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In some developing countries the education systems 
for scientists and engineers are very good but after 
studies no attractive jobs.

In some developing countries the education systems 
for scientists and engineers are very good but after 
studies no attractive jobs.

Research Problems in AfricaResearch Problems in AfricaResearch Problems in Africa



In some developing countries the education systems 
for scientists and engineers are very good but after 
studies no attractive jobs.

In some developing countries the education systems 
for scientists and engineers are very good but after 
studies no attractive jobs.

Consequences:Consequences:

Emigration to industrialised countriesEmigration to industrialised countries

External brain drainExternal brain drain
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Internal brain drainInternal brain drain

Remuneration for jobs in economy 
(banks, brokers, ...) are much 
higher than for scientists at less 
demanding. 
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Ionosondes in AfricaIonosondes Ionosondes in Africain Africa



Ionospheric MeasurementsIonospheric MeasurementsIonospheric Measurements

Reflection of radiowaves (fHF ~ 3-30 MHz)Reflection of radiowaves (fHF ~ 3-30 MHz)

Plasma frequencies � Layer peak densities

MendilloMendillo/Trieste/2006/Trieste/2006



[fp (Hz)]2 = 80.5 Ne (m-3)[fp (Hz)]2 = 80.5 Ne (m-3)

The worldwide network of ionosondes
SPIDR: http://spidr.ngdc.noaa.gov/spidr/index.js

Example of IonogramExample of Ionogram

Ionospheric MeasurementsIonospheric MeasurementsIonospheric Measurements

(from Hargreaves,’92)



Importance of Establishing a Central Station in 
Africa

Importance of Establishing a Central Station in 
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Oct. 21, 1999

Example Event
11 stations are 
triggered

Example Event
11 stations are 
triggered
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Normalization to Central StationNormalization to Central StationNormalization to Central Station
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The mean value of  ƒoF2 
measured by the 11 stations, 
the vertical dashed line 
represents triggering time of  
SSC main phase.

The mean value of  ƒoF2 
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Average foF2 of ALL StationsAverage foF2 of ALL StationsAverage foF2 of ALL Stations

(A. Mahrous, 2006 )



Deviation of foF2Deviation of foF2Deviation of foF2

Blagoveshchensky et 
al.(2003) and Danilov
A.D.(2001), according 
to the equation

ΔƒoF2 = (ƒdis - ƒqui )/ 
ƒqui ×100%

where ƒdis , ƒqui  are the 
critical frequency of F2 
layer during disturbed 
and quite periods 
respectively. 
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Magnetometers DataMagnetometers DataMagnetometers Data

the E × B drift can be 
estimated using the 
resulting ΔH (Hequator
−Hnon−equator) value 
of the H-component 
field.
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(Yizengaw et al., 2005).



Magnetometers DataMagnetometers DataMagnetometers Data

ΔH (horizontal) 
component is 
an indicator for 
the E×B drift

ΔH (horizontal) 
component is 
an indicator for 
the E×B drift



E×B driftEE××B driftB drift

(A. Mahrous, 2006 )



Incoherent scatter Radars 
(ISRs)
Incoherent scatter Radars 
(ISRs)
The transmitted signal returns with a “spread in frequenThe transmitted signal returns with a “spread in frequen

(Adapted fromHunsucker, ’91)



Incoherent scatter Radars in 
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Trans-Ionospheric
Radiowaves
Trans-Ionospheric
Radiowaves



End result: wave is slowed down by plasma � Group DelayEnd result: wave is slowed down by plasma � Group Delay

Refractive index of the medium is given by :Refractive index of the medium is given by :

Trans-Ionospheric
Radiowaves
Trans-Ionospheric
Radiowaves



(http://iono.jpl.nasa.gov/gim.html)

Global Ionospheric MapsGlobal Ionospheric Maps
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Satellites are Partial SolutionSatellites are Partial SolutionSatellites are Partial Solution

TOPEX & DMSPTOPEX & DMSP



DMSP Quite Day 21DMSP Quite Day 21DMSP Quite Day 21



DMSP Disturbed Day 22DMSP Disturbed Day 22DMSP Disturbed Day 22



TOPEX resultsTOPEX resultsTOPEX results



Some Instruments in EgyptSome Instruments in EgyptSome Instruments in Egypt



Misallat Geomagnetic StationMisallat Misallat Geomagnetic StationGeomagnetic Station

Kew Magnetometer, Dover Dip Circle, Schuster 
- Smith magnetometer (for H, Z Component) 
Kew Magnetometer, Dover Dip Circle, Schuster 
- Smith magnetometer (for H, Z Component) Established in 1960Established in 1960



Aswan Seismological StationAswan Seismological StationAswan Seismological Station

Established in 1990Established in 1990



Helwan Solar StationHelwan Solar StationHelwan Solar Station

Established in 1975Established in 1975 15/255 cm Zeiss Telescope15/255 cm Zeiss Telescope



Kattamia Astronomical St.Kattamia Kattamia Astronomical St.Astronomical St.

Established in 1962Established in 1962 74” Reflecting Telescope74” Reflecting Telescope



Laser Ranging Satellite StationLaser Ranging Satellite StationLaser Ranging Satellite Station



SummarySummarySummary
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One of the main goals of IHY is to promote space science 
activities in developing countries, therefore, new instruments 
including (GPS receivers, magnetometers) are urgently needed 
to be installed in Africa. As a result, this could provide 
attractive research facilities and scientific infrastructure at 
home countries of the African researchers.
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