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The paper deals with results of ground-based observations of VLF signals from the transmitters of the radio navigation system RSDN-20 received by the Polar Geophysical Institute network of high-latitude stations. It is shown that during sub-storms with AL index values of -500 nT and less, a decrease in the registered amplitudes of the horizontal magnetic field of transmitter signals in nighttime is possible. The observed effect of the decrease in the amplitudes of VLF transmitter signals can be caused by local changes in the lower ionosphere during the sub-storm electron precipitations. This hypothesis is discussed in this work. With the help of the empirical model of auroral electron precipitations, we demonstrate that the magnitude of the relative decrease in the signal amplitudes in the nighttime during sub-storms cannot be associated with the size of the radio path overlap by the auroral oval. To interpret the observed effect, we used the model of VLF propagation in the Earth-ionosphere irregular waveguide. A comparison between observation results and modeling of VLF wave propagation in the Earth-ionosphere waveguide, taking into account ionospheric disturbances caused by electron precipitation is presented.
