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Biodiversity data networks

Establish a network of excellence to

� understand and explain biodiversity

� respond to modern challenges

Overcoming the taxonomic impediment

� Have enough trained taxonomists

� Make taxonomic information available to those 

who need it



Complexity of biodiversity data, 

information, & knowledge systems

The essence is 

� Advanced communication and informatics 
infrastructure

� Integration (data, information, people …)

� Assemble virtual collaboration at different scales

� Understand, measure, predict, minimize impacts, 
restore

Information is the fundamental currency of the 
new biology



Data

Species & specimen data: what, where, when

� Ongoing projects (inventories, monitoring, …)

� Biological collections (legacy data)

� Literature (including legacy taxonomic literature)

� Checklists, redlists, invasive, …

Spatial data: satellite images, maps, …

Social, economic data



Ongoing projects: SinBiota (1999)

Aim: Preserving data that is born digital (Biota-Fapesp Program)

Integrating information generated by researchers involved with 
the program and relate it to a digital map base

� Standardized data sheet for inventories (consensus of the scientific 
community)

� Use of GPS

� Centralized database capable of receiving data through the Internet 
and integrating data from all taxonomic groups

� Data providers with full control over their data
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http://splink.cria.org.br



Data Sharing

Does not depend only on the will to share data

� It must be planned: adequate resources, 

expertise, infrastructure

� Must be organized: data models, controlled 

vocabulary, communication protocols, ...

� Must be easy or at least “doable”

� Must have a compatible data policy: free and 

open access to non sensitive data



Challenges

� Integration of primary data from all taxa, from 

distributed collections, using different software in 

diverse environments

� Integrating data from collections with low and/or 

unstable internet connectivity, using basic 

hardware and no computer expertise

� Maintain full control over the data served to the 

network at the provider’s end



Development parameters - architecture

� Collection’s routine must not be altered

� Practically any software is accepted (Excel, Access, 
Specify, Biota, Brahms, PostgreSQL, MySQL, …)

� Data provider must have full control over the data

� What is sensitive data, what is open and free

� Digitization strategy, data cleaning strategy

� Data provider must be fully acknowledged

� Connectivity problem must be overcome

� Network must be interoperable with international 
initiatives



Network architecture

Data
PostgreSQL

Provider
PHP

Mirror
SOAP server

SQL

Data
spLinker

Java

Collection
Management

System

SQL

Collection Collection 

Data
Repository

SOAPSOAP

Portal

DiGIRDiGIR

Cache nodeCache node

Translator

Collection 
database

M
ap

pi
ng

 d
at

a 
fie

ld
s

D
ar

w
in

C
or

e 
da

ta
 m

od
el

On-line 
database

Filter for sensitive data

Free and open access 
to non sensitive data

Restricted
access

Sensitive data
flagged

John Wieczorek

Museum of Vertebrate Zoology, UC Berkeley



The development of the speciesLink network

Oct. 2005

709,306 records
Launched 

Oct. 2002

5,280 records

Estimated 

Growth

1.7 million

3.5 million



What do we have?

Adequate resources, expertise, infrastructure?

NO

Technology that makes it 

� easy or doable

� adds value to data

� acknowledges data source

� allows different data policies at source, but only 
deals with free and open data
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Centralized query

� Classification system to select data providers

� Data outputs: files (html, xml, Excel), mapCRIA, 

Google Maps

� Data filters: type specimen, georeferencing at 

source or automatic, inconsistent records

� Results: presented per collection, integrated with 

red lists, show geographic inconsistencies, smart 

links to CRIA’s name server and GBIF











Centralized query: Tabebuia



Centralized query – maps



Centralized query – retrieved record



Data Cleaning is a process !





NAMES



Checking duplicates





Locality data: 

Suspect Municipality name (Br)







Records of specimens collected in Brazil that do not have geographic 

coordinates, but have data on state and municipality, are georeferenced at 

the municipality level. Three new data fields are added: latitude, longitude 

and maximum error in meters

Automatic georeferencing



Indicators

� “On the fly” indicators based on online data 

� Dynamic daily reports presented as charts or graphs

� Only reflects the analysis of data that is available online 
and may not reflect the reality of each collection or group of 
collections, especially those with a low percentage of 
digitized data

� With the growth of the network (more collections and 
more digital data) the indicators will support the 
identification of information gaps (geographic and 
taxonomic)



Indicators: online x offline records



Indicators: records per region, per km2



Indicators: records per state















Data Repatriation
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Usage

� Basic statistics available: bandwith, hits, and visits

� Future applications will qualify usage, indicating 

top searches

� Scripts to interpret logs of the system to be 

developed



Usage is increasing !



Usage: mainly Brazil 



Records offered and viewed per 

month

Monthly average for 2009:

� 11 million records served (result from query)

� 1.9 million records seen



What are the first targets?

� Great discussions on knowledge generation, 

access and use…

But

� Where is the data?



Lessons learned

• Adoption of internationally agreed standards and protocols is key

• Support unlocking and sharing of data (make it simple and easy!)

• Enable data providers to have full control of their data determining
what can be openly shared and what is sensitive

• Full credit and acknowledgement to the data providers at all levels!

• Data providers must see the benefit in participating 

• Data flagging and data cleaning tools are key to support the
identification of data inconsistencies

• Stable and long term funding is necessary to ensure development 
and the persistency of open and free data networks (persistent 
repositories are critical;  funding mechanisms need to be improved!)



Cryptocarya moschata
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