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Statistical Analysis of VHF Channel Over the Sea Surface for
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ABSTRACT

VHF is generally used for data or voice communications between ships and land stations. Although there exist
many analytical and empirical channel models for radio waves on land, over-the-sea models are very limited to
basic description. In this paper, a VHF channel is measured using vertical and/or horizontal whip antennas on
shore and a moving ship for various ranges. The results show that the Doppler shift and changes in power for
various ranges are observed. We can also find that the statistical analysis results in that the statistical parameters
are rapidly changes, especially for V/H and H/V channels.
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Table 1. Configurations of VHF antennas for the
measurement of VHF channel over the sea surface

Case Tx Rx Max Time
Antenna Antenna Distance | Length
Vv Vertical Vertical 10km 1.27hr

VH Vertical Horizontal 10km 1.30hr

HH Horizontal Horizontal 10km 1.31hr

HV Horizontal Vertical 10km 1.12hr
vv2 Vertical Vertical 20km 1.90hr
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Table 2. Atmospheric conditions during the measurement
of VHF channel over the sea surface

Wind

Date Case St

Temperature | Humidity

2010.07.21. VV, VH 1-4m/s 25-33T 65-92%

2010.07.22.|HH, HV, VV2| 1-4m/s | 24-35C 60-96%

a3 1. & Zxs Ad 24 A §Y AR
Fig. 1. Map of the experimental site for the measurement
of VHF channel over the sea surface
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Fig. 2. Measurement system (a) transmitter part (b)
receiver part (c) transmitter monitoring part
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Fig. 3. Position information of the receiver (a) GPS data
(day 1) (b) GPS data (day 2) (c) distance between the
transmitter and receiver
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Fig. 4. Normallzed power spectral density (spectral resolution: 0.1Hz) (a) moving case (b) non-moving case
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Fig. 5. Power of received signal vs distance (a) Channels with only vertical antennas (b) Channels with horizontal antennas
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Fig. 6. Probability density functions for various distances (a) V/V (b) V/H (c) H/H (d) H/V (e) V/V2
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Fig. 7. Parameters of probability density functions according to distances (a) s (Channels with only vertical antennas) (b) s
(Channels with horizontal antennas) (c) o (Channels with only vertical antennas) (d) ¢ (Channels with horizontal antennas)
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Fig. 8. K-factor according to distances (a) Channels with
only vertical antennas (b) Channels with horizontal antennas
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