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Brazil’s	
  Virtual	
  Herbarium	
  

•  Virtual	
  InsGtute	
  based	
  on	
  a	
  collaboraGve	
  scienGfic	
  community,	
  in	
  

partnership	
  with	
  RNP	
  (Brazilian	
  NaGonal	
  Research	
  and	
  

EducaGonal	
  Network)	
  

•  Target	
  user:	
  scienGfic	
  community,	
  policy	
  &	
  decision	
  makers	
  

•  Free	
  &	
  open	
  access	
  to	
  on-­‐line	
  data	
  	
  

•  Services	
  and	
  collaboraGve	
  tools	
  for	
  the	
  Brazilian	
  and	
  Global	
  
Botanical	
  CommuniGes	
  



Virtual	
  Herbarium	
  

Web	
  services	
   Search	
  Interface	
  

Herbaria	
  data	
  

The	
  importance	
  of	
  local	
  e-­‐Infrastructures	
  



INCT	
  Virtual	
  Herbarium	
  of	
  Flora	
  and	
  Fungi	
  

• 	
  species	
  occurrence	
  data	
  
• 	
  Images	
  (vouchers,	
  live	
  plants,	
  pollen)	
  
• 	
  maps,	
  graphics,	
  synthesis,	
  catalogues	
  (dynamic)	
  

• 	
  species	
  occurrence	
  data	
  
• 	
  Images	
  

Tools	
  

• 	
  data	
  cleaning	
  
• 	
  automaGc	
  
georeferencing	
  
• 	
  indicators	
  	
  

Web	
  Services	
  

• 	
  data	
  
• 	
  images	
  
• 	
  maps	
  
• 	
  ecological	
  niche	
  
	
  	
  modeling	
  

Search	
  Interface	
  

• 	
  Cybertaxonomy	
  	
  
• 	
  AnnotaGon	
  
system	
  
• 	
  Lacunas	
  
• 	
  BioGeo	
  



Indicators:	
  network	
  evoluGon	
  

Beginning	
  of	
  the	
  project	
  
January,	
  2009	
  

(1.9	
  million	
  records)	
  

5.1	
  million	
  

Yr	
  8	
  



Brazil’s	
  Virtual	
  Herbarium	
  

1%	
   2%	
  
12%	
  

18%	
  

38%	
  

29%	
  

HERBARIA	
  

>	
  500K	
   300-­‐500K	
   100-­‐300K	
  
50-­‐100K	
   10-­‐50K	
   <10K	
  



2016:	
  178	
  datasets	
  2008:	
  48	
  datasets	
  

Brazil’s	
  Virtual	
  Herbarium	
  
hjp://www.splink.org.br/showNetwork	
  

2	
  from	
  abroad	
   26	
  from	
  abroad	
  



Data	
  cleaning	
  reports:	
  improving	
  data	
  at	
  origin	
  

•  Taxonomic	
  data	
  
•  Dates	
  
•  Locality	
  data	
  
•  Blank	
  fields	
  

Highlight	
  suspect	
  
records	
  &	
  	
  
inconsistencies	
  

	
  



Cybertaxonomy	
  





AnnotaGons	
  



Filter	
  accepted	
  names	
  and	
  synonyms	
  (phoneGc)	
  

IPT	
  

Accepted	
  names,	
  	
  
synonyms,	
  states	
  
of	
  occurrence	
  

Status	
  and	
  origin	
  of	
  data	
  	
  
states	
  of	
  occurrence	
  

Lacunas	
  database	
  

Portaria	
  443	
  
(redlist)	
  



On-­‐line	
  Report:	
  Angiosperms	
  	
  



Lacunas:	
  How	
  to	
  know	
  what	
  we	
  don’t	
  know	
  

Taxonomic	
  
Groups	
  

Brazil's	
  Flora	
   Jan/2013	
   Jan/2016	
  
No.	
  Species	
  Species	
   %	
   Species	
   %	
  

Algae	
   4.746	
   2.517	
   53%	
   2.454	
   52%	
  
Angiosperms	
   32.824	
   2.371	
   7%	
   1.908	
   6%	
  
Bryophytes	
   1.524	
   323	
   21%	
   213	
   14%	
  
Fungi	
   5.710	
   2.850	
   50%	
   2.133	
   37%	
  
Gymnosperms	
   30	
   0	
   0%	
   2	
   7%	
  
Ferns	
  &	
  
Lycophytes	
   1.253	
   115	
   9%	
   77	
   6%	
  
Total	
   46.087	
   8.176	
   18%	
   6.787	
   15%	
  

Species	
  with	
  no	
  data	
  records:	
  phoneGc	
  search	
  including	
  synonyms,	
  	
  
with	
  or	
  without	
  geographic	
  coordinates	
  



sp	
  

species	
   Geo	
  points	
  
Environmental	
  data	
  

	
  

Platform for e-Science: BioGeo 
WorldClim	
  

IPT	
  

AlternaGve	
  
names	
  and	
  
taxonomic	
  
relaGons	
  

Species	
  selecGon	
   Occurence	
  data	
   Environmental	
  layers	
  

126	
  specialists	
  



Species	
  with	
  distribuGon	
  models	
  

Taxonomic	
  Groups	
   Brazil's	
  
Flora	
  

Species	
  with	
  
Models	
   %	
  

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%	
  



Research	
  infrastructure	
  and	
  biodiversity	
  data	
  usage	
  
in	
  Brazil	
  

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):	
  e1002204.	
  doi:
10.1371/journal.pbio.1002204	
  
hjp://journals.plos.org/plosbiology/arGcle?id=info:doi/10.1371/journal.pbio.1002204	
  

1.4	
  million	
  records/day	
  



FIREWALL	
  	
  	
  
(Brasília)	
  

RNP	
  /	
  IDC	
  

INTERNET	
  

Túnel	
  VPN	
  

FIREWALL	
  CRIA	
  	
  
	
  (Brasília)	
  

Switch	
  CRIA	
  no	
  IDC	
  
	
  

FIREWALL	
  CRIA	
  	
  	
  
(Campinas)	
  

RedeComep	
  

Internet	
  Data	
  Center	
  –	
  Brazilian	
  NaGonal	
  Research	
  and	
  EducaGonal	
  
Network	
  



Usage	
  

 
 

Records
Matches 8.7	
  billion
Used 1.2	
  billion
Average	
  Holdings 2.4	
  million
Images	
  served 6.5	
  million



Usage	
  -­‐	
  hjp://www.splink.org.br/dataUse?lang=en	
  



User	
  profile	
  



Outcomes	
  from	
  sharing	
  data	
  

• greater	
  insGtuGonal	
  recogniGon	
  
• greater	
  involvement	
  with	
  graduate	
  courses	
  
•  increased	
  number	
  of	
  visits	
  to	
  the	
  herbaria	
  
•  increase	
  of	
  the	
  holdings	
  
•  increase	
  of	
  grants	
  



The	
  evoluXon	
  of	
  Brazilian	
  flora	
  primary	
  data	
  available	
  online	
  
and	
  species	
  described	
  by	
  Brazilian	
  specialists.	
  

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):	
  e1002204.	
  doi:
10.1371/journal.pbio.1002204	
  
hjp://journals.plos.org/plosbiology/arGcle?id=info:doi/10.1371/journal.pbio.1002204	
  



Challenges	
  

• Large	
  insGtuGons	
  resilient	
  to	
  change	
  
• Making	
  data	
  useful	
  and	
  usable	
  to	
  other	
  
communiGes	
  

• Governance	
  of	
  Virtual	
  InsGtutes	
  
• Sustainability	
  of	
  e-­‐infrastructures:	
  from	
  
project	
  based	
  grants	
  to	
  long-­‐term	
  support	
  



Lesson	
  learned	
  
•  The	
  social	
  network	
  is	
  an	
  essenGal	
  component	
  of	
  an	
  e-­‐
infrastructure	
  

•  InteracGon	
  among	
  data	
  providers,	
  users,	
  and	
  informaGon	
  
management	
  team	
  is	
  the	
  center	
  of	
  innovaGon	
  

E-­‐infrastructure	
  

Info	
  Team	
  

Data	
  
Providers	
  

Data	
  Users	
  





…	
  paving	
  the	
  way	
  to	
  the	
  future	
  



Thank	
  you!	
  

•  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)	
  

Dora	
  Canhos	
  (dora@cria.org.br)	
  
	
  


