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An Accurate Characterization of Different Water
Properties Using Resonant Method for Underwater
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Abstract. Underwster comrmmication has 3 grest imporiance in either mdnstrial
military or for sdentific paopeses. The applicaions of underwater copmmnica-
ton such as pollshion moniiorine, underwater suoveillance and collechion of so-
endific data frorn the bottom of the ocaan require specific devalopment of devices,
In order to desipn these coocial devices fior swch actvities, smacourate characier-
istics of waer imolved should be noted. The velodny of signsl propagaies in
underwater is different fromn the spead of light m free space and cosely ralated
o complex penmittvity, Thers are faw types of water bodies sach as mvers,
sireams, pond bays, golfs and seas where each of them possessed diffesent char-
acteristics. In this paper, the main focns 1= to determine the water bodies” charac-
fenistcs by nsing meterial charsctenzaton method This paper provides the char-
acterization of the differant water bodies snch as tap water, river WaSr, s23 water
and lzke wrater where the complex permittivity are determined by using resonant
method Estimated coniplex pemyitivity of different water are in good agreement
with exisime method and the present method shows 3 zrest potentis] o be used
in charactenizing wide-variety of liquid saniples.

Eevywords: Underwater Conmminication Sea Water, Complex Penmittivity,
Beconamt Method.

1 Introduction

In recent year, commuricaton devices such as mobile phone and personal computer
are very essential to keep one’s comnected with others. Tt 1= not hnwted only to terrestal
and satellite systeme. researchers are now focusing on inderwater commmicaton svs-
tems to provide the same facility for underwater envronment [1]. However, the under-
water commmmication 15 noach more complex than the terrestial compmmeation dus to
the degradahon of wave propagaton velocity. In the firee space, the propagation veloc-
iy of signal wae 1= equal to speed of hght In other word, the effect of the permuwtimaty
can be 1znored smee the relatve permmthvity of free space 15 1 and the velocity can be



