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Drivers: The major external driving forces 
that have large‐scale influences on natural 
systems.  Drivers can be natural forces 
(e.g., sea‐level rise) or anthropogenic .

Drivers
(e.g., sea level rise) or anthropogenic .

Stressors

Stressors: The physical or chemical 
changes that occur within natural systems 
th t b ht b t b th d i d

Ecological 
Effect

that are brought about by the drivers, and 
which are directly responsible for 
significant changes in the biological

components, patterns and relationships in 
natural systems.
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Ecological effects Drivers

Stressors

The biological responses caused by the 
stressors. The links in the conceptual 
models between one or more stressors 

Ecological 
Effects

and the ecological effects and attributes 
are diagrammatic representations of the 
working hypotheses that explain the g yp p
changes that have occurred in the 

ecosystems.
Attribute
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Attributes 

A parsimonious subset of all potential 
Drivers

biological elements or components of natural 
systems, which are representative of the 
overall ecological conditions of the system. 

Stressors
o e a eco og ca co d o s o e sys e

Attributes typically are populations, species, 
guilds communities or processes Attributes

Ecological 
Effectguilds, communities or processes. Attributes 

are selected to represent the known or 
hypothesized effects of the stressors (e.g., 
numbers of nesting wading birds), and the 
elements of the systems that have important 
human values (e.g., endangered species, 

Attribute

( g , g p ,
sports fishing). 

Measure



Measure DriversMeasure rivers

Stressors

The specific feature(s) of each 
attribute to be monitored to

Stressors

attribute to be monitored to 
determine how well that attribute is 
responding to projects designed to 

t th d ff t f th

Ecological 
Effect

correct the adverse effects of the 
stressors (i.e., to determine the 

success of the project).
Attribute

Measure



Working hypothesis via a conceptual model

DriversPrecipitation 
Decrease

StressorsReduced Flow to 
Freshwater Marshes

Ecological 
Effect

Loss of 
S b d

Loss of  EffectSubmerged 
Vegetation

Open
Water

AttributeSmall Fish 
Population

Wading 
Bird 

Population

Measure
Fish 

Counts, 
etc.
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Climate Change and Sea‐level rise

Altered volume, timing & distribution  Stressor

Driver

of regional hydropatterns
Stressor

Effects

From the 2005 Total System Ecological Model



Model Name
Sea‐Level Rise 

(Only)
Climate Change 
& Sea‐Level Rise

1 Total system conceptual ecological model ‐ yes

2
Loxahatchee watershed conceptual ecological 

model ‐ yes

A conceptual model of ecological interactions in
3

A conceptual model of ecological interactions in 
the mangrove estuaries of the Florida Everglades yes ‐

4 Lake Worth Lagoon conceptual ecological model yes ‐

5 Biscayne Bay conceptual ecological model yes ‐

6 A conceptual ecological model of Florida Bay yes ‐

Caloosahatchee Estuary conceptual ecological
7

Caloosahatchee Estuary conceptual ecological 
model yes ‐

8
St. Lucie Estuary and Indian River Lagoon 

conceptual ecological model yes ‐

9 Lake Okeechobee conceptual ecological model no no

10
Big Cypress regional ecosystem conceptual 

ecological model no no

Everglades ridge and slough conceptual
11

Everglades ridge and slough conceptual 
ecological model no no

12
Southern marl prairies conceptual ecological 

model no no



Climate Change: Ecological Aspects (not in previous models) 
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Climate Change:  Multi‐dimensional 
Aspects
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