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DEWHA Marine planning regions



Identifying ecological indicators

• Empirical approaches
• reference site methods: statistically compare the biological and 

physical conditions of “pristine” sites to “impacted sites”

• stress gradient methods: statistically identify ecosystem responses 
to sustained anthropogenic activity

• Theoretical approaches
• seek to understand the cause and effect mechanisms that link 

anthropogenic activity and ecosystem response

• nowadays usually couched within the DPSIR framework
• many methods
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Mapping threats: commercial fishing



Mapping the spatial (and temporal) relationship between KEFs 
and pressures



Mapping assets: TEPS (Chelonia mydas)



Why is the mapping important?

• Roles
• monitor pressures trends (required by the DPSR framework)

• constrains pressure scenarios by identifying relevant anthropogenic 
activities and valued ecosystem components

• helps identify the domain of the model

• helps identify future monitoring locations

• helps identify hotspots 
• SoE reporting

• Key challenges
• considerable scope for methodological improvement
• need to develop explicit interaction models – e.g. building on the Ecological 

Risk Assessment for the Effects of Fishing



Construct conceptual model of KEF-pressure interactions: 
sufficiency of methods
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Complexity of cause-effect relationship

† With difficulty



SW KEFS: Meso-scale eddies



Predict how the KEF will respond to pressures: Qualitative model
of  (warm core) meso-scale eddy

Source: Greenwood et al, 2007



Model structure uncertainty: capturing knowledge via signed 
digraphs



Potential indicators: Meso-scale eddy and climate change



Thank you

Wealth from Oceans Flagship
Keith Hayes, CSIRO Mathematics and Information Sciences

P: 03 6232 5260
E: keith.hayes@csiro.au
W: www.csiro.au/wfo

Contact Us
Phone: 1300 363 400 or +61 3 9545 2176
Email: Enquiries@csiro.au  Web: www.csiro.au


