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Analysis of reflection height and moving characteristics of frontal Es by simultaneous
observations of HF Doppler and ionosondes
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We have reported the development of the oblique ionosonde observation system and the observetion method of frontal Es |
using combination ionosonde and HFD observation[1].

Around 19h JST(UT+9h) on July 28, 2012, three frontal Es with more than 200 km length passed over Sugadaira to Chofu by
the speed of 60 m/s in the 180 degree from north was observed in HFD observation system.Measure the altitude of the frontal E
by applying the method of Cornelius and Essex (1979) [2] to oblique ionosonde observetion.All three frontal Es were measure
at altitude 110km and move same interval.

We improve the measurement accuracy of altitude of the frontal Es by simultaneous observations(HFD, vertical and oblique
ionosonde) and wave reflection point model. Further, the separation of frontal Es from sheet-like Es is also possible by thi:
obligue ionosonde system.

In the presentation, we report a comparison of vertical and oblique ionozonde at each time of observation and structura
differences in the east and west of the frontal Es.
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