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あらまし  海水中では電磁波の減衰が大きく，その対策として環状コンクリート柱等の海洋構造物を活用した無

線通信手法が提案されている[1][2]．しかし，環状コンクリート柱を介した海水・空気間の電波伝搬においては，送

受信アンテナ間の透過係数|S21|が低下することが，電磁界解析により確認されている．本研究では，この現象が海面

を伝搬する波(ラテラル波)によるものであると仮定し，3 次元モデルを用いた電磁界解析を実施した．解析では，支

柱近傍に設置した送受信アンテナにおいて，受信アンテナを移動させて|S21|空間分布を取得した．解析結果にて，支

柱外周に沿った海面で|S21|の減衰が小さい領域が見られ，支柱外の海面付近に電磁波が伝搬していることを確認し

た． 

キーワード  海水，電磁波，透過係数，電磁界解析ソフト，|S21|の空間分布 
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Abstract Electromagnetic waves are significantly attenuated in seawater, and as a countermeasure, wireless communication 

methods that utilize marine structures such as circular concrete pillars have been proposed[1][2]. However, electromagnetic field 

analysis has confirmed that the transmission coefficient |S21| between the transmitting and receiving antennas decreases when 

radio waves propagate between seawater and air through a circular concrete pillar. In this study, we assumed that this 

phenomenon is caused by waves propagating on the sea surface (lateral waves) and performed an electromagnetic field analysis 

using a 3D model. In the analysis, the receiving antenna was moved around the transmitting and receiving antennas installed 

near the pillar to obtain the spatial distribution of |S21|. The analysis results showed that there were areas of low attenuation of 

|S21| on the sea surface along the outer periphery of the pillar, confirming that electromagnetic waves were propagating near the 

sea surface outside the pillar. 

Keywords Seawater, Electromagnetic wave, Transmission coefficient, Electromagnetic field analysis software, Spatial 

distribution of |S21|
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