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iInformation technology

Facilitate scientific progress and its
application in society
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Examples of our research lines




WMO mineral dust forecasts O = O
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Mineral dust forecasts SDS-WAS
North Africa, Middle East and Europe Regional Center

Early warning system
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Seasonal wind power predictions
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Wind Farm in China
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Wind power prediction for December 1% 2013 - February 28" 2014, issued on November 1st 2013. E % 1.5+ 39.2%
| The most likely wind power category (below normal, normal or above normal), and its percentage @ E
probability to occur is shown. “Normal” represents the average of the past 30 years. § % = 29.5%
White areas demonstrate where the probability is <40% and approximately equal for all three categories. ,s -
Grey areas show where the climate prediction model does not improve upon the standard and current

Dec 151'2013 ¥ approach, which projects past climate data into the future.

Feb 28"2014
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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 hlgh resolution.

B WRF-EH50Ms1

WRF-EH50Ms1 Bl WRF-EH50Ms1 _

e —fgieat T

% of total preC|p|tat|on due to very wet days dally pr above
daily 95th pctl in 1971-2000

This project has been conducted in collaboration
with Servei Meteorologic de Catalunya:
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CALIOPE air quality forecast system
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CALIOPE air quality operational 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+HERMESvZ Nitrogen Dioxide (pHg/m?3)
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43 BN
250
42 8N 200
160
41.8°N 130 o - .
100 Information is delivered using both
40 87N " online or custom applications:
— /0
39.8°N
— 50
38.8°N P 20
1 30
37.8°N H 20

36.8°N

35.8°N

i i J -

J %

& oy

o {=1 (-1 o o -] L]

Barcelona
Supercompuling
Cenfer 20 mfs
Gantro Maconal g SupeComrpolacian

11


http://www.bsc.es/caliope

CALIOPE app: First Call For Innovative . 9
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Apps In the environmental and social

@@=

The CALIOPE app has Calidad | oo
been awarded del Aire
by the JRC

s Lot

n JOINT RESEARCH CENTRE

The European Commission's in-house science service

MYGEOSS is a two-year project (2015-16) by the European
Commission to develop GEOSS-based (Global Earth
Observation System of Systems) smart Internet applications
iInforming European citizens on the changes affecting their

MYG EO 55 local environment.

ENVIRDNMENT
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“WRFE-ARWV3.5 *Mapas (concentraciones, emis, meteo)

*38 niveles sigma (top 50 hPa) *AO indicel Poblacién expuesta
*IBC: GFS (NCEP) L - 12 km x 12 km
j = i

\
*HERMESv2
* Europa: HERMES-DIS (EMEP data)
* Espafia: HERMES-BOUP

v

4 km x 4 km

*CMAQvV5.0.1
* CB0O5/AERO5
. *BC: NCAR MOZART4
Quimica .15 capas/ 50 hPa

* BSC-DREAM8bV2
*PM10y PM2.5

Polvo Mineral

!CALIOP E
Prongsticojde la Calidad del Aire

* Red monitoreo Calidaé{jdel Aire: ™ "
*Kalman Filter (1D and 2D) *Satélite i ;

Prondstico calidad del aire

D Available on the
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Forecast products (24h and 48 h)

Population
Exposed

=:y= e Meteorological fields: temperature,
= precipitation, humidity, pressure, cloud
cover, wind direction and speed, among

other.
e Emissions rates and sector
contributions: nitrogen oxides (NO and
NO,), volatile organic compounds (VOCs),

carbon monoxide (CO), sulfur dioxide
(SO,) and particulate matter (PM).

e Pollutant concentrations (O,, NO,, CO,
SO,, PM10, PM2.5 and benzene):

O Hourly and maximum concentrations.
O Bias-corrected air quality forecast
based on measurements.
e Air quality index and pollution
exposure.
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CALIOPE. Possible related services @w O=
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Possible related services based on CALIOPE results:

To reduce resuspension emissions by better managing street cleaning
fleets.

Better manage water use for watering of gardens by using more
detailed meteorological information.

Forecast heat island metrological processes and prevent its adverse
effects on human health and better manage energy demand.

Meteorological and air quality Early Warning Systems (EWS) to advise
people (asthmatic population, etc.) and to establish emission reduction
measures (traffic reduction, etc.).
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Other possible synergies under development




Air guality assessment at urban scales.
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Further understanding of local scales processes to allow the
assessment of sustainable management of urban areas within the
SmartCities context by using two key-elements:

* microscale atmospheric models
* observations from smart infrastructures

From global to regional scales Next step: microscale



Air guality assessment at urban scales.
Strategy: interdisciplinar approach

CDF air quality at microscale
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Meteorological Emission Air quality
core module module

Smart
Infrastructures

CASE dep. + Earth Sciences dep. + Computer dep.
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Vehicle activity: Floating car data (FCD) Servommputing &
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Collects real-time traffic state information from
individual vehicles equipped with positioning
(GPS) or cellular-based (e.g. GSM, GPRS) systems

: ; : 3™ party smartphone navigation
TomTom in-dash navigation \ /

Speed. Very high spatial and temporal resolution

Brower (2014)
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Extended Floating Car Data (xFCD)
Beside the vehicle speed, there is a whole range of other operating and switching
data available in digital form on the bus systems of modern vehicles
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Thank you!

For further information please contact
Info-services-es@bsc.es
albert.soret@bsc.es
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