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HF radio waves propagate through the ionosphere, and are mainly used for long-distance communications, such as aeronau-
tical radio and distant ocean vessel communications. Their propagation path depends on the refractive index in the ionosphere,
which is determined by the electron density distribution in the ionosphere. Since the electron density distribution changes
from time to time, the distribution of the refractive index also changes with time. HF-START (HF Simulator Targeting for All
user’s Regional Telecommunications) web service calculates and displays the propagation path of HF radio waves between
two arbitrary points using ray tracing. In addition, it provides information such as propagation time and radio waves reflection
altitude. The purpose of this study is to add a function to calculate signal intensity of radio waves to HF-START. Currently,
we are implementing a function to calculate the attenuation of radio waves necessary to evaluate signal intensity. There are
four factors of attenuation to be considered: (1) electron-ion and electron-neutral collisions in the ionosphere, (2) ground
reflection, (3) free space path loss, and (4) other factors. The following four factors are considered. Estimation of attenua-
tion (1) uses electron-ion collision frequency, electron-neutral collision frequency, electron temperature, and ion temperature,
which are provided by IRI model. The total amount of the attenuation is determined by the integration of the attenuation
along the path. The attenuation factors (2), (3), and (4) are estimated by referring to the formulas described in ITU-R P533.
The attenuation (2) and (4) are determined to be 2dB per hop and 8.72dB, respectively. In this estimation the attenuation by
aurora is not considered because this can be estimated by AE index more correctly as compared to ITU-R P533. We will
show the results of the estimation of attenuation in the propagation of the radio waves.
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