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KT — A 4 —)ICRETHY, LaRo THDICHLRIEFETH D Z Lnd, KFBEICE>TH
D TAM SN DK - MBHEOEERKET —F L7rolz,

Om, 5m, 10m, 15m, 20m, ~&Wolz, WO HIEHERE L ERINTWOFTEDRE H D WITE# A (2
ITCHEHARRTR 7 7 A NVOABNEDDLEE) 2B T 5 KIRITER Y REICBEHR CHTEE,L LIRS,
FO®RT VENMEEINTIODCD T —F RX—=ALWODE W ZREFOT —# N— R X T TIZEE s T
W5, KBTI L —R LEKBEOKEEZRIET 5720, ZOEMERBKELE b L—AKIBEE L TH
e, FBTIEEILS—HLTWVWAEDR, FED ML —AKENMEREEAKE L VIEWVERZ R LW, %
T, BEFEEREAKELE FL—Z2 KB EDEZ2PFIZOVWTEEREICHEL T, FALNITTREITY
IFEEEERAKIRBIZHAT ML —ZKIRIF/NAS <720, 40mEITB N TIE0E0. ICLURNITINE D DT
TOAEET LRI ENRg0oTc, ZOXIICARICEIEERKIEL L —2KIE & ORBITHEKR
BIRZRELTLTNAZEND, TNHIEF ML —RABOREICERT 2O TERMIZERR®D B &5
ZoNTl®ic, BRRICEPNL TV IO OV TS Z L& Lz, ZOMKE, KIBA TR
Hho B EOKEMENS ML —AKIEBE Y &L, 6 CHIETHRKO. A CHEVERN R L7z, XBTTF ¥ — b
La—F—OKEESEBENR 0. ICTHEIE00bY, ZOEFIFRTERVED, ML —2KIEBEZHH
EL7, ZO/RE, 2 TOREICBO TEER KR E L —AKIBOFEHHRZENE0.1CLY /&L 7
HRIEREERDD Z ENTE T,

FM—ZKIBORBEERGELTDL, EE~FHRLBEBOF XD L ITEFHTOFERFICESNTE
L, InfEIfRIRE CKIBMEEZMEL, 2O LETEHE 07 7 A VO GEEHABEZ LM L=, ABFEICK
STEMINTZKIET — X IZBEFEEREKET — X ICEEZBMICRATEZ2 2L ER LEY THD
2, PR KR T — X XKL T — X E L L THRD L IZEMNHEET — X 2o X —Ic@iE X
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Nz, Wbw?d HEEARXT—%] THHOT, 20X REAICIET — 2 BSHEE CREEOEAIIR
LT FE 3 LIRZ TR W) (IC@H L, 22>JODCE T L TWODDIEEA K L7z, L7edd - TAGR
BORRIEFEERKET —ZOMERN EO—Bb#H-> T D,

AFRE TIE S I E LW ZE B FEE N K EERT 58 - 2B B4 R Je K BEAF 22 BT (8L 24 IRe 13K 2E 7 Hh SR /K EE BF
Z2E) v, [RIHFZERTATE O B E I TN S 7=DBT (Digital BathyThermograph) &I ImfH kg K 8 H
TR EER LAJEEE1To72, DBTIZEEE U —Z2NE L TWHTOXBTOD X 5 72 R EE#H XTI RE
ThY, 7—F IR ATV IZInfE TLO0MmEE TRk SN D2, TOHNIFMEARTH D, YEHT
— X HIEHERE KR D AHJODCEITHE STz, RFREO Bt TKIET 2 7 7 A4 L OSRE S
R AL 2 F2 00 U 7=, BLIAEIZ1977~19804F, 19834E3 L UN9854E T, MivEli%34, BLAIAKIZ1, 536
A, BLEIEEIT472, 436 EHEE 2 &) ThHh -T2, TNHDBTIAKIET —# i, $ T RKENFEFTHE T
ANBEHLOT —F LIEEINTObIzABENn5,

AR &> CEA SN E B O MREEKIERT — 213, BEFEMERKIET — 7 ITE_CERIEEZ D
LOEFEDLLRWLOO, BHIEEIITREACEM L, 6l 2 IR TERAIC X 2 XBTEHIT — & iz
MEHE L 72 o7z, MBERM ST TLOE] 1K BXBTEBEIREIINE TH 2O T AIKTI4AE, B
X OB B B 765, 0001 (2 #i TH 5,

(B) 7T —F_X—2DF|H L EE/A TBbIHA

EENRMEET — X OREOHREEAT LI LZHENIC, RENRT —FV—EADTEODOTVRT
L RIS R B A BB T D Argo FHEICTERAIN TWAEEMNEBIRT — 4 BHE2 2510, &
WHIRWHET — X MEEROT-ODO VAT LT —ZFARES AT D225 THRFE L7,
BB AT A~DANT—F L LT, JODCTARENTWDJODCERE T r—~ v 7 7 AL
(FETI) #8MA L7c, MIMIOANT— 213, BAOHWBEAPBREI LI KIRET—# & Lic, £7. XBT IZH
THHMEA I ERBIOEERO 7 F T 2B LT, RVATAEIANT—ZIZx LT, BELEE
BHAEZERL, EHABLIOSUHEEEROREREZRET S5, Fx OWHEEBICKTT2HMBIZIR N T
WbTd, T2 OELELOHWOMIHELE T, £, BHESREEONAS TARERIND
LD, THOLET—RIZHIETDHOIC, VAT ATREEBRALABOBFEITAARERL O, £
7o, MEEHOBREEZREGFETHILOCHEREIN, ZNICE VBT -2 OWE %2 E/KEICHR - BHT
X5bDELTHDH, £/, TQUODIZ LD HEEHEFIEICEENECEERICLFIRICTE 5,
F—ZFRES AT AL, T—EBE AT AL > THREREAH L 27 — % 2 —RICABET 5
VAT LE THROKEBT —FZ AT AT L] LT, £, 1QuOD IZE > THEE IR T —F B> b
OHIERZRET D200 TRIRKET—F AR AT L] 2% L, TBEAOKET—Z AT A
T A E, T2 REFERTIC, SR T— FHREZRIT T, MEEHABER L RIS 2R
AT, TH2FTHZET, BZIToMEICEL2HFMRIEICEY, T—FRBEZEDOLND LHIFFTE
5,

5. ABMRICLYF/oN-ELRE

(HHEENESR

BREETOT =X — AN SN TV DMFERBKIRT —F OMBEIZKE 2FEENEW & RE L
je & &, RKMEEIFAE (GOHC) D1955FELIBEORERMEILOHEIZB N TRIAEN 2 RIEEMIZ. K
RN 2BUNE/ SRV (IPCC) DEHRMEE THEMINTERERTHEEO = 0O —RBEIZR
HEEZLND, ZORRIL, GOHC HEEIZ IS8T D A SEME ORI O 53R O FRMT T+ 1k D FE He b 0 FiRE FR 1R
WWEMT 260 THD, T CTEEREREBFEBRE T — % ~<X—X (IQuoD) 2 Efi =X,
GOHC D AFEEMZFERITEMT A &N TE B, Fio, WHEBAT — & BEER T TRRKEFHOF
BUZ L > THEERRFEZRT I ENRENEZI L, T—F L AXx 2 —EEfifizmn. EHXME
Lz mEEICHET S ECOWET —YOHEEERFE W L2 EBEWKT 5,
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ARHFZE THENL L72XBT (expendable bathythermograph) /KIEFLEEE O B KL EKO Y HiEIE.
XBT&ELHI 3 L OME AR IR THEBTHLZ L2n, MEICEWTHLAESICHEAFTRE T, 2EBET
DFERRIKIRT — % OFE - BOFITH L TCOEMPHFTE D, 72, BEMKET 27 7 4 L& 8HE
WCEDMFRETEM LA Z LI2L Y, XBT ORERKEDORMABRELEHETHETL2LATE DX
21720 | GOHC D ARFEEMEDIKBILICH ST 5, SO, MFERBEGEOES L, LV EMHICKkDH
N5z e, AYMEKILFESTE~OIGH, FIZIXRBIZB TS _BILRFBHSESLT VDY E, SERE
DEFENRT A —ZOKEFAOEBERBFR (T —FZABICB T2 TH) R EE 25, I LICKKE
FEARAEERICEG T 2 HERBIHER ORI EOMAIC LISAFETH 5,

BT — 213 OBRICH T HHMEED IBRICHRDEEHEOSWEERT —F TIN50, BE
I TRA%RD, TOREANBAKECHSES LT RITIER B2V, WEBRRT — % 2 — ¥ O 1R
I, AIAMSZECT 2 L ClERAR T —20REx —EBrnEsw, FERGNITRMER TS
EWRPFETH D, M2 T, 7—FF—E2ARWHEBNT — % OR4EE @RIEMRE) EORERREE
KZEHLRMEREDEDITIIAARTHD, ARECHEETLIHEEH - FIHREC AT 2T
EHIZFEEGTHHDOTH D,

(2) REBE~DER

< TBABRIZERLEBER>
FRICRER T & HHT R,

<TTBMNERTHENRRAENDHRE>

ARHFZETHFE LIoffAT 7 — Z 1%, IPCC D5 HIRFHMIHEFH TE O REEEDEBAHRE L 72> T
2Hb0THY, YT —FOFHEGEEDIANZ L, BEZOWEBRN, KCEH), HEREE
BFRICEDLZRRREFICBVWTEREND EEZD, T, [RBRT CTRIOEZBKIBDOHNT > 2T L
(Ishiietal.,2017) ZBEEHR L, EMOICHENTT — X 218 - AR TE 5 X5 2fkHil53< 0 2HAE
EHOTWD, HFRATOMEICEBRINTEBMRIT KR - BT —% 7 e &7 MIENSOFRE S OF]
Aodiz, LF® URL TAB L TW3,

https://climate. mri-jma. go. jp/pub/ocean/ts/v7.2/

AFRE CHEBE L - rEREKIET — % X—ZXI0C/IODEO 7 a Y =27 hTH2DH 1QuoD IZHEVIAE
NCTEHENZaY =7 bE L TORMMEMS L7z, 1QuoD (X, KUEZBIO 2 S P HELWIEES R X
O LRG0 8 0 BRRHFEHFEICHH SN D 200 T, B EERTIHEBRET 28 U CEEBUR
fHHR Y — /v (BEBIR) IR D EMEE & LT, MIFEOREGIEHR X OVEER DL (MDA; Maritime
Domain Awareness) ~D{EHAMNFHAEIN 5,

BB LET—FEHIATLABLOT —ZFHRES 2T AT, RO BAREET — 2 ¥ —
(JODC) DY AT AMIHBRAEND Z EZRAATWS, T—FFARES R T LD 55, ST —
ZRARHE S AT DOV TIE, IQuUOD 5 —# RX— 2D FIERRED -2, LLFOURLTHRIEAF TH
Do

http://dataview. xbt—japan. org:8080/

HIER BR 5 ~ O WIS PR ALARFN O 72 8O O FE SRR FHIIE ] S o BN RET — 2 2 8fF L7 2 & T,
SHOBEORBELENOBME L FRIEEOR LIZHEORSE, ZO/RRE L THIEKIRBE(LX R 2 X F Ok
BRI TED, £, BRBIEMRDEEZLOHRMITED N TV LI NERERTE 2 H %2, K
HRICE VLT A ENTE R, £/, AFROHRRETH 2 L 2 ADOLHMFLEITAE O R HEEEOK
e, BRI L > THER IN-EEEWET — 2 X— XX, IPCC OKEFHi#®EE~DO TN H
FTE D,

EK304ESH26H . EkEEMEERBAKIET —#ZX—X IQu0D ® N— g 0.1 BNARENT, BEE
BEREFARSEBBIIYZE I oL 7 PORARUP—L LTEESIRL TV,
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o
1QuOD activities are supported by: %‘ME‘
—

2018 meeting of the IODE 3rd Annual IQuoD Workshop
Steering Group for the Report
International Quality Controlled
Ocean Database MEOP-CTD database updatedl

16~ 18 April 2018, Costende; Belgium

More Detaiis raphic profiiss in the

3n. NN Pacilie 2 Nortn Atiantic

The repart from the third IQuOD werkshop is naw
avalianic!

Wore

IQuOD DA —AR—Y KHRFEFie T (EEAE»G 43%E)
http://www. iquod. org/

Home AccessData SubmitData Public Outreach  About

Hom: > govnoaanodc0170883

International Quality Controlled Ocean Database (IQuOD) version 0.1 - aggregated and
community quality controlled ocean profile data 1772-2018 (NCEI Accession 0170893)
is data set includes subsurface ocean profies of temperalure, salinity, oxygen

ocean tracers, optics, and biology (chlorophyll. plankton) taken from 1772 to
0 2018 in the globa\ ocean using botties, CTD. XBT, MBT. profiiing fioats, moored buoys, ice

Dataset Citation

Dataset identifiers

an Databaca) efiort ks 150 18115-2 Metadata
perts in data quality and

mmunity. The primary

ghest quality and comp
data and assigned ul

Preview graphic managenm
focus of IC

ocean profie

ach temperalure measurement and intelligent metadata
g critical missing Information

Access Time & Location Documentation Description Credit Keywords Constraints Lineage

Pul

blication Dates publication. 2018-03-26

IQuOD /A—23> 0.1 4B
https://data.nodc.noaa.gov/cgi—bin/iso?id=gov.noaa.nodc:0170893
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ATKINSON, D. I. BERRY, G. CARELLA, Y. FUKUDA, M. ISHII, P. D. JONES, F. LINDGREN, C. J. MERCHANT,
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1) T. BOYER, C. M. DOMINGUES, S. A. GOOD, G. C. JOHNSON, J. M. LYMAN, M. ISHII, V. GOURETSKI,
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“Sensitivity of Global Upper Ocean Heat Content Estimates to Mapping Methods, XBT Bias
Corrections, and Baseline Climatologies.”
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(International Quality—controlled Ocean Database) Project.”
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“Recent Development in Japan Subsurface Temperature Database Reconstruction Project and
Comparison of SST with near surface temperature.”
4) M. ISHII: 8th ACRE workshop, University of Chile, Santiago, Chile, 2015
“SOUSEI 150-year Coupled Reanalysis and Japanese Data Rescue Activity.”

5) T. KURAGANO, Y. FUJIT and M. KAMACHI: Ocean Surface Topography Science Team Meeting, Reston,

USA, 2015
“Simple OSE of Argo using space—time scales statistically derived from altimeter data.”

6) T. BOYER, C. M. DOMINGUES, S. A. GOOD, G. C. JOHNSON, J. M. LYMAN, M. ISHII, V. GOURETSKI,
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“SOUSEI 150-year Coupled Reanalysis.”
8) M. ISHII: 4th IQuOD Workshop, Tokyo, 2016
“Japanese data rescue activities and related topics.”
9) S. KIZU: 4th IQuOD Workshop, Tokyo, 2016

“Update on assessing the Japanese wartime hydrographic survey.”
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10) S. KIZU: 5th XBT Science Workshop, Tokyo, 2016
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11) S. KIZU: 5th XBT Science Workshop, Tokyo, 2016
“Sea tests of XCTDs: how are they different from XBTs?.”
12) S. KIZU: 1QuOD 3rd Annual Workshop, Hamburg, Germany, 2016
“Progress in assessing Japanese wartime surveys — struggling with the sampling depths -.
13) H. KUBOTA, J. MATSUMOTO, M. ZAIKI, M. ISHII, R. KUMAZAWA, H. FUDEYASU, T. MIKAMI, J. HAMADA,
T. INOUE, S. KOBAYASHI, H. YAMAMOTO, and I. AKASAKA: the 9th ACRE Workshop and Historical
Weather and Climate Data Forum, Maynooth, Ireland, 2016

”»

“Japan Climate Data Project (JCDP) - Data rescue of tropical cyclone landfall in Japan.”
14) J. MATSUMOTO, J. HAMADA, T. INOUE, S. KOBAYASHI, H. YAMAMOTO, T. MIKAMI, M. ZAIKI, H. KUBOTA,
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“Data rescue activities in Japan.”
15) T. MIYAKE: 4th IQuOD Workshop, Tokyo, 2016
“Introduction of JODC Historical XBT profile recovery and rescue project in Japan.”
16) T. SUZUKI: AGU Ocean Sciences Meeting, New Orleans, USA, 2016
“Improving Database of Historical Ocean Subsurface Temperature Observations.”
17) T. SUGA: 5th IQuOD Workshop Tokyo, 2016
“GO0S update and IQuOD in the context of Framework for Ocean Observing (F00).”
18) S. YASUI and M. ISHII: the 4th International Workshop on the Advances in the Use of Historical
Marine Climate Data (MARCDAT-IV), Southampton, UK, 2016
“Historical land surface temperature reconstruction with observations over land and oceans.”
19) HEffERF, AEFILE, AHEL, RN, @EMZE, FEHET, FHAK, KBFR2016F
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BT — 42— 2ADHK L R
20) /NUHERE] AHIEL. IWARIRE, KKEFH : AAREFR2016EFKFE RS (2016)
AR ORELHBRT —Z D7 %k
21) M. ISHII: Conference on Regional Sea-Level Changes and Coastal Impacts, New York, USA, 2017
“Accuracy of Global Upper Ocean Heat Content Estimation.”
22) AHIEL, SN - B ARHBEFR201THEFEREMKS (2017)
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28) T. SUZUKI and XBT-Japan project team: 2018 Ocean Sciences Meeting, Portland, OR, USA, 2018

“Improving Database of Historical Ocean Subsurface Temperature Observations (II).”
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II. BREOFHM

OI—1 WERNT & RREBHFE~DISABTE

RGT KR SE AT

KAERFSEES B IUMFEE fH EHF

W SR AET H (CER2TEE)
i)

R[REGT

HIEREREE - WBIEED MR R iR W R

[ fEHE FA CERR2THEE)

HIERER BT - WBEEHED SIS AR ZH B8 (FER28~294F )
ALK R F B B SE REE HE—

W BARZ T WBTEE WO VTR s R =% ®RIE. =H ER

B Rt R AL el —

SR 2T ~294E B AT E4E ¢ 27, T40 T (5 HERN294E « 7,776 TH)

[EE]

IPCCHREFRNL < DRI A SN TW A ERBKBREBMT T — 2 2 mfkEd L, B8R —
Z OEEMEA ERICFEM L2 BRI Lz, BREFE~DIGH RS TO O RMICH A FREZRT
— A NR—=ZEERR LTz, REIZOW TERMIROFEN S 2 B S COBHET — % 2 T, 2Bk
IFRABROWERED, BZEMOY LTIV TOMEIEET HARAEERZIENSSVHLONEHTEL
e A KEEBCET 2BNM ARV FHRFMBEEORHEEEO =10 BRELREBST
Mg olz, BRECBNET —ZBNEIEINS Z i, 2FEHEIFAREOFEEMEIXEICH
EF2abotifscE s, £, BEMBRT -2 28HT5 2 LOEEMEZEMT H7-HI1C, BE150
FHOKA O ERIREBERKERZ FRICHET 2T FIEEZHB L, Zo/E, FERICRE EXE S
WEABROBRT — 2 &2 AT 52 LT, WEOBNT —# 3k EKIROMITEEZ R Esd, KRD
BT — 2 Dl EH KRBT ELZR LS 22 03 0holc, TITO/@MIZ. 7T—F LV AXa—% 3
T DI EORBEREDDLLDTHDLENVZ D, IHIT, REMERS>TWVWHEATO HAWEIZL D,
WEKRT — 2 280 ERE8HTF— 2 DF A NEX%ToT-, ZTOEEXICLY, 2F— 2D
BRBET —Z &b L biT, BEDT—ZIZOVWTONRNBREFINELETET-DD ) I Y
EEMTDILENTE I, MAT, AAROEENBLIH L 7Z 19304 EHN 6 0 A A E WM 517 2 i ES
WF—22GMERT D0, AZEHROWREL, TOMEEREICOVWTEREToT,

[%—P—F]
WERE KR, FBUMRAT, WrEITA R, MEKIR AL, e

1. IIL®IC

HIBRIRBEALIC L YV HIER S AT A2 b 72 b SNTRBEI R BT XA F— O R P IIWEICRB I, BEN
LBEE COHEKIRBLOLEEL 2> TR-> TW5, RERVEHEITFEAE (GOHC) DORFRINIE O EKREZE HE
T DIHEND, LLARNS, HRAOKKEEIC L 2H#HEHRITHLITIELSNTEY, [ELHIC
B3 2 BUFR S %L (IPCC) DFERKRFMMMEETIX, TORHEROKRE SAMETHL LEHSH
Teo REBAEEMEDOFRNREZICHDLONEMIAT D L &, GOHC DAMEEMZ KR S & 28 /28K
HHENTWD,

BEDArgo 7' A Z B LR AT M EL MR OMBEEZ B> TBY ., BENTTORIA
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HEOMNITRoTWVDN, ZNLURTOWFEBHMEIIEETH 5, RIMICELWIEORES 7T 2 fiH
TH LR, HEICHEET —ZOBKREITLRITNERGRW, iz, BF, RO ZELREWN T —
AR—=2ZRAFENTWAWERBNT — 2 OMEEZ MR T 2FREED, 2000 TA0 0, EmED
BB T —F X — 22 %HT 5 EBEM B E N AN, ZORELR-ToDiX, FDOFERNIC, 65
MOKETw 7 7 A VB XBT) ICEENDBHT —F DAL T 2AZRET D & RERMEEITARE DR
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[Abstract]

Key Words: Global warming, Oceanographic observations, XBT, Ocean heat content, Quality
control, Data use, Objective analysis,

Oceanographic observations have very important roles on monitoring global warming,
improving climate models for long-term climate predictions, and investigating long-term
changes in marine environment. Meanwhile, global ocean heat content (GOHC) time series
shown in IPCC 5th assessment (ARS5) report were very uncertain particularly in older decades
before 2000. The data quality is required to be high enough to understand slowly changing
ocean. The large uncertainty is also due to differences in methodology of data mapping and
bias collections adopted between centers and institutes.

Responding to criticism of the present ocean database: low quality, insufficient meta
data, and etc, a project, international quality controlled Ocean database (IQuOD), was started
up in 2013 by representative researchers from Japan, Australia, England, America, and India.
This study collaborated with IQuOD and we have reconstructed a data base containing
high-precision ocean subsurface temperature observations of Japanese institutes. In particular,
expendable bathythermograph (XBT) data of high resolution in the vertical were newly
prepared by tracing profiles recorded on data sheets.

Oceanographic data should be kept high quality also in the future. Two systems for
promoting data uses and producing information of quality control have been developed for this
purpose. The systems serve data with various data format suitable for individual users, and help
institutes to improve the quality of ocean measurements. Future activities with these could be
beneficial mutually between data observers, distributors, and users.

The ocean data mapping method used for estimating GOHC has been updated, in which
the trend and interannual component of temperature variations are separately analyzed. Using
the present oceanographic data base, not IQuOD, we obtained a new estimate of GOHC
uncertainty: one-third of that shown in IPCC ARS, assuming that present data base contains
observations of high quality. After IQuOD is completed, we will certainly obtain GOHC time
series which are accurate enough for monitoring global warming.

Through these studies, some observational records newly became available: XBT
observations by ice-break ships, Fuji and Shirase, measured in Southern Indian Ocean and
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along the Antarctic during the 1980s, and digital bathythermograph observations by the Central
Fishery Institute around the 1980. A half of reports of sea surface temperature observations by
the former Japanese Navy for the period from 1903 to 1944 were digitized in this study.
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