Vol. 28,No. 3
May , 2009

0 FrA G T T ANE S g (4
I

JOURNAL OF TR()PILAL OCEANOGRAPHY

ETEXTHHRANEBRILRYE
BRE L F W

A JTTRFEARMEFBEHLRFEE, )& TN 5106655 2. o [E B} 2 e i G g 0 JR R S0 h %,

R AR 77 12

FMEETERTSERT. )& M 510301

FEE . N 32 705 B R S BRI DR 7 G 206 T R B I B SR R R & 58 5 R AT A BT AR
eI AR 22, 18 R R TR R R SR R R B e B . gy 7 E ol AT AR . A BHE ERESR T W AR Ak B 5
W SR, HEBRA EOCER M S, R A E SR . XA B E R BN S, H
HEE J5 () 3B S 40 57 T R U R RS OB 2R R R B S TR 4 3 SEC LR . BURDTE R My, BBIR W)
FEMAR TR, C,=1774—5.0944n+12. 499 My+0. 998 5W,, Z I FEAY A AT TR IR 2E (0K —4. 48 %—3. 77 %,
KEEWR: ToU/ER; B BIKTIRY ., AEAER TR

FESHES: P733.23 XEtRIRAD: A XEHE: 1009-5470(2009)03-0029-06

A study on forecasting equation of sound velocity for seafloor sediments

based on principle component analysis
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Abstract: In order to obtain a forecasting equation of sound velocity for seafloor sediments, the authors
first apply the technology of principal component analysis and analyze existing empirical equation and its
calculation errors. A principle component model is then built up using the measurement data of sediments
from the continental slope and shelf in southern South China Sea. The authors also studied in theory how
to exclude correlated parameters from a number of parameters that can affect the sound velocity and how to
optimize a few parameters that are obviously related to sound velocity without cross-correlation. Using the
optimal physical parameters, such as porosity n, median grain size My and plastic limit W, , a three-param-
eter forecasting equation of sound velocity is established for the continental shelf and slope in southern
1774 —5.0944n+12. 499 M, +0. 9985W,. The relative forecasting
error ranges only from —4. 48% to 3.77%.

South China Sea. The equation is C, =
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Tab. 1 Sediment parameters of continental shelf

in southern South China Sea

Cp/(m n/ w/ o/ (g ./ Wi/ Wp/
e e My

s W% em ?) kPa % %
93-12-58 1549 65.5 71.8 1.899 1.57 5.930 1.3 46.9 30.3
93-12-56 1490 69.6 87.9 2.294 1.50 6.033 0.1 55.3 27.6
93-12-53 1622 59.4 56.6 1.462 1.66 5.862 3.5 41.4 17.1
93-12-30 1654 50.7 39.4 1.030 1.84 3.119 11.1 31.2 17.3
94-9-38 1470 82.2159.32.763 1.84 3.687 3.4 23.5 12.4
94-9-60 1555 40.7 45.2 0.678 1.75 4.891 9.0 33.9 22.6
94-9-59 1514 65.8 73.0 1.909 1.57 5.019 0.2 43.1 26.1
94-9-62 1652 50.6 41.6 1.024 1.84 3.891 10.7 38.2 24.1
94-9-65 1742 54.1 48.5 1.177 1.76 3.860 3.6 31.8 21.6
94-9-67 1551 80.2167.04.057 1.32 3.547 0.1 62.3 41.4
94-9-68 1546 65.7 76.4 1.917 1.56 6.066 0.1 46.1 31.0
94-9-70 1679 52.4 41.8 1.098 1.77 3.871 5.4 37.9 22.4
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Fig. 1 Correlation of porosity n with water content w,
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with correlation coefficient R=0. 925 3

200p

150f

FIK IR/ %
S
(=)

wn
(=)

1
0.5 1 1502025 3 35 4 45

o=

fLBLke
3 FKE o 5B e ZXFR, KR R=0.942 2

Fig. 3 Correlation of water content w with void ratio e,

with correlation coefficient R=0. 9422
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Tab.3 Sediment parameters of continental slope

in southern South China Sea

Cp/(m n/ w/ o/ (g+ ./ WL/ Wp/
w5 e M,

cshH % % cm3) kPa % %
93-5-6 1446 77.1130.0 3.364 1.37 5.976 20.4 90.7 34.6
93-5-7 1490 80.3 155.6 4.072 1.31 6.126 6.1 78.8 20.9
93-5-8 1506 71.9 95.0 2.563 1.45 5.809 16.2 67.7 25.4
93-5-9 1522 63.3 62.0 1.723 1.63 5.809 19.3 48.1 25.8
93-5-11 1508 76.2 118.9 3.203 1.38 5.588 12.2 70.5 61.7
93-5-12 1514 72.6 98.0 0.74 1.46 4.804 11.2 67.7 25.3
93-5-13 1591 72.0 95.2 2.565 1.50 6.038 18.3 64.9 50.5
93-5-15 1484 76.6 124.3 3.276 1.39 5.381 7.5 80.2 51.3
93-12-13 1471 75.4 124.8 3.069 1.37 5.735 0.1 77.6 32.6
93-12-18 1460 79.9 147.5 3.968 1.34 5.566 0.1 77.9 24.7
93-12-19 1476 81.9 168.7 4.517 1.31 5.877 0.1 90.4 36.3
93-12-59 1466 78.5 153.53.650 1.33 6.044 0.2 83.4 28.9
93-12-63 1483 80.6 163.0 4.159 1.31 5.969 1.4 96.4 25.8
93-12-65 1542 80.3 160.2 4.064 1.31 6.047 1.1 100.5 43.4
93-12-67 1426 81.7 175.5 4.446 1.30 6.079 0.4 98.4 56.2
93-12-69 1429 81.6 174.4 4.424 1.30 6.100 0.8 100.8 36.7
93-12-71 1441 81.3 164.2 4.344 1.30 6.099 0.4 99.6 39.5
93-12-72 1431 81.5173.14.398 1.29 6.207 1.1 95.7 40.0
93-12-47 1505 79.9 157.9 3.983 1.33 6.548 0.9 85.2 28.7
93-12-49 1541 81.9 182.54.541 1.30 5.970 0.1 97.7 68.6
93-12-51 1537 79.8 156.8 3.962 1.33 6.060 0.2 88.8 37.4
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