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The areas of increased or decreased TEC values in the ionosphere are formed as observed by the 
measurements of the GPS signal delays before strong earthquakes. The main possible cause of 
these TEC disturbances is the vertical plasma transport under action of zonal electric field. The 
magnetic conjugation of ionospheric precursors of earthquakes in TEC confirms this hypothesis. 
In the middle latitudes the eastward electric field causes the increase of electron concentration in 
the F-region of ionosphere due to transport of plasma on the larger heights with smaller loss rate. 
The westward electric field causes a negative effect in electron concentration. At low latitude the 
strengthening of eastward electric field deepens the trough above geomagnetic equator in 
latitudinal course of electron concentration due to strengthening of fountain-effect (the 
strengthening of equatorial ionization anomaly, EIA). The decrease of the eastward electric field 
results in the easing of fountain-effect and, hence equatorial ionization anomaly. The trough 
above geomagnetic equator in latitudinal course of electron concentration decreases, and the 
crests of EIA are shifted closer to equator. The westward electric field appearance results in 
disappearance of the fountain-effect and, hence the EIA. Thus the trough at geomagnetic equator 
becomes deeper, and the crests of equatorial anomaly disappear. The spatial pattern of the 
potential for such electric field has been proposed. For the eastward (westward) electric field the 
existence at the near-epicentral region it is necessary, that the positive (negative) electric charges have 
been located at the western boundary of this region, and the negative (positive) charges at the eastern 
boundary. To investigate an efficiency of the proposed mechanism the model calculations have 
been performed. Effects of the mid-latitude source of additional electric field are weaker than 
from low-latitude one. The calculation results revealed the agreement with the TEC observations 
before the strong earthquakes. It indicates a correct choice of additional potentials. Varying the 
location and value of additional potentials it is possible to achieve the greater similarity with 
observed ionospheric precursors of earthquakes. The agreement of the obtained calculation 
results with observations testify for the benefit of hypothesis about zonal electric fields appearing 
in near-epicentral areas some days prior to earthquakes and causing the local changes of ТЕС in 
the middle latitudes and in equatorial anomaly region. Besides the effects in TEC the action of 
both sources is proved as clear effects in zonal electric current. The calculation results of zonal 
electric current are presented. It was shown, that the additional zonal electric field at mid-latitude 
and near-equatorial earthquakes should cause the variations of zonal electric current at 
geomagnetic equator. The basic distinctive features of behavior of zonal electric current at 
geomagnetic equator, maybe one else ionospheric precursor of earthquake,  some days prior to 
earthquakes should be the occurrence either day time CEJ, or night time EEJ. Therefore for 
acknowledgement of the proposed mechanism of formation of ionospheric precursors of strong 
earthquakes it is necessary to carry out the experimental researches of behavior of zonal current 
at geomagnetic equator for cases of abnormal behavior of TEC in quiet geomagnetic conditions 
some days prior to strong earthquakes. 


