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1. Introduction

« Dust storms: are meteorological
phenomena driven by gusty winds
that occur when strong pressure
gradients develop across a dry arid
or semi-arid region where loose

sands or soils are more prevalent.

1. Introduction

« Factors that affect dust dispersion are:
- Wind speed and direction.

- Inversion layer.

- Ambient air temperature.

- Mixing height which is height where vertical mixing takes
placle.

wind 25 Jun 2003 500 hPa
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1. Introduction: Cont.

Classifications for dust storm according to the reduced visibility:
Blowing dust: the horizontal visibility is less than 11km.
Dust storm: the horizontal visibility is less than 1km.

Severe dust: horizontal visibility is less than 0.2km.

2. Main Goals

Assess the impact on air quality.

Create seasonal climatologies of air parcel

trajectories.

validity of numerical model

Assess dust storms sources




4. Methodology

a. Collected meteorology data.
b. Numerical model.

c. Satellite images.

1. Case study in Kuwait
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Max Wind speed for 25 Mar 2011
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Satellite images
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This is not a NOAA product. It was produced by a web user.
Job 1D: 391606 Job Start: Sun May 26 09:26:03 UTC 2013
Source 1 lat.: 29.22 lon.: 47.98 hgts: 1000, 3000, 5000 m AGL
Trajectory Direction: Backward uration: 120 hrs
Wertical Motion Calculation Method: Medel Vertical Velocity
Meteorology: 0000Z 01 Mar 2011 - reanalysis
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Google Earth for 5 days backward trajectory analysis started at altitudes
of 1000, 3000, and 5000 at20:00 UTC at Kuwait.
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Pressure system for the case study Wind system for the case study at
at surface (1000hpa) surface(1000hpa)

Satellite images: Winter
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This is not a NOAA product. It was produced by a web user.

Job 1D: 371964 Job Start: Sun May 26 17:14:25 UTC 2013

Source 1 lat.: 29.22 lon.: 47.98 hgts: 1000, 3000, S000 m AGL

raje y D iorn: = uration: 120 hrs .
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 01 Dec 2010 - reanalysis
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Google Earth for 5 days backward trajectory analysis started at altitudes of
1000, 3000, and 5000 at20:00 UTC at Kuwait.




Satellite images

The Moderate Resolution Imaging . .
Spectroradiometer (MODIS) on NASA’s Aqua The Moderate Resolution Imaging

satellite captured this natural-color image Spectroradiometer (MODIS) on NASA’s Aqua
satellite captured this natural-color image

Satellite images
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Source % at 20.22N 4798E
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This is not a NOAA product. It was produced by a web user.
Job ID: 312077 Job Start: Sun Ma; 26 19 57 24 uUTC 2013
Source 1 lal.: 29.22 lon.: 47.98 ts: 1000, 3000,
Trar]'ea Direction: Backward ration: 120 hrs
Vertical ion Calculation Method: Moﬁal Vertical Velocity
Meteorclogy: 0000Z 01 Apr 2008 - reanal

Google Earth for 5 days backward trajectory analysis started at
altitudes of 1000, 3000, and 5000 at 20:00 UTC at Kuwait.
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Satellite

images
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This is not a NOAA product. It was produced by a web user,

Job I1D: 379371 Job Start: Sun Jun 23 20:50:35 UTC 2013

Source 1 lat.: 20.22 lon.: 47.98 hgls: 1000, 3000, 5000 m AGL

Trarj‘eclory Direction: Backward uration: 120 hrs i

Vertical Motion Calculation Method: Model Vertical Velocity

Meteorology: 0000Z 01 Sep 2008 - reanalysis
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Google eartt

Google Earth for 5 days backward trajectory analysis started at altitudes
of 1000, 3000, and 5000 at20:00 UTC at Kuwait.

Satellite images
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Thisis nol a NOAA product. tl was ploct_lcad by wab
Job 1D: Jol 3‘8!‘! SQ.II'I MIEZG 21 30 34 uTC 2013
Soulce l Ial 29 22 lon.: 47.98 hq_‘a 000, 5
Verhcal N‘otinrl Ca.ll:'.ulallm Method: Model Vertical Velocity
gy: 0000Z 01 Nov 2004 - reanalysis
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Google Earth for 5 days backward trajectory analysis started at altitudes
of 1000, 3000, and 5000 at 20:00UTC at Kuwait.
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6. Conclusion

Main dust storm sources was almost from Sahara Desert and Arabian Desert.

Influencing the visibility come from the north (Winter), the west and
southwest (Spring) and the west and northwest directions (Summer &

Autumn).

The air mass trajectories originated from south Irag, north Saudi Arabia,
Europe, North Atlantic Ocean, North Africa and Sahara Desert (Winter), Saudi
Arabia, Mediterranean Sea, North Africa and North Atlantic Ocean mainly
from west- North West sector (Spring), Mediterranean Sea, North Africa and
North Atlantic Ocean mainly from west- southwest sector (Summer) and
Europe, North Africa and North Atlantic Ocean mainly from west- northwest

sector (Autumn).
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