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Glossary

LHCCREMS Lower Hunter Central Coast Regional
Environmental Management Strategy

LHCC Lower Hunter Central Coast
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Executive summary

The University of Melbourne was commissioned by LHCCREMS to conduct a pilot study
as the first phase of Module 2 of the LHCCREMS Fauna Survey and Mapping Project.
The purpose of the pilot study was to assess the likely accuracy and reliability of wildlife

habitat models to be constructed in the second phase of the project.

Our finding is that the overall coverage of systematic survey data and
the performance of preliminary models indicate that final models will
provide a sufficiently reliable tool, at the scale at which they will be
applied, for prioritizing areas within the LHCC region in terms of

habitat suitability for at least 9 of the 11 priority species.

Data were obtained from Module 1 of this project, as well as from the NPWS Wildlife
Atlas, and the systematic data module of the Wildlife Atlas known as the Biodiversity
Survey Subsystem (BSS). A large amount of high quality systematic survey data were
available through the BSS database. Data were compiled and filtered in order to construct
and assess a series of preliminary models for 11 priority species. Filtering removed data
older than 1990 and ensured that no two data points fell within 500m of each other.
Sufficient data remained for the construction and testing of logistic regression models
based on presence/absence data for 10 of the 11 species. The Barking Owl was the only
species with insufficient survey data for the construction of sufficiently reliable statistical

models.

Logistic regression models for 10 species were developed and tested using four-fold cross-
validation (Hastie et al. 2001). In each of four iterations, 75% of the available data was

used to conduct backward elimination variable selection and coefficient estimation. The
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remaining 25% of the data were used as a quasi-independent model evaluation set during
each of the four iterations. Models were evaluated according to their ability to discriminate
between presence and absence sites and their ability to correctly predict site occupancy
proportions at each iteration. Model discrimination was assessed with the non-parametric
Mann-Whitney U-statistic. Cohen’s Max-Kappa statistic was used to evaluate the extent to
which raw predictions matched observed site occupancy proportions.  Model
discrimination provides an indication of the usefulness of models for prioritizing areas in
terms of their relative importance as habitat for the particular species. Classification
accuracy (Max-Kappa) provides an indication of the usefulness of models for classifying
sites as either containing, or not containing the species using a cut-off probability

threshold.

Models for 4 of the 10 species exhibited strong discrimination ability achieving average
Mann-Whitney U-statistics greater than 0.75. Models for a further 4 species showed
moderate to strong discrimination with U-statistics between 0.70-0.75. A further 2 species
yielded models with average U-statistics of 0.69 and 0.61 where a model with perfect
discrimination yields a U-statistic of 1 and a random guesses will yield models with a U-
statistic of approximately 0.5. Max-Kappa scores varied from good to excellent for 4
models, and were fair for a further 5 models. Only 1 model exhibited fair to poor
classification accuracy. Max-Kappa scores obtained from preliminary models indicate that
most models will provide sufficiently reliable predictions of site occupancy for the relevant

species.

In addition, the proportion of bioclimatic strata sampled by currently available systematic
survey data was assessed for each species. This was necessary to ensure that fitted models
will be relevant over the full range of environments that occur within the region.

Bioclimatic strata were defined by four key variables; broad vegetation cover (7 classes),
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topographic position (3 classes), mean annual temperature (4 classes), and mean annual
rainfall (7 classes). A total of 384 strata were identified within forested areas of the greater
LHCC region, with 267 strata occupying greater than 50 hectares. Of the 267 substantive
strata, the proportion sampled by systematic surveys for each species ranged from 35-50%.
However, strata that were sampled for each species tended to occupy a large proportion

(56-78%) of the arial extent of the LHCC region.
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Key Recommendations

There appears to be insufficient survey data from within or around the LHCC region for
the construction of statistical models for the Barking Owl. It is therefore recommended
that expert knowledge and statistical models from alternative regions be integrated for the
purpose of developing habitat suitability indices for this species. Final prediction surfaces
should be refined and finally approved by at least two relevant experts prior to their use in

planning.

Analysis of available data and preliminary models indicate that sufficient data exist for the
development of reliable statistical models for 10" of the 11 priority species. It is therefore
recommended that these species be modelled using both presence/absence and presence-
only approaches, with the best approach for each species being identified using four-fold
cross-validation and expert evaluation. Presence/absence models should be favoured
unless there is compelling evidence in favour of presence-only models. Final models
should be specified using all available data appropriate to the favoured method, with
prediction uncertainty being estimated using the cross-validation approach. At least two
experts on each species should be consulted for the purpose of variable reduction prior to
statistical modelling, identification of possible functional forms and interaction terms, and

refinement and final approval of prediction surfaces.

T Particular expert attention should be paid to the Brush-Tailed Phascogale, for which limited survey data
are available for fitting statistical models, and the Green and Golden Bell Frog for which survey data are

geographically restricted.

LHCCREMS Module 2 Pilot Study 8
















































































































































	Project Team
	February 2001

	Table of contents
	Glossary
	Executive summary
	Key Recommendations
	Introduction
	Methods
	Species data
	Data sources
	Data handling

	Currently available habitat models
	Table 3.  The type, origin and composition of CRA habitat models for the LHCC REMS priority species

	Spatial data sources
	Table 4.  Data layers available as candidate predictors of habitat in the LHCC region.

	Developing and testing pilot models for the LHCC region
	Variable reduction
	Sampling candidate predictors
	Model building and evaluation

	Testing the spread of currently available data

	Results
	Pilot model performance
	Coverage of available survey data in relation to key bioclimatic strata

	Discussion of results
	Model performance
	The coverage of bioclimatic strata by survey data

	Recommendations
	General recommendations regarding modelling approaches
	Modelling platforms
	Expert models and expert involvement in statistical model development
	Variable reduction and determining functional forms of predictors
	Model Assessment
	Final habitat map production
	Forest growth-stage mapping
	Forest typing and vegetation mapping

	Specific recommendations regarding each species
	Yellow-Bellied Glider and the Squirrel Glider
	The Barking Owl
	The Powerful Owl, Sooty Owl and Masked Owl
	Koala
	Tiger Quoll
	Brush-tailed Phascogale
	Green and Golden Bell Frog
	Common Bent-Wing Bat


	Conclusions
	Acknowledgments
	Literature Cited
	Appendices
	
	Appendix 1. Climate surfaces available for habitat modelling in the LHCC region.
	Appendix 2. Scoping files used to define the candidate predictors and functional forms considered for pilot models.
	Appendix 3. Models produced in each fold of four-fold cross validation for each species.
	Yellow-Bellied Glider:
	Squirrel Glider
	Powerful Owl
	Sooty Owl
	Masked Owl
	Koala
	Tiger Quoll
	Brush-Tailed Phascogale
	Green and Golden Bell Frog
	Common Bent-wing Bat:




