




“passive acoustic monitoring (PAM) has emerged as a transformative tool for 
applied ecology, conservation and biodiversity monitoring” (Ross et al. 2023) 
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DPI Koala Research Overview (2014-2024)

• Koala habitat mapping to trigger management in CIFOA

• Regional studies of koala occupancy (site presence)

• surveys on public land

• surveys on private land

• annual monitoring in north-east NSW since 2015

• Local studies of koala density

• Before/after timber harvesting experiment

• Before/after black summer fires

• GPS tracking of individual koalas

• 5-10 years post-harvest

i.e. multiple scales and lines of evidence



Koala Habitat Model

- field validated  (Law et al. 2017)
- 1.7 million ha of moderate to high quality habitat 
- now used to guide koala protection in cIFOA
- extended to other regions by DCCEEW

How much is occupied by koalas?
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Koala Occupancy in Public Hinterland Forests

• 171 sites (62 SFs; 32 NPs/NRs);

• 14,640 hours of nocturnal recording over 1,464 nights;

• 2,513 bellows recorded

• Mean probability of occupancy in public forest = 0.64 + 0.04

• No effect on site occupancy for harvest intensity or time since 

harvest

• Published: Law et al. (2018 - PLOS) 





Forest Science Unit

Male koala density – no effect of harvesting
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(Law et al. 2022 – Nature Sci. Reports)



Extensive Harvest Exclusions as per CIFOA Forestry Regulations

• 83 % of public forests already protected and never harvested 

State forests

• General harvest exclusions –50-60 % of NSW state forests are excluded from 

timber harvest (since 2018 - an increase on previous practices)

  - Old growth

 - Rainforest

 - Riparian buffers

 - Corridors connecting catchments

 - Wildlife clumps

• Species specific conditions - additional protection for key threatened species 

habitat in harvest area, triggered by survey or habitat maps

• Koalas

➢ browse tree retention in harvest areas = 10 per ha in modelled koala 

habitat, so min of 2,500 trees for every 250 ha of koala habitat

➢ plus general exclusions (above)





Trend in koala occupancy in north-east public forests

• 224 acoustic sites in hinterland forests from 2015-2021

• Koala occupancy relatively stable despite drought and 

unprecedented wildfire in 2019

• No effect of timber harvesting or low severity fire

• Extent of high severity fire increased local extinction probability 

• ≠ decline at the regional level because extensive severe fire was 

limited to 11 % of their habitat and offset by colonisation of 

unoccupied sites
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Songmeter mini – acoustic and bat

Reconyx Infrared Trail Camera





Spring 

2022

Autumn 
2023

Total

Species Number of 

detections

Number 

of sites

Naïve 

occupancy

Number of 

detections

Number of 
sites

Naïve 

occupancy

Number of 

detections

Number of 

sites

Naïve occupancy

Northern

Barking Owl 44 2 0.07 1683 15 0.21 1727 17 0.167
Glossy Black-

Cockatoo 80 8 0.27 258 27 0.38 338 35 0.343
Grey-headed 

Flying-fox 7684 14 0.47 233 8 0.11 7917 22 0.216

Koala 1194 24 0.8 223 21 0.29 1417 45 0.441

Masked Owl 90 13 0.43 804 55 0.76 894 68 0.667

Powerful Owl 2658 13 0.43 12103 43 0.6 14761 56 0.549 **

Sooty Owl 107 8 0.27 146 26 0.36 253 34 0.333

Southern Boobook 22928 29 0.97 19763 61 0.85 42691 90 0.882

Squirrel Glider 171 8 0.27 607 15 0.21 778 23 0.225

Sugar Glider 1411 23 0.77 3137 53 0.74 4548 76 0.745
Yellow-bellied 

Glider 758 14 0.47 664 19 0.26 1422 33 0.324

Total 115,179 95,912 211,091
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CIFOA Fauna Monitoring (acoustics, cameras, bat detectors):
Year 1 acoustics - raw data

• >211,000 detections (spring 2022, autumn 2023) across all regions

• 11 species detected

Northern Region - acoustics

** 1990s POWL baseline 

modelled occupancy = 0.56 

(Kavanagh et al. 2022)

Naïve occupancy = proportion of sites at which species is detected (not adjusted for imperfect detection)



Barking Owl widespread in Pilliga north-west: 
• 12,850 calls detected
• Naive occupancy varied among years from 

21-40 % 
• Naïve occupancy 18 % in 2001 (Milledge 

2004). 
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