Barcelona
Supercomputing EXCELENCIA

Center %%‘ggg
Centro Nacional de Supercomputacion b

®©

Modeling the dust
cycle at BSC

From R&D to operational
forecast

SaraBasart(sara.basart@bsc.gs

C. Pérez Garclando, OJorba E. DiTomaso L.
Vendrell, ETerradellas G. Garci&astrillo, F.
Benincasand K .Serradell

6" DustTraining, 2527 October2017,Istanbul


mailto:sara.basart@bsc.es

BSC Earth Sciences Department

Why

Environmental modelling and forecasting Our strength ...
. researeh ...

... operations ...
... Services ...
... high resolution ...

MareNostrum
supercomputer

How

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

Climate
prediction

Implement 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
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Climate projections
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Air Quality Modelling

EMISSION FORECAST qﬁ"’x
HERMES v

ﬂ\/IETEOROLOGICAL
FORECAST

CALIOPE WRF-ARW
(www.bsc.es/caliope) -

* Quantify relation between

P . NCEP GLOBAL SIMULATIONS

emISSIOnS/ meteorOIOgy and air Initial and boundary conditions

concentration \
* Forecast air pollution episodes
* Provide and develop short and ﬂR QUALITY FORECAST CMAQ

Iong term mitigation plans NCAR MOZART4 SIAQF ARWV3.2+CMAQYS.0+ HERMESv2 + BSC-DREAMBD v2.0 PM10 (3

Boundary Conditions - SAHARAN DUST
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Domains:
Europe (12 km, 480 x 400 cells)
Spain (4 km, 399 x 399 cells)

(50 km x 50 km)
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Atmospheric Composition modelling:
NMMB-MONARCH

- Themain system is build on thmeteorological driveNMMB
- Multiscale: global to regional scales allowed (nesting capabillities)
- Nonhydrostaticdynamical core: single digit kilometre resolution allowec

- Fullyon-line coupling:weatherchemistryfeedback processeslowed
- Enhancement with data assimilationsystem
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NMMB-MONARCHData Assimilation

observations

NMMB-MONARCH coupled with a
Local Ensemble Transform Kalman
Filter (LETKF) for the assimilation of
aerosol optical depth observations

ensemble
forecast
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ensemble mean analysis
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analysis-initialized
forecast

Mineral dust application
The ensemble forecast is based on |«
uncertainties in the dust emission
scheme
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Dust AOD (550nm), Control Simulation || Dust AOD (550nm), DA Simulation
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- size distribution at emission i orin
- threshold on friction velocity o= e AERONET Validation

(DiTomascet al., GMD, 2016)
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Mineral Dust modelling: Dust sources

Natural

Understanding of he
mineral dust sources
Natural and anthropogenic
based on MODIS Deep

Frequency of Occurence DoD > 0.2

Anthropogenic (agricultural)

FoO
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Mineral Dust modelling Topography




Mineral Dust modelling Topography

Impactof the topographyon dusttransport

AT T

MSG/RGBMarch 19, 2012
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MODISAquaMarch 19, 2012

(Basart et al., AeoliaResearch2016)
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