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Seismic Oceanography
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Global ISWs distribution（Global Ocean Associates，2002）

near the Strait 
of Gibraltar in 
the 
Mediterranean 
Sea 

Pacific Offshore 
Central America

South China Sea 



#ISW
Amplitud

e/m

Half-height 
width after 
correction/m

Phase 
speed 
m/s

Vert. Vel.
cm/s

1 53.1 1117.8 1.59 7.8

2 42.1 1282.5 1.53 5.0

3 24.9 1518.9 1.44 2.3

4 27.0 1721.8 1.45 2.2

5 23.7 1172.7 1.44 2.8

6 22.2 1192.9 1.43 2.6

7 32.0 1270.9 1.48 3.6

8 38.5 1113.6 1.51 5.2

ISWs Characteristics in Line4ISWs Characteristics in Line3

ISW#
Amplitude/

m

Half-height 
width after 
correction/m

Phase speed 
m/s

Vert. Vel.
cm/s

1 74.5 1065.0 1.63 11.2

2 61.3 506.3 1.56 18.6

3 51.4 560.1 1.51 13.7

4 38.8 932.8 1.45 6.0

5 34.9 613.7 1.43 8.1

6 44.7 600.4 1.48 10.9

7 37.9 514.5 1.44 10.5

8 42.5 356.0 1.47 17.3

9 34.4 306.3 1.43 15.9

10 25.8 493.5 1.38 7.2

04 布罗陀海峡海域

ISWs near the Strait of Gibraltar in the Mediterranean Sea by SO



Water depth/m Amplitude/m

151.8 75.2

164.3 77.2

194.3 69.3

221 57.6

269.7 27.5

243.8 73.9

277.7 66.6

319.5 75.6

345.2 67.7

370.7 71.0

409.1 50.8

423.2 76.6

482.8 64.2

488 73.0

Amplitudes of one ISW in Line1

Line1

ISWs in the South China Sea by SO

ISWs in the South China Sea by SO



Pycnocline depth：75m
Pycnocline ranges：25-206m

the buoyancy frequency N for Line1

Linear phase speed of ISW in Line1

Nonlinear parameter α=-
0.00868

Phase speed： 2.72m/s
Apparent half-height width：

4.6km
Vertical velocity： 4.7cm/s

Eigenfuctions, mode-1 in red,mode-2 in 

blue and mode-3 in black



ISWs in Line 2
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ISWs in the South China Sea by SO



 

One section of Line 6

Water 

depth/m

Amplitude/

m

26.24 18.21

32.63 26.3

40.86 30.29

48.93 32.2

57.45 32.43

73 29.63

Amplitude with depth 

change of ISW in Line6

Mode-1 depression ISW

ISWs offshore Central America by SO



the buoyancy frequency N 

at station(86.75°W，11.83°) 
on Dec.19, 2004

Linear phase speed
Eigenfuctions, mode-1 in 

red,mode-2 in blue and mode-3 in 

black

Pycnocline depth:34m

Pycnocline range:19-70m
Linear phase speed 1.2039m/s Phase speed：1.62m/s

Vertical velocity 24.79cm/s



ISW# Amplitude/m

1 8.22

2 8.13

3 6.5

4 4.97

5 4.06

6 3.24

Amplitudes of ISWs in Line86 mode-1 elevation ISWs

One section of Line 8



 

 

 

11 mode-2 ISWs

elevation：
2-5m
depression：
4-14m
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Sections of Line 9
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Sections of Line 10-part 1



 

Sections of Line 10-part 2
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Prestack migration+PIV method

New techniques for visualization of fine structure dynamic changes 



Summary

• We used the seismic oceanography method to study the structural 
characteristics of internal solitary waves (ISWs) near the Strait of 
Gibraltar in the Mediterranean Sea, in the South China Sea and 
Pacific offshore Central America.

• In the pacific region offshore Central America, there are lots of 
mode-2 ISWs revealed from seismic oceanography data.

• Lots of legacy seismic data can be used to characterize ISWs in 
different continental margins

• New method (Prestack migration +PIV) can visualize ISWs evolution 
and sub-mesoscale processes  
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