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¢ Background of the work
¢ Experiment(SW06)

¢ Arrival amplitude fluctuation analysis
(frequency, variation)

¢ Arrival amplitude variation (stmulation)
¢ Inversion approach
¢ Inversion results

é Summary



Background of the work
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¢ Severe signal fluctuations were observed !
¢ (Q1) What 1s the physics 1n the fluctuations ?

¢ (Q2) Does inversion work for the time-varying data ?



Experiment (SW06)
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¢ New Jersey continental shelf break 5 |
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¢ Source circle track (Reice=190m, SD=35m) H
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¢ Strong thermocline in SSP 5, J
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Arrival amplitude frequency analysis [
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Surface R. Arrivals (Ch3 above Thermocline)
T T

Direct Arrivals (Ch3 above Thermocline) 0.06
0.05 : | : .
0.04F : |
A
S 003+ | f ‘ | . 2 g.03k \ \ i ‘ ]
2 1 ‘ ‘ ) { g_ : | Il \ |
a
£ | ‘ / ‘ | i ) i
£o.02) ke ‘ Al ‘ 1) ‘ ‘ \ ‘ |
‘ ' | ] i
0.01F ‘ i
| 1
! ! ! I 1 | 1 -50 0 50 1 50 200 250 300
foo -50 0 50 100 150 200 250 300 Anglewrt North(deg)
Angle w.r . North(deg. SPECTHOGHAMf s f H Arrival Ch3 b Th |
SPECTROGRAM for Direct Arrivals (Ch3 above Thermocline) - or r ace ”"’a( avove erm°°'”e) O
0.5 LRI TRVO0WOT T TN THTEEA OO T I T T 'Y 'w {1 ‘ | i frim
T T o) ‘}w it lL' !E,‘ LT ‘"h"‘f‘l“l“' "' N‘ I <' " ! f IH || ~ ”. 1| l | |‘t‘|" 'H. '}‘ "‘ ‘I || .1 " ' |
0.4- ! :l ‘“‘/,K‘."“ ‘, 1y ]“\‘ W l“n f - “‘H.“le l |1|“ " l ;H" \I"‘ 1 'w‘ | ‘lll \‘ l ' [
i L | I HRIE > I i | I |l | l ||
§0.3 | L 1T ) [ % 5 [J‘ | >‘ l‘)| “‘ I ’ l 'i ' 1\ 1
o) | L | | =] i niv' " ‘, Uil I
[ {1t > | ’N i,w M'. “\ AR
20 il i 9] [ 1 | | | ‘ (Y
30 | £ AN .| ‘v ‘ I | iw ‘
0.1 \ *IH ~ '
’ L “1

wwf'\q; I'l. 1
”“1' ""‘”‘ N l (i t"

50

100
Angle w.r.t. North(deg) Anglewrt North(deg)

¢ Amplitude fluctuations with dominant | & Almost random fluctuation

frequency 0.12Hz (8.3s)
¢ Weak dominant frequency

¢ Cf. Surface wave freq. =0.12 Hz variation ( 0.1~0.25 Hz)



Arrival amplitude variations

Amplitude Variations w.r.t Channel
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Arrival fluctuation due to ocean waves

(Q1) What 1s the physics in the fluctuations ?
¢ (1) Measured ocean wave frequency : 0.12 Hz, HY3 : 2.2 m
¢ (2) Significant source depth oscillation riding ocean waves ( £1.1m)

¢ (3) Small thermocline oscillation by water particle circulation (R=0.2m @ 25m )
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(1) Wave Spectra (2) Source movement riding waves (3) Water particle trajectory




Arrival fluctuation due to thermocline

(Q1) What 1s the physics in the fluctuations ?
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Direct arrival amplitude variation : simulation

Direct Amplitude Variations Simulation

¢ Up-down source oscillation
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(Q1) What 1s the physics in the fluctuations ?

Source oscillation + Thermocline => Direct Arrival fluctuation



Inversion Approach

¢ Inversion Model

SSP

depth, range
P TS ° VLA tilt

Bottom speed, density
é Multi-step optimization
(1) Preliminary SD & VLA tilt using all channels

(2) SSP in thermocline zone using ch. 3 ~ 7

(3) SD, VLA tilt, and remaining SSP using all channels

(4) Bottom parameters (sound speed, density)



Inversion Results (1)
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Inversion Results (2)
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¢ Severe signal fluctuations were observed in SWAMI32
acoustic data.

¢ Ocean surface wave + theromcline can explain the direct
arrival fluctuation.

¢ Geoacoustic inversion using back-propagation with direct
and bottom reflections works successfully.



