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Development of analyzing method for atmospheric waves by multi-point
multi-frequency HF Doppler observation
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Conventionally, in the atmospheric wave analysis of the HF Doppler (HFD) observation, only a few stations are employed
in this analysis by assuming a plane wave. In order to analyze the atmospheric waves from near sources more stations de
should be included in the analysis, we have increased up to 8 stations around the Kanto area. 5006 and 8006 kHz from JG2X
in Chofu (Tokyo), 6055 and 9595 kHz from JOZ in Nagara (Chiba),we have been developing the wave analyzing method by
using these eight stations . First, a horizontal movement speed and direction is calculated from these. Height variations at 1
get the horizontal wave number by integrating, these considering the reflection heights to get the vertical wave numbers for eac
reflection points. And it is checked whether these wave parameters meets the omega-k diagram [1] of an atmospheric gravi
waves. In the way of reflection height the observations of analysis the ionosonde at the NICT, Kokubunji is used to estimate the
actual reflection height.

This analysis method was applied to the Doppler variation observed around 23:00 (JST) on June 29, 2013. That showed tt
large height 40km variation. We get almost the horizontally propagating the gravity wave that has 177 degrees of angles o
direction and the speed of 158 m/s. When the wave number was calculagtediskset to 5.5 10-6, and k was set to 5.4
105 by the omega-k diagram. This result shows that the atmospheric gravity wave came from the north. the vadbeadrfiéd
by observation was 8 10~%, but the value is somewhat small compared with the value expected by the omega-k diagram. The
difference can be explained by the accuracy of local reflection height, but more analysis are required show the local differences

The calculation method of the characteristics of atmospheric gravity waves using the multi-frequencies HFD has been devel
oped to investigate atmospheric gravity waves of various kind of sources. More results will be presented at the meeting.
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