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PART |
Introductory Context



Is the Earth sustainable?

Have we exceeded the Earth’s capacity to heal
itself?

To answer this we need to
UNDERSTAND:

e environmental
limits/ecosystem
resilience

e relationship
BIODIVERSITY &
ESSENTIAL ECOSYSTEM

SERVICES




Climate change

Biodiversity
loss

Water

. ore Desertification
availability

Population
pressure



Can we adapt to
environmental change

What are the impacts of changes
in climate, pollution and
land/sea-use on biodiversity

How to manage
multi-functional
land/sea-scapes

Where are the thresholds
in ecosystem structures
and functions

How do changes affect the
provision of ecosystem services




Hot Ecological Topics
(The Big Five)

Courtesy of L. Benedetti-Cecchi



Intergovernmental Science-Policy

Platform on Biodiversity and
Ecosystem Services
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doing what IPCC did for Climate Change for biodiversity
Nagoya — 2010 — CBD targets

The mission of the Strategic Plan is to “take effective and
urgent action to halt the loss of biodiversity in order to
ensure that by 2020 ecosystems are resilient and
continue to provide essential services, ...

Thereby securing the planet’s variety of life, and contributing
to human well-being, and poverty eradication ...
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The ECONOMICS of Ecosystems and
Biodiversity (TEEB) - 2010

IT IS NECESSARY:

v Provisioning SERVICES

v'Regulating SERVICES

v'Suporting SERVICES

MAINSTREAMING THE ECONOMICS OF MATURE
A SYNTHESIS OF THE APPADACH, CONCLUSIONS

AND RECOMMENDATIONS OF TEEB \/ Cllltural S E RVI C E S




A KEY: INTERNATIONAL COOPERATION

Map of scientific collaborations from 2005 to 2009

Computed by Olivier H, Beauchesne & Science-Metrix, Inc,
Dt Wi S, uiingy Dookia, tradis fousmals o e iwitwid jourmals




How to

...ahd stakeholders

Integrate across Teeds?
scales?

...taking into account the COMPLEXITY of data, model
and tool resources...BUT...

e ...Many models? Poorly linked

e Not enough relevant or accessible
data?

e Too much data — not enough
synthesis and understanding

Courtesy of T. Parr

Sergei Ashmarin, Russia
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v..All these topics meet in River Basins, where Decision Makers, Researchers,
different socio-economic Stakeholders (mainly from Agro-food, Water and Energy
sectors) and rest of Citizens (in general terms), come together as members of
Communities of Practice sharing these common concerns (Gonzalez-Aranda et al,,
2006) not only at their regional/local river basin, but also at international level
(Gonzalez-Aranda, 2010).

v'Monitoring, modelling and understanding River Basins is a real challenge that
requires the experience and knowledge cumulated along many decades, but today it
can greatly benefit of the new streams of information, like high resolution satellites
images, or real time monitoring sensors, and also from more complex and accurate
models covering from global climate to local hydrological and water quality
predictions.

v'Therefore, the provision of proper service-oriented e-Infrastructures,
integrating the whole chain from instrumentation and databases to supercomputers
where models can be executed, taking benefift of the “state-of-art” of the Information
Society Tecnologies, will support to understand the environmental limits,
ecosystem resilience and relationship between Biodiversity & Essential
Ecosystem Services.

v'In that sense, this abstract presentation shows a set of on-going case studies
and initiatives based on the framework of the ESFRI LIFEWATCH, putting in
practice many of these concepts.
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PART i
What i1s LifeWatch?



NOW, we will focus on how to measure
the impact of previous issues on Earth

Biodiversity
Ecosystems

Time and

| evolution

Species “

- DNA,
proteins
and genes

@ Robert Guralnick & Andrew Hill (Univ Colorado)



...and HOW TO INTEGRATE them with the building blocks

of any RESEARCH INFRASTRUCTURE

& N
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...where there is a specific set of
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LifeWatch Research Infrastructure
Enhancing Biodiversity & Ecosystem Science

LifeWatch is an e-infrastructure that gives access to:

Distributed observatories/sensor networks,

Interoperable databases, existing (data-)networks, using
accepted standards
e Computational power

e Software and tools for visualization, analysis and modeling
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Challenge of FIT: e-Research lifecycle, Science 2.0

virtual Learning
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Industry

Institutes
Universities

Innovation

28 European
Union
Countries

+

Candidate and
Associate
Countries

(Turkey,
Israel,...)

+

Other
Countries
(USA, China,
Japan, Latin-
America,
SouthAfrica,
etc.)
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Service Centre
Lecce, Italy

Virtual Labs
Amsterdam, The
Netherlands

ifeWatch

T common Facilities

ICTS de la Reserva
Bioldgica de Donana

Statutory Seat &

ICT CORE, Seville (Andalusia, Spain)

0



Basis for Spanish general interest in LW

Spain is a highly biodiverse country.

Concern about the anthropogenic impacts (particularly climate change)
on biodiversity at different scales, for example, in River Basins.

Potential of LIFEWATCH as a tool for biodiversity research and to define
research-based environmental policies (e.g., in River Basins).

Strong scientific community on biodiversity research (top 10 in
scientific citations in Ecology and Animal and Plant Sciences in the last
10 years).

Solid ITC infrastructures, researchers and technical staff:

= It is important to remark the big investment of Spain in Singular
Scientific & Technological Infrastructures (ICTS), such as the
Doiiana Biological Reserve in Andalusia;

= The Spanish Network for Supercomputing (RES) and the National
Grid Initiative (NGI), tightly connected with (strategical) Portugal’s
one (IBERGRID).
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LIFEWATCH SPAIN GOVERNANCE SCHEME

GRUPO TRABAJO
ICT CORE
Coord. JUNTA ANDALUCIA
(REDIAM); MAGRAMA (CHG);
IAT-CITIC

MINECO-CSIC: ICTS Dofiana
(RBD-CSIC), ES-NGridI y ES-HPC
(IFCA-CSIC)

- Actualizacién ICTS-RED
- REDIAM y CHG: Mejora

conectividad e interoperabilidad
del Inventario Nacional
Biodiversidad, GBIF, LTER y
- Desarrollo de nuevas
herramientas
-Directiva INSPIRE y otras

ICT Core

Agrupacion de Interés Empresarial
para ICT CORE Empresas TIC de

caracter publico y privado (Fondo
Tecnoldgico y otros: acuerdo

IAT-CITIC-CATEC-CTAER, etc.)




MINISTERIO = T MINISTERIO
et DE AGRICULTURA, ALIMENTACION 4 DEECONOMIA JUNTA DE ANDALUCIA
=) ' Y MEDIO AMBIENTE ) Y COMPETITIVIDAD

CONFEDERACION

HIDROGRAFICA b ‘ s l ‘
DEL GUADALQUIVIR =

CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

UNIVERSIDAD

Innovaciéon y Tecnologia
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THEREFORE...
ALARGE DISTRIBUTED RESEARCH FACILITY

4

ADDRESS NEW RESEARCH FIELDS
TEST INNOVATIVE HYPOTHESIS

4

DEEPEN SCIENTIFIC KNOWLEDGE
HIGHLIGHT SOLUTIONS TO
ENVIRONMENTAL ISSUES

LifeWatch is:

LifeWatch is NOT: A NEW/LARGER
DATA REPOSITORY
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PART Il
What for ?
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Why LIFEWATCH is going to have an impact on
the provision of Biodiversity services?

Virtual Labs

L. Optional
in-kind
construction

Virtual laboratories for scientific
cooperation o

"H?
w w
o ll o
- -
<.l =
ol o
o ll o

Select the data, software and

computing power for your project St el Common

Facilities

S e-Infrastructure Compulsory

Integrate resources !
construction

Linking to resources (databases,
sensors, software, computing power)

—— Third party

contributih

*
Resource

Courtesy of Wouter Los
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...LifeWatch IT framework.
Example of one possible type of “customers”:
ENVIRONMENTAL MANAGERS)

Managers & =
e Rules Rules Rules
Decision Makers — Vot . —_ Biodiversity
Users Users Users “4 7 Ecosystems
Researchers vy} o
: , Functioning
" ‘ i - // Management
Citizens |- Direcive 2007/60EC | ]R“" basins “Riwbuhs H gen
> EU Water Framework : Ete. Applications
Flood risks management -~ "' restoration PP
Ecosystem - | \Directive __ |
programs PROGRAMS /
4 Z,{Loas .
% /';\PPLICATION
Ecosystem "
services -

e-InfrastructuE g
platform

% %‘ADMINISTRATIO.\'
7, i
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PART IV

On-going case studies
and initiatives based on
the framework of the
ESFRI LIFEWATCH



CASE STUDY |



AN OUTSTANDING EXAMPLE OF INTEGRATION:

Monitoring Cyanobacterial Blooms at Cuerda del
Pozo reservoir

ECOHYDROS SL for Confederacion Hidrografica del
Duero (CHD)

DORII (FP7 project with IFCA-CSIC), ROEM & ROEM+ (Avanza &
LIFE projects with ITG) ,

New generation of smarter complex sensing platforms

Advanced water quality measurement

Relevant environmental measurements
Atmospheric-meteorological variables
Hyperspectral solar radiation in water
Nutrients

High sampling frequency (minutes/hours) + data transmission
to cloud services (replicated database, on-line monitoring system)

Mobility (GPS integrated) plus Profiling (wincher
programmed /remote down to 50m)

(Coterillo, 2012). 31
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ONLINE ACCESS (data, profiles, images) USING CLOUD RESOURCES AT IFCA
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THE CHALLENGE:

Integration of information and models
using e-infrastructures
for advance water reservoir management

ternperature (°C) in layer 1

INFO RMATION: B 18-Jun-2010 18:00:00

-DMP (Data Management

Plan) ) /\
integrating internal and external R \

information, key for preservation E s “‘[
'124535- "n‘.,'_ YL
: Ny 4
-GIS system o >
4534 - f'A
MODELS: -
aly 818 519 420 . 221 a2 923 524 425
-DELFT3D (open model) o

Water reservoir modeling
Running: Cloud + Supercomputer ‘
-physical (abiotic) VALIDATED !
-water quality (biotic) Working on it

DECISION/MANAGEMENT TOOLS
NEXT STEP!




CASE STUDY I



CASE STUDY II: Harmonized and consolidated data, such as those systematically
provided by river basin authorities and integrated modelling will enable the researchers
on water-related issues to establish inter-linkages with other environmental drivers, such
as climate change or anthropic impacts, and even to work at different temporal and

spatial scales. _
Study historical trends Data on:

e Pollutant concentrations
e Pollutant emissions
 Water flows

Historteal trend  Soil uses
AN increasing trend o Agricultural practices
Downtrend TO :

Study catchment flows

- Groundwater nitrate pollution

- Urban

Agriculture

- Natural and semi-natural

Synthetic fertilizers
kgNfhaly

=j::1 M sulpid km-toyr-!
| Bl 2 lll"-'l‘h. ¥ kng“:I{:lo;
. o o 1-60 <
Spatialize nutrient budgets = oo
I 101 - 1EQ
R [ <400
B =400

Lassaletta et al. (2012) Biogeosciences Lassaletta et al. (2013) Reg. Env. Change 26



CASE STUDY Il



CASE STUDY III: AQUALIFE Advanced Surveillance Environmental &
Decision Support System for River Basins

e
. vAQUALIFE is a multi-stakeholders
e g I organizational knowledge and information
water 207 .
K1 indic? o dule Market management system

v “In real time” and “on-demand” managed
(e-) services

v’ Assessment and management of flood risk
and river restoration best practices

Remote .
Sensing Meteorological

(Satellite Information
Images, etc.)

Sensor

tverke | ater 6is ko v’ Cost, energy saving and crop management
iG] irectives Cartography ]
recommendations for Agro-food sector
v Citizens participate (web and mobile)
Eﬁr transmitting their opinions and suggestions
in regards to water conflicts and River Basin
preservation and restoration

Prototypes will be deployed in Guadalquivir River Basin (including the Dofiana Natural Area) under the
auspices of the Guadalquivir River Basin Authorities Body, in cooperation with the Andalusian Institute of

Technology >
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Decision Makers o 2
Managers &
Decision Makers Rules Rules
Uurs Users Users
Researchers
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programs PROGR.AMS
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ALL TOGETHER: AQUALIFE - LIFEWATCH e-Infrastructure based

e-InfrastructuE p

platform

Information system Architecture
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.
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.
1 %

Biodiversity
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7./ ,Functioning
"/ Management

Applications

/ CORE
# APPLICATION
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_COOPEUS WP6 for Global Use Case

¢ High interest in WP6 on use case presented at NEON meeting:
Connecting biogeochemistry observations across research
i nfraSt r u Ctu res Consistent upward trend in NDVI from satellite remote sensing can

Observing the global carbon cycle:
coupling terrestrial and ocean < i
d\/namiCS Andy Fox, Dave Moore /

é .
=
sor
1 $
GifeWateh W = e = . l [
I [ : . &
NEON —-:'1'4—l—\ ne w2 .-r\ L
- ——
ICOS [ » P
2300 + ¥01 14 o —
o8 ~
T b _
L - 3’.’"_:- A LlHomepage Project » Data services Downloads
> o Regional portal
cpastal- Estuarine
C s€ A Do o e
0 « W
)

Example of potential contributions on phenology from WP6:
EU: Teams in Spain (UGr) and Belgium (ULov.)
NEON (contact with Andrea Thorpe)

‘_;:.:.\_, ': k ‘&‘.

Vegetation Snow

Solar energy

In the framework of LifeWatch the Wallonia-Brussels Federation is financing a research program withi

The LifeWatch Wallonia-Brussels (LW-WB) team has a strong experience in land cover and land use
C S l c methods and GIS analysis. -
|_ T COOPEUS WP6 (Biodiversity) 1




cooPEUS WPG6 for Global Use Case

¢ We would very much like to interconnect/exploit data and also
experience & knowledge:

Data®N\E

Li?gysféfch

Intensive saencesites
and experiments

E USGS E ":::‘;3:;.2 ¥ Extensivesciences ‘\\ LTER

_ urope
L Blrd gnm"—/ﬁ \ d't_L‘ra ::Cc::: tworks
Paad H’am EU Citizen Science
'Y ﬂ‘-_

Decreasing Spatid Coverage
Increasing ProcessKnowledge

Bob Cook NORTH AMERICAN CARBON PROGRAM

LifeWatch as Research Infrastructure is already exploring this use case on

the processing/modeling side within the framework of EGl.eu (European Grid Infrastructure),
with the aim to provide a complete Virtual Research Environment on the topic.

This framework integrates many different components required.

|— CSIC i i
oo COOPEUS WP6 (Biodiversity)




In summary:

The role of e-Infrastructures is essential so they allow to link biodiversity and
ecosystems, to better understand the different Biodiversity Ecosystem
Functioning (BEF) components, through the deployment of new water quality
technologies in river basins.

New e-Infrastructures (such as LifeWatch) are based on a new paradigm of
DISTRIBUTED European Research Infrastructures integrated within ESFRI
Roadmap, where there is a perfect combination between the state-of-art of
Information and Communication Technologies (ICT) with Environmental
(Biodiversity, etc.) developments, addressed to different Society Stakeholders:
Researchers, Decision Makers and Citizens (in general terms).

Therefore, these e-Infrastructures need high levels of coordination and
management efforts in order to guarantee INTEROPERABILITY not only among
Data, Information and Knowledge , but also among their Community Members.

LifeWatch is an excellent opportunity for participating stakeholders to put in
value their developments investments on new water quality technologies
(Integrated Water Resources Management in general terms), as it was shown
in the different case studies of this abstract presentation.
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Thank you very much for your attention !

juanmiquel.gonzalez@mineco.es

marco@ifca.unican.es

ajsaenz@iat.es

benjamin.sanchez@mineco.es

Pictures from Dofiana by Héctor Garrido (CSIC)



