


Modelling areas of habitat significance for vertebrate fauna and vascular flora in north east NSW 

A project undertaken as part of the NSW Comprehensive Regional Assessments 

April 1999




Modelling areas of habitat significance for vertebrate fauna and vascular flora in north east NSW

NSW NATIONAL PARKS AND WILDLIFE SERVICE

A project undertaken as part of the

NSW Comprehensive Regional Assessments

project number NA 23/EH
April 1999

For more information and for information on access to data contact the:

Resource and Conservation Division, Department of Urban Affairs and Planning

GPO Box 3927
SYDNEY  NSW  2001

Phone:  (02) 9228 3166
Fax:  (02) 9228 4967

Forests Taskforce, Department of the Prime Minister and Cabinet

3-5 National Circuit
BARTON  ACT  2600

Phone:  1800 650 983
Fax:  (02) 6271 5511

© Crown copyright April 1999

ISBN 1 74029 0313

This project has been jointly funded by the New South Wales and Commonwealth Governments and managed through the Resource and Conservation Division, Department of Urban Affairs and Planning, and the Forests Taskforce, Department of the Prime Minister and Cabinet.

The project has been overseen and the methodology has been developed through the Environment and Heritage Technical Committee, which includes representatives from the New South Wales and Commonwealth Governments and stakeholder groups. 

Project management

Geoff Moore

Keith Cherry

Michael Andren

Jill Smith

Daniel Connolly

Peter Banks

Carmel Flint

Peter Richards

Robert DeVries

Simon Ferrier

Report preparation

Jill Smith

Robert DeVries

Steve Wall

Data management

Michael Andren

Joanna Knight

Martin Stuart

Tessa Lock

Carmel Flint

Katrina Mackay

Veda Crossley

Peter Banks

GIS co-ordination and modelling

Guy Hodgson

Jill Smith

Anni Blaxland Faud

Peter Banks

Statistical and modelling advice

Simon Ferrier

Jennie Pearce

GIS & modelling assistance

Jennie Pearce 

Michael Drielsma

Robert Mezzatesta

Steve House

Mark Cameron

Ecological advice (fauna

Mick Andren

Peggy Eby

Sandy Gilmore

Rod Kavanagh

Brad Law

Frank Lemckert

Andrew McIntyre

Michael Mahony

David Milledge

Michael Murphy

Harry Parnaby

Ross Saddlier

David Scotts

Jim Shields

Andrew Smith

Terry Tweedie

Ecological advice (flora)

Mark Burgman

Jane Elith

Phil Gilmour

Andrew Benwell

Douglas Binns

Administrative assistance

Lynne Dalton

Network management

Tracey Starr

Philip Atkinson

Data contributions

Rod Kavanagh (SF NSW)

State Forests NSW

All contributors to the Atlas of NSW Wildlife 

Disclaimer

While every reasonable effort has been made to ensure that this document is correct at the time of printing, the State of New South Wales, its agents and employees, and the Commonwealth of Australia, its agents and employees, do not assume any responsibility and shall have no liability, consequential or otherwise, of any kind, arising from the use of or reliance on any of the information contained in this document. 

CONTENTS

Project Summary

1.  INTRODUCTION








        1[N.B. THE TABLE OF CONTENTS IS SET UP SO THAT CHAPTERS AND PAGE NUMBERS CAN BE AUTOMATICALLY UPDATED AS HEADINGS IN THE DOCUMENT ARE CHANGED: UPDATE THIS TABLE BY POSITIONING THE INSERTION POINT IN THE TABLE AND PRESSING THE F9 KEY] 


1.1     Background
1
1.2
Project objectives
1
2. ANALYSIS AND PREDICTIVE MODELLING OF SPECIES-HABITAT RELATIONSHIPS
3
2.1
Introduction
3
2.2
Modelling of Priority Fauna
5
2.3
Modelling the habitat of Threatened Vascular Plants
16
3.
RESULTS
23
3.1
Outputs
23
3.1
Fauna Models
23
3.2
Aquatic Fauna
1
3.3
Flora Models
2
4.
DISCUSSION
8
5.
APPENDICES
10
Appendix 5.1 Project Proposal, response to comments and Briefing notE to cOUNCIL
10
Appendix 5.2 REPORT ON Aquatic Priority Species for CRA Northern Region
25
Appendix 5.3 Metadata Statements for flora and fauna models
28


9References 





Tables

3Table 2a Grid Layers Developed For UNE/LNE modelling

Table 2b Fauna Species selected for modelling
6
Table 2c Grid Layers used in statistical modelling of fauna
9
Table 2d Statistical models run for north east CRA
13
Table 2e Covariate variables used in statistical modelling of fauna
13
Table 2f: Additional Grid Layers used in expert modelling
13
Table 2g Conservation Priority Rank for vascular flora
17
Table 2h Grid Layers used in modelling of flora
18
Table 2i Example of ArcView syntax used for Endiandra hayesii model
21
Table 3a Summary of the Fauna models developed for the CRA process
29
Table 3b The eight species of turtle occurring in the Northern CRA Region.
1
Table 3c Flora taxa modelled and assessed by expert workshops
2
Table 3d: Sources of error using the boolean overlay approach.
6


Figures

Figure 2a Example of the statistical model output for sooty owl presence absence GAM                         24
PROJECT SUMMARY

This working paper describes a project undertaken as part of the comprehensive regional assessments of forests in 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 major forest areas of New South Wales. These agreements will determine the future of these forests, providing a balance between conservation and ecologically sustainable use of forest resources. 

Project objective/s

The overall objective of the project was to identify areas of habitat significance for vertebrate fauna and vascular flora in the UNE and LNE CRA regions. This report covers those areas identified from modelled distributions of priority species categorised into classes of habitat quality.

Methods

Species-habitat relationships were derived using known distributions of species combined with abiotic, biotic, terrain, habitat and geographic layers within a GIS. These known species-habitat relationships were then used to model predicted distributions and thus areas of significant habitat for the species of concern.

Flora and fauna experts were used to validate the models and define areas of high-quality habitat for each species.

Key results and products

The key outputs from the project include:

· GIS layers derived for modelling species habitat relationships for forest flora and fauna;

· 146 habitat quality models for priority forest fauna;

· 131 habitat quality models for priority vascular flora.

1.INTRODUCTION

1.1 BACKGROUND

As part of the Regional Forest Assessment (RFA) Process, a Comprehensive Regional Assessment (CRA) was carried out on the Upper North East (UNE) and Lower North East (LNE) regions of NSW. The CRA provided information needed to develop a comprehensive, adequate and representative (CAR) forest reserve system, the establishment of which is an agreed outcome of the RFA Process. Predictive modelling is an efficient tool for conservation planning and reserve design. It is fundamental to meeting many of the objectives of the Comprehensive Regional Assessment (CRA).

Before the CRA process, the NSW National Parks and Wildlife Service (NPWS) had undertaken two major systematic flora and fauna surveys in the north east forests: the North east Forests Biodiversity Survey (NEFBS) (NSW NPWS 1994a) and the Natural Resources Audit Council Survey (NRAC) (NSW NPWS 1995). NSW State Forests (SFNSW) also completed 12 Environmental Impact Statements for forestry management areas throughout the north east. However, following the establishment of the boundaries of the Upper North East (UNE) and Lower North East (LNE) for the CRA process, it was clear that significant environmental gaps remained in the survey coverage.

A large survey effort was approved by the Environmental Heritage and Technical Committee (EHTC) and undertaken by the NPWS in 1996 and 1997 for fauna (Project number NA 01/EH) and threatened flora (Project number NA 22/EH). The modelling project reported here represents the next logical step in the process by applying the proven modelling techniques developed by the NPWS during (and since) the NEFBS project to this improved dataset covering the north east CRA regions.

1.2
Project objectives

The overall objective of the project was to identify areas of habitat significance for vertebrate fauna and vascular flora in the UNE and LNE CRA regions. Such areas of significant habitat were identified in two ways:

· from modelled distributions of priority species categorised into classes of habitat quality; and

· additional areas of habitat significance (such as areas of high biodiversity and natural refugia).

Specific objectives were to: 

· refine the GIS systems and statistical analyses required for modelling;

· identify, acquire and develop GIS layers needed for modelling;

· identify those species and groups of species to be modelled;

· collate, enter and check the relevant flora and fauna data;

· define high quality habitat;

· define other areas of habitat significance (such as areas of high biodiversity and natural refugia);

· derive habitat models based on the definitions developed; and

· provide the capacity, as circumstances change, to re-analyse areas of habitat significance for the duration of the CRA process in the North east Region.

However, not all of these objectives are covered in this report, some will be dealt with in other project reports.

The modelling project falls within three EHTC Project Areas: 2.1/5, 2.2 and 2.3. The key area is Project Area 2.2, “Analysis and predictive modelling of species-habitat relationships”. The role of this Project Area, as outlined in the EHTC Technical Framework, is to provide “a basis for defining and extrapolating the distribution of potential high quality habitat (JANIS biodiversity criterion 5) and critical habitat (endangered species legislation) for species of conservation concern, across unsurveyed areas of forest”. This project addresses the definition and mapping of high quality habitat.

Project Area 2.1/5, “Collection/collation of data on distribution and abundance of fauna and flora (aquatic)” was used to identify a number of priority, predominantly aquatic fauna species and collate data on their distribution for deriving habitat models.

The role of Project Area 2.3, “Derivation/mapping of areas of high diversity, centres of endemism, natural refugia, etc” is to identify “areas of general significance for flora and fauna, in accordance with JANIS biodiversity criterion 5 (and National Estate criteria)”. Project area 2.3 will be addressed in separate project reports (Project numbers NA 44/EH and NA59/EH).

Appendix 5.1 contains the original project proposal and other documents relating to the proposal.


2. Analysis and Predictive Modelling of Species-Habitat Relationships
2.1
Introduction

Species-habitat relationships were derived using known distributions of species combined with abiotic, biotic, terrain, habitat and geographic layers within a GIS. These known species-habitat relationships were then used to model predicted distributions and thus areas of significant habitat for the species of concern.

The GIS layers (or variables) used in modelling were those considered by experts to be the best predictors of the distribution of vertebrate fauna and vascular flora. The suitability of these variables for modelling distributions at a regional scale had been demonstrated in previous studies (NSW NPWS 1994a). For the CRA project new GIS layers were derived to cover more of the study area at a finer resolution of data than was previously available. The GIS layers derived for the CRA process are listed and described in Table 2a.

To undertake the species modelling, computers were installed that were capable of running ArcView (with the Spatial Analyst Extension), S-Plus, and modelling software developed by the NPWS in conjunction with Environment Australia.

Table 2a Grid Layers Developed For UNE/LNE mODELLING

Title
Name
Description

ABIOTIC 



Monthly maximum temperature
MaxTemp
Monthly maximum temperature value for each 100 m grid-cell, created from the ESOCLIM program.

Monthly minimum temperature
MinTemp
Monthly minimum temperature value for each 100 m grid-cell, created from the ESOCLIM program.

Annual average rainfall
Rainfall
Annual average rainfall value for each 100 m grid-cell, calculated from monthly rainfall data from the ESOCLIM program.

TERRAIN



Digital elevation model
DEM_fill
Digital elevation model with sinks filled, 25m grid-cells.

Solar Radiation corrected for terrain
Solrad
Produced by modelling the passage of the sun over the DEM and calculating the amount of solar radiation that falls on each grid-cell by allowing for shade and shadow due to terrain as well as scattering by the atmosphere. The process is repeated and summed over a sample day for each month of the year. These monthly values are transformed into correction factors by dividing them by the monthly values for a flat shadow free cell. The correction factors are then applied to the ESOCLIM values for flat solar radiation to derive the final values for solar radiation.

Skidmore topographic position. Mean difference in elevation
Nthtopp
A measure of the position of each grid-cell on a continuum between ridge (value = 100) and gully (value = 0). The raw values (0 to 1) were multiplied by 100 to convert to integer.

Topographic Index - 250 m window
Nth250t
A measure of the elevation of a cell in relation to the mean elevation value for a square window 250 m in dimension centred on the cell. Values can range from positive, indicating a cell with above average elevation for the window, to negative, indicating a cell with below average elevation for the window. This method provides a measure of the degree to which the elevation of the cell conforms or deviates from its neighbours. Local high positive values are indicative of ridges and local high negative values are indicative of gullies.

Topographic Index - 500 m window
Nth500t
A measure of the elevation of a cell in relation to the mean elevation value for a square window 500 m in dimension centred on the cell. Values can range from positive, indicating a cell with above average elevation for the window, to negative, indicating a cell with below average elevation for the window. This method provides a measure of the degree to which the elevation of the cell conforms or deviates from its neighbours. Local high positive values are indicative of ridges and local high negative values are indicative of gullies.

Topographic Index - 1000 m window
Nth1000t
A measure of the elevation of a cell in relation to the mean elevation value for a square window 1000 m in dimension centred on the cell. Values can range from positive, indicating a cell with above average elevation for the window, to negative, indicating a cell with below average elevation for the window. This method provides a measure of the degree to which the elevation of the cell conforms or deviates from its neighbours. Local high positive values are indicative of ridges and local high negative values are indicative of gullies.

Ruggedness Index – 250 m window
Nth250r
The ruggedness index assigned to a cell is the value returned from calculating the standard deviation of elevation values within a square window of 250 m dimension centred on the cell. Areas that receive low ruggedness values tend to be flat or undulating.

Ruggedness Index – 500 m window
Nth500r
The ruggedness index assigned to a cell is the value returned from calculating the standard deviation of elevation values within a square window of 500 m dimension centred on the cell. Areas that receive low ruggedness values tend to be flat or undulating.

Ruggedness Index – 1000 m window
Nth1000r
The ruggedness index assigned to a cell is the value returned from calculating the standard deviation of elevation values within a square window of 1000 m dimension centred on the cell. Areas that receive low ruggedness values tend to be flat or undulating.

Wetness or compound topographic index
Wetx100
Derived from terrain variables. An estimation of the volume of water draining to each part of the landscape as well as the landscapes ability to retain water due to slope. A cumulative value of flow through each cell in m2/m. Raw values have been multiplied by 100 to convert to integer.

Prescott Index
Prescott
Derived from mean monthly rainfall and mean potential evaporation per month with the effects of terrain considered

2.2
Modelling of Priority Fauna

Introduction

Many of the GIS layers available for modelling were not continuous across the entire UNE and LNE CRA regions. Discontinuities for several layers occurred in the west of the study area (west of the New England Highway) and south of the Hunter River. Models for fauna species south of the Hunter River were derived independently. The Sydney Zone Office of NPWS did the modelling south of the Hunter River and included systematic data collected from the Sydney Basin to satisfactorily model sandstone species in the LNE.

The Northern Zone Office of NPWS did the modelling north of the Hunter River for the remaining LNE study area and the UNE study area. The models for north and south of the Hunter River were combined into a single model covering the UNE and LNE study areas for the process of setting targets. Models were separated into the UNE and LNE study areas in preparation for the negotiation process.

Selection of Species

The focus for modelling was on a set of priority species determined by the Response to Disturbance Project (Project no. NA 17/EH). In addition, funding from Project Area 2.1/5 (Collection/collation of data on distribution and abundance of fauna and flora (aquatic)) was used to identify a number of priority, predominantly aquatic fauna and collate data on their distribution for deriving habitat models. The full report for this project is included in Appendix 5.2. The species which were modelled are listed in Table 2b.

Table 2b Fauna Species selected for modelling

Cavs
Species

Code
Name


NOCTURNAL BIRDS

174
Bush Stone-curlew

246
Barking Owl

248
Powerful Owl

250
Masked Owl

253
Sooty Owl

314
Marbled Frogmouth


DIURNAL BIRDS

17
Black-breasted Button-quail

21
Rose-crowned Fruit-Dove

23
Superb Fruit-Dove

25
Wompoo Fruit-Dove

183
Black-necked Stork

196
Black Bittern

261
Double-eyed Fig-Parrot

350
Superb Lyrebird

351
Albert's Lyrebird

355
Rufous Scrub-bird

428
Yellow-eyed Cuckoo-shrike

443
Grey-crowned Babbler

519
Eastern Bristlebird

35
Brush Bronzewing

 223
Red Goshawk

230
Square-tailed Kite

234
Pacific Baza

241
Osprey

258
Musk Lorikeet

264
Red-tailed Black-Cockatoo

265
Glossy Black-Cockatoo

268
Gang-gang Cockatoo

302
Turquoise Parrot

309
Swift Parrot

598
Painted Honeyeater

603
Regent Honeyeater

610
Mangrove Honeyeater

619
Yellow-tufted Honeyeater

324
Forest Kingfisher

345
Little Bronze-Cuckoo

376
White-eared Monarch

385
Hooded Robin

396
Pale-yellow Robin

405
Olive Whistler

413
Little Shrike-thrush

498
Chestnut-rumped Hylacola

686
Paradise Riflebird

868
Forest Raven


ARBOREAL MAMMALS

1133
Greater Glider

1136
Yellow-bellied Glider

1137
Squirrel Glider

1150
Eastern Pygmy-possum

1162
Koala


GROUND MAMMALS

1531
Dingo

1008
Tiger Quoll

1017
Brush-tailed Phascogale

1033
Dusky Antechinus

1045
Common Planigale

1165
Common Wombat

1175
Long-nosed Potoroo

1187
Rufous Bettong

1215
Brush-tailed Rock-wallaby

1234
Red-legged Pademelon

1245
Parma Wallaby

1259
Whiptail Wallaby

1260
Black-striped Wallaby

1401
Pale Field-rat

1438
Broad-toothed Rat

1455
New Holland Mouse

1464
Hastings River Mouse

1466
Eastern Chestnut Mouse

1500
Grassland Melomys


MEGABATS

1282
Pteropus alecto

1280
Pteropus poliocephalus

1290
Nyctimene robinsoni

1294
Syconycteris australis


MICROBATS

1303
Rhinolophus megaphyllus

1324
Nyctinomus australis

1336
Nyctophilus bifax

1341
Miniopterus schreibersii

1346
Miniopterus australis

1353
Chalinolobus dwyeri

1354
Chalinolobus nigrogriseus

1357
Myotis adversus

1361
Scoteanax rueppellii

1362
Scotorepens greyii

1369
Kerivoula papuensis

1372
Falsistrellus tasmaniensis

1377
Vespadelus pumilus

9029
Scotorepens sp 1

1025
Vespadelus troughtoni

1329
Mormopterus norfolkensis

9028
Mormopterus sp 1

1364
Scotorepens balstoni


FROGS

3007
Assa darlingtoni

3008
Mixophyes fleayi

3073
Mixophyes balbus

3075
Mixophyes iteratus

3137
Crinia tinnula

3166
Litoria aurea

3168
Litoria booroolongensis

3169
Litoria brevipalmata

3184
Litoria freycineti

3186
Litoria subglandulosa

3190
Litoria jervisiensis

3202
Litoria olongburensis

3219
Litoria revelata

9005
Philoria sthn sphagnicolus

9007
Philoria richmondensis

3107
Philoria kundagungan

3108
Philoria loveridgei

3109
Philoria sphagnicolus

9006
Philoria sp 2 (pughi)

3217
Litoria piperata

3042
Heleioporus australiacus

3039
Litoria littlejohni

3117
Pseudophryne bibronii


SNAKES

2615
Austrelaps ramsayi

2640
Acanthophis antarcticus

2645
Cacophis harriettae

2665
Drysdalia coronoides

2675
Hoplocephalus bitorquatus

2677
Hoplocephalus stephensii

2723
Tropidechis carinatus

2676
Hoplocephalus bungaroides 


LIZARDS

2139
Underwoodisaurus sphyrurus

2182
Tympanocryptis diemensis

2245
Hypsilurus spinipes

2293
Coeranoscincus reticulatus

2294
Ophioscincus truncatus

9004
Saproscincus challengeri 

2453
Lampropholis caligula

2467
Cautula zia

2468
Ctenotus eurydice

2550
Eulamprus kosciuskoi

2552
Eulamprus murrayi

2559
Eulamprus tenuis

2687
Saltuarius swaini

2720
Eulamprus martini

2764
Saproscincus galli

2765
Saproscincus rosei

2124
Eulamprus tryoni

sori
Saproscincus oriarus "North coast"

swyb
Saltuaris wyberba

9058
Lampropholis elongata

2287
Varanus rosenbergi


TURTLES

9061
Emydura sp 1

9059
Elseya georgesi

9103
Elseya sp 2 (Gwydir & Namoi)

9060
Elseya purvisi

Locality Records

The database used for the habitat-quality models was composed of point locality records for priority fauna derived from internal and external sources, including the Atlas of NSW Wildlife, State Forests EIS surveys, NEFBS, NRAC, the Joint Old-Growth Forests Project (JOGFP) (Clode and Burgman 1997), and many external records from private individuals. Data that were collected systematically, consistently and recording when a species was present at a site as well as when a species was absent from a site were used for the statistical modelling of presences and absences. This systematic dataset consisted of standard sites surveyed during the NEFBS, NRAC and CRA surveys. State Forest EIS data, where available, was assessed for consistency with the NPWS methodology. Compatible systematic data were added to this dataset. In addition, opportunistically gathered point locality records were compiled for the priority species, particularly for those species that lacked sufficient systematic data to derive presence/absence models. These additional records were used to derive presence only models. Only records that were validated accurate to within 100 metres or less were used for input to the modelling process.

Habitat Layers

GIS layers considered important for fauna habitat modelling were derived as part of another project and were available for use here. These habitat layers, based on vegetation and growth-stage information, were found to provide significant additional information for modelling fauna distributions to abiotic environmental layers (Pearce et al. in prep. [a]). However, because the forest-type and growth-stage data were only available for public land these habitat layers were also constrained to the domain of forest on public land. The habitat layers were used in the modelling and to refine distributions. The layers predict habitat attributes thought to be relevant to the distribution of fauna (for example, tree hollow index, nectar index) and were derived by an expert panel of three fauna ecologists assigning values to unique combinations of vegetation and growth-stage. Ten habitat layers were developed and expressed as spatially explicit layers describing the mean index value within a square centred on the site, and a half-edge length of 500 m. The habitat layers used in modelling are listed in Table 2c. Forest ecosystems and growth-stage mapping across all tenures were derived as part of the CRA process but were not available at the time of modelling.

Derivation of Models

Modelling strategies included presence/absence models, presence models and expert (or qualitative models). The modelling software developed by NPWS and Environment Australia was used to fit and extrapolate preliminary statistical models across the north east forests.

Statistical models

For each species, forward stepwise Generalised Additive Models (GAM) were used to develop a logistic regression model relating species presence to mapped layers. The methodology was developed in the NEFBS study (NPWS 1994).

Presence-only GAMs were run for all priority species with ten or more records. Presence/absence GAMs were also run for species with data on systematic presences and absences. Grid layers (variables) used in the modelling are listed in Table 2c. Several of the layers, notably the habitat layers were confined to public land. Table 2c indicates which layers covered the complete forest domain and which layers were constrained to forest on public land, referred to as the “public land domain”.

Trials of abundance modelling indicated that no significant improvement could be expected using the available dataset and predictions from direct abundance models performed no better as a relative index of abundance than predicted probabilities of occurrence generated by logistic regression modelling (Pearce et. al. in prep. [b]). Further, since some datasets were not suitable for abundance modelling in their current form (particularly the State Forest EIS data), there was a very significant gain in the quantity of data available if presence/absence modelling was used. Consequently, abundance modelling was not undertaken.

North of the Hunter River, statistical models were run over two domains: one covering all forest across the study area (forest domain); and a domain limited to forest on public land (public land domain) (Table 2d). For species with ten or more systematic records there were four statistical model outputs to evaluate. The statistical models restricted to public land included all the layers available to the models over the whole forest domain, in addition to habitat layers that were only available on public land. These additional models were included because of the expected importance of the habitat layers as predictors in the modelling process. South of the Hunter River, all the layers used in the modelling covered the whole forest domain, therefore models were only run over the one domain of all forest (Table 2d).

Covariate variables were included in presence/absence models to account for variation in survey technique (survey method and survey effort) and timing between survey data (survey season). The covariate variables used differed between species groups and are listed in Table 2e.

Summary statistics describing the model outputs were supplied to faunal experts. The models were evaluated by these experts to select the best model for the process. Figure 2a shows an example of the summary statistics for the model selected for the Sooty Owl. Experts only selected models restricted to the public land domain where, in their opinion, the model was significantly better than the models over the whole forest domain.

Cross-validation of models could not be completed within the time lines.

Expert Models

Where statistical models were judged by the expert panels to be inadequate, qualitative or expert models were derived. Generally this process was undertaken using ArcView GIS software to report validated fauna point localities against the GIS layers to determine the range encompassed by the point records for each layer. For the development of expert models some additional GIS layers were used for some species. These additional layers are listed in Table 2f. Following expert consideration of the layers relevant to the species and the ranges reported, an expert model was derived. Alternatively, ecological relationships were defined based on recorded localities and expert knowledge of the species. The experts used their knowledge of ecological relationships combined with the environmental ranges of selected variables to build equations in ArcView to model high quality habitat for species.

In addition, where necessary, expert modelling was used to complete models in the study area west of the New England Highway where few data were available. Some additional GIS layers were used to derive expert models, these are listed in Table 2f.

Table 2c Grid Layers used in statistical modelling OF FAUNA

Title
Name
Domain
Description

GEOGRAPHIC 




Easting
Longitude
Forest
Grid-cell values indicate the AMG easting coordinate at 100 metre intervals.

Northing
Latitude
Forest
Grid-cell values indicate the AMG northing coordinate at 100 metre intervals.

BIOTIC 




Vegetation system
Veg2
Forest
Vegetation system mapped from Landsat TM imagery, merged into three classes: 1=rainforest 2=wet sclerophyll vegetation 3=dry sclerophyll vegetation.

Rainforest within 500 m
Rf0500 
Forest
Spatial index derived by averaging (with inverse distance weighting) the modelled probability of rainforest in all cells within a 500 m radius of a site.

Rainforest within 1 km
Erainf1k (Sydney Zone only)
Forest
As for rainforest (Rf0500) but within a 1 km radius.

Clearing within 2 km
Clr2000
Forest
Percentage of cells within 2 km of a site that are cleared.

Wet sclerophyll vegetation within 500 m
Hsq0500
Forest
As for rainforest (Rf0500) but based on wet sclerophyll vegetation.

Wet sclerophyll vegetation within 1 km 
Emoist1k

(Sydney Zone only)
Forest
As for rainforest (Rf0500) but based on wet sclerophyll vegetation within a 1 km radius.

Dry sclerophyll vegetation within 500 m
Lsq0500
Forest
As for rainforest (Rf0500 ) but based on dry sclerophyll vegetation.

Dry sclerophyll vegetation within 1 km 
Ewood1k

(Sydney Zone only)
Forest
As for rainforest (Rf0500) but based on dry sclerophyll vegetation within a 1 km radius.

Logging within 500 m and 2 km
Log0500
Forest
Spatial index derived by averaging (with inverse distance weighting) logging within 500m radii of site: 0=light 50=moderate 100=heavy.

ABIOTIC 




Mean annual temperature
Tavib10
Forest
Mean of the maximum and minimum monthly temperatures. Created from the monthly temperature data from the ESOCLIM program where available over the IBRA region. Raw values have been multiplied by 10 to convert to integer. Units are degrees Centigrade multiplied by 10.

Minimum temperature of the coldest month
Tminib10
Forest
Annual average minimum temperature. Created from the monthly temperature data from the ESOCLIM program where available over the IBRA region. Raw values have been multiplied by 10 to convert to integer. Units are degrees Centigrade multiplied by 10.

Mean annual rainfall in mm
Rainibra
Forest
Created from the monthly rainfall data from the ESOCLIM program where available over the IBRA region.  Additional data from the NEFBS were used where ESOCLIM data were not available. (Created by merging rainnefbs, Esoclim rainfall at 100 m and Esoclim rainfall at 250 m to cover the IBRA region with the best available data.)

Rainfall in the driest quarter
Dqrainmm
Forest
Derived for the NEFBS. Values are in mm.

Soil depth
Sdepmm
Forest
Mean soil depth in mm predicted from a model relating sampled soil depths to climate, geology and topography.

Soil Fertility
Soilfert
Forest
Soil fertility class 1 (low) to 5 (high) derived from soil landscape mapping and modelling of geochemical data.

Soil Fertility
Fert12class

(Sydney Zone only)
Forest
Soil Fertility Class 1 to 12 derived from soil landscape mapping. Categorical variable.

Moisture index
Mindex100
Forest
Index of site wetness derived from a water balance algorithm using rainfall, evaporation, radiation and soil depth as inputs. Raw values have been multiplied by 100 to convert to integer and range between 0 (dry) and 100 (wet).

TERRAIN 




Solar Radiation corrected for terrain
Solrad
Forest
An annual average solar radiation value for each 100 m grid-cell. Calculated using the influence of terrain and the effects of shade and shadow.

Skidmore topographic position
Nthtopp
Forest
A measure of the position of each grid-cell on a continuum between ridge (value = 100) and gully (value = 0).

Topographic Index - 250 m window
Nth250t
Forest
Elevation of a cell in relation to the mean elevation value for a square window 250 m in dimension.

Topographic Index - 1000 m window
Nth1000t
Forest
Elevation of a cell in relation to the mean elevation value for a square window 1000 m in dimension.

Ruggedness Index – 250 m window
Nth250r
Forest
The standard deviation of elevation values within a square window of 250 m dimension.

Ruggedness Index – 1000 m window
Nth1000r
Forest
The standard deviation of elevation values within a square window of 1000 m dimension.

Wetness or compound topographic index
Wetx100
Forest
Derived from terrain variables. A cumulative value of water flow through each cell in m2/m.

Digital Elevation Model
DTMSyd

(Sydney Zone only)
Forest
Derived elevation (m) as a continuous variable.

HABITAT 




Exotic predator (Fox) index
Pred0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. Relative exposure of terrestrial and scansorial fauna to predation by Fox based on size of predator population (elevation classes of Forest-type [FT]) and understorey structure (derived from FT & GS) influence on Fox foraging patterns and prey avoidance.

Nectar index
Nect0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. Derived from published and expert knowledge of nectar volume of overstorey species (FT), floral density (GS) and the duration of flowering.

Litter index (fine)
Litf0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. Index is of relative invertebrate availability throughout year. Fine litter as a product of accumulation rate (productivity - FT & GS) and its turnover rate (a product of nutrient, moisture and soil depth).

Litter index (coarse)
Litc0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. As for Fine litter index (Litf0500) but includes other foraging (and basking) substrates such as logs. Growth-stage (and disturbance) exert a stronger influence on values.

Fleshy fruit index
Fles0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. Fleshy fruit based on overstorey and understory floristic composition (FT) and production rates (GS).

Decorticating bark index (aerial accumulation)
Deco0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. Aerial bark accumulation (as invertebrate microhabitat and vertebrate foraging substrate). Values based on annual production (GS), bark form and tree architecture (FT).

Foliage nutrient index (non-eucalypt)
Foln0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. Foliage nutrient index based on recorded N2 levels of dominant overstorey species (FT) and production rates (FT & GS) in non-eucalypt forest-types.

Foliage nutrient index (eucalypt)
Fole0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. Foliage nutrient index based on recorded N2 levels of dominant overstorey species (FT) and production rates (FT & GS) in eucalypt forest-types.

Foliage profile complexity index
Stru0500 
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. An index of structural complexity (number of strata plus gaps between and within strata) based on site-quality (FT) and GS.

Hollow index
Holl0500
Public Land
Spatial index derived from forest-type (FT) and growth-stage (GS) data by averaging (with inverse distance weighting) the values in all cells within a 500 m radius of a site. An index of hollows as a roosting or nesting resource, based on the tendency of the tree species to produce hollows (FT) and their ontogeny (GS).

Table 2d Statistical models run for north east CRA



DOMAIN


MODEL TYPE
South of Hunter River 
North of Hunter River 
North of Hunter River 


All Forest Domain
All Forest Domain
Public Land Domain

Presence-only GAM
X
X
X

Presence/Absence GAM
X
X
X

Table 2e Covariate variables used in statistical modelling OF FAUNA

Fauna Group
Survey Method
Method

Covariates (no.)
Effort

Covariate (no.)
Season

Covariate (no.)


North of Hunter River




Diurnal birds
Diurnal birds
1

1

Nocturnal birds
Nocturnal playback
1
1


Arboreals
Spotlighting data
1
1



Spotlighting & nocturnal playback data combined
3



Small mammals
Elliott trapping

1


Tiger Quoll
Tiger Quoll
4



Bats
Harptrapping & Anabat combined
2
1
1


Anabat
1

1


Harptrapping

1
1







Fauna Group
Survey Method
Method

Covariates (no.)
Effort

Covariate (no.)
Season

Covariate (no.)

Herps
Nocturnal Herps

1
1








Pitfall
2




Diurnal herps

1



Diurnal herps & pitfall combined
3




South of Hunter River




Birds


1
1

Reptiles


1


Table 2f: ADDITIONAL Grid Layers used in EXPERT modelling

Title
Name
Domain 
Description

BIOTIC 




Forest-type mapping
Fortype
Public Land
The Forestry Commission forest-type classification for Crown land.

Broad vegetation
Broadveg
Forest
Derived from Landsat TM imagery (Eastern Bushlands Database) dated approx. 1990. Categories: 1=Rainforest; 2=Moist Open Forest; 3=Dry Open Forest; 4=Woodland; 5=Coastal Sclerophyll Complex; 6=Plateau / Rocky Complex; 7=Disturbed Remnant Forest; 8=Plantation; 9=Cleared/Nonforest; 10=Unmapped.

Forest leagues 
Ftmerge
Public Land
Forest leagues developed for the IAP

Forest Ecosystems
Altpne13

Unetnt1

Lnextnt1
Forest
Forest Ecosystems derived from a combination of: (1) The Forestry Commission forest-type classification for Crown land; and (2) the pre-1750 modelled forest ecosystems cut to exclude Crown land. The layer includes private land but is limited to extant vegetation. Spatial interpolation from this layer is unreliable due to significant inaccuracies and inconsistencies, although the layer is still very useful as a tool to interpret habitat models.

Mangroves
Mangroves
Forest
Mangroves

SEPP14 Wetlands
SEPP14
Forest
Wetlands

1:250,000 Rivers
Riv250k
Forest
1:250,000 Rivers

ABIOTIC
 



Geology
Iapgeol
Forest
Geological types as mapped by the Department of Mineral Resources from 1:250,000 maps, digitised and grouped by the NPWS. Cell size is 200 m. Categories are: 1=Quaternary sand; 2=Quaternary alluvium; 3=Basic igneous rocks; 4=Acid volcanics; 5=Granitic rocks; 6=Leuco-granitic rocks; 7=Serpentinite; 8=Limestone; 9=Quartz sandstone; 10=Metasedimentary rocks (high % quartz); 11=Metasedimentary rocks (low % quartz).

Geology
Nzgeol
Forest
Geology types

Sand bodies
Sandbod
Forest
Sand bodies

Prescott index
Prescott
Forest
Index derived from the mean monthly rainfall and mean potential evaporation with the effects of terrain considered

UNE Genetic sub-regions
Unegensr
Forest
Genetic sub-regions identified for CRA Genetics Study Project no. NU 08/EH

TERRAIN




Elevation
Dem_fill
Forest
Elevation in metres above sea level. Grid-cell size is 25 m.

Elevation
Nefmzele
Forest
Elevation above sea level in 16 classes, from sea level, in 100 m intervals.

Slope in degrees
Slopedeg
Forest
Slope angle in degrees from digital elevation model. Grid-cell size is 100 m.

Aspect
Aspect
Forest
Aspect in degrees. Grid-cell size is 100 m.

Figure 2a Example of the Statistical model output for Sooty OwlPresence Absence GAM

[image: image1.wmf] 

 

Tyto tenebricosa

Sooty Owl

Presence sites  192    Total sites 1876

Null deviance 1238.93 on 1875 df

Residual dev. 1074.95 on 1857 df

Deviance explained  13.24 %

Model type:  GAM

Predictors

DF

Dev

Sig

Nth1000r

1.9

53.32

0.000

Effort

1.9

36.41

0.000

Veg2

2

20.52

0.000

Tavib10

3

19.4

0.000

Rainibra

2.1

20.08

0.000

Space

1

0.44

0.998

Ruggedness index (1km)
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High-quality Habitat

Fauna experts were used to identify habitat quality. The experts consulted varied for each faunal group. Up to three classes of habitat quality were identified for each species model. Several methods were used. For statistical models, probability levels were used where appropriate to define high (class 1), intermediate (class 2) and marginal (class 3) habitat. Alternatively, habitat classes were determined by applying rules determined by expert specialists, for example excluding specific geology classes, or elevations from a statistical model, or constraining the highest habitat-quality class to specific forest-types or within a set distance of a known record. Some models, particularly expert models, have less than three quality levels identified. Where the model is tightly constrained, only high-quality habitat may be identified.

Models of high-quality habitat north and south of the Hunter River and where appropriate expert derived models for the western portion of the study area were ‘stitched’ together to create a single model across the UNE and LNE study areas combined. This resulted in discontinuities in quality and resolution of the final models.

Filtering

Filtering was applied to some models to remove small fragments of predicted habitat that were isolated and assessed as likely to be ineffective in maintaining viable populations. The method used is detailed in the fauna report for the Interim Forestry Assessment Process (Scotts 1996). A square consisting of approximately twice the estimated breeding home-range of the species was centered on each grid-cell mapped as containing predicted habitat. The grid-cell was then only retained if more than a threshold proportion of cells within the square also contained predicted habitat.

Expert evaluation determined which species should be filtered. Filtering was done for threshold values of 10, 20 and 30 percent for the species identified. The most appropriate threshold was selected by expert judgement by selecting the level which only filtered out small isolated fragments of modelled habitat.

Species Equity Target Areas

Whether or not areas of modelled habitat are occupied differs between species. For the CRA process it was necessary to refine the definition of habitat quality to include occupancy rate before a meaningful relationship could be determined between the modelled fauna habitat qualities (high, intermediate and marginal) and the optimum habitat target required to sustain a minimum viable population. A formula, based on Population Viability Analysis (PVA) was developed by Hugh Possingham for Environment Australia (the Species Equity Formula). This formula was used for the Response to Disturbance (RTD) Project to relate species’ density to a Minimum Viable Habitat Area. The density of adult females in each habitat quality class was estimated by experts in the RTD Workshops (Project report no. NA 17/EH).

As part of the RTD Project, Species Equity Target Areas (SETA) were developed by fauna specialists to which the Species Equity Formula was applied. A SETA is a discreet geographical area, supporting a distinct metapopulation within which most dispersal, recolonisation and population dynamics occurs. SETA boundaries for each of the CRA priority fauna species were determined by fauna specialists with reference to the species models produced. The boundaries of SETAs were digitised using ArcView and saved as shape files. The spatial extent of a SETA varies for each species. In some cases the SETA boundaries may encompass the entirety of the study areas, while in other cases the SETAs may only comprise small discreet areas. In many cases the SETA boundaries followed the course of major rivers. Every attempt was made to consider mapped habitat when the SETA boundaries were digitised.

Discontinuities between models derived by Northern Zone and Sydney Zone were taken into account in the process when the experts defined boundaries for SETAs and assigned density values to the habitat quality classes. Frequently the density values assigned to the models varied between the models north and south of the Hunter River.

The habitat quality models were separated into an ArcView grid for each SETA for incorporation onto Cplan for the CRA negotiation process.

2.3
Modelling the habitat of Threatened Vascular Plants

Introduction

In Australia, the spatial modelling of threatened plant habitat has been attempted only rarely, and has only very rarely been undertaken for a large number of taxa scattered across entire bioregions (NPWS 1994b). Typically, the very small number of reliable records has prevented the application of statistical modelling techniques. Even where statistical analysis has been applied, considerable time is still required to interpret model outputs in ecological terms. As a consequence, the treatment of threatened species within rapid conservation assessment processes has generally been in terms of individual localities rather than as biological entities dependent upon a habitat area (see Resource and Conservation Assessment Council 1996). 

Validation of Locality Data

All native vascular plant taxa expected to occur within the study area were ranked in order of conservation priority according to agreed criteria, as set out in Table 2g.

Table 2g Conservation Priority Rank for vascular flora

C1
Critically Threatened. Identified as a highest priority taxon; Presumed Extinct, Endangered or Vulnerable (as listed on the NSW Threatened Species Conservation Act and the Commonwealth Endangered Species Protection Act, and as identified during the Interim Forestry Assessment); only those species considered of highest conservation or scientific concern; threatened species identified in National or State legislation or related policy documents; taxa considered by the Flora Expert Panel to warrant formal listing on National or State legislation as a Critically Threatened taxon.

C2
Threatened. Identified as a high priority taxon; taxa otherwise considered Potentially Threatened, Threatened, Rare, Uncommon or Poorly Known or Declining Regionally; taxa considered by the Flora Expert Panel to warrant listing as Threatened but not as Critically Threatened on National or State legislation.

C3
Regionally Significant. Identified as a priority taxon of regional conservation significance; taxa otherwise considered Regionally Endemic; Regionally Uncommon; or that have a disjunct distribution; taxa considered by the Flora Expert Panel to have regional conservation significance but not warranting listing as a Threatened or Critically Threatened taxon.

C4
Economically, Culturally or Scientifically Important. Identified as a priority taxon; otherwise considered Economically, Culturally or Scientifically Important (according to various sources); includes taxa that reach their distributional limits within the region; taxa considered by the Flora Expert Panel to have economic, cultural or scientific importance but not National, State or Regional conservation significance.

C5
Not Priority. Not currently identified as a priority taxon according to any of the above criteria.

Records for high priority taxa (C1 and C2) were inspected by regional flora experts in a workshop using ArcView GIS. Only localities considered accurate to within 100 m of their true position were accepted as inputs to the modelling process. The validation of records typically resulted in the exclusion of at least 60% of all records, leaving the majority of priority taxa with between six and 30 accurate localities, although the number of validated localities per species varied from as few as one to as many as 200.

Environmental layers

Environmental layers used for modelling were selected from those available on the basis of their a priori significance as surrogates for primary plant habitat parameters, including those associated with the key environmental factors of light, temperature, moisture, substrate, physiography and vegetation. Layers were also selected on the basis of their assumed accuracy, reliability, complementarity and coverage of the study area. The layers selected for modelling are listed in Table 2h.

GIS Site Reporting and Checking

Each validated locality was examined in relation to the selected GIS layers within ArcView before using the data for modelling. Outliers or unusual values were investigated and where found to be inaccurate or otherwise spurious they were excluded from the modelling process. ‘Mis-reporting’ rates of the order of 5% were recorded during post-reporting checks and were mainly due to the nature and reliability of the layers, the success of the validation process, and the reliability of locality data itself. Inspection and interrogation of the models also revealed some erroneous localities that were excluded from the dataset before re-running the model.

Table 2h Grid Layers used in modelling OF FLORa

Title
Name
Description

GEOGRAPHIC 



Easting
Longitude
Grid-cell values indicate the AMG easting coordinate at 100 m intervals.

Northing
Latitude
Grid-cell values indicate the AMG northing coordinate at 100 m intervals.

BIOTIC



Forest-types and modelled forest-types
1750altp
The layer is derived from a combination of: (1) the Forestry Commission forest-type classification for Crown land (‘altypes’); and (2) the pre-1750 modelled forest-type layer outside Crown land. The layer includes private land but is limited to extant vegetation. Spatial interpolation from this layer is unreliable due significant inaccuracies and inconsistencies, although the layer is still very useful as a tool to interpret models and in any case represents the highest resolution floristic layer available for extant vegetation on both public and private land.

Broad vegetation
Broadveg
Derived from Landsat TM imagery (Eastern Bushlands Database) dated approx. 1990. Categories: 1=Rainforest; 2=Moist Open Forest; 3=Dry Open Forest; 4=Woodland; 5=Coastal Sclerophyll Complex; 6=Plateau / Rocky Complex; 7=Disturbed Remnant Forest; 8=Plantation; 9=Cleared/Nonforest; 10=Unmapped.

ABIOTIC



Mean annual temperature
Tavib10
Mean of the maximum and minimum monthly temperatures. Created from the monthly temperature data from the ESOCLIM program where available over the IBRA region. Raw values have been multiplied by 10 to convert to integer. Units are degrees Centigrade multiplied by 10.

Minimum temperature of the coldest month
Tminib10
Annual average minimum temperature. Created from the monthly temperature data from the ESOCLIM program where available over the IBRA region.

Raw values have been multiplied by 10 to convert to integer. Units are degrees Centigrade multiplied by 10.

Mean annual rainfall
Rainibra
Created from the monthly rainfall data from the ESOCLIM program where available over the IBRA region.  Additional data from the NEFBS were used where ESOCLIM data were not available. (Created by merging rainnefbs, Esoclim rainfall at 100 m and Esoclim rainfall at 250 m to cover the IBRA region with the best available data.). Values are in mm.

Rainfall in the driest quarter
Dqrainmm
Derived for the NEFBS. Values are in mm.

Soil depth
Sdepmm
Mean soil depth in mm predicted from a model relating sampled soil depths to climate, geology and topography.

Soil Fertility
Soilfert
Soil fertility class 1 (low) to 5 (high) derived from soil landscape mapping and modelling of geochemical data.

Moisture index
Mindex100
Index of site wetness derived from a water balance algorithm using rainfall, evaporation, radiation and soil depth as inputs. Raw values have been multiplied by 100 to convert to integer and range between 0 (dry) and 100 (wet).

Geology
Iapgeol
Geological types as mapped by the Department of Mineral Resources from 1:250,000 maps, digitised and grouped by the NPWS. Cell-size is 200 m. Categories are: 1=Quaternary sand; 2=Quaternary alluvium; 3=Basic igneous rocks; 4=Acid volcanics; 5=Granitic rocks; 6=Leuco granitic rocks; 7=Serpentinite; 8=Limestone; 9=Quartz sandstone; 10=Metasedimentary rocks (high % quartz); 11=Metasedimentary rocks (low % quartz).

TERRAIN



Solar Radiation corrected for terrain
Solrad
An annual average solar radiation value for each 100 m grid-cell. Calculated using the influence of terrain and the effects of shade and shadow.

Skidmore topographic position.
Nthtopp
A measure of the position of each grid-cell on a continuum between ridge (value = 100) and gully (value = 0). The raw values (0 to 1) were multiplied by 100 to convert to integer.

Ruggedness Index – 250 m window
Nth250r
The ruggedness index assigned to a cell is the value returned from calculating the standard deviation of elevation values within a square window of 250 m dimension centred on the cell. Areas that receive low ruggedness values tend to be flat or undulating.

Wetness or compound topographic index
Wetx100
Derived from terrain variables. An estimation of the volume of water draining to each part of the landscape as well as the landscapes ability to retain water due to slope. A cumulative value of flow through each cell in m2/m. Raw values have been multiplied by 100 to convert to integer.

Elevation
Nefmzele
Elevation above sea level in 16 classes, from sea level, in 100 m intervals.

Slope
Slopedeg
Slope angle in degrees from digital elevation model. 100 m grid-cell resolution.

Modelling Approaches

For modelling threatened vascular flora a dual approach using both inferential and descriptive techniques in combination with expert review was adopted. The inferential approach utilised Generalised Additive Models (GAMs) whereas the descriptive approach utilised boolean overlays.

All of the models presented here have yet to undergo systematic validation. The inherent limitations of most plant-environment models should also be kept in mind, particularly as these models rarely address temporal parameters, such as long-term site history, biological evolution, historical biogeography, or perturbation regime. The models presented here provide a simple present-day representation of potential habitat. The models presented here are in essence good first drafts rather than comprehensive or definitive results and there exists considerable scope to refine and improve the models through more detailed expert review, the use of higher quality base layers, additional locality and autecological data and field validation. The key elements of the modelling approach are outlined below.

Statistical Modelling

The delineation of high-quality habitat was initially attempted on selected taxa using Generalised Additive Models (GAMs) generated by the S-Plus statistical software package, using the data obtained from the GIS reporting procedure. Surfaces were interpolated on the basis of statistically significant relationships between species presence and the relevant GIS layers within ArcView GIS. Given the small number of records utilised, the power of the statistical relationships was low. According to preliminary expert review, most statistical models typically failed to identify areas useful in the delineation of critical habitat. Therefore the outputs from the statistical models were not used in the CRA process.

Boolean Overlays

Data obtained from the GIS reporting procedure were utilised to construct models using boolean overlays of selected GIS layers. To construct these models the highest and lowest value for each GIS layer represented by the locality data was utilised in a boolean intersection of the biophysical layers using the map calculation facility in ArcView. Table 2i shows an example of the ArcView syntax  used to create these models. The resultant map represents the biophysical envelope or potential habitat of the taxon according to the locality data and the environmental layers used. This approach assumes that taxon occurrence is more likely within the value range of the biophysical layers rather than outside them on the presumption that the highest and lowest values represent the two poles of a taxon distribution. However, this assumption is not always valid.

Whilst the approach used generates meaningful models of potential threatened plant habitat, it must be emphasised that the predicted distributions are inherently conservative and the true biophysical envelope may be significantly larger than that represented by the BEM and the validated locality data on which it is based. The predicted habitat areas should therefore be regarded as a minimum estimate of high-quality habitat for the purposes of the CRA.

Table 2i Example of ArcView syntax used for Endiandra hayesii model

Expert Review

The biophysical envelope models were reviewed at an independent expert workshop comprising recognised regional flora experts. Validated localities were compared to the model and predicted areas considered in terms of their potential habitat value (Project no. NA 17/EH).

Following expert review some models were revised by utilising additional GIS layers or expert input. Other models were rejected outright by the expert panel in preference to using only locality data. All models were coded to identify any deviation from the standard approach for the purposes of expert evaluation and model revision.

The flora experts assigned a percentage weight to indicate the average high-quality habitat value associated with the entire modelled area, given that the differentiation of lower quality classes could not be achieved within project timeframes. The weight assigned typically varied with the estimated extent to which the GIS layers adequately describe the niche within the mapped region.

In most cases, the models were utilised to estimate the total potential habitat areas for taxa and the models were considered to encompass the majority of the true potential habitat.

The flora models indicate two classes of potential habitat: 

1. ‘Occupied habitat’ (Class 1) that shows validated point localities or digitised mapped populations with a surrounding buffer. The buffer was set to an agreed minimum distance of at least 150 metres to conserve any potential local seed bank or regeneration.

2. ‘High quality habitat’ (Class 2) which is the rest of the model constructed using the boolean overlay of environmental layers.

The models cover all tenures of land, not just public land. They are, however, mainly confined to the area north of the Hunter River and east of the New England Highway. Fewer data layers were available outside this area, hence models of species which occur west of the New England Highway are somewhat broader.

The flora models, due to the derivation methodology, should be regarded as a minimum estimate of high-quality habitat.

Habitat Targets

All Threatened (C1) or Critically Threatened (C2) vascular plant taxa were set reservation targets for Class 1 (occupied habitat) and targets were set for high quality habitat (Class 2) for an additional 109 species by the flora expert panel in the RTD Workshops (Project report no. NA 17/EH).
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3.
Results

3.1
Outputs

The following primary outputs were produced:

· Modelled habitat distributions (including high-quality habitat and other areas of habitat significance) for priority fauna and flora species.

· Metadata statements for the environmental, flora and fauna data used in identifying areas of habitat significance.

· Metadata statements for the habitat quality models for flora and fauna (attached in Appendix 5.3).

3.1
Fauna Models
A total of 146 fauna models were accepted for the CRA process. The model selected for each species and how the habitat quality classes were assigned are listed in Table 3a. The models have 100 m grid-cells. A panel of fauna specialists evaluated the habitat quality models and the expert assessment of the resulting habitat quality model is also provided. The models that were filtered and the threshold values applied are also indicated in Table 3a.

Model Domain

Most models cover the extent of forest domain defined by the LANDSAT TM broad vegetation layer. A few species were modelled across the entire CRA region where the experts considered it appropriate. Several of the spatial data layers (for example, forest-types and growth-stage) and the habitat indices derived from them were confined to forest on public land. This restricted predictive models to that tenure where these data, or the habitat layers derived from them, were predictors in the model. About 25% of the final models were restricted to the public land domain; these models are indicated in Table 3a.

The accuracy of models will not only vary with the strength of the relationship to causal variables but also on the accuracy and resolution of records and spatial data. Several important data layers now available were not available at the time of modelling and for many species this would increase their predictive power. These include CRAFTI data on vegetation structure and floristics and detailed mapping of soil landscapes.

Temporal variation

The habitat of migratory and nomadic fauna species varies with season and climatic factors. Only a single model for each of these species is currently available, which will not reflect seasonal variation in habitat but rather a bias to the season of survey. Data were prepared to enable seasonal modelling for several species. However, there were insufficient records to enable reliable, robust seasonal comparisons.

Table 3a Summary of the Fauna models developed for the CRA process

1.Domain

F = Forest; PL = Public Land; CRA = CRA region

2. Model basis

PA = Presence /absence GAM; P = Presence only GAM; E = Expert model

3. Habitat Quality
S = Statistical thresholds applied; E = Experts applied additional variables to determine habitat quality

CAVS
Species Name
Northern
Zone
Models

Sydney
Zone
Models




 
Domain1
Model basis2 
Basis of habitat quality3
Expert assessment of model quality
Domain1
Model basis2
Basis of habitat quality3
Expert assessment of model quality
Spatial filter threshold value (%)

 
 NOCTURNAL BIRDS
 
 
 
 




 

174
 Bush Stone-curlew
 F
 E
 E
Good
F
P
E
Good
 no

246
 Barking Owl
 PL
 E
 E
Unknown
F
P
E
Adequate
 no

248
 Powerful Owl
 F
 PA
 S
Unknown
F
PA
S
Adequate
20

250
 Masked Owl
 F
 PA
 E
Very good
F
PA
E
Very good
10

253
 Sooty Owl
 F
 PA
 S
Excellent
F
PA
S
Excellent
20

314
 Marbled Frogmouth
 PL
 P
 E
Unknown




 no

 
 DIURNAL BIRDS
 
 
 
 




 

17
 Black-breasted Button-quail
 PL
 E
 E
Good




20

21
 Rose-crowned Fruit-Dove
 F
 P
 E
Good




10

23
 Superb Fruit-Dove
 F
 E
 E
Good
F
P
E
Good
 no

25
 Wompoo Fruit-Dove
 PL
 PA
 S
Very good




 no

35
 Brush Bronzewing
 F
 P
 E
Good
F
P
E
Good
 no

183
 Black-necked Stork
 F
 P
 E
Acceptable
F
P
E
Adequate
 no

196
 Black Bittern
 CRA
 P
 E
Good
F
P
E
Good
 no

261
 Double-eyed Fig-Parrot
 PL
 E
 E
Good




 no

350
 Superb Lyrebird
 F
 E
 E
Acceptable
F
P
E
Adequate
30

351
 Albert's Lyrebird
 F
 PA
 E
Very good




30

355
 Rufous Scrub-bird
 F
 P
 E
Very good




20

428
 Yellow-eyed Cuckoo-shrike
 PL
 E
 E
Good




10

443
 Grey-crowned Babbler
 F
 PA
 E
Good
F
P
E
Good
10

519
 Eastern Bristlebird
 PL
 P
 E
Acceptable




 no

223
 Red Goshawk
 CRA
 E
 E
Unknown




 no

230
 Square-tailed Kite
 PL
 P
 E
Good
F
P
E
Adequate
10

234
 Pacific Baza
 PL
 PA
 E
Good
F
P
E
Good
10

241
 Osprey
 CRA
 E
 E
Good




10

258
 Musk Lorikeet
 F
 PA
 E
Moderate to good
F
P
E
Adequate
10

264
 Red-tailed Black-Cockatoo
 F
 E
 E
Good




 no

265
 Glossy Black-Cockatoo
 F
 P
 E
Good
F
P
E
Good
10

268
 Gang-gang Cockatoo
 F
 P
 E
Unknown
F
P
E
Adequate
 no

302
 Turquoise Parrot
 F
 E
 E
Unknown
F
P
E
Good
20

309
 Swift Parrot
 PL
 E
 E
Unknown
F
P
E
Adequate
 no

598
 Painted Honeyeater
 F
 E
 E
Coarse
F
P
E
Coarse
 no

603
 Regent Honeyeater
 PL
 E
 E
Unknown
F
P
E
Adequate
 no

610
 Mangrove Honeyeater
 F
 E
 E
OK




 no

619
 Yellow-tufted Honeyeater
 F
 PA
 E
Unknown
F
P
E
Adequate
10

324
 Forest Kingfisher
 F
 P
 E
Excellent




 no

345
 Little Bronze-Cuckoo
 F
 P
 E
Very good




 no

376
 White-eared Monarch
 F
 PA
 E
Excellent




 no

385
 Hooded Robin
 F
 E
 E
Good
F
P
E
Good
10

396
 Pale-yellow Robin
 F
 PA
 E
Excellent




 no

405
 Olive Whistler
 PL
 PA
 S
Good
F
P
S
Good
10

413
 Little Shrike-thrush
 F
 P
 E
Good




 no

498
 Chestnut-rumped Hylacola
 F
 P
 E
Good
F
P
E
Good
 no

686
 Paradise Riflebird
 F
 P
 E
Good




 no

868
 Forest Raven
 F
 P
 E
Excellent




 no

 
 ARBOREAL MAMMALS
 
 
 
 




 

1133
 Greater Glider
 PL
 PA
 E
Excellent
F
P
E
Adequate
30

1136
 Yellow-bellied Glider
 F
 PA
 E
Good
F
P
E
Good
20

1137
 Squirrel Glider
 PL
 P
 E
Excellent
F
P
E
Adequate
30

1150
 Eastern Pygmy-possum
 F
 P
 E
Very good
F
P
E
Coarse
30

1162
 Koala
 F
 P
 E
Adequate
F
P
E
Adequate
 no

 
 GROUND MAMMALS
 
 
 





 

1531
 Dingo
 PL
 P
 E
Very good
F
E
E
Coarse
10

1008
 Tiger Quoll
 F
 P
 S
Excellent
F
P
S
Good
20

1017
 Brush-tailed Phascogale
 F
 P
 E
Good
F
P
E
Good
10

1033
 Dusky Antechinus
 F
 P
 E
Very good
F
P
E
Coarse
30

1045
 Common Planigale
 F
 P
 E
Acceptable




30

1165
 Common Wombat
 F
 P
 E
Very good
F
P
E
Adequate
30

1175
 Long-nosed Potoroo
 F
 P
 E
Good
F
P
E
Good
20

1187
 Rufous Bettong
 F
 P
 E
Very good
F
P
E
Poor 
10

1215
 Brush-tailed Rock-wallaby
 F
 P
 E
Good
F
P
E
Good
 no

1234
 Red-legged Pademelon
 PL
 P
 S
Excellent
F
P
S
Adequate
30

1245
 Parma Wallaby
 F
 P
 E
Very good
F
P
E
Good
10

1259
 Whiptail Wallaby
 F
 P
 E
Good




 no

1260
 Black-striped Wallaby
 PL
 E
 E
Good




 no

1401
 Pale Field-rat
 F
 P
 E
Good




 no

1438
 Broad-toothed Rat
 PL
 P
 E
Excellent




 no

1455
 New Holland Mouse
 F
 P
 E
Good
F
P
E
Adequate
30

1464
 Hastings River Mouse
 PL
 P
 E
Good




 no

1466
 Eastern Chestnut Mouse
 F
 E
 E
Unknown
F
E
E
Coarse
 no

1500
 Grassland Melomys
 PL
 PA
 E
Unknown




30

 
 MEGABATS
 
 
 
 




 

1282
 Pteropus alecto
 F
 E
 E
Unknown




 no

1280
 Pteropus poliocephalus
 F
 E
 E
Unknown
F
P
E
Coarse
30

1290
 Nyctimene robinsoni
 F
 P 
 E
Very good




30

1294
 Syconycteris australis
 F
 P
 E
Very good to excellent




 no


 MICROBATS
 
 
 
 




 

1303
 Rhinolophus megaphyllus
 F
 PA
 E
Acceptable
F
P
E
Adequate
30

1324
 Nyctinomus australis
 F
 PA
 E
Acceptable
F
P
E
Adequate
30

1336
 Nyctophilus bifax
 F
 P
 E
Good




 no

1341
 Miniopterus schreibersii
 PL
 PA
 E
Acceptable
F
P
E
Adequate
30

1346
 Miniopterus australis
 PL
 PA
 E
Good
F
P
E
Good
30

1353
 Chalinolobus dwyeri
 F
 P
 E
Good
F
PA
E
Good
10

1354
 Chalinolobus nigrogriseus
 F
 PA
 E
Good to very good




10

1357
 Myotis adversus
 PL
 E
 E
Acceptable
F
P
E
Adequate
 no

1361
 Scoteanax rueppellii
 F
 P
 E
Good
F
P
E
Good
30

1362
 Scotorepens greyii
 F
 E
 E
Acceptable




20

1369
 Kerivoula papuensis
 F
 PA
 E
Good
F
P
E
Good
 no

1372
 Falsistrellus tasmaniensis
 F
 P
 E
Excellent
F
P
S
Adequate
30

1377
 Vespadelus pumilus
 F
 PA
 E
Acceptable
F
P
E
Adequate
 no

9029
 Scotorepens sp 1
 F
 PA
 S
Good
F
PA
S
Good
20

1025
 Vespadelus troughtoni
 PL
 E
 E
Reasonable
F
P
E
Adequate
 no

1329
 Mormopterus norfolkensis
 F
 E
 E
Very good
F
P
S
Coarse
10

9028
 Mormopterus sp 1
 F
 E
 E
Good
F
P
S
Adequate
 no

1364
 Scotorepens balstoni
 F
 E
 E
Acceptable
F
P
E
Adequate
 no

 
 FROGS
 
 
 
 




 

3007
 Assa darlingtoni
 F
 P
 E
Good to very good




30

3008
 Mixophyes fleayi
 F
 P
 E
Good




 no

3073
 Mixophyes balbus
 F
 P
 E
Good
F
P
E
Good
30

3075
 Mixophyes iteratus
 F
 P
 E
Excellent
F
P
E
Adequate
30

3137
 Crinia tinnula
 PL
 P
 E
Excellent
F
P
E
Adequate
30

3166
 Litoria aurea
 CRA
 E
 E
Best possible
F
P
S
Adequate
30

3168
 Litoria booroolongensis
 F
 P
 E
Poor
F
P
E
Adequate
30

3169
 Litoria brevipalmata
 F
 P
 E
Good
F
P
E
Coarse
30

3184
 Litoria freycineti
 PL
 P
 E
Excellent
F
P
E
Adequate
30

3186
 Litoria subglandulosa
 F
 P
 E
Reasonable to good




20

3190
 Litoria jervisiensis
 PL
 P
 E
Good
F
P
E
Good
30

3202
 Litoria olongburensis
 F
 P
 E
Good to very good




30

3219
 Litoria revelata
 F
 P
 E
Acceptable
F
P
E
Coarse
30

9005
 Philoria sthn sphagnicolus
 
 
 





 

9007
 Philoria richmondensis
 F
 PA
 E
Unknown




 no

3107
 Philoria kundagungan
 F
 PA
 E
Unknown




 no

3108
 Philoria loveridgei
 PL
 P
 S
Very good




 no

3109
 Philoria sphagnicolus
 F
 P
 S
Very good




 no

9006
 Philoria sp 2 (pughi)
 F
 PA
 E
Very good to excellent




 no

3217
 Litoria piperata
 F
 E
 E
Adequate




 no

3042
 Heleioporus australiacus
 F
 P
 E
Unknown
F
P
E
Adequate
30

3039
 Litoria littlejohni
 F
 P
 E
Unknown
F
P
E
Good
20

3117
 Pseudophryne bibronii
 F
 P
 E
Unknown
F
P
E
Coarse
 no

 
 SNAKES
 
 
 
 




 

2615
 Austrelaps ramsayi
 F
 P
 E
Excellent




30

2640
 Acanthophis antarcticus
 PL
 P
 E
Very good




 

2645
 Cacophis harriettae
 F
 E
 E
Excellent




 no

2665
 Drysdalia coronoides
 F
 P 
 E
Excellent
F
P 
S
Coarse
30

2675
 Hoplocephalus bitorquatus
 F
 E
 E
Excellent
F
E
E
Adequate
 no

2677
 Hoplocephalus stephensii
 PL
 P
 E
Excellent
F
P
E
Adequate
30

2723
 Tropidechis carinatus
 PL
 P 
 E
Good




30

2676
 Hoplocephalus bungaroides 

 


F
E
E
Adequate
10

 
 LIZARDS
 
 
 
 




 

2139
 Underwoodisaurus sphyrurus
 F
 E
 E
Acceptable to good




30

2182
 Tympanocryptis diemensis
 F
 E
 E
Acceptable




30

2245
 Hypsilurus spinipes
 F
 E
 E
Good
F
P
E
Good
30

2293
 Coeranoscincus reticulatus
 PL
 P
 E
Excellent




30

2294
 Ophioscincus truncatus
 F
 PA
 E
Excellent




30

9004
 Saproscincus challengeri 
 F
 PA
 E
Good




30

2453
 Lampropholis caligula
 F
 PA
 E
Excellent
F
P
E
Good
30

2467
 Cautula zia
 F
 PA
 E
Very good




20

2468
 Ctenotus eurydice
 F
 P 
 E
Good




30

2550
 Eulamprus kosciuskoi
 F
 P
 E
Acceptable
F
P
E
Adequate
 no

2552
 Eulamprus murrayi
 PL
 PA
 S
Very good to excellent




20

2559
 Eulamprus tenuis
 F
 P
 E
Excellent




20

2687
 Saltuarius swaini
 F
 E
 E
Good




30

2720
 Eulamprus martini
 
 
 
 




 

2764
 Saproscincus galli
 PL
 P
 E
Very good




30

2765
 Saproscincus rosei
 PL
 P
 E
Very good




30

2124
 Eulamprus tryoni
 F
 E
 E
Good




30

Sori
 Saproscincus oriarus "North coast"
 F
 E
 E
Acceptable




 no

Swyb
 Saltuaris wyberba
 F
 E
 E
Good




30

9058
 Lampropholis elongata
 F
 E
 E
Reasonable




30

2287
 Varanus rosenbergi




F
P
E
Adequate
30

 
 TURTLES
 
 
 
 




 

9061
 Emydura sp 1
 F
 P
 E
Good




 no

9059
 Elseya georgesi
 CRA
 E
 E
Adequate




 no

9103
 Elseya sp 2 (Gwydir & Namoi)
 CRA
 E
 E
Reasonable




 no

9060
 Elseya purvisi
 CRA
 E
 E
Adequate




 no

3.2
Aquatic Fauna
The UNE and LNE study areas cover 13 major catchments. Eight species of turtle were recognised in these catchments. Table 3b indicates the number of records for each of these species for each of the major catchments. Five species were identified as a priority for modelling (these are indicated in Table 3b).

Table 3b The eight species of turtle occurring in the Northern CRA Region.

Figures indicate the number of records known from each Catchment



Species
Model
Bellinger
Brunswick
Clarence
Gwydir
Hastings
Hunter
Macintyre
Macleay
Manning
Namoi
Port Stephens
Richmond
Tweed

Chelodina longicollis

12

28
135
3
25
6
93
2
5
12
45


Elseya georgesi
Y
29













Elseya latisternum


3
2








9
37

Elseya purvisi
Y








15





Elseya sp. 2
Y



5





5




Emydura macquarii







5







Emydura sp.
Y
1













Emydura sp .1
Y
7

93

10


55



6
2

Two of the eight species from the region are currently listed as vulnerable, Elseya sp. 2 and Emydura sp., found in the Namoi/Gwydir Rivers and Bellinger River respectively. These species were a high priority for modelling. Two further populations have now been recognised as being distinct, Elseya georgesi, from the Bellinger River, and Elseya purvisi from the Manning River. As both these species have been described, and do come from distinct catchments they were included as priority species and modelling undertaken.

It is likely that a new book currently being published by John Cann will in fact divide the entire eastern coast Elseya and Emydura species into distinct species within the different catchments (John Cann, pers. com.). However as this information is not currently published, caution should be given when arguing their conservation value.

The species previously known as Emydura signata, which appears to be distributed throughout the eastern coast, but also appears to have distinct populations restricted to various catchments, has been grouped as Emydura sp. 1 by the Australian Museum until individual populations can be determined (Ross Sadlier, pers. com.). The Bellinger River Emydura, Emydura sp., which occurs in a restricted area of the Bellinger River near Thora, has been recognised as being in need of conservation. It is not known whether the other species of Emydura trapped in the River are the same species or not.

Very little data are available for these species. What has been found tends to be based on older information which is focused at species groups, rather than individual species.

3.3
Flora Models
Boolean models were evaluated by the expert panels in the RTD workshops (Project no. NA 17/EH). The experts assessed 131 models of species or metapopulations and targets were set for high-quality habitat (Class 2) for 109 models. These species are listed in Table 3c. In virtually all cases, the models were utilised to estimate the total potential habitat areas for taxa and the models were considered to encompass the majority of the potential habitat. In a small number of cases however the models were not considered reliable representations of the potential habitat. In other cases, model revision was recommended in line with recognised metapopulation units, ecotypes or distributional limits. Overall, the flora experts regarded the boolean models as reasonable approximations of potential habitat.

Table 3c Flora Taxa MODELLED and Assessed BY EXPERT WORKSHOPS

Taxa / Metapopulation Unit
Occupied Habitat (Class 1)
High-quality Habitat (Class 2)

Acacia chrysotricha
X
X

Acacia courtii
X
X

Acacia macnuttiana
X
X

Acacia orites (North eastern Metapopulation)
X
X

Acacia ruppii
X
X

Acomis acoma
X
X

Allocasuarina defungens
X
X

Almaleea cambagei
X
X

Amorphospermum whitei (Northern Metapopulation)
X
X

Angophora robur
X
X

Austromyrtus fragrantissima
X
X

Backhousia anisata
X
X

Baloghia marmorata
X
X

Boronia chartacea
X
X

Boronia granitica
X
X

Boronia umbellata
X
X

Bosistoa selwynii
X
X

Bosistoa transversa
X
X

Callistemon acuminatus
X
X

Callitris oblonga
X
X

Calophanoides hygrophiloides
X
X

Chiloglottis platyptera
X
X

Clematis fawcettii
X
X

Corchorus cunninghamii
X
X

Corokia whiteana (Metasediment Metapopulation)
X
X

Corokia whiteana (Rhyolite Metapopulation)
X
X

Cryptocarya foetida
X
X

Cynanchum elegans
X
X

Davidsonia pruriens var. jerseyana
X
X

Dendrocnide moroides
X
X

Desmodium acanthocladum
X
X

Diuris venosa
X
X

Elaeocarpus sp. ‘Minyon’
X
X

Elaeocarpus williamsianus
X
X

Endiandra floydii
X
X

Endiandra hayesii
X
X

Endiandra muelleri subsp. bracteata
X
X

Eriostemon difformis subsp. smithianus
X
X

Eucalyptus ancophila
X
X

Eucalyptus camphora subsp. relicta
X
X

Eucalyptus elliptica
X
X

Eucalyptus fergusonii subsp. fergusonii
X
X

Eucalyptus glaucina (Northern Metapopulation)
X
X

Eucalyptus glaucina (Southern Metapopulation)
X
X

Eucalyptus largeana
X
X

Eucalyptus magnificata
X
X

Eucalyptus nicholii
X
X

Eucalyptus rudderi
X
X

Eucalyptus scias subsp. apoda
X
X

Eucalyptus tetrapleura
X
X

Euphrasia ciliolata
X
X

Floydia praealta
X
X

Fontainea australis
X
X

Geijera paniculata
X
X

Gentiana wissmannii
X
X

Grevillea banyabba
X
X

Grevillea granulifera (Curricabark Metapopulation)
X
X

Grevillea granulifera (Wollomombi Metapopulation)
X
X

Grevillea guthrieana (Booral Metapopulation)
X
X

Grevillea guthrieana (Carrai Metapopulation)
X
X

Grevillea masonii
X
X

Grevillea mollis
X
X

Grevillea quadricauda
X
X

Grevillea rhizomatosa
X
X

Grevillea scortechinii subsp. sarmentosa
X
X

Hakea fraseri
X
X

Hakea sp. aff. trineura
X
X

Hibbertia hexandra (Northern Metapopulation)
X
X

Hibbertia hexandra (Southern Metapopulation)
X
X

Hibbertia marginata
X
X

Hicksbeachia pinnatifolia (Northern Metapopulation)
X
X

Hicksbeachia pinnatifolia (Southern Metapopulation)
X
X

Homoranthus lunatus
X
X

Isoglossa eranthemoides
X
X

Lindsaea incisa
X
X

Macadamia tetraphylla
X
X

Melaleuca tamariscina subsp. irbyana
X
X

Melichrus sp. A
X
X

Monotaxis macrophylla
X
X

Ochrosia moorei
X
X

Olearia sp. aff. erubescens
X
X

Owenia cepiodora
X
X

Parsonsia dorrigoensis
X
X

Paspalidium grandispiculatum
X
X

Plectranthus nitidus
X
X

Polygala linariifolia
X
X

Pterostylis torquata
X
X

Pultenaea campbellii (Glen Innes Metapopulaton)
X
X

Pultenaea campbellii (Walcha Metapopulation)
X
X

Quassia sp. Moonee Creek
X
X

Randia moorei
X
X

Rhynchosia acuminatissima
X
X

Sarchochilus fitzgeraldii (Dorrigo Metapopulation)
X
X

Sarchochilus fitzgeraldii (Kunderang Metapopulation)
X
X

Sarchochilus fitzgeraldii (Tweed Metapopulation)
X
X

Sophora fraseri
X
X

Symplocus baeuerlenii
X
X

Syzygium hodgkinsoniae
X
X

Syzygium moorei
X
X

Tasmannia glaucifolia (Northern Metapopulation)
X
X

Tasmannia glaucifolia (Southern Metapopulation)
X
X

Tinospora smilacina
X
X

Tinospora tinosporoides
X
X

Triplarina imbricata
X
X

Tylophora woollsii
X
X

Uromyrtus australis
X
X

Westringia blakeana
X
X

Ziera hindii
X
X

Zieria lasiocaulis
X
X

Acacia pubifolia
X


Alexfloydia repens
X


Allocasuarina ophiolitica
X


Amorphospermum whitei (Southern Metapopulation)
X


Asperula asthenes
X


Cryptostylis hunteriana
X


Davidsonia sp. A
X


Elaeocharis tetraquetra
X


Eucalyptus paniculata subsp. Matutina
X


Grammitis stenophylla
X


Grevillea beadleana
X


Macrozamia concinna
X


Marsdenia longiloba
X


Ophioglossum reticulatum
X


Pomaderris queenslandica
X


Rutidosis heterogama (Coastal Metapopulation)
X


Rutidosis heterogama (Inland Metapopulation)
X


Senna acclinis
X


Typhonium eliosurum
X


Zieria fraseri subsp. A.
X


Spatial modelling generally is subject to at least two potential predictive errors: (1) the non-occurrence of a locality within the prediction area; and (2) the occurrence of a locality outside the prediction area. Such errors are more likely in the case of a bipolar biophysical distribution and are also more likely to occur where the taxon is only known from a very few related localities rather than from a larger number of geographically dispersed records. In this case, the boolean overlay models represent the state of current knowledge as much as the co-occurrence of a taxon and particular habitat parameters. Table 3d indicates some of the sources of error that may occur using the boolean overlay approach to modelling.

The advantages of the boolean overlay approach adopted include:

(1) the approach is simple, time-efficient and transparent; 

(2) it facilitated the identification of spurious (inaccurate) locality records; 

(3) it successfully predicted the occurrence of Acacia courtii and Eucalyptus ancophila in areas outside their current known distribution but within their predicted distribution (for example, independent confirmation); 

(4) it produced ecologically meaningful maps according to preliminary expert review; 

(5) it identified areas considered likely habitat by flora experts; and 

(6) the potential habitat maps are directly related to the locality data.

Table 3d: Sources of Error using the Boolean overlay Approach.

Sources of Error
Misreporting
Invalid interpolation
Interpolation over – or under-estimates
Highly fragmented output or no model output
Boolean intersections are substantially reduced in area and contiguity
Useless or misleading results
Misrepresents the true biophysical envelope of the taxon

Poor mapping of GIS layers
X
X






Low resolution of GIS layers
X
X






Broad Categories in GIS layers


X





Composite classes in GIS layers
X
X
X





Very fine, highly fragmented GIS layers.



X




GIS grids not registered to same origin




X



Position inaccuracy
X
X






Incorrect syntax or ArcView command string





X


Limited locality data






X

Atypical locality data






X

Position inaccuracy in the locality data
X
X






Poor taxonomic resolution






X

Conclusions

In many cases, the models generated using the boolean overlay approach represent a more detailed description of plant habitat than is currently available in any autecological text or that could be otherwise derived from expert knowledge of the taxon. These conclusions should be balanced by the qualification that the models presented here are in essence good first drafts rather than comprehensive or definitive results. There is considerable scope to refine and improve the models through more detailed expert review, the use of higher quality base layers, improved grid registration, additional locality and autecological data and field validation.

Whilst much of the utility of the approach lies in its practical simplicity and the power of direct spatial interpolation, the choice of environmental layers for modelling is also fundamental to the utility of the models for descriptive and inferential purposes. Each standard boolean model included specific GIS-derived data on the bounds for known occurrence within 14 potentially significant plant habitat parameters: solar radiation; minimum temperature of the coldest month; mean temperature; mean annual rainfall; wetness index (drainage); rainfall in the driest season; moisture index (site wetness); geology; soil fertility; soil depth; elevation; topographic position; roughness index; slope; and broad vegetation type. These data are clearly of considerable value in understanding the ecology of modelled taxa.

4.
Discussion
The specific objectives of CRA models were to identify core areas of forest capable of sustaining viable populations of priority species. This differs from the objective of many potential management applications. Differences in objectives along with some common misunderstandings of predictive habitat models can result in misuse or inappropriate application of models. To attain the full management potential of models requires an understanding of underlying data, their form and suitable application. Most importantly, models need to be readily understood and accessible to all planners and managers.

Delays in deriving two major CRA data layers prevented their application to identify areas of significant habitat for flora and fauna in the project reported here. These were CRAFTI structural vegetation and floristic layers covering all tenures of the forest estate, and detailed ‘Soils Landscape’ data developed by the Department of Land and Water Conservation (DLAWC). This restricted the extent of some fauna models to public forest.

To extend all models across all tenures would provide the opportunities to conserve species poorly represented on public land and provide an integrated landscape approach to land management and conservation across the UNE and LNE regions. The structural data layer from the CRAFTI project would provide growth-stage data for the development of habitat variables across all tenures. Mapped forest ecosystems along with growth-stage maps provide the basis for the derivation of habitat variables in species modelling for flora and fauna. In addition, the application of a detailed soil layer would significantly increase the accuracy and predictive power of models for many species of flora and fauna. Soils landscape data would directly provide a major deterministic variable and indirectly provide a major refinement to the Moisture Index for modelling the distribution of flora and fauna habitat.
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5. Appendices

Appendix 5.1 Project Proposal, response to comments and Briefing notE to cOUNCIL

BRIEFING NOTE TO COUNCIL

REQUEST FOR APPROVAL OF NSW CRA/RFA PROJECT SPECIFICATION
PROJECT NAME:
Modelling areas of habitat significance for vertebrate fauna and vascular flora in north east NSW

ORGANISATION:
Lead Agency: NSW National Parks and Wildlife Service
CONTACT OFFICERS:
Mick Andren, NPWS Northern Zone
TELEPHONE:


(066) 598286



FACSIMILE:
(066) 516187
E-MAIL:
mick.andren@npws.nsw.gov.au

------------------------------------------------------------------------------------------------------------------------------

OBJECTIVE

To seek approval for the project, Modelling areas of habitat significance for vertebrate fauna and vascular flora in north east NSW.
CRITICAL ISSUES

The project was approved by Steering Committee at its meeting of 21/10/97 subject to SFNSW inclusion in any validation exercise undertaken by NPWS as part of the project. This has been implemented in the current proposal.

Comments were received from State Forests of NSW, Bureau of Resource Sciences, National Association of Forest Industries and the Construction, Forestry, Mining and Energy Union following consideration at both EHTC and Steering Committee. Responses are detailed in Attachment A and comments have been incorporated within the project proposal where appropriate.

The delay in approving this project to date means that the same modelling outcomes cannot be delivered within the original time line. With the API for the UNE not to be completed until the end of February, it was essential that modelling procedures were largely completed by this date so that the API layers could be quickly incorporated. It is now unlikely that the modelling project can reach this stage by the end of February. It could only be completed by this date if the existing proposal is reduced in a number of critical areas. The list below is indicative of what is likely to be unachievable:

· Assemblage modelling.

· Derivation of complex variables from site attribute and GIS data, such as site quality indices and new contextual variables.

· Inclusion of SF data in the modelling.

· Cross-validation techniques of error analysis.

· Thorough refinement and checking of models following their initial derivation.

· Rigorous methods of identifying refugia, centres of endemism, etc.

The time lines for the project may need to be reconsidered in light of the above, the final date of approval and / or any revised timing for the completion of the UNE and LNE CRAs.

LINKAGES AND INTERDEPENDENCIES WITH OTHER PROJECTS
· Data generated from all CRA flora and fauna surveys and the development of GIS layers is integral to the project.

· Maps from the Vegetation Mapping, API, Old growth and the Forest Ecosystems projects, and some of the data gathered by the FRAMES inventory may be used in deriving variables where time lines allow.

· There will be close interaction between this project and the Response to Disturbance project.

· The outputs will be used by the Formulation of Conservation Requirements, Recovery and Threat Abatement Planning, and ESFM and National Estate projects.

PROJECT AREAS ADDRESSED AND BUDGET DETAILS

This proposal has been designed to meet objectives within the Environment and Heritage Project Area listed below.

Project Area
Proposed budget ($000)
Justification

2.2
315
This is the core project area for modelling species’ habitat (including high quality habitat). Eden has been allocated $160,000 and the UNE $55,127 for vegetation modelling. Significant improvements in modelling techniques are planned for the north east compared to the methods used in Eden (such as developing and incorporating sophisticated contextual variables into the models). The budget includes an amount for technique development in addition to that required to implementation.

2.1/5
30
A limited number of predominantly aquatic species (such as the Federally endangered Eastern Freshwater Cod, platypus and rare tortoises) will be identified and an expert assessment of their habitat distribution conducted.

2.3
48
There is only a small overall amount of money within this project area in relation to the magnitude of the tasks required. Approval has already been granted for $55,127.

Methods of identifying those areas of habitat significance identified in JANIS (areas of high biodiversity, natural refugia, etc) have not yet been developed. Therefore, most of the funding will be directed at expert workshops to develop adequate methods which can be implemented simply. As for Project Area 2.2, the budget includes an amount for technique development in addition to that required to implementation.

ATTACHMENT A

Response to specific comments from agencies / stakeholders

1. State Forests of NSW

(i) Error estimation and model validation
The proposal now explicitly incorporates the provision of error estimates which were assumed in the previous version of the proposal, as previous NPWS presence/absence models have provided error estimates.

Field validation has not been factored into the program since there is currently insufficient time and money to undertake meaningful validation surveys. These would have to occur between preliminary model development and finalisation of the models. There is unlikely to be the time, and the season is unlikely to be suitable, for time-consuming fieldwork at this stage and the concomitant extra analysis will be a significant burden late in the project. Furthermore, given the expense of fauna surveys, it is unlikely that there will be sufficient resources to validate more than a small percentage of the models. The NPWS believes that a more feasible approach is to cross-validate the existing data and also use flora and fauna specialists to qualitatively validate the models. 

(ii) Independent review

At each stage independent experts will be involved in the technical work to develop the models, ensuring detailed peer review. Stakeholder review is also ensured.

(iii) Request by SF for a representative on expert groups

The procedures for obtaining expert advice for this project have not yet been finalised. The best available experts on the flora and fauna of the north east will be used; State Forests specialists will be included.

2. Construction, Forestry, Mining & Energy Union

(i) Improvements to the proposed modelling techniques

The proposal is not “merely a simple continuation of the IAP format”. Modelling will differ in many important aspects. New variables are planned to be developed which will be much more relevant to the particular taxa being modelled. It is expected that much more use will be made of the site attribute data collected (eg, number of tree hollows) and more sophisticated use made of contextual variables. Abundance data will be modelled where possible and it is expected that assemblage modelling will also be undertaken. All of the State Forest data should be included in the analysis for the first time. Finally, it is planned to use more sophisticated methods of error analysis (cross-validation techniques).

The specific analytical technique to be used for modelling species’ distributions has been thoroughly tested by the NPWS during and since the NEFBS project and have been widely examined and scrutinised by the wider community since publication of the NEFBS report. The Commonwealth has further reviewed the methods and adopted them as a standard for CRA analyses. Building on this base, new techniques are currently being developed by the NPWS to readily model abundance data and also enable assemblage modelling to be conducted (which is planned to be used in areas such as identifying those species not well correlated with forest ecosystems).

The NPWS considers that it is vital to estimate the occurrence of the best habitat areas of species in order to attach primary importance to these areas in reserve decisions. It is also necessary to identify the best habitat since the calculations used to estimate viable habitat area assume optimal habitat. This does not imply that areas not identified are of zero value and does not preclude the identification of lower quality habitat. The NPWS considers that conservation of minimum viable habitat in reserves needs to be complemented by prescriptive management in other parts of a species’ range (developed through ESFM) and does not assume that there is zero habitat value in these areas. Thus, the philosophy is not one of assuming a “...universe of Reserve islands and non-Reserve vacuum”. The proposal is, in fact, in line with the JANIS criteria.

The NPWS does not believe that accurate information about the “carrying capacity” of the forest over time can be extracted from the data collated by NPWS (including State Forest data) for most species with the resources available. The State Forest data should, however, be very useful when added to the NPWS and other datasets to greatly increase the coverage of survey sites and provide better models of current species distributions. Some of the types of analyses suggested by the CFMEU were included in the RTD proposal (complex PVA analyses, for example, can estimate effects over time) but it is still unknown whether such analyses will be undertaken in the north east. Concerns about temporal effects might better be directed to the RTD project.

The lack of time and resources, combined with the size and complexity of the study area, effectively prevent undertaking the type of analysis alluded to by the CFMEU. A particular difficulty is that resources for the modelling analysis have not been approved, less than six months before the expected completion date of the project. This leaves no time for the development of complex new methods.

(ii) Relationship between the modelling and RTD projects

The CFMEU raised a number of concerns regarding the relationship between the modelling project and the RTD project. Currently, only Stage 1 of the RTD project (collation of information) has been approved for the north east. Significant questions have arisen regarding the RTD methodology following the Eden CRA project and very little planning appears to have been undertaken for the UNE. In contrast, the modelling project offers reliable and useable outcomes. Without ignoring the obvious inter-connections between the two projects, the NPWS considers that they are sufficiently independent for the modelling project to proceed. There is a huge amount of work to be carried out to complete the modelling for the UNE and further delays are compromising the ability of the NPWS to meet deadlines.

The modelling project is likely to link with other projects which will be carried out by ESFM and potentially other project areas. RTD is not the only end-user of the models. NPWS therefore considers that the project should not be solely designed to meet the as-yet-unclear requirements of the RTD project. This would appear to be in agreement with the EHTC which allocated a separate project area to fund modelling.

(iii) Reliability and peer review

The proposal now explicitly incorporates the provision of error estimates which were assumed in the previous version of the proposal, as previous NPWS presence/absence models have provided error estimates. Field validation has not been factored into the program since there is currently insufficient time and money to undertake meaningful validation surveys. These would have to occur between preliminary model development and finalisation of the models. There is unlikely to be the time, and the season is unlikely to be suitable, for time-consuming fieldwork at this stage and the concomitant extra analysis will be a significant burden late in the project. Furthermore, given the expense of fauna surveys, it is unlikely that there will be sufficient resources to validate more than a small percentage of the models. The NPWS believes that a more feasible approach is to cross-validate the existing data.

At each stage independent experts will be involved in the technical work to develop the models, ensuring detailed peer review. Stakeholder review is also ensured.

3. Bureau of Resource Sciences

(i) Review of the proposal by ESFM

The proposal is available for review by the ESFM committee. SFNSW are major participants in ESFM and have reviewed the proposal, which has been amended following receipt of their comments.

(ii) Modelling of aquatic species

With the resources available, only a small number of particularly significant aquatic species will be considered. It is unlikely that quantitative models will be possible for these species. The best information available will be used to estimate their distribution and habitat by specialists in the field.

(iii) Consultation with BRS regarding GIS layers

Consultation concerning the development of GIS layers has been added to the proposal as suggested.

(iv) Completion date for Task 1

The completion date for the first task was given as July 1997 in the draft proposal. This task is almost completed, with only the finalisation of staff training remaining. The completion date has been extended to August 1997.

(v) Number of models produced

Deriving habitat models is only a prelude to developing the layers required for integration. The final requirements for integration, such as number of layers, have not yet been finalised. 

4. National Association of Forest Industries

(i) Model validation

Addressed in point 1.(iii) above.

(ii) Distinguishing “likely” from “recovery” habitat

Procedures regarding rare plant habitat have not been fully developed. All decisions concerning the estimation of “likely” or “recovery” habitat will be fully documented and distributed to stakeholders in draft form as part of Task 4.

(iii) Stakeholder (particularly SFNSW) review

As noted above, decisions will be fully documented and distributed to stakeholders in draft form as part of Task 4. Expert groups will be heavily involved in these decisions and State Forest specialists will be included in these groups.

PROJECT NAME:
Modelling areas of habitat significance for vertebrate fauna and vascular flora in north east NSW

PROJECT IDENTIFIER:


LOCATION/EXTENT:
Upper North East and Lower North East CRAs.
Stage 1: Preparation (UNE & LNE)
Stage 2: UNE
Stage 3: LNE

ORGANISATION:
NSW National Parks and Wildlife Service

CONTACT OFFICER:
Mick Andren, NPWS Northern Zone

POSTAL ADDRESS:
PO Box 914, Coffs Harbour 2450

TELEPHONE:
(066) 598286




FACSIMILE:  (066) 516187

E-MAIL ADDRESS:
mick.andren@npws.nsw.gov.au

LINKAGES/DEPENDENCIES:

The project will be funded from:

EHTC Project Area 2.2
Analysis and predictive modelling of species-habitat relationships

EHTC Project Area 2.3
Derivation/mapping of areas of high diversity, centres of endemism, natural refugia, etc

EHTC Project Area 2.1/5
Collection/collation of data on distribution and abundance of fauna and flora (aquatic)

The project is wholly or partly dependent on the following:

Previous surveys
NPWS systematic surveys, SFNSW EIS surveys and other collated systematic and non-systematic datasets.

NPWS GIS
Existing GIS layers and those derived for the CRA. 

EHTC Project Area 1.1
Vegetation classification/mapping

EHTC Project Area 1.3.1
Forest ecosystem derivation/mapping

EHTC Project Area 2.1/1
Collection/collation of data on distribution and abundance of fauna and flora (vertebrates).

EHTC Project Area 2.1/2
Collection/collation of data on distribution and abundance of fauna and flora (threatened flora).

EHTC Project Area 3.1
Forest structure (growth stage) and disturbance as mapped by API.

FRAMES
Potential use of indices derived from the tree hollow and tree size and density data gathered in the field inventory.

The results of the project will be used in the following areas:

EHTC Project Area 2.6
Population viability analysis and risk assessment (close interaction will be maintained with the Response To Disturbance project).

EHTC Project Area 2.7
Formulation of conservation requirements for flora and fauna.

EHTC Project Area 2.8
Development of Recovery Plans for priority endangered species and Threat Abatement Plans for listed threats.

EHTC Project Area 2.10
Identify areas above National Estate threshold for species-related values.

EHTC Project Area 4
The assessment and identification of wilderness.

ESFM
The areas of habitat significance for flora and fauna identified by this project will be an important input into ESFM considerations.

TYPE OF STUDY: 
Data collation, entry and checking
Analysis
Mapping

------------------------------------------------------------------------------------------------------------------------------

1.
PROJECT OBJECTIVES

The overall objective is to identify areas of habitat significance for vertebrate fauna and vascular flora in the UNE and LNE CRA regions. The areas of habitat significance to be identified fall into two categories:

i) modelled distributions of priority species categorised into habitat quality classes (including high quality habitat); and

ii) other areas of habitat significance (such as areas of high biodiversity and natural refugia).

Specific objectives are to:

i) refine the GIS systems and statistical analyses required for modelling;

ii) identify, acquire and develop GIS layers needed for modelling;

identify those species and groups of species to be modelled;

iii) collate, enter and check the relevant flora and fauna data;

iv) define high quality habitat;

v) define other areas of habitat significance (such as areas of high biodiversity and natural refugia);

vi) derive habitat models based on the definitions developed; and

vii) provide the capacity, as circumstances change, to undertake re-analyses of areas of habitat significance for the duration of the CRA process in the north east.

2.
BACKGROUND

Predictive modelling is a resource-efficient tool for conservation planning and reserve design. It is fundamental to meeting many of the CRA objectives, which has been recognised in the large-scale flora and fauna surveys conducted in the north east CRAs to obtain the systematic data required for accurate modelling.

Prior to the CRA process, the NSW NPWS undertook two major systematic flora and fauna surveys in the north east forests: the North east Forests Biodiversity Survey (NEFBS) and the Natural Resources Audit Council survey (NRAC). SFNSW also completed 12 Environmental Impact Statements for forestry management areas throughout the north east. However, following the establishment of the boundaries of the UNE and LNE, it was clear that significant environmental gaps remained in the survey coverage.

A large survey effort was therefore approved by the EHTC and undertaken by the NPWS from December 1996 to April 1997; further surveys are approved (for both flora and fauna), beginning in September 1997. The resultant broad-scale dataset of the north east will be of world class. This project represents the logical next step in the process by applying the proven modelling techniques developed by the NPWS during (and since) the NEFBS project to this improved dataset covering the north east CRA regions.

3.
SCOPE

The project falls within three EHTC Project Areas. The key area is Project Area 2.2, “Analysis and predictive modelling of species-habitat relationships”. The role of this Project Area, as outlined in the EHTC Technical Framework, is to provide “a basis for defining and extrapolating the distribution of potential high quality habitat (JANIS biodiversity criterion 5) and critical habitat (endangered species legislation) for species of conservation concern, across unsurveyed areas of forest”. This project addresses the definition and mapping of high quality habitat.

It should be possible to derive models for a large range of flora and fauna species. However, the focus will be on a subset of priority species, especially those on the priority list determined by the Response to Disturbance project. Funding from Project Area 2.1/5 (Collection/collation of data on distribution and abundance of fauna and flora (aquatic)) will be used to identify a number of priority, predominantly aquatic species and collate data on their distribution for deriving habitat models. Analysis will determine which vertebrate fauna and vascular flora species will be included in assemblage models.

The role of Project Area 2.3 (“Derivation/mapping of areas of high diversity, centres of endemism, natural refugia, etc”) is to identify “areas of general significance for flora and fauna, in accordance with JANIS biodiversity criterion 5 (and National Estate criteria)”. The examples of areas of general habitat significance listed in JANIS are:

· habitat of special groups of organisms (such as species with complex habitat requirements, migratory or mobile species),

· areas of high species diversity,

· natural refugia,

· centres of endemism, and

· habitat of species whose distribution and habitat are not well correlated with any particular forest ecosystem.

This project relies on the identification of those areas of habitat significance which can be adequately delineated using habitat models and other available spatial data.

The project covers the UNE and LNE CRA areas. Under this project, canopy flora species will not be modelled in the UNE, since it was included in the Vegetation Mapping Project. Analysis in each area will be undertaken in accordance with the current CRA timetable. Techniques will be developed continuously as CRAs are undertaken, especially as new layers become available for inclusion in the models and the derivation of areas of habitat significance are refined. The project will be completed in three stages.

Stage 1:
Preparation (UNE & LNE)

Task 1:
Assessment and provision of the required technology (computer hardware and software); staff recruitment and training

Task 2: 
Preparation of environmental, flora and fauna data, including additional data collation, entry and checking; production of metadata statements for the UNE

Stage 2:
UNE

Task 3:
Review of modelling procedures used in the Eden CRA

Task 4:
Development of draft definitions of areas of habitat significance and the identification of those priority species for which habitat quality models will be derived; circulation to stakeholders

Task 5:
Derivation of preliminary models

Task 6:
Finalisation of definitions of areas of habitat significance for the UNE; refinement and evaluation of models

Task 7:
Report production

Stage 3:
LNE

Task 8: 
Review and refine procedures for modelling and identifying areas of habitat significance used in the UNE CRA; circulation to stakeholders

Task 9:
Preparation of environmental, flora and fauna data (updated for LNE), including data audit and checking; production of a metadata statement for the LNE

Task 10:
Derivation of preliminary fauna and flora species models

Task 11:
Finalisation of definitions of areas of habitat significance for the LNE; refinement and evaluation of models

Task 12:
Report production (including financial and administrative reports)

4.
METHODS

Stage 1:
Preparation (UNE & LNE)

Task 1: 
Assessment and provision of the required technology (computer hardware and software); staff recruitment and training

An assessment will be undertaken of the computing requirements of the project. Unix workstations are being used within NPWS GIS Division to derive some of the environmental layers needed. Additionally, research is being conducted within the NPWS on appropriate methods of deriving variables which improves the predictive power of the modelling relative to particular groups of species. Computers will be installed at the NPWS Northern Zone Office capable of running ArcView (with Spatial Analyst), S-plus and modelling software developed by the NPWS in conjunction with the Commonwealth.

Staff will be recruited and trained in the use of the software.

Task 2: 
Preparation of environmental, flora and fauna data, including additional data collation, entry and checking; production of metadata statements for the UNE

The standard GIS layers to be used as a minimum set of variables in modelling have been chosen on the basis of those considered to be the best predictors of vertebrate fauna and vascular flora distribution. The following variables are currently under development by the NPWS and will be the minimum set used. The Bureau of Resource Sciences (BRS) will be consulted during the development of these variables. The suitability of the variables for modelling distributions at a regional scale has been demonstrated in previous studies.

· Terrain:

-
slope/ruggedness index

-
topographic position

-
wetness index

· Climate:

-
rainfall - mean annual rainfall

-
temperature  -  minimum temperature of coldest month

-
seasonality index

-
radiation - mean annual solar radiation

· Substrate: 

-
soil fertility - derived from a BRS map  

-
soil depth - derived from the BRS productivity map

-
moisture index - derived from terrain, climate and soil depth

· Vegetation class

· Growth stage

Deterministic models based on the above variables provide a baseline for modelling. Other variables considered to be important will also be derived and used to refine distributions including vegetation structure, disturbance, food resources and hollow availability and contextual variables (eg, “clearing within 500 m”). Derivation of these variables will require input from relevant experts to identify factors likely to be significant for each species or group of species.

Co-variate data will be entered and checked. These will include variables such as survey method, survey effort, time of year, time of day, prevailing weather conditions and presence of flowering plants. A metadata statement will be prepared for the environmental data used in modelling.

The current systematic dataset for flora and fauna consists of standard sites surveyed during the NEFBS, NRAC and CRA surveys. Other systematic surveys (particularly SFNSW EIS data) will be assessed for consistency with NPWS methodology. Compatible systematic data will be added to the dataset.

Opportunistically gathered point locality records will be compiled for priority species, particularly those that lack sufficient systematic data to derive presence/absence models.

All data, including NPWS data, will be checked. A report on the data audit and a metadata statement will be produced for the UNE.

Stage 2:
UNE

Task 3:
Review of modelling procedures used in the Eden CRA

Modelling undertaken for the Eden CRA will be reviewed and procedures adjusted accordingly.

Task 4:
Development of draft definitions of areas of habitat significance and the identification of those priority species for which habitat quality models will be derived; circulation to stakeholders

The identification of high quality habitat is a requirement of the JANIS criteria and will be undertaken for priority species (developed for the Response to Disturbance project) where considered possible by experts. Experts will produce a draft set of procedures for identifying high quality habitat for each species. Both the species list and the draft set of procedures will be circulated to stakeholders.

Experts will decide which other areas of habitat significance can be reliably identified using the available data. Draft definitions for these will be developed and also circulated to stakeholders.
Task 5:
Derivation of preliminary models

Generalised additive (GAM) or linear (GLM) modelling will be used for modelling. GAM has been used successfully in the past by the NPWS (see NEFBS Report Number 3, “Fauna of north east NSW forests”, for a full explanation and justification of the technique). However, parametric GLM modelling may also be used where appropriate following re-assessment of the technique by the NPWS.

Modelling strategies will include qualitative models, presence models, presence/absence models and abundance models. The modelling software developed by the NPWS and Commonwealth will be used to fit and extrapolate preliminary quantitative models across the north east forests.

Task 6:
Finalisation of definitions of areas of habitat significance for the UNE; refinement and evaluation of models

Experts will review the preliminary models and any newly completed variables (such as growth stage mapping) will be considered for incorporation into the final definitions of areas of habitat significance. High quality habitat models for plant species will provide valuable information not only on likely current distributions but also for the identification of ‘recovery’ habitat into which the species may expand given suitable conditions or into which the species may be introduced with a relatively high probability of survival.

Estimates of error will be calculated as part of the modelling procedure. Cross-validation of the models derived from GAM and GLM modelling will also be undertaken; SFNSW will be invited to participate in this procedure.

Task 7:
Report production

The final report will fully document the methods used to identify areas of habitat significance, including definitions and analytical techniques.

An administrative report and financial statement will be included.

Stage 3:
LNE

Tasks 8 - 12 will be conducted for the LNE in the same manner as that described above for the UNE, except for those adjustments made to procedures following review of the UNE. In order to satisfactorily model sandstone species in the LNE, systematic data collected from the Sydney Basin will be utilised in modelling.

5.
CRITICAL PATH

Outputs

The following outputs will be supplied:

· A metadata statement for the environmental, flora and fauna data used in identifying areas of habitat significance.

· Modelled habitat distributions (including high quality habitat and other areas of habitat significance).

· Reports describing the species modelling and identification of areas of habitat significance undertaken in the UNE and LNE.

Reporting
· Monthly progress reports (including financial statements) will be submitted.

· Metadata statements for the environmental, flora and fauna data used will be submitted for the UNE (at the completion of Task 2) and LNE (at the completion of Task 8).

· Reports describing the methods used for analysis in each CRA region will be submitted for the UNE (Task 7) and LNE (Task 13).

Milestones

Stage 1:
Preparation (UNE & LNE)
Task
Begin
Complete

Task 1:
Assessment and provision of the required technology (computer hardware and software); staff recruitment and training
Jul 97
Nov 97

Task 2: 
Preparation of environmental, flora and fauna data, including additional data collation, entry and checking; production of metadata statements for the UNE
Jul 97
Jan 98

Stage 2:
UNE
Task
Begin
Complete

Task 3:
Review of modelling procedures used in the Eden CRA
Nov 97
Nov 97

Task 4:
Development of draft definitions of areas of habitat significance and the identification of those priority species for which habitat quality models will be derived; circulation to stakeholders
Dec 97
Mar 98

Task 5:
Derivation of preliminary species models
Dec 97
May 98

Task 6:
Finalisation of definitions of areas of habitat significance for the UNE; refinement and evaluation of models
May 98
Aug 98

Task 7:
Report production




- Draft
Jun 98
Aug 98


- Final
Aug 98
Oct 98

Stage 3:
LNE
Task
Begin
Complete

Task 8:
Review and refine procedures for modelling and identifying areas of habitat significance used in the UNE CRA; circulation to stakeholders
Jun 98
Jun 98

Task 9:
Preparation of updated environmental, flora and fauna data, including data collation, entry and checking; production of a metadata statement for the LNE
Jan 98
Apr 98

Task 10:
Derivation of preliminary fauna and flora species models
Jul 98
Jul 98

Task 11:
Finalisation of definitions of areas of habitat significance for the LNE; refinement and evaluation of models
Aug 98
Aug 98

Task 12:
Report production (including financial and administrative reports)




- Draft
Jun 98
August 98


- Final
Oct 98
December 98

6.
BUDGET

(a)
Budget for Grant Funds
Salaries and Wages
$235,083

Consultancy Fees
$48,542

Travel costs
$25,500

Administration eg. printing, stationery, typing etc
$23,576

Hire of materials or equipment (including computers)
$10,182

Purchase of materials (including computer software)
$25,000

Other (fuel, rent electricity and training)
$25,447

Total Direct Costs
$393,330

(b)
Budget for Agency Contribution

Salaries and Wages
$59,781

Consultancy Fees
$

Travel costs
$18,690

Administration eg. printing, stationery, typing etc
$17,855

Purchase of materials
$

Other - identify
$

Total Direct/Indirect Costs
$ 96,326

Project Funded by:

Grant Funds
$393,330
In kind (indicative)
$96,326

(a)
RACAC Contribution

(a)
RACAC Contribution

(b)
Commonwealth Contribution
(b)
Commonwealth Contribution

(c)
Agency Contribution
(c)
Agency Contribution


7.
PAYMENT DETAILS

The total grant of $393,330 will be paid in the following instalment(s):

· An initial payment of $196,665 for the establishment costs and initial progress on the Project, to be paid within 14 days of the signing of the Memorandum of Understanding by the Director-General of DUAP;

· Instalment payment of $117,999 to be paid following the completion of stakeholder consultation in Task 4.

· A final payment of $78,666 to be paid within 14 days of receipt by DUAP of the Final Report, if DUAP judges it to be satisfactory.

8.
PROJECT MANAGEMENT

· Project Responsibility


Tim Shepherd, Executive Director, Technical Services

· Implementation Responsibility


Alan Feely, Manager, Northern Zone

· Implementation Coordination


Geoff Moore, CRA Unit Manager, Northern Zone

9.
PERFORMANCE INDICATORS

· Appropriate agreed definitions are developed for high quality habitat and other areas of habitat significance.

· The identified areas of habitat significance are recognised as the best possible estimations which could be produced in the time available.

· The models and areas of habitat significance are easily incorporated into a spatial assessment of the comprehensiveness, adequacy and representativeness requirements designated by the JANIS criteria.

· Knowledge of the distribution and extent of priority species and areas of significant habitat is greatly improved.

· The funds are properly acquitted.

10.
QUALITY CONTROL

· Methods subject to review by relevant experts.

· Stakeholder involvement.

· Progress and final reports subject to review.

· The data used will be openly assessed in the metadata documentation.

· The funds are properly acquitted.

Appendix 5.2 REPORT ON Aquatic Priority Species for CRA Northern Region

Report prepared by Stephen Wall

Over the 13 major catchments covered by the Northern CRA boundary, there are 8 species of turtle recognised (Table 1.). The recognition on taxonomic diversity is a key issue underlying the problems associated with assigning conservation status’s to this group of vertebrates. Can we be sure that a species is truly defined, or is it a species complex, or multiple species with distinct characteristics - sufficiently isolated to be recognised as a species. Where a single species might be seen as common, in reality there might be numerous species, some of which may be at risk.

Cogger (1992) recognises fifteen species of chelidae within Australia, however Georges, et al (1992), using electrophoresis to explore the phylogeny of Australian chelids, concluded that there were indeed twenty three species (Figure 1). 

Table 1.  The eight species of turtle occurring in the Northern CRA Region. The figures


   indicate the number of records known from each catchment.
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Figure 1.  The hypothesised phylogeny for Australian chelid turtles reconstructed from

                 Georges et al (1992). Those species that are highlighted are those recognised


     by Cogger (1992).

Two of the eight species from the region are currently listed as vulnerable, Elseya Sp.2 and Emydura sp., found in the Namoi/Gwydir rivers and Bellinger river respectively.

Two further populations have now been recognised as being distinct, Elseya georgesi, from the Bellingen River, and Elseya Purvisi from the Manning River. As both these species have been described, and do come from distinct catchments it would be reasonable to include them as priority species.

It is likely that a new book currently being published by John Cann will in fact divide all the eastern coast Elseya and Emydura species into distinct species within the different catchments (John Cann, pers com). However as this information is not currently available, caution should be given when arguing their conservation value.

The species formerly known as Emydura signata, which appears to be distributed throughout the eastern coast, but also appears to have distinct populations restricted to various catchments, has been grouped as Emydura sp.1 by the Australian Museum until individual populations can be determined (Ross Sadlier, pers com). The Bellingen River Emydura, Emydura sp., which occurs in a restricted area of the Bellingen River near Thora has been recognised as being in need of conservation. It is not known whether the other Emydura’s trapped in the river are the same species or not.

Very little data are available for these species. What has been found tends to be based on older information which is focused at species groups, rather than at the species individually.

Elseya georgesi and Elseya purvisi
Distribution
A sibling pair of species (morphologically identical but genetically distinct) known only from the Bellinger River and the Manning River respectively.

Population / Density
Unknown.

Habitat Preference
Permanent flowing water in the middle and upper reaches, and side tributaries, of rivers.

Reproduction
Nest from September to December, laying between 9 and 17 eggs per clutch. Up to 53 eggs may be layed in a single season. Incubation is approximately 60 days.

Potential Threats
Habitat clearance, stock grazing, predation, soil and water pollution, soil degradation, stream siltation, waterflow manipulation, water turbidity. These species are not protected by any reserve systems.

Namoi River Elseya (Elseya sp.2) 

Distribution
Headwaters of the Namoi and Gwydir Rivers and possibly known from the Macquarie Marshes (Cogger et al 1993).

Population / Density
Suspected to be between 500 to 1000 individuals in total, however this is supposition (Cogger et al 1993). Only 13 specimens documented in museums.

Habitat Preference
Permanent flowing water in upper reaches of rivers. Found in both shallow to deep pools flowing through granite bedrock.

Reproduction
Unknown.

Potential Threats
Habitat clearance, stock grazing, predation, soil and water pollution, soil degradation, stream siltation, waterflow manipulation. This species is also known to suffer blindness and eye disease which has been attributed to water pollution.

Bellinger River Emydura (Emydura sp.)
Distribution
Known from a single location near Thora on the Bellinger River, north east NSW (Cogger et al 1993).

Population / Density
A total of six individuals have been recorded. The Action Plan for Australian Reptiles categorises it as having a population less than 500. This is also speculative.

Habitat Preference
Rivers. Several long deep pools in the moderately broad mid-reaches of the river.

Reproduction
Thought to lay between 10-100 eggs per season (Cogger et al 1993).

Potential Threats
Habitat clearance, stock grazing, predation, soil and water pollution, soil degradation, stream siltation, waterflow manipulation. Fishing is another potential threat because chelid turtles are known to take baits.

Appendix 5.3 Metadata Statements for flora and fauna models

CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

Dataset
Title
Fauna habitat quality models for the Upper and Lower North east Comprehensive Regional Assessment (CRA) Region

Grid Naming convention: 
{caps code}v{seta number}

for example, 0017v01


Custodian
New South Wales National Parks and Wildlife Service (NSW NPWS)


Jurisdiction
NSW

Description
Abstract
Models of habitat quality created for priority fauna species in the Upper and Lower North east CRA process.


Searchwords
ECOLOGY Habitat Models

FAUNA Vertebrates Distribution


Geographic Extent Names
Upper and Lower North east CRA 

Region


Geographic Extent Polygon(s)


Dataset Currency
Beginning date
01Mar1998


Ending date
01Aug1998

Dataset Status
Progress
Complete


Maintenance and 

update frequency
Not known

NSW NPWS Metadata Framework Proforma (continued)
Access
Stored Data Format
DIGITAL ArcView Grids (Ver 3.0a)


Available format Type(s)
DIGITAL ArcView Grids


Access constraints
Data has been compiled and manipulated for the  NSW CRA process and therefore the use of these data are restricted to projects being undertaken within the NSW CRA under the CRA Data License Agreement

Data Quality
Lineage
The database used for the habitat quality models was comprised of priority fauna point locality records derived from internal and external sources, for example, Atlas of NSW Wildlife, SF, NEFBS, NRAC, JOGFP, as well as numerous external records from private individuals. See metadata for CRA Priority Point Locality Fauna Database (fauna.mdb)

Validated records accurate to within 100 metres or less were used for the statistical models.

The methodology developed in the NEFBS study was used (Generalised Additive Modelling - GAM). The NEFBS report contains full details of this methodology.

Presence only GAMs were run for all priority species with 10 or more records.

Presence/absence GAMs were also run for species with data on systematic presences and absences.

Grid themes (variables) used in the modelling are listed in the attached Table 1.

Statistical models were evaluated by specialist panels to select the best model for the process.

Expert models were created where the statistical models were rejected, or where there were too few records for statistical modelling.  Expert modelling was undertaken by reporting validated point localities against the GIS layers to determine the range encompassed by the point records for each variable. After specialist consideration of the variables relevant to the species and the ranges reported, the envelopes for the variables were mapped. Following further review by specialists, a final model was obtained.

Habitat quality was identified for each model in a number of ways.  For statistical models probability levels were used where appropriate to define high, intermediate and marginal habitat. Alternatively high, intermediate and marginal habitat was determined by applying rules determined by specialists. Some models, particularly expert models, may have less than three quality levels identified, depending on the species. For example, only high quality may be identified where the model is tightly constrained.

Table 2 lists the model selected for each species, how the habitat quality classes were assigned and provides an expert assessment of the resulting habitat quality model. 

Filtering was applied to some models to remove small fragments of isolated predicted habitat assessed as likely to be ineffective in maintaining viable populations.  The method used is detailed in the Interim Forestry Assessment Process Fauna Report.  A square consisting of approximately twice the breeding home range of the species was centered on each grid cell mapped as containing predicted habitat.  The grid cell was then only retained if more than a threshold proportion of cells within the square also contained predicted habitat.

Table 2 indicates the models which were filtered and the threshold values applied.

The habitat quality models were separated into a grid for each Species Equity Target Area (SETA).  (See SETA metadata).


Positional accuracy
The grid has 100m grid cells

A panel of fauna specialists evaluated the habitat quality models.

The extent to which the modelled fauna habitat is occupied will differ between species. It is necessary to further define habitat quality in terms of occupancy rate before a meaningful relationship can be determined between the modelled fauna habitat qualities (high, intermediate and marginal) and the optimum habitat target required to sustain a minimum viable population.


Attribute accuracy
A panel of fauna specialists evaluated the habitat quality models.


Logical consistency
All grids were visually checked to verify that SETAS do not overlap.


Completeness
Most models are restricted to the extent of forest cover defined by the LANDSAT TM broad vegetation layer.  A few species were modelled across the entire CRA region the specialists considered it appropriate.  Since the CRA API was not available for modelling some models are restricted to the public land domain where forest type and growth stage mapping were available.  Expert modelling was used to complete the models on the western tablelands.  The domain of each species modelled is indicated in the attached table (Table 2).

NSW NPWS Metadata Framework Proforma (continued)

Contact Address
Contact organisation
New South Wales National Parks and Wildlife Service (NSW NPWS) Northern Zone CRA Unit


Contact position
Northern Zone CRA Fauna Coordinator


Mail address 1
PO Box 914, Coffs Harbour, NSW, 2450


Mail address 2



Suburb/place/locality
Coffs Harbour


State/Locality 2
NSW


Country
Australia


Postcode
2450


Telephone
0266 515 946


Facsimile
0266 516187


Electronic mail address
jill.smith@npws.nsw.gov.au

Additional Metadata & Date
Metadata date
24Aug1998


Additional metadata
Jill Smith (NPWS)

T:\cra\gis\avfinal\faunav

NSW NPWS Metadata Framework Proforma (continued)
CRA/RFA

Page 1 Information
CRA Project Name
Modelling areas of habitat significance for vertebrate fauna and vascular flora in north east NSW


CRA Project Number
NA 23/EH    SPA0100

Extended Description Details
Type of feature
Grid cell


Attribute/Field List
Value, Count


Attribute/Field Description
Value = habitat quality (0 = not habitat,  1 = high, 2 = intermediate, or 3 = marginal)

Count = no. of cells


Scale/Resolution
100 metre grid cells

Dataset Environment
Software
ArcView (Ver3.0a)

 
Computer Operating system
Windows NT


Dataset size
370 MB

Table 1:  Grid themes used in statistical modelling

Grid Theme Name
Theme Title
Forest Domain 
Public land domain
Theme Description

Longitude
Easting
Yes
Yes


Latitude
Northing
Yes
Yes


Veg2
Vegetation system
Yes
Yes
Vegetation system mapped from Landsat TM imagery, merged into 3 classes:  1=rainforest  2=wet sclerophyll vegetation 3=dry sclerophyll vegetation 

Rf0500 
Rainforest within 500m radii
Yes
Yes
The spatial indices are derived by averaging (with inverse distance weighting) the modelled probability of rainforest in all cells within a radius (500m & 2 km) of a site.

Clr2000
Clearing within 2 km
Yes
Yes
% of cells within 2 km of a site cleared

Hsq0500
High site quality index
Yes
Yes
As for rainforest (Rf0500) but based on wet sclerophyll vegetation

Lsq0500
Low site quality index
Yes
Yes
As for rainforest (Rf0500 ) but based on dry sclerophyll vegetation

Log0500
Logging within 500m & 2km radii
Yes
Yes
Spatial indices derived by averaging (with inverse distance weighting) logging within 500m & 2 km radii of site:  0=light 50=moderate 100=heavy

Mindex100
Moisture index (x100)
Yes
Yes


Dqrainmm
Rainfall in the driest quarter
Yes
Yes


Rainibra
Mean annual rainfall
Yes
Yes


Nth250r
Ruggedness Index - 250 m window
Yes
Yes


Nth1000r
Ruggedness Index - 1000 m window
Yes
Yes


Sdepmm
Soil depth in mm
Yes
Yes


Soilfert
Soil Fertility
Yes
Yes


Solrad
Solar Radiation corrected for terrain
Yes
Yes


Tavib10
Average monthly temperature
Yes
Yes


Tminib10
Min temp of the coldest month
Yes
Yes


Nth250t
Topographic Index - 250 m window
Yes
Yes


Nth1000t
Topographic Index - 1000 m window
Yes
Yes


Nthtopp
Skidmore topographic position.  Mean difference in elevation
Yes
Yes


Wetx100
Wetness or compound topographic index derived from terrain variables
Yes
Yes


Pred0500
Exotic predator (fox) index
No
Yes
Relative exposure of terrestrial and scansorial fauna to predation by fox Based on size of predator population (elevation classes of Forest Type ((FT)) and understorey structure (FT & GS) influence on fox foraging patterns and prey avoidance

Nect0500
Nectar index
No
Yes
Derived from published and expert knowledge of nectar volume of overstorey species (FT),floral density (GS) and the duration of flowering.

Litf0500
Litter (fine) index
No
Yes
Index is of relative invertebrate availability throughout year. Fine litter as a product of accumulation rate (productivity - FT and minor extent by GS) and its turnover rate (a product of nutrient, moisture and soil depth)

Litc0500
Litter (coarse) index
No
Yes
As above but includes other foraging (and basking) substrates such as logs. Growth stage (and disturbance - GS) exert a stronger influence on values

Fles0500
Fleshy fruit index
No
Yes
Fleshy fruit based on overstorey and understory floristic composition (FT) and production rates (GS)

Deco0500
Decorticating bark (Aerial accumulation) index
No
Yes
Aerial bark accumulation (as invertebrate microhabitat and vertebrate foraging substrate)Values based on annual production (GS), bark form and tree architecture (FT) 

Foln0500
Foliage nutrient (non - eucalypt) index
No
Yes
Foliage nutrient index based on recorded N2 levels of dominant overstorey species (FT) and production rates (FT& GS). in non - eucalypt forest types

Fole0500
Foliage nutrient (eucalypt) index
No
Yes
Foliage nutrient index based on recorded N2 levels of dominant overstorey species (FT) and production rates (FT& GS). in non - eucalypt forest types

Stru0500 
Foliage profile complexity index
No
Yes
An index of structural complexity (number of strata plus gaps between and within strata) based on site quality (FT) and GS 

Holl0500
Hollow index
No
Yes
An index of hollows as a roosting or nesting resource, Based on the  tree species tendency to produce hollows (FT) and their ontogeny (GS) 

Table 2 



Domain
Model basis
Habitat
Expert
Spatial





Quality
Quality
Filter used



(Forest
(Presence/Absence
Basis
Assessment
(%

Cavs

Public Land
Presence only
(Statistical
Of model
Threshold)

Code
 Name
CRA Region)
Expert)
Expert)




NOCTURNAL BIRDS






174
Bush Stone-curlew
Forest
Expert
Expert
Good
no

246
Barking Owl
Public Land
Expert
Expert

no

248
Powerful Owl
Forest
Presence/Absence
Statistical

20

250
Masked Owl
Forest
Presence/Absence
Expert
Very good
10

253
Sooty Owl
Forest
Presence/Absence
Statistical
Excellent
20

314
Marbled Frogmouth
Public Land
Presence only
Expert

no


DIURNAL BIRDS






17
Black-breasted Button-quail
Public Land
Expert
Expert
Good
20

21
Rose-crowned Fruit-Dove
Forest
Presence only
Expert
Good
10

23
Superb Fruit-Dove
Forest
Expert
Expert
Good
no

25
Wompoo Fruit-Dove
Public Land
Presence/Absence
Statistical
Very good
no

183
Black-necked Stork
Forest
Presence only
Expert
Acceptable
no

196
Black Bittern
CRA Region
Presence only
Expert
Good
no

261
Double-eyed Fig-Parrot
Public Land
Expert
Expert
Good
no

350
Superb Lyrebird
Forest
Expert
Expert
Acceptable
30

351
Albert's Lyrebird
Forest
Presence/Absence
Expert
Very good
30

355
Rufous Scrub-bird
Forest
Presence only
Expert
Very good
20

428
Yellow-eyed Cuckoo-shrike
Public Land
Expert
Expert
Good
10

443
Grey-crowned Babbler
Forest
Presence/Absence
Expert
Good
10

519
Eastern Bristlebird
Public Land
Presence only
Expert
Acceptable
no

35
Brush Bronzewing
Forest
Presence only
Expert
Good
no

223
Red Goshawk
CRA Region
Expert
Expert

no

230
Square-tailed Kite
Public Land
Presence only
Expert
Good
10

234
Pacific Baza
Public Land
Presence/Absence
Expert
Good
10

241
Osprey
CRA Region
Expert
Expert
Good
10

258
Musk Lorikeet
Forest
Presence/Absence
Expert
Moderate to good
10

264
Red-tailed Black-Cockatoo
Forest
Expert
Expert
Good
no

265
Glossy Black-Cockatoo
Forest
Presence only
Expert
Good
10

268
Gang-gang Cockatoo
Forest
Presence only
Expert

no

302
Turquoise Parrot
Forest
Expert
Expert

20

309
Swift Parrot
Public Land
Expert
Expert

no

598
Painted Honeyeater
Forest
Expert
Expert
Coarse
no

603
Regent Honeyeater
Public Land
Expert
Expert

no

610
Mangrove Honeyeater
Forest
Expert
Expert
Okay
no

619
Yellow-tufted Honeyeater
Forest
Presence/Absence
Expert

10

324
Forest Kingfisher
Forest
Presence only
Expert
Excellent
no

345
Little Bronze-Cuckoo
Forest
Presence only
Expert
Very good
no

376
White-eared Monarch
Forest
Presence/Absence
Expert
Excellent
no

385
Hooded Robin
Forest
Expert
Expert
Good
10

396
Pale-yellow Robin
Forest
Presence/Absence
Expert
Excellent
no

405
Olive Whistler
Public Land
Presence/Absence
Statistical
Good
10

413
Little Shrike-thrush
Forest
Presence only
Expert
Good
no

498
Chestnut-rumped Hylacola
Forest
Presence only
Expert
Good
no

686
Paradise Riflebird
Forest
Presence only
Expert
Good
no

868
Forest Raven
Forest
Presence only
Expert
Excellent
no


ARBOREAL MAMMALS






1133
Greater Glider
Public Land
Presence/Absence
Expert
Excellent
30

1136
Yellow-bellied Glider
Forest
Presence/Absence
Expert
Good
20

1137
Squirrel Glider
Public Land
Presence only
Expert
Excellent
30

1150
Eastern Pygmy-possum
Forest
Presence only
Expert
Very good
30

1162
Koala
Forest
Presence/Absence
Expert
Excellent
no


GROUND MAMMALS






1531
Dingo
Public Land
Presence only
Expert
Very good
10

1008
Tiger Quoll
Forest
Presence only
Statistical
Excellent
20

1017
Brush-tailed Phascogale
Forest
Presence only
Expert
Good
10

1033
Dusky Antechinus
Forest
Presence only
Expert
Very good
30

1045
Common Planigale
Forest
Presence only
Expert
Acceptable
30

1165
Common Wombat
Forest
Presence only
Expert
Very good
30

1175
Long-nosed Potoroo
Forest
Presence only
Expert
Good
20

1187
Rufous Bettong
Forest
Presence only
Expert
Very good
10

1215
Brush-tailed Rock-wallaby
Forest
Presence only
Expert
Good
no

1234
Red-legged Pademelon
Public Land
Presence only
Statistical
Excellent
30

1245
Parma Wallaby
Forest
Presence only
Expert
Very good
10

1259
Whiptail Wallaby
Forest
Presence only
Expert
Good
no

1260
Black-striped Wallaby
Public Land
Expert
Expert
Good
no

1401
Pale Field-rat
Forest
Presence only
Expert
Good
no

1438
Broad-toothed Rat
Public Land
Presence only
Expert
Excellent
no

1455
New Holland Mouse
Forest
Presence only
Expert
Good
30

1464
Hastings River Mouse
Public Land
Presence only
Expert
Good
no

1466
Eastern Chestnut Mouse
Forest
Expert
Expert

no

1500
Grassland Melomys
Public Land
Presence/Absence
Expert

30


MEGABATS






1282
Pteropus alecto
Forest
Expert
Expert

no

1280
Pteropus poliocephalus
Forest
Expert
Expert

30

1290
Nyctimene robinsoni
Forest
Presence only 
Expert
Very good
30

1294
Syconycteris australis
Forest
Presence only
Expert
Very good to excellent
no


MICROBATS






1303
Rhinolophus megaphyllus
Forest
Presence/Absence
Expert
Acceptable
30

1324
Nyctinomus australis
Forest
Presence/Absence
Expert
Acceptable
30

1336
Nyctophilus bifax
Forest
Presence only
Expert
Good
no

1341
Miniopterus schreibersii
Public Land
Presence/Absence
Expert
Acceptable
30

1346
Miniopterus australis
Public Land
Presence/Absence
Expert
Good
30

1353
Chalinolobus dwyeri
Forest
Presence only
Expert
Good
10

1354
Chalinolobus nigrogriseus
Forest
Presence/Absence
Expert
Good to very good
10

1357
Myotis adversus
Public Land
Expert
Expert
Acceptable
no

1361
Scoteanax rueppellii
Forest
Presence only
Expert
Good
30

1362
Scotorepens greyii
Forest
Expert
Expert
Acceptable
20

1369
Kerivoula papuensis
Forest
Presence/Absence
Expert
Good
no

1372
Falsistrellus tasmaniensis
Forest
Presence only
Expert
Excellent
30

1377
Vespadelus pumilus
Forest
Presence/Absence
Expert
Acceptable
no

9029
Scotorepens sp 1
Forest
Presence/Absence
Statistical
Good
20

1025
Vespadelus troughtoni
Public Land
Expert
Expert
Reasonable
no

1329
Mormopterus norfolkensis
Forest
Expert
Expert
Very good
10

9028
Mormopterus sp 1
Forest
Expert
Expert
Good
no

1364
Scotorepens balstoni
Forest
Expert
Expert
Acceptable
no


FROGS






3007
Assa darlingtoni
Forest
Presence only
Expert
Good to very good
30

3008
Mixophyes fleayi
Forest
Presence only
Expert
Good
no

3073
Mixophyes balbus
Forest
Presence only
Expert
Good
30

3075
Mixophyes iteratus
Forest
Presence only
Expert
Excellent
30

3137
Crinia tinnula
Public Land
Presence only
Expert
Excellent
30

3166
Litoria aurea
CRA Region
Expert
Expert
Best possible
30

3168
Litoria booroolongensis
Forest
Presence only
Expert
Poor
30

3169
Litoria brevipalmata
Forest
Presence only
Expert
Good
30

3184
Litoria freycineti
Public Land
Presence only
Expert
Excellent
30

3186
Litoria subglandulosa
Forest
Presence only
Expert
Reasonable to good
20

3190
Litoria jervisiensis
Public Land
Presence only
Expert
Good
30

3202
Litoria olongburensis
Forest
Presence only
Expert
Good to very good
30

3219
Litoria revelata
Forest
Presence only
Expert
Acceptable
30

9005
Philoria sthn sphagnicolus






9007
Philoria richmondensis
Forest
Presence/Absence
Expert

no

3107
Philoria kundagungan
Forest
Presence/Absence
Expert

no

3108
Philoria loveridgei
Public Land
Presence only
Statistical
Very good
no

3109
Philoria sphagnicolus
Forest
Presence only
Statistical
Very good
no

9006
Philoria sp 2 (pughi)
Forest
Presence/Absence
Expert
Very good to excellent
no

3217
Litoria piperata
Forest
Expert
Expert
Adequate
no

3042
Heleioporus australiacus
Forest
Presence only
Expert

30

3039
Litoria littlejohni
Forest
Presence only
Expert

20

3117
Pseudophryne bibronii
Forest
Presence only
Expert

no


SNAKES






2615
Austrelaps ramsayi
Forest
Presence only
Expert
Excellent
30

2640
Acanthophis antarcticus
Public Land
Presence only
Expert
Very good


2645
Cacophis harriettae
Forest
Expert
Expert
Excellent
no

2665
Drysdalia coronoides
Forest
Presence only 
Expert
Excellent
30

2675
Hoplocephalus bitorquatus
Forest
Expert
Expert
Excellent
no

2677
Hoplocephalus stephensii
Public Land
Presence only
Expert
Excellent
30

2723
Tropidechis carinatus
Public Land
Presence only 
Expert
Good
30

2676
Hoplocephalus bungaroides 
Forest

Expert
Sydney only
10


LIZARDS






2139
Underwoodisaurus sphyrurus
Forest
Expert
Expert
Acceptable to good
30

2182
Tympanocryptis diemensis
Forest
Expert
Expert
Acceptable
30

2245
Hypsilurus spinipes
Forest
Expert
Expert
Good
30

2293
Coeranoscincus reticulatus
Public Land
Presence only
Expert
Excellent
30

2294
Ophioscincus truncatus
Forest
Presence/Absence
Expert
Excellent
30

9004
Saproscincus challengeri 
Forest
Presence/Absence
Expert
Good
30

2453
Lampropholis caligula
Forest
Presence/Absence
Expert
Excellent
30

2467
Cautula zia
Forest
Presence/Absence
Expert
Very good
20

2468
Ctenotus eurydice
Forest
Presence only 
Expert
Good
30

2550
Eulamprus kosciuskoi
Forest
Presence only
Expert
Acceptable
no

2552
Eulamprus murrayi
Public Land
Presence/Absence
Statistical
Very good to excellent
20

2559
Eulamprus tenuis
Forest
Presence only
Expert
Excellent
20

2687
Saltuarius swaini
Forest
Expert
Expert
Good
30

2720
Eulamprus martini






2764
Saproscincus galli
Public Land
Presence only
Expert
Very good
30

2765
Saproscincus rosei
Public Land
Presence only
Expert
Very good
30

2124
Eulamprus tryoni
Forest
Expert
Expert
Good
30

sori
Saproscincus oriarus "North coast"
Forest
Expert
Expert
Acceptable
no

swyb
Saltuaris wyberba
Forest
Expert
Expert
Good
30

9058
Lampropholis elongata
Forest
Expert
Expert
Reasonable
30

2287
Varanus rosenbergi
Forest
Presence only
Expert

30


TURTLES






9061
Emydura sp 1
Forest
Presence only
Expert
Good
no

9059
Elseya georgesi
CRA Region
Expert
Expert
Adequate
no

9103
Elseya sp 2 (Gwydir & Namoi)
CRA Region
Expert
Expert

no

9060
Elseya purvisi
CRA Region
Expert
Expert
Adequate
no

CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

Dataset
Title
Flying Fox Camp Shape Files


Custodian
NSW National Parks and Wildlife Service


Jurisdiction
New South Wales

Description
Abstract
Shape files were produced for two flying fox species: Pteropus poliocephalus and P.alecto. Data was collected from private sources as well as from previous NPWS/SF reports to produce the shape files.  Only modern (‘in use’) flying fox camps were considered for inclusion in the shape files.  


Searchwords
FAUNA Vertebrate, FAUNA Models


Geographic Extent Names
Lower North east CRA Region and 

Upper North east CRA Region


Geographic Extent Polygon(s)


Dataset Currency
Beginning date
31Jul1998


Ending date
10Aug1998

Dataset Status
Progress
Complete


Maintenance and 

update frequency
Not planned

Access
Stored Data Format
DIGITAL ArcView (Ver 3.0a)


Available format Type(s)
DIGITAL ArcView


Access constraints
Unrestricted

Data Quality
Lineage
The shape files are comprised of modern fox camp sites for P.poliocephalus and P.alecto from within the UNE and LNE CRA regions. The data used to produce these shape files was collected from private sources as well as previous NPWS/SF reports.  


Positional accuracy
The shape files were produced from point locality records which maintain an accuracy of within 1km.


Attribute accuracy
Point localities were provided by Megachiropteran Bat specialists as well as from previous studies.  The records used to produce the shape files are recognised to at least a standard reliability level.


Logical consistency
Several validation checks were imposed on the camp localities before the sites were accepted for inclusion in the shape files.  Records were validated by fauna specialists and NPWS staff. Records were broadly validated ‘on-screen’ in ArcView (georeference coordinates were required to fall within the study area and records of camps needed to fall within the correct distributional range).  Finally, only ‘modern’ camps, ie. the camps needed to be currently ‘in use’, were accepted for inclusion.  


Completeness
All attempts were made to incorporate all of the known modern camps for these species from within the UNE and LNE CRA study regions.

Contact Address
Contact organisation
CRA Unit

NSW National Parks and Wildlife Service


Contact position
Jill Smith

Modelling Coordinator


Mail address 1
Level 7, 24 Moonee Street


Mail address 2
PO Box 914


Suburb/place/locality
Coffs Harbour


State/Locality 2
NSW


Country
Australia


Postcode
2450


Telephone
0266 515 946


Facsimile
0266 516187


Electronic mail address
jill.smith@npws.nsw.gov.au

Additional Metadata & Date
Metadata date
27Aug1998


Additional metadata
Joanna Knight (NPWS)

T:\cra\gis\avdata\fauna\batroost\foxcamps (data)

T:\cra\datadoc\metadata\fauna (metadata)



METADATA

CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

Dataset
Title
Priority Fauna Species Equity Target Area (SETA) Shape files


Custodian
NSW  National Parks and Wildlife Service


Jurisdiction
New South Wales

Description
Abstract
SETA’s are Species Equity Target Areas to which the Species Equity Formula developed for Environment Australia (EA) is applied.  They are discrete geographic areas supporting distinct metapopulations ie. distinct populations to which most dispersal, recolonisation and population dynamics is confined. 

SETA’s were developed by fauna specialists for each of the CRA priority fauna species.  The spatial extent of a SETA varies for each species.  In some cases the SETA boundaries may encompass the entirety of the UNE and LNE CRA regions, while in other cases the SETA’s may only comprise small discreet areas.  


Searchwords
FAUNA Vertebrate, FAUNA Models


Geographic Extent Names
Lower North east CRA Region and

Upper North east CRA Region


Geographic Extent Polygon(s)


Dataset Currency
Beginning date
01Jul1998


Ending date
01Aug1998

Dataset Status
Progress
Complete


Maintenance and 

update frequency
Not planned

Access
Stored Data Format
DIGITAL ArcView


Available format Type(s)
DIGITAL ArcView


Access constraints
Unrestricted 

Data Quality
Lineage
SETA’s are Species Equity Target Areas developed by fauna specialists during the CRA to which the Species Equity Formula (developed by EA) is applied. The SETA’s comprise discreet geographic areas, supporting distinct metapopulations to which most dispersal, recolonisation and population dynamics is confined. SETA boundaries for each of the CRA priority fauna species were determined by fauna specialists with reference to the species models produced by the CRA. The SETA boundaries were digitised using ArcView and saved as shape files. In most cases the SETA boundaries followed the course of major rivers. Every attempt was made to consider mapped habitat when the seta boundaries were digitised. 


Positional accuracy
Not Relevant


Attribute accuracy
Not Relevant


Logical consistency
Not Relevant


Completeness
Not Relevant

Contact Address
Contact organisation
CRA Unit

NSW National Parks and Wildlife Service


Contact position
Jill Smith

Modelling Coordinator


Mail address 1
Level 7, 24 Moonee Street


Mail address 2
PO Box 914


Suburb/place/locality
Coffs Harbour


State/Locality 2
NSW


Country
Australia


Postcode
2450


Telephone
0266 515 946


Facsimile
0266 516187


Electronic mail address
Error! Reference source not found.

Additional Metadata & Date
Metadata date
21Aug1998


Additional metadata
Joanna Knight (NPWS)

T:\cra\gis\avfinal\context\fauna\seta

CRA/RFA

Page 1 Information
CRA Project Name
CRA Modelling


CRA Project Number
0100

Extended Description Details
Type of feature
Polygon data


Attribute/Field List



Attribute/Field Description



Scale/Resolution


Dataset Environment
Software
ArcView

 
Computer Operating system
Windows NT


Dataset size


METADATA

CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

Dataset
Title
CRA Priority Point Locality Fauna Database


Custodian
NSW National Parks and Wildlife Service


Jurisdiction
New South Wales

Description
Abstract
The CRA priority point locality fauna database was designed to house validated priority species records from within the Upper and Lower CRA regions. The database is comprised of priority fauna point locality records derived from internal and external sources, for example, Atlas of NSW Wildlife, SF EIS and FIS records, NEFBS collated and survey records, NRAC collated and survey records, JOGFP survey records, as well as numerous external records from private individuals. 


Searchwords
Database, FAUNA Vertebrates


Geographic Extent Names
Lower North east CRA Region and 

Upper North east CRA Region


Geographic Extent Polygon(s)


Dataset Currency
Beginning date
01Mar1998


Ending date
31Jul1998

Dataset Status
Progress
Complete


Maintenance and 

update frequency
Not planned

Access
Stored Data Format
DIGITAL MS Access 97


Available format Type(s)
DIGITAL  MS Access 97


Access constraints
Unrestricted

Data Quality
Lineage
The database is comprised of priority fauna point locality records derived from internal and external sources, for example, Atlas of NSW Wildlife, SF, NEFBS, NRAC, JOGFP, as well as numerous external records from private individuals.    




Positional accuracy
The database contains point locality records with accuracies ranging from within 100m to within 1km.  


Attribute accuracy
The database contains records recognised to at least a standard reliability level.   


Logical consistency
Several validation checks were imposed on the datasets before records could be passed into the database. Records were validated by fauna specialists and NPWS staff. Records were broadly validated ‘on-screen’ in ArcView (georeference coordinates were required to fall within the study area and records of species needed to fall within their distributional range). After this initial screening, the following rules were applied to further validate the records: 1) in the majority only those records recorded post 1970 were considered for inclusion (NB in some cases the inclusion of pre-1970 records was of paramount importance for some of the more ‘rare’ species.  Without these records information on these species would have been negligible); 2) records were only considered if their georeference coordinates were accurate to within 100m (NB a small proportion of species were included with positional accuracies to within 1km.  Again, without the inclusion of these records information on particular species would have proved inadequate); 3) finally, the minimum identification reliability considered for inclusion was ‘standard’.           


Completeness
Could never be complete

Contact Address
Contact organisation
CRA Unit

NZ NSW National Parks and Wildlife Service


Contact position
Michael Andren

Fauna Coordinator


Mail address 1
Level 7, 24 Moonee Street


Mail address 2
PO Box 914



Suburb/place/locality
Coffs Harbour


State/Locality 2
NSW


Country
Australia


Postcode
2450


Telephone
0266 515 946


Facsimile
0266 516 187


Electronic mail address
michael.andren@npws.nsw.gov.au

Additional Metadata & Date
Metadata date
21Aug1998


Additional metadata
Joanna Knight (NPWS)

T:\cra\datafaun\access\validdb\fauna.mdb (data)

T:\cra\datadoc\metadata\fauna\faunamdb.doc (metadata)

CRA/RFA

Page 1 Information
CRA Project Name
Vertebrate Fauna Surveys for Comprehensive Regional Assessments - Stage 1: Summer 1996-1997


CRA Project Number
NA01/EH

Extended Description Details
Type of feature
Point data


Attribute/Field List
SpeciesCode; ScientificName; CommonName; ObservationType; FirstDate; LastDate; ReliabilityType; Zone; Easting; Northing; AccuracyIndex


Attribute/Field Description
SpeciesCode = CAVS code (unique code for each species; CAVS = Catalogue of Australian Vertebrate Species); ScientificName = Scientific Name of species; CommonName = Common Name of species; ObservationType = One letter text abbreviation signifying observation type of sighting, for example, T=Trapped ( Codes are identical to those used in the Atlas of NSW Wildlife); FirstDate = First date of sighting; LastDate = Last date of sighting; ReliabilityType = 1= museum specimen; 2= private specimen; 3=Inferred from specimen; 4=specialist; 5=standard. For a full explanation refer NSW Atlas of Wildlife; Zone = AMG zone of sighting; Easting = AMG easting of sighting; Northing = AMG northing of sighting; AccuracyIndex = Accuracy of AMGs: 1=within 10 m; 2=within 100m; 3=within 1km.   For a full explanation refer NSW Atlas of Wildlife.


Scale/Resolution
1:25 000

Dataset Environment
Software
MS Access 97

 
Computer Operating system
Windows NT


Dataset size
14 744Kb

NSW CRA/RFA Metadata Proforma 







CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

DATASET
Title:
CRA Threatened Plants - Upper NE Habitat Models


Custodian:
NSW National Parks and Wildlife Service, Northern Zone


Jurisdiction:
New South Wales


CRA Project Name:
CRA Threatened Plants, Upper and Lower NE NSW; Forest Biota Response to Disturbance (NA 17/EH); CRA Conservation Requirements.


CRA Project Number:


CONTACT ADDRESS
Contact organisation:
CRA Unit, NSW National Parks and Wildlife Service, Northern Zone, 24 Moonee Street, Coffs Harbour, NSW, 2450


Contact position:
Carmel Flint, Flora Co-ordinator


Mail address 1:
PO Box 914, Coffs Harbour, NSW, 2450


Mail Address 2:



Suburb/place/locality:
Coffs Harbour


State/Locality 2:
NSW


Country:
Australia


Postcode:
2450


Telephone:
0266 515 946


Facsimile:
0266 516 187


Electronic mail address:
carmel.flint@npws.nsw.gov.au

DESCRIPTION
Abstract:
The UNE Flora Habitat Model 'layer' combines point localities, digitised mapped populations, and a buffer to represent occupied habitat (Class 1) and a grid representing high quality (modelled) habitat (Class 2).


Search Words:
Comprehensive Regional Assessment; North eastern NSW; Threatened Plants; Forest; Conservation; Habitat; Model.


Geographic extent, Name(s):
Upper North eastern NSW CRA Unit


Geographic Extent, Polygon(s):
Not applicable


Type of feature:
The CRA Threatened Plant GIS habitat models for Threatened and Critically Threatened vascular plant taxa indicating the distribution of occupied and high quality habitat.


Attribute/Field List:
ArcView attribute table: Prelimin. Rank (Conservation Priority); Site No.; Easting; Northing; Accuracy; Mapsheet; Tenure; Location; No. (pop.); Collection; Area (pop.); Recorder code; Recorder date.


Attribute/Field Description:



Scale/Resolution:


DATASET CURRENCY
Beginning date:
August, 1998


Ending date:
August, 1998

DATASET STATUS
Progress:
Finalised CRA / C-Plan input.


Maintenance and update frequency:


DATASET ENVIRONMENT
Software:
ArcView GIS Version 3.0a


Computer Operating System:
Windows NT


Dataset Size:
86 models (grids) at about 1/2Mb each or 43Mb in total.

ACCESS
Stored Data Format:



Available Format Type:



Access constraints:


DATA QUALITY
Lineage:
Refer FloraSum.doc in this Metadata Directory


Positional accuracy:
GIS layers between 25 to 100 metres, all data within 100 metres accuracy.


Attribute accuracy:



Logical consistency:



Completeness:


NOTES
Notes:


METADATA DATE
Metadata date:
August, 1998

METADATA COMPLETED BY
Metadata sheet compiled by:
Robert DeVries, CRA Flora Project Officer, NSW NPWS, Northern Zone.

FURTHER INFORMATION
Further information:
The Threatened Vascular Flora of North eastern NSW: Inventory, Assessment and Conservation. Draft for EHTC Review Purposes Only. Upper and Lower North eastern NSW CRA Units. Summary Outcomes of the CRA Threatened Flora Expert Workshops. June-July, 1998.

NSW CRA/RFA Metadata Proforma 







CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

DATASET
Title:
CRA Threatened Plants - Lower NE Habitat Models


Custodian:
NSW National Parks and Wildlife Service, Northern Zone


Jurisdiction:
New South Wales


CRA Project Name:
CRA Threatened Plants, Upper and Lower NE NSW; Forest Biota Response to Disturbance (NA 17/EH); CRA Conservation Requirements.


CRA Project Number:


CONTACT ADDRESS
Contact organisation:
CRA Unit, NSW National Parks and Wildlife Service, Northern Zone, 24 Moonee Street, Coffs Harbour, NSW, 2450


Contact position:
Carmel Flint, Flora Co-ordinator


Mail address 1:
PO Box 914, Coffs Harbour, NSW, 2450


Mail Address 2:



Suburb/place/locality:
Coffs Harbour


State/Locality 2:
NSW


Country:
Australia


Postcode:
2450


Telephone:
0266 515 946


Facsimile:
0266 516 187


Electronic mail address:
carmel.flint@npws.nsw.gov.au

DESCRIPTION
Abstract:
The LNE Flora Habitat Model 'layer' combines point localities, digitised mapped populations, and a buffer to represent occupied habitat (Class 1) and a grid representing high quality (modelled) habitat (Class 2).


Search Words:
Comprehensive Regional Assessment; North eastern NSW; Threatened Plants; Forest; Conservation; Habitat; Model.


Geographic extent, Name(s):
Lower North eastern NSW CRA Unit


Geographic Extent, Polygon(s):
Not applicable


Type of feature:
The CRA Threatened Plant GIS habitat models for Threatened and Critically Threatened vascular plant taxa indicating the distribution of occupied and high quality habitat.


Attribute/Field List:
ArcView attribute table: Prelimin. Rank (Conservation Priority); Site No.; Easting; Northing; Accuracy; Mapsheet; Tenure; Location; No. (pop.); Collection; Area (pop.); Recorder code; Recorder date.


Attribute/Field Description:



Scale/Resolution:


DATASET CURRENCY
Beginning date:
August, 1998


Ending date:
August, 1998

DATASET STATUS
Progress:
Finalised CRA / C-Plan input.


Maintenance and update frequency:


DATASET ENVIRONMENT
Software:
ArcView GIS Version 3.0a


Computer Operating System:
Windows NT


Dataset Size:
42 models (grids) at about 1/2Mb each or 21Mb in total.

ACCESS
Stored Data Format:



Available Format Type:



Access constraints:


DATA QUALITY
Lineage:
Refer FloraSum.doc in this Metadata Directory


Positional accuracy:
GIS layers between 25 to 100 metres, all data within 100 metres accuracy.


Attribute accuracy:



Logical consistency:



Completeness:


NOTES
Notes:


METADATA DATE
Metadata date:
August, 1998

METADATA COMPLETED BY
Metadata sheet compiled by:
Robert DeVries, CRA Flora Project Officer, NSW NPWS, Northern Zone.

FURTHER INFORMATION
Further information:
The Threatened Vascular Flora of North eastern NSW: Inventory, Assessment and Conservation. Draft for EHTC Review Purposes Only. Upper and Lower North eastern NSW CRA Units. Summary Outcomes of the CRA Threatened Flora Expert Workshops. June-July, 1998.
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CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

DATASET
Title:
CRA Threatened Plants - Upper NE Point-Locality Layer


Custodian:
NSW National Parks and Wildlife Service, Northern Zone


Jurisdiction:
New South Wales


CRA Project Name:
CRA Threatened Plants, Upper and Lower NE NSW; Forest Biota Response to Disturbance (NA 17/EH); CRA Conservation Requirements.


CRA Project Number:


CONTACT ADDRESS
Contact organisation:
CRA Unit, NSW National Parks and Wildlife Service, Northern Zone, 24 Moonee Street, Coffs Harbour, NSW, 2450


Contact position:
Carmel Flint, Flora Co-ordinator


Mail address 1:
PO Box 914, Coffs Harbour, NSW, 2450


Mail Address 2:



Suburb/place/locality:
Coffs Harbour


State/Locality 2:
NSW


Country:
Australia


Postcode:
2450


Telephone:
0266 515 946


Facsimile:
0266 516 187


Electronic mail address:
carmel.flint@npws.nsw.gov.au

DESCRIPTION
Abstract:
Point locality layer for UNE.


Search Words:
Comprehensive Regional Assessment; North eastern NSW; Threatened Plants; Forest; Conservation; Localities.


Geographic extent, Name(s):
Upper North eastern NSW CRA Unit


Geographic Extent, Polygon(s):
Not applicable


Type of feature:
The CRA Threatened Plant GIS point-locality layer for Threatened and Critically Threatened vascular plant taxa indicating the position of individual plant populations.


Attribute/Field List:
ArcView attribute table: Region; Full Display Name; Feature ID; Vulnerability Weighting;Location; Easting; Northing; Number (population size); Area (population area in ha); Cover Abundance.


Attribute/Field Description:



Scale/Resolution:


DATASET CURRENCY
Beginning date:
August, 1998


Ending date:
August, 1998

DATASET STATUS
Progress:
Finalised CRA / C-Plan input.


Maintenance and update frequency:


DATASET ENVIRONMENT
Software:
ArcView GIS Version 3.0a


Computer Operating System:
Windows NT


Dataset Size:


ACCESS
Stored Data Format:
MS Access Database Records, ArcView Shape Files, CD-R archive.


Available Format Type:



Access constraints:
For CRA use only.

DATA QUALITY
Lineage:
Collated data were subject to expert validation to filter records with accuracy of less than 100m. Those data not validated were filtered using an approach agreed to at CRA flora workshops. Refer to filter.doc in this directory.


Positional accuracy:
Position accurate to within 100 metres on average.


Attribute accuracy:



Logical consistency:



Completeness:
Complete as of August 1998 but subject to ongoing revision.

NOTES
Notes:
Refer FlorSum.doc in this directory.

METADATA DATE
Metadata date:
August, 1998

METADATA COMPLETED BY
Metadata sheet compiled by:
Robert DeVries, CRA Flora Project Officer, NSW NPWS, Northern Zone.

FURTHER INFORMATION
Further information:
The Threatened Vascular Flora of North eastern NSW: Inventory, Assessment and Conservation. Draft for EHTC Review Purposes Only. Upper and Lower North eastern NSW CRA Units. Summary Outcomes of the CRA Threatened Flora Expert Workshops. June-July, 1998.

NSW CRA/RFA Metadata Proforma 







CATEGORY
CORE METADATA ELEMENT
DESCRIPTION

DATASET
Title:
CRA Threatened Plants - Lower NE Point-Locality Layer


Custodian:
NSW National Parks and Wildlife Service, Northern Zone


Jurisdiction:
New South Wales


CRA Project Name:
CRA Threatened Plants, Upper and Lower NE NSW; Forest Biota Response to Disturbance (NA 17/EH); CRA Conservation Requirements.


CRA Project Number:


CONTACT ADDRESS
Contact organisation:
CRA Unit, NSW National Parks and Wildlife Service, Northern Zone, 24 Moonee Street, Coffs Harbour, NSW, 2450


Contact position:
Carmel Flint, Flora Co-ordinator


Mail address 1:
PO Box 914, Coffs Harbour, NSW, 2450


Mail Address 2:



Suburb/place/locality:
Coffs Harbour


State/Locality 2:
NSW


Country:
Australia


Postcode:
2450


Telephone:
0266 515 946


Facsimile:
0266 516 187


Electronic mail address:
carmel.flint@npws.nsw.gov.au

DESCRIPTION
Abstract:
Point locality layer for LNE.


Search Words:
Comprehensive Regional Assessment; North eastern NSW; Threatened Plants; Forest; Conservation; Localities.


Geographic extent, Name(s):
Lower North eastern NSW CRA Unit


Geographic Extent, Polygon(s):
Not applicable


Type of feature:
The CRA Threatened Plant GIS point-locality layer for Threatened and Critically Threatened vascular plant taxa indicating the position of individual plant populations.


Attribute/Field List:
ArcView attribute table: Region; Full Display Name; Feature ID; Vulnerability Weighting;Location; Easting; Northing; Number (population size); Area (population area in ha); Cover Abundance.


Attribute/Field Description:



Scale/Resolution:


DATASET CURRENCY
Beginning date:
August, 1998


Ending date:
August, 1998

DATASET STATUS
Progress:
Finalised CRA / C-Plan input.


Maintenance and update frequency:


DATASET ENVIRONMENT
Software:
ArcView GIS Version 3.0a


Computer Operating System:
Windows NT


Dataset Size:


ACCESS
Stored Data Format:
MS Access Database Records; Excel spreadsheets; ArcView Shape Files; CD-R archive.


Available Format Type:



Access constraints:
For CRA use only.

DATA QUALITY
Lineage:
Collated data were subject to expert validation to filter records with accuracy of less than 100m. Those data not validated were filtered using an approach agreed to at CRA flora workshops. Refer to filter.doc in this directory.


Positional accuracy:
Position accurate to within 100 metres on average.


Attribute accuracy:



Logical consistency:



Completeness:
Complete as of August 1998 but subject to ongoing revision.

NOTES
Notes:
Refer FlorSum.doc in this directory.

METADATA DATE
Metadata date:
August, 1998

METADATA COMPLETED BY
Metadata sheet compiled by:
Robert DeVries, CRA Flora Project Officer, NSW NPWS, Northern Zone.

FURTHER INFORMATION
Further information:
The Threatened Vascular Flora of North eastern NSW: Inventory, Assessment and Conservation. Draft for EHTC Review Purposes Only. Upper and Lower North eastern NSW CRA Units. Summary Outcomes of the CRA Threatened Flora Expert Workshops. June-July, 1998.







(( [Wetx100] >= 1019) and ([Wetx100] <= 1739)) and (([Tminib10] >= 37) and ([Tminib10] <= 83)) and (([Tavib10] >= 150) and ([Tavib10] <= 199)) and (([Solrad] >= 9365) and ([Solrad] <= 19157)) and (([Soilfert] = 2) or ([Soilfert] = 4) or ([Soilfert] = 5)) and (([Slopedeg] <= 31)) and (([Sdepmm] >= 1009) and ([Sdepmm] <= 1240)) and (([Rainibra] >= 1612) and ([Rainibra] <= 3522)) and (([Nth250r] >= 4) and ([Nth250r] <= 39)) and (([Mindx100] >= 90) and ([Mindx100] <= 95)) and (([Iapgeol] = 3) or ([Iapgeol] = 4) or ([Iapgeol] = 5) or ([Iapgeol] = 11) or ([Iapgeol] = 2)) and (([Dqrainmm] >= 174) and ([Dqrainmm] <= 396)) and (([Broadveg] = 1) or ([Broadveg] = 2)) and (([Latitude] >= 6800000))
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