
World Meteorological Organization
Working together in weather, climate and water

WMO Sand and Dust Storm 
Warning Advisory and 

Assessment System (SDS-WAS)

Alexander Baklanov
WMO Research Department

WMO

4th Training Course on WMO SDS-WAS products (satellite and ground observation and modelling of atmospheric dust) 
17-20 November 2014, Casablanca, Morocco



Presentation of the Barcelona Dust Forecast Centre, AEMET, Madrid, Spain, June 10th, 2014

WMO-WWRP/GAW Sand and Dust Storm 
Warning Advisory and Assessment System 

SDS-WAS

Mission
To  enhance the ability of countries to 
deliver timely and quality sand and dust 
storm forecasts, observations, information 
and knowledge to users through an 
international partnership of research and 
operational communities
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Pre-SDS-WAS history
• Late 80’es:

– First demonstration that SDS dynamic simulations are 
possible

• 90’es:
– First satellite products capable to detect SDS 
– First successful daily SDS forecast test
– First long-term daily SDS forecasts 

• 2000’s:
– Fast developments in dust observations and forecasting 

models
– First tests of data assimilation in SDS forecasting
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• 2004: Beijing, China:  International Symposium on SDS & a 
WMO Experts Workshop on SDS. 

• 2005: More than 40 Member countries indicated interest to 
cooperate in SDS-WAS.

• 2007: the 14th WMO Congress endorsed launching of the 
SDS-WAS. 

• 2008: the 60th EC of WMO welcomed the establishment of 
the two SDS-WAS regional centres in China and Spain in 
support of the corresponding SDS-WAS nodes. 

• 2009-2014: A series of workshops within the SDS-WAS in: 
Barcelona (Spain), Niamey, (Niger), Ankara (Turkey), Antalya 
(Turkey), Tsukuba (Japan), Seoul (Korea), Teheran (Iran), 
Belgrade (Serbia), Kuwait City (Kuwait), Manama (Bahrain), 
Castellaneta Marina (Italy).

• 2014: Opening the Barcelona Dust Forecast Centre - 1st
WMO Operational Dust Prediction Centre

Brief SDS-WAS history
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The Regional Conference on Dust and Dust Storms  20-22 November, 2012- Sheraton , Kuwait

Why SDS-WAS

• Human Health (asthma, infections, 
meningitis in Africa, valley fever in the 
America’s)

• Agriculture (negative & positive impacts)
• Marine productivity
• Aviation ( air disasters) 
• Ground Transportation
• Industry (Semi-conductor,  Tourism, etc)



Dust forecasting systems

SEEVCCC Serbia
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SDS-WAS Activity Nodes:
Countries expressed interest to cooperate (40+)

Pan-American

N Africa- Mid East-Europe

Asian
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SDS-WAS regional nodes 
established by 2014:

• Regional Node for Asia, coordinated by a Regional 
Center hosted by the CMA (Beijing, China),

• Regional Node for Northern Africa, Middle East and 
Europe (NA-ME-E), coordinated by the Regional 
Centre as a consortium of the Spanish State 
Meteorological Agency (AEMET), and the 
Barcelona Supercomputing Center – National 
Supercomputing Center (BSC-CNS),

• Pan-American Regional Node hosted by the 
Chapman University / Arizona University (USA). 

The Regional Conference on Dust and Dust Storms  20-22 November, 2012- Sheraton , Kuwait



SDS-WAS: Federated  System
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The Regional Conference on Dust and Dust Storms  20-22 November, 2012- Sheraton , Kuwait

http://sds-was.aemet.es

N African – Middle East – European Node

http://sds-was.aemet.es/


http://www.sds.cma.gov.cn

Forecast models in the Asian Node
CUACE/Dust (CMA)
MASINGAR (JMA)
ADAM (KMA)
.
.
.

Asian Node
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Web portal of Asian Node Centre 
http://www.sds.cma.gov.cn

Operational dust forecast continuously throughout 
the year on a daily basis



Suggestions of Asian-node

• We plan to boost up the activities of SDS-WAS Asian node soon
(from Dr. Mikami, chairperson)

• We’d like to ask you to provide global ensemble model results produced 
by WMO SDS-WAS NA-ME-E node for East Asia region. It will be very 
helpful for the data assimilation treatment and IC/BC set-up of Asian 
models(mostly Regional model).

• We’d also like to encourage NA-ME-E node participation in model 
intercomparison for East Asia region. Through this activity,

- we can share observation data in East Asia for model 
validation

- we can do knowledge sharing for dust/aerosol modelling
- we believe that model performance will be greatly enhanced.

Presented by Sang-Sam Lee and Keiya Yumimoto



Pan-American Node

in construction
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Dust hot spots
in the SW USA
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3.5 km model simulation - Phoenix
haboob (Pan-American Node)

(a)
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18 UTC, 7 May 2002 30-hr forecast

Forecast Models

 

GALION
Surface-based LIDAR

System Components: 

NASA A-Train MODIS  CALIPSO
&

Geostationary Satellite IR Obs
Global AOD Network Long-term Sites

4+ years in operation, >50% coverage, as of March 2004

Total count = 90

AERONET-LT
Other

GAW/AERONET/SKYNET  
Surface-based AOD

WMO Supported Aerosol  and Weather Prediction Research

European PM10
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GAW Aerosol Lidar Network (GALION) 
Northern Hemisphere

 

AD-NET violet,
ALINE    yellow, 
CISLiNet  green, 
EARLINET red, 
MPLNET brown, 
NDACC   white, 
REALM    blue
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DUST NEGATIVE FEEDBACK

Strong negative feedback
upon dust emission by
dust radiative forcing

35-45 % reduction of the average 
AOD over the area covered by the 

main dust plume

CTR

RAD

From Slobodan Nickovic 





GLOBAL-SCALE 
ATTRIBUTION OF 
ANTHROPOGENIC AND 
NATURAL DUST SOURCES 
AND THEIR EMISSION
RATES BASED ON MODIS 
DEEP BLUE AEROSOL 
PRODUCTS
Ginoux at al, 2012
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MACC/ECMWF forecast without (left), and with assimilation (central); MODIS satellite 
observation (right) (Credit: ECMWF)

Serbian Met Service NMM-DREAM8 forecast without (a) and with (b) assimilation 
based on MACC/MODIS (yellow snow case)
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HOW GOOD ARE DUST MODELS?
Example: Model validation against lidar observations

A systematic 
comparison 
between DREAM 
model and 
Potenca EARLINET 
lidar observations 
May 2000 – April 
2005 period 
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From Slobodan Nickovic 
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But also large differences between models…
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SDS-WAS Implementation and 
Research Issues 

• Improvements/developments of the node portals
• Nodes coordination and establishing the West Asian sub-node
• Model validation and intercomparisons
• Dust reanalysis
• High-resolution dust modelling (1-3 km) – towards non-

hydrostatic and cloud-resolving scales
• Data assimilation
• Dust interaction with radiation and clouds and impacts to 

weather and climate => online coupled models
• Chemical and physical characterization of dust and impacts
• Dust and meningitis

The Regional Conference on Dust and Dust Storms  20-22 November, 2012- Sheraton , Kuwait



WMO SDS-WAS web http://www.wmo.org/sdswas


