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Precursor modification of high and low latitude ionosphere caused by March 11 2011
earthquakes, and its possible mechanism
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lonosphere data which was acquired both with US satellite DMSP (O+ density) and ground based ionosondes (NmF2) wa
analyzed for earthquake (EQ) which occurred on 11 March 2011 in the north of Japan. Although the altitude of the satellite (
&#8776; 850 km) is not proper to identify the epicenter because no clear signature appears around the epicenter, the study sho
three important ionosphere features before the occurrence of the earthquake; (1) The effect of earthquake appears both in hi
and equatorial ionosphere, and (2) midlatitude trough is formed before the earthquake and it moves toward lower latitude as Ef
day approaches. (3) No clear difference of O+ density is found both in the west and east of the epicenter.

Daytime NmF2 shows increase before earthquake, especially one day before the earthquake occurrence. Nighttime NmF
shows the increase as well. 2 days oscillation is found especially at Khabarovsk station.

The increase of NmF2 reduces as the location of ionosonde station shifts to lower latitude from Khabarovsk to Kokubuniji. At
the same time 2 days oscillation fades out. Increase of night time NmF2 as well as 2 days oscillation is also recognized fron
March 26 to April 5 during which many earthquakes occur and no geomagnetic disturbance exists.

We tried to explain above findings as due to the enhanced east ward dynamo electric field during daytime and westward electr
field during nighttime, respectively. Interaction between internal gravity wave or sonic wave and planetary wave seems to play
an essential role. To prove this idea, further data analysis of TIMED satellite as well as computer simulation is needed. Finally
we stress the need of satellite constellation in order to obtain the global morphology of ionosphere disturbance and to identif
the mechanism, which at least provides us the material to judge applicability to future earthquake prediction.
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