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Fig. 1 Schematic diagram of location matching between Argo

grid data and sea surface temperature and sea level anomaly data
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Fig.2 Flow of sound speed profile inversion
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The black dashed box indicates the added prior information, and the red dashed box indicates that the known information in the test set

matches the reference vector of the output layer
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Fig. 3 The sound speed profile in the training set (gray lines are the measured profile, black line is the average profile) (a), residual sound

speed (b) and the cumulative variance contribution rates of the first 6-order empirical orthogonal function (EOF) (c)
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Fig. 4 Correlation coefficient between empirical orthogonal

function (EOF) basis functions of training set and test set
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Fig. 8 The inversion error of the sound speed profiles in the test set
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Inversion of the full-depth sound speed profile based on
remote sensing data and surface sound speed

Li Qiangian"?, Li Honglin', Cao Shoulian', Yan Xian', Ma Zhichuan'

(1. College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China; 2. College of Underwater
Acoustic Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The ocean sound speed profile (SSP) determines the underwater acoustic propagation, and it is very im-
portant to obtain SSP in near real-time for underwater acoustic communication, positioning, and fish detecting. The
single Empirical Orthogonal Function regression (SEOF-r) method inverts the SSP by establishing a linear regres-
sion relationship between the empirical orthogonal coefficient of the SSP and the sea surface remote sensing data.
However, the ocean is a complex dynamical system, and the SSP and the remote sensing data are not simple linear.
Therefore, based on the Argo historical gridded dataset, self-organizing map (SOM) was used to establish the non-
linear mapping between sea surface data, such as sea level anomaly (SLA), sea surface temperature (SST) and sur-
face sound speed measured by surface velocimeter, and SSP anomaly. The three-dimensional sound speed field is
then inverted by the near real-time remote sensing data and the surface sound speed. The results of the SSP inver-
sion showed that, under the advantage of multi-source information fusion, the algorithm generated a smaller inver-
sion error than linear inversion and had better robustness. It improved the average accuracy of inversion by about
2 m/s than sEOF-r method, and improved by about 1 m/s than classical SOM method that without considering the

surface sound speed.

Key words: Argo dataset; sea surface temperature; sea level anomaly; EOF decomposition; surface velocimeter; SEOF-r
method; SOM method
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