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3-3 : BPERFZEBR S MG DBFSE 7 L — 712 1 0 1992 £ HATH AL T 5 AL TE KEPER ©
OB (K2, KNOT. S1)

3-4 : SOCAT LV #(if ST 5 3 fCO2 DL A 4541 D5 (http://www.socat.info/)




QRN 7 — 4

T — 2R ORER, BRI B D 2 BB T — 2 12D\ TE, B RS Tk LT 22 [
TR R TNNET — F SRR+ THDLZ En’bhotz, 722 L, &RBET VA
JE DL R EAS 7 — Z 12D\ L, EFEd CDIAC 3 XUV GLODAP O W = 7 A b
MOAFTHZENTET,

a.CDIAC 7 =7 %A I (Goeytetal. 2000) (2 X D% MEME 1T —#

GEOSECS, INDIGOS, JGOFS3, OACES4, TTO, WOCE, SAVE O# T —% (K72 v ¥ L
KR, AOU. Hi5y) OBz AW TER S 7z, X 3-5 IZHEE KRB T D 2R B
ETIIVH ) EOERMEERT,

3-5: Goeyt et al. (2000) & V {ER SN 7R CORIKEE (f£) LT A B VE (F) OR
Al

INHDORBEN D VI RMEAR, H5 2 O THRICES pH Z515H T 5 & /AT

H 72 BLIME O FBIT N 2, BEAFOHEESE (Takahashi etal. 2014) & £ 8.0 L FOfE3 BLiL
ERL LTHEMES 2> TLE D (K3-6),



¥ 3-6 : Goeyt et al. (2000)D2fkfE (f2) ET7AHVE (F) OKREBEME»HEFE SR
T pH 53

b. GLODAP 7 =71 k (Keyetal. 2004) |2 & 55MEET — X

WOCE, CDIAC, JGOFS, TT05, NOAA O#LIT— % (Hisy. 2V U, WEEEEAMEM) 2256
RERE A W CIERR STz, B 3-7 (AL REPEIC 8 D kg & 7 v U B DK fifl %
"9, Goeytetal (2000) (2 K55 & N K0 FEEbSNTWD, ZiE, Goeyt et al.
(2000) L 0 H &< OBEPEZ AWV T LD ThoH EEZ NS, SHIZ, TAH
VEIZOWTIHEZD L ONREDITI>TWD, TIAH Y ENEDIZ/R T2, pH DR
HEEAIX 258k T 8.0 LIk & 72 5 72(1X] 3-8),

3-7 : Keyetal. (2004) XV {EpsuizifpRimi CORKEE () L7 A VE () OX
{5



[X] 3-8 : Key et al. (2004) DOIERL L= KERE TV 0 U EOSEAE (X3.7) »HEtFEEn
T2 #EF T T D pH S

BIRIBRIZOWTK 355 L X 37 EAE T 5 & (X35 B2 DNy FIRO A MK
37 FEIZABIZRNE WS HPAMT b HIER D B AR —Y 7 ST TOARTER OE R
HHid,

Yasunaka et al. (2013)i%. it —% . KEET —% (pCO2, 7V 71 U B, FKIEKIR.,
FIEHE Sy, AHEEHE. > U ) AR LT REBREIC L0 AL RSERE O 2R ER A S A &
ERLCWD (K39 ; ABIT —% LHRIE & DA T ZIETORTELMHED 0.5%LL T
DO RAEH Y E) . Yasunaka et al. (2013) & [X] 3-5 /£ (Goeyt et al. 2000) & [%] 3-7 /£ (Key et al. 2004)
Z 45 & . Goeytetal.(2000) & Key et al.(2004) Tl 2N 2N H Z L K Z=D40A0 % SOk L
TWb, ZOZEnD, iRk T2V ab—ya 27 LoMBIMEA A2 6B, AR
21T Key et al. (2008)D A% 5252 ENRLELWVEEZBNZ, —FH T, Key et al.
(01)ITIFFDHED NG 2 5N TN WnTad, 22— g VOREE LT,
Wi# &AL DR T T R R OV B B & B 2 1= (k) o



3-9 : Yasunakaetal. (2013) K Y 1ERk S V7 2 bRlE A S8R i K 0 A



@B AR I TOBRT —

BREA T, AHAKIBLOKEGEIZ DD D DHHED B E LT, 1978 40 b 2 E N Ak
DH) 2100 2T TV FEEIENZ 720 pH OFHIZFEfE L TWbH, b7 — X ZFIH LT,
TAVE THUREAEE LU & STV BRI R ORI OFE LU IRBLEZ BT Sz L s,
FV OF AT —H I, Eﬁmﬁmmeﬁkmﬁazgmfwé ZITHETELAET
DRTO pH F Ly RERIFSITIZE VRN, 2 FhoblREHROBEE (pH FL> )
%1@Lt%@%txb77A_%Lt(Ist B 3-10 THR.HND Ko, ERSA
(LT BEE S5 A 2o U, AR IZERMEAL D 712 > T D, H i 1%-0.003/yr, FEHE I
-0.0015/yr T 1 . Z OHIEITRET D 137E TERES° BATS, HOT 712 7T L7p K DAE
BCRINTWEILDLERIBETH-T-, BErdRA Ly FTAHAIX, LEERERD D EH
W BT AL A /N B 7 E TR O 10 5D A B — R TR LA EA TV D
MR bR Sz, X 3-10 DHBITHBT SN b oD 5 5 R KE, F/MEO 7 O
¥, [ERRE (X LHIR) IS LT S%DOAEBEKEORBNEZITR S &, Bk, 71
71 VAR 2 R AR D 23, BEE LA L < ED E VWO R o7 (™

3-11),

310 : HHNDHZETHORICBITLHpH L FIZB TS X 7T A
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X 3-11 : 5% OFEKEOREZRD pH hL > RIZBIFSE A R 7T A

B 3-12, 3-13 i2i&, BIOHBIFETIT o efgtifb, 74 V{b@O pH FLy RO~ v~
X % 7~ (e RKIE & R/ METO pH kLo R230.002 O#iPHN CTlE UAE Z2 9 #us 2 Hhi) .
ZOWETH, T VAKEIL 87 (6) 2Fr. BERMLMmIE 197 (71) 2 pre /e b Eafk
bR T AN L EoT, ZORNOHIKE THLZED S DT O DN Z 5,

ZOX D BRHIEF TOEIZONTOFE LN A T =RLR, ARBRA~DFEIZ DN T
LNTRL, ABRIDICHENLETH D, BXONHHERE LTI, #flxiX, RO
DIRFBHRIC BV TORSNTWD K o112, BRFEM(Cai et al. 2011)°iE%4(Zeng et al.
2015) DMEPEAL 2 IR LT 5 ATREMED 8 Do E 72 RPERNIC K o THAMEAL L 721K 236 &
W L CWD Rt b B2 bivd, e (X 3-14) TpHDO ML v REHERD &
T =2 DBHIRNRT, FHEEER T A VAR Z R LT D 2 Endbnd, Rgof
WahHexo, "M TACHLTHEENSLETH D,

3-12 : HEMEZAT o T2 A O L, 740 VAL b 2 RO S iz & T



3-13: AERER D pH OERMEL, T4k Uk kL > RS S =T

3-14. 3-10 DHBIFEICEB T DB pH b L2 ROSEBE () Yo7 ().
FROVEI DME R 72 4 8 L 7= 358 O #iPH,



(3) MBPEBRBEBLIL TS AT L DREEE
A AT 3517 D BEERY 70 PR R AR B 2 KRBT DYRPEBRBE B TS A7 L% | PR T
A7 4 JCOPE2 (Miyazawa et al. 2009) % 5ol & U CHEZE L7, *IGaHsiE, LR
¥ (10.5-62N, 108-180E) T v, ZE[EIfiRGEEIT 1/12 £ (8-9km) Toh 5, $RIE 7 MITIER
T 7 B Fe KK IR 6500m % T 46 B2/ EI L7 z- o JEEE A2 AWV T 5, 2015 AE O BRMELSE
o & T, TN ZRFHE A Fh L7,

(ONPZDC £ 7 /L Dk E

MR E T /L LA LT RER T T LV OBSIE, THEELSERBLTHDER, 2
T TR, T AR IR R B SRFR N | IRABTEERBRIZ 5 2 5 A KBTI 5, Guo and Yanagi
(1998)33 L T, Scmittner et al. (2008) (2D &, sz (fSfEHE DIN, VY > DIP), ¥~
Fryo e P).BMTTT Ny (D) BRI (T RU XA D) ©5ERITINA,
4fREE (DIC) , 7 /v AV JE (ALK) 2 Z8 & M7= 7 EH¥ET /L& Lz (NPZDC ET L),
3-151Z, NPZDC £ 7 /VOE&EK %7~

3-15 : KEF L THEH S T 5 NPZDC E5 /L DA X
BARW 72 HREAETIL, TRRO LB TH D, A, WEENRSM BRI X DB,

BRI K D IR0 IS L » TERAFIIICEEN T D2~ A1, EMTEENCHE O FEKO
IR EE 2 RDTH (Y —=AV7H) 2R,



%: Prod(DIN, DIP, P) - G(P, Z) — u,P? - F,P

L - pO(PIZ - 12 -U,2
dD 0
= HeP 42" + (= PIG(P.Z)~ 25D - — (W, D)
m:—Prod(DlN,DIP,P)+FPP+UZZ+/1DD
dt
d(DIP) _ 1 d(DIN)
d 16 dt

Prod(DIN, DIP, P) I3, JAmkic £ % /51 4~ R AFE AR HTH Y |
Prod(DIN, DIP,P) = V._V. min(V, (DIN),V. (DIP))V, P
B, V. HRKERE R, Vo RIS 5 BB AR IE, VB LGV, 35
FEHUHIIR, V, OEHIRE R bTHTH 5,
V; =exp(C,T)
ThHY. CIHERTHD, V,BECV, L.
DIN DIP
VTDINT K. T DIPrK
DIN DIN

ThY . Koy Kop EENZHER CEERER Ths, V, 1.

V,(1(P;2) = (IP; 2 exp[l_'(lp_;z)}

opt

opt

1(P;2) =1, exp{— j:zc(ChIa(P))dz'J

x(Chla(P))=0.04 + 0.054Chla(P)** +0.088Chla(P)
31 16

Chla(P) = Px—>=_x=>
14x16 21

Thb, | HERIHETHY, |, RERTHS, G(P) IHERETHY

0 (P<P)
Gr(1-exp(M(P" - P))) (P2P")

EERDEND, G ERAHARE, | ITHROEERE, PIIAL v T I HBROBRRT
T NOREERTER CO D, pp, I, TNENRWHT T N BT T
7 bR EREEDTER, B.F U, Ay W, bENENERTH D, HEW, TILR
55 AR D TR TR T D S IRE LT,

G(P) :{



IRFBFERIBREIL, HFEH (DIN,DIP) BL AWK (D) OEBDOAIZ L > THEIN
% EARET S (Schimttener et al. 2008) , A& X % X 3-16 (27,

[X] 3-16 : AET /L THHA SN TV 5 R ETEERIB RO &

HARR 2 RRARIL, UTD LB TH D,

d(DIC) _d(DIP) ,

o e
d(ALK) _ d(DIN) d(CaCo03)
dt it

d(Cac03) _ Pr(CaCO3)- j Pr(CaCOB)dz-%(ez’ D)

d(CaCO03)
dt

' RALK:N -2

dD
Pr(CaCOB) = E RCaCOS:POC ) RC:P

TRLI RN R I TRA - MM A BB 2RI, MR T O BLRE NI
(Pa,) &REHD BLRESITE (P, ") DI - THEI SN D, 2% (DIC)
DUWFRIE T 7 v 7 A Fpc ICL o THKBLT 5 (Kantha, 2004) ,

Fore = PV Koc (oo, —Pog, ™

(RERUTHH SN D HENIE) . WHERE TO LA SE (Pyg,) 1E, &£ (DIC)



ETAHVE (ALK) 2 BAFEA Ao X =[H ] %25k (Kantha, 2004) |
_ [DIC)/K]
D 1H KIX + KK X2
ELTHZD, TOMD 6 EHIZHONWTIE, WMRAE T 7 v 7 AFXErRTHDL LT D,

@NPZDC &7 L O YIEERK
MEEHE (N) &, U (P) 2w TiX., World Ocean Atlas 2013 (WOAI13:
https://www.nodc.noaa.gov/OC5/woal3/) D - e il & HIE 3 4n & L CTh 2 72 (4 3-17),

%] 3-17 : BT VAICHIGAFE - IR (N : £X) V> (P: AX) Oy s

W77 o7 b (Zmr 7 4V RE) 2OV Tk, World Ocean Atlas (2001:
https://www.nodc.noaa.gov/OC5/WOAOQ1/pr_woa0l.html) 2> & KT — 2 B ATF/[HETH 5
D, PIHAHEICBWCEHAEYYNCEE L RWRBIA AT 52 L 28 L7272, 150m
LI Tl 0.05miclo mol /I Tk, ZHLIETIX B & L, @77 > 7 h A>T,
Wi 7277 NRED 10%TH S & L, ARz onTidtEr & Lz,

2R (DIC) BEOT /B VUE (ALK) IZOWTIE, % 3 ETH 72 X 9 ICKEET
— X OFFEBOENPRKENDT, LLFO XD eFhi X I XV EEMNZ2MIEEER L, %
TEIMT — & Z AL L TIEIET 5 gt & L7z, DIC X, [X3-18 [Z/RF X4 C, Goeyt et al.
(2000) & Key et al.(2004) Z A&, AZFEDRAE (Yasunaka et al. 2013) #48E L TERK
L7,
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3-18 : Goeyt et al. (2000) & Key et al.(2004) Z A5 o, AFOREZE L TER S
T2 E B 7R R EE OMIME (£ 0m, A2 200m IR TOo3A0), 7 L — Kk
XV EDXS3H Goeyt et al.(2000), T D X434 Key et al.(2004) % ~~— A ZVERK,

TAA YR, K319 T LI L R D 4 BEOKEET — & R Lz,
Takatani et al. (2014) (2 LA HEEN, BH CTIIKLEHE TXH2HETH D & & 2 7= (Takatani
etal. 2014), Goeyt et al.(2000)/ 31/ 7Fi, Lee et al. (2006) 1318 KFEAM & 72 > TV | Key et
al.(2004) & Takatani et al. (2014)IL LI TV 5, # 2 T, X 3-20 D X 9 72X 4y T Goeyt et
al. (2000)& Key et al. (2004) & # A bE-th, Kl TiX, 1 AREEOKERE YT — %

(WOAI13) % Fu C Takatani et al. (2014)1Z X 2B CifpRm 7 v o U EaHE L, KiE
200m A 7 —/ V¥ TORERE 2 E U Cili FOMEAMIE L7z (K3-20), 7ERL L2 E
1972 1 A KU 2 X4 3-21 127”7,

3-19: 7V Y EEICEBIT D A B ORGNET — % OREAKFE A, 7 Goeyt et al.(2000),
Hige/e : Key et al. (2004) DAERAE, H 945 Lee et al. (2006) Df%ERAUZ K 2 1ERKAE
(1 A&EME) . 4 : Takatani et al. (2014) DFEBRZUC L A 1ERE (1 H &M5AHE)



3-20: Goeyt et al. (2000) & Key et al.(2004) DAL G DI L B T v U EKEEOER S
FHa TR, 7 L— KLY EDOX 5308 Goeyt et al.(2000), F DX 537235 Key et
al.(2004) & ~— R IZERR, #HETlE, 1 ARUBEEO KRS 7 —4% (WOA13) %
T Takatani al. (2014)1C L 2 #RBREC T 7 v U EEAH#HEE L, 7K 200m
A — )V E T ORBRE 2 E L CifiiE FOfE % M1k,

3-21 : WEW 2T T U EOWIE (Z£75 0m, A2 200m & TD5541)
VLEDOFNAIC L » TERR L7z, DIC BEXMEIE L . 1 A3 K0 8 A KM/ 7122

ST NH ) EHESGAEZ W THEE L7288 pH O %X 3-22 (/£:1 H, A8 H)
IZRT,



3-22 : DIC BIERMEE L. 1 HB L8 AKMEMEKIBIE IS T ovh Y B B
%A HWCHEE L7281 pH OFREAK Y5, &£ :1H, A :8H,

SRS, ERO LS ITEENL 1 KL LTERLIZ DICKB LT v U 2]
WE L L7z,

Q@ T AR

2015 FF ORI A x5 & U CTARER & IRFMER ZMILIFHA T 555 O R4 7T, KRR
o bR FR Sy IR 400ppmy (2015 AEBLIIE-Y), K& T) —E&AUE LTz, pH Dt
BUIKEFE & 720 (Kantha, 2004) . X7 RUALTER2WO THEMRAIKT S 2 ER
ThHoOMN, 1 v Ialb—ra R (120 BoORHEEE T30 E) HICEHRETL2ZLI28Y
BhERib LTz, HiEkS I 2 L —#& (NEC SX-ACE; 2014 4Ef% &) 12 / — R 48 =7 CRtA L7z
Ba. 1y Iab—ra AR T 201K 2 R ORmRFE Th > 72, SGI ICE-X 48
a7 (2012 4EE%E) CTRHFE L7-GA 1. K8 Rl 22 L7z,

3-23: PHEETEONZ 201541 A (&), 8 4 (), 2016 41 H (f) OUFE
[ pH i



X 3-24 : PlHetE THEON/- 201541 H (), 8 4 (i), 2016 41 H () O
A4 R PR DA

X 3-25 : PiatE CELNT-20154E1 A (F£), 8 A (), 2016 4E1 A (f) o
7 VA DA

4 3-23 1Z/RT pHFR DA AT v 7> a v M AW ENENGES | 238 pH
PET L, AFT EAT2Z2 03005, ARMEERTOBIH (Ishiietal. 2011) & (34
BAHRFERTH D, KROFFHEB L, ZTHIHE->TEL HX 3-24 1273 X 9 7 DIC D
FHEC L > TEC TV A EEF BN, A% ILIHEENRLETHD, T/HY
B (X1 3-25) I3 WILETIZ VS ORI DT, BHEREEBZ RS RN L 2R LTz,



(4) £ LABOBRM

WEOBIALICED DR FT — X ZUE L. FRIC BRI REIBRIC OV TE, IR
FRAFNT DT DM L FRR R LE I 2 R ORT 2 &N TE 72, 72720, IRk
BOWTIFHUIZ X A OFENAE L, TOHBIZOWTISHOBFHEEE TH H, v
Ral—va OB E R B RRIEE T A Y EIZOWTIIAEENKE L, BT
[CHIME &2 YRR L7223, A, A WIEE LZ8IHIT — & O # 2 Ani-7 — & RL Tk
FoTEBIBELTW PETH D, £, RIMOEREMN & 720 5 " bRFE KRSy
JEDORERY|T — 2 28 L, b ORRBE X7 v h Y END OfHhEEE £ 7 v
IbT20ERH D,

BT — 2 EATVESE & AT LT BASEHRIC 38T DB 70 (R R A B 2 R 8L 5 vk
BB TS 2T Lk WETHIS AT 2 JCOPE2 Z 5z & L CTHEEE L7, 2015 £
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R TREREZ BT 57200, V7 MU = THERK, AIEEZRET L7295 2 T, 7'm
NEATHAERR LT 5 2 BRREA SR LTz,

HFREEEIL, £y =7 GIS —~"Y 7 b =7 ® “MapServer’ &7 =7 GIS
7477 U® “OpenLayers” Z{HH L CTEEL, X EICEQLEMET — 2 mEigix, U
TS A LERTER S EANSER T2 28 & LT,

INBIZE S TS A & —Fy N TRIATE 2HBH A b & RBEOEIEL LT,
i FICHBIRR LT BB T — 2 2 RRT D52 LN TED,

ok, WML, GEBCO(ttp://www.gebco.net) % Fl| [ L 7=,

3-27 : HRIFRRIEREA A —



®  JLKE/ M RE

) REERE D ST & [FIARIC “MapServer” & “OpenLayers” % ff-> T, HiXi IO
BAET — % OWEIFR BB O, LK H/WRe a2 328 LT,

PER Mg/ N OEAEIT, #IX FICELE S VKM N O N—Y ZEET 20N, v T AD
A —/VTIT 2 BIEDOIER M/ MER A X EO R 7 — A N—THZRTE 5 L1l

/W
v AKRA =L
’,/)' ‘g~lxbu—» )
~\\\‘_ TRYO—)L e |
r R —ILiN—
g

(] 3-28 : LA/ MEREA A —

® T —XEIR - KRR

T2 DOBPRUL, A RA=0BITRHEIICL, ROMEDOFRFETERRTEDLLIIC
LTz, T —& OBREMENEFT SH-BRIE, # EORAET — & B RIS 455
— XY Db X oLz,

®  GRIEMTIE o & — X F R AE

MR ST — 2 B Lo 2 GAEE L, $hEkim = v ¥ — M &2 £KRT D HRE
Ve LT,

2 IR DFEE TR E 721 TR AT & L, BT — Z it (JCOPE2) =Y TN TDH
BETZD LI,

ERELWTE = > & — T, UCAHBET A5 & LT, R F 7R, “2 SN O REEE”
“BRRL7ZA B RN “F—2FRI” 2R T 28k b% T 72,



3 3-2 1 T — X OEIRKAM
T — X DIRIRGM: 1B 1 ) ) R o IRE
TR | WEEEm | WTE SR
KIRE(CC) 7 7 /b FER
¥4y (psu)
pH
VT T 5 17 AW AW 2 S IRT D5 Z & T KIE | 57 41 B IR
KIE IR H Z ENAHEIC 72 D, 0m
FKERIT LT 2 B 3R Al fE
Om,10m,25m,50m,100m,150m,
200n1300n1400500n1
B, T — X2 FEEN R E (m)
iﬁ<o
T — X P ERE5) WA TEIR F 7 F L IR
Ay
ForH EE) — ZEPH O HYEE A EIEN T | AKHO B
BRI AN EE AHETOT—ZNED
AFENTORWGAIL, &
SENYERN
£ A

*%

— Z#PH O A &I
EITER AT HE

< 3-29 : $0E

Wrim = > X —XFRREREA A —




o  H)HfkAE

BAELT — 2 > LEYE & AT D ITITLERREE 230302 0 . ) TV 2 A LMD D,
Z O DHANCEE ] OWG 2 ER L., mdfb 2 -7,

EEX, 7 — 2N A EHOGEIIFRTANG 30 M ZHAET L2 LA EARE L,
BAET — 2 OB AL Z OIS 72 WS AT, STOBGAR 225 3 0 H#ll-> 7= i
AT D,

F— 2N ARBFHOBAITEA LD 1 20 AMEFAET S Z2HARL L, HET
— X O AT Z ORI 72 72 WG B OBUAA 225 1 2 72 H - 7o §ibH 4 7
AT 5,

i EAEREIL, Ny 77Ty FRRE U, B, WA —RHEEARS VEYETITA
HEHlT L,

X 3-30 : EhEEREA A —
® RURBRAERAIE

WRE LTZEET A > - LA T U MTIh-> T, mRRER, IR MERE, 7 —
SOBIRBRAE, SniEL T = > & —[XFORTERE, BhiREE 2 988 L Im R RE 2R UE LT,



o  HREER D F S
BAET — 2 Fon R CRlE L2 S HBRES . JUEB Y OEIEL 25 Z L 2GR 57
D BRGRERIE B 2 878 Uil &4 92 L7c, HUARRER T, RIZHEB UL TOMRERE
BEITH>TND,

(2) REEAL - WEERBELIC OV T O RER

TBEAL - MR LI OV TOFEMRERIL, M—L ATV OB ETarT Va0
HERBDGEMTELZEVREBETHDLEBX, AT U~ F—T AL RV AT ALLF,
CMS)ZFIH+HZ & & LT,

—fi72 CMS ZFIHT 25612, WA AKRICEX 2 U 7 4 A — VRS 2 3 AET
HZENHY, CMS A BAENRILITCICE s TEBR AT T AINDZ L&, FiTk
HALVEREZAT ) Z ENEEII R D, —A07e CMS OAFLIXY 4 MR 23 EET D40
HTML Z8iIC4m L TR Y, 22X a2 U T 4 Rm— BN AVALREREND 5,

I 62, — B CMS o7 A NEHATIZ, A F~OBBEEZ T TR I AT
bND7R EOWENBELELGAIHA. WSAORBRM L, VA ML S OWE S
i L CRBEZE/NRICE EDDVNENDH D20, TR AT LAERR EDZL DFH
MEEL 725,

FRLOMZREFX 2 U 7 o HEORMBEIZHIST D720, Z 2 TIE CMS L o Hi) 5 “Movable
Type Open Source (LL'F, MTOS)” Z#:f L7-, “MTOS” % @mHEE7 HTML =7 « % —,
BLOar7 o yEH IR NI ELTHALTEY, ZOHETIEH CMS =0 U5y
B2 TP NTBESEILERRL, ¥Xa )T 4 R— L OfERMEEZ R TE 5,

F7o. “MTOS” IFAIHE P EBAET 2H0EE, BIRVIC HTML 24T 5D Tidze<, 7o
HTML 24 L TBL ZENTE AR L HTIML %42 Y = 7 — "~ ill4 % = L T
A ML TE L7290, AIROEX 2V T 4 R— A DB AV IALREZ KT 5 2 &3 FET
H5,

“MTOS” MHAR L7z HTML 7 7 A Vi, KAFHAO Y = 7% —NIZG b TEHae —
HEHTOIMENRD D20, 77— SO ERANC L £ FEhi 5,



FLERERE DRIE CIL B O FR &2 b Lo a7 Y BERR L B E M I AR LT,

RO AvF o )| | AR
[EER|EinED &0
~ERORBEEEEFR. B3, FHTEI~

BOSE®L - ETEE | BOTHER Hof MRUS—

E¥EBHEEE B JABv=a17IL

HOME » g8t -

AR T O _EHEREOHRLIENFRZRRRERE Lo TV A, EEDRCLZMKERE TSI RFT TR, BRCRREN
ZBEREEORBINEEL UEFBRIEUEETSE3. EFEEbE. —BICS7ILAOVE (pH=518.1) THZE#IC. OB

REME<BFRADCETHBEE (pH) A FADBELT ZREOC T, ERNREFRIEDT —Y(CL3 8, BROpHEEESS

MEREETICRICOEEETLTWS., FE. RICZEEREOHREEIEENE LR EEIC04EERET I3 &FRINTNE.
UCE D, FECLECEVKROEVEERTE, SERECHREDILLIAOBEERHDEN (BRY T - BEAE) omfntEKiC
B TUEDLIRRACAZ LERENTVS.

CoiEERELE. BERETELERSELCIECIRERERT 3BT, LOUCRAECR O TR LFSNTEENCIBEENS £
SCROEMETHES. fIZE 20155980 TEREFRAISELERY =y F2015] TRRENE NHERAELEROIH0203072 T
) MBI E TEREIAELEFEER (SDGs) | (CHWT. NEFEML] Gzo B8 14 BFRUBEERORS SFENAIA] ©

TEY 5y FODEDELTRD EFSN. (5593 L-YLTORZNBENOBELRCEBU T, BBt oSEz S/ BEL. 1
MFTZ] EENTNS. LRLEAS, 720785 7y FORh TE—, -5y FERZSERMESNTSST. BMMEICEET=R

RIBETIEROBHIA RO ENT VB,

ZOEEBEEOBBECT LT, 2016F58([CA—R FIUTOR/— HIBWT, EENNEFEHOBARY FD— I THBG0A-

ON ME3E T -3 v IO RESIE. GOA-ONE. EFJICHZEERTIEE (IAEA) BEMFAFRCHEESUDEFBIEEERR
N5 — (0AICC) OZBEEZIIE, 674E. 3304 OBMRCLZRY FI—0ITHS. 2LECEIRECHZEANTSD, @E
HREHNOBEZEELTNS. SE0T—733 v @ 20128027 ML (F1E) | 201350%EE ($20) CH<EOT. INE
TORZERD, 455 ENSH14050EPIRNZMULE.

3-31 : IRk - VEFERRIEALIC OV T OFRERA A —

(3) ®=2V 7 BHOHER) OFR

A =T Y BERFEE FERE D RRIE

NEBEZAL - R IZ DWW TOFEHRER] ERIC MTOS 2 LT, 27 Y
DERBLI T Y OBREEITHIFESE L,

MTOS OFI AT ED HREEL « YEEBELIZ OV COE#RE R T LB 2 <
AMETO7 0 —% T 5,

T=F ) 7O RBEERE L L TR, T 20X T rr— NERE, YA b
DY 7 EiEOFRITAET MTOS OHERE TR EICIER TE 5.

mEB. EMEHEORIMETIE, BBFEOREMA b LIca T Y aERR L, BfRERITIC
ANBA LTz,



3-32: ®=4 U7 (BMONHR) OFRAA—Y

B) BT — & 24k - BRETTIEOMES

BT — 2 2Rt T2 HEE LT, T2 F v rn— RN oy bR REa T Y
PICHEDIAT, Z LB ZBND D, W GRIETHM L7z MTOS DOFERE TRljHLICHEH
TE 2,

Stk HHEFREMEEOBINT —% (CSV 77 ANRNA TV 7 7 A VE) ZHFTE
2 X OICT HBRTIE, RANAS LT LR IS8T — 2 07 7 A Lo A LR 1
%7 7 A NVEEZ MTOS ICIY iAA, XU rm—RY 7 OEFRRRAMIELIRET 5,

¥, BUNHLS A2 HIX FIZFRRT 51213, MTOS @ HTML #DA Z 4 RE M vl e T
b5, Ffm (7)) O—fE LTHTML O#DIAZLBTTZ 57295, Google Map %
O Y —E A ZHEIZa T o VNZHDIAT Z LR TE 5,

Google Map [F##fE « R TRERDPATA, MiREZ Y =7 VA MIMAAT IO D API %
L TR, ZOENFIHAETH S, 72720, Google Map D HIXH— & 2 DF]
MITEHEC IR L TIT O REDR H D,

ZomoliEL LTid, “RRL - YL TIT — 2 RoR7 HREEORMETH VI,

“MapServer”, “OpenLayers”, “GEBCO(http://www.gebco.net)” % {#H L T Google Map %
DERALL TWD AP LFEERZR B DA T 56D TH S, —JE APl ZHEEET LT, MTOS



D HTML L DIALKERE T, BAINLEEHREZ 20T VDAL Z ENTE 5, APILD
VERR DS LB L 72 B3 BVEMEICHNR 3 2 Al etk i3 72 < 72 5,

(4) IRBEAL - HEFERRVE(LIC B9 2 ST is dde it

A) AT FERERLEHERE O

NRBZAE - LI OV ToOFHE R LRI MTOS ZfEH LT, a7y
DEHBI N T Y OBGREITIFE LI,

MTOS OFIHFES HNEEL « MR IZ OV TOFHRE R Tl LB 2 Hon
HECTO7o—& ki 5,

IR - MEPERRTEALIC B3 2 e Bl ae it & LT “AB A ©FR” 1X, MTOS ©
HERECEHBLITE 2,

728, BMEREREDRIETIZ, AFP f2H, nature st ZJLIC/ER LT, BIREMITICA
B L7z,

3-33 : {RREAL - MEERMRMEALICBE ¥ 2 ST iz i A —2



B)

2% a=h—y s MR
NRBE(L - BRI BT 5 RO BHRES) 122 2 2 = — > o SR BT 5 5

HlE. ENENOLFFICT A ANy a PMTRLHIENEETH D,

A o=l —varyY—oEEEIE, BELZ NERL - EmrEbIC B 5 50

TR O E RELS LT T L2FELS, vo, a3 a=F—32 g UHERENRERMNTE D
FEAMRICL, TRIORT3I®WEEEY 7 7T v LR LT,

% 3-3: T —H OERGKM

K XA fefitIERE
1 | Movable Type 6 | CMS V7 hu=T
2 | Facebook SNS T4 =R
3 | DISQUS TRA Y —EX Fr A4 —EX
® Movable Type 6
Al a=f—va UEREE YA MBS 5813 KA CMS 23R D ikEE
FHT 2 HERZEZBND,

NEREAL - HEERRE I BT D iciis it 2130 & oI mseEHETIE, &

PEREZR HTML =5 ¢ #— & L C” MTOS” ZfEfH L T\ 528, “MTOS” 12 CMS & LT
DA MERELHATWVWD,

” MTOS” ZEMERE7r HTML =F ¢ #— & LT Tldie <, — %972 CMS & L/

IRV =TI ="K TH LT, KEB TR LAy T Y2 RESER

TOHOFES, aIa=F—Ta UERELFEITE D,

L2rL.” MTOS” & — %72 CMS & L THE D AT, IFTDOT AU v FBFIET D,

U= 7 H—RT “MTOS” & CMS =V 2T BHER’H 5,

a3 a=—valMREIE AN LEZEaA N2V TAVEA NIHRETLILERD
512, 72 HTML ARAnE L 72 5,

ZD7H, “MTOS” 20 =7 —"TBE L2 LER’NH 5,

SEE OB TIE “MTOS” » CMS =2 Y0 %0 = 7 — TR\ SERnT &
T, EX a2V T4 HDOV A7 ZH LB, ZOAY v haRIFLRD,
“MTOS” OAER “Movable Type 67 %1l 5 LENH 5,

‘MTOS % U = 7 H— "THEE ST 55615, "B EDO A =T —FR— FPEE
L%,

A—=N—=—nbtXa2 T @ TO+HRYR— b NE/{DHITIE,. AERTS S
“Movable Type 6° Z i+ 20 ENH 5,




® Facebook
“Facebook” |% “Facebook, Inc.” 25 @ = T2 MR TR ALY —T v L xy FU—7
P—t A (LLF, SNS) O—>Th D,
“Facebook” H MM LT 5 SNS HEREDIE /T, “Facebook” LIAAD 7 = 74 A
llala=r—va UBEZEBNTE 2 — XL TV 5,
“Facebook” D= X = =4 — 3 UIREIX HTML THRELEN TV D7D, 7= 79 A
MZR—Y & UTHHEIZHDIAT Z N TX 5,

I a=f—Ta UBRRICa A U M EEEIATTZOIZIT “Facebook T T KT DL
LD, NEEAL < EEmMCIcBE T 2 Bofff @it ) oaia=r—a VHgETY
A MEBDONZAT — REHNREL R 5720 KA FEO/RAT — RFROIEZ W
IX[ENEEC & 5, F 72, “Facebook 77 2 R TCIEH HFEE OMENEHN A SN D20,
AA VMR LAREDHFITD L 2D L bbb,

X2 VT 4B %KY “Facebook, Inc.” BIRNFIZIT-> TWDHIEDRLTHD,
REELTIE, A I7A4 0P —EXTHLL L, a2 M7 =34 T “Facebook” |Z
K7 - IR TWHZ EThH D,

® DISQUS
“DISQUS” % “Big Head Labs Inc.” 2M#EE T 5, V=7 %A MIala=r— g
HEREZ BN CTE 2V —E A TH D, “Facebook” & DEWE, a2 I a=r— a3 VEED
HERIPELTVE Y —ERIZH D,
“Facebook” L[AERIZa I 2 =S —Ta Uiead U = 7 A M= & LTS
DAL Z N TED, Fleala=lr—rva VERBICa AV FEFEZALEDICIE
“DISQUS 71w Kk D, “Facebook 747> k7. “Twitter 77 7> k7, “Google
THDUY R OMANTITA D, EDIeHYA MRAD/NSRAT — REEPREL 2D |
RKYA EPEDNRAT = RIERORA VIR TE D, a AV MRLREDOHEED
“Facebook &7 [AI L A< 725 L Bbivd,
T ¥ 2 U T 4R —/Lx S “Big Head Labs Inc.” HIARHE IZIT > TWDTZOLLTH D,
KIS L “Facebook” L[RIEET., =AY hF— X |I4 T “BigHead Labs Inc.” |ZIK7F « &
HENTNWLZLTHD,

gl o= —Ta UEREE L CEREREIZ ST E bR TWAN, X2 T

SHEREMNEE2D L. A FA L —E A THD “Facebook” E7-1% “DISQUS” 73i
LrEZLND,



(5) HE a7 ik

A) =T YRR

NERAL - WEEERIELIZ O TOERE R LR MTOS ZEH LT, a7 Yo
BHBIRa T oY ORGREITO 2L L Lz, MTOS OFIHGES HEBR L « HEEERSE
BIZONWTOEHRFT] THHLEZEZTRARE TO 7 u—% i+ 5,
BLEHEREORIETIZ, “Fyml - F—L—flit A & Ea—@l" V%I —
VEAER L, BRETTICAR LT,

[X]3-34 : HBEa LT VA A—

10 4 ZEa—BEOEIZOWTIIBEEE 23],



B) EFIHZEIZ W T OfFEIY A MMER
WPEIREL - BRMEAVICRE T 2 P HEA E v 7 7 v 7 L, i+ N &1ERR L7=,

3-35 : BB A A —



DL E&EESE 272, WEB R_X—UHEKIX & WEB NX— A A — VX% LU FIZRT,

by IR=—D

CBEHE - —a1— X BRHEROBH
C REFOEERKR
[ | [ [
BOREL - BIERMEL BOF AER BADER —a2—2XR FEI—F—
- BOREL - EEREL C HEHET -2 0BRSS - BAT -2 EEE - 0NF - EERBIE - BMEICE - EEBRICOVWT, B
ICEY 3 ERDORT CEOEMRT LTWBRKRF. @¥H THEAICOVTHEAR LBELLHBENBERNLH
TR F AR O B A OB MERT HavToveE BEIVTUVERHBT
T—% - BITERERN hE s EL 1S )
[ [ | [
[ FEMRIE 4R T — 3 O 1E Wi &R oR FEMRTE 4R BT R ] | EEHRIE R |
- BEHET—20
|| 2mMothENE
RR B {5 48 v
- YouTubeZ¥ DB YTV
Y ERBNY
T— 2 DHERT
- BEHET—420
L | —E#Momm
BEEES
FHEERRER

s YA PROXERE LU

B TREN-EMAE
IZDWT DR

[X] 3-36 : LS T + v T HP O U —E ik

BTl ]

BR—IUADBEE
5 a—nLre

R—UNDEEEEE
T53Y AN~

J

REERT/LFTURE

TS A OMEBRA,

BEEK, L3aL—Ya @R E

/WIS TOVES

RORBRIE-BEMEE

v
Za—R ]
N
wmOF MR
N
BRI
FEHI—I—

— 93

3-37 ¢ ML - MEERETE(L HP O T %A A A=

—



4 F£&®

2016 AR XV 4 R OFE CERET 5 HEEL - WEEME(LOMFIE L XK T
HARD Y — RBHIRE S 32 PR A et 4 & L, RIS 31T D HBRIRIE L <0
WM LIZ OV TEWNAIN ORI Z LE - BE L, BUREFEICRIBMETED 5 =
L FE, TBEICBWTHY e~ ZFIHAE BRIICHE - T 5L L b
BBELL R ARG GEIGHE LERME) ICOWTHRSETAZLZ2AELTWS, 0
WIHFEE & LT, 2016 4 1E, AR O 220072 A St 2 I £ 2 €L LU R 2 50 L 72,

(1) BRtEE2ORE

i - EFIC L 2R ES2RE L, BN CoBEREROEIM LK E 2 2205
FI 7R FERCR DFAE TR, PRI 3610 2 BURSOHVE, A O ER y U —2
E OEEEDLEY FHEIZ OV TEm A T2 72,

(2) MBPEDIRREAL - FRYELIC AR 5 SRARFTE O ek

R fEREEE - 1TV 7 v R 74— OFREZ BR(LIE 5700, EESEOBME
(20171 H 19 H, 20 H) 72 L% U T, FRXEHEBROEFEMEEE ATRE/R R v b
U — 7 OREGEUZIMT ToE 21T o 7o E o AEREEEBER PR (PICES) DAE IR RS A 13
U & T HENAORESINC ;5&%%?@%%@%%ﬁ9&&% N Y ANOY i
& LT IAEA BREERFZEATSE (SRR L. 2017 4\ P ET HBURIES I THE L 72
5%§ﬁﬁéﬁbkoEK\%%Mﬁﬁﬂ?%ﬁk®@%®%k@ﬁ%ﬁkL%éﬁﬁu
DWW THFIZIT - 72,

(3) THHRIAR D - M

H A0 2 & oA P AR EIR 2 B & | RIS T 2R LR ERR M L O %
(R DIEMEERN L, ZTOEIT TR E LA T oL L bIT, o LeFRzdtfg L,
ISR GEISRRFR) ([ZHOWTEB MR 2 E o ci#im a7 O AR - 7872
v b7 —h) EMETLIEERARL, TORRERE LD WHEEEY + v F ) OR
By AT A2AE~DORFEO L AT o7z, ZOBR, BHEMFEHEEE~O RO L & =
YT LR DU E DB T — &2 OIEAT0 T S AT WO EIT -T2,

KIC 2017 4F 1 H OEBREEIT M5 D 6 4 OB E 2 ED TR 140 L OB MO &
B L. EEOedm A B E 2 T A FEOWEERMEL R v b T — 7 FUC T 72 58
EHRTHZENTE I, bbb T, 2017 FEICTFEL TV D MRS ICHER
MEA TS 2 E ke, IO RSB AT T, JlE e, HRAEOARE
O A Z D TN,



BEEH

A, BRERRZERGRCE (2017 42 1 A 21 H)

B. vy« F—L—E+ (% 2—Ff)FH

C. Ik +vF AT AFH~=aT /L






S ERLA

TRAVEL BACK TO OFFICE REPORT Nr. 2017/01

Dr. Antoine De Ramon N’Yeurt, Lecturer, PaCE-SD, USP

International Conference on “Impacts of Global Warming and Ocean
Acidification on Marine Ecosystems and Necessary Policy Measures”
Towards the Establishment of a Network in the West Pacific Region
Thursday 19th - Friday 20th January, 2017
The Sasakawa Peace Foundation Building, Tokyo, Japan

The objectives of the “International Conference on “Impacts of Global Warming and Ocean
Acidification on Marine Ecosystems and Necessary Policy Measures” was to offer a platform to share
worldwide research and policy trends in ocean acidification, better understand the risks at hand, and
establish a network of experts and monitoring efforts in the West Pacific Region. The Sasakawa
Peace Foundation (SPF), which invited the present speaker and funded this visit, was established in
September 1986, and merged with the Ocean Policy Research Foundation (OPRF) in April 2015,
establishing the Ocean Policy Research Institute (OPRI). The SPF is a private Japanese Foundation,
striving through innovation to strengthen international collaborations in a bid to build a new
governance system over land and oceans for human society, based on sound scientific research
activities leading to policy recommendations. One of the leading areas of the OPRI is the
Conservation of the Ocean Environment and adaptation measures for Global Warming and Ocean
Acidification, both of which are part of the 2015 United Nations Sustainable Development Goals. The
OPRI-SPF hence organised this international conference on Ocean Acidification (OA) to catalyze
efforts towards these objectives in the Western Pacific region.

CONFERENCE REPORT

The OPRI-SPF-OA 2017 conference was attended by about 200 delegates and 6 ocean acidification
experts, but only two representatives from the South Pacific were present (Fiji, and Samoa through
SPREP PI-OA). There was only one delegate from Fiji, the author of the present report, while Dr.
Tommy Moore represented SPREP. The other International experts were Mr. David Osborn, Director
of Environment Laboratories at the International Atomic Energy Agency (IAEA) in Monaco, Dr. Carol
Turley of the Plymouth Marine Laboratory of the U.K., and Dr. Jan Newton, of the Applied Physics
Laboratory and Ocean Acidification Center at the University of Washington, USA. Leading experts



from Japan included Dr. Yoshihisa Shirayama of the Japan Agency for Marine Earth Science and
Technology (JAMSTEC) and Dr. Toshio Yamagata, Director of the JAMSTEC Application Laboratory.
From the

Below is the detailed program of the two-day conference:

Thursday 19" January (10:00 — 17:00)

10:00-10:30 | Opening Ceremony

Opening Remarks
Hiroshi Terashima

President, Ocean Policy Research Institute, Sasakawa Peace Foundation
(OPRI-SPF)

Introductory Speech
Yoshihisa Shirayama

Executive Director, Japan Agency for Marine-Earth Science and
Technology (JAMSTEC)

10:30-12:30 | Keynote Speech
“Research and Policy Trends of Ocean Acidification Around the World”
David Osborn

Director, Environment Laboratories, Department of Nuclear Sciences and
Applications, International Atomic Energy Agency

Keynote Speech “Trends in OA policies and Issues”

Carol Turley

Senior Scientist, Plymouth Marine Laboratory

Keynote Speech “Towards building an OA Network”

Jan Newton

Senior Principal Oceanographer, Affiliate Assistant Professor,
Oceanography, University of Washington

12:30-13:30 Lunch Break

Session 1: Current Trends and Issues on the North-West Pacific Oceans
including the Bering Sea

13:30-15:30 | “The Status of Ocean Acidification in the Subtropical Pacific Region”
Chen-Tung Arthur Chen

Professor, Department of Oceanography, National Sun Yat-sen University

“Progress of Ocean Acidification in the western North Pacific”

Masao Ishii

Head of 3rd Laboratory, Oceanography and Geochemistry Research

Department, Meteorological Research Institute, Japan Meteorological

Agency

“PICES and Ocean Acidification”

Tsuneo Ono

Chief Scientist, Japan Fisheries Research and Education Agency (FRA)

“Ocean Acidification and its Effects on Pacific Island States”

Tommy S. Moore

Pacific Islands Global Ocean Observing System Officer, Secretariat of the
Pacific Regional Environment Programme (SPREP)

15:30 - 15:45 | Coffee Break




Session 1 (cont.)

15:45 - 16:55

Panel Discussion “Issues in the West Pacific Region”

Moderator Speech
Moderator: Joji Morishita

Professor, Tokyo University of Marine Science and Technology
Panel Discussion

16:55-17:00

Wrap-up for the Day

17:30 -

Reception

Friday 20" January (9:30 — 17:00)

Session 2 Response and Policy

9:30-11:00

“Social Regional Impacts of Ocean Acidification in Japan”

Masahiko Fujii

Associate Professor, Faculty of Environmental Earth Science, Graduate
School of Environmental Science, Hokkaido University

“Countermeasures Against Ocean Acidification — Carbon Capture and
Storage (CCS) and others”
Jun Kita

Supervisory Researcher, Marine Ecology Research Institute

“The Need for Policy Measures Against Ocean Acidification”
Tetsuji Ida

Senior Staff Reporter, Kyodo News

11:00 - 11:15

Coffee Break

Session 2 (cont.)

11:15-12:15

Discussion: Measures for Converting Response into Policy
Moderator Speech:
Joji Morishita

Professor, Tokyo University of Marine Science and Technology
Panel Discussion

12:15-13:15

Lunch Break

Session 3 Towards Establishing a Network

13:15-15:15

“PICES and Ocean Acidification”
Tsuneo Ono

Chief Scientist, Japan Fisheries Research and Education Agency (FRA)

“Ocean Acidification Monitoring Activities in Pacific Island Countries”
Antoine de Ramon N’Yeurt

Marine Biologist and Algal Taxonomist Lecturer, University of the South
Pacific (USP)

“Research Conducted at Ryukyu University’s Tropical Biosphere Research
Center: The Effects of Global Warming and Ocean Acidification on Coral
Reefs”

Kazuhiko Sakai

Professor, Ryukyu University

“Future Earth and MARINE Crisis Watch”
Toshio Yamagata
Director, Application Laboratory, JAMSTEC

15:15-15:30

Coffee Break

Session 3 (cont.)




15:30 - 16:55 | Discussion: Towards Networking in the West Pacific Region
Moderator: Yoshihisa Shirayama

Data Integration

Monitoring Strategies

Technological Support

MARINE Crisis Watch (Information Sharing Platform)
Raising Public Awareness

Wrap-up of the conference

16:55-17:00 | Closing Ceremony

Presentation and Discussion by the University of the South Pacific

On the afternoon of Friday 20th January of the OPRI-SPF Conference during Session 3 “Towards
Establishing a Network” Dr. N’Yeurt of the University of the South Pacific’s Center for Environment
and Sustainable Development (PaCE-SD) presented on “Coastal Temperature and Ocean Acidification
Monitoring Strategy for the USP Region: Present Status and Future Plans”, highlighting the current
and planned efforts in Pacific Island countries towards the establishment of monitoring platforms for
oceanic parameters such as seawater temperature, ocean acidification, salinity and deep-water
upwelling. The presentation started off by introducing the problem of ocean acidification and its
effects on the coral reef ecosystems of the Pacific region, and then took the audience through the
design, nature and implementation of the current network of Seawater Surface Temperature (SST)
monitoring sensors at 13 sites around the Fiji Islands. Data products and real-world applications of
the data towards climate change and tropical cyclone monitoring and prediction by staff and
students of the University of the South Pacific were presented. Finally, details were provided on the
ongoing efforts to deploy a network of ocean acidification (pH) monitoring loggers (SEAFET sensor)
grafted onto the existing SST platforms.

Following the presentations of Session 3, a Discussion Forum on “Towards Networking in the West
Pacific Region” was held, with the panel consisting of Dr. Antoine De Ramon N’Yeurt, Dr. Tsuneo
Ono, Dr. Kazuhiko Sakai and Dr. Toshio Yamagata. The Moderator was Dr. Yoshihisa Shirayama. Dr.
Antoine N’Yeurt of USP answered a number of questions from the audience concerning the
impending realities of climate change as experienced first-hand by Pacific Island Countries, and the
importance of Ocean Acidification and SST monitoring in the region.

Presentation and participation to Discussion Session 3 by Dr. N’Yeurt of Fiji
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Visit to the Tropical Biosphere Research Center — Sesoko Island, Okinawa

The Tropical Biosphere Research Center at Sesoko Island, Okinawa is run by the Faculty of Science of
the University of the Ryukyus, established in 1972 and since 1999 has had over 8,000 visitors. It has
state-of-the-art research facilities in all areas of marine biological sciences, and laboratory /
accommodation facilities for researchers and students. One of the main activities is research on the
effects of Ocean Acidification and Global Warming on the growth and health or tropical coral reefs.
The current Director of the TBRC station is Dr. Hideyuki Sakai, a specialist in coral reef ecology. The
Coral Reef Ecology and Systematics Group of the TBRC Center carries out research on coral
spawning, larval dispersal and recruitment, establishment of symbiosis and effect on environmental
changes on early stages of corals, in addition to work on the effects of elevated CO, levels on reef
organisms. To this effect, research staff at the TBRC have developed customized pCO, machines and
outdoor controlled mesocosms and aquaria to accurately measure these parameters on living corals.

On Saturday 21* of January 2017, the author was fortunate to be granted a visit of the TBRC center
accompanied by two staff of the SPF in Tokyo, Dr. Nobuko Nakamura and Ms. Satoko Takahara. The
visit was guided by the TBRC Director, Dr. Hideyuki Sakai. It was an opportunity to see first-hand the
way that Ocean Acidification manipulation experiments are carried out in a tropical reef setting, and
discuss of ways such setups could be replicated at the University of the South Pacific in Fiji, namely at
the Pacific Center for Environment and Sustainable Development.

Of particular interest was an outdoor pCO, manipulation experiment using large plastic basins (Fig. E
in this report) which represented an affordable and relatively simple solution for replication in a PIC
environment like Fiji where more complex and specialized pCO, equipment would be not
recommended. It is hoped that through ongoing discussions with the Sasakawa Peace Foundation,
assistance towards setting-up such an Ocean Acidification laboratory facility could be obtained for
the University of the South Pacific, its research staff and students. The University of the South Pacific
currently has no facilities for such pCO, manipulation experiments and its students in Climate Change
wishing to study such questions on the effect of OA on coral reefs are at a disadvantage.

The Ocean Acidification controlled experimental setups at the Tropical Biosphere Research Center, Sesoko: pCO,
controller (left) and a view of the mesocosm chamber with a custom-made pCO, detector (right). Photos by Dr.
Antoine N’Yeurt
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OUTCOMES FOR PaCE-SD / USP FROM THE OPRI-SPF 2017 CONFERENCE

e Through attending the OPRI-SPF Conference much insight was gained into the latest research
and development in Ocean Acidification studies and monitoring in the context of climate change.
Also a wealth of networking was established, and the views of the Pacific Islands on Ocean
Acidification and its impacts made available to a largely northern hemisphere audience who were
not necessarily aware of them.

e The visibility of efforts in seawater temperature and ocean acidification monitoring platforms by
the University of the South Pacific was highlighted to the international community; these
initiatives were applauded by other researchers, and we will benefit greatly from the increased
interest and networking with other centers of research in this area. With climate change and the
growing issue of Ocean Acidification in the Pacific region, USP is well-poised to take the lead in
providing quality datasets for OA and SST for PICs to the international community.

PUBLICATIONS
Through the setting up of an Ocean Acidification Research Laboratory at PaCE-SD, USP, a host of

potential publication are expected by research staff and students on the topic of OA and coral reef
environments in the Pacific Region.

ACKNOWLEDGEMENTS
The Sasakawa Peace Foundation, Ocean Policy Research Institute is warmly thanked for sponsoring
my attendance to this important conference and the visit to the Tropical Biosphere Research Center

in Okinawa. | am grateful to the Director of the Pacific Center for Environment and Sustainable
Development, Professor Elisabeth Holland, for giving permission to attend this conference.

Research aquaria at TBRC (left) and a view of Sesoko Isand, Okinawa (right). Photos by Dr. A.D.R. N’'Yeurt
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PICTORIAL HIGHLIGHTS FROM THE CONFERENCE AND TBRC VISIT

O o

A-B: Presentation by Dr. N’Yeurt to the audience C: The Tropical Biosphere Research Center in Sesoko,
Okinawa D: Dr. Kazuhiko Sakai, TBRC Director and pCO, machine E: Outdoor pCO, experiment at TBRC
F: A state-of-the-art pCO, machine at TBRC G: Outdoor OA experiments on corals. H: Coral nubbins.
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