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4. 0oy STN TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXPR PARAM/COMMENT

X030 XCTD 021721 0825 DE 26°00.00'N 136°45.05'E 3898 TSK XCTD-1 16113683
STN;  Station munber Noss XCTD oairal 1009 DE 5059.09N 137°15.00'E 3606 TSK XCTD-1 17100188
TYPE: ggﬁlgzglgi:s water sampler, CTD=CTD only, XCTD=XCTD, SONDE=radiosonde, ngz XgTD 8%1;;1 1102 DE 2228888:1\1 12;222?2:E Zigg TgK XgTD—; i;;gg;gg
L X XCTD 1153 DE . N . E 45 TSK XCTD-
CODE: BE=Beginning of cast, EN=End of cast, BO=Bottom, DE=Deployment of XCID, X035 XCTD 021721 1248 DE 26°00.00’N 137°59.46’E 4780 TSK XCTD-1 17100193
radiosonde, float X036 XCTD 021721 1344 DE 25°59.99'N 138°14.02'E 5190 TSK XCTD-1 17100192
DEPTH:Water depth in meters X037 XCTD 021721 1439 DE 25°59.99'N 138°29.29'E 5156 TSK XCTD-1 17100191
gﬁmigﬁﬁ'ﬂgpﬁiiﬁ;? decibars X038 XCTD 021721 1533 DE 26°00.00'N 138°45.17'E 4857 TSK XCTD-1 17100195
: 1=Salinity, 2-5=Nutrients (POs, Si0, NOs+NOz, NO2), 6-8=Dissolved Gases X039 XCTD 021721 1643 DE 25°59.98'N 138°59.71’'E 4830 TSK XCTD-1 17100194
il ’ ’ ’ ’ ’ i X040 XCTD 021721 1801 DE 25°59.99'N 139°15.06’E 4625 TSK XCTD-1 17100196
(6:9xygen, 7:Dissolved Inorganic Carbon, 8:pH), 9=Dissolved Radioactive X041 XCTD 021721 1859 DE 26°00.00’N 139°30.06'E 4423 TSK XCTD-1 17100197
Cesium X042 XCTD 021721 1956 DE 25°59.99'N 139°45.04’E 3316 TSK XCTD-1 17100198
X043 XCTD 021721 2052 DE 26°00.00’N 140°00.03’E 3002 TSK XCTD-1 17100199
KH-21-1 S003 SONDE 021721 2327 DE 25°23.44'N 139°55.33'E 3266 MEISEI iMS-100 8150063
STN TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXPR PARAM/COMMENT S004 SONDE 021821 2330 DE 23°26.67'N 137°24.87'E 4707 MEISEI iMS-100 8150064
X01A XCTD 021521 1826 DE 32°53.35'N 136°00.87'E 3548 TSK XCTD-1 14110336 €003 ROS 021921 1501 BE 25°59.80'N 140°00.04'E 2832
X002 XCTD 021521 2023 DE 32°29.96'N 136°00.31'E 4642 TSK XCTD-1 14110337 €003 ROS 021921 1541 BO 25°59.52'N 139°59.81'E 2922 2000 1-8  SBE9p860 CTDO
X003 XCTD 021521 2128 DE 32°14.98'N 136°00.15’E 4340 TSK XCTD-1 14110338 €003 ROS 021921 1620 EN 25°59.20'N 139°59.58'E 2778
X004 XCTD 021521 2230 DE 32°00.07'N 136°00.23'E 4248 TSK XCTD-1 14110340 A004 FLOAT 021921 1633 DE 25°59.12'N 139°59.56'E 2879 Argo Apex 9013 (D0)
S001 SONDE 021521 2341 DE 31°48.15'N 135°55.91'E 4197 MEISEI iMS-100 8150061 X044 XCID 021921 1928 DE 26°30.40'N 140°23.27'E 3671 TSK XCTD-1 17100058
X005 XCTD 021621 0003 DE 31°45.02/N 135°58.32'E 4142 TSK XCTD-1 14110335 X045 XCTD 021921 2039 DE 26°45.05'N 140°34.46’E 2970 TSK XCTD-1 17100059
X006 XCTD 021621 0105 DE 31°30.36’N 135°59.91’E 3726 TSK XCTD-1 14110339 X046 XCTD 021921 2154 DE 26°59.99'N 140°45.98'E 2287 TSK XCTD-1 17100060
X007 XCTD 021621 0210 DE 31°15.44'N 135°59.82'E 4170 TSK XCTD-1 14110341 X047 XCTD 021921 2306 DE 27°14.36'N 140°57.45’E 1704 TSK XCTD-1 17100061
X008 XCTD 021621 0314 DE 31°00.53'N 135°59.87'E 4229 TSK XCTD-1 17100186 S005 SONDE 021921 2350 DE 27°23.32'N 141°03.69'E 2866 MEISEI iMS-100 8150065
X009 XCTD 021621 0414 DE 30°45.30'N 135°59.76’E 4131 TSK XCTD-1 17100183 X048 XCTD 022021 0032 DE 27°29.67'N 141°13.60’E 4115 TSK XCTD-1 17100063
X010 XCTD 021621 0515 DE 30°29.81'N 136°00.24’E 4495 TSK XCTD-1 17100187 X049 XCTD 022021 0127 DE 27°39.37'N 141°23.90'E 4154 TSK XCTD-1 17100065
X011 XCTD 021621 0615 DE 30°14.82'N 136°00.18’E 4354 TSK XCTD-1 17100180 X050 XCTD 022021 0223 DE 27°49.67'N 141°34.79'E 4162 TSK XCTD-1 17100066
X012 XCTD 021621 0714 DE 30°00.01’N 136°00.00’E 4389 TSK XCTD-1 17100184 X051 XCTD 022021 0318 DE 28°00.10'N 141°45.85’E 3234 TSK XCTD-1 17110514
X013 XCTD 021621 0812 DE 29°44.97'N 136°00.12'E 4457 TSK XCTD-1 17100181 X052 XCTD 022021 0413 DE 28°10.03'N 141°56.27'E 1849 TSK XCTD-1 17110511
X014 XCTD 021621 0911 DE 29°30.00'N 135°59.70’E 4322 TSK XCTD-1 17100176 X053 XCTD 022021 0508 DE 28°20.02'N 142°07.13’E 2159 TSK XCTD-1 17110508
X015 XCTD 021621 1010 DE 29°15.03'N 136°00.02'E 4465 TSK XCTD-1 17100177 X054 XCTD 022021 0602 DE 28°30.01'N 142°17.79'E 2021 TSK XCTD-1 17110505
X016 XCTD 021621 1118 DE 28°59.89'N 135°59.70’E 4479 TSK XCTD-1 17100178 X055 XCTD 022021 0656 DE 28°40.09'N 142°28.59’E 3972 TSK XCTD-1 17110504
C001 ROS 021621 1355 BE 28°59.85'N 136°00.05’E 4465 X056 XCTD 022021 0750 DE 28°50.01'N 142°39.18’E 5579 TSK XCTD-1 17110503
C001 ROS 021621 1436 BO 28°59.16’N 136°00.29’'E 4509 2003 1-8 SBE9p860 CTDO X057 XCTD 022021 0844 DE 29°00.03'N 142°49.92'E 7536 TSK XCTD-1 17110506
C001 ROS 021621 1514 EN 28°58.65'N 136°00.42'E 4434 X058 XCTD 022021 0938 DE 29°10.01'N 143°00.65’E 8084 TSK XCTD-1 17110507
A0O1 FLOAT 021621 1530 DE 28°58.44’N 136°00.74’E 4479 Argo Apex 9014 (DO) X059 XCTD 022021 1030 DE 29°20.20'N 143°11.44’E 6682 TSK XCTD-1 17110509
X017 XCTD 021621 1633 DE 28°44.93'N 135°59.99’E 4599 TSK XCTD-1 17100179 X060 XCTD 022021 1124 DE 29°29.29'N 143°21.47'E 5997 TSK XCTD-1 17110510
X018 XCTD 021621 1729 DE 28°29.71/N 135°59.99’E 4719 TSK XCTD-1 17100182 S006 SONDE 022021 1137 DE 29°30.95'N 143°25.65'E 5890 MEISEI iMS-100 8150066
X019 XCTD 021621 1825 DE 28°15.02'N 136°00.00’E 4274 TSK XCTD-1 17100185 X061 XCTD 022021 1222 DE 29°39.65'N 143°32.65'E 5704 TSK XCTD-1 17110513
X020 XCTD 021621 1921 DE 28°00.03'N 136°00.00’E 4686 TSK XCTD-1 16113689 X062 XCTD 022021 1317 DE 29°49.32'N 143°43.03'E 5555 TSK XCTD-1 17110512
X021 XCTD 021621 2018 DE 27°45.01’N 136°00.00'E 4836 TSK XCTD-1 16113690 X063 XCTD 022021 1412 DE 29°59.72'N 143°54.29'E 5705 TSK XCTD-1 18021940
X022 XCTD 021621 2117 DE 27°30.02'N 135°59.99'E 4041 TSK XCTD-1 16113688 X064 XCTD 022021 1508 DE 30°10.04'N 144°05.51'E 5692 TSK XCTD-1 18021943
X023 XCTD 021621 2215 DE 27°14.95'N 136°00.01’E 4979 TSK XCTD-1 16113686 X065 XCTD 022021 1604 DE 30°20.01'N 144°16.36'E 5776 TSK XCTD-1 18021944
X24A XCTD 021621 2315 DE 27°00.02'N 136°00.00’E 4962 TSK XCTD-1 16113691 X066 XCID 022021 1659 DE 30°30.03'N 144°27.31'E 5841 TSK XCTD-1 18021941
S002 SONDE 021621 2341 DE 26°55.86'N 135°59.99’E 4711 MEISEI iMS-100 8150062 X067 XCTD 022021 1764 DE 30°40.00'N 144°38.17'E 5905 TSK XCTD-1 18021945
X025 XCTD 021721 0016 DE 26°45.37'N 136°00.00’E 5015 TSK XCTD-1 16113685 X068 XCTD 022021 1850 DE 30°50.04'N 144°49.09'E 5942 TSK XCTD-1 18021947
X026 XCTD 021721 0117 DE 26°30.47'N 136°00.00'E 5438 TSK XCTD-1 16113679 €004 CTD 022021 2024 BE 31°00.00'N 144°59.92'E 5985
X027 XCTD 021721 0219 DE 26°15.36'N 136°00.03'E 4226 TSK XCTD-1 16113680 €004 CTD 022021 2039 BO 30°69.90'N 144°59.89'E 6049 280 SBE9p860 CTDO
C002 ROS 021721 0346 BE 26°00.02'N 135°59.85'E 4506 C004 CTD 022021 2049 EN 30°59.84'N 144°59.83'E 6048
C002 ROS 021721 0428 BO 25°59.93/N 135°59.84'E 4653 2000 1-8 SBE9p860 CTDO X069 XCTD 022021 2111 DE 30°59.86'N 144°59.58'E 6001 TSK XCTD-1 18021942
C002 ROS 021721 0509 EN 25°59.80'N 135°59.73'E 4477 X070 XCTD 022021 2218 DE 31°00.00'N 144°44.96’E 7004 TSK XCTD-1 18021946
A002 FLOAT 021721 0531 DE 25°59.92'N 135°59.50’E 4401 Argo Apex 9019 (pH,D0) X071 XCTD 022021 2327 DE 31°00.00'N 144°31.13'E 6534 TSK XCTD-1 18021948
A003 FLOAT 021721 0534 DE 25°59.89'N 135°59.40’E 4401 Argo Apex 8792 (normal) S007 SONDE 022021 2353 DE 30°59.32'N 144°25.47'E 5934 MEISEI iMS-100 8150067
X028 XCTD 021721 0640 DE 26°00.00'N 136°15.12’E 4410 TSK XCTD-1 16113681
X029 XCTD 021721 0733 DE 25°59.99'N 136°30.01’E 4915 TSK XCTD-1 16113682




STN TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXPR PARAM/COMMENT

X072 XCTD 022121 0045 DE 31°00.00'N 144°15.54’E 5950 TSK XCTD-1 18021949
X073 XCTD 022121 0200 DE 31°00.00’N 143°59.90’'E 5839 TSK XCTD-1 18021950
X074 XCTD 022121 0317 DE 31°00.00’N 143°44.97'E 6023 TSK XCTD-1 19103498
X075 XCTD 022121 0435 DE 31°00.00’N 143°29.93’E 6589 TSK XCTD-1 19103501
X076 XCTD 022121 0542 DE 31°00.00’N 143°14.94’E 5395 TSK XCTD-1 19103503
X077 XCTD 022121 0639 DE 30°59.99'N 142°59.90'E 5718 TSK XCTD-1 19103499
X078 XCTD 022121 0739 DE 31°00.00'N 142°44.91'E 6544 TSK XCTD-1 19103500
X079 XCTD 022121 0831 DE 31°00.00'N 142°29.94’E 6951 TSK XCTD-1 19103502
X080 XCTD 022121 0929 DE 31°00.00’N 142°15.98’E 8271 TSK XCTD-1 19103504
X081 XCTD 022121 1030 DE 31°00.00'N 141°59.93’E 6643 TSK XCTD-1 19103505
X082 XCTD 022121 1124 DE 31°00.00'N 141°44.87'E 5307 TSK XCTD-1 19103506
S008 SONDE 022121 1140 DE 30°58.78'N 141°41.99'E 5289 MEISEI iMS-100 8150068
C005 ROS 022121 1258 BE 31°00.06'N 141°30.04’E 3673

C005 ROS 022121 1337 BO 31°00.16'N 141°30.12E 3710 2002 1-8 SBE9p860 CTDO
CO05 ROS 022121 1413 EN 31°00.21'N 141°30.19'E 3669

A005 FLOAT 022121 1433 DE 31°00.02'N 141°30.62’E 3852 Argo Apex 9011 (D0)
S009 SONDE 022121 2331 DE 30°58.89'N 144°06.50’E 5906 MEISEI iMS-100 8150069
CO6R ROS 022221 0303 BE 31°00.11'N 145°00.21’E 5983

CO6R ROS 022221 0324 BO 31°00.16'N 145°00.18’E 6049 801 9 SBE9p860 CTDO
COBR ROS 022221 0350 EN 31°00.11'N 145°00.09'E 5985

C006 ROS 022221 0428 BE 31°00.09'N 145°00.07’E 5985

C006 ROS 022221 0506 BO 31°00.01'N 145°00.04’E 6044 2001 1-8 SBE9p860 CTDO
C006 ROS 022221 0548 EN 31°00.01’N 145°00.07’E 5984

A006 FLOAT 022221 0602 DE 30°59.98'N 145°00.14’E 6051 Argo Apex 9018 (pH,D0)
S010 SONDE 022221 1130 DE 30°29.38'N 143°39.70'E 5628 MEISEI iMS-100 8150070
C007 ROS 022221 2155 BE 29°29.90'N 140°59.98'E 3947

C007 ROS 022221 2218 BO 29°29.83'N 140°59.84’E 3947 1033 1-8 SBE9p860 CTDO
C007 ROS 022221 2243 EN 29°29.76'N 140°59.75'E 3947

S011 SONDE 022221 2330 DE 29°30.61'N 140°55.35’E 3902 MEISEI iMS-100 8150051
S012 SONDE 022321 1131 DE 29°10.19'N 137°43.37'E 4261 MEISEI iMS-100 8150052
X083 XCTD 022321 1847 DE 28°40.02'N 135°29.96'E 4814 TSK XCTD-1 19103507
C008 ROS 022321 1921 BE 28°40.01’N 135°20.30’E 5045

C008 ROS 022321 2003 BO 28°39.75'N 135°19.81’E 5018 1001 6 SBE9p860 CTDO
C008 ROS 022321 2019 EN 28°39.65'N 135°19.72'E 4979

X084 XCTD 022321 2103 DE 28°40.01'N 135°09.96’E 4860 TSK XCTD-1 20026170
CO09 CTD 022321 2148 BE 28°39.92'N 134°59.99'E 4825

C009 CTD 022321 2211 BO 28°39.38'N 134°59.76'E 4694 1002 SBE9p860 CTDO
C009 CTD 022321 2232 EN 28°39.22'N 134°59.66'E 4656

X085 XCTD 022321 2315 DE 28°40.00'N 134°49.87'E 4884 TSK XCTD-1 20026171
S013 SONDE 022321 2327 DE 28°40.00'N 134°45.47'E 4721 MEISEI iMS-100 8150053
C010 CTD 022421 0009 BE 28°39.97'N 134°39.83'E 4926

C010 CTD 022421 0033 BO 28°39.81'N 134°39.81'E 4942 1002 SBE9p860 CTDO
C010 CTD 022421 0053 EN 28°39.72'N 134°39.82'E 4914

X086 XCTD 022421 0138 DE 28°39.94/N 134°30.56’E 4110 TSK XCTD-1 20026172




5. MK
KH-21-1 Cruise Track (Feb. 14-25, 2021)
36°N

34N+

32°N+

30°N

28°N+

26°N-

24°N+

N —— e T
130°E 135°E 140°E 145°E




6. AR

Date

TIME (JST)
0123456 7 8 910111213 141516 17 18 19 20 21 22 23 24

02/14 §

S

BR

02/15| :

e L N N N N N N N N N N N N N N N N L L N N N N N N N W

02/16| :

i oo e T oo T AT T T T T T s Ton T o 0
X01A S001 X010 X015 A001

02/17| :

AT L I S Il [ Y P L R P I T
X020 S002 A003 X030 X035 :

02/18| :

RN S N S

X040 S003

02/19|

:NNNNNNNNNNNNNNNTNNNNNNNNNNNNNNNNNNNNNNNNNNNN:

S004

02,20

IV SO SOV O U N PV U P DV DV DV D D D D D D D D
A004 X045 S005 X050 X055 S006 :

02/21

: Cpo4 :
: X065 X070 S007 X075 X080 S008 |AQ0S| :

02/22| :

S009 A006 S010

10

02/23|

TSN I I TS S

d 0075011 S012

11

02/24| :

SRS I N TN I N

X08§;00 &08200950190 ! 9(086

12

02/25| :

S

BERE




7. ADCP 7Y RDI 55m ]
m

¥

36°N

34°'N{"

32°N-

30°N-

28'N -

26°N-

24°N-

22°'N

130EE 13%E  140E  145°E

10
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#11-1. 7V o TBRAO—E

WSS | AR (HAKERH) TN | AR 4r) TESE (43) RUE S| mAE | Ege | Eel | SST | s | RIERE | KK
S001 2021/2/16 8:40 8150061 31 | 47.864 135 55.230 | 1010.1 | 14.2 | 55.0 292 | 16.7| 19.7 | 22749.3 34.9 | i
S002 2021/2/17 8:31 8150062 26 | 55.862 135 59.985 | 1013.5 | 19.6 | 55.3 251 9.4 | 20.8| 16655.3 98.1 | i
S003 2021/2/18 8:28 8150063 25 | 23.443 139 55.334 | 1014.5 | 19.6 | 59.5 295 | 154 | 21.4 | 22976.8 33.9 | i
S004 2021/2/19 8:30 8150064 23 | 26.669 137 24.872 | 10176 | 17.3 | 64.5 319 9.4 | 23.2| 21740.0 40.7 | &
S005 2021/2/20 8:45 8150065 27| 23.318 141 3.692 | 1021.7 | 15.3 | 44.5 324 24| 19.5| 12575.0 190.4 | 4L
S006 2021/2/20 20:37 8150066 29 | 30.948 143 25.649 | 1019.8 | 17.5 | 55.9 263 9.8 | 18.1 | 13297.8 166.9 | Gl
S007 2021/2/21 8:53 8150067 30 | 59.316 144 25.465 | 1018.7 | 17.4 | 72.0 263 | 10.0 | 17.7 | 20560.2 49.0 | &
S008 2021/2/21 20:41 8150068 30 | 58.782 141 41.986 | 1018.2 | 19.3 | 61.4 269 | 12.5| 185 | 19292.3 60.4 | —
S009 2021/2/22 8:30 8150069 30 | 58.889 144 6.501 | 1019.2 | 19.0 | 62.7 251 6.3 | 17.4 | 18906.1 64.3 | F5iL
S010 2021/2/22 20:30 8150070 30 | 29.375 143 39.700 | 1017.2 | 19.1 | 63.8 236 | 10.0 | 18.0 | 16794.3 96.7 | —
S011 2021/2/23 8:31 8150051 29 | 30.611 140 55.351 | 1016.6 | 19.7 | 66.0 246 | 12.5| 19.1 | 144244 137.4 | &V
S012 2021/2/23 20:31 8150052 29 | 10.190 137 93.371 | 10159 | 19.6 | 75.2 358 7.9 19.3 | 16433.4 1004 | —
S013 2021/2/24 8:27 8150053 28 | 40.001 134 45.470 | 1018.8 | 18.5| 65.9 38 8.9 20.1 | 16962.9 90.6 | —
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S001: 31.80°N, 135.93°E
Wind direction (deg.)
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S007: 30.99°N, 144.43°E
Wind direction (deg.)
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S008: 30.98°N, 141.70-E
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S013: 28.67°N, 134.78E
Wind direction (deg.)

S013: 28.67°N, 134.78°E

Temperature (C}
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7b€%l\9n7g L\t % *—/u ﬂin+7§\}imbfh\ o Time

EHHLEON, KLSE(ICLDEEAHDHE Hua.Mﬁ%ﬁ$@747D&M%+#bﬁméﬂtﬂ%*
R NT-. 225 (mm, 54 . KEEDIERBWTRIGE.



13.EH X 7

Sl RESAKE HHEE
HELEDOES L BEKE %Z‘Et DR

A AT B EHBT, 2.57) IZe KA

a‘f’*%@“ HAEHAXZICLS %JLEE,/EI EH L

&A%

OBFEREENA T2 IV /IR T v FIK
FICEREL (K12-1) , 2590BDEKRAIE gy

ﬁ@%%%tt BEifghOETY % Y B
B\%iftb Z DR DOE% EHF - ‘ ‘
OB, Z0EAEEEL L TR . 5 -,
bt. e ", ~1—

N ﬂ]lﬂ»l w—* "“" &% TN
R % REOLI I
2021F2A20H 11 (BAKM) , 145, A l o ts % l
15K CIRE SN - ZE Gk L B HSKA 516 ol toget  BF.  gode s
FETOEERRINEMIZICRY, BEE  #8|  5 F wmeewtd w w E

10% 12 DISKEF A 5 50% 12K D TR Dy SR HaED Eiia
RIZ IR, 100RETRI2EER/E M3, 2021428208088 ~165 (EREE) OEEHRI (F )
HER T A2 EANTETULV 110, 148, 15BF 4K AR E.
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14. GNSSTH[[&/KE

B
AR FBEOBEACRD A SN T 2KEDIENE & EE)

B DHEE D 7= D GNSSHE I % &30 2 56 L 7=,
R E

GNSS2ER=ZEMIZE IMEEIC, 7V T FTIFEIHEEZ=D L
DTy FEMENCKEL: (1) . ﬁm%T&C%L&@*%
Tki%Fﬂ(mﬁLLE)%ﬁELTh*E i 7=,

i nkis s
SIEHE 74 /vy X SEKIREI-LIP
77> T+  Hemisphere A45

FRATHE R

X2 _T\B“ot 212, ﬂi—ui_ B (2R D AIREKE D ZEEN A ELA S
*Lf;o N=EN = il

s [2021/10/01&1F]

T—2T7 33— FZzPYEBELBFHELZ(KH21-01_v2_10min.pwv),

Precipitable water vapor [mm]

JAMSTEC BEHEZF

X1:GNSS7 > 77

[KH21-01 GNSS-PWV Feb 14-24

15 16 17 18 19 20 21 22 23

X2: A1 P&k B %5[2021/10/0 & 1E]

24
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15. 5K - RIKIRGYET

REBFRF

BH#Y
B OBEE T SV I ADBRHZRANDIZHIC, £XR
RS E TRaERRERE I ZEHRI UTE.

#A
Kipp&Zonentt&mHlzsZ{ERA U 1<,
£X B4t CPR-CMP-21 ( 0.29 ~2.8 pm)
IRIMRETET CPR-CGR4 (4.5 ~42 um)
T (C(SHETEBIERAD D 7 > 7B DTz, 3> )(X
v FOmMBERICERE UERBRZT o> 2. T—FF 19D
B(CEEERUI.

FEER
TREREEETE SURRBES O R Z AR (CRT .
R EFRRRETHCFHMEREOZESNRE SN, fisd (Sl
B UBREESREEOEFNRESND. SRECE
DNZ16BLURE (G, RKREFRICEEHDOZENLKR
5Nd. CHUIRELEEDFEEEZ SN, >—0OX—
Y DERSEDELEEEETD.

Longwave radiation (W/m?2)

Shortwave radiation (W/m?)

aN=isdli

450

N

o

=
]

350

w

o

o
|

250

TE=ERRE

12

13 14 15 16 17 18 19 20 20 22 23 24
g 0o 1, . . ] ... ], . ] 0, ] ,,,1, , 1 -, 1, ,,. . . ], , ], .1 .

1000 4 FLRALET

800 -

600 -

400

200

0_
...I...,...,...,...,...,...,..L‘.,...I...,...,...I...
12 13 14 15 16 17 18 19 20 21 22 23 24

Feb—2021
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16.

>—0OX—%

RFEBFRFE /JMEEE - HILFIE

B#Y

fBROERERSES LUARDEHAEBEOTOT 7 ()L
ZEGETAL, EREBE EAKURFREOTI 7OV)LZREN
.

el

> —0OX—%4— (Vaisala, CL31) Z=1> /(X5 wvFDfin
BECERE U, CLIMDINEDAREEE10m, RASTASE
(7.7 kmTdhD. ABTIE, sHAMRBEE15ELE. &
[EEE(E, Vaisaladi&t 7L AKX DZEFZARA3ID
FTHREEINDS.

qnig

NMAENEDR EZ TR I DIH5NBDT —FZFM LT
FEMTICER L. ERSEISDEORIMES UT, B5E
ALAREISDEIDEMFT E L TENTENETR UL, 578
DEKSE(L, 15WB(EHASNEEESEORILESSH
£T—EHID (K1) .

RS

=E7.7 kmETORAMEMREOTOT 7 (L EEES
EOREZEZN2(CRY. BAROEROFEEHSE (EH LK
€1.4km<T, 1kmEEEOZEBNRESND.

Height (m)

Height (km)

KH-21-1; 5min cb (black) & 15sec cb1 (red), cb2 (blue) and cb3 (green)
L L Il L L L L

o @O

o
A

3 - ¢ | ! i
2 - -
B I
0 "'I"'I‘."\"‘I"'I"'I'."I"'\"‘I"'I"'I"'"'

12 13 14 15 16 17 18 19 20 21 22 23 24

Feb-2021
M1. 1I5WBOEKRSE (FB1EENTE, E£2EENF, £3BEN
%) L5DHBOERSEOREE (F)

7
6
5
4
3
2
1
0 ama : r

12 13 14 15 16 17 18 19 20 21 22 23 24

Feb-2021
<
1000 2000 3000 4000 5000
(105 srad km)~"

2. 53D AREFRAESHEBOERSEDRIAME (BR)
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360 ———
R (F) % 10 ]
BE3 kmETEILA ULBSHEURSERTICRT. B~ w0 . :
ELDTCROSNDASREHEERYE Fi) (FHH% T '
RO, NSRS (BRE) BBERTFREOTIZOVIIL 2. aa. . |
%Y. BLSRBREUBTDE, ATERBORSH 5103 wmﬁWMWWW%MWW%NWMWW“UW“MWW?
BRI, BREOBBCHVTENE 2, 158F%C F L MY Wk
EFLTWEZENDNS. Fiz, 208 EEFBOESE J2 0 TS 6 W 18 9, B 2, B 2
ELGRE NSV, OB, BESEEAECERNTETS gm%@ﬁﬁ““\\//Juvvv-~“--~«r»f;
<, BARESRECEONTVE. AEFSE<, AmEE 2% ]
kBN SIFOCBL LR TS 2. Fz, TUBEATR U A VA RN
[CLEARTEL. BROETICEDBERHTFORM®, BL 2 Thare el S
N BEZENT < 3 TP OVILOBOBEN AR gwy@ﬁﬁ%Jwﬂfﬁfwﬁngkﬁﬁbpmﬁmwa&%?
KDZEDS T EN, BABEUFHOETORRELTE ey - - @ ¥
an5 12 13 14 15 16 17 Feb1_2021 19 20 21 22 23 24
3.0

25

2.0

1.5

Height (km)

1.0

0.5

|

‘I\
19

0.0

21 22 23 24

;
20
Feb-2021
< —

1000 2000 3000 4000 5000
(10% srad km)~'

M3, ER(EfafECIDBRASNZE LRRER. TRIES —OX—5FA
DEFGEEURER (hS5—) LERERE (BR) . 32
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17. &fRER-27 VAV -pH

Y D R (REWTIERT)

£k

KR 0 m 1T X NBIREIC FALIZ AT T, ZOMOTEEIZ OV TE CTD AT 7= A K B TR 72k &, S VarFa—T %
HWTHRY T A7 ABR VR &R 250 el A LTz, ik 20 B4 — —T7a—%2 S8 ENEZZZZUTfiliL O K TEL., 2
PRI 2T NIV X FEED T—D2DHR MU, pH IXBIHR ML (B IX IR EE - 27 VAV EE LR —) 18K LT, %MM&IE“@ IHTARDEEL k%
1 REREFREE DBICEA BT | ~y RASR—ZERRDT=01Z 2 em® OV ZE A~y NTHREEY | TR T A 1ESE 572912 0.2 em?® O LK ERD)
WAL, TO%TETY v L7V —RAE BT H CRMVEERITERAL, &R y7°f%%%ﬁﬂézmjtﬁ§f*ﬁ%b}n%me%ULu‘:o

e

R
Ny

TE SF
=

KB 2 RBAEEE (AART AR 2 AL, BEEREETHIE Lz, FFLWHIE J7 13 ”Guide to Best Practices for Ocean CO»
Measurements”® Chapter4 SOP2 “Determination of total dissolved inorganic carbon in sea water”® H KFERZS RO L, RATART A%
https://www.ncei.noaa.gov/access/ocean-carbon-data-system/oceans/Handbook 2007/Japanese/SOP 2.pdf 736X 0 0—RA[FETH D,

AT IV E
T NAVEEITET VAV EREEE (BAT A8 2L, BB LD — i EE CHIE LTz, RELWHNE F IR X EB T AR T A
Vol. 3 Chap. 5 &7 NVAVE | OEEZROZE, [RIFARZ A 14 https://kaiyo-gakkai.jp/jos/guide/download 7364 7 0 —RA[HETH D,

pH
pH i3 pH HIELEE (H AR7 248 &0t dR(Agilent £H8Y | Agilent 8453)Z L, m-7L >/ —/L/X—"/L(Acros Organic f#4, Indicator-grade)%
FRRIRE U= YETE I IV E LT, LT m- LY — =T LI AR 2 & £ T 5728 . Douglas and Bryne [2017]D 51 TEA SN

33


https://www.ncei.noaa.gov/access/ocean-carbon-data-system/oceans/Handbook_2007/Japanese/SOP_2.pdf
https://kaiyo-gakkai.jp/jos/guide/download

DA D BEAEHETE LT, o as CRITESIZ 434 nm & 578 nm (2B DU ERE (R—ATA2; 730 nm M 1E K F) ZF 10U A434 obss A578 0bs & LT 0
ﬁﬁ\ﬁj’@u&iﬁigtt Robs lj\

R _ A578 obs
obs —

A434- obs
LRIND, Apzaops 1FHFTR m-7 LY — VX —T NAZ L DWCE Aazapure ST L DWICIE Aazaimp DFITIHD, Tz, AL 578 nm DY
AR LTRUNTZ8 | As78 0bs = As78 pure Td%o F2 T Rops 1T

A578 pure

Rops =
A434 pure + A434 imp

ERDTZENTED, 2 m-o LY — )/ S—=T S LD FE L Rpure 132

R _ A578 pure
pure — A—
434 pure
k%bﬁ”:&ﬁifgéfl&)\ Rpure %i A434 obs & A434 imp ;é‘f)zﬁl/ \T\
A434 imp >
R = R,ps X
pure obs <A434- obs — A4-34- imp

L7025, 2T Awsaimp V1 pH (212) OKEE(LF R T L AT I D MBS IR ORIERE L5, 0.0039 LT,
HAKBIZLLT O Liu et al. [2011]0 3% VT pHr 2R E LT,

b R —e
pHT=a+—+cxln(T)—dT+log(Lel)

T 1—RZ

€2

ZI T, a=-246.64209 + 0.315971S + 2.8855 X 10-S?

b =7229.23864 - 7.098137S - 0.0570345>

¢ =44.493382 - 0.052711S

d=0.0781344

e1=-0.007762 +4.5174 X 10T

es/es = -0.020813 + 2.60262 X 1047+ 1.0436 X 10°4(S - 35)

ZZT TIHMERE DY 7 AR EE(K), S 1T T DSy Tihs,



1 R QC &E 777 DN

LA ROV 7 ik, B 7774 (BREAE) 24072,

BERS | =X EKS | BE IRT A=K 777 pEEENEE]
C001 11 450 BRI 4 MR AL, YT VI EZ O A RENE
C001 11 450 | BT NHVE 4 E RN SN, T T VIR EZ D RTRENE
C002 8 700 BIRIE 4 = AF R MVIEFICEH
C002 8 700 T IVAE 4 =AF R MVIEFICHE
C002 8 700 pH 4 = AX LR MVIEFEICEHU

35



18. fflas ER{LER SR « AZ 5y (pCOL/pCH,)

Y /D AR CRRIESERT)

T

KRV T MTaL AT X TR E LT BIA - )5 THHC PFA F=—7' (89 80 m) THE A L7z, #E/KY> 7 W THFOMFSE HHEAKRE 1 25K
Zr AF— )V — LT 4V EAL TAEMRL 2 TR R4 iRy 3-40y ML Ty U —BUE g GRRERATERY 500 cm?®) ~E ALz, Pl
N CHEARE o0 BT LT 225 IS E LI IE R~ 7 2 U LE B LTI RIB L OB IZF v BT =V 7 20 R E #R(G2301,
Picarro f-#) ~EPE & 575 500 cm® TEAL, “ER{LRFE L OAX A RIE LT,

KR HE 0 DL IE

ABALOR ST —ZIZIE2 0D KBRS TS, KRS OAKIR, KIRQ) AN F THFZEE ORFSE K DKIE THD, £1-. pCO2
HIEEEE IS KRR DR ESN TS, TRHDEIFEIESN TWRWZD | ZOFEM A9 52 L3RS sy, £z, KIBICOW TS
IMIZEASNABRIZFEN RIAENST-D , LT OFIETRIEEZIT-T2,

Nk DAIE(DIZOWTIL, CTD @ 24 FHF=AX LR MLVOKIE 10 m)DO R A —KEZ CTD TEIHIS 72 /KIREEL T, BT 0.3 ClED T2, D
72D AIR(DOFEIZH0.3°C DFFIEZLTc DZEARS O KR E LT,

A g IR B LT KRG OFE AL, i | Z A DUEK 2R G CHIE LB LI LT 0.1°C @Eih o7z, MPNOKIEIZ DWW TIHE, A gRNIc
R E LI KRR OfEIZ-0.1°C DRIEZLI-HDELT,

BT EFE DI OKIRITIE 1°C FRE DR HDH DY, ZAUTHE K AN ORLE 28l 3 2 RIZIRS SV THIR L7 3SHEYS T2,

OISR SR T — 50 CTD EHE LT T 0.017 (K0 o772 KRBT — X D 531240.017 D EE LT,
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24 FR) A — CTD /Ki& AKHE(D) L AY4Y =) RN AN KR RGT —H THIE W

I CTD ¥4y
%) [GMT] [°C] [°C] [°C] K [°C] [°C] w5y oy
C001 2/16 14:54 20.4858 34.7981 20.1 20.4 21.48 21.38 34.783 34.800
C002 2/17 04:51 223309 34.8725 21.8 22.1 2323 23.13 34.851 34.868
C003 2/19 16:01 20.9032 34.7996 20.7 21.0 21.89 21.79 34.785 34.802
C005 2/21 13:55 19.5276 34.8171 19.4 19.7 20.71 20.61 34.801 34.818
C006 2/22 05:25 18.9050 34.7909 18.6 18.9 20.31 20.21 34.774 34.791
C007 2/2222:25 20.0642 34.8251 20.0 20.3 21.34 21.24 34.810 34.827
KEDIZIE

AR CIE, VR H B IRRUE BB L DT R ARET D72 JHEE CRAFEL 7o, Frtdti ST QR B0 b AR EERETHY 16 km &<, /&%
B CEIS IV RS S AT O R ER & i+ 5 CRIEOKIEERFT -T2,

R 0D KU & RO A DM U & FEl LT T 2.5 hPa X o 727200 | s RJEFHTH2.5 hPa DHEA L2 DA DO KIEL LTz, FfrgaN D
RUEARE T DT DICRE SN TODRUERCIIE L2 7 BFO = NRUE IR OV TR E LD ) 0.5 hPa (K7 >7272  +0.5 hPa DAffiEA L7z,

A EsE KRR T HFEERNRE

PRI FASHEA]]
[hPa] [hPa] [hPa]

2021/02/15 00:00 1012.9 1010.6 1012.97
2021/02/15 01:00 1012.4 1010.3 1012.39
2021/02/15 03:00 1008.3 1006.2 1008.39
2021/02/15 04:00 1006.1 1004.2 1006.03
2021/02/15 05:00 1004.3 1002.2 1004.30
2021/02/15 06:00 1002.5 1000.2 1002.25
2021/02/15 07:00 1000.5 998.3 1000.21

2021/02/15 08:00 999.3 996.0 997.93



2021/02/15 09:00
2021/02/15 10:00
2021/02/15 11:00
2021/02/15 12:00
2021/02/15 13:00
2021/02/15 14:00
2021/02/15 15:00
2021/02/15 16:00

it

(T EY " LR B E(XCO) DD FRLIR BT E(pCO) Z R H LT,
pCO; = XCO, X (P = Pyzo)
ZIT, P B O KUE (RRDG B IIMINUE MK DSBS TR N ORE) | Pao ITBLHRIRFO K ifiviEK O/KIR - a3 12361 F DR FK 7&K
J£CTh 5, FaFIKZLIEDFHREIZIX, Weiss and Price, (1980)12 LD AE AL 72, OFEMIZ KRG THEHEBLIIITESH(1999), 142 D 24 ~—TU %S,
WIE TR pCO, 1T, MPNELE CORIRA S /72 RSN O AR el 2331 DI (pCO2a1eq) T Do I D KR Tinsin)\ 233175 pCOratinsita 1

PUF oA (2)7 5 F A L7 [ Takahashi et al., 1993],

PCOs0rinsitu = PCOxareq ¥ EXP {0.0433(Tynsity — Teg) = 4:35 X 1075 X [ (Tyngien)? — (Teg) |}

FIE

3ARDOEIRST-IREED COy/CHy FEHET A% 4 2 i3l B HT-D1EIHIE T 52 82E0, EEORIEBIOWRENET =/ %1757,
R R O BFEAETT ZDPNTERE FAR YT NI ARG IIR D> T, FRHET ZADOWERE ROEEHER 21X CO2 T 0.05 ppmv LA T, CH4 T 0.001 ppmv LT

ThHoT-,

996.4
994.3
991.9
991.9
991.3
992.9
994.3
994.0

993.5
991.6
988.6
989.5
988.5
990.2
991.6
992.2

995.24
993.27
990.79
991.45
990.50
992.03
993.88
994.35
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L 1. © L SUGUEEE & i
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| V.
{ /
I wen 2 ;
y
! COyeey in KH-21-1
T T T T T T T T
132° 136 140° 144° 148
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330
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[natm]
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e
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® o0 ®»
[
oy
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I i I
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19.

(1)

(2)

(3)

TR > 7 2 HE R K

REACHfE— BB GHErERTFE e
FESEREE (HRUR R SR SERT)

H )

2011 4 3 H ot &5 — R HIFEEITFRUIC X o T, JERPFRICHE S Wt o 203, BE] - BEGeREHENIC B 0 2 o EnEim i
IC X o THREIGE I, AT — FRKDOBIICHE - THE 200~400m % B ICHiik S 17z, R IE. Z O & FEuER B E 2 >~ v
L%BIRT 5 2 Lic kb ALRFEIEVE £ — PKOERZ ERIICEM T 2 2 L2 HWE T 2,

T EUVRHER X

HEKEVEHZ. BUHIA C006 (2021 4E 2 H 21 H. Jb#E 31.0 /H#E 145.0 &) 12T, K v 7Kk CTD/EKEs % Fv CTERERICERK L 72,
BokE iz, £k GFv 7k EA) . 100, 200, 300, 400, 600, 800m © 7EL L7z, XFET40YV vt 200 v brva v 210
KL 72,

Syh7
e b BRI B IR o 7= BKERRE R OB & 7 413, ) VR Y TF VBT Y ES Y Akl o T B, 2 0%, Ge Bk
2T H Y~ I 3 C 210 X o THUHHE L o 9 ABEE KD 3,

PIE
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20. 77— rOFEA
S EENTZEBR R REAE)

OB 2

RV, T — RKOKBLSC R R G IR, AL E K
D ZERE I3 AT PR R ZE B 2 H2 2 5 72 01T, AL TE A T2 di B ek 2
BGCArgo 7u— D 5 BOHEAZITo7= (K1), 1ZXFRFH O
LITEIAR & EEE L, DO B —ft&, BLDO+pH & H—
fH&EAFH 18 AEAT L2 LT, IKREWET LI TETH D, Tz,
BN L RIRFZ S S5 CTD Bl & Bk T — 212 kL0 EhEho
T —DORIEEITV, Argo DT —% 71—l 3L MITAR L
20, BHEMICERO H D EEOBRWT =2 ™56 nd L5121 5,

1: BUHATER () &, AR () O5E,

O7 m— b & TAREEH
K1LER2IEATr— DAy 7 FH, RAE LR Z £
LWz,

#1. 7a— MERIEBEII v g
1) APEX (CTD)
2) BGCAPEX (CTD+DO)
3) BGCAPEX (CTD+DO+pH)

(CK[E Teledyne Webb Research £1:4)
CTD: SBE41 (Sea-Bird Electronics Inc.)
DO:ARO-FT (RINKO) (JFE 7 KNV T w7

Float type

Sensors type

Gaw Y
pH : SEAFET (Sea-Bird Electronics Inc.)
LI 5H
T — X iEE AU P LEZ(EH (RUDICS)
BRI 2000 dbar
ERIIRIE 1000 dbar
Sampling layers 2dbar fHkE (DO IZ 4 dbar fHilE)
#2 BAIGH®
M Float TR BAACE (b - 3R Float
%5 SIN, (UTC) type

WMOID
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A001

A002

A003

A004

A005

A006

9014,
2903615
9019,
2903648
8792,
2903649
9013,
2903652
9011,
2903653
9018,
2903654

2021/2/16
15:30
2021/2/17
05:31
2021/2/17
05:34
2021/2/19
16:33
2021/2/21
14:33
2021/2/22
06:02

OH‘X1H‘7‘ HIZDOWNT

BABT <T07 0 b TuE
—

Tl (M2),

SV/AN

7J‘<YJ]]]A JIIl]j
B DOINA T AR S TV,

28 58-413

2559-917

25 59.890

2559.119

31 00.02

30 59.975

\ZEAID T 07 7 A VT —Z PSS
EREMIE A RIERERE 3T
T — 2l EBBtea BAf, BEFE X 10 p mol/kg FEE D
B ANRFRKR T — 2 5206 L CHliE

136 00.736

135 59.917

135 59.395

139 59.556

141 30.6

145 00.144

T2 FE, pHIZMIESELED THBRRT 2D 5

BGC
APEX ?
BGC
APEX?
APEX D

BGC
APEX?
BGC
APEX?
BGC
APEX?

0

250

500

750

1,000

PRES (dbar)

1,250

1,500

1,750

2,000

2 3 4 5 8 7 8 9 10 11 12 12 14 15 16 17 18 19 20
341 342 343 344 345 348 347 348
250 25.5 28.0 26.5 27.0 27.5
50 75 100 125 150 175 200 225

|+ TEMP (°C) =+ PSAL (psu) —+ PDEN (kg/m2) =+ RINKO_DOXY (|.Jm:-|,'|'.g)|

X 2: B8R a 77 A0 (Fix, KE, RSED. IR T vy
VRS, HRkIIEFE 27,

OF —H AR DONT

ABRCTHERS LizT —H %, Argo THRO LT —4% 7 a—I(ZHI
ST, WEEHEIT 729 2 TRERT V2T — X+ % — (GDAC)
v Al s b ( http1//WWW.argodatamgt.org/Access-to-
data/Access-via-FTP-or-HTTPS-on-GDAC) , 723, &A7lEFE. p
T —HOEIE, BAFMPBINEO T — 2 2 VW THiE Sz
DHLABAT 5 FiE,
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21. K7 TA44 —FA

Y IMZ g REGFERT)
Bl B4R il PRt (ORAIESERT)

REMFEAT CHT A 45Kk 27T A% —(Slocum #:8L, Slocum G2)i%, 7 /L=~
2—hEFRRITK P AT, T EPICASFi ST A= 2 ORIEE T HZ LN ARk
WTHD, WKOFI L > TRENT 27— EITE D, KPS T AL L
HOBE CHE LIRS ~ T QU P A AT D2 LN RE T D, A7 TA
A —IZi% CTD OKIR. a5y, £ ) LisfrfedE £ ¥ —RINKO, 7mu>7 /b ¥
BEGHAAEHIL TV,

K[EWZEFTCIE KH-21-1 HiEICB TR Y T4 8 —E M — R KIERK
B AL, E—RKOEKERIN G, KHDAFHIEE CF vy 7S s
BT DT EE STz, L, BABRNIRV T TAF —NEOKE MR TET
WRWATREME DS CE T2 72h | AEH IELR G R D IRD 28 LT,

JRRIZOWTI RN, BERIFICT v BIC/ T4 7 — 2R B LA
B H Y E0 T TAH —NE N RIRE R L TR @R L7 b Z L L HES LD,
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Hakuho Maru KH-21-1 Cruise Impression

FALRZFARF B AT 728 D1

Hanani Adiwira

During my undergraduate study in Indonesia, I've got on small boats
a couple of times, and never I had seasick. The wave was kind of rough,
but I could manage to get through it all just fine. Those experiences
gave me confidence for this cruise, I thought I won’t feel seasick at all
throughout the cruise. But how wrong I was. It was totally different
than what I experienced during my undergraduate. The first few days
were the toughest, especially when crossing the Kuroshio Extension
where the ocean current was very strong. I totally lost my appetite, 1
felt like I don’t want to do anything other than lying in bed and couldn’t
focus on during the working time. But fortunately, things get better. In
the later part of the cruise my body started to adjust to the wave. The
wave got rough for a few days before the cruise ended, but I didn’t feel
seasick as bad as what I experienced on the first few days. Other than
the seasick, I'd say the life on the cruise was really fun. The food was
amazingly good, the work was enjoyable, I got to talk to so many new
people and had a lot of entertaining conversations.

I was in the 8-0 watch team with Sanbe-san and Nakanishi-san.
Kawai-sensei and Hosoda-sensel were the supervisors for our watch.
The first task we did was launching XCTD, but I couldn’t understand
the instruction very well because my poor Japanese proficiency. The

second time to launch XCTD, Hosoda-sensei asked me whether I want
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to assist him launching XCTD, I hesitated but I also really wanted to
try, so I agreed. Hosoda-sensei taught me very well how to drop XCTD
correctly, and in the next XCTD drop site, I dropped the XCTD with the
assist from Kawai-sensei. Hosoda-sensei and Kawai-sensei only showed
us (the students) a few times, and after that we went out to drop XCTD
on our own for the rest of the cruise. I also got the experience to fly
Radiosonde balloon. The first one to showed how to do it was
Nishikawa-san, and she taught Nakanishi-san how to prepare and to
fly Radiosonde. I and Sanbe-san most of the times assisted Nakanishi-
san, but still, for me it was a very valuable experience to understand
how Radiosonde works, what data it measures and to fly it firsthand.
The other instruments we drop were CTD and Argo Float. I've seen
them on books, and I've been a huge fan of CTD and especially Argo.
We dropped CTD at some stations, and our job as students was to
prepare the CTD bottles before we drop them. The CTD descended to
2000 meter, measuring temperature, salinity, fluorescence and oxygen.
After the CTD returns, the students’ job was also to do the water
sampling, such as oxygen, chlorophyll, pH, dissolved CO2 and nutrient.
The water sampling task was difficult for me, because the instruction
was in Japanese, I was very afraid I'd make any mistakes, but I'm very
grateful that every member of my watch team patiently taught me how
to do it until I finally can do the tasks on my own.

I was so glad to have Sanbe-san and Nakanishi-san as my
watchmates, I talked to them all the time, we shared so many stories.
It was my first-time meeting Nakanishi-san, and I really enjoyed our

Japanese-English conversation. Thanks also to Sanbe-san who has

always helped me to pick chocolate and snacks for me to eat during the
watch. I am also grateful for Hosoda-sensei’s stories and short-lectures
during the cruise, I did learn a lot from him. And of course, for Kawai-
san’s patience to teach me on what to do during each observation. After
all I'd say the life on the cruise was enjoyable. Even with the seasick, it
was fun because I could do so many new things, I could see or even
deploy the oceanographic instruments the I could only read on the
books, I could talk to so many new people and meet with many great

researchers who I admire.
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Crossing The Deep — For Hakuho Maru KH-21-1 Cruise
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Ratu Almira Kismawardhani

Hakuho Maru Cruise 2021 will be the first voyage in my life when
I literally cross the ocean.

Observing the ocean directly in the nature and probably find
something interesting during the voyage already made me feel very
excited. I made the best preparation as I could from medicine,
supplement, papers to read, and the plan to write notes during the
cruise for my own writings. There is an old proverb that a noble pearl
is hid deep in the ocean. We need to literally find and to understand the
process occurs in the ocean to know that ocean is more beautiful than
what’s we can see on the surface. Therefore, joining this cruise become
one of the good source to nurture the knowledge for myself and
hopefully return the knowledge back to society to let the people know
the importance of the ocean.

I believe each ocean has their own characteristics. There is an
Indonesian sayings stated “If you don’t know then you’ll never love”. If
you want to love then you should know. It was what I felt when I see
the raw result of the observation from the instrument for the first time.
The instrument that I can firstly understand is the ADCP that is
attached to the ship. I am so amazed knowing that the instrument
attach to the ship. I really want to know how it is attached, carried, and

connected to the internal computer so that we can easily see the real-

time speed and direction of the ocean current as we passed by the ocean.
Every time I feel a change from the ship I directly see the ADCP monitor,
wind speed, and the ship camera that shows the condition of the stern
of the ship. “This is how it feels like to be in the ship during the dark
night with 20 m/s wind speed and strong wave in the middle of North
Pacific” said my mind looking to the main monitor showed the swing-y
ship pushed by a strong wave behind. I feel the ship swing under my
feet, strong wind blew when people open the heavy door of laboratory
three, and long line shown in the monitors.

In the end of the cruise, there are still so many things that is
remained unclear to me such as how to synchronize the wind speed
shown in the monitor with the wind speed log attached on the wall of
the ship, how to decide which track we should go when we know the
storm is upon us, how to plan the adaptation to the unlikely condition
of the ocean since we cannot control the condition of the ocean, and so
many more other question. I was thinking I should answer all of these
questions in my head before the cruise is ended because the best answer
is what is provided directly in the field. But it would consume so much
time and I don’t meet the condition to understand everything at the
time since the ship was too wavy so it easily distracted my focus. 1
probably would just try to find the answer by reading more books and
papers to complete the missing part of the puzzle. Focus on the work at
the present time is more important. I think, that is why it’s important
to read the reference papers and books to complement the knowledge
we got from the field. I used to think learning by doing and

understanding before doing are two different world apart but the cruise
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made me understand that both worlds exist to be the harmony to one
another. The one part should be the beginning of the other not the
ending. Like the question loop that I got from a seminar in my
laboratory some time ago, does the atmosphere influences the ocean or
the other way around? It depends which side are you on and it’s difficult
to say which since the atmosphere condition changes due to the
dynamics below and the ocean stores what the atmosphere gave to it,
my sensei explained, and I stand with the perspective. In short, the
combination of learning the oceanography theory from the book and
observe the processes directly in the ocean is important. Especially for
me because it helps me connect some dots from the ocean knowledge.
The bad wavy days passed quite fast, a strong wind was not felt
on one fine day in the middle of the ocean. I finally could drink only one
tablet of medicine once in one day after previously I drank two. I have
known the limitation of my body quite so well and that’s why I prepare
to bring the medicine for the cruise activity. I also brought some calorie
snacks to eat just in case I need more energy during my watch. Despite,
I still feel a hard nausea during the cruise and unfortunately I missed
my watch once. Due to my sickness, I have had some moments when I
just want to come to the land and spent most of my time by sleeping in
the ship. I feel low on motivation. Can I really learn something during
this cruise? I have that question in mind. But I stop that mindset soon.
I realize we might feel low or high to do what we love and it’s normal.
We might see the high tide only in one or two particular time and we
see the low tide on the other time, right? But the taste of the seawater

will never be change just like my love to the ocean. It will never change

just because I feel low on motivation due to the seasickness.

My final words for voyage is I'd like to thank all of the
oceanographers, the ship crew, scientists, and all the teachers from
Hakuho Maru cruise to provide oceanography data to the world. It was
a lot of work to do in the nature with a high potential risk. We as the
student will hardly understand how difficult it is to take the data
directly from the source and to keep the quality from any unacceptable
error until we do it by our self. The cruise itself is a worthy experience

for me as a young oceanographer. Thank you.
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Though I had opportunities to get on board a ship when I was an
undergraduate student, they were all one-day cruises and the
observations were mainly about coastal weather. My first experience of
a long cruise in the open ocean was in 2017, also on Hakuho-Maru. We
met typhoon for twice, and my seasick was so heavy that I could not
work for one thirds of the schedule. So before this cruise, which is my
second cruise in the open ocean, I was quite afraid of the sea condition
and my health. However, I got used to the ship rocking faster than last
time, and it turned out to be a very meaningful and valuable experience.

The route of this cruise contains the formation region and
distribution area of Subtropical Mode Water (STMW), which is one of
the object of my PhD study. Last time on Hakuho-Maru, I almost have
no opportunities to collect sea water from CTD instruments, partly
because of my seasick, and partly because of the timing of my watch
time. But this time, our 0-4 watch had the most opportunities to deal
with CTD. When we were collecting the water, the bottles with small
numbers which were collected in deep ocean are very cold, but the
bottles that were collected at the depth of STMW were warm. How
precious it 1s to feel the temperature of STMW by my own hands!

Similar feelings also appeared after the “shooting” of XCTD. Before

this cruise, the most impressive point of XCTD in my mind was the cool

launcher that looks like a gun, but this time, from the profiles that we
observed near the formation region of STMW, we can see the existence
of STMW on temperature, salinity, oxygen and so on. In my research, I
mainly study on the long-term variability with gridded data, and hardly
look at the raw profile at one station. From this experience, and from
the explanations from Suga-sensei, STMW was not only an abstract
concept but also a real object that changes with my daily life.

Besides, I cannot forget the first time that I “hug with” the Argo float
and took a photo with her. My study is mostly based on Argo data, so it
was like I finally got to meet an old pen pal. Since I had seasick in the
days with huge waves, and I realized the difficulty that everyone need
to get over in working with shaking, I feel really grateful to Argo floats
for observing the ocean for us whatever happens, and also to the crew
and researchers who worked on the ship.

Last but not the least, this cruise also has meanings beyond the
research. Because of the COVID-19, I have been living in a stay-at-
home life for more than one year. Every day is almost the same, with
no onsite conference, no long journey, no concerts or skating
competitions, no thrill, no tension, and no possibility to meet my family,
what I face to everyday is only my computer. My endurance of the
boring daily life was almost the limit. But because of this cruise, I
finally had a chance to live in a different lifestyle, to see the beautiful
sunset and night sky over the Pacific, to share a room with my labmate,
Sambe-san, to work with my watchmates, Kobashi-sensei, Takeuchi-
san, Okamoto-san, Sera-san and Jiang-san, and to drink and talk with

everyone In a room without risk. I also appreciate all the efforts that
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Oka-sensei and the other professors did, from what I know the
importance of adjusting the plan according to the varying condition and
giving priority to the primary goal, which I usually forget because of my

obsessive perfectionism.
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