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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,
•solar and terrestrial radiation transfer,
•visibility,
• reduction in the amount of PAR
(Photosynthetically Active Radiation) and
hence on the growth of plants,
•  climate at regional scale

2004/01/22    4.28 PM

2004/01/23    4.36 PM
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We focused on two periods

• khamaseen (spring)                                                                   black cloud (autumn)

IOP2IOP1

28-10 to 16-11
- 2004

Nov. 200520-3 to 16-4-
2005

MP1 MP2

Black Cloud Khamseen

The experiment periods?



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
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.



PM1 sampling

Tappered Element Oscillating
Microbalance (TEOM)

Real-time PM10 mass concentration



PM10 concentration at
urban (cairo)and
background (farafra) at
the two periods CACHE1
and CACHE2
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Optical particle counter
(15 size classes between
0.3 and 20 µm)
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Aethalometer
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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.

Sand storm event

Increasing in Al &Si



Spectroradiometer, LICOR-1800
Resolution 1nm
Range 300-850 nm

Mesuring the vertically
integrated effect on solar
radiation transfer

30/10/2004 Mesures
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Sun photometer



CNR-ENEA (Rome) Lidar October 6, 2004 October 7, 2004
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σscat  = αscat(m 2/g) C

BC/c < 0.06,
α neph, 450 = 25.48 BC/c + 0.60      (r2 = 0.91, n = 26)
And αneph,450  is negatively correlated to the proportion
of dust in the mixture.
 BC/c > 0.06, UP component can be considered as
‘pure’, that is to say unaffected by the presence of dust.

Mass scattering efficiency



Angstrom coefficient for scattering  Aneph = Ln (σ450 / σ700) / Ln (700/450)
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σabs = α abs c

αabs,950 = 16.7(Bc/C) ,
 (r2 = 0.996, n = 44)

absorption at the largest
wavelength is almost
perfectly proportional to
the aerosol content in
black carbon

iron oxides are responsible for
an absorption enhancement at
particularly short solar
wavelengths



α abs = kabs λ-BAngström’s exponent for absorption (B) 

λ < 660 nm,       B = BSW (BC/C, λ)
λ> 660 nm,       B = BLW = 0.79 ± 0.01



Single scattering albedo (SSA or ω) 

SSA of > 0.95    cooling
SSA of <  0.9      worming
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Origin of black carbon concentration peaks in Cairo (Egypt) 
as a function of
  source
 meteorological factor (wind direction and ventilation index)

Ventilation index (VI)= 
10

*windspeedhtmixingheig
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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)
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Meteorological parameters over Cairo

• 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).
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AQUA-MODIS Granule Overpass Times:
1005, 1140, 1145 UTC for 8-4-2005

•Mineral aerosols always associated with dust storm
events.

•BC is low in general with west and south west wind
direction.



Biomass burning index at CACHE1 (the dash line BB index = 0.07 and the solid
line BB index = “average”)
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BBindex >0.07 has been retained
as a numerical criterion for
defining periods influenced by
biomass burning

BCBB =1.92K (1-0.01SS – 0.0136MD)

 MD=A1/ 0,08

SS=3(Na - 0.1A1)

BBindex= KBB/BC 

BCBB=1.92KBB

we used the X-Ray Fluorescence
analysis for assessing the elemental
composition (Al, Na, K).
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BcBB  reached to 35% at 30/10/04 and
2/11/04 (ash rice burning event).

the contribution of ash rice
burning in forming black cloud
not exceed 20%
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a general shape of hourly values
of IFs retrieved for CACHE1
northeastern winds and non
biomass burning conditions is
quite similar to the one of
CACHE2. This commonality
probably indicates that
motorized traffic is the dominant
BC source during CACHE1

Advection of biomass
burning plumes can alter
this scheme significantly
especially at night and early
morning




