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Executive summary

Northern Australia’s unique and rich biodiversity faces numerous threatening processes.
Currently, there is limited knowledge of i) the distribution of species of conservation concern
across northern Australia, ii) their level of exposure to various threats and iii) their
vulnerability as a result of exposure and differential sensitivity to threats. These knowledge
gaps severely limit the efficiency and adequacy of conservation actions and simultaneously
create uncertainty for sustainable development in the North. This project aimed to fill these
knowledge gaps by creating spatially explicit data that can be used to inform species
conservation policy, assessments of species’ conservation status and decision-making about
threat mitigation and management. The data can also be used to guide where further
research may be needed about species of conservation concern, as part of regional planning
processes governing land-use and water resources in northern Australia.

This user guide has been prepared to assist stakeholders with the appropriate use of data
created for the National Environmental Science Program (NESP) Northern Australia
Environmental Resources (NAER) Hub, through Project 3.3 Prioritising threatened species
and threatening processes across northern Australia. The project has generated the
following data sets:

1. High-resolution maps of the distributions of >1,400 ‘species of conservation concern’,
i.e. rare, range-restricted, threatened or near threatened species or populations of plants
and animals that occupy terrestrial or freshwater ecosystems, developed based on
habitat suitability models and expert knowledge.

2. Hotspot maps that show concentrations, or richness, of species of conservation concern
for different taxonomic groups.

3. Maps of the key threatening processes that impact northern Australian biodiversity.
These include:

— distribution of current agricultural areas, and capacity of future cropping;

— predicted changes in climate ‘stressors’ such as increased or prolonged heat and
drought periods;

— changes in fire frequency and seasonal timing since 1988 and differences to
typical conditions for vegetation types;

— predicted changes in stream flow regimes due to climate change and severity of
human modification;

— risk of overgrazing based on spatial variation of current and estimated future
pastoral activity;

— risk from invasive species based on models of current and future habitat suitability,
known current invasion areas, and expert knowledge for ~250 weeds, feral
animals and wildlife diseases;

— risk associated with current and potential mining activities based on information
collated from state/territory and federal databases;

— accessibility of terrestrial and freshwater areas to human activities based on
population size and landscape characteristics, as an indicator of risk of
overexploitation; and

— current urbanisation and likely pressure on the environment from expansion of
urbanised areas based on land use, population size and accessibility.
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4. Maps of vulnerability: These combine maps of species of conservation concern
distributions with maps of threatening processes and information on how sensitive the
species are to those threats. The resulting maps identify areas of high vulnerability —
areas, where species of conservation concern coincide with significant threats and thus
should be considered for targeted management.

This user guide briefly describes the rationale for, and data files associated with, all four data
sets described above. It also provides practical guidance on appropriate interpretation of the
data, as well as important methodological caveats and limitations. It does not replace the
need for ground-truthing, regional and site-based ecological surveys and/or taxa-specific
research, but can help frame where this survey effort might occur and for which species.
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1. Introduction

1.1 Background and purpose

The efficacy of conservation prioritisation, threat abatement activities, and environmental
impact assessments is often constrained by a lack of spatially explicit information available to
the Australian Government, state and territory agencies, Natural Resource Management
bodies, industry and non-governmental organisations (Possingham, 2001). Strategic decision
making and planning could be enhanced by creating data to fill relevant knowledge gaps
(Possingham, 2001), synthesising existing information from disparate sources (including the
experience of experts; Fazey, 2006), and using this information in a structured way to
support planning for threat management and land and water development decisions (Reyers,
2010; Bottrill, 2008; Soulé, 1985). This project aimed to create a platform for relevant data
concerning major threatening processes across northern Australia. More information can be
found on the project webpage.!

Northern Australia is a key area where these knowledge gaps need to be addressed
because of ongoing interest in ‘developing the North’ and to address the paucity of
information on species and threat distribution, and their interactions if biodiversity in this
region is to be safeguarded. The National Environmental Science Program (NESP) Northern
Australia Environmental Resources (NAER) Hub Project 3.3 Prioritising threatened species
and threatening processes across northern Australia (hereafter ‘the project’) was initiated in
2016 to address some of these knowledge gaps. Federal, state, and territory governments —
through various workshop and conservation strategies — have committed to prioritising
actions to reduce the risk of species’ decline and extinction. The impact of conservation
initiatives in this region are reliant on spatially explicit data. Creating these data involves
modelling the exposure and responses of northern biodiversity to threatening processes. The
project, therefore, constituted a three-tier initiative that aimed to answer the following three
guestions:

5. Where is threatened biodiversity distributed across northern Australia?
6. What is the intensity and likelihood of threatening processes across space and time?
7. How and where do species and relevant threatening processes interact?

Each of these questions corresponds to a section of this report and a subset of data now
available as a result of this project. In each section, we briefly describe:

1. Background information supporting the need for the collated data;
2. Brief summary of methods; and
3. Limitations of available data and potential data use.

1 nespnorthern.edu.au/projects/nesp/prioritising-threatened-species
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1.2 Study area

Two consultation workshops involving diverse organisations and technical experts were held
in Darwin in 2015 for NESP project Identifying high-priority areas in northern Australia for
threat abatement and species recovery.? During these discussions, the study area for this
project was defined. Thus, we focused our analysis on northern Australia, which is comprised
of the northern tropical savannas and north-eastern tropical rainforests conservation
management zones, as well as any overlapping river basins (Figure 1).
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,
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Figure 1. The spatial extent of the study region in northern Australia. Please note that some project outputs are
available for all of Australia. Please contact the principal investigator of this study for any additional information
regarding Australia-wide data.

1.3 Data access

Data created as part of this project are publicly available, free of charge, under the constraint
of approval from a relevant government authority or the principal investigator of the project.
The approval process is required to discourage misuse of the data, mainly because of the
sensitive information included in some outputs. The outputs can be accessed either via

2 nespnorthern.edu.au/wp-content/uploads/2017/01/Identifying-high-priority-areas-in-Nth-Aust-Wrap-
up-factsheet-28Nov2016-WEB-FINAL.pdf
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relevant Australian federal or state/territory government websites in various formats, or as the
original spatial grid files from a database managed by James Cook University.

Some of the data relating to the distribution of species or threatening processes is managed
and held by the DAWE, mostly as part of the Species Profile and Threats Database
(SPRAT).? Queensland, Western Australia, and the Northern Territory may incorporate
various outputs into their online databases and websites in the near future. We encourage
users to seek access to the data through relevant government departments.

The full data collection is also held in a Research Data Storage Initiative (RDSI) collection
(identification code Q0634) managed by James Cook University and will be accessible via an
online data portal by mid-2020. The link to the data portal will be published on the project
website* and will follow the same structure as the RDSI collection. Until then, the data is
accessible through the principal investigator of this project. For an overview of the directory
structure in the RDSI collection Q0634, see Figure 2. A list of references with DOI (digital
object identifier) numbers to metadata records and details of the relevant data sets/
directories within the RDSI collection is shown at the beginning of each section of this report
and detailed methods documents can be found in the relevant RDSI folder for each data set.
The collection consists of three main directories:

1. plots — summary figures of all outputs, including maps of species distributions, images of
main threat outputs, and visual summaries of spatial variations in vulnerability for each
species and taxonomic groups; this directory is a good place to start for a quick overview
over what outputs are available and which ones may be appropriate for a certain purpose;

2. public — outputs that have no restrictions (‘Public’; will also become accessible through
the Atlas of Living Australia at ala.org.au); these are mostly maps of species of
conservation concern generalised to 10km resolution to obscure detailed location
information that could be used for illegal collection; and;

3. restricted — the full set of outputs with content or data resolution; data access requires
explicit permission from either DAWE, state or territory government agencies or to the
principal investigator of the project. We encourage users to contact government
departments first to seek access. Alternatively, access can be given by physical provision
of a hard drive or password access can be provided to the project’s data portal (contact
Dr. Anna Pintor; annafvp@gmail.com).

3 environment.gov.au/cgi-bin/sprat/public/sprat.pl
4nespnorthern.edu.au/projects/nesp/prioritising-threatened-species/
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Figure 2. Directory structure of the RDSI collection Q0634 containing the project outputs. Figure 2A refers to the
structure within the RDSI collection generally. Figure 2B refers to the refined contents within each of the “Plots”,
“Public” and “Restricted” subfolders.

The directory structure within “Public”, “Plots” and “Restricted” is consistent across the three
folders. If outputs are missing from a directory, it means they don’t apply to the relating
category (i.e. low-resolution species distribution models are located in ‘Public’ but absent
from ‘Restricted’). We provide an example of these directories for species distribution models
in Figure 2, but please keep in mind this format is identical for the other data categories. The
‘Supplementary’ directory contains freely available supplementary information.

1.4 Data format, extent and resolution

All data are available for download as ASCII Raster File format. ASCII files are a type of
spatial grid. These grids were created using Geographic Coordinate System GCS GDA 94.
Some of the data have been created for all of Australia (e.g. distribution models for
threatened and invasive species and some threat outputs such as risk of overgrazing).
However, for the purposes of this report, we focus on the study region (Figure 1), i.e.
northern Australia. Data are available in several resolutions: 250m, 1km, or 10km. Generally,
access to 250m resolution data are restricted because it includes sensitive information on
threatened species distributions that could be used for illegal collection or lead to destruction
of habitat. We also need to ensure users are qualified to interpret outputs correctly, to
discourage the potential for data misuse or misinterpretation, and to record who has
accessed the data and for what purposes. Threat data mostly have a resolution of 1km
except where higher resolution data inputs were available. Publicly available data for
threatened species distributions have a resolution of 10km to avoid inappropriate use of
sensitive information (e.qg. illegal collection). All enquiries about data access should be
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directed either to the federal DAWE, relevant state and territory government agencies in
Western Australia, the Northern Territory, or Queensland, or to the principal investigator of
the project (Dr. Anna Pintor, James Cook University, Townsville, Australia;
annafvp@gmail.com).

More detailed technical information and descriptions of data lineages can also be found in
the RDSI collection. Each subset of data is accompanied with a detailed methods document,
located in the same directory as the relating data set. This user guide gives an overview over
these methods and contains general information on what outputs are available, but users are
strongly encouraged to consult the more detailed methods documents.

Prioritising threatened species and threatening processes across northern Australia: User guide for data | 7
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2. Expert vetted species distribution models

2.1 Data access

Pintor, A.; Graham, E.; Kennard, M.; VanDerWal, J. (2018). Expert vetted distribution models
and biodiversity hotspot maps of terrestrial and freshwater taxa of conservation concern in
northern Australia. James Cook University, Griffith University, and Australian Government
National Environmental Science Program (NESP), Northern Australia Environmental
Resources Hub. dx.doi.org/10.4225/28/5a9f31e23e80b

The data are accessible through DAWE or through the RDSI collection Q0634 at:
/gpfs01/Q0634/Restricted/Species Distributions (high resolution SDMs/hotspot maps)
/gpfs01/Q0634/Public/Species Distributions (low resolution SDMs)

/gpfs01/Q0634/Plots/Species Distributions (summary graphics of SDMs/hotspot maps)

2.2 Background

Northern Australia’s rich biodiversity is both nationally and internationally significant
(Woinarski, 2007). The North is home to hundreds of thousands of plant and animal species,
many of which are found only in the region and some of which are increasingly threatened
with extinction (Woinarski, 2011; Ziembicki, 2015). However, there is limited knowledge of
the current distributions of taxa, and especially of threatened species across the region,
much of which is remote and under surveyed. This knowledge gap is a major impediment to
effective conservation and natural resource management. This project, therefore, modelled
the present- day distribution of 1,425 plant and animal species of conservation concern
(Table 1). ‘Of conservation concern’ in this context refers to any terrestrial or freshwater,
plant or animal species that is:

1. Listed on federal or state/territory (Northern Territory, Queensland, or Western Australia)
legislation as critically endangered, endangered, vulnerable or near threatened (EVNT);

2. Indicated to qualify for such listing because of information in the latest action plans for
particular taxon groups*

3. Nominated by NT, WA, or QLD governments as relevant to their current conservation
management initiatives. Species nominated by governments were typically data deficient,
or range restricted species. Detailed information on all species, their conservation status,
reason for inclusion and statistical assessment of model fit is provided in the
supplementary materials (in the RSDI collection).

2.3 Individual species distribution models

Following the workflow described by Graham and colleagues (Graham, 2019), we provided
individual models for 1,425 species. Individual species distribution models in this collection
represent the predicted potential present-day distribution for each species based on habitat
suitability and expert input. These models are useful tools when used in combination with

known locations of occurrence for managers and researchers to better understand where a
species might occur and/or where further field surveys may be needed. Naturally, modelled

Prioritising threatened species and threatening processes across northern Australia: User guide for data | 8



http://dx.doi.org/10.4225/28/5a9f31e23e80b

habitat suitability indicates where it is statistically likely for a species to occur, not where it is
guaranteed to occur or has been observed.

There are various approaches to species distribution modelling ranging from simple
bioclimatic envelopes to machine learning. For the purposes of this project, we used a
machine learning approach (Maxent; Elith, 2011; Phillips, 2005). Maxent software uses a set
of environmental predictor variables and a set of known occurrence locations to establish
habitat suitability per grid cell (Phillips, 2006). Maxent performs well compared to other
methods, especially when only presence data (as opposed to presence/absence data) are
available (Elith, 2006).

For very rare or under-surveyed species (i.e. those with fewer than 10 occurrence records),
instead of using Maxent distributions models, we created buffers around known occurrence
records and intersected them with characteristics of suitable habitat (i.e. habitat such as
certain vegetation types or landscapes that they are known to occur in based on their
occurrence records). This was necessary because statistical distribution models have been
proven unreliable with such sparse data (van Proosdij, 2016). Buffer size was adjusted to
how wide ranging each species was estimated to be based on the existing data, i.e. more
wide-ranging species received a wider buffer zone than highly restricted species. We refer to
these species as ‘data deficient’.

Table 1. Number of species modelled within each higher taxonomic group.

Higher taxonomic group Number of listed taxa

Birds 96
Crustaceans 16
Fish 50
Frogs 36
Insects 48
Mammals 101
Molluscs 80
Plants 894
Reptiles 104
Total 1,425
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A final distribution model for each species was created following six main steps:

1. collating and cleaning of occurrence records based on expert advice (e.g. where the
species has been reliably recorded); where possible only post 1975 data with high
location precision (to 250m) was used. However, if this would have excluded large
proportions of the data for a species, or if there was a strong spatial bias in the precision
of records, older or less precise data was included. For more details, refer to the methods
document ‘Expert Vetted Distribution Models and Biodiversity Hotspot Maps of Terrestrial
and Freshwater Taxa of Conservation Concern in Northern Australia’ (Pintor et al. 2019;
located in the RDSI directory for this data set)®.

2. selecting ecologically relevant environmental predictor variables (e.g. landscape or
climate characteristics that influence habitat suitability);

3. modelling with Maxent (or by creating buffers intersected with habitat characteristics for
data deficient species);

4. model evaluation and re-running (e.g. statistical evaluation of predictors and subsequent
removal when predictors were not relevant);

5. expert vetting (e.qg. verifying steps 1-4, as well as reliability of final outputs with experts
and rerunning models if required);

6. finalising outputs based on the advice obtained from experts (e.g. cutting out areas that
are suitable but unoccupied and applying final suitability thresholds selected by experts).

Post-modelling, the outputs were vetted by experts. As noted in some of the steps above,
vetting included identification of erroneous records, sourcing additional records where data
gaps were noted, general quality control of final outputs, selection of correct model
‘threshold’, and identification of areas that the models deemed suitable habitat but are likely
unoccupied by the target species. Picking a ‘threshold’ is this context means deciding on how
closely habitat has to resemble areas the species has been observed in, i.e. in a suitability
map ranging from O to 1, the target species might not have viable populations in any habitat
with a suitability under 0.15 or 0.21, etc. Areas predicted to be suitable but are known to be
unoccupied were ‘cut out’ of the final versions of distribution maps. Please note that despite
extensive vetting, there always remains an element of uncertainty and a species may not be
present in every location where habitat is deemed suitable based on the specific predictor
variables used here.

For each species, outputs are available as continuous habitat suitability (unsuitable to highly
suitable) and binary maps (suitable/unsuitable). For both continuous and binary outputs,
there are a number of sub-types of maps available depending on the specific purpose for
which users require the maps. Please note that continuous models are available only for taxa
that had enough occurrence data to create statistical distribution models — if the files with the
naming convention for continuous models (Table 2) are missing, it means that only binary

5 Note that the expert vetted species distribution models may use different data and methods to that
used by DAWE to underpin the Protected Matters Search tool. The user should be aware of the
caveats associated with any modelled data before using them. In addition, the time frame of species
distribution records used in the SDMs (generally post-1975) and the grain-size of the data (250m)
differs to that employed by DAWE for their modelling and will therefore generate different results. The
intent and purpose may therefore result in different decisions about the data used and the output
generated. Also note that any SDM is generated at a point in time from available data and can be
updated and improved with new and better source data as it becomes available.
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models were created for those taxa using buffered occurrence records coinciding with a priori
defined habitat characteristics. Users are encouraged to select maps based on a decision
tree (Figure 3).
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e.g. file Dasyurus_hallucatus_currentG.asc

Figure 3. Decision tree for use in selecting maps.

Strict threshold models use the best thresholds selected by experts, while relaxed thresholds
are slightly more inclusive. Full, uncut models show all suitable and unsuitable areas, while
‘cut’ models show suitable areas clipped to areas where the species is likely to occur based
on expert input, and combined models show both final ‘cut’ models, as well as areas that
experts recommended to exclude because the species is likely absent there despite
apparently suitable habitat. Examples of the different outputs are shown in Figure 4 and
Figure 5 for binary and continuous versions, respectively, and a detailed summary of naming
conventions for filenames is given in Table 2.

The relaxed and strict thresholds mentioned in the decision tree describe how similar the
landscape is to areas where the species has been reliably sighted. Relaxed thresholds
simply mean that the habitat is similar, but less closely matched to where the species has
been sighted. These two versions can be interpreted as areas where species are likely to
occur (strict threshold) as opposed to where they might occur (relaxed threshold). Full
models of suitability include all areas likely to contain suitable habitat for a species. Final
models are similar but clipped down to areas known to be occupied. For this, experts vetted
the full models and identified areas that might be suitable but are known to be unoccupied by
that species. Finally, the final models were combined to a single output showing both the
extent of known occupation and the extent clipped out based on expert advice.

The files will follow the naming convention: Gen_sp_namingcode where “Gen_sp” refers to
the genus and species name and “naming code” refers to the map type. See the table below
for descriptions of the naming codes (Table 2).
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Figure 4. Example of the binary output types of distribution maps for the Northern Quoll (Dasyurus hallucatus).
See Table 2 for explanation of file naming conventions.
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Figure 5. Example of continuous output types of distribution maps for the Northern Quoll (Dasyurus hallucatus).
See Table 2 for explanation of model output naming conventions.
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Table 2. Naming convention for species distribution models.

Naming code Description Sources Resolution

Gen_sp_currentF Final binary model, clipped to a strict threshold This study 250m
of known occupied areas.

Gen_sp_currentF10 Final binary model clipped to a strict threshold This study 10km
of known occupied areas at a low resolution

Gen_sp_currentFSL Final binary model clipped to a relaxed This study 250m
threshold of known occupied areas

Gen_sp_currentFuncut Final binary model clipped to a strict threshold, This study 250m
but not cut to known occupied areas.

Gen_sp_currentFuncutSL  Final binary model clipped to a relaxed This study 250m
threshold, but not cut to known occupied
areas.

Gen_sp_currentCF Final binary clipped to a strict threshold, and  This study 250m

cut to occupied areas shown as ‘2" with
unoccupied but suitable areas also shown as
‘1’ and unsuitable areas shown as ‘0’

Gen_sp_currentG Final continuous model clipped to a strict This study 250m
threshold of known occupied areas.

Gen_sp_currentG10 Final continuous model clipped to a strict This study 10km
threshold of known occupied areas at a low
resolution

Gen_sp_currentGSL Final continuous model clipped to a relaxed This study 250m

threshold of known occupied areas

Gen_sp_currentGuncut Final continuous model clipped to a relaxed This study 250m
threshold, but not cut to known occupied
areas.

Gen_sp_currentGuncutSL  Final continuous model clipped to a relaxed This study 250m
threshold, but not cut to known occupied
areas.

Gen_sp_currentCG Final continuous clipped to a strict threshold This study 250m
and cut to occupied areas (1-2) with
unoccupied but suitable areas also shown (0-1)

2.4 Hotspot maps

We combined the individual binary species distribution maps by calculating the number of
species likely to occur per 250m grid cell (i.e. sum). We created several ‘hotspot’ maps
based on different combinations of species to (e.g. mammal hotspot). Hotspot maps are
useful to visualise where many species of conservation concern from a certain group (e.g.
from a taxonomic group such as mammals or a certain category such as any species
classified as vulnerable) are likely to co-occur (Figure 6).
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Figure 6. Example hotspot map showing concentration of all species that are currently listed as near threatened,
vulnerable, endangered or critically endangered on IUCN, state, territory or federal (EPBC) lists (n=1349). The
fewest species per 250m grid cell is one. The maximum number of species per 250m grid cell is 184.

Table 3. Description of available hotspot outputs.

Number of

Hotspot map category . aqories

Descriptions

Higher taxa 9 Concentrations of species within higher taxonomic group (e.g.
birds, molluscs, amphibians)

Family 101 Concentrations of species within family groups
Order 52 Concentrations of species within order groups
Other (miscellaneous) 11 Some functional groups (i.e. granivorous birds), or outputs

considered to be potentially useful to other projects (i.e. critically
endangered mammals)

EVNT Category* 4 Concentrations of species which:
1. Listed as critically endangered, or endangered, or vulnerable,
or near threatened on any listings consulted for this project,
i.e. all species of conservation concern
2. Critically endangered and endangered
3. Vulnerable
4. Near threatened

* species listed as near threatened, vulnerable, or endangered/critically endangered on IUCN, state, territory or
federal (EPBC) lists. Note that the conservation status of particular species may change over time; for the latest
status, refer to the relevant responsible agency.
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We produced five categories of hotspot maps, totalling 174 maps (Table 3). We grouped
species by broad taxonomic category (e.g. birds, reptiles). We also mapped groups of
families, orders, and EVNT categories (i.e. species listed as near threatened, vulnerable, or
endangered/critically endangered on IUCN, state, territory or federal/EPBC lists). For ENVT
categories, we separately mapped: i) all listed species, ii) critically endangered and
endangered species, iii) vulnerable species, and iv) near-threatened species.

2.5 Limitations of the data set of species distributions

The species distribution models developed in this project are statistical models of habitat
suitability. Expert vetting is invaluable in ensuring high-quality outputs. In most cases, we
recommend the use of our vetted best estimate model versions (i.e. flenames ending in
“F.asc” for binary or “G.asc” for continuous prediction). Other versions were supplied to give
additional information to users but should be used only after careful consideration. For
example, relaxed threshold models show suitable habitat where the species could occur but
is not likely to occur, e.g. suitability is close to the lower limit of where populations can be
sustained. Uncut models show areas that might be suitable but have been assessed by
experts to be unoccupied, i.e. areas that are statistically suitable but have been inaccessible
to colonisation, are occupied by a competitor, or cannot be occupied by the species for some
other, possibly unknown reason. Statistically suitable, but unoccupied areas might indicate
where species’ relocation efforts could focus pending further analyses and on-ground
assessments. However, this project makes no recommendations for relocation programs
because detailed studies and taxon-specific research will need to confirm whether such
management action and location(s) would be appropriate and truly suitable.

Please be aware that the data set is not suitable for predicting presence/absence of species
on small islands because the underlying spatial data used for predictions often do not cover
such islands and because presence on islands can be driven by other factors than habitat
suitability. Models cannot assess microhabitat suitability; thus caution needs to be taken
when conservation decisions at finer scales than 250m are needed, microclimates vary
substantial within a 250m grid cell, or when the quality of baseline mapping of habitat
characteristics is suboptimal. For example, if it is known that lithology mapping for an area is
suboptimal, model predictions should be used as a general indication of how likely different
areas are to be suitable but more finer resolution assessment will have to be made on the
ground within these predicted areas.

Please note that hotspot maps represent groups of species that are explicitly listed or
otherwise indicated by government departments as being of conservation concern. Our work
does not account for any potential listing bias and we acknowledge there could be species
that are threatened with extinction but were not yet been listed at the time that the modelling
was completed (Dec, 2019).

More detailed technical information and descriptions of data lineages can be found in the
methods document Expert vetted distribution models and biodiversity hotspot maps of
terrestrial and freshwater taxa of conservation concern in northern Australia (Pintor et al.
2019; located in the RDSI directory for this data set). Please also consult the metadata for
this data set (dx.doi.org/10.4225/28/5a9f31e23e80b).
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3. Mapping threatening processes across northern
Australia

3.1 Data access

Pintor, A.; Graham, E.; Engert, J.; Kennard, M. (2018). Threatening processes to taxa of
conservation concern in Northern Australia. James Cook University, Griffith University, and
Australian Government National Environmental Science Program (NESP), Northern Australia
Environmental Resources Hub. dx.doi.org/10.25903/5b72631b2dd70

The data are accessible through DAWE or through the RDSI collection Q0634 at:
/gpfs01/Q0634/Restricted/Threats/

3.2 Background

Spatial representations of the distribution, intensity, frequency or seasonality of threatening
processes are often referred to as “threat maps”. Threat maps play a critical role in
prioritising decision-making for conservation. That is, they can be used to identify priority
areas for threat mitigation or areas suitable for threat exclusion and can be used to infer the
degree and area of threat exposure of different species, groups of species, or ecosystems
(Tulloch, 2015; Neke, 2004). In this section, we briefly describe the methods and data sets
used to create threat maps identified as a priority for this project, 