
 

Global and regional assessments of local terrestrial biodiversity loss 
Biodiversity is under pressure from land-use change, degradation and fragmentation. This is a global problem. 
Understanding how terrestrial biodiversity responds to these pressures at the local scale (e.g., a single 
grassland, rather than a country) is important, because reliable delivery of many ecosystem goods and services 
depends on local biodiversity. The PREDICTS project combines a purpose-built database of biodiversity with 
information on human pressures to ask: how has land-use change impacted local biodiversity across the globe? 

Land-use pressures—including land-use type and intensity, human population density and proximity to roads
—have led to significant losses in local biodiversity: as a global average, we estimate that there has been a 
13.6% loss in species number and a 10.7% loss in the total number of individuals (Nature 520:45-50). These 
global averages hide considerable variation; we can provide maps and summaries for any region of interest.  

PREDICTS Projecting Responses of 
Ecological Diversity In Changing 
Terrestrial Systems is a collaborative 
project that investigates how local 
terrestrial biodiversity responds to 
land use and related human pressures.

• Biodiversity is threatened by land-use change, 
degradation and fragmentation. 

• Local loss of biodiversity can have greater impacts 
on ecosystem services than global extinctions. 

• The PREDICTS project can estimate the impacts of 
land-use pressures on local biodiversity, map 
losses to date and project future losses under 
different socio-economic scenarios. 

• We can respond to requests for a range of outputs, 
averaged either globally or within any regions of 
interest (e.g., countries, UN subregions), for use in 
IPBES assessments.

PREDICTS Outputs for IPBES 

PREDICTS outputs have four fundamental strengths: 

1. Relevance Outputs are intuitive summaries of local biodiversity, including measures proposed as 
indicators of progress towards Aichi biodiversity Targets.  

2. Wide evidence base The PREDICTS database holds data on over 50,000 species including fungi to 
elephants, from over 29,000 sites in nearly 100 countries and is still growing. 

3. Transparency A description of the database has been published (Ecol & Evol, 4:4701-4735) and the 
database will be made freely available through the Natural History Museum’s data portal (data.nhm.ac.uk).  

4. Credibility The analyses have all either been through rigorous peer review or are currently undergoing or 
being prepared for review, at leading international journals. The PREDICTS team is a consortium of leading 
researchers at the Natural History Museum London, UNEP-WCMC, University College London, Imperial 
College London and the University of Sussex.  

Biodiversity loss under multiple scenarios 
By combining models of biodiversity response with 
projections of land-use change over time, we can 
predict and map future losses in local biodiversity 
under different socio-economic scenarios (see Figure).  
 
Left: Projected average net change in local species richness 
(number of species) worldwide from 1500 to 2095. Future 
projections are based on the four IPCC Representative 
Concentration Pathway scenarios. Grey shading and error 
bars show 95% confidence intervals (Nature 520:45-50).



A global indicator of biodiversity intactness 
Looking just at the numbers of organisms (either in terms of species or 
individuals) can underestimate human impacts on local biodiversity 
because declines in native species can be offset by increases in species 
introduced through human actions. We have developed analyses that 
discount introduced species, to provide the first data-based estimates of 
the Local Biotic Intactness Index (LBII) - the fraction of an assemblage’s 
original diversity that still remains. LBII was first proposed as a measure of 
biodiversity intactness in 2005 (Nature 434:45-49), but data limitations 
have prevented its estimation until now. With collaborators at CSIRO, we 
have mapped estimated terrestrial LBII worldwide at 1km2 resolution 
(Newbold et al., in review, Science). Our map suggests that two-thirds of 
the terrestrial surface has seen a loss in LBII that surpasses the proposed 
planetary boundary (10% loss; see Box).  

We are now able to track annual change in LBII since 2001, either globally or for particular locations, 
countries or regions, allowing policy-makers to monitor progress towards local, national and international 
targets. Together with CSIRO, we are working towards being able to project LBII to 2050 under a range of 
land-use scenarios.  
 
PREDICTS Products (Global unless stated below) 

 

Planetary Boundaries 
• Planetary Boundaries aim to 

describe a safe operating 
space for humanity. One of 
the two core boundaries is 
biosphere integrity. 

• One proposal is that losing 
more than 10% of LBII 
would mean we have 
crossed this boundary 
(Science 347:1259855). 

• Crossing this boundary 
increases the risk of losing 
key ecosystem services.

Please send requests or enquires to: ipbes.requests@predicts.org.uk 
visit predicts.org.uk or contact Prof. Andy Purvis (Natural History Museum and Imperial 

College London), andy.purvis@nhm.ac.uk

Left: Preliminary 
global map of 
LBII expressed as 
a percentage 
(Newbold et al, 
in review, 
Science) 

IPBES Deliverable Aichi Target

A. Local species-richness, relative to baseline (projected for years 1500-2100) 
B. Local total abundance, relative to baseline (projected for years 1500-2100)

2b, 2c, 3b(i), 3c

C. Local Biotic Intactness Index (LBII; average abundance of originally-present species, 
relative to baseline for the year 2005) 

D. Annual changes in LBII (year 2001 onwards)
2b, 2c, 3b(i), 3c 12, 14

E. Losses in different aspects of local bee diversity for Europe, relative to baseline (year 
2000). These outputs can also be produced for other groups of species, subject to data 
availability.

2b, 3a 14

F. Effectiveness of Protected Areas under different designations 3b(i) 11

PREDICTS is funded by UK Research Councils (NERC, BBSRC) with support from UNEP-WCMC, University of Sussex,  
Microsoft Research, a Hans Rausing Foundation scholarship and the Natural History Museum

mailto:ipbes.requests@predicts.org.uk
http://predicts.org.uk
mailto:andy.purvis@nhm.ac.uk
mailto:ipbes.requests@predicts.org.uk
http://predicts.org.uk
mailto:andy.purvis@nhm.ac.uk

