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Over 25 years of the LPI

9 Developed in 1997 by WWF

@ k> First Living Planet Report in 1998

‘\\ Adopted as indicator for the CBD and
- other MEAs

M Partnership with ZSL in 2006

Ongoing development through
expert workshops and collaborations
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A growing resource

Living Planet Index Database
- 5 E. Conservation
A. Data B. Species level C. Ecology D. Geospatial 5
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Introduction

Living Planet Database uses of data

S
D

Regional and taxonomic trends

Impact of conservation

Impact of threats

Progress towards global and
national policy targets

Education and training

Original Paper ‘ Published: 08 June 2023

Penguindex: a Living Planet Index for Pygoscelis
species penguins identifies key eras of population

change  proceepiNGs B Ongoing over-exploitation and delayed
responses to environmental change
highlight the urgency for action to
o 8 ) promote vertebrate recoveries by 2030

Emma J. Talis, Chri royalsocietypublishing.org/journal/rsph
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McRae L, Purvis A, Freeman R. 2023 Ongoing

A global indicator of utilized wildlife populations:
Regional trends and the impact of management
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Research

Predicting how populations decline to
extinction
Ben Collen!*, Louise McRae!, Stefanie Deinet!, Adriana De Palma!,

Tharsila Carranza!-?, Natalie Cooper?, Jonathan Loh®
and Jonathan E. M. Baillie?




International policy

A LPI adopted in 2006 to measure progress
towards 2010 target

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

Marine messages Il

Navigating the course towards clean, healthy and productive seas
through implementation of an ecosystem-based approach
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National policy
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Canadian species index

Access PDF (858 kB)

Animal wildlife is highly valued by Canadians and it is one of the most visible and well-studied aspects of biodiversity. The
Canadian species index shows whether monitored species tend to have increasing or decreasing population sizes. This, in
turn, provides an integrated measure of the condition of our environment.

Results  About the indicator

Key results

* Between 1970 and 2014, v
* Freshwater species trend
e Terrestrial species have di
declines in mammal popu
* Marine species generally |
largest species groups ar¢
Short-term trends should

Canadian species index, 197(

Index of change since 1970

Number of time series
* 15

6-20

21-50

51-100

aver 100

Marconiet al (2021) Ecol. Indicators



Introduction

Global biodiversity framework

Target 4 A
GOAL A Halt Species Extinction, Protect ‘ ’
The integrity, connectivity and resilience of all Genetic Diversity, and Manage P\ e
ecosystems are maintained, enhanced, or restored, Human-Wildlife Conflicts -
I I 1 Ensure urgent management actions to halt human induced
SUbStantla”y IncreaSIng the area Of natural eCOSyStemS extfnctiongof:(nown ?hreaterne;specfes antd for the recovery and conservation of species,
by 2050’ in particular threatened species, to significantly reduce extinction risk, as well as to

maintain and restore the genetic diversity within and between populations of native,
wild and domesticated species to maintain their adaptive potential, including through in
situ and ex situ conservation and sustainable management practices, and effectively

Human induced extinction of known threatened manage human-wildlife interactions to minimize human-wildlife conflict for coexistence.
species is haltedand, by 2050he extinction rate and
risk of all species are reducddnfold andthe
abundance of native wild species is increased

healthy and resilient levels; Target 5

Ensure Sustainable, Safe and

Legal Harvesting and Trade of e
Thegenetic diversity within populations of wild and Wild Species et
domesticated species, is maintaingdafeguarding their Ensure that the use, harvesting and trade of wild species is
adaptive potential. inimising impocts om e target species ond ecospates,

and reducing the risk of pathogen spill-over, applying the ecosystem approach, while
respecting and protecting customary sustainable use by indigenous peoples and local
communities.






Latest results

Global Living Planet Index 19724D20

[ 3%average decline in the size of monitorec
wildlife populations over 50 years
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Latest results

Freshwater index Terrestrial Index

85%decline 69%decline
s Living Planet Index M M r mmmm Living Planet Index
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Marine index

decline

Marine Index

0.10

Living Planet Index (1970 =1)
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Latest results

Technical supplement

Living Planet Index Wi ZSL

Home AboutUs Thelndex Data Indicators Projects Publications Bascline Index Values
The index starts at a value of 1. If These values represent the average change in population abundanee — based
Latest Results the LPI and confidence limits on the relative change and not the absolute change — in population sizes, The
move away from this bascline, we shaded areas show 05% confidence limits. These illustrate how certain we are
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LPI has been adopted by the Convention of Biological Diversity (CBD) as an indicator of progress towards the post-2020 goals and (above 1) or decline (below 1) "“d“n. throughout the time-series as the uncertainty from each of the previous
targets of the Kunming-Montreal Global Biodiversity Framework. compared Lo 1970. vears is added to the current year.
To see some frequently asked questions about the LPI, please see our about the index page
View trends from the Living Planet
Report 1.0-kenn
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Global -
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The bold line shows the index values and o 1',‘50_
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Difference to 2010 indicator value

Latest results

Scenario modelling

Scenario (mean & range across land use change models)
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. Supply-side efforts (SS)
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| e INC. conservation efforts (C)
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1 . Integrated action portolio (IAP)
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: 2100 values for individual land-use change
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The projected change Leclére D, Obersteiner M, Barrett M, Butchart SH, Chaudhary A, De
in biodiversity under Palma A, DeClerck FA, Di Marco M, Doelman JC, Durauer M,
each land-use change Freeman R et al. (2020) Bending the curve of terrestrial biodiversity

model in 2100 needs an integrated strategy. Nature. Sep 10:1-6.






Data and methods

Monitoring sites



Data and methods

Criteria for data inclusion

Systematic searches (ongoing)

Targeted/keyword searches (ad hoc)

Species level 2+ years of data

Known location Standardised method
e
Data we can use J- Data we may use in future
Bird, mammal, fish, amphibian & reptile: * Occupancy data
*  Full population counts * Data for plants and invertebrates
* Estimates (e.g. population size
estimated from measured parameters) Data we can’t use 1

* Densities (including converted camera
* Data from experimental observations

trap data)

* |ndices *  Survival rates

*  Proxies (e.g. breeding pairs, nests, * Recruitment data e.g. number of eggs
tracks) or young

* Catch or hunting data with no
measure of effort

* Data where method has changed
(unless corrected for)

*  Measures per unit effort (e.g. fish
caught per net per hour)

* Biomass (e.g. spawning stock biomass)

* Samples (e.g. where a proportion of

the population is regularly monitored) *  Opportunistic sighting data




Data and methods

From the field

What was the data collection for?

: : Managin
. Tracking Managing 'aging
Long termll Ecological . . species as ¢
o declining  species for
monitoringll research . . natural
species  conservation
resource

So rce 617/ 948 249 514 162
u

of the
datg Somment 214 258 27 132 258

report

Other

published 211 78 41 135 29

sources

Pers. Comm

or 156 55 21 44 10

unpublished




Data and methods

Data analysis

1. Different units and scale of 1. Inclusive of all available data: 2+ data points and
monitoring _ _ 2+ years
2. Populations of difierent sizesrare 2. Include zero values. Transformed by adding 1%

Island endemics to common species

3. Duration and frequency of time mean to all values in the timseries
| series varies 3. Cap annual trends to a limit of a-i6ld

4. Taxonomic and geographic Increase/decrease within a single year
representation 4. Exclude influential populationssingle
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 Collen et al 2009
Phil Trans B ConsBiol



Data and methods

Indexagqgregation

Population trends B4 — Index

Q..

|m

Loh et al (2005);
Collenet al (2009)




Indexagqgregation

Geometric mean

A Allows for aggregation of trends
from disparate surveys

A Measures changes in relative
abundance; treats rare and
common species equally

A Sensitive to detecting change
(Santini et al 2017, va8trienet al
2012)

A Used in other indicators
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Data and methods

Weightingthe index

McRaeet al2017



Data and methods
Weightingthe index

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

the Palearctic are birds

- Birds 30% « Mammals 17%

, e o Herps 22% Fishes 32%
T 2 Nl
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Data and methods

Weightingthe index

McRaeet al2017



Limitationsto weighting
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Challenges & solutions

Sensitivity of the geometric mean

A Geometric mean can be sensitive to |
outliers and to random fluctuations

A Rare specie€3ucklancet al. 2011; Korner
Nievergeliet al.2022) zero values
(KormerNievergeltet al. 2022) short or
variable timeseries, extreme trends
(Leunget al.2020) |

1980 = 100)
3

Gregoryet al (2019) Ecol. Indicators



Sensitivity to data inclusion

2.0

The LPI contains a mix of tirgeries with varying

lengths and fullness 1.6
1.4

Two recommendations: 12
A Removed timeseries with fewer than 5 data points 'cs S 10
A Removed all zero values and divided tisezies up  ~ os!

where zeros occur in the middle 0.6

0.4+
0.21

Conclusion:

A After these filters, the LPI shows a less negative trend”

1.81

— original
adjusted

19707

19757

1980 7

19851

1990

1995
20007
2005
2010
20157

Toszogyovat al 2024




Exclude with caution

A A significant trend from a few years
likely to describe the trend direction
of complete trend

A Timeseries are from taxa which tend
to be in declin€

A Some good quality studies sometimes
only have two data points

A Timeseries containing zeroes can
represent Critically Endangered
species

A Zeros are not missing values

(immigrations, lowabundance,
extirpations)

African savanna raptors show evidence of widespread
population collapse and agrowing dependence on
protected areas

Phil Shaw E, Darcy Ogada E, Leah Dunn, Ralph Buij, Arjun Amar, Rebecca Garbett, Marc Herremans,

MMunir Z. Virani, Corinne J. Kendall, Barbara M. Croes, Martin Odino, Shiv Kapila, Peter Wairasho, Christian

Rutz, André Botha, Umberto Gallo-Orsi, Campbell Murn, Glyn Maude & Simon Thomsett

Nature Ecology & Evolution 8, 45-56 (2024) | Cite this article

Epidemic disease decimates amphibian
abundance, species diversity, and
evolutionary history in the highlands of
central Panama

Andrew |. Crawford &, Karen R. Lips, and Eldredge Bermingham Authors Info & Affiliations

Edited* by David B. Wake, University of California, Berkeley, Berkeley, CA, and approved June 22, 2010 (received for review December 7, 20

July 19,2010 107(31)13777-13782 https://doi.org/10.1073/pnas.0914115107

09)



Challenges & solutions

Sensitivity tests

1.0

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

A Effect of timeseries length

Index (1970 = 1)
[
LA

=]
L

A Effect of removing outliers

1970 1980 1990 2000 2010 2020

5% - 95% 2.5% - 97.5% S 1.25% - 98.75% mmmm Global LPI



Challenges & solutions

LPI representation: taxonomic and spatial

A Birds and mammals

A Terrestrial sites

N A High income countries

o T

i 74 T A Critically Endangered reptiles /
e . Tz Near Threatened reptiles and
fishes

McRaeet al (2017) PLOS ONE

A Protected areas\uraliet al. 2022
Nature)



Bias In biodiversity monitoring

Regional and taxonomibias in GBIF
(Boakest al2010; Amancet al 2016;
Troudetet al2017)

Birds and mammals

Terrestrial

Europe and North America

Terrestrial ecological studies/artin
et al2012)
Protectedareas

Language biaih ecological literature:

(Amanoet al 2016, 2021)
Searches are primarily conductedanglishyet a
wealth of data exists in othéanguages

Challenges & solutions

Moussyet al (2021) Conservation Biology



