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The role of blodlver5|ty indicators in condition measurement
or “The role of condition indicators in biodiversity measurement”?

Simon Ferrier, CSIRO Land & Water

CSIRO LAND & WATER

With thanks to: Kristen Williams, Tom Harwood, Chris Ware, Andrew Hoskins, Anna Richards, Randall Donohue




Biodiversity in the SEEA-EEA framework

SEEA Experimental Ecosystem Accounting
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Bigger picture of global initiatives in biodiversity measurement
& assessment

Scenarios for biodiversity
& ecosystem services (e.g. for IPBES)

ipbes

High-level indicators of biodiversity
& ecosystem services (e. g for CBD)

Eoosystem service
valuation & other data

Observations of policy
& management
responses

Convention on - :
Biological Diversity ECOSYSTEM S
Editors

Biodiversity
%) [ndicators
Partnership
The GEO

GO B&N = Handbook on
=" Biodiversity

Observation

Networks

Ancillary aﬂrlbutes
(slow changing)

Observations
of drivers &
pressures

CBD Technical Seri

PROGRESS TOWARDS THE
AICHI BIODIVERSITY TARGETS:

Essential Biodiversity
Variables

ipbes

Genetic composition Community composition

Ecosystem structure

Species populations

An
biodiversitylg Michele Walters
Ecosystem function Robert J. Scholes

Species traits

Primary observations of
change in state of biodiversity

In-situ Remote
monitoring  sensing

Pereira H, Ferrier S et al (2013) Science



Approaches to assessing species-level biodiversity in accounting

EXPLORING APPROACHES
FOR CONSTRUCTING
SPECIES ACCOUNTS IN
THE CONTEXT OF THE
SEEA-EEA
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Data
acquisition
strategies

Direct observation
of biological change

Individual species
distributions

Indirect
habitat-based

approaches Discrete community

Intersecting (or ecosystem) classes
remotely observed

change in habitat

condition with
mapping of... Continuous variation in

community composition

https://www.unep-wcmc.org/resources-and-data/towards-an-approach-for-species-accounting
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2009 2011 2013
Habitat condition 2013 Year
Invertebrates Vascular plants Vertebrates CUENTAS EXPERIMENTALES DE LOS
Ecosystem (% biodiversity retained) (% biodiversity retained) biodiversity retained) ‘ =1 ’_1 4‘ /- ‘
2009 2011 2013 2009 2011 2013 2009 2011 2013 = 1 M
Paim 90.3% |90.1% |90.0% |87.0% |86.9% |86.8% |91.2% [91.1% |91.1% :
swamps Ese ST
Humid forest
with high 88.3% | 87.8% |87.4% |89.2% |88.8% |88.4% |837% [B833% | 83.1%
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M= INTERNATIONAL
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https://www.wavespartnership.org/en/planning-tool-peru




A major challenge in mapping habitat condition from remote sensing
- land cover is a function of both ecosystem type and use/condition

Forest Savanna woodland
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Using reference data to model habitat condition as a function of remotely
sensed land-cover attributes, conditional on abiotic environment

Remotely Environmental Reference site ¥
sensed data data condition data

v @
Predicted natural

vegetation signal
Natural vegetation
signal modelling

SR e

Vegetation signal

Observed distance modelling

vegetation signal

Predicted habitat Condition
condition assessments

- Australian Government

#°  Department of the Environment and Energy

https://research.csiro.au/biodiversity-knowledge/projects/hcas/



CSIRO’s global biodiversity modelling & assessment infrastructure (BILBI)

Biological data: - Ve o Base environmental

> 300 million records of Rt surfaces —1km gridded
> 400,000 species o0 terrain, soil, climate etc
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CSIRO’s global biodiversity modelling & assessment infrastructure (BILBI)

Proportional
protection of
biologically-scaled
environments:

high

low

Protected
areas

\

Transformed
habitat




Estimating habitat condition as a function of down-scaled land use

50km land-use proportions
(2005) - 5 classes
(Hurtt et al)

1km environmental &

land-cover (2005) covariates

Ecology and Evolution

Open Access

Downscaling land-use data to provide global 30” estimates

of five land-use classes
Andrew J. Hoskins', Alex Bush', James Gilmore', Tom Harwood',
Chris Ware', Kristen J. Williams' & Simon Ferrier’

"CSRO Land and Water, Canberra, ACT 2601, Australia
“Department of Life Sciences, Natural History Museum, Cromwell Road, London, SW7 58D, UK

Lawrence N. Hudson?,

Predict 1km
resolution
land use for
Year X

Fit statistical
downscaling
model

MODIS land cover for

Year X (Friedel et al) Year

Constrain
predicted

land use for
‘ Year X

1km downscaled land use
for Year X — 5 classes

Tand-use intensity:
® Minimal * Intense
A Light W Light and intense

Landsat forest cover for

X (Hansen et al)

Translate land use into

habitat condition for Year X




Estimating habitat condition as a function of down-scaled land use

0

Summed probability of
primary vegetation,
secondary vegetation,

& rangelands



CSIRO’s Biodiversity Habitat Index (BHI) — a habitat-based biodiversity
account for the entlre terrestrial surface of the planet?

IPBES Africa
Americas

Reglons Asia and the Pacific

Europe and Central Asia

Sub-regions

Biodiversity
Indicators
Partnership

AL GBIF

MoL

\& GEOBON

Pr‘:ﬁ

2000 2005 2010 2011 2012 2013
0.254 0.250 0.243 0.242 0.241 0.239
0.353 0.341 0.329 0.326 0.324 0.321
0.203 0.199 0.192 0.191 0.189 0.188

Sub-region 2000 2005 2010 2011
North-East Asia

pl
0.236
0.319
0.186
2012

2013

2014

0.330 0.317 0.304 0.302 0.299 0.296 0.293
0.284 0.282 0.281

2012

0.748
0.320
0.715
0.524
0.718
0.412
0.547
0.516
0.305
0.421
0.409

Oceania 0.298 0.293 0.286 0.285
South Asia 0.449 0436 0424 0.422 0.419 0417 0.415
South-East Asia  [&11,1717 2000 2005 2010 2011
Western Asia___ Brunei 0.899 0.856 0.784 0.767
Cambodia 0.380 0.365 0.337 0.328
Indonesia 0.800 0.775 0.735 0.727
Laos 0.572 0.560 0.535 0.529
. Malaysia 0.867 0.822 0.752 0.738
Countries Myanmar 0.441 0.434 0.419 0.416
Philippines 0.604 0.588 0.560 0.555
Singapore 0.697 0.628 0.551 0.536
Thailand 0.345 0.334 0.315 0.310
Timor-Leste  0.437 0.431 0.424 0.423
Vietnam 0.459 0.445 0.421 0.415

2013

0.738
0.313
0.710
0.518
0.708
0.408
0.543
0.506
0.301
0.420
0.403

2014

0.723
0.307
0.701
0.511
0.694
0.405
0.536
0.489
0.297
0.417
0.396

Biodiversity Habitat Index (BHI)
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Bioclimatic Ecosystem Resilience Index (BERI) — assessing capacity of
ecosystems to retain blologlcal dwersnty under climate change

a) Habitat condition (forest cover) b) BERI (standard index)

Biodiversity
N Indicators
Partnership



Bioclimatic Ecosystem Resilience Index (BERI) — assessing capacity of
ecosystems to retam biological diversity under climate change
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Deriving and mapping ecosystem types through biologically-scaled
environmental classification

Numerical classification of biologically-scaled

1km climate, soil & terrain environments (i.e. ecosystem types)

surfaces | &

GDM modelling of spatial
turnover in species composition

v -
4 g / \ .
y ) L ¢ LN
\-' | /;“,:,‘;3 : 2
b N
¥ =
el 4
. .

Biological data (species
occurrence records)

-

(EPI)

f(MDSax1)
05 10 15



file://///ces-10-cdc/OSM_CDC_GPAAG_work/PROD/G/GDM/ClimateCOV/WDI_2.tiff
file://///ces-10-cdc/OSM_CDC_GPAAG_work/PROD/G/GDM/ClimateCOV/WDI_2.tiff

Derlvmg and mappmg ecosystem types through biologically-scaled
environmental classification

20 group GDM classification

Freshwater Biology (2011) 56, 21-38 doi:10.1111/}.1365-2427.2010.02414.x

Use of generalised dissimilarity modelling to improve
the biological discrimination of river and stream
classifications

J. R. LEATHWICK*, T. SNELDER', W. L. CHADDERTON?, J. ELITHS, K. JULIANY AND
S. FERRIER** s,
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Deriving and mapping ecosystem types through biologically-scaled
environmental classification

M group
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classification
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