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• Framework & criteria for assessing risk of ecosystem collapse

• Adopted as IUCN’s global standard in 2014

• Change in distribution & ecological processes 

• Dependencies/interactions among species 

• Far-reaching changes in common species

• Complements species-level information & regulation, e.g. IUCN Red List of Threatened Species

• Applicable to all ecosystem types: Terrestrial, marine & freshwater

• http://iucnrle.org

What is the Red List of Ecosystems?

http://www.iucnredlist.org/


What is an ecosystem? 
• Species/biota, environment, processes & interactions, place
• Defined by assessor for purpose, scale
• Global Ecosystem Typology (global-ecosystems.org)

What is collapse? Global and local
• Loss of defining features: species, structure, processes
• New ecosystem with new defining features. Can be valuable

http://www.evergraze.com.au/http://morganvegdynamics.blogspot.co.uk/

Defining ecosystem & collapse



Characteristic native biota: 
• 12 freshwater fishes
• diverse invertebrate fauna (~150 spp.)
• coastal wetlands used by migratory birds.

2005: 

• volume and area reduced to fraction of original
• salinity increased 10 fold.
• coastal wetlands gone

• 28 aquatic species

• Theoretically, it may be restorable.

1989 2008

Keith et al. (2013) PLOS ONE

Collapsed ecosystem: Aral sea



Conceptual model: Meso-american coral reef
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• Basis for risk assessment

• Shows key components and interactions
• Clarify assumptions and understanding, communication
• Identify key indicators of change

• Underpin quantitative ecosystem models



Assessment against criteriaKnowledge synthesis:
• Ecosystem maps 

(current, past)
• Ecosystem 

descriptions 
(characteristics, 
processes, functions)

• Threat diagnosis 
(conceptual model)

• Change in area & 
integrity
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Risk assessment outcomes

What is the Red List of Ecosystems?

Over 3 timeframes: 1) past 50 years, 2) 
up to 50 years into the future, 3) 
historic (~1750)



• Colombian terrestrial 
ecosystems
• Criterion A: Change in area 
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What is the Red List of Ecosystems?
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C Environmental degradation
D Disruption of biotic processes

LC

Ex
te

nt
 o

f  
de

cl
in

e

0%  30%       50%        80%   100%    Collapsed

100%

80%

50%

30%

0%

Relative severity of decline

CR

VU

ENVU

VU EN

50 years (past, present & future)
(since 1750 with higher thresholds)

Andre Penner/AP

https://emrprojects.files.wordpress.com

Baseline (e.g. 50y ago)

What is the Red List of Ecosystems?



Meso-american coral reef
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Collapse: D: piscivorous fish 
biomass <2 g.m−2, based on 

the Reef Health Index

Collapse: live coral cover 
<1%; bleaching events 

leading to 1%

A. Declining 
distribution

B. Restricted 
distribution

C. Environmental 
degradation

D. Biotic 
disruption

E. Quantitative 
risk analysis
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Spatial coverage of Red List of Ecosystems assessments

Terrestrial  Marine
All ecosystems
Subsets
Strategic                                 

>5000 ecosystems assessed worldwide
>609 countries all terrestrial ecosystems, subsets in a further 30 countries.



What is the Kunming-Montreal Global Biodiversity Framework?

• United Nations Convention on Biological Diversity, 1992
• Primary multi-lateral agreement for nature
• Iterative sets of goals for biodiversity conservation and sustainable 

development (mostly failed), including Aichi Targets (2011-2020)
• 4 outcome-oriented goals:

A. safeguard biodiversity 
B. maintain nature’s contributions to people, 
C. share of benefits from nature
D. resource the GBF’s implementation 

• 23 targets for actions to achieve the goals
• Monitoring framework to track progress, including headline indicators



Ecosystem approach across the GBF
GOAL A: The integrity, connectivity and resilience of all ecosystems are 
maintained, enhanced, or restored, substantially increasing the area of natural 
ecosystems by 2050.

Multiple targets address ecosystems, especially Target 1 (planning to stem loss), 
Target 2 (restoration), Target 3 (30x30)

Ecosystem-related headline indicators make a set
• A.1 Red List of Ecosystems
• A.2 Extent of natural ecosystems 
• B.1 Services provided by ecosystems
• 2.1 Area under restoration
• 3.1 Coverage of protected areas and OECMs

If reported consistently across indicators and countries: Global Ecosystem Typology



Ecosystem approach across the GBF
GOAL A: The integrity, connectivity and resilience of all ecosystems are 
maintained, enhanced, or restored, substantially increasing the area of natural 
ecosystems by 2050.

Multiple targets address ecosystems, especially Target 1 (planning to stem loss), 
Target 2 (restoration), Target 3 (30x30)
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If reported consistently across indicators and countries: Global Ecosystem Typology



Assessment against criteria

Knowledge synthesis:
• Ecosystem maps
• Descriptions
• Threat diagnosis
• Change in area & integrity
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Risk assessment outcomes Indicator A.1: Red List Index of 
ecosystems (RLIe)

• Comparable to A.3 Red List Index of 
species survival

• Countries report the number of 
ecosystem types per risk category in 
each ecosystem functional group 

• A global indicator can be calculated 
from national data
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Preliminary Red List Index of Ecosystems
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Top down classes Bottom-up classes
• Supports consistent global reporting
• Does not replace national data on 

ecosystems
• Hierarchical
• Harmonizes existing national data by 

cross-referencing
• Supports development of new 

classifications

Global Ecosystem Typology

6. National/local 
ecosystem types



IUCN Global Ecosystem Typology  http://global-ecosystems.org



T4.2 Pyric tussock savannas

Mozambique: Mueda Mixed Dry Miombo

Brazil: ‘typical’ cerrado

Australia: Tiwi islands Eucalypt forested 
savannaJ Burrows 

J Santos 

A Young
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Targets

Ecosystem area

Ecosystem integrity

T1 spatial planning

T3 PAs & OECMs

T6 invasives

T7 pollution

T5, T9, T10 sustainable use

T2 restoration

T8 climate change

Roles of the Red List of Ecosystems in the GBF

Core data for implementation

T12 urban ecosystems

Risk of 
collapse



Alys Young


