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Biosphere — The world we live in Biocomplexity: data and information

|

Ecosystem — The set of communities of all domains of life that interact with one another and the
l 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 21t Century



Data, information & knowledge

To predict and control the activities of

biological systems we need data and
information on:

o about each component

a about how components work together as systems



Complexity of biodiversity data

Requirements:
a Assemble virtual collaborations at different scales
a Integration (data, information, people ...)

a Advanced communication and informatics
infrastructure

Information is the fundamental currency of the
new biology



portugués speciesLink is a distributed information system

that integrates primary data from biological
collections. The development was funded by
FARESE, GEIF, JES Foundation, MCT, CHPg,
FINEP and CRIA,
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180 collections and sub-collections
3554238 on-line records
1.669.074 georeferenced

295,575 different species names
12 dec 2009 - 01:44

indicator s data & tools

http://splink.cria.org.br



Key elements

Biological collections in Brazil
a A small number of “large” collections
a A large number of small key collections

Informatics profile

o Human resources: lack of expertise in
informatics

o Equipments and installations (not adequate)
a Connectivity (normally slow or unstable)



Challenges

a Integration of primary data from all taxa, from
distributed collections, using different software in
diverse environments

a Integrating data from collections with low and/or
unstable internet connectivity, using basic
hardware and lack of computer experts

a Data providers with full control over the data
served to the network



Development parameters - architecture

o Maintenance of collection’s routine

" Practically any software is accepted (Excel, Access,
Specify, Biota, Brahms, PostgreSQL, MySQL, ...)

a Data provider with full control over the data
= What is sensitive data, what is open and free
= Digitization strategy, data cleaning strategy

a Data providers fully acknowledged
a Connectivity problems addressed

a Network interoperable with international
initiatives



Network architecture
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mapCriad speciesLink - distribuicao geografica
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speciesLink architecture
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The development of the speciesLink network

S-Pé'cteflink portugués
~data & tools (the project

|— Indicators

All indicators presented are based on on-line data anly. They are dynamic or daily reports presented as charts or graphs. The indicator
reflects only the analysis of data that is available on-line so therefore may not reflect the reality of each collection, especially those with a low
percentage of digitized data.

See other options for indicators

) All Networks - All Collections - records
here
4,000,000
3.8 million
2,200,000
2,400,000
Oct. 2005
1,600,000 709,306 records
Launched
Oct. 2002
aon.onn |- 5,280 records
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_-l On-line = Geo-referenciados l
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data & tools

tools W

O dats cleaning
This tool was developed to facilitate the detection of possible errors and to
help collections in the process of standardizing data. (only portuguese
wersion available)
O geoloc
Geo reference your data based on locality descriptions.
O infoxy
Get locality information using geographic coordinates.
O spoutlier
Detect outliers in latitude, longitude and  altitude using technigues
modified from Chapman, 1999,
O  cpecieshlapper
Plot geo referenced points on a map.
O converter
Convert different types of representations of geographic coordinates and
datum'’s.
search
indicators
data cleaning
networkiManager

portugués o~

(_ 'l‘{«p J,hrr?f!'.oxf

Msecarch

Cluery the collections databases using the search
engine

M subprojects

O

netwarkhanager
Manager of the metadata of each participating collection of
the speciesblink netwark.

indicators
Dynamic or daily reports are submitted in the form of maps
and charts.

openiodeller
Open source spatial distribution modelling tool used to
predict species distribution.

splLinker
Application that enables biological collections to mirror their

data in regional servers integrated to the specieslink
netwark.

speciesBasze
Caollection management system dewveloped in Microsoft®
Access using Darwin Core 2 data elements.

plant collectors in Brazil

This database aims at offering a standard list of collectors’'
names which we believe important to taxonomic studies
and herbaria digitization projects.

| email
.y,
Discussion List
Centro de Referéncia em Informacgédo Ambiental

Fundagdo de Amparo 4 Pesquisa do Estado de 530 Paulo



Data Cleaning Tools

(] Detects “possible errors”

 Flags "suspect records” to facilitate the work of data
providers and users

(J Records are not modified by CRIA

] Main features include:

Checking names using phonetic comparisons: names of the network,
the Catalogue of Life (Col), and selected authority files

checking dates indicating earliest collection date and latest update

checking geographic data inconsistencies: country/state/municipality
versus geographic coordinates
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' data & tools

Select a collection

NYBG_BR [=]

collection: NYBG BR

total number of records on-line 241281
- without coordinates 142083
- georeferenced 93198
- access to georeferenced data denied 0
-in the sea 1985

repeated records
catalog number 30
all field= 2
collecter's name and number 30348
last update

of the collection 11-08-2008
of data cleaning 24-09-2009

taxonomic data

inventory scienfific name - collector - types
family not found

genus 244 suspect records
Species 484 suspect records
subspecies not found

author 4194 suspect records
duplicate 1271 suspect records

date collected

collect before 1767

last update previous to date collected 1 suspect recaords

15 suspect records

' ’7 data cleaning

gecgraphic

locality data

inventory

name of the country/state
outlier

longflat outside the worlkd limit
egual long/lat

long or lat egualto zero

longflat in the sea (Brazil)
municipality name (Brazil)
coordinate unit analysis (Brazil)

cou

portugués

distribution of the specimens

collection profile
data cleaning statistics
geographic coordinates analysis

niry - state - municipality
4159 suspect records
not found
not found
not found
3 suspect records
1

suspect records
cC

suggestions for blank fields

lang/lat (Brazil)

country/state name
municipality name (Brazil)

050 suggestions g

52 suggestions
.-
U

Data
cleaning
reports for
each
collection
based on
online
data



collection: NYBG_BR
total number of records on-line
- without coordinates
- georeferenced
- access to georeferenced data denied
- inthe sea
repeated records

catalog number
all fields
collector's name and number
last update
of the collection
of data cleaning

taxonomic data

241281
142083
99198
0

1995

30348

11-09-2009
24-09-2009

€

inventory scientific name - collector - types
family not found

genus 244 suspect records
species 484 suspect records
subspecies not found

author 4194 suspect records
duplicate 1491 suspect records

date collected

S

collect before 1767

last update previous to date collected

inventory
name of the country/state
outlier

long/lat outsicle the world limit

equal longflat

long or lat equal to zero
long/lat in the sea (Brazil)
municipality name (Brazil)

coordinate unit analysis (Brazil)

collection profile
data cleaning statistics
geographic coordinates analysis

locality data
country - state - municipality
419 suspect records
not found
not found
not found
33 suspect records
71 suspectrecords
21305 suspect records
459 suspectrecords

suggestions for blank fields

15 suspect records €=—jonqiat (Brazi)
1 suspect records

country/state name
municipality name (Brazil}

84090 suggestions Q
52 suggestions
22360 suggestions
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collection: NYBG_BR
Suspect genus names
List of records that have the same family name with a phonetic variation of the genus

data & tools

T data cleaning

Title: The names in red are not included in the dictionaries available, those in green are.

family

Rhamnaceaeg]
Ehamnaceas]

Rhamnaceaeg]

Ehamnaceaeg]

Rubiaceae

[
[
[
[
[Rubiaceae
[
[
[Rubiaceae
[

]
]
Fubiaceae]
]
]

Rubiaceae

sp
sp
sp
sp
sp
sp
sp
sp
sp

[Euphorkiaceae] []

[Euphorkiaceas]

[Euphorkiaceae]

sp

sp

genus

Zyziphus]
Zyzyphus]
Ziziphus]
Zizvyphus]

Emmecrrhiza]
Enmecorrizal

Emmeorrhiza]

Enmeorhizal

[Hieronyma ]

[Hyeronima]

(
[
[
[
[Emmeorhizal]
[
(
[
[

species

[Joazeiro]
[Joazeiro]
[Joazeirao]
[Joazeiro]

[umbelata]

[umbellatta]

[umbellata]
[umbellatal]

[umbellatal]

[hieronyma]
[]

[]

subspecies

records

0

0
30 see
1| see

0
0
a0
92 | see
17 see
Q
5 see
3 see

speciesLink

status
ColL

il
3
S31:

24

1085

477 accepted

name

24

NAMES

catalog
number

1034302

1064903
1064504
1064505
1064906
1064907

195423
408920
856135



collection: ESA

total number of records on-line 94179

- without coordinates 77149

- georeferenced 17030

- access to georeferenced data denied 643

- in the sea 2177

repeated records

catalog number 1273

all fields 42

collector's name and number 3394

Lo L collection profile
of the collection 08-11-2007 data cleaning statistics
of data cleaning 07-04-2008 geographic coordinates analysis
taxonomic data locality data

inventory scientific name - collector - types inventory country - state - municipality

family 3 suspect records hame of the country/state J suspect records

genus 1389 suspect records outlier 1110 suspectrecords

species 2769 suspect records longflat outside the world limit 3 suspectrecords

subspecies not found equal long/lat not found

author 41477 suspect records long or lat equal to zero 1498 suspect records

duplicate 1348 suspect records longflat in the sea (Brazil) 1738 suspect records
municipality name (Brazil) 6128 suspectrecords — G
coordinate unit analysis (Brazil) 2770 suspectrecords

date collected suggestions for blank fields

collect before 1?30 220 suspect records long/lat (Brazil) 67066 suggestions 9 —

last update previous to date collected not found -
country/state name 2 suggestions

municipality name (Brazil) 36 suggestions



Automatic Georeferencing

ESA

collection:

total number of records on-line

a7y

- wyithout coordinates

Cowa)

=ugoestions for blank fields:

longdat (Brazil)

49697 suggestions

country |stateprovince | county locality longitude_sug |latitude_sug |datum |map |ocor_col WS oIS
S SADED -
rast Arcos -45.5394  |-20.2819 o 1 162 suggestions
s N
- spectes Data Cleaning - ESA
. o ) ink 9
Brasil Arcos Agua Limps -45.5394  |-20.28l9 | "
Calcionléndia
wdH s Lo X
Frasil Colina -45.54 -20.71 | ; :
Brasil ‘
rast Tquape -47.55 —24.7
. L]
Brasil Itatiaia -44.5633 -22.4961 |
. [
Brasil Jaboticatubas -43.745 -13.5136 |
Brasil . :
rast Pariquera-agi -47.88 -24.71
Brasil ‘
rast Pirangi _45.65 —21.08
. i
GHAERED Santa Adélia -45.8 -21.24 '
. L]
Brasil Santa. I:Euz da _47. 45 _22.14 1
Conceigdo
. i
GHACERE 580 Paulo 46,563 -23.54 ' . )
] (Y id A i ,
ST BT B Centro de Referencia em Informagao Ambiental #Jr@




Centralized query

a Classification system to select data providers

a Data outputs: files (html, xml, Excel), mapCRIA,
Google Maps

a Data filters: type specimen, georeferencing at
source or automatic, inconsistent records

a Results: presented per collection, integrated with
red lists, show geographic inconsistencies, smart
links to CRIA’s name server and GBIF
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data & tools
’7 Centralized Search

Advanced search Simple inventory

Use the options below to select the collections to be searched

Collection type ASE - Herbario da Universidade Federal de Sergipe
Plants and Macrosco BECTw - Xiloteca Calvino Mainieri
il = BEOTU - Herbario "lIrina Delanova Gemtchujnicov”
Collection location BECOTw - Xiloteca "Profa. Dra. Maria Aparecicla Mourao Brasil"
Al = CPMA - Colecéo de plantas medicinais e aromaticas
Net EAC - Herbario Prisco Bezerra
All = EAN - Herbario Jaime Coelho de Moraes
Data source ESA - Herbario da Escola Superior de Agricultura Luiz de Queiroz
Voucher v FUEL - Herbario da Universidade Estadual de Londrina
FURE - Herbario Dr. Roberto Miguel Klein
HISA - Herbario de llha Solteira
Search
Higher taxonomy Scientific name Collector Catalog Number
campomanesia phaea
Locality County State Country

Filters (data subsets) - about

] Type specimen L] Georeferenced at source [ select "suspect” records

LI Automatic georeferencing (municipality level) [ Select "not suspect” records

Result

portugués

Advanced inventory
Uncheck all

-~

| £

Query



Result

Source
ESA

FUEL

HUMC

IAC

IPA
JBRJ_RB
MEBM
MBML-Herbario
MOBOT_BR
NYBG_BR

Records
4

1
1

(92 BN 6 » SR L TN = R = 3 )

22

70

Georeferenced records

At source

23

Automatic
2

1

o o

—

—
o ~N o «w o o o o

39

Content
All

Locality
Summary
All

All

All

All

All

All

All

All

All

All

All

All

<

Format

html
excel
xml
html
html
html
html
html
html
html
html
html
html
html
html

»

[

pv

see

see

aldld

see

see

see

see

aldld

see

see

see

see

ol

see

see

see

i

see

see
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gppffpglink portugués

data & tools
r Centralized Search

=3
ESA - Herbario da Escola Superior de Agricultura Luiz de Queiroz @
Escola Superior de Agricultura Luiz de Queiroz, ESALQ EsatQ
How to cite e Use conditions -
spLink Institution Collection Catalog number Scientific name Basis of record Kingdom Phylum Class Ord
sp l\ _"" ESALQ ESA 75352 Campomanesia phaea S Plantae Magnoliophyta - -
sp '\ ESALQ ESA 17676 Campomanesia phaea S Plantae Magnoliophyta - -
sp k ESALQ ESA 13138 Campomanesia phaea S Plantae Magnoliophyta - -
sp '\ ,"" ESALQ ESA 68271 Campomanesia phaea S Plantae Magnoliophyta - -
FUEL - Herbario da Universidade Estadual de Londrina m lLJai:thlidadi -
Universidade Estadual de Londrina, UEL i
How to cite e Use conditions
spLink Institution Collection Catalog number Scientific name Basis of record Kingdom Phylum Class Order Farr
sp l\ UEL FUEL 39902 Campomanesia phaea S - - - - Myrt

HUMC - Herbario Mogiense
Universidade de Mogi das Cruzes, UMC
How to cite e Use conditions

spLink Institution Collection Catalog number Scientific name Basis of record Kingdom Phylum Class Order F
sp l\"' UMC HUMC - Campomanesia phaea - - - - - v




cpla Genus Specias subspecies Kingdom

‘v Scientific Name Search )
portugués
-—

|Campomanesia | phaea | | | in | All v | search |
Help | Dictionaries [ Resources at CRIA | External Resources |
| Flora brasiliensis | speciesLink ‘

speciesLink
cT
speciesLink is a distributed information system that integrates primary data from biological collections of the State of S&o Paulo, Farana's
network Taxonline, the SICol network, Rio de Janeiro Botanical Garden Herbarium and observation data from the Biota/Fapesp program, and
some collections outside of Brazil. The development was funded by Fapesp (Process 2001/02175-5).
Centro de Referénda em Informacdo Ambiental, CRIA
See matches &
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Tabebu

Centralized query:

Resulit

w

3
3

Georeferenced records
Al source Automatic

Records

Source
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Centralized query — maps

s'pfgr'efl,i nk Centralized Search ,,_?,E
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Bisva =



Centralized query — retrieved record

IPEJI’LE.ﬁ--ink english

dados e ferramentas
|—~ Busca Centralizada

MOS0T EH - Missour Botanical Garden - Brazilian records “,M,,
Wissoun Batanical Garden, MOBOT SoTAmC AL
Comp ciigr & Condcoes o8 gsd

Insttuicko MOBOT

Caiegla MOBOT_BR

Catainge 483017

Home ciantifico Tabebuia ochracea subsp. ochracea 5P ‘=
Forma de registro 5

Asnp =

Fio -

Casae -

Ordem 2

Famia Bignoniacoas

Génern Tabebuia

Especies ochracea

Subespece subsp. ochracea

Autor do nome cientifico =

Bentficado por

Ang de dentfcacho

Uids de dentficacha

Dia ¢ dentificachs

Tipo nomencialurs

Himeto do cokslar

Homero do campo -

Colsior Al Gentry, Elsa Zardini & C. Farney

Ane da cokte 1885

Wés ds coeta i3]

D& da colets 18

Hordro a

Contnants oo GCEaND Americs

Fas Brazil

Estado Minas Gerais

“m‘ r -

Locaiidade M km NW of Leopoldina on road to Muriaé, dry deforested hillsides in Paraiba Valley.
Longhude A2 A5

Lafude -21.42



Indicators

1 “On the fly” indicators based on online data
(J 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

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



S'Ped'fefl-ink portugués
data & tools (the project

|— Indicators

All indicators presented are based on on-line data only. They are dynamic or daily reports presented as charts or graphs. The indicator
reflects only the analysis of data that is available on-line so therefore may not reflect the reality of each collection, especially those with a
low percentage of digitized data.

s @ All Networks - All Collections -records

Indicators by:

® groups © collections © providers

network |

All Metworks v
holding type

All Collections v
graphs

records | i~

| brazilian regions
brazilian states
collect dates
collections by states
collectors

countries
databasing

families

ma
ri ;
taponomic group
type status

Updating index
a00.000 |

o

This graph reflects the movement of data (entry and removal) in the network. Monthly averages are presented for both total on-line
records and total georeferenced records. [E



Indicators: online x offline records

Specles ;
PF[ = ‘I']nk‘ portugués
data & tools G&p preject

r Indicators

Banothaer eptiensfonmaicaars 3 All Networks - Plants and Macroscopic fungi - databasing

here

I'-c-n-line [not geo-refarenced)

1,845,487 (44,90%)



Indicators: records per region, per km2

See other options for indicators 3

here All Metworks - Plants and Macroscopic fungi - brazilian regions

Mortheast 406144 rec (0,2610 rec/kmz)

Marth 345738 rec [(0,0598 rec/kmz)

~iZentre-lWest 203259 rec (0.1267 rec/kmz]

Southeast 722953 rec (0.7861 recfkm2), 26.26%

South 326109 rec (05665 recikmz)

Southeast TZEI53 rec [0.7861 racfkm2]




See other options for indicators 3

here

Indicators: records per state

All Networks - Plants and Macroscopic fungi - brazilian states

Parana, 233.825

Minas Gerais, 210,864
80 Paulo, 275156

others, 13.586
Tocantins, 6,224

Amaps, 12,031

Sergipe, 13,820

Piaui, 16,002

Roraima, 16,594

Rio Grande do Morth, 18,213
MaranhSo, 12,969

Arnazonas, 1 77763

Mate Grosso do Sul, 22,649
Ronddnia, 24,240

Alagoas, 26,144

—Ceard, 32,683

Rio Srande do South, 35.895

Bahia, 176.540

Acre, 36,415
Paraiba, 40,378
Distrito Fedaral, 43,122
notinformed, 52852
Santa Catarina, 59206
Fernambuce, 62,892

Para, 64,1558

Rio de Janeira, 147,590

Espirito Santo, 26,640
Goids, 71,553
Mato Grosso, 67,308




lian Flora

search
name
group

Fanerégamas
genus

Cryptocarya
author

family
w Lauraceae
species

commaon name

¥ include synonyms

geographic scope
region state phytogeographic dom.

b v e o

V s
endemic only search

Open online system

lirnpar

coordinators | collabarators | pt

CNCFLORA

AN N
L e

List of Species of the Brazilian Flora

Brazil, as a party of the Convention on Biclogical Diversity, assumed a series of commitments to
be delivered by 2010, To prepare a list of Brazilian formally described species of plants, animals
and microorganisms is among them. The Rio de Janeiro Botanic Garden was designated by the
Ministry of the Environment to coordinate the elaboration of the List of Species of the Brazilian
Flora. Moreover, besides the political obligation, such list represents an old dream of the
Brazilian botanical community .

In order to achieve it, is necessary that taxonomists who actively study the Brazilian flora work
together on a purpose built database that will allow not just the elaboration of the list, but will also
serve as a baseline to gather further information regarding Brazilian biodiversity.

YWelcome to the List of Species of the Brazilian Flora system.

Coordination
Rafaela Campostrini Forzza, Jardim Botanico do Rio de Janeiro.

Organizer Committee

Andrea Costa (Museu MNacional); Ariane Luna Peixoto (JERJ); Bruno Machado Teles Walter
(CEMARGEN);, Daniela Zappi (KEVY);, Eduardo Lleras {CENARGEN), Gustavo Martinelli
(JERJ): Haroldo Cavalcante de Lima (JBRJ); Jodo Renato Stehmann (UFMG); José
Fernando Baumgratz (JBR.J); José Rubens Pirani (USP); Lucia G. Lohmann (USP);
Luciano Paganucci {(UEFS); Marcas Silveira {UFAC); Marcus Nadruz {JBRJ); Maria Candida
Mamede (IBt-SF); Maria Nazaré C. Bastos (Museu Goeldi), Maria Regina Barbosa (LUFFE];
Marli Pires Morim (JBERJ); Mike Hopkins (INFA); Ricarde Secco (Musel Goeldi); Taciana
Cavalcanti {CENARGEM), Vinicius de Castro Souza (ESALQ/USP); Denise Pinheiro da
Costa (JEBRJ) (Bridfitas); Lana Sylvestre (UFRRJ) & Jefferson Prado (|Bt-SF) (Pteriddfitas);
Leonor Costa Maia (LUFFE) & Anibal Alves de Carvalho Jr. (JBRJ) (Fungos), Mariangela
Menezes (Museu Macional) & Carlos Bicudo (IB:-5P) {Algas).

Information System
Sidnei de Souza, Dora A. L. Canhos, Centro de Referéncia em Informacgéo Ambiental, CRIA

Contact

Paula Leitman, Assistant
Email: listadobrasil@ibr].gov.br
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Amaranthaceae Achyranthes indica iL.) il
‘Amaranhacens Altermanthera Forssk

Amaranthaceae Alternanthera albida (Woq.) Griseb.

Amaranthaceas Alternanthera argentata Wog.
Amaranthaceae Alternanthera argentata var. amazonia
Seub.

Amaranthacese Alternanthera bahiensis Pedersen

‘nova consulta | créditos | english vl

FBOZ5089
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Amaranthaceae Alternanthera brasitiana (L) Kunize
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Amaranthaceae Alternanthera brasiliana var. moquini
Uline & W.L. Bray
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distribuicio
nativa, ndo & endémica do Brasi x
dominios ftogeogrificos
Amazénia’, Cerrado’, Caatinga’
distribuigdo geogrifica
Horte' (Acre’, Amazonas', Pard'), Nordeste'

(Bahia’), Centro-Oeste (Ifato Grosso', Hato
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Data Repatriation

fp#{f'p qink
[ i .
data & tools '.,\iffm project
— networkManager

ortugués —
P g p

networkManageris atool used to manage the collections of speciesLink network. In order to obtain more information on each collection, please
click on the acronym. It is possible to "filter" the data by typing in keywords such as "plants” or "Ribeirdo Preto" in order to view only information
about plant collections or about collections locate in the Ribeirdo Preto city. See the network indicators.

filter

Click here to also see collections that are off-line international

:‘ucronym county state network software :'?GDHIS on-line Yo ?fc'mf 5 autol '_"Jffl_ate
georef

E‘I;Embia Bogota Cundinamarca International MS-Excel 47.021 47.021 100% 45121 96% 0 13/02/2008

MR St. Louis Missouri International D!GIE 177.874 177.874 100% 44.465 25% 0 22/09/2009

BR provider

e a— ; DiGIR

MVZ BR Berkeley California International provider 5778 5778 100% 5132 89% 0 17/04/2008

WMINFL | washington.  2sct of International DCIR 37.662 37.662 100% 2289 6% 4532 17/10/2009

Botany BER Columbia provider

NYBG BER  Bronx NY International MS-Access 241.281 241.281 100%  98.849 41% 83.998 11/09/2009

3 509.616 509.616 100% 195.8356 38% 83.530

collections

Date of last update: 12/12/2009 16:36
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english Sul na periodo de 1616 a 1822 O site € constituido pela
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mapas, ilustragdes e imagens em alta resolucdo dos espécimens
depositados no herbario do Museu Nacional de Histéria Natural de
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Usage is increasing !
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Bandwidth in all years
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Usage: mainly Brazil

IP of origin only considering access to the centralized search page

mdmanl = 1%
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Lessons learned

[ Adoption of internationally agreed standards and protocols is key
O Support unlocking and sharing of data (make it simple and easy !)

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

Q Full credit and acknowledgement to the data providers at all levels !
( Data providers must see the benefit to participate in the network

(] 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 !)



Centro de Referéncia em Informacao Ambiental
http://www.cria.org.br

Vanderlei Canhos
vcanhos@cria.org.br
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