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Stable structures of temperature and salinity validated by the repeated measurements

in the few-miles-square regions off Japan coast in the western Pacific'

Shun-ichi WATANABE™** and Toru UCHIDA **

Abstract

Compiling thousands of vertical profiles of temperature and salinity measured during the seafloor geodetic obser-

vation, we statistically revealed the temporal stability in the depth of more than 1200 m within a few-miles-square

region. We also found the spatial variations of temperature and salinity profiles. Specifically, temperature at 1200

m depth in the seafloor geodetic site ASZ2 (about 100 km southern off the Cape Ashizuri) is systematically

higher than the other sites, which is strongly affected by the Kuroshio Current. On the other hand, at the seafloor

geodetic sitt MYGI (about 100 km eastern off the Miyagi Prefecture), temporal intrusion of cold water was ob-

served in the winter, reaching to the depth of about 800 m.
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Table 1. Positions of observation sites and observation periods.
#1. BUEOMES X7 — 7 BUHRH.

Site Code Latitude Longitude Depth [m] Observation period
A2 KAMN 38-53.2 N 143-21.7E 2300 07/2001 - 08/2014
SAMI1 KAMS 38-382 N 143-15.8 E 2200 07/2001 - 08/2014
IR 1 MYGI 38-05.0N 142-55.0 E 1670 09/2001 - 08/2014
EhRh 2 MYGW 38-09.0 N 142-26.0 E 1100 10/2004 - 06/2014

15 B FUKU 37-10.0 N 142-05.0 E 1200 08/2001 - 08/2014
Sk CHOS 35-30.2 N 141-40.2 E 1500 0572002 - 06/2014
G i 2 BOSN 34-45.0N 140-30.0 E 1900 08/2001 - 08/2014
a1 BOSS 34-25.8 N 139-51.9E 1450 02/2002 - 11/2013
FEAELTE SAGA 34-57.6 N 139-15.8 E 1340 08/2002 - 12/2014
HYED 1 TOK1 34-05.1 N 143-08.0 E 2400 08/2002 - 09/2014
WD 2 TOK2 33-52.6 N 137-35.7E 1600 08/2002 - 04/2014
W 3 TOK3 34-10.8 N 137-23.2 E 1200 02/2012 - 04/2014
RE 7 1 KUMI 33-40.2 N 136-59.8 E 2000 09/2001 - 09/2014
HEHT i 2 KUM2 33-26.0N 136-40.0 E 2000 02/2012 - 04/2014
REEFHE 3 KUM3 33-20.0N 136-20.0 E 2000 09/2003 - 09/2014
Y I e SIOW 33-09.6 N 135-34.3 E 1550 01/2003 - 09/2014
EYarl N MRT1 33-21.0N 134-56.7 E 1350 02/2012 - 09/2014
EFh2 MRT?2 32-52.3 N 143-48.8 E 1400 11/2004 - 09/2014
i1 TOSI1 32-49.0N 133-40.0 E 1050 01/2012 - 09/2014
A 2 TOS2 32-25.7N 134-01.9E 1770 11/2011 - 04/2014
TR 1 ASZ1 32-22.1N 133-13.2 E 1100 01/2012 - 12/2014
B2 ASZ2 31-559N 133-34.6 E 2940 01/2012 - 09/2014
H [a) 7k 1 HYGI 32-23.0N 132-25.0E 1640 01/2012 - 12/2014
H Ak 2 HYG2 31-58.4 N 132-29.7E 1960 01/2012 - 09/2014
Table 2. Specifications of CTD sensor and probes of XBT and XCTD used in this study.
#2., WEHHLZTu—-T7LZDARY 7 (450 r{H).
maximum vessel | temperature | conductivity pressure
depth speed accuracy accuracy accuracy
i 0.15-0.25%
CTD SBE 19 3500 m N/A 0.01C 0.01 mS/cm g
CTD SBE .
3500 m N/A 0.005C 0.005 mS/cm 0.1%F.S.
19plus V2
XBT T-5 1830 m 6 kn 02T N/A N/A
XCTD-1 1000 m 12 kn 0.02C 0.03 mS/cm N/A
XCTD-2F 1850 m 8 kn 0.02C 0.03 mS/cm N/A
XCTD-4 1850 m 6 kn 0.02C 0.03 mS/cm N/A

F.S.: Full scale
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Fig.2. Mean profiles of temperature, salinity, velocity and standard deviations of temperature and salinity at each
site. Gray areas in the profiles of temperature and salinity indicate the range of the standard deviations.
Dark gray and light gray areas in the velocity profiles indicate dVr =V (T+o7,S,P) -V (T,S,P) and
dVis =V (T+or,S+os,P) =V (T,S,P), respectively. Because the light gray areas are very narrow, it

might disappear depending on the print condition.
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Stable structures of temperature and salinity validated by the repeated measurements in the few-miles-square regions off Japan coast in the western Pacific

Table 3. Mean values and standard deviations of temperature, salinity, and sound velocity at (a) 800 m,
(b) 1200 m, and (c) 1600 m depths.
#3. K& (a) 800 m, (b) 1200 m, KT (c) 1600 m (2B} B - 5 - & H O F Il K O R

7.
(a) 800 m
Site T oT S 08 A% dVr dVrs data number
T T m/s m/s m/s of T ofS

KAMN 334 0.35 34.27 0.10 1475.87 1.49 1.62 302 84
KAMS 3.42 0.21 34.26 0.06 1476.22 0.88 0.97 171 67
MYGI 3.32 030 34.29 0.06 1475.81 1.29 1.37 823 308
MYGW  3.27 0.21 34.27 0.06 1475.56 0.88 0.96 558 248
FUKU 335 0.22 34.28 0.03 1475.94 0.91 0.96 393 75
CHOS 3.79 0.35 34.27 0.05 1477.78 1.45 1.52 138 48
BOSN 3.78 0.28 34.31 0.05 1477.80 1.19 1.26 123 50
BOSS 3.99 041 34.28 0.06 1478.64 1.72 1.80 128 41
SAGA  4.02 0.17 34.33 0.03 1478.82 0.70 0.74 440 202
TOK1 3.97 030 34.35 0.05 1478.66 1.26 1.31 218 79
TOK2 3.92 039 34.35 0.05 1478.43 1.65 1.71 277 104
TOK3 4.10 0.18 34.34 0.02 1479.19 0.74 0.77 30 9
KUM1 392 0.24 34.35 0.02 1478.43 1.03 1.05 159 48
KUM2 398 0.19 34.35 0.02 1478.68 0.79 0.82 37 9
KUM3 3.85 0.15 34.37 0.04 1478.18 0.62 0.67 372 153
SIOW 3.95 0.15 34.35 0.03 1478.57 0.61 0.65 287 112
MRT1 4.00 0.15 34.34 0.02 1478.74 0.62 0.64 37 11
MRT2 433 034 34.31 0.04 1480.10 1.43 1.47 210 94
TOS1 4.05 0.19 34.34 0.03 1478.95 0.81 0.84 42 7
TOS2 463 031 34.27 0.05 1481.29 1.29 1.36 43 10
ASZ1 4.14 0.17 34.33 0.02 1479.33 0.72 0.74 33 10
ASZ2 5.70 0.72 34.24 0.06 1485.63 2.87 2.95 34 10
HYG1 3.97 0.19 34.35 0.03 1478.65 0.79 0.83 52 9
HYG2 4.10 032 34.33 0.05 1479.17 1.35 1.41 48 12
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(b) 1200 m
. T oT S 08 A% dVr dVrs data number
Site C C m/s m/s m/s of T ofS
KAMN 263 0.16 34.44 0.05 1479.71 0.70 0.77 265 82
KAMS 269 0.11 34.44 0.03 1479.94 0.47 0.51 170 66
MYGI 261 0.25 34.46 0.04 1479.63 1.07 1.12 818 304
MYGW N/A N/A NA NA N/A N/A N/A 0 0
FUKU 268 0.09 34.43 0.03 1479.89 0.39 0.42 320 67
CHOS 272 0.12 34.43 0.03 1480.07 0.52 0.56 137 48
BOSN 277 0.13 34.44 0.03 1480.30 0.56 0.61 118 46
BOSS 2.81 0.16 34.43 0.03 1480.47 0.67 0.71 122 35
SAGA 292 0.11 34.44 0.03 1480.96 0.47 0.51 423 196
TOK1 2.96 0.13 34.46 0.05 1481.15 0.54 0.61 214 75
TOK2 2.92 0.16 34.47 0.04 1480.99 0.69 0.74 269 98
TOK3 N/A  N/A NA N/A N/A N/A N/A 0 0
KUM1 295 0.09 34.46 0.03 1481.09 0.37 0.40 156 45
KUM2 295 0.11 34.46 0.01 1481.09 0.45 0.47 37 9
KUM3 292 0.14 3448 0.04 1480.98 0.60 0.65 362 143
SIOW 290 0.10 34.48 0.03 1480.90 0.41 0.46 276 102
MRT1 296 0.08 34.45 0.02 1481.11 0.33 0.35 36 11
MRT2 297 0.10 34.46 0.03 1481.17 0.44 0.48 196 80
TOS1 N/A  N/A NA N/A N/A N/A N/A 0 0
TOS2 2.98 0.10 34.45 0.02 1481.21 0.44 0.46 43 10
ASZ1 N/A  N/A NA N/A N/A N/A N/A 0 0
ASZ2 3.23 0.12 34.43 0.02 1482.26 0.52 0.54 34 10
HYG1 293 0.10 34.46 0.03 1481.03 0.42 0.45 52 9
HYG2 289 0.13 3446 0.03 1480.82 0.57 0.61 48 12




Stable structures of temperature and salinity validated by the repeated measurements in the few-miles-square regions off Japan coast in the western Pacific

(¢) 1600 m
) T oT S 08 A% dVr dVrs data number
Site T C m/s m/s m/s of T ofS

KAMN 223 0.12 34.53 0.04 1484.76 0.53 0.59 215 69
KAMS 224 0.08 34.53 0.03 1484.81 0.35 0.39 169 65
MYGI 219 0.20 34.56 0.04 1484.63 0.86 0.91 797 301
MYGW N/A N/A NA NA N/A N/A N/A

FUKU N/A N/A NA N/A N/A N/A N/A

CHOS N/A N/A NA N/A N/A N/A N/A 0 0
BOSN 227 0.08 3452 0.04 1484.93 0.33 0.38 111 43
BOSS N/A N/A NA NA N/A N/A N/A 0

SAGA N/A N/A NA N/A N/A N/A N/A 0 0
TOK1 2.41 0.08 3454 0.06 1485.58 0.36 0.44 212 75
TOK2 N/A N/A NA NA N/A N/A N/A 0

TOK3 N/A N/A NA NA N/A N/A N/A 0 0
KUM1 242 0.07 34.53 0.02 1485.62 0.31 0.34 153 44
KUM2 244 0.14 34.53 0.03 1485.67 0.59 0.63 35 7
KUM3 238 0.10 34.55 0.04 1485.46 0.45 0.50 341 127
SIOW N/A NA NA NA N/A N/A N/A

MRT1 N/A N/A NA NA N/A N/A N/A

MRT2 N/A NA NA NA N/A N/A N/A

TOS1 N/A N/A NA NA N/A N/A N/A 0 0
TOS2 2.35 0.05 34.53 0.02 1485.31 0.22 0.24 43 10
ASZ1 N/A N/A NA NA N/A N/A N/A 0 0
AS7Z2 2.49 0.07 3452 0.02 1485.89 0.32 0.34 34 10
HYG1 238 0.08 34.53 0.03 1485.43 0.33 0.37 42 7
HYG2 237 0.11 34.54 0.03 1485.40 0.50 0.54 47 12
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Fig.3. Mean values of (a) temperature, (b) salinity,
and (c) velocity at 800 m (red), 1200 m
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standard deviations.
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Fig.6. Monthly mean profiles of temperature, salinity, velocity and standard deviations of temperature and salinity at

MYGI and KUM3. Legends are the same as Fig. 2. No data has been obtained at KUM3 in March and April.
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Fig.7. Monthly mean profiles of temperature at (a) MYGIand (b) KUMS3.
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