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Abstract: Compact intracloud discharge (CID) is a special type of lightning discharge event that is different from T
regular lightning discharge processes. CIDs can produce powerful radiation on both HF and LF bands. The LF .
radiation signals can produce ionospheric reflection pairs on electric field change waveforms by propagating 7 R
between the ionosphere and the ground. The time differences between reflection signals and the direct signal are M A

determined by the 3D location of the CID and the height of the ionosphere, so these values can be retrieved by
simultaneous observations of lightning detection network. Based on this relationship, a new method for
determining 3D locations of CIDs is developed. This method can not only accurately determine 3D locations of
CIDs but also calculate the virtual height of the ionosphere, which is potentially an effective way to study the
characteristics of the ionosphere. By comparing locations of CIDs with radar echoes, this method proves to have
high accuracy. Discharge heights of thousands of both positive and negative polarity CIDs are computed, and it is
found that positive CIDs mostly occur at the height of 7—14 km, while negative CIDs are much higher, mostly in
the range of 15~18 km. Discharge heights of negative CIDs are generally comparable to the height of the
tropopause, and they are much fewer than positive CIDs, which indicate that negative CIDs are probably
produced in extremely vigorous, though relatively rare, thunderstorm processes.
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