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Floating Rate and Sea Surface Outlet Point of Ocean Bottom Seismometer
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Abstract: Ocean bottom seismometer (OBS) active and passive experiments are the most useful methods to reveal crustal and
upper mantle structures under the ocean, but till now, few OBS experiments have been done in the Arctic and Antarctica, where
the main challenges are finding and recovering the OBSs sheltered by the high coverage rate of floating ices. For the forthcoming
OBS experiments in the polar regions, it is necessary to study the time and the location of OBS surfacing to the sea (outlet
position). To reveal the process of OBS sinking and floating in the sea and to find the law of OBS’ s outlet position, we use the
information of the up-floating rate, deployment position and recovery position of OBS during three expeditions of the 2019 South
China Sea OBS observation, 2020 Western Pacific OBS experiment and 2011 the South China Sea three - dimension OBS
experiment in this study. The main results are as follows: (1) The OBS shows stable up -floating rate in the vertical direction,
which will be helpful to predict the moment of OBS surfacing to the sea; (2) the OBS locations on the sea bottom are randomly
distributed with the offset of the drop location, which indicates that the water depth at the drop point has no obvious linear
correlation with the relocation offset distance; (3) the outlet position and deployment position of OBS suggest very close distance,
with a statistical estimate of <Z300 meters (31%) and <Z500 meters (59 %).
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Table 1 Trajectory information of the process of floating of OBS-1
S B S (m) i 5 B 1R B S (m) P TS OBS R (m) T )k (1] 18] B () B IR A (m/s)

2091 402 2052 / /

2028 498 1966 75 1.15
1970 513 1902 60 1.06
1869 544 1788 138 0.83
1822 555 1735 42 1.25
1768 568 1674 60 1.02
1726 586 1623 60 0.85
1685 594 1577 60 0.78
1638 607 1521 60 0.92
1588 620 1462 60 0.99
1548 629 1414 60 0.79
1496 641 1352 60 1.05
1449 652 1294 60 0.96
1412 663 1247 60 0.79
1369 675 1191 60 0.93
1337 686 1148 60 0.72
1240 726 1005 180 0.79

®2 OBS-2 LEFFBEHIBRER
Table 2 Trajectory information of the process of floating of OBS-2
S B8 (m) 5 3 2R B 8 (m) PHA TS OBS TR % (m) PR U N 1 I ) (s ) EFEEA(m/s)

3369 209 3363 / /

3336 220 3329 38 0.89
3296 227 3 288 30 1.35
3265 235 3257 30 1.05
3179 262 3168 90 0.98
3149 274 3137 30 1.04
3121 284 3108 30 0.97
3063 308 3047 60 1.01
3036 322 3019 30 0.95
3 008 336 2989 30 0.99
2973 357 2951 40 0.94
2925 385 2900 50 1.04
2899 402 2871 30 0.95
2873 420 2842 30 0.96
2 847 438 2813 30 0.97
2821 457 2784 30 0.98
2795 477 2754 30 0.99
2770 495 2725 30 0.95
2732 529 2680 50 0.90
2699 556 2641 40 0.98
2650 598 2582 60 0.99
2 605 638 2526 60 0.93
2559 678 2468 60 0.97
2514 720 2409 60 0.98
2473 664 2353 60 0.93
2432 608 2296 60 0.95
2394 552 2 240 60 0.92
2359 496 2187 60 0.90
2322 440 2129 60 0.96
2 288 968 2073 60 0.93
2256 912 2018 60 0.93
2226 856 1962 60 0.92
2194 800 1903 60 0.99
2173 744 1854 60 0.81
2 150 688 1801 60 0.89
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Table 3 Parameter information

M (kg) Vors (m?*)  pops (kg/mx) *Oocean *R' (s7)

N*?
44 0.097 453.6 0o(1+ ?\zl) 13

T = oo A 1 7K HE TR B (R0 0 25 AR A R G IR R 8 AT AR S
Xof ¥ K BEAT T 43 2 RO R U5 < hitps://www .neei.noaa.gov/ac-
cess/world-ocean-atlas-2018/) ; N: 4i {& 45 — = {7 JE 3 45 3, 7T LAAR
i 6 K R B 8 A5 B (315 M3 hitps://www.mt-oceanography.
info/Utilities/bvf.html) ;2 1 K VR B s R : 5L B9 R R, B AR S H
K MR T AR MEIZ AL 1 OBS K i 7% J1 o 30 N A2 4 4%
B ;¥ K A3 SR DL AN 4 ISR 5 PR .
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Table 4 Seawater stratification at OBS-1 station

2 (m) 00 (kg/m?) N*(10%s7%)
0~50 1021.580 2.082 2
50~150 1022.578 2.082 2
150~700 1025.110 2.099 6
700~1 000 1027.063 0.184 9
1 000~4 000 1027.381 0.184 9

R5 OBS-2@hfipyiBKkHEER

Table 5 Seawater stratification at OBS-2 station

2 (m) 0o (kg/m?) N2(10%s?)
0~50 1021.130 2.496 4
50~150 1022.356 2.496 4
150~700 1025.270 2.4056
700~1 000 1027.075 0.173 9
1 000~4 000 1027.383 0.173 9
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Fig.3 Comparison of measured and simulated up-floating
rates of OBS-1
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Fig.6 Relationship between the water depth at OBS deploy-
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Fig.8 Relationship between the water depth of OBS at de-
ployment position and the distance between the recov-

ery position from the deployment position
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Fig.9 Current conditions at different depths in the location of the 2020 Western Pacific OBS experiment
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Fig.12 Pie chart shows distances between the recovery posi-

tions and the deployment positions of 64 OBSs used
in the 2020 South China Sea and Western Pacific
OBS experiments
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