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(http://www.iisd.ca/climate/cop22/oceans-action-day/, last visited in 26 January 2017)
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T a s RX—= =Yy BT ENTEY, FET—~D—D2ThD [HE -
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ARy hOY AT, HERAE D S KUEAE) & OBREEIZE D D E KO, BUF, NGO,
FICHERE . EBERI 22 80D 80 ASBIE L, K 400 £ DBINE1E T, WA, B7uf
ge. KEEGRER, 7V —h—ARy (MERHF), G, ERREL. BR - Biik & o}
BICOWTCHEmETIT T, £, A=T v A T by 7 g DB B - EE
SEFEHAR - [IELITEI A LU - Fr o A U RBEEEZRE L TREEZ L, #E
KR 5 B b, Wk ER- BJR e EANETS e NS B R EE O N 2 OATEE
MLTND EDEREAEIE LTZ, T, T AL - Ty TRNEERRE - EF - ik
HYER, I v~r 7T 290 b MEREEEHERERENPBRE LI, 27 Th, =
VAR e R=x R - T R BINE B - EERBOR R R 1T, [UEEEICER
THWERBEOZCIC LV . HEEIRO A BHPCEFERE N L TWD Z b, A%
FEBL Sy 72 E ORI EREENLEIZ /R > TS R LI, A v - T2 —kr EHEARK
FEH A (IUCN) FHEREIL, ARETED LR RIS 5B S HERE O s b A 2 &
BE L6 LGSO BMNRIRIC 7N s LiEf L, BEREFH LG 2 CoREMN A
i Lz,

EBIZ, 7T O0OFEEy Y arO—2HTHD BEREWE] T, AiRoH A KA
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b 7= =R 72 EOFEBE A I B — 2 OB A O BEBEMEN R S, £,
UNESCO £V NEERMTD 10 7] OEGEADBRER I 17z,

ASKTIE, FI— - LAVTY T RO FKEEDREERMEE L BRI, T L TE
MBI 2 Mgt 2 & E RS SR A IICEm 2 ED TV 2 EZ U T 7, A
FrEiE. BHRICHES IR A & FR ORI RIS T 7o e & 2 5 L7oplkiRICHES < B
REEOREREM AR L-, =X — bA Y2 EEEERE X, SDG14 OERICIT
T2E 0 A DIBIL ZFFOMNT T2, Z L THRBIC. AT IR, 74T R ARrYaF A,
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BEMFONT S TEa—X % - F—vx VES] BEALAINT,

2018 FE DR SSKI(UNFCCO) S 24 [MIFFFIE S (COP24) (X, R—F v K-
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AICRSEEZRD FLDEARNMITICRELIEE ZATHLN, ZOFGEREER L, 47—
VX UR T I ay e AR NORYTEUG LTz,



2. 3. 2 PICES (EAVIHEMAEREENE) 13

AL MR R 264 (PICES, North Pacific Marine Science Organization) &, 1992 4|
BN S VT ALK O YEE RN P IE DR J OB IE HE f O Rt 2 B & L 7ot
BT, MEENZRA, 77X Y B BFy PE @E o706 nE, KEFEORESR
JREBLD 7= DI T & I ERS MR E W ES (ICES, 1902 % E)NET L LD | T DK
PR E L TR s iz, IR DM L CAEE IR QNS YR BRBE S ONEE & izt R
L OMEAEH, [REEE & ORR, WEEFIH, EERECOWTORAE, MEE21T9 2
ExHELTVD,

WBEAEY) ., KERT, WEREE, EWH - [k, =2V 7, 72D 6 BR
KROEHD, ZONOFEMHSENEE LTI Y, NOWPAP & b 3 /1RRICH D,

IRBEER & ST 5 2 v 3 > (S-CC, Section on Carbon and Climate) <TiL. 2015 D
PICES R A G B W TR E T —~ & Lz a 1T > T D, £72, 2016 04
IREEIZEUVT, [S7 : New Stage of Ocean Acidification Studies] W9 & v v a UAEE S
. BARO/PMMER PR E—F—% 2L O TiFEmz g L T 5,

B 3 PICES (LATHEMEERFEHME) DAH



(1) 2017 4F PICES Fk K&

9A2H~10A 1 HIZU T VAR M7 ThRBEISNIFRZHE2017 D5 H, 9 H23 HD
MBI LB DG (S-CC) & 9 A 25 HORKI VARV U LMIHEBBIM LT, Sk
BIROBNEERE (7 ARKER) 136 WEPHL T 400 44, HAD D OB 1T 60 4
Th D, S-CCIIUMFXD/IHERNLFHERE TIANSM, BIRT VAR Y T LITHK 200
BB, ZERESE OWRERFIEBR R D A BT IE B YR F O R & FE LT,

M S-CC (Section on Carbon and Climate) =1 (9 H 23 HD 9 Rf~17 Kf, ZMETLLT)
—Dr. James Christian (Co-Chair) : Fisheries and Oceans Canada (G&E)
—Dr. Tsuneo Ono ~ (Co-Chair) : KPENFSE - 5 (OPRI FHELZESDOER)
—Dr. Shin-ichiro Nakaoka : [E 37 Eg5EHFSEHT
—Dr. Zhongyong Gao : Third Institute of Oceanography, SOA, China
—Dr. Pavel Ya. Tishchenko : Pacific Oceanological Institute (POI), Russia
—Dr. Andrey G. Andreev : ([fl.E), 1Z7034 (5&94)

AT ALK T OWERE ML 2 & T R BB DRI DWW TR A R B RAL
@%ﬁofkw AENE, AFERICEIT T, EOXIICHET — ¥ DFEX v =T TE
LD ST, TNETIHNEDOE=F Y I T —ZZONWTIAK I TE Y e
BAMRETH LN, KEDOA =T FTTE=H IV U IPMTOILTWDIRREROT — 4 1%
FREEEBENEATEDLT, 77V 7Ry 7 RAIR>TNDHEDZ EThoTe,

FTHOICEFHEEO/NERND, BARTORFEROE=421 > 728 LUI-H00R
Nie, ARBRFEZAFBELEAETHY . FRPHIE. ZOFICESWEBIZ OV TAE
WD RS BTz, EOFEER., FE O Guo K2dHEVA BRIz 2\ T, @ o7 @ Tishchenko
KB AARMBZONWTHIETE D LD L Thotz (RETEDHBAMOT — X220 T
AARD B4, F 72, Tishchenko K H DT A—/ VJIN AIKZ LI U & LicAFR—> 71
TOFHNZOWT AN D o7z, 2O R IITIMERDOIERR LTZ AARDH 255 L LTH
EH v TBRERT DI EICRY, BERDFEREBRET L Lhole, o, 2N HHE
BAaEE 2T, 2 A 11 HIZ Ocean Science Meeting (4L 3 2) [ZHbET, V=7 av
THEATOTZWNE ORMDBEHERED BRI,

DIFH, MERNGIE, T—2F0OMHEE L TEHIT —# OB LETH D Z &
MRS HL, T —H i g@/\7O%?ETE@K&’)@.WT*EEJEE@L%??5 ZEDmEEINT, A
ARCTHEHBHEPTHY , TRAERINEAITIT 2019 FEICEHTNTERE LZWE
MAVRS N, £, ESLBREENIEHT O mm&mg KFHETRlkiee L T 538 Co2 &
HNZOWTRA N T oL, B2, AHED . 1 A ME TR L7 BT o x
vy =2 %A LI R U AORERERI LT,

RIRIZ, SRR TR S D PICES R TIE, S-CC TR FliE 2D
Py va ety BEREOREREME R E2R LTV 2 EBRHB I,

W



WER RO L (LT U—) (925 HD 9 B~17 i)

OBfi% :

2 27 Primorsky Region @ Vice-Governor Td» % Denis Bochkaryov 7> b B HRE 3T
AU, PICES O A B ~DEGH N B~ 5 4172, F 72, Head, Science and Education Dept. Federal
Agency for Fisheries, Russian Federation @ Sergey Golovanov Je D48 Tlx, PICES 728 6 7
DT TITONTND Z &L, b, EMORITEEL VDI EoERL LD
2, RELIZEm ORI R ST,

ORI :

Vice Chairman, PICES Science Board DERZZIH IR LV . SRR ORI T,
Wooster Award & L T Suam Kim 73, Ocean Monitoring Service Award & L T Newport
Hydrographic Line” 2383 S 172,

Bz, BREEER )5 PICES OIEFENC DWW THBIA T, AR ORI
D F ZARHET HT2DIT 1992 FIZBIIA LI Z & &L U & Uiz, BHETEN b AME K
IZEDIEEVNEIZDOWT, ZAVE TORMEN TEIHIT ST,

OFfFaff, REARR

« BT —<TFR D #E A, Lev Zhivotovsky D JEGHGEER 2 Y1 0 (2T, FRiF o
Ty a TR, BARD BT ALEE RO —#dZ 0 5 1L £ % Flying Squid
DABBBEINCET 2BRP DD . W IZE bR IIT~OERBEDT 7 Mo
2o b—va URERDHIE ST,

CFRBROT v v a TR ORI B OWAERN DM E o 72, T OMEIL, A
K D X8 252 1 1-0F98 MET T4 7 2 A) ORRET, SEOFE T et r—2R
LT, L~V OBFREHROFGIEICOWNWTRENTZ, ZDE Yy a L TlE, 20D
fi, 1970 ROV — L7 MIBET 258K &3 Enfrbhi,

cKEREZ O Y v a T, BRSO AR E KV . AEEOEFETITOh
TV D B AR ORI BT 2 AT RS RS J8 R S e, MR (b OREZE R
By 77 —2 L LTOFMFEROMHT 72 & O ZHH 0%, BHARDETORMELOBHN
DR ENTz, pH USNDOT —H L DEED 2 tFOEMRH 570 ESGEN D L BELIVR
SN, 2Oy a Tl 2o, B FRRICEIT2EEFEKERO T A 137
DHIE=F V) o TED 5 HEORERPTHONT,

- ZD%, LETVarndy, FENEE L ERS#MEIToT,



(2) ONCUV—2vavy”

PICES ™ S-CC (Section on Carbon and Climate) DHUkHA %, KFEAFIE - ZHE A D /M
K& EHICHEFEE & U THERET % 77 2 D James Christian X (Fisheries and Oceans Canada)
MEDEFED S L 2018 452 A 7 H, 8 HIZHFF¥DE s MU THATITHILZ, Ocean
Networks Canada (ONC)23 #3925 “Workshop on In situ sensors for ocean acidification research”
BN % & L bic, AAROUEHEREMAIZET 2 B 2 R R L7,

Ocean Networks Canada (ONC)i%, 7T #ENTHF - INEOKHEE =4 Y » J{EE &35
B LTV DR FEICES L, VOB 1 7T LD E - HTET —F _X— X
DB - EELEITo CWHHERCTH D, T=X V7T — X EIEH L7 a 72
LA ILETIYE - HEET 570 EOBHAZIT> T D,

ONC (TIHMBIERRMALICET 2/ EE=2 ) 77 n 7 I 0 6BE L TEY, ZOPT,
T F BT HERMEBINICBEICEA SN TN D, HDOWIESHREAIND AREHEDOH 5
PR pifEree o —3 (pH, pCO2, DIC O, JfE#H & L TR S 1152 R H X DO
DEP—=HET) ITOVWTEFWR LV E 2 —21T, HAOIAEITI &L bIT, 4%
DR Y — O EICET DFE LT ONARY =7 2 a vy TOERTH 72,
717 2 ERNOBEMACBIEEE Oz, KE, I —rm v "BXO A KOS - &
F—BARFEE LN, BT FES ORI 1T D o — ORI AR E DR
BT B IEERIEZTT o7, 2 AMO T m 77 LM3RO EEBY Th %,

Wednesday, February 7
0900 Welcome and Introductions, goals of the workshop

0930 General discussion of workshop goals and format

1015 New technologies for sensor-based observations(Atamanchuk)

1120 Evaluation of sensor performance under controlled extreme conditions (Miller)
1300 OA monitoring and its social promotion in Japan (Ono/Nakaoka/Tsunoda)

1400 Topic 1 - What are the factors limiting the precision, accuracy and reliability?
1515 Topic 2 - What can we do to facilitate the QA/QC process and optimize the utility?
1630 Review and synthesis

Thursday, February 8

0915 Topic 3 - What sort of data do we need to make these data most useful?

1015 The ONC vertical profiler data set (Mihaly)

1115 New developments at SeaBird Instruments (Murphy)

1300 Review of the three Major Topics: what do we want to get out of this workshop?
1330 Discussion of existing ONC data sets

1530 Review and synthesis

H A7 51X PICESS-CC O —Bg & LT, /MK OKBERFZE - 2B - K (BN
BEfrgeir) L AEELHER (OPRI) O 34BN L, /AR HARR R, sk
D, FNENICEBT D HAROBEMEAE=2Y 7 OEfFHRE, 22 THOLRTWSHS
Y OB R AT o 72, EEAENPDIEINLOBMELE=2 Y v 7 E#%E B



ARENOBERIE T T DTN T, 5 3 BIEEERAGEIC @ - BORE SO [V
fEReD + v F ) 72 EOBRLARRIN 1T o T2,

1T TIEHBCK A — 1 —IT XV BFE S 47z, pH, pCO2, DIC D&t —nBEICEA X
o, EEOWEBIIZHW SN 2D0H 578, AAE 1 LESCHEITJEB MR L 0 BA %
ST TAO pH, pCO2 & —IZBT 2 1EHITFF > TH 7. AR HHEN SN
T2 O OEFHRITK L THERICERRZBPI Thiz, £, bRV TEEbE bty
P—F —H mx LA, ¥ FZEE DI L BT — % ORS LR ik E L d 5 2 &
ﬁﬁiffuz\%f‘%é%mw&éﬂto 29 LK ERH o RBEIZ W Tk, A WS NI
RESOPENH L7210 € MRE DR [ OWTIT O BN e hotzizd, 5% A WS
DBMF/ T, A= NRXR=ATOFmaHT TN Z e THREINT,



2. 4 WBHEEBIRER

2016 B X VEHE A A =T A7 — VHEZEIZBINT DSBS LR i
FRTIE, RUEEE) R L O REREA~ OB 2 T O L D & T L WA Y
o7 MERLBIELTWD, 2016 FFRLVFHB LDITHAEDLEZBKB L, 10 HITiX
70T T ABINE AL DA T2 2 BIOSETEERIC X 5 HiR#R A 1T > 72,2017
RN DIE, 2016 FEDOEBRAEIZ L DMFT 2% T TRFEITO pH FDOE=41 7/
PG STz, AER B pH A — &% THE/AKO pH ZH0 | ST, WRFOEWZ LY pH
INEENT D2 L AFERT DL L BIC, pH OKIEFERDENTOREHELFS &
ZHMELCELIZE=X )V FREOMEL L FIORT,

(1) FAAHA

AR, AR DESCTBE) T & 2RI REBZEETICH 5 A HRE (WX E)
LA TCEREN R D 3R E L (K4), FHAOREIIULTO LB T,

St.1 : AJHAK K& OV R KB Bk D588 % 52 F 2 HiA

St.2 @ b THMEICHE L TV 2D LR

St.3 : D & D NI 0O Hi R

E L HEBE Y = 7 %A | (http:/maps.gsi.go.jp/development/ichiran.html) & ¥ {ERK

X 4 FAEMA



(2) & A

AT, A 294E8 A 7T H () T, LIFWIRHCI Lz (X 5), 7»3, i
REOFRA D IS & TE L TWIZA, BEBELIC LY ZettaZ 2 TPk ioT,

T OHEHNT 2T I A7
o [E PRGN 7 — 2 K0 AER GEINZIE TP ARG
5 FAERFOMIN (HEMRBIFT)

(4) FESE
PEIXZHAAKERHZ LY, BT pH, Kilk, ¥4, /a7 4 v aBOREEITO &
EBIT AR EITOWHETH EpH A—X 2L D pHHIEE VA v 7 T —¥EIC X D DO HIE
AT 2T,

FAEDOE X TRROBEED L0 T AL BITEBIICBHFTAESCEN O 21T o 72,
RO A 27 7 —IEIC K D DO D TlE, kBRI & 5062 BN, R OBIET
IO Tk E A DR TR A DN D%, ARERORR S K b7,



BE : BHFGHESENGNT ORT

(5) FAARR

ZHAKERNC L D, B TORAERRIIK 6 DL LY LixoTe

EEERFRIOTF O, TENFZO EFHEORI T, pH 28 EH L TV 281723
Mz5, E#EEZLOMTIZZOBREIZHOWT, INEOHEAN EFBHITA-TE 72N T
X2 ), (7 ~EBRMWEBHEREAT T2 D 2 ) Lo limmiiTbiiz, Z ORERDH
Tl BAMEZR R AT I3 LD DS s B 77 7 B S K DA RIC KLY pH 2
ERLIEZEREZ DN,

£lo, AREOERTIE, 20174 11 J 11 B, 12 RIC=ER CRfgshz, 2ET <
H 3w bk 2017in FEGEEE | (https://amamo-summit2017.com/html/program.html) TAEEDIF
REDLLEBIT, ARD FA Y OR L THfE STz COP23 (2017 45 11 A) @ IKURZEH)
EWECE ) 1ZFR D EEAXY A K4 X | [The Ocean and Climate: the evidence unwrapped |

(https://cop23.com.fj/events/ocean-climate-evidence-unwrapped/) (Z CHEIT L 7=,




M 6 ZEBEKEFHT X 5HMPEDRER

(6) #FE@HES

ZO%, AREICL DB ENRIRFEOE=42 1 IR SN TE Y, ZORREICO
WCERAMEIT O 728 2018 4F 3 A 7 HICHISERE R %1772, MG TIX, B
TR DRITERTZ DO OFRRENRH Y | EE - k& o7,

RS CIX, EEO T ~TEMIEE 21 E 2. SFEEIL, MG REEWEERR - A%
&M KERED 3 maFEhi L7z 2 &R0, BT S— 0 — B 722 E &k 228 6E
=X U 7 OFERNEE ST, ZHISx LT, R L & D BRI L BT
WOE=2 Y U TERICONWTHMEOX v » 70, BIE&2Fi-> THERBEREZ T HHKIZS
W, GERTORITIR (AR EBR R HS) 2282 TR AT o7z,

A
il

D EGEIC K D WPIEHE DR



2. 5 MFERRMALICTIR S RV EGRA

2017 AEFEITIE, Frallie THIERIERRAL & R ) OBRfESCY o 2B L o JEs & e
EL WPERRMEAGIZIR & TR < WEOIRBR L OBREITR D B A 21T o 72, 2 2 ClIAehliE
O E L2 "9 GEMIX, https:/www.spf.org/opri-j/news/article 24401.html ZH&)

FenlahE s THIERIR BRAL & Y |

WES ., EPZEMPLTIES, BE&ER EORERAELERBM R & OMRHR S DTN
I A, ZOHERIZH D MEIERIE~DHZOBLR S E > T\ D, il OHIER
RELOER (A=A ZR) BIREHWE > T, FrICHIBRERRL S EOBRGRAER &
ND X DT> T D, MEFRITHIERIERRAEICHE S BAZ NS 5 — T, =h=—=a 8%
DI, WIS =B E —RFIC RIS S I BERE b A T\ D, 29 Lkl &2 H
DMHED AT AR TIT A < ZAUH HEBRIEMRALAE M O HUB AR PE IS S B L TV D,

Z D & O I MIERIRREAL & MEEORREIC DWW T, BRI LT T L FRIO R O — AE
THHKETV VA N REOESREEEONRA OMEE &5 2, MERIRRRL & WEED
BIRIZOW T ORI S THIBRERRL S ME) 2 TRiow v B L7,

ARE 2017410 H 31 B (k) 131830 4> ~ 15K 30 47

AT 4 IERIE EL 11 BEE RS S

TR - ) SERN Y YRR BOR AR T

Bt FURKPRFBEE S RMI0RE,  [ESLAFSEBR R IE N MREAIF T8 BH S b A
SINFEE 59 180 4

BE : RppliEiEs THERRIRL & EE] OfRk



3 EHREABOREM - HBE

A AL % & e PRI EIR A 8 & | MRS T D IR I b 0O 282 4%
DIEMEER L, ZOETTHRCHS - RFH CORELZMEFT2L L bIT, £ LIE
WA L, Sl GEISHRARFR) ICOoOWTEBHAS 2 a0 -i@EmalT > oty
v T OWFELZHIEL T, 2016 FEICRIELZEEE X, HROFFEEITO & & LI,
HARENBITICT T N2 A T AT AORREIT- T2, LA FICEOMELZRT,

B, ANEWIAE OB - HEEICH T2 > TTEBE O — U2 MEE SR B K OV Th
A SHA~DEFEFLE LTHEMm LT,

3. 1 BEF—ZOWE - BH - 72 L THIV AT ADOHE

WIS DR LIX, HIERIERR L & & b ICigC0 o THEIR 72 & OWEPEAERE RIS Y
DV A7 ZH=69, ARAKBOKEHEBI Db DEED —BL LT, BEEIX 1978
DD RERFIR T, KFEA A VRERBREHOT=4 Y > 7 %2 EiE L T\ 5, AT
INHLOTF—X MM LT, ZAETHEENH LV & STV BARB RO
DFELVIRIL OB A VRN GHED TE 7o, REEILI DI 2D | FERRE £
Ltz (BETH).

AR ORFTE EWAT L, MEBREE TR AT LD b FIRHIED 7=, TRV AT A
DGR LB e e OKIR, #i5) . (k% & (pH,DIC, 7 /v 4 U %) OBSGERT — ¥
DINEEIT S & & HITHNER O R RAE) 2 U KRBT 5 72 O R EE R 2 & IRk A RE R
ETFTNVORREZED T, RIERFEOYMMEL O pH OFHHET VT Y X LEEE LT
B REBRONVEPRAE & FEHAB A BH TE 2 2 PR SNz, RRARERET VY
IZOWTUE, NTFA—FF a—=U 72TV, BT VOREIREER RIZE 0, &6
WCZOETNVEMEH LT, BATICRT DWHEMBLEMo 2 » A E TCoL# %2 T+
% JCOPE2M D FHMEIZEAS W JREE R O Tl > AT L O AR AR5 L7z,

(1) TRBLOHEM

ARFEICBW L, AARBLZ S0 EIR 2 & X | R - et
DEBMRDLEREREZEN L, TOETTRICHSEELRFI T2 b, 25 LT
WA A L, FRFCHHRR GEIGR EBERR) I oW CEB LR Z S @ m e (T 2
EMTE DRI EEAH Y+ v T OBELZBRL TS, £, 4B INLIEH
S A | RTINS & O O OHEESCENA OB 2 £5| T 515 ICIEAT 2 & %
HiE LT\ 5, HIERIRREL-CMBRRERR M LIC AR DB HICIE, MEEERM 2 B ISR L 72 20T
— XL E L ENOHEROFELEEE X T, —BASICHAT THNYI T <IBX H0E
NdH b,

KEBTIT, WELRDERBEOa T Y05 b, FISHERES B OB R H R,
BN LT HRET —ZICOWTIEE - BH - T A TO 28, T LERET 4 % —



AT TN RT <UBA D HE (BT —2 0L it o2&, 20—k
& U CHRIAT DU bicfR 2 PRIE T VOB Z1T) 2L 2 B E T2,

SMNFEIZ 1T DU RN DWW T BIEE 7 MBI T — 2 E 42 Ak 35 2 & TRUEME %
TERE L. 1-2 2 A %6 £ TOWRRAER) Tl 2 B3 2 Mkl 03| BUEENAA DWW O DOWF5E
PRBEIC W THEN L —MRICAB S TV (B - EENFFERA FA%A% © JCOPE2), Z4 6 D
BEET VEIEH L TEMLTET VAEAN L, MR (2R, 7 /v 5 Y B pH, pCO2
Zate) OBRTHEZERTLZLE, ELOTHERETHLEBERABND,

A% OUFHEFRERMEAL OISV T, Climate Model Intercomparison Project (CMIP) 72 & ™
FEFE 72 B0 AL A0 U, W0 & fR R L 722 WL WS O£ 7 /LT 100 AR £ T
FIBLOARINTWS, BZIE Yara et al. (2012) X, 26D = bL—v 3 VR A
WHARELTRENRBMELORBLZRL TS, 72720, il L ORE R o
B3I A2 b D TR MEEFINCARZR SN Z N, A EIORY A K
0. BUED A AR TORBMHEARRAZ 5 LIZABL EHA_STED L) ki Th 5
MaE LIRSS 2 i3 Rl LOKGRES, EEOXMROBFIET 26D TH D, £
7o, BILTHET V2 W TRER HEOBFMNT 7 —Z ZER L. ZivE TR L)
EDOLIITHET L TCELEDICONWTRVFELS T L L HEETH D,

(2) FEhNg

AREETIE, R4 FEFOBRICENT, ROZEx2EEL, HFREEO a7V
GTHBMNT -2 BLOET AT =2 2 #liT 5 L & bio, TORREHTICRE LT
FHEITdH B, SEEE (2017 4EEE) 13, 2016 4FEEEICIEM L - LB TS X 7 A0
BR%EIS L OB T — & DUNEE &L INT. 221 T, kD 2 DO R IZOWTHER L7z,

v BT =X OWE - B - fi7AT - I (2016 FEEE D B DOfkRE)
2016 FEICINE L=BST — 206 BRI TR L2 BER 2DV T S B I2fiF
WradEd, L7,

v TFHETAOWE & GEE

2016 FEICHEEE U 72 RSB OWREERE TS A7 L OFERZWNE LB 77 — I &
STHEEL, T A—ZFREEEITORE Le, F70, Y + v FOREICHIT T, 1 2
A 1 BloEE 2 Bids L7z,

(3) BT —% OWE - F&8 - fighlr - L

BRI, AEAAKEOKEBEBICED2FED B L LT, 1978 45 b 2 ER RO
#2100 T C, FRZEL T pH OFMEEBL TWDH, ZbDOT—Z ZFHL T,
2016 FFEIL 2 E THENEE L E STV B AR FIROWLERR ML OFE LV IR E



B &N LT,

fERT LTe AR O £ T — 2 I IFHOR/ME L B RIER 52 bt TnWb e, 22T
AR TELRTOHRATO pH MLy REEUFSHTIZE VA, ZRZNORIFEAROM X
ZpH ML RE95Z & THFEETOBEORNEFE L, Zb0WET—FD
R E LT, — OIS T ST 2 EFR T3S (International Oceanographic
Standard; IOS)DHEFRZE (£0.003) 1ZEb~, ANHEHKD pH 77— % ORERZEN K E <,
T—Z DEHEMEICOWTHERN 5, (AIEHKIE A AT ISR (IS K0102 £4%) CTHELH
S, BIERRZEITE0.07), 2T, AMEEIIALHKOT — & OfFHEMEIC W, THlR
INSWFEITO b L ROBESH] BEO TABHRAEEDOENLLAL LT —Z MO
O ZREL, ZNOOREERE X, WMCE D (&GETH).

OAILHKDT — & OIEFEMEIZ DV T ORE
a. AFKO B NS WK TO b Ly KOS

H AR TR S 72 A AIKIZ DWW T, BB NS W T O b Lo ROESPEIC
OWTHRNZ, K 71X, FURTRESNEZ pH OFRSRIIGITH D, %< OEHESATIO
£ OBk pH ZBY O TR RN D, TfFRICHIT S pH b L ROMBIMRE & B
ORfR (K8) Zi~2 &, WHEENITVIEL pH b L2 ROBAMETE L, N ELS 25
IO IEAPEN T3> TNz, pH ZBENZ DWW T TS L B AENME - a2 B D &
AIHNDOA R MBI T, HEAMES o TS Z &R ST,

B 7 RUCRTEONOERERIZRT S pH ORRSIFI
(K OFEFREME DR RE & /MEZ R L, HR T &SRR D Gz fii)



B 8 HoHEMICEBITHpH Py FF—xe
BT — X2 & OHBEWRE & IRt BAfR

b. AHHIKD N 72 ELEOE NN AE L 5T — 2 Mo E

NI RSB EEDNE D 720 A& JIE T EOEWRRBNS S 5 DDV
BEENRRDLERT — AR UM LA Lo, KO IEKRIKE i, &I EEBRORER T
B STz pH OFFRSIKZ <Y, FURTOIESTHREIS L pH b LY FOEAME
(& 7) TIHEILIEO—ER RN, FEEORZR L RAHKRT 5 L HAKICH
DD ENIND, LNLRBRE, TRENO L2 R73-0.0040 yr', -0.0041 yr'| -
0.0054 yr', -0.0071yr!" (FE#E(FZ1T 0.0014 yr'!) |, -0.0055 yr!, -0.0084 yr!', -0.0084 yr' (I&
HERFZIT 0.0017 yr!) EENBEME L LY FEERL, RE2EIT Lo Ly FMEX
B &z notz, 2O X9, [ URTH 7z pH OFEAPEIZ & O pH OfEIC—h 2
BV & Ui, BB RRORESCBIBEE OB VR ER E B bD, SH%ED
W2, AR T—HIZEENDMOEHE DOEELFRDLTETH D,



9 Kfr& B, &I & BROEFIRITK T 5B A TD pH DOKFRS
(X DA DG ERRE & RF RN DHROEI R

(4) HEFEREE TS AT L ORESE

2016 4EFEIE. HANTIRIZ 31T DA R IRIER AT 2 KRB DI REIRIL TR 27
2 (NPZDC &7 V)& WEL Tl A7 2 JCOPE2 (Miyazawa et al. 2009)% £:f & U CHEZE L
oo AERITE BIT, 2015 FEOYBMBEIIRMAO S & T, TligFEBRE £ L7, YIE s
L CHERERE (NO3) . U Bt (POs) 1250 Tk World Ocean Atlas 2013
(https://www.nodc.noaa.gov/OC5/woal ) DEY¥HEE G- 2 7=, W7o 7 b (Fama 7 v
) 122U TiE World Ocean Atlas 2001 (https:/www.nodc.noa.gov/OC5/WOAO1/pr_woa01.html)
DRI T — & 2 B EITARR LT b O & ], 2k (DIC) &7 /v Y B (ALK) 122
VT, Goeytetal. (2001) & Key etal. (2004) Z #H A 5 o A Z= DR AE (Yasunaka etal. 2013)
% HEMEIZ/ERH% . Takatani etal. (2014)12 & 2 BRI TR E D 7 /L7 U FED Z /K% 200m A
T—VETORERE THIEL, BEMAER LTz, RIEEICER LC2RmET A Y
JEDPIUEIZ DWW TEARHEEMEDR R E <, ENHIZHONTE HITHRIEZIT > 72,




O EFFI/IVRERL g LB — 4

K[AIT (IMA), WOCE #I#7 — 4 . JAMSTEC /ES T —Z &L iled 52 LT, /8T A
— B L OET VOSBE A ED -, g U7-8UAK, BUALAUILL T o®@Y Th b, X 10
1% 2015 FFIZREGYTIZ L VAT I BHI#R (http://www.data.jma.go.jp/kaiyou/db/vessel_obs/data-
report/html/ship/ship.php) . [XI 11 OEKITIFERHFEEME DT 7 L — 712 LD 1992 ) BAT
I TV DAL COIRHA (K2, KNOT,S1), AXIiZ WOCE 7'r =7 hTirbi
72 1995 FED AR — 7 i COBLAIHLS & 7R,

10 E&FIT LY 2015 FiIfThon - BRIk

11 PR FREE ORI N — T
XV 1992 £ 51T TV 3 30T KR
TOBRHS (K2, KNOT, S1) (£X)
& WOCE TiThi7- 1995 47— 7 OBAIME (POIW) (AX)

©@  ETFAER L BT — & O

REBIT OIREERBIT — & GIRE 2015) & AEEIZMER L2 T L OYIIET — % O
MR Z2o~d (X 12), b Okl 5, DIC OMBEIEE < FIERE R=0.905), B8
LRETNVYEITEEL VOB TH D Z ENgnDd, —hH, 7B UE (ALK) (2D



WTCIE, FHEIREI R = 0.54 EABIDIRNZ ERH LN E IR oTe, AT AHEEITo T &
ZAH K12 T H ) EOPHEICHB VT 2300 A5 2400mili mol/m?, BLHIE 2220-
2300milimol/m® DR DARBIRIR D & K ATHAN TV HEEN H Y . AARMERICH D Z &
woyhote (K12, K13),

FERIC, Bl & £ 7 VED DIC, ALK % H A OBLHIHLS (137.72°E,37.72°N) TH# L
THDE, TNAAVEDOHET 07 7 AL (K 14) 1L DIC (TR, RENOEREE CTRE
ATV, AR CBIIME & 7 AAEICRE R Thaid 28 m & L Tid, A
DHIHHE D ~N—2 & L TE L72 GLODAP (Key et al., 2004) D&M 3 FEAAIZ AL A
TERR EOANE 255 & LTEREN TWA Z ENEX BN D, HANEAERTOT v
TV EOSE T 17 7 A TIE, FRICHHIE L BIRIEIC R DT Tod . [T OB
TR LN BAUHE CORIRED RO T VA ) T — X flAaii, FiRbE L O
BATH ZETHIEL (14), X 15 TRAMAEHIHER SN io KR L 7 v U EOYHE
DIRFEL AT 5,

X 12 MA ORBRERT —# L7 LHIHEOtE (DIC, ALK)

X 18 DIC & ALK OERIE &L ETNMED AL TR (BT NVE-BLEEDEYE) HFh



14 AN (134.72E,37.72N) #RT» DIC, ALK QBRI L ETFNT —X D
WETRT 7 AN, BRBH. ©r 0 REFAT—F ERT,

15 DIC & ALK OEE#DANEEOH  (FERE L 100m B TDKIES5H)
@ AERRRET IR DL WIS, WA, BT T A — R
a. PRafEH (Ky) 7707 bR REERN,,,)
IR —2 3 > TlE BRI & B 3o A~ A A PE A~ T O % eafne ik (K )

LT TUD b ORKRREFEN ) EERE LTV, Z085E, EEOHAFETI,

TTNATHESND 7 mu T 040 5 b, HAVEE 30°N LIF TIRIZIFFME L TLE



2Tz (M 16 Ky =Lsumol/l, V,,, =0.6day! O5E), £ 2T, AET /LTI, Smith

et al. 2009) THA I Ky, Vo PREEIICEIT 2BBEHRM L, £T AT A—X

DU EITH> T,

Vo = 0.5V (tanh(— (Lat. - Lat,y )/ Lat o )+ 1)+ V,m"

max max

K, =VmaX/A+21/\_/maX-DIN/A (umol 171

ZZTOVM . V. OfsME (=0.7day! at0 C), VIRV, ORKIE (=1.3 day

max max

'at0 C), LatiTféf, Lat,, (=30 °)IAEEZLOBEFE, Latyy, (=6°) [THEEZELD

BERMREL. A=6.853° 23, ZORDOHEAIZEOV, B TRE <, dLicmro TS

<A koisd (017, 5%, SHICADHEIZLAKREEREYITO TETH S,

b. BRI T 58T X —H DL
Ky, Voo D/3T A =2 DIE, ARERET VIR DB T A—HIZONT, K191

RTROC T Y = UBEEBRE I IV HEE L TR EZFEm L7z, (T A—=F D5 b,
KBS 207" Z 7 b DICE R A O & BEERIZET 537 A—42 |
B iRl B BB T DR OMBE B DR A IRET /3T A —ZFTONT ;’MS
BERFEDIERRIE CH D72, RT A —=F OMIBINE ZHITRE L T2 7V — BRI
HAT&hhote,) 18 Nixifbiz D/ a7 4 VA Th Y, BEOHHEE I (X 16)
T L TV T 707 by (Zmau 7 o) OEZRY LI, Ah—> 7
WHICOMERNY 777 v (Zar 7 g )) OFEREUWENL b, Tid
D Cost function THUHNE & £ 7 WEOFRAFTAM 21T 5 & Cost = 6343 125 1265 ~DF
LS o (K19, [X20),

N
1
Cost = }j = ~(log,,(Obs,) - log,,(Model,,)}
n=1

Z 2 ToObs, ix#E, Model  ixE7 i, Err = log,,(0.05)| Z5~7,



16 FHIN—Ta VOEFEO I vau T ¢ VKFESAR

17 o307 b OBRRKBREROEERL

18 K&V, A OHREZIEEBLILEOEZDI v 7 4 VKESH



I e 3 7

iceoul a base case 6343 - 100%
(iceou8)  perturbed maximum growth rate 1265 0.700 0.692 19.9%
perturbed phytoplankton mortality 0.040 0.040
perturbed initial slope of nutrient uptake 10.00 6.853
inclusion of minimum phytoplankton 0.000 0.059

concentration for mortality
perturbed detritus sinking velocity -10.00 -9.971

perturbed phytoplankton respiration 0.300 0.032 (0.030 Onitsuka
and Yanagi 2005)

19 NPZD EF N THONFINTG A —F T3t BBk of]

20 mEMLTHAIEEDOI e T A VOETNVHAOBEOEN (K : S@ bl A : &iE
fbt2) fEshA BRE, B2 e 7 ViE, v 7 REETHEN,

i H T EICBT D685 (1, ) OREt

BRSNni=7av 7 0 VoM EEE S ENCHIE (X 21) TR D &, EFZEZ7an” v
MRRASMFELE L, #EEEEE (15—20°N) TiE 125m, #RZEHE L fEGE O (33°N) T
80m. HHLZFEHR (40°N LLdL) TIX 0—50m D K 5 IZHEERICEIL L TWAD Z ENpnd, K

22 R, BT VD | o RESRT DED 1, & B L2 6 ORERTH 578, iR IR

opt

TOEZEO7un 7 4 VBKOEEIZBW T ED L) REEEIZIR NN, 2T,
san 7 4 BRKOBEMERDLOT 707 N ONOFBREICKET LV, TV



PO Rl FUTRIZ BT B RH (1) 12000 T, B (L E MAT DA T 12,

TGy N OHAROIIC LWL, ERHERE (1) LTI s h (PO
B X > TIRESND D, T 5 wa)/ﬁemsﬁ:@ BB BV, EF L,
V,(1(P;2) =1 (P;2)/ lauxexp(l— 1 (P; 2)/ low)
PEREENS, 22T (P2 T 5 2 7 b o & EEEEC BT 5 OB BHR I & R,

Hx DET T, | g (IR L E 5 X D720

low =051, -(tanh((Lat.~ Lat,, )/ Lat g, )+ 1)+ 1,

(22T 1T ORMIE, 13 DK & L, BRI, 2/ S <, ek

opt opt opt

BIZONTREL AL HIT LT,

22 £, Lty =40.0. Latgp=4.0. 12" =0.1 Wm?, 12 =150 W/m? Off

ope opt

EHEF LIS AOTF R (7 007 ¢ LOREIER) Th s, |, & EflE LT

e A= REAET (K22 £K) 1%, 7va 7 ¢ VIBRKPSEEMICENT 2 I3A b1
RO, B (K22 AK) (X, WA (10-25°N) Tl 140m 4, HHEVET & iR O 5E
Sk (35°N) Tid 80m &, HHFEH (40°N LAAL) TIE 0-40m IRAHTICHBL STV 5, Hfifk
Horan 7 4 VBKOMEBEPRCRLET VO LFRRKE N, EFEO 7 an 7 0 Lo
TENDLRLENREDELH DN, ZHUTTDOMD /AT A —F 2 FHHET 5 2 L THhES
nNbHEBEZTNWDS

BUED | o OEEE & LT R/ MEOREIL 0.1 Win? e KA 150 Wm® & LT D,

INFETOAEERET LV (I, = FH) &H#ET % &, Guoand Yanagi (1998) Tl 11.63

opt

W/m?, Onitsuka and Yanagi (2005) T 70 W/m?, Sasai et al. (2016)Ci 100 W/m?, Kawamiya
et al. (2000) T3 48.8 W/m?, Fujii et al. (2002) Tl 104.7 W/m? & 3 E SNTWD, Zih %

Wied % & Bx ORGE LT o OF/MEIFZO/NETEL b LRy, 7707 b
DRFBH AT IALIEREIZAT 537 A= pfafEs (Ky) 7707 bromk

ERN  )OEEOHFRENEART, BHEEZ LT FETH D,
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X 21 JMAT—Z%FEHLEFESZED/un 7 4 VOSHEMER 165°E ##

X 22 K21 E¢RUCEZEO7un” o VHENHERKZ TR, T /AVHAZER (BRI
WRATD |, = —EDOHE. ARITHBEOBERILT D |, OH)

¥ 23 1% 2015 FEOFE TR LN v a7 4 VOSA E R OET VH N BREND
suan7 4 VORBKESHKTH D, Anid b ZEEHEIIET LV THIEINA TS,
van 7 VEREG (K23) LT 5 & ISR E LA DRy, (RER 28
s (K2, POWL, S1,RF1) T, 7w w7 4 VoA ORFRY 2 2 g 2 75 5 A7 ©
DEE L THD E (K24, 25, ET NV CHEINZHEFKCTOR G—4A) 07
N— AR T — 2 ERENTTES LT D, Lo, BT/ TIEEEG TR
TN—LPRAE L TVRNI ER, OB TAHALNLD T L—LARFHTE TN En)
AE LR LY Lo T(K 25),



23 MODIS #ET—% (LB) LEFT/VH (F&) &&k3
EEHZLDORBI ua T 4 VKBS

X 24 MODIS &l <7z K2, PW01, S1, RF1izBIT 3
RETOI BRT A NOKRS] QBRI S hicE LR,

25 EFMEICKITBEMATOREO Y un 7 4 LOBRE] B K2, K PO1W,
S1: v~ 7, RF1: #



@ ETFTNLTHILEIND pH OfEIZDOWNT

IRFIEER 7 B T ERERE T /L ClE, BB OFHMIZ ©72723 % pHr—s 5 & O8I pH 235
BIND X202 TWD R8T TR & U7 pHr—os DERELWT X A 72 5 & (K26 ££K) |
KE T AIBZOMEE R L, LR DIZONT, 7.2-7.5 ETOMIZ TN 5, T /A (K26
FIK) THED LD 2ER LOGAMIEHE S TE Y | pH OINER O 2RE 7o 42 121X
e EZ 2 BD, [REUTH 2015 FLEICHIH L 723X TD pHrs OfE & €T /AEIZXS
L. HBEE R) ZEtETHE. R = 092 EEWHB /RSN (1X27) .

4 28 I%, 2016 FHEIWNE LR ET =2 D5 6, IKRICE T 2 EREBEIHIIK DR
BRI NEWNE PRI DAL HKOREE CTRIE V7285 pH & E 7 VED R EZ T 5
b ERE, HE. BEAEOHITHND X YT, BT UEIZAAKOR/AMEM O & &
AN B> 7=,

pH OfEIX. DIC,ALK & \Wo 7o RIER/NT A =2 DL HE SN DR E 7o o TV DD,
DIC I%, KR EWPEDOLZH, W T T 27 N v DA R ESCRRIC R EEZ T 5,
Yasunaka et al. (2013) OEHT — & & & L2 Lo ALK ELED R JE 2R ER D K 0547 O il Fe
TiE, AERFEFEICHB T D 3 A0S 7 AT TOWMRERIREE DR OZ2H 540 & K& S
DEMBRIZE S TRESEEIND Z LB RSNTWS (A Fig. 5d) ,» Ziux, Wb
LEYR L T ORBNBRBEOEICBNTHETHLZ LA REL, 7L TOZ R
T4 NVOFEHIEE O EFBERT LI L1E, L0#ENS L pHEOESS, #EEREMELO
TS EARTRARBEHETHDH L EERLTWS, 5%, £REFT LOZ/nn 7 4 )b
DOFBREEZ @D, pH oM OREE %2 EiF CunEzuy,

X 26 pH_T25 @ 165°E MK (EXBEME, A23ET /VE)
ERORANO SITBRIAGREEZRT,



27 BAELE7 L0 pH_T25 DEESAK

X 28 AIFAKOBESICEIT 28 pH & T /NVOELEME
(RFRHIE : SRR IR KA, TR 0N [ e/ M)

® JCOPE2M THIFEF /LD FHMEIZFE SN2 KBRS O THls 27 & (JCOPE_EC) D ff
SAEFENBR 1 18 O ) | HIHEEBORBFZEAT 23 E AR & 72 o THED T B ERTELELI T D
72D Web %A & a7 + v F | ICBWTARTEDKREER TS 2T LEH D=0,
TR AT L ORI Z % 2 72 (4 29),
BT UE, BRI DWEWERSM: OKIR, oy, MR, KA @27 A%EET
DEE % Tl 5 ET /L JCOPE2M (MEEERFZEBE FEA%AE TR 5
http://www jamstec.go.jp/jcope; Miyazawa et al. 2009; 2014) O TFHIE T /L O FHMEIZ IS
., RBADO TR AT LEEHAL TN Z EIZR> T 5, THIET AVOATICE, B
W7 — 2T EEDS Wil E 10 R OKEME O BUG 71, B WKk (5 OWEREICBIT S
RHAEER LT, 607 —2 1%, BB FRIOZDD Web Y4 & TatkD + v



] https://www.marinecrisiswatch.jp/preview/prediction/index.html T 1 2> 812 1 EO{IEH
DRAEENSED LD TETH D,

B 20 BEEROFHEL AT AT LV ER SHEBE pH (ER)
& pH_T25 (AM) DOFEEKESHEH

(5) & EA%OMHE

A AR I COBIHIT — 2 ZINE L, BERHEMICB T 2 2Rr 22 mM b 2 B A
BRI CHIO THER L., fslicE & oM L7 (¥ A FL [Trends in Ocean acidification in
Japan coastal waters] Journal of Oceanography (Z ¢, BAELGETH), X BT —X OIFHEME
VB9 2 87 72 7o AT ©AT o 7o WEBDE T3 S A 7 A ORRGIEIZ L 22 W PR & KIR, 353 |
b8 (pH, DIC, 7 /v Y ES) OBUGEIAIT — % 2L L, &7 VA ORGE & &
RITHER L7z,

A AT 36T 2 BEZEH) 72 IR R A8 B A4 R BLT 2R BRBEBLL TS 27 A DB R DT

W, BRI & B /3T A — & Pk KO A RIS BIT B RS (1) KR (LA A

T5HZ LT, ETNVOREREICE D, RERILFEOYIMIEI X O pH OFHEO T v
Y RLEAEE LT fER REER DL & BRI R EB 2 B CE 2 2 L 2R LT,
IO OREROER S TATIMEE) ke, I, £72, By + v T
D7D JCOPE2M THIE T /L D TRMEIZ FE DU RS R O T & A 7 A O TE A % 1
EL, 1A BEREOFRIESZ ks L,

BEDAERERET V& LT, AARITHEICE T 2 REEROFEREE & FHRIZE 4 FEl T X
LTV AT AOEREH ZBRE XL VWD, UL, EBKRAERREBOFELE O
FHMLE ZNIC XD RBRDOEYS (AR 7)) OFTEZRFOAMZE L TV 5,
S, BRERETNDNRTA—HFa—= 0 T EIBICHD, TETNLVOKBRBEZHEDDL L L
BT, RBROFLGOFEZIT I TETH D,
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3. 2 FHEBRLLS NEEGHEY+ YT ORME

EIRAL « MEPERRYELIC DWW TR IC 2 0 03 < . A OEMFIC LI AT 72 i H
g (R—2X—=2) OfFERE BfETEHEONE 2 27 » 7 (K 30) & LT, FEFEREL
AR E LTHELEY = 7 RX=V08FE2E/Mm L, LFDO550a—F—zRiTar 7
YA s H—Fy MIBET DD OBREEH 2TV, MHEa Y + v F ) o7 m b4
A TR LA Z T o7 (K 31),

AN N N N

MEOIRBAL - Bt IR L - e b OB 2 B

gD TREHR] B - ERIE LD Y L 2 b= g URERERR
B oEHR) =207 (BRIOKEH) OFR

=a—A] RBRAE - VERERRMELIC BT D SR R i

(PR a—T—)  BECHBEER CHFT 2T VR

T, WHEHBTO—8RE U CEERMLOFHA 21T 5 #8581 BT ER S SR Ic kB
W, BRMEE (pH) OBMIFRE OB b L=, 2B, MEEGHE Y+ v F ) o= (K
32) X DOAEFEIHER N TZTE W26 D TH B,

B 30 FEHTIE L IFREBOFEA A —



B 31 MY + v F VA b A=Y

32 MY+ v F YA bud

VBVEfGHE T + v F 1 DT N2 A THOR—L_X— HERRIT X 33 D20 THY
HERER DA A—=VEK 34 DB TH D,
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(1) IRBE(L - WEEERRTE LI DWW T O R
“WHEEHE T 4+ T T v AT 7 hOb ETar s YOI E RSB
TEXHZENEETHDEEZ, AT UV~ F—V AL MV AT ALLT, CMS)Z H
THZEE L,

—fix72 CMS ZFIAT 256103, MBI X2 U 7 0 A— AV RBEN S &« T4
HTENRHY, CMS WG BEPRETICR > TEER B AT T AESNL T L L, Tk
FLIERZAT ) Z LN EBEITR D, CMS O TV A MIHZE D EET 240 HTML %
BRICAER L TR, 228X 2 VT 4B —ADBAVRALEIH 5,

IHIZ, CMS o 7oA NEATIE, 1 b~DKBEZZ T TR A TONDL e E
DOEEDRAE LTS AIH A, WSAORMITHRIM L, A MR & OWLE % i L T
BERNRIZE EODZNERD D, TOTDITIE, EFNRY AT AERREDEZL DY
NBEE RS,

RO EF 2V T 4 FORBEICKHIST 2720, CMS ®E0F725 “Movable Type
Open Source (LLF, MTOS)” Z#:H L7z, “MTOS” OFFOMEEDOH T, mEREZ HTML
TTF 4 H— BIXOar7 o yEHIKRY R ELTOAMBALTWS, ZOHETIE
CMS = Va7 = 7 — NTERE ST L MLEN R EX o U T 4 F— L OfEik
ZEHEETE D,

£/, ‘MTOS” IFAIAE P EAEST 2H0EE, BIRYIC HTML 24T 2D TidZze<, 7o
HTML # 4 L T 2N TE D, A L7 HIML %% 7 = 7Y — "~ 5 2 L C
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Proposals on the Ocean Acidification issues toward

the next Japan's Basic Plan on Ocean Policy
(August, 2017)

Ocean acidification(OA) is a problem referred to in recent years as “The Other Carbon Dioxide
Problem,” as along with global warming it is an environmental impact factor on a global scale. This led
in 2015 to its being one of the targets of the UN Sustainable Development Goals (SDGs), which call for
efforts to “Minimize and address the impacts of ocean acidification.” The Fifth Assessment Report of
IPCC points out that if emission reduction measures of carbon dioxide aren't sufficient, ocean
acidification might pose a serious risk to marine ecosystems. There are also predictive studies which
indicate that areas suitable for reef-building coral will disappear from the seas around Japan by the
2040s due to the rise of water temperature and ocean acidification. At the same time, the predictions do
contain uncertainties, so better understanding of the progress of ocean acidification and its impacts on
marine creatures and marine ecosystems are urgent issues.

Taking these current situations into consideration, we will submit the following proposals for inclusion
in the next Basic Plan on Ocean Policy.

1: Promotion of understanding based on scientific knowledge and consideration of countermeasures
Though there are fears of impacts on marine creatures, etc., current understanding is not sufficient. To
address this situation, scientific research on ocean acidification’ s impacts on marine creatures and
marine ecosystems should be promoted and related analysis technologies developed. In order to monitor
the progress of ocean acidification, hydro-chemical time-series observations of 137°E line and K2 station
as well as observation at coastal areas should be continued. Also, not only should effective monitoring be
promoted that is suitable to the unique characteristics of each ocean area, including coastal areas, but
efforts should also be made on related technical development and international standardization.
Based on the scientific knowledge obtained from these activities, studies should be promoted on
adaptation measures, such as the specification of less impacted areas and their conservation.

2! Increase international contributions

Participate in and contribute to the international framework of data sharing, such as the Global Ocean
Acidification Observation Network (GOA-ON). Based on worries over the impacts on reef-building corals,
which play an important role in the environments, economies, and disaster prevention in developing
countries of the Asian Pacific region, capacity development activities should be aggressively promoted
and scientific research such as in situ monitoring should be supported.

3: Promotion of emission reduction measures of carbon dioxide (promotion of mitigation measures)

If emission reduction measures of carbon dioxide aren't sufficient, the ocean environment will be
affected seriously through global warming and ocean acidification. Given this situation, work on
domestic reduction measures should be steadily carried out and leadership demonstrated internationally
towards achievement of the Paris agreement, which called for “keeping global temperature rise well
below 2 degrees Celsius” and “pursuing efforts to limit the temperature increase even further to 1.5
degrees Celsius.”

4: Promotion of Public Awareness Activities

Ocean acidification is not only an environmental impact
factor on a global scale but also an issue that might affect
marine ecosystems and fisheries in the future around
Japan. Taking these situations into account, public
awareness activities should be promoted based on scientific
knowledge. It is important to promote public awareness
activities with the cooperation of regional communities,
indicating the necessity of measures to minimize impacts of
ocean acidification in coastal areas, such as by reducing the
inflow of organic matter from land.
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B ‘The Future We Want” (Rio+20, 2012)

We call for support to initiatives that address ocean acidification and the impacts of climate change on marine
and coastal ecosystems and resources. In this regard, we reiterate the need to work collectively to prevent
further ocean acidification, as well as enhance the resilience of marine ecosystems and of the communities
whose livelihoods depend on them, and to support marine scientific research, monitoring and observation of
ocean acidification and particularly vulnerable ecosystems, including through enhanced international
cooperation in this regard.

B “‘Sustainable Development Goal (SDGs)” (2015)

Target 14.3: Minimize and address the impacts of ocean acidification, including through enhanced scientific
cooperation at all levels.

Figure 1. Time series of atmospheric CO2 at Mauna Loa (ppmv) and Figure 2. Future prediction using .

surface ocean pH and pCO2(uatm) at Ocean Station Aloha in “Business as usual (BAU)" scenario

the subtropical North Pacific Ocean Source: Yara et al. (2012) Ocean acidification limits _
Source: Feely, RA., S.C. Doney and S.R. Cooley (2009), ‘Ocean temperature- induced poleward expansion of coralhabitats

around Japan.
acidification: present conditions and future changes in a P

high-CO2 world’ , Oceanography, 22 (4), 36-47.

Lectures
Monitoring

Photos. As part of the efforts to raise public
awareness on OA in Japan, OPRI-SPF has been
coordinating guest lectures on the issue at
Kanagawa Prefectural Marine Science High
School since 2016. In August 2017, they started

Planning pH monitoring activities in areas near the school.

Figure 3. Ongoing Japan-coast pH monitoring sites

Source: T.Ono, International conference “Impacts of Global
Warming and Ocean Acidification on Marine Ecosystems
and Necessary Policy Measures” in Tokyo on 19-20 January 2017.

In order to address the issues of ocean warming and
acidification, OPRI-SPF is developing “Marine Crisis Watch” .
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