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Propagation Modes and Channel Characteristic Analysis of VHF
Band BLOS Communication
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Abstract: To address the distance limitation of conventional single-mode propagation in a very-high-frequency (VHF)
Band, research on the communication channel resources within the VHF band is systematically conducted, including ground-
wave diffraction and tropospheric scattering propagation. Based on the complexity of VHF band beyond-line-of-sight (BLOS)
propagation modes, a method for distinguishing between different propagation modes is proposed by combining theoretical a-
nalysis and the statistical analysis of extensive field channel measurements and communication test data. By referring to the
channel characteristics of C-band tropospheric scattering communication, this paper analyzes the fast-fading characteristics of
fading depth, fading rate, and fading duration, as well as the slow-fading characteristics of daily and monthly variations, and
provides a support for VHF band BLOS communication waveform design. According to the channel characteristics at differ-
ent distances and seasons, in order to more fully utilize the diffraction and scatter communication resources for VHF band
BLOS communication, an approach for VHF band BLLOS communication systems is proposed, which improves coverage range
and communication capabilities for VHF band communication equipment.
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