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Though existence of lithosphere-ionosphere interaction is known for a long time, it does not mean that the ionospheric morphology above areas of earthquakes preparation is investigated sufficiently well. It was shown [1-2] that seismo-precursor variations of the atmosphere electricity cause appropriate electric field at the ionospheric heights, which being added to existing natural field may both increase or decrease its action on the ionospheric plasma characteristics: drifts, aeronomy, plasma chemistry, ion composition etc. Anomalous variations appear inside the whole ionosphere volume from the lowest boundary of the Earth’s plasma shell (100 km) up to 1000 km and higher. Under fortunate coincidence seismo-precursor electric field can generate natural ionosphere phenomena, “fountain”- effect for example [3-5], leading to Appleton anomaly in the equatorial ionosphere over future earthquake position. Estimation of electric field magnitude which is necessary to generate observing event was made. It was shown that the electric field  less than one  mV/m must be  generated in the ionosphere
Our basic idea is to take into account dependence of the observable effects on a geographical position of the earthquake epicenter. As for low latitudes it is proved by specificity of formation and dynamics of equatorial ionosphere (seismogenic "«fountain" effect [3], first of all), and also by features of earth crust structure  close to the equator (mainly meridionally alongated tectonic faults). Ionospheric effects of low-latitude earthquakes were not investigated separately so far (except  of some reports from India and Taiwan), though rather semo-active zones are located namely at low latitudes: India, Peru, Oceania.

We used the data of topside sounding of ALOUETTE-1 and ISS-b satellites, and also data of ground-based vertical sounding stationary stations Kodaikanal, Huancayo, Djibouti etc. and records of the total electron content (TEC). Is was shown that ionospheric manifestations of earthquake preparation processes with epicenters located at low latitudes have the following features:

1.
 Before separate low-latitude earthquakes with magnitudes of M>5.5 a steady (5-10 days prior to event) ionosphere modification at and above the main peak looking like funnel-shaped 10-20 % reduction of the electron density in comparison with an ambient background level and simulated values was observed. Such kind of large-scale spatial inhomogeneities were located directly above the epicenter, or on some distance from it, their spatial scales being determined by earthquake magnitude (the preparation zone dimensions).

2.
 The location of the decreased NmF2 area depends on forthcoming earthquake epicenter coordinates. If the epicenter is located directly at the magnetic equator, or is displaced from it by ±5º, the inhomogeneity is observed directly above area of preparation. If it is removed more, than by ±5º from a zero inclination the disturbed area is displaced from the epicenter to the magnetic equator. If the magnetic equator does not get into limits of preparation zone the effect is not evident.

3. The ionosphere modification before earthquakes with small magnitudes (M < 5.5) were never seen so clear. For example, for earthquake 28.06.1979 (M=5.6, λ=335º, φ=0.38º) both topside and bottomside ionosondes fail to distinguish some essential changes of concentration NmF2 within the limits of preparation zone radius of R ~ 260 kms. It is necessary to note the occurrence and rather long existence of sporadic layers of unusual configuration on the eve of  the event. Probably, they are connected with the forthcoming earthquake.

4.
 Lithospheric effects in the ionosphere can be more definitely seen by NmF2 spatial distribution, rather than by the analysis of temporary NmF2 variations of separately taken station located close to the earthquake epicenter. It testifies to the advantage of satellite monitoring with the purposes of earthquake forecasting.

5. Longitudinal features in ionospheric manifestations of earthquake preparation processes did not manage to be found out. 

6. The results based on the TEC analysis near the northern crest of equatorial anomaly (station Guwahati) before seven earthquakes [6] with their epicenters located within 12-30˚ N and 81-120˚ E have shown that TEC is increased or decreased depending on a mutual position of the observational station and earthquake epicenter. Thus, similarly to peak F-layer electron concentration, TEC also reacts to earthquake preparation processes.

The regional features of earthquake preparation processes manifestations at the ionospheric heights were not so far the object of separate study, and, hence, the same mechanisms of the observed features were proposed irrespective to a place of event. Our point of view is that "a motley" global picture of ionospheric electron density variation before earthquakes is impossible to present within the framework of the uniform mechanism. At the same time listed above phenomena observable at low latitudes before earthquakes are quite explained within the framework of the well-known Martin’s theory. Let us suppose that during earthquake preparatory stage at E-region the electric field is somehow supported which strengthens or weakens a natural field of an equatorial electrojet. It will modulate ExB drift and therefore the spatial distribution of electron concentration not only above the dip equator, but also in a whole region under the "«fountain"-effect action. At the same time, the sufficiently complex question as to penetration of electric field of lithospheric origin to E-region height and equatorial electrojet modulation remains, unfortunately, opened so far. 

