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SDS-WAS: http://www.wmo.int/sdswas
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OBJECTIVES:

• Identify and improve products to 
monitor and predict atmospheric 
dust by working with research and 
operational organizations, as well 
as with users 

• Facilitate user access to 
information

• Strengthen the capacity of 
countries to use the observations, 
analysis and predictions provided 
by the WMO SDS-WAS project



Annual mean frequency distribution of M‐DB2 (2003–2009) DOD > 0.2 (red), TOMS (1980–1991) aerosol 
index ≥ 0.5 (blue), and OMI (2004–2006) aerosol index ≥ 0.5 (green). The isocontours of TOMS and OMI have 

been removed over oceans for clarity.

Extracted from Ginoux et al. (2012, Rev. Geophys.)

SDS-WAS Regional Centers
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SDS-WAS: Asian RC (http://www.sds.cma.gov.cn)



Nexus II Building. Barcelona MareNostrum supercomputer

The Center is managed by a consortium of AEMET and the 
Barcelona Supercomputing Center (BSC-CNS)
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SDS-WAS: NA-ME-E RC (http://sds-was.aemet.es)



SDS-WAS: NA-ME-E RC (http://sds-was.aemet.es)
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sdswas@aemet.es

FORECAST AND PRODUCTS

• Data exchange

• Joint visualization

• Common forecast evaluation

• Generation of multi-model products

• Calculation of monthly evaluation metrics

• New sources of data for model evaluation

• Sharing model output data files

• Time-averaged products
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SDS-WAS: Dust Forecasts

Dust prediction models provide 72 hours (at 3-hourly basis) of dust forecast 

(AOD at 550nm and surface concentration) covering the NAMEE region.

Numerical dust 
forecast are 
distributed in 
NetCDF format



AOD at 550nm

from 3-Aug-2015 12:00 to 

6-Aug-2015 00:00

SDS-WAS: AOD joint visualization
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SDS-WAS: Surface concentration joint visualization
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Surface concentration

from 3-Aug-2015 12:00 to 

6-Aug-2015 00:00
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SDS-WAS: Generation of multi-model products

AOD at 550nm

from 3-Aug-2015 12:00 to 6-Aug-2015 00:00

Surface concentration

Model outputs are bi-linearly interpolated to a common 0.5ºx0.5º grid mesh. Then, different multi-model 
products are generated:

CENTRALITY: median - mean

SPREAD: standard deviation – range of variation



7 March 2015
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SDS-WAS: NRT Evaluation using satellite aerosol products



SDS-WAS: Forecast Evaluation
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http://sds-was.aemet.es
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SDS-WAS: NRT Evaluation using AERONET

Model evaluation metrics (bias, correlation, RMSE and FGE) are calculated: 

• By regions: NA-ME-E, Sahel/Sahara, Middle East and Mediterranean
• By time periods: monthly, seasonal and annual



A set of evaluation metrics
are selected: 
 Bias
 RMSE
 correlation coefficient
 FGE

Calculations evaluation
metrics are done for:
 monthly/seasonal/annual
 sites and regions
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SDS-WAS: NRT Evaluation using AERONET



SDS-WAS: NRT Evaluation using MODIS 



MB

Correlation

Multimodel MEDIAN
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SDS-WAS: NRT Evaluation using MODIS Deep Blue

RMSE

FGE
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SDS-WAS: Comparison with ICAP-MME model

SDS-WAS ICAP-MME

ICAP-MME (Sessions et al., 2014, ACP)



SDS-WAS: Sahelian evaluation using PM10 from AMMA

Courtesy: Gerardo García-Castrillo



SDS-WAS: Model intercomparison
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http://sds-was.aemet.es



MSG/SEVIRI RGB product 7 April
Courtesy of EUMETSAT

 The selected dust event corresponds 
to the one which occurred between 
the 5th and 11th of April of 2011. 

 Participating models: BSC-DREAM8b, 
NMMB/BSC-Dust, ECMWF-MACC,  
UKMetOffice-UM and NMME-
DREAM-MACC

 Comparison of each forecast (at 24, 
48 and 72h) output to in-situ 
measurements of AOD (from 
AERONET), surface concentration 
(PM) and satellite retrieved AOD 
(MODIS, CALIPSO) and meteorology. 
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SDS-WAS: Model intercomparison April 2011

(Huneeus et al., submitted to ACPD)



69 dust cases between Jan 2011 – Jun 2013

BSC-DREAM8b v2
NMMB-BSC/Dust

DREAM8-NMME-MACC

BOLCHEM
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SDS-WAS: Lidar and models intercomparison

(Binietoglou et al., 2015, ATM)



22

SDS-WAS: Study of a haboob in Iran

In preparation. Contact: Slobodan Nickovic (nickovic@gmail.com)

Case study of the small-scale 
extreme dust storm occurred in 
Tehran on 2nd June 2014, at 5:30 
PM local time, lasting less than 2 
hours according to public 
evidence. 
Based on public news, the dust 
storm caused several deaths, 
reduction of visibility to several 
tenths meters in the city, and 
adverse disturbance of the public 
traffic. The blowing wind reached 
110 km/h.
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Conclusions and ongoing activities

Conclusions

• Model validation activities (NRT and a posteriori) provide useful information 
for model developments  The comparison with multi-model products (as 
that from SDS-WAS NAMEE RC) provides additional information about the 
state-of-the-art of atmospheric models.

• At present, there is a lack of ground-based mineral dust observations over 
North Africa for an accurate model evaluation Models are useful to 
understand dust observations as well as dust processes and their impacts. 

Ongoing activities of the SDS-WAS NAMEE RC includes:

• Increased education and awareness to promote the information and 
forecasts that are publically and freely available.

• New sources of data for model evaluation (as VISIBILITY from METAR and 
SYNOP stations).  
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Barcelona Dust Forecasting Center (http://dust.aemet.es/)

In 2014, the First Specialized Center for Mineral Dust 
Prediction of WMO is created

NMMB/BSC-Dust selected to provide operational 
forecasts at high resolution (~10km) for NAMEE region

http://dust.aemet.es/
@Dust_Barcelona



www.bsc.es

Thank you! 
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