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Fig.1 Doppler shift records revealed some ionospheric features (from top to bottom: E,, Half-transparent -

E,, Irregularities;,Large scale acoustic-gravity wave)
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Fig.2 Doppler shift records revealed some ionospheric features (from top to bottom: Medium-scaled

acoustic-gravity wave, High frequency wave (sub-acoustic wave), Flare response)
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Fig.3 Doppler shift response to solar flare with short-wave black-out
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Fig.4 Computed results of the response of Doppler shift to solar flare
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Fig.5 Electron density profiles with and without solar flare, used in the computation of Fig.4
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Fig.6 A digital simulation of the response of Doppler shift to ionospheric irregularities
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Fig.7 A typical “S” shaped disturbance in the Doppler shift records
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Fig.8 An illustration of coordinate system in Fig.9 An illustration of parameters used in the
simulation of the “S” shaped disturbance simulation of “S” shaped disturbances
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Fig.10 The simulation result of “S” shaped records due to the acoustic-gravity waves

under certain conditions
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Fig.11 Calculated relations of shapes of Doppler shift records with amplitudes of acoustic gravity waves
(as amplitudes of AGWs decreasing, “S” shaped records disappear gradually)
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Fig.12 Calculated results of shapes of Doppler records with phase velocities of AGWs (as phase velocity

increasing, magnitudes of “S” shaped records become larger but less bent)
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SOME TYPICAL RECORDS OF IONOSPHERIC
DOPPLER SHIFT AND THEIR SIGNIFICANCE IN
THE STUDY OF IONOSPHERIC MORPHOLOGY

XIAO Zuo LIU Kaijun ZHANG Donghe

(Department of Geophysics, Peking University, Beijing 100871)
Abstract

The measurements of HF Doppler shift in the ionosphere have long been a pow-
erful tool in monitoring the ionospheric disturbances due to its features of continuity
in time and simplicity. In this paper, based on the analysis of data from the HF
Doppler station at Peking University, some typical records with special morpho-
logical characteristics of the ionosphere were shown. These records are recognized
as the manifestations of sporadic-E, irregularities, acoustic-gravity waves in differ-
ent scales and response to the sudden change of electron density due to solar flares.
Using IRI model of the ionosphere, responses of Doppler shift to solar flare and iono-
spheric irregularities are simulated. The results are in agreements with observations
so that the mechanics of such physical processes are explained. A special kind of
records—*“S” shaped trace is introduced and programs designed to simulate such
records. It is shown that the “S” shaped traces are produced by horizontally pro-
pagated acoustic-gravity waves under proper conditions. Relations between shapes
and AGW'’s parameters are also given. These results are helpful in deducing some
properties of AGWs from Doppler shift records.

Key words Ionospheric measurement, HF Doppler shift
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