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Influence of multiple scattering on attenuation
of millimeter wave propagation in sand and dust storm

YANG Rui-ke SU Zhen-ling LIU Ke-xiang WU Zhen-sen
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Abstract Based on electromagnetic wave propagation theory in discrete random
media, the millimeter wave attenuation induced by sand and dust storm is calculated
by application of effective permittivity method and Mie theory. The influence of the
multiple scattering on the attenuation for millimeter wave propagation in sand and
dust storm is studied by Monte-Carlo method. The relations of the specify attenua-
tion with visibility and with water content are obtained for several atmosphere win-
dow frequencies at millimeter wave band, under single and multiple scattering con-
ditions, respectively. The results show that under visibility less than 1 km the
specify attenuation and the effect of multiple scattering on attenuation quickly in-
crease with visibility decrease, and as water content more than 1%, attenuation in-
creases obviously with water content increase. Hence, under visibility less than 1
km, the influence of multiple scattering on attenuation must be considered for the
prediction attenuation of millimeter wave propagation in sand and dust storm. Un-
der the water content in sand particle more than 1%, the influence of the water
content on attenuation must also be considered. This research is important for de-

veloping the millimeter communication, remote-sensing and so on system in civil
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and military applied to desert region.
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