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Aerosols

With the exception of clouds, any liquid or solid
particle that can remain suspended in air for ‘some
time’.

Aerosols have

Different origins (anthropic and natural,
primary or secondary)

They come in: Different concentrations, composition,
shapes and sizes

Aerosols effects on

*health,

ssolar and terrestrial radiation transfer,
svisibility,

* reduction in the amount of PAR
(Photosynthetically Active Radiation) and
hence on the growth of plants,

« climate at regional scale
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The experimental set-up

Permanent facilities
1) Two EMA-operated meteorological stations:

Giza for surface parameters (T, P, RH, WS, WD) and Helwan for two vertical
soundings per day (vertical structure of the atmosphere)

2) Several sites operated by the Cairo University CEHM
long-term monitoring of gaseous and particulate species

The two CACHE sites

- The main CACHE site, at Cairo University on
the roof of the Physics Department Building

- The EMA station at Bahteem

objectives b o
1) To quantify the contribution of each source to the global aerosol load.

2) To understand the role played by meteorological factors in the building up of particulate
pollution peaks (black cloud or khamaseen)

3) To determine the optical properties of each aerosol component.

4) To assess the effect of mixing of different aerosol types on these radiative properties.



Real-time PM10 mass concentration PM1 sampling

Tappered Element Oscillating
Microbalance (TEOM)
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Optical particle counter
, (15 size classes between
» . 0.3 and 20 ym)
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Some of the samples collected by low volume cascade impactor it has been
analyzed by XRF to determine the mass of chemical composition of the aerosol.
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Mesuring the vertically
integrated effect on solar
radiation transfer

Spectroradiometer, LICOR-1800
Resolution 1nm
Range 300-850 nm
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Sun photometer
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Optical prooc ies over Gairo
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Angstrom coefficient for scattering

PM10

Angstrom exponent for scattering
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o)

abs = & abs C

absorption at the largest
wavelength is almost
perfectly proportional to
the aerosol content in
black carbon
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Single scattering albedo (SSA or w)

SSA (590 nm)
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Qrigin of blact -2rbon over Gairo



Origin of black carbon concentration peaks in Cairo (Egypt)
as a function of

source

meteorological factor (wind direction and ventilation index)
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* Bc concentration (urban) increase with the decreasing of ventilation index (stable

atmosphere)
*mineral aerosol which arising from dust storm events increase with increasing VI

(instability atmosphere)



Meteorolomal arameters over Cairo 300 .
;: 250 -
\ £
\ £ 200 -
& c
s S 150 -
e E
S 100 -
e
S 50 -
0 - :
w . Q- Q\ . - . N & A - A - XY
& §g§' V?Q' & S S g S F
35 months
30 | W spring
O autumn
o 25
(o))}
S 20 -
c
Q
© 15
(]
2 10 -
o B oo - b

SRR af"’ 4 fb"" 'bbf)

\2)
by
6’66""'0 LAY R S X 4
N FLSFFE S P F O

wind direction sector

* 65% of wind directions were between 315 and 45° that is to say in a sector that was most favorable to
advection of Great Cairo pollution towards the Giza measurement site.
* Black cloud occurs at beginning of autumn that is to say after dry season (summer).



*Mineral aerosols always associated with dust storm
events.

*BC is low in general with west and south west wind
direction.
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Biomass burning index at CACHE1 (the dash line BB index = 0.07 and the solid

BBindex= BB/BC
BCgp=1.92K,,

BC,, =1.92K (1-0.01SS — 0.0136MD)
MD=A1/ 0,08
SS=3(Na - 0.1A1)

\ /ﬁ we used the X-Ray Fluorescence

analysis for assessing the elemental
composition (Al, Na, K).
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