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Fig. 1. Schematic of sound reflection and refraction at

the sea-air interface.
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Table 1. Average relative increment of influence of environmental factors on the different sound source sound

transmission.
—— BT AR i BT
w=0— w = 20— w=0— w = 20— w=0— w = 20—
20 rad/s 2000 rad/s 20 rad/s 2000 rad/s 20 rad/s 2000 rad/s

JARL 0.0457 0.0177 0.0786 0.0178 0.0814 0.0190
JAR2 0.0206 0.0149 0.0603 0.0165 0.0637 0.0183
JAR3 0.0099 0.0099 0.0099 0.0099 0.0099 0.0099
JAR4 0.0008 0.0006 0.0013 0.0014 0.0013 0.0004
JARS 0.0003 0.0140 0.0155 0.0133 0.0168 0.0143
Tr1 0.0141 0.0176 0.0020 0.0172 0.0737 0.0190
Tro 0.0187 0.0190 0.0023 0.0200 0.0567 0.0373
Tr3 0.0032 0.0099 0.0002 0.0097 0.0089 0.0099
Tra 0.0002 0.0006 0.0014 0.0012 0.0004
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ER3 0 0 0 0 0

ERr4 0.0004 0.0001 0.0009 0.0001 0.0010 0

ERs 0.0160 0.0164 0.0314 0.0186 0.0326 0.0313
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Abstract

In view of low frequency abnormal sound transmission of sound source in the sea at the sea-air interface, according
to the two-layer medium sound transmission model, we analyze the relationships of the sound speed and the density of
the atmosphere with the atmospheric pressure, the air temperature, the humidity; we also analyze the relationships of the
sound velocity and the density of seawater with the sea surface temperature (SST) and salinity; we investigate the low-
frequency abnormal sound transmissions influenced by temperature, pressure, salinity, humidity and other environmental
factors; we analyze the influences of various factors on the sound transmission. The obtained results are as follows. 1) the
sound power in the air, obtained by the sound transmission of sound source in the shallow sea, is negatively correlated
with atmospheric temperature and humidity, and positively correlated with the SST, salinity, and atmospheric pressure.
2) The sound power that is radiated into the sea by the monopole and horizontal dipole source at the sea, is negatively
correlated with SST and salinity, while the sound power that is radiated into the sea by the vertical dipole sound source,
is positively related to SST and salinity. 3) The sound transmission directivity is positively related to SST and negatively
correlated with atmospheric temperature. 4) The air temperature and SST have the greatest influence on low-frequency
abnormal sound transmission, while the effects of air pressure and humidity on them are smaller than that of salinity.
The effect of temperature on the low frequency abnormal sound transmission of vertical dipole sound is greater than

those of the horizontal dipole and a monopole sound source.

Keywords: abnormal low frequency sound transmission, sea-air interface, sound power, environmental

factors
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