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climate change ipmacts on biodiversity
and ecosystems research
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_Research Infrastructures
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"k \WWhat are Research Infrastructures?

Research infrastructures are organisations that enable the research community
to use specific facilities, resources and services in order to accelerate scientific
achievements and promote sustainable research.




‘Wi Research Infrastructures

MAKE SCIENCE HAPPEN
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‘W4 Types of Research Infrastructures

Different types of Research Infrastructures:

@& Q‘s

SINGLE SITED DISTRIBUTED E-SCIENCE
RESEARCH RESEARCH RESEARCH
INFRASTRUCTURES INFRASTRUCTURES INFRASTRUCTURES



_LifeWatch ERIC in a nutshell
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~Who we are

LifeWatch is the European Infrastructure
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ERIC

~

supplying e-Science research facilities to
scientists ...
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Fide \Who we are
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.. adding knowledge and z
deepening understanding on |
Biodiversity organisation and Ecosystem
functions and services ...




# \Who we are

... In support of our societies to
address the key planetary
challenges.
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LifeWatch ERIC's mission is to
be a worldwide provider of
content and services for the
Biodiversity research
community by:
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v Mission

e QOffering new opportunities for
. ot Environmental Policy
large-scale scientific development; e-Sclence & Management

Data Providers & Po Ilcv&D nnnnnnn
Researc h Communities

* Enabling accelerated data capture

with innovative technologies; Llfg 'YCh

ERIC

Interoperablllt\/

e Supporting knowledge-based
decision-making for biodiversity
and ecosystem management;

* Providing training, dissemination
and awareness programmes.



4 How we work | Governance

STAB General Assembly
IKCC i CEO
b Executive Board
FiNCOM Common Facilities

Statutory Seat and ICT e-Infrastructure Offices
Service Centre
< """""""" Virtual Laboratories and Innovations Centre
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Distributed Centres
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_How we work | Funding scheme

" National

H2020

Other
projects

“Aeeording W LileWatch ERIC Statutes
0J EU [20174C 89/01)

MS

(Including
Regions RIS3)

MS IKC
Committee -

MS yearly
| Fees

Projects

services &
Technology

Industry Common Venture

Capital
& Investments

Innovation
Actions
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@_How we work | Common Facilities
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‘W% _How we work | National Nodes

- Belgium |
— Observer
-» Netherlands Slovakia
- )
2 - Slovenia
" - ltaly
~ | —Spain
al __ “ - Greece
-» Portugal
- I
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LifeWitch | ifeWatch ERIC in a nutshell:

https://www.youtube.com/watch?v=m4n-
cAcgplO&feature=youtu.be



LiWdh Aren’t they complex enough?




Llfewqt%% The common theory by E.O. Wilson

Consilience: The unity of knowledge. "Literally a
‘jumping together' of knowledge by the linking of facts and
fact-based theory across disciplines to create a common
groundwork of explanation."

Synthetic biology: Looking for knowledge stemming out of
evidence from as many disciplines in biology as possible to
understand and explain the complex systems in order to
sustainably use the resources of our planet.



Liewgich LifeWatch ERIC: Challenges -
" Scientific

Modelling Biodiversity on Earth:

- Mapping of diversity, biomass, productivity and
socio-economics (including Ecosystem Services)

- Patterns, processes and consequences from change

- Prognosis under certain scenarios
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LifeWatch ERIC:
Challenges - Infrastructure

VRE: Virtual Research Environment

- e-Services (electronic services)

- vLabs (virtual laboratories)

- Computational capacity and storage unlimited space
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ERIC

LifeWatch ERIC:
Challenges - Infrastructure

Host Operating System

“Incubation chambers” for tech

developed in Projects

VRE: Virtual Research Environment

- Transparency in scientific research practice
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«+_Cultural challenge

“Shift scientists’ attitude from
working in isolation, on
single-core PCs, into using and
benefiting from an ecosystem
of web services available on
www.lifewatch.eu ..




‘Wi Cultural challenge

"... with the capability to scale A 7?
up researchers’ interests and 38
work on global hypotheses,
ensuring transparency,
repeatability and attribution
for their endeavor.”




‘W% Cultural challenge

“This change would direct
most of the scientific effort
from a single-core (SCBs)
operation, or brain-etics

@@%

to high performance brain
l% network synthesis (HPBNs)

or brain-omics”



~ LifeWatch ERIC Resources,
VREs & Web Services



‘WG \What we offer | FAIR DATA

Find the data and metadata you are looking FIND ACCESS
for, thanks to our Catalogue of resources; \

e Freely access, use and share large datasets [ ':"w g{é}
of different types and sources; N\

 Work with interoperable data, thanks to our :

standards, thesauri and ontologies;

INTEROPERATE RE-USE
e Reuse and combine data for different

research questions, generating new services
and meeting community standards.



‘G \What we provide | VRES

\/irtual Research Environments,
Open science e-Labs to run
experiments, backed up with

Decision Making Tools to support
smart ecosystem management
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Belgian LifeWatch e-Lab
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EXAMPLES

USE CASE 1.

The UileWatchbe web services can be
wsed in 3 concatenated way, Le. the
output of one web senvice is the input

for the next web service. Establishing USE CASE 3

List of geagraphical areas per marine

wse of the LisWaich web services i
Gemansirated in 3 few use cases.
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_What we

Marine species observations® in a 1000m
radius around your own observation points

species*

VRESs & E-LABS:

USE CASE 2

Marine species i

5t and number of
DAervations pet geographecal area®

USE CASE 4

An Integrating Fresh Water
VRE for LifeWatch
(ongoing work)

Showecasing tools and services from Research
Infrastructures at EGI CF 2015 in Bari

Quality contral of biodiverity datacets"

ks ” L Jesus MARCO DE LUCAS . Fernando
. AGUILAR , Daniel GARCIA, Guadalups CARAS
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- Agustin MONTEOLIVA, Tamara SANTIAGO
Josa Augusto MONTEOLIVA (ECOHYDROS SL)
Ana Yaiza RODRIGUEZ (AEONIUM)
Juan Miguel GONZALEZ ARANDA (MINECO|
AJ SAENZ (CITIC-CENTA)
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Phyto VRE

The LifeWatch e-Infrastructure has realised the Phytoplankton Virtual Research
Environment (Phyto VRE), a collaborative working environment supporting
researches on phytoplankton assemblages and their relative structure,
organization and ecological function.

Phytoplankton plays an important role in aquatic ecosystems because it accounts
for most of global primary production and affects the biogeochemical processes,
trophic dynamics and biodiversity architecture.

Minisite
Phytoplankton VRE

rovide | VRES

Development and Evolution Strategy
TRy + 3D Knowledge cubes
- Stakeholders
T - Water management domains
LA —— - Capability levels
e e
. e »  The results are capability packages
i . Requirements

- Priorities
Agile DevOps Construction
+ Knowledge-cube guided

i &s =
« Continuously evaluated

+ Geographically-distributed teams

First deployment after 3 months

Every fortnight new release

VRE MARINE

§ Access sy Anabge > Develop About

-joint effort VLIZ, HCMR, St 11/17 & e
IFCA (CSIC) (S (e ey
collects 17 data sources e o 010 O E
enables Analysis =
workflows o=
-using Fedcloud M A
resources at IFCA*
“In use at: L - Catalogue of Life

Researchers training <l [

Marine Quality in EU
-ongoing: non-marine

e Ui e G vy
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Ligwgch  What we promote: Big science
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* _\What we provide | Technology layer

CLOUD &
» Making data, services and VRE accessible and COMPUTATIONAL ARTIFICIAL
POWER INTELLIGENCE

usable in a FAIR optics;

e Engaging, tracking, accounting and securing
biodiversity and ecosystem resources & 2
O
(o]
O

services provision, through the LifeWatch ERIC
blockchain platform;

* Providing cloud & computational power, and
storage capacity to create models for future
scenarios;

 Supporting smart ecosystem management in
the context of climate change, also thanks to
the application of innovative technologies like
deep learning and artificial intelligence. Lif@éﬁlgck BLCREHAIN BEER LERRiNNG




‘W% \What we provide | Training & citizen
science

Empower citizens to engage with

science and contribute to their own

well-being:

e Training opportunities on our services
and key scientific issues;

e Master and PhD programmes;

e Summer schools;

e \Webinars;

e Educational initiatives.
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Invasive Species

Boost the integration of tools &
services into the LifeWatch ERIC web
portal;

Focus on a major scientific issue in
biodiversity and ecosystem research
with relevant socio-economic
implications;

Produce new and synthetic knowledge
needed by institutions, administrations
and managers to give solutions to
major environmental problems at
different scales;

Internal joint initiative

sardCe, cendrel ] et e

Validation cases

Hing validation cases have been agreed on by the scientifc comenurity represertabives foousing on vanous
aspects of MIS imvasion, siemming from the degire of the infrastruchers o use the most partcipatie
mterdsciplinany approach ba investigate ths wide topic

Az am immediate result of this collsbaration, scientists and ICT exparts jointly outiined & concephual paper
and cesgred a workflow that will serve as a living timeline along which different e-tools have to be
developed tn help address relevant issues related to NIS for soentists, managers, decision-makers and
socaty.

ibifrg Modelrg and remdle Sensing Ehhigues Do moniler and coatrdl The Spiead al Fnvisne

specws: the cate of Sdantius aivscima

peres

dermnangtratn case, LilgMatch ERIC has selectad non- ndagensus and

W you are interested in the Il and wank to join us on

i Internal Joint Initiative | Non Indigenous

LifeWatch ERIC needs to boost is constnucbon and to engage users in developing their research activites into the
Virtual Resparch Ervironments of the e-Science infrastructures, by dearly demonstrating and documenting the
adced vl these new technologies bring to address chalenging hot topics.

LitsWistch BREC has staeted an Intemal Joet irsbiabive with the saact aim of addressing these nesds and reinforang
the posiboning of LitsWatch ERIC withia the biadeersity and ecosystem soentific community, As 3 subject for the

WrdaGien S s ENIS]

he walidation cises, sl drop us an

Internal loint Initiative

Rationale B Objexctives

Framesark & KnowleSps Map

Validation Cases

Dahlem Typs Worksheps
Rema, 02-06/12/3019
Seville, 14-18/10/2019

Collaborative Space



ddh Internal Joint Initiative | Info & Numbers

Workflows : Analyses & Services
https://www.youtube.com/watch? it el e el

v=HtDzlI9dN4k&feature=youtu.be  enional oumunity anaysis)

Analysis Web Service Web fiwice

» 2 Dahlem Type Workshops in 2019
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i@y Internal Joint Initiative | Info & Numbers
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Lighaleh LifeWatch ERIC: Our next priorities

* Develop LW ERIC common facilities in a fully operational mode;

* Construct and operate the urgently needed distributed and
federated infrastructure in order to integrate, organically link
and make all the web services developed by the national
biodiversity centers available through a single stop-over spot;

* Bring back and unite the much fragmented scientific and other
type of biodiversity and ecosystem functioning user
communities to their natural home, the LifeWatch ERIC Research

Infrastructure:



Thank you for your attention
and questions

email: ceo@lifewatch.eu
Website: www.lifewatch.eu
Twitter: @LifeWatchERIC
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