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About CRIA

Initiated its activities on December 08, 2000

NS

Non-profit Civil Association of Public Interest
(Organizacgéo da Sociedade Civil de Interesse Publico,
OSCIP)

NS

Aim: contribute towards a more sustainable use of Brazil’s
biodiversity through the dissemination of high quality
information and education
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Economic, Social, & Environmental Policies

: / Social Data

Economic Data
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Biological Collections as Knowledge Centers
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Image server
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Points to consider

Biological collections in Brazil

= A small number of “large” collections

= Alarge number of important small research collections
Average characteristics

= Human resources: expertise in informatics (normally
insufficient)

= Equipments and installations (normally insufficient)
= Connectivity (normally slow or unstable)
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Challenges

" |ntegration of primary data from all taxa, from distributed
collections, using different software in diverse
environments

" |ntegrating data from collections with slow and/or
unstable internet connectivity, using basic hardware and
no computer expertise

= Maintain full control over the data served to the network
at the provider’s end
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Development parameters - architecture

= Collection’s routine must not be altered

* Practically any software is accepted (Excel, Access,
Specify, Biota, Brahms, PostgreSQL, MySQl, ...)

= Data provider must have full control over the data
 What is sensitive data, what is open and free
* Digitization strategy, data cleaning strategy

= Data provider must be fully acknowledged

= Connectivity problem must be overcome

= Network must be interoperable with international
initiatives
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Strategies for data integration

Same software and database used by all providers

web server users
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Strategies for data integration

1) Same software and database used by all providers
v" Interesting solution if all providers agree to use the
same system:
v Improvements benefit all participants.
v" Shared costs.

v' Good performance (although queries are run in the
production database).

» | ack of freedom to make custom adjustments.

= Very difficult to accomplish if providers are already
using their own management software (sometimes

developed with considerable effort). \‘cm 5



Strategies for data integration

Periodically export data to a central database

standard format

E web server users
/N
—
01 e[
110

\ J

centralized search

data provider 3

\‘cma



Strategies for data integration

2) Data providers periodically export data to a central

database
v"Good performance.

v Easier to implement.

= Queries are performed on potentially non current data.

= Onus on providers to transform data into a common
format and periodically export it.

= Experience with SICol: no updates
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Strategies for data integration

Real time distributed queries

wrapper software
data standard & protocol

% web server users
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Strategies for data integration

Real time distributed queries

v'Access to current data.

v Providers have more confidence and sense of control.

» Performance and scalability bottlenecks.
= Performance limited by the slowest data provider.
= Servers sometimes down, network problems.

= When data providers go offline their data become
unavailable.
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Strategies for data integration

data provider 3

Data harvesting

data harvester
\ web server
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spLinker: software to send data to cache node

= Platform Independent (java)

= Connects to practically any
database

m  Offers full control over data

= Checks repository and only
sends updates (low traffic)

= |tis possible to filter sensitive
data using regular expressions

~
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data spLinker
(Java)
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spLinker

Sensitive data
flagged

Collection
database

Mapping data fields
aEDarV\?inCdre data mocjel

Filter for sensitive data

Free and open access
to non sensitive data

Restricted
access

On-line
database
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speciesLink Architecture

External
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Content

e Network Architecture

* Tools
— Data cleaning
— Manager
— Collection profile
— Indicators
— Search & retrieval
— Image server
— Ecological niche modeling
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Graph with the number of records per year collected. Older records were grouped as follows: before 1950; 1951-1960; 1961-1970;
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family
rubiaceae
myrtaceae
asteraceae
melastomataceae
bignoniaceae
euphorbiaceae
poaceae
malpighiaceae
cyperaceae
apocynaceae
lauraceae
orchidaceae
acanthaceae
sapotaceae

total
6195
5498
5047
3435
3358
2667
2660
2638
2489
2481
2425
2217
1675
1637
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Content

e Network Architecture \/

* Tools
— Data cleaning 7
— Manager
— Collection profile \/
— Indicators
— Search & retrieval \/
— |Image server \/
— Ecological niche modeling
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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, ...)



Ecological Niche Models

SisBiota

Selected species

7~

Virtual Herbarium
Data

7

Filters for validation
of taxonomic &
geographic data

N\

Ecological Niche
Models

Valiation by
specialists

Publication of
Models

Passifloraceae

11.531 data records (more then 30
institutions), 5.487 (48%) with
coordinates
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Renato De Giovanni <renato@ctria.org.br>



Modelling procedure (openModeler)

No. of occurrence points

1 5 10 20
1 1
: : Maxent
1 1
1 1
!—!—> GARP BS
Euclidean ! i
distance i [ ENFA
1 1
1 1
i ey Mahalanobis
1 1
1 algorithm i 2 algorithms | 5 algorithms
\ ) | J | J
| | |
Preliminary Exploratory Model with potential
model Model use for decision

making

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



Generating individual models

GARP BS

Maxent

SVM Mahalanobis

Passiflora

luetzelburgii

™~

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

Maxent

Passiflora
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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



Strategy
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Guidelines and strategies for the
modernization of brazilian biological
collections and consolidation of
integrated biodiversity information
systems.

Presented to the Ministry of Science
and Technology

By:

Brazilian Societies of Zoology, Botany,
and Microbiology;

RNP — Rede Nacional de Ensino e
Pesquisa; and

CRIA

http://www.cria.org.br/cgee/col



Data and tools for knowledge management

.- Content area responsibilities of GBIF

Observation
GenBank,
- et al.
Sequence
Data
/, (RNA,

protein, etc.) |
~\ Building the biodiversity
knowledge base

Ecosystems __/
Data |
Ecclogioa | » Collective, multi and interdisciplinar effort
| » Requires a global cooperation environment

* Integration of local and global efforts
* networking

Reglstry

of Shared
Biodiversity
Data

Search
Engines

Compiled data and information on
species, specimens and ecosystems

“\



Qualifying GBIF’s data

e 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): €1001127.
doi:10.1371/journal.pbio.1001127

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

e 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: ColL (2011),
100 databases, 1,368,009 species



What have we acheived?

* Number of species: ~8 million

— Validated species names in databases at ColL
(developing Col since 1996): ~1,4 million

* Number of specimens in natural history
collections: ~1,2 — 2,1 billion (Arino, 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
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Obrigada.

Dora Ann Lange Canhos
dora@cria.org.br

speciesLink website: http://splink.cria.org.br

How to participate: http://splink.cria.org.br/how to participate




