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Ecosystem thematic accounts
• Biodiversity 

(species level)
• Carbon • Water • Land

Asset (stock) accounts
• Land
• Water resources
• Soil resources
• Timber resources
• Mineral & energy resources
• Aquatic resources
• etc …

Flow accounts 
(physical & monetary)

• Flows of energy
• Flows of water
• Flows of materials
• etc …



Pereira H, Ferrier S et al (2013) Science

Bigger picture of global initiatives in biodiversity measurement 
& assessment 
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https://www.unep-wcmc.org/resources-and-data/towards-an-approach-for-species-accounting

Approaches to assessing species-level biodiversity in accounting  

intersecting 
remotely observed 
change in habitat 
condition with 
mapping of…



Biodiversity 
composition
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Ecosystem types

https://www.wavespartnership.org/en/planning-tool-peru

An example: habitat-based biodiversity 
accounting in San Martin Province, Peru  
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A major challenge in mapping habitat condition from remote sensing
- land cover is a function of both ecosystem type and use/condition  



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

Habitat Condition Assessment System

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



Modelled spatial turnover 

in biological composition 
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Neotropical moist forest biome - Peru

B
io

d
iv

e
rs

it
y
 H

a
b
it
a
t 
In

d
e
x

0.5

0.6
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assessing progress
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Biodiversity scenarios 
assessing plausible 

futures

& policy options

TIME TIME
Forest cover change

(or land use change)

Biologically-scaled 

environments within intact habitat 
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Biologically-scaled environments

Environmental  surfaces

1 km climate,
substrate and landform

Biological records

Vertebrates, 
plants and invertebrates

Base environmental 

surfaces – 1km gridded 
terrain, soil, climate etc

Observed change in

land use / habitat 

condition

Projected change in

climate

Projected change in

land use / habitat 

condition

Modelled retention of collective biological diversity 

given observed or projected changes in habitat 

condition, protected-area coverage & climate  

Observed change in 
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Classification 
of discrete 
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Prediction of 
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distributions

Vertebrates, 
plants and invertebrates

Biological data: 
> 300 million records of 

> 400,000 species 

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



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



Region 2000 2005 2010 2011 2012 2013 2014

Africa 0.254 0.250 0.243 0.242 0.241 0.239 0.236

Americas 0.353 0.341 0.329 0.326 0.324 0.321 0.319

Asia and the Pacific 0.203 0.199 0.192 0.191 0.189 0.188 0.186

Europe and Central Asia 0.260 0.254 0.248 0.246 0.244 0.242 0.240

CSIRO’s Biodiversity Habitat Index (BHI) – a habitat-based biodiversity 
account for the entire terrestrial surface of the planet?      
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Sub-region 2000 2005 2010 2011 2012 2013 2014

North-East Asia 0.330 0.317 0.304 0.302 0.299 0.296 0.293

Oceania 0.298 0.293 0.286 0.285 0.284 0.282 0.281

South Asia 0.449 0.436 0.424 0.422 0.419 0.417 0.415

South-East Asia 0.089 0.088 0.085 0.084 0.084 0.083 0.081

Western Asia 0.024 0.024 0.023 0.023 0.023 0.023 0.023
Country 2000 2005 2010 2011 2012 2013 2014

Brunei 0.899 0.856 0.784 0.767 0.748 0.738 0.723

Cambodia 0.380 0.365 0.337 0.328 0.320 0.313 0.307

Indonesia 0.800 0.775 0.735 0.727 0.715 0.710 0.701

Laos 0.572 0.560 0.535 0.529 0.524 0.518 0.511

Malaysia 0.867 0.822 0.752 0.738 0.718 0.708 0.694

Myanmar 0.441 0.434 0.419 0.416 0.412 0.408 0.405

Philippines 0.604 0.588 0.560 0.555 0.547 0.543 0.536

Singapore 0.697 0.628 0.551 0.536 0.516 0.506 0.489

Thailand 0.345 0.334 0.315 0.310 0.305 0.301 0.297

Timor-Leste 0.437 0.431 0.424 0.423 0.421 0.420 0.417

Vietnam 0.459 0.445 0.421 0.415 0.409 0.403 0.396

IPBES 
Regions

Sub-regions

Countries



Bioclimatic Ecosystem Resilience Index (BERI) – assessing capacity of 
ecosystems to retain biological diversity under climate change 



Bioclimatic Ecosystem Resilience Index (BERI) – assessing capacity of 
ecosystems to retain biological diversity under climate change 



Numerical classification of biologically-scaled 
environments (i.e. ecosystem types)1km climate, soil & terrain 

surfaces 

Biological data (species 
occurrence records)

GDM modelling of spatial 
turnover in species composition

etc …

Deriving and mapping ecosystem types through biologically-scaled 
environmental classification 

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


Deriving and mapping ecosystem types through biologically-scaled 
environmental classification 



Benthic-biota 
scaled marine 
ecosystem 
classification

Vascular-plant 
scaled terrestrial 
ecosystem 
classification

https://fs.fish.govt.nz/Doc/23073/AEBR_88.pdf.ashxhttps://www.landcareresearch.co.nz/__data/assets/pdf_file/0006/
21795/ExplanationofGDMTerrestrialEcosystemClassifications.pdf

Deriving and mapping ecosystem types through biologically-scaled 
environmental classification 
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