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EXECUTIVE SUMMARY

This report has been prepared for the joint
Commonwealth/State Steering Committee which
oversees the comprehensive regional assessments
of forestsin New South Wales.

The comprehensive regional assessments (CRAS)
provide the scientific basis on which the State and
Commonwealth governments will sign regional
forest agreements (RFAS) for the major forests of
New South Wales. These agreements will
determine the future of the State’s forests,
providing a balance between conservation and
ecologically sustainable use of forest resources.

The Eden fauna modelling project was undertaken
to produce valid fauna models to predict the range
of, and quality habitat for, fauna species of the
area. These fauna models would then be used for
the assessment of high quality habitat for
significant priority species, and to provide digital
information for other project areas for use in
satisfying JANIS criteria (see Commonwealth of
Australia, 1997) relating to centres of endemism,
significant refugia, and areas of high biodiversity.

External fauna survey data, collected during the
Eden CRA fauna audit process, and data collected
on the Eden CRA summer 1996/97 surveys, were
collated and then validated by contracted experts
in preparation for the modelling process. Abiotic
and biotic environmental Geographic Information
System (GIS) layers for the Eden CRA area were
obtained. Various biotic and abiotic indices were
calculated by contracted experts and contextual
variables derived. All fauna species survey data
were designated as formal (presence-absence) or
incidental (presence-only) and survey method and
effort covariates assigned to the formal data.

Using S-PLUS and the completed fauna dataset
and GIS layers, predictive distribution models
were fitted for each species and their distributions
extrapolated across the entire Eden area.

For each model, statistics were derived indicating
the degree of fit of the model to the data and the
significance of each predictor (variable) used in
the model. The maps produced indicated the

probability of occurrence of each species across
the Eden area from 1-100%.

Models and maps for priority species (i.e.
threatened and forest-dependent species) were
evaluated by expert modellers and ecologists and
revisions to the models made as necessary. The
probability classes for each species’ modelled
distribution were grouped by the experts to reflect
areas considered to be core, intermediate or
marginal habitat. A number of species did not
produce viable models due to lack of data or poor
guality data.

The final modelled distributions were later
assessed and revised as needed by the CRA
Response to Disturbance project expert
workshops. The resultant modelled distributions
from these workshops were used for the
Conservation Requirements and Integration phases
of the Eden CRA.






1.INTRODUCTION

1.1 BACKGROUND

In 1992 the Commonwealth, State and Territory
governments agreed to the National Forest Policy
Statement. Arising from that agreement,
Comprehensive Regional Assessments (CRAS) are
being conducted throughout Australia to assess the
values of forested regions, with the aim of
establishing a comprehensive, adequate and
representative reserve system.

The first CRA region to be assessed in New South
Wales was the Eden area, where vertebrate fauna
surveys were conducted during the summer and
autumn of 1997 (see NSW NPWS, in prep.). Data
collected during these surveys and additional data
collated from previous surveys have been analysed
as part of the current Eden fauna modelling
project.

1.2 STUDY AREA

The Eden CRA region, comprising 813 760
hectares, extends from the Victorian border in the
south, north to Bermagui, east to the coast and
west to Bombala and the Monaro and Cann River
Highways (figure 1a). In the west, the region
borders the southern tablelands at around 1000
metres altitude. From there, to the east the
escarpment drops away down to the Bega Valley
and the coastal areas of Eden and Narooma.

The vegetation of the area predominantly
comprises wet and dry sclerophyll forests, with
small patches of rainforest on the escarpment and
southern facing gullies, coastal and plateau
heathlands, and scattered patches of grasslands and
grassy woodlands.

Mean annual temperatures of the region range
from 8°C on the tablelands to 15°C at the coast.

The Eden study area comprises 551 763 hectares
of vegetated areas and 261 997 hectares of cleared
land. Much of the forested areais contained in

State Forest land (199 350 hectares) or National
Parks (210 019 hectares) (figure 1b).

1.3 PROJECT OBJECTIVES

The aim of the Eden fauna modelling project was
to produce models to predict the distribution of
habitat for vertebrate fauna species of the area.
These models were required to satisfy JANIS
Biodiversity Criteria number five relating to the
protection of high quality fauna habitat, centres of
endemism, natural refugia and areas of high
diversity.
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Figure 1b
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2.METHODOLOGY

2.1 INTRODUCTION

The principle objective of the fauna modelling
project was to spatially extend (or interpolate)
fauna survey results throughout the whole study
area, based on modelled relationships between
fauna and remotely mapped environmental
attributes. The models were produced on an
individual species basisto enable definition and
evaluation of explicit conservation goals for each
species. This also enabled weighting of species
according to vulnerability and conservation need,
and allowed consideration of specific needs for
individual species. These elements were crucial
for the response to disturbance and conservation
requirements phases of the CRA process.

The methodology and results of the data audit and
survey phases of the Eden CRA project, which
generated data used in the current modelling
project, are described in detail in NSW NPWS (in

prep.).
2.2 PRIORITY SPECIES

Through a series of workshops and expert
consultation, alist of priority species was
compiled. These priority species weretargeted in
the collation of existing data, the design of the new
field surveys, and the derivation of models. Data
for non-priority species were also collected and
collated in the data audit and survey phases of the
project, and analysed, but were of lower priority
for editing and validation.

The 49 priority species, listed in table 2a, include
all threatened and forest-dependent vertebrate
fauna species for the area, and some species
considered vulnerable to forest disturbance (23
mammals, 18 birds, 4 reptiles and 4 amphibians).
Forest dependency was determined in the same
expert workshops. The species were sorted by
functional groups (i.e. arboreal mammals/
nocturnal birds; ground mammals; bats; diurna

birds; and reptiles and amphibians) for the
purposes of data validation and model processing.
Further information on the compilation of the
priority specieslist is documented in the data audit
and survey report (NSW NPWS, in prep.).

2.3 DATA SOURCES

The data used in the fauna modelling project were
collated from three sources: systematic survey data
from previous survey work; new survey data
collected as part of the Eden CRA project; and
non-systematic data.

The systematic data collated from previous survey
work included survey data from completed studies
that were collected using documented field
sampling techniques at a series of precise site
locations. Such data needed to include presence
and absence records for species and have awell
defined survey method and effort that was
preferably compatible to that of the CRA surveys.
Data from previous surveys were particularly
sought for the priority species and where large
data gaps were identified (see NSW NPWS, in
prep.).

The new survey data collected as part of the Eden
CRA project were collected throughout the Eden
area using an environmentally stratified sampling
regime, based on three environmental variables
(lithology, temperature and rainfall). Specified
field techniques were used for sampling each
functional group of fauna species at precisely
located sites (see NSW NPWS, in prep.). These
survey data were the major source of
presence/absence data for the species modelling
project, having consistent method and effort across
the area. Dueto the relatively small size of the
Eden CRA area, some sites were surveyed to the
north of the areato provide more data to enhance
the modelling analysis.
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Eden Fauna Modelling

TABLE 2A: PRIORITY SPECIES FOR THE EDEN FAUNA MODELLING

Forest TSC | ESP
Functional group Species Common Name deper:(denfy Act’ | Act®
ranking
Arboreals/Nocturnals’ Ninox connivens Barking Owl 3
Arboreals/Nocturnals Phascogale tapoatafa Brush-tailed Phascogale 3 \Y,
Arboreals/Nocturnals Petauroides volans Greater Glider®
Arboreals/Nocturnals Phascolarctus cinereus Koala 3 \Y,
Arboreals/Nocturnals Tyto novaehollandiae Masked Owl 3 \%
Arboreals/Nocturnals Ninox strenua Powerful Owl 3 \Y
Arboreals/Nocturnals Tyto tenebricosa Sooty Owl 3 \%
Arboreals/Nocturnals Petaurus norfolcensis Squirrel Glider 3 \Y,
Arboreals/Nocturnals Petaurus australis Yellow-bellied Glider 3 \Y
Ground Mammals Potorous longipes Long-footed potoroo 3 E E
Ground Mammals Perameles nasuta Long-nosed Bandicoot 3
Ground Mammals Potorous tridactylus Long-nosed potoroo 3 Y,
Ground Mammals Pseudomys fumeus Smoky Mouse 3 E
Ground Mammals Isoodon obesulus Southern Brown Bandicoot 3 E
Ground Mammals Dasyurus maculatus Tiger Quoll 3 \%
Ground Mammals Sminthopsis leucopus White-footed Dunnart 3 \Y
Bats Miniopterus shreibersii Common Bent-wing Bat 2 \Y
Bats Falsistrellus tasmaniensis | Eastern False Pipistrelle 2 \Y,
Bats Rhinolophus megaphyllus | Eastern Horeshoe Bat®
Bats Mormopterus norfolkensis | Eastern Little Mastiff-bat 2 \Y,
Bats Kerivoula papuensis Golden-tipped Bat 3 \%
Bats Scoteanax rueppellii Greater Broad-nosed Bat 2 \Y,
Bats Pteropus poliocephalus Grey-headed Flying Fox®
Bats Myotis adversus Large-footed Myotis 3 \Y,
Bats Miniopterus australis Little Bent-winged Bat 2 \Y
Bats Pteropus scapulatus Little Red Flying Fox 2
Bats Saccolaimus flaviventris Yellow-bellied Sheath-tail Bat 2 \Y
Diurnal Birds Botaurus poiciloptilus Australasian Bittern 1 Y,
Diurnal Birds Burhinus magnirostris Bush Stone Curlew E
Diurnal Birds Falcunculus frontalis Crested Shrike Tit 3
Diurnal Birds Calyptorhynchus lathami Glossy Black Cockatoo 3 \Y
Diurnal Birds Chalcophaps indica Emerald Dove 1
Diurnal Birds Pachycaphala olivacea Olive Whistler 3 \Y
Diurnal Birds Petroica rodinogaster Pink Robin 3 \Y,
Diurnal Birds Climacteris erythrops Red-browed Treecreeper 3
Diurnal Birds Xanthomyza phrygia Regent Honeyeater 3 E E
Diurnal Birds Lophoictinia isura Square-tailed kite 2 \Y
Diurnal Birds Lathamus discolor Swift Parrot 3 \Y, \Y,
Diurnal Birds Neophema pulchella Turquoise Parrot 2 \%
Diurnal Birds Daphoenositta chryoptera | Varied Sittella 3
Diurnal Birds Calyptorhyncus funereus Yellow-tailed black Cockatoo 2
Reptiles/Amphibians Litoria booroolongensis Booroolong Frog 3
Reptiles/Amphibians Acanthophis antarticus Common Death Adder®
Reptiles/Amphibians Pygopus lepidopodus Common Scaly-foot®
Reptiles/Amphibians Morelia spilota spilota Diamond Python 3
Reptiles/Amphibians Helioporus australiacus Giant Burrowing Frog 3 \Y,
Reptiles/Amphibians Litoria littlejohni Heath Frog 1
Reptiles/Amphibians Varanus varius Lace Monitor 3
Reptiles/Amphibians Mixophyes balbus Stuttering Barred Frog 3 V

*1 = common and widespread, found in forests, low priority; 2 = common but dependent on ecologically mature forests,
possibly affected by forestry operations, medium priority; 3 = critical species requiring conservation intervention, high
priority.

? Threatened Species Conservation Act 1996 (NSW): E = endangered; V = vulnerable.

* Endangered Species Protection Act 1992 (Commonwealth): E = endangered; V = vulnerable.

* Arboreal mammals and nocturnal birds.

® Species considered vulnerable to forest disturbance by the Response to Disturbance workshop, and added to list after
forest dependency ranking list was compiled.
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The non-systematic dataincluded simple locality
records for species from avariety of sources.
These data could only be classified as presence-
only, opportunistic or incidental due to there being
no systematic sampling methodology or survey
design and thus no species absence records.
However, such records could still be used
separately for modelling, and were useful for
species where there was insufficient systematic
data. Thiswas often the case for rare or cryptic
species which need to be surveyed using targeted
non-systematic (or often more specialised)
methods to increase chance of detection without
wasted survey effort in inappropriate areas. The
primary source of incidental datawas the Atlas of
NSW Wildlife (NSW NPWS, 1997), but some
opportunistic data were also collected on the CRA
systematic surveys. Data from many external
sources were also classified asincidental dueto a
lack of quantifiable or systematic survey
methodol ogy.

The sources of all data used in the Eden modelling
arelisted in appendix 2.1 which includes’ whether
data were classified as presence/absence or
presence-only for modelling. Further details on the
methods of classifying the datain thisway are
given in section 2.5.1. The data audit and survey
report (NSW NPWS, in prep.) contains more
information on the data audit process and sources
of records.

2.4 DATA MANAGEMENT

Data management procedures for the data audit
process and new survey data are described in full
in NSW NPWS (in prep.).

Collated datawere initially stored in aflat filein
MS EXCEL due to the unavailability of an
appropriate relational database. After the data
validation and cleaning process (see below) data
were transferred into a basic database in MS
ACCESS, for manipulation and preparation for
modelling.

A separate file was established in MS EXCEL to
store al information about the sources of the raw
data. Such information included details on the
survey design, methodology and effort, which
were later used to classify the data and derive
covariates for the modelling (see section 2.5.1).

2.4.1 Data Validation

Data collected for the priority speciesin the data
audit and survey phases of the Eden CRA project
(NSW NPWS, in prep.) underwent arigorous
validation process. A number of recognised
scientific experts (from CSIRO, State Forests of
NSW, universities and private consultants) were
contracted to validate individual records of the
functional group(s) of specieswithin their
particular field of expertise (see
Acknowledgements section).

The validation process involved checking the
validity of point locations (against known
geographical spread of a species) and species
identification (using location, observer expertise
and observation method). Thus some records were
rejected because:

» they were located outside the known
distribution of the species, and werein an
inappropriate habitat or area, or the accuracy of
the identification was questionable;

= the speciesidentification was questionable due
to:

— observer inexperience;

— therecord being from hair analysis which
was designated ‘probable’ or ‘possible’;

— the record being from a predator scat, and
either would have been difficult to
accurately identify or may not indicate the
true location of the species; or

- having an inappropriate method of
observation for that species.

Once the validated data were imported into MS
ACCESS, duplicate records were identified and
rejected. Many such duplicates were encountered
when data had been received directly from a data
source but had also been earlier entered into the
Atlas of NSW Wildlife. In such circumstances, the
record from the raw data source was retained as
the accompanying survey information enabled the
record to be accurately designated as
presence/absence.

Extensive problems were encountered with
‘pseudo-’ or ‘hidden’ duplicates which occurred
when data was received from more than one
source (usually Atlas and one other) but one data
field was different between the records, suggesting
a possible duplicate. The differing fields were
usually the observer name or data source
description, but sometimes were Australian Map
Grid references (AMGs) with variations of tens of

I 1
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metres. These differences reflected variationsin
data entry methods or accuracy. The original

retain. These problems highlighted the need for
even more rigorous quality control when collating

collector of the data was contacted in such cases to

external sources of data.

confirm which were the most accurate records to

TABLE 2B: FIELDS CONTAINED IN THE EDEN FAUNA MODELLING DATABASE

Data Table

Field Name Description

Table ID Identifies the source of the data. Combined with Record ID, forms the primary field for
this table.

Record ID With Table ID gives each record an individual identifier

Species code

Number
Start date
Start day
Start month
Start year
Finish date
Easting
Northing
Source
Model
Observation type

Reliability type

Accuracy index

Observer name
Observer initial
Survey length

Duplicates
Group
Effort
Method

Numeric identifier for each species according to Census of Australian Vertebrate Species
(CAVS). Used to link with the species table.

Observed abundance of species

Start date of survey or date of observation

Start day of survey or day of observation

Start month of survey or month of observation

Start year of survey or year of observation

Finish date of survey

Australian Map Grid easting (converted to zone 55)

Australian Map Grid northing (converted to zone 55)

Text identifier for distinct surveys

Data type (presence/absence, presence-only or rejection)

Type of observation of the species, e.g. trapped, observed, heard etc. Categories and
code used are from the Atlas of NSW Wildlife

Numeric code for reliability of species identification:

specimen in a public museum

specimen in other collections

voucher specimen used

specialist reliability

standard reliability

record under question

Numeric code for precision of geographic location:

within 10 metres

within 100 metres

within 1 kilometre

within 10 kilometres

within 100 kilometres

Surname of observer

Initials of observer

Indicates whether survey period is greater or less than one season (i.e. 90 days);
calculated from start and end dates

Identifies duplicate records

Identifies functional group / data type (i.e. formal/incidental) category
Numeric code for effort of survey

Numeric code for method of survey

Species Table

Field Name

Description

Scientific name
Common name
Species code

Animal type
Priority species

Scientific name (genus, species)

Common name of species

Numeric identifier for each species according to Census of Australian Vertebrate Species
(CAVS). This field is the primary field and used to link with the data table.

Functional group the species belongs to

Identifies species regarded as being of high priority for modelling and conservation
consideration

| ool
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A second check was also run on the ‘observation for presence/absence modelling as method and
type’ field (mostly contained in records from the effort are not considered in presence-only
Atlas and CRA surveys) to reject types that could modelling.

give inaccurate species identification or imprecise
geographical and thus environmental location of
the species. The observation types that were
rejected were (terminology from the Atlas of NSW
Wildlife): road, cat, dog or fox kill;
tracks/scratchings; scat (except koalas and
wombats); ‘in scat’; ‘in raptor/owl pellet’;
fossil/sub-fossil remains; miscellaneous; and ‘not
located'.

Before deriving the covariates, all data were
classified as either formal (presence/absence) or
incidental (presence-only ) as different modelling
techniques were to be performed on each. As
evident in appendix 2.1, many external data could
not be classified as presence/absence due to
systematic survey methods not being used, either
in the selection of sites or in the survey techniques
employed at the sites. Some data were collected
Records with an ‘accuracy of geographic location’ using methods that were too different to the CRA

code of four or more (i.e. +/- 10 and 100 data to be accounted for in the covariates (e.g.
kilometres) (see table 2b) were also rejected. transects instead of sites), and other data did not
Records with poor ‘reliability type’ (as per Atlas have enough supporting information to determine
of NSW Wildlife) were rejected at the expert accurately the methods and effort employed. These
validation stage. data were therefore classified as incidental.
Additionally, because species are processed in the
2.4.2 Database modelling software by functional groups (although

individual species models are produced), any
survey that only sampled a subset of species in any
one functional group had to be designated
incidental, otherwise the model would incorrectly
treat all the sites as absence records for the other
species in the functional group.

Due to the restricted time frame and funding, and
lack of an established relational survey database,
the collated validated data were imported into a
single table, the ‘data table’, in MS ACCESS
which contained the fields required for modelling.
Another smaller table, the ‘species table’, was
constructed to enable assigning species code, The wide variation in survey effort across all the
functional group and priority status to individual data used necessitated the use of a broad effort
species. The two tables were linked by the ‘species covariate with three levels:

code’ field. 1. long term, in-depth study i.e. intensive study

The fields in the two MS ACCESS tables are listed over a long time;
and explained in table 2b. The fields ‘start day’, 2. substantial general study i.e. basic study
‘start month’, ‘start year’ and ‘survey length’ were with greater than one visit over time, or

calculated within MS ACCESS for use in the

_ extensive study with only one visit;
modelling program. The ‘model’, ‘effort’,

‘method’ and ‘precision’ fields were assigned as 3. formal study but brief in scope i.e. only one
described in section 2.5.1 below, or using the point in time and small area of study.
rejection decisions from the validation process The method covariates were derived separately for
described above. each functional group and based on the survey

techniques used for detecting species in each.
2.5 PREPARATION OF

BIOLOGICAL DATA Ground mammals:

1. Elliott trap

2. hair tube
2.5.1 Derivation of method and effort 3. pitfall trap &/or cage trap
covariates

Bats:

Due to variation in survey method and effort 1. harp trapping
between the various external sources of systematic 2. Anabat (ultrasonic recording)
data and the CRA surveys, covariates were derived 3. mist netting
that would enable detection of any effect this 4. mist netting and harp trapping

variation may be having on the detectability of
species. The covariates were derived in
consultation with scientific experts and only used

Arboreal mammals and nocturnal birds:
1. spotlighting transects (walking or vehicle)

| ©I
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2. call playback
3. spotlighting transects and call playback

Diurnal birds:
1. observation plots 1-2 hectares
2. observation plots 4-5 hectares

Reptiles and Amphibians:
1. call playback
2. visual search
3. pitfall trap
4. habitat search

These covariates were assigned to the formal
recordsin the MS ACCESS database. In the
modelling they were used as factor covariates (as
opposed to continuous variables described in 2.6)
to determine whether they produced any effect on
the model results.

2.5.2 Exporting data from MS Access

The fauna species modelling was performed by
functional group (five groupings) and by datatype
(either presence-only or presence/absence). This
separation of data gave ten modelling categories.
For each modelling category, data needed to be
extracted from the MS ACCESS database into
three tables to be used by S-PLUS (StatSci, 1993)
and ARCVIEW Spatial Analyst (ESRI, 1996) to
generate the final models:

= a ‘species seen’ table detailing each species
within the functional group;

= a ‘site/visit’ table detailing each visit for a
functional group; and

= a ‘species data’ table which links the other two
tables by detailing which species were recorded
at each specific site/visit.

The ‘species seen’ table contained a record for
each species recorded for the functional group /
data type in the database. Each record detailed the
common and scientific name, the species code and
a unique record identifier.

The ‘site/visit’ table contained records giving
details of each unique visit to a site. That is, each
record had a unique combination of survey date
(day, month and year), site location (AMG),
observer, and method and effort. Each record was
given a unique numeric identifier (visit code). Two
fields were added, one to give each record a
functional group identifier and the other to give
each record a data type identifier (i.e. formal or
incidental).

The ‘species data’ table contained the species code
from the species table and matched it with the visit
code from the site table. Thus one record is given
for every unique combination of species and site
visit. Two additional fields were added, one to

give each record the same data type identifier, the
other to give each record a constant abundance (as
required by the model). (Abundance modelling

was not run in this project due to the lack of
sufficient, good quality abundance data).

Modelling was only performed on seasonal data
(i.e. where the survey period was less than ninety
days) so any data with long survey periods were
rejected before export to S-PLUS. However, for a
few species, the non-seasonal data were included
to boost the number of available records. This was
done for the high priority arboreal mammals and
nocturnal birds (due to the nature of the data), the
Common Death Adder and the Lace Monitor.

2.6 PREPARATION OF
ENVIRONMENTAL DATA

The fauna modelling project relied on the
development of adequate environmental layers
that are representative of the environmental
variables known to influence species’ distribution.
A number of workshops were convened with
experts familiar with the environmental needs of
the species being modelled and experienced in the
process of statistical modelling. The role of the
workshops was to derive a series of habitat indices
related to resource availability and structural
complexity of forest types in the study area. From
these workshops, various indices and variables
were chosen to be used in the modelling. Other
variables selected were based on those used in the
North East Forests Biodiversity Study (NEFBS)
(NSW NPWS, 1994a) and recommendations from
NSW National Parks and Wildlife Service (NSW
NPWS) modelling and ecology experts.

The variables used for modelling can be divided
into three categories; habitat indices, contextual
landscape variables and abiotic variables. The
separate variables for each of these categories and
their scales and sources are listed in table 2c and
discussed in more detail below.
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TABLE 2C: VARIABLES USED FOR EDEN FAUNA MODELLING

VARIABLE SOURCE DATA DEFINED BY
Habitat indices Grid size
tree hollows (actual) 100m KBS'/ CSIRO 20 ? vegetation mapping | Wayne Braithwaite, CSIRO
tree hollows (potential) 100m KBS' / CSIRO 20 * vegetation mapping | Wayne Braithwaite, CSIRO
nectar 100m KBS'/ CSIRO 20 ? vegetation mapping | Wayne Braithwaite, CSIRO
decorticating bark 100m KBS'/ CSIRO 20 ? vegetation mapping | Wayne Braithwaite, CSIRO
foliage nutrient 100m KBS'/ CSIRO 20 ? vegetation mapping | Wayne Braithwaite, CSIRO
ground cover 100m KBS'/ CSIRO 20 ? vegetation mapping | CSIRO consultants workshop
shrubs 100m KBS' / CSIRO 20 ? vegetation mapping | CSIRO consultants workshop
oldgrowth 1 100m IAP growth staging’ Nick Gellie, NSW NPWS
oldgrowth 2 100m IAP growth staging’ Daniel Connolly, NSW NPWS
Contextual landscape variables
% clearing within 1km 100m Eastern Bushlands Database® expert panel, also used in NEFBS®
% clearing within 2km 100m Eastern Bushlands Database® expert panel, also used in NEFBS®
% old growth within 1km  [100m IAP growth staging’ expert panel, also used in NEFBS®
% old growth within 2km [ 100m IAP growth staging’ expert panel, also used in NEFBS®
% high quality old growth {100m IAP growth staging® Simon Clarke, Environment &
within 1km Heritage Technical Committee
% high quality old growth {100m IAP growth staging® Simon Clarke, Environment &
within 2km Heritage Technical Committee
% rainforest within 2km 100m KBS/ IAP® growth staging expert panel, also used in NEFBS®
% rainforest within 1km 100m KBS' / IAP® growth staging expert panel, also used in NEFBS®
Abiotic variables
digital elevation model 25m Land Information Centre (LIC), DLWC Land Information Centre, DLWC
(DEM)
mean annual rainfall 100m LIC DEM/ESOCLIM Australian National University
mean annual temperature | 100m LIC DEM/ESOCLIM Australian National University
ruggedness 1km 25m LIC DEM Michael Drielsma, NSW NPWS
ruggedness 500m 25m LIC DEM Michael Drielsma, NSW NPWS
solar radiation index 25m LIC DEM /ESOCLIM Michael Drielsma, NSW NPWS /
Australian National University
terrain position 25m LIC DEM Michael Drielsma, NSW NPWS
topographic position 1km |25m LIC DEM Michael Drielsma, NSW NPWS
topographic position 500m | 25m LIC DEM Michael Drielsma, NSW NPWS
wetness index 100m LIC DEM Michael Drielsma, NSW NPWS
fertility index 100m geology, geochemcial and fertility data | CSIRO, Division of Wildlife and
Ecology, Canberra

!t Keith et al. (1996); 2 CSIRO (1996); * NSW NPWS (1996); * NSW NPWS (in prep.); *NSW NPWS (1994a)

2.6.1 Habitat indices

The expert workshop participants decided that the
following indices of fauna habitat were required:
tree hollows (actual), tree hollows (potential),
nectar, decorticating bark, foliage nutrient, ground
cover, shrub cover, and old growth.

The flora plot data from the South East vegetation
mapping project (Keith et al., 1995) (referred to as
the KBS vegetation map) was used to assign
values for all these indices (except old growth) to

growth stage codes from the Interim Forestry

Assessment Process (IAP) (NSW NPWS, 1996).

Wayne Braithwaite (CSIRO) derived the hollow,
nectar, bark and nutrient indices by firstly
assigning values to individual tree species (as

relative scores for trees in ‘mature’ forests) then

using the KBS plot data for tree species
frequencies, deriving indices for the individual
KBS forest types. The individual methods are
discussed below.

the mapped (modelled) vegetation types of the
second version map of that project (Keith et al.,
1996). These indices and values are listed in table
2d. The old growth indices were derived using

The ground and shrub indices were calculated by a
small workshop of CSIRO consultants (Mike
Austin, Peter Catling and Mike Doherty) using the
KBS plot data (structure and cover of shrub and

[N
[N
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ground layers). These and the old growth indices
are described further below.
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TABLE 2D: HABITAT INDICE VALUES ASSIGNED TO THE SOUTH EAST FORESTS VEGETATION
CLASSES

Class
no.

Vegetation class
(Keith et al., 1996)

Foliage
nutrient’

Decorti-
cating
bark®

Actual
hollows*

Potential
hollows*

Nectar®

Shrubs’®

Ground
cover®

1(38)

Dry Rainforest

1

3(37)

Rocky Tops Dry Shrub Forest

4(39)

Acacia Scrub

5(58)

Bunga Head Rainforest

6(40)

Coastal Warm Temperate
Rainforest

00|00 |W |~ |00

O|0O|0O|W

O |O|WIN

O |O(W|F

Rk lkN|-

NPk |w|-

WIN [P [P N

7(41)

Hinterland Warm Temperate
Rainforest

[ee]

o

o

o

o

N

i

8(44)

Cool Temperate Rainforest

9(43)

Mountain Wet Layered Forest

10(42)

Mountain Wet Layered Forest

11(45)

Tantawangalo Wet Shrub Forest

12(46)

Mountain Wet Fern Forest

13(47)

Hinterland Wet Fern Forest

14(48)

Hinterland Wet Shrub Forest

15(49)

Mountain Wet Herb Forest

16(50)

Basalt Wet Herb Forest

17(51)

Flats Wet Herb Forest

18(52)

Brogo Wet Vine Forest

N[O IN[([R|W MO0 (NN |00

19(53)

Bega Wet Shrub Forest

=

0

20(54)

Bega Dry Grass Forest

N0 | |~|O|”|M|ID|IDMIW|F

21(55)

Candelo Dry Grass Forest

[EnY
o

22(68)

Bombala Dry Shrub Forest

23(64)

Monaro Grassland (no trees)
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24(27)

Subalpine Dry Shrub Forest

=
o

=
o

25(26)

Sandstone Dry Shrub Forest

26(25)

Tableland Dry Shrub Forest

N[N~ [O|O

27(28)

Waalimma Dry Grass Forest

=
o

28(24)

Wog Wog Dry Grass Forest

29(23)

Nalbaugh Dry Grass Forest

30(22)

Wallagaraugh Dry Grass Forest

31

North Hinterland Dry Grass
Forest
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31

South Hinterland Dry Grass
Forest
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»
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»

w

o

o

32(11)

Coastal Dry Shrub Forest

=
o

33(12)

Coastal Dry Shrub Forest

34(13)

Brogo Dry Shrub Forest

35(15)

Escarpment Dry Grass Forest

36(16)

Dune Dry Shrub Forest

37(17)

Coastal Dry Shrub Forest

g (NG |OT|N W

38(18)

Southern Riparian Scrub

[EnY

0

39(19)

Northern Riparian Scrub

40(20)

Riverine Forest

41(10)

Mountain Dry Shrub Forest

42(9)

Coastal Dry Shrub Forest

43(7)

Mountain Dry Shrub Forest

44(6)

Foothills Dry Shrub Forest

45(8)

Mountain Dry Shrub Forest

46(3)

Lowland Dry Shrub Forest

47(4)

Eden Dry Shrub Forest

48(1)

Bega Dry Shrub Forest

49(2)

Coastal Dry Shrub Forest

50(5)

Genoa Dry Shrub Forest
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51(29) | Rock Scrub 4 3 5 1 1 2 2
52(59) | Mountain Rock Scrub (no trees) |0 0 0 0 0 0 0
Class |Vegetation class Foliage |[Decorti- |Actual Potential |Nectar* |Shrubs® |Ground
no. (Keith et al., 1996) nutrient' |cating hollows" |hollows* cover®
bark®
53(36) | Montane Heath 4 3 5 5 1 3 1
54(34) | Mt Nadgee Heath 2 1 7 2 1 2 4
55(33) | Coastal Lowland Heath 1 1 5 1 3 2 3
56(32) | Swamp Heath 6 5 5 5 4 2 4
57(35) | Lowland Swamp (no trees) 0 0 0 0 0 3 4
58(31) | Swamp Forest 7 9 4 10 7 1 4
59(30) | Sub-Alpine Bog 6 5 4 10 3 2 4
60(63) | Floodplain Wetlands (no trees) |0 0 0 0 0 0 0
61(56) | Coastal Scrub 5 1 4 3 8 2 3
62(57) | Beach Strand Grassland (no 0 0 0 0 0 0 0
trees)

63-66 | Estuarine Wetlands (no trees) 0 0 0 0 0 0 0
67-70 |Seagrass Meadows (no trees) |0 0 0 0 0 0 0

71 Subalpine Basalt Grass Forest |9 8 4 10 6 1 3

* Scores range from 0 - 10; * Scores from 0 - 5; ° Scores from 1 - 4.

The major difficulty in deriving these indices was
the lack of areliable vegetation layer that covered
the entire Eden study area. The four vegetation
maps available at the time were:

» theKaeith, Bedward and Smith (KBS)
vegetation mapping (Keith et al., 1996) i.e.
version two of the 1995 map;

» the CSIRO 120 unit vegetation mapping
(CSIRO, 1996);

» the CSIRO 20 class vegetation mapping
(CSIRO, 1996); and

» the Eastern Bushlands Database (NSW NPWS,
in prep.).
The KBS vegetation mapping did not extend fully
to the far north-eastern corner of the Eden study
area. Furthermore, as it was desirable to extend the
study area boundary further to the north for
modelling purposes (to encompass more survey
sites), the KBS mapping was deemed to be
insufficient on its own.

The algorithm used to produce the two CSIRO

maps was known to be flawed. Where the shape of
the DEM was used to identify areas as being either
aridge or a