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El marco del trabajo cientifico

Provectos

Infraestructuras

Con principio y fin

Indefinidos en el tiempo

Enfasis en resultados

Enfasis en elementos necesarios
para "hacer ciencia”

La publicacion

Materiales, instalaciones

“Trabajo de cientificos”

“Trabajo de técnicos"

SCIENCE
as a

PROCESS

Hull, D. L. 1988. Science as a Process.
An Evolutionary Account of the Social
and Conceptual Development of
Science. The University of Chicago
Press, Chicago and London, 586 pp.

La Battaglia di dieci |

uomini nudi. Antonio del @

Pollaiolo, 1460-1465 ’? _




Enfasis en resultados

HEYWOOQOD, V.H. (1974). Systematics-the stone of Sysyphus. Biol. J. Linn. Soc. 6(2): 169-178.

© The Art of
Steven Nelson

Costes asociados a la
publicacion en papel

Competicion entre
cientificos

Trabajo extra, sin
iIncentivos

Otras razones (p.egj.
Proteccion de especies)



Del énfasis en los resultados a los datos

El avance de las tecnologias de la informacion y comunicacion
ha deshecho el impedimento de los costes de produccion y

diseminacion.

= Surgimiento de iniciativas para cambiar la cultura cientifica:
. Para ganar en eficiencia

. Para incrementar el retorno de la inversion publica

. Para ganar en transparencia y por ende en calidad



Datos y ciencia

Data-Intensive Scientific Discovery

- Data intensive. Basic science is data intensive in its own right, but data sources
that support basic science are often insufficient to support applications. Local-
ized impacts with global extent, such as intrusion of invasive species, are often
difficult for centralized projects with small numbers of researchers to ascer-
tain. New applications-appropriate sources must be identified, and new ways
of observing (including the use of communities as data gatherers) must be
developed.

Hey,T., Tansley,S., & Tolle,K. (Eds.) 2009. The fourth Paradigm. Data-Intensive
Scientific Discovery. Microsoft Research. Redmon. E.E.U.U.

http://research.microsoft.com/en-us/collaboration/fourthparadigm/
http://serc.carleton.edu/earthandmind/posts/4thpardigm.html



http://research.microsoft.com/en-us/collaboration/fourthparadigm/
http://serc.carleton.edu/earthandmind/posts/4thpardigm.html

De los datos a |la clencia

All Scientific Data Online

* Many disciplines overlap and
use data from other sciences

* Internet can unify Literature
all literature and data /[ \
Derived and

« Go from I@terature to Recombined Data
computation to data

back to literature
« Information at your fingertips Raw Data
for everyone-everywhere

* Increase Scientific Information Velocity
» Huge increase in Science Productivity
\ﬁ‘
The Fourth Paradigm: Data-Intensive Scientific Discovery
http://research.microsoft.com/en-us/collaboration/fourthparadigm/contents.aspx



http://research.microsoft.com/en-us/collaboration/fourthparadigm/contents.aspx

Datos y politica cientifica

http://www.nsf.gov/nsb/publications/2011/nsb1124.pdf
This report recognizes

http://ec.europa.eu/research/s

AL : cience-society/document_libra
C :

\0$ ‘¢ T[he eyolvmg role Of data ry/pdf _06/recommendation-ac
g Z in science and society cess-and-preservation-scientif
z N ; - and strong and ic-information_en.pdf
§ Yo Scndenout 1§ sustainable data sharing

<

O Q% and management —+w, | EUROPEAN COMMISSION

N <) . i 2
D A policies as a critical >
natlon al need C2012) 4850 finat
Digital Research Data Sharing and Management

Committee on Strategy and Budget

: e {SWD(2012) 221 final}
National Science Board {SWD(2012) 222 final}


http://www.nsf.gov/nsb/publications/2011/nsb1124.pdf
http://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-information_en.pdf
http://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-information_en.pdf
http://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-information_en.pdf
http://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-information_en.pdf
http://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-information_en.pdf

Qué se lee ahi

Sharing can also be encouraged through the establishment of professional
iIncentives such as promoting the publication of data in a format that allows
for citation and verification.

Data scientists and curators should be supported by funding agencies and
by their home institutions by providing pathways for advancement to tenure
and other reward mechanisms.

...researchers must be confident when they share data that they will be
properly attributed and the provenance of the data is assured.

new data licensing mechanisms can preserve intellectual property rights
and provide researchers with incentives to make their data public.
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Infraestructuras cientificas: antes y ahora
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» Bases Antarticas Espanolas (BAEs)

* Flota Oceanografica Espanola

» Infraestructura para el cultivo del Atun rojo (ICAR)

» Plataforma Oceanica de Canarias (PLOCAN)

» Reserva Biolégica de Donana (RBD)

+ Sistema de Observacién Costero de las llles Balears (SOCIB)

“infraestructuras necesarias para facilitar el acceso de los cientificos a entornos
naturales que presentan caracteristicas unicas para la investigacién”

http://www.utm.csic.es/ https://www.ciencia.gob.es/portal/site/MICINN/ICTS



https://bibdigital.rjb.csic.es/
https://naturalhistory.si.edu/
http://www.utm.csic.es/
https://www.ciencia.gob.es/portal/site/MICINN/ICTS

Infraestructuras cientificas: antes y ahora

European Strategy Forum on
Research Infrastructures

ESFRI

https://www.esfri.eu/environment

DiSSCo (Project)
Distributed System of Scientiﬁc Collections
Data-intensive frontier research through unified

ACCSCS
aLiLtc J-

to European

natural science collections

eLTER (Project)

Long-Term Ecosystem Research in Europe

Ir |t¢1r—t:.—ri cross-scale and cross-disciplinary approach for the
analysis of ecosystems and ::::ocr--.:erst*y

LifeWatch ERIC (Landmark)

e-lnfrastructure for Blodlversity and Ecosystem Research
\distributed e-Infrastructure to support research

b|:::-dln,fersxty and ecosystems

and sustainability

ACTRIS (Project), EISCAT_3D (Landmark), EMSO ERIC (Landmark),
ICOS ERIC (Landmark),..

of

el Se rVi Ci O Biodiversity Heritage Library
son los 164,468 ttles
267,563 volumes »
d atOS 59,286,14‘4hp:_1ges 3

https://www.biodi
versitylibrary.ora/

http://datos.gbif.es, https://www.gbif.es/, https://www.gbif.org/
L

GBIF | Global Biodiversity Information Facility

Free and open access. to blodlver3|ty data

= Gbif.Cs

Portal de Datos de Biodiversidad. |
Nacional de Informacién enBi

OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES

WHAT IS GBIF? ABOUT GBIF SPAIN

BY THE NUMBERS | 31 MARCH 2021

Avg records downloaded per mont

85.6 billion

Data-publishing
LiEER)) institutions


https://www.esfri.eu/environment
http://esfri.roadmap2018.promoscience.com/projects-and-landmarks/actris/
http://esfri.roadmap2018.promoscience.com/projects-and-landmarks/eiscat_3d/
http://esfri.roadmap2018.promoscience.com/projects-and-landmarks/emso-eric/
http://esfri.roadmap2018.promoscience.com/projects-and-landmarks/icos-eric/
http://datos.gbif.es/
https://www.gbif.es/
https://www.gbif.org/
https://www.biodiversitylibrary.org/
https://www.biodiversitylibrary.org/

Publicar datos
Algo de GBIF

Usa un estandar consolidado de metadatos: EML

« Todos los datos estan bajo un estandar comun: Darwin Core

« (Cada juego de datos mantiene su identidad (sus autores y
administradores mantiene el control sobre los mismos)

« Todos los registros estan indexados, y permiten que las +57.000
base de datos publicadas se puedan consultar como si fueran una

* Todos los juegos de datos tiene una licencia de datos abiertos
“Creative Commons” que son “machine readable”

« Todos los juegos de datos estan identificados y son trazables por
DOI

« Todas las descargas de datos tiene también su DOI, son publicas y
repetibles



Datos, ciencia e incentivos

Publicar los datos de manera citable y verificable:
“articulos de datos”, revistas de datos:

I Council on — Datos refrendados por la
Library and “ o .
.I' Information | | | revision por pares
k Resources My Profile Communities Directory Re.Thinking Blog

— Juegos de datos citables

Data Journals: Incentivizing Research Data Dissemination o Juegos de datos

identificados por DOls:
 accesibles en abierto,
— Pensoft data papers: * trazables,
http://biodiversitydatajournal.com/ * con metricas
— Nature Group: Scientific Data.
http://www.nature.com/sdata/

http://connect.clir.org/blogs/katherine-akers/2013/12/12/data-journals-incenti
vizing-research-data-dissemination
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http://connect.clir.org/blogs/katherine-akers/2013/12/12/data-journals-incentivizing-research-data-dissemination
http://connect.clir.org/blogs/katherine-akers/2013/12/12/data-journals-incentivizing-research-data-dissemination
http://biodiversitydatajournal.com/
http://www.nature.com/sdata/

Datos, ciencia e incentivos

scientific data

Explore content ¥ Journal information ¥ Publish with us ¥

omals  Searchl Login (@)

Sign up for alerts {1 RSS feed

nature > scientific data > data descsiptars > article

0 55 | Pubished 7
A distribution and taxonomic reference dataset of
Geranium in the New World

& Fra

o

4, Article number: 170048 (2017

Scientific

ons | 9 Altmetric | Met

350 species distributed throughout most of the world, except in
epresantzd in the New

Geranium L. iz 2 genus of ove
lowland tropical areas. It is the largsst genus cf the Geraniaczae and

World by 137 species. This dataset includes 8,937 records that covers the genus Geranium the

New Werld. providing an updated, taxoncmically consistent and a sound geographical
distribution of the 137 spacies of Garanium in America. Specimens from 128 harbaria were
reviewed. Thase ware supplemeantsd by collzctad during nine field trips, which allowed
better knowlzdge of the variability of characts
distrioution ranges. Each rzcord represents 3 specimen that has baen re
cazes collected oy C. Azdo. Accepted scientific name. locality details, distribution status

ithin populations, and refining species

wed and in some

records, and habitat information for 3,952 (44%).
license in a standardized format. which enab
through G8iF.crg.

Design Typsis)

Measurement Typels,

Tech Typels)

Geranmm « Amerkas

Sample Characteristic(s)
Machine-acceszible metadata file describing the rzported data (SA-Tab format)

Background & Summary

In pursuit of preparing a comprehensive world monegraph of the genus Gergnium, studies of
some groups of Geranium from America were carrizd cut as follows:

Species from Canada, Graenland and USA'S

Sect Brasiliensio R. Knuth from South America®.

Download PDF

Sections Figures References

Figure 1: Map of georeferenced specimens.

R

View in article Full size image ?

Figure 2: Species richness overview.

View in article Full size image 2
Figure 3

https://www.nature.com/articles/sdata201749

DATASET METRICS ACTIVITY ¥ DOWNLOAD

The dataset includes 8937 records that covers
genus Geranium the New World, providing an
updated, taxonomically consistent and a sound
geographical distribution of the 137 species of
Geranium in America. These are the studied
specimens on which following monograph was
based: Aedo, Carlos (2012). Revision of Geranium
(Geraniaceae) in the New World. Systematic Botany
Monographs 95: 550p. Besides the exhaustive

OCCURRENCE DATASET | REGISTERED JULY 12,2016

A Distribution and Taxonomic Reference
Dataset of Geranium (Geraniaceae) in the
New World

Published by CSIC-Real Jardin Botanico

&2 Carlos Aedo « Francisco Pando

e HOME PAGE

Geranium
in America
ol ()

c
Publication date: November 30, 2018
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https://www.nature.com/articles/sdata201749
https://www.gbif.org/dataset/26d72d3b-4544-4645-aa56-27aa8a669c6f

Publicar datos

Metadatos

* El conocimiento —contexto si se prefiere— es algo muy
dificil de aprehender pero vital para un uso 6ptimo de los
datos

« La documentacion proporciona contexto.

» Las tecnologias informaticas estan dando acceso a datos
e informacion a una escala inédita hasta ahora, haciendo
gue esta sea accesible sin importar la distancia o el
ambito donde la informacion fue generada.

« Este beneficioso fendmeno provoca sin embargo una
descontextualizacion de los datos.

« Esta situacion hace que una buena documentacion
[metadatos] sea mas importante que nunca.




Publicar datos

Estandares
“La misma informacion es registrada del mismo modo”

Varios tipos, los interesantes aqui, “especificaciones de datos/perfil de
datos”™ > Darwin Core > Dublin Core

No inventar la rueda

Es mejor un estandar
ampliamente usado que uno
mas rico de menor implantacion

Un estandar de intercambio no
debe ser tomado como una
norma de implementacion en un
sistema de gestion/produccion

HOW STANDARDS PROLFERATE:
(<65 A/C (HARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, £TC)

SITUATION:

THERE ARE
|4 COMPETING
STANDARDS.

17?! RiDICULoLS! SOON:
WE NEED To DEVELORP
ONE UNIERSAL STANDARD |
THAT COVERS EVERYongS | | OTUATION:
VSE CASES. ey THERE ARE
! I5 COMPETING
STANDPRDS.

https://xkcd.com/927/

CC-BY-NC 2.5



https://xkcd.com/927/

Lo polar en GBIF

. = 2 < j . . . .
Scientific Committee on Antarctic Research Associate participant  |F Biological Institute Helgoland (BAH) in the
®» Alfred Wegener Institute, HelImholtz Centre
Member since: 2008-02 e Country or area: United Kingdom of Great Britain and § for Polar and Marine Research
Northern Ireland e Website e =
"8' https://www.gbif.org/publisher/497688a0-59d6-11db-893e-b8a03c50a862
105 datasets = SCAR- AntOBIS =
) . .
i?\itr:;;iftahres /a\?l:)arctic Thematic Node of OBIS. SCAR, the Scientific Committee on Antarctic Research, is an %‘* @ Norweglan POlar InStItUte .
interdisciplinary body of ICSU, the International Council for Science, and it is charged wit... ﬁ\\»..._‘r’,i 8 https ://WWW g blf Org/eslpu bl ISher/ad07600d_5425_43€2_9 1 75_035
87 datasets 128 citations United Kingdom of Great Britain and Northern Ireland :-
5 3bb6d40a2
SCAR - Expert Group on Birds and Marine Mammals 8
= UK Polar Data Centre
Joined 8 years ago . .
The new éCAR E%-BAMM is an exciting initiative tasked with providing expert knowledge and research leadership in all matters related 8 httDS ://WWW g blf Org/DU bI |Sher/80420096—95d 0'44e b-9f77-3398C9
to birds and mammals in the Antarctic, in order to support research... fo)) 2051 fb
Antarctica -
Scientific Committee on Antarctic Research - Marine Biodiversity Information Network (SCAR- POIar-Alpine Botanical Garden-Institute of N.A. Avrorin KSC RAS

MarBIN) https://www.gbif.org/publisher/2d52b584-21e1-4265-9¢c56-8cb5da
Joined 11 years ago f451 81

www.scarmarbin.be

Wichita State University Invertebrate Collection

Joined 2 years ago
The Wichita State University Biodiversity Laboratory houses the invertebrate collection (WICHI) which contains arthropod specimens
that result from regional research (pollination, herbivory, habitat s...

1 dataset 5 citations United States of America

SCAR - Microbial Antarctic Resource System o 2 ®e %000 e S . ‘ o, & R e

Joined 7 years ago

83 datasets 15 citations SFIC


https://www.gbif.org/participant/306
https://www.gbif.org/es/publisher/ad07600d-5425-43e2-9175-0353bb6d40a2
https://www.gbif.org/es/publisher/ad07600d-5425-43e2-9175-0353bb6d40a2
https://www.gbif.org/publisher/80420c96-95d0-44eb-9f77-339ac92051fb
https://www.gbif.org/publisher/80420c96-95d0-44eb-9f77-339ac92051fb
https://www.gbif.org/publisher/2d52b584-21e1-4265-9c56-8cb5daf45181
https://www.gbif.org/publisher/2d52b584-21e1-4265-9c56-8cb5daf45181
https://www.gbif.org/publisher/497688a0-59d6-11db-893e-b8a03c50a862

t‘i

ICSU
IAS c WORLD DATA SYSTEM

L/

International Forum on ‘Polar Data Activities in Global Data Systems’
National Museum of Nature and Science, Tokyo
15-16 October 2013

.’ GBIF |NTEGRATED PUBL|5H|NG TOOLK”’[IPT] email ||password H Iniciar Sesién | ESPANOL

versity data

HARMONIZING POLAR BIODIVERSITY DATA L
FOR WIDER ACCESS AND INTEGRATION: ;

Résiimen Abundances of Virus-like particles (VLP) resulted in a mesocosm
A COLLABORATION BETWEEN THE SPANISH POLAR DATA CENTER AND GBIF-SPAIN Descargas SRR P R U el
Versiones Ultima versién Publicado por GBIF-Spain en Mar 8, 2021

¢Como referenciar? This data are part of the activities for the accurate description of the limnetic systems in Byers Peninsula (Livingston

0. Bermudez™, V. Gonzalez-Alvaro?, F Pando?, A. Barragan', K. Cezon?, C. Lujano?, S. Martinez de la Riva®, C. Villaverde?, P. Rios®

' 4 R 1% National Polar Data Centre (NPDC), Spanish Geelogical Survey, Rios Rosas 23, Madrid, 28003, Spain Derechos Islar?d), c.onsider.ed one of the most imponant fresh\./v_ater zones in the Maritime Antarctica.pata are the gbundances
DN .2 GBIF Spain, Coordination Unit, Royal Botanical Garden-CSIC, Plaza Murillo 2, Madrid, 28014, Spain Registro GBIF of_ VIrus—Ill_(e particles at different experlméntél condmgn§ qf a mesocosm assay pe_rformed |n.the Lake Limnopolar
X Oceanographic Center of Gijon, Spanish Institute 'of Oceanography (IEO), Avda Principe de Asturias 70bis, Gijon, 33212, Spain with the aim to evaluate the role of both biotic and abiotic interactions in the pelagic community
o N Email: o.bermudez@igme.es Palabras Clave
o L d
The Global Biodiversity Information Facility (GBIF) is an intergovernmental organization that promotes and facilitates the mobilization, access, discovery Gantacios BEML B@RTF @ Versiones Derechos = Citar

Pvfand use of information about organisms over time and across the planet, accomplishing the original purpose of its founding by governments in 2001, i.e.
" to encourage free and open access to primary biodiversity data over the Internet.

' SCAR (Scientific Committee on Antarctic Research) s an Associated' Participant of GBIF from 2008. Spain is a full member, and the associated Spanish Polar

" Data Centre (NPDT) is responsible of the management and upload of data (and metadata) from Spanish projects developed in both the Arctic and Antarctic

regions in a, at the same time, national and international database" (Antarctic Master Directory, Global Change Master Directory). As a result, the CNDP ‘l GBIF INTEGRATED EUBHIS,H,!NG,TOOLKIT"PT] email |[password || Iniciar Sesién | EsPANOL
 allows an excellent information flow to boost the polarresearch, = AEERSRREEES S
. Here we present the collaborative work between GBIF Spain and NPDT Iqthe one hand, maklnj polar blodlver5|ty data available through GBIF seemed a
logical and effective way to establish proved methods to manage biodiversity polar data. On the otherhand, polar biodiversity data published by Spanish “ Acarcado
Institutions through GBIF can be identified and incorporatedinto the NPDT.
Forthose purposes, three datasets were selected in order to establish a methodology that could be later applied to other datasets. s
Ky
Resurmien Ecophysiological and floristic study of the lichen communities in
CONCLUSIONS e
U Descargas Ultima versién Publicado por GBIF-Spain en Mar 8, 2021
A p ro Ce d u re fo r CO n n e Cti ng tWO |a rge d ata ave n u e S S u C h a S S CAR a n d Versiones Scientific objectives:-Floristic study of Livingston Island.-Structure, succession and dynamism of the principal lichen
. . . ¢ Como referenciar? and bryolichen communities.-Chorological study (distribution) in the Juan Carlos | base area of plantspecies with
G B I F h as b een d efl ne d N a Way t h a t can b e easl |y ex p an d e d an d Beradiios special bioclimatic significance.-Research on the early development of lichen symbiosis in relation tomicroclimate and
. different rock types.-Colonization and adaptation strategies of lichens in the Antarctic environment.Activities carried
re p | | Cate d . Registro GBIF out:The Byers Peninsula was explored. In this extensive ice-free region, a largenumber of samples were collected on

Palabras Clave acid to ultrabasic rocks, both eruptive andsedimentary. The following places were visited:1) Beach and front moraine

The work carried out also demonstrate to projects dealing with polar
biodiversity data how the impact of their research can be multiplied.



Alguna reflexion (polar... 0 no)

Interacciones entre participantes (vosotros)

Invitacion a “extender la palabra”

El juego de los datos en ciencia es de dos direcciones,
publicar y usar, y en las dos importa ser honesto y
mantener el pensamiento critico
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Plaza de Murillo, 2
28014Madrid, Spain

pando@gbif.es

https://creativecommons.org/licenses/by/4.0/deed.es

_ &
taaw  wCSsSIC Gbif.C
= DE CIENCIA ey
: E INNOVACION > l & s

PTI-ECOBIODIV, Plataforma Tematica Interdisciplinar del CSIC para la Sintesis de
Datos de Ecosistemas y Biodiversidad, tiene como misidn la construccion de una
plataforma de ciencia__abierta de publicacién e integracion de datos de
biodiversidad y ambientales, con capacidades basicas de analisis y de desarrollar
laboratorios virtuales (con capacidades avanzadas de andlisis, sintesis vy
prediccidn) sobre la misma. https://pti-ecobiodiv.csic.es/

PTI-POLARCSIC: Plataforma Tematica Interdisciplinar: “Observatorio de zonas
polares: Horizonte 2050” viene justificada, tanto por el claro interés
nacional/internacional en la investigacion polar como por los numerosos grupos
del CSIC de diversas disciplinas que trabajan en la Antartida y Artico de forma
activa y con resultados cientificos de relevancia. https://polarcsic.es/

GBIF-ES es el Nodo Nacional de Informacion en Biodiversidad patrocinado por el
Ministerio Espafiol de Ciencia e Innovacidn, gestionado por el Consejo Superior de
Investigaciones Cientificas (CSIC). https://www.gbif.es/
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