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forecasting and warning to suppress the impact of Sand and Dust Storm
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Transferencia de tecnologia:
Estudios de impacto ambiental

Desarrollo modelo global de
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CALIOPE Air Quality Forecasting System

GLOBAL SIMULATIONS
Initial and boundary conditions

METEOROLOGICAL FORECAST FOR SPAIN

EMISSION MODEL
HERMES developed at BSC-CNS

High resolution (4 km)

CALIOPE:
Air Quality Forecasting
System

EUROPEAN METEOROLOGICAL AND AIR
QUALITY FORECAST
High resolufion (12 km)

s ki vty Forecot CUADWS. Suphr Diide (ug/m)
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AR QUATITY FORECAST FOR SPAIN

AAIR QUALITY FORECAST FOR HOT-
SPOTS REGIONS

Madrid and Barcelona (1 km)

'MINISTERIO
|DE MEDIO AMBIENTE
Y MEDIO RURALY MARINO
C Sup-m-mmmnl

E %@% BECRER | mmm.mm.

i mem

3 EINNOVACION

\CSIC|

High resolution (4 km)

SAHARAN DUST OUBREAKS
Dust Regional Aimospheric Model (DREAM)

METEOROLOGICAL AND AIR QUALITY
ON!

Qual-real time air quality data from stations

Dynamics and model evaluation

Surveillance and model verification

SATELLITE OBSERVATIONS
PARTICULATE MATTER OBSERVATIONS
Dynamics and model evaluation
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http://salam.upc.es/caliope

Resolution improved to 12 km for all
Europe, 4 km for the Iberian peninsula,
and 1 km for hot spot regions within
MareNostrum Supercomputer

Water vapour
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Ermissions for 00z 31 MAR OB — Eurape Re:

Residential and
commercial

Onroad, ships and
aircrafts fraffic

Industry and electric
generation

Biogenic emissions

Land use map.
« Emission factors and
biomass

© Metcorlogical
information (air temperature,
solar radiation)

© Roads (wban streets, roads,
etc), LTO cycles and ships routes
ekl and monthly

Location (point/area)
Production  clecric
generation

o Emis

Density population map
Combustbles consume
Emission fuctors
Solvent use

Waste generation

profiles
+ Distibution of the vehicles
Velocity by road type
+ Mecorological information
(air temperature)

Type of combustibles

intensity
 Chimney height / diameter

NO,, VOCs, €O, SO, pariculate
matter, €O, CHy and N:O

NO,, VOCs, €O, S0, partculate
matter, €O, CHy and N:O

. gation of archives (4x4 kan, 1x1 kim grid sze)
+ Visalization and analysis of the resuls . ci don (vertical layers)
+ Management information tool + Database resolution (1 - 4 km grid size)

+ Generation of ne(CDF eission files
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[wrf-Control

real.exe

Meteorology [ [Europe-izkm
real.exe + ndown.exe
Spain-4 km output
WRFtoHERMES

Chemistry

BCON Spain 4km
CCTM Spain 4 km
|Images Spain 4 km
Total

1CPU

8 CPUs
128 CPUs
192 CPUs
256 CPUs

Emissions HERMES
MCIP Europe-12 km
Emissions Europe 12 km

e Workflow of a 48 h high-resolution air quality simulation of Europe at
12 km and Spain at 4 km

r

2.7 6B
18.15 GB
147 GB
15.05 GB
0.05GB
6GB
6.7 GB
4.6 GB
26.8 GB

5.6 GB
3.2GB
012 GB
222GB

112.65GB
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Implementation of and

into the most recent parallelized and
non-hydrostatic version of the NMM/ NCEP
model, with application either as a limited
area or global model

- Increasing resolution
-> Global model domain
- High resolution dust forecast

Temperature field from UMO

310
306
302
298
294
290
286
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278
274
270
266
262
258
254
250
246
242

238

Eta model

ESMF/NMM-b model

Regional model

Global/Regional model

Hydrostatic Non-hydrostatic
Eta coordinate Sigma coordinate
Arakawa E-grid Arakawa B-grid

Convection parameterization

Microphysical convection

*NEW GENERATION OF EARTH SYSTEM MODELLING
FRAMEWORK (ESMF) IN MARENOSTRUM PARALLELIZED

ENVIRONMENT

*IMPLEMENTATION OF MINERAL DUST MODULE

*IMPLEMENTATION OF FULL CHEMISTRY COMPONENT ON-

LINE

*CODE IMPROVEMENT AFTER BENCHMARK AND

PERFORMANCE STUDIES

234
230
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19-05-06 00z level 40 dust conc. (ug/m*3), wind
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e NMMB results V vertical cross section dust extinction coefficient (Ouarzazate)
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e To enhance the ability of participating countries to establish and improve systems for
forecasting and warning to suppress the impact of Sand and Dust Storm

by

e Establishing a coordinated global network of Sand and Dust Storm forecasting

centers delivering products useful to a wide range of users in understanding and
reducing the impacts of SDS

North Africa, Middle East and Euoe '

BSC-CNS

China Meteorological
Administration (CMA)

Xiao Ye Zhang
\ xiaoye@cams.cma.gov.cn

AEMET, Spain
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Need for high
resolution in Europe
for climate

mulations

MAIN OBJECTIVE:

ESTIMATE CLIMATE CHANGE
IMPACT ON AIR POLLUTION
AND METEOROLOGY OVER
EUROPE

Trends in exireme events:
torrential precipitations,
heat waves, droughts, air
pollution episodes,
affecting human health
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GISS ModelE at BSC—CNS Precipitation Anomaly mm/day (1951—-13980)
Year 2010, BAU scenaric — Global Res:2x2.5

BSG—ES OMAGWA.6 Ozone 1—hr Waximum (ug/m3)
August, Seenarie 2000—Scenaric B1 2030 — Mediterranean Res:20x20km
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The BSC-CNS Earth Science Department:

Dir: Dr. José M. Baldasano

Dr. Oriol Jorba

Dra. Maria Gongalves
Dr. Santiago Gassé
Karsten Haustein
Eugeni Lopez
Laura Gonzdlez

M° Mar Martinez
Simone Marras
Albert Soret

Maria Teresa Pay
Dr. Carlos Pérez

Dr. Matthias Piot
Dr. Arnau Folch
Angel Rincén

Sara Basart

David Carrié

Kim Serradell jose.baldasano@bpsc.es
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