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Abstract Underwater Wireless Optical Communication (UWOC) is one of the emerging technologies for the
underwater [oT sensing layer. In the sensing layer, UWOC technology is often used to support the vertical uplink
transmission of data. This paper investigates a vertical UWOC channel model based on MIE scattering theory to
address the problem that geometric optical theory cannot accurately describe the UWOC link fading. A hierarchical
vertical seawater medium model is proposed, based on which this paper designs a scheme for evaluating UWOC
vertical links using Monte Carlo simulation methods. The scheme considers the non-alignment of the spatial position
of the transceiver and the occurrence of position mismatch. This scheme can obtain the numerical results of the
impulse response of the UWOC link. The results of the study are of great significance for UWOC design.
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