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Project Outcomes

1) Characterise landscape-scale waterhole dynamics
« Waterhole persistence modelling
* Integrate with hydrologic time series

2) Demographic analysis
 Fish dispersal
 Survival/growth/carrying capacity of pools

3) Population modelling
« Sensitivity analysis
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Experiments

« Scenario development (including end-user consultation)

« Scenario modelling
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To illustrate this process, see the following examples:

1) To know how many of this year’s (t,) ‘0+" individuals
survive into the next year’s (t;) ‘1+' cohort of individuals.
For a population with “p,," individuals we would expect the
mortality of O+ individuals to reduce the number of
SUrvivors:

(t;) 1+ cohort = yo, * M _0+

2) For the number of ‘0+" individuals in the following year
we have to account for the breeding of mature individuals

(Ie I'l6+, I'l7+)

(t;) '0+' cohort = (Mg, * ) + (Mg, * )

In @ meta population model like ours, individuals will also
be controlled by the available habitat and resources in a
reach (this is the carrying capacity of a population) and the
difference in the immigration and emigration (movement
into and out of) between reaches.
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Biological responses to the
press and pulse of climate
trends and extreme events.
Nature Climate Change 8,
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Time to quasi-extinction (< 5th percentile abundance) across all scenari

odels and the surface below is the smoothed tensor spline modelled from these model results.
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Modelled extents of the Darling showing: a) the entire reach with each reach of sub-population

segments between barriers (red squares); b) a close view of the Menindee lakes system.

Annual Proportion Waterholes: Year = 2000
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Example 5km reach showing the annual waterhole persistence of 900 m? gridded areas of the
river for the year 2000. This persistence was used to calculate the annual available habitat a
karrying capacity of each reach alternate scenarios of cease to flow conditions.
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