www.bsc.es Barcelona, 25 May 2015
Barcelona ; ? EXCELENCIA
Supercomputing OCHOA
Center
Centro Nacional de Supercomputacion

EARTH SYSTEM SERVICES

Institut Catala de Recerca de I'Aigua (ICRA)

Rafael Marcé

Albert Soret
Services — Earth Science Department

B R B Yo@d


https://www.linkedin.com/company/barcelona-supercomputing-center
https://www.facebook.com/BSCCNS
https://twitter.com/bsc_cns
https://www.youtube.com/user/BSCCNS

Barcelona Supercomputing Center

Created in 2005; 450 employees
Research, develop and manage
Information technology

Facilitate scientific progress and its
application in society

Earth Science Department

Atmospheric composition modelling
Climate prediction modelling
Computational Earth Sciences
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Multi-scale models from
global to local scales
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Mineral Dust
Air quality
Meteorology

Climate predictions Climate predictions

Climate projections Climate projections
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Research lines:
Atmospheric composition
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CALIOPE air quality operational forecasts@z::x:w«m |

Provides air quality related information for the coming days and for the
application of short term action plans for air quality managers.

BSC-ES/AQF WRFv3.5.1+CMAQv5.0.2+HERMESvZ Nitrogen Dioxide (pg/m3)
00h forecast for 00UTC 17 Jul 2015 - Iberian Peninsula Res: 4x4dkm
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http://www.bsc.es/caliope
https://play.google.com/store/apps/details?id=es.bsc.earthscience.caliope
https://itunes.apple.com/za/app/caliope/id734538360?mt=8
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Mineral dust forecasts SDS-WAS
North Africa, Middle East and Europe Regional Center

Early warning system
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Research lines:
Climate predictions
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How can we predict climate for the coming season
If we cannot predict the weather next week?

Weather forecasts The forecasts are based in the initial conditions of the

atmosphere, which is highly variable and develops a
chaotic behaviour after a few days

Climate predictions The predictions are based in the initial conditions of the

sea surface temperature, Snow cover or sea Ice,
which have a slow evolution that can range from few
months to years.
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Climate predictions and predictability @ '€

Uncertainties on initial data could be large. Deterministic Forecast
To supply for this issue: ensemble (ensemble mean)
technique with perturbed initial conditions.
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Source: S.Gualdi readapted from Trzaska (nttp://portal.iri.columbia.&du)
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CLIMATE APPLIED RESEARCH
PREDICTIONS

Validation Computational skills

PROJECTIONS Post-processing Climate drivers Data

Calibration management
RE-ANALYSES

Skill assessments
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Seasonal wind power predictions
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Seasonal predictions of Hurricanes C( B, O
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Seasonal predictions and projections .
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Thermal-sensitive period
(TSP)
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{Used for heat stress
assessment)
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Initial Vegetative Reproductive _ Maturity

Source: Teixeira et al., 2013

Winkler Index Oct-Abr Mean Temperature Oct-Abr Winter Severity Index
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IMPREX: Improving predictions and
management of hydrological extremes

= Seasonal predictions

= Skill assessments
» User engagement in the project

& imprex %

Potential applications:

» Hydroelectric power management
= Early warning systems

» Flood and drought risk assessment
» Downscaling of climate variables.
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Earth System Services partnership in @m

EU Projects in climate services

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

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

NEW EUROPEAN WIND ATLAS

Wa NEWA: New European Wind Atlas

EPFRMAER!  PRIMAVERA: Process-based climate simulation:
advances in high-resolution modelling and European
climate risk assessment

IMPREX: Improving predictions and management of
hydrological Extremes

Gpernicus — CLIMAENERGY: Climate for Energy

Europe’s eyes on Earth
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National and International collaborations (@) &= =

Research centers
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Industrial partners. Air quality
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Thank you!

For further information please contact
Info-services-es@bsc.es



