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Earth System Services

ESS OBJECTIVE:

Facilitate technology transfer of state-of-the-art research
from local, national to international levels in five areas:

Air guality assessments

Mineral Dust modelling

Weather forecasting

Computational Earth Services
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Climate predictions for wind power (@ & *" ?

Centro Nacional de Supercomputac

Pre-Construction Decisions: Timescales
* Wind farm planners: Site selection
e  Wind farm investors: Evaluate return on investments

* Policy makers: Understand changes to energy mix

Post-Construction Decisions: Timescales

* Energy producers: Resource management strategies
* Energy traders: Resource effects on markets
* Wind farm operators: Planning for maintenance works

* Wind farm investors: Optimize return on investments



User
engagement with stakeholders

3. In transdisciplinary
research, stakchn\dcrs
are also researchers. But
if we want 10 engage
stakeholders in climate
research, then we cannot
simply pay lip gervice 0
the idea while treating
them as participants for
extractive research.

We categorized 2 set
of 27 climate change re-
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esearch models are evolving in
response 10 the need for on-the-
ground knowledge of climate change
impacts on cmnmunities. partner-
ship between researcher and prac-
titioner 18 vital for adaptive policy
efforts (D ’I\'ansdisciplinary research
teams presem new opportunities by involv-
ing academics and local stakeholders, who
actively conceive, enact, and apply research
on adaptation and mitigation actions (2,

search networks (see suppl
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gome of the networks reviewed, such as

the Climate and Development Knowledge
Network (classiﬁcd as “linking”), ar¢ fo-

ng how knowledge stre ams
to relevant stakeholders.

Others, such as the Climate Action Network
for South Asia ("nr.ttch-making"), have ad-
con:;uimtive" uppmach to
knowledge exchange with stakeholders.
'l’ransdisc".plinarity requires more labor. For

example, the Future Earth program (“co-

producing“) works directly with stakehold-

¢ research schemes, frame

questions, and collect and analyze data,

at cuproducli(m will result
in more policy-relcvant
knowledge and local em-
powermcm‘ The key point
is not that one model of
knowledge pr()ducli.tm is
better than another—nor
that all models should be
fully «iptegrative” (5)—but
that many climate change
research networks invite
stakeholders 10 be part of
the community of peer ex-
the validity and relevance
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Climate services for energy @w P
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ESS partnership in EU Projects in climate services for the energy sector

Z _] EUPORIAS

SEVENTH FRAMEWORK
PROGRAMME

NEW EUROPEAN WIND ATLAS

EEPRIMAVES

(opernicus -

SPECS: Seasonal-to-decadal climate Prediction for
the improvement of European Climate Services

EUPORIAS: EUropean Provision Of Regional Impact
Assessment on a Seasonal-to-decadal timescale

NEWA: New European Wind Atlas

PRIMAVERA: Process-based climate simulation:
advances in high-resolution modelling and european
climate risk assessment

IMPREX: Improving predictions and management of
hydrological Extremes

CLIM4ENERGY: Climate for Energy
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EUPORIAS

One of the specific objectives of EUPORIAS is:

To develop a few fully working prototypes of climate services

addressing the need of specific users,

show how climate predictions could impact their decision-making processes

and ultimately encourage them to use the prototypes.
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RESILIENCE: Seasonal wind speed predictions for the Energy sector

prototype that aims to provide information on
seasonal wind speed variability based on probabilistic climate predictions.

|l requires supercomputing and a |ae—T—"

1d approximately equal for all three

Of proceSSIng tlme and expert dard and current approach, which
Jvise in the data downloading

adaptation, etc.

Data from ECMWEF, prediction
system: System 4

Global domain
Probabilistic predictions
Aggregated output in terciles:
" Above normal
" Normal

= Below normal

Operational prediction for
Winter 2015/2016



Time series of 10-m wind speed calibrated from ECMWF
System 4 and ERA-Interim reanalysis (DJF 1981-2009)
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:‘Bkko SOt A From the 6 prototypes developed
within EUPORIAS, our prototype
was selected to make a visualisation
exercise

SEASONAL WIND PREDICTIONS FOR THE ENER(

On-line visualisation tool of
RESILIENCE

Joint development between
scientists and designers

WHY? HOW?

Weather forecasts predict future wind  Based on sophisticated climate

conditions only in the range of weeks.  models, we are now able to provide Renowned da‘ta V|Sua||ser
Climate predictions look at big new ways to forecast wind conditions . '
changes over years and decades. in the next few months. Mortlz StEfaner

However, for energy traders, wind
farm managers and many others, it

would be crucial to understand wind User Interface Platform (UIP)

conditions in the next few months.

LEARN MORE LEARN MORE
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GLOBAL CHANGE SCIENCE

Stakeholders in climate
science: Beyond lip service?

[ ocal knowledge coproduction must be rewarded

gome of the networks reviewed, such as
the Climate and Development Knowledge
Network (classiﬁcd as “linking”), are fo-
cused on improving how knowledge streams
from scientists 10 relevant stakeholders.
Others, such as the Climate Action Network
for South Asia (“nmch-making"), have ad-
opted a more “cunsuiuttive" appmuch to
knowledge exchange with stakeholders.
1‘ransdisc‘.p\inarity requires more labor. For
example, the Future Earth program (“co-
producing") works directly with stakehold-
ers to help seript research schemes, frame
actively conceive, enact, and apply research questions, and collect and analyze data,
on adaptation and mitigation actions (2, with the hope that cuproducl.iun will result
3). In transdisciplinary in more policy-relevant
research, stakchn\dcrs — S— — knowledge and local em-

By Nicole L. Klenk,' Katie pMeehan,”
gandra Lee Pinel,’ Fabian Mendez," pPablo
Torres Lima,’ Daniel M. Kammen®

esearch models are evolving in
response 10 the need for on-the-
ground knowledge of climate change
impacts on cummunities. partner-
ship between researcher and prac-
titioner 1s vital for adaptive policy
efforts (D ‘I‘ransdiscimeary research
teams presem new opportunities by involv-
ing academics and local stakeholders, who

B search s, But rern t. The k int
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stakeholders in climate science can knowledge production is

petter than another—nor

research, then we cannot . .
S‘Tengthen lts SOCI(I' that all models should be

simply pay lip gervice o
the idea while treating rﬂbustness,_.when fully «ptegrative” (5)—but
many climate change

them as participants for . . that
Ethwal"'ddemmas'" research networks invite

extractive research.
We categorized 2 set  (@F€.es addrcssed,,,,” stakeholders 10 be part of

of 27 climate change re- the community of peer ex-
search networks (see supplementary ma- | perts who assess the validity and relevance
terials) that perform rarious knowledge of science itself (6)-
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p_roce_ss of developing the e
visualisation tool:
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rmation should be displayed

To h '
o %anzi/gct)ﬁd visualisation it is
_ e end user cl
_ o
:/l_wol\_led_ln all the steps of th:my
iIsualisation development

Klenk et al.
13 Nov 2015 Science

18



Wwww.bsc.es

EXCELENCIA
Barcelona ? SRR
Supercomputing
Center

Centro Nacional de Supercomputacion

Thank you!




EXCELENCIA
Barcelona SEVERO

OCHOA

e.g. Climate drivers of seasonal Variability@2‘;:‘:;:"’"”"‘”"” |

Centro Nacional de Supercomputacion

DJF Wind difference (ONI), 1981-2014 (m/s) DJF Wind difference (NAQO), 1981-2014 (m/s)
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Barcelona

Skill map for sub-seasonal e, D2
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Correlation of ECMWF Monthly Prediction System
10m Wind Speed for Jan_Feb. Forecast time 12-18.
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