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Importance of local biodiversity e-infrastructures

• focus on local needs

• promotes the organization of the scientific community

• greater probability in using data and in developing tools that are 
locally effective 

• local appropriation of knowledge

• contributes to the global commons 





INCT Virtual Herbarium of Flora and Fungi

• species occurrence data

• Images (vouchers, live plants, polen)

• maps, graphics, synthesis, catalogues (dynamic)

• species occurrence data

• Images

Tools

• data cleaning

• automatic georeferencing

• indicators 

Web Services

• data

• images

• maps

• ecological niche

modeling

Search Interface

• Cybertaxonomy 

• Annotation system

• Lacunas

• BioGeo



Lacunas

Objective: 

• Improve content (quantity and quality)

� prioritize the integration of new data providers

� prioritize digitization and georeferencing efforts

� improve data quality

• Support policy

� guide new collecting efforts

� plan training programs (taxonomists)

� help assess the conservation status of a species



Lacunas database

Brazilian Flora Checklist (2012):

Filter for accepted names and synonyms

Official list of 

endangered plant 

species (MMA, Annex I 

& II)

Web Interface 

Checklist 

2012:  

endemism,  

state occurs

Reports

data origin data status

modeling 

potential

Virtual 

Herbarium

occurrence 

data

Biodiversitas’ 

endangered list of 

plant species 

(IUCN criteria )

species’ distribution



Lacunas reports

• Searching criteria (filters):
� Names: valid/synonym and exact/phonetic
� Geographic coordinates: all records; with; origin/tool; consistent; distinct

• Data status of each species of the selected taxonomic group classified in 4 
categories:

� without any records
� 1 to 5 records   (preliminary distribution model)
� 6 to 20 records (exploratory model)
� > 20 records      (potential model for decision making)

• Species report:
� species distribution in Brazil
� No. records per year collected
� No. of records available per herbarium with status of name and geographic 

coordinate





Angiosperms
No. 

species
% Ecological Niche Model

No data 3.419 11%

1 to 5 records 9.769 31% Preliminary

6 to 20 records 8.540 27% Exploratory

More than 20 

records
10.172 32%

Potential use for 

decision making

Total 31.900

January 2014



14%

33%

26%

27%
53%

JANUARY 2013

No data 1-5 records 6-20 records > 20 records

11%

30%

27%

32%
59%

JANUARY 2014

No data 1-5 records 6-20 records > 20 records

Lacunas: Comparative Analysis

10,172

species
8,753

species

+ 1,419 species with 

>20 distinct occurrences





Annex II: list of 1,079 species whose conservation status was 
considered “data deficient” (insufficient data to analyze its 

conservation status)

16%

44%

27%

13%

40%

No Data 1-5 records 6-20 records > 20 records



records per year collected georef. status of records per herbaria

distinct & consistent coordinates

Example of a “data deficient” species



Attalea funifera

Ministry of the Environment

Data deficient: unknown distribution, uses, or 

impacts

Lacunas- report

Known distribution: 36 consistent & distinct 

geographic coordinates, collected in 2013

Fundação Biodiversitas

Vulnerable VU (A3cd): intensive extraction of 

leaves to obtain fibres and diminished habitat 

area due to human ocupation

Uses: brooms, brushes, carpets, roofs …



Assessment of endangered species

To think about …

• Use of e-infrastructures

• Dynamic

• Annotations

• Monitor effectiveness of conservation policies

Should the redlist process be revised?



Biogeography of Brazil’s Flora

Number of supervisors:  68

Number of species with models: 944 



Serviços web
Ações do

Especialista

Busca por nomes

(válidos e sinônimos)

Nome 

selecionado

Busca e recuperação de 

dados de ocorrência

Filtros para a precisão dos 

dados e seleção de um 

registro por pixel

Registros 

selecionados

Produção do Modelo

Modelos 

validados e 

publicados ou 

descartados

B
io

G
e

o
 W

o
rk

fl
o

w

nome apresentado

Registros apresentados

com a precisão da 

coordenada

modelos

apresentados

Camadas ambientais do

WorldClim – Global Climate Data

(http://www.worldclim.org) 



Web Services Specialist

Search names

(valid & synonyms)

Names 

selected

Search and retrieve species 

occurence data

Filters for data precision and 

selection of one record per 

pixel

Records 

selected

Model production

Model 

validated & 

published or 

discarded

B
io
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e

o
 W

o
rk

fl
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w

names presented

records presented

with geo precision

models

presented

Environmental layers from

WorldClim – Global Climate Data

(http://www.worldclim.org) 



Number of species occurence points available

1 5 10 20

Euclidean distance

Maxent

GARP BS

ENFA

SVM

Mahalanobis

Preliminary model Exploratory model Consensus model

Guide  new 

collecting efforts

First estimate of 

the species’ niche

Potential use in 

conservation



Número de pontos de ocorrência de espécies

1 5 10 20

Distância euclideana

Maxent

GARP BS

ENFA

SVM

Mahalanobis

Modelo Preliminar Modelo Exploratório Modelo de Consenso

Orientar novos 

esforços de coleta

Primeira estimativa 

do nicho da espécies

Uso potencial em 

conservação









Checking the occurrence point for Rio de Janeiro





The importance of good data (quality & quantity)



Network Manager

Data Cleaning

BioGeo

speciesLink
Interface
speciesLink
Interface

IndicatorsIndicators

ToolsTools

ImagesImages

MapsMaps

DataDataMetadataMetadata

Data 
cleaning 
report

Data 
cleaning 
report

LacunasLacunas

BioGeoBioGeo

Data Analysis Web services

mapCRIA

TAPIRLink

Exsiccatae

External

requests

External

requests

Mobot

Harvester

…MNHN JBRJ

Regional Servers

Central Repository

Collections with 

providers 24/7

Collections with 

providers 24/7

Collections without

providers

Collections without

providers

TAPIR/DiGIR

spLinker

TAPIR

NYBG Smithsonian

openModeller

Indicators

Lacunas



speciesLink search interface



Over 26 million records visualized/downloaded per month

12 years of collaborative developments



URLs

• speciesLink search interface: http://www.splink.org.br

• The Virtual Herbarium: http://inct.splink.org.br

• Lacunas: http://lacunas.inct.florabrasil.net

• BioGeo: http://biogeo.inct.florabrasil.net

• Other tools: http://splink.cria.org.br/tools

• CRIA’s blog: http://blog.cria.org.br

thank you

dora@cria.org.br


