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Brazil’s Virtual Herbarium:
Outputs, Outcomes, and Challenges
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Brazil’s Virtual Herbarium =

* Virtual Institute based on a collaborative scientific community, in
partnership with RNP (Brazilian National Research and

Educational Network)
e Target user: scientific community, policy & decision makers
* Free & open access to on-line data

e Services and collaborative tools for the Brazilian and Global

Botanical Communities
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The importance of local e-Infrastructures

Herbaria data




* species occurrence data
* Images (vouchers, live plants, pollen)
* maps, graphics, synthesis, catalogues (dynamic)
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Search Interface
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INCT Virtual Herbarium of Flora and Fungi —

i)

* species occurrence data
* Images
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* data

* images

* maps

* ecological niche
modeling
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Web Services

Tools

N

* data cleaning
* automatic
georeferencing
* indicators

* Cybertaxonomy
* Annotation
system

* Lacunas

* BioGeo
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Indicators: network evolution

See other options for indicators here®

All Networks - Plants and Fungi (dried specimens) - records
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Brazil’s Virtual Herbarium Kerwe

HERBARIA

B > 500K B 300-500K = 100-300K
© 50-100K B 10-50K B <10K
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Brazil’s Virtual Herbarium Nere
http://www.splink.org.br/showNetwork

2008: 48 datasets 2016: 178 datasets
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Data cleaning reports: improving data at origin
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dataCleaning

portugués

This tool aims at helping curators in identifying possible errors and to standardize data. Records are not modified. The system just presents "suspect”
records, recommending that they be checked by each author or curator. The tool is under constant development, so any suggestion is more then

welcome.
Select a collection  ASE -

collection: ASE

total number of records on-line 32796

- without coordinates 18
- georeferenced 32778
- access to georeferenced data denied 0
- in the sea 58

- blank catalognumber 1
smaller: 1 larger: 35763 [
repeated records

catalog number 335

duplicate records 0
collector's name and number 1296
last update - error ogs
of the collection: 12-09-2015 of dataCleaning: 13-09-2015

taxonomic data
inventory s ne - collector - ide
family not found
genus not found
species 24 suspect records
subspecies not found
author
duplicate 1
other inconsistencies not found

date collected

collected before 1902 not found
last update previous to date collected not found
identification year previous to date collected not found
search

dataCleaning

geographic distribution of the specimens

collection profile
dataCleaning statistics
geographic coordinates analysis

locality data
inventory co
name of the country/state
outlier S
long/lat outside the world limit not found

equal long/lat not found
long or lat equal to zero t
long/lat in the sea (Brazil)
municipality name (Brazil)
coordinate unit analysis (Brazil) 11 suspect records

other inconsistencies not found

suggestions for blank fields
long/lat (Brazil)

country/state name

municipality name (Brazil)

email
Centro de Referéncia em Informagao Ambiental, CRIA
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Highlight suspect
records &
Inconsistencies

 Taxonomic data
* Dates

* Locality data

* Blank fields

INCT-Herbdrio Virtual
Q. da Flora e dos Fungos



Cybertaxonomy

“ HUEFS0013625 Cactaceae Pilosocereus gounellei subsp. gounellei

a

HVASF013602 Cactaceae Pilosocereus gounellei subsp. gounellei

\

Universidace Federal do Vale 6o $30 Francisco

Foto: JA. Siqueira Filho © 2011
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UEC041059 Cactaceae Pilosocereus gounellei gounellei
a

Ll Viewer,
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“ HUEFS0013625 Cactaceae Pilosocereus gounellei subsp. gounellei HVASF013602 Cactaceae Pilosocereus gounellei subsp. gounellei
7 3 i 3 - - "

100.0% o Viewer,
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Annotations

Herbario Dr. Roberto Miguel Klein - FURB

Universidade Regional de Blumenau, FURB

PLANTAE DicoTyLEDON CACTACEAE

Rhipsalis cereuscula Haw.. Det: Zappi, DC 13/12/2012
FURB 11879 Collect: Dreveck, S; Carneiro, FE 386 18/11/2008.
Loc: Linha Santa Terezinha, Herval d'Oeste, Santa Catarina, Brasil Barcode: FURB01187.

wCoord orig: [/at: -27.135 long: -51.435 WGS84] Altitude: 742m.
Notes: Floristica IFFSC 2100(Epifita); epifita;; Floresta Estacional Decidual; Estagio Avancado

Basis of record: preserved specimen

reference
CACTACEAE

Qv@m@

|2

FURB

Rhipsalis baccifera (3.5.Muell.) Stearn. Det: S. Dreveck 18/11/2008 Barcode: FURB01187. FURB 11879 Collect: S. Dreveck 386 Loc: Linha Santa Terezinha

Herval d'Oeste Santa Catarina Brasil 18/11/2008. [/at: -27.135 long: -51.435 WGS84]

comment
sciname

Ola! Com certeza esse espécime nao é R. baccifera, poderia enviar uma imagem em alta resolucao para que eu possa identificar corretamente? Muito obrigada, Zappi

Daniela Zappi
13-Dec-2012 00:16
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Accepted names, Status and origin of data Portaria 443 Keris

synonyms, states states of occurrence (redlist)
of occurrence
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Filter accepted names and synonyms (phonetic)
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On-line Report: Angiosperms

E| 2 phoneﬁcseardwE] 2 allrecords

1 indude synonyms

Number of species of Angiosperms in accordance to the number of records available in the spediesiink
network following the above criteria (32824 total)

17.000

13.600

10.200

6.800

3.400

Angiosperms

7.745

no recs. 1-5 recs. 6-20 recs.

The bars represent (in this order):

|

> 20 recs.

1. Number of species that don‘t have any records in the spedieslink network
2. Number of species with 1 to 5 records in the speciesLink network

3. Number of species with 6 to 20 records in the speciesLink network

4. Number of species with more than 20 records in the spediesLink network

Geographic gaps
Number of species of Angiosperms reported as occurring in a specific state of Brazi but having no records in the
speciesink network
North AC 673 N
AM 1063 N
AP 521 N
PA 955 I
539
RR 635 [N
70 52 N
Northeast AL 316 HHE
BA 539 [
$’ g.:‘:-‘;% g.g;”.fﬂ CAPES

) -
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Lacunas: How to know what we don’t know
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Species with no data records: phonetic search including synonymes,
with or without geographic coordinates

Taxonomic Brazil's Flora  Jan/2013 Jan/2016
Groups No. Species|/ Species % Species %
Algae 4.746 2.517 53% 2.454 52%
Angiosperms 32.824 2.371 /%  1.908 6%

Gymnosperms

30

0

0%

Bryophvtes 1.524 323 21% 213 14%
Fungi 5.710 2.850 50% 2.133 37%

2

7%

Ferns &

Lycophytes 1.253 115 9% /7 6%
otal 46.087 8.176 18% 6.787 15%

@)
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Platform for e-Science: BioGeo -
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WorldClim

—

¥ Tropicos® IPT

Alternative
names and
taxonomic
relations

Species selection Occurence data Environmental layers

Environmental data
modeller

species Geo points

Biogeografia da Flora e Fungos do Brasil
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Species with distribution models

Taxonomic Groups B;;';\ozri:s Sp:;l:ioe;e\;\;ith %

Algae 4.746 0 0,0%
Angiosperms 32.824 3.484 10,6%
Bryophytes 1.524 5 0,3%
Fungi 5.710 10 0,2%
Gymnosperms 30 4 13,3%
Ferns & Lycophytes 1.253 59 4,7%
Total 46.087 3.562  7,7%

I crvescriovina
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Research infrastructure and biodiversity data usage

in Brazil
1.4 million records/day

A RNP metropolitan networks B Providers’ locations C Data usage
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Canhos DAL, Sousa-Baena MS, de Souza S, Maia LC, Stehmann JR, et al. (2015) The Importance

of Biodiversity E-infrastructures for Megadiverse Countries. PLoS Biol 13(7): €1002204. doi:
10.1371/journal.pbio.1002204

http://journals.plos.org/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002204
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Internet Data Center — Brazilian National Research and EducationaN@m@

Network TS

Switch CRIA no IDC

FIREWALL CRIA
(Brasilia)

Tanel VPN

s
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Usage
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Records
8.7 billion
1.2 billion
2.4 million
6.5 million

Grio Virtual
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Usage - http://www.splink.org.br/dataUse?lang=er

Data use

"%

S

research

biogeography

184

conservation

137

ecology E

health

macroecology 31
I

130

taxonomy / systematics

other 22

256

other

i80

240

300

bioprospecting 11

biotechnology

10

i

field work planning
environmental management
environmental impact studies
lists of fauna, flora or fungi
public policies

endangered species lists

other

146

189

132

114

152

180

education

botany 166

ecology 94

micology 16

microbiology 5

zoology 51

other 10

summary data use

research, 766

education, 342 —

other uses, 641
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User profile

Users profile

Qv@m@

residence

Brazil, 334

‘ not Brazil, 26

institution
University Research institute Governmental inst.
federal 156 federal 61 federal
state 88 state 26 state
private 29 municipal 3 municipal
community private 14
NGO private sector School
Brazilian 13 consultancy/services 31 high school
international 3 industry 1 elementary or junior high

education

"'Doctorate degree, 114
|

PhD student, 77

High School, 5

Higher education, 58
Master degree, 56

Master student, 50

institution

private sector, 32

Research institute, 104 |
\

Governmental inst., 58

28
~School, 17

22
NGO, 16

8

12

5

University, 273

speciesLink network, 360 answers
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Outcomes from sharing data

 greater institutional recognition

* greater involvement with graduate courses
* increased number of visits to the herbaria

* increase of the holdings

* increase of grants

OPEN AND COLLABORATIVE
O D SCIENCE IN DEVELOPMENT
NETWORK O
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The evolution of Brazilian flora primary data available online
and species described by Brazilian specialists.

A Virtual Herbarium evolution B New angiosperm species
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Canhos DAL, Sousa-Baena MS, de Souza S, Maia LC, Stehmann JR, et al. (2015) The Importance
of Biodiversity E-infrastructures for Megadiverse Countries. PLoS Biol 13(7): €1002204. doi:
10.1371/journal.pbio.1002204
http://journals.plos.org/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002204
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Challenges B

* Large institutions resilient to change

* Making data useful and usable to other
communities

e Governance of Virtual Institutes

e Sustainability of e-infrastructures: from
project based grants to long-term support
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Lesson learned Narte

* The social network is an essential component of an e-
infrastructure

* Interaction among data providers, users, and information
management team is the center of innovation

Data Users

Info Team

\/
E-infrastructure C ) oo
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Thank you!

Dora Canhos (dora@cria.org.br)

* speciesLink search interface (www.splink.org.br)
* The Virtual Herbarium (inct.splink.org.br)

* Lacunas (lacunas.inct.florabrasil.net)

* BioGeo (biogeo.inct.florabrasil.net)

* Data Cleaning Reports (splink.cria.org.br/dc)

* Other tools (splink.cria.org.br/tools)

* CRIA’s blog (blog.cria.org.br)
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