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o e s &
K=Y HAME NG A=Y DA b

1980 1,357 636 1,994
1981 972 1,027 1,999
1982 808 395 1,204
1983 433 529 962
1984 350 339 690
1985 220 368 588 977 1,471 2,448 3,037
1986 114 235 348 373 1,068 1,441 1,790
1987 78 218 296 293 1,024 1,317 1,613
1988 29 2717 306 360 1,743 2,102 2,409
1989 255 172 427 574 1,343 1,917 2,344
1990 196 193 389 498 1,438 1,937 2,326
1991 227 123 349 531 1,890 2,421 2,771
1992 91 158 249 447 1,911 2,358 2,607
1993 114 233 347 446 1,384 1,830 2,177
1994 293 151 444 534 1,884 2,419 2,863
1995 314 475 789 866 2,574 3,440 4,229
1996 201 304 505 542 2,623 3,166 3,671
1997 311 456 767 889 2,346 3,235 4,003
1998 134 234 368 497 1,882 2,379 2,748
1999 159 436 595 701 2,178 2,880 3,475
2000 77 189 267 423 1,848 2,271 2,537
2001 102 154 256 503 1,490 1,994 2,249
2002 179 158 336 723 1,565 2,288 2,625
2003 93 433 526 1,324 2,166 3,490 4,016
2004 175 183 358 905 1,340 2,245 2,603
2005 139 310 450 569 1,549 2,119 2,568
2006 155 351 506 345 1,506 1,851 2,357
2007 302 513 814 759 2,048 2,808 3,622
2008 217 288 505 821 1,270 2,091 2,595
2009 137 228 366 621 1,222 1,843 2,209
2010 112 179 291 501 1,221 1,722 2,013
2011 259 460 719 417 1,794 2,211 2,931
2012 237 93 330 574 833 1,407 1,737
2013 152 178 330 405 963 1,368 1,698
2014 178 109 287 387 742 1,129 1,416

2015 154 106 260 435 1,024 1,459 1,719
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£31 ()
A L . L . A
Gy fAWE A Ah—vs  BAWE e
2016 295 218 513 452 1,214 1,666 2,179
2017 249 304 553 691 835 1,527 2,080
2018 359 315 674 432 1,140 1,573 2,247
2019 183 197 379 391 956 1,347 1,727
2020 249 70 319 335 712 1,047 1,365
2021 135 80 215 528 499 1,027 1,243
2022 218 21 240 427 502 929 1,168
2023 235 41 276 322 706 1,028 1,304
VORI 7 1~ 6 1]

THRJEC I E O SE R 1 X T X ARVEE B AR L O = 7R (m o 7 KIERR <),
INFEIREOEFHPHIIE D T he £ T,

2022, 2023 T E A,

1984 I HI LRI O ih I SE RIS B IR,
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F3-2. MENTED LFES HEOHE

A RN A
1980 80,239 21,235
1981 82,048 27,167
1982 80,235 27,838
1983 70,064 26,721
1984 69,815 25,981
1985 81,963 26,339
1986 59,049 13,354
1987 69,647 17,417
1988 72,690 15,502
1989 65,612 16,052
1990 66,355 17,585
1991 55,886 8,897
1992 51,143 11,809
1993 48,522 11,736
1994 51,357 14,397
1995 47,882 18,075
1996 45,547 13,455
1997 46,751 15,975
1998 43,098 14,582
1999 36,762 16,055
2000 27,373 9,513
2001 26,342 8,683
2002 23,337 8,014
2003 26,578 11,472
2004 25,967 9,834
2005 26,566 10,939
2006 27,282 11,115
2007 25,216 13,242
2008 22,020 11,164
2009 22,691 11,582
2010 19,784 8,550
2011 19,828 10,631
2012 17,037 6,654
2013 18,950 8,812
2014 17,963 7,445
2015 14,266 5,138

2016 14,325 6,194
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#32. (fix)
I RN A ik
2017 15,217 6,548
2018 13,828 5,501
2019 13,427 4,996
2020 11,841 3,341
2021 11,648 3,682
2022 10,444 2,604
2023 9,624 2,858

HRI - PR - BT — 21235 <

AR EE A TR BFHEEDME, 72720, 2015 A

LU 3— 8 ORI 2 MF HE L i LT,

2023 AN I e,
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*4-1. BFREEEHEOHES

. AR E L FRAFEIRED
St T Hef FERE

CPUE (kg/#8) ()
1990 2,231
1991 1,937
1992 1,026
1993 878
1994 1,979
1995 2,151
1996 2,678
1997 3,120
1998 2,505
1999 3,328
2000 26.3 2,406
2001 32.1 2,314
2002 43.0 1,951
2003 50.5 2,139
2004 33.3 991
2005 39.1 1,868
2006 44.9 1,680
2007 70.3 2,799
2008 53.3 2,056
2009 41.3 2,343
2010 31.3 2,645
2011 49.7 2,742
2012 23.4 1,521
2013 34.6 1,362
2014 19.7 755
2015 26.4 1,184
2016 40.5 1,696
2017 44.1
2018 50.6
2019 58.2
2020 42.5
2021 31.4
2022 32.7

2023 453
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K42, RARFcEERZ IR LG ER LOREE

Wrsticks BUROE
B BRETILA )

15 H g s [EIcHt+%
(TH) X B - sl

(Fh>) ke
B KB e A
L i 53 0.48 0.51 2.7 2.75
BEEBTLHE
. (3.3~8.3) (0.33~0.64)  (0.31~0.82) (2.1~3.4) (1.63~4.65)
JF 4 (Bmsy)

REVEFEET NVOFERICESE | RRFHAEERZ LB T 5&HE (Bmsy), REENAET)
(K) (%9 %k, Bmsy ##iRid D)L (Fmsy) . s RFipiAEER (MSY), Fmsy O3
WOV T 5 (Fmsy/F2023) 27”79, 3 DOIEARE T /LI L HHEERE R 5 30,000
B OV IR LFHRES T RT A —21y b EFAR L TEM LMo by iz R m &
LT, 58— FAVEE 95 /8—F L F A Ul %H 90%EHEIXE & L TR LT,



TYHLA LR -23-
FRA-SA2025-AC070

43, HIRELHBEEOHETE (REME L& 90%(F HHIX[H)

; BPE (Th) AT
B RS : :

TR R E il TR R E R
1990 32 5.4 9.1 0.26 0.43 0.73
1991 3.6 6.1 10.2 0.27 0.45 0.76
1992 3.3 5.5 9.2 0.28 0.47 0.79
1993 2.9 4.8 7.9 0.27 0.46 0.76
1994 3.9 6.3 10.4 0.28 0.45 0.74
1995 5.5 9.0 14.6 0.29 0.47 0.77
1996 5.0 8.2 133 0.28 0.45 0.74
1997 5.5 9.0 14.9 0.27 0.44 0.73
1998 4.0 6.6 11.1 0.25 0.41 0.69
1999 4.9 8.2 13.7 0.25 0.42 0.70
2000 3.6 6.0 10.1 0.25 0.42 0.70
2001 3.5 5.8 9.5 0.24 0.39 0.65
2002 4.1 6.8 1.1 0.24 0.39 0.64
2003 5.6 9.4 15.5 0.26 0.43 0.71
2004 3.8 6.3 10.4 0.25 0.41 0.68
2005 4.2 6.9 11.3 0.23 0.37 0.62
2006 43 7.0 11.6 0.20 0.34 0.55
2007 6.7 10.9 17.9 0.20 0.33 0.54
2008 5.0 8.2 13.6 0.19 0.32 0.52
2009 43 7.1 11.7 0.19 0.31 0.52
2010 3.8 6.3 10.6 0.19 0.32 0.53
2011 52 8.6 14.3 0.20 0.34 0.57
2012 3.0 5.1 8.5 0.20 0.34 0.57
2013 3.0 5.1 8.5 0.20 0.33 0.56
2014 2.5 4.1 7.0 0.20 0.34 0.57
2015 3.1 5.2 8.7 0.20 0.33 0.55
2016 43 7.2 11.9 0.18 0.30 0.50
2017 4.7 7.7 12.7 0.16 0.27 0.44
2018 5.6 9.3 15.3 0.15 0.24 0.40
2019 5.0 8.3 13.8 0.13 0.21 0.34
2020 4.2 7.0 11.6 0.12 0.20 0.32
2021 3.9 6.4 10.7 0.12 0.19 0.32
2022 3.8 6.4 10.6 0.11 0.18 0.30

2023 4.5 7.5 12.4 0.11 0.17 0.29
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K 4-4. EPE L Bmsy 3 X OVAMEIE & Fmsy O (FRERIE & 90%15 #EH X [H#])

o B{Bmsy F/‘Fmsy

TR RF M il TR R E R
1990 0.71 1.02 1.51 0.51 0.86 1.42
1991 0.81 1.14 1.68 0.54 0.90 1.49
1992 0.75 1.04 1.51 0.56 0.94 1.54
1993 0.66 0.89 1.27 0.55 0.91 1.48
1994 0.88 1.18 1.67 0.55 0.90 1.45
1995 1.25 1.68 2.39 0.57 0.93 1.50
1996 1.14 1.52 2.16 0.55 0.90 1.44
1997 1.26 1.69 2.39 0.54 0.88 1.41
1998 0.93 1.24 1.75 0.50 0.82 1.32
1999 1.14 1.54 2.18 0.51 0.84 1.36
2000 0.84 1.13 1.59 0.50 0.83 1.36
2001 0.81 1.08 1.51 0.47 0.77 1.27
2002 0.95 1.26 1.78 0.47 0.77 1.26
2003 1.30 1.75 2.48 0.51 0.85 1.40
2004 0.88 1.18 1.67 0.49 0.82 1.34
2005 0.95 1.28 1.82 0.45 0.74 1.22
2006 0.98 1.31 1.86 0.40 0.67 1.09
2007 1.52 2.04 291 0.39 0.66 1.09
2008 1.14 1.53 2.18 0.38 0.63 1.04
2009 0.98 1.33 1.88 0.37 0.62 1.02
2010 0.88 1.19 1.67 0.38 0.63 1.03
2011 1.18 1.61 2.29 0.40 0.68 1.12
2012 0.69 0.95 1.35 0.40 0.68 1.14
2013 0.69 0.95 1.38 0.39 0.66 1.12
2014 0.56 0.78 1.12 0.40 0.68 1.14
2015 0.71 0.98 1.41 0.39 0.65 1.10
2016 0.98 1.34 1.93 0.36 0.60 1.01
2017 1.07 1.45 2.07 0.32 0.53 0.88
2018 1.28 1.74 2.48 0.29 0.48 0.80
2019 1.14 1.56 2.24 0.24 0.41 0.69
2020 0.96 1.31 1.88 0.23 0.39 0.65
2021 0.88 1.20 1.73 0.23 0.38 0.65
2022 0.87 1.19 1.72 0.21 0.36 0.61

2023 1.02 1.40 2.03 0.20 0.35 0.58
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#*4-5. BIRFATROR (RE&ME)

iy G IR
AR &L (F) B/Bms F/Fms
(Th) (Fh) Y Y
1990 2.3 54 0.43 1.02 0.86
1991 2.8 6.1 0.45 1.14 0.90
1992 2.6 55 0.47 1.04 0.94
1993 22 4.8 0.46 0.89 0.91
1994 2.9 6.3 0.45 1.18 0.90
1995 42 9.0 0.47 1.68 0.93
1996 3.7 8.2 0.45 1.52 0.90
1997 4.0 9.0 0.44 1.69 0.88
1998 2.7 6.6 0.41 1.24 0.82
1999 3.5 8.2 0.42 1.54 0.84
2000 2.5 6.0 0.42 1.13 0.83
2001 2.3 5.8 0.39 1.08 0.77
2002 2.6 6.8 0.39 1.26 0.77
2003 4.0 9.4 0.43 1.75 0.85
2004 2.6 6.3 0.41 1.18 0.82
2005 2.6 6.9 0.37 1.28 0.74
2006 2.4 7.0 0.34 1.31 0.67
2007 3.6 10.9 0.33 2.04 0.66
2008 2.6 8.2 0.32 1.53 0.63
2009 22 7.1 0.31 1.33 0.62
2010 2.0 6.3 0.32 1.19 0.63
2011 2.9 8.6 0.34 1.61 0.68
2012 1.7 5.1 0.34 0.95 0.68
2013 1.7 5.1 0.33 0.95 0.66
2014 1.4 4.1 0.34 0.78 0.68
2015 1.7 52 0.33 0.98 0.65
2016 22 72 0.30 1.34 0.60
2017 2.1 7.7 0.27 1.45 0.53
2018 22 9.3 0.24 1.74 0.48
2019 1.7 8.3 0.21 1.56 0.41
2020 1.4 7.0 0.20 131 0.39
2021 12 6.4 0.19 1.20 0.38
2022 12 6.4 0.18 1.19 0.36

2023 1.3 7.5 0.17 1.40 0.35
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HEEH1 BITOR
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C Model 0 ) ( Model 1 ) ( Model 2 )
| I |

MR LRIy DT A—=S 2y b
INTA—=B DI B EH A AL

3 DDOETNORMEFNED I3 A% K L7
IRGA—=B Y hOVERL

153K F R 5
B TR OF —2E vk
(3,000 [E] DR L)
TANEN T

gL F=0 T
2,000 AR T

BIFRARET D
(B<11272%)

BIRAREL W INTA=G Ry D
(B<1 (2725720 ) B0 Bi<

TR PRI AT A—=21y MTER

BRFMOSZBBENE

EHILEEFERHOT —2 vk
(30,000 [E] DR L FHE)

|
INT A=y T &I
KA A G E
s 5 S —BU Z A,
95 /S —t L XAl

FAEED
AL 90%(E FH X H]

LA

95 3 0)%;]_@ PEEHBIE v
g P
— - P PRSUE BRIL YRR SR L
3 DOET VO RHEFVEE G ORI HFIRIC m&-i@% Fm? (233<
EENBB RO IR EL LR ol T
(2023 4 Y O E IR EET) -
B 3 - ABC it&
s IBIRREFEICLY 2023 I OWIESE T 1% A
028FBA wpepmess R ES S PR AER 5T
WK<
%ﬁ@ﬂb§+%:‘&@ _—— 2024 $?&Eﬁ%%ﬂ@7§?}?ﬂ
2024 4N S OB IR | | T
. MEBFREsE LY 2024 FIf I D RESE 1T,
2025 FEMIIN | o e RHEEMEE B LI SLRO G PERR AR5
(F2023) TIRAE. IS
— i BOELHAZLD |
HORLFHFT LD 2025 IS OEWR [
| 2005 RS IO | | T i
1 ] N o VLRI AR
L2026 FEN~ | BEREICLY 2025 FRMORERE, O ET LD oS
s REEERRIR TR, \ A
HpEmEEE R T 2 2025 FEII OO I R
MR LEFEZ LoD

2026 IS WO G &

ABC it E##ELI-TO0ER

— b |2024 M ETCOT -4 T .
3 A~ | EFRRRZEIC L VR E ST e 2025 VEHEA D
2027 4l B, » & PR AEAN A S fi k,w_,_"\&@%{g< )
Sh H A B S | Ao E‘ﬂi{un < EE. ABC
« y WM\ ()3 oo
O LFHET LD ! g
RO 2026 “FIIAO I
2027 ST R 0O B A

B, 4R0IEL v

R 2 1 3 T n
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WREH2 HEARE

AEJPRTIX, Pella-Tomlinson B OIRREZERIRRIAFEET L (I X7 a U ET L) T
& % SPICT (HIfGeIFRIC 31T 2 e R 10 72 IR AB ZE fH] 4R el 2E 2 £ 7 /L« Pedersen and Berg 2017)
W2 EIRARAT I S S EIREZ M L T\ 5, AESHILUEE R TH D e KL
PERZRBT52EFE (Bmsy) <0, AEEHBACOMRBELED LR E 72D Fmsy 1, AR
BILZ 1T SPICT CTOHEEMIZHESL . SPICT OREAREB LUORT A —F 2 LU FIZRT,

(1) REEZERARAETET L

REEE T L

SPiCT Tid, H#BIEINVWEFREORRZEN REEET L) ZUTOXHICELT
W5,

-1
dB, = ﬁBt (1 — [%]n ) dt — F,B.dt + ogB.dW, (1)

Z 2T B IR t TOFE, Fodbe] t TORBERE rIZWEg BRI, KIZBRELIX
BNTH%, osBdWITIBFERE (BEGE) THY | op [ TIBRBEDEERE, WX 7
U HEENTH D, n IRFAEERMBOBERET DMIRNT A =2 THY | TOENKRE
WNE EBRBIINE 2% % Bmsy (e K Ffoe B pE & 2 BT 2 B E) OB 20L& 2K
&< 2%, —MANIC r & KIZIFRWFRBEZ Y 5 2 & 225 Fletcher (1978) (22X % (2) i~
DEBICEY, TVLELIHEEZFER L TWD,

dB, = (ym2 —ym [%]n — FBy ) dt + o5 B.dW, (2)

ZZTyIFQRX, miz@ XKo@y Th D,

y =n"0 /(- 1) ®3)
m= 4)

BV O R OFEOEWEIZET 537 A —% L LT, HIHEREDOBRRINA I
*F9 % b bkfrac & IHERVIZ RO B D, IREFMRY (08=0) ZREAFFEIRED G & Tk, (5)
DY m LR K AEER MSY OEICHY T 5, £z, IREFRIIZR Bmsy 35 K O Fmsy 1%
ZNENUTO @) RBIR(TATEHIND,

MSY4 =m (5)
Bg,, = n¥/(-mMK (6)
antsy = m/Bmsy @

—J7 . MESRFHAI72 MSY, Bmsy, B LU Fmsy (X2 NZLLTFD (8) (9) (10) XTEEND,

MSYS = MSY?(1——22 oz (8)
1-(1-Fbhsy)
msy
_ pd 1+F 5, (n—2)/2
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(n—l)(l—ansy)o_z (10)

(2-Fhsy)’
TR XZ A —% n X 1 % TR D55 13MERI 7 MSY, Bmsy, 35 X O Fmsy OHEEEIZA
LENIRD & S TWAH =8, Pedersenand Berg (2017) 25V, n>1 DA IIHERHAY
2% 0<n<l OYEITITREROREZ HNTN D,
SPICT Tix, FHIMAREEDO 7o A& TFTD (11) 12) NTET /ML TE Y, 1 FH
R K- 73 ERARETH 5,
Fy = $:G; (11)
dlogG; = apdV; (12)

s —rd
Fmsy - Fmsy -

T Z TR, T D FREIAL S b T o A DI G DHERR S A5, or IXIRIERR L
DA KRBT HERERE, VT T 0 BB Th %, WEOREE(LE ET AT 55
BT SUCHBIE R B AT T4 VIR EUET D50 FENR D 5.,

BT L
SPICT TD /T A —Z OHEFEIZH W DFRAEAEITLL T 0BT 7 /LTI b5,
log(1;) = log(q;By) + ey, (13)
e ~N(0,07;) (14)

SPICT TIXEHDOIEEMZE A TE %, IylLiFE H OEEEORM t BT AETH S, g
X i FEHOREMICRB T DI ARTA—FTH D, eildiFHHOEBEMOBHNGRZAET
HY . 0 ITEOEREFETH D,

SPICT T, MEERIHMEORAICKIG LT, MEE D EENICBESRVMES LT

LLF o (15) (16) N CTHEETE 5,
log(C,) = log (f, ™" FyByds) + €, (15)
€: ~N(0,0%) (16)

T IBEREDOBAGEETH Y | o lIF DEMERAETH S, HIELABEDOET LT
ITBER SN E R OBRZEITFE YISV (0,=0.01 THEHE) EIRELTWD,

BRI TOHEE ST A —H

SPICT TIZRREIEET T ILDIRT A —Z TS, ZHEE DO —FETH 5 ENHIA & e b ik THE
ET D, AEPTIL, ne m. K, di. Bi. Fi. o8, aii. oF, bkfrac ZH#EE L T\ 5, NAYEK
HMEriIn, m, BEOKBIHEESNHZ L TCTITRANDNICEIVHELND,

= m(m)_1 (17)

ZNEND/RT A= ZITITHEEZAT O NSO # E L THAIMELES 280, T
BEENANT A—=Z L LTEHERZDZLENARETH D,
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(2) BIFGHECOMEHT —% LT IVEIE
fEHIT AT —F%Ev b

SRIVEPEETT VW DR L LT, 1990~2023 4Eifa ] oo jfa e B AL 3l 2 F V-, il
WOE Y | SPICT TIXIAEREICHLAENEG TN TV D EIRE L THEET 5 Z E kD08,
AERDOET N CIIBIER SN BB EORREITH YNNI NE O ERE L, HEEEL &
L CERAFD VPA THEE L= &R E R (P RKPERERYS - HEN/KPERERYS - 88K PERBR
% 2024) ERFIAEETT MAZHE S5 720 IR L7z 1990~2016 Fifa ] O & R &
D&#MHW, Zhid, VPAIZESS HEEERENRFIAEETT LV CHE SN EIRE & 1
ERNRILDZ LIZL D, VPA DEJREIX, HDFITBWTHE « IO G ANE
X2 t%, OTOFEDORENRRAET HRIOMTH S, —FH ., REEEETT L TOEREIL,
HDHFIZBNTREVEFEENIND DRI, DOZDOFEOEENEAET HRIOETHY . VPA
TIEAMEDHER LOHRLEC TR U - OB FEEREICHY 5 (ex 2-1) . 2
T, ABHITIL VPA OFERICHESE TRIC K 0 KRVEFEET L LR S5 720 D24
DIRAFEIRED %KD=,

M M

D, ::(By_l-e(‘?)-c;_l)e(‘?) (18)

Z ZTB I3 VPA THEE ST y FFOEIEE, C, 13y FOIER, M IT VPA IZ K T
\CBWTRE & 7- BARSE LR %L (I 0.250 & i 0.208 D 44 0.23) TH Y, 5 547=D
MRFIVEFEET LV THE SN EREICHY T 5, FBIEEL & U THENT b LiRED
HEHE{L CPUE @ 9 © | 2000~2023 il OFE z2 -l 1 & L THIM{k L TH /-, CPUE
OFERE(LOFEMIL [5Fn 6 (2024) FfE~ T LA EALCRBEO AR N E /EIRE (T Eb
Lifays) @ CPUE EEHELIZ DWW T (FRA-SA2024-SC13-301) | (JEEIE) 2024) (TR LT,

SPICT TIE—H &M< 5T TEHMREREZET VIR ANDZ ENTE LN, K
EFRTIXLEIZ L OOE - IBIEEOT— 2 2 AWTE 0, FEHNREREZET VICERDY
ATV, 2D, ET7 IV TORMZ A b — B2 BERR O R RIAEEE T L & Rk
W2 LA B OEEHEREIC R D KO ICiRE L (L1 ATIES=1 L) .

XT A=K OFERIS A

SPICT 131 AHEED—FETH LA SR EEZRH WD 2D, T A —ZHEEDERIC
WEFRIAME 525 2 EBHERD, —BRIICTER ST A —2 n ZHEEDRRETH L7290,
AFEAT TIE n OFRA DOFIE A n=2.00 & L THiaF L7=, PEYESREEINER r O /540
DOEYJfE X FishLife (Thorson2020) (2H-5& r=059 & L CHgtL7z, £/, £ THOET IV
ICB W CHREEEL OIENRNT A — X q (\TIXFEIE 1, EERZE 0.50 OFERITEHREZ 5 2
7o RN R RNT A — X q OFRIMERD 5 2 J7 DRLEIHIL—VEFEE OE R 45 F0 4 (2022)
FRE~ T U A AeiEE AL R B DR BRI R RIEPEE 7 WIZ L D EIRMENT (FRA-SA2022-
SC08-202) | (FHEIEFD> 2022) IZBWTHETL T\ 5, & TOFEFIIAMN T ML % B
ST ERSAZE L TN D,

KRAEED TRV T, FEREE L AR O FRIDAMAORETL N AT T 47
T2 LR LT 2 A, WS ODDORITTETANNK LR )N-T-, L haAXr5 47
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AT COHEEMBDOE XM AR T 2 & | BEE DL ORIEIRE of OHEEDR L T
o lc EHER ST, SPICT Tllftai & BlHER E A MU ot LI E 2 ZES YD
7o beta (oclog) EWVHNTA—=ERNHY | HELLEIWELA T a b L TR E
EWMORNE DT BT ANTIEROFRSMBREINTND, —FHT, KERD
P Tl E OBLHERZE oc 78 0.01 & IR SR 72 E 2 [EE L TW D 72D, (IEE DI
EEICHNE B Z TCLEWVWET ADBINKR L7 b & 2 bz, & 2T beta DF5IEH
FRIAME LT, EHE 0, FEHERAEA2ZRET HI LT, Ve AXT T 0 TfT O
AT CET VOINERZMEE L=, £7-. beta OFFIDAM ZIE LT=GA. WEEFEZHE & [F
FRIZq DFRIOANAEER 22 039 & 5 2 7o iR, BRAAEIREO T — & M o123
KHEEERNZ D > T, DT Dq OFRITDAMOEERZAL 0.50 & LT 21T 72, 2D
D FRIE RO EIVEFEFEAN & FEETH V. g2, o8, aiv oF, bkfrac [ZIFFRT240 & 5
ATITHEE LTV D,

(3) FEAETTFT N TOHERE L 2K
HHETE B 0D 2 X4 0> ] T

DIRREZEE] 7' &7 v a VBT VOBEPEEFR~OEHDIZOD T A K74 (FRA-
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A) Model 0
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A) Model 0
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A) Model 0
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C) Model 2
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W 2-3. BAET LT L OEFRER X OVAEEOHREEM & 90%(E fEH XM

A) Model 0
. E ik (Th) I

RR HEE A R TR HEE A RR
1990 32 5.3 8.9 0.26 0.44 0.73
1991 3.6 6.0 10.0 0.28 0.46 0.77
1992 3.3 5.4 9.0 0.29 0.48 0.79
1993 29 4.7 7.7 0.28 0.46 0.76
1994 3.8 6.2 10.1 0.28 0.46 0.75
1995 5.4 8.8 14.3 0.30 0.48 0.78
1996 49 8.0 13.0 0.28 0.46 0.75
1997 5.4 8.9 14.6 0.27 0.45 0.74
1998 4.0 6.5 10.8 0.25 0.42 0.69
1999 49 8.1 13.5 0.26 0.43 0.71
2000 3.6 6.0 9.9 0.26 0.42 0.70
2001 3.5 5.7 9.4 0.24 0.39 0.65
2002 4.1 6.7 10.9 0.24 0.39 0.64
2003 5.7 9.3 15.2 0.26 0.43 0.71
2004 3.8 6.2 10.2 0.25 0.42 0.69
2005 4.1 6.8 11.1 0.23 0.38 0.62
2006 4.3 6.9 11.3 0.21 0.34 0.55
2007 6.7 10.8 17.4 0.21 0.34 0.54
2008 5.0 8.1 13.1 0.20 0.32 0.52
2009 4.3 7.0 11.4 0.19 0.32 0.52
2010 3.8 6.3 10.3 0.19 0.32 0.53
2011 5.2 8.6 14.2 0.21 0.34 0.57
2012 3.0 5.0 8.3 0.21 0.35 0.58
2013 3.0 5.0 8.3 0.20 0.34 0.56
2014 2.5 4.1 6.8 0.21 0.35 0.57
2015 3.1 52 8.5 0.20 0.33 0.55
2016 4.3 7.1 11.6 0.19 0.31 0.50
2017 4.7 7.7 12.5 0.17 0.27 0.44
2018 5.7 9.2 15.0 0.15 0.24 0.40
2019 5.0 8.2 13.5 0.13 0.21 0.34
2020 4.2 6.9 11.4 0.12 0.20 0.32
2021 3.9 6.4 10.5 0.12 0.19 0.32
2022 3.8 6.3 10.4 0.11 0.19 0.30

2023 4.5 7.4 12.2 0.11 0.18 0.29
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R« 2-3. ()

B) Model 1
. féf?ﬁ%i?lﬁ/) %@%E

TR HEE B TR TR HE FRR
1990 32 5.4 9.0 0.26 0.43 0.73
1991 3.6 6.1 10.1 0.27 0.46 0.76
1992 3.3 5.5 9.1 0.29 0.48 0.79
1993 29 4.7 7.8 0.28 0.46 0.76
1994 3.9 6.3 10.2 0.28 0.46 0.74
1995 5.5 8.9 144 0.29 0.47 0.77
1996 5.0 8.1 13.1 0.28 0.46 0.74
1997 5.5 9.0 14.7 0.27 0.45 0.73
1998 4.0 6.6 10.8 0.25 0.42 0.69
1999 49 8.2 13.5 0.26 0.43 0.70
2000 3.6 6.0 9.9 0.26 0.42 0.70
2001 3.5 5.7 9.4 0.24 0.39 0.65
2002 4.1 6.7 11.0 0.24 0.39 0.64
2003 5.7 9.3 15.3 0.26 0.43 0.71
2004 3.8 6.2 10.3 0.25 0.42 0.69
2005 4.2 6.8 11.2 0.23 0.38 0.62
2006 4.3 7.0 11.4 0.21 0.34 0.55
2007 6.7 10.9 17.6 0.21 0.33 0.54
2008 5.0 8.2 13.3 0.20 0.32 0.52
2009 4.3 7.0 11.5 0.19 0.31 0.52
2010 3.8 6.3 104 0.19 0.32 0.53
2011 5.2 8.5 14.1 0.21 0.34 0.57
2012 3.0 5.0 8.3 0.21 0.35 0.58
2013 3.0 5.1 8.4 0.20 0.34 0.56
2014 2.5 4.1 6.9 0.21 0.34 0.57
2015 3.1 5.2 8.6 0.20 0.33 0.55
2016 4.3 7.1 11.7 0.19 0.31 0.50
2017 4.7 7.7 12.6 0.16 0.27 0.44
2018 5.6 9.2 15.1 0.15 0.24 0.40
2019 5.0 8.3 13.6 0.13 0.21 0.34
2020 4.2 7.0 11.5 0.12 0.20 0.32
2021 3.9 6.4 10.5 0.12 0.19 0.32
2022 3.8 6.3 104 0.11 0.18 0.30

2023 4.5 7.4 12.2 0.11 0.18 0.29
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R« 2-3. ()

C) Model 2
. G E (Th) b Ja

TR HEE MM R TR HEEAE il
1990 3.3 5.5 9.3 0.25 0.42 0.71
1991 3.7 6.2 10.3 0.27 0.45 0.74
1992 3.4 5.6 9.3 0.28 0.47 0.77
1993 2.9 4.8 8.0 0.27 0.45 0.74
1994 3.9 6.4 10.4 0.27 0.45 0.73
1995 5.6 9.1 14.8 0.29 0.46 0.75
1996 5.1 8.3 13.5 0.27 0.44 0.72
1997 5.6 9.2 15.0 0.27 0.44 0.71
1998 4.1 6.7 11.1 0.25 0.41 0.67
1999 5.0 8.3 13.7 0.25 0.42 0.69
2000 3.7 6.1 10.1 0.25 0.41 0.69
2001 3.5 5.8 9.6 0.23 0.39 0.64
2002 42 6.8 11.2 0.24 0.39 0.63
2003 5.7 9.4 15.5 0.26 0.43 0.70
2004 3.9 6.4 10.5 0.25 0.41 0.67
2005 42 6.9 11.4 0.23 0.37 0.61
2006 43 7.1 11.7 0.20 0.33 0.54
2007 6.7 11.0 18.1 0.20 0.33 0.54
2008 5.1 8.3 13.7 0.19 0.31 0.51
2009 44 7.2 11.8 0.19 031 0.51
2010 3.9 6.4 10.6 0.19 0.32 0.52
2011 52 8.6 14.3 0.20 0.34 0.56
2012 3.1 5.1 8.5 0.20 0.34 0.57
2013 3.1 5.1 8.5 0.20 0.33 0.55
2014 2.5 42 7.0 0.20 0.34 0.57
2015 3.2 53 8.7 0.20 0.33 0.54
2016 4.4 7.2 11.9 0.18 0.30 0.50
2017 4.7 7.8 12.9 0.16 0.27 0.44
2018 5.7 9.4 15.4 0.15 0.24 0.39
2019 5.1 8.4 13.9 0.12 0.21 0.34
2020 43 7.1 11.7 0.12 0.19 0.32
2021 3.9 6.5 10.7 0.12 0.19 0.32
2022 3.9 6.4 10.6 0.11 0.18 0.30

2023 4.6 7.5 12.4 0.10 0.17 0.29
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HREH I3 HEEUVEMRAE (WITEHLEE) CPUE DREIL

REVEEET VICHWDIEEMEE LT, IEEILSICR T 2RO E MikE (0T F
b UL © A BRI O ERGE RS EICH-S% CPUE (1 fdH7=0 O~ H LA sk
B ko/i8) OIERNLE B Z o l=, REHEO~ T LA BROBENCBMRT 2 B2 N5 H
¥T7—H & LT, 2000~2023 i, HEPN - Blg o AMEORMHLIZIRE L, S HI2f
¥T —HITHB T DKED MO T 10% (K 273 m LURIZHY) A BRrZE L7z 218,010 #
KT ANE YT L, IHWBEDONREZE T D7D, 74 NE ) U THROT—X I
Direct Principal Component <€ /L (Winker etal. 2013) Z#H L., H W OBEEET Y 7
L7z, DPC EF/LTlE, MIEMRLRL T — &% O R oM H B 15 & LT 80 72 £k sy A =
T &, —EINEET L (GAM) OO 5 TIERIE TRIF & LTS5, AEFIT
—RICRERE CTHYV B Xy v FT— 2RV b, Eur—X&E7 U 72
Z % Z LIAAIRE T H BYA T CPUE D24 % Fv 5 Tweedie E7 /L& £ L 72, Type-
11 ANOVA & AIC, 5-fold cross-validation (2 & - TER S 723 A H X, ifaHi4E (1990~
2023 AEifdy)) | DU (7~9 A, 10~12 A, 1~3 A, 4~6 A) . KMk (8~9) | 1R
i (RPN, BEsg, /ME) | B 1 By AT, H2 ElRoAa T, BERE, KEOE
BhEIE KON JAHIAE S AR, PO S AR O AR BAETE CTh 5, BIRSENT-ET VIS
0 HEE SN PRI O 5540 & BLAME O /5348 O I K E 2 TBEIRD bz d o7z (2
M 3-1) 72, ZhEREETILVE Lic, EET IV EMAGDEFREICE > THE I L
HEHE(L CPUE DA b Ly REMRK 3-2 1R T, EHELOFERIT [4F0 6 (2024) 4~
VA EIERBEOMAIE N E i (0T b Lifilk) © CPUE #Z#E{LiZ >\ T (FRA-
SA2024-SC13-301) | (VHEIZAH» 2024) |Z/x L7,

BEET IV
MEHFET V- —iRLIEET L
JEEAEL : CPUE
FLAAZE %L FY . Quarter, HP class, Base, PC1*, PC2*, Lat:Lon*, Dep*, Base:FY,
Base:Quarter (% {5 A 77 1 V)
U7 BA%: log
Tweedie 73 A D /XU —/3T A —& p: 1.522

5| AR

BAREY - T 15 - RN - RS - BB - TR (2024) N 6 (2024) EJE
~ LA BRI AR EME (0T £ LiIRIE) © CPUE EHE(LIZ DT,
(FRA-SA2024-SC13-301)

Winker, H., SE. Kerwath, and CG. Attwood (2013) Comparison of two approaches to standardize
catch-per-unit-effort for targeting behaviour in a multispecies hand-line fishery. Fish. Res., 139,
118-131.
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HREN 4 EHEEBERLZRAKERSE

AR S A S HICBRfE S 7o mFn S (2023) AR~ T LA dbifEE AL R EE O & BRI %
(B89 2 A ZeikEE % (FRA-SA2023-BRP03-02) | (T-HEIEA 2023) 2k 0, HIEEHILYE
EIZIE MSY ZFEBLT 2&HE (Bmsy) . BRFVE BEMIZITE RFAL THEE S 7z 2021
EIEHLAT OB IR EORAKME (Bmin) . Z5EOKHEIZIZ 0 P2 WD Z ERRBEINLTY
% (e 4-1),

HIEE HILEM R (Bmsy) (Zxied™ 2 EIREIT, A4EE OGN ClE Model 0 Tl 5.6
Fhry 32F~97F FY), Modell TiE53F h> (3.1 F~93F F>), Model 2 Tl
53T hy B3F~88T hy) LHEESNTZ (iR 2-2), 2N DORERET VOHEERE
RODEM SN HMNREL L 90%EFHEXEIL, 53 Th 33 F~83 T hy) Tho
7o (ffiE# 4-1), BRANEBIEMEEZR (Bmin) (Zx)5T 2 EPHEIT, Model 0 Tid 4.1 Tk
> (25 TF~6.8 Th¥), Model 1 TiZ41 Fhy (25 F~6.9 F F>). Model 2 TiL 4.2
Thy 25 F~70 T hy) EHEEIL, REMT41 TR Q4 T~68 T hy) &
Maniz (i 4-1,

ME 7oy ML, RAEHAEER, BIOSRKERZERAE L
T2bDEMRX 4-1 173, BUROERE (B 2023 FRHIOERE) (ST 288
HWEMREO (2023 i OBRE 2 S EHILEME CEH - 7-M) 13, BESHEEAHEHEET
&% Bmsy (Zxf LT 1.40 (1.02~2.03), [RIEHEAEZE TH 2 Bmin (2K LT 1.84 (1.48
~230) THY, FHROBHFEONREBMIINTHOBFHILHEME L A>T 5,
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A) REMICESSHFE T v b

6 RRETELGE | SEETEEES
. \l

0.75

0.50 1

SEEEDLL (F/Fmsy)

0.25 1

0.00 T
0.0 0.5 1.0 1.5 2.0

BIR=E0LE (B/Bmsy)

B) AAET AR (Model0) OFF 71 k

RREEEEES || SRS EEEER
0.9
=
(%]
€
L
Lo6
AT
any
&
o
i
0.3
0.0 T
0.0 0.5 . 1.0 1.5 2.0
EIRE0DLE (B/Bmsy)

MR 4-1. ERILVEESR & EIRE - L L OBR (MF ey B)
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C) HEAREFT AR (Model 1) D7 k

o
©
:

SRIEEDLE (F/Fmsy)
o
o

o
w
A

0.0 T
0.0 0.5 1.0 1.5 2.0

&IR=0LE (B/Bmsy)

D) AARET L] (Model2) O#F 71 b

o
©
.

SREXOLL (F/Fmsy)
o
o

o
w
A

0.0 T
0.0 0.5 1.0 1.5 2.0

BIR=0LE (B/Bmsy)

MR 4-1. (Fix)
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iR 4-1. BEEEHARER, RVEBEEER. I OSKER

W cxs
B BRIEINAR T b RYNOY/ Y AR
PR ELYEE R T E g B
FERHIR (Tl okt TUEE MR e
(Fhr)
ERLE=g:ik RS 5.3 0.48 0.51 2.7 2.75
(Bmsy) (3.3~83) (0.33~0.64) (0.31~0.82) (2.1~3.4) (1.63~4.65)
o S A PR R B A 4= 41 0.36 0.60 25 3.31
(Bmin) (24~6.8) (0.26~0.50) (0.37~0.94) (1.6—~3.3) (2.10~4.74)
b K e
A K HEZR 0 0 B 0 B
(0 k)

REVEFEET VOMRICESE | FEHILEERICBIT S, LT o2& E, REINET
(K) (Zx9 Db, HERrd 21008, MERF I 208 E O N CHifF S DR, MR 5
TEIE OB O ETE (F2023) 126 5 a2 rnd (AEEBEEERICHIST 2 ERE, £
NEMERFT DL, WIfFC& DRI Z T Bmsy, Fmsy, MSY (ZFH%3 %) , 3
DDOFERET M LD HEEFE RS 30,000 [BEIOKEY K LFHEESIZT T A=y b
EHARL CEB L EORRMEAENREME LT, 58— XA EL 95 8~ % A
JVIE Z Q0% EHHIX M & L TR L7z,
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HRERS RETHRAEICHIE L-HFEFR

(1) FETHORE

EIRFH O BB DOFHE TOERET VO EORETIE L RIS, FRTFRITH Il
FBITHEE SN BB ESC /ST A — X ORHEMZBET H72D, 3,000 [EOHM DK LE
BOLICHAER LI NRT A=y hZEICRBR2GFEEEL S I 2L — LT (G
B 1, 2), o, MHRICBOWTHORFEIAFEE T NV EEET — X I2H TiTd TGN 2 58
I o7utAEFET LD, FRTPHTIHET L - MR LR L IchR§ 5 ifE
BEHAIRIZE S ABC 3HEAZB L7 0 t® 22 BT LT, RTINS T 2 ke
BHLTWD, 77205 THITH &R E Rk, fixFEETICT—F L LTHED
Nl RS L OEREBIEEE AW TREIAEET L (SPICT) TOEWRHEHERE 2 9
DRTEFTRZ1T>T\D, Z0 ABC FHHEZH L7 vt XA TiE, EEHEBRIZE THY
DAV D [RGB 2SS Bmsy ZHERF 3 2 f8E (Fmsy) & &EJHGFHE ORI RICHESEH
BT D, 2 ORMEF R CITEIRED HAREENIIR A2 5 27, (R ABC #&EI2H
W AWBEETHREL TS, ZOFa A TEBEN-HEELFETL - IR LHE
TLILBE AL EOTRRER E EEHMRRICEK S RE LG A ORI THIE LT,
FERTHIE 15 R EME L7228, WHEE TH D 2023 A o8 1 138 S - ZER o
MEEIZHS <, 2024 FIEMIOUWIEE IRV K LEHE Z L ICHEE S D 2023 A o
JECHE L, & BRI R & B8 FIE 2025 4RI/ B BRMAT D & Lz, B, kT
B TOGPEITIT, ABCEHEAE L= 7 a0t A TORMEE LB MR LEE DL
(IR IS HRE &2 5 2 72, o0, BIkoETE (2023 4iaH) <
DOIFHENRME LT O R bR LIz, 20L& X OEMEEIL EEL D KL 9 7 SPICT 12 X H#
DR UEHRIEZ IR L TR0 R T O & FEEE LC DV TE, 3,000 [E10#: 0 3K LEHR O
FRE AR, 5 R—B L HAIVELE 95 R—T XA NVADREZ 90% FHIXM & Lz
(Ffi 2 BE 6) o

(2) s B AR

HEEHAHIZR RHRX 5-1) 13, BAEREEHILEEE DL B~ OB IREOHERF - [M118 2 ZEhk
TOMREZBHRL T, BRBEIHS LIZBEE (F) F2E0DbDTH D, BFREDSRA
EEIEMEERU IS 55681018 Fmsy (IR B 23k Ui & L, IR RA
EHILMEER A2 Tl o 725 a8 3 A UK ME R S CEBRANICIRIEIE 2 BB 2, ABTRO [
BULVEIE S (CRE 3 2 WP TEREBE %) CTITAEEMRECB 1213 0.7 RS TV D,

(3) 2025 i o 1l

2025 A O TG PR R IS E BRI R A0 L TR 7 2025 AR o B E g R
. BAE 07 & LEEAICIE32 T ho, 1.0 & LEBEAIKIZ45S T R Tholz, 2025 4
IO THEPREIX, 3,000 OV IKLFHROZNZEINT 3 DOET /LT LIZERED
HAREE O ARSfEFRM A B L2V IR ERMATERIC LV B Lz, ZOB. TRIFEOH]
ORI TBLR OIETE (2023 D F) TIRGE L7, ZOBLROEEEIZIX, #0 iR LG
B L ICAREFEEOHBEN TR ZEE AW, TNEROMY IR LFHEIZB T, 3 2
OETNTHEM SN 2025 FRHO FRIGREICKT L, €70 2 LA RE B[RS
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Td % Bmin B8 L OZEfKHETH HEWE 0 b & ONMERFRN S ABC FHEIZ AW 5 Il
JE BFmsy ZIRE L, i 2025 i o T HIE TR & & 8T Ao T 2025 FiRM o
FEH L, B L EERICHOWT. 3 ODOETF LVOEEELZ Y R LB Lok,
ZOREME (hofl) ZEREHEFEORERERE L LT,

2025 FIZ TR SN HEIREIL, 99% DR CRVE MR % ERl>7- (RE[HE 8.8
T hy 90% THIX 4.9 T~152 T h¥),

(4) 2026 Fifa I LLRE D T ]

2026 FFELIE S G O T RF R T O#E B2 A X 5-2 38 L UM &2 5-1, 5-2 12, 2O ES
MR ERE 7 1R, REEREHRRICHOC DRI B 2 0.7 & L7za. 2035 FiEio
EREONREMIZ 7.0 T o (90% FHIKEIE 1.8 F~13.8 F h>, LLFFEER) THY, 7
HME S B AR HE I R 2 B0 D HERIT 74%., BRAVE FILEM R & L0 D HERIT 86% & 72
o7, BE 1.0 LS AIEL, 2035 ARl OB R EONREMEILSS TR (1.3 F~122F
hy) ThY, TR BIEEHIREER 2 L0 5 MER1T 55%, RAEHEEFRZRZ LR
HREFRIL69% & ol 7ok, BURDIEIETE (F2023) Ziflke L7855 13 2035 (R0 &
FEOMNREMT 9.0 T Q9 TF~159F hy) THOH, FHMMEN HIEEEEEMBREZ
[0 5 fE2R1% 96%, [RAVEFAVEMA R 2 LR D EFRIT 99% L o7,

RGO [EPILAEESE B3 2 AP0 BI 3% (FRA-SA2023-BRP03-02) | Tik, & &
S AEEE L E R & IR DR 50%0L Bl a Iz, RAEHIEEER CTH D
Bmin % Fla]5 U 227 % —ELL FIZHZ D100 E LT, EIRENEHELG 10 F£1412
PRI B MEE R 4 L[R5 FER A 90%LA b, 10 ER T — B TH RS HEEHEER L TH 5
% 30%ARN &5 2 LN REE IR E U CHERR T 2 ML Sihviz, E B AL HEE S
(BT D AFZERE R 2% (FRA-SA2023-BRP03-02) | Tldk Z OREMEIC K - TR EB 15 0.7
DI-FE I NIz, AEEORBIZ L D 2035 R OGRS RS FILEER %2 LA 25 i
K BIO 10 FIC—ETHRAEHEMEERZ TR SMRICHE CEELZEN T2 & B Ik
0.6 NE|INSND (/e 5-3, 54),



THLA B R -57 -
FRA-SA2025-AC070

a) fthh 2 RIS L2 E

R E RS I
| [EE:’??‘ E‘.iig’—%’ll_*} 1 [ HiESEEEEE L __________
091 I
> |
£ —
[T I 0.7Fmsy
L5 |
o 1
jray
S I
e :
& 0.3 :
|
|
0.0 1 :
0 2500 5000 7500 10000
&iR=(h>)
b) fElh A R LGS
40001 1 L
N%mmﬁﬁ][mﬁ%ﬁgﬁ@ ] z
30004
N
=
1§ 2000
o I
£ .
10004 I
|
I
01 1
0 2500 5000 7500 10000
ARE(h)

M

AR B-1.  JfRsEE BRI
S B RIIRRAEFEE T VIS HEIN L Bmsy ThH 5, BRFVEHELUEE
BB LOEBKER T, ZNE Bmin BXWN0 b Thb, Z DK TITRHEELRE B
[Z1E 0.7 Z Wiz, BAGHRIT Fmsy, KA 0.7Fmsy, KR8 E BRI
IR I LA RO HEGR | 31— RBHAR I I BR SV BRI 22, Rl B AR A BR AL VB 22 %
RY,
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L 5-2. REkOBEPRE, ST, B IOV RE

OO RKOERR & M TR OMIETE (F2023) T, REOOKOER & FEHET TR
¥ =07 LI HIfEEEIR AR T L= A O TR SN EO FRE L 90% T
XM, BORWEREIRGOMEE T I 1990~2023 EifRIICHEE S A7 AE O o il &
90%(EHEIX[H], A EOMNRIKEFHREOEROFIRTH D, BIREDOKIIREI NI
T OMRIE B AR BRI R 2 R T 2K, A0 — BT IR S BRI VEfE 22
DKMETH 5, HEEOXIR SN BROOMRIT MSY K, BEE (F) OKIIR
SINTFE O DOEFRIE Fmsy KHETH 5,
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MRE 5-1. FEROGERED B - [RAVEPLAEER 2 LR 2 iR

a) HIEFEEHIEEERZ LR DR (%)

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035

1.0 68 58 48 40 39 39 43 49 53 55
0.9 75 66 57 49 47 47 50 55 59 62
0.8 79 72 66 59 57 56 58 61 65 68
0.7 97 96 84 80 75 69 69 67 68 70 72 74
0.6 88 85 83 80 79 78 78 79 80 81
0.5 92 91 90 88 88 87 88 87 88 88
BURDO F 96 96 96 97 97 96 96 96 96 96

b) [RAVEFRMEEZRZ ERD R (%)

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035

1.0 90 78 66 56 51 51 55 61 66 69
0.9 92 84 74 65 61 60 62 67 71 75
0.8 95 89 82 75 71 69 71 74 77 80
0.7 100 99 96 93 89 84 82 80 80 82 84 86
0.6 97 96 94 92 91 89 89 90 90 91
0.5 98 98 97 96 96 96 95 95 95 95
RO F 99 99 99 99 99 99 99 98 99 99

B % 1.0~0.5 CEHE L1=GEDOFER TR OR R A2 RT, 2024 FIAH O ST BLR O
J£ (F2023) TRE L. 2025 FiE# O REEIHHAIRIC L 21EL Lz, DD
KoL (F2023, B=0.34 [ZFHHY) CTELZ G -G E LR LT,
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MR 5-2. TRk ER JOVEEEONRFME (PRE) OHR

a) EREORFEM (FHr)
2024 | 2025 | 2026

b) EEONREME (T L)

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
1.0 33 32| 32| 28| 27| 24| 24| 24| 26| 2.7
0.9 41| 3.1 30 31| 28| 27| 25| 25| 24| 25| 26
0.8 36| 29| 28| 29| 27| 27| 25| 25| 25| 25| 25
0.7 15| 32| 27| 26| 27| 26| 25| 25| 24| 24| 24| 24
0.6 27 24| 24| 24| 23| 23| 23| 23| 23| 23| 23
0.5 23 21| 21| 21 2.1 21 21| 21| 21| 21| 21
BLRD F 1.5 1.5 1.5 1.5 1.5 1.5 16| 15 1.6 1.6 1.6

B A 1.0~0.5 CEHE LI=HEDOFRR TR OR K277, 2024 -7 0 s & 1 T BUR O ik
J£ (F2023) TRE L. 2025 FiE# O REEIHHAIRIC L 2L Lz, DD
KoL (F2023, B=0.34 [ZFHHY) CTELZ G -G E LR LT,
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iR 5-3. BIRENEHIEEERZ LR 2R, PHSLL2EHE - EE0REME
(PRfE) oF &
THE IR D e
10 4 D oy ; T RO G
B R R (Th>)
e (Fh)
e i e | e e . . 2~5FH | 6~104H
P FIRED | BIRED | 5% | 1046% | 14H T 5
HEEE | RV - -
FEMEfER | EYEEZR | 2030 4 | 2035 4F | 2025 4F | 2026~2029 | 2030~2034
ZEES |2 EES | s 1 AR T
1.0 55% 69% 4.2 55 4.5 3.1 2.4
0.9 62% 75% 5.0 5.9 4.1 3.0 2.5
0.8 68% 80% 5.8 6.4 3.6 2.8 25
0.7 74% 86% 6.5 7.0 3.2 2.6 2.4
0.6 81% 91% 7.2 7.5 2.7 24 2.3
0.5 88% 95% 7.8 8.0 23 2.1 21
MiE#E 54 10FMIC—ETHEZIMEOE LD
EIREDKEEL TEIDYAY
(10 F=MIC 1 ETHEEHHER)
p
B0.1msy | B0.2msy | BO.6msy | BO.7msy | B0.8msy | B0.9msy Bmin
1.0 1% 5% 32% 40% 48% 58% 72%
0.9 1% 4% 26% 32% 39% 49% 62%
0.8 0% 3% 19% 24% 29% 37% 51%
0.7 0% 2% 12% 15% 20% 27% 37%
0.6 0% 1% 5% 7% 11% 17% 25%
0.5 0% 1% 3% 4% 5% 9% 14%
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REN e EEEEBEESSLVERFRADOGFESZE

G2 Tl ~_7= X 512, MSY ([ZRFRT 5 B ECIEEOHE (Bmsy &, Fmsy) 1%
3 ODOERETNOMEERAE L TRDIZ, T20L, BERLIENRTA=FEY FDH
Hnom K&, Zhond ANATEHSND r, BEWesl2 L0, #0IELFESSTT
F (5)~Q0) RIS E KD, BEEHEEERICSIST 28EA TR Lz, o, R
HELVEERICHIST A EEE (Bmin) ICHOWTHHVIRLEE LTk FEH LT, =
nNoHOERET, ZNEN—ED EBEXOB O F T EHHREEDEIRE (EBF)) 23LL
T (23) X TP TE S Z L (Pedersenand Berg 2017), XY (24) R S B ifafeE &
LB E S L OYREIE O — R 7R BELRICIEE S & | 3 MSY D x% & 72 BB DL E O
TEIE Fids TOVHERRIEO &I E (EBF)) & L THEMIZRD T,

A n/2 ,
EBo|F)=K|1- ( ) 11— o (23)

a z0p
n \Fnsy 1-(1-n-Fsy+(n—1F,)

Ct = Bt . Ft (24)

7272 L. n<l OFEICITog =0 Lzt EOXREH W, Mk 5 Tk, Zh b ok
IZOWNWT, MR LFHEOPREZRFME LT, 58— ¥ A VHE, BLO $—F
Y HANAED B RD T2 Q0WETEIXE & Gt TR LTz,

(2) FFkT

MR LA LI, SEBERASMNPOFHAER LT NT A =21 v MIESL BIHE)
R W TR T 21T o 7o, FER T3 C ORTEF R Tl S FIA LI SE 13 Pedersen
and Berg (2017) |29\ Lamperti 2842 L7z (25) &AW THE L1z,

-1
iz~ (2] - ) <25>

T ZEmB)TH D, Fo. FALEETFHICEB W CIRESHHAZETED LD
MR C L XORBEOBEE BICL VRO OEND, AiERE CIXEEED HREE) S
FZogllL W HExONDT=0, BHEBEMOEHE BT 26) L5,

Biy1 = exp(Z; + dZ;) exp (&) (26)

7%, & ~N(—0.50%,0%) ThHD, MO LFHE I LICHAEMR L 1o K. nyog&. ZUD
W&k G)@WXTHEH Ly Emicky, ERROBHREENEE S,

FEE T RN E RGN O AN EFNMEE BET D720, kTR0 BRSO EFIREE (EIR
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RBURAZE e (BEYEIRZE1T o) ICX VRO, R THNCH TS ABC R EZE L7 1
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FERFPRNCE T A HEOEFREIL, Lo ABC FEAZE LT o A THHI SNk
RS (25) 26) RUTHESETHV K LFHAE T LICEH LZ, TOBE, B S 5iHEE F
DIEHERNCRE LS R ERNE T KEDFE O ER%Z Fmsy D 2 {5 &+ 5HI#0% 5 2 7=,
T, FERICBWTOREEZEBET V280 L IO THEEZ1T 9 B, £ AR
T2 ABC FHAERN TE R WISAIZITRMEICE R Sz ABC LRI UEEZ ZDFD ABC & L
THWD & Lz, AEEORERTRITR LEERES L OVREREOREMIT, 0K
LR THONIMEOFIRETH D, Fo, FERTHIOAFELAED 90% FHIXK ML, #v
ELUFHETELONIZED 5 X—k Z A NMVEBIW 95 R—k A NMENLRDTZ, =
NHITEFFHID 3 SOBERET AN LHEE SN2/ T A—Z TS TEKRENT 3 ¥
A 7D OM CTOFREREEDLEIZLDTH D, OM ¥ A TS5 T LTk TS R 4 i
B 6-3 1R T, ZHICEDE OM & A FOiEWIC K DG IFECIAEIE OHHE R L O
FRRAZE KT 5 213/ N SV AS, B/Bmsy <° F/Fmsy, fEEOEHXEICEB VT OM # A 7
1 X2 TR 22 EMAICH o T, FERTRIOFHEFIEOFMIE DREEZEEA T v &7
3 T IV K DB EHEER R A AV 78 BEERIE SR - PR TRITE - YT -~
LA b AL R R~ (FRA-SA2023-BRP03-101) | (FHiEF)I11ED> 2023) TR L7z,



TYHLUAEILRE -64-
FRA-SA2025-AC070

5| Ak

mEPIBEF - T2 15 - 58 BE (2023) RREZEM T n & 7 v a VT M LD EREHEE
f R A T8 PRERIE R R A - FRRTIIFE « Y UT « v T b A JEE AL R~ D
i . FRA-SA2023-BRP03-101.

Pedersen, M. W., & Berg, C. W. (2017) A stochastic surplus production model in continuous time.

Fish and Fisheries, 18, 226-243.
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Btarget % FH T 25&JRE (Bmsy) | Model 1: 5.3 Tho (3.1 T~9.3 Thv)
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