environment.nsw.gov.au

NSW koala baseline survey
summary report 2025

Wik
W\o»
Department of Climate Change, NSW
Energy, the Environment and Water GOVERNMENT



https://www.environment.nsw.gov.au/

© 2025 State of NSW and Department of Climate Change,
Energy, the Environment and Water

With the exception of photographs, the State of NSW and
Department of Climate Change, Energy, the Environment
and Water (the department) are pleased to allow this
material to be reproduced in whole or in part for
educational and non-commercial use, provided the
meaning is unchanged and its source, publisher and
authorship are acknowledged. Specific permission is
required to reproduce photographs.

Learn more about our copyright and disclaimer at
www.environment.nsw.gov.au/copyright

This document should be cited as: Gallahar N, Hope B,
Webb E, Clements M and Grounds S (2025) NSW koala
baseline survey summary report 2025, Department of
Climate Change, Energy, the Environment and Water,
Parramatta, NSW

Artist and designer Nikita Ridgeway from Aboriginal
design agency Boss Lady Creative Designs created the
People and Community symbol.

Cover photo: A fire-injured koala (Phascolarctos cinereus)
released near Numeralla in the NSW Snowy Monaro region.
Lucy Morrell/DCCEEW

Published by:

Environment and Heritage

Department of Climate Change,

Energy, the Environment and Water

Locked Bag 5022, Parramatta NSW 2124

Phone: +612 9995 5000 (switchboard)

Phone: 1300 361 967 (Environment and Heritage enquiries)
TTY users: phone 133 677, then ask for 1300 361967
Speak and listen users: phone 1300 555 727, then ask for
1300 361967

Email info@environment.nsw.gov.au

Website www.environment.nsw.gov.au

ISBN 978-1-76186-082-9
EH 2025/0426 December 2025

Find out more at:

environment.nsw.gov.au


http://www.environment.nsw.gov.au/copyright
mailto:info@environment.nsw.gov.au
http://www.environment.nsw.gov.au/

Contents

Key findings
Introduction

NSW Government commitment
Purpose
Objectives

Methods

Study area
Survey design
Survey methods
Modelling

Results

Discussion
Conclusion
Acknowledgements

References

More information

— — —

© 0 N N O MWW W

o



List of tables

Table 1 Summary of passive acoustic recorder and drone surveys
undertaken by various koala monitoring programs 5

List of figures

Figure 1 Koala occupancy (likelihood of finding a koala) modelled across
the predicted range of koalas in New South Wales v

Figure 2 Koala abundance (humber of koalas per hectare) modelled across
the predicted range of the koala in New South Wales Vi

Figure 3 Diagram of site sampling design, indicating the position of the

acoustic recorder in the centre of the site, the nocturnal drone
surveys (blue lines) and the radius of call detection (black circle)4



Key findings

The NSW koala baseline survey program is the most comprehensive statewide survey of
koalas ever undertaken. It provides a new, scientifically rigorous understanding of
where koalas are in New South Wales. Using cutting-edge technology, the NSW
Department of Climate Change, Energy, the Environment and Water (the department)
has systematically surveyed koalas (Phascolarctos cinereus) to model the distribution of
koala occupancy (the likelihood of finding a koala) and koala abundance (the number of
koalas per hectare) across the state.

The survey effort for the baseline program involved more than 6,500 kilometres of
night-time drone flights and over 400,000 hours of acoustic recording during the koala
breeding season. Over 1,000 sites across national parks, state forests, Aboriginal and
private land have been surveyed using advanced survey methods to maximise survey
effort and data quality. In addition, survey data from over 2,500 sites from other NSW
Koala Strategy programs are used in the results and analyses.

The key results are:
e We estimate that there are 274,000 (231,000 to 320,000, 95% confidence interval)
koalas in New South Wales.

e Koalas were detected by 1,179 of 2,979 (40%) passive acoustic recorders, and by
384 of 1,160 (33%) drone surveys.

e Koalas were detected non-uniformly across the study area. Some areas had notable
presence of koalas (for example, North Coast, Greater Sydney, Byadbo Wilderness),
while some areas had notable absences (for example, Far West, Pilliga and much of
the South Coast).

e Maps of koala occupancy and abundance across New South Wales are presented at
Figure 1 and Figure 2, respectively.
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Figure 1 Koala occupancy (likelihood of finding a koala) modelled across the predicted range of koalas in New South Wales

Note: High values are shown in purple and blue, with low values in green.
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Figure 2 Koala abundance (number of koalas per hectare) modelled across the predicted range of the koala in New South Wales

Note: High values are shown in purple and blue, with low values in green.
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Introduction

The koala is currently listed as endangered in New South Wales (NSW), and the
combined koala populations of New South Wales, Queensland and the Australian
Capital Territory are listed as endangered by the Australian Government. Koalas
currently face an increasing and cumulative range of threats. At the state scale they are
threatened by the effects of climate change (more frequent and intense fires, droughts
and increasing temperatures), habitat degradation, disease and declining genetic
diversity (McAlpine et al. 2015; Reckless et al. 2017; McLennan et al. 2025). Locally, they
are impacted by vehicle strikes and domestic dog attacks (NSW Chief Scientist &
Engineer 2016). Historically, koalas have faced significant decline since European
settlement, due to habitat loss from urban development and agriculture, and an
intensive hunting industry in Queensland and New South Wales between 1890 and the
early 1900s when several million koala skins were exported (Phillips 1990). The 2020
inquiry into NSW koala populations and habitat concluded that, without action, koalas in
New South Wales could be extinct by 2050 (NSW Parliament 2020).

NSW Government commitment

The NSW Koala Strategy was established to deliver targeted investment and action for
koalas (DPE 2022). Under Pillar 4 ‘Building our knowledge of koalas’, the department
developed a baseline survey in 2022. The aim of this survey was to collect high-quality
data about koalas across New South Wales using scientifically rigorous and innovative
methods.

Purpose

This report provides a summary of the NSW koala baseline survey results. These results
are a snapshot in time of koala occupancy, abundance, distribution and an estimate of
the number of koalas in the state (‘a population estimate’). This report outlines the
specific objectives of the baseline survey, the scientific methods used, and how the
outputs and knowledge has provided a solid foundation for koala conservation,
management and monitoring in the future.

The NSW koala baseline survey technical report 2025 (Gallahar et al. 2025) provides
detailed information on the survey methods, modelling analyses and results.

Objectives

The objectives of the baseline survey were to:

1. estimate the distribution of koala occupancy and koala abundance using field-based
surveys at a large and representative set of sites across the koala’s potential range
in New South Wales

2. calculate a population estimate of koalas in New South Wales.
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Key terms
e Occupancy refers to the likelihood of a koala being in an area.

e Abundance refers to the estimated total number of koalas across the study
area. In our modelled maps, this abundance is represented spatially as density,
expressed as the estimated number of koalas per hectare.

e Distribution in this report refers to the spatial distribution of koala occupancy
and abundance across the koala’s potential range in New South Wales.

e The population estimate represents the estimated median number of koalas in
New South Wales, with a range that we are 95% confident that the true number
falls within (upper and lower limit).

LR

Koala with joey, Heathcote National Park. Steve Anyon-Smith/DCCEEW
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Methods

Study area

The study area covers the potential range of the koala in New South Wales and the
Australian Capital Territory. The western boundary of the koala’s current range is not
accurately known, therefore, the study area has been extended further west than
current koala records indicate. The study area includes multiple tenures, including
public land (national park, state forest, other Crown, Water NSW land), Aboriginal land
and private land (freehold or leasehold).

Survey design

A spatially balanced and cost-effective survey design was used to select baseline
survey sites. The primary focus was to develop a robust sampling design based on
expert understanding of where koalas have the potential to exist and persist, both now
and into the future (their ‘potential range’).

Three key drivers of koala population density, identified through an expert workshop
(see Foster et al. 2024), were incorporated into the survey design:

1. presence of preferred food tree species: at least one preferred food tree species
present, as predicted by species distribution models

2. climate: extreme maximum summer temperatures that may constrain the
distribution of koalas

3. soil moisture: a proxy for environmental productivity, which incorporates
precipitation, evaporation and soil moisture retention properties.

These drivers were combined to produce a map of the potential range of the koala from
which baseline survey sites were selected.

Survey methods

Acoustic recorders and night-time drone flights were used for the baseline survey.
These methods were informed by pilot studies undertaken at the start of the program
(Beranek et al. 2024; Gillespie et al. 2025), which evaluated the effectiveness of
different methods for surveying statewide koala occupancy and abundance.

For the baseline survey, acoustic recorders were used at 994 sites and night-time drone
flights were used at 503 of these sites; with each site covering a 750 x 750 m

(56 hectare) area. There were ~10 sites where only drone surveys were undertaken (due
to acoustic recorder technical issues), resulting in a total of over 1,000 baseline survey
sites.

At each site a single acoustic recorder was attached to a tree in the middle of the site
and was set to record through the night for 2 weeks during the koala breeding season
(September to December). Recordings of male koala bellows were then analysed to
identify sites where koalas were present or absent. Acoustic recorders perform well for
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assessing koala occupancy, achieving high detection and avoiding false absences
(Gillespie et al. 2025). Night-time drones used a thermal camera to detect koalas, with a
spotlight used to confirm the identification if necessary (Figure 3).

750 m

wosL

L

N /

=\

Figure 3 Diagram of site sampling design, indicating the position of the acoustic
recorder in the centre of the site, the nocturnal drone surveys (blue lines) and
the radius of call detection (black circle)

Modelling

A key objective of the baseline was to model koala occupancy and abundance across
the species range in New South Wales. Modelling serves 2 main functions: it provides a
map indicating where koalas are predicted to occur; and it helps us to better understand
how environmental factors influence the distribution and abundance of koalas across
the state.

Two mathematical models were used to interpret the raw survey results. A spatial
single-species occupancy model determined where koalas are likely to be found. This
model takes into account imperfect detection (where a koala may be present at a site
but not recorded). An integrated species distribution model combined acoustic and
drone data to predict koala abundance across New South Wales. These predictions,
along with habitat data, were used to calculate a modelled population estimate of the
number of koalas in the state. A set of 62 environmental variables (including 60
covariates and 2 masks) were considered when undertaking the modelling, including
temperature, wind, tree height, soil nitrogen and rainfall.

Standardised survey approaches enabled data from a number of koala programs to be
used in the baseline analyses, increasing the precision of results. Survey data from over
3,500 sites were available for use in the modelling, including data from over 1,000
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baseline survey sites as well as an additional 2,500 sites established under other NSW
Koala Strategy survey programs (Table 1). Data quality control was applied to remove
acoustic survey sites that did not fit data quality standards. For example, sites with
daytime recordings, multiple song meters at a single site, inadequate survey effort, and
sites located too close to one another were not included. Of the 3,028 acoustic survey
sites available, 2,979 were used in the modelling.

Table 1 Summary of passive acoustic recorder and drone surveys undertaken by
various koala monitoring programs

Survey Acoustic surveys Drone
surveys
Baseline survey program 994 503
Priority population monitoring™* 1,580 0
Mid North Coast assessment area (Jessop et al. 2025)* 0 336
Departmental regional delivery programs* 454 59
NSW National Parks and Wildlife Service* 0 262
Total 3,028 1,160

* = surveys undertaken by other programs with compatible data that were available for use in modelling.
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Results

We estimate that there are 274,000 (median value) (231,000 to 320,000, 95%
confidence interval) koalas in New South Wales.

Koalas were detected by passive acoustic recorders at 1,179 of the 2,979 (40%) sites
and by drone flights at 384 of 1,160 (33%) sites used in the modelling. The total number
of koala detections by drones was 1,306, with occupied 56-hectare sites having an
average of 3.4 koala detections, ranging from 1to 43.

The occupancy and abundance maps (Figures 1 and 2) depict the koala population in
New South Wales in 2 different ways. Occupancy is the predicted likelihood of koala
presence, while abundance is the predicted number of koalas in an area.

The occupancy model shows that at a state scale koalas are more likely to occupy areas
with consistent temperatures, low windspeed (on yearly averages), shallower soils, and
where trees are healthy and known feed trees are present.

The abundance model shows that at a state scale there are likely to be more koalas in
areas with taller trees, where known feed trees are present and in areas with higher soil
nitrogen. The model shows that there are likely to be fewer koalas in areas further from
waterways (rivers, streams and ephemeral creeks) and in arid areas.

The distribution of koalas in New South Wales is concentrated along the coast and
adjacent ranges, particularly in the north-east of the state. In inland areas, the
distribution of koalas is more fragmented, linked to habitat islands in agricultural
landscapes (Figure 1 and Figure 2).
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Discussion

The baseline survey has enabled a precise abundance estimate of koalas in New South
Wales through advanced survey methods and statewide survey coverage. This refined
estimate can be used to track long-term population trends at the state scale.

A valuable outcome of the baseline program was the standardisation of advanced koala
survey techniques across New South Wales, enabling other koala programs to use
comparable, robust and scalable techniques. The uptake of these standard methods
was high and, as a result, we were able to include additional high-quality data from
other NSW Koala Strategy programs in our modelling to increase model precision.

The abundance and occupancy maps (Figure 1 and Figure 2) illustrate that koalas occur
across New South Wales in patches constrained by suitable habitat and climate, and
have a preference for wetter, fertile areas with a moderate climate and with preferred
feed trees present. In areas where koalas are more likely to occur (higher predicted
occupancy) there can be a wide range of predicted koala abundance. In areas of high
occupancy, abundance can be used as a more sensitive indicator to monitor population
trends (Falaschi et al. 2025). Occupancy can be a useful tool for determining the
potential distribution of a population.

Conclusion

This report provides key information on koala occupancy, abundance and distribution
across New South Wales. Ecological influences associated with koala abundance and
distribution are described to assist in decision-making through spatial prioritisation.
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