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Biodiversity questions early on
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Land-use change is a major threat

Living Planet Report 2016
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Casualties of land use change


Can we model land-use like climate?
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RCP projections for climate to show the temporal scale of the challenge



Dose-response relationships
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Land-use change as dominant pressure facing biodiversity
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Responses to threats vary
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Responses to threats vary
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Data size —

The long tail of small data

Organized
big data

Long-tail data

Literature limit

Big data from small data: data-sharing in
the ‘long tail” of neuroscience

Adam R Ferguson!. Tessica L Nielson!. Melissa H Cragin2. Anita E Bandrowski® & Marvann E Martone*

VOLUME 17 | NUMBER 11 | NOVEMBER 2014
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EXTENSIVE
Different people responsible for different datasets

Means we were able as a project to gather a HUGE database
But means we had to be careful about consistency
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Means we were able as a project to gather a HUGE database
But means we had to be careful about consistency


The result: the PREDICTS Database
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Projecting Responses of Ecological Diversity
in Changing Terrestrial Systems

730 data sets

naturaL (&9 @) ‘ Variables: R
Hﬁggm' oxep wene ——UCL o 29,057 sites
imperial College  Mos + Land use . ¢ 97 countries .
Research [U_ LS . ¢+ Human population o 3,391,317 data points
| *

¢ Proximity to roads 50,477 species



Regular checks of geographic coverage:

32,078 sites; 98 countries; |14 biomes; 304 ecoregions

I I I I
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|Og10(% NPP)
Hudson et al. 2017 Ecol & Evol; data.nhm.ac.uk



Regular checks of taxonomic coverage:

52,195 species; 3,857,790 samples; 65.4 million counted individuals
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Hudson et al. 2017 Ecol & Evol; data.nhm.ac.uk
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The literature is biased so

PREDICTS # Systematic Review
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Wilson et al (2016) PLOS Biology 14(3):e1002413
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The literature is biased so

PREDICTS # Systematic Review

Low

High

Archer et al (2014) Oikos, 123:401-407
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We quantify the average effect of land use on biodiversity across take into account these differences! 
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Land use x intensity matrix




Land use x intensity matrix




Land use x intensity matrix




Land use x intensity matrix




Land use x intensity matrix

Coffee and Cow by Freepik



Land use x intensity matrix

Land use class |Minimal use Light use Intense use

Primary vegetation
(composed of native
vegetation, which is not known
to have been destroyed during
historical times)

Mature Secondary Veg
Intermediate Secondary Veg
Young Secondary Veg
Plantation forest

Cropland (land people have
planted with herbaceous
crops)

Pasture

Urban

Any threats identified are very
minor (e.g., very light use) or
very limited in the scope of
their effect (e.g., hunting of a
particular species of limted
ecological importance).

Low-intensity farms, typically
with small fields, mixed crops,
crop rotation; little or none of
the following — inorganic
fertilizer, pesticide, ploughing,
irrigation, mechanization.

One or more threats of
moderate intensity (e.g.,

selective logging) or breadth of

impact (e.g., bushmeat
extraction), which are not
severe enough to markedly
change the nature of the
ecosystem.

Medium-intensity farming
typically showing some but not
many of: large fields, annual
ploughing, inorganic fertilizer,
irrigation, fixed crops,
mechanisation, monoculture.

One or more threats that is
severe enough to markedly
change the nature of the
ecosystem (e.g., clear-felling).

High-intensity monoculture
farming, typically with many of:
large fields, annual ploughing,
inorganic fertilizer, pesticide,
irrigation, fixed crops,
mechanisation, monoculture.

Database described in Hudson, Newbold et al. 2014 Ecol & Evol



Validation and Repeatability
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Linkable open data

External data

Satellite by watchtaxinyc, DNA by danielcampos, both at Vecteezy.com
Blue tit by pesasa at ClipartsFree.net
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Using the data to model dose-response

relationships
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Broad scale biodiversity:

Species Richness
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Newbold, Hudson et al. 2015 Nature 520:45-50



PREDICTS: built for prediction
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PREDICTS: built for prediction

AIM 6.0
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Biodiversity Projections

mp4 video maker

Biodiversity Projections




PREDICTS: built for prediction

B <50%

B <60%
< 70% 2001
< 80%

< 90%
2 90%

De Palma, Hoskins et al, in pre



PREDICTS: built for prediction

2001

B <50%
B <60%
< 70%
< 80%
< 90%
= 90%

De Palma, Hoskins et al, in pre



Taxon-specific models:

Species diversity of bees

Diversity relative to baseline
B <60%
W <70%
< 80%
< 90%
< 95%
< 100%
100% or higher

De Palma et al, in review, Diversity and Distributions



Potential limitation: space-for-time
substitution

4
[}

N Mt Taranaki (Mt Egmont), New Zealand

R e T


Presenter
Presentation Notes
Land-use change as dominant pressure facing biodiversity



Time series: time-for-time substitution

0.1
0.0

NDVI

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
http://forwarn.forestthreats.org/



Next Stage: from space to time
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Next Stage: from space to time

ﬂ- -
Immediately after
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Years 0, 5, 10 and 50 (from bottom to top) from PREDICTS2 studies. May have time to look at how previous land use impacts these responses.


Broad scale biodiversity:
Biotic Intactness Index

RO0000O0OEDE.

95 - 97.5% ?"

Global average = 84.6%
(Planetary Boundary = 90%)

Newbold et al. 2016, Science 353:288-291.
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PREDICTS: built for prediction

B <60%
< 70%
< 80%
< 90%
= 90%
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Focus on particular regions

Net richness change % . :
Compositional intactness

I
0.65 1.00

Higher impact in the identity than the number of the species:
Impacting ecosystems services
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Species-specific responses
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An advantage of doing an analysis like this at the species level is that not only can you take the log-response ratio as an index of sensitivity but you can also extract the standard error as a measure of the intra-specific variation in response, which can then be accounted for in further analyses.


Taxon-specific models:

Species diversity of bees

Diversity relative to baseline
M <60%
W <70%
l <80%
< 90%
< 95%
< 100%
100% or higher

De Palma et al, in review, Diversity and Distributions



Taxon-specific models:

Phylogenetic diversity of bees

Diversity relative to baseline
W <60%
W <70%
< 80%
< 90%
< 95%
< 100%
100% or higher

De Palma et al, in review, Diversity and Distributions



Taxon-specific models:

Phylogenetic diversity of bees

Diversity relative to baseline

W <60%
W <70%
< 80%
< 90%
< 95%
< 100%
100% or higher

De Palma et al, in review, Diversity and Distributions



Next Stage: from space to time
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