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Centro Nacional de Supercomputacion

* Created in 2005; 450 employees

* Research, develop and manage
Information technology

* Facilitate scientific progress and its
application in society




Earth Sciences Department © = O~

Centro Nacional de Supercomputacion

" Merging process between

|: I CE} Climate Forecasting Unit (@

" New structure: 4 groups (~ 50 people)

COMPUTATIONAL EARTH SCIENCES

ATMOSPHERIC CLIMATE
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EARTH SYSTEM SERVICES
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Earth System Services

OUR OBJECTIVE:

Facilitate technology transfer of state-of-the-art research
from local, national to international levels in five areas:

Air guality assessments @
Mineral Dust modelling

Weather forecasting

Climate predictions

Computational Earth Services



Earth sciences modelling: el ¢
climate and air guality modelling

Centro Nacional de Supercomputacion
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BSC-ES/AQF WRFv3.5.1+CMAQv5.0.2+HERMESv2 Nitrogen Dioxide (pg/m3)
00h forecast for 00UTC 01 Nov 2015 - Europe Res: 12x12km
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Spatial scales <
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Multi-scale models from
global to local scales




Temporal scales @ = Q-

Centro Nacional de Supercomputacion

Mineral Dust
Air quality
Meteorology

Climate predictions Climate predictions

Climate projections Climate projections
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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+HERMESv2 Nitrogen Dioxide (pg/m?)
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Air quality management: point ©@= P

performed in different
regions and terrains.
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Development of tools to
meet user requirements.
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Air quality management. Fleet @rc @z

Fleet electrification: Replacement of internal combustion vehicles by electric
vehicles

Hybrid electric vehicles (HEV)
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NO:2 (ug m-3) Max h A PMio (ug m-3) Max h
Base case; Barcelona Base case; Barcelona
o b N — o=

NO, maxh reductions:
25-30 pg m3
8-16%

PM,, maxh reductions:
<8 pgm>
2-5%

NO2 (ug m-3) Max h PM1o (ug m-3) Max h
Base case; Madrid Base case; Madrid

! NO, maxh reductions:
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PM_, maxh reductions:
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Short term forecast for solar energy
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1. Mineral dust assessment

BSC has developed in collaboration with NCEP the NMMB/BSC-

bustmodel. . pegional and global scales

= On-line feedbacks: Dust-Radiation interaction

2. Forecast system

Provides early-warning information about current and future

dust concentration and derived parameters critical for
specific sectors.

NMMB/BSC-Dust Dust Opt. Depth 550nm and and 700 hPa Wind
00h forecast for 12UTC 03 Apr 2014
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Climate predictions for wind energy
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Climate services for wind energy (B
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ESS partnership in EU Projects in climate services for the energy sector

Z _J EUPORIAS

SEVENTH FRAMEWORK
PROGRAMME

NEW EUROPEAN WIND ATLAS

EEPRIMAVES

(opernicus -

SPECS: Seasonal-to-decadal climate Prediction for
the improvement of European Climate Services

EUPORIAS: EUropean Provision Of Regional Impact
Assessment on a Seasonal-to-decadal timescale

NEWA: New European Wind Atlas

PRIMAVERA: Process-based climate simulation:
advances in high-resolution modelling and european
climate risk assessment

IMPREX: Improving predictions and management of
hydrological Extremes

CLIM4ENERGY: Climate for Energy
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e.g. Seasonal wind speed predictions @

Centro Nacional de Supercomputacion

ASSESSMENT REPORT 1: Dec-Jan-Feb 2009, US

S
Key event characterisation

i) US ERA-Interim 10m wind speed
/ R E s I L I E N c E s tercile categories (DJF 2009)
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YEAR: 2009/2010

RESILIENCE seasonal wind speed prediction

" Data from ECMWEF (European
Centre for Medium_Range Tim i f 10-m wind d calibrated from ECMWF Skill ment and probability density
We ath er FO recasts) System 4 and ERA-Interim reanalysis (DJF 1981-2009) ::::m;:::::::g:;e:slj:ls S—

.....

=%
<d-[
1
= L_
T
/,
‘i*_
_./
)
==
et |
L
o
=
=
\
Density

" We assess the global behavior |
providing probabilistic gggg

...............

00 02 04 08 08 1.0

- - & ¥ ER-iein Lowertocle 27% | iBa% 2%
€ . b ERAbiein o . 5 A | i
Narranie et e a5 40 45 50 55 6
Hodeast 8 Loveriecie Wind Speed (m/s)

Mechanisms driving seasonal wind speed variability

Time series of the Oceanic Nino 3.4 Impact of the positive phase of Nifio 3.4 on

" Aggregated output in terciles: D R e G RR
= Above normal
= Normal
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e.g. Seasonal wind speed predictions @
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RESILIENCE seasonal wind speed prediction

Time series of 10-m wind speed calibrated from ECMWF Skill assessment and probability density
System 4 and ERA-Interim reanalysis (DJF 1981-2009) function (DJF 2009 prediction)

Skill: Corr=0.543 RPSS=0.226 CRPSS=0.115
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e.g. Climate drivers of seasonal Variability@2‘;:‘:;:"’"”"‘”"” |
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DJF Wind difference (ONI), 1981-2014 (m/s) DJF Wind difference (NAQO), 1981-2014 (m/s)
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Skill map for sub-seasonal e, D2
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Correlation of ECMWF Monthly Prediction System
10m Wind Speed for Jan_Feb. Forecast time 12-18.
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Below normal (%) Normal (%) Above normal (%)

| ] H
40 55 70 85 100 40 55 70 85 100 40 55 0 85 100

Wind speed prediction for June 1st - August 31st 2015, issued on May 1st 2005.
The most likely wind power category (below normal, normal or above normal), and its percentage probability to occur is shown.
“Normal" represents the average of the past. White areas show where the probability is <40% and approximately equal for all three

categories. Grey areas show where the climate prediction model does not improve upon the standard and current approach, which
projects past climate data into the future.
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Climate predictions for wind power (@ & *" ?
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Pre-Construction Decisions: Timescales
* Wind farm planners: Site selection
e  Wind farm investors: Evaluate return on investments

* Policy makers: Understand changes to energy mix

Post-Construction Decisions: Timescales

* Energy producers: Resource management strategies
* Energy traders: Resource effects on markets
* Wind farm operators: Planning for maintenance works

* Wind farm investors: Optimize return on investments
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National and International collaborations @
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Research centers
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National and International collaborations (C Q="

Industrial partners. Air quality
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Industrial partners. Agriculture
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Thank you!

For further information please contact:

Info-services-es@bsc.es
francisco.doblas-reyes@bsc.es
albert.Soret@bsc.es
Isadora.jimenez@bsc.es




	Slide 1
	Barcelona Supercomputing Center
	Earth Sciences Department
	Earth System Services
	Earth sciences modelling: climate and air quality modelling
	Spatial scales
	Temporal scales
	Air quality management
	CALIOPE air quality operational forecasts
	Air quality management: point sources
	Air quality management. Fleet electrification
	Air quality management. Fleet electrification
	Short term forecast for solar energy
	Mineral Dust Services for solar energy
	Climate predictions for wind energy
	Climate services for wind energy
	e.g. Seasonal wind speed predictions
	e.g. Seasonal wind speed predictions
	e.g. Climate drivers of seasonal variability
	Skill map for sub-seasonal
	Summer 2015 prediction with verification
	Climate predictions for wind power
	National and International collaborations
	National and International collaborations
	Slide 25

