ON The Dust Storms
Over KSA
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Middle East

Map of Soil Grain Sizes in the Middle East




Threshold Dust-lofting Wind Speed
for Different Desert Environments

Environment Threshold Wind Speed
Fine to medium sand in dune-covered areas 10-15 mph (8.7-13 knots)
Sandy areas with poorly developed desert 20 mph (17.4 knots)
pavement
Fine material, desert flats 20-25 mph (17.4-21.7 knots)

Alluvial fans and crusted salt flats (dry lake

beds) 30-35 mph (26.1-30.4 knots)

Well-developed desert pavement 40 mph (36.8 knots)



The relationship between the size of particles and the time
of landing to the surface.

Diameter of dust particles The time of landing to the ground

| .6 min

| .66 min

5.55 hr

25.9 day




The average of seasonal and annual
frequency of Sand storms over
KSA
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Annual Distribution




Causes of Extreme Dust Storm

® The passage of cold fronts associated with mid-latitudes
depressions from west to east.

@ include a strong gradient in temperature and pressure especially
on the north part of the country accompanied by a convergence
zone which works to raise the dust particles to the top and then
spread in the surrounding areas by wind in the upper.

@ the passage of Thermal Low coming from North Africa, carrying
huge amounts of sand and dust to cover the north of the kingdom,
and sometimes up to the center of the the Kingdom.

@ The low heat on the south-east Egypt (north-eastern Sudan) and
withe exiting of strong vertical motion working to raise sand and
dust in this region to the upper of atmosphere and then bear strong
westerly flow the sand and dust to cover the Red Sea and west of
the kingdom.
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a) 23 March 2003 1000 hPa - b) 24 March 2003 1000 hPa

e ——— .

sox § Saemrntan ]

46N 4 Pt Sl R

40N Jaommans=es]

35N | -‘_'_:;--..“_1
NFT

30N { Ate ]
"‘-r’} 100

26N 4"~~~ ; oot Y mead

2on{" ),/{.‘ 1

16N - / 5

1o Ny &""

. : N 3
SE 10€ 15€ 20E 25£ 30E 3SE 40E 45E SOE S5E 60€ 65E SE 10E 15E 20E 25E 30E 35E 40E 45E SOE 55E 60E 65E
— ¢) 26 March 2003 1000 hPa — d) 26 March 2003 1000 hPa

SON |

455

40N

36N

30N

‘ 25N ix
| Il | 2o | '*“----:::::bw-""::‘
e ELi A ~~ @0y~ " T ot

| Lweoo® "

LT g 40”"7’,

- e 0y
wm P o 95 e,

~€=3 ( ‘g_, u

iy, P o h /"

-

LON - ;:}_ ..---,/.-\

l()!!4

-

-\

aN e
S 1OE 15E 20E 268 aos ass 40E 45E S0E 55E 60E 658~ SE 10 15E 20E 25E 30: 35E 40E «ss SOE 55E 60E 65E
e) 27 March 2003 1000 hPa f) 28 March 2003 1000 hPa
53N . SON === —ToU— —
son 5 s 45
A Nt

T

= "- “\
«m«s_‘ —y

% | Qlo.-"
ETUE it RN \ -aan
s " - -~ °|4
’u‘“ ‘\~ ‘-.. e el -
S ‘\ . -
0N . 45&\.____,.7 -
L~y S o

pen]  J  Somseee-odes

-
R P -

- . .
» e e - g _4_."
pon]  Stemeetiooeal et | 1 R o i
'__.----" . = /--.-_-’ = ‘0 100
T /-"*"" A 40 " 1o '“" -
< L B0 >~ K g
1N ==~ 4!6\-‘,‘\'-'._:-._{‘),,/-"\ ton | 2o
e =~y =a N 2 Rl P Ned
) A~ —— oo

SN
GE 10E 16E 20E 26E 30E 36E 40E 4GE G0E 55E 60E 65! b! 10E 16E 20E 25E 30E 356E 40E 46E G0E G6E GOB GGE




c) 25 March 2003 1000 hPa
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a) 25 March 2003 1000 hPa b) 25 March 2003 925 hPa
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The Passive  Cavity  Aerosol
Spectrometer Probe (PCASP) Model
100 i1s an instrument developed by
Particle Measuring Systems (PMS
Inc., Boulder, Co) SlorSSniiE
measurement of aerosol particle size
distributions. This sensor 1s utilized
in studies of troposphere chemistry
and aerosol physics.
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Figure shows a typical flight pattern whereby the aircraft, with the CAR in the nosecone, flies a
clockwise circular pattern above the surface or cloud repeatedly, drifting with the wind, and scans
the underlying surface and much of the transmitted solar radiation from above, and makes
radiometric observations about every 1° in azimuth and better than 1° in zenith angle with an

instantaneous field-of-view of 1° . Often, multiple circular orbits are averaged together to smooth
out the reflected solar radiation signal.






Number of weather events days
Hail ( 1980-2007 )
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Number of weather events days
Gassim ( 1980-2007 )




Number of weather events days
Riyadh KKIA ( 1980-2007 )
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Conclusion

We note that the high concentrations of Aerosols followed by
an indication of the cloud .

The level where the high concentrations in the same level
which Is formed by the clouds

The identification of level with a high concentration determines
whether 1t Is sowing the way through the clouds, or a peak

there are Strong relationship between high concentrations and is

a drawing showing that the withdrawal of the Kingdom of the
kind of dirty clouds.

Increasing In relative humidity 1ts effect in PCASP counting.






