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Introduction

� It is known that the small periodic variations in the earth's 

magentic field are caused by electric current, set up by the 

dynamo action resulting from the solar and lunar tidal 

motions in the ionosphere.

� The ionosphere carries electric currents, because winds 

and electric fields drive ions and electrons in different 

directions. By day, the most ionospheric current flows in 

the E-layer at 100-l30 km height. At night, E-layer 

ionization almost disappears, ( at least at middle and low 

latitudes. Rishbeth, 1997). 



� Since the quite daily geomagnetic field variations are 

mainly due to the dynamo currents flowing in the 

ionospheric E-layer. It is important to know the daily and 

seasonally variations of the ionospheric E-layer dynamo 

current. 

� In this study, we have obtained the general expression of 

the current density for the ionospheric plasma. 

�The numerical values of the current density has been 

calculated by using the ionospheric parameters which 

obtained with the International Reference Ionosphere (IRI) 

model. 



�Daily and seasonal variations of the current density 
have been examined separately for maximum and 
minimum sunspot number.



The ionospheric layer  (according to the electron density variation)



The Current Generated in The Ionosphere





Magnetic field components













Numerical Solutions





Results and Discussions



Daily variation of the Jx (east-west) current



Daily variation of the Jy (north-south) current





Seasonal variation of the Jx (east-west) current



Seasonal variation of the Jy (north-south) current



1. Both Jx and Jy currents change seasonally.

2. The values of both Jx and Jy currents on the 21 June are 
bigger than the other seasons values.

3. The currents  on 21 March  and 23 September  are 
aproxmatelly equal.

4. The values of currents on the December are smaller than 
the other seasons values.



Change of Jx ( east-west )current with solar activity



Change of Jy ( orth-south) current with solar activity



1. The current density is increasing with increasing solar 
activity

2. For quiet days (R=13), the maximum value of the Jx

current is aproximatelly 0.45 µA/m2, while for the active 
days (R=145) this value is 0.96 µA/m2 .

3. Similarly, the value of Jy on active days is about 50 percent 
larger than the value on quiet days.



Daily and seasonal variation of Hx (east-west) magnetic field



Daily and seasonal variation of Hy (north-south) magnetic field



İlginiz için teşekkür ederim
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