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What is biological diversity?????









EBVs

• They provide the first level of abstraction between low-level 
primary observations and high-level indicators of biodiversity.
• They should be
• able to capture critical scales and dimensions of biodiversity
• biological
• a state variable (in general)
• sensitive to change
• ecosystem agnostic (to the degree possible)
• technically feasible, economically viable and sustainable in time





• Genetic composition: Co-
ancestry, allelic diversity, 
population genetic 
differentiation, breed and 
variety diversity
• Species populations: Species 

distribution, population 
abundance, population 
structure by age/size class
• Species traits: Phenology, 

morphology, reproduction, 
physiology, movement

• Community composition: 
Taxonomic diversity, species 
interactions
• Ecosystem function: Net 

primary productivity, secondary 
productivity, nutrient retention, 
disturbance regime
• Ecosystem structure: Habitat 

structure, ecosystem extent 
and fragmentation, ecosystem 
composition by functional type
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Genetic Composition













This and succeeding slides 
were borrowed (with thanks) 
from lecture slides generously 
put online by MCB7300 
Bioinformatics Lecture, Ohio 
State University



DNA (nucleotide sequences) databases

=They are big databases and searching either one should produce
similar results because they exchange information routinely.

-GenBank (NCBI): http://www.ncbi.nlm.nih.gov

-Ensembl: http://useast.ensembl.org/index.html

-DDBJ (DNA DataBase of Japan): http://www.ddbj.nig.ac.jp

-TIGR: http://tigr.org/tdb/tgi

-Yeast: http://yeastgenome.org

-Microbes: http://img.jgi.doe.gov/cgi-bin/pub/main.cgi

http://www.ncbi.nlm.nih.gov/
http://useast.ensembl.org/index.html
http://www.ddbj.nig.ac.jp/
http://tigr.org/tdb/tgi
http://yeastgenome.org/
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Community Composition























Oh shit! Where’s 
the download 
button?????





Species Populations



Ideally …

• Comprehensive population data for species worldwide
• Populations of native / rare / endemic species
• Increasing à good
• Decreasing à bad

• Populations of invasive / pest / disturbed-habitat species
• Increasing à bad
• Decreasing à good



The Red List Index (RLI), based on the IUCN Red 
List of Threatened Species, is an indicator of the 

changing state of global biodiversity. It defines the 
conservation status of major species groups, and 
measures trends in extinction risk over time. By 
conducting conservation assessments at regular 

intervals, changes in the threat status of species in 
a taxonomic group can be used to monitor trends 

in extinction risk. RLIs have been calculated for 
birds and amphibians, using changes in threat 

status for species in each of the groups.





















HOWEVER, Red List Indices …
• Depend on the accuracy of threat assessments
• Depend on the frequency of threat assessments
• Are by nature restricted to relatively well-known 

taxonomic groups

(and the groups that develop
them are not always well-
composed of scientists from
the regions where the species
of concern are located…)



























However, LPI…
• Highly biased spatially
• Takes into account only 

1970-present
• Is based on far more data in 

North than in South
• Regionwide assessment only





• Numbers of primary 
biodiversity data 
records PER YEAR are 
increasing 10x every 42 
years

• Stark contrast with RLI 
and LPI as far as 
availability of 
information

































However …



















EBVs
• Two can be summarized (at least partially) worldwide quickly and 

fairly easily
• The rest take enormous amounts of work and investment of 

resources and time
• The rest of the EBVs are massively biased towards the Global North, 

leaving major gaps, particularly across Africa
• EBVs will forever be biased both spatially, towards variables that are 

able to be characterized via remote sensing, and away from variables 
that require detailed on-ground biodiversity studies
• EBV-based policy and discussions must be taken with a “grain of salt”



https://www.facebook.com/groups/BiodiversityInformatics/

https://www.facebook.com/groups/BiodiversityInformatics/
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