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The SUS (Signal, Underwater Sound)-OAT experiment was carried out in the Ulleung Basin of the East Sea
on 3 June 1997. The SUS-OAT system consisted of aircraft deployed shots as sources and a vertical line array
(VLA) tethered by a receiver ship was used to survey a large area where a mesoscale warm eddy appears fre-
quently. The experiment was carried out such that explosive charges set to detonate at 800 ft depth were
dropped in a rectangular (120x120 km). Sources were a rapidly deployable SUS charge (MK 61 MOD 0), and
receiver is a fixed VLA, 90 m in length (150-240 m in receiver depth), composed of 10 elements equally
spaced. The reference ray paths are computed by range-dependent acoustic model in canonical ocean based on
the historical data. The singular value decomposition (SVD) method is used to obtain the horizontal perturbation
of the temperature fields. Horizontal distributions of temperature fields at 150 m and 200 m depth show a weak
warm eddy observed by AXBT and the inversely estimated temperature shows similar patterns in terms of the
location of the warm eddy. In conclusion, the SUS-OAT experiment has been successful to estimate the position
of warm eddy and its temperature field in the East Sea of Korea.
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The source (charge) depth is 244 m, the
sonobuoy receiver depth is 305 m, and
the vertical line array depths are from
150 m to 240 m (19 elements).
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Fig. 3. Parameters of the pressure-time history of explosive charge. The
parameters including pressures P, shock and bubble pulse period T, and
phase duration Tj,.
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Fig. 4. Geometry of the detonation time measurement of SUS charge.
T, is a dropping time in air and Ty, is a sinking time in water.
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Table 1. Differences of the explosion time of the SUS charges due to
sea water density and explosion depth variations

Sea water den- Detonation Depth (ft)
sity (kg/m’) 720 800 880
1025 42.17574 sec  46.97333 sec 51.77092 sec
1026 4222430 sec  47.02744 sec  51.83057 sec
1027 4227295 sec  47.08163 sec 51.89032 sec
1028 4232167 sec 47.13591 sec  51.95015 sec

Table 2. Possible sources of error in SUS-OAT
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Sources Range or Depth (m)  Elapsed Time (s) Error on Travel Time (ms) Remarks
Receiver Ship Position (GPS) +50 +333 Rms error
Aircraft Position (GPS)

Drop Time in Air +50 +333 Rms error
Sinking Time in Water 7.88 +78.8 Estimated error
Maximum Detonation 47.08 +542 Rms error
Depth Error +24 14,808.8 Corrected
Total Error +199.6
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Fig. 5. Time series of observed signal. Left axis means the channel
number of vertical line array and right axis indicates corresponding
receiver depths. The time is not arrival time of the signal of which first
arrival time is about 73.78 second.
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Fig. 9. Horizontal distribution of temperature fields at a) 100 m, b) 150
m, and ¢) 200 m depth obtained from the horizontal slice inversion, The
symbol “+” indicates the horizontal grid position.
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Fig. 10. Observed horizontal distribution of temperature fields at a) 100
m, b) 150 m, and ¢) 200 m depth. The symbol “+” indicates the
observed position.
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Fig. 11. The inversion results with the data containing arbitrary errors.
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Fig. 12. Vertical sound velocity profiles obtained from the vertical slice inversion. a) S-1, b) S-2, ¢} §-4, d) S-11, e) S-12, and f) S-13
charges to VLA receiver. Solid line and symbol “+” corresponding to the obsérved data from AXBT and inversely estimated sound speed,
respectively.
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