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EXCELENCIA
Barcelona SEVERO

Supercomputing and eScience

Centro Nacional de Supercomputacion

+ Grupo de Modelizacion Molecular y Bioinformatica (U. de Barcelona, M. Orozeo)
+ Grup de Bioinformatica del Genoma (Centre de Regulacid Gendmica, R. Guigo)

« Grupo de Biologia Estructural Computacional (Centra Nacional de Investigaciones
+ Barcelona Supercomputer Center, Computer Applications for Oncalagicas, A. Valencia)

Science and Engineering Dep. (BSC-CNS, M. Valero)
+ Grupo de Arguitectura de Computadores (U de Malaga, .
E.Lépez Zapata) Grand Challenge in
+ Grupo de Ciencias de la Tierra (BSC-CHNS, J. M. Baldasano)

i : ”
Life Sciences + Unidad de Contaminacion Atmosférica (CIEMAT, F. Martin)
T + Grupo de Diagnostico y Modelizacian del Clima (U. Complutense de

Library and applicati Grand Challenge in gadnd‘ R. Gadrciz\-Herrera) Metereoloia (Universiiad d
. . w f » + Departmento de Astronomia y Metereologia (Universidad de
optimization Earth Sciences Barcelona J. Lorente) afa
« Grupo de Astrofisica Relativista y Cosmologia (U, de
. . Valencia, J. M. Ibafiez)
g:;z%ﬁﬂ”:ﬂ??g;g?&p;m:ng \C',:;Tf;j Computer Sciences Sys‘tem software Grand Cha"enge in + Grupo de Simulacian Numérica de Procesos Astrofisicos
+ Grupo de F'mcesamlenfm P.araleln Sisternas Distribuidos for future S e C " ics” {nstitto de Asirofisics de Canarias, F, Morene)
pod 'Y AStl’Oph\jSICS + Grupo GAlA de Astronomia Galactica (U. de Barcelona
(U. Autdnoma de Barcelona, A. Ripell) Supercomputers J. Torra) '
« Grupo de Astrofisica y Cosmologia Computacianal
(U. Autdnoma de Madrid, G. Yepes)
Architecture :
Grand Challenge in
of future s T . .
Eng|r‘|eer|r‘|g + Grupo de Mecanica de Fluidos Computacional (U. Politecnica de
+ Barcelona Supercomputer Center, Computer Sciences Supercomputers — | Madrid, J. Jiménez Sendin)
Departrnent (BSC-CNZ, M. Valero) ) G d Chall i « Unidad de Simulacion Numérica y Modelizacion de Procesos
+ Grupo de Arquitectura y Tecnologia de Sistemas ran allenge in (CIEMAT, M. Uhlmann)
Infarmaticos (U. Complutense de Madrid, F. Tirado) “Material Sciences” —
+ Grupo de Arguitectura de Computadores (U de Zaragoza,
V. Vifals)
» Grupn de A”E{UWEETL_”’? y Tecnologia de Computadores (U. de +Grupo SIESTA (U. Autdnoma de Madrid, J. M. Soler)
Cantabria, J. . Beivide) «Lahoratario de Estructura Electrénica de los Materiales del Instituto

de Ciencia de Materiales de Barcelona ICMAE (CSIC, P. J. Ordején)

« Grand Challenge in Earth Sciences:
Characterizing parallel performance of air quality and climate models
Adding complexity to models in Earth Sciences

Exploit higher resolution configurations Sgec

Supercompubacuon y eCiencia 1



EXCELENCIA
SEVERO

From the Consolider © = Qs

Centro Nacional de Supercomputacion

Lessons from the Consolider;
* Further interaction CS-ES

* Improvement of CALIOPE air quality Com’T‘“”'“eS negded_ :
model (BSC-ES, BSC-CS) e of « Training of ES scientistin CS

* Create stronger links among

* Enhancement of CHIMERE model — new air quality : _
heavy metal and Hg chemistry (CIEMAT) models Spanish ES community
- Improved urban scale CFD models » Need further optimization of codes
(CIEMAT) BSC-ES, CIEMAT « But also, a more rational
management of the data
S « Enhancement of mineral dust model

 Scalability and performance analysis of
WACCM (UCM, BSC-CS) (BSC-ES)
- Analysis of climate simulations with » Development of full aerosol component

WACCM (UCM, UB) Scalability, for NMMB/BSC-CTM model (BSC-ES)
. Atmospheric dvnamics with Alva svstem performance, » Performance of NMMB/BSC-CTM model
P y ya sy optimization BSC-ES. BSC-CS
(BSC-ES, BSC-CASE) (BSC-ES, -CS)
Ao\ SyeC
%o%o 2 05? Development
Scalability of " & of coupled
Models chemistry
models

UCM, UB, BSC-ES
BSC-ES 2



STREAM (Stratospheric and
Tropospheric ReskEarch And Modeling)

group

(1) Dpto. Fisica de la Tierra Il, Universidad Complutense de Madrid
(2) Instituto de Geociencias, CSIC-UCM, Madrid




Who we are

Research About Us

Permanent Staff

Postdoctoral Researches

PhD. Students

Former Members

People Monographs Publications

Permanent Staff

Ricardo Garcia Herrera
Professor

rgarciah(at)fis.ucm.es

Postdoctoral Researches

David Barriopedro Cepero
Researcher

dbarriop(at)fis.ucm.es

PhD. Students

Froila Maria Palmeiro Nufiez

fm.palmeiro(at)fis.ucm.es

Javier Mellado Cano

jamelladocano(at)gmail.com

http://stream-ucm.es/

Collaborations Contact

Natalia Calvo Fernandez
Associate Professor

nataliac(at)fis.ucm.es

Carlos Ordofiez

Researcher

Leo Carro Calvo

Researcher

Maddalen Iza San Juan

m.iza(at)ucm.es

Antonio Sanchez


http://stream-ucm.es/
http://stream-ucm.es/
http://stream-ucm.es/

What we do

-

Research About Us People Monographs Publications  Collaborations Contact

Stratospheric and Tropospheric REsearch And Modeling

The Stratospheric and Tropospheric REsearch And Modeling (STREAM) group is a research team of the Universidad
Complutense de Madrid devoted to the analysis and modeling of the atmospheric circulation and climate variability. Currently,
the group has about ten members, including permanent staff, post-doctoral and PhD students, with an intense international
activity and a dense network of collaborations. We have more than 10 years of experience in the field. The research activity of
STREAM is organized around four main topics: climate reconstruction in the last 500 years; tropospheric climate variability,
dynamics of the middle atmosphere and extreme events.

Stratospheric Dynamics Tropospheric Climate Climate Reconstruction Extreme Events
(Middle Atmosphere) Variability and Change

Universidad Complutense de Madrid Dto. Fisica de |la Tierra. II Facultad de CC Fisicas




How we do it

» Observational networks and reanalysis products
» Documentary sources and climatic proxies
* Climate Model Simulations




Global Climate models

« Mathematical representation of climate and its variability based on:

* i) 3-D thermo-hydrodynamic (primitive) equations that are numerically solved at the gridpoint
scale under prescribed boundary and initial conditions;

* ii) parametrizations of the subgrid-scale processes that cannot be explicitly resolved.
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CESM - WACCM model

Based on the “low-top” Community Atmosphere Model (CAM)
1.9°x2.5° spatial resolution. 66 vertical levels (0-140 km). 30 minute time step
MOZART chemistry package + LMT processes

Forcings: ( GﬁM-CHEM)]

» Greenhouse gases
- Manmade aerosols Amﬁﬁ?ere Top Atm
« Volcanic eruptions (WACCM)

= Solar variability

( Land )

(CLM)

(Carbon-Nitrogen Cycle
Dynamic Veg)

{Bfogeochem )

( Ocean

, (POP)
E Biogeochem ] (x1°)
Marine Eoosystemﬂ




Component configurations

Design of simulation: control vs forced simulations.

Mixed sequential/concurrent execution between atm/Ind/ice and och components.

A user can define how many nodes should be allocated for each component.
MPI and MPI1+OpenMP parallelism.

atmosphere ocean
WACCM/CAMChem .
free-running
e : e static
S Speclied ChemISter (pre-industrial or data
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Q|  free-running < X observations
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data data
free-running observations free- [ sphservations
runnin
climatology g climatology
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Clusters running CESM-WACCM

Ranking Top500 List / Green List 91/185

Max. / Peak Performance 0.9/1.1 PFLOPS

Arquitecture Computer Cluster IBM iDataPlex DX360M4

Processor Intel SandyBridge Xeon E5-2670 8C 2.6GHz
Nodes / Processors 3,056 / 48,896

Memory 100.8 TB

Disk / Archive Storage 2,000/8,500TB

Interconnection Infiniband FDR10, GbE

(ON) SUSE Linux Es



Clusters running CESM-WACCM

Yellowstone Environment

Yellowstone
Geyser & HPC resource, 1.5 PFLOPS peak
Caldera
DAV clusters o

,
‘_
v
L

Science Gateways  Data Transfer
RDA, ESG Services

'/ ‘ColpSlbal & Information Systems Laboratory

Remote Vis Partner Sites XSEDE Si ¥

Yellowstone NCAR (National Center for Atmospheric
Research)

<
3
©

Ranking Top500 List / Green List 5717198

Max. / Peak Performance 1.3/1.5 PFLOPS

Arquitecture Computer Cluster IBM iDataPlex DX360M4

Processor Intel SandyBridge Xeon E5-2670 8C 2.6GHz
Nodes / Processors 4,536 /72,576

Memory 1446 TB

Disk / Archive Storage 16,000 TB

Interconnection Infiniband FDR10, GbE

(ON) Red Hat Linux



Performance

« Model does not scale linearly at MR. With more than 256 cores, the cost increases a lot (due to
multiple communication needed between more nodes?)

« The costis not improved if model is executed with MPI + OpenMP libraries (i.e., the ratio of
simulated years / use of nodes is not improved).

Performance Cost - BSC
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Post-processing data analysis

CESM output files are (x,y,z,t) in netCDF format, and may be analyzed with standard analysis

tools, including NCO, NCL, Matlab, IDL and diagnostic packages (GEOV).

« Massive storage is required.

1]

Typically output involves ~60 GB per simulated year (i.e., 0.6 TB per 100-yr simulation).

CESM-WS/ CESM Model
atewa
create_case
.Jconfigure

<casa>.compile

<case=.submit

Post-processing

Post-processing
Engines

NCO

=

/]

MCL scripts

%| [Volumes/Data/Models/ccsm/run/b40.20th.2deg.wset.001/atm/hist/b...
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SOLIN Al [0, 000 [ EREWEIR SN 1 112003 0000
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Upcoming needs

PALEOSTRAT will aim to investigate the impact of the stratosphere on the climate using Last
Millennium (LM) simulations.

Objective 1: to better understand the stratospheric variability its responses to external and
internal forcings.

Objective 2: to characterize the role of the stratosphere in the climate of the LM, addressing the
discrepancies between models and reconstructions.
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Issues

@ Highly valuable
@ Technical support (changes in compiler, etc.)
@ # of accepted proposals

@ Recommended

@ Increasing demand involves doubling the requirements in terms of CPU time
and # of cores.

@ Optimization (reducing the cost by improving parallel processing, scalability,
etc.)

@ Highly recommended
@ Massive storage system.



Modelizacion Atmosféricay
Supercomputacion
SyeC
Grupo de MCA - CIEMAT

Fernando Martin
Division de Contaminacion Atmosférica
CIEMAT

Reunion SyeC, Barcelona Abril 2017
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Grupo de Modelizacion Contamina
Atmosférica (MCA — CIEMAT)
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Modelizacion de atmésfera urbana
Modelos CFD-Street-canyon
Parametrizaciones capa limite. Modelo WRF
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07 jullo 2010 00

DESARROLLOS APLICACIONES

 Modelizacién a macroy Investigar procesos atmosféricos
mesoscala. * Episodios de contaminacion

Modelo GEOSCHEM, WRE/CHIMERE Ep/sod/f)s de contaminacion (ozono, NOx, PM)
* Climaurbano

* Modelizacion a escala urbana Isla térmica urbana, olas de calor, efecto aire acondicionado

Parametrizaciones urbanas, modelo vegetacion, tejados verdes, etc

WRF/BEP/BEM Apoyo a administraciones

 Modelizacién en calles e Evaluacion de calidad del aire

Modelos CFD — Street Canyon Cumplimiento de legislacion sobre calidad del aire

e  Modelizacién quimica . rReedpersesentatlwdad de estaciones y disefio de
.atmOSferlca. - * Mejora de la calidad del aire

Mejoras en mecanismos quimicos (SOA), Implantacion de BATs en industrias, efecto vegetacion,

metales pesados, benzopireno, etc. trdfico, calefacciones, pavimentos fotocataliticos,

Instalacion EUPHORE * Prediccion de la calidad del aire

* Modelizacion emisiones EAlNRIE, Ayt

* Emergencias

. ., Ataques terroristas (M. Defensa), accidentes (Incendio de
* Combinacion modelos Y Sesefia), erupciones volcanicas (Eyjafjallajokull, Islandia).

mediciones
Meétodos geo-estadisticos, Kriging

Emisiones de particulas focos difusos
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Atmoésfera urbana: clima y calidad del aEiré

Isla de Calor urbana de Madrid,
Efecto de Aire Acondicionado

Corero de Investpcones
Y COMPETITIVI Enerpeicn, Mesoanberaies
Tecidgic

Programa TECNAIRE, calidad del aire urbana,
herramientas de monitorizacion y modelizacion

Ten UNION EUROPEA -
ai Fondos Estructurales
... Comunidad

| de Madrid

2200LST AT, = 2°C

Meteorological Conditions
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from Mesoscale
v Meteorological Simulations
Neutral Atmospheric &

Conditions S =5,
CFD-RANS
Simulations
Input Da(al 8. ¥
z
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-:> Weighted Average of
Traffic Emission CFD-RANS Simulations
Model

420

55555

Proyecto EXCLUR PE-Retos
Olas de Calor
Fuertes inversiones térmicas
Desarrollo de modelos especificos




Mejora de calidad del aire

FP7 EU APPRAISAL Project

\.:L, A
e . A Appraisal project
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Lineas futuras — MCA

Modelizacion Atmosférica a escala europeal/global: Modelos Macroescala
— Concentracion y deposito de contaminantes, Intercomparacion de modelos, BenzoPireno,
tendencias y efecto del cambio climatico. (Proyecto EURODELTA, Convenio de Ginebra (TFMM)
y EG-MAPAMA)

Modelizacion Atmosférica a escala nacional:: WRF/CHIMERE vy
CALI\/IET/CALPUFF

Episodios de contaminacion

— Emergencias.

— Evaluacion de la calidad del aire. (EG MAPAMA) =» Modelos WRF/CHIMERE y Combinacion de
modelos y mediciones (mejora de técnicas geoestadisticas)

— Mejora de la Calidad del Aire (EG MAPAMA).

* Impacto de Directiva de Techos Nacionales de Emisién en Calidad del Aire.
» Efectos de medida de mejora, impactos en salud y costes/beneficios.

Modelizacion Atmosferica en ciudades/calles: WRF/CHIMERE y CFD-

Street Canyon

— Parametrizaciones flujos de energia para modelos (WRF) = Clima urbano (isla de calor, olas de
calor, confort térmico) y episodios de contaminacion (inversiones térmicas), tejados verdes, datos
de temperatura con smartphones (EXCLUR y NCAR-USA)

— Mejora de modelos CFD (quimica, enlace con modelos a mesoscala, etc)

— Representatividad espacial de estaciones de medida de la calidad del aire = modelos CFD
(FAIRMODE).

— Exposicion de la poblacion a la contaminacion (TECNAIRE, LIFE RESPIRA)

— Prediccion de la calidad del aire (PRECOZ)

— Impacto de medidas de mejora de calidad del aire en ciudades y distritos (TECNAIRE)

— Modelizacion de impacto de vegetacion urbana en calidad del aire (LIFE RESPIRA)

Ciemat
O i
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Vision de Modelizacion Atmosférica
y Supercomputacion

Simulaciones con modelos atmosféricos con grid 3D buscando siempre:

— dominios espaciales mayores, (mas grid cells, mas operaciones):
* mesoscala (100 km =» 1000 =» 10000 km)
* Microescala urbana (1 km =» 10 km = 100 km)
— mas resolucion, (mas grid cells, mas operaciones):
* mesoscala (1 km =» 200 m)
* microescala urbana (10 m =» <1m)
— simular mas procesos fisico-quimicos (mas operaciones):
* Mesoscala: mas contaminantes (PAHs, metales pesados, POP, etc), quimica mas detallada, capa limite
urbana, etc
* Microscala urbana: procesos quimicos en CFD, enlaces con modelos emisines trafico alta resolucién,
enlace con modelos mesoscala, etc
— técnicas mas precisas (exigen mas resolucion y mas operaciones en muchos casos):
* Modelos CFD (RANS =» LES =» DNS).

Todo va en la linea de mayor carga computacional.
Es necesario:
— Mas potencia de calculo, se deberd multiplicar por 10 o mas en proximos 10 afios.
— Mayor velocidad de proceso para al menos mantener los tiempos de calculo actuales
con los dominios mayores, mayor resolucion, mas procesos y técnicas mas precisas.



BSC Earth Sciences Department C( e, DO

What

Environmental forecasting

How

Develop a capability to model air quality
processes from urban to global and the
impacts on weather, health and ecosystems

Implement a climate prediction system for
subseasonal-to-decadal climate prediction

Develop user-oriented services that favour
both technology transfer and adaptation

Use cutting-edge HPC and Big Data
technologies for the efficiency and user-
friendliness of Earth system models

EXCELENCIA
VERC

Centro Nacional de Supercomputacion

Why

Our strength ...
research
operations
services
more than 60 people working together

Climate
prediction




9 EXCELENCIA
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Barcelona B

Supercomputing )
Center
Centro Nacional de Supercomputacion

CALIOPE real-time air quality forecasts (@

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+HERMESv2 Nitrogen Dioxide (pg/m3)
00h forecast for 0OOUTC 11 Jan 2017 - Europe Res: 12x12km

Information is delivered using both
online or custom applications:

62°N B BT O TR X |
BSC-ES/AQF WRFv3.5.1+CMAQv5.0.2+HERMESv2 Nitrogen Dioxide (ug/m3)
00h forecast for OOUTC 11 Jan 2017 - Iberian Peninsula Res: 4x4km
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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

EXCELENCIA
SEVERO

Air quality planning: Electrification (i P

Centro Nacional de Supercomputacion

NO:2 (ug m-3) Max h PMio (ug m-3) Max h NO:2 (ug m-3) Max diff h PMio (ug m-3) Max diff h
Base case; Barcelona Base case; Barcelona High - Base case; Barcelona High - Base case; Madrid

PM,, max
e 4 <8 pg m?
y, & 2-5%

9)

7 B e)
NO:2 (ug m-3) Max h PMio (ug m-3) Max h NO:2 (ug m-3) Max diff h PMi1o (ug m-3) Max diff h
Base case; Madrid Base case; Madrid High - Base case; Madrid High - Base case; Madrid

PM,, maxh reductions:
<6 ug m?
2-4%
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Programa para mejorar la calidad del aire
de la Zona Metropolitana
del Valle de México
2011-2020

. EATADO DE MEXICO -

Prondstico de calidad del aire y meteoroldgico para la
CDMX

Inicio Pronéstico de cali 2| aire Prondstico meteoroldgico Valores maximos para el indice
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http://www.aire.cdmx.gob.mx/privado/pronostico/
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The future of urban air quality

Centro Nacional de Supercomputacion

Where we are now Where we want to go
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The type of signal to be predicted @"
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Ranking of the 2016 annual mean temperature over the last 37 years
from ERA Interim.

Annual mean 2m temperature
Rank of year 2016 (reference: 1979-2016)
_ Warmest
(17.3 %)

Coldest
(0.5 %)

Data: ERA-Interim. Figure: F. Massonnet - BSC
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Verifying with uncertain observations (@) &= ?
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Need to take into account the large observational uncertainty in
the forecast quality estimates. Models can also be used to
estimate the quality of observational estimates.

Correlations of Nifno3.4 SST
from 110 forecasts
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Massonnet et al. (2016, Science) Correlation when using ERSST4 .
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Drift helps uncovering model errors (( =
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Correlation between 1t of May total soil water content and 31-day
running mean of variables from the SPECS multi-model seasonal
forecast (top) and ERAInt (bottom) over North American Great Plains.

The model shifts quickly to excessive land-atmosphere coupling.
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Effect of increasing the resolution i £

Forecast quality from EC-Earth3.1 seasonal hindcasts (1993-2009,
Glorys2vl, ERAInt and ERALand initial conditions). Solid for ESA-CCI and
dashed for ERSST. Blue for high resolution ocean and atmosp* \(\zed for
high resolution ocean, black for standard resolution. Qg\
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Prodhomme et al. (2016, J. Climate)
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Performance activities at BSC = W
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Collaboration with computer sciences
department

BSC performance tools

EXTRAE PARAVER DIMEMAS CLUSTERING TRACKING FOLDING

MPI| communications optimizations

Reducing p2p and collective
communications overhead

Exclude land processes in NEMO

Finding an optimal domain decomposition

Explore mixed precision

Which precision is needed in NEMO?

10

A —_—

. B “ - Potential overall
S, . [ improvement:
a ]
> "/ v 2X
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e ecson  Miguel.castrillo@bsc.es
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0 512 1024 1536 2048
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NEMO optimisation @ e D
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MPI message packing Convergence check reduction
Taking in account that NEMO is really sensitive to latency, Some routines use collective communications to perform a
messages aggregation is the best way to reduce the time convergence check in iterative solvers. The cost of this verifications
invested in communications. Therefore, consecutive is really high, reaching a 66% of the time. Wherever the model
messages have been packed wherever the computational allowed it, we reduced the frequency of this verifications in order
dependencies allow to do so. to increase parallel efficiency.

Eight small messages

. Computation

. Computation

. Communication . Communication

One big message

Reordering

In order to apply the message packing optimization to as
many routines as possible, it was necessary to rearrange
some computation and communication regions, taking
into account the dependencies between them, to reduce

.
"' “
Ilj«g\\
the number of messages. This way it was possible to
compute (and communicate) up to 41 variables at the
same time, resulting in a dramatic reduction of the B computat
. omputation

granularity.

. Communication

O. Tintd, M. Castrillo (BSC) 38



NEMO optimisation @ . 0 s
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Speed up of the NEMO3.6 (ORCA025L75) code when switching
some parts of the code from double to single precision.
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NEMO-related activities at BSC @" =
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NEMO: SST

s coupled 0RCA1?-T1279, 1?90-03-10|
T adiip- o, EC-Earth GLOBAL ORCA12-T1279

(ocean and atmosphere at ~15 km!)
NEMO

[ F ORCA123
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IFS: T2M, coupled ORCA12-T1279, 1990-03-10
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Some ideas for a future activity @w ?z‘cz_g
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Earth sciences has struggled to benefit from the network: many
more actors exist at the Spanish level, need to work together.

Adapting to the evolving HPC technology is a challenge: it proves
almost impossible to make the most of a rapidly evolving
technology (heterogeneous nodes, software, mobile data capture,
visualisation, etc.) without dedicated resources.

A new paradigm has come to stay, user-driven research:
opportunities appear in a context where research and services are
closer together in an area of clear social impact like Earth sciences.

Heterogeneity: link to and merge our data with communities with
larger impact (urban, arts, social).

Data, storage and standards: the community has no mean to
efficiently share the large volumes of data (observations and
simulations) generated (close to 500 TB per year of public data only
at the BSC) and provide basic analytics services.
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Jasmin: a national storage solution @ -2 ¢

A Petascale storage and cloud computing for Big Data
challenges in environmental science offering data-
Intensive computing (bringing compute to the data) and
flexible data access.

 Nodes in the UK connected with 1 Gbit/s links.

* National funding: e-Infrastructure capital investment by
the UK Government (NERC and NCAS).

.ﬁ [:::{r;:;z] . | cz:: ..
Curation Analysis Environments
Infrastructure
43




Jasmin: a national storage solution (( SN ?
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e 93 PB of Storage divided in JASMIN-CEMS JASMIN-CEMS Storage

(Panasas 4.6 PB — 6.6 PB raw)
(3.5 PB JASMIN, 1.1 PB CEMS)
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SDS-WAS: some things are done

NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) RE@ION;\L CENTER
WMQ Sand and Dust Storm Warning Advisory and Assessmem‘ System (SD5-WAS)

Home

> About us

> Forecast & Products

v

Projects & Research

v

Materials

* News

v

Events

v

Public Newsletter

v

Users Newsletter

v

SDSAWAS Survey

Search

Latest News

Released article introducing a
new climatological index that
modulates dust activity over Sw
Asia

Jan 13, 2016

Materials from the workshop on
the health impact of dust held in
Amman

Dec 17, 2015

National Observatory of Athens
contributes to the SDS-WAS
model intercomparison

Dec 17, 2015
Upcoming Events

34th National & 2nd
International Geosciences

You are here: Home

Northern Africa-Middle East-Europe (NA-ME-E) Regional Center

by Francesco Benincasa — last modified May 29, 2012 03:33 PM

Outstanding
Latency in the provision of numerical forecasts
WMo Bulletin: Airborne Dust article

Kick-off meeting of the WMO SDS-WAS Steering
Committes

The edge of crisis: Dust and sand storms

New product to monitor dust events

Dust forecasts

WMO SDS-WAS N_Africa-Midgle East-Europe RC
urface

‘ancentration (ug/m?}
06h 09 FEB 2016 iH+18)

Compared Dust Forecasts

Dust observations

20000

Subscribe to the Public Newsletter!

To be informed about our activities, news and
events related to dust. Frequency is almost
monthly.

Portal manual

Please find a brief manual here.

s raatdt aphea’ by.w

Forecast Evaluation

EXCELENCIA
SEVERO

Barcelona i ! A
Supercomputing )
Center

Centro Nacional de Supercomputacion

GOBIERNO MINISTERIO /\ 1 /Vl a—
N DE MEDIO AMBIENTE
DEESEANA Y MEDIO RURAL Y MARING ‘ L—

Agencia Estatal de Meteorologia
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Research and development
warning advisory &
assessment system

Ensemble of models provided by
various international partners
Provides:

. Model inter-comparison

. Multi-model products

. AERONET evaluation

. Satellite (MODIS, ...) evaluation
. Numerical scores (BIAS, ...)

. Datasets download

The system is managed

by a consortium of
AEMET and BSC in
Barcelona, Spain 45
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