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Access Rights to Marine Resources and the “Commons” with
Special Reference to Marine Protected Areas

SR

Tomoya Akimichi

HADBFEEREVHAICLGEEY DERAICFIAL TV DL BRBEORKHRBECH B, BEE
BRICHPESTRABERDERILOVWT, G- N—TrIlE3 [£BHOEEGR] SRBINTED
ZDHEDIFIATELARBTCH DR EFWTIREL, BEANDT I AN BARATHEPSEZET
BRI/, AR TREBRENDOT7IXEE, (1) BER (F-T> -77€X), (2) £H#HFZ (U3
FTyR-I2hU=). (B) B (2 UF27V) IC3KAHL. ThZhOEFHEBEDRRIMEEIEIL
Feo EWDI, H3BEAOANBICEALTHIRD 3 DODERPBSATEHBEEER L., ZTOHE
ROABICZSVWUTIIEHBESRICIZERMEDFEE, [hiEV] P [#EH2T] DIEFT. MEEESE
SERBEDHBIZEN DD o7z BHFREREEBERLL. GALDERENEE=2)THE
ZEDRETNEBRDEVDDICHBRIREEMEN H D, 510, REMNLFRERP—HHLFRERD
BB, FREXEFHRLICICLTA—AI - AT I HAFRERBDOODELTERTRIHEE. Bt+H
ha I EOAXRELRERDBZEN HY), BEICENTFREXNTAOILEHREN/BET S, BHRK
EXORKIE, MENCEEOEREXY NIV E2BUASEREHICLPINST AN REEST
W3, £/ FRERICEBLUAICEZOBRIEEDLIBRRAICH - 2Dh. BEHEERDERZIIR
ARTHD, ERFWNEEZFYTOEREEDICHE - VLMW EEBRERENICREMR T 518
AV EEND,

*—U— K BHOBERAR, 770 TR, BERER. H/FUR

Regarding the ocean environment, an appropriate and sustainable management scheme for renewable
natural resources is a prerequisite to contemporary policy making. One of the key issues is access rights to
resources in any given area. Unlike Hardin’s thesis describing the “tragedy of the commons,” it has been
argued that the tragedy might have resulted because of open access, rather than the idealized commons
being shared by all. Based on a triangular model of access rights consisting of (1) open access, (2) limited
entry, and (3) sanctuary zones; this paper argues instead for a mosaic structure of access rights in a given
society, with the nature of such rights subject to change (depending on ecological, seasonal, and cultural
factors). This approach may help to enhance the flexibility and sustainability of the management goal(s).
Marine Protected Areas (MPAs) vary in size from a local community-based model to a regional, states-
based model. The latter is found in the island nation of Palau and the northwestern islands group in Hawaii.
In the Hawaiian case, governance of the MPA — consisting of collaboration and inter-linked networks — is
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challenged as a new scheme. As access rights have undergone historical changes, it may be a wise
procedure in the future to combine ecological and socio-cultural studies together for better management
policy.

Key words: renewable marine resources, access rights, commons, Marine Protected Areas (MPAs) ,
governance

1. IZL®IZ

HEFEDOLD e ZOMVESETHEE, MEEL CHEOT ALY R T 200 05F T EE
BBH1EAHY. BEEOHE, BIEICEINL LM, ik, BiWh a3 0odiig 507203 238 Ik
BAEZIT AN TV, INFTHRLM T, HERGHFL O AL OCEHF VDI LF L TE,
Vo2 ARG OVDERIUL, FO L MICEINLIEFRIZHHIERE 7S, B LOFEBIITTHRLSN T
y REAZFNDHEARRLHEH, HEVIZEM THoTL, TOLEPIZEINLIEHZFEETHIDIIAES
Thbo TMHILSNROE - RIRT A - HiliRE DO T EFDL, Wolz AFTAMEAREEL TV 725
THIENTED,

COHTEHTREENZOH D, H£—id, BEVHh s Md#ETH, 2F7T - )T A (terra
nullius) THo7z M ThHho LA, NEITABD, LHENRRER, BUh, BFEHLVIERNE
DTS, LR FIHTAER. AT AER., ELCHIATHHERNY ERL. EHLLTE7,
COBBIRIEL #HOLOTLLVHREAMOM VR T WEIIIT L7 7T )T~y
(appropriation) & #§ % (Ingold, 1987). Fr A M E LB EAIZE 2 DITE, — Ltz
LH =7 [WHRHEE] o TAEORELRO L2 THAR 2SR HI S E TN K F %17
RLTze B OB E 2T F VA ERSEAA HNEATL2 FICEHL . K. vV s RE~
WFR T ALERIBLA-ZLZIHSN TS (E—H, 1958 T 7 VA, 1965),

FMIZOWTIE SNV, HHDSRA N HEGERHEL 2T 25708 - ) —I3#%E T
HEHEFV R\ Fz, BE RSB - FRE. B BB LI R o/ RN TSN TE
Fel e =N ZF /KB E SN T a0l 61T, EFERA T OHERETDITLBR A3
HELTIEZESDHR BTAENDD, RWNGRFTALELIZ, Bl (o 27F 27 sanctuary) 54
TUESGERTIVLEDND DL, NSO E25, DT CIY B 2#EEoRi A BEIR K& etz
LOTEEERML TBE W,

CZT, AT AEMNEZ R T AICOW TR 5, T4 HEld 9% 38 Cownership 2L
proprietary rights & &b, HARORB T, FrAME: [HSEWEEEICHERL (BHRE) . I3
15T (DUARME) WLor3 5 (AL ME) MER) ] 2483, W MEns7aded, RS EBIEICKA T 5%
HGOMEFNL AR (rights of possession) THhb, Rk (5180 &) Tt [HAHKEIL. HEO7H
12T 2B AL S THAFTRET AZLICEo TR 5] LEDTEY, FiA MR B MBS ORI OF I
bbb d, HEICYE LML TR LHGERETLLOTH L, TNEIMMSICH H
(exclusive rights) 2’® %, HEADORET [HEH G 35 HITEHEICETL200THS (i,
2016a) o HEDRETW) [HA S N EGHAHEICETEDOTH), BYOX5HrEFICE T2
LOT, FrABIIACOEE T EAHICHEH ., I L5 %2 T 5IEHTED,

F 3 HE 3 usufruct EEN L, R RANOUWGMHETRVDS, FIHL, sz FAHERH EERT 5,
I PRICHRA ML tenure EFREIL, FTEMEOF EIZA DT, HIEHE. SEME. SEMEE SO
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B2 Thb, TTEEOCHHEHEAL. BERDBHETHY, ITAONGELD [0 ] HMTTHY), LDk
I RAERP IR TE R T LODICES>TERDPRLLIED DY, H—DORESICLYHESN LD Tldh
Vo 7282 AT ZTOIZURTTICBIFABELETIE,. HREL [KoEHrbES st E
— ARG TAMER ] LT, L2001 AR TIZRL, 2oz L Tl e L 72
0. BAREMZ 20T BHERETE T HEE NHFEZTP A OMEZR->TEZOTIE RV, AR
FH P TIE. BIBICBIT ARG - BEHOBRN LIRS, BIZEIL 72 E I 58 0 £ 555
H5H (MEF, 1962)

FROBETEMLTBEZVOIL, #TFKOTNHE T LB ECHL, HARORETIX, M FICHTH
M OOl AR ZED M T2 IEHI L T FAREFIH BI85 TES, DF), HFKIGH RIS A R
LOERIIRIB T HIEDROLNT D, E2AD, HITARIET—EDOWINH LD TIIARL, BE)HE
ERIELTIESE ICEINTW D, 2FD, JATIIKEBZRETHEHEE 2 UL, B Dbk FELTHD
RIZHNLTVBEDIT T, HODLDEERT AARMITIIRIE TN LI 5, #HTF KR _EFEE TR
kA ETFEBI ol R, TE TH T RSS2 59%5 6. COREZHIZEDTFIUIIVO
Mo FER. BT RIFFHEDOLDPE VB A H T S, bivbiudIhg TR & T8k ] Ewilks
THZRBLTE (B, 2016b) . 2FD., BBV TH, T KIZE EOBT A& PP ITE
T&L [RAK] TRBEWETLEZICEL, 2056, #ITKIE [AALOLD ], 2F) [k ]| ThHoe
Ay ERH T EEEPEH ST RE [AK] EMESTONLIDLEDFERDVDHHIEH) 22T, -
2 ) 3 DD RS EDTUEFIIBIT AL O COB IR T REMEMERRL TBE/\v,

2. RO LB IFRRA ET IV
2.1, PR LR

WX =R RIE 20 ES D, ZTITAE BT EEDIL. K TEAAEYW DR FA—benthos,
HHNCBICAEY ., 7 —nekton, i LEFESTWET T2 07 —plankton ([ZX B T&%, MEFEOA
WEIRIZ ST WFHEDSTTE T ALV EDEH)D e AR, WEAYITETZYTHY, b
DTHH Lol iBEEL MRS B 2 AEM A O DL CERIRT BTV FEETLHIE
A H TS SN TEE B TH D,

= EAERMENTEINC, KEMDOEMEIE TIERART A, AMlziELoLL T, LT AY IV,
ROV GEDWHIRERORMELHEAZOCN, ERE THHPFIFRT LI 007 WEDOEYE
JRIF 8 BE e BRI BLE 2 R L TV, B, FimiIcR 228D Th D, ZO R THAE
g2 KNG R (renewable natural resources) D HFED B D, —J7. ALV, <2 H UL
BEFHAETLIENRVIEEH RGN (unrenewable natural resources) &) &2 5, H
. BB OIFEHRARGIRIZERIC BT A2 T EIREFEMNE, oo mELZbOEDSHIHEZbLD
ZEDFOLN TV A,

CCTHHEERLOE, HHRKEFOLIIBE T LHET 0000555 T, AR ORELL:
FVAEN I AR DI 5, FUEHCHEEIWICOWTAZE, HEITFEILOM IR T, ZiH
YL AR DMEAE L SR IR AEL CRY, ML CHEES 2, V7 - v AFOY A 4 ~ 5 EDFE
fIF ) 2 R BN IR T A B MR b »C\wh, 20~ 0 (Thunnus orientalis) X717 7
(Katsuwonus pelamis) %ESKFFHEZILAI#ET LI L2022 oTEY), & E R4 M % (highly
migratory fishes) & DT HILT 5,
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DBIZSNL MR EIRO B IERF A - HiEEZO > TEDI) R BTSN TEZPITDO VI,
EIRO [F5 ] PEELRREERDLILEHEPLOEML TREV REDO RV FERRNHEICBT
BLEPFF IOV CHEFSE L E NI/ E LB FRE SR ONTD, HEERICHAEST, B
OEBRLTE T AEICIE, BFEAERN, BEOFETHLILLELIZ, BERAFHESC RS
MERE DAL TE-TE, M T EICHE TN TE LI Lo THRI MR S K& EshaZ L
HERELTBIH (FkiE, 2010),

2.2. EBBROMRAET N — N—XRZ}b - EFI —

B RO HEZD A FB RT3 A0, MBHOF M - HistED S, FEE o P A 0 F)
FHIR, (@Y OGN TEIENIIIEIR T 2L E DD, HEN % H BT 200 TIEZRL
EIFRAOAIE DR 5 BLEITE TERRHZLIZED, BYLRBORR G O ) Ra H 257200 H H%
BEMPHFCELEEZONLINETH D, 2T, FNO2HA. DENMHOIFTSE M AL E
(sea tenure) IZFHL Tzt 2,

Vo2 ANHEROEFEERE - fliET 530 WOLOFH LOFRMRH L, 7282138 FEAHY
> (Corallium sp.) \FMEIZERELTWEEE, FEOLOTH R LALLM ERMTEOH T
EMTERS2ETIUE, 50V AP ZOE R AT 5o TIULEHE (priority) OJEET
HY. JELGEOLN TS, 72720, LI -7z ADDDIZ2 5L LT, Z D HETE Al 5 IR T& 585
GLETER VAR DL, MEMICFHIA T2 612E, [2bIE0 ] BEESNTVL, ZHTEVEE
. FEICHMBES LY, ERCE BN H AL D, S50, HARIFELHE - RINL-ELT
b, FORBEVEEDNDLDELRLI LD D, #ZTIITIE, N—Zk - 7)) (Harvest Model)
LT EDT, SRILOATE R (Pre-Harvest Stage) . $RIUEZFE (Harvest Stage) . BRIN{Z OB Rt
(Post-Harvest Stage) (2577 TE X Thbs

(1) FLNH—RZAMB R

EFARBTHH0Z, HODLOREOME 5 E 5. LWL EOMMEEIRT 2585055, 2L
AT MO THBI b TR/ LR TR (B TiE7r7Y) Tid, BH, AIETS7
EDOWANGATNCHEZ L RWRE Y THEICEEE T4, 29T AL TIIADMSER HZ OB AT % H)
T AHIERRRICHT L, SSICIRH T2 AT AIENTESL, TO72DICIZMELH TOEE DRI
Eho RN THIEDTELLGFIIA LY =L MEND, A1E [FrThE], v—id TG LAD
WHR ] ERL, R OREIOMEEHEHOEERINET 142 7 b b, Lob, 142 OFRTHS
LblENERDDTIER, BT AN ODPDOA Y bR HEZFIRSNAZED B2, HE. 3 2{HVOD
AN =R —=DDubIENEELZ LD, BDIENVDT LT T A—F LI, TOEKIE [RE-728
Frli3EDE®RTH L, iR, EFTHR2OLbIFVNFEESN TSI LIRS (Akimichi,
1984 ; fki&, 2016a) o

AVRATTDATI Y BETAECBIMOIV YT A EOMIZIE 77T O BLUENIHIKIZH AL T D,
N VFEAN - ISIRFER THD, 2 TlE, FrITREDRIMEICHER . 7507 2R M L0128
F3T5~IWVTY (Decapterus spp.) DENEEET BOT 72RO BE LA - THELEFHATE
bbb, BELBEIZES (seke) LXidh, EDOXHNIILR-oTWh, BORFIZH L1712
LD RO T VD, WKOPDETHAEEZBIo/2h%, BEIZBI b2 EUOMEILY~



BFFRY

(soma) LXiF., RIINEBHEIIFENLTVD, FUFEAHER T, BIZHI OO EM B Tl &
HIEEEL WD, DENRAOHODMELM L 1 HENATHDH 5L AT L ho>T0h, EHIIT
bHY, BLLBIZBETHDOT, HEWE, FHILO-DOER 2ETE V2% (Mantjoro and
Akimichi, 1996) .

WO NE LGS TIEA YA — KRG EICHAG T 2IE XA 5ME (Bt Tizdvatyz—) 28
BIhbV &z, WA DMELRL/NRITT TR E IR, KM, TI70 7 2R H72012
HR BHTTF) 2 RERBENERLTHTC, I H RS, G ROEFICHMEE LB L CREEDIE K
IR LERNZHEZ 5T TR, TROFEIZAN, AV FEORMIIEM T2, 4720 2 20
FHTAIEDROONT VD, Vryahy T—OHMIE 5 ~ 6 LHOWEINLD, ZO)—F—idtF=
EIEN D, BAHUITEMZ B TMEICHATAIEDTELEBE 10 7 ITEETAIENTES, #
DEW, EFICH I iERTAIEEL, 7V TIRADIEFEZTOT L rbIER, FEAL. — KT 5E
BEOMDE ZRKHOEBERL T, THILTHROSNZESE [207F ] Efshd, 10 ldbsE
FIUL, BT 100 7T OI T RPRELZEII LA, TN ORIE, [UFRTF] s, #ne
NOTFIZZARATITONTEY, 728218, [F7 A= X 13 EVSF X 3HEEOEMICH S
RS 13 eUDWIHIIH LY TOEREERT o 1972 £~ 1980 £ 9 EMIZBIFT 7T TF D HFR
FAREILHE, B ZBRERN 130 F DA D bh otz ZUFIEE MU B ORAHIL, £
DebIZ0HEEBL7ZOD T, MOMOT F IR, HESN/ZFEOLRPOFEEMEZEHNTL2E
BB ORT S D (BB, 2016a),

(2) N—RZAME

AVRAT T RO N7 E— Cld, 3 (sasi) EFFIENAH F LB O G FEROETID
bo MUNTET L, TURY, HIUT 2T NUF T TI—EAVRA Y TRBOBLENHA
V7Y DX VIZELETILEFICALNS (BGE, 1995a: #4E, 1998: FkiiE, 2004) . 3 TldiE B,
FE GIEOM AR S TED, HEROGEICL) 1 HERE I Z)HRNER SR TBI IR0 )
BB b b, Wi Tk, F~3a, ¥+t 4 A (Tectus niloticus). ¥ 2 # 4 (Turbo
marmoratus). BIERREDR N GEINDL, VIR ET LIV, RGN ZH 50 O EEEF IR
L. JEELZ2E B OISO 5. RS RFEICOWTORELIR BT L28E1H L, I TEIIAEHTAD
BAIUCH TR E S RLUH RN LI

FHET NI LD FETH L OMRESN T D, TAKEDTA - T =V EF AT VFIZBIT A
1989 £ DT I2L AL, FHE 12 H6 ~ 12 HIZHTTo 6 HIE (1 HIZRAR) IZEEN - HoEF
5,463 (579kg \ZMH M) &, FOB2DOHAR 12,000Rp OVET) TiEdishz, WIED 65% 134T
EORFWN LA ODIZ, FRYD 35% IZBULEIZIG D THAW SR BIRL Sz, okt £ Bl T
. AERBRELT, DNFEROESE, BOZR. ARMEHT, B LHLLICTE LI TV, 20X
W2 I A DR E O A ILHEE A DORIGSIZIE U TR 533 55 2 253k [ 2 A2 7 o % 5 )
MO THL, PIONFIZBITLEFNIOWCTTIE R AN CTHRE T 28, HEOTD 5L A D
B30 EEIZ 0~ 100% 3TV 3hH5 (BGE, 2010). F—FThHoTd, BotbidZibd4s2E
Bdbo NyFEE NN B TIE, 1960 4F DANEI L IR 720 O ARG B SN T2, §8H
A DOFEHAIEAS L5375 1965 SEIIIREW D 6% 5 A E~HH S, YO 94% H3E A DY 45
EENTzo WED 1950 FEALDER 50t 705 1992 £ 156 IZETHIKL THY. HLELE 25N 5,
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DI 1 . BT AN RO RS O REEICOW TR T &L, ¥l A ORI A5HH% b
D (ADLE) XL, Bk o3 RO AL ET1, 2 DEIZERMICERIL., BYoHIEF oh
JLEIZH725 B, C, D DI TR T AL 7Ly VW hENTe OB RITIE. %M THI I
FTEHOTHHPUDE RO I AR EIINIRML /228 THSH, FEBE 71 - 7H =V ETIE
1989 4E. BEEET A ER CRIIH F AR -THBY), HOBESFBbEMBLL TOR NP IKIZE-7-F
Db, TDHBRIC, BMEFIIHFOBELBSLTH I OHFELET L, 2F0, I3 E 4
BORFWERERETLLCRTORE MR T ADTIE AR BBUF O AL TEIFEFH &4
RO/ DIZEmEINLILFEEF T (collaborative management) OIEHL L O EIIEALTE
&7z2vy (FkiE, 1996)

(3) BAIN—RAMEK

EROIAIZ, AN TENEIIETEHE,SH. EHNTHRINDGELH S, s THE
ENBEHEIE, WRTEL A O - T4 X - EEIISU CRIIENEZEIBILbNS, TIF X
DOFEOSCIIE, FHRL JI. MASH 2 12 %EICE 5 SN b, 72720, BIED G ELSNLE VIR O
W=V HEHENLIEN DD, INETOMRIZHHEBY, + 17 =7 &M TIEN A Y OFE K
RHEIIGUT, BRI ERROONLIEDNH L, 128218, RIATTONET Cld~r o,
NIF TIHRA ATAEF /oG (FRVA T4y 2, Cheilinus undulatus) %X [HEOA |
(ia e ariki) £33N %, IZ7UATTOHIINVETL [HEEOM] (yikiwe samwoone) L&, #5E
BICE BB EN S, iakyikiweld [ ], ariki® samwoone iZ [HE] #EbT, T 7=a—
FTOBOTFITINTA—EBIZHHRF AT, v, K7, HNELT/NGEIIEEDsT7 Y
(FCIE) A UG rc R4 528 A3TE&S (Hiroa, 1971; £k, 1981 Carrier, 1981), NJAFHETY
WIS A L2~y a 2 Y5 (Physeter macrocephalus) (S MICERLEEOHT AW ELRD
(Titcomb, 1972). F7z. ENMNFEHO= DL THRADB L, EN. TEINOES LD THD
OB UATTONIINEDOB D DL, OF), HEEFLVE, HABL BN FELOHIIGL
TR ENDD, BOPWER AR, WHEOHIISL THEL SN S, BLRUHEEOEIR TH-TH
FIHBBD R DE, RAMN—=NANERE TR DR ENDLEN DD ik LA RETF )7
FTOWE, AT T HEM TR LALLTEHEDLDLELRLIEDN L WA, ZORETLEENPSANDE
IR SND, 72720 AFAEF /oA E MR OKIEEICBIT2EEHEL T, HLVITHETOHF
RO B EL TSN TS, 203, ZOfEES7H AP HG OLOEL THI 3 E ICIRGE
LCZEOMIEERLIIRFEBD DL, OF), (BRI AETEGEOFHEE IO, RG0S
WIIE 5728 2 LT RIS SN B 291257,

3. 77t AMe L il IR EIX
3.1. 77 EAMEE T

HEEROFIHICEL T, 77t A (access) DHFEIZEHL Tl TAL)o T3 LI TBE
WDIE, G N—TAUAN 1968 IR L [HFHOER ] FTHY, LLTOERTLZEIIRD
(Hardin, 1968)c N—7 1%, WHEM TR EL TR TIHURPEGTOFT AR EC M T HEL T,
A HTHIULHELHEHICB AL, BIEOF—N—1— 2D, FE# BT TER o EL
720 ZTOME. MEDPHETLEENIOVTHDZOEMLEESLR Y, 205, ERFEHT L.
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BIFRECTRA, 2 WLEMET A RPEINETHETVERIRLIZ 2O T+ TR, BRoBEH
BEIIMIRTHLHEEIN T D, BARF RN LA OIS S L F U E B A< $ AR 133 72U T8
VD72 072bDENZ BT

N=T 4D LT EDOHROFEL I AL M F LI, I THIUL, ZOFHICEL
THEMBRE S SES T 2L B CEESHBL2VII R R SHEONDIET 2T 28 AT s
Nl N=FTAYDF NS 22 E£#HIC, HHREHICBTEITEL ZADFHIZOWTELDFHFDHE S
N7z (Feeny et al., 1990) o ZD%H T, A EFE THoTOR B R, SN RBEHIISEET
FIERBEIERGOREZT2E 2 CHRBS 2T AL Z LW EAWIRES Nz, DD, EHFEIFIC
LT, FIEERETEROEBLZOCEZHE LM BT L7200 F RN —IENVEEZEZLDD 5D
720 W—IISE KT A AIHIZREMZ T, AAGTHRERROEHIOVWTHRETT2EbH 5, 20
AT O AR DET DRI TUL, N—F 1 O ERL 23S T RIS T B H
AT HIE b BN [HIIh L7 | ITEIEE Z U IS I SO H10, HE O
B3 L AT 7 v ZMEDHIH TH 72l $RET, [T/ AMEHHOES ] LT RETHHETLE
ZbER SN (Cole, 2002) s 74—=—bDFH L TIE, B FENTA [T RFRIZBITSHEOL
E720] ORIV AOFHEDMEEIIBITLIE S AFHELTHD LiFsi: (Ruddle and Akimichi,
1984) 6

EFRANOT 7 AR, #ETORHOTELGGL—EORIRPFREIN L HITRIITES, L
L. EZBEOEFEANHOLM TIEZOZR G TRT 5 Thb, 72bz13, B AR #E Tk
VBEADSZBNTEL VB DSGEET Do A =AM T OTR)Y Z A8 L 3 DI TRYN G O3
PIEOEENMEDTZDIZ A>T, BB EINELCHRBMEICEL2ZL3H S (Davis,
1984) o LD 20, HLHBADOT 7L AR ZOIIK G L TELZ, Tbb, (1) HHEZ I
d—=7r-T7EA (openaccess). (2) I, /21337 v - M) — (limited entry). (3)
B F /I O 27 F 27 (sanctuary) Thbo ZNHZDDIEREIX/ZDNANIR LB RICH LD,
HII Lo T oM IR T 228055 (1), LT, (1) ~ 3) XDV TRETZ A%,

FHATETIL—IL
<o THIA

HATETHIA $IPB4E:
EaehsE ﬁ

terra nullius

i - AL RIS
HATETRIALAEL

1 772 AMED ZMRET IV
A, B, COEBREHNEIRLIEVER LR,
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(1) =7V -7rt2

RNEIZOWT, TSDOHIRDL NG AN I —T > - T ATH b, HDOLDOTHRWDS, HEHIZHETE
B EDG A DG TETED, IRV EZEMIZ, fETOPHMIC AL TZIIIH LU EE I F H
THIENTED, BIFFHEDS - T—FridNn—T1>0 [HEHOER G FEESIND 14 4£7712,
NHFIZBTAMEEE2EVHT. HHBEFICI>TRHOEHE B TLYFIFERRLL
(Gordon, 1954) .

IR EEDDIFo7 1T HRLAE, A5 FDkE%EETHLIH yar v At [HEEHR
(%L - JL4  Mare Liberum) % 1609 1248 % L72, B, AL RVMTII R Do TS
MR HROEERFTUFICED, WiEEROMEIIMBEORETHo7, TUTATADBTIE, W
M6 3 MERFTIREOEE TICHL05, ZO/MIOMFEITABICHAT - MATELLT 50T, JL K%
EEEOHH AL IRBL2DD TH D, ZHIF I FICEbIblETEH TO= L VO fEEKEE IE
VAL 2D TEH o720 THIKHLT, EED T LTI 1653 FI27 T4 ADHHIZHIL T
[EFER e ] (L - 707 X4 Mare Clausum) Z3RL72, VT 3L & IRA B L L CHE S
BEEEIRIESTIUL, BEPHETAEARLz, SHIZRVT il o — < BRI K I8 o 1)
HEDT—EB, M AT SN T ZERME O F MOV AT T2 E 22T TV b,

Ik F o2 (the high seas) D4, HAEOEOHITLE QMM THoTh, Al Ml
WIER AR ROV =V DA ES v, AilE LT3 ELZEOHMTH L, 72720, TR
N CHoTHHMA T HEILRSZ e 2 BT RET TR T 5,

(2) VIFYF - ZUM)—

BIFRANOT7EA, DF) NI —EDORIRZMZ LY 50TV - TN —Thb, AVFNATTD
TITTWDLTAFHE TOREICLDE, HOMIEIH L E N IHIEE 191 OFERIZE) HHICH
ENTEz. BFETAIHOERDE-F, B 750N OMWIZ AL THETELI LA, ANPLITE
BTHY, NAEEDO TV, 72720, ANAEEDLIOEATEOF A AW HEL A TH- T,
oMo TR T AILIEHMHN TIERL, BENRITALARSI, BOONLEDo72, il
LA N ZFEYD 72D KL 7 Aid. FRVIEN 72 a DL 2T BALEL TS L. HoHVvidsNa
LU THLAE DT IR BT H o7z,

LAl HOWIZF a7 h0NEEST L0, HEEDGFBEEIZILRBMB AT LE7%
Bt NS HO HEYE KR L TREICH L CER T LD B o7z (BB, 1995a) 0 WH D
EODS, KT AV L LD, FORMELRDEZ I EEPEE,PEV)H
Thbo £, DFVESLO7DALIEAMITIIERGICFEO TREIL 225, R THIUIH M4
DAERABINT HZ 10D,

NiliZOC B EI DR DS, ZIVTOBEE 3 24 % B CEAHN RIS 5 39 2 HRBITH RELL
TWh, ZOE R, HENTEREMNADHLEVSTIV, AVFAYTHREBTHELBI bt
TOBEATTIE, HHEZTLIZIITIR - UM DB B HEIN D, Y UITBIT AL IR 0%
TS RIS F A EE S A DO DL EEREIT CTHLE VLTSI,

=T TR ATRY FF7zrar47 A0 [EFEAHGR] 12720 T 5v 7o [HEFERSR] T
L HEEE RSB B BIZ DA b EE 2Nz 1T AL BE, EENXT7ANT VR, ko =a—A
YTIURRER M, BAVR SR VR LI R IA LKL Tz ChHY, IR 0BT EET S
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KIEFFE DRIELFLEEDPT OB THorze LIVTF L DFILIE KR E B EOHERE T 557 1E 4
LT 2HDTHo720

0%, MFRTIZEMEZOCHHHEIOWTOMRPEATZ, FTY DEFHE TholzT 7y - N
TV a—= I3 OWTEMD OO E MBI HL L T2 EL L T2e SNEAY)T ADT VT 1
FUR )T —ZHREL, O EEY 3 (5.56km) &L72. ZOREEIX 20 L REET
WE, KE, 790A, BFY, F=ANT)TRELOE RO LZLOEIICZHEEINT, Lo, 1930
EICBIT D EEE O ERREE L AETAERICEDS T, JLRGEREE ARSI NERELEZ, TAATY
N2 W HE (F3.7km). Avx—F e/ —134iH (7.4km). A4 13600 H
(11km) ZZNZFNFEIRL72o ZO %, 20 A% DIREIEHE T 12 W HE (22.3km) H3EKiht 22
B3, F—o /S PA O M TIIAR IR E L TR S/ A Z RIS T D,

FEHEE LB, BRI E 200 ¥E R MR F KR (EEZs) ICDWTHEFEL THBI ). 1982 4EIZF
SNz EE T SHE (UNCLOS) 12&D. k25048 (the High Seas) (272200, 200 51
ZHEM AR F K I E T AT EN T RIS PR S BB KU e D I FE S EBIZHR KT
12 R OWEHEIR L 720 ZORTLENCD, SHiEO/MVE O CTE O T G 0§ & miE R L
L. BB WO ELIZ CHERKIE R ET LI LD BEE I HEmSN T,

(3) 23w

B (Y rFaT)) ZMELEE TH L, BEHIZIZWAWALREREH LA, I TIEEMKX
(V=T71427) %I5TODET B, bbAHA. ABFENLREDIZOORELH LA, W LWITEZLESND
IR ESIND S EDDH L. B TIE, AL MET I RSN, Bizes & is NEbAS
ZENEE SN D, HEH OB AT TR BADSEIIIR LT EN B D, 2017 EICHE R EE L TR S
ENFINZ TS0 B D ABPELSN: [BAabE | Thh,

ABZEP L ENLBHIISEESTTH S, FHNLRBEMTHLIPORILT HILITFHFEIN VLTS
EZNTWEDVEDTHL, DLRIBTIUL, TDO NI, BIED R D, 72720050 & IR A%
. A RRHRFUCEWEER R REELSNTWAIEDNH D, WEICHELD, FEMGH M
By RARIAKIRLCL Sz 72 % i 2 AT CHILL E X LT LN TEL, HEEMN R IR#E
THNETHABIBOWA. 7272/ =717 (no take) THIUI LRI T LHERRADHERFENLLEE 2 S
CEIZEED B D, LlEd, TSR FERANCBI RV, AEROZELE BIHRA T S EA
Hbo BUZ, BATTIVH 1979 SEITAVREET V7 F a7V ELTLLE, 1987 12X &0
SNBET, BHENRIIERBI b TI ol ZOR ., 1982 FICEEEHiGZE S (IWC) T
P O — I ST RS (BTN T L) DSPGESIL, AV NEICBI A48 % 63 & I B3 A0
ZEFEOIILALET Lan g, ERBAOZBIRAESINTI R oz L25o T, BIEAED L)
LERELDOPIIOWTIR BT ZOT 8t E 2 TBLED DS,

PLERIZINNZ, 770 2MZHH., HIRDY), BEO=ZDOOB R ELZNOLRLZMETNEIRRELZ,
CITMELLZEDIE, 3 DOEFZMIZBIT L EDOBREIZOWTTH L, EUTHETREE, HoH
BUCHEIZ A TELME, FIRORTONME, ADZEDTERVEDFATLIIE THD, L
O, IR, BB, HLVIEEIE . FIHBNRFEHRE O EMFEE T, I LwIls, 77
T APSHHRE TH-TH, FHERETHIRPIMZONEH AR, B THoCOIFEDHEILLBI %
NG AL TRIINTL BT 7L AT HIEDNTHFEINAILLD S, SHIZ, BEET LA E R C
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HOOMSPER T 60855, BIHTIIAMELE (V— - 2o ) —) LEQIEEM, 2F) /) —T 17
DEM DD, FMENETAMTELE G THoThH, HEYVBUEICE HA RIS IUE, EIHE B -
HEILLAGWIEIEHALDATHA)e TOHDL, FHEMNEZOMS TIXEREH E, BELR LT
(management unit species) IZ2OWCHIEREKEDOFIH (O— - 2—Z :low use) ZETHIEN
B LD, COZEZITKEOT X)N#HERET (NOAA) 2OHIRRENTZHDTHS (Eagle et al.
2008 :Heenan et al. 2016) o W3 AUIE L, MEFELZOCL R RO BT EA N 2R G2 #E
ATHETIUEDPH L7259 NP OXOMETH 5,

3.2. A OBAEE
3.2.1. PR AEIX
(1) BRI Gk s 37 23

BARZHIE L CHlFEREXOFZIY EIFE). 9. AROEZAREOBIE L CBE RS E L
KEEMETLE) . ZOEN AR 2014 4 3 B 5 ICIRE SNz, BE LR % B [ 57 2% B o0 48 7 1
iE. BElAT 3,520ha. #EEAT 90,475ha THY. HHEAE EIIIZ S VO KELREM TH D, ZDIb,
RSN R M X 1 8,290ha, i HbigiAY 82,185ha THDH (FkilE, 2016a) . BE B HFE I E S AR T,
MEFELHEBI Y 362 FE. WEREY > Th &S 2.090 MOMBHEBIM ATERINTVD, EUIEREY > T
ZHETHY. 14 59 B 248 FAEFRSN TV 5, EHEY VTOE O HALEANE LG E T 62,
MHARBTLHE3 THY)., ~L—EB (60). 74VEVF#HE (B7) R BRBEEOBTmHISEZ H5 W
(1, 1981),

EZARANIZIE, SESFRAMBEEROBILONLHIM DI ETN TD, P TILEE, B3 71
Cr T OIS E9720 SEIIEIN I B I MM SEME I . DO SEME I . o o DX I I SE A UM
Vi EEEEMHERYG DS GENDL, FAELTIZOWTE, FAC 72 LXK, FA 7 HR—- ok
S A% 1 R0 A N— DR B R E DN D 5N TS, 512, HEEFEEXIEITROON TV,
R BOMRE XIS ELT 2003 SEICERBHEO TN —, eVal, EEH. BZILEH., =2 /h~<o
5 HRAYEE ST,

JE R S O A TNy 2YF (Megaptera novaeangliae) ORI —)v - 74y F 27951 ~3 H
KIZBI b b, BEHWKHEEEBIET N 7DV TOEIEMEL THIGIL, V—NVEFoleTry TV TH B
b Tnb,

ZOIID, BESICIIE MO T.OHE R BB EFTIIHY — Iy A Y () W LIFEFT L
Nh, 728213, BERHEMIBOZEHFIIAEIFIA—RAEE RELMFIEINLFEN DR H L, TNHITEE
ThHY. HE 8 H20 HIcBI b ol MEt (HEMEE 7377 Y) Z0E 0 OFEFITHRO SN M
FRM ML D EEINL L, BOMMPTESN2H Th b, T2 WETHEE TIEFEH O FHEIC
TZH#T, EAOAERT TR EKDICELT [V ] F720% [AEHF— ] LWIRBEHZIE > TV 5,
CNERNLEEEN A THLLEDI, HORESLKEANET IR THH S,

D EorHiz, BREFEBICIET 7 AMENSATE RIS EF A 7 IRICEBL T2 e b
bo ZOWTHZEZABIRIBIL, T O ZER RGO K BEER LD ZEHFUHED G TH L5,
BUOLEDTAC L 7R BIR)TE O TEL WG EE IE KIS e R A I~ OB AN EE 1 2 WL I A
Hbo LHEDOEMTEILbNLEMOBEILITEEDNEBEDAN LI THILEHEINL, DI,
HHHINZ BT A ANHIEENIZL I THY, SESFREMDP0DboTwh, B FIAFE. BiEH
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HHELT, ENOIZEILIM W RGP RANILEEEL TBY, ERNTHL, / —IVREFEY
2014 FFIZZB LAY TATFRFO B A AN LEIZE LI TR L 724, ZHL 7RI St o M #E
MHNYRVA -+ T - 54 (bundles of rights) 12 E B THIEDEEEICOWTHERLIZZEDD
%o

(2) VOEViERBOMEREX

VOEVFEEL 1978 4E 7 H 7 FNZEE PR FEE A S 2 72U 7ze [AI4E 12 BICIZsEdE 12 #E, BE
figREFEKIR (EEZ) 200 AT S L7z, EEROFIIIOVTIE, HEL SV TREMICBI S
OIVTEEFEH ST REHEL. BN 9 DD IN K& #8192 Z RS BN (LMMAS © Locally
Managed Marine Areas) 23ix 5ESI7z0 ZNOITHIHOT BV INPHT a4 2V im i E THEIET %o
2012 4F, VOEViEESER#EX S #EETBMAL, LMMAs 2 E WL TRETAIED50E), %
2B EERHERE] T AN TELIN 20720 2012 EBIFE, VOEVEBICBIT Al R EX T4
BT 118 BV, M FEIL 402km*, EEZ GRTHFE T 159 J7 km®) @ 0.03% (ZHI 43 5,

VHE VS ENICBI BN BRSO FHIT bW HEE . (customary rights) THI,
B ARRICEA TSN D ThRWEL TEIMET AT E L ERO BBl D o775, LD R
FIRC R AR I 70 A2 HE 2 1 SRtk A AR L 72 M AR X R B IR B O T R SR E AR L o /o 2 e s
TEY. WFEICBITABEROERIIZLOTEELBERL DDV HFINE LN ko7, EE ELE
OFARFIUIEUITR I, ZWLELEEAH 22T, FeabL7z4 Aba 23 L 72 3 [/ 44 2k 3 5 o0 3 P45
HOFFIFEISN I (Ostrom, 1990, 1992), L72A%oT. Y745 B TIUIEOMEH A HIZEE
LB B CHARICB 2GR E IS T2 MAELRRLIZEEZ 0L, FETIUE. T
A5 BT (Lau) O NCEOFI T 2. Bl (SME K, o THEO#EY) . 25 (1
FEATWIzY y7a—T i) . LA ETHBEIEEN CTh DA 43 172 ZEF 26 U C— 2 1 i
FEND T IHEOLRFEX 52215 (Akimichi, 1978)

3.2.2. MEPEARFE X — B I S I E T

U THEDO MR X IIH R CRELMLEEDTWD, TR RO . #EKIRD EFAICLEH
YIOEAL. EMEHEOSBIREFBETHIZTHY v THEA R ET LT ROR TLERIIEH TH
0. CORDPORHERERIZTF WS - RETRKEVZDEDTH D, WHEREXIZ, /=T A7
JFRITH DD, Fll L 7o IR X Z R T TS DR E R HE L W IEEER T A5bDOTE v, 4=
T OERER, NGO, BN EEOE L EE R EEORSE. T OB, EE,ALD
BERW G IE. REDERDOIV L OB M HEHWE N T KM AEDE TP REBDTHS,
Lod, ERER AR ETHIET, AMAGEREAIBER DA G REALTM~NOZBIZOWTE
BEMICERE T2 UEDPH 5.

CZOEMPHETIN L TAZZ O NE LFEBICBI 28R 8 X OHEICET LI ETH
FBIZOWTTHD, Ldb, OB DX %R Kl Tldzed, o ITHEMIEO B I0 3 i & P i
XE$2HDTHb,

(1) PEIRT; OPREIX
AEIGEEIE, AEE, WRE, NMEE, MEE. BE. BHE. RREEBZEP 54T 5.
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DFFNTT Y THEOHERE (fringing reef) 23FEELTWh, ZOHb, HHEE. FEE. NNLE. I
BB, BEICLoTHEIENWEIIA VEHER 3, BN TIRKDT 7= DI5EL Tnb, NEI
HETIIHHBSOPHNEETFHRE LML TERRMELZEDHENBY. 500N (93vF2) L
PN N

ANEINOHEADRBI ), HRiaEELR)BVIAREE (7TFY—, FFIFY—), IVFD
IGEfEA LA, S (DA TA—V), KBS, Yavh1 - ¥4 DORE#, 2717
(773 Sepia latimanus) Z2XDZ2>, FILHEM, NEEBERGE, O&kb, — RN, X275
i, EXZEIELENBI b A, BEOFFMIZOWTIIZITIIAK TS, RLERO 1972
ELIE, BROBERS. BIER. BOLRORE, BFEFELHLC, Y IHOBHEITHAL,
FmEERELRECEIROW A, KB OFEIZEL ) IO RE, WOLOER AR5 L
T&7,

MEIE FIETEAIILD. AHOGEEBICOVWTEBXFHETLIRNTE L 22, 1996
SELLERICIIBEL SN DI FICHEIN B B4V 7 7% (S TrFFF Lethrinus atkinsoni) />
FHE (FHETI=NA) D73V F 2l LD O K CRAEIN S ROONTE-HTh b, EINHY
FENOLEIE, R B IR IS KRER BB THA T D,

FICEINGIT A E S IRET D720, FEHMICERX AR EL CRETRET 2 RPRES
Nrze LrL. ABENAER RSB T A7V F 2l o TEMRIX DR EI3BIG M EE L5, £
FT.OMMIBEICELby TS ROBEEBERNPI994F, 7F FFev—AH (VT4
Thysanoteuthis rhombus) \ZDOWTIREENTz, TN 2T TR EBBRE IS D 1996 £~
1997 4EFEIZET 5 MBS,

MBI S5 9), 8 T DOREX AT SNz, HEIIEEE AR AN ST IO E
BT LIV FaTHb, ZOBRMIIZ, FFA7rY— GEAHEIR) . IAT1—0 (M) . HILE
ML Iz ebif, BAKEEM, RPNV BREDNSLENDL, 2F), NEINDELDIIVF 2T ORE
WCBUITDEIITFEOMICEDoTEY, M IXOFEBIEIVI M2 ThoTOEHR LR » 3L LTt
BEHRLENIz, Lad, ZERIX PO CRISEECEREME CREERPE T OB RAERRS
N7zo BOR-EANDRE R 2T TR, BEMOYIVF2H TOREREROIGIMLSH 72, HILHE
RIIR DI E AR IS FHTE THA 5. WATA—VDSGRESNLE, SRS A
Tho BRIV LIZOIIMFOFMLE, HEARZILE T2 HbH o7,

A, BEMIXOBFNITIVTF 2ET 1 bolo DO BXE L CTRR SN BT AR A
POEBIC 2B R VISR ESNTEY, 5209 [D)] eh [7F ] EmSniy v IiEOEIEIC
HET5, NEILGHEETIE. 72FI250 7T U LB O AR A2 b T b, 7 F I3 @ g
BB THHIEF TR, INELEBEDO AL o TWEE b H L. 7T IZADSEHRLE YO TG
TRE)TLHETHY, M L. EELRIUMRb,

1996 4£~ 1997 2B DM OE R, 4 rFTOEMIX GEEREKX) 4 A~5 ARFTH 27
HIE, ESNTz. FNORBHBRBONNY =Yy =y, BEFOr 7T, AEEEO
AT FThbH, TNENOREXOMUBIIEE AT A, PREIIEIRELT AR E SNz, 4 7D
R E X OBERTIZ, 100ha i2#E 72\ (Akimichi, 2003 ; ki, 2016a). FDHBIZHH BN
REWEREEOTHRLE, 2013 EELLFEIZA 25— (1999 ~), b= 27 F (2013 ~), ZAH—
F (1999 ~), AFF7F (2008 ~), ¥¥—27F (2013 ~) DB TNV ERESNTVALIEII LD
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(K2) NEILFEEIZBI DM EREXIIEHRETHY), HESDL T2 REIILICEEEN TNV
B HEEBREOTIIVF 2 LT BEDHFEDIZ TROLNTZLDTH), I~¥ AT XM (co-
management) DIFBIE S 257259, T2, RO EKEE THLHR TIXARGEELEDO A
ZMREIZT A0 DR ADHEDSILTEY, AR X EL THFWISHEHliz T 5 (FAH, 2012
HEF, 2014) o

702 N ,
S5 ""\ﬁy‘\ [
)
3 g}a&% e Op f\j
\m;\__v T
—J .- Os
o”//\ \/04

2 NEIGERBIZBU B R REX
OREFREX DM EZRT . WINLZFITHESN TN HITTERE.
L= =2 (1999 ~2013) 2. 4=t (1999 ~) 3. b= 75 (2013 ~) 4. 7> 7F (1999 ~ 2013)
5. A —=rF (1999 ~) 6. #F77F (2008 ~) 7. %H—rF (2013 ~)

(2) K BIBEL H PF AR FE X

— T F=ANTUT OHEFERERX DIL, L= 7 ) —=T7IZBL T 2003 4E 1235 E Sz iR
34.4 75 km® (3,440 /5 ha) TH b, 525N 2012 4E 125N K B J& P A IR 3 X %/ Sy Tk
WBRVO SO LR KA MR E X A 7 L T WA OREL AW L O REZ RIS S
L7 RS BORE IR EENEEBLOH N TELDEEMRE LR TV D,

EHRREL BB EL TR —F - 70O BRIZHAHDY, FINOF R TIEENZ T IEE 223
LR L OB BB A B TR TR DRIz EEERI TH D, ZMDO NLIFEHERIZREL
KL TBY, KIEW~OEIFEDSHIT BN, THDHELTH, AR ROR LK IEZE DR
B 7 T8 AL R 22 2 5 NE 21 L OFRE CTHHZLIZTEA L, SN OB R IE— R B3I h
LD THLD, NHOBESLE TICEELIDDO THLEIT V572K, FERIZE bR,

MR EDIMBEN 7 Vi B E O E T TH D, EEIZIEE D2OBDHLN A OfEETS
DIFEN TV BDOARTH L, T TR AR DB — iR FE X 252016 4F 9 H 13 HIZEEE Sz, »
DA MR IZELE SN TEY, BHkkEE 83 77 4 T km® H5,

A B E X TlX /) — T A7 OB BT EDODNTAE BB BN 70508 T, NTA
HEOEBTHINIAE. AT 7E. TUIE, AITAE., XIABLREDIL, EUIE, ¥ 71
By IFABRLHHSIKEIC B AN 7 DT DBIBE SN T Wb, NIAE BT IS 5/ B
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IR —BEEA, 1,000 R FIChoTHELTWS, 2095, bobldNTAFEEICITVON
=ART7EBEAYH—E (Mokumanamana) T b, v i—BIZIZZLDEIE#EF (wahi pana) &b
EY (mea makamae) 2% %, 55 DAL EDILD 33 FETILFEHEM T, 17 FATIEY =)V — -
. 2 7FrEARHTHL, SNOHOBIRIZ= AT BIZBETLURIO 18 IiiIcHgETHN ST
5o HAE, INSHOILTEEE E% Papahanaumokuikea Marine National Monument & U T3 1 75 i
HERFERXETHEDSIEN, 2016 4E 8 HICEEZ TR T AL T 151 7T km? &), AR THE 2 %
HICK&% 36 77 km® OHEER#EIX L o7 COMBERKIG, O—7V I [E AR 0O H PR R X
BN, WA RENZLE, BN EORCHEEER YN — 2% B E B ET N T RN T ORI T
EAEE oz TIUTKEDOALS T MR RIS TOWERERXE L2 —20ORE[ITHHLDT
H»9 (Kittinger et al., 2011),

(3) KBIBLIRERX L/NBIBIREX O #

IVUATTHEO/NTF BB DMK 1L, BEZ O/MEERIZ 725 50 77 km® DL KT
FERLD. NTFTIIEWHE THLNLVHE, MR, VI VTVE, ADVERE R & CHEE 12 R
MWEESINTND, BT, NIFTHEOEL L BT THLNNNVY AT, ) )a—F, 7Y
155708 JE) 30 Y3850 6 1 D A P 2 2 AR O 20 Y 35 T BE SR I S ST B

28T F TIE22 O R 7 X (conservation area) - & & [X (reserve, managed area) - 2 i
(sanctuary) AV FVEREENL T IV EF TSR ESNTWLYS, TS AEILGEBICBI 5
UG RFE R LM OMERE LD, FELLALE, BIBLO/NSLRRFEX 72T T BBOR R RKER)H—
7 BT =T AZOEMNE, A7 EOBE RS I T OSBRI IR L2 E D RS
bo EEMMIXERDI NV ASF NV EINY; (Ngerumekaol Spawning Area) 1& 3.5 *F R HY, 3Tl
1976 SRR ESN TV D, EHIZ, NTFHBICBIT L TYEDOILEIZOWT, #HENZTOTEH
72T AR 400km DL R EEN 72V Y T H B AR ILHITICE O TE R AP PIRESNTVD, HEAT
LEE R MY E»H0T Y THAEDILFUZ OV TOFZEN LS TWS (Omori and Okubo, 2004) . F
7ow AL UREIZTETE S ORI 1 T ARIETH S, PRI EORGEL LD INE DAL VBT
HHE (Helen Reef Management Act) (£ 2001 4EICB AL 720 0 J8 095381 4 060 26 7T RE 22 L &6 1
(% 40,400km?®) &/ —F A7 O #EE (121,000km?) 12755 NTWh, AL VBREETIE,
DT 1980 £, HENCEIA I vINADHBBHY ., FIFOI B v AT A EIRIHIEL 720 T v
HAIEMZVLEGIZHOWONLE R THHH, YO EEMEOBIR I T TN RO~
IFEEFII KA TN ZEERFHLTRETHA) (BGE, 1997) 0 WTIUIEL, u— i iRiEX
22T RETIUTERDEDIT TR, REX B TORHSCRLEIEEENRTT R THY, /37
FCiE 2003 FITREX DA YIT =23 (PAN: the Protected Areas Network Act) 2SiifTSILTH
Dy WEEREICANN O Z BT T AR AEN /2281275,

3.2.3. Ao

LIORLZZT 72 AMED =M E 7V TR L 7280 At 5- Oz A R G 5 H 2 B
Gl N - HEDS, £ O EEZRO7, HHRIZABTE200, HHWMILDOSMEISHE AT UL
FCODHELERD. HOHMWIMNZT TEFE T H%E 1, AROT RIIRGTEBEINTVRLDH 5D
VIEDS, WIS, SHIZEEN O FE S AMLIDET B GIHEDNIEET 5, WhWwb Ak

17



BFFRY

(entry rights) (Z@ =N~V p5EEKF L TIESERMELIILA TV S, MR JFIZBEL 72
ATEAWZRE P, K. b, BUBIC» b B2, A NRIEFERROBEE T RIZEST
REEOPOHALNE DT HIENTES,

(1) 5o

[#y 5 DiE] LVHREORY TR LMK (BN REZEYE) LoEELL T ERELZED
b (Fkif, 2002) . ZDO%H T, BIGMMESE, FEEMRE, BB, BOL - B (F 7, &
T oy T T hERED) O 4 0% EL. BRWIECER ToR g BRI eSO
HLOFWRHERLIL O, FEMNEEROM S, FEREDNORIELORFRER 10 OFRILL
THEBNRET T AR mEIREL 720 FNENOHEFIOWTOFMIIZ I TIZMN VA, [ — iR
F3EAE - BREMOMAEE, 2VLEHETAIETHEED BRI EARN LG FDOLELEL->THDHIEIEH
S5 THb. AT H2HHTRMMIIOVTH, HHMESN TV 54, Hll2H25)2 TO A OY;
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This paper highlights the changes of the description of the Government Annual Report on Implemented Measures with
Regard to the Oceans. Taking into account Article 16 of the Basic Act on Ocean Policy, more attention should be paid
to the relationship between the Basic Plan and the Government Annual Report. Article 16 states, “Bearing in mind the
changes on the situation with regard to the oceans, as well as based on an evaluation of the effect of measures with
regard to the oceans, the Government shall review the Basic Plan on Ocean Policy almost every five years, and shall
make necessary changes”. While the changes to the situation with regard to the oceans has often been publicized and
while Councilors' Meeting reports sometimes pointed out the necessity to do so, there are few documents on the
evaluation of the effectiveness of measures implemented with regard to the oceans. This paper examined how the
Government Annual Report included and changed the results of the execution of the policies listed in the Basic Plan. It
was also found that there were no descriptions for several policies listed in the Basic Plan on Ocean Policy, and also
that it was difficult to understand the policies continuity, the priorities, and whether the policies were newly started.
Finally, this paper suggests that the Government Annual Report should be treated as an important document for the
evaluation of the effectiveness of the measures being implemented by the Government and further proposes that the
Councilors’ Meeting might be the responsible body to perform such an evaluation.

Key words: ocean policy, Basic Act on Ocean Policy, Basic Plan on Ocean Policy, Secretariat of Headquarters for Ocean
Policy, Government Annual Report : Document on the Situation of the Oceans and Implemented Measures by
the Government with regard to the Oceans, cabinet secretariat
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Chronological Changes in Consumer Attitudes toward Seafood Products after the
Fukushima Daiichi Nuclear Power Plant Accident

WA SEBLUR F172
Takashi Suzuki, Nobuyuki Yagi

AR TE. 2011 FICRELAERRENEEF—RFOREMSHICER L KENOBSENE
BREBICHTHEEEOERICEALT E. BEBE. A KEVMRBERIE(KRERER
FICRAT 2B ETDRIFELZASHIC U, RIS, SEOHEEEFICH UL TKENOREMEICET
BREEEZTOLTERCKBEEI NV BB SN IBFFREI» RETIERLMICK 75155
EE TOEBMEERELTKETIARTIBEROMEEREEILE L7, 2012FE 8RRV
2015f:lE BRI, 12—y MABESHEBELLTI T 7o r—MILPATEERLL, AEDHE
 BEFAREMEHPEEL P SBEEIBBTSZICONT. RERBTRERZECHANRESR
iatL:X‘TTékrf,—: BHEOPETLO2DOHZIEP. MBMCHVTKEYDORBEXPTEREICHTIER
BERPFROOHBIENTRERSNI, 2. BFEEP AR TIKENOLLMEICEHTBIERIE.
HEEPOHIREDEEEB V300, HEFIMHAMEMECHTIERICHLTZEHNTS
N, OB ROLIERRBEAEZEHERAT L LMEP BT IS,

F-U—RIKEHOREME. MAENE. Eib. 2 B

This study presents the results of surveys on post-disaster perceptions of Japanese consumers on food
contamination by radioactive materials from the March 2011 accident site at Fukushima Daiichi Nuclear
Power Plant and their chronological changes by focusing on concerns about seafood locality, fishing area,
fish species, and the acceptance of the safety inspection system for seafood distribution. Furthermore, the
study clarified the reliability of and awareness about the information sent out by the general government
agencies and the Fisheries Agency, which are expected to play important roles in delivering information on
seafood safety. Online surveys were carried out in August 2012 and March 2015. The result suggests that
consumer concern about the fishing area, including Fukushima Prefecture is moderate, and the concerns
about the seafood inspection and distribution system have been decreasing with the passage of time since
the accident. In addition, although the consumers do trust the information on seafood safety provided by the
general government agencies to some degree, they still have a passive attitude toward information on
radioactive materials. Further research is needed to find other effective ways to offer information to
consumers.

Key words: seafood safety, radioactive materials, locality, fish species, information
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THEIRTLZ: (F_TP<0.001), F7o, FBRESNEITo/EZARMOFEBIZEST, TXTH
HEMIIBWT [EE5L3V W] ERIETLREEOH GV A BIIHWMLTEBY (¥ TP
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2 4 K FE DRI B 72 HOR VR B AR\ A M A RS B 3 A R I H o S R
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2 EBEERTELN 132 ( 38% ) 403 ( 56% ) 100 ( 42% ) 285 ( 60% )

3ROV 54 ( 15% ) 167 ( 23% ) 38 ( 16% ) 94 ( 20% )
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1 FeocHh AL o B ARG, B0, 2012 425 A 14 HAE LT .
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Enhancement of the Japanese Shipping Industry through the
Induction of Tonnage Tax
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Trading in Japan almost entirely depends on international shipping, of which Japanese merchant fleets
comprise 62%. Most of these fleets are flag of convenience vessels, which have replaced costly Japanese
vessels since the 1980s. In Europe, the US, and Asia, tonnage tax, a kind of pro forma standard taxation,
has been adopted and consequently corporate tax has been reduced in order to enhance the
competitiveness of the national shipping industry. In order to compete in the international market, the
Japanese shipping industry appealed for the same tax. This tax was adopted in Japan in 2008 to promote
national economic security by providing incentives to increase Japanese vessels. The effect of tax
reduction, therefore, was small as it was only applied to the income from the operation of Japanese vessels.
Later, the coverage of this tax reduction was extended to the income from operations of semi-Japanese
vessels (foreign vessels that can be transferred to Japanese vessels during emergencies). This article
provides an overview of the tonnage tax in Japan, including its historical background, expansion to semi-
Japanese vessels, evaluation of its effect and discussion on how to enhance competitiveness of the
Japanese shipping industry.

Key words: international shipping, flag of convenience vessels, tonnage tax, semi-Japanese shipping vessels
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A Study on Consensus Building Process toward
the Establishment of the Pearl Promotion Law in 2016

Bl BN AR BT
Masahito Moriyama, Nobuyuki Yagi

2016 #F6 A1 H. EXREEEIVSERAZTHEICSVTRZ—HTARSNWKILLE. ZLTRA
78, [EXROREICE T 2EE (PR 28 FARE 74 5) ] (BIRRER) rAawmsh, BIRETS
hico ERIREZEIR. BEROEEEORENLE. YICEHROMI RV RBDOSEL. EXROH
HOREFDHBELZHBLLOIETEIONDTH S, A, FEILATHIERIRAEICEHTHHMHE
ERDOERBMEORAER IR, EXREZ2HDCIEEMROBBERLSPICTEIEEBE LA,
CORER. EREFXFIAFRRFCESVIRIINLTRET - TELEEX, HRICERI AL ER
BEORMARET (XA RINEMESZYEEIBRBLAIE, SSICRINERTALLE
TEEBMRDBNEZETX—IN—V DFAENPEBRLBR CH RN RS,

F-7-F:Ek EXRORBICETIEE. BS SEWK. EE

The Pearl Promotion Law was enacted by a consensus of Japan’s Diet on June 1st, 2016, and came into
force on June 7th, 2016. The law provides measures to promote the revitalization of Japanese traditional
pearl industries including producers, processors, distributors, and exporters. This paper reviews the history
and current state of Japanese pearl industries and examines the factors that contributed to achieving the
successful consensus building among stakeholders in the House of Representatives and in the House of
Councillors in the Diet. It was found that presence of a key person was one such factor. Sharing the similar
visions among stakeholders on the role of the particular industry would be another critical factor for the
consensus building.

Key words: pearl, the Pearl Promotion Law, Japan’s Diet, consensus building, aquaculture
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[EPROIRFNCEE T A | (EBRIRFL) (R 28 (2016) 4 6 A 1 H. Sk AR SHEICBWT
EERHTHRSINTHIZL, FH 6 H7HICFK 28 F R 74 wL L Tamah, HIHITsh
72

A

EHRIREE L, BEROEFEZEOREEDRE, SLFICEROI LR OTEOE AL, RO D
REFOHELZHLIOET LD THY), TOELRNFLLTUL, B, Bk (ZoMLntaEt. K

1 %Pkt The House of Representatives, Japan.
2 WU R AR 2 A B2 F 28R Graduate School of Agricultural and Life Sciences, The University of Tokyo
JEfa A H 2017455 H6H . 2 #H - 2017410 HSH
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TRUT.) OEFE, T, il IEEOHE (LT [EEREE] L)) ROEERIZRSE i b
ORI T LIERF 2 DL L, BERDAEEZR DR E OREELRINDI20, LELRREH#HT DL
AEDLHZE, TV ORIESESE N TEES, AN T EN/ 2 EHROFEOREIZE T2
WZHE A EEROE ORI NIRRT AT LB DLILEERE ATV,

Rfgld, COFFEEHETIE REBoIARRFNRRNEZEH T L0010, HIEZOCDESN
TZBITAikim O EREL L., o THEERAZOCLIEEERONEERm T LI HIET 4,
HICEBERROERICE T2 MRICBO UL, SERRICI CRRE L2 EE T 357
Ot AHELPEETHY), S CTHBREORBHMRIBE CXHHROIAILIHEDIE, ZOHOBEEE
TRICD NS T T ADRN RA BT TEOMEDFAET S (BlzIEX, Al (2008). Bl (2015),
KEME (2016) ., skl 2016) o 4B EBRIRH F A7 I 727 B AZB W TINS L F O
A RENBPIZONTHE B RELT,

2. A FLERFE R SE DI L EBLIR
2.1. BIARICB I 25 B R B, - RRGB A ORI B M A O

ADTFHMMABIEREHRITIEREN KRB IRIL, KOSV THAEL TP LR LT
BEMESNTE, AEEOWIKICAEETE7TIVHERINT 2034050 THY, F/o7av HEk
ML TORAREHEDSFERENLOE [HIZ—20 AR5 AR | EuvbilTwnz,

T ETlx, BiE 23 (1890) 4EDIB, HAREH FRALEIR ' S0 UROKEREEOIFED
TCHERHEROBERICHET A HBSN (A% 1987) . WG 26 (1893) 4. MIAARIEE * 1k
AR E R R AL (L1 1948) . BE 29 (1896) 4F 1 A 27 HICHERTEE 2670 5 [ H
HEEWAEDL] LLTEFINL Y,

H B REOENEHIZOT THEAZTNEES 13, BEHEREZER T LM A% HHL TG 40
(1907) 4£ 10 A 24 HIZMUDDOSEHE L CHF PR AL . [ EZR AR P IC/ B AL CE R
LR B OB N VR IS8 A% Tl Bl ] 2O ML 72 % T OMIER Th o7z R R T ° b,
B HONEBEOMB A ZIFATLILICI)BEHBERSTER SN LI, BHROERIZE->THEEE
ARG T REMIL L THH LR L. BHIE 40 (1907) 4£ 3 A 1 HIC [ EBRp: A A A
THEHCE T A4 2L, 5 H 13 AIC TEERA TR 2L T,

FEAZFEB LT 2, el 72 - A L, BB ER B ER»L V) Fr b lorzns,
(P91 % CHRERFBUS 2. P R CI 2 6 A 42 ] WEORENSHIILZ % AROBERERT
&, B E BRI B S AR A 2 R W22 A 40 (1907) %, EMEERBHOELED
TWwh,

H#E S ICBR L2 BOBEE 40 (1907) Eio, WIREE RS R KEERE [543 HRoH
EEATHD. ZD720IZIFEILTHE THEZHEIQUE RS0, | EEHOARB T T A VIAAZHEAD
fEERA P TEL TV D, HEESICLDE KR ME DR FEITROLNTVDHARIZES>TE B oLk
FIIRB CThorze MFOHAROEMEIL, £k - BEMG TN T, AHINMMEOEVFi72 2 mB%x
BUFFIZBEL T2 (AKE 1987) .

PO )1 5 I B BRI O FEALICREIFHL, TCENEIh 2 EREEREOG I 20EE 2,
JELR O B 5 BRI K B3 IS AN . G 41 (1908) 4E 4 AA5 =il = I8 55T KB
BF RS BRI CHEIRIE O EES GO N 2, FINE, [ZOFEERD I OBEIZIZEE —~E DD
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FEEDEAAEES75S ] (BEH 1957) LR RTWABDS, BIEFEORAE A E LT IR I & BBk 285
2R BEIOEWHIRES BTN b,

2.2. RIED SRR 31 2 FLERFE M 3E DO HAN B Fs Ll B K

KIEB (1916) SERKICHEH B ° AV RELRHEZ ML, Zhx HOERHNTESIZB L 2WEiiz i
DT T AT ERFEHL /22818 T EAMMMED SRS LRER L FREICIVAE T 2H 00O
THEBLE (A 1987),

BE RIS HE ) LI I S 72 BT Y BLBR ARl A S B 9 2 0% 57 1E. KIERFRIC A>Tk 2 LB 81k S
NCwofz, F2EATL CEBRFEHICE T8O 5 EL 72,

BRIV EBRSHASN T2 (T BiHEE, RIEPH»SE R L7z, 2, TE2 M
MOMAT LKD), WERH EBYE ORI EL LR, KOS H A BT 7 i 2 5
TENEZEIZEoTHOBEMEMSI, BEHROSRBENE BT RIZo%h o7z, S6I12, KE M.
EARMEE T BE KIS O HIF 2 SR SN B 2L X, & U CFI T k72 7K T 2 R A9 LIk L
726

Fo. PRV DWD [IIIRE ) 12koT KRB TR A FEFMT ARG S, T Ve D F B
BTSNz SHIT, FEMTZHEH 3258 B0 ELS M BE CoB B A EEr I L (FBF
1993)

AR IZIG 43 (1910) 120 P CHRIEER O/ COBERERFTELFBL T z05, H—
WA FLREA T HOKRIE 8 (1919) 4E121d, OV Y TEM7 IV EHRE KRB IRIDD 25% 2 illiks
THOIL7z. B, FRAE CHBRIEHEN EEL L CHE L, EIROAESZHICHINT 5L,
WK, KIREIROANE AR HEE FEL L CO BB TR OIS X 23S T L2 Yo 2L ME O T I,
[EEEE,SERAKRA] EHFEBERENICIERLz, BEREEOZRLKEIL. FEDILHY
DN L0770 B2, RIREZFOIFRIZIE, Ay 7V ASHAELZ LI R ERIETH 72205, il
BRE, FLE, BoRi-oERE S BEOLIEABHIILZE2TTIIRd, BB RELSELIED
TREICL . BIEE RO E ALz (A 1987) 6

BRFITC (1926) 4EI2, A2 FER 669,085 M (92kg) . A FEAH 528,085 HTH-72bD A%, BEAI 13
(1938) 4Fi2id. A= &= 10,883,612 1 (1,490kg). A %0 1,374,325 M. BAFI 14 (1939) 4E (2
k. R &= 10,483,024 1 (1,435kg). A BE 4H 1,898,812 ~ k¥ KL 7z, b, WBAI12
(1937) 4E DB & 57,464g. #iH4H 45,786 25, K FHEBSFEI IR OEA 15 (1940) 4EI121%
i 434,072g. #HAE 108,252 FI~EE L7z (%1112017)

FIHBEIROAFEDEEZ . M BN LFEOHROBINNDO LB TH otz b, WEITH TR
IREITROBFRIZ R 2 7R _AR D 2 E B BB O£ i > Tholz,

2.3. MRS BT AR B TR O L PENL R, BEHRAE BT 2 3

BRI ORI . BEEREEEIIERA LI RELT A, FOBERICIE, 2T A HERFEOF
BEM e B LB H RO T - KRAL, B IS RREBREEOF L VEHE, 55 =108 Bk b i
MrOMEHR L AFFAEL Tz Z 25N TwD (INE 1964) o

AT 21 (1946) 4 1 A2, #EAEFERFE ST (GHQ: General Headquarters) fg & Ia 1y
7oRE LA 21 4F48 4 FI2XD . KREHREEES (CPO: Central Purchasing Office) ~®if A
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DAEPIERIIZFROON 2o TNDANDOEIROWGE, FEHEICHE T2 =0y, PolidEE s, &
HEIRDETIZOWTO GHQ ~NDOHAL 3% H T HN720 CPONDAYZL A AL, [F4E 4 H
MHIEA 23 (1948) 4£ 7 HEF THE THPFE 3L, WFH123 (1948) 4 8 ALIFEN LV THFE S, A
EE 2O TIrbiLzhs, #EEHIBIT I [ L TREREEZ £7-L72 (N 1964) o

B 24 (1949) 4F 8 AIC GHQ R H A3 3RS, INEZ 72 B0 - i e A SR 24 £55
8 FZ&Y), BEIRIG | DO—YDOHIRAHBEEN DL o7205, KENFEFHARDSIFE T LAY
LV ASEQBEIRE S K EICFBIG -7 28D A6 T, TAVHEITFEESE AL, HREFD
HUDMERIIN B 7 X FZFE o 72A%, BRI DOEEAES IZON TR O T DS R L o7z, BRI
O—Y OB RSB SN/ 24 (1949) 2005, BEIREHITZEWML CRANMEOEIBED 1 #2i8
A BB ERLE IR o7,

UL, B ERAEORINAEFRESEALL 72720, EICLEBHRERORE - JREBUE DS
kobi, W27 (1952) 410 [EFREmFES (A 27 F£5:85 9 75) ] ostlesnsz P Wik
XD, R RCE AR O AR, RS E SR ESN., BB LA ERA EORIE L, B
OB B ENDINR o7z, MK [HEREAERI (B 27T ER-KRASHEH05)] T
LR R O E O MR SR A R S S NI [ 3L O K AV T OV T B AR ER DAL
IR T HIEEEIZLS T, DR O BRI T LFFMa fE R L 720 TH b,

[OETEN S | [FENAIUSFIZE AT S | EWHIRILE 2D, BEAT 24 (1949) 412 4,561,800 48
(314 %%, 1,300kg). WA 27 (1952) 412 31,410,200 18 (8,952kg). WiA130 (1955) 4E121d
6,543 B ' (1,643 ¥ %, 24,536kg) &, HHI MBS A EREZ NS, ZOHBLIEM 40
(1965) 4£0> 26,282 B (4,673 Z£# ., 98,658kg) ~e—HL TA R, EHXHESHITILKL Vo
720 CORHAL EHELBMLA (K1) (£ 1),

L2L. BBAI 41 (1966) 4F 6 Hx ikl L T, TNEFCEALRREL T CE-BEZROB I 7L —
FAI0, BRAT 41 (1966) 4121 24,342 B (23,242 FH/7H. 91,283kg) . Hif1 42 (1967) 4E(C
(£ 22,988 B (19,694 H 77 M. 86,205kg). A F143 (1968) 4 121% 20,808 & (16,700 H J7 M.
78,030kg) LA LT (K 1)o ZOMER, BEEREFILIEM 42 (1967) FH5MEH147 (1972) 412
P TRADNCZE ALz A pE, TSRS (10 =3.75g) I F&L. s, AEHE. Wl
B, AR Lz (1) (E1),

FLPRARGEZE 3 A E I A R\ 720, TS OB CF ZEAM /ML T, AT TZIUIEDLE TV
7O E—EDERE LS Do HEHOFA - B RO ORI A2 CEESHNENAETIC
5~ 6EDhb. ZOLOMILEKIZBNTHERLHRAAN2OWHIZEMEL TR T ETOMMIEIE
WIZEL BAOAEIROTEVEE THL, Lid, RHEOM CIIMEEIZILNKRELE E&F Y
TEL W20, BIETTIZENLYOE D520, AN BARE DI SNAE A 50

WA 41 (1966) FFEOEEL. FFEICHTFEAIRDSREILL 720 THIUTTE O A #EE KIFIZ A
EELNETHH2Ib DO, BRI 42 (1967) SEICXEAFEOBEIKEEROY—2TH 33,314
B (124,928kg) il 72 (1) (F1)o ZOEFEREIEETADOIIMEHAL6 (1971) £12%4-5T
BHThHo7z (K1) (£ 1),

BEIRO MR A L IR E O E OBALIS T 5720, BEERFEEHFEOTEEIZHET LS
LERHMETABOESE I, EA44 (1969) 4 12 H 18 HIC [ELBRIEHH S B E & (WBAN
44 SRS 96 ) | SAM SN (BLIRARFEF S h L FLR AR S A R 1 S R 2 LR
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AF1 47 (1972) FEICEBANAEATILT L, B 50 (1975) FE2HAE R, EEHAT NS
F A, F R 2 (1990) 4F o A4 FE A 88,619/ i M (4 = 18,753 B, 70,324kg). ¥ K 5
(1993) F oL 19,390 B (A pE4H 80,355 B 7M. 72,713kg) #¥— 2L L CHU A I T L.
FEWTFOIRIZA-TH o7 (K1) (1),

FAT 40 (1965) LEICIZBHAKED O 27D 11% %, KEWOEBOT =70 19% 2 HIHk)S
HO, ZOH. KEWHBIZEDLZERO Y TIXFEIZEEY), FHE 4 (1992) F121 3 HlEcmL
7o IR EE W) TUE. BEAT 40 (1965) 4E. BEAI42 (1967) 4E. BHFIB6 (1981) 4F ~F K 7
(1995) F12i 1 fr&, BEERITEIKED OR T LMLk o T,

2.4, FLRMEEREORMBL, EWNAEEROWMD - i AR

EAEOREFIL. BERHEREICLST, 1960 FREZPLE, BHRTIEETLIOIL),
HR B Z g S 10 SF 7 (1995) 4E 3 AL [HUBIRRAIHE HE 511 | A5 sk v S, B3k
FEEMEEO REL2SH S, FR 9 (1997) 45 7 B I HR 20 S i s W g i i kg g ks 7z,
TR 9 (1997) 4F 3 AlCix (BRI ERTE (FFdoE) ] MR E ST Fi 11 (1999) 4
1 BICH BRI PR LS, B o BEBRAR EIZREICRITS, 2212, Bk 2 Jckk o]
E R FEOERERIIHE L,

INTNVARFEPICTBRETEDFR 2 (1990) 4E 1234 213 18,753 B (70,324kg) . A= FEZHIZ
88,519 F /1 M. W HAMIX 4,720 H& o705, O kA ERIE, FH10 (1998) 121 F E
(37,500kg) ZEIDAA, A, AEEMICEELZ (K1) GE1),

ARFEF TNz 20 SEETEAESN DRV TR L 7228, KREFREERL & L EREFIE#H Ch o727
B FRK 9 (1997) 4Eidli AL 55,662 T T SFRL 10 (1998) 412 Id 6 40 Hififiid 8,255 M

%ﬁﬂj IBF ThHo/z (F D)o BWAd, N7ZUHFEFCTF 3 (1991) 412, B A #13 4,336

. B AZHIZ 30,814 HOFH. ﬂ%fﬂfﬁ (7,107 I Thotz (1), PR 11 (1999) #1121, A=
c186ooa (32,250kg) & 7% » T, [E N 4 B & (6,554 B, 24,578kg) & @ i & (7,883 &,
29,561kg) DM Fx@WoT Loz (K1) (F 1. FK 13 (2001) EICENA ER R, W
A% Aoz DAtd, A= ENAES, MIPELIIC FRARELR>TRE, FK 18
(2006) I ARIZ2 FEOKREEEA5 20,149 B (75,559kg) &7 (4 1), 19 (2007)
SENZIEH AL 50,277 BT o7 (R 1)

K 20 (2008)f£ HFRRF ) —~ > - vav B bz, K ThAE RO R 4
X, RREMCLLEEL I H VNS, BB EOE MM T IIREGH N T2 T LI
D EHRAHSS iEEﬂE’JLEET#‘DﬁﬁZLt (#£1),

UL AE 0 [ N 28 LR B AR R T00 B, EIPN A EE R 5,000 B (18,750kg) A CHERL T3
(K1) P24 (2012) FERICHABME (5 REREEME) MEIGLZEICXAARBRFOREIC
£o T, R 25 (2013) fEEH T nid. A, S, B A HAI AT EE L CEZEAA RONEHD
D, P27 (2015) AEICBWTOHRAEOE WA ERIE 5,307 B (19,901kg) . A HfiiZ 3,048 H
THY. 1990 FEMRZ ORI ITECESRVIRETHS (M 1) (F 1.

K B Cld, BRI 7 (1995) £~ FR 23 (2011) 4E1E 147, Rk 24 (2012) 4 DIk
3R T HIZIRS 2 frk, WIS EKRED 2 £ T 2 mE o Tna, 72720, LEmMmz GO 4aE
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S EOLEEROE G, 1960 UL T 2000 FEARTIEIREUIR T LTS, ZHUIFEKD
ET 1980 FFAL LA TR T O B & H WML 7-— T EROWMHESHIIEIICRLIIC
1980 £ LUK AE I & e o722 81285

140

120

100

30

(b))

60

o

40

1 D ENIBITBE kDA FE, Hill, @AKEOHER (130 (1955) £~ P 27 (2015) 4)
(g A PE SR SE B RE AR R 0. K - RIS AL PERRT AR, JSE L2 2o BRI RO A B8 H Bfiato
B, MIIRE T A1EHIE 1 H%E 3.7T6Kg LL TEE D To72,)

2.5, TS E ELBR AU E A O g AV R din L M 3BV B BBk 0 AR pE S R LT
2.5.1. AAMEFLBR

R =I5 B i 2 BRPT 282 AT o QO BRI 11 1 13, R EBRFT CO7 v EROEIE T2, &
LERZHEEHIISHTAZEEE L, UEEOFTUFHEALE (BHEDAIRATT) OT = BIZE
HEBREM AT A R L L, WO EQCRE R R 3 (1928) I B O KK O T E RO
BEMEBRAEEICRIIL 720 LAl 8 KR KD R > CER D EALL 72720 FHE TR B L 72,

BRI R KGR, HRBEIZF—ANTUT, ¥4, IL—3 T, 71)EY, AUFRITED &I
ML, HEEEBRORHEL EE ST T D,

BT BBk o0 AR REAG I R ARk T BRI B8 (1983) 4E EHIZ WD T 100 B (375kg) . A= B AH
US$3,000 HIZEL 720 “Fik 10 (1998) 4£1213 650 B (2,438kg) . EpE4H US$2 45 2,000 77 &7 -
7295, F K 21 (2009) 4F 12 133,350 B (12,563kg). ‘E FE ZHUS$1 45 7,200 5 12, F ik 25

73



E3'd

(2013) 4E1213 3,400 B (12,750kg) . A= FEAH US$1 4% 9,200 X 7%2->TWw5 (Miller 2013) . §7%
bbb, HEEEIRE, 30 F M T34 BIEREESEMLZICO220bo7, 780 LIFIE R 10 (1998)
ELBETELTOLIRIE RS> T VD,

AR, A, BIRBSREOMEOAEEIRE, F— AN T CTHEESNTWLY, BEIR. 1Rt
VTR RKOABERAEETHY, 74)EY, Ix v —THABEERIZAEEINTWD, Tk 25
(2013) FFIZBIT B EH OB RO A E R LEFEHIL, A—ANFYT7251,000 B (3,750kg) .
A US$9,000 5. A1 ¥ FA T 7 281,450 & (5,438kg). 4 #E 41 US$5,800 7. 74V KV 550 B
(2,063kg) A4 FEAH US$2,200 5. Iv»~—»300 8 (1,125kg) EEH US$2,400 T EAR>TWw5
(Miiller 2013) o

2.5.2. M TR

BIEBERICOWTIE, KIE 3 (1914) SFEICHIH B CTEMBA A SNz, 85 KM TR 7 OB FI
38 (1963) 4EI27>THE o Bt H ks o TRy snz,

WAL CTIET7 TV AR AT T BUF OB T, HARMBHEICL> TR EEOMRBREE A G S, 1§
145 (1970) 4EIZEFEICHINL 720

B EROAEIZIET BIZBWT 1980 ERICEBICII ALz, B, B ETRARHIXIE R 50
(1975) FEMPS TPV B TORIMGSIL, 7o 7B TOE T ROEEDNHRINTNEDS, TOA &
E7TVAFERIAT T (FeF) PIUTHMEOIREICHY. 1970 F£CLIRE. AR, LI RTY
D 93 ~ 95% % 5o TE7z (Miller 2013) o

FeFBICBI L BIERRO A ER LA EHEOHERIL. B 58 (1983) 41237 B (139kg) TH
A USSH00 B 5. FEe4 (1992) 412285 B (1,069kg) T A B 4HUSS$4,400 B . F ik 8
(1996) 4E 121,360 & (5,100kg) T4 FE 46 US$15,200 /i /7. “F B 11 (1999) 4F 121,693 &
(6,349kg) T A #E 4HUS$14,100 B /. P E 21 (2009) 4 123,330 B (12,488kg) T 4 jiE 4
US$13,000 H /5. “F-H 25 (2013) 4:124,000 & (15,000kg) T US$9,000 HTE%->T\ 5
(Miiller 2013) o

2.5.3. HE Dok B 2k

HENIEISHRKEZRZZRIEL T b MEORKEZRIZHAR AR LHE 2 LIZIAED, 1960 4£4C
BZAEPOHEY FICLoTHEERO—BREL TRKFEIFROZEIHD B[ SN 72 1970 £ DITITH
IRERDEEDPAIEALL . BTAT A B HEL 72T A ZABUD BRI IE ML H R L7z 720 1950
SERPEIDMER B F B TT Y RICLa BRI -7,

P 19 (2007) AEOHEOBEBREINERIL, BREAERMEDOGENL 45 TE (1,687,600kg) ¥t
QTETELTBY, FEOHROBERAFERD 0.73 J7H (27,376kg) LB TH2L I KETHS
AT H5)0

BAKBERIZOWTIE S E O A= IMRIREL TP RWIREEIZH 5, L L. MEOFEHEHE KL
JEB 2 EE R TH), mBE DR ERFELWIERS, HROBERNIHICRELEEEG255)12%-
TWho Tz, WEORFEELERFHOM EIZX), ERGHEE NS IIRoTETWAIENDL, 4
bHAEES R id R Y,
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2.6. IFUZBIF BT D& b

AR ATHBIELL TwD. IHH (2013) 1I2&Ud, [HEOEBEZHROZSMET Iz, R
THELTHBELZOPEFEEZ 572 (FEE) 1990 4£0127%0208, TN—F - TR 2L =4 ED B IR
TIURRFEERETANESZFCION o7z HHHRGBEEEEIRRLHBE E RO B BRI (L), RO
IAY =3 FBEFAR IO R o720 FHETEIHRARKROEBY 2 2) -2 a—bfrhTsy, fit#
DHEBSLVEIRDS —HIZR T LT o7z ] &),

FEE B R AR R A T L2 TS ER I R 0 9 Eo TR EH T (JHBE 2013) 232X, 0%
OIAE DT AYEER O FER O, B FEE RS T E FE K EER O B FE R O, I E o BBk
Wi O #E & EEORFRE., FHIChEORE ! CEERTS oK, Bkl KE LS
722, FHEOWGIDHILRL, M OHMIETL TS, EEEHGEONTOEIZE->T, #HED
BRI IIRECERL TS (1 2017) %,

3. HERRELK I E 2 0 <2 & B R

BURIRIL 1522 O C BB RS B COPEBBROBEIERE L (2017) THEHEARSTVDHS, AR
RFEBBBIEEE RIZL2BERCOWTHICHRZROLILEZANLL, COFETEE OHBRIRAE
B EREO A EL TR O BRI LEL .

3.1. 55 NIZBIT bk

SERK 21 (2009) FOBUESAUCLA R E S EME T CRIRIKREBICH -7- A H R 3 % B ER R B R B i
WO(DUF, TEE ] bvdo) 1 Fi24 (2012) 4F 12 HOMEZE CBOES- 7 (AAEHE) 1SH)RL
72282k, FRE 25 (2013) 45 H 16 Hi ~u&@%@A%%1ﬁbf%®(ﬁ§j%ﬁ%L\ BLPRA E O
THAIFRBEFME T2 BERETAINAR—HBEZHEREISRBLE Y,

ORISR LCHA BRI AS KA —& K. HARESRE A FE KB LEER, SEHERN
HEEBAMGEASSFHEESROEHRERIBEDOEGYE R, FR LB BREE DR
MaESFEZ, [EHRREED | OB EL ST A RBEREITo72, BN 26 (2014) 4 4 A 15 HIZH i
SN TIE, BBRER DS [ EHRIRFE | oflE . yHIBT e AETG B~ D #5H12>
WC, —RBEARWLEESEN (Bl 2017). 14EFZOF 27 (2015) 4F 4 A 22 HIZHhakE A
FRAESIL, BIAERIARICS HE S [ EBRIREL: | OflE L &0 BUF OB IREUR BILIZOWTEEN L
S, BEEEREEMNKES - BIEEFEEAVHEEToCRROMFEZEDLZ L7 (Il
2017) 6

[F4E 12 H 9 HICHfES 25 E ©, BARBERIRE S KASEMOS, SRETOBF O K TIEIA
T THY, [ EBRIRFE | 6l E L CEIFOBBREREZ ML T A RETHLLDMNEEZ P RSN
(Bl 2017) o ZOELEZ, [EAEOT7IVERIHEZIREE). ZOOIZH#E 7 THEE
REEZERER TN L. | L ea—FclEsh, Hii%f’mwﬁ% ZoWTld, INAREES RIS
cansz (L2017, CoOPEEREA, IIARFRESELEINIECHEERESHARL, REREH
- H$E%ﬁ%£‘%xﬂ£%$ﬁaﬂﬁ~%/77}v~7 (LLT TWG] &vdo) R L, LEIZIBE TR
MIKFEB LB FEEB OIEEZRD, BROME DL Eo72 (1L 2017),

Pk 28 (2016) i, EWFO 1 A4 HIZHE 190 [@EF EAPHFESN LY, BILFERER
FhE 27 (2015) 4F 12 AOEEBAE HISEEORIIIOWTRERER. BAKES. fﬁ%%%
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BEMRF D7D, FERTRAPLFEEOIIAFRERE - BIUFEGRE, HRERIRE S, R
Bz, BARKES . BFEFEL ML o TR SN EHRIRFLGE WG THRETEE D IHROOT:
(B 2017) o 1 RWG22 H10 HIZ, £ 2RI WG 253 A 11 AicZEENF s, AAREIRE
B ENEET LRI T2 IOV T RSNz 4 H 1 HIZIEE 3 Bl WG 2SR S, 2T
RIRBLE REMAL R R L, TARSN o BERERIZOWTIL, BARBERIRM & H.OE > THEEER
PLE AR RS, HABERM MM A, S EERAEMIAER FA A E G 2@ +o2812dio
T BBROEGE, L - ik N —3 2ERBRE THRREICOW TR RRELITo72,

Tk 28 (2016) £ 4 H6 HEU 12 HIZ. BREBBHAESOKERS - RIFEETS - HES
&SNz, CCTILARESE, BILFESREN,S, 6 HICERIREBEREM, 12 HI2E
FIZOWTHAZRIT W, FIERIZOWT RS, ZOBOIFRNIIOWTIIKER S K - BFEE
HMEEOMEEEIC—FE o7 (B0 2017) BEERIRFEEAFEDOAN=LHEL,

VT4 A 14 HOARGEREFHESIOUAFERESHE L CRAL, EHRIRAEZFICOVWTT
Az (B 2017), $7-4 A 15 HOERERBXICILARES R, BILIFFREISHEL TR
BHL, BEHREERIZOWTTASN, HRENOFHRXIK TLZ (&L 2017) %%

G THHAHFIZONWTIE, 4 A6 HIZ, AHRORBIOTHAHIIFERERZERIC, BLFEBR
EONERZEME DSV THHEZITV. 4 A 15 HICRESI- A5 BMAKER 2 - B EERS AR
KEIUARFRE SR LUCHAL, BERIREERIZOWT T ARSI (&1L 2017), 0%, 4 A
19 HIZAHE RS S RS S, S THFIRIEZIZOWT T ARSI, AHGEAOFHiElL
BT (BIL2017) 77

4 H 20 HIZIZ 5w BOR T S@E RS, IWREESE, BIIFEEREISNEL CEIRIRH
HRIZOWTHBAL, THRSL, BASRNOFRIIHTLZ (8L 2017),

3.2. PPl D H%

Rk 28 (2016) 4E 4 A 19 H, HE - AHREO 5 %O EHNFHEOHLHSDONVTEF LIV T,
BINFEBREICLLTRE RO BIE SNz Rkl BHRKEREXITHE - A0 - K - 3t
HEEEFEOFE THESNTWwA0, AARLD 4 R~OFHHEZEITE/T LI Eho72 Tk
HEARESHEIL, ZO4RICMATEBBEPMEFTOE, BIEOREINARKIBELNPEE, HEARTR
BHET 5720, COMREICHT2HHLT72 %,

4 H19H. B5E—wThrRERIIT, EARB - RERZE B I OERILFEE R R, S HEE
REZERICOVTHMEATo7 (B 2017) . 2B 50 5 ChAHIERITIL, kb EMKESR
BEWMREXF T —N—ThdsE LB RER BRI CTEILFEREPSEBRIRALEIIONT
FHZATV, E512, #4 H20 H, EEREILFERICELFEEREPSEBRIRAERIZOWTHE,
RO E L (FIL2017) . 4 A 22 HIZIZ, BBEIHMEHOS, A0 melAKIREZR
nEb, HEARFER~NOHBEEZRHBL T EEOREINARKIERPELHLOBRERTHLEWT
——RHEPEEE . BB HEFOSOR TR ERENHE . SR ERBOREHRIEOFH TR
PEEEI, TN ZEINCEILFERE R ESERIRIERICOWTHHEZ o7 (B 2017),

4 H27H., RiEGERMOKETMSHECTEILFERE,SEHRIRAERIIOWTH LTV, A
BT ICEBRREE RO RN TR EEFFEECHEITAIOBELL (FK112017). 5 H9H., BRI
FoOKERMERELT) 7 TIHAEES RO ERIRBERICOWCHMEITo72 (1L 2017), 5
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H10 Aicid, RER2POERIRERICOWTRHNTHRETEZ TARLEO#EKE A FKILFE R EIC
otz (BEI2017) . ZHUCKY, RiERmZBREAORFER EWRKEZBESOBE - 7 -\ —
12XoT, BHRIRBEZOZR B RIRFICH T2 EIMEONI2LE R 5T,

5 H 10 H, RAESEEMAKE MM SEICH A B RIRIL 2 4 [E BRI 50 S 1 AL G A 2250
I, BEFEREERIZOVWCeT) V7 (IR ESE, BILFEREMOREBIIMFEN kD7) B
LEN, FOH, EE—HTHEKIFEEERIZOWTT RSN (112017, L2 L, Z0H0 R
RHHRAKBET [RERICESTHENR) VMO WERTHY, SEKZ TR SEDLLET RV, ] L&
N, BEERIREERII T RSN G0 (B112017) 0 ZOIRESTA, B GT FHEEESIvb
Ffl b Cd 2 =B IR OSARMBMITATRL . EERE M2 8 58 X &5 2 Kk 52 5k B[ A5l o> b
TERRE DS [GT REEEY IV M CICERIRFERE AL S8, BIETH NE BV, |
EEEDIT AT o720

FH. BESPHEFTOREERIRFERIZOWT T REIEL,

511 H, RERZDIMNOILE - BBEIMEFOGENEONZE, F 6 A1 HOSH KD TS
WTWRIENS, BEREOEZENOBERIRIEZOFHWAEZ MG T 2LE L7z, 5 11 H, HAROZZ
DERYNCT2EMREFOP LT SHERER. BRI 7 OREMYEAbLIS HERE B ICENEE
BN ILF B R ELSEBRBREERICOWTHAL, TARLAE2 (8L 2017). F25H12H, &
HEEMKEZESHERT TV —N—-0fFTOSOEMER S#ERER I, BRILFESRErOH
RIRFEEZIZOWCHMIL, 2OYTTARY S/ (1L 2017),

513 H, REZOFIGARESLRVD, INARESENLEHEREGESSEZERIC, B
BRIRBLLE RIS T2 2B L. RAEFZERIIMET T4 272 (BIL2017), 5 H 17T HFRIOR
HE A B S CHEHBRIRI LRI HERSND, M3tk elhorze SR EOR, kb -
S COFENRLEDINE DR EEL > TE2 Y,

ZOIH%H, EFOREINARKIER2F L, HERFRIIERIRIERICONC, 5HITAT
AKL7zo TIUCEY, BERIREERICOWT, [HAEBAGRHR Y] &, RERZBRORERO LD
JEAEAD -7

5H 1THIZHEIZ 15 Ao, BIIFEFRELREREARFEE T, RIETATERIRIGEZRIZOWT
BEEBLTRIIOVWTIT b AEbEER{To7 (B 2017) ERFEES [HREIROBEIREEL 3T
SRDLIE, TOEERIIOWTEEERPRERICEH T52L2FTIO ] Koo, BEilid=l)
ANTze FNTOAB, [RERHNO BT 286§ BB %21 AN THRER TOREHEAN DT
REL 2o Th, B COER - RS LAFTNLER TR UL, FHROBEZMOILIITERVER
EREF D FELTWAE] 728, 6 A1 HEESTWAEIREOBIRT, RBOEES - KE&HEOH
FEOFEYEE o7 (1L 2017) 6

FH 17 B 30 0260 Bt RONE (A7 AMFrEAvh) TERIREERIITASR, okl
PO A ENRALL (B 2017) 6

3.3. BREOWVE DL BHF) XY oYl

Rk 28 (2016) 4E 5 A 18 H. il BMKER B SRR CTHLEINIE ST 7 O B AIE bk
HEICRILFEB RE,SEHRIRAERIIOVWTHML, 20T T AR H (B 2017). FH. WL
RS R - RAEbE RMOKEZT B 5 w R MR A R Ex BAE Yo OLER®E - ik
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RAKZERGREFHAFEOINHBERER - BIUFHREOEF YAV THR - REOT #EH#D
7zo BEINEHREPORBERBEMKEZBERGREFHMEOEARERIC [6 H1HEHEoTWLRH
REDERT, RBOFES - AXFEOAREZMLGIENTELNEI D, BEDB A>TV D,
BB, SHRICRERERKERBESOBES Y ZMMLCHEVT, #H (19H) 0 B2HKERE
KOMEERIELCHEE, 20 FCTHRERERZZEEREIRE CHRELTHEEZ V. 25971, 20H
(&) OFFERASHE, BHAOSHE R TOREASLAREHEDOTEE - LD T HEICR A TIZ R W, | &y
B CHAEL7AY, EARFEE ST TBRCHFEZHN THITICH 2 o TWAD T, Ih bR HEPE AR
KREZRBERMERTHMTIILIITER ] EOEEEZIT72 (B112017), v, HE - REDHE
SN AP EORE R, kb B ERBESHFEXIIFLED * CHRMESNLILIIR), 258, &
19 HO®e kb Bk ER B OB RESN (F1112017)

5H19H, AR ILRICTAENREOBHAKRSHIEHE, FIREREORILTFZES#E bR
WCEILSEERE,LSERIREERICOVWTHML, ZO¥TTRESZ (8L 2017) . 20k,
S RROKEZ B SBMFECTHLLE RO T IS EHRRELERICOWTHHE T
72

FH 13 [ 20 52 bORFHEPE BRMOKERZ BRMFAT, ARIREEErTERRFLLTEL T2
CEDRFESN, MELZOLE KT, ZOOHRESN: (BIL2017). 13 K 30 /rIcBa sz
R RMOKEZ B ST, BERIRELERD/NELENKEZBREPOBEHMEIRIN R, 22—
HCHKIEMERL?REARBOBERRETIIENRELN, IORGERIRBENT RIEF 49
) o

5H20H (4) 22623 H (B) &2 Cid, WAFESE, BLFERELHEGEE T RiER
DO FOEIRTIEZ CONBMABERIRINOBEL, 4R OBERRMERORHERASHEE S IR
DFEEE REFOFFORMLIZOWTIT BADLED, SLIIINAREESE, BLIFERE, B
HIERAKASEMT, BRROBFFEHAFZEEORLESZICOVTITEAbEN RSN (L
2017), MM T, REFERFEBLRILFHRET, BRIROBEFRIREHEOF LS, SR
ZACONBEAGBEERBOBE, SBOBEKRIRBLEEZOREREAZHE - SHKEOTES - AK#O
FHROHBLIZOWTE R 237z (B 2017) .

5H24 H, RiFElREASHET, BRIFRERPEE R T RSN, BERICEM SNz, LS
HBREFAHZEOPNGEE., LERORILGEE., ZOMoRELS, B IRO IR ED 5 L
& SMERAPEZCONMABEER L OB, SBOBERIRBEZOSHETES - AKHICB
FB5EE A BELIZOWTIH A& bEatro7 (81 2017) .

BB BEEOW THLZEIRAE AL -7 GT FHEEY IV (5 A 26 H, 27 H) FfEricE
RIRFLEREZ R S L7020, IWABEAE, BINFEEREE [Si@ET26 0 (k) o BHkiEZ
B4, 2TH (&) ORZHETHEHINLIE | FEFHEL T2, 5 H 25 HOAR - RyED [ % 371
T IHRBEDOSIHA (K) OFESE, KYERAO6 A 1R (k) OFRZHEIZHTL] EdeEshe (il
2017) o L2l SMEONBABEERHMEOBEBEIBR SN, Bl FRETE ST ZIUE,
[ NETRELE ST, GT FBEES IV MO REZT FICREREE L CRB O 7 )L B 25
Hikte ] EOBRIAE LIZIKFN D D0H o700 Th b IRIZHRHEREDIFEELSNAZ LR IUTHEI YIZE
PRIRELE RIIBE LRI 5720, BARE O MR ORATER THRED T NDIN k072,

G7T P EEEEEEMEHE (I3Ivh) 1. 5 H26 A~ 27T HICZEHIEE B THES, MRk

78



BABEBRERSE 75

TL. BT 725 A30H (A) 18 LR ERENTEAE S AT, [THEANETE RSN
Vit REBETHEMEEERRT 5. Rl E L T, RSO TVEEEZTHITLITEZ TR
Vo ] ERBL, TV HfESNZZ, SAUIED, EBRIREEZIL. RIS L o TRERL LB 0 A
e, S8EKDO6 B 1 HICHKZTA2ELR O, INREHESRLT., dvifgzThaL7z (Bl
2017)

5H31H. 10 b0 RMAKEZBS T, RERE/DNEBEKKEZBRICIZEBEHHO
%, BRREEENES T REN/z. ZLTHH, 14 FREIZ, B oL 05N EARE T 3%
EAFEH SN, 15K 30 B bR SN REEARASHET, ZHEAMAGBERERIERALETE
sz,

NEARNEEEPRESNIDO0, S5O H kB fRHEE TR L CEHRIRFUERO KA %2 X572
O, 18 BRI wIR BEZRIRM R B H 2 L 3870, IR —EAPSRIGENST, RiERTOFER
FHEE P A RRBICIRA T 2%, BRIRCEREZHERLA > FH 18 K 20 506 H kR H
FRICIZEBRIRE OB 2 BIE TS0 ESIL., BAREKRIRESKASELZIILOET5EEEH IR
HDBL BRI T BEBRIREEE LA TOINE TO RIS T 5 & K O B PR IR H 1 %
VANDFRWELRRFIN T, BHOBERIRMFERO 72 gL 72

NEAREEEPISZERICIERIESNDE, AEEEPBREINTHZOHROESIZERL-FEH &I
BDT =AW LB H, G EIEERBEEEOSKH KRNI EL 270, BE#HISESRIL
EHALL, %5 190 MESO S KN THA 6 A1 H. BB RS T 11 B 35 I EERIRFLE A
ER—H T RSN, BZL72, bkl BHRIREGERIEIZL26 H1 HIEZ, BEEOHTH-72,
6 B 7HIZIE [HEEROREIZEI§ 558 (PR 28 FEfs 74 75) | (HEIRIRED:) BAMSh, Bl
Affrsisz ® (Bl 2017)

4. Z5

SROEERBIE. BRIEGElARET 2B L FEOHIEIZ OV TERMIZ T 2EKICB W
Ty 4190 ME & VORI A RO CIRE SN2 E O T, BHRIRE O E 7 322 Tl
FERETED, SHICHIALEEDLEAT =RV =P OO BN ITETHBEDLDOTH o720 A
Ty ZOFBIZOVWTOEEIZR AR B7215 T, BN REHE RO ZEAT =7 VT —LOBRO%
ENEFERLELFHMO—2ThHb, ZEM (stability) 2SFEAEOFELBICBWTEEHRINT
WA, B (2011) ZETHIRFESIN TV L, SHOEEIED. FHBZEICBI 2% 435 1
OMEREE LIEZ DD, XEHEIT o7 M AT bo

LR DFEHDOBREIZEIRE VR EDRE R DWT A EZ QR B L ERLN L - MmosS s
HIETDTHLH. BHKEDHPLEHLHP T, GEETREVIFFEDE MOV T FERTILEDD
LONEEZHNTEREOE BB E ML ULEPFAEL. AEEROTRIE. FRAPEICBITH
WO E DT EAT =7 RNV =0 L TR E g2 L7223 5L Cware B S b, Th
LOTHRIL, EEROREFE 2T ENE/ZT T UL E B2 0 iE 2B 3250 & ATEY, A7 —
IHRNVT —DE T T OFEHRIEA AT,
@K ATETIx, EERIZ, BROF 4727 Tla%d, BROMICHIL GEBSZERICBIF 25 HAEA L.

BRI D T AL AETFICEGREL T0AIE
@44 - FBE A MO A E OIS EO T ThHore 2o, WHEITIL. BB #4104
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MG E DR 727 SEAG L B R LI B T BRI OB B2 SR L 722k
Q% R R R RIE, BUFOIRLIS T, FoA R o BLER i 2 38 A 2 IR 720 S BBk 0 A= B % Y

msg, 2oL EHMPBLNVETESRL &L
@IFF1 27 (1952) 4F 3 FIITE IR F FL A E S, TR ELC X

DIRED L S, FA2MEA 44 (1969) 4F 12 FIZIE IR 25% 5l 5 g 5y

DEBF A FE LT B2 D B ESN 22k
OF B EREDETIEETLHE, FHR 9 (1997) 4 7 FIC I PREEGH 55 F7 55 0 %8 15 18 H 5

B3, BISFRC11 (1999) 4F 1 FICEBRFEHF LD LS, @R, SR EELEIRLC

FE R 3 EOEREOE RS EHshz2
@\ TV B OMBGRL 22 E PR ER . WYMCBI AR B ER SR O A LRSI o CL A A bR

EChHore T EO7 I VEIRIGEE R, A ESERAL., BHOEERL 225, BEER 2 F055E

LS 7e7e, BEREZEISST5EMKES. BFEEEOEKIL. DHIOIDIIITE b OLIE%

YISy At
@ ERIIEEL IS EE THY, MG LD OO B BT B O 4 FE W AR T R TH A

ZE
@ LTk E S AL T A, BIRINT - EliconT, FBICAT WS E OB B Y

B2 DTN HLHIE
@/ NSV EIFICEOLE, [EEREWZITAR ] LW E O BN 7 I3V BEEROEH - LA

RKWIHFGTHIE

INBIZDWTHAT =7 RNT — DB E AL 7228D, GERIEPIFICEAZ—DDEET
Holzbnz b,

¥, OROBEHREEEL R, TR EHHEOREZED, HOOBEOHPEIMNIBTLER T
Ao COBZEND R AT =7 RNVE — DN E o7z 05h, B S THE B EATZE
HD—2ThAH). BIEHILR, FATE O BRI OIL KIZ. H 5L OIE KAy Mo T
ER SN TEMT A DD, #E (FIZIZIEA 40 4£48) (IR ATE CTHELRO A i B FI2 L2 AT
THERBLCVL, MO T EIZ. EEPIEALZIZD» 0 bOT GBS E L R—ATIL KL RV 20
WAL A DD, TE, ROEOENTIEHRERN R REPLEBREORELEHAWMAL., &
LA L7220 bS Mg 2SBIEL 2 old, BEFRULUSIZ . TS 8RB ICH DT s — D
DEFEEVZD, 72LEER, AR, BIEEIRRE O FEELR, P EEORKERREO
ODEHEENERL TS, oo =AM TRT TV AHR) ALY T EHEOW FEE RO A i EH Tl
HARTERL 2B IR E SO BB ERELN TRV, ZOOIRAE DB BB HEEEE DL
T TIEI RGBT AH RO — U DSH B R IRM AT AEEL TV D, O REEEOH T,
FIHE IR A FUE RS- FATEAFREL T RE T2 L E D HHE) IO WTHEI S RE
PO RHAFFL/-28b, AR TEICEAZ —DORRITHZLNLTEA),

F7o, BEREEITINCE-TIL, RO GELR>TOBLEMEZF TR IRELFTLTH VTV
LMDEN O RENZ T HEDMEDH LD (FIZXEW LS LEREIC B 2 E R & EES
DUFFEEY L AR O HR L O M OB EMIERA L7288 (2014)) L), bS5 RIBIGESNIz,
FRk 28 (2016) 4F 5 HIC G7T FEEEEREEEMASHE (Wb FPERPEO=EEEE CTH SN
7ol ThDH, BHEREHEIEHEO M THLMEEETHIvMHESN-Zens, BHREEAEHED

BRI BUR & FLRE 3
FESR LA E S, R
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TR AR - B BRECEICN T A2BF OB A, BEEREEETO AL DHE~ORL, i
EEOBROERNTE-VE, BHROATLLHNREEOT ALY, GROARLT TR EOk
& R E LD TR LT REE AT E Vo FIvh T T IV EIRO T OVE Y DS EAT S, NS
& EE MO T % i AR S BB S, A EE AR EABA T L2707 T ATTIVIA L0
BRI I UARBREE DS FE ST e R0, B 0 R AR S L BR D R A A 72 ATV D15 0 S B AR R Al
FORBILELHE SNz WEARBTRIZIDEVHFHEICTEES72DOD, INHOHEHEFGL T,
FEEET IV MO I EHRIERERIIR TS LRETHLE, 5550 ExT & cik A
SMTze VIV MBRIE, ERKAILIST TR N2 EZHND,

B OFEBNLFR 20 (2008) FEOAEY S IR IERLE OIS/ TH LN WS RIS
K ORMIFEFE & (COP10) 231K 22 (2010) 4EICEAENCFHERLIHEL T2 ens, EaH#
B AL—RIZL7 %,

LIS O EIER 7Ot AZBNTIEF — /3= OREREE ThH o/ bV 25, ERPVEBRL
E&IZBW TR LS503R TELDIEENGFIET 5o INHIL, EHIEERGET A4 ELN
T B EBRMRE M OME, ERYLTAT1T7%2BRNREROLELLCTERTA1EE., o
EHEEOBASMESRRE T AEE, SOICIRERICBWTHE NI TRARY & 25 0912471
¥ERETHY), ETOBRICBVTEERS 2OoERESTIE T A2ZEDROLND, TD20I2F. &
FZOLDIZHTANE R TR BRI E720DB IR H#EITREDT 7)) T -3
CHEBEDE B2 D, PIZIEMEAM (2016) TIKREICBU IR ERABEEZSITL. GEEREHS
72O RSO R E L EHEBRE AL OOF M2 EDLT77) T — Y — DR EINEETHLHLL
TWb, S EOHBERAEHELZOCEEERBRMEEIIBNTh, FSEERLLTHRET 23—/ 3=V s
HELTEY, TSR O— 2D EHESTW ez 59,

BB, SHOF—ATIE, KPS RIUSHEEIZEREELINOGFETH), ZOEKRTEHE=
BRI GEEL OO 77 ) T —arikiE R L E O R TEHVELD, EEOHMTIIERZ IR
FTHLEERD—BEhoTnbHTIEE = E T LY FEZRLL TOUBIEL TnL, $RERIIBITLE
BHEEOTBAED, ARTEOBESNTHEZEL. HREEMO L FEZEIEIDONATTINDOH
R TOBRDSIZRTE TRFEZ D72 R>T D, ZOIHRERITHRSENCBIT A E S EO#EET
LIFLIEBIE SN T 5, BIZIEFE 20 (2008) EOAMERRIMEIEAR T, 26 (2014) 4F 0> Hl 5
ARG e R, A4 OBE L EYIE, Tk 28 (2016) EDOBAERR 2, OBEBVEICBNTL, &
ORMIIBARDTIEL T, Ml (2014) TI&. BOEEBBEREICBI 27737 =8 =412 b H
BOFEEEFEES L7202, EBRIZLLERT TICEEZEIRIT [ERo7Tu771V] 2, BUA
ROME#HE TICEEEZEERIT [F—IV AN — | OBEWAERL L0, EEOEB VT
EZDIHRERD T I EL TR WEIR RSN G, ZoX)%em, AfiCid, GEEREEOK
WENREET7I)T—F—THYHh DY FE TUHAH VY CEELZESRIL, TLMREMALZLIC
REDFIEL T,

b. G i

INETRTELB), BB ZHFEL TUR, FLAENI K R E IR 2T A 124
L. W@ O M2 RIFL TS, AV CORIMEIRO L RILR, Wi BRI E B RO
anE O 2o T, AENCLZEBROME MG A HIIHN, BAREDOTIVEROL 2 TIZEKTL
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E3'd

720 Fo. FEIOBFEREIE S, FEOHHEL TCOMMIRE>TETCWL, LeLADS, &%
R T DR S i L TR T L7281k w2, BEERIIHAZ R T LD R LT b0t
S BAEIKRE L THEAEL TV b, TOIIRIRMO P CTRRE O G EIER S ICL)., B4 #E
BORERE. WNICEHROM T RO EO S AL, BB ORESF O ELH L2 LT HER
L7 B BRIRBE AT 28 (2016) 4F 6 1 HICHOZL 722813512~ 7z,

ARl O AR E I LY E R )7 A FR O SIS L Es iz, T2l REHOBEZDLD
WZINZ A ES TR S 5720100 SN BRIRBEE L DL LT 28 BB O 7oL 2B »
T BREPEBEZDOCLBURR G R E Va2 G 52D TEEEZBND,

ETUL, BHRREEIDOTRRIL. AREHROKR (ThbbEr Lk a) 721 TedE
OTTEA (BEBT 7RSO R TR SN EROIALE) bEINTVDLESE R
£9o BAENZBWTIE, ADOEZRAEESLIHEMIEE OH.LERD7-O DM A D, W~
DOBHLEIRNG 1 EL VRS, BEERFEEOHF.LOMN ZMHEN T HIENEEREE LTS, BEHRIE
W RO Z OB 724 O B R 7O AT E RIS LR 5,

HATIE TREIL | 281k TIEARLRBERL G RIZEATONTE /22O, [THEEDT
BT FE)T A= RER LT O AT ANIE L WeT 2ambHs (FIzIX L - 43 2008) o 4
M OAZERERD REL | IZEELREETRL. KL, AEEREOCRRE 77T —5—
THN P ONHE THHL VL OIRMEINZDZEICERPFEAEL TOL IR L7225, SO X %1E
EAWMUT [REL J ICXBFTBEEOT A7) T4 —% 0] L&D H TOERDPFEALTCVDLENE
bo 7oy TREIL] 2479281, TLOAN TA TR R, BN GEE»S K AT —2K
W =L DBIRDSEEL . B EEDOTH IS NEIATONAT] RIS E5 &b ETET 5,

FERE, BEIRIRBE OB, P28 (2016) 4F 8 A 2 HIZIFH K 5 B2k 4% B3k 3 A3 B 1 S,
[ 5% OBBRARET R IZOWT | BRI RS, ENOOEIEFE 8 ARICEMAKES . B
FESEB DM HAF RN T 5P 29 FEFRER BB SN /. BPH 29 (2017) 43 H10H
IO H R LR R EL G E S S, [ FLBRRELE O IEAR T 2 Ml onT ] BRI S, K
BREFRMOEREZSTZTERATH OB EREN HOON P, T2, HARTFHPHESH, EOHE
HRBORDSHLMCSNA T 29 (2017) Fid, HEMEBRIEEBAN 2SS NG 40 (1907) 44
5T 110 L WHEICHzoT VD,

I, FIRIRELEDS AL L 722812 8o T, ESiE - FUERZESR - BMOKES - RRIFEEA DS
BPR R G S T B ICE R BUR IO W R ATV BUFICEAF 72 HBRBUR AV EOLIL, HIk
BURIZBMR T 2R ERL T HOMRVEL LA ENHLPI 572,

LB, ARMEIAEEOMBIT T ELFHNECHIE T IO TIE RV ZIUIDWTIIHEZ, D
TEME DI EER W IE DS E S, BRIHDSHELZ LA Rrs D,
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BABERESSE $£72
F 1A ENC BT 2 BIRO LR, Bl WAOHER (1A 20 4£~F5K 27 4)
£ Lofas [N
3 g | omm | o | anm | owE | em |awm | we | S0 gum
¥ (&) (EHFD) | (D) (B) | EAM | () | (B) i) (M)
EA120(1945) | 107 733,500/ — — — — —
AAI21(1946) — 387,6001# — — — — — —
AAI22(1947) — 335,200 — — — — — —
WAA123(1948) | 187 50,3001 474 16 34 — — —
WAA124(1949) | 314 4,561,8001# 404 405 1,003 | — — —
WAA125(1950) | 359 6,466,200 1,247 1513 | 1214 | — — —
WAA126(1951) | 700 | 27,452 7001 1,501 1552 | 1,034 | 04 | 575 | 1,343
EA127 (1952) — 31,410,2001 1,883 1,747 928 03 | 273 843
EA128(1953) | 1,016 3,554 1,966 1,858 945 54 3 62
MEA129(1954) | 1,356 4,504 3,241 2,664 822 39 3 78
EA130(1955) | 1,643 6,543 3,840 587 4,860 3,633 748 47 10 210
FAI31(1956) | 1,734 7,099 4961 699 6,555 4,842 739 46 15 321
FAI32(1957) | 2,574 4,457 2,540 570 7,338 6,030 822 37 18 482
FA133(1958) | 3,001 10,416 5,169 496 9,303 6,458 694 66 96 1,457
FA134(1959) | 3,080 12,491 5,880 471 11573 | 8719 753 45 119 | 2,656
HAN35(1960) | 3,484 12,909 8,717 675 14,459 | 10,973 759 40 158 | 3,976
BAN36(1961) | 3,603 21,291 17,669 830 16,155 | 12,883 797 72 | 246 | 3431
BAN37(1962) | 3,780 18,349 16,877 920 16,619 | 15055 | 906 | 202 | 457 | 2,265
HA138(1963) | 4,038 21,418 21,638 | 1,010 | 19,772 | 17,004 | 860 | 134 | 419 | 3,119
BA139(1964) | 4,257 22,594 21,954 972 20,929 | 19,806 | 946 | 190 | 622 | 3278
AA140(1965) | 4,573 26,282 26553 | 1,010 | 23,043 | 23,091 | 1,002 | 304 | 905 | 2,978
WAA141(1966) | 4,662 31,366 36,782 | 1,173 | 24,342 | 23242 955 | 382 | 1,248 | 3,269
1BA142 (1967) | 4,666 33,314 30,821 925 | 22,988 | 19,694 | 857 | 325 | 794 | 2442
EA143(1968) | 4,606 29,857 20,396 683 20,808 | 16,700 | 803 | 826 | 1,448 | 1,752
144 (1969) | 4,226 25,868 22,600 874 | 21,666 | 17,337 | 800 | 893 | 1,496 | 1,675
iAA145(1970) | 3,635 22,769 20,105 883 19,174 | 14,478 755 | 442 | 1474 | 3,333
MEA146 (1971) | 2,962 12,960 10,823 835 16,973 | 12,372 729 | 723 | 1,315 | 1,820
FARI47(1972) | 2,823 11,279 13,893 | 1232 | 16,922 | 13,932 823 | 676 | 1,550 | 2,293
FA148(1973) | 2,527 9,184 16297 | 1,775 | 12496 | 17,655 | 1413 | 530 | 2,175 | 4,103
FA149(1974) | 2,196 7,972 14473 | 1815 | 10,377 | 17,092 | 1,647 | 655 | 2158 | 3,294
FAI50(1975) | 2,176 8,096 18510 | 2286 | 10,165 | 17,487 | 1,720 | 1,104 | 3,147 | 2,850
BAI51(1976) | 2,175 9,006 22,158 | 2460 | 9635 | 22478 | 2333 2359 | 5,037 | 2,136
PA152(1977) | 2,131 10,284 25456 | 2475 | 9329 | 25244 | 2706 | 2355 | 6,413 | 2,723
BAN53(1978) | 2,138 10,023 22,128 | 2208 | 10425 | 25681 | 2463 |3,468 | 8270 | 2385
BA154(1979) | 2,078 10,703 32,176 | 3,006 | 12578 | 31,508 | 2,505 | 3,650 | 10,030 | 2,748
BAN5(1980) | 1,941 11,292 46,062 | 4,079 | 12,734 | 50,831 | 3,992 |3,931 |15,151| 3,854
WAA156 (1981) | 1,953 12,230 48,925 | 4,001 | 11,879 | 53,441 | 4,499 | 3,649 | 14,988 | 4,108
IBA157(1982) | 1,958 13,828 47817 | 3458 | 12,320 | 50,861 | 4,128 |3,988 [12,803| 3,211
AA158(1983) | 1,996 15,339 59,825 | 3,900 | 16,584 | 67,248 | 4,055 [10,229|14,768 | 1,444
IBA159(1984) | 2,029 17,109 65,682 | 3,839 | 18,904 | 81,868 | 4,331 |13,913]|17,823| 1,281
EA160(1985) | 2,048 16,441 57,833 | 3,518 | 19,581 | 81,415 | 4,158 [10,361|15,845| 1,529
EA161(1986) | 2,105 17,748 53,571 | 38,018 | 16,276 | 57,210 | 3,515 | 9,536 | 13,576 | 1,424
EA162(1987) | 2,107 17,599 51,413 | 2,921 | 14,192 | 46,199 | 3,255 | 6,190 | 13,035 | 2,106
A163(1988) | 2,144 18,753 61,163 | 3,261 | 12,022 | 42,408 | 3,528 | 5,539 | 15,738 | 2,841
SR (1989) | 2,110 18,433 62,187 | 3374 | 12,531 | 49,344 | 3,938 | 5,195 (22,357 | 4,304
SER2(1990) | 2,112 18,753 88519 | 4,720 | 10,376 | 52,620 | 5,071 |5004 [30,391| 6,073
SFRE3(1991) | 2,098 18,112 84919 | 4,688 | 8,667 | 48772 | 5,627 |4,336 |30,814| 7,107
FER4(1992) | 2,090 18,334 77906 | 4249 | 8990 | 51356 | 5,712 | 4256 |23.243| 5461
TR (1993) | 2,086 19,390 80,355 | 4,144 | 7,986 | 42236 | 5289 | 6516 |26538| 4,073
FRi6(1994) | 2,087 17,305 78,043 | 4510 | 7259 | 40,766 | 5,616 | 5545 33,857 | 6,106
FR7(1995) | 2,052 16,888 68,603 | 4,062 | 7365 | 38218 | 5,189 |5285 (23,152 | 4,381
Fpi8(1996) | 1,995 15,084 54858 | 3,637 | 7,934 | 49,468 | 6235 | 587432952 | 5610
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A
Al

TR (1997) | 1,921 12,882 57,787 | 4486 | 7,156 | 55,662 | 7,778 | 5,959 | 37,539 6,300
FR10(1998) | 1,777 7,705 35289 | 4,580 | 6,415 | 52,959 | 8,255 | 5,902 |33,872| 5,739
FR11(1999) | 1,772 6,554 27,884 | 4255 | 7,883 | 54,369 | 6,897 | 8,600 | 36,514 | 4,246
FR12(2000) | 1,673 7,975 29220 | 3,664 | 7,372 | 46,755 | 6,342 | 8,662 | 35,199 | 4,063
FR13(2000) | 1,633 9,204 26,063 | 2,832 | 6,989 | 36,612 | 5238 | 8,906 | 29,100 | 3,267
FR14(2002) | 1,550 8,509 23081 | 2712 | 6,696 | 32568 | 4,863 |11,161]30,991 | 2,777
FR15(2003) | 1,403 8,415 22361 | 2,657 | 5,713 | 23,734 | 4,154 | 9,853 | 30,916 | 3,138
FR16(2004) | 1,433 7,789 18597 | 2,387 | 6,054 | 26,630 | 4,399 |10,508]31,296| 2,978
FR17(2005) | 1,376 7,692 19247 | 2502 | 5,649 | 28,762 | 5,092 |18,199]36,605| 2,011
TH18(2006) | 1,283 7,295 18,158 | 2489 | 6,407 | 31,678 | 4,944 |20,149]44,185| 2,193
TH19(2007) | — 7,260 17,988 | 2478 | 7,478 | 34,128 | 4,564 |19,186]50,277 | 2,620
T20(2008) | 1,050 6,350 13280 | 2,091 | 7,094 | 30,649 | 4,320 |15522]41,614| 2,681
212009 | — 5,871 8449 | 1,439 | 5960 | 17,689 | 2,968 |14,841]29,597 | 1,994
Fk22(2010) | — 5,677 9,700 | 1,709 | 5804 | 16,302 | 2,809 [15,533]31,426] 2,023
Fkes@oll) | — 5,201 9428 | 1813 | 5166 | 16,742 | 3241 |16425|33,237| 2,024
Fed(2012) | — 5,256 9903 | 1,884 | 5884 | 16,689 | 2,836 |13,508]29,593 | 2,191
Fk25(2013) | 722 5,436 11207 | 2,062 | 6224 | 18939 | 3,043 |13267|35277| 2,659
FR26(2014) | — 5,202 13554 | 2,606 | 6,289 | 24,742 | 3,934 |13,223|38,687 | 2,926
FR27(2015) | — 5,307 16,178 | 3,048 | 7,216 | 32,236 | 4,467 |14,606|43243 | 2,961

g AR AU, AN 20 SEOKEEFFROR (A48 [FBREESEOBLILIFRADOTT] p19) . HEHI 23 4F~ 26 4F1F [HIFRNIFT 7] p80, FBR/E
FEREIE. DR 20 4R~ WA 27 48 LM A JRAE MR ZOMO AR, MSEBI BT E A, S - FMSR AR R, SR A E RO A
WL WA 23 4R~ 25 AEIAETE [5SAs INAIEI S5 5508 ] p168. oMM B4 E Bt

. WS - ARHSEEERETIC B AR E RO AL 18 ETH T L, LB 5 RIS~ DML ATOMENTOIN T D, FERIZD
WTIEIEAL 20 4~ 27 £ O7 =2 1d, HTREUEATHL, Eito7—213. 23 £ ~IEH1 25 FI2onTid, 5k BRIEZSGREE  H05%] B0
5 [EZEGH O BRG] 09b, [EEk] 25F Lz B 26 £ LERICOWTE, MBAESRNIBI 28 koMBME GEMMIZLTS
NCT02) OHB, HEA 26 SE~IHA1 36 4213, [RAAEIRROBIMEIR (LU CRVbo) | & [RIRER RO EZR (N TL72b0 TREZER) ]
? 2 FHAFF LU, W37 ~WEH1 50 4F1, [2%k (HAEHR) (ZoMliobo) | ROY [FTEREE ] 2RI, BRI 61 F~IFH 62 Fid, [FEHHFEk
(BhEERC) (Z0Mobo) | RO [EZREG ] ZERAL. 1A 63 £ ~Fi 11 413, [FEMEFRNTL TR0 (Z0Modo) (Zofobo) ],
[FEMERIN L2000 (ZOMObD) (Z0M0bo) | KO [EBREG ] ZERAL. P 12 F -~ 27 i3, [EHEHRNTL TR0 (20fl
DdD) | KO THEBR | 2RI CL R EL7,

—

LZE A 12 H1H (18584 1 H 15 H) £Fh, Wif 42 (1909) 49 H 16 HA %, WG 6 (1873) FIZEAKL, f1=— K
B, Vay A AT RYARECHEE, KET Y)Y RFISRELL, WA 15 (1882) 12 25 il CH BRI RS2
HARANEL CRADBWEHIRERY, 20k, FOUHBE BRI KBREHOLHAOBWEROH—AE Thor: (AH
1987 /) .

G54 1A 25 H (18584 3 910 H) AEE. WAAI29 (1954) 469 21 HAE . %46 06 . I BOTRAL AL Mk 5]
L. BIi 20 (1896) 4 1 A 27 HIZHFFF4S 2670 5 [ECBRFEMAE ) LLCR ok BIER RIS [HRPOLILD E & HHT
LHTTBAMANET | LR RBEG o7, [FIKE] [ CHRIET SRS | LIHEN . HIHORIMBENT TR, I
ORI IL, SR R R, KEBRHER LI

Wi 27 (1894) 4 9 1 13 HIHBH. WIi6 20 (1806) 4 1 JJ 27 FEGR. HRREES 2670 % [JOBRRIMAE L] % - 7kl
FMAAEH.

Wi T (1874) 4 3 1 17 BAREIT KB AT e W13 27 (1804) 4 T S B % A, AR O O A
BAKS A, Wi 29 (1896) 4 7 FMFFEICRE, WIA 30 (1897) 47 7 1 10 FOUSOA B K S BRI A EA T My SR A3
W4 7 17 FAKEMADT T, DI 31 (1898) 4 10 FI 31 I BSHET . MTGH 4 KR UIES . WA 36 (1903) 4k
ARETLRHE, BTG 38 (1905) 4 4 H 25 BRI, (RS IS B RSB B9 CRORDIZE) . BIE 40 (1907) 42 4 7
24 FARMRHN . W16 41 (1908) 4 8 F 13 IS0 BI K S W B i S0 BR P A6 SRR AC., D36 42 (1900) 47 6 F 22 FILC
36 #THi %,

NS 4 OORERFIZ. BIA 40 (1907) 4F 10 A 24 HIZ [EHRIPEME: ] LTSN, 3 D13 29628 5 ~55 29630 5&
LTKIES (1916) 4F 6 H 20 HIZHFRFESFSI, 4 DHOLDIXE 30771 5L LTKIE6 (1917) 4F 2 H 15 HIZHRRF &S
720 HETH 30TTL i, TR Bo0ik T¥—25t] LHHERT, BRI E 53 TR OEBERL Tbe

Bt 13 (1880) 4 3 A 16 HIZ S IR S EABN (BUEQMBNT) THIN, TOf. BHIH RIS CRA TR
HEAOIEE (T o720 KIE 13 (1924) 4 8 1 3 Hiffi:.

(S

w

Iy

(o2}

[e2]

84



BABEBRERSE 75

7

©

10
11

12

13

14

15

16

17

18

19

PLERME ARG AT 28R T 2457, BTA 40 (1907) 4E 3 F 1 HICHIES, [W4E 7 A 27 HICHERF4 12598 5 [/
VBTSN Z BLER A E FIA T A OVER | EL TN, L L, RS 40 (1907) 4E 5 H 13 HIZ L 725 37 45
38318 % [EERATIEH | 122V Tid, 52 HENOFEE 10 B 24 TP 25 L 725 5F B A5 40219 5 [ ELERIE K
Wil AR E SN,

B 41 (1908) 4£ 9 A 2 HIZPE I & O & B AR O B L hEN T WD,

i 18 (1885) 4£ 8 A5 HAEF. Wi 41 (1908) 4 HUK = WG 3 BRI T L CRRM S, TS O T ¢, HIkE
S RAALAB OB RIS AR T ISR L. BRETWRE (B @EE) CHRMEERMEEICETFL, TS
(1916) FHEME BRI B 37 (1962) SEAVNARTT - 7—b o CHBEB BRI TUOFAMTRE, W1 43 (1968) 4F 12
H 25 Hill 75,

JthE (BARE) Lid. EOLEOHOETEFINC, AN O I TR0 8 T2 B R - BUR S TR MM 2 &

[ 75 [E CHEJE BELER AT & T H5 1 2 i AL S0 72 K IE VA B B O HUG MIAS SRR SRR SN TV B 0s, ZhUcEiud, 5 V%D
FEHE AT 14 13D A 24720 1,500 F, 6 IVBRTRILC 3,600 HEEN TV, 5% O & A% 20 50 HAEE O Z DR
2. BEHRASENUIE OB AR M ThHo72 0 S0 ThAH). ] (FFT 1993)

(JFF 1993) p268 5O 6 KI2LpL, 1 HOE= 5, HE .65 5OHEE (154 14%) &, KIES (1919) 42
1,500 [ CTHo7zbd7As, KIE 12 (1923) 4£12 1,300 [, BAAI 3 (1928) 412 150 M. FRAI 7 (1932) 41230 M. BEAI 12
(1937) 4F12 4 I, THAT 14 (1939) 4F1213 2 P 50 $RICEFTTHL T 5,

HIAEL S0, 8 kI R DLAT O 2 5 B3R /0 PR (B4 6mm i) 25 CThorzb Bt ang, BBkt [ HE
AR ERPEBEE]ICEDE, EAE40mm O EBRIZ0.0366 L EENTHEN, 14 =3.75g THMET HE, 0.0365 4 1F
0.136875g L7 %,

PR E PR 4.50mm OBREE S AL, 669,085 fHiE 92kg. 10,883,512 fid 1,490kg. 10,483,024 ffiL 1,435kg &
T2bo

{4 1 L0, [Codifid, BRHROEROBHEZHEL, BOICEHROBEOM EE2XY, boTHEHEOHE D
PRHEE ZAUC LB E RRIFOFREICHE G THIEEHMET S ] LoD, ik O 1R EI LB IS BOR & BBk E R IR #LZ
HiEL72bDTdh b,

BUfEL R, IEH 20 £ OB ETIT/NTE (B 6mm Kii) 250 Chorz (B 2017.p95) o HIRHIBILD [EIHHYA
A - ERRSIR ] 1CkDe, A 5. 7Thmm OB 0.0760 ML SN THEY, 1 A =3.75g T3 5L, 0.0760 At 0.285g &7
%o

PR BB AE A 5.7omm DFREMGE S AEL V. 4,561,800 fillx 1,300kg. 31,410,200 filid 8,952kg &7 50

BEHOMG AL, BEOBEEITEYFA—ML, ZvZLASOESIEA 0T (25.4mm). EXE (4 (3.769) ) [
(3.75kg) | %, ERMIEDNCTVD, EAETY, [FHEik (PR 4 FEEE 51 5) 13O [FHREEAS (T4 £
A 357 ) | WIEREE RIS, TERO B EO AL FHaE AL DAY EFR FUZTL0 0.00375 5] LHESN TS,
DRI ZE S0 MEEoCTUSR, BINCh 2o CEBIIGE O R FICMA TE/ZbA EIE, —#L CHRAINZBFEICRY), ZhE
A ERSEE SNDLICE 7D THL. EOZBHEHELUROILELT—ZEL, Wb [BEFRHSL ] 213U DE$ 57 5%
DEARDPIGTHN, BB Z 0780 THHIER ] 02O TOEMIZ, TOELRONRLRE, TALFELELPLEL
DAE EEREOBALEINE KM A B EOELE T REL T, EIEEL TOMMIRIE D 742553 /3 AH - 72 1
fo, ZLTEEDSZO—BEHELL-BRIL. DWICEDYEEIF 720 THS. ] (FFF 1993. pl4-15.)

Tk 24 (2012) 4 12 HORHEFEARBRE TR E RGBS HABMEIER L7z, HECFHRMIEE. Fl24 (2012) 4121
8,300 MZENAA TV =AY, BHEZ AR DRI4ERIZIZ 10,395.18 FICHIfEL . “Fk 25 (2013) 4F 12 H 30 HIZIE 16,291.31,
i 29 (2017) 4 5 B 1 HOM#EIX 19,310.52 FEz->Twa,

SR 23 (2011) 4F 10 H 31 HIZ 1V 75.52 Mo Efm iz 2 72Mid. ik 24 (2012) 4F 12 A 28 [1Z 86.32 M. K
25 (2013) 4£ 12 A 30 HIZ 105.37 M., F1k 29 (2017) 4£ 5 A 1 HIZIZ 111.45 HE%->Twa (HEHHOM - KFVALLH
i) o

PR 11 (1878) 45 7 A 15 HAEZN, HHEMO W, WG 38 (1905) 45 47 B K S A KB B S ORE A L LT
L, B S ERATICE . WA 41 (1908) 4ETH I & BRI AL R Z B MG, RIE 2 (1913) £ =BG D%
FLCAVRAY T TV AT, KIE S (1914) M EHETAEDD, /STFIIMD). KIE4 (1915) 4554 TH
W E S FE R, KIE 5 (1916) 4ETE I HT T HB R RV, 74Uy O oy 7V A S CEIRFRIEO fifli. KIF 6 (1917) 4F LK
BEE TR OB MA KD, T4V AV T S E A +5 07 HEA L FBUFLENR ST, 7= B B Bkl
WFZETA RE Lo BEFI S (1930) 4E 12 AICH R Ao/ I B BRZ R TR L. W CTIALEZR L. LA L. ¥ TUY, T A—
SRR, igEGESELCL BRI 6 (1931) 4E 10 A 31 HifZ:,

[2.6. HEFMC BT B EIRO L FEIL R LT | 120wty Bl 2017 [HRASE OB PR - HEREUR & B R AP ] p147-153
DEELV,
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86

[EFEmnE, BmEREWZIE90% DL EAHAT IV EETHY), #IHEIR K TH 800 M D EFETE L Thorz. ] OFtk
(ZEJ# 2013, p60) o
R 22 (2010) D% H GDP CHENZFRDSE A PRV CHEFREE 2 (L o#R B KENC 2720 BRFD 42 (1967) EFEOERTI#H T
FATE A PE A TR T GNP S 2 il oo TUR, 43 4 RNIZFRAENI ML EE 2 (oM DL 72,

[HEAEREPICR T, 7IYEHAH 70 - 90 f . MEEZRAY 150 f2M, BEEEZEAT 100 M. PEFEKERIIGEE
LCH0EHETAE, EREERBILR 400 BHELRD, EEKEVHIZETEEHETrOTORGTHL, PEIRKETRO L
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Analysis of Oceanographic Information as a Co-benefit of
Marine Renewable Energy Projects
— A Case Study of Japan’s Ocean Current Power Project
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A.H.T. Shyam Kularathna!, Ken Takagi?
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Despite their high potential, Japan’s coastal and offshore Marine Renewable Energy (MRE) projects face
considerable local stakeholder opposition due to lack of marine spatial planning. Creating positive project
impacts has been identified as an important strategy to improve the social acceptance. In this study, a novel
way of creating positive impacts among stakeholders via “Sharing oceanographic information obtained by
the condition monitoring system (CMS) of the MRE projects” was proposed and analyzed from technical,
social, and economic perspectives by using Japan’s Ocean Current Power (OCP) project as a case study.
According to stakeholder interviews, focus group discussions, other secondary data, and oceanographic
information demand and supply potential of the CMS, three possible options were identified: (1) no
information sharing, (2) sharing all the required information by improving the basic CMS, and (3) sharing
only the information obtained by basic CMS. “Monetary costs and benefits”, “Improvements to the ocean
observations”, and “Stakeholder engagement” were used as decision-making criteria. Technical and
economic feasibility of the proposed system to reduce the existing information gap was proven in this study.
According to stakeholders™ preference levels based on the considered criteria, Dempster Shafer-Analytical
Hierarchy Process (DS-AHP) model results indicate that “sharing information obtained by the basic CMS of
the power plant” is the preferred option among the considered stakeholders.

Key words: marine renewable energy, stakeholder acceptance, oceanographic information sharing, DS-AHP
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1. Introduction

With the technical developments, new renewable energy potentials have been identified and
Marine Renewable Energy (MRE) is one such new frontier (NEDO, 2014). TEA-Ocean Energy
Systems’ (Huckerby et al., 2012) has estimated the different marine energy potentials globally
where extractable amount of power from the marine energy sources is significant compared to the
total consumption.

Past studies (VanZwieten et al., 2013) have proved the high potential of the Kuroshio Current,
which flows stably throughout the year closer to the Japan’'s main land. Japan has a considerable
potential from tidal energy as well (NEDO, 2014). In addition to the above potentials, marine
energy sources are more predictable and stable than the conventional renewable sources such as
solar power, wind power etc. which are intermittent by nature.

With the expectation of extracting this huge potential, Japan has already started several MRE
projects with the aim of completing the pilot deployments around 2020s. Once the MRE projects
are deployed, the prevailing socio-economic activities in the region might get impacted. These
impacts are adverse to the prevailing marine industries according to the traditional view. Hence
considerable opposition is expected from the existing marine industries such as fisheries, like in
the case of JAXA's space center development in Tanegashima island (JAXA, 2010; SpaceDaily,
1997).

According to the conventional view, these problems have to be resolved by multi-dimensional
adjustments to the existing socio-economic and legal systems. However, consensus building by
means of doing adjustments to the existing socio-economic and legislation involves a huge effort
with respect to the expected increment of the stakeholder acceptability.

Mitigation of potential local impacts and planning for the co-existence of both MRE sector and
other existing marine sectors is crucial to create a desirable relationship with the local
stakeholders (Reilly et al., 2016). Promoting procedural and distributional justice has been given a
prominence in past studies done on improving public support on the renewable energy
developments (Ellis et al., 2007; Firestone et al., 2012; Gross, 2007; IEA Wind, 2013; Wolsink,
2007). IEA Wind (2013) has identified several recommendations to improve the local stakeholder
acceptance for wind energy projects such as providing opportunity for local stakeholders to
engage with the project etc. However, it is noticeable that most of the previous examples have
been focused on onshore renewable energy development projects while offshore renewable energy
development is still lagging behind in employing these disruptive strategies to win the stakeholder

acceptance.
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RIOE (2013) has focused on the concept of creating synergies among multiple local stakeholders by
means of project co-benefits with practical options to negotiate with fisheries when deploying offshore
wind power projects in Japan. Out of many options proposed by RIOE (2013), the option of Real-time
oceanographic information sharing’ is focused on this paper as a non-monetary incentive to the local
stakeholders from the MRE projects. The Condition Monitoring System (CMS) of the power plant
monitors the operational parameters of the turbine devices as well as the surrounding sea conditions. In
addition to acquiring these in-situ oceanographic data, the CMS can transmit those information to the on
shore facilities real-time since all the power conversion devices are connected to the onshore control
substations via subsea data transmission lines.

Oceanographic information is required by almost all the stakeholders who directly use marine and
coastal areas. Hence oceanographic information can be theoretically considered as a co-benefit of the
CMS of the MRE power plants. However, the practical implications of this proposal still have to be
analyzed critically in order to conclude as a sustainable way of improving stakeholder acceptability. The
general objective of this study is to “Analyze the possibility of creating synergies among multiple

stakeholders by an oceanographic information sharing scheme”.

2. Methodology

To achieve the above mentioned general objective, three specific research questions were
selected; 1). What oceanographic parameters are required by the stakeholders? 2). What
oceanographic parameters can be generated by the plant’s CMS? and 3). What are the expected
incremental costs and benefits to the stakeholders?

Wakayama ocean area, which has been selected as a potential deployment area for the Ocean
Current Power (OCP) projects (Prime minister's Headquaters for Ocean Policy in Japan, 2014),
was selected as the case study area. By using the previous examples in the literature (Johnson et
al., 2015), the most relevant stakeholders were mapped according to the stakeholder identification
model developed by Mitchell et al., (1997), in the context of Japan's OCP project (IHI
Corporation, 2014) in the Wakayama case study area based on the authors’ best estimates. Based
on this stakeholder categorization, fishery unions, project developers, local government officials,
local fishermen, and related researchers were selected as the most appropriate stakeholders. A
summary of the stakeholder interviews and the focus group discussions are shown in Table 1.

Table 1: Summary of the stakeholder interviews and the focus group discussions

Stakeholder Interactions Number of
Informants
1 Interview with Wakayama prefectural government officials 2
2 Interview with fisherman outside the case study area 1
3 Focused group discussion with the officials of the local fishery union, local fishermen and local 6
government officials
4 Focused group discussion with officials of Wakayama prefecture fishery research and 3
experiment station
Interview with researchers specialized in fishery and ocean modeling 2
Interview with members of the OCP development team 3
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The prefectural government representatives have some experience on renewable energy
projects. One fisherman with more than 50 years of experience of fishing has been interviewed.
The fishery union has more than 800 member fishermen and is considered as the main
representative of the local fisheries. Fishery union already has an agreement for sourcing
Oceanographic information and distributing to the local fishermen. Two fishery union
representatives, two local fishermen and two representatives from the prefectural government
joined the focus group discussion. The researchers interviewed in the fishery research experiment
station in Wakayama prefecture and the University of Tokyo are specialized in fishery,
oceanography, and ocean modelling.

As the first step, first two research questions were considered independently to determine the
stakeholders” oceanographic information demand and the potential oceanographic parameters
available from the CMS of the power plant. In the third research question, financial costs and
benefits were estimated for the potential information demand and supply scenarios. As the final
step, all the results of three main research questions were used to determine the best information
sharing level according to the stakeholders” preference. Data from the case study area collected
by the authors from stakeholder interactions and OCP project specifications (here after referred
as Primary Data) as well as the data from relevant literature, existing ocean monitoring systems
and oceanographic data portals (here after referred as Secondary Data) have been considered

when answering the research questions.

2.1 Stakeholders’ oceanographic information requirement

Different stakeholders require different oceanographic parameters. The required data quality
is different according to its usage even for the same parameter. Hence in addition to the
oceanographic parameters, data quality characteristics such as coverage, accuracy, resolution etc.,
are also considered when eliciting the stakeholders” data requirements by means of key informant
interviews and focused group discussions.

A similar type of stakeholder requirement survey has been conducted in the European context
during the designing stage of the EuroGOOS project (Fischer and Flemming, 1999). Despite the
comprehensiveness of the EuroGOOS Requirement Survey (ERS), the replication of the same in
this research context is not practical due to the lack of stakeholder expertise on the matter.
Hence, a simpler version of this information requirement survey was used as the guiding
document during the interviews and the group discussions. Parameterization was done to
summarize this primary data. The results of the ERS were used as the secondary data to compare

and validate the applicability of the primary data collected.

2.2 Information generation potential of the CMS
The potential to obtain oceanographic information from the CMS of the power plant depends
on its configuration specifications. Additional parameters can be monitored from the CMS if it is

designed and configured with additional sensors and data transmission capabilities. Proposed
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design specification of the power plant’'s CMS was considered as the main primary data for the
information generation capacity. Expert interviews and consultations with project development
team were used to confirm the technical feasibility of having different CMS configurations to
satisfy different oceanographic information requirements. Specifications of the existing ocean
observation systems (such as buoy systems, ocean observation platforms etc.) were referred as
other secondary data to compare and validate the potential oceanographic information supply of
the CMS of the power plant. Similar to the first research question, parameterization was used to

summarize the results.

2.3 Understanding the incremental costs and benefits

Primary data for estimating the total incremental costs were collected from the interviews with
the project developers as well as analyzing available market data. The technical requirements
(type of sensors, data transmission equipment etc.) were confirmed by the project designers. In
addition, total additional development cost is estimated using the interview results of the project
developers and consulting equipment suppliers. Existing market pricing data were also collected
by doing an online price survey covering leading oceanographic sensor manufacturers. All these
primary data were then compared with the secondary costing data obtained from similar ocean
observation systems and cost benefit analysis done for other ocean observation systems such as
MFSTEP as described in Chiabai and Nunes (2006). Benefit estimation was done based on the
qualitative improvements identified by the stakeholders during focus group discussions and
interviews. However, direct monetary evaluation of the identified benefits is practically unfeasible
due to lack of data, uncertainties and difficulty to establish a direct link between improved
observation systems and cost savings as pointed out by Kaiser and Pulsipher (2004). Hence, an
indirect indicator; Willingness To Pay (WTP) for the information based on the stakeholders’
perceived benefit levels (Boardman et al. 2006) and stakeholders” current cost of information have
been used in this study to estimate the monetary benefits of the proposed information sharing

scheme.

2.4 Selecting the optimum information sharing level

The acceptability of the proposed information sharing scheme to achieve synergies among
local stakeholders depends on the stakeholders” perceived preferences. Stakeholders’ perceived
preferences depend not only on the monetary cost benefit ratio. Generally, other non-monetary
criteria also effect the stakeholders’ decision. In most of the cases, these multiple criteria are
conflicting to each other creating a situation where there should be a compromise on each criteria
to come to the optimum decision. Hence, multi-criteria decision making (MCDM) approach (Kabir
et al., 2014; Wang et al., 2009) was used to evaluate the different information sharing level
alternatives. Analytical Hierarchy Process (AHP) introduced by Saaty (1990) is a very common
MCDM model. The practical limitation of the AHP model is the mandatory requirement to evaluate

every possible decision alternative pairs with respect to every decision criteria considered. This
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requires the decision makers to have a deep understanding about the subject matter and it is
difficult to proceed amidst uncertainties. Since there were no prior examples and due to the
novelty of the proposed information sharing scheme, the respondents’ knowledge about the
proposal was very limited and the uncertainties involved in the decision making process is also
significant. Hence DS-AHP model, an improved version of AHP model suitable for handling
decision uncertainties (Beynon et al. 2001; Beynon et al., 2000) was used to evaluate the decision
alternatives with respect to the selected decision criteria. Each stakeholder preferences were
finally aggregated into a final group decision (Beynon, 2005a, 2005b) using equal stakeholder
weights.

In DS-AHP method, first step is to identify the priorities of the decision criteria with respect to
the end goal by calculating the criteria weights. This is done by the pairwise comparison of each
criteria pairs using a 9-point relative importance ranking scale. Due to the limitations of
information handling capability, it is always possible for stakeholders to give inconsistent answers
for the pairwise comparisons. Consistency ratio, which is the indicator for the consistency of the
answers, was checked after the pairwise comparisons of each informant. For consistent inputs,
consistency ratio should be less than 10% (Saaty, 1990).

In the next step, alternatives were identified and grouped together such that each group has a
similar preference level with respect to the considered criteria. Single or set of multiple
alternatives which are believed to have an equal level of preference, but indistinguishable from
each other in terms of the considered criteria are identified as “Focal Elements” in DS-AHP
MCDM method. Alternative grouping to create focal elements is entirely dependent of the decision
makers” knowledge about the underlying values with respect to the considered criteria. The
criteria-wise preferences of each focal elements were then collected from the informants and the
probability values of each preference options were calculated. Probability preference of the frame
of discernment (Focal element which has all the alternatives considered) represents the overall
uncertainty or unawareness level of the respondents (Beynon, 2002). Belief levels and the
plausibility levels of their preference options were calculated by the probability assignments as
suggested in the DS-AHP method (Beynon, 2002).

Belief level indicates the confidence that the considered scenario is the preferred scenario.
Plausibility level indicates the extent to which the decision maker fails to disbelieve the
considered scenario as the preferred scenario. It is important to notice that sum of belief levels
and the sum of the plausibility levels are not equal to 100%. But the sum of probability
assignments are 100% for all the focal elements. Since explaining the DS-AHP method is not the
main objective of this paper, authors would like to direct the reader to Beynon (2002) for the full
mathematical explanation of DS-AHP model.

It is important to identify the broad perspectives holistically when conducting sustainability
evaluations of different options. Hence selection of criteria was done such that all the
sustainability cornerstones (Economic, Environmental and Social sustainability perspectives) are

included. Primary and secondary data collections for the three research questions based on the

93



A
Al

selected criteria were done for three scenarios which represent different information sharing
levels such as minimum development cost scenario etc. A detailed description on setting up the

decision hierarchy will be given in the section 3.4.

3. Results and Discussion

3.1 Stakeholders’ oceanographic information requirements

According to the interviews done with the fishery union, surface level oceanographic
parameters are available to the local fishermen from the existing oceanographic information
providing systems such as the NOAA (National Oceanic and Atmospheric Administration)
satellites. However, data quality levels such as resolution etc. of the information available to the
local fisheries fall behind the optimum required data quality levels. Even though few ocean
observation systems which can provide sub-sea oceanographic information are available to the
oceanographers, the data is not available or not useful for the local fisheries. Due to this
information gaps between the information demand and supply, fishermen have to visit the area
and check the parameters by themselves from their traditional techniques. Some of them are still
using primitive methods to check the subsea parameters such as sensing the depth-wise
temperature distribution by means of a rope. According to the fishermen, 10 km spatial resolution
is enough for estimating the subsea conditions and for the selection of their fishing grounds. There
is a visible parameter-wise similarity of the researchers” oceanographic information requirements
with respect to the fisheries’ requirements. However, the main difference is that researchers
requested higher quality data in contrast to the fisheries. 12 oceanographic parameters have been
identified as the basic oceanographic information requirement of the stakeholders of this case

study as shown in the Table 2.

3.2 Information generation capacity of the CMS

Oceanographic information which can be monitored by the basic CMS have been identified
from the existing design specifications and the developer interviews. According to the developers,
the first OCP project deployment is planning to do a comprehensive environmental impact
monitoring. This is because the OCP project is the first large scale ocean renewable energy project
which will be deployed in the Japanese Kuroshio current area. According to the previous studies
(such as Sakaguchi 2015), the spatial resolution of the power conversion devices is less than 1 km
and the number of devices would be more than 100 in a big farm. Hence the spatial resolution of
the information can be improved up to 1 km provided that each power conversion device is
equipped with all the sensors mentioned in the condition monitoring specifications. Since the
design specifications of the CMS have not been completed yet, the exact details about the data
quality levels are not available. However, the potential of the CMS to provide high resolution
information is better than the existing systems in the region provided that ocean observing
sensors are equipped in every power conversion device of the OCP farm.

The next step of answering the second research question is analyzing the possibility of
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improving the basic CMS such that the highest number of requested oceanographic parameters
can be monitored. The main infrastructure available for improving the CMS are the physical
structure where additional sensors can be mounted, existence of the fiber optic communication
network with a very high bandwidth for data communication and availability of the power supply
which can be used to support the additional sensors. According to the interviews, most of the
stakeholder information requirements can be monitored by improving the basic CMS (by adding
more sensors). Technical feasibility was proven by referring to the existing ocean observation
systems such as FINO (http://www.fino-offshore.de/en/.) and existing integrated marine
observation data portals. Table 2 summarizes the results for the first and second research
questions about the stakeholders’ oceanographic information requirement (and the comparison
with its European example, ERS results) matched with the oceanographic information supply
from the basic CMS (and the potential improvements which can be done to the basic CMS to

improve the information supply). Table 2 indicates that the basic CMS can provide most of the

information requirements of fisheries even without adding new sensors.

Table 2: Summary of oceanographic information demand and potential supply from the CMS
(‘v indicates the stakeholders’ information requirement and ‘X’ highlights the parameters not shown in the ERS results)

Oceanographic Information Demand Oceanographic Information Supply
Includes in Monitoring Additional
Stakeholders’ Information Requirements the Information parameters requirements
ERSresults| gap (inthe |attributable to| Additional to match
. case study the demand remarks the exact
pal("iamete(ri m Stakeholder Othelr( tloéj t205) area) (From the information
Iy remarxs basic CMS) demand
. . 10 km spatial i
1 Sea Surface | Fisheries resolutign v Available from g&bu;l;mre o
Temperature f-------------f--f-------------f-----f----- satellite data D
Researchers at 50 m depth
T t Fisheries 50 m vgrtical X X pg(sfible v
distribution resolution Not available | Available Sensora Additional
2 along the | T TTTTTTTTITpTTTTTTTTTTTT TS from existing | in certain (CTDS) alon CTDs are
8 sources depths Hong required
depth Researchers v the mooring
line
3 S;ﬁnSiltl;face E1§b?¥{§§ ,,,,,,,,,,,,,,,,,,, X1 % | Available from Salinity at 50 ;iil(t)lr(;nal
(558) Researchers v satellite data | m depth required
Direct current
Fisheries v and tidal
Coverage and . .
S In the I availability of Turbl'ne velocity
4 | current and Kuroshio - rotation measurements —
: - real-time data :
Tidal velocity Current path limited speed are available
Researchers v are fimite from ADCP,
DVL sensors
Fisheries Weekly v Coverage and
5 | Wind profile }----ooooooo-- f orecast | ___|..... avaﬂablhty of Not Available —
real-time data
Researchers v are limited
g Weekly Coverage and
6 | Wave Profile Fisheries forecast v availability of | Wave height o
””””””””””””””””””” real-time data | by ADCPs
Researchers v | are limited
Phytoplankton | Fisheries In the v | Very limited lgegg{)?éy
7 | & Zooplankton f------------- Kuroshio  f-----1----- information Not available b
levels Current path exists sensor se;tup s
Researchers v are required
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Fisheries Near the fixed X < Fish counting
Fish count / net setups Almost no Underwater methods
8 | Underwater [~~~ "~ "TTTTTTTTTTTTTTTTTTTTTTOUTTTOITTTYY information video should be
video Researchers X x | exists used with the
video
Underwater ,Fﬁh,ep,e,s, ,,,,,,,,,,,,,,,,,,, ),(, - ,)}, - yely hml,md Passive Underwater
9 . information - noise -
noise Researchers X X ; acoustic .
exists S measuring
monitoring, and Marine
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sediments A -
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Marine Fisheries X x | Almost no Marine . .
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Fisheries X x | Available with Additional
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3.3 Benefits and costs of the proposed information sharing scheme

According to the interviews with researchers those who are working with related research, the
main benefits of the oceanographic information, especially from the Kuroshio Current areas, are as
follows.

[. Improving the understanding and accuracy of the fish migration and breeding patterns

II. Improved environmental impact monitoring
L.

In general, researchers interviewed in this case study identified the value of improving the

Improving the existing data sets which are used for modelling

quality and the availability of the oceanographic data (by improving the coverage, resolution etc.)
in the Kuroshio Current path. In addition, the potential availability of new parameters or
automation of the manual data collection methods have also been suggested.

According to the interviews with the fishermen and fishery union, the main benefits of the
oceanographic information especially from the Kuroshio Current areas for the local fisheries are as
follows.

I. Improving the productivity by efficient fishing ground selection

II. Operational cost reduction by reduced transportation requirements

96



BABEBRERSE 75

[I. Improving the reliability of the fish migration pattern estimates
IV. Reducing the operational costs by reducing the damages and related risks
Fishing ground selection has been identified as a key factor for the fish productivity and the
local fishermen are highly dependent on the in-situ oceanographic data on selecting their fishing
areas.
According to the interviews with the Wakayama prefectural government officials, qualitative
elements to be considered when evaluating the costs and benefits of the proposed information

sharing scheme are summarized in the Table 3.

Table 3: Key benefits (Drivers) and costs (Barriers) identified by the local government officials

Potential benefits or key drivers Potential costs or key barriers

Additional financial costs to the OCP

1 | Improving the efficiency and safety of offshore operations project development and deployment

Opportunity for new local industries such as monitoring and | Difficulty to coordinate with all the
forecasting, suppliers etc. possible stakeholders

3 | Better resource management and planning Potential data management issues

Potential over exploitation of natural

4 | Effective i ining the stakehold t £ ject devel t
ective in gaining the stakeholder support for project development | '

Potential impacts to the local and

5 |Potential for local economic development by other indirect means . R . A
traditional socio-economic activities

Fishery union administrators mentioned that the union has incurred about 20 million yen for
obtaining oceanographic information for its members (most of this investment had been done for
the simple monitoring / navigation equipment and subscriptions for existing data sources which
provides satellite data). If it is assumed that 800 members have been subscribed for the existing
limited information supply, the union’s existing cost of information is about 25,000 per fishermen.
Further, fishermen have the option to obtain very few parameters (mainly sea surface temperature
and general weather forecasts in the potential fishing grounds) from existing data providers and
they should pay 20,000 yen annually for such an option. Hence, the fishery union is willing to pay
about 100,000 yen per fisherman per year if they can obtain the parameters which will be
monitored by the basic CMS and if it can give a good coverage in their fishing grounds. Further it
was mentioned that the WTP can be increased up to 500,000 yen per fisherman annually, if they
can get all the oceanographic data required. The union's WTP for new information is significantly
higher than the existing cost of information. It was mentioned that a higher WTP is justifiable by
the expected productivity improvements and the associated cost and risk reductions with the new
oceanographic information. Fishery research and experimental station has incurred about 0.8
million yen annually for obtaining information from other sources. Further it was mentioned that
they still rely a lot on the data provided by the local fishermen and resource intensive manual data
collection methods. But the researchers in the fishery research and experimental station did not

indicate a WTP value for the additional information.
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Due to the existence of sophisticated information distribution channels among local
stakeholders as well as the modern information and communication technologies, no additional
investments or maintenance costs are expected if the ocean monitoring is limited to the basic CMS
configuration and the parameters observed for operating the power plant are shared with the
other stakeholders. According to the results of the initial research questions, it was identified that
there is an opportunity to improve the basic CMS by adding more ocean observation sensors (last
column of Table 2), so that a higher level of stakeholders’ oceanographic information
requirements can be satisfied. The potential returns of such additional investments are also
indirectly indicated by the significant improvement of the fisheries” WTP amount with the
improvements of the availability and quality of the information. However, the above assumption of
negligible additional cost to the developer is not valid if it involves any change to the basic CMS
because underwater monitoring is very expensive and involves a significant maintenance cost
(Chiabai and Nunes, 2006). Table 4 shows the worst case incremental startup costs using the

market prices of required sensors if all the possible information is to be acquired by the CMS.

Table 4: Additional sensor cost estimation

. Unit cost (highest range of . . Total cost
Sensor (Generic type) different pricing data) Units required (¥ millions)

Conductivity, Temperature, and Depth (CTD) ¥ 700,000 — ¥ 1,000,000 97 189970

sensor

Acoustic Doppler Current Profiler (ADCP) ¥ 5,000,000 — ¥ 7,500,000 6 30.0 — 45.0

Underwater Video systems ¥1,000,000 — ¥ 1,500,000 6 6.0 —9.0

Hydrophone, Passive acoustic monitoring ¥500,000 — ¥ 700,000 6 3049

equipment

Fish Detector ¥ 250,000 — ¥ 300,000 10 25—3.0

Biochemical sensors (Chlorophyll A, particle ¥1,500,000 — ¥ 2,000,000 4 6.0—8.0

counter)

Connectors and other additional equipment Assuming 100% of the sensor costs 66.4 — 96.2
132.8 —192.4

3.4 Setting up the DS-AHP decision hierarchy

DS-AHP model is an evidence based, non-statistical decision making model. In this study, most
of the data collected from stakeholder interactions have a considerable uncertainty. Hence the
decision hierarchy of the DS-AHP MCDM model has to be defined such that the associated
uncertainties are minimized. Since the underlying hypothesis of this study is that ‘CMS of the
MRE projects can satisfy the stakeholders” oceanographic information requirements by a proper
information sharing scheme’, the first scenario has been selected according to the null-hypothesis
where “no information is shared among stakeholders”. In consideration of hypothesis scenarios, it
is identified that there is a considerable difference between the stakeholder’s ideal information
requirement and the parameters monitored for the operation of the power plant (potential
information supply from the basic CMS) (Table 2). Hence two scenarios (which represents the
lowest developer cost scenario and the highest cost scenario) were considered in terms of

representing the study hypothesis as “Sharing all the information ideally required by the
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stakeholders” and “Sharing information which can be obtained by the basic CMS (only information
obtained for the operation of the power plant)”. Despite the fact that there might be an
intermediate scenario in between which creates the best combination between the stakeholder
requirements, these extreme scenarios were considered because it was the easiest for general
stakeholders to give preference value in terms of selected criteria. Thus the scenarios for the final
MCDM model were selected based on the level of information sharing as shown in Fig. 1 (All the
parameters in Table 2 except Wind profile, Nitrate levels and Coastal bathymetry have been
considered for the 2" scenario).

From the stakeholder interviews it was identified that the social-sustainability and the
environmental-sustainability are also perceived as critical decision criteria in addition to the
economic feasibility when evaluating scenarios. In terms of social-sustainability, “opportunity for
stakeholder engagement” has been identified as the most referred criteria. Similarly
“Improvements of the prevailing oceanographic data sets” has been identified as the most
impactful indicator for the environmental-sustainability in this study context. Thus the final
decision hierarchy with three decision criteria and three alternative scenarios have been defined
for the DS-AHP model as shown in the Fig. 1. The evidences attributable for the DS-AHP model

have been summarized in the Table 5.

—

C1. Monetary costs and benefits [ S1. No information sharing

S2. Sharing all the information required by the
. . stakeholders
What 1 Fhe 0plm}um C2. Improvements of the prevailing oceanographic (All the parameters in Table 2 except Wind
information sharing data sets profile, Nitrate levels and Coastal bathymetry)
level?

J

S3. Sharing information which can be obtained

by the basic CMS
C3. Stakeholder engagement opportunities (Parameters which are being monitored for the
) operation of the power plant)

J

Fig. 1: MCDM hierarchy used for DS-AHP mode

Table 5: Summary of multi-criteria analysis

Aslternaplve Decision Criteria Evidences to Support / Oppose the alternative
cenarios

S1. No Monetary Costs and Benefits No incremental monetary costs or benefits

information Ocean Observation Improvements | No incremental change in existing ocean observation capabilities
sharing Stakeholder Engagements No additional opportunities to engage with MRE projects

S2. Sharing Incremental Startup cost / annual operational cost 162.6 million yen
all the Monetary Gosts and Benefits High perceived benefits (WTP max ~500,000 yen/fisherman/year)
;I;f(‘;)ul'il';l:.(;lon Ocean Observation Improvements | Observation capabilities will be highly improved

by the . e

stakeholders Stakeholder Engagements High level of stakeholder engagement opportunities

S3. Sharing No incremental monetary costs and fisheries perceive benefits
information Monetary Costs and Benefits (WTP ~ 100,000 yen/fisherman/year)

which can be . . . . .

obtained by Ocean Observation Improvements | Observation capabilities will be improved for selected parameters
the basic CMS Stakeholder Engagements Moderate level of stakeholder engagement opportunities
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3.5 Stakeholder preference of the optimum information sharing level

Fig. 2 indicates the averaged criteria weights obtained by the pairwise comparison of the
selected criteria with respect to each stakeholder group. Weight of the criteria represents the
priority of the respective criteria when evaluating the best alternative. It is noticeable that the
researchers generally put a higher weight to the cost benefits and ocean observation
improvements. This may be due to the reason that their main interests are in academic-research-
oriented outcomes and they are not directly interacting with the general stakeholders. However
stakeholders representing the fishery industry indicate a lower weight for the environmental
perspectives of the improvements of ocean observations. They were more interested in the
economic benefits which may arise from the improved oceanographic information availability. In
contrast, the project developers indicated the highest weight to the stakeholder engagement
which may be explained by the knowledge of actual incremental project costs of this proposal and

benefits obtained by a high stakeholder acceptance.

Stakeholder-wise Criteria Weights

Monetary Costs & Benefits O Ocean observation improvements
@ Stakeholder engagement

x 60
> 47.2
(ED 50
E 40 | FEE
< 30
= 20
=
e 10
O
0
Researchers Fishermen Fishery Union Developer
0.003** 0.003** 0.046** 0.094**

**Maximum consistency ratio

Fig. 2: Summary of stakeholder-wise criteria evaluation

Fig. 3 represents the belief and the plausibility levels of each alternative for each stakeholder
group. Since they represent the range of decision makers” confidence levels that the considered
scenario is the most preferred scenario, belief and plausibility levels are the final indicators of the
decision makers’ preference for each decision alternative. The difference between the belief level
and the plausibility level represents the uncertainty of the decision on each alternative
preference. The final probability assigned for the frame of discernment is representing the overall
uncertainty level / unawareness level of all the alternatives without each alternative-wise decision
uncertainties. Hence the overall uncertainty/ unawareness level for each stakeholder group is very

low.
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. Belief Level

Plausibility Level

S - 65
2 0 N 5 73.9
g 60 -
5
3 50 -
A
g 40
g 30 - =
7
8 20 - 7
77
Researchers z
(*4.18%)

S3.Sharing the

Developers (*6.10%) S2.Sharing all the information which canbe

obtained by the basic
CMS

informationrequired by the
stakeholders

. S1.No information
* Overall Uncertainty /

Unawareness level sharing

Fig. 3: Summary of stakeholder-wise alternative evaluation

According to the Fig. 2 and Fig. 3, it is clear that the perceived importance levels of each
criteria as well as the preference of the alternatives are significantly different for each stakeholder.
It is noticeable from the Fig. 3 that the first alternative, which represents the null hypothesis, has
the minimum level of preference by all the stakeholders (even if the plausibility level is compared
with the belief level of other two options). Hence it can be concluded that all the stakeholders
preferred some level of information sharing (as proposed previously) over the non-sharing option.
However it is debatable to select the best sharing level out of the considered scenarios due to the
existence of uncertainties in each alternative (i.e. Plausibility level of second scenario is higher
than the belief level of third scenario for some stakeholders). This uncertainty level is further
reduced by combining each stakeholder level decision into a group decision, taking stakeholders
as criteria with equal weights and their preference levels as the Basic Probability Assignments
(BPAs) of the three alternatives as described in Beynon (2005a).

Fig. 4 shows the final results of the aggregation of stakeholder level preference to the group
preference by the Dempster Shafer Theory. After this evidence aggregation, the uncertainty levels
have been reduced to a negligible level and it can be concluded that the third scenario, i.e.
‘sharing information which can be obtained by the standard CMS’ can be selected as the best

alternative according to all the stakeholders.
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All Stakeholders (Equal Weights)
OBelief % O Plausibility %

30 22.35 23.12
10 0.12 0.13

Scenario Preference %
B
o

S1. No information  S2. Sharing all the S3. Sharing information
sharing information required ~ which can be obtained
by the stakeholders by the standard CMS

Overall uncertainty / unawareness level = 0.001%

Fig. 4: Group decision on the final scenario evaluation, giving equal weights to all the stakeholder groups

4. Conclusion

From analyzing the results of the first and second research questions about the potential
information demand and supply, it was identified that most of the physical oceanographic
parameters which are in high demand, can be obtained from the CMS of the OCP plant with
minimum additional costs as per the Scenario 3. Most of the biochemical parameters are also
possible to provide with incremental changes to the basic CMS (Scenario 2). Most of the other
underwater environmental monitoring parameters (such as Marine Mammal Observation etc.) are
being monitored in the first deployment, due to the existing agreement with the stakeholders,
even though those parameters are not essential monitoring parameter for the power plant
operation.

The economic analysis in the third research question was done based on the expected
incremental costs of each alternative and the stakeholder benefit levels which are estimated using
the indirect indicator of WTP. The monetary cost benefit analysis indicates that the fisheries’ WTP
can contribute to a considerable portion of the incremental costs, even for the second scenario
which is the highest cost scenario.

According to the criteria evaluation of the four stakeholder groups, a clear difference was
identified between the fishery industry, researchers (in the academia and the marine industries)
and the project developers. However, despite the variations in preference levels, all the
stakeholders preferred the third scenario which is the information sharing scheme without
changing the basic CMS. Based on the outcomes of this empirical research, it was identified that
the proposed information sharing scheme has the expected potential to create synergies among
the local stakeholders of the OCP project.
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State Practices of Regulation for the Exclusive Economic Zones
from the Perspective of the Marine Spatial Planning
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This article explores the relationships between the United Nations Convention on the Law of the Sea
(UNCLOS) global framework and the Marine Spatial Planning (MSP) platform by analyzing the international
instrument and the state practices in law and policy, in particular, the Exclusive Economic Zone (EEZ)
management. With regard to the EEZ, UNCLOS parties should take into account the balance and
coordination among the various stakeholder interests when adopting measures that are created under the
UNCLOS purview. This analysis finds that the MSP's principal objective in state practices and the
Intergovernmental Oceanic Commission - United Nations Educational, Scientific, and Cultural Organization
(I0C-UNESCO) program is to communicate scientific research to influence political decision making. This
result indicates that the MSP would provide profitable measures for coastal states if they aim to prove that
they are taking into account the best scientific evidence to ensure the living resources in their particular
EEZs.

Key words: Exclusive Economic Zone (EEZ), Marine Spatial Planning (MSP), UNCLOS, ocean governance,
ocean policy
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Enforcement Measures by Coastal States against Pollutions Caused by
Seabed Exploitation

L e

Kenji Shimoyama

HE, P ERADBROBEICEVT, N=IAZURLTAZ2IESRNUTECBERKILKRTE
KiREVSZBEKRDINEBFEDRENVERNTWD, ThoDBRELMEREFARE TSI LTINE
TREESNTEALIAMERUHEMEOHBEOBRENIRAAPHTELRRICENT ThEH%E
ARTIBEIDRICETE TS, L, YERARICEL TR, BFEEROFRAELHMAEND
BaDsbBARBEOBREVPICLTHLETZDAPEELHBE LD, S50, HHBFRED
BERPRELLSBEICE. ARRICLZERTHENLEINBZLILLEPY, RAFENECETORE
EELBEPTERDPDARELEOLERTH S, AETIR. LREDESLMBERERICILSE. BEIM
MERODRAEICHIBFREDFLEENLETZ-0IC, AFENFENDLILEZEFETHINDN,. ZL
TARISHEEPREELLHEIC. AREREICHULTEDI I GMTHELEL I LN TEIDONIC
DVWTHRET 2 A~ %,

F—T—RBREMER. KEM. BFREOER BEBFERN. HTHE

In recent years, mineral resources such as submarine hydrothermal vents and submarine muds that contain
high grade base metals and rare metals have been discovered in the seabed surrounding Japan. The costs
and technical problems associated with the exploitation of these seabed mineral resources might be
expected to be solved near future, however, preventing pollution of these marine environments is an
important issue from the viewpoint of the sustainable use of marine resources. When the marine
environment is polluted by exploitation, law enforcement measures would be pursued by the coastal states.
However, the kind of measures the coastal states can enforce is a matter of great concern. In this article,
based on the concerns mentioned above, the obligations of the coastal states to prevent pollution of the
marine environment by the exploitation of these mineral resources, and the enforcement measures coastal
states can pursue if the pollution occurs are considered.

Key words: mineral resources, coastal states, continental shelf, exploitation, pollution of marine environment,
UNCLOS, enforcement measures
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Examination of Marine Environmental Impact Assessment Methods for

Sustainable, Biodiversity Friendly Exploration and Exploitation of
the Deep Ocean Floor

SEH HORE. BH Mz O AL N AT
Yukie Shibata, Hiroyuki Matsuda, Koichi Yoshida, Yoshiyuki Nakamura

[EREBENDBEICHT2EMSHEM BBNY) | OR2EFHNVFIAICETIEEICH T2EEF
REZEFMICETREOHR. ERBEEE (ISA) CSUIREFRENOM)EHA. ZLT B
HRBERZEFME (MEIA) ] ORMFEICH T2 ERFELEE 1S0) (CHTPZEDEMZETT L.
Bl REBREROAE - MREHICHTIBFREZEFMOBEAICOVTHRT 5.

F-U-RBFREFENM BEERAE AR, BREFEE BREEEINOBERICHET2EMSIRE
(BBNJ). EFFRE#ELEHE (1SO)

We review recent United Nations activity on the conservation and sustainable use of marine biological
diversity of areas beyond national jurisdiction, as well as the efforts made by the International Seabed
Authority towards environmental protection. We also review the latest work by the International Organization
for Standardization on technical standards for use in marine environmental impact assessment (MEIA).
Finally, we discuss MEIA framework for sustainable exploration and exploitation of the deep ocean floor.

Key words: marine environmental impact assessment (MEIA), deep-sea exploration and exploitation, global
standards, biological diversity of areas beyond national jurisdiction (BBNJ), International
Organization for Standardization (ISO)
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1 E SRS AR E RS SA B E#E - %2+ >~ % — Yokohama National University, Center for Oceanic Studies
and Integrated Education (COSIE)

2 EIN R MR E LR K e BRI EIEZERE Yokohama National University, Graduate school of Environment and
Information Sciences
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124



BABEBRERSE 75

fili (environmental impact assessment : EIA) % [EEMICENIR D OHLE | IZHFETAZE
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# 1 BBNJ PrepCom 30 Flod, #hiHIZ Rl SN/ BB BTl T &
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(7) B Uesg BB i hit
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(3) FEAMIEH DK A I ® DR
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(6) ek e

(7) BOMM, Bk, ol i

(8) B AT ORI E=y)rr, SWEmEED,

(9) HADHPOARFEFERF Xy T OHR

(10) FAirf T2\ (non-technical) ZE4)

=

2.2 BB BB B A~ O R A

] PR 0 4R O T CREAL SN EI BRI B 1X . E OB BER B IR OIY &R EELC
BY, TOMEEO—RELT, RIBEICBU 28 EIROMA K TR T2 EEHAIZ G EL 15
(International Seabed Authority, 2010, 2012 and 2013a) . ZOH I 55 VERIZ#E BRI O 7 #
T OMREIZDOVWTEDLNTHY, FOEIITKRD 3 HIcTloonsd, OMADEE»SEH)As%
EOIREVEFMALECTHL, @BELEE (baseline) *Z%EL. BIFEH DAL (1B
BLOREEED L1 b, EHEIEZRETHREVHL. QOBR - FHI 7077 DR ERLERO
B, IR ORBEAFETD [BRBEILRXE ] &, BEEEOAEWESHEOZLE T 570
O, RENPORELIZAWHTHER T L2H THEI OV [RFEIE XIS ICHEHSNLIX
AR D, $/2. EREEEE2SIZ. ERoBAEII, BETARSA L LTIITENR TV,
19994F, £ & BHWOFAEZN RELZRBETVINI A 257731 (International Seabed
Authority, 1999). 2013 FIIZFEAEHHEM R B SICLL BB LA MICHE T 2B 52T T 5
(International Seabed Authority, 2013b) o

HTe, EIRHEREE T, BRBREHBZ SOREHI ORI EEMHAIHEOSNTWD, FZEHAIDIE,
RESTHHIZOW T, 20174 1 A 25 HIZE 1 % (International Seabed Authority, 2017) 3235
S, 2017 3 H 19 H~ 24 HIZAW) TR SN ER T — 72 ay IS TNERET O im bl
720 ZOF1TFTIE, & 16 8. 45780 LOHAINREINTEY, &2 5% 2 HilZlE, HFKER
FTSIC B B IR % 25 L COEE,R [FAESE | LT, ORRIM, @Q&RERT 7 a—F ",
BF B FEAl, @& BOBREEIEFT (best environmental practice) ., OIREEBEH DT 7 & A,
OHPATMELENE. OEBEKEB~OR D, OFRERE  KIKREFEORE - e, OBEEYO
&/Mb, @9 ONPZEIFSHN TS (International Seabed Authority, 2017) . # 3 ¥ CldBRiE B &
FEMIC O WTHESNTBY), HRPAT IV — 7 o FE B4R (International Finance
Corporation : IFC) 12X A1E3EE#E (performance standard) (2iF->7-3R 8 E M O E i A RO5
NTW5D, F72, BBELBHE CPRBEMNITONTHY., BEPEXORE, BEFMEROK A
KOG BB AZGEM, B - A - HHIEE LSOV THRiE E T 5L EDOLNT
% (International Seabed Authority, 2017) . £ 4 &% [EREEHE | IZOWTHESNTEY, &’
BB RICEOR, RBEHBIOES) Y, SHIZEIEFTHLENAA SRS BB A3
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(Environmental Impact Statement : EIS) Z/EK 5 EAHE S TS (International Seabed
Authority, 2017) o BRERZEREFIIOVTL, [HROLFHRLH ERRE LOWHELZITIZEDEDD
Bl (56 #) ., M EEAIC ***%%1/7%??5:2:?6m&5%hfwé (5 7H) o SHIZ,
[BREZETM O % M2 FGE ] (58 *»:‘[3)\ MRS A7 (%5 9 808 1 &) . [Hiis] (55 9%
EIH) BNEOLNT WA, T2, FH 1221 F%E{E%I%J LT BEAREEES
(Environmental Liability Trust Fund) Zi% 2. 3522V EH 5L TW5S (International Seabed
Authority, 2017) .

2.3 FEIBE R LERAE (ISO) K21 SR BE S B GEAN o [ B A e b
2.3.1 1SO HBREEHE D H)

2.1 TR L7-E8 o PrepCom Tld. ZRBI 22 5FMG ISR T AR AN LI TE7z208, BEie
BT O BAR B 2 B 9 TR R SN WEE IR 2 2 720 72 2.2 TN L2 E B K ’fﬁf%@
FHHAIRIREET AR T4 2 BWTh, BN RREEZE MO 1 T HICOWTL, 1ZEALTRE
Ty, 20726, PrepCom IZBWTHEf St HL 7z Tlf?%lﬁ’{lk‘(fﬂ"ﬁ’lﬂﬁﬁ@%éi%J BL

OV B W AR D BRI AN T A R A il ESNDBRBEH A DI, HEAZZLOHET 5K E D EEZ
SIS L) 2B R A T, R EMREBER Loffloa=a=r—ary—eih)
BRF R T =2 2 WSS 720 OFM FHEOE K OWT, EEWREELGE S 2 LEMEPH 5,
ISO R MK TIESH L0, SLOEEELZREL, R HIN TV, 1SO DSKEL TS
EEAZHE L, HETEEOEETHY, EENINEYTTILRBIEIRVA, ZO—FT, BHED
im’(ﬂﬁﬁ‘f% EDSTE, TORBNRFRINTLIERS, M EONFEE, FBE, BEWT

FEVEZ PR CEDLEHENLF E DS 5. EFE#HEHE (International Maritime Organization
IMO)“Ci EE A2 o (58], 3—F5) TISO LA EBMEHREDOF HEEHLTBY. 20
EF RO IL, R B HIE TERWICLTh, RIS EDFHL Then)FE LD S,

ISO &, 7Bz "’Littﬁﬂ?ﬁﬁ/ﬁ (Technical Committee : TC) IZBWTSFSFRIL R ]
LT WEEFAMICBEL T, B 8 HM R B S [ B ERAN ] 25, 1SO Ok 7.LIZIFH
BRI, 1947 4E1 ”’“iéfﬂ.to EARECTH LI ENL, 8 M Z R RITB W TEENITIHE L T
5o 5 8 HMEBRIIHHILICEMEES (Sub-Committee : SC) 2SFXMENTBY, TDVED
THoHHE 13 B EA [ AT | 1 2014 ISR LS AL, W TR AR A - R0 o0 T S R ok & 1) o2
LTwW5,

2.3.2 PR BREL SN © 1SO 12X B Lo

2016 4F 9 HIZBAfE SN2 ISO D 8 i‘?iﬂ?%éi% BEDY; T, ?E?if)%iﬁ%gi“uﬂﬂﬁ&(}ﬁéﬁhﬁm
B9 BB HE 2 55 8 T AMEEDIR RS, B 13 HEMRESORKICE 4 FEHES (WG4) 2%
LZENAEE SNz (International Organization for Standardization, 2016) o QODHKﬁO).%a Li
HEZOFHPZO TS, 2017T4HEDL H, ISODE SHMEES £ 13 HMEHE S (ISO/TCS/
SC13) OMAEBLIVE 4 MEDHE 1 MR EPHRFTHMESIL, HEAPORFESIN -4 HABLIOHE
POREENT 3HEE ISO OFMfEEEE (Preliminary Work Item : PWI) &9 52 LAV HE S,
3 O@BYFEEHEEAE SN 72 (International Organization for Standardization, 2017) .
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ISO/PWI 22781 U BRI 52 BT A 5 R D AT Y T D B AR A HA
ISO/PWI 22782 R U BR O S Y ER 5 1 {5 HA
ISO/PWI 22784 AKX 77 F R BN OEARR T HA
ISO/PWI 22785 R IRFSEIZ BT B RBAKE=S) T AT 4 HA
ISO/PWI 22786 i JES HE AR Wy [ B D A AR 7] 5 7 A E
ISO/PWI 22787 MR B B AE Y B AT 15 I
ISO/PWI 22788 MEPE DA TR —C AZHI O FAT AT AN TA >~ o

SROIERLHBAANOFHEid, & FHIEEEBEIC, ISO DPEDIIV— V> THEDON L,
HADPLREEINTZ 4 DOFRHIEEHBIZOWTIE, BUFEROIEREFIZAT - EMAHEOSLTw
%0

2.4 FEANORE FMFL L CTO BB P B

BRI LIZBNC, KB RA V7 TS DR - BREATI72OICLBERMEDFMHLL T B
BRI O ERAEEN TS, EIFRI2RNE B CTh 5 it FLERAT 7V — 7 E B G Rl A4 2072 7 B
SEERAT. EB DM (JICA). EE W J1#4T (Japan Bank for International Cooperation :
JBIC) 7&EHS, ZNEIUTBRBE BRI T AT AR TA VRER L T (— et EiE Ao =71)
YTWh4x, 2015) 0 2.2 TR 7- E B AR O BB IHE Y SO BB AL Th, E A m Ao
VEFERAE IR o7 R B O E i & kO T,

F7o. RMOEERRED, KREEZERBEERA Y TIANT I Fr— ik TuY 2 7 MENO RS IZH
720, 7uY s MNERE ABREE - S L CHYIABL B AT o TSR ERR T A0 OH E R R
MALLT, [HREFEH] (Equator Principle : EP) ] #H§EEL T\ b, HATH, 2003 FI2ATIIHRIT
(HEEE, ATIZT—RL—MRTT) . 2Ok, 2005 FI2 =G URS 7147, = HE AT AR 8 R
HIZBRIRL 720 AREEHIOFRIRERFEIT. FEFEBENOREOSMFLL T, 85T - L 2B
DFEM. B HABFHI AT LAOEA, M LZBEEAE I T VI UMNIEDEZS) TG O
GE. FEIEIRAD = A LOREEE, BRBREBRERERERL CVD, F72. HBELL T [BELE
W2 T AMREBEZOSI . BEMNRETAEETHEL, INEAMTLILDEEF T 0D (AT
AT, 2016)

ARE RO L) B A TER R T3 0Wbo 0, 575t 4 - BBERESTHON TR nEEEIC
B EESNR WV, Thbb, FEEFEZERTERV, LWI)2) T4V E B HHLA THY),
GBS DI KR T2 M AR, *E4 - BRIERE D W HE R A 2R LT A,
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3. AW % MRV IR 3 % e v BB e i AR AL - B O - OEIBREEHEIC LR ) 5 5

T E BRBERS BERT Al 7 T O W EY

52 IR/ BRI R B T A EI A S O R EIA, 2015 4F 9 FIERIRS N [Fi4 ot
FAIEHES L FER T B2 B S 0720 ™ 2030 7Y >4 ] (United Nations, 2015) (28572 17
OFrfE ] REZ B SEHAZ (Sustainable Development Goals : SDGs) @ [HIZ 13 KEZEE K ZFD
RERRRT A0 Z K@ LA [HEE 14 FTRER SOOI ME, EEFEE R4S
L. Fefen G4 CHIH$ 4] (United Nations, 2015) ZIZL & L7-BeBE 412 B 5 [E B 56
IAR—GH VR IEU DL T ABREE AT B o E B 44, KU - P AHB OO & E T
HPESN CUABREREFMESOMESYS ML, Lk 24 2 E B SCES CHEQCHERSNAE
HE [BESBOREEHOBICEETAIZENLILVWEEZONHE ] L TR 4128 T D, T2,
CNHOEHEZZEL . FHEEHEOHNE KGR - BBIGEE OO0 R ZEFMa 7 7
U—% 1I1R7,

4 WEEHORBEEEOBRICE R T AIENEIL W 17 THE

O 2 F 1T By B 20 5 0 W s B BRI AT ° % J2 45§ %
L] oRIEL A8, F—0y SEEO BB BN B, ERS SR At O/ R R R % et & L COBRBEACE
HARTA >, E#E PrepCom #i5

QBBHHDOKN A A OB FE» LRI ERRE ERLEAT) AN
(] UNEP v =27, TAR=Fefy, =7 A5H, EEEEREOBUI - BEETANT 12, ML RS
DR - I BIA/SEA TARTAY | EIBEE R A OEE RS Al S e L COBRBERLET AN T 1>~

@M BREEFEAN ° Tl AL AR OREMA R 232
(i ] B R AR O REBLI - BESETANT A2, RS MM SR DR - 38 BIA/SEA TART A2, B4l
DALOVEEEEERE L L COBBRREA AN T4~

@UEORSL - KHNFIIEL TSRS T % T LT
[ R, L3 7 SRR MMl

ONMEFEELEBL, HEEh~FEERBEORET =)0 7%, IBER® 2 E i+ 5

(] T AR —Gefy, WG geRhIb ik (TRRAL i SR RN &R T IE A - M@ SRR BRBT RO BT AM ) o [ i R A
OFEBAN - REAARTA >, MHERBUZEEHIO IS0 i (RET) . M S IR LK DU - i1 EIA/SEA 7
ARTA >, EBE R A OV SAR R E L CORBRBET NI~
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SIMSEA D F} 47 1 B 5 0 fifg 3712 1) 43 72 58k W 19 10 AL oA
Strategic Efforts toward Establishment of a Scientific Basis for SIMSEA

M LI &L Sergey M. Varlamov!, & #  Z1EL,

Il R EE FAR OERAVER B2 e BRI
Yushi Morioka, Toru Miyama, Sergey M. Varlamov,
Yasumasa Miyazawa, Keita Furukawa, Aiko Endo, Mitsuo Uematsu,
Nobuyuki Miyazaki, Toshio Yamagata

R7OT7 -m7ITORLEE. ELVWVEERRERTIALEDNI N REZI T, BERENVIEE
FIELTWB, ChETEBFEREOREXPHUFICH TR A RERNICTHOATE N, BER
BEEEERANICHRTZ-DICE., BERZT - 2EFRFACEDWV ERVEAETIDENH
%, D, BBREMFRBOT7ITATEERBREESIE 2014 F£IZ, EETOY 54 SIMSEA
(Sustainability Initiative in Marginal Seas of South and East Asia) # % E3¥ /-, KRBT,
SIMSEA O ZHER LT 2/0, BARFETTHLNATZLBFLBEOMRIEHEEEL. BRF
ZHSLITHRSHEOB RN S SIMSEA TEETNERELERL. MREFOR Y FT— T EBEL
Feo Fo0 EANICH S SIMSEA DIRFEEE LT, BMEBEZICSVTHTREFREL BRI FEIC
RT3 HREEEEERLA, HTTEAREOEKRICKHU TEEEBLSIZ2SHEEDOEBR TR T LA
EFHEEL. v EBLTTFRABHREAR L, £/ HITERE,PSBBOBRAT—25EHLTDH
S50, FRIDRTLDRFLERE.ETT o0 O LAEFETERECMREDBEFELZBOERHIRT
HEBTDIIET. R7V7 - @7 T7OBIDBOFGRIREL B ERBICEMRTE S,

X—TJ-R:EBT7IT7 -ETITDIFLE. SIMSEA, SHMEBEZE. BRFAIITL

The marine environment in the marginal seas of South and East Asia have recently deteriorated due to
human stresses imposed by the surrounding countries that have experienced high economic growth.
Although many efforts have been made toward marine conservation and education of the marginal seas,
research activities based on scientific data and future predictions are indispensable for fundamentally
addressing marine environmental issues. In 2014, the International Council for Science/ Regional
Committee for Asia and the Pacific (ICSU/RCAP) established an international research alliance, called the
“Sustainability Initiative in Marginal Seas of South and East Asia (SIMSEA)” . To establish a scientific basis
for the SIMSEA program, this study reviewed the international research activities on the marginal seas,
selected scientific issues of high priority from both the natural and social sciences, and established an
international research network among the scientists. Additionally, a case study was conducted using a
regional ocean prediction system for Sukumo Bay, Kochi Prefecture, Japan as part of the SIMSEA research
activities. By request of local stakeholders, a high resolution regional ocean prediction system for Sukumo

1 R ZE R 3864 7 7)) o~ — > 3 » 5 R/ Application Laboratory, Japan Agency for Marine-Earth Science and Technology
2 401 AT [ BOR 92T The Ocean Policy Research Institute, The Sasakawa Peace Foundation

3 A HUERBR PSR T, Research Institute for Humanity and Nature

4 FRUREE KRG 72T, Atmosphere and Ocean Research Institute, The University of Tokyo

5 B IS The University of Tokyo

JEfE2 A H : 20174E5HTH . 2 #LH - 20174E8 H2H
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Bay was developed and the ocean prediction information was disseminated via a website. Local
stakeholders voluntarily provided in situ observation data to validate and improve the ocean prediction
system. Further applications of this cooperative activity for other countries and regions could eventually lead
to the sustainable management and development of the marginal seas of South and East Asia.

Key words: marginal seas of South and East Asia, SIMSEA, Sukumo Bay, Kochi Prefecture, ocean prediction
system

1. SIMSEA &iZ

W7Y7 - M7 TII MR ANODN 55282565 40 A (2015 F K5 2, UN-DESA 2015) #34
HLTW D, INODOMIRTHETE T2 ANAIZEoTRTIT - 7Y 7 DL G (BRI SEikz 8L T
WEEZ DB BETOWE) X, KEHLTI LYY =%l DT 2EE 2L T B2 TR
FAEEDE IR PR WEE R B EEIIb o TV A,

WTIT - T YT ORFAMEE BRI R R A R oM e L THIG LT WA, WA R
LT, —HERELT 28 A2 E Wil KIREHER I 22 % v (Reynolds et al. 2002), 2
NN Hl_ﬂr(ﬂiﬁﬂ@ﬂum@@m‘(ﬁ STHARDZL, BERRBELTERL CWbe MEE O E)
B K R R A e R R AT ISR $ 7200 Tl mFodbkea —ay el it R o K
-7 Ll i'é“t \ REOWEK A AL TS AZLIIEETH S,

—H T AW AL REEBE LT MR A BOS A WIS 2 ThdH D, —FEEEL
TREPSIINP KA BLTHAINDEP L REIROGELZIT T, WTUT - HT7 VT DL
B TS D—RIEFEDREL BT 7o RIELE A YR OGS EE £ »
(Yamakita et al. 2017) o FIZIE. WTV7 - W7V TOBDMEIBITS 1 kAE (2 Gt C year™)
2, SEETHEIERERE KFEE (3 Gt Cyear?) 12K WT3EHHIZHEV (Longhurst et al.
1995). F7-. EE%%@WU&LT?@E@@%@CL D BT 10 fF5I1ZELSLFAEL TS
(Tittensor et al. 2010) o WZEGEIRC I, HRTUE BT THEN AL TR, TR L
kttﬁﬁﬁwﬂﬁﬁ“%%ﬁmtfwéoﬁ7/7 B 7 VT ORI BT 5 THEOAE I (F
68 T-km?) &, BAFEHE (91 T km?) 1I2kWTEL, RO 3 E% EHTw5 (Spalding and
Grenfell 1997)

Ll BEEOZFELUNREFRERLHERRIRL 3RS DREEL 2T, W77 - M7 YT 0L
PR, HRERBEDHILL TE TS, BlZIE, KENPSIIZEL CERE 2RI A EWEHE IS
BHTEIZEBM TR, KIEW O WP R PERUC L LK EE RO EREDHRESINTWE (Halpern
et al. 2008) s — 5T, HERIRBRALICPE)HEARIRO L FICKDRE QR AMESEL . b (e
2T AHEE) CIEEMRE OB ENL TE TS (Woodruff et al. 2013) o FNEFEFHIC, HEKH

ZRAL R OB MR EE IR AL ST Y T O LR A R oM AE Y O LRI B R T TBY
(Gattuso et al. 2015) . #FHHED E 2L AEWLEEL Z LT b,

CDIH N OBREE LR ZITC, WEBRBE O LRSS, BEEHMEL - EBR AT A0
INFETITONTE Bl 2IX, 1994 4512, WERBRE 772U 74 (GEF: Global Environment
Facility) o#Is7as 4 [ /7 V7SI B0 2 iR 5 5 WJJJ::)‘in\”&fEJ P B QNI B 4 T
(UNDP : The United Nations Development Programme) 2 £ 1) 3= Jii, U R B (IMO
International Maritime Organization) CliV)iﬂﬁﬁﬁﬁééﬂf:%T?T?ﬁiﬁJ‘zi‘%iﬁﬁé‘fE/ S—h =7
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(PEMSEA : Partnerships in Environmental Management for the Seas of East Asia) Tid, #7
VTEERMT VT OMARFEE D F AL o T, MRS F A — RICE SR N R A B AR T VT
BWTHEBL TV 5E, €T, AN ALFG BEZRFZED 2 DOMIE 2515 35 HED R R DK
REICBI 9 2981 (State of the Coasts) L. ZFBISHEEEOMREFN LN, /KT I T
WA B BEGE T A B F8 12 B 5 A8k g (SDS-SEA : Sustainable Development Strategy for the
Seas of East Asia) 2R ELHEAEL TD (PEMSEA 2015), SDS-SEA 1E 2003 42 PEMSEA %
MENZE>TARRSAL, 2007 4E205 2017 L TO 10 4 GEF 12X HT0be, W77 T
BEHSNTBY., 7T O0mME (i, e, R, #io. B, £, 8% 2R3 Tnws (SDS-
SEA 2015) o SDS-SEA OFEMEIZ[ANF72NALNVEFAS 2015 EOHT V7 #EE il BE % L T HE N
SN2 5 BIFERHEICBWTEA SN, ZOEE Tl 2021 F£E TICPEMSEA 25 R &3 51
WD %ED 25% IZBW R RIROB AN E L ER T 57%E . BAENRHEBELE T E T
DHlATED LI LTS TV,

—TJiv HRDP Lo TR 7V T b E e i B2 1T o7 flbd b. BlzI1E, 2001 4E25
2010 FEFTD 10 £, HARSAMIRA S (JSPS : Japan Society for the Promotion of Science )
WERFIMEFFEO—BREL T, WRERFPWmLR), WETYT 5 AE (AXFATT, L= 7,
TAVEY, FA4. R F L) ORZERLWHIZEEB L LT [ REEER S (CMS: Coastal Marine
Science) | \ZBE A% - BE GBI ZEML72 1o 2Tl MRS BT 20 B 5% 8 R W £ 5
P, MR YRl N EERIEEL T LIPS Cnb, CMS ORI HHEx B TSN
300 &S WIFEE DAY — a2 fEEE, AL T 4720, 5IEkE 2011 4205 2015 FFTO 5 4,
JSPSOT7 YT AHBEBEW A FZEILLS [HETYTICBTIRRHEEZOMARE AT =2
(COMSEA : Coastal Marine Science in Southeast Asia) | #5 /il T&7z2 % E512, HTWHREED
BRAHIEL T, 2016 F2°5 2018 F£FTO 3 4. JSPSWIZEH SIE B FHEL ML T, [HMTIT
R AREROB I~y b7 —2 (RENSEA : Research and Education Network on coastal
ecosystems in SouthEast Asia) | Z#HT 5 %,

L2l SHLHDAH AL R O BURITIE, 2 T 2BUR S 2\ I3EE OB AT E-T
BY. LRI BT ARBI M EZRARICHE I T A0, BEORSET S LR RO TG HRIZE
DAV TH L, KTVT - BT YT OB BT Bl BN HE I TR BN
o TIRFRBEY BT AV AT ADPEIL SN TR\, BIZIE, £EROWEEHZ) T VE A L TBH
LT3 Argo 7U—rD 5 Ai 1L, KFFERA VREREINET 100% KR 300km U 7270 —h
1H) BRI L, BT7VT7 - B7Y7OBMETIE 40% LT EIEFIZD R (2017 4 7 AR
M. Argo JAMSTEC) %,

07D, BWEOMFERBEOLHIONVWT, TOERPTHICEFINTVHEIEF ARV, /2,
DRI OWE RS S HREDIHNTEH L, PRIWIZELL T, REmMD Y I2L—Tarzfn
TR ETENEHEVIT DN TRV, BIZIE, HARRHZ &b KT EOMRR T EIL A ATh Il Ta
72 2% (MRI.COM-WNP, Usui et al. 2006; JCOPE2, Miyazawa et al. 2009; FRA-ROMS, Kuroda et
al. 2017). W77 - B 7 VT Of B E HE BTl TN B A vy (B o i 7 il
Wang et al. 2015) o

StRiE. TR TFEMEHREDEIZ, R ORI BB KA AT IS ECROLN T W5, Flz
X, B TYT O 6 WEDSRALBUF S —2v7 CTI-CFF (The Coral Triangle Initiative on
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Coral Reefs, Fisheries, and Food Security) Tl&., ED %4, SMELE) /210, EWEHEE V-
7o EERPEIC IS CHU M G720, 2009 4F I00 B O R 1] Be 2 GIRAE HISE T A IR 1T o
TWb, TOHRT, BRI TRETMOREELZN LEGLTENUETHY), [EEE / Zrsib
WO BREE R R R & 5F 2 AR 2 AT B R A3 S Cwb  (CTI-CFF 2011) .

IHLEmEbes, EREES24R (ICSU : International Council for Science) &7 Y7 K-
175 H 4 (RCAP : Regional Committee for Asia and the Pacific) (£ 2014 412, EE7as 5
2 SIMSEA (Sustainability Initiative in Marginal Seas of South and East Asia) 32 &7z %
W77 - T YT OB T RICERLFMET 570, AT -7 VY — LD ElEE%ELT
MAWRIE 70T I 2T FA T 5202 FREIC, BAEOWE 707 T 20 L RILL ., Ml &
DORIRNZDBHBE AL B OB RO L DR E % K72 DD b,

Gtk HARDSIMSEA IZBWTHLLI AR EE R 32 83, FBilEE A $2 A4 D AT 2R
BEDHLLS FMSICEE 2y — L — 2 ORDPEOER L EREICOHERT 5281005, ®TY
T\ 7Y T OBBUEEEEDOR IO DM EE, Fn] et S0 FE % B 7 ERIRBE o E B
WMo 7ars58Thb7a—Fv— - 7—A (Future Earth) OB TS, B, B¥EBEHALSIRS
SIMSEA L T ERH S,

KWL/ —bTid. SIMSEA OENAMIBIT MG EIZ /8§ 50 EBRMZIDMALL T, /T
7T YT 0BG ETIT O RD O G B2 L, SIMSEA TEE T REREOERE
110720 —H T, HERIZBITS SIMSEA OWFIFEHFIE LT, &M E BB THICEARE LR ILTT-
72D Y AT LD SEEZ D RICHIZOWTHE T 5, %I, SIMSEA OWFZEIHEOTLHL
Lt DIEIZONWTE LTS,

2. SIMSEA @ [El B 1) 72 B ) /L A

SIMSEA ORI IEREZFE. T 5720120F, KTPT - M7 Y7 OBl RO 2B 8 M E O TR
PHEL . BARFEER I CTIT O T LI R EEI Ry BT 2 080 H L, £OH T, SIMSEALLT
T REEEL BN TR BT\, OB 707 A CTIThI T AT ZEH B & o # 4 Y]
HRETH D

ZITETIHDIC, BREHN TN CELZRT YT - 7Y 7 DR LB b L e G 8 0 B %
fio72 (2014 4F | 2015 F R K R KMEI R AT EHE T — 273 av 7)o HARTIE, BUF. #15E
. NGO, WFgetf s o @R bz HayE L LS 7: PEMSEA R AARD EEII e it FHE TH
% COMSEA ZEIZHIA T, MR MR SR RS iR OB ELHEZHE L Wil E (0
2014) RN AR EE B (1P B EBORITZERT 2016) 2AE RSN T2, RGO F&
LC. MR B ClE, AHERS B NSRS 02 2 L IFIEN 23 R L) 72 B g <0 22l 1k
ORI, HEET VR AV CEZKE TORMOT I AR SN w5 (Isobe et
al. 2012), F7o. AREFRGEH TR, 7T 07 ORE EEIZIDFREMOBERIIOWT, HEED
KB BE B > CHEHLL CRAIT3 2D MLADSHE T N CIrbiiCwd (RS 2014)

DI, B FlEHOCCHEERER =57l FRTFMNEITIZET, mEREOR LS
FRiE T Re e AN E § A28 IEE N TIRATh N Twb, BROMEFFZETIT - M7 I TISEH
THIEIES TERWA, BRHEEO I E L E IR 52813 SIMSEA O SRR B2 HE A5
THETHL, ZHUNL, WT7Y7 - BHT7 V7T OFBiEORERMEIH DI ARE R AT — IRy —L
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SIMSEA TINHLOHBEZER T 572012, WER ., LB HESFHFE0 3 2055124517 T,
KB CTEBELENLIETYT - BT VT OFBIEOREZEIY (3 4) Todhiin (5 48) b0,
HEEFENEIIPRERELRLOICHHEL: (R 1), 2ORKER. WERS5 5 Tl IREROWILY;
ORI 72E) 2 FER A BIIIL . RO 32— ar BTVl RS T T 528 E
BREO 1 DLLTEIFON: (R 1.1 ERBFSE Tl MR EEY S RO R D5,
TR IE MR RS LD NDEEANO RS E RO 1 DL TiRESN 7z (£ 1.2), HaF
SIS B SRR BUR R 2 DD R0 Mg CTF E L 7200 Bl 2 B 3 5
AR, I BIFRHB R SO AT — 2 RS — IR T R RN R BRIE O S FIC T A3
HATRAL/ AT LR E N EELEEELCIRESN: (R 1.3),

INOOMEEEFZ T, 3 DORLD 5T OW BN EEILSDINTN—TEEY, 3 D055 %
TRESNFEOBEN (MOD%hW) ZHS00 ., R BRI 21T RED, dEms
Fiorzo YRS TSRS T OEEF LT, INREBIZZLOEREL D7) TIE, B4
BRI EH OWESHEE 2 oT D, (R CHlET HTERICE TR EIITE R R E
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Hia oW 7illE e =7 CHIC AR ICREL TW5, —FH. BB TIIRET OO
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Effectiveness of Overseas Internship for Developing International
Marine Human Resources

WA KL P I AR Rz

Mitsuo Yamamoto.Hideaki Nomura. Shingo Kimura

KBILHIZEBEORN N RRIESRICH T, EREMNISTEETIAMEEELTWCBEMENE
5ZHLTWD, REAZBETIAITLIATIH. BROBEBRCAROHKESILRCERILEEN
BAIAMDBEREBIELAEEBEToTCE LN, 2014 EEDSIBBHAI L 2—2 Y v TICL2ERN L
BEAMBRO7OSI VM EEBLTNS, 22T, BREEXENOAEEBICKFRLEE
27AP5 6 yAOHBETIRET 2EE EHIC. HRTERTIAMERICEG-HE X TLDFEL
EEMELTVWS, RIETIR., D12 2—229TICD0T HIEEOEBESINBEDREEANR
ICDOWTERETIZEILLN, BEDOFXF vV TNIABRICHTEIRA L 82— v TOEMMEERT T
BeERAT, ZORR. HEBIOVWTERROZEN BHIEZTIEOEELINE 3 D0
ERDODETEBRUSIEMIREN, FLREBOEZH»S . [EEEETOELERE] &
[ABRFR] ICEDFRDF v UTNRIABRICEVWTRZEDHREN» SV EHFHBSN, 7OV
MRRICH > THRELIA > 2= Yy TOFMEICASLIERPEBONATVSZ ENTREEN T,

F—T—N:BEAMER. B, B 22097 EREHERE. U7/

Internationalization of university education for developing human resources who can succeed worldwide is
increasingly being promoted in Japan. The University of Tokyo Ocean Alliance conducts educational
initiatives for grooming the participants who would engage in integration and internationalization of ocean
policies and research in Japan. We also started an overseas internship project from 2014 fiscal year for
development of internationally trained marine human resources. Selected graduate students undergo
internships for two to six months at international organizations and research institutions, and we aim to
establish an education system for developing human resources to succeed at the global stage based on
such internships. The objective of this study is to investigate the effectiveness of this internship project by
evaluating the characteristics of the internship system and analyzing related reports from participant
students. We found that this internship system overcame three main obstacles that prevented Japanese
students from studying abroad. The analyses of the reports show that the internship system was considered
to be effective in establishing the career paths of students by providing work experience in international
organizations and facilitating formation of interpersonal relationships. Our analysis reveals that expected
results were obtained in the project.

Key words: marine human resource development, internationalization, overseas internship, international
organization, career path
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2 RS R AR PR Al B2 F 22 R Graduate School of Frontier Sciences, The University of Tokyo
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A Proposal for Requirements of New Coastal Fishing Employments in Japan
— Through Participant Observation at Ijika Town, Toba City, Mie Pref. —

folg GEWLE HEALKE ek BRA KK IR

Tatsuya Sato, Takashi Niimi, Toru Nagahama, Toyoki Iwao, Masako Otsuka

W O/NREL R B2 e U RrRLREDEES LS ULEERTH 2017 FICKRESH
FEKERREBEORTRINTVES, R LUSAOHABEROBEANDHRBEREICET 2 Fit
E-HER R CBVTHRICAERELAFRISOVTOHRERIZ LY. Z2THE. 4 FRFEIC
b3 ZERRPHARADANAOBEEEFEENDORELBL. AFRAENNBERIHR
METIRBICOVWTRE Lz ZORR. BFFENORBICVDRELZIAEES S UHBSNLS
BHABETIREOREDEL. 1) AROSHEEREFNA T DICRMPHIW|EEEEE L
BRIRBEEMENICHIRL L VEBEE, 2) W TEDORF RN MIBEH S ERREEI LN SBEET
ERZANBREOBEL, 3) ThOoDOXRENP AIRREAMEZEEL (REICISUTHBRABROEE
V). BEETILZITEL 4) TRICLZBEEFOHEDEFEDY K-~ THEISAMEESED
THEAALRIREZSYL TEMGET I EE V7, WODPDRENBASH EL ST,

F-TU-RRERE. BREE. FRAEXERE &M 258F

The basic plan for fisheries, finalized in 2017, proposed to establish and conduct sustainable fisheries in
small local communities called ‘hama’” in Japanese. However, there are few reports about how to obtain
employment in the industry and there are minimal relevant discussions based on field investigation.
Therefore, we conducted surveys to figure out conditions necessary to join local coastal fisheries through a
4-year emigration by one of the authors to a fishing village in ljika, Toba City, Mie prefecture, and his
participation in fishing activities. As a result, we have enhanced the understanding of and gained insights on
problems related to the right to participate in fishing work and emigration to a fishing village from elsewhere.
Further, we propose the following conditions to facilitate movement of fishermen across the industry: 1) use
of local fishing gears similar to that originally used in an area, such as gillnetting or octopus traps (crab
traps), which do not destroy habitats and can be used in various ways to optimize use of a variety of coastal
resources; 2) enhancement of local fishing skills by teaching ‘Yamatate', a means of determining a ship's
position without using GPS and its value; 3) recruiting and selecting responsible, practical people approved

1 &5ZClub,Zakko Club

2 K ¥ —F )AL Fisheries Journalist

3 ZH LMK ERRK E R~ Department of Agriculture, Forestry and Fisheries, Mie Prefectural Government
4 BIT/KERIZERT Toba Fisheries Science Center

5 i) 1SR (R BOR B 72T, The Ocean Policy Research Institute, The Sasakawa Peace Foundation
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by locals; and 4) supporting those people until they acquire the necessary skills, and maintain continued
environmental assessment and monitoring (by administration if necessary).

Key words: coastal fishery, fishing rights, new fishing employment, requirements, participant observation
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Sustainable Development Goal 14 for
Conservation and Sustainable Use of Oceans and Resources:
Strategies and Challenges for Pacific Small Island Developing States

HETE 5 KON 3 IR O PR A & e 11 R IS 00U F 7248 e ] B 20 B SE H AR 14
RPN J5 WL 8 3 L ] D Wi s & R

Masanori Kobayashi!

ANV ST ¥

Pacific small island developing states (SIDS) face distinctive challenges in achieving Sustainable
Development Goal 14 (SDG 14) for conservation and sustainable use of their oceans and marine
and land-based resources. There can be synergies and tradeoffs among 10 measurable targets
and other related policy objectives. However, there are myths and misgivings over anticipated
synergies and tradeoffs, and further studies are required. It is critical to devise and implement
strategies effective to achieve SDG 14 so as to meet the specific needs and conditions of
individual Pacific SIDS and their communities. Adaptive management is also indispensable to
tackle other related socio-economic, political, and environmental issues.

Key words: Pacific SIDS, SDGs, synergies, tradeoffs, adaptive management
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1. Introduction

Small island developing states (SIDS) depend on oceans and marine resources that are an
integral part of people’s livelihood '. Yet, ocean environment and marine resources are under
increasing anthropogenic pressures and require urgent actions for reinforcing conservation and
sustainable management of oceans and marine resources **. To achieve such policy goals,
countries need to undertake issue specific measures . At the same time, it also requires concerted
policy actions at the regional and international level. Governance issues have become a pressing
priority for the Pacific SIDS.

1 The Ocean Policy Research Institute, The Sasakawa Peace Foundation /4 1| “F-H1 b FH ik 7 ¥ 55 BF 92 e
AR H 2017459 H . 2B H 1 201748 H22H
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SIDS development challenges have been highlighted in global policy documents such as
Agenda 21 °, Barbados Programme of Action °, Johannesburg Plan of Implementation *, and
Mauritius Strategy of Implementation . In June 2012, a global action plan or an outcome
document entitled “the Future we want” was adopted at the United Nations Conference on
Sustainable Development in Rio de Janeiro, Brazil. The outcome document articulated specific
conditions and needs of SIDS and required actions for supporting SIDS sustainable development
efforts *. The outcome document reaffirms in its para.33 the commitment to take urgent and
concrete action to address the vulnerability of SIDS. The document underlines in para.178 the
vulnerabilities of SIDS by referring to their smallness in the size, limited resources, and exposure
to global environmental challenges and external economic shocks, climate change impacts and
natural disasters.

The global commitment to support SIDS was manifested more unequivocally by the action plan
adopted at the Third International Conference on Small Island Developing States (SIDS 2014)
held in Apia, Samoa in September 2014. The action plan was entitled “Small Island Developing
States Accelerated Modalities of Action (Samoa Pathway)” '°. Samoa Pathway contains 124
paragraphs and addresses a wide range of issues including climate change, disaster, oceans and
seas, biodiversity, and other socio-economic issues as well as finance, capacity development, trade
and technology. Samoa Pathway has a section entitled “Oceans and seas” that encompasses from

paras.b3 to 58. Para.58 has 16 sub-paragraphs and addresses an extensive list of issues (Table 1).

Table 1: Samoa Pathway
Section “Oceans and seas” Para.58 Major points

To assess, conserve, protect, manage and sustainably use oceans, seas and their resources

b | To sustainably develop the ocean resources

¢ | To implement the regional seas programmes

d | To address marine pollution

e | To protect coral reefs and other vulnerable marine ecosystems

f | To undertake marine scientific research
g | To enhance the surveillance of fishing vessels
h | To support small-scale fisheries

i | To strengthen disciplines on subsidies in the fisheries sector

To consider becoming a party to UNESCO Convention on the Protection of the Underwater Cultural Heritage

—.

k | To conserve, sustainably use and manage straddling and highly migratocy fish stocks

1 | To enhance the capacity to sustainably use fisheries resources

m | To urge cooperation under regional fisheries management organizations

n | To enhance cooperation to address ocean asidification

o | To conserve 10 per cent of coastal and marine areas

p | To address the effects of munitions dumped at sea

UN Report of the third International Conference on SIDS (2014)
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The provisions of Samoa Pathway were rather succinct. On the other hand, its intent and
rational were elaborated at the Multi-stakeholder Partnership Dialogue sessions during SIDS 2014.
At the Multi-stakeholder Partnership Dialogue on “Oceans, seas and biodiversity” held on 3
September, H. E. Tommy E. Remengesau, Jr., President of the Republic of Palau underlined a
need for a holistic global approach to ocean governance that extends beyond the exclusive
economic zone (EEZ) '. Besides such a global approach to ocean governance and marine
resource management, suggestions were made to create projects to share best practices and
promote collaboration between SIDS and non-SIDS. The process of developing Samoa Pathway for
its adoption at SIDS 2014 catalyzed partnership activities. Two hundred and ninety-seven
partnership activities were registered by SIDS 2014, and one-third of such activities were
announced during SIDS 2014 2. Samoa Pathway, particularly, Para. 58 set a foundation for
developing the Sustainable Development Goal 14 “Conserve and sustainably use the oceans, seas
and marine resources for sustainable development”.

Sustainable Development Goals (SDGs) were developed as a follow up to the 2012 UN
Conference on Environment and Development, Millennium Development Goals, and a process to
set 2030 development agenda. SDGs were adopted by UN General Assembly Resolution 70/1
“Transforming our world: the 2030 Agenda for Sustainable Development” as the post-2015
development agenda at the United Nations summit held 25 September 2015 '*. SDGs contain 17
goals including 169 targets. SDGs is indeed a global commitment manifested by the world leaders
for pursuing sustainable development calling for time-bound concrete actions by 2030. SDG 14 on
oceans, seas and marine resources has 7 concrete numerical targets and 3 general targets
(Table 2).

Table 2: SDG 14 “Conserve and sustainably use the oceans, seas and marine resources
for sustainable development”

1 | By 2025, to reduce marine pollution

By 2020, to sustainably manage and protect marine and coastal ecosystems

To minimize and address ocean acidification

By 2020 to conserve 10 per cent of coastal and marine areas

By 2020 to prohibit fisheries subsidies to overfishing

2
3
4 | By 2020 to end overfishing
5
6
7

By 2030 to increase the economic benefits to small island developing states

a | To increase scientific knowledge, develop research capacity and transfer marine technology

b | To provide access for small-scale artisanal fishers to marine resources and markets

¢ | To enhance the conservation and sustainable use of oceans and their resources

United Nations. A/RES/70/1, 2015.
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To advance SDG14 implementation and enhance international cooperation, it was decided by
UN General Assembly to convene the high-level United Nations Conference to Support the
Implementation of Sustainable Development Goal 14: Conserve and sustainably use the oceans,
seas and marine resources for sustainable development (so called “Ocean Conference”) from 5- 9
June 2017 "***. The Governments of Fiji and Sweden co-hosted the Ocean Conference at the UN
headquarters in New York. The Conference aims to (a) identify ways and means to support the
implementation of SDG14, (b) build on successful partnership and stimulate innovative new
partnership, (c) involve all relevant stakeholders, (d) share experiences, and (contribute to the
follow-up and review process of the 2030 Agenda for Sustainable Development. In September
2015, H.E. J.V. Bainimarama, Prime Minister of the Republic of Fiji expressed his concerns over
recent trend in ocean conditions and their implications to small island developing states in his
statement at the UN General Assembly warning the decline in ocean’s health evidenced by dying
coral, marine pollution, damaged coastal ecosystems, declining fish-stocks and ocean acidification,
and proposed to convene the Triennial UN Conferences on Oceans & Seas. At the UN Sustainable
Development Summit in September 2016, H.E. Peter Thomson, President of 71st Session of the
UN General Assembly and Ambassador of Fiji to the United Nations in New York called the UN
Ocean Conference to be a game-changer to ensure ocean's well-being. The expected outcome of
the UN Ocean Conference was specified by the General Assembly Resolution 70/303. The
resolution stipulates that the Conference shall adopt a “Call for Action”, co-chairs’ summaries, and
a list of voluntary commitments. The preparatory meeting for the Ocean Conference was held in
New York from 15-16 February 2017 to consider the themes for the partnership dialogues and the
elements for an outcome document “Call for Action” of which the zero draft was made available
for further negotiations and the adoption at the UN Ocean Conference '°.

SDGs are expected to turn national, regional and international strategies conducive to
achieving sustainable development '*. The momentum created and actions catalyzed for pursuing
SDGs are expected to build up a ground for governments, international and regional organizations,
businesses, NGOs, academic institutions and other stakeholder groups to bolster their efforts to
achieve SDGs by reinforcing policies measures, strengthening institutional and social capacity,
altering fiscal allocation, redirecting investment and channeling resources towards goals and
targets set out by SDGs. At the same time, it is vital to monitor that such actors will help achieve
SDGs and not undermine sustainable development efforts.

SDG 14 itself contains targets that are linked each other and linked with other goals as well. It
is therefore expected that the efforts for implementing specific targets of SDG14 will generate
synergies in achieving overall SDG 14 and SDGs more broadly. At the same time, there may be
tradeoffs in implementing the specific targets of SDG14 or in relation with other targets of SDGs.
Under the tradeoff scenario, achieving one target may undermine the achievement of the other
target. It is therefore important to ensure that the efforts made to achieve the specific targets of
SDG14 will contribute to achieving other targets of SDG14 and SDGs in entirety. The efforts to
implement SDGs must contribute to the overarching objectives of SDGs that are to reduce poverty
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and enhance social well-being. This is a central part of sustainable development as outlined in
para.7 of the Declaration with which the SDGs was adopted in 2015.

In this paper, I have strived to analyze the synergies and tradeoffs surrounding SDG14 namely
in the conservation and sustainable use of marine resources and interactions. With the case
studies in Palau and Kiribati, it is also intended to clarify myths and misgivings on the synergies
and tradeoffs. At the same time, the paper also indicates possible subjects for future research and
directions for policy transformation towards promoting achieving SDG14 and eventually SDGs in
entirety. It is hoped that the paper will provide perspectives to forging a partnership between

SIDS and international organizations to that end.

2. MDGS and human development index for Pacific SIDS

Millennium Development Goals (MDGs) are a precursor of SGDs, and it is useful to examine
how Pacific SIDS performed in MDGs implementation. MDGs was adopted at the UN Summit in
2000 as a landmark commitment made by the global leaders '®. Seven goals were set for MDGs,
and the achievements and challenges were evaluated subsequently. The regional assessment was
conducted for Pacific SIDS. It was noted in the assessment report that Pacific SIDS had mixed
outcomes ’. The Cook Islands and Niue have achieved all the seven goals. Three countries have
achieved the half (Fiji, Palau and Tonga). The rest has achieved less than half. Kiribati, Papua
New Guinea and Solomon Islands have achieved none of the targets. Multiple causes were stated
for failure in achieving MDGs such as the financial crisis that hit maritime transport and reduced
remittance by seafarers of Tuvalu. The Cyclone Pam that hit Vanuatu in 2015 caused hardship in
Vanuatu and retreaded it in MDGs implementation. Challenges were foreseen as Pacific SIDS
faced stagnant economic growth, limited employment, and subsistence informal sector while
positive notes were made on the improvement in social indicators such as primary education

enrolment, gender equality improvement, and child mortality reduction *

. MDGs implementation
was evaluated in relative terms with the three categories of “achieved”, “mixed” and “not
achieved” and did not accompany numerical indicators.

In the line similar to MDGs, Human Development Index (HDI) superheated by the United
Nations Development Programme (UNDP) provide elements useful in conducting comparative
analysis regarding Pacific SIDS’ performance in the pursuit of sustainable development. HDI was
introduced in 1990 as independent, analytical and empirical resources for sustainable
development policy agenda *'. HDI is a composite index measuring three basic dimensions of
human development that are a long and healthy life, knowledge and a decent standard of living. It
is difficult to interpret the significance of a small margin of HDI variations among Pacific SIDS.

However, it can be noted that there are correlations between HDI and MDGs (Table 3). In
monitoring SDGs implementation, it is thus useful to review HDI changes in parallel as well. Those
countries that have performed well by achieving more than half of MDGs are rated high in HDI.
Palau, Fiji and Tonga are listed at the top three in HDI. Samoa, Federated States of Micronesia and

Vanuatu follow on the list, and they have achieved less than half of MDGs. Kiribati, Papua New
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Table 3: Human Development Index (HDI) Pacific SIDS Overview of 2005 - 2015

HDI MDGs
2005 2015
Palau 0.76 0.79 Mixed (more than half)
Fiji 0.7 0.74 Mixed (more than half)
Tonga 0.7 0.72 Mixed (more than half)
Samoa 0.68 0.7 Mixed (less than half)
Micronesia, Federated States of 0.62 0.64 Mixed (less than half)
Vanuatu 0.57 0.6 Mixed (less than half)
Kiribati 0.58 0.59 Not achieved
Papua New Guinea 0.45 0.52 Not achieved
Solomon Islands 0.47 0.52 Not achieved

HDI Data not available for Cook Islands, Republic of Marshall Islands, Nauru and Tuvalu.
Cook Islands and Niue have achieved all the seven MDGs.

UNDP (2016) http://hdr.undp.org/en/indicators, Pacific Islands Forum Secretariat (2015)

Guinea and Solomon Islands are listed at the lower part, and it was assessed that the three
countries had achieved none of MDGs. The Cook Islands and Niue have achieved all the seven
MDGs. However, their HDI data were not available and they were left out from Table 3. It is
important to note that while 14 Pacific SIDS share a commonality as SIDS, they are at different
stage of sustainable development due to various topographical and socio-economic factors. In
devising strategies for SDG14 implementation, it is deemed vital to take approaches tailored to
meet the needs and conditions of respective SIDS.

It is worth noting that HDI for Pacific SIDS can be assessed against their sea areas (Fig.1). The
SIDS with relatively higher HDI are rather endowed with smaller sea area while the countries with
larger sea areas belong to the groups with the middle or lower level of HDI among Pacific SIDS. Tt
is generally stated that the government with a large territory requires greater governance efforts
or loses its governance efficiency without the proper decentralization and central governance

control systems %%,
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Fig.1: Sea Area and Human Development Index (2015) of Pacific SIDS

Data not available for Cook Islands, Republic of Marshall Islands, Nauru and Tuvalu
http://hdr.undp.org/en/indicators/137506

3. Pacific SIDS: Ocean endowment and socio-economic indicators

Paradoxically, data disclose that SIDS are not endowed with land area, population and
GDP in proportion with their sea areas namely territorial seas and exclusive economic zone
(EEZ). SIDS have very limited terrestrial space and are detached from the main continent.
Islands or islets of SIDS are dispersed as well. It is straightforward that SIDS have limited
land space and dispersed territories and their population is relatively small. On the other
hand, SIDS are the custodian of large ocean space. SIDS hold extensive EEZ and for this
reason, SIDS are said as small island and large ocean states .

Fig.2 shows the land area, sea areas (territorial seas and EEZ) and populations of 14
Pacific SIDS. The specific figures are shown in Table 4. It is demonstrated that many of
Pacific SIDS are endowed with small land and habituated by very limited population while in
contrast they are endowed with large ocean space. Papua New Guinea and Solomon Islands
have relatively large land areas. However, many other countries are rather plotted close to
the vertical axis and it means that they are endowed with limited land space and population,
and large ocean space. Such countries include Kiribati, the Federated States of Micronesia,
the Republic of Marshall Islands, Palau, Fiji, Tuvalu, Tonga, and Vanuatu. Fig.3 shows the
sea, land and GDP of Pacific SIDS based on Table 4. Both axes remain to be the same as
Fig.2. The bubble size shows GDP instead of population. The bubble size is relatively
enlarged in Fig.3.compared with Fig.2. However, it doesn’t look so different from Fig.2, as
GDP is rather proportionate with the population size. It can be stated that many of Pacific
SIDS are small in population and GDP, yet, are endowed with the large ocean. This paradox

poses a strategic choice and challenge as to how Pacific SIDS use ocean space and manage it.
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Fig.2: Sea, land and Population of Pacific Island Countries

Note: Population in thousands of 2015
http://data.un.org

Table 4: Sea, land, Population and GDP of Pacific Island Countries

Land area (km®) Sea area (1,000km?) (th Oizgﬁl;g j%% 15) GDZ éijgslz)oﬂl;ion,
Cook Islands 237 1,830 21 330
Fiji 1,833 1,290 892 7,191
Kiribati 811 3,650 112 205
Marshall Islands 181 2,131 53 205
Microneshia, F'S 701 2,980 104 350
Nauru 21 320 10 153
Niue 259 390 2 24
Palau 488 629 21 309
Papua New Guinea 46,223 3,120 7,619 19,196
Samoa 2,935 120 193 1,144
Solomon Islands 28,370 1,340 584 1,028
Tonga 649 700 106 559
Tuvalu 26 900 10 37
Vanuatu 12,190 680 265 756

Niue data is for 2005.
http://data.un.org/CountryProfile.aspx?crName=Cook%20Islands
http://www.theodora.com/wfbcurrent/niue/niue_economy.html
https://www.cia.gov/library/publications/the-world-factbook/fields/2004.html
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4. Fishery and Pacific SIDS

SIDS economy relies on natural resources, in particular fisheries *°. SDG14 address
conservation and sustainable management of marine and coastal ecosystem (14.2),
overfishing cessation (14.4), coastal and marine area conservation (14.5), prohibition of
subsidies to overfishing (14.6) and increase of economic benefits to SIDS (14.7), provision
of market access for artisanal fishers (14.b) and conservation and sustainable use of oceans
and their resources (14.c). By and large, all the goals of SDG14 are related to fisheries.

The global fish production has increased by eightfold over the past 60 years and over 30
per cent for the past 15 years **. For the fish production by Pacific SIDS, it is in an
increasing trend as a whole. To understand further details of the fishery trend in the Pacific
SIDS, fishery production data is examined based on the sub-region namely, Melanesia (Fiji,
Papua New Guinea, Solomon Islands and Vanuatu), Micronesia (Kiribati, Republic of
Marshall Islands, Federated States of Micronesia, Nauru and Palau) and Polynesia (Cook
Islands, Niue, Samoa, Tonga and Tuvalu) as shown in Fig.4. The trend of fishery production
differs between sub-regions (Fig.5). Polynesia has the smallest fish production. Micronesia’s
fish production is over 13 times compared to Polynesia. Melanesia has the largest fish
production that is about 19 times compared to Polynesia. In terms of the growth rate in
fishery production, Micronesia has increased by over 2.5 times for the last 10 years.
Melanesia’s fish production has decreased by 24.41 per cent and Polynesia’s fish production

declined by 2.86 per cent (Table 5). The trajectory of fishery production differs between
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sub-regions. Micronesia continues to increase its fishery production with over 250 percent
change for the last 10 years (Table 5 and Fig.5). It is worth noting that fishery production is
not necessarily in proportion to the size of sea areas. Micronesia consisting of 5 countries
has 9,6million km?, the largest sea area (Table 6). Yet, Melanesia consisting of 4 countries
and ranked after Micronesia in terms of ocean area size has the largest fishery production.
The Melanesia’s fishery production per sea area is more than 3 times higher (68.53 thousand
ton/1,000km?*) compared with Micronesia (21.87 thousand ton/1,000km?®). On the other
hand, Polynesia consisting of 5 countries has the smallest sea area and the lowest fishery
production among the three sub-regions. Polynesia has 17.00 thousand ton/1,000km? that is
the lowest. When the Polynesia’s figure is taken as a base figure, the fishery production
intensity per sea area (thousand ton/1,000km?® ) is 4.03 for Melanesia and 1.29 for
Micronesia. This indicates that the Pacific SIDS do not necessarily catch fish in proportion
with sea areas. The country with the largest sea doesn’t necessarily have the highest fishery
production either. The countries with the small sea area tend to have low fishery
production. When it comes to fishery production in individual countries, Kiribati that has
the largest sea areas comes as the second in fishery production. Papua New Guinea that has
the second largest sea area comes first in fishery production. Vanuatu ranked at the 10™ in
sea area among 14 Pacific SIDS comes as the fourth in fishery production. Micronesia that
has the third largest sea comes as the 6" in fishery production. Pacific SIDS do not have the
homogenous fishery trend and indeed differ in fishery production and fishery intensity
(fishery production per sea area). The fishery management policies for Pacific SIDS requires
the approaches tailored to meet the conditions and characteristics of respective Pacific
SIDS while carefully reviewing the changes in their fishery trend as the countries change
their fishery policies and the fishery is affected by natural phenomena such as El Nifio

Southern Oscillation that can alter the location of fish flocks.
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Table 5: Fishery Production of Pacific SIDS (2006 - 2015, thousand ton)

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 Zifgfgeb
Melanesia | 564,361 | 540,973 | 469.460 | 456223 | 407,010 | 329,361 | 404,200 352,835 | 442,686 | 426,623 | -24.41%
Micronesia | 86,409 | 117,830 | 89.485| 115907 | 135,943 | 195,079 | 202,427 | 199,903 | 247,625 | 305,826 | 253.93%
Polynesia | 22,789| 25.298| 24.804| 23373| 36534| 32077| 40125 29.632| 20,685| 22,138| 2.86%

FAO FishStatJ

Table 6: Fish Production (2015) and Sea Area of the Pacific SIDS

prf(;isgsgm ' Sea area ' pilgﬁgtfi};n ‘
2015 thousand Relative Index | (1,000km®) | Relative Index | per sea area | Relative Index
ton (a) ®) @)/ (i) = ton/
m

Melanesia

Vanuatu 75,5647 680 111.10

Papua New Guinea 235,344 3,120 75.43

Solomon Islands 72,869 1,340 54.38

Fiji 42,863 1,290 33.23

Total 426,623 19.27 6,430 1.63 —

Average — — 68.53 4.03
Micronesia

Marshall Islands 89,714 2,131 42.10

Kiribati 145,832 3,650 41.08

Micronesia, F'S 68,852 2,980 23.1

Nauru 530 320 1.66

Palau 898 629 1.43

Total 305,826 13.81 9,610 2.44 —

Average — — 21.87 1.29
Polynesia

Samoa 8,701 120 72.51

Tuvalu 6,145 900 6.83

Cook Islands 5,426 1,830 2.97

Tonga 1,828 700 2.61

Niue 38 390 0.10

Total 22,138 1 3,940 1 —

Average — — 17.00 1
Niue data 2005

http://data.un.org/CountryProfile.aspx?crName=Cook%20Islands
http://www.theodora.com/wfbcurrent/niue/niue_economy.html
https://www.cia.gov/library/publications/the-world-factbook/fields/2004.html
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5. Mining and Pacific SIDS

Mining is an important revenue source for some of the Pacific SIDS. However, it may
contradict sustainability principle and undermine the interests of artisanal fishers and local
communities as emphasized in SDG14.1, 2, 5, 7, b and c. Mining has a long history in Pacific
SIDS. It is carried out primarily for terrestrial surface and underground but extended to
nearshore. Now, deep sea areas are being explored % On-land mining is carried out in Fiji
(Gold mining started in 1933.), Nauru (Phosphate mining started in 1908.), Papua New
Guinea (Copper mining started in 1970’s.), and Solomon Islands (Gold mining started in
1998.). While mining is a useful source of revenue, it entails environmental damages in the
process of extraction, waste stock piling and effluence disposal. There is a need for prudent
environmental impact assessment and control of negative impacts. Increasing attention is
now given to seafloor massive sulfides (SMS) as a source of gold, silver, copper, lead and
zinc in the deep sea. Deep sea mining provides opportunities for many other non-
conventional mining countries. Manganese, cobalt-rich crust or SMS can be explored in a
deep sea of all the other Pacific SIDS. However, precautions need to be drawn as deep sea
mining is not free from negative impacts to the local people’s livelihood, fishery and tourism.
It thus requires a precautionary approach to ensure that exploration and exploitation will be
carried out with the measures to assess and reduce risks associated with such activities *.

It is not straightforward to evaluate socio-economic impacts of mining in Pacific SIDS.
However, in Nauru, phosphate is the main export revenue earner and it is expected that the
secondary phosphate mining will continue for 20 — 30 years. While the economic revenue
from phosphate mining stimulated the Nauru’s economy, concerns were expressed widely
over the destruction of the environment and nature *?*'. To extract mineral resources, 100
times volume of soil needs to be excavated. It means that 99 per cent of excavated material
turns to be a waste. Social negative impacts were also raised over the continuity of
employment, destruction of traditional values, enlargement of socio-economic gap between
the rich and poor, and prevalence of decadent habit such as alcohol dependency. Mining
contributed to 64 per cent of the Papua New Guinea’s GDP and 72 per cent of export
earning in 2008. Mining constitutes 2.5 per cent of GDP and 16 per cent of export earning of
Solomon Islands in 2011. However, it didn’t contribute to the uplifting of HDI or the

promotion of poverty reduction in both countries.

6. Tourism and Pacific SIDS

Tourism is another course of revenue for many of Pacific SIDS. Global tourism market
continues to grow. Asia and the Pacific record the highest of 5 per cent annual growth
among other regions *. For the period of 2014 — 2015, the number of tourists has grown by
5.6 per cent for Pacific island countries. However, Kiribati, Federated States of Micronesia
and Vanuatu experienced a decline in tourist arrival. Cyclone Pam that hit Vanuatu in 2015

was a part of the cause for the tourist reduction in Vanuatu.
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One of the strategies to boost tourism is to protect pristine environment and attract
foreign tourists **. Pacific SIDS are rich in marine resources, coral reefs and marine
biodiversity that are fundamental and incomparable assets of Pacific SIDS. It is also
suggested to promote environmentally sound tourism as a part of the green economy.

Kiribati has the highest ratio of the protected area against its sea area (Table 7).
However, it is ranked at 13™ among 14 Pacific SIDS in terms of the tourist number in 2015.
Tonga has the 2"! highest share of the protected area, but is ranked at 7™ among 14 Pacific
SIDS. Palau has been increasing the ratio of the protected area against its sea area. Palau
has the third highest ratio of the protected area against its sea and has received the third
largest number of inbound tourists. Fiji has the largest number of inbound tourists and
shares 47 per cent of the total tourist arrival in Pacific SIDS. Yet, its ratio of the protected
area against its sea area is ranked at 8" among 14 Pacific SIDS. The relationship of the
protected areas’ ratio against sea areas and the number of tourists is illustrated in Fig.6.
Tonga, Niue and the Republic of Marshall Islands haven’t yet benefited from their
comparatively larger ratio of protected areas in their land and sea areas. Table 7 shows the
ratio of marine protected areas against sea areas (territorial sea and EEZ) of respective

countries as well as the approximate square km of marine protected areas.

Table 7: Share of protected area and inbound tourist arrival (2015) in Pacific SIDS

Protected area (per centage) agaist land and sea Protected Inbound tourist Share in ‘Fhe

area (land and total tourists
Land Marine Total marine) % number (2015) %)
Cook Islands 1.35 0 1.35 1.35 125,132 7.84
Fiji 443 0.92 5.35 5.35 754,835 47.3
Kiribati 22.2 11.8 34 34 4,353 0.27
Marshall Islands 7.83 0.19 8.02 8.02 6,311 0.4
Micronesia 4.33 0 4.33 4.33 30,240 1.89
Nauru 0 0 0 — — —
Niue 9.57 0.01 9.58 9.58 7,707 0.48
Palau 15.97 0.23 16.2 16.2 161,931 10.15
PNG 3.12 0.19 3.31 3.31 198,685 12.45
Samoa 6.77 0.09 6.86 6.86 139,043 8.71
Solomon Islands 2.21 0.12 2.33 2.33 21,623 1.35
Tonga 15.89 1.51 17.4 17.4 53,752 3.37
Tuvalu 1.79 0.01 1.8 1.8 2,402 0.15
Vanuatu 42 2.27 6.47 6.47 89,952 5.64

Pipap.Spre and South Pacific Tourism Organisation 2016
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Protected area (% of land and sea area)
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Fig.6: Ratio of protected area and the number of tourists (2015) in Pacific SIDS

Note: Fiji’s ratio of protected area is 5.35 per cent and the tourists for 2015 is 754,835. Fiji plot is right hand
side beyond PNG outside of the diagram and omitted.
Source: SPREP and South Pacific Tourism Organisation 2016

As Pacific island countries strive to increase the coverage of marine protected area
within its sea areas, the figures will continue to be revised. Based on the data collected for
2014 reporting on UN Millennium Development Goals, Kiribati reported the largest marine
protected area and the highest ratio of marine protected areas against its sea areas while
recording the 2" largest fishery production among 14 countries. It is generally viewed that
marine conservation will contradict with the fishery. However, the case of Kiribati doesn’t
support such stereotype perception, and it is essential to examine the relationship between
marine protected areas and fishery production.

Kiribati has the highest rate of the protected area against its sea areas (11.50%) while its
fishery production is the 2" largest (145,832 thousand tons) as shown in Table 8. The
closure of a particular marine area for fishing may simply relocate a fishing zone to other
parts of the sea and may increase fishery intensity per sea area. Palau has undertaken
measures to extend marine protected areas and exclude fishing by foreign fishing vessels
across its seas. Palau’s fishery production remains to be the third lowest among 14 Pacific
SIDS. The impacts of the increased protected marine areas on the Palau’s fishery production
needs to be examined. While both Kiribati and Palau promote marine protection areas, the
propensity of their fishery production differs significantly. It is often stated that there can
be the trade off or synergies in marine ecosystem conservation, fishery production and
tourism. The subsequent section presents further details of the cases in Palau and Kiribati.
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Table 8: Fishery Production of Pacific SIDS

O oty | seaaren cLovnk) | PrOfceg s Ttioof) TRl pocction
Kiribati 408.41 3550 11.50% 145,832
Vanuatu 14.59 680 2.15% 75,547
Tonga 10.06 700 1.44% 1,828
Fiji 11.92 1290 0.92% 42,863
Palau 1.39 629 0.22% 898
Marshall Islands 3.83 2131 0.18% 89,714
Solomon 1.9 1340 0.14% 72,869
PNG 4.27 3120 0.14% 235,344
Samoa 0.11 120 0.09% 8,701
Niue 0.04 390 0.01% 38
Tuvalu 0.06 900 0.01% 6,145
Micronesia 0.06 2980 0.00% 68,852
Cook Islands 0.02 1830 0.00% 5,426
Nauru 0.00 320 0.00% 530

Developed from data.un.org, FAO FishStatJ, pipap.sprep.org; Data as of 2014 from data.un.org

7. Case studies
7.1. Palau

Palau is situated in the Western Micronesia in the northern hemisphere. Palau has the
diverse and pristine ecosystem, and only 9 are inhabited out of more than 340 islands that
constitute Palau. One of the key sectors in Palau is tourism. Rock Islands Southern Lagoon
on the southwest of the capital island, Koror Island, was inscribed to the UNESCO World
Heritage Site in 2012 that boosted inbound tourists **. The Palau’s Congress signed the
legislation to keep 80 per cent of its territorial sea and EEZ from any extractive activities
including fishing and mining, and keep the remaining 20 per cent open to fishing by locals
and a limited number of commercial operations. President Remengesau of Palau celebrated
the designation of the protected area in October 2015 *.

Over the 2014-2015 period, the tourists to Palau increased by 15 per cent. It is
noteworthy that the number of tourists from China increased by 121.1 per cent in 2015,
more than doubled compared to 2014 (SPTO 2016). While Chinese tourists dominate the
Palau’s foreign tourists, the Taiwanese tourists, one of the major tourist markets, have
drastically declined by 52.9 per cent, showing the largest reduction. There were also
reductions in the tourists from Japan (-18.3), other Asian countries (-13.4), Pacific Islands
(-11.4) and USA (-0.2).

The news also disturbed the Palau’s tourism sector as the Chinese authorities released a
ban on travel to Palau in July 2017 presumably on the political reason *°. Palau is one of the
countries that China doesn’t have diplomatic relations. The impacts of the China’s ban on

the travel to Palau need to be assessed. However, this anecdote indicates that the abrupt
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increase and dominance of tourists from a single country would increase risks to be posed
by political and other socio-economic factors.

Another perplexing incident hit the Palau’s tourism. El Nifio and incurred drought hit
Palau over 2015-2016. It is explained that the reduction of runoff to the inland lakes warmed
freshwater and possibly increased its acidity or lowered its pH in such lakes. In one of the
major tourist destination “Jellyfish Lake”, jellyfish disappeared at least from the visible
surface areas *. It was reported that the jellyfish number plummeted from 8 million to less
than 600,000 and the tour agents raised their concerns over the possible negative impacts
on tourism. The Food and Agriculture Organization of the United Nations (FAO) has
announced its technical assistance to tackle the impacts of El Nifio that was said to have
also affected agriculture in Palau **. Palau introduced the water saving measures limiting
water supply only 3 hours a day *. The impacts of El Nifio and drought on tourism need to
be assessed as well.

Conservation measures for the unique natural assets provide an important ground for
tourism. However, it must be accompanied by a continuous and strenuous policy, legislative
and managerial measures. Preventive and precautionary measures must also be taken to

respond to unexpected, but foreseen risks and climatic variations.

7.2. Kiribati

Kiribati consists of three main island groups namely Gilbert group, Phoenix group and
Line group that are far each other. Over 90 per cent of the population live in the Gilbert
group, and more than 50 per cent live in South Tarawa. Kiribati designated Phoenix Island
as a protected area and declared to close commercial fishing by 2015.

Careful examination is required on the impacts of the closure of the commercial fishing
in Phoenix Island on the overall fishery of Kiribati. The Kiribati fishery has been increasing,
and the volume of fishery production is the highest among 5 countries in the Micronesia
region as shown in Fig.7. Precise figures are shown in Table 9. The changes in fishery
production also need to be examined taking into account the impacts of natural phenomena

such as El Nino.
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Fig.7: Fishery Production of Pacific SIDS
FAO FishStatJ
Table 9: Fisher Production (1990-2015), tonnes
Increase fold | Increase fold
1990 1995 2000 2005 2010 2015 from 1990 from 2000
Kiribati 26,852 | 32,121 | 35,446 | 30,662 | 43,116 | 145,832 5.43 4.11
Marshall Islands 380 375 8,261 | 57583 | 59,751 | 89,714 236.09 10.86
Micronesia, Fed.States of 2,362 8,077 | 23,455 | 32,356 | 31,520 | 68,852 29.15 2.94
Palau 1,075 1,414 1,271 1,431 967 898 0.84 0.71
Nauru 180 480 380 330 589 530 2.94 1.39

FAO. 2017. Fishery and Aquaculture Statistics

How to handle a possible alteration in resource inflow from the regulation of commercial

fishing needs to be assessed further. As shown in Table 7, Kiribati’s inbound tourists is

ranked at the 13" among 14 Pacific SIDS. Tourism alone is unlikely to fulfill any financial

shortfall which may be caused by the increased regulation of commercial fishing even if it

intends to increase the tourist number and tourism revenue.

8. Conclusion

Pacific islands have the potential of further enhancing the well-being of people by

reinforcing policies and measures for promoting conservation and sustainable use of

terrestrial and marine resources toward achieving SDGs particularly SDG14. Yet, countries

need to assess the characteristics of their own resources and socio-economic and

topographical conditions. The measures for promoting conservation and sustainable use of
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oceans and their resources need to be tailored to meet the needs and conditions particular
to individual countries, islands and communities. International partners need to be prudent
in comprehending and assessing local resources, characteristics and conditions.

There can be synergies and tradeoffs in achieving SDGs including SDG14. Yet, again,
complex interactions of different factors are involved in forming a ground for such synergies
and tradeoffs. Careful examinations need to be carried out to generate synergies in

achieving SDGs and finding the optimal balance of tradeoffs by reducing their drawbacks.
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Legal Environment and Issues Surrounding Japanese Beach Resort and Lifesavers

A REEY
Takahiko Koyama

BKBBIE. LIv—DBTHBY, KEEHPKEDOBROLEICEET S, TOLILYRTIIHR
T30, [F47€—N"—] ERENIREEESECEZSHTRHELTND, ZODiEENIE. FEBE
EECERTEI OB KERSHERO—RKMGLE. BREXICEZETZRICHES, Ll
ZOEBABRICRIE - ALAEAKROESHEPSERZOBEE—FNTIRE HBEICE-T
%42 THhY), BITOBRICLIBAEAEV, COBRIE., FATELERIIVEFIBKAZD
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Beach resorts are places for leisure, where certain risks reside such as drowning accidents and natural
disasters, including tsunamis. In order to cope with these incidents, civilians called “lifesavers” engage in
various roles, such as safety surveillance, marine rescue, and beach cleaning. However, Japanese legal
provisions and contracts concerning lifesavers’ activities differ between regions, accompanied by
ambiguous conventional aspects. This situation is not desirable, and clarification is necessary for all
concerned parties regarding the appropriate management of beach resorts. This paper is divided into two
parts so as to demonstrate the above-mentioned problems. The first part is dedicated to practically
analyzing Japanese beach resort administration and required safety levels from the perspective of their
historical background, varying local rules, and juridical precedents. The latter portion discusses the possible
legal risks of Japanese lifesavers, who contribute to the safety of beach resorts, from the viewpoint of their
extensive activities and nevertheless uncertain status. Finally, some proposals are made regarding future
policy making in Japan.

Key words: beach resort, lifesaver, accident on the sea, legal risk
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