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Analysis on Correction of Deep Water Multi-beam Sound Velocity
Using Sound Velocity Profiles Reconstructed by EOF

ZHANG Xiao-shou'?, ZHOU Xing-hua'?, TANG Qiu-hua'*, WANG Pan-long'*,
DING Ji-sheng'?, WANG Yong-kang®
(1. College of Geodesy and Geomatics Shandong University of Science and Technology » Qingdao 266590, Chinas
2. First institute of oceanography . MNR, Qingdao 266061, China)

Abstract: Sound velocity error is one of the main error sources in multi-beam bathymetric survey and is
usually corrected by in-situ measurement of sound velocity profile. However, it is not easy to obtain a full
depth sound velocity profile in the field. For solving this problem, CTD data collected at 17 stations during
the survey in the Southeast Indian Ocean are applied and the sound velocity profiles obtained at all the sta-
tions are expanded to a full depth. And then, the Empirical Orthogonal Function (EOF) method is used to
reconstruct the sound velocity profile field in the survey area. Thus, the value of sound velocity at any
point in the sound velocity profile field can be obtained. The sound velocity values thus obtained are used to
correct the multi-beam bathymetric data in the survey area, and the corrected results are compared with
those obtained by using the measured sound velocity profiles. It is shown that within the depth range of
5 000 m the results from the two types of sound velocity corrections have very small differences, indicating
that the correction of deep water multi-beam sound velocity by using the EOF reconstruction method can
meet the requirements of bathymetric surveys.
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