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Analysis of applicable scope of empirical
equation for sound velocity

WU Bi, CHEN Chang-an, LIN Long
(Unit 91388, PLA, Zhanjiang 524022, Guangdong, China)

Abstract: Empirical equation for sound velocity is the function of temperature, salinity and static pressure in sea water.
After analyzing the sound velocity by direct measurement and indirect measurement, and utilizing the data collected by
profiler SVP and CTD in South China Sea in recent years, the differences between the sound velocities calculated by nine
kinds of empirical equations and the one with direct measurement are studied. The different scopes calculated by em-
pirical equations for sound velocity are obtained. The result shows every empirical equation of sound velocity has its own
advantage and their applicable scopes also differ. The conclusion is provided for using an appropriate empirical equation
for sound velocity in actual situation to get higher accuracy.
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Table 1 Overview of empirical equations for sound velocity

G AR HH mETLElrC  HRE el ppt RG] /m A K
A Wilson(1960) —4~30 0~37 1~10000 23
B Leroy(1969) —2~34 20~42 0~8000 13
C Frye and Pugh(1971) -3~30 33.1~36.6 10.33~9843 12
D Del Grosso(1974) 0~35 29~43 0~10000 19
E Medwin(1975) 0~35 0~45 0~1000 6
F Chen-Millero(1977) 0~40 5~40 0~10000 15
G Lovett(1978) 0~30 30~37 0~10000 13
H Coppens(1981) —2~35 0~42 0~4000 8
| Mackenzie(1981) —2~30 25~40 0~8000 9
J Chen-Millero-Li(1994) 0~40 0~40 0~10000 15
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Fig.1 The differences of sound velocities calculated by different
empirical equations
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