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Aim of the Earth Sciences department (@ &= Qs
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Demonstrate the ongoing value of climate services and air quality services to
the citizens and the economy through:

« The application of HPC to transfer knowledge and technology to
support adaptation to a rapidly changing environment

« Provision of services based on user-defined sectoral needs that help
anticipate the adverse effects of climate change and air quality
deterioration




EXCELENCIA
SEVERO

Communication in both directions @" Pes

Centro Nacional de Supercomputacion

* Importance of existing products for
decision-making

* Needs for new products

*  Usability of products

PROVIDERS USERS

(- Renewable energy )
- Agriculture

Climate services ==smp | - Water management
Insurance

4 h \_- Forest fires J
-

Earth Science

Urban development E
Department BSC

» Air quality services mmmmp | - Health
\_ ) W Heavy industry

- Solar energy

Dust services memm) | - Aviation
- Health

* Information of existing services and
products. Potential for new products

* Communicate how to interpret
products and uncertainties

* Added value
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From users to providers
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* Importance of existing products for
decision-making

* Needs for new products

*  Usability of products

PROVIDERS USERS

Participatory approaches for user
engagement (workshops, focus
groups, interviews, surveys...)



From providers to users

Understandable information (factsheets,
newsletters, key events, etc.)
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PROVIDERS

Information of existing services and
products. Potential for new products
Communicate how to interpret

products and uncertainties
* Added value
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The Weather Roulette
application - Innovative tools
for reaching the users
Download app:

= EUPORIAS weather roulette



https://play.google.com/store/apps/details?id=es.predictia.weatherroulette&hl=es
https://play.google.com/store/apps/details?id=es.predictia.weatherroulette&hl=es
https://play.google.com/store/apps/details?id=es.predictia.weatherroulette&hl=es
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SUCCESS STORIES -
climate & air quality services

INCREASING
\_  UNCERTAINTY

Multi-decadal
(30+ years)

Inter/multi-annual
(1-10 years)
'I\/Ionths to seasons

(1 month-1 year)

/ Hours, Days,
WWEELS
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RESILIENCE Prototype:

eveloped as part of the

EUPORIAS and CLIMAENERGY

On-line visualisation tool for
the wind energy sector

SEASONAL WIND PREDICTIONS FOR THE ENERGY SECTOR
* Robust information on the future
variability of wind worldwide
(seasonal wind speed predictions)

i « Joint development between
P £S ¢ . . . . .
X scientists, a visualisation team and

users from the renewable energy
sector

WHY? HOW?

Weather forecasts predict future wind Based on sophisticated climate

conditions only in the range of weeks. models, we are now able to provide . . .
Climate predictions look at big new ways to forecast wind conditions ° Ef‘fOI"[ In Communlcatlng
changes over years and decades. in the next few months. pI’ObabiliStiC predictions to

However, for energy traders, wind ..
farm managers and many others, it deC|S|0n'makerS
would be crucial to understand wind

conditions in the next few months.

http://www.bsc.es/ess/resilience
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Climate service for wind energy The RESILIENCE prototype
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PREDICTIONS

INSTALLED WIND POWER

0 MW

Mar 2017 - May 2017

» Energy generation and trading
Applications « Energy distribution

« Operations and maintenance planning http://www.bsc.es/ess/resilience s

SETTINGS / INFO

PREDICTED

CHANGE

Increase

Decrease

INSTALLED
WIND POWER

(MwW)

High
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Success story — air quality service

CALIOPE air quality forecast system

BSC-ES/AQF WRFv3.5.1+CMAQv5.0.2+HERMESv2 Nitrogen Dioxide (pg/m3)
00h forecast for OOUTC 31 May 2016 - Europe Res: 12x12km
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BSC-ES/AQF WRFv3.5.1+CMAQv5.0.2+HERMESvVZ2 Nitrogen Dioxide (jug/m?)
00h forecast for 00OUTC 01 Nov 2015 - Iberian Peninsula Res: 4x4km

- 43.8°N

BSC-ES/AQF WRFv3.5.1+CMAQv5.0.2+HERMESvV2 Nitrogen Dioxide (ug/m?)

42.8°N 00h forecast for 0OUTC 01 Nov 2015 - Catalonia Domain Res: 1x1km
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http://www.bsc.es/caliope/

Barcelona
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* Web & smartphone app for air
guality forecasts

» Operational air quality forecasts
for the next 24/48h for major
regulated pollutants in Europe (NO,,
SO,, O, CO, PM,,, PM, ;)

Air quality index and
population exposed

Population
Exposed

Il 12.044.096
W 12.189.647
16.126.278
Il 3.822.920
W 436.912

BUENA
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Applications

r O

CALIOPE
ico de calldad del aire

VELOCITAT
MAX IMA ] :
Health: Lf{ﬂ'{g{;;:; ' Heavy industry:
Anyone interested in the state ) Integrated assessment and
of air quality (people with control of point pollution
cardio-respiratory diseases, sources (power, incineration

small children, runners...) Urban planning: or biomass plants, cement

Effect of management Industries, etc.)
strategies to reduce
atmospheric pollution and
effects on citizens and the
environment

10



Success story — dust service

BSC dust daily forecast

» Operational dust daily forecast at 72 hours
(daily updated)

« Various variables (dust optical depth, dust
surface concentration, dust dry and wet
deposition...)

WMO Dust Centers

v' Sand and Dust Storm Warning Advisory
and Assessment System Regional Center
for North Africa, Middle East and Europe
(SDS-WAS RC)

v' Barcelona Dust Forecast Center (BSFC):
First specialized WMO Center for mineral
dust prediction
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NMMB/BSC-Dust Dust Load (g/m* ) and 700 hPa Wind
00h forecast for 12UTC 01 Aug 2017

http:/ fwww.bse.es/projects/eart hsctence | NMMB—BSC— DUSTY
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http://www.bsc.es/ess/bsc-dust-daily-forecast
http://www.bsc.es/ess/bsc-dust-daily-forecast
http://www.bsc.es/ess/bsc-dust-daily-forecast
http://www.bsc.es/ess/bsc-dust-daily-forecast
http://www.bsc.es/ess/bsc-dust-daily-forecast
http://www.bsc.es/ess/bsc-dust-daily-forecast
http://www.bsc.es/ess/bsc-dust-daily-forecast
http://sds-was.aemet.es/
http://sds-was.aemet.es/
http://sds-was.aemet.es/
http://sds-was.aemet.es/
http://dust.aemet.es/
http://dust.aemet.es/
http://dust.aemet.es/

Success story — dust service

Applications

Solar energy:
Power forecasting, mid-term
maintenance planning

Health:
Early-warning system for
people with respiratory
disorders

Agriculture:
Crop damage
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Transportation:
Visibility assessments for
airlines and flight
managements (air)
Transportation impacts
(ground)
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» Step 1: Identify user needs through participatory approaches involving
interdisciplinary groups that will guide research

« Step 2: Co-development of services ensuring that the research is user-driven

« Step 3: Include various iterations with users to incorporate user’s feedback
and ensure that the final services are understandable, useful and usable. This
allows making services operational and therefore sustainable in the long
range




www.bsc.es e e

OCHOA
Supercomputing

Center
Centro Nacional de Supercomputacion

Thank you!

For further information please contact
marta.terrado@bsc.es
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The research leading to these results has received funding from the Ministerio de Economia y Competitividad (MINECO) under project
CGL2013-41055-R, the Catalan Government and the European Commission under a RIS3CAT project and a contract for the Copernicus
Climate Change Service implemented by ECMWEF on behalf of the European Commission
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v w4ai52]
5 Welcome to Seasonal H.. <& On-line visualisation platform of the
e seasonal hurricane activity for the

oo € re/insurance sector

Seasonal Hurricane

Predictions * Brings together predictions from
different centers that specialize in Atlantic
hurricane forecasting

* Developed by a team of scientists,
graphic designers and visualisation
specialists together with the user

4TO DATE

7 PREDICTED

O  Specific section for the scientific
community & informative section for the
general public

MORE INFORN

HISTORICAL AVERAGE

PAST ACTIVITY

www.seasonalhurricanepredictions.org
16
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PLOT DESCRIPTION

Maost recent tropical cyclone forecasts from each of the

Medium-range climate predictions are useful for the adaptation of the
re/insurance sector to climate change. Applications:

 Catastrophe evaluation
* Loss estimation / Price determination

* Preparation of the claim team and client warning




