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Buffel grass invasion causing Mulga decline, Giles WA, S Prober





• Awareness: Recognise where ecosystems 
are declining

• Anticipation: Identify risks/pressures
• Action: Protection or restoration responses

AAA3As pathway

Woody plantings in agricultural landscape, NSW, S Prober



Examined literature for evidence of collapse

We define collapse as “a change from a baseline state beyond the point where an ecosystem has lost key defining features and functions, and is characterised by declining spatial extent, 
increased environmental degradation, decreases in, or loss of, key species, disruption of biotic processes, and ultimately loss of ecosystem services and functions (Bergstrom et al. 2021)

1. Ecosystem structure/function/composition has transformed from a base state 
to a new state

2. Quantitative evidence of change, preferably spanning >10 years
3. Evidence that the magnitude of the change implies a low likelihood of recovery 

to the base state. 

Eucalyptus gunnii mortality Central Plateau Tas, S Prober



We define collapse as “a change from a baseline state beyond the point where an ecosystem has lost key defining features and functions, and is characterised by declining spatial extent, 
increased environmental degradation, decreases in, or loss of, key species, disruption of biotic processes, and ultimately loss of ecosystem services and functions (Bergstrom et al. 2021)

Types of evidence
Evidence could include substantive change in:
• Ecosystem biomass
• Status of ecosystem engineers or keystone spp.
• Status of characteristic spp.
• Ecosystem functions or services

Sub-alpine tree deaths, N Tasmania. PC Sims



Bergstrom et al. (2021) Combating 
ecosystem collapse from the tropics to 
the Antarctic. Global Change Biology 27, 
1692-1703.



Tropical savanna with Gamba grass, S Prober

Mediterranean forests & woodlands, K RuthroffMonaro Tableland eucalypt decline, S Prober

Mountain ash forests, D LindenmayerMontane and sub-alpine forests, PJ Zylstra

Forests and woodlands

Murray Darling Basin floodplain ecosystems, M Good



Gondwanan conifer forests, A Bliss

Western-central arid zone with Buffel grass, S ProberCyclone-impacted wet tropical rainforest, S Prober

Georgina gidgee woodland, G Wardle

Rainforests             Alpine/tundra        Arid zone

Alpine snowpatch herbfield, C Pickering

Tundra, C Dickson



Murray Darling Basin waterway, J Dielenberg

Great Barrier Reef, A Fordyce

Mangrove forest, NC Duke Ningaloo reef, J Turnbull Flickr

(ex) Shark Bay seagrass beds, S Styrdom (ex) Great Southern kelp forest, E Flukes

Inland waters, coastal and marine



• Valavi R, Williams KJ, et al… Ferrier S (in review) HCAS 3.0 (1988-2022) base model estimate of habitat condition (250m grid), National Connectivity Index (NCI) 2.0, 3-year average annually 
rolling epochs of HCAS and NCI from 1990 to 2022, trends and other derivatives for continental Australia. Data Collection. CSIRO, Canberra, Australia. 

• Williams KJ, Liu N, et al…Ferrier S (2024) Description of input data for National Ecosystem Accounts – Ecosystem Condition: Supplementary metadata for a data collection from the 
National Ecosystem Accounting Project. A report from the National Ecosystem Accounting Project. CSIRO, Canberra, Australia.

HCAS v3.0 (PROD3-2, 250m) 

Habitat Condition
Assessment System
version 3.0
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Choice of action 

• Recover
• Restore
• Renovate
• Adapt



Western-central arid zones

Western-central arid zone with Buffel grass, S Prober



Learning context

Western-central arid zone with Buffel grass, S Prober

Embrace the opportunity for 
innovation and learning for better 
restoration outcomes, e.g.:
• managing total grazing pressure
• managing transformer invasive 

species - fire interactions
• managing predators
• understorey restoration



New project in TERN

• Synthesise understanding of 
ecosystem response to disturbance at 
a process level

• Inform recovery as well as collapse 
profiles

• Assist decisions about what 
management actions to take
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Thank you

Monaro Tableland tree decline, NSW, S Prober



e.g. mortality due to drought/heatwave

Collapse profiles

e.g. gradual climate change, grazing, harvest

e.g. clearing, repeated fire, storms or cyclones

e.g. crown of thorns outbreaks, mass fish kills

Obligate-seeder eucalypt woodlands WA, S Prober
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