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Biodiversity levels, a 
caveat

• Genetic variability: refers to the genetic differences 
that occur within a particular species that can be passed 
along to offspring. 

• Species diversity: refers to the variety of species that 
occur within a particular area. Collectively, all of the 
individuals of a particular species in a particular area 
form a population. 

• Community diversity: refers to the associations of 
species within an area. These associations, also called 
biological communities, are the living components of 
ecosystems. 

• Landscape/regional diversity: refers to the variety of 
ecosystems and communities that can be found within the 
landscape. 

After Noss & Cooperrider (1994), Decker et al. (1991)  and Riley & Mohr 

(1994)

The nature of biodiversity information

Species diversity: refers to the variety of species that 
occur within a particular area. Collectively, all of the 
individuals of a particular species in a particular area 
form a population.



The nature of biodiversity 
information

Primary data
•Specimens
•Observations 
•Lit. records

Names
•Accepted & synonyms
•Type information
•Taxonomic schemas

Taxa
•Descriptions, 
identification keys, 
conservation, uses, 
distribution, habitat, 
etc.

Literature
•References
•TL2 & BPH
•Key-words

Adapted from: 
Leenhouts, Regnum Veg. 58. 1968.



Biodiversity information 
was/is not easily 
accessible:

– It is not in digital form
– It is scattered

This is a problem, not just 
for scientists, but for 
society

Accessibility of 
biodiversity information



Biodiversity linkages. Developed by Martin Sharman, EC



GBIF

Megascience project aimed at
– Making the world’s biodiversity 
data freely and universally 
available via the Internet

– Sharing primary scientific 
biodiversity data to benefit 
science and society



GBIF’s programmes
GBIF has a number of work programmes to help 
develop a global biodiversity Network:

•Content
•Digitisation of Natural History 
Collections (DIGIT)

•Electronic Catalogue of Names of Known 
Organisms (ECAT)

•[Species banks, Biodiversity Digital Library]
•Informatics

•Data Access and Database 
Interoperability (DADI)

•Participation
•Outreach and Capacity Building (OCB)
•Nodes
•Training



Accessibility of 
biodiversity information

• Where is the information?
– In a myriad of places
⇒ Access hampered
⇒ Limited used (outside the 
scientific community)

⇒ Substitutes sought

• Picture of the past?



• Primary data: collections

Accessibility of 
biodiversity information

3-1.5 * 109 specimens
3000-6000 institutions

…and this is just GBIF 
members!

600.000.000 
specimens



Access to information: 
types of information

• people

• habitat / 
ecological

• historical / 
phenological

• taxonomic

• Spatial / 
geographic

• molecular

Primary data: collections



• one database ⇒
 

multiple 
indexing ⇒

 
multiple uses

• one (card) index
⇒

 
n-1 difficult tasks

Access to information: not 
digitalised vs. 

digitalised



118,809 records

155 data sets from 

20 countries (marked 
in red in the map below)

Access to information: 
scattered sources



The GBIF 
Network
data.gbif.org

Precursors:

REMIB - CONABIO 
(México)
http://www.conabio.gob.mx/r 
emib/doctos/remib_esp.html

TSA - 
Univ.Kansas
http://speciesanalyst.net/ind 
ex.html

Access to scattered 
sources: a workable 
solution

Unified access, distributed 
information:

http://www.gbif.es/
http://www.conabio.gob.mx/remib/doctos/remib_esp.html
http://www.conabio.gob.mx/remib/doctos/remib_esp.html
http://speciesanalyst.net/index.html
http://speciesanalyst.net/index.html


http://data.gbif.org

Unified access, distributed 
information: The GBIF network

235 providers (servers) 
1023  databases
142,048,114 records

http://data.gbif.org/


Base para 
el acceso 
unificado:

• Common profile:
Each particular 
database structure 
is translated into 
a “profile”, a 
table with  common 
field list that can 
be accessed in a 
uniform manner

Unified access, distributed 
information: common profile 
+ standards

Standards:
www.tdwg.org

http://www.tdwg.org/


Access to information... 

Data integration & 
interoperability: Standards
http://www.tdwg.org/standards.html

http://www.tdwg.org/standards.html


http://www.tdwg.org/standards.html

http://www.tdwg.org/standards.html


Access to information: one collection 
/source
Access to information: multiple 
collections

Data integration & 
interoperability: 
taxonomic concepts

Biodiversity information users must 
confront an impediment:  one species may 
be addressed under different names; a 
name may refer to different species or 
concepts of a species.

Primary data

Names

Concepts

Information, as it is currently presented 
only make sense to the specialist



An example:the male fern
Fl. iberica

Dryopteris filix-mas

Dryopteris affinis

ssp. affinis

ssp. borreri

ssp. stilluppensis

Dryopteris oreades

Dryopteris submontana

Dryopteris pallida

ssp. pallida

spp. balearica

Dryopteris carthusana

Dryopteris expansa

Dryopteris dilatata

Fl. Països Catalans

Dryopteris austriaca

ssp. assimilis

ssp. dilatata

ssp. spinulosa

Dryopteris filix-mas

ssp. borreri

ssp. filix-mas

ssp. oreades

Dryopteris villarii

ssp. submontana

ssp. balearica



ssp. affinis

D. affinis
D. filix-mas

spp. filix-mas

D. filix-mas

D. oreades

ssp. oreades

ssp. stilluppensis

ssp. borreri
ssp. borreri

Fl. iberica Fl. Països Catalans

Example: names & 
concepts



By Nozomi Ytow & al.

Names & concepts: 
abstraction & generalization

Big challenge for 
real integration 
of biodiversity 
information.

This level of 
integration is 
needed to unlock 
the information 
and make it 
available to 
society



• Koperski & al. 2000. Referenzliste der 
Moose Deutschlands: 45% of treated taxa 
are unstable

• Current alternative classifications 
(e.g. Spain):
– Fl. iberica
– Fl. Països Catalans
– Fl. Andalucía Occidental
– Fl. Europaea
– Med. Check List

5+
• Implicit information :

Identifications in collections do not 
(usually) indicate the taxonomic 
treatment followed

Access to information & 
integration. How big is the 
problem?



Levels of information:
• Name indexes: provide list of available 
scientific names

• Taxonomic views of names: provide names 
arranged according to a specific taxonomic 
treatment. These can be regional or global 
(then called GSDs, “global species 
datasets” in Species 2000 terminology)

• Trans-taxonomic mapping tools, services or 
databases.  

Accessibility of 
biodiversity information: 

“names”



Accessibility of biodiversity 
information: Name indexes
Animals Index to Organism Names ION

Mammals Mammal Species of the World MSW

Birds AviBase

Fishes FishBase

Amphibians Amphibian Species of the World ASW

Vascular plants International Plant Names Index IPNI, VAST

Mosses Most; also in Index to Organism Names ION

Fungi & lichens CABI also in Index to Organism Names ION

Algae AlgaeBase, Index Nominum Algarum also in ION

Bacteria
List of Bacterias with Standing in 
Nomenclature LBSN

Viruses
The Universal Virus Database of the 
International Committee on Taxonomy of Viruses 
ICTVdB

http://www.biosis.org.uk/ion/database.htm
http://www.nmnh.si.edu/msw/
http://www.bsc-eoc.org/avibase/avibase.jsp
http://speciesanalyst.net/fishnet/default.html
http://research.amnh.org/herpetology/amphibia/
http://www.ipni.org/index.html
http://mobot.mobot.org/W3T/Search/vast.html
http://www.mobot.org/mobot/tropicos/most/welcome.shml
http://www.biosis.org.uk/ion/database.htm
http://www.indexfungorum.org/
http://www.biosis.org.uk/ion/database.htm
http://www.algaebase.org/
http://ucjeps.berkeley.edu/INA.html
http://www.biosis.org.uk/ion/database.htm
http://www.bacterio.cict.fr/
http://ictvdb.bio2.edu/index.htm


Taxonomic views of names provide names 
arranged according to a specific taxonomic 
treatment: 

– Species 2000: http://www.sp2000.org
– ITIS: http://www.itis.usda.gov
– UBIO: http:/www.ubio.org

Many others at regional level, e.g.:
– Index Synonymique de la Flore de France: 

http://www.dijon.inra.fr/flore-france/
– Anthos (flora of Spain): 

http://www.programanthos.org/

Accessibility of biodiversity 
information: Names, taxonomic views

http://www.sp2000.org/
http://www.itis.usda.gov/
http://www.ubio.org/
http://www.dijon.inra.fr/flore-france/
http://www.programanthos.org/


Species 2000

• Users Access 
SPICE via Web 
Interface

• CAS fetches data 
from databases 
via wrappers 

• CDM: common 
profile + 
operations

CAS

Database

Web Interface

GSD Wrapper

CGI requests
& XML replies

SQL queries

Database

GSD Wrapper

CGI requests
& XML replies

SQL queries

http://sp2000europa.org/meetings/2004/eurocat2/presentations/Qinglai/Linking%20Up%20wit 
h%20SPICE.ppt
http://spice.sp2000europa.org/SPICE/ (User = password = guest)

http://sp2000europa.org/meetings/2004/eurocat2/presentations/Qinglai/Linking Up with SPICE.ppt
http://sp2000europa.org/meetings/2004/eurocat2/presentations/Qinglai/Linking Up with SPICE.ppt
http://spice.sp2000europa.org/SPICE/


Concepts still under development:
TDWG: “Taxonomic Concept Transfer Schema” subgroup

http://www.soc.napier.ac.uk/tdwg/index.php?page 
name=HomePage

Some experimental works:
– The MoreTaxa project
http://www.bgbm.org/BioDivInf/Projects/MoreTax/

– ILDIS Legumes of Northern Eurasia CD-Rom 
http://www.ildis.org/cd/

Accessibility of biodiversity information: 
Trans-taxonomic mapping tools

http://www.soc.napier.ac.uk/tdwg/index.php?pagename=HomePage
http://www.soc.napier.ac.uk/tdwg/index.php?pagename=HomePage
http://www.bgbm.org/BioDivInf/Projects/MoreTax/
http://www.ildis.org/cd/


Literature
– As a way to enable access the scientific 
knowledge.

– “digital libraries” are becoming a 
common thing:
• One of the firs and biggest:

Bibliothèque numérique de la Bibliothèque 
nationale de France: http://gallica.bnf.fr/

• Developments in the area:
project to join current initiatives by big 
institutions: The “Biodiversity Heritage 
Library” project (www.bhl.org) 

– The challenge is open access and, again 
integration

Accessibility of 
biodiversity information

http://gallica.bnf.fr/
http://www.bhl.org/


Literature
– Example:

Accessibility of 
biodiversity information



Species level information 
(Species bank):
information on taxa 
specifically:
– not associate to specimens
– independent of taxonomic schemas

Accessibility of 
biodiversity information



Species level information 
(Species bank):
many initiatives
– Survey commissioned by GBIF 
gathered 298 resources. Report & 
database available at:
http://circa.gbif.net/Public/irc/g 
bif/pr/library?l=/speciesbank_work 
shop/database_speciesbanks&vm=deta 
iled&sb=Title

Accessibility of 
biodiversity information

http://circa.gbif.net/Public/irc/gbif/pr/library?l=/speciesbank_workshop/database_speciesbanks&vm=detailed&sb=Title
http://circa.gbif.net/Public/irc/gbif/pr/library?l=/speciesbank_workshop/database_speciesbanks&vm=detailed&sb=Title
http://circa.gbif.net/Public/irc/gbif/pr/library?l=/speciesbank_workshop/database_speciesbanks&vm=detailed&sb=Title
http://circa.gbif.net/Public/irc/gbif/pr/library?l=/speciesbank_workshop/database_speciesbanks&vm=detailed&sb=Title


Species level information (Species 
bank):
examples:
INBIO´s UBIs http://darnis.inbio.ac.cr/ubis/

Fishbase http://www.fishbase.org
efloras http://www.efloras.org

Encyclopedia of Life http://www.eol.org

Accessibility of 
biodiversity information

http://darnis.inbio.ac.cr/ubis/FMPro?-db=UBI&-lay=Weball&
http://www.fishbase.org/
http://www.efloras.org/
http://www.eol.org/


Species level information

Plinian Core
• www.pliniancore.org
• www.gbif.es/pliniancore

http://www.pliniancore.org/
http://www.gbif.es/pliniancore


The challenges
-To cross the digital divide

From paper to digital form
Moving our science into e-taxonomy
(Maybe from digital to paper too!)

-To integrate resources
within and between areas (names-specimens- 
species-literature)

– To cross the science - society divide
make science knowledge accessible to society 
and used to make sound political decisions

Accessibility of 
biodiversity information



GBIF IPR principles:
– GBIF is an open-access facility, but providers may 

want to block access to certain sensitive data (e.g., 
location of last populations of an endangered 
species)

– To the greatest extent possible, GBIF-affiliated data 
should be, and remain in, the public domain

– IPR ownership remains with the data providers

– GBIF will not assert any IPR in the data of 
affiliated data providers

– GBIF will seek to ensure that data sources are 
acknowledged by subsequent users

http://www.gbif.org/DataProviders/Agreements/GBIFdataIPRprinciples.html

Intellectual Property 
Rights (IPR)

http://www.gbif.org/DataProviders/Agreements/GBIFdataIPRprinciples.html


Intellectual Property Rights

• Some work done:
– REMIB(CONABIO)

• http://www.conabio.gob.mx/remib/cgi- 
bin/clave_remib.cgi?lengua=es-MX

– GBIF
•Data use agreement
• http://www.gbif.org/DataProviders/Agreements/DUA

•Data sharing agreement
• http://www.gbif.org/DataProviders/Agreements/DSA

– GBIF expert meeting on IPR (2004)& 
GBIF’s Pro-Bono legal Advisory 
Group (Proleg)2007

http://www.conabio.gob.mx/remib/cgi-bin/clave_remib.cgi?lengua=es-MX
http://www.conabio.gob.mx/remib/cgi-bin/clave_remib.cgi?lengua=es-MX
http://www.gbif.org/DataProviders/Agreements/DUA
http://www.gbif.org/DataProviders/Agreements/DSA


3. Intellectual Property Rights to Biodiversity Data 
GBIF should encourage the free dissemination of biodiversity data and, in particular: 
(a) should not assert any Intellectual Property Rights in the data in databases that 
are developed by other organisations and that subsequently become affiliated to 
GBIF; 
(b) should seek, to the greatest extent possible, to place in the public domain any 
data commissioned, created or developed by GBIF; and 
(c) should respect conditions set by data providers that affiliate their databases to 
GBIF. 

When establishing affiliations or linkages with other databases, GBIF should seek to 
ensure that the data so made available will, in effect, be in the public domain, and 
will not be subject to limitations on its further non-commercial use and 
dissemination, apart from due attribution.

4. Attribution 
GBIF should seek to ensure that the source of data is acknowledged and should 
request that such attribution be maintained in any subsequent use of the data.

5. Access to Specific Data 
Nothing in this MOU should be read to restrict the rights of owners of databases 
affiliated with GBIF to block access to any data. 

Intellectual Property 
Rights in GBIF



http://www.conservationcommons.org

http://www.conservationcommons.org/


You're probably familiar with the phrase, "All rights reserved," and the little (c) 
that goes along with it. Creative Commons wants to help copyright holders 
send a different message: "Some rights reserved."

For example, if you don't mind people copying and distributing your online image 
so long as they give you credit, we'll have a license that helps you say so. If 
you want people to copy your band's MP3 but don't want them to profit off it 
without your permission, use one of our licenses to express that preference. 
Our licensing tools will even help you mix and match such preferences from a 
menu of options:
Attribution. Permit others to copy, distribute, display, and perform the work 
and derivative works based upon it only if they give you credit.
Noncommercial. Permit others to copy, distribute, display, and perform the 
work and derivative works based upon it only for noncommercial purposes. 
No Derivative Works. Permit others to copy, distribute, display and perform 
only verbatim copies of the work, not derivative works based upon it.
Copyleft. Permit others to distribute derivative works only under a license 
identical to the license that governs your work. 

Creative commons: Licensing Options

http://www.creativecommons.org/

Intellectual Property Rights

http://www.creativecommons.org/


Data quality

• There is not such a thing as 
good data and bad data

• Instead: the question is if the 
data is fit for use

• In other words, the quality of 
the data depends on the use you 
are going to put it for



“fit for use”

http://www.dmreview.com/article_sub.cfm?articleId=1007211

Data quality

http://www.dmreview.com/article_sub.cfm?articleId=1007211


Implications related to data handling 
and use:

• The data must be documented with sufficient 
detailed metadata to enable its use by third 
parties without reference to the originator of the 
data (serious implications regarding the use of 
data and the integration of datasets).

• The further is postponed data quality control in 
the chain of the data gathering and distribution 
process, the higher is its costs 

Data quality



http://www.gbif.org/prog/digit/data_quality/DataQuality

Data quality
A 58 pp. document that contains all the basic 
information and the references to more in-depth 
documentation on the subject for data users and 
data compilers 

http://www.gbif.org/prog/digit/data_quality/DataQuality


Data quality

Items for questions or discussion:
• Is any data better than no data?
• Is there a role of the vouchers in 
biodiversity information?

Environmental data quality and error in 
data are often neglected issues =>data are used 
uncritically => lead to erroneous results, 
misleading information =>  wrong environmental 
decisions



The species-level biodiversity information is a central 
piece, but just a piece of the whole picture

Biodiversity levels, a 
caveat (2)

The nature of biodiversity information



Final consideration

• Any collection (resource) is an 
important piece to understand 
biodiversity on Earth ant multiple 
levels

• The way ahead is to provide that 
“understanding of biodiversity” to 
the society

• Data providers (collection managers, 
database scientific administrators, 
project data managers,…)are in the 
best situation to make the best use 
of data



For more information:

Francisco Pando
Node Manager 
GBIF Spain
Real Jardín Botánico
Claudio Moyano 1
28014 Madrid, Spain

pando@gbif.es
www.gbif.es
Phone: + 34 91 420 3017
Fax:   + 34 91 420 0157

mailto:pando@gbif.es
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