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NASA FINDS DROUGHT IN EASTERN MEDITERRANEAN AND NORTH
AFRICA WORST OF PAST 900 YEARS (MARCH 15T 2016)
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SAND-AND DUST STORMS IN NORTH AFRICA AND GULF:
OPPORTUNITIES TO BETTER MONITOR AND PREDICTION

The Sahara Desert is the largest source of mineral dust aerosol and contributes 50-70 per cent of the dust
emitted worldwide.

For countries in and downwind of the Saharan Desert, airborne sand and dust present serious risks to the
environment, property and human health.

Saharan dust also plays an important role in climate and weather due to their direct (radiative forcing) and

indirect (clouds, precipitation) impacts on the atmosphere. 1000
Dust storms phenomenon appears as: ::E
— Astrong turbulent winds blowing over desert surfaces 5':’ el
— Frequently lift large quantities of fine dust into the air ;" izz
reducing visibility to few meters g a0

— Producing deep gloom or even total darkness 2 0
200

— Serious environmental impacts, considerable hardships,
causes loss of income, disrupts communications, affects
human health and can cause death in extreme cases,
destroy livestock and crops in affected areas.

Figure 1. Publications/year on dust-related subjects (Stout et al. 2009)



DUST STORMS (MAY 7-8-9, 2005)
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Previous  studies  have
attributed  the increased
pollution levels during the
black cloud season only to
the bio-mass or open
burning of  agricultural
waste, vehicular, industrial
emissions, and secondary
aerosols.

However, new multi-sensor
observations (column and
vertical ~ profiles)  from
satellites, dust transport
models and  associated
meteorology  present a
different picture of the
autumn pollution.




HiGH AOD LOADINGS OVER MEDITERRANEAN SEA
DURING SEP. & OCT. 2008
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LLONG RANGE TRANSPORT OF HIGH ALTITUDE DUST OVER
NILE DELTA AND SURROUNDING REGION

Observations Versus Modelling
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Forecasting of Dust storms
18Z 25MAR 201-1. 127 26 MAR 2011 ‘ 06Z 27MAR 2011.

so0 1000 1800 lﬂl‘!‘.P ;-oo 4000 s000 sooo nooo



30°N

25°N

20°N

15%N

10°N

5°N

ne

30°N

25°N

20°N

15°N

10°N

5°N

o

15°W a° 15°E 30°E 45°E

AOCD

04 08 1.2 16 2 24 28 32 36 4

Modeled climatological aerosol optical depth (AOD) (unitless) for the period 1998-2006 for (A) JIA, (B) SON, (C) DJF, and (D) MAM.



Oicn® DESERT DUST MODELING AND FORECASTING
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Assimilation Effects . . -1 ST
» Cuts dust production over Arabian Peninsula Credit: with Vassilis Amiridis and
+ Saharan dust sources are represented in finer detail Slobodan Nickovic

» Dust increases over Iberian Peninsula

» Sahel sources may be too strong
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Qe NUMERICAL SIMULATION OF “AN AMERICAN

HABOOB”

DREAMS: Surface dust concentration (ug/m’) and wind (m/s)
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Egypt Air 2002 accident
Extreme dust loads

TUNIS 7 May, 2002
DREAM dust prediction
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AirFrance 2009 accident
Hypothesis on dust influence: dust-

icenucleation
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Dust melting on aircraft engines
(new turbines higher working T)
Predicting conditions for expected dust melting using mineralogy

Melting temperatures of “pure” minerals W S
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Concluding Remarks

Fifteen countries in the region have shown interest in improving their capabilities to forecast and
understand the dust process resulting in launching the Sand and Dust Storm Warning, Advisory
and Assessment System (SDS-WAS) as a joint project of the World Weather Research Programme
(WWRP) and the Global Atmospheric Watch (GAW) under the WMO Commission for Atmospheric
Sciences.

In terms of the climate variability; it is more relevant to the application of remotely sensed data
and models for understanding the aerosols and its relation with the air quality that negatively
impact the human health.



http://public.wmo.int/en/programmes/world-weather-research-programme
http://public.wmo.int/en/programmes/world-weather-research-programme
http://public.wmo.int/en/programmes/global-atmosphere-watch-programme
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