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Barcelona Supercomputing Center

* Created in 2005; 350 employees
* Research, develop and manage information technology
* Facilitate scientific progress and its application in society

Earth Science Department

* Research development at global and regional scales
* Areas include: - Air quality models
- Mineral dust modeling
- Atmospheric modeling
- Climate prediction modeling
* |nnovative capacity of researchers
* Use of HPC and Big data technologies

Services Group

* Technology and knowledge transfer, via tailored services
* Key sectors of society: energy, urban development, infrastructure, agrlculture
* Interdisciplinary approach: direct engagement with end users
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Earth Sciences Department
Development and implementation of

state-of-the-art, regional and global models for
air quality, weather and climate applications

Software Development and IT Support

Climate Atmospheric
Prediction Composition

Services
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AREAS AND EXPERTISE



Air Quality Services
Air quality forecast: CALIOPE

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

Information is delivered using both
online or custom applications:

www.bsc.es/caliope

D App Store

Air quality impact assessment

Air quality modelling provides comprehensive
description of air quality problems by relating
emission sources and atmosherlc conditions
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http://www.bsc.es/caliope

Mineral Dust Services
Dust model: NMMB/BSC (in collaboration with NCEP)

Provide early-warning information to end-users about current and future dust
concentration and critical derived parameters affecting key sectors.

NMMB/BSC-Dust Dust Load (g/m" ) and 700 hPa Wind NMME/BSC-Dust Dust Load (g/m? ) and 700 hPa Wind
18h forecast for 18UTC 12 Feb 2015 18h forecast for 06UTC 21 Feb 2014
http:/ fwuw.bsc.es [projects (earthscience /[ NMMB— BSC - DUST) hitp:/ /wunw bse.esprojects /eart hscience /| NMMB— BSC— DUST/
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Mineral aust Impact assessment

Management and optimisation of operational and planning strategies in:
* Health, ground transportation, ecosystems, solar energy etc.

y BSC and AEMET (Spanish national met services) are managing the:
- *  WMO SDS-WAS NAMEE Regional Center (http://sds-was.aemet.es/)
@ Barcelona * and the Barcelona Dust Forecast Center (http://dust.aemet.es/).

Supercomputing
Center
Centro Nacional de Supercomputacion 6



http://sds-was.aemet.es/
http://sds-was.aemet.es/
http://dust.aemet.es/
http://dust.aemet.es/

Climate Services
Climate prediction modeling

* Predicts future variability of climate from monthly to decadal timescales
* Shows probabilities of possible future scenarios, alongside which is the most likely
* Demonstrates the most robust climate information currently available

Below normal% rmal% Above normal%
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C I i m ate i m p aCt aSS eSS m e nt Wind power prediction for December 12013 - February 28" 2014, issued on November 1st 2013.

* Management and optimisation of operational and planning strategies in:

Energy systems, renewable energy, agriculture, water management, transport etc.
* |dentification of sector specific vulnerabilities, risks and opportunities
* Facilitates calculated and precautionary climate adaptation action
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Climate Services
Dynamical downscaling of climatic temperature and precipitation trends

This work aims to provide an assessment of temperature and precipitation projections for
mid-21st century in the North Western Mediterranean Basin (NWMB) at high resolution.
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BODEGAS TORRES-BSC



Bodegas Torres objective
Objective: to find new regions for vineyards by

understanding how the climatic conditions of these
regions could change with in 30-40 years.
 Will B. Torres be able to plant in Curico in
30-40 years?
If not, which regions will be possible?




Climatic information relevant for vineyards

Key information that B. Torres would like to know is:
* Mean temperature in 30-40 years.

* Mean temperature for autumn-winter-spring (the period when the plant is
growing in the South pole) in 30-40 years.
* Precipitation in 30-40 years.

Any other variable?
* Surface radiation
* Humidity
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mean rcp45 temperature 2081-2100 minus 1986-2005 Jan-Dec AR5 CMIPS5 subset
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Possible approaches

1) To work with CMIP5 simulations. |

Global models (up to 1°). Availability
In the short term

mean rcp45 temperature 2081-2100 minus 1986-2005 Jan-Dec AR5 CMIP5 subset

Y

I . [Celsius]
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2) Downscaling from global simulations.

Downscaling techniques allow increasing
this resolution, which is believed to be
critical in complex topography areas.

Availability in a medium/long term.

Further developments are needed for this
region of study.
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Things to discuss

1) Definition of the area of study

2) Variables
3) Methodology/approaches. Taking into account

resources and available time.
4) Select future scenarios

(a) Global average surface temperature change
C—_—— Mean over
[ 2081-2100
| === historical
40 | == Rcp2s .

| == RCPS.5 19

(°C)

20 }

00|

RCP2.6 i
RCP4.5
RCP6.0
RCP8.5

20 b———

Barcelona 1950 2000 2050 21 00
@ gup:rcomputing

13



Barcelona
Supercomputing

Center
Centro Nacional de Supercomputacion

®

CMIP5 AND CORDEX SIMULATIONS



Proyecciones climaticas para Chile horizonte 2050

(€ Modelos globales acoplados (resolucién
espacial de hasta 1° para la componente
atmosférica) : 5° fase del Proyecto de
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(€ Modelos regionales dinamicos (mayor Modelos globales ~ Modelos regionales
resolucion espacial, pero de area limitada,
emplean los resultados de los modelos globales
como condiciones de contorno): Experimento
coordinado de regionalizacion (CORDEX) —
impulsado por el Programa mundial de
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http://cmip-pcmdi.llnl.gov/cmip5/
http://wcrp-cordex.ipsl.jussieu.fr/

CMIP5: informacion disponible

(€ Atlas de proyecciones regionales (resolucion
horizontal hasta ~ 1°)

(€ Periodos:
— 1986-2005 (historico)
— 2006-2100 (proyecciones)
(€ Escenarios:
— RCP2.6, RCP4.5, RCP6.0, RCP8.5
(€ variables:
— temperatura del aire en superficie (media,
maxima, minima)
— precipitacion
(€ Rresolucion temporal: mensual
(€ informacion disponible:
— mapas de variacion
— datos de origen
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Variacion de la temperatura del aire en
superficie en invierno proyectada por el
ensemble del CMIP5 para el 2021-
2050 respecto del 1986-2005 en el

escenario RCP8.5
mean rcp85 temperature 2021-2050 minus 1986-2005 Jan-Mar AR5 CMIP5 subset
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CMIP5: variables

(€ Promedio y percentiles
mensuales

®

Temperatura del aire en superficie
Temperatura del aire en superficie
maxima y minima

Precipitacion

Evaporacion, transpiracion,
sublimacion

Flujo hidrico (Precipitacion —
Evaporacion)

Humedad del suelo

Humedad relativa y especifica del
aire en superficie

Radiacion solar incidente en
superficie
Presion del aire a nivel del mar
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(€ Indicadores de extremos

Dias secos consecutivos
Dias humedos consecutivos
Duracién de olas de frio
Rango de temperatura diaria
Dias de helada

Duracién del periodo de crecimiento
(ndmero de dias en que la
precipitacion es al menos el doble que
la evapotranspiracion)

Dias en que la precipitacion supera 1,
10 0 20 mm

Cantidad de precipitacion asociada a
dias muy humedos o humedos
Precipitacion maxima en undiaoen 5
dias consecutivos (base anual)

Indice de intensidad de precipitacion
Dias muy frios / muy calidos

Temperatura minima/maxima diaria
(base anual)



CORDEX: informacion disponible

(€ Modelos de clima regional (hasta 0.44° de
resoluciéon horizontal) que emplean
simulaciones del CMIP5 como condiciones de
contorno

(€ Periodos:

— 1986-2005 (histoérico)

— 2006-2100 (proyecciones)
(€ Escenarios:

— RCP4.5, RCP8.5
(€ Variables disponibles:

— temperatura del aire en superficie (media,

maxima, minima)

— precipitacion
(€ Resolucion temporal: mensual
(€ Informacion disponible:

— Un dnico miembro: RC4A (regional) + EC-
EARTH (global)

@::ﬁgﬁg;gﬂengedor de datos: SMHI
Center B

Dominio definido en el proyecto
CORDEX para Sudamérica




Conclusion

(€ Disponibilidad a corto plazo:

— Proyecciones de variacion de temperatura y precipitacion a escala
estacional para los periodos requeridos a partir de la informacion
disponible en el CMIP5 (limitacion: resolucion horizontal en un area
topograficamente compleja).

(€ Disponibilidad a medio/largo plazo:

— Proyecciones regionalizadas del proyecto CORDEX (probablemente
bajo demanda a los generadores de datos)

— Proyecciones propias (desarrolladas en el ES-BSC-CNS)
(€ Cuestiones:

— Definicidon del area geografica de interés

— Necesidad de desagregacion espacial de los resultados?

— Escenarios futuros de interés?
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Observaciones

(€ Necesidad de series de temperatura y
precipitacion largas para la evaluacion
de los modelos.

(€ Fuentes:

— Bases de datos globales:
GISSTEMP, CRU, NCDC, GPCC

[Celsius]

Observaciones de redes de
estaciones locales (baja
disponibilidad)
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http://www.esrl.noaa.gov/psd/data/gridded/data.gisstemp.html
http://www.cru.uea.ac.uk/data
http://www.ncdc.noaa.gov/monitoring-references/faq/anomalies.php
http://www.esrl.noaa.gov/psd/data/gridded/data.gpcc.html
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