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Biosphere – The world we live in

Ecosystem – The set of communities of all domains of life that interact with one another and the

abiotic environment to form a unit

Community – Interacting populations of organisms

Population – All individuals of a species or phylotype within a community

Organism – A single individual

Organ system– a specialized functional system of an organism

Organ – a set of tissues that function as a unit

Tissue A set of interacting cells

Cell – the functional unit of all living organisms

Organelle a specialized subunit within a cell

Molecule – biochemical constituents of cells
Source: Committee on A New Biology for the 21st Century –

Board on Life Sciences, National Academies

Complexity of Biodiversity Data 
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Direct Drivers of Change
� Changes in land use 

� Species introduction or removal

� Technology adaptation and use

� External inputs (e.g., irrigation) 

� Resource consumption

� Climate change

� Natural physical and biological 

drivers (e.g., volcanoes)

Indirect Drivers of Change
� Demographic

� Economic (globalization, trade, 

market and policy framework)

� Sociopolitical (governance and 

institutional framework)

� Science and Technology

� Cultural and Religious

Human Well-being and 
Poverty Reduction

� Basic material for a good life

� Health

� Good Social Relations

� Security

� Freedom of choice and action

MA Conceptual Framework
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Biodiversity

Common good
Immediate & Private Value 
Economic Invisibility

Data: insufficient, unorganized 
and/or not available

Biodiversity’s economic invisibility



Historical data: Rare books



Basic infrastructure for scientific knowledge 
and for policy and decision making

what? where? when?

Biological collections



Importance of specimen data

what

by whom
when

where



Specimen
data

• GBIF

• speciesLink -
Brazil

• Conabio -
Mexico

• INBio – Costa 
Rica

• Humboldt –
Colombia

• ...
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Species data

• Catalogue of 
Life

• Moure’s Bee
Catalogue

• List of
Plants of
Brazil

• Catalogue of 
Life

• Moure’s Bee
Catalogue

• List of
Plants of
Brazil

publications

• Biodiversity
Heritage
Library

• Bioline
International

• Check List

• Flora 
brasiliensis
online

• Biodiversity
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International
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online

Maps, images
& sounds

• drawings

• exsicates
• photos

• maps

• sounds

• drawings

• exsicates
• photos

• maps

• sounds



Data and tools for knowledge management

• Collective, multi and interdisciplinar effort

• Requires a global cooperation environment

• Integration of local and global efforts

• networking

Compiled data and information on 

species, specimens and ecosystems  

Building  the biodiversity 

knowledge base



GBIF Nodes LA Institution/GIF node
Data 

Sources

Records provided by 

Country Sources
other sources

total records 

GBIF
Dependency % Tot. GBIF

Argentina
Red Nacional de Colecciones 

Biológicas (yes)
24 231.303 432.188 663.491 65% 0.22

Chile Ministry of Environment (no) 471.872 471.872 100% 0,16

Colombia
Instituto Alexander von

Humboldt (yes)
4 458.166 627.508 1.085.674 58% 0,36

Costa Rica Inbio (yes) 1 2.865.208 991.475 3.856.683 26% 1,29

Cuba

Instituto de Ecologia y 

Sistematica, Ministerio di

Ciencia, Tecnologia y Medio

Ambiente (no)

190.876 190.876 100% 0,06

Mexico Conabio (yes) 361 2.661.971 2.636.738 5.298.709 50% 1,78

Nicaragua
Ministerio del Ambiente y los 

Recursos Naturales (no)
224.777 224.777 100% 0,08

Peru
Instituto de Investigaciones de 

la Amazonía Peruana (no)
1 3.207 1.121.247 1.124.454 100% 0,38

Uruguay no indication 40.675 40.675 100% 0,01

Ecuador Not a member 1.093.942 1.093.942 100% 0,37

Brazil at GBIF Not a member 282.474 1.199.978 1.482.452 81% 0,50

Total LA 6.502.329 9.031.276 15.533.605 58% 5,21

Bolivia, Brazil, Colombia, Costa Rica, Ecuador, Mexico, Peru, Venezuela: 

Group of like-minded megadiverse countries



Qualifying GBIF’s data

2010 GBIF Annual Report when total no. of records was 
267 million (today ~300 million records)

� Observation records: 71.6% 

� Specimen Data: 27.5%

� Animal related: 70.3%

� Plant related: 26.3%

� 89% served by North America & Europe

� 75% data about species observed or collected in the 
Northern Hemisphere



How Many Species Are There on Earth and 
in the Ocean?
Mora C, Tittensor DP, Adl S, Simpson AGB, Worm B (2011) PLoS Biol 9(8): e1001127.
doi:10.1371/journal.pbio.1001127

� Estimated number of animals, plants & fungi 
(eukaryotes): ~8.7 million ±1.3 million

· 7.7 million animal species, 298 thousand plant species

· Measuring human activity or biodiversity?

� Opinion of taxonomic experts: 3 – 100 million

� 250 years of taxonomic classification: CoL (2011), 100 
databases, 1,368,009 species



What have we acheived?

Number of species: ~8 million

� Validated species names in databases at CoL
(developing CoL since 1996): ~1,4 million

Number of specimens in natural history collections: 
~1,2 – 2,1 billion (Ariño, 2010)

� GBIF holds (2010 report) 58 million specimen 
records (10 yrs of GBIF) – less then 3%



What we need

More data: digitization, new data ...

More tools: field work, identification, data integration, 

interoperability, analysis, ...

New strategies

� DNA barcode

� Target species to measure trends

� Modeling for decision & policy making

� Citizen science & social networks

� ....

� Networking

Decisions have to be made: aiming at informed decisions

Quality data (real time), freely and openly available to all, in a useful, 

useable, and comprehensive format



Some efforts in Brazil

� The speciesLink Network

� Brazil´s virtual herbarium of Plants and Fungi

� List of Species of the Brazilian Flora





JBRJ

Indexing 

….MNHN Mobot

Cache nodes

indicators

data cleaning

Central Repository

Collections with 
providers

Collections with 
providers

Collections without providersCollections without providers

TAPIR/DiGIR

spLinker

TAPIR

NYBG Smithsonian

manager

user

indicators

tools

images

mapsdata

Collections 

data

Data 

cleaning 

reports

Data analysis 

Web Services

mapCRIA

TAPIR Provider

Images

External
requests

speciesLink Architecture

collection profile 



Data Repatriation:

• NYBG

• MOBOT

• Smithsonian

• MVZ Berkeley

• MNHN Paris





































INCT-
HVFF/speciesLink

webservices

H.V. Saint-Hilaire
(P)

Herbários INCT-
HVFF

Metadados
imagens



Editing interface

Web interface 

User control

Global corrections

rtf output for printing Distribution maps

Statistics interface

Specialists social networkSpecialists social networkCoordination (JBRJ)Coordination (JBRJ)

xls spreadsheet output

data cleaning interface

logs and controls

Import of existing listsImport of existing lists

Maintenance, correcting bugsMaintenance, correcting bugs

New implementationsNew implementations

Development (CRIA)Development (CRIA)

Support to coordinationSupport to coordination Support to specialists

backups, backups, backups, 
backups …

External resources
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Distribution models (ecological niche)

T
e
m

p
e
ra

tu
re

Precipitation

T
e
m

p
e
ra

tu
re

Precipitation

Species occurrence points
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variables
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model

Potential distribution



Usage

Georeferenced data:

• Study species distribution
• Plan new field trips
• Bioprospecting
• Recuperate degraded areas
• Predict invasive species
• Evaluate risks: diseases, pests
• … 
• Can be associated with other types
of data (economic, social, …)



Selected species

Virtual Herbarium
Data

Filters for validation
of taxonomic & 
geographic data

Ecological Niche
Models

Valiation by
specialists

Publication of 
Models

Passifloraceae

11.531 data records (more then 30 

institutions), 5.487 (48%) with

coordinates

Renato De Giovanni <renato@cria.org.br>

Ecological Niche Models
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Modelling procedure (openModeler)
No. of occurrence points

1 20105

Euclidean
distance

Maxent

GARP BS

ENFA

SVM

Mahalanobis

1 algorithm 2 algorithms 5 algorithms

Exploratory
Model

Model with potential
use for decision

making

Preliminary

model

Renato De Giovanni <renato@cria.org.br>



Generating individual models

ENFA
GARP BS

Maxent

SVM Mahalanobis

Passiflora

luetzelburgii

Renato De Giovanni <renato@cria.org.br>



ENFA
GARP BS

Maxent

SVM Mahalanobis

Passiflora

luetzelburgii

Renato De Giovanni <renato@cria.org.br>



Possible uses

• Guide field work

• Provide information for new 

research

• Improve data quality

• Prioritize data entry and 

georeferencing

• Prioritize species for 

conservation

• Value biological collections

Note: Data quality is fundamental to produce good models



The context: GEOSS (2005)



Obrigada.
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