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Scientific underpinnings of TRaCK research
Important ecosystem services are
provided by rivers, floodplains, and
coastal zones
Natural flow regimes are critical to
ecosystem structure and function

Runoff from land to fluvial system
River-floodplain exchanges
River-estuary-coastal zone linkages

Many ecosystem services are supported
by natural fluxes of water, nutrients,
sediments, and organisms
Resource development (esp. water)
tends to alter flow regimes and
associated fluxes



Conceptual bases for TRaCK: Efforts so far

Conceptual dimensions of TRaCK discussed at
a series of meetings since 2004 including last
year at TISORL

Recognized the need for a set of models based on
season and riverscape setting

Pictorial models by Emily Saeck (Griffith Uni)
TISORL workshop focused on connectivity and
the natural regime of fluxes

Frequency, timing, duration, rate
Need for quantification of fluxes
Appropriate methods for northern Australia

TRaCK 1.1 project is engaged in development of
quantitative models (Neil Collier & Colette
Thomas)
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Value of conceptual ecological models
(CEMs)

CEMs serve to identify major
drivers and stressors, their
ecological effects, and attributes
or indicators of these responses
Help to understand complex
systems and interacting factors

“Working hypotheses”
Scientific consensus

Serve to define and communicate
research priorities
Useful in planning for
conservation (or restoration)
Starting point for quantitative
models



South Florida as a case
study for ecosystem

restoration and management

www.evergladesplan.org



Total System CEM for the Everglades (Ogden et al. 2005)



Everglades regional submodel example (Davis et al. 2005)



Florida Bay regional submodel example (Rudnick et al. 2005)



Pictorial model for the floodplain inundation regime
(artfully designed by Emily Saeck)



CEM for the floodplain inundation regime
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Pictorial model: Coastal aquatic production
 (by Emily Saeck)



CEM for coastal aquatic production
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CEM for provisioning services
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Usefulness of these models for TRaCK?

Each style has its advantages
and disadvantages
CEMs may be best to outline
causal relationships and the
structure of quantitative models

Data collection priorities
would ideally follow CEMs

Pictorial depictions may be
better for communicating with lay
audiences
Should further work on these
CEMs be a near-term priority?





Conceptual models



Project 5.1 Food webs: Upland streams
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Project 5.1 Food webs: Upland streams
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Project 5.1 Food webs: Upland streams

Strong interactors



Project 5.1 Food webs: Upland streams
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Distinctive features
Climate:

Wet/dry (strong dry
season)
Episodic storm runoff,
river flow

Low nutrient status
Low production
Vegetation less
palatable

High inorganic turbidity in
some systems

Seasonal isolation of
floodplain from river

Fewer aquatic refuges

Marine origin of floodplain
soils on coastal plains

Macro- to microtidal regimes
Oligotrophic marine

ecosystem


