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Development of the in-house NMMB/BSC-CTM, an online multi-scale non-hydrostatic
chemical weather prediction system that can be run either globally or regionally.

Model evaluation including data from satellites, and lidar, Sun-photometer and in-situ
networks, both for gaseous and aerosol species, covering multiple time-scales.

Development of an ensemble-based data assimilation system for aerosols using data
from satellites and ground-based observations.

Development of the in-house emission model HERMES for Spain and other selected
regions

Air quality in urban areas: enhancing modeling approaches, emissions, source
attribution and impacts

Understanding aerosol processes and effects, with emphasis on mineral dust

Contribution to a variety of in-house and external forecasting activities:
« WMO Sand and Dust Storm Warning Advisory and Assessment System
Regional Center (WMO SDS-WAS RC) for Northern Africa, Middle East and Europe.
* International Cooperative for Aerosol Prediction (ICAP).
» CALIOPE air quality system (“CALIdad del aire Operacional Para Espafa”), which
provides high-resolution air quality forecasts over Europe.
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Development of the NMMB/BSC-CTM @

Multiscale: global to regional scales allowed (nesting capabilities)
Non-hydrostatic dynamical core: single digit kilometre resolution allowed
On-line coupling: weather-chemistry feedback processes allowed
Ensemble-based data assimilation system for aerosols

‘)‘ — Janjic and Gall (NCAR/TN 2012)
I — Janjic and Vasic (EGU2012)
— Janjic et al. (MWR 2011)
NMMB/BSC- —(...)
CTMm / — Pérez et al. (ACP 2011)

— Haustein et al. (ACP 2012)

. — Spada et al. (ACP 2013)
A SNSEISIEER Y, Spada et al. (AE 2014)

— Spada et al. (2016 in prep)
— DiTomaso et al. (GMDD 2016)

VOLCANIC \
ASH — Marti et al. (in prep)

GAS-PHASE \ — Jorba et al. (JGR 2012)

— Badia and Jorba (AE 2014)
CHEMISTRY — Badia et al. (GMDD 2016)
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NMMB/BSC-CTM: Aerosol data assimi Iati@

observations

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

ensemble
forecast

ensemble mean analysis

»
»

analysis-initialized
forecast

Assimilated satellite observations, filtered for dust
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- vertical flux, Ensemble spread reduction where obs are present
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- size distribution at emission
- threshold on friction velocity
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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/m?3)
00h forecast for 00UTC 11 Jan 2017 - Europe Res: 12x12km

Information is delivered using both
online or custom applications:
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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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HERMESV2.0:

An high resolution emission model for Spain
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HERMESV2.0:
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Current and Future Works ©=""

Crowd source data for emission estimation:

» Vehicle activity data using Floating Car Data (FCD)

« Maritime activity data using Automatic Identification Systems (AlS)
Floating Car Data (FCD)
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Air quality sarcoens P 5
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Urban traffic contribution to O, concentration
19 AUG 2012 Max O (Hg/m?) 19 AUG 2012 Max Oj (ug/md)
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Air quality in urban areas

Where we are now Where we want to go
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Mineral dust: forecasting and services

GLOBAL

v' Daily dust operational forecast (global and

regional) o forecact for 1207 02 g 2018
http://www.bsc.es/earth-sciences/mineral- e
dust/nmmbbsc-dust-forecast
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v" Contribution to the ICAP multi-model
ensemble (global)
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d Sand and Dust Storm Warning Advisory and NMME/BSC-Dust Dust Losd [5/m? ) and 700 hPs Wind
. 36h forecast for 00UTC 02 Auwg 2016
Assessment System Regional Center for . G

North Africa, Middle East and Europe (SDS-
WAS RC) http://sds-was.aemet.es
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* Barcelona Dust Forecast Center (BSFC): First
specialized WMO Center for mineral dust
prediction http://dust.aemet.es
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Mineral dust: radiative effects
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