B (BER)

KEBREBRIZBITAARAT—I7 HRVE—D
R 2B 5 D 7= DRFZE

FREK



H &

B1E fEm
1 IZU®IZ
L2Kﬁ%@ﬁ%ké%ﬁ%

FoE EWNAOKERREHICB AT 7 ~® SH D5

2.1 5

2.2 Jiik
2.3 fER
2.4 BE

B3 ERRER (TAC) DRy = 7R GIEICBIT AEDEORARE U A7 OFHM &
RARE S O FhH

3.1 e

3.2 Jiik
3.3 fER
3.4 BE

FATE KNEES A ESAHBREICB T DB BEOMBOR v N U —27 5547

4.1 5

4.2 J5ik
3.3 R
3.4 BE

FoE JFERRER (TAC) ICXDEHEUTKIT DB BEDORIE - HEEIZH DD SR DM
g

5.1 5

5.2 Jiik
5.3 fER
5.4 B

=~

556

=6

REBE

B



A

51 A 3k

iR



FIE k&

8

1.1 1ZCOIZ

KEBGRDOFMIZHA WD T —2R0FT )L, BHOFETEITITIRE RAREELED
(Hilborn 1987), L7228~ T, EEEIIEHRBESCIHEB RO NEFEMEZATE L LICEE
WEZEAT O LENDH D, 20 HiE FUBENOBIEICED £ T, BFEEII A MEMEZEYIC
o AL T OB EEINTE L, REELEZERICES T I LTSRN,
RHEEMEOFEEAER#R L (Ludwig et al. 1993), T OFEOEWEZ PR S Z & o EEME
D3iECE 7= (Fransis and Shotton 2011), & L C, REEEMZET MZHIRIITH A
IABTEBAL T 5 5152 (Punt and Donovan 2007), RHEFEMEZ K D 9720 O FESHRTE
L C& 7= (Hilborn and Peterman 1996),

FHEEE LTRSS THO BT & 7o i KA PE & Maximum Sustainable Yield
(LAF, MSY) O#E&IE, 72>T Russel (1931) 12 & - TR S 4UA < M L72#%, Larkin
(1977) I & » TRUEMICHEH S h 72 Z & TRLAMBATWD, LaL, £DH%O MSY 1%
FHFEMNEZBET A THERINZ LT, WO THEZBURSLZ L& o7c (Mace
2001), DL & MEEN 2 EREELEESSON 1994 IRz T 5 &, HEHEE % H.0ic MSY
WIS EFREHEA~OBITNKREBIZHEA (Aranda et al. 2019), MSY O &5 LB D
EFREHICBW TR LIRENREZFD 1 & LTEEEZZT -, FMEFIMEEZEE LT
TN ER DS OEBFKEOEJEBETIE, NEGHE BECE PLEIE FET Management
Strategy Evaluation (LLT, MSE) 2EMIVIZEH SN TS (FAO 1995, Punt et al
2016), #¥l2t%#H O MSE 1%, EFHEKOREDT-0, TOFEME 2 Ea—F—vIal
—3 3 AT LA - TS T u A (i 2017) OZETH Y, ESORMNEICET
5 KEGROFHHLE RIS T S, TOFHMNER Sh>oH 5 (P 2018),

— 5T, AENOINLIRE, HEICED £ TIREAW AL D LRETIE, FIFHEREL
BIET 5 AT —7 5L ¥ —stakeholder (LR, SH) OG- NEZETH Y (Mackinson et al.
2011), WKz il &3 2 RE EOBRCIERE T, T EARREER & LU TLER
o TnD, BUF, ARTHOMEED SH & NEERB IO (F7218) 2 0B IR ERI%
ZRD, B E2IIMMONOITEN S EE 52 5 (217 %) AaeMED 5 AN (Aanesen
etal 2014) L9%, —fRlZ, SH OEGIIHROEAR2HEF] (Arnstein 1969) & L TR
HIREELIND, FlxX, 2015 FOEEY I v N TEIRI N TR ATREZR BT D 72D
? 2030 7Y =4 (UN2015) TiE, “GE— AHD RS 220" R nlE THARME & T
Do LHROEBN BTN i< mbnTwa, £72, SH OB5IX, SH BH D
P ZfelR 92 Z L LSMC b 272 A Y v NafF 75, SH OB5 %418 LE T, SH OXk
OB IS D SPGB RS, BHEE & O 28 U787 2 koA H 23 "l pe & 72
v, SH OFHE-CRIBEIZ T 2 BHEESS, BURIREIZKT HEHEM LA T2 L
SRR STV D (Luyet et al. 2012, Reed 2008), FULOEFEEFLCBNTH, Sk
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RRIEZFFOIEIAV SH 205 LR bEEIRELZITO 2 ek b, T ~EHE
FETETHEESZHL TS,

LbD X 51z, 20 Atz LA O ERE B TIX, AEFMENRE < FIEFRIRIEHME /R
EEAR O VEERH Y, IREFRIIN ORI FEE L TH S I JEROFF: () —< A = R)
T T E ZRWEREDEHTE L T %, 4R, B2 O Funtowicz and Ravetz (1993)
DEEE L7ZAR A b« /—~< /L% A X post-normal science & FEEZILDHEENEER S
TW% (Dankel 2016), EA L - / —<H A = 2OMAM% Fig. 1.1 125737, Ml
VAT ADOARHEFENE systems uncertainties, #HEHIEEBIEICEE T 5 F]ERIFR decision
stakes #Z N ZF T, Funtowicz and Ravetz (1993) (X, Z U5 Ol OFEE Dm0\ O FEIK
HIRAR « )=~ AP AT REERL, THOOEOREMERNERDICHEF: applied
science & KRl L7z EC, AIFENERE 2V D20bHBREFOH 0 7 & im L1,

WAL ) =< A = ZOFECTIE, BHFERRER AT O FRIIRFE LR L0,
LA, MEMIIZBZMLUIZWEFEH > TWDHTXTO SH % inik S vz f P FEH
extended peer community (Funtowicz and Ravetz 1993) & A723 2 &L RHELEIN D,
21 Hfe 0 FEERKHED EIFFHECE PRE BRIC ) T, MSY 213U & 95 P FIRE A E
THZ LA T, FHEEREZYIATLZ ETETARY I 2 b— 3 VNREICHEME L
LTEY, EmOeFa E L EFEST L2 0O TEH LY, 207, EIRHICEIRE
HOFBRE TERBRERE FIBICHED 5 720121%, SH BSWIZEE LING TX 20PN EE R
BAER-STWD, IHIC, BEHESCREEN SHIZ - HIZH#4E 5 2 5 O Tix/e, Wi
M7 F Ol U TRz AET 562 & T, 7= RBETHRBRE TE R4
TEEMECRIE DR L s &% (Dankel 2016),

ITARIE, WFERERE A SH & 1 /) L7223 HEkGt L (co-design), #FFEFEMIIZIWVTHIFHRS
BROZHEZTY, HEICL > TIFZERIERICH S L TH 50 (coproduction), & LT
WFZER R % SH L2 K0T < HENLTVWETIEX D (co-delivery) &\ o 7= R % £f
OHBFEEMIMFZE transdisciplinary research (FH 2014) BNH#HARKH TITHONL TV D

(Brandt 2013, Makino et al. 2017), R A b « J —</)L¥ A = ZABRHRIZ BT D KEER
OFHELEH T4 £ TU RICRIAWEEZ ) O LB H Y, SH OEEbIREE T 60
EZ WRT D AR Z MO T D, LT - T, BURIRESCRFEIN 2@ mO%HIZB V0T,

(ED k57 SH OBIENRHHRET, LE LW Loz, 42 ZHBIIME G N
ETho,

MSY (255 < EIEFRIZHEP R < BAT LT-RCK T, SH ORI GIZRET 20 A
2720 >2% % (Rindorfetal 2017), #lZ1E, BRINES (LIF, EU) O 7 KRNI
7 L—AU—75E (FP7) [ZESWTERI N Myfish v v = 7 ML, MSY (25
< A& E PEERME ] OB PR - 1R - AE2HIMERED N L— RA 7 IZBT oot 2 B\ L T, &
HEL SH OFBRELIET L0 B THEm I, M7rY =2 M T, SH O
fift LR A ARET D72 DI OO R — L RBRRE « BIT S, B L7 —Eo
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SH 725, BEREICEAG TE L2 R/RMITDRIKRE LTy X U RITHL LK UT
& D = 1) ( Final report summary MYFISH.
https://cordis.europa.eu/project/id/289257/reporting/it, 202241 H 15 H) & A o7z,
EU O&JFEHIE, EU - [ - HU LA BED LRI TN T U AR e+ 5 2 &
5, FLVVOFERREIZIBWT SH O+ 7f542FE8T 5 2 ERREETH 5 & Ofafi
Hd 5 (Pastoor 2016), Z D XK 512, FCKTIE SH DORE OUGEIZ AT 72 WF 582 e THY -
FEINATON TS O D, WHEITZ VIR TH D,

—J7C, FAETIE 2018 HRICHUERZEED ES THROL L TR, MSY i2i-5< TH
BRAVIZ B CTHR A D 72 WEFERY « SV RA R B IREHE FiE KL OVE BRTE) 20 AN Rl 72 &
TS PRSP AR S 4L, WOKFEEICHR N Z I Do b B THICHEA TV D, KEITIE, BE
HEEEIZE S e BB B O —#H O g, DIl 2&lRE o) OKET 2020)
(Fig. 1.2) LW X TRLTWD, [AKIE, #HREETEREINL TS MSY (285
SEREBO NI RBRNEBEL- L0 TH D, BRPEOLERERICESSHT-1E
BEAEFORE RO 1 21k, EFEEFICET 2 BERE0KEfE (Fig. 1.2 (@) OFAMIC
NET 5, VEPEHE O R T Determination of the target], [AEE PRI DR (Selection
of the Harvest Control Rule], [/ r[HE& DK E Determination of the Total Allowable
Catch)) IZRBWTBERE"T 2bb SHIZ [T 5], Hor0T NERZIES] Lish
TW5HE%, BIREH~D SH OG- OEEMENEHIN TNWDLETH D, 4%, FBEOE
BELHEEIIH LT, LV & SH LOXGEEDH Y FaifRk LiET 272005 IRz
NETURICERSND Z e PEND (18I 2020), SIEHEEICESS T2k
BIEHE ORI O—HOWR, AT LI IRESND (HDWITHTZICEBIND)
Z MG, SH OB OUEIZMITIZMEOEEBLETH D,

EREOEFREHIT L <20, FEPITOMER & B2, BUT & #lsli o & IR #2350
T 5 H[FEHE coomanagement & L CEiIL (BB 2013), EIHRE BT 23R X
SH ORI EZ ST L7 DITMB OREBEZZT TEL, ZOXIRREERE ) UNTEFT S
RIE, by 7PX T CROEREREZ R E L CETRCKICHEARTGA O, TBEOMRA EF
RD1EAH D, BMHAEOEREHIZER L, MCKEEDIATEF 2Z2EIZ LoD, SH DL
DI F & BRI 5 2 & ¢, REEHOREZFOEAER b TIIoAlE LR (7
ATT) iR CELARRMENH D,

1.2 ARBFZED BH) & 2R R

AAFFETIE, KEGREIZH T 5 SH ORGOBUR A L= LT, £ OifE & rhetk
EREL, SH OMEM RS - BRI EE2ITO) 2 L2 S L,
AWFFEIE4A 6 AL E L, FFEED LEFRNEO [H- 2B REB O (Fig. 1.2
(b)) IZxhG Sz, # 2-5 FiE, BERMRMBEICERY s 2B U T, SRRIcRIT D
SH OB EZHAIL, 6 3E (RAEL) T, BEEEICKIT 5 SH OS2 aiEickHh
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AtL7c. DU, #E TR MATZHIFEOMEZ LT,

%2 BCIE, BIEEHE & P RMZER EEOREIC LR (Fig. 1.2 ) Dkkfan
KRS xHE) (238615 SH OG- 25t L7, FES OHEFRA O KPEGRE BIZ I T,
TV IO H DT ETOMEEIC SH 288592 [Bhfl+5 1 > 7 participatory
modeling| 23K LoobH 5 Z & a7 BT, XA ZEmR L, EU, kKE, &L TH
MEOKEGFERIZBIT 22T T ) 7 ~0 SH OBEGORME, SIMET Y
7 O FEi S A - i L, AEORIEFRICI T 5 SH OG-0 alRatk & FEEEIZ OV T
m L7

%3 E T, MERELICH DR (Fig. 1.2 W) DOHEADOKFEMIZHE) 28175 S
H OB5 25 Uiz, A EORERHER Total allowable catch (LLF, TAC) 12X 5%
PExtgfafE (FrPEKEEIR) Tha SI3E, FW0bl, b UakRic, RaEaEses L
TV D KREEFAZE JOSEERR (LU, FEX5) ORBIENIRERET — % 21T,
TAC OFEFHX Sy ~OlpEIE (LI, By =7) LREFERREG (g =7) 25
H LA b L7z, RIS, R — & & AV T8 BRIX S5 O T AR R TR0 & 4 FF 819 5 IR AR 22 M
ETFNVEERL, By =7 ORMEIRLL 2 5@ EORBEKICRFHERRONDINED
D FERAC LV EHMI Lz, eV, ERROREEZEEET L E VY R 2 b—Y g L
BIC X 0 HEEE LR TRIKE ZFH T L, SEHXS Oy EOFTERRIBRE ) A7
R U7, fEREE E 2 C, BATOR Yy = 7R TEN A 2 5 RBEIC YW Tiam L7,

B4 BT, BT D510 (Fig. 1.2 (b) OB EO KPENIZRHEL) (2815 SH OB 5
Rt U7, Fes[E TRy | ORS00 T SN2 KFEFELS AESAHERRIT, 3
DDAT v T NBRD Ty B U—27 558 network analysis (%> ~U— 7 o A4k,
WEEERL D VFEHRX S EDOXy NI =V HIBEOREWM, BT F 077751
exponential random graph model (ERGM) % W=t >~ MU — 27 5547) 23 L,
KB ED L D REMO T CRIEAKILL, EOXIITHELDOH D D), EREOMEI %
AT,

%5 BECIE, ML YR LOEEEIC D SRR (Fig. 1.2 ) D FH O KBENIZKHR)
IZB1T% SH OG- ZEf Lz, 5 3 EORBEMET VEHWT, Y =7 O HE
PZ B LIhl oy =7 OB TEZBA L, £, R oSSR (B0
By, B BOME) 2=—Y 2 hETAE LTREB L, 205 OEROMAEHET
8 oD U AEIERL, FEKEGRO ST - FWb L - EH U axtgL L&
Koy ORLYy & - RO TR I 2L —a v 2fTo, T U ADYIalb— 3
UHERICE S X, FMROMREZ L L, R (GRAL5HA) ZH 6L,

F6wE (MAEEL) Tk, BREHOBREEAE (Fig. 1.2 G)OEADOKHNICKIR) 12
P17 5 SH O 52 WiEMICHG L, fiEE CONFERIGE L7z BT, S%OBREEZ IR~
72

W, K#E (13 250NIE 2EONED L, BAKEFSEE 8T % 3 FiciBH &

7
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Systems Uncertainties

Fig. 1.1 The original concept of post-normal science (After Funtowicz and Ravetz
(1993))



= collect fishery and landing
data

- collect scientific data by
conducting surveys using
research vessels

= clarify the relationship
between marine
environment and population

dynamics

- conduct stock assessment
independently

* propose targets and
multiple scenarios

»

([SUWEVS (m/r/f)] \/[Stock assessment (r)]\[

[Determination of the target (m) ] \
3 Explanation to stakeholders involved
* determine the target reference point
that achieves Maximum Sustainable
Yield (MSY)
- determine the limit reference point
\that prevents overfishing
[Selection of

the Harvest Control Rule (m)]

~
# Listening to stakeholders involved

*implement the determined management action

[Implementation (f)]
*report fishery and landing data from vessels and fishing ports

&

A
Y

[Determination of

the Total Allowable Catch (m)]

# Listening to stakeholders involved

Discussion (Chapter 6) 1

! Participatory modeling (Chapter2)

([Surveys (m/r/f)] %tock assessment (r)]

* collect fishery and landing » conduct stock assessment

independently
- propose targets and
multiple scenarios

data

- collect scientific data by
conducting surveys using
research vessels

= clarify the relationship
between marine
environment and population
dynamics

A

| Operation (Chapter 4)

[implementation (f)]
-implement the determined management action
- report fishery and landing data from vessels and fishing ports

[Determination of the target (m) ] i

¥ Explanation to stakeholders involved
- determine the target reference point
that achieves Maximum Sustainable
Yield (MSY)

- determine the limit reference point
that prevents overfishing

[selection of
the Harvest Control Rule (m)]
% Listening to stakeholders involved

[ Determination of
the Total Allowable Catch (m)]
# Listening to stakeholders involved

Allocation & Operation{(Chapter 5) |

Fig. 1.2 (a) The flow of new resource management in Japan (After Fisheries agency
(2020)) and (b) corresponding chapters in the thesis. Main players in each process in
the cycle are displayed in parentheses: m, managers; r, research institutes; f, fishers.

SH: stakeholders with interests in stock management.
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2% ENSNOKEZERER BT L2BMAET ) 7~ SH D5

2.1 HE

KEEBPFEFICH T D SH OREIL, 7 — & OIUED &R, &7 5RO nlfe &
1A0®ﬁm,%@%ﬁh%é—k®uﬁmﬁwf,%ﬁ&%&fﬁ%-%ﬁénf%ko
Bz X, SHIC X2 EREHEEOZHE~DOHHENT U v 7 a Xy FoRHEL, A%
MO KFEEGIRE PRI 5 EARN G OTETH S, ITHFEIT I HITINA T, 1ERITMFRE
FHOMMEIS CTh o7 ET VDOER, M5, Mk KO %O BRI SH 23853 53
T > 7 (Voinov et al. 2016, Voinov and Bousquet 2010) 23 EH 2 OV TV 5, Voinov
etal. (2016) 1%, ZNAET Y 72815 SH ORGOEARNR T OOHEFE (& 2Dk
#) L LT, (1) MEHPADOK VAL LHi (£7 V-, SH 2383 5), (2) HIEXR

E (BT NVOEAESERZRET 2, FEOHE, EEFHIZOWTAET), Q) 7
IVORE (FERRIZ mm&ﬁ@%@#&%#a T VREZRIRL, ﬁ%%mﬁﬁé SR
ERTEAZRS), @) T7— 2 OWUESHER (5 —4 24235, &%ﬁmh,%ﬁb
BETDHZETETAERKET D), 6B) T7 V0 (BE #ém@m I 7 e &
%EL«D%%%&%@ﬂﬁ(%m®Mﬁ%%%,5%@%7)/7#%RE¢W%%ﬁ
ﬁ#é)CD%?ny@@%m(%@SH’@%%%?#%)%%Hk(ﬂmbzno:
NHOBEHRITNLT L LR T INHMETRL, F£EHEIZH L7 SH 05O TR
FETEHEH T LT R D,

B DO MSY IZESS EFREHTIE, 74T NVOHZ LT, EFRFHERE R, ko
YN TR @%ﬁ&?ﬁ%@@%&f%@&%ﬁﬁﬁ%ﬁot IZ MSE 2E< b
TW5 (CFfa 2018), £ LT, irHFEO MSE 38RO SMNELET U v 7 OBEEZELY IAA T2
NHFERE L TWAMIEZF> (Rockmann et al. 2012), 52, ko MSE (2R84 5 A15%
TliE, MSE THWAET VOB 2T, —HTIL, ABRPT — X R
BEBLIZETLOREN, M5 TiE, SHOMESE BmESEZ T LaR2m7e
AREA~O B A N B SEEHAE A R 5305 (Goethel et al. 2019),

RA N ) ==Y A = ARHROGIE L TIE, B2k 5 SH o @ sigo M v 7
FIEFEEN LT USRI L 250, BIET Y o 7 OFEERITAE DR R L 72 5 aTRENE
Wb, BEHELRFFIL, SIMET Y LV %iE U Clb/ SH oG+ EHT 5 - L
T, SH O 2t L, B E LS ZHET 5 2 L 23 WFF T & % (Standa-Gunda et al. 2003)
B, e Y v 7 OEEZ RV AAT MSE OREARN M AIE, MSY (2 E
BRHl-CE IR EHE O R RN 2B BE & Vo 72iaf (Fig. 1.2 (b) OfERE) 12—
TELEEEZ20N5, LIeA->T, MSE OATRIZREEFHIZ, FEfEiZk T2 SH O
HOAIReNE & AR Z MG D 72D DAFMENCTh D,

ARETIE, EFREHO—EOWBBRD 5 HEHEFHE & T RYNREHAEOREIZILND

&(Eglﬂw@@@@kﬁm_ﬁﬁ)%,ﬁmm%7)/7® B E X 72 BT, B
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EOFSFRICIB T 5 SH OG- O RFetE LB AH O T 5 2 #HME Liz, EU &K
H, BBEOERERICHIT D SH O EOIR E SN ET Y 7 O Fhndp 2 488 - b
L, WAEORBERIZEIT 5 SH OG-0 Gl L i EZ #im Lo, W, K= T IKE
D—EF# %, Table 2.2 (ZHa# L 7=,

2.2 5tk
kA 2@ U C BU, KE, BAEOEREEICEK S 5 SH OEEGORI L, S+
7V 7 OEEHEGNET DIERIEZIT, FEROWE - Lz iT o7,

2.3 fER

2.3.2 ENAAOKERRERICKT23MEETY 7
(D EU B I Z2BMBET Y 7

- EU O&RFEEHOME - SH 05

EU %, RIERGENL GRS 27 OJNEE (2020 4512 ATIUE) »HRLM#ETH Y,
FOReZ 2 T E ORI L DB T TV 5, EU NIZBIT 2 BERIREIZIE, LA
TO3O>OBANKELHEELTWD, £F, EU OBUT & TN 5RINZE B2 European
Commission |3, TTBEEUTHERE & U TBUR DR, 155 ORI 2 M HRIZIT DO MR E G5 5,
5 4EZ & OEBAEE TERITN D #EE TR SN A BN#ES European Parliament 1%, EU
MRORFRE LT, BMINEZEESOREBICK LBIEREZERT 2FDOREEEZT>T0d, £ L
T, MREEAFOBE CHER I NS EU #HFES Council of the European Union (%, 3 L
DR R ERB & LT, BINEBSOREITOWT, KN E ORI FHRE 4 1 F 2 TH
RIREZEAT D,

EU o&JE# (Fig. 2.1) X, EU 2AEOEFE PO 72 OIZERE S 1L Ll EBR O
TTEDLNIARFHEICESE, BEHANED bND Z L TEITESND, EU YA E
1%, TAC CE(ICEHT28IH1%Z EU B CED DS Z EICHRE L, ZOMHREE EUICZKEL
TV (KHE 2011), 2013 4RI LA SN BUTOILMEEBOR O FE#HTIE, £ TOEFRT
MSY #FE8 T 52 LA FHEARAELE L, # &b 2020 4% TIZ MSY & FEHT 5+

(Fpsy) W25 2 LSBT Bz, FEERITIE, 3L AL TR TOEERER L AETE
BAHEFHE multi-annual plan O FTEHEINTEY, FRERHEIZIZE, L FORETER LU

(HDHNT) HEZFEENFL SN TS (httpsi/ec.europa.eu/fisheries/cfp/fishing_rules/
multi_annual_plans_en, 2020 £ 12 H 17 H), [RERIZ, 13 & A EOpGEMATEIZIL TAC N
RESNTEY, BNEZEESITEEEERER#S (LIT, ICES) SMERFHIR A ZE
B4 (BU'F, STECF) kRN & ERHURIUCET 2B 2 E 2501, £UlES
WTC EU BHEEIC TAC #1251 %5, 2K TH 5 ICES Tk, BFFHEix&fmE Z &
WZU—F 77 N—T7 0% E &N, EU IMEAEOBFENRZIML TnD, EU BRI,
RN Z B 225 DIREIZHOWT, BRIINEE OB RSBIEZ B E 2 72 L TRENRBORILE

12



21T 9,

EU O GEEIROIZ & A EIFIEMEE & 8 S EHEREEERTH Y, BURILER
HIFMEE & D TAC B3 IZ0 2 EBRRWEO FH & 0B Th 5 (Pastoors 2016),
512 EU 2fKD TAC 2k 2 &, “relative stability” & FEEN S B OE /=%
T, RSB I EICEL S SN D, Blo SV iREROER IZEIEEIEESATEY,
@5 ERY Individual Quota (AT, IQ) FHAS7 — /Uil A B 7= 2247
IEMVE B M THIL TS (Carpenter and Kleinjans 2017), LA ED K 512, EU &R
FEX, EUMBEEMZT T, EUIEMEE, £ L TERANE W =L@ CHMR TN

T AR TH D,
EU O&FEH ~D SH O&NE, 2002 4F, 2013 FFod@mi Bk RE LICL Y, B
B FEOMAR TR - T2k OB R E ORMBES 2% 2, SH & oFEEHIC XL 55 H

B0 2 E T RICEEHEINLDINA L o7 (Long 2016), Z D/ 5617%, Hi
kM2 B2 Regional Advisory Council D% T 5, HIBGFERIZ B S1X, BINEEG DB
RHITHR CTH D HINEZEE SR EU sEEICREE RO 285 2249 %5 SH +
HoOMECTHY, WITEESOHERO 3 00 2 MfERRE, 300 1 NZ0fo SH T
D5 L9 EDHN TS (Long 2016), & HIZHEEFHOFEMIZIB W TIE, MEAEIC
By SN I OEICERAZEN OGN TEY, ERL L TUIREESREES D
K D A PEF AR DN E R /e B &2 72 LT\ 5 (Carpenter and Kleinjans 2017),

SH 2%, BINEBROBEERMIICL 57 n Y =7 MECLsTEa bz @it s
TW5, AT, 87T REINIFZEESR 7 L— 20— 7 5t (FP7, 2007-2013 4F) 128
7 %5 JAKFISH (Judgement and Knowledge in Fisheries Management. https:/cordis.
europa.eu/project/rcn/88412/en), GAP2 (Bridging the Gap between Science, Stakeh
olders and Policy Makers. http://www.gap2.eu/) 25T, £7-ZDO#%HMk TH 2 Horizen 2
020 (2014-2020 %) 1281+ % PANDORA (https://www.pandora-fisheries-project.eu/)
ETHODR R BEGRLAA DN T, RENE KL LTS (Clausen et al. 2020, Pastoors et a
1 2012, Sampedro et al. 2017),

- EU 12381F 5 MSE OZER{t

EU TIZHFIZ 2000 4E{CLLRE, ICES % F10MZ MSE (2B 250 ERICi T TR D,
2013-2018 DI FEHE S 172 MSE 13, JRIRKIC F 7243 2GR A LI 15 Fll 24 R/fE
\2 k% (ICES2019), EU ® MSE (%, =i EU % E, bR AKmEEEfR3EE S 5% ICES
HEOERBER PRI T 5 Z LItk > TIrE ¥ (standard MSE), 13 & A & OFEHI T,
MSE D% G B DB DR EC SH L HIiEm LT\ b, 7o, EhasEplidEsd
NHOD, BEEESS SH FEDOR AT v 7T H MSE (strategic MSE) & #ff
HEINTWD, 51T, 2019 2 ICES TEiS 7= MSE [TV —2 v a v 7Dk
WHATES NI A RZ 42 (ICES2019) Tif, “Communication of MSE results” &> 9
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HiZSHTIZ AT I A B4, MSE OfERICE 2 BEREITH 5 5 SH DU 2 Ld~
S ThDHLEHRLSNT,

- E;H1 NV MBEEI=V UVBREXMRE LEESMAET Y v

FeR ORI DOE IR L D27 r =7 F0 5 6, JAKFISH T3 S iz v MgEHEE
JN=3 > Clupea harengus(LL F, WBSS = ) O&JFE BRIZ 1T 5 & HH A Harvest
Control Rule (LL'F, HCR) OREICHIFI-SMIET Y 7 (2009-2010 42) Z#E/rd
%, JAKFISH (%, RA K+ /—<H A A (Fig. 1.1) OEE&ICHR EE L2217, SH
DFFROERL, EHGTROWREDELMB L Na T IA4 T U A e@bb L #HIEL T,
BRI T ) o I nEii S ni=b s nwra =7 hoOESTHD (Pastoors,
2012), T TH WBSS = 0HflE, HIREEIZBE S ORI L - T e kBl 2 F -
72 SH 23, EU &K, & 52133k BEU MMRENC £ 7208 2 M B B EDBEIC & 2 T
ODHZEMTEDLOMNEND, HBHWWD EU OGFEINEZ 5 RAN 22 M I Pk L7
BRI 72 B Th D,

WBSS = 1%, BIREZZL<RWb DD, TV Mg, AT 7 Wk, 797 7 &
Wl 2 JL < [ElfE L, & SIAbiEOFKFEEIN = Clupea harengus (LL'F, NSAS =3>)
ERRTT D5, EWFRIRAEFEENRRKRE N LD, BIFRGHMEN#H LWERTH D & S
% (Ulrich et al. 2010), & 512, 4 >OEFEE A2 £7-< WBSS =%, EUMWEE (F
Y=Y, AV z—T v, RAVE) ORRLTIFEUMBETHSL /LY =—IC b
NTWo, LEER->T, [FERO =2 OFEEFHE1T O I2HT-->TiE, WBSS =&
NSAS =v > TENENR M ENT TAC &R L, AtOREMZRT LEILI2H Y
BTHMERDD, 20X, KR - FBEEHE, EFPLIEFITHMETH 2 572 WBSS =
VORETTH Y, BRI OZ YL, TAC O ESCE Y O RFEAMEN LIE LIZRIRE &
725 Tz (Pastoors 2016), 2008 TR ZE E2x1%, ICES (2% LT HCR D24 % 2K
L7z, & ZA7, ICES 2322 L7z HCR %, WBSS = @& 110 T k> % Flal-
7ot (BB AR 2 5T 2 BN CH D, BT LV DL LT SH A% Ay
Z & s e (Ulrich et al 2010),

LD FNS, ICES 2% L-HiflZ HCR IZKT 2% % SH & HiCHFd 57
BIZ, WBSS = V&AM R E LIz IAET U > 73, MSE O—HDiBfRIZHB W THE
i Si7o, SHIE, MERE, €7 VOFECHEASEORBECEE Lz, ZMWEETY 7
DERB|BETHoTE 4 BOSFHIE, V—2ovavy 7B, H20TL 0D ANHD 7NV —
TR (T =D AT N—T) ThRESH, MINEZEEZD A R —, T r~—7 TRREEK
PERFZERT (DTU Aqua) OFFE#, £ LT SH & LT, 2L MEMEGEEHZES (BSAC)
B L OmEMIEGEEFRZE B2 (PAC) OREE NS L7, SH 1T EEEOARXOEFHITIZ T,
ICES DU —27 ¥ g v FRFEREHICEIT H2ERIRE, A—10v0 &0 EDIFAXDFE
2o T, FHAESCHEEOREICEDLS720, BRGHME~OBEMRARDIZY, 7 —2 %
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TNDOZAMEEHEARL, MERHIUITHERUEELZRD L ZENTEL (Fig.2.1), B¥FH
1%, FEYREL D MSY /KUEZ Fa] 5 0, SR & &\ o 7o i TRER 2T L oo,
SH &M DY A X2 TAC DT 2FEEFO L0 3B HICHIKR P H 5 Z L2 b
L, L LOFETRT L 92 L7z (Ulrich et al. 2010), %35 SH %, FHE A ME S T
—HRETNOREMESGRL, 7 a7 MNIFEWRHIVUTER LY, ¥ 7L MR
RRMEEB OB T H KT D FAEBRORHEIEEORE SERZ2ELIF L, Fko
T A WHEA~OW RN E R BB E R L0 Lz, 2O X5 W7 0542% 013, {FHE
oW B2 o7, ZOREE, BIROEIIEL U THRESCOITRERN 2T 2 HCR
2 2010 4 5 HICARE S, FHEEEMZEES» DN EBRICRAZEN SN2 & T
oYy MIET L,

VI ko JAKFISH (2872280 7 OfER, TORIEHTHHEF4E L SH ©
FHEERIL, TO®ROAx 27y 27 F (GAP2, Myfish %) (25| &k Tk, HTE
H EUDEMTSHDLE LWEGDOH Y FEELEZ N7 TV 5H (Sampedro et al.
2017),

- P 11281 B ERERE & XK

JAKFISH O£#<° ICES OU—27 v g v FIZBINTE % SH 13dH < £ THUFHMZES
2ORFHFICIRE SN TV (Fig. 2.1) Z &0, BINEESOEL (HCR OfVEREOHEH)
WA D Z ENRESR SN2 Enb, —#d SH »OIxBEGOMEN R+ ThoTlz b
RO 6 -7 (Pastoors et al. 2012), = L T LV KE2REE LT, BRINEBESD
BOE IR EIE EU MR ENC s U Tl ) 2R 7o 7aun & ) [EER R OBER & > 72, WBSS
=V AIEEUMBECTHS /vy = — b L T 523, MSE O—#OM\ERIZ /LY -
—RBIML TR Z ERFERFERERY, EROLEZA, EU NTHEREK I
HCR % & te/ v MO =3 EIRO BE B BT EEA 2 A BITITE L Rno T, FEE
OEFEIICEELTIE, BUED EU & vy = —BUF O CHEEIEABOZENT DR,
MITDOEED S & T TAC 3% E, Bl i, EU o EMEHEFHmICIL SR WE TR E
BHENE SN TWD (EU-Norway 2014),

AKFEHNZHBT HSMNHET Y 7T, EUMBEAEDG EU 2{k~, 52 EU MR
EIZE ChSEBENFIEME (Fig. 2.1) DMax 5 EEESBO A MHIMEIZL > T, SH ©
FFOWBNPRESHIKISNDMERE o7, EU TEMEINDZ OSIMETY 7Y,
RNIY EFROBEICEm L TWD, 2EZHBTABICEDAR NAT v 7R T X i E
T LT, EAMEIITIL EALOFIRIEE O BOE W0 E BR A W & Nk L CRE BL5 3R A3k
EINDHTD, BREHEIZKEITS SH OENIE S LTHIREMIZR S D 25720

(Pita et al. 2010), filz1%, EU &3k EU MEEEOM G IZiE S 5 KEEJO TAC 13,
el DiE Y IEABR DA E CTRAKIICHRE SN D, S HIZ, EU @ TAC 4 [EHH Tl
DENTIE, 1983 ELIRRIE L AR SN TWARWER DR, %  (Relative Stability) 731
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W5 (Hoefnaegl et al. 2015) Z & vD, fEF & U CAER FESCKIRES B0 S
DR A RN E T T VIRILICH 5, HlgFEMERSOREH L LTSMEET
YVCREMANZE B Lo & LT, mEIRIREICEHSEEEL B2 b2 & T, HEJ) K
i< SH 1,072 < 72> (Eliasen et al. 2015), Jx CHEE O EU B L 2 Mk 2
BEOHREDIK TS, WO 72 HIEM L NFE S STV 5 (Ohms and Raakjaer 2019),

AR, HGERIZEE2ICEB T2 SH OB GORANE, To&kE 2 RET 2 L0, SHN
L CTE MG aED 2 EBMIEE N DIRE SN TV D, BARANCIE, AEHCRVEFERZE
ZEED X 5123 EU MBES S04 T CHIFERERE FEORMEE AL EL ~& &
W e RRS, HBGEEMZR SO Tk v BERm e (Bl XffEN o) vV—% 77—
BRFORZZEDOE RN H D (Coers et al. 2012, Ohms and Raakjser 2019),

EHIC EU Tl fEROBAR R EMET 57200 X0 ERAMZFEE LT, ELHEIE,
B D WTIREE T CTOWRBEH O « FEIEZE DB T-HIELS | quota swapping M FE & HAL T
5. T, %< OfFET TAC RFERBEE O, FAUIE I HWRFEOZELESM LN
EMD, RoloHFEOWRERL | XX RWAFORENRZEV ZITH L VWoT-E
FBYELS | DEITAE < I Ll CTuv%  (Hoefnagel et al. 2015), quota swapping D A2
X0, EU THERINIDFE T - 7= choke species (LOAFEDIEENIT SR > TWDHDIZ,
B D AFEDDV IR A > TLE oI EENRER < BEEIRGBVIAERD
Z L) OMEEEMT L EMHBIN TV D, ZHUTZ, —EOAEFEFFMRT, EH) Dk
FAENIZEL Sy S TN 2 [ L 7 — L FE T B L CHRE R D E ] O et 2 5 60 C
W5, RO R OER FIEX, FFCsieT ) v 7 ~0B 508 K S b SH
2o T, FIFHEOTDODOHN 2 FEIZ/RVED,

(2) XEHIzBFrBMBET Y VT
CREOBFREEOMEL SH 05

KEOKEERERIZET 2 b FERERIL, #RETHLY T TV AT 4 —T
A ERGEFARIETH S, HABUNIE, FREICESEHE 3-200 ~ A /L O#FIFH T
¥T D EEHRELEHEL VD, A, 1976 FFICriksh, Z0% 2 EDOKRE Lk
1E (1996 435 L1 2006 4F) R CHIEICED, BUTIETIE, WA 3-200 ~ A /LT
BCRENREI NSO 5 b TEIFRRE - ERPLER L OIZE LT, #ZEE e
Fishery Management Plan (FMP) Z/Es L7 oo EHlES N TS, ZDjf
WL, FERAEHITR Annual Catch Limit (ACL) 2 &5 0LENH Y, MSY %
TERY T D IEIEE DL E S Al & overfishing & E# L7 EC, HFMBERIRIXZ %
BN EICEESND, FEANT 10 FLNIZZOMHEOE I EZ MSY /KUE|Z[A]
BIERL TR LR, UL EOBEREZWM T 72012, HAEHBIED K} T TAC IZES
SEEBEBPNEAIN TS (BRIE 2020),

—J5C, B OIEEFHHMEORE, O L OB ESCEICBW T, v 7
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Ve AT 4 — T v AR E B AGRIEIC K o THI Z S IZEE S 7z 8 DMl
¥EMERRN EENREE A S TEY, TBD HMSE LB & LT, BEBIc L 5
BE°SH OEREZHE 2 CRHEREZREL TCWD, 7 AU BifEfER¥ER (LT, NMFS)
(IR SNTCRIHEIRIE, REMICHEERE OKR R TRESND (Fig. 2.2),

NTT I AT =T AERAFE P FAGRIE T, KEOBIRERICR T S SH O
FEIbEMAINTEY, EH, I, HEE, REHE, BIXOZOMo SH 23 ifcEE BLE
DORESLEFBICBIL, IS TE2X5CT 22 ERTFERAND 1 D& LTHRENT
W5, HREEHEZB AT O SFRIFFEAIAR S, SHIZAEEK L OFR TR 2 2
EMNTED, DETT Y w7 axy "RZIHT N0 E S NERIEZEES D EITK
L0, HEESND Z EITEREZ I/ (Feeney et al. 2019) Z v b, APk E & 23
25,

- KREIZET D MSE O Etkin

KENZH T2 MSE O - F X g i E B 22T L Tk v, NMFS (2
Lo T 2018 MR THIfi Sz MSE 13, 87T, EITHLWIFFHFTDObDEGHOED &
82 %%t % 7= (Devore and Gilden (eds) 2019), k[E D MSE OB E LT, Hh
e EEHE RS NMFS OflZE Z2H.0E LooY, %< @ MSE (3#ico SH & D
L FERSNTEY, kD & HFH 2 L ICRR DR AR > TV ANET NS, &
D DT O MSE Ti, BlifReE hL— RET7OBKRICH L DL LT, BRI T
72 R RAEIEZ WD 2 & T, SH ORiEmm 2 et T 28 & NEHR TH D, il 21,
7Y A "B D=4/ Onchorhynchus nerka Ifi3¢ % xt512f7b 7= MSE Ti%, s
DIRHERE S CREHIN T2 O RE ) 2 B8 L7 E 7 V&2 ER L7- (Wang et al. 2019),
F7o, HEREEEDE v F A Paralichthys Dentatus &R MSE Tix, &7 A DOFRFEET
/V%’%‘/ﬁi@ﬂii%“fﬂ/%n‘ﬂﬁﬁ\ﬁ F 2TV A ORI OFEIE & L TR 2R L, &9
M 725 M 2 ATREIC L7z (Hutniczak et al. 2019),

2018 412 %ﬁméﬂf_% 6 [El KB R NEBE R Y — 7 v 3 v (Sixth National SCS
Workshop) T, KO Hik C3Elit X7z SH 215 MSE O RS HAE S, Hill
D EHA AR DWW TR R 723 im 23 T4 5 (Devore and Gilden (eds) 2019) %%, Hulik
A DOERIEA & BEITITOIL TV DERF1MA 2 D,

B2 REF=VUVBRERNRE LEEBNEET ) V7

KED=a—A 77 FTEMINT, KEFE=T CEROEES HEEOUUEIZ M
FeSIETY 7 (2016-2017 ) Z#IrT %, AFHNE, KETHOT, FETHSM
LEET IR H DT — 2 v a v 7RNERI - SH 2010 MSE T % (Devore and
Gilden (eds) 2019), NMFS OWF7EER T 2 JLHUKEREE > % — (LR, NEFSC) @
Whobs, =a—A 770 NfiEEHEZERS (LI, NEFMC) 28 HE/9(C MSE %%

17



il (Fig.2.2), V—7 v a v 7OMIZHATERONT Y v 7 a2y MNE, fix e NFB
\Z & - T SH OB5- % AIREIC L7 SeBRA D Hk kA e 45l Cd > 7= (Feeney et al. 2019),

KEOKEF= Clupea harengus %, HE rrn—LLE &, K e —/LEICX
S THEMKI 85 T b (2008-17 4 F-H)) S, itvﬁm%ﬁ% A, WA
FEOWHREEOEEED 20-50 %% HD D, EHEIZE > THARBRICE > THIEFICEHEER
fafi T 5 (Deboraetal 2019), KEFE=S IRBRIZHM L TR Y, AiERCE PG
DRI A 2 L LTWD Z L&D, EROEFFHILERE B CEE TE T
REEFEMIED 20 K&, BIRETRKHEE SN AR H 5 B 2 Tz (Debora
et al. 2019),

2007 005 [RIE TR O AW IR F R I i Acceptable Biological Catch (LR, ABC) %
BT 572012 HCR AW LN TV R, (1) KAE= > OAERERICE T 515 E 2 7
T 52 &, (2) fElfiféE Optimal Yield (OY) ZiER TE D L-YUIIREEZRESEDH 2
&, ) BFEBICRT D RTH e EIR OB T 5 Z L2 HiE LT, REFE=V
EEHHMBOLWE (Amendment 8) (Z[AT7-EENE >72 (NEFMC 2017), NEFMC
1% 2015-2017 4 wff,#5@@ﬁﬁkiow%ﬂﬁ®ﬂmx,A7)y0:fyh%
FEMUEROESE, #H2[EOMSE V—7va v P 2E Lz, S5IC, hOREDOER
A=), iK% A LT MSE OM&ER T —7 ¥ a3 v T OB (5 2 T SH OB
DIEHEZEE DT,

LV DT 2016 FFD 5 H & 12 TSV —27 a3 v 7%, SH ORE L HERD ik
LHFICRONIZB ThoT-, V—2 v a vy 7OBNEL, KEFE=S 2S5 E &8
RHE e — L OIRERS, MO NRET 5 RS AR TIRESH O L LTHE
9, BT AR —=ov VT ufiE MR LT HIEERN RS A iz (NEFMC 2016a), Mz
T, REFE=V CE2lAET 5 REAEOME A KT TR EL REWI L0vh, NGO
RRT— T v F U T OBINEEOSME B o, BHEEIE, SH OMGRCRERICES<
BRESEZIITHIET, T—HFRBIZLDZET NV EHEORMZ W DL Z LN
TE T, BlxIE, KEFE= U OATER (BREHE, BRFECE, FAEERDR) 12T 5
RHeFESR, ERERN—ADET VORMEL 72 5 KEHE= > ONER RS (KA
1~ 71 Thunnus thynnus, 7 2% Sterna hirundo, 77 7/ / % A Squalus acanthias,
MEELIE) SN ONREFE=T b2 28T, SH Ofma il E 2 TRIE LT

(Deroba et al. 2019) , ZNFEHOHFIZIE, WHE OFRAB ALY R OFFHLHITO KF D

BEOELH Y, 152575‘%7‘/%‘/@55ﬂﬁ4%’7‘“—5 ZRELTHEH I T ENTEL

(Feeney et al. 2019), F7=, ZMNE D% 1T MSE ([ZBIGHR 721272, BFEH X
MSE OB L THRFRABMBANSINZY, Tor— 2L T4 SHICE - T
YBE LW (BDWTHFATE D) BIROREORIEZERM LY, v 21— g VRSP
TFUFARO N — A7 Z ka2 BREEFORERTRIGE LY TREAEED LTz, EORE,
%< @ SH (3% O MSE % HJEM & 2 W IFHEEAICERAE L, HCR OVERERFMIZ M FE 72
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fRRE (RO R R, EEDFELHE) L, SRIEOFARHMMIZONT, Bi%
Fefh oS & M TMRERZITY 2 &N Tx= (NEFMC 2019 (b), Goethel et al.
2019), BIFEHEIL, V—2r v a vy I THRLAE SH OEE A B E 2 T HCR OMERERHG 217
VY, RAEHICEEE L HCR O OFIH 2180 Z &8 TE 1z,

2017 4 3 HIZHZ 7o AMAE AR Tk, MSE 07—, HiEB L OWEREICHD TH L &
M S, FOBILIZETLOHE B HCR Ok 0 AL NMThTz (Kerr et al. 2017),
NEFMC B &2 X %5 MSE OO F&HE b1Toh, N7 ) v 7 a X METSH OF
RIS A TOIREENER Sz (NEFMC 2019), fi< 2019 45(21%, HEH2 Committe
e THE SN HCR X NARIICI T 2 )& b v —/ L OBEBIHI AN D A F a7z KVEHE=
UOAREE P E O W EZSR Proposed Rule 78, NEFMC 75 K [EWEE KA THRE IR

(LR, NMFS) (Zf#2ii sz, [ 10-11 HIZNMFS A E L7e X7 ) v 7 aX s b
M FE 2T, PBEE Secretary of Commerce (X[RIZRZ AR L7 (Fig. 2.2), £ LT 2021
1 H, &&HH] Final rule 28EEFAMICAR S 4L, THVE LU TR =2 U EEE BIE!
B DU E Amendment 8 X E%N & 72 - 7= (httpsi//s3.amazonaws.com/nefme.org/2020-291

27.pdf),

- B 21231F B ERFHRE L ISR

ARHITHEIT LTo RVETE= o IR OWER R R O E/EE TIE, SH 2% o MSE 28
N 72 YEfi 22 B8 THEBRAYIC FEh S AT, ARFEBIS1T 2 BB LR OI AL, RS
NI NB EFFH CTRARBOMEE HIT - LTS, 2K THERZED TS (DeVo
re and Gilden (eds) 2019),

—5C, MSE B AR OEFERM CRIETE=2 > OMAREN EICERTEABNIC L0 L,
ZAUTHES TAC ORIEZRANHIZ—H0> SHIENM 2 FEDIC LT\ 5, fEROfZEE B
» HCR % H\ T 2019 4, 2020 #1400 ABC #H 45 &, MSY (23 < EIFHEHD
FEEZG T S 7202 LAV L7z, NEFMC 1%, #7272 HCR OSEATHIZ2 0 H A D A AT
T SE B B O A HE Framework Adjustment 6 Z 2 L, NMFS 2N Z & &GR L
7= (https://www.federalregister.gov/documents/2020/05/06/2020-09574/magnuson-steve
ns-act-provisions-fisheries-of-the-northeastern-united-states-atlantic-herring-fishery, 2
020 £F 12 H 17 A), #7272 HCR # H\W TH I S 4172 2019 fll4E0 ABC 1%, ko HC
R ZHWIEGEIZTHARTH 70 % Lz, Z2IEET U > 7ICB5 L7z SH b, EROR
WUZPE D K72 TAC OHRITZ T ANEES, MSE NET LE#E b 7Y v 7 a Xy Mg
%18 U7=87-72 HCR (2K 2 BRI N TZ,

KEDORE= L EIHO TAC 1F, 4 SOMWHEISHMEL TRy Shd, Eoifplli b K
IR HIIR S N7 IR EFEOFIHN TR L WEREHZ RO TR Y, Mg s L
TOWEOFRE ATREME NG S EN TV D, BIREICES<ITO HCR (F, #ENERE LT
W 2 BRER DRI AR AR T D b O Tid e\, T4, RIEEAORK 10 %% BRI Y
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B k07 (carry over) MM L7228, 2020 4F, 2021 MEHIEEITEIICE 2 5 BN K
ENE LT, SRIOEEFEHROMAZIEIC L > T, 2018 4£L& 2019 HHIF) HORKHL
P Bl LaME I & 2r o7,

RO NN FLAD e, ST T U o 71 K 2 FIEFRFE ORI 2585 L7 SH X
L, KAREOSWERNNRFE T EZR VB L O LRAATWD, FIZIE, A
AMor T A2 —iw¥EFIT, L LTOREE=VCOBERRET L EnTHEIN
L, —HTIXTAC OfFEZ T2 2>2b, M TIXH T RRBREOMEH 2580 5 L 95 HE
LTc, ZDRER, FED0 v VPRGBS DIONVTTAEDOIFIT 7V A% b
]ackbe]]y rosefish=°, A XL aBETHRESND AL N—FT 5N, n7 24— LE L
THZIZERD BTz (httpst//www.maine.gov/dmr/science-research/species/lobster/marin
eapprovedbait.html, 2020 4 12 A 17 H), X612, KEFERFEMNEEREZES (ASF
MC) 1Fr 7 A2 —fEREOHMARIIHT HORBEHE L LT, A/ UINTHREISND A
—3  Brevoortia tyrannus 2O\ T, 2019 ORI T 1% 2 — R 722 ) 7B & ifa e
PN %788 7= (httpsi//www.maine.gov/dmr/science-research/species/menhaden/docu
ments/MENHADEN_%20Episodic%20Event%20Fishery%20begins%20Monday,%20Jul
y%2015,%202019.pdf, 2020 4F 12 H 17 H),

B) B’AEICBTHBMBET Y VT

- WHAEICB T 2 EREHEOBE E SH O 5

FRETIE, SOERFEIED 2018 HERITHANL, 2020 ERITHIAT S 41, MSY ([ZES <
REPER~OBATHRHITHEAL TV D, 1ROV EOEPFEHE CIL, FEAFEIZOWVT,
AT IR ZMAR G CTE RWERE (BAaE) <, RELEEMNLZNLD T
WD T 2 DITEE LW B SN D KEFIZE D EDDLBME (Bymie) ~OKER? - [7]
BEBERLEEHEEZIT-oCE7 (B 1 (2019) 4 ABC RO 7= OFEAMAL http:
/labchan.fra.go.jp/digests2019/rule/rule2019.pdf, 2020 4F 12 H 17 H) 728, HEUEfE%Z kA
STEGAEICHIETERKENR 2o Tz, L LAERIE, BHWKEREDED 2 EJEICE
ﬁ‘éﬁ%ﬂiﬁﬂ (LR, BREBEASE) 1I28WT, TAC IZL2EEEZIT Y ET [RE
KEE] LED LI, BHIEEHLERE (MSY Z#ET 2 EHKEDMHE) 7o IR E
PULVEME (BLEAZ KRR LT D720 OBFUKEEDE) ZxE L, Zib & RAICE P4 Fhi
LTS ZEnEARL o7z OKEIT 2020), ZORFEIZL T, AHIMICITREZ I
LMBENECLGENDH L0, RHIITEIREDHN, MSY DERIZ K 5 &R FKR
DENFHBEFRFS LD,

Fri-reglREEO (Fig. 1.2) TiX, w4, 9 f%%%ﬁ‘??ﬁ(ﬁ’%?ﬂibfgﬁﬁﬁﬁx
wa I L, EIRFHmAT R A T 5, o, BIREE B AR ORER TR I I IEE R =
eaE L, ARG, EEAEE, IERERAETET DD O eR K (B) (2oL
STV FNZOWTikam T Do S DICHBEIZR 72l Y, SOEEREEIZE S <Hc &R
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EHIZRBWTE, ML AR, SH 60 ans, RISE0 X, DKER
IREEDITIE D EWEHIEAR SO RIZB L, Fanc s o Lmd@%mMmeHP
https!//www.jfa.maff.go.jp/j/study/kentoukai.html, 2020 4= 12 H 17 H) #X5Z & Th
%o LIZRoTEMNETHE, SH ZE#ESN LikimT 5 SH 24, SH oE 2B E £ TR
FHENERT DM ARASESCERRHISFEORIZBW T, SH OERZEIY ANi=2M
BETY o IRRICEmINODOH D LRT 52 LB TE D,

BREO SHEEZHLE LEESIET Y 728105 SH OGO 1E, £ 1E
BEYEEOMET) BEO HEES TV AO/RE) ICRBITE % (Fig. 1.2), EFEEMEHED
RREH 1%, BUEBEBIMTEAERE 2 HINL L CTIT 9, BRI, THAEBERAERS 2 5
N, ENENOFEHIEEENRRE B D56, RiEFEMEITHT S0 FEMEIZ L Y
b BB R AEERR (B OBAEERRSZN L OET Vb ET) Z2RFEHOG
BILE o TRIRT 2 ) (FAEERROHTE - BELEFHE - fETH I —va i
B o84 2 — b (5Fn 2 MR SERR) . http//www.fra.affrc.go.jp/shigen_hyo
ka/SCmeeting/2019-1/FRA-SA2020-ABCWGO01-02.pdf, 2020 4= 12 H 17 H) Z & Lt 78-
TW5b, ED%, BIRENT- ARG OB L EHIEMEI, KETO SHIZ T
EM(%k@gﬁm@:omf AiE) &n5d (Fig. 1.2), L7zi3-> T, BHIELEEORG

B 5 SH o5, ST U Aokt (k) ICH_TREMTH D, *l@k@ﬁ
:y/@%W@io ET VO EFREZ SH L EICHER LR ET 1K, @E Z ol
&Kﬂ@ihfn@wotkb,ﬂtaa?@M@ﬁi%%%@@ﬁ%?%bk@,mwé
T A RETTNDOZLGERRERDOBLRIZOWTERLZY 5%, SHRNET ) o 7ICBb
DDA BEOFRTIEZR U,

NS U A O/RGEH I22W T, SHIC TERZRELS ) (B2 E&EIZOWT. 7
) ZLihoTkY (Fig. 1.2), #TLEMLEm CE LV —2 v a v 7BAD SH &
B % P EEERR OBERL 2N T LD (Table 2.3), %, s 7 U A3HEAR 7 HCR
EHWTZeFE B) OfEE 0.1 AATHEZELAO/RETHE LTRSS, SH &
AR D SH OHEEAEE 2 T, ZafR8 (B) D% S HITHIN< 0.01 A2 LT 10
FRITH X9 E 50 %O)T:E%?T“ HEZEREZ BEET VT VAR RIN 2 dhH b, I HIT,
[ 2 DEIROFHREIZ K 0 EABAICIHEEMEOE VY ABC FHIZE S WA, @)
&ﬂ%%ﬁ%&%%ﬂ%@%@é%@%&?,ﬁﬁ@ﬁ%;ﬁoﬁ%%@ﬁ%%%%ﬁ?
HHTE ) (FAERROHERE - HHAEMEFE - fFERPHC I 2 L—2 3 VT 58
it/ —~ (Fn 2 FFEPFCHRESEND) . Bifs) 2L Lo Tn2D,

SH & #m L@ BILMEEO1IE S T U i, TOHOART Y v 7 a X SO FEE, KIE
BURBRHDBIE RIS ~OFEME, BEMKEKRE~OZK R 2% CEIFE IR $HIE
ViIAEND, —FHT, BED TAC IZOWTIE, tEREESR 15 FRICkS&, BHKER
FENERE ARG EHIHIL T, FrEKEER L M PEDOEHEE T LIZED DL L &
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FEIRIZEAS PO GIRE B FNEOREATEZ ORIE (2021 4F 7 H-2022 46 H) I
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P ANEHOEWEBL S ORE ST T-SMEET Y > 7 CTlE, SH OBEFEORER A K X 72
ME Lo, SHEAEDOEMEDHIE, MSY X HCR #1X U®, #ii-/eE&IREFHIZBNT
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Table 2.1 Participation by stakeholders (SH) in components of the modelling process
(after Voinov et al. 2016))

Components of

modelling with SH

No. Examples of SH's roles

Scoping and

abstraction

To select of the model or of the topic itself; to select of

stakeholders (including self-selection)

Envisioning and

goal setting

To identify the conceptual basis of the model; to select
the parameters/variables to include in the model; to

modify the topic, concepts and critical issues

Model formulation

To identify the parameters and variables to be used; to
select model formulation and design methods; to select

analytical methods and tools

Collection of original
data and cross-
checking of expert

data

To provide data for models; to calibrate models by
identifying, measuring and cross-checking the inputs

to models

Apply model to

decision-making

To select relevant qualitative as well as quantitative

criteria

Evaluation of

outputs/outcomes

To evaluate the specific and immediate outputs of a

model

Facilitation of
transparency of the

process

To present results to other stakeholders
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Table 2.2 List of abbreviations (in alphabetic order)

Abbreviation Definition
ABC Allowable (or Acceptable) Biological Catch
ACL Annual Catch Limit
National Institute of Aquatic Resources
DTU Aqua
(at the Technical University of Denmark)
HCR Harvest Control Rule
ICES International Council for the Exploration of the Sea
1Q Individual Quota
JAKFISH  Judgement and Knowledge in Fisheries Management
MSE Management Strategy Evaluation
MSY Maximum Sustainable Yield
NEFMC New England Fishery Management Council
NEFSC Northeast Fisheries Science Center
NMFS National Marine Fisheries Service
NSAS North Sea Autumn Spawning
RFMO Regional Fisheries Management Organization
SH Stakeholders
SPI Science-Policy Interface
TAC Total Allowable Catch
WBSS Western Baltic Spring Spawning
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Table 2.3 The summary of stakeholders (SH) involvement in participatory modelling in

each case
Case study EU (WBSS herring)  US (Atlantic herring)  Japan (Mackerels)
To propose To revise the To decide the basic
Purpose alternative Fisheries principles of
Harvest Control Management Plan resource
Rules (HCRs) (FMP) management
Period 2009-2010 2015-2017 2019-2020
European Council Fishers, industry Fishers, industry
members and representatives, representatives,
Participants  representatives of recreational fleets, government
Advisory Councils NGOs, professors and  workers, professors,
others NGOs and others
Participation = Workshops, focus Workshops, public Workshops and
techniques groups hearings, public public comments
(see also and e-mails comments, e-mails
Table 2.1) and phone calls

Input from SH
(see also Table
2.2)

SH validated the
quality of the data
and models used for
MSE

SH bridged the gaps
between the model
and the reality of
predator-prey

relationships

SH informed
scientists of the
recent situation of
catches by foreign

vessels
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Table 2.3 (Continued) The summary of stakeholders (SH) involvement in participatory

modelling in each case

Case study EU (WBSS herring)  US (Atlantic herring)  Japan (Mackerels)
Alternative HCR to Range of potential Reproductive
that advised by objectives of HCRs, models, reference
Output oL . .
ICES quantitative metrics points and safety
discussed with ..
SH and acceptable ranges coefficients (8)

of performance for
metrics

EU-Norway Unexpected reduction Some SHs were not

Obstacles to
enhanced SH

involvement

agreement on the
HCR has not (yet)
been realized
because Norway was
not involved in
participatory

modeling

in recruitment,
Annual Catch Limit
(ACL) and Total
Allowable Catch
(TAC) of Atlantic

herring

well informed of the
workshops; scientific
terms and concepts
were hard to
understand; some
biological or political
topics remained as

future issues
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i European Union (EU) |
/ Long Term Management Plans Total Allowable Catch \

(Multi-Annual Management Plans) (TAC)
European o
. Council of the EU
Parliament

——— JAKFISH project

Scientific, Technical Non-EU countries

N
and Economic : Pelagic Advisory Council (e.g. Norway)
Committee for Commission (PAC)

Fisheries (STECF)

N J i N
- ~ Baltic Sea Advisory Council
i (BSAC)

International Council

J \

for the Exploration

of the Sea (ICES) Stakeholders (SH) (& National Institute of Aquatic
\_ J [e—8 Resources (DTU Aqua) )

Fig. 2.1 Typical decision-making process of Long-Term (Multi-Annual) Management
Plans / Total Allowable Catch (TAC) and the roles of stakeholders in EU fisheries (Voss
et al. 2017, Lutchman and Adelle 2008). Note that JAKFISH, GAP1, and GAP2 are

unique to the case of Western Baltic spring spawning herring. Gray arrows show

decision-making processes. Black arrows indicate stakeholder involvement: solid
arrows, mechanisms that enable a high degree of involvement; dotted arrows, those

that enable a low degree of involvement.
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The United States (US)

/ New England Fisheries %n'entof
Management Council (NEFMC) Fisheries
Management Plans

Committee (Managers)

Secret f
[ Plan Development Team ] [ ecretary o ]

(Scientists and policy staffs) COTETES
Scientific and Statistical (" NOAA Fisheries )
Committee (Scientists) (NMFS)

: Northeast Fisheries
[ Advisory Panel Science Center

(Representatlves) ]/ (NEFSC)
A
K Stakeholders (SH) ....................................§

Fig. 2.2 Typical process of amending Fisheries Management Plans and the roles of
stakeholders in New England fisheries, USA NEFMC 2020). Gray arrows show

amendment processes. Black arrows indicate stakeholder involvement: solid arrows,

mechanisms that enable a high degree of involvement; dotted arrows, those that enable

low degree of involvement.
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92 I, BEIREHE & R R ZRE B BEOREIC 05t (Fig. 1.2 ) Okkfan
KEENIZHRIS) (2815 SH OB G 2/ Uiz, BAMICIE, BAE CURIERELEOKA %
RSN TWD SH /2L E LesMEET U 72815 SH OGO RIRENE &
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JERHm B E S TIE, SH OAGEROIE I X 2 BIRGHEE T L O mE e, SH O R4 1
F XTI TV A ORFINFRETH D Z e EoTz, — T, fEEEZH
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TR CE RV ATREEN R S N, TG OFRET, MR TR 2 L
NNEETHD Z NS, TOHDOBIRT SH OFEFEZMH O MLERNHDH Z ENHLME
ot

fe< 5 3-5 T TIE, MMHE B L OHEEIZ) ) 5 (Fig. 1.2 GO FEOKHNIC
W) 2B D SH o5 2R Lz, Esolfiickuvw i, [Galiaio) E40 TAC
BEEDE TS T DD RO DIES = 7 OFRIE - FHEEe, [aF o) BloyEoER
Ra EDOXDITRIHET D7) ZdilE3 2 B RO R/ OBL 5 B DO @lE & Vo 72 BRI 2
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