
consequences for downstream ecosystems.

Objective
To determine the interactions that affect phosphorus
dynamics in a given reach of an agriculturally impacted
Everglades canal by a mass balance approach using
STELLA® iconographic software

Figure 1: Right map
shows the Everglades
Ecosystem with the
main drainage canals
(green lines)indicating
high phosphorus loads
that are discharged
into the Everglades
Protected Area (EPA).
Top left map shows
the Everglades
Agricultural Area(EAA)
with the canals that
drain the unit.

Conceptual model and processes

• The conceptual model will constitute P stores
within two main compartments: water column and
sediments

• The processes governing the rates of mass change
of phosphorus between stores will be described by
first order kinetics and expressed as parameters in
equations

Figure 2: Conceptual Canal Phosphorus 
Dynamics  Model in STELLA ® 
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Model assumptions, calibration and validation

• Units of g P m⁻² d⁻¹ will be selected for P
transformation and transport and g P m⁻² for storages

• Simulations will be based on literature values on P
studies carried out on EAA canals, and unavailable
data either supplemented with values from similar
studies in rivers and wetlands, or assumed

• The model will be validated by comparing simulated
outputs with available water and phosphorus
empirical data

• Statistics such as root mean square error will be used
for error analysis

• Model simulations will determine the general
relationships that affect fate and transport of
agriculturally impacted canals.

• Input parameter values not available from EAA canals
will reveal knowledge gaps and highlight research
needs

• Since a mass balance approach is being utilized, the
model will be able to quantify the mass of internally
generated P within the canal and predict the time it
will take such legacy P contribution to diminish

• Sensitivity analysis of model parameters will identify
the dominant stores and processes influencing P
retention and export. This will provide insight into the
development of effective remediation strategies to
remove target phosphorus species from such canals

Table 2: Phosphorus stores and process equations

Table 1: Numeric representation 
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