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11. Summary of the new findings of the thesis:

- Presented new evidence that multi-reflected echoes (singlet and doublet echoes) are ionogram signatures of large-scale wave structure. 
- Investigated the relative roles of two sources that appear to control the climatology of equatorial spread F (the post-sunset rise (PSSR) velocity of the F layer and seeding by large-scale wave structure (LSWS)).  Evidence for both sources is presented, for the first time, with a time resolution of one month: (1) Showed that the peak PSSR velocity plays more important role than gradient of field-aligned conductivity (sunset node) in climatology of equatorial spread F; (2) Showed that there may be two contributors to the PSSR velocity - a semianual variation in equatorial electrojet strength during equinoxes and a wave number-2 mode of tidal forcing during soltices.
- Showed that the ionogram signature for an equatorial plasma bubble appears as a complex form of spread F, when observed from an off-equatorial station; this signature is completely different from that observed from an equatorial station.
12. Practical applicability, if any:

- Thesis results and methodology can be applied to investigations of equatorial spread F over Vietnam.  Studies of this kind are needed to develop a forecasting capability of the phenomenon; this need to improve the quality of satellite communications and navigation will become more crucial with the continuing development of high technology.

13. Further research directions, if any:


- Uncover better (less ambiguous) ionogram signatures of PSSR, LSWS, and types of spread F, so that ionograms can be used as a better diagnostic in spread F studies.

- Continue studies to better understand the roles being played by the two sources; so that forecasting of equatorial spread F becomes possible on a day-to-day basis.
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