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KE 72 AL 2023 Fi I OEIR & & REEORR, KA A1T 2023 O G R E &

TIEE DO RIRIZ DT, 30,000 [E DR D K LB OfE R A2 FK T,
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#3-1. BEEOHE (L)

EEECS i Cis ot
FR—=>7  BARME WG FA—=>2  BARHE NG

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 29 277 306 360 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 ()
i 1 L. . L. . At
FAHR—=>7 HAYE /N FAHR—=>7 HAW /NGt
2016 295 218 513 452 1,214 1,666 2,179
2017 249 304 553 691 &35 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
R 7 ]~ 6 1]

TR E OSEFHRPH X P X AEE A AR KO = v 71 E (m o 7 KR <),
W EDEHFHIIRE T2 67 b £T,

2022, 2023 T EAE,

1984 =11 LLRIT O VR P SE T8 B ITRER,
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F3-2. MENTEDL LFES HEOHE

ek R EWEE Atk

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. (fEx)
A 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
HBI - SRR« iRl 7— 2T IE D < BB 2 R <l

VIR —FB ORI E 2l e & AT LT,

2023 “E N I3 T,

FRA-SA2024-SC13-03

EDOfE, 72771, 2015 A
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*4-1. BREEEHEOHER

et IR HE( L RAFE PR D

CPUE (kg/#fd) (F2)
1990 2231
1991 1037
1992 1026
1993 878
1994 1979
1995 2,151
1996 2,678
1997 3120
1998 2,505
1999 3,328
2000 26.3 2,406
2001 32.1 2314
2002 43.0 1,951
2003 50.5 2,139
2004 333 991
2005 39.1 1,868
2006 44.9 1,680
2007 70.3 2,799
2008 53.3 2,056
2009 413 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 4.5
2021 31.4
2022 32.7

2023 45.3
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K42, O KFocEERE BT L EIRER LONAEE

Wfricks  BUROME

<30/ BRI )
H ( ﬂi fj? %’F“;t i WEE JEICHTS
X
(TFh>) e

B KB e 4

L i 53 0.48 0.51 2.7 2.75
BEEBTLE
. (3.3~8.3) (0.33~0.64)  (0.31~0.82) (2.1~3.4) (1.63~4.65)
Ui & (Bmsy)

REVAEFEET NOFERICESE | RFHiAERZ R T 5 &R (Bmsy) . RENAET
(K) 1Zxt9 5k, Bmsy ZHERFd 2158 (Fmsy) . e KFRcAPER (MSY)., Fmsy OHL
ROMWEEI T 5 e (Fmsy/F2023) ZoR, 3 DORARET /W L DHEER LD B 30,000
DY R LFHFEE ST /NT A—2y NEBER L TEM Lol a2 FRE &
LT, 5=k HANVEE 95 /8—F ¥ A )Vl %E O%EHEXFE & L TRLTEZ,
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F£4-3. HIFECHBEEOHETME ((RERME L 90%(EHEXH)

e B (Th) AT

TR REE il TR REME EIR
1990 32 54 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 13.3 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 11.1 0.24 0.39 0.64
2003 5.6 94 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 5.2 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 52 8.7 0.20 0.33 0.55
2016 43 7.2 11.9 0.18 0.30 0.50
2017 4.7 1.7 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. EIE L Bmsy 38 X OVREIE & Fmsy O (fRERIE & 90%(5 #EH X [H])

. B/Bmsy F/Fmsy
A - -

TR REE ER TR REE EIR
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 0.55 091 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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# 45 BIRMATRR (& ME)

e B G
PR EES 1T (F B/Bms F/Fms
(Fr) (Fho) ) 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 5.5 0.47 1.04 0.94
1993 2.2 4.8 0.46 0.89 0.91
1994 2.9 6.3 0.45 1.18 0.90
1995 4.2 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 2.2 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 5.2 0.33 0.98 0.65
2016 2.2 7.2 0.30 1.34 0.60
2017 2.1 7.7 0.27 1.45 0.53
2018 2.2 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 1.31 0.39
2021 1.2 6.4 0.19 1.20 0.38
2022 1.2 6.4 0.18 1.19 0.36

2023 1.3 7.5 0.17 1.40 0.35
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HEEH1 BFORN
( Model 0 ) ( Model 1 ) CModel 2 )
[ I I

0L RSy /3T A— 2y M 3 POETVORBEED AL RBLI
RIA—BDSERERNTNOHAR |/ TAFE/IOfER

15 3 T B 4 BRHEDEERIEDEGF
kPO T —2tE -k s P LW 2L T 0 5 — 2w b
(3,000 [ElD#EVIRL FH5) (30.000 [H] D0 L F15)

INFGA—=HAYy Tz
2L ) B Rl A 3
(B<1 I2723)

TANEN Y
gL F=0 T
2,000 A3 Tl

- T : fRfEE 5 S—E AV,
Eﬂﬁﬁ%l.:ﬁb‘ INTA—=F v hipb 95 /Q.l:-t-/;?,(,l,{; o
(B<1 {222672\Y) 0 &< \4
- ; - — & EE D
Pk PR T A—2y M RFEME L 90% 5 X M
Y EEE AR |
T ADER - :
‘ B B L e R
3 ODET ILORFEMSE B DB T-FPHEIC UK HER | Fmsy [Z3-5<
& ENDIFEOGIRENRES £ Rk iSSP ES
(2023 i L FIOFHREET)
2024 4E M~ | BEREEICLY 2023 IO WBIE 13 ABC &t %
BAZBAEE R CHEESNREE HIE AT E
I#3<.
WOELFRILD e gL U
? : 2024 4Eifa DB
2024 N2 O R | RSSO
et | BB Ly 2024 FRIOWBE LI,
2028 I | Ly R EIEL SRR W SRR B
(F2023) TR 7E. , ) ek e
— e @oELHATL D |,
ROBLFHE LD | 2025 4EIRITY DO RIR [C .
2025 4N S PO E R | T ggﬁ;@
2026 I~ | BEBRECLY 2025 FHRIORE &L, BORLHET LD il
AnEmzEE  WEERRURCTEAS | 05 aimom o it
WL L0 | ABC HEEHLETOER
2026 EIRMISPIOF TR E | - -
o— P [2024 M ECOF — 5T "
ofa HH o~ 1 S (] ‘ 52 3fE 3 e 7
2027 4 aEmsC Ly A E M%ggg EIRM O
- . THLE i & & (ABC)
¥ REMENHE (0L 0D )
| BRLHESEO
WORLEHET LD 2026 E i ORI &
2027 4] 2 F1 00 B I T3 BN R 003
LARE, HDIEL Il
P R A7 T ﬂ

X ORBENITEFE RGBT A RGEIRICBIT dim e S E XL TERE NS,
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HMEEM2 FHEARE

AREJPATIX, Pella-Tomlinson B ODIRAEZEHIREIAFEET L (IR &7 g U FTIL) T
& % SPICT CEHGERFEIZ 35 1T 2 e R A 7 IR RB 22 i) AR I A2 PE £ 77 /L« Pedersen and Berg 2017)
EHOWTEERMATICE S T BPFIRELZFHMI L T\ 5, BEEHEEERE TH 5 KA
FEEEFEHT5EFE Bmsy) O, BEETHBACOBEETLD EIRE 725 Fmsy (£, A
fIIZIE SPICT TOHEEEIZFES <, SPICT DIEARI LUVIT A —H Z LI TFIZRT,

(1) REEZERIAFIAETET L
REEET L

SPiCT Tif, HEEHZINRVEREORRZ( (REEET L) ZUTOLHIICELT
I/ \ 60

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

ZZCB I t TOEPRE, F IRt TOWBERE, » IINIEARBINER, K IXBREEIYL
RINTH D, opBdW, I TIRFEFRZE (BFERRZE) TH V.| op | TIWEREDEERZE, WIX7 7
T EBNTH D, n IRFIEFEHROE AR ET 2R AITA—2THY, ZOEIKE
WE EBRBINA 1) % Bmsy (e RKiRpfe b pE & 4 2819 5 B &) ORI eI 2 K
XD, T r & KIZITRWFEEIR S 5 Z £ 225, Fletcher (1978) 2L % (2) &
SNOERICEY, FOEELHEEZEHLTWD,

dB, = (ymi —ym [ﬂ]n — FtBt) dt + ogB.dW; (2)
yix 3) X mix @) Kowh Ths,

y = n/ (n— 1)/(n -1) (3)
m= nn/r(—f_l) (4)

G DO R OFEOEIEIZEET 537 A —2 L LT, FIHIEREDBREINA I
X% L bkfrac HEHERIIRO B D, REmI (op=0) 7REAFEEIED & & TIX, (5)
XY m T KEHfAEER MSY OEICH YT 2, £/, IREFRAYZL Bmsy kiU\Fmsy
FENENLUTD (6) ABLD (7) NTREN D,

MSY? =m (5)
Bgzsy = npl/@-m g (6)
anLsy = m/Bmsy )

—J7. HMEFRFHNI72 MSY, Bmsy, B L O Fmsy 1ZZHFNLLTFD (8) (9) (10) XTHEE
o,

MSYS = MSY4 <1 — %a,g) (8)
1—(1—Fmsy)
_ 14Ffhsy (n-2)/2
B =By (1 22 7
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(n—1)(1—F%’nsy)gz (10)

FT;S:LS}/ = Frgsy - (Z_ansy)z
TR /NT A —% n i3 1 % TEID5E1IMEER L MSY, Bmsy, 3 X O Fmsy OHEEEITA
BRI D & I TWAH T2, Pedersenand Berg (2017) IZ7EVY, n>1 OEEITIIfEERGR
i %, 0<n<l OEEIITRERIRMEZ AN TN D,
SPICT Tl&, FHiMRBEDO T mE 2L TFD (11) (12) XATEFMELTEY | 14
&< XY - 7= 3HENARETH D,
Fp = S¢G¢ (11)
dlogG, = opdV, (12)

T T TR BB RIS, & T o F AR G bR SN, o RIBIBRK
DA KT HEHERS, V3T T 0 AR Th B, BB E T LT 55
B SR B 274 MR ERET 5EOHER DB,

BET v
SPiCT TD /3T A —Z OHEEIZH W D HEEEIZLL T OBHIE 7 /L TIRY b,
log(lm-) = log(q;B;) + e (13)
e, ~N(0,07;) (14)

SPiICT TIIHEEDOIEEE 2 TX %, L 13i% B OEEMHE O BT 5HETH D, g
X0 % HOFREEICE T DIENRNRT A= ThHD, el i FHOEEMOBHET
HY | 0, ITFDOEERAETH D,

SPiICT T, JEEMFHMEDOREICHIG LT, BEE D EENICBES 2 VWMES LT
TFo (15) (6) XTHETE D,

log(Cy) = log (ftHA FSBSds) + €; (15)
€. ~N(0,0?) (16)

I TeIfEROBNREETHY . o lXTDEMFAETH D, HE LARROET LT
TR ST B ORI IS 12/ SV (0,=0.01 THEE) EIREL TS,

BIREEN COHEE T A —H

SPiCT TIIRFEFEETT N D /T A —Z I, ZHEEO—FTH 2% EHI & Fe ik THE
ET D, KB TIL, ny m. K. qiv Bi. Fi. 08, 015y or, bkfrac ZHEE L TV 5, NEYAK
HWNEriZn, mi BEXOKBHEEINDSGZETTEFR (17) 2LV BELND,

r= m(*)_1 (17)

n(n/(n-1))

ZTNEND/NT A= ZIZFHEEZAT O ANCBEMOFHR E L THAIDMZES 2 L0, 7O
BERINTGA=Z L LTHZDZEWARETH D,
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(2) BFEGFHECOERT —% L ETLVERE
BHTT—%Fv b

RFVEEET MIHW DR L LT, 1990~2023 Fifalfi s &4EFHE A V=, B
WOEY | SPICT CTIHAERICHLREENEEINTVD EIRE L THEET 5 Z Lk D 23,
AREWDET NV CIIBIER SN EOBEITH YIS NSO L E LT, FEIEHEL &
L CEMREA VPA THEE Lo EIRE & (P Yk e B - HEPNKPEBRY - 88K PE R
B2024) ZRFIAEETT VICHET S D 7-OICHE L2 1990~2016 4 0EIFE R
B D AWz, ZHUL, VPA ICESHEEERRENRRIEEETT VCHE SN L B E &
XERMPERD Z LI2L D, VPA OEFEIT, HIFEICBOTHRE - IMAZEOEWFE N
& I2te, DOXOEDRENRRET HHOMTH DL, —FH. REAEFEET L COEJRE
X, HLIFICBOTREEFERD MDD, 2 OZFDEORENEET HRIOMHETHY |
VPA TIERTEDIER L OVH R T U 72 B OREEREICHY T 5 (EX 2-1)
2T, ARFTCIE VPA OFERICESE TRICK O RFIEFEETT VLRI LT2DD
PR DIRAFEIRED Z RO T-,

M M

D, ::(By_l-e(‘7)—-c5_1)e(‘7) (18)

Z I TB,IX VPA THEE S y EFOBFEE, C 3y FOIMMERE, M X VPA 1T X DT
ICBWTIRE Sz HARSE LS FR %k (i 0.250 & i 0.208 D M 0.23) TH Y, HFoHh7=D
MRFIVEPEET LV THE SN S EREICHE T 5, fHEEL & L THEMNT Eb LiED
IEHEAL, CPUE @ 9 5, 2000~2023 il OBl A4 F40E 1 & L THIMS L L TV /=, CPUE
OIEREALOFEE [HF 6 (2024) FE~H LA EILRBEOMEIE NS MEIRE T Eb
Lifays) @ CPUE EEHE(LIZ DT (FRA-SA2024-SC13-301) | (JEEIED> 2024) (TR L7z,

SPiCT TIZ—HFZ MM < 3T TEEHMRIEREZET VD ANDZ ENTE L0, K
BIRTIZ 1VFEIZ 1 DOWSE - IEEOT — 2 2 AW h . FEHWNREHREZET/VIZEID
AIVTWZR, ZDT2, E T /L TORRHIZ A b — A 22 BER O R A PEE 7L & [FER
2 VL B OBRBEBNREIC 22 D L OISR E L (11 KTIES=1 &£ L) .

X5 A —F OFEFIHAR

SPiCT (F_A AHEEDO—FETh LI E R LIELTHND 72D, NT A —=ZHEEDERIZ
FFERIOAME G 25 2 ENHED, —RANCIBIR ST A —F n 13HEERRNEETH D720,
AMEAT TIE n DFRIA OFIIE A n=2.00 & LT L7=, WEYHESREENINER r OFHRTH AR
DEHME VL FishLife (Thorson2020) (2453 & r=0.59 & L CHiafL7Z, £/, £ THOET L
ICB W CHREEEL ORI T A — X q \IXFHE 1, EEERFZ 0.50 O FHaiTEREZ2 5 %
Too WYX T X — X q DFRIMERD G 2 7 ORSESHIL—VEFEOE R T5F0 4 (2022)
R~ T U A ALEE AL R B DR B R R A PEE 7 VIZ K 2 EIRMEHT (FRA-SA2022-
SC08-202) | (TFHEIEA> 2022) IZBWTHFT L T\ 5, 2 TOFRIAM I FEEIMEIZ x5k %
ST IERAAR ZAE L T D,

KRAEFED PRI 7R FEATIZI VN T, VR L AR FRINAAORETL N AT T 47
T B L7122 2 A, WS ODORITCTETANBPR L72hotz, LEa AT T 47
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fENT COHEEMOEHE XM A MR T 5 & IBEEOEB ORI E oF OHEESIR L T
phrolz EHER STz, SPICT Cllifiaie L BlRAZE 2 @MU i LI E 2 ZE S5
7 beta (oc/op) EWVNHINTA—ENHY, WEELLRESEDLA TV a b L Tim/efi
ZWORNE DT e 7T ANTEEROFASMBREINTND, —FHT, KEHRD
FEAT IS & OBLRRZE oc 2° 0.01 & LSRRG 7262 [EE L T\ 572, REE DR
EAEICHIKE S Z T LEWVETANIGE LR 25 ¢ & X b, & 2 T beta D95{EH
FHIOAE LT, M 0.1, BEERAE2 2R ETHI LT, L R AT T ¢ TEHTO4
RITCEFNDOINKEZ R L=, F7-. beta DEFINAAZIE LT-8d. WEAEE LN & [
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FABA R Z — T3 b e o7 (FfRIX 2-4) o I & %k 35 3 DO EARET L OHE
ERE R ARG LI HEE GRS & OBIRIL, FRIEME 1 GRfFERE) XV Li5EHE 2 (CPUE)
CBWTHESNEERES Ly FARITWE (RER 2-5) . FBEEE W= T L0
HEICB W THEOMEIZ VWL EE 2 bR,

ERGHTIZ LV HEESNT-BIRE DN REIEFE - (B - T XAREONTANGE
BINTWDNEHRE Lo, BERAZESIWT O REIAERE S ERTHIAIINDH 1%
VAR, 2007 AR ORI INT 7 v B ARRZE THBA SN Do K E < | ITFE T 2019~
2022 RN T TOEPFHAD & 7 rt AFEETHIF I TV iR 2-6) .

(4) BARETFTNLORROME

SFIAEFEET L TIE, BT /LOREE B, Bmsy X° Fmsy 72 £, MSY I[ZBRT 2 BEES
W E OB TERRAM S L ICEH SN D, 26 OFHEEMIC ST 28X, 3 o
DERETNOREREHRES L RO, £z, BEGHEOAFEEMIZ OV TS, 3 20
KETFTILVOFREREZHAE L TR LI, A LEERORHICHZY ., ThThoET /L THE
TEXT A =2 DI BATINEER L, T A —ZMOMHBAEZ BB LI/ \T A -2ty
NOBAEREIT T, BRI, BEDRDO T A—=2THS n, m, K. o, oc, or,
OLis G120 qis @2 & TUYXLNFEORT A= TH D 1990~2023 FifHO BB IO F O
KIEAEN DI DB /RT A =2 Ey MTHOWT, ZEEERSMAPOMY IR LFESTET T
A—BHT U NIERTDHIET, ZNENDET NV TOHEE DA IO FEHIZE F
NHERRENRE L Z DT A—F ¥ v Nz, ZEBEERSATHWE08%IE. ThEh
DETIVCHEE SNTHEEATHI DO ATHI T 2 0k id 180 % iz, AEECIE. 3
DERET NN LR U AR LI K LR 0 /8T7 A —% &~ N TOHRAE,
S5N—BUH A A, BERIS N—F U Z A HEND, RFEE L O90%X[H] & R TW
%o #E0IR URREEIL, GG O S FEEAE O F 121X 30,000 [BEl & Lz, X4-5 1R LT
MEZ 0y M, BIFRGHMEO 3 SOERET LOMEEEDELZ LD TH S, HAET L
TEoMET ey RN 2-7 1R T, BERFHMEICHWE 3 DOERKRET AN, £
NENRBROFERBG G Av, BEATHE (2023 i) OEPHED Bmsy & O (B/Bmsy) D
REMIZ 1 2 LB ETFEOWRETD Fmsy & O (F/Fmsy) OCEMIL 1 2 TS &
WeE SN, /-, BIFRRER L OREEOBIE L 2 OEEXM A2 2-8 [ZR LT,

5| A >CEk
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A) Model 0
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C) Model 2
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Index 2 ACF Index 2 OSA residuals log index 2 data
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C) Model 2
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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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MR 2-1. BETFTNICBITHERDOHOBRE
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M 2-3. BAET LT L OBFRER X OVAEEOHETEM & 90%(E fEH XM

A) Model 0
e B (Th) g

TR HEE fE ER TR HEE A ERR
1990 3.2 5.3 8.9 0.26 0.44 0.73
1991 3.6 6.0 10.0 0.28 0.46 0.77
1992 33 5.4 9.0 0.29 0.48 0.79
1993 2.9 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 4.9 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 4.9 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 5.2 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 6.3 104 0.11 0.19 0.30

2023 4.5 7.4 12.2 0.11 0.18 0.29
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iR 23, (FEx)

B) Model 1
. B (Th) T

TR HEE fE kR TR HEE A EIR
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 33 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 14.4 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 4.9 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 9.3 153 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 8.2 133 0.20 0.32 0.52
2009 4.3 7.0 11.5 0.19 0.31 0.52
2010 3.8 6.3 10.4 0.19 0.32 0.53
2011 52 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 10.4 0.11 0.18 0.30

2023 4.5 7.4 12.2 0.11 0.18 0.29
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iR 23, (FEx)

C) Model 2
e g (TFh) TR

TR HEE M R TR HEEAE R

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 48 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 4.4 72 11.8 0.19 0.31 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 5.3 8.7 0.20 0.33 0.54
2016 4.4 7.2 11.9 0.18 0.30 0.50
2017 47 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 HEEUVUETHEE (WITEDHLIAER) CPUE DIEE1L

REVEFEET VIZTHODIEEME S LT, IEEILSICE T 2RO E MikE (0T F
b UL © A BRI O E GRS EICEL 5% CPUE (1 b= o~ H LA sk
B kg/M8) OERENEB Z o7, RUHEO~ T LA EIROBINICBMRT D L E 2 S b
¥7—42 L LT, 2000~2023 M, HEPN - Bz - AMEOIRBUMICIRE L, & HICHAER
KT —HITHB T DKEOHAAO T 10% (K 273 m BLURIZHY) ZBRrZE L7z 218,010 #
HIZTANB2 YT LT, HNREONREZBET D720, TA4NVEZ ) THROT—ZIZ
Direct Principal Component &7 /L (Winker etal. 2013) Z##H L., JHWOEEZET U 7
L7z, DPC &7 /L Cl, BT — % O FERK 7 0H 5 D15 6 vz i 72 Fpksr A =
T A —EINEET L (GAM) OFSHAO T TIERETHEIT & LTS5, KGRI
—EINCIRERE CTHV By v F T =2 REN b, ErTr—4%2ET U 72
Z % 2 LAAIHE T H BYAHKIT CPUE DA% % FV 5 Tweedie 7 /L &8 L 72, Type-
III ANOVA & AIC, 5-fold cross-validation (2 & > TR S =m0 E., M4 (1990~
2023 M) | DUEH] (7~9 AL, 10~12 A, 1~3 A, 4~6 A) . EEHk (8~9) . &
o (FEPN, BEsE, /ME) | B 1 Bl Aa T, H2 ERoAa T, BERE, KEOE
hEF KON, JHE AR, DU S RO R E/EHE CTH 5, BIRSNIZET VIS
X0 HEE SN P HNE OS54 & BIHE O 5347 ORI K & 2 TlEIEO b o7z (M2
B3-1) 728, ZhaEREETLVE L, EET LV EMAGDEHEIC L > THEE I L2
FE#E(L, CPUE O b Ly REMEX 3-2 18T, EHECOFERNT [45F0 6 (2024) FE~H
LA EILRBEOHEENEHEIAE (0T Eb Lk © CPUE fZ%#E{LIZ >\ T (FRA-
SA2024-SC13-301) | (VHMEIEZAH> 2024) (TR LT,

BAEET IV
WEHE TV - —RALINEET v
JNEZEHL - CPUE
FHAZE%L  FY, Quarter, HP class, Base, PC1*, PC2*, Lat:Lon*, Dep*, Base:FY,
Base:Quarter (**-{{LA T Z A4 )
V7B log
Tweedie 7347 D/XT —/XF A — X p: 1.522

5| A >CEk

BOEEE « TH 15 - FERRMEK - ZRELF - 5T B - TREAGH (2024) A0 6 (2024) 4R
~ VLA EILRBEOHM SRS A (T £ L) © CPUE EHELIZOWT.
(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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QQ plot residuals
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HEEN 4 BHEEERLBRAKEESE

RS S HICBRE S o nTn S (2023) HEE~ T U A AbEE AL R EE O BRI %
\ZRE 9 B iFZeRk R 7% (FRA-SA2023-BRP03-02) | (FHE1ZA> 2023) 2k V0, EFEEBRALYE
fEIZIE MSY & 3287 2 &E (Bmsy) . BRFVEBAMEIIXEIRFEAN CHEE Sz 2021
FEIRILIRT O G IR EORAKME (Bmin) . Z8fKHEICIZ 0 P2 WD Z EBRBES LT
% (e 4-1),

HIZEHILYEM R Bmsy) (237 2 EIREIL, AFEE OEJRGHM ClX Model 0 Tl 5.6
Fry B32F~97F F), Model 1 TIEZ53F > (3.1 F~93F h>). Model 2 Tl
53F by 33F~88 T hy) EHfiEINT (A 2-2), 21D DERET IVOREERE
ErORHINARFMEBL L 90%EEXHIX, 53 Fh 33 F~83 Fhy) Tho
7o (2 4-1), BRAVEBLELMEEZR (Bmin) (XS D EPREIT. Model 0 Tix 4.1 T b
v (25 T~6.8 Th¥), Model 1 TiZ41 T hv (25 T~69 T h>), Model 2 TiL 4.2
Thry (25 T~70 T hy) EHEEIL, REMIT41 TR Q4 T~68 Thy) EE
Manfe ik 4-1,

ME 7oy M EEEEEE R, RVEAEER, BIOSBKER 2 ERRE L
2bOEMER 4-1 17T, BUROERE (BT 2023 FR 0GR E) (CxFd 288
WEZR O (2023 i OGP E 2 S5 HAEER TEH - 72 H) 13, FEEHEEEERT
&% Bmsy (Zxf LT 1.40 (1.02~2.03), [RAVEFLELEZR TH S Bmin (2XF L T 1.84 (1.48
~230) ThHY ., BROBFFREORFMEIZTN TN OFHEEER S LEl> T D,
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A) REMICESHFT 1 v b
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o
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C) EAEF AR Model 1) OfFE 1 k

o BREREEEE || BESRREEE
0.91
=
o)
=
S
< 061
Ad
a3
S
H
Ll

o
w
;

0.0
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BREOLL (B/Bmsy)

D) EAREF AR (Model 2) OfF 71w K

e RASEELEE || DEEEREES

0.9
=
o)
=
S
< 061
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S
H
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M 4-1. FEEEAREER, IRAVEBEEER, X OEKER

x5
B BRBEINA T Bk ooy
B ILHEE 22 HIEIT =
FERIHIR (Tro) ikt TR el B
(Fr)
B A H L AR 53 0.48 0.51 2.7 2.75
(Bmsy) (3.3~83) (0.33~0.64) (0.31~0.82) (2.1~34) (1.63~4.65)
R LA L L UE A 52 4.1 0.36 0.60 2.5 3.31
(Bmin) (24~6.8) (0.26~0.50) (0.37~0.94) (1.6~3.3) (2.10~4.74)
UK UESR
0 0 - 0 -
(0 k)

RENEFEET VOMRICESE, FEHEAEBERICB TS, e T 2EHRE, BRENAET)
(K) (29 DL, R 28T, MEFF T A IEIEO T IR SN bR, MR 21
TEIEOBLR O (F2023) 1Zxtd 2 a2 nd (AEEHEEHERIC ST 2B E, ©
NEMERFT DiEE, WfF CX AR EIZEN LI Bmsy, Fmsy, MSY (ZFHY 4 5) ., 3
DDOFERET ML DHETFHERND 30,000 [EO#Y K LFHEES T T A=y b
EHAR LU CTHEBLZEOFRREEZREME LT, 5 X=X A VEE 95 X—E ¥ A
V% 90%[EHEX M & L TR LTz,
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HEEMS RESEFANEIIHE L-EFEFA

(1) FERTHOBE

EIRF OB FEEE O E TORAETT L OFREOKEFHIE LRI, FFETHITHIE
FITHEE SN BRI BT A —F OREFENEZZRET 5720, 3,000 EIOHED K LG
BOLICHAR LA A=y N LICR R EFE#ELZ 32 — L2 (g
B 1, 2), Fo, FERICBOWTOREIEEET VEETET — X120 TXH TEPRGFEAN % 5=
FT270v22H{HHRT L0, FERTPHTITET L - BYIRLUHEZ & ckibd 2
BEHRIZRIZEE S ABC FHEAE L7 22 ET LT, R THICIIT A k&%
BHLTWD, 77205 TRITH &R E FERIC, fixFEETICT—FE L THED
NI R L OEREBIEEE AW TREIAEREET L (SPICT) TOEJHEHER & 2 459
DORIEFHRZIT>TWDH, ZD ABC fHAEAH L7 v 2 Cld, BEFHEHRIZTHW
DAV D [RIE BEILEEZE R Bmsy ZHERF 2 18E (Fmsy) & EWGHHE ORI RICHESEHE
T 5, 2HOFERNE CITERED BARE®ICRELY 5 2T, &L ABC &I
W LWBEETHELTWD, 2O A TEHEN-BEELFETL - IR LHE
TLICHE AT L EOTRRER L AEEEB RIS IEE LIS A ORSRTHIE LT,
PR TRNE 15 A SEM L7223, W Ch D 2023 FIfEH O & 3B S iz EER i
MEEITHD <, 2024 FIHEMIOMEIEEITAR Y IR LEHE Z L ICHEE S b 2023 A o
JECHE L, IS E BRI R I & B8 BIE 2025 4RI/ HRRET D & LTz, 7ok, kT
B TOGEPHREICIT, ABCEHEAE L7 0t A TORMESE LB MR LEE DL
(BRERR SIS BRE N 2 5 2 7-, 2o -o, Bk r (2023 £ifal) <
DSED e LI B OFER SR LIz, D& X OifsEEIL Eito X 5 72 SPICT 12 X % #:
DR URHFREIF IR L TV 220, [Tl A FEEEIZ DUV T, 3,000 [ O#: D K LEHE O
RO 2 URE, 5 S—B AL 95 X—k Z A MEDOR % 90% FHIKE & L=
(F 2 EEE 6) o

(2) g B A2

BEEPHAIR (e 5-1) 13, BAREREEERU L~OGIRBEOMERF - 118 2 25K
ToMRZHEL T, BREISHIS LREE (F) F2 8D b0 THL, BIRENRA
EREEER U EICH D551 Fmsy (SRR B 2R CofBE L L, GIHENRA
EREEER 2 Tl - 7256 I RRUKTER & CERAICIREE Z BT 5, KGO
BULVEIE S (CRE 3 D W EREBE 8 ) CITAIRMREL B 1213 0.7 MHERR S LTV D,

(3) 2025 it o T lfE

2025 i O TG IR SIS TEEE PRI AW L CRO 72 2025 i) o B E R &
X, P& 07 ELEEEAITIE32 Ty, 1.0 & LEEgGAICIT45 T R ThHolm, 2025 4
O THEIREIX, 3,000 IOV IKLETEDOZNENT 3 DOET /NI LIZERED
BIREE O AREREMZEE L2V IRERMIATEFTREIC LV B Lz, Z0OB. TRIEOR]
FEORBIIBUROIERE (2023 D F) TRE L7z, ZOBLROBEEIZIX, VR LG
B EICAHEFEMEORPEAN TR 2EE2 AW, TRER O IR LFFEIZBWT, 3 »
DETNTHRE SN 2025 FRHIO PRIEREICS L, 7 /0 2 &I RAE L MEE S
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T D Bmin B L OEFKHETH HERE0 F o & OMERMEN D ABC #HEICHW 2
J£ BFmsy ZRE L, Z 4% 2025 i o FRIEJR & & #H) 6&o8 T 2025 Fial oifg &
FEHLE, BHLFRERICHONWT. 3 ODFF VOB AEE Y IKE LE S Lok,
ZORFEME (FE) Z2EREHFEORERMBREL L,

2025 FIZ TR SN D ETREIL, 99%D MR CIRVE MM R %2 ERl>7- (R 8.8
T hy 90% PHIKE 4.9 T~152 T ),

(4) 2026 F=HALIRED TR
m%%ﬂh%awt%%%@ DOFE T2 R 5-2 B L O R 5-1, 5-2 1TR”7, MfasEE
HHAIRICHW TR B % 0.7 & LI25GH m%%ﬁ%@%ﬁ;@ﬁ%ﬁi70%k

> (90% XL 1.8 F~13.8 T b, uTH%)f%@ TRMEAS B AEE P UE R &
L@é%ﬁiﬂ%\@ﬁﬁﬁ%ﬁﬁ%%i@éﬁ@i%%k@oﬁoB%LOLLtﬁm
1%, 2035 FEEMIOEREONREMILSS TRy 13 F~122Fh>) THY, THIENE
ﬁmﬁﬁﬁ1?%h@5%$iﬁ% PRAVE BRELVEE R 2 ERIDHERIT 69% L o7z, 72

L BUROMEE (F2023) Z ik L7-5% jﬂ%SE@%@%ﬁg®ﬁ%ﬁi90?k/
M9$~w9$%/)f%0 THME S B AR S BRI R 2 IR D RERIT 96%, RS B
%Eﬁ%%h@é%@i%%k@oto

RGO BB 3 2 e B (FRA-SA2023-BRP03-02) | Tik, Bl &
HIEEHAMEME S ERIDMEEE 50%LL Lo 2RI, RAFHEEMBECTHD
Bmin % FE5 U A7 2 —ELU FICIMZ 57200 E LT, BIFEENEFLBAS 10 5412
PRI BRELMEE R 4 L [A] 2 fER AN 90%LA b, 10 4E[ T — 5 T 6 [RAE B HEE R 4 Rl 5
=% 30%AT &35 2 N REEEIRAIE U CHESE - 2 0L HE L Sz, T PR ILHEfE 4%
(BT D AFZERE R 5% (FRA-SA2023-BRP03-02) | Tld Z OREHEIC K - TR B 15 0.7
DIRFE STz, AEEOFNIZ L 5 2035 FH OGRS RIE IR EER % L0 25 i
FOBLOY 10 FIT—ETHRMEHILEER L TE SMRICH CEELEN T2 L BT
0.6 WEIN=ND (fig#k 5-3. 54),
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a) fiEHh & RIS LIc e

§ — |
N [(RREEEEES] 1 (BEEEEREE] _ oo
09
> g |
£ —
L | 0.7Fmsy
Los .
B 1
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S I
4 |
i
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EEE(h)

b) fithhz iR LSS
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MR 5-1. g BELHI 2R
HAEEREMRIIRRAEET VIS SEEH L Bmsy TH 5, BRAEFHEAAHEM
FB IO ER T, TN Bmin BLO0 b Thd, ZOKTILFHESRE B
213 0.7 Z W7o, BRI Fmsy, JKEAMEHRIE 0.7Fmsy, FAHRIZIA0EE BRI,
TREEHRITERfOK ESS | B — UBHR I IR VS B VEE R . i B A BV R %
R,
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X 5-2. FEkoEJRE, HBEE, B XOAERE

OO RKOERR &M I ZBLR O IEE (F2023) T, REOOKOERR & HEET IR
% =07 LI HIfEEEIAAIZ Cif s L7855 A O TR S 2 EO H RAE & 90% Tl
KM, BoRWFER L IROOMEENT X 1990~2023 iR HEE S 7B o d Rl &
0% (EHEIX[E ., FEOMNRIIKEFHREOBEROFIRTH D, BIREDOKIIR I
TR O H I B ARE FL R A k3 2 K, IO — BRI IR RS P VEM 22
DOKUETH 5, WEBEDOXIR I N BAOMMRIT MSY K, L (F) OKIR
SN RO Fmsy KHETH 5,
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R 5-1. FPROEIRED BAE - IRAFEHEEMEE L LB %R

a) HEEHLEHELZ LRISHHESE (%)

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
BURD F 96 96 96 97 97 96 96 96 96 96

b) RAVEFREMEERZ LR DR (%)

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 71 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
BURDOF 99 99 99 99 99 99 99 98 99 99

B % 1.0~0.5 TEHE L7=55 Ok FRIOMFEA2 759, 2024 il oo & | T BUR o
J+£ (F2023) Ti{RE L., 2025 Fia0EEBRARIC L HREL Lz, ko oHl
WoEE (F2023, =0.34 (2F1Y) TiRELG T -HE0E LR L,
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e # 5-2. FEROWHE L LA RONERM (hRif) OHER

a) FHEEONREME (T hY)

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
1.0 63| 57| 51| 45| 42| 43| 46| 50| 54| 55
0.9 66| 61| 56| 52| 50| 49| 51| 55| 58| 59
0.8 70| 66| 62| 58| 58| 57| 57| 60| 63| 64
0.7 73| 71| 68| 65| 65| 64| 65| 67| 69| 7.0
0.6 75| 73| 72| 72| 72 ’
0.5

BUROF

b) AEERONREM (FHy)
B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
1.0 45| 33| 32| 32| 28| 27| 24| 24| 24| 26| 27
0.9 41| 31| 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| 21| 21| 21| 21| 21| 21| 21

BKOF 15| 15| 15| 15| 15| 15| 16| 15| 16| 16| 16

B % 1.0~0.5 TEHE L7=55 Ok FRIOMFEA2 759, 2024 il oo & | T BUR o
J£ (F2023) TRE L. 2025 G o MR RIC L5 E L, ko= »H
RoFEE (F2023, =034 [2HY) THRELZGT-HEO/ELRLTE,
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VEIRE DV B E R 2 BRI SRR, TRl D Wi - R OREKE

55% 69% 42 55 4.5 3.1 24
62% 75% 5.0 59 4.1 3.0 25
68% 80% 5.8 6.4 3.6 2.8 25
74% 86% 6.5 7.0 32 2.6 24
81% 91% 7.2 7.5 2.7 24 23
88% 95% 7.8 8.0 2.3 2.1 2.1

fifi /& 3¢ 5-4.

10 EfIIC—ETHRE 2MROE LD
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REN e EEEEBEESSLIVEERFRAOFESZE

R ERE2 Tl ~_7 X 512, MSY ICERT 5 B &1 EOHE (Bmsy &, Fmsy) I
3 ODEARETNLNOBEEHKA L TROEE, T72bb, BERLERTA—ZEy FD)
Hnom K&, s (17) RTHRESND ro BE Qo2 k0, B LFHEST
F(5) ~ (10) RicHEkSERkD, BEFHAEHERICHST2HMEE2EH L, £/, B
R PRI RIS T 2 &I E (Bmin) ([COWTH# VIR LEHE LR FEH LT,
INHLOEREZ, TREN—EDF,BLOB O T TIXEHEREEDEIFE (EBF)) 2
LLFD (23) THEMITEX %5 Z & (Pedersenand Berg2017), LY (24) K EInsif
L ERER X OREEO—R BRI DS E | G MSY D x% & 72 DR DG
DIIEIE F, B L OVEERREEOERE (EBF)) & L TRZRMIZRD T,

(n-1)( F oy n/2 2
E(Bo|F) =K 1———{——) 11— o, (23)

d 2
n \Fpsy 1-(1-nEfsy+(n-1F,) B

Ct = Bt - Ft (24)

72771, n<l OEFEITITog =0& Lz 2 OXREH W, Mk 5 TlX, Zh oo
IZOWT, MUK LHEDOFREZRFMEE LT, 58— XA VE, BLOI5 R—F
CH ANV RDTZ 00%EFHEXME & AbETORLE,

(2) FFkT 1

MORLFHAEZ LG, ZEBERDMPOHAER LTERT A =21y MIES EJHE)
& W TR TR AT o 7o R T CORMER R Tl SRR ESCRIESE 1 Pedersen
and Berg (2017) |Z7€V> Lamperti Z£#2 L7z (25) XA PN TEE LT,

n—1
dz, = (y%—y%[%(zf)] —Ft)dt (25)
T ZIE mB)TH D, Flo. FATLREETHNICE W THEEHFNZETED LN
BE C LZOROERE B IV RO b5, piEFE CIXEIRED BARZLH L iEER
Fopll XV HEZoN5T-0, FUEBRBOEIRE B 1T 26) XEDb,

Biyq = exp(Z, +dZ,) exp (&) (26)

723, & ~N(—0.503,03) ThHdH, MOEKLHAEZTLICHAEK L, K. n, og&. Z1LD
kv 3) ) KRTHEHELEyEmicky, ERROBFEBENTED,

3k T RN B O AR FEFEMEE BB D720, FFRTHIOBER S OEPIRE (EF
BOHEE) 12OV T, VIR LHEZLICHAER LEE WL, 2EBEHRS S
AR IND /T A=ty MU ZERBBELZ R T O H D, T02H, THY
W UG Z L ICIEN OGS (F=0) Ok Tl & 2000 ATV, JIER N E 50
bOLPTERNAET S (B<l) BFREELZ /R LT A =X OAEDEE, [FRTHT
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OV RLFETHAT LT A —21v b0 SBRA LTz, FEETHIAICHER L= T
A =2y NOSHEMER 6-112, BRI LTI T A —F ¥y FEMER 6-2 [ZRT,
WS ERAC S < ABC . TlX, ABC ZED 54 (ABC 4) DRI £ TOfjE
BB LOEREREMZ A0 CEFFM 21TV, & 512 2 £ ORiERHHIC XL 0 %72 ABC
FEOGIFR R A FEEHHANCY TIZD D Z & T ABC LR 5 AEREZHET S, KEET
. Z® ABC FtEAE L7 vt 2 b R THIOPICHAAT 2 & T, fEROE IR
DAMEEMEDBE LTz, 77200, METHOEFICBNT, HUELFHEI LI, Ak
FEFToRMSRE L EIRERIEME2 AT —4 & L= SPICT TOERJRERE (1) ~ (14)
X&) & 2 FEMoriERE (25) (26) XA, 7272 LMBRIRZIE L) &
TV, BoN-EREZBEEERAIZICY IO TRETRICE T iR L2 EDT,
0L X ERT BRI (1985~2023 Aifaly) o R, VI LFEZEICEN
TN BURRZZ IR L7 b O Th 5, BIRFH I O & IR SISV TR
Bz AWz, FERTHEMOEE RS LOERSHEEMEITE IS K LFR Z L2’
LV E 725, ERIL ABC fIHE A L7 ne 2 CHIHSNMEEHEH L, EFE
fEEmEE (13) (14) RicHESE, FHEINLIFFEOEE (B) LIEDRE B IUNT v
S LI BIGAE e, (BEAE(RZEIL o) ICXVRD T, FEETHNCHIT D ABC HHREEZR L
7t AT, BTEFE CITRREREIC L 2 EREDO HREEIL S 2 T2 (05 =0),
Fio, WIEIOWEEHHNECORBEOEER 2 RE | AiEHRRICE 2 2R 1T
ZIENOMY K LR Z LI E AR CRE SN CAEFEORER L Lz, FIEO
WS PRI 2R COE B O FER T, 2023 iR O RS T ITBLIIRR E 4 BB L eVl
BRI IR RIZEL DTz, 2024 I ORIESE X 2023 i O (F2023) T
E LT, 2BRNEOMEY | F2023 130 IR LR L ICHAEMRLIZETH D,
FERTHNCR T HHEOEREIL, LR ABC HEAE L7 o A THHEh-if
HENG (25) (26) MICE STV K LRI L ICEM Lz, T, Bl S s ifETE
F RFEBERMICKREL LRV E DI, FHEDF O LRE Fmsy O 2 5L T 54l5% 5 %
Too Fo, FERIZBOWTOREZEMETAZE VIR L IO THEEZIT I B, ET00Y
HHETIC ABC FHEN TEXRWGAITIERIFICE R Sz ABC &R UEEZ D4 D ABC
ELTHWS & Lz, KEEORSETHI TR LIZERER L OVEEONRFREIL, =0k
DRLFRTHLNIZEOFRRETH D, £z, FEETRIOSREEIED 90% T3 XM i,
MR LR TELNIED 5 38— XA VEB LRSS~ X A ENSRD T,
IHHIFEFFD 3 DOERET VNLHEEINTZ/RT A —Z TSN TER SN 3
ZATDOM TOFEREZEDLEIZ LD THD, OM ¥ A THIZEH5 T LTk TR R 2
MR 6-3 10777, ZHIZEDE OM Z A ZDEWIZ X 5 &R E O F L Ot
WA T 2 23/ N E WA, B/Bmsy X° F/Fmsy, I EOEHEXMIZEHBVT OM & A
TR 2 THEL BRI H o 72, FERTFRIOF R GFEOFEMIT DREEMA T 7 27
va VETIVICE D EIREHEER R A O EERS A - FER TS Yy T - <
LA AeHEE AL R EE~D T (FRA-SA2023-BRP03-101) | (%) I11EA> 2023) 12~ L7z,
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5| A

TEFIBET « TH 15 - 58 B (2023) WREZEM T 0¥ 7 v a VBT M LD EREHEE
R & T8 BRERIE B F A - SRR TIIFE « Y UT « v T b A AL R B~ 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.



YHLAEILRE -65-
FRA-SA2024-SC13-03

OM_type [¢] 1 {aiz2imis MP[]1

BO.1msy BO.2msy B0.3msy B0.4msy BO.5msy
750 1 F 1500 1 % | 2000- * | 30001 | 40804 3
500 - 10001 2000 oy
250 - ) 500 - {8 | 10001 {m | 10004 O/&im | o000/ Aim
0 - 0 0 0 -
B0.6msy B0.7msy B0.8msy Bmin
6000 4 n " | % | 10000 4
4000 - i 6000 1 7500 7500 -
4000 - 4000 ! 5000 A
2000 - N 20004 O/ Aim | 55001 §/ %A | o500 (/NS 5000 - /i
0- 0- 04 04 2500 -
Bmsy Fmsy K m MSY
12500 - T 25000 4 T 4000 ~
o 10000+ 24T J 20000 4000+ 3000+
5 7500- ! 150001 — 2000{ Y W
> 2500- ' 7 i 10000 (O}EXD & | to00] § ¥
0 50001 20001 04
n OM_type ql q2 r
201 3.0 2 0.8 1 | 4e-04 T 10.0
15 - I 2.5 0.6 3e-04 A 7.51
10 ‘ 0l 0.4 2e-041 50 ‘
5 51 | Y | ) 2.5+
0 IKEES 10le | 02 1e-04 0.0 ILEE S
sdb sdc sdf sdi1 sdi2
0.30 1
- 0.01002- 0.201 0.57 0.25
' l\ 0.01000 m 0-15' ' g-g' 8'%'
0.2+ . i 0.101 LY 97 U 2197 ;
0.00998 e 6.5 e A 1
1990 1990 1990 1990 1990
factor(year)

MR 6-1. FEETHIFICHAR LIZXT A =2t v FOOFi
3ODEKRETIVIE, TNFIN3I3 DD OM Z A FITHkET 5,



1C:meanbeta0.7

10.0-

X 6-2.

YHLAEILRE - 66 -

FRA-SA2024-SC13-03

® FALSE
o TRUE

P TPHAICEHAER LT RXT A=y bOT 4 V2 o THER

FERFHICHWTEANT A=F Y b OF) L7420 T TERINENT T A=
Ty b (F) ORKRANT A= n ENIIEREINER r OBIRZ R~



1C:meanbeta0.7

15000-
o 100004

50004 ©

0

) 1
1990 2000 2010 2020
year

2030 204C

1.001

0.751

0.501

0.251

0.00+

year

1990 2000 2010 2020

2030 204C

4000

30001

2000+

1000 -

0

f

year

2K 6-3.
DI, R L ONERA

1990 2000 2010 2020

2030 204C

Bratio

Fratio

PE_factor

YHLAEILRE -67 -

FRA-SA2024-SC13-03

3.
2.
14
]
:
0{_ ‘ , . .
1090 2000 2010 2020 2030 2040
year
2.0
1.5
1.0
0.5
0.01_ . , =
1090 2000 2010 2020 2030 2040
year
0.4
0.0
0.4
T T T T - T : T
1990 2000 2010 2020 2030 2040

year

EARETNNORROEGN &, Giie L Bmsy O, fBEE, 1ML & Fmsy

TREOD KN FERR & T 1T & IR G35 T Model 0 THEE SN72/8F A —Z v b
AR L72 OM_type 1, H D KUVERR & MENTIZFERIC Model 1 THEE S 417237 A
— A B EAR L2 OM type 2. kD KU FERR & MEHMNTIZFERIC Model 2 THEE &
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HRERT BENSA—4 LFTEBEROBE
iR 7-1. FHILWEMEER - MSY

. AAEFE O B IREFAm I ES<
A P (EALPIIE 90% S )
R#Ffl: 53 Fh (33 F~83 Fhv)
HES LM SR | e RFHe A PEf MSY % | Model 0: 5.6 T-h> (3.2 T~9.7 Fhv)
Btarget 55 FEH 5 (Bmsy) | Model 1: 5.3 Th (3.1 T~9.3 Fhv)
Model 2: 5.3 Th> (3.3 T~8.8 Thv)
e L R#EME: 4.1 Fh (24 FT~68 Fhv)
PR S PR L VR 2 ﬁﬁ#_{.ﬂﬁfomféht Model 0: 4.1 Th> (2.5 T~6.8 Th>)
o 2021 4 LART O e
Blimit % i Pk (Bmin) Model 1: 4.1 Fh> (2.5 F~6.9 Fh»)
. Model 2: 4.2 Th> (2.5 F~7.0 Thv)
AR ER U,
Bban £ PEJR 0 b -
{R#fl: 0.51(0.31~0.82)
Fnsy Bmsy Z#HEFF35 Model 0: 0.48 (0.27~0.86)
%)+ (Fmsy) Model 1: 0.51(0.29~0.91)
Model 2: 0.51(0.30~0.86)
R#EfE: 2.7 Fh (2.1 F~3.4Fh)
s Model 0: 2.7 Th (2.1 T~3.5 Th)
MSY RARpEmE R MSY Model 1: 2.7 Tk (2.1 F~3.6 Thv)
Model 2: 2.7 Fhr (2.1 T~3.6 Thv)

e # 7-2. RO O &g

il .
A (BRI 90% S HEIH) i
7.5 Fhv R s
B2023 (45 T~124 Tho) 2023 F R O P
0.17 . P
F2023 (0.11~0.29) 2023 E R o+
B PR LVERE & o bk
B2023/ Bmsy 140 ﬁkﬁﬁiﬁ‘éi%%rﬁﬂ%ﬁiﬁi(mﬁﬁ
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fie# 7-3. THISHh D RERERE

2025 E O T RIE IR & O E (90%X ) :8.8 Fh (4.9 F~152 Fh)

2025 D BUROREEC
HH L E g B NN d
(Fr>) (F/F2023)

2025 ED
JfajE £ (F)

B P YE S B9 DT FERBI SR R R CIR RS B (i)

p=0.7 3.2 2.03 0.36
FREE RS B A ALIZS G
B=1.0 4.5 2.90 0.51
B=0.9 4.1 2.61 0.46
p=0.8 3.6 2.32 0.41
B=0.6 2.7 1.74 0.31
p=0.5 2.3 1.45 0.26
F2023 1.5 1.00 0.17

MR T4, BAD B & AR TR R

BB TODHAHEFNE: WIREO 3 REE) GBS | WIRGE - ABC 3H5 7ot 2

293; ’Lw)E 00% N 2035‘ &i:ﬁiﬁiﬁiufé
A fﬁ::&ﬁ; KT B BRI R A LRSS (%)
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B LR B T AP B Rk B R R R ST B (i fiE)
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B=0.9 50 13-127 62 75 100
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B=0.6 75| 24-144 81 91 100
B=0.5 80| 34-149 88 95 100
F2023 90| 49-159 96 99 100




