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Analysis on the characteristics of sound speed in the northern
South China Sea based on Argo data

ZHANG Wei-tao', ZHANG Ren', AN Yu—zhu', CHEN Jian', DUAN Zhi—gang’

(1. PLA Research Center of Ocean Environment Numerical Simulation, College of Meteorology and Oceanography ,

PLA University of Science and Technology , Nanjing 211101, China; 2. No. 61828 Army, Kashi 844200, China)

Abstract Based on the Argo profile data of nearly 5 years, the spatial-temporal variation characteristics of sound speed
profiles in northern South China Sea were analyzed by Empirical Orthogonal Function (EOF), and then the sound speed
characteristics for different depths were obtained by interpolating the scattered Argo sound speed data into regular gridded
data. The results were shown as follows: The first 1-6 modes reflected the main features of the sound speed structure. The
first mode , with an obvious year cycle, was closely related to the mixed layer. The second mode , with a phase contrary to the
first mode, mainly worked in the subsurface. The third mode mainly affected the layers beneath the subsurface. The
horizontal distributions of sound speed were different at each depth, and the sound speed at surface was notably influenced
by water temperature while the sound speed below the surface was closely relative to the circulation system and water mass
displacement. Cold eddy caused low sound speed zones. Both the Luzon cold eddy and the Vietnam cold eddy caused low
sound speed zones.

Keywords northern South China Sea; sound speed; spatial-temporal characteristics ; Empirical Orthogonal Function
(EOF); Argo data

o Le 1980
EOF
Tolstooy 1991 EOF
2012-03-08 2012-10-23
41276088 .
1987- o weitao5466@163.com,
1963- o zren63@126.com,,

http://hytb.nmdis.gov.cn



276 32
2000 1999 =
6000
EOF
4000
EOF 20°N
2000
2006 EOF 5
I5°N ~2000
2010
-4000
EOF 2001 . ~
on -6000
1999 =
-8000
\ . P ~10000
105°E 110°E 115°E 120°E 125°E
N 3
30
25
20
Argo 2007 15
Argo 0
o 5 S
Argo 0 oL il |
2000.3.6 2001 2002 2003 2004 2005 2006 2007 2008 2009 20102011.1.31
/
1 1 Argo
5d
Argo Argo
2000 1 1 -=2011 5 & 2006 11 2011
1 31 2010 1 o
109-120°E N
10-22°N 3042 °
1 UNESCO Chen Millero
113- 1983 Argo
120°E  10-11°N N N
o Argo Akima
2010 EOF 0. 10. 20. 30.
5d 50. 75. 100. 125, 150. 200. 250. 300. 400.
500, 600, 700, 800. 900. 1000, 1100, 1 200,
1300, 1400, 1500, 1750, 2000 m,
5 1
Argo 2 EOF
2000 3 -2006 10

2001 2006 5

http://hytb.nmdis.gov.cn

EOF
EOF



3 Argo 277
1.
1 1 N 2 3
59.85% . 23.54% 6
96.37% 3.1
o EOF 3 EOF1-6
2900391 Argo 15 o
2006 10 20 20.317° 2005
N 119.548°E 1 . 3 6
2 o
2 500 m 1 5 2
1
EOF 1
3 3 a
RMSE 1.64 m-s™ 6 3.47 m/s
RMSE 0.27 m-s™ 6 400 m 0
o 3 a
1 EOF6
5-10 8-9 11-4
EOF
2-3
1 59.847 59.847
2 23.537 83.385
3 5215 88.601 2010 . 2
4 3.541 92.142 E 0 5 : : : :
500 OPN A N N e
5 2.927 95.069 1000 -5 : . . .
5 0 5 2007 2008 2009 2010 2011
6 1.299 96.369 a
E 0 S ; - - -
500 ()MMWMWW
0 1000 5L - - - -
2024 2007 2008 2009 2010 2011
100 100 100t b
200 200t 200t £ 0 s , , , .
3007 3007 300r 500 E OMWMWWW
1000 B s - - ;
400 400 400 2 0 2 2007 2008 2009 2010 2011
E 500 1€ 500 1E 500t ¢
. E 0 10— ; - ; ;
600t 600} 600t 500 OMMwWwwW\——»««ij
1000 10— s - ‘ -
700 700} 700r 5 0 5 2007 2008 2009 2010 2011
800t 800t 800 d
E 0= 10— : . . .
900r 900r 900r s00[ P
I I | 1000 10— ‘ - ; -
R R Bl 202 4 2007 2008 2009 2010 2011
1100————1 j100t—d—— 1 jj00 -l
1460 1500 1540 1460 1500 1540 1460 1500 1540 €
fm-s fin-s fim-s . 508 F ISWWMW\/W\WL
2 EOF 1 3 6 1000—=—1 1oL~ ' - ‘ -
2 0 2 2007 2008 2009 2010 2011
/ m/s /
f
3 EOF 6

http://hytb.nmdis.gov.cn



278 32

-1.72 m/s 2010 N
2.23 m/s 300 m o

2 1999 .

° 1 000 m °
3-6 2011

0 0

200 200 f
400 400 |
600 600 f
800 800 |

< 1000 = 1000 |
1200 1200
1400 1400 |
1600 1600 |

1800 1800 - - -
14601480 1500 1520 1540 1560 146014801500152015401560 ° 35 6-8 9-11

/m-s /m-s 12-2 N N A 4 °©
4 6. 7 10 m. 100 m
2m/s 3 m/s

32
Argo
0.25°x0.25°

10
20
30

50
75 1530

100

125 1520

150 ’ o 6
£ 200

250 1510 Tolstoy et al 1991

300
400
500
600
700
800
900
1000
1100

1540
o Argo

1500
1490

1480

o]

2007 2008 2009 2010 2011 -10.53 m/s
/
5 2.24 m/s,

http://hytb.nmdis.gov.cn

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 Argo 279

1990
:\ ¢ ” " o
= £ 7.38 m/s
108°E 111°E114°E 117°E 120°E
e}
o
7
o
108°E111°E114°E117°E120°E 108°E111°E114°E117°E
6 10m N
119°E  19°N
—13.40 m/s
2011
8 .
' —2, ' -11.87 m/s,
108°E111°E114°E117°E120°E
24° 24°N,
21° -11.62 m/s
18° 120°E
= 19.5°N
s g
AD,
2 508 P /el ! 13.68 m/s
. . N £ !'« ..’ o
108°E111°E114°E117°E120°E 108°E111°E114°E117°E120°E
7 100 m
112°  114° 116° 118° 120° 124°E ’
90 Argo Argo
85 Argo
=80
I
75
70
65
60 o
55
50
45 Argo
8 1999-2007 N
cm
http://hytb.nmdis.gov.cn

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



280

32

Sa  Argo
1 EOF
o 1 59.85%
o 2
23.54%
1
1 1-2 1
2 o 3
o 6
2
3 o
4 °
-11.62 m/s
—-10.53 m/s
Argo
1 900 m
1 000 m 0
EOF
1 100 m

http://hytb.nmdis.gov.cn

o Argo

Bt P B SE B Argo A e SR AR 4G
Argo ML H I .

Fofonoff p MillardR C  1983. Algorithms for computation of funda—
mental properties of seawater. Paris: UNESCO Tech. Pap. In Mar.
Sci. No.44: 1-53.

Le BLR Middleton F H 1980. An underwater acoustic sound velocity
data model. J. Acoust. Soc. Am. 67 2055-2062

Tolstoy A Diachok O  Frazer L N 1991. Acoustic tomography via
matched field processing. J. Acoust. Soc. Am. 89 1119-1127.

1999. . 1
141 24-30.
1999.
83-93.
2006.
16 3 351-355.
2010.
29 6 608-612.
1990.
184-214.
2001.
23 5  42-48.
2000.
18 1 90-93.
1999.
EOF . 18 2 21-25.
2011.
303 9-15.
2010. Argo
2005.
25-33.
2010.
EOF . 28 4 498-506.
(A 44 30 %



