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Barcelona

Barcelona Supercomputing Center e O

Centro Nacional de Supercomputacion

Created in 2005; more than 400 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

Earth Sciences Services
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« Operational Air Quality
Forecast System.

* 6 nested domains, from 12 to -
1km spatial resolution.

« Meteorological, emission and
air quality forecast.

* Run daily on Marenostrum Il
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CALIOPE system overview

EMISSION FORECAST

. _HERMES-DIS
- 12kmx 12 km

O EMEP
inventory

METEOROLOGICAL FORECAST

HERMES-BOUP
4 km x4 km . . ;

e

NCEP GLOBAL SIMULATIONS WRF-ARW WRF-ARW

12 km x 12 km 4 km x4 km
Meteo. fields Emis. fields
AIR QUALITY FORECAST f f DESERT DUST FORECAST
BSC-ES/AQF ARWv3+CMAQV4.5 + HERMESV2+BSC-DREAMBD PM10 (jg/m?) ESE-;,]S%F:( ﬁ";”.fﬁi’?‘é"z?jifz’ﬁ",f5355,?ﬂﬁ.‘l’.ﬂ?n?ﬁ'&%‘i%’""

12h forecast for 12UTC 28 Jul 2012 - Europe Res: 12x12km

an
0320120730-00Z Column 0 BSC-DREAMBb Lowest Model Level Dust Conc. (ug/m~3)
10 1 e 60 30 0 33 s s 120 1% 50 12h forecast for OOUTC 29 JUL 12
150 SN
100 son
®
o 5N
w
P N
i 35N
»
HN 30N
s
" 0 25N
— e | 20
MOZART-4/GEOSS Forecast fiom 20120729 “ 208
15N

NCAR MOZART4 CMAQ CMAQ BSC-DREAMSb
0.52x 0.5

1.992x2.5¢ 12 km x 12 km 4km x 4 km

AIR QUALITY PRODUCTS

WEB SITE MOBILE SITE AND APP POPULATION UNDER AQI NO2 COLUMN AQl TIME SERIES PLOTS



CALIOPE System products

CALIOPE website (www.bsc.es/caliope)

Home Desciption Foreasts  Forecast Bvaluation  Publications  News

CALIOPE air quality forecast system

BSC-ES/EMEP disag. by HERMES v.2 Emissions NO2 (kg/h)
Emissions for 48UTC 06 Sep 2015 - Europe Res: 12x12km

Links

Contact

02/07/2014 - A new module has
been implemented to calculate
the superelevation of the CMAQS.0
emission plume: In-line Plume
Rise Calculation.
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Air Quality Levels for Europe

ArQuakty Forecast  Emasons Forecast

Geoprocessed Forecast
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The air quality forecast system for Spain (CALIOPE), developed at Earth Sciences Department of the Barcelona Supercomputing Center - National ~
Supercomputing Center (BSC-CNS), operationally provides air quality forecast for Europe and Spain at high spatial and temporal resolutions using a set of
models: the HERMES emission model, WRF-ARW meteorological model, BSC-DREAM8b model, and CMAQ chemical transport model, all together running at
the MareNostrum supercomputer. The system has been funded by the Ministry of Agriculture, Food and Environment (441/2006/3-12.1, and 157/PC08/3-
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BSC-ES/AQF WRFv3.5.1+CMAQv5.0.2+HERMESV2 Nitrogen Dioxide (Hg/m?)
00h forecast for 00UTC 07 Sep 2015 - Europe Res: 12x12km

 What's on CALIOPE website:

— Air Quality, Weather, Emissions, AQI Forecast. - .
— Satellite images. :

— Forecast evaluation.
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— Publications.
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CALIOPE EU mobile application



CALIOPE EU mobile application

Calidad

CALIOPE CALIOPE ol Al CALIOPE
i Calidad

I [ | I
v1.0 v1.2 v1.3 v1.6 EU v1.0
Oct 2013 Nov 2013 Dec 2013 Dec 2014 Sep 2015

* V1.0, Nov 2013 - IP domain (4x4 km resolution, 431
stations).

« v1.6, Dec 2014 - Canary Islands domain (2x2 km
resolution, 483 stations).

* Over 12,000 downloads (Android + I10S).

« EU v1.0, Sep 2015 - Europe domain version (12x12 km
resolution, 563 stations) financed by MYGEOSS
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CALIOPE EU mobile application =W
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EU Alr Quality Forecast

EU Air Quality Forecast EU Alr Quality Forecast

EU Air Quality Forecast
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Air Quality Level Stations Air Quality Level

Air Quality Level Stations Map Air Quality Level Stations

« 48-hour Air Quality forecast.

« Geolocation: Provides information for near stations by
using the user device’'s GPS.

« Search: Stations can be found by country.
« Map visualization: Stations positioned on map.



CALIOPE EU mobile application (e Qs
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« 48-hour five pollutant overlays.
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Thank you!

For further information please contact
caliope@bsc.es
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Mineral Dust
Air quality

Meteorology
Climate predictions Climate predictions

Climate projections Climate projections
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DIAGNOSTIC FORECAST PREDICTION PROJECTION
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External open data sources, used into
the models (yellow):

(e ) N e | [ Emsaons | v' EMEP emission database (CEIP, 2015)
(EU - T2km x 12km) \ P —— v' CORINE Land Cover v16 04/2012 (EEA, 2012)

v SRTM DEM v4.1 90m (CGIAR-CSI, 2008)
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Open data sources used in operational
s p— mode, downloaded daily (green):
i Data ] POST-PROCESS L : Data
LB /x e
; T e ; v GFS Meteorological initial conditions
E Forecast Evaluation ; E ‘(arE;pss’,kr:yl"ozt‘s‘,.) ,E E Air Quality Levels ‘j (U CAR/N C E P, 20 15)

v' Mozart4 /IGEOS-5 Chemical boundary and initial
conditions (UCAR/NCAR, 2015)
v' The AIRBASE AQ e-Reporting (EEA, 2015).
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