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The Everglades Storm Water Treatment Areas: a found 
ecological experiment in resilience
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What do we mean with Resilience?

• Ecological resilience (Holling, 1973)
Capacity of an ecosystem to tolerate disturbance without switching to a 

qualitatively different state that is controlled by a different set of processes: 
allows for evolution, adaptation and different species assemblages

• Engineering resilience (Pimm, 1984)
Time taken to return to the pre-disturbance state, including 

original characteristics (major headache in restoration, esp. 
with climate change)
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Engineering resilience
The ability of a system to 

recover back towards the state it 
was in prior to disturbance 
(Holling 1973. Ann Rev Eco Syst)

Ecological resilience
The magnitude of 

disturbance that can be 
tolerated before the system 
changes its state (Pimm 1984 
Nature)

What do we mean with Resilience?
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The adaptive cycle
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Spring (k)
Damper (c)

Damped harmonic motion analogy
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Damped harmonic motion analogy
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Putting this into practice
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Operationalising Resilience
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So where are the STA’s in this? 

National Park Service

https://www.nps.gov/ever/learn/nature/cesires03-3.htm
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The Everglades Storm Water Treatment Areas: a found 
ecological experiment in resilience
• The general purpose and function of the STAs is to reduce phosphorus (P) in runoff water prior 

to discharging to the Everglades Protection Area. 
• The controls on the P removal process are therefore set by the internal biogeochemical, 

ecological and physical processes and conditions in each cell. 
• They are intrinsically engineered systems, in which the ecosystem is manipulated to obtain a 

desired outcome (retaining P, removing it from the water column).  
• The systems are stochastic, with frequent changes in ecological structure (emergent marsh to 

open water systems). The systems are also subject to frequent disturbance events (e.g. 
hurricanes).

If we consider a naïve, but exhaustive dataset over these systems then there may be three board 
expectations represented in the data:

1) The systems broadly function as engineered systems,
2) The systems are self organizing ecological systems, 
3) The systems are entirely stochastic 
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1) The systems broadly function as engineered systems,
2) The systems are self organizing ecological systems, 
3) The systems are entirely stochastic

So how does this relate to resilience?
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Exemplars of the outcome from the datamining exercise

Exemplars
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Spatial Analysis of a non-stationary process
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Modelling this a non-stationary process
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Verification of models vs patterns
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Verification of models vs patterns
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Verification of models vs patterns
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The adaptive cycle
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Temporal Analysis: how resilient are these systems? 

The Everglades Storm Water Treatment Areas: a found 
ecological experiment

STA 2 STA 5/6
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The Everglades Storm Water Treatment Areas: a found 
ecological experiment in resilience

If we now go back to our expectations; three board expectations represented in the data:

1) The systems broadly function as engineered systems,
2) The systems are self organizing ecological systems, 
3) The systems are entirely stochastic 

Unsurprisingly, they seem to operate as a 
hybrid of an engineered and self organizing 
ecological system. 
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