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Living Planet Index

Comprising a growing database of population 
trends

42,000 populations, 5,500 species

Based on population trends of 
vertebrate species

An indicator of relative abundance used to 
indicate trends in biodiversity

For thousands of sites in terrestrial, 
freshwater and marine habitats

Published in global policy assessments and 
ƛƴ ²²CΩǎ [ƛǾƛƴƎ tƭŀƴŜǘ wŜǇƻǊǘ



Over 25 years of the LPI

Developed in 1997 by WWF

First Living Planet Report in 1998

Adopted as indicator for the CBD and 
other MEAs

Partnership with ZSL in 2006

Ongoing development through 
expert workshops and collaborations

Ledger, S.E.H., Loh, J., Almond, R.et al.Past, present, and future of the Living Planet Index.npj biodivers2, 12 (2023)
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A growing resource
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ü 42,000 time-series
ü 5,500 species
ü 7,500 sites
ü 200 countries
ü 500,000 data points

ü 60 staff, students 
and volunteers

ü 1,500 days of 
data entry

Ledger et al. 2023 npj Biodiversity
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Living Planet Database ς uses of data

Regional and taxonomic trends

Impact of conservation

Impact of threats

Progress towards global and 
national policy targets

Education and training
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International policy

ÅLPI adopted in 2006 to measure progress 
towards 2010 target

ÅConvention on Biological Diversity, 
RAMSAR, Convention on Migratory 
Species, IPBES

McRae et al. 2025 The utility of the Living Planet Index as a policy tool and for measuring nature recovery. Phil. Trans. R. Soc. B 380: 20230207. 
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National policy

Marconi et al (2021) Ecol. Indicators
Bayraktarov et al (2021) Con Sci & Practice
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Global biodiversity framework

GOAL A

The integrity, connectivity and resilience of all 
ecosystems are maintained, enhanced, or restored, 
substantially increasing the area of natural ecosystems 
by 2050;

Human induced extinction of known threatened 
species is halted, and, by 2050, the extinction rate and 
risk of all species are reduced tenfold and the 
abundance of native wild species is increased to 
healthy and resilient levels;

The genetic diversity within populations of wild and 
domesticated species, is maintained, safeguarding their 
adaptive potential.
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Latest results



73% average decline in the size of monitored 

wildlife populations over 50 years

Global Living Planet Index 1970-2020
Latest results



Freshwater index Terrestrial index

85% decline 69% decline 

Latest results



Marine index

56% decline 

© Jürgen Freund / WWF
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Technical supplement
Latest results



Leclère D, Obersteiner M, Barrett M, Butchart SH, Chaudhary A, De 

Palma A, DeClerck FA, Di Marco M, Doelman JC, Dürauer M, 

Freeman R et al. (2020) Bending the curve of terrestrial biodiversity 
needs an integrated strategy. Nature. Sep 10:1-6.

Scenario modelling Latest results
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Monitoring sites
Data and methods



Criteria for data inclusion
Systematic searches (ongoing)

Targeted/keyword searches (ad hoc)

Data and methods



From the field

Source 
of the 
data

What was the data collection for?

Long term 
monitoring

Ecological 
research

Tracking 
declining 
species

Managing 
species for 

conservation

Managing 
species as a 

natural 
resource

Scientific 
journal 617 948 249 514 162

Government 
report 214 258 27 132 258

Other 
published 
sources 

211 78 41 135 29

Pers. Comm. 
or 

unpublished
156 55 21 44 10
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Data analysis
Considerations
1. Different units and scale of 

monitoring
2. Populations of different sizes ς rare 

island endemics to common species
3. Duration and frequency of time-

series varies
4. Taxonomic and geographic 

representation 

Decisions
1. Inclusive of all available data: 2+ data points and 

2+ years
2. Include zero values. Transformed by adding 1% 

mean to all values in the time-series
3. Cap annual trends to a limit of a 10-fold 

increase/decrease within a single year
4. Exclude influential populations ς single 

populations or species which cause a data effect 
in a regional or global trend

5. Apply a Generalised Additive Modelling 
framework

6. Aggregate index using a geometric mean

Loh et al 2005
Phil Trans B

Collen et al 2009
Cons Biol
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Index aggregation

Population trends Species trends Index

Loh et al (2005); 
Collen et al (2009)
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Index aggregation

Geometric mean

ÅAllows for aggregation of trends 
from disparate surveys

ÅMeasures changes in relative 
abundance ς treats rare and 
common species equally

ÅSensitive to detecting change 
(Santini et al 2017; van Strien et al 
2012)

ÅUsed in other indicators

Data and methods



Weighting the index

McRae et al 2017
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Weighting the index

Bird species represent >60%  of 
the data in the Palearctic LPI, yet 
only 30% of vertebrate species in 

the Palearctic are birds
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Weighting the index

McRae et al 2017
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Limitations to weighting

McRae et al 2017
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Sensitivity of the geometric mean

Gregory et al (2019) Ecol. Indicators

ÅGeometric mean can be sensitive to 
outliers and to random fluctuations

ÅRare species (Buckland et al. 2011; Korner-
Nievergelt et al. 2022), zero values 
(Korner-Nievergelt et al. 2022), short or 
variable time-series, extreme trends 
(Leung et al. 2020)
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Sensitivity to data inclusion

Toszogyova et al 2024

The LPI contains a mix of time-series with varying 
lengths and fullness

Two recommendations:
ÅRemoved time-series with fewer than 5 data points
ÅRemoved all zero values and divided time-series up 

where zeros occur in the middle

Conclusion:
ÅAfter these filters, the LPI shows a less negative trend
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Exclude with caution
Removing short or sparse time-series. 
Å A significant trend from a few years 

likely to describe the trend direction 
of complete trend (Wauchope et al. 
2019) 

Å Timeseries are from taxa which tend 
to be in decline (Marconi et al. 2021)

Risk of removing important data 
ÅSome good quality studies sometimes 

only have two data points 
ÅTime-series containing zeroes can 

represent Critically Endangered 
species

ÅZeros are not missing values 
(immigrations, low-abundance, 
extirpations)
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Sensitivity tests

ÅDiagnostic tests in the technical 
supplement accompany each new 
calculation of the global LPI 

ÅEffect of time-series length

ÅEffect of removing outliers
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LPI representation: taxonomic and spatial

McRae et al (2017) PLOS ONE

ÅBirds and mammals

ÅTerrestrial sites

ÅHigh income countries

ÅCritically Endangered reptiles / 
Near Threatened reptiles and 
fishes

ÅProtected areas (Murali et al. 2022 
Nature)
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Bias in biodiversity monitoring

Regional and taxonomic bias in GBIF 

(Boakes et al 2010; Amano et al 2016; 
Troudet et al 2017)
Birds and mammals
Terrestrial 
Europe and North America

Terrestrial ecological studies (Martin 

et al 2012)
Protected areas

Language bias in ecological literature: 

(Amano et al 2016, 2021)
Searches are primarily conducted in English yet a 
wealth of data exists in other languages

Moussy et al (2021) Conservation Biology
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