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Structures and seasonal variation of sound velocity profiles in the central Philippine Sea
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Abstract: With the mass-calibrated Argo buoy data of 2019 from the central Philippine Sea, the sound velocity values at different water depths
are calculated using Wilson's second equation, and the vertical structure, horizontal distribution patterns and seasonal variations of sound
velocity are analyzed, and the relationship between sound velocity and seafloor topography was preliminarily discussed. It is found that the
sound velocity in the study area has a typical three-layer structure in vertical direction, from the top to the bottom they are successively the
mixed layer, the main thermocline layer, and the deep isothermal layer. The sound velocity in the water less than 100 m is mainly effected by the
season, and the influence remains the same from 100 to 800 m in water depth. The influence is gradually weakening from 800 m to deep, and for
the water deeper than 1200 m the sound velocity remains stable. The horizontal distribution of sound velocity shows that when the depth of the
sound channel axis is between 900 and 1100 m, it is roughly shallow in the south and deep in the north, with little seasonal variation; when the
water depth is less than 200 m, the sound velocity is high in the south and low in the north, for the water in depth of 200-700 m, the velocity is
high in the north and low in the south, when the water is in the range of 800-1 100 m, it is high in the middle and low in the south, for the area
with water depth deeper than 1200 m the velocity is high in the south and low in the north. The sound velocity near the deep sound channel axis
of the Kyushu-Palau ridge is significantly lower than that of the surrounding area due to the influence of topography.
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Table 1 The sound velocity of the standard layer in each season

% /m 20 50 100 200 300 400 500 600 700 800
RME/ (m/s) 1539.2 1537.8 1537.7 1533.9 1524.0 1523.2 1523.7 15224 1505.8 1497.6
Hie/ME/ (m/s) 1516.2 1514.6 1513.9 1502.3 1491.5 1486.2 1483.7 1483.2 1481.3 1479.9

HE= A/ (m/s) 23.0 232 23.8 316 32.5 37.0 40.0 39.1 24.5 17.7
FH4E (m/s) 1532.6 1531.7 1530.1 1522.5 1515.1 1507 1498.2 1491 1486.4 1484.1

bRz 4.57 4.50 4.73 3.39 4.66 6.65 6.79 5.52 3.67 231
KAE/ (m/s) 1539.8 1540.0 1538.1 1532.0 1524.1 1522.8 1523.7 1521.4 1504.0 1497.5
Be/ME/ (m/s) 1525.5 15193 1516.9 1506.4 1491.2 1487.6 1484.8 1483.5 1481.4 1480.4

HZE BAGME/ (m/s) 14.3 20.6 212 25.6 33.0 352 38.9 37.9 22.6 17.0
FIME/ (m/s) 1536.9 1534.5 1530.4 15225 1515.2 1506.9 1498.2 1491.2 1486.5 1484.1

bRz 2.37 3.62 4.44 3.03 4.40 6.95 7.10 5.43 3.50 2.20
KA/ (m/s) 1538.6 1538.8 15383 1531.2 1523.4 15233 1521.0 1515.8 1506.0 1497.5
/M (m/s) 1527.4 1525.7 15183 14913 1487.8 1485.0 1484.5 1482.8 1480.1 1479.2

T BAGME/ (m/s) 11.2 13.2 20.0 39.9 35.6 38.3 36.5 33.0 25.9 18.4
SEHME (m/s) 1536.7 1535.9 1530.5 1521.3 1514.4 1505.9 1497.1 1490 1485.7 1483.5

bz 1.49 2.30 431 2.88 424 6.43 6.02 428 2.73 1.74
RKAE/ (m/s) 15373 1537.9 1538.0 15335 1523.6 15233 1521.2 1516.6 1507.8 1499.5
/M (m/s) 1519.8 1520.2 1520.7 1509.2 1492.6 1486.9 1484.8 1483.3 1480.7 1480.7

X BAGME/ (m/s) 17.5 17.7 17.3 243 30.9 36.4 36.3 332 27.1 18.8
SFEIE/ (m/s) 15313 1531.6 1530.6 15213 15143 1506.6 1498.4 1491.5 1486.8 1484.3

b2 434 439 4.27 3.04 5.75 8.01 7.69 6.08 421 271

RI%/m 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
KA/ (m/s) 1490.8 1487.6 1486.5 1485.8 1486.2 1486.7 1487.4 14883 1489.3 1490.3
/M (m/s) 1479.7 1480.0 1480.4 1481.1 1482.0 1482.9 1484.2 1485.2 1486.4 1487.8

HE BAGME/ (m/s) 11.1 7.6 6.1 4.7 42 3.8 3.3 3.1 2.9 25
SFEME, (m/s) 1483.0 1482.7 1482.7 1483.1 1483.7 1484.5 1485.4 1486.5 1487.6 1488.8

bz 1.57 12 1.07 0.92 0.79 0.69 0.61 0.54 0.49 0.43
RKAE/ (m/s) 1490.6 1487.1 1486.9 1487.0 1487.2 1487.5 1488.3 1488.8 1489.6 1490.7
/M (m/s) 1480.0 1480.0 1480.4 1481.3 1482.2 1483.0 1484.1 1485.3 1486.4 1487.7

HE A/ (m/s) 10.6 7.1 6.5 5.7 5.0 4.5 42 35 32 3.0
FEIE/ (m/s) 14829 1482.6 1482.6 1483.0 1483.6 1484.4 1485.4 1486.5 1487.6 1488.8

b2 1.50 1.18 1.07 0.96 0.78 0.66 0.58 0.53 0.48 0.42
KM/ (m/s) 1490.2 1487.4 1485.5 1485.7 1485.8 1486.5 1487.2 1488.2 1489.2 14903
He/ME/ (m/s) 14793 1479.6 1479.9 1480.9 1481.9 1483.1 1484.2 1485.2 1486.5 1487.7

hE ABAGAE/ (m/s) 10.9 7.8 5.6 4.8 3.9 34 3.0 3.0 2.7 2.6
SEEIME/ (m/s) 1482.5 1482.2 14823 1482.7 1483.4 14843 1485.2 1486.3 1487.5 1488.7

b 126 1.06 0.94 0.81 0.69 0.59 0.53 0.49 0.45 0.41
KM/ (m/s) 14939 1487.8 1485.8 1485.9 1486.1 1486.7 1487.2 1488.0 1488.9 1490.0
fie/ME/ (m/s) 1480.0 1480.2 1480.5 1481.2 1482.0 1482.9 1483.9 1485.0 1486.3 1487.7

AZ= BAGME/ (m/s) 13.8 7.5 5.3 4.7 4.1 3.8 33 3.0 2.6 2.3
SPHME (m/s) 1483.1 1482.6 1482.6 1483.0 1483.6 1484.4 1485.3 1486.4 1487.6 1488.8

NG R 1.83 1.12 0.97 0.85 0.75 0.66 0.60 0.54 0.49 0.44
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Fig.8 Plane distribution map of sound velocity
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