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(Fh>) (Fh>) (Th) (%)
2019 8.5 3.5 1.9 0.73 23
2020 9.6 43 2.8 0.93 29
2021 10.7 4.6 2.2 0.56 20
2022 12.2 5.0 2.1 0.51 18
2023 14.0 6.3 2.0 0.40 14
2024 153 8.4 3.0 0.50 20
2025 15.6 9.4 - - —
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— AR OV E T S - IRE I BB R TR LTINS T E N
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X 4-10. fRFERcAEERE (MSY) ZEBLT 5 8ifE (SBmsy) & SBmsy & #EFRF7 2 Jfjg
J£E (Fmsy) (24 2@EOBRAERS LOVMBELEORGE A7 r v R)
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£ 3-1. Y UNT HAUER PRI O e g R (h)

W 2ZOME  IZOMIE  E aF W 2ZOWE  1ZOMIE  NE g
1966 941 941 2000 568 2818 1610 499
1967 792 792 2001 450 1,718 940 3,108
1968 484 484 2002 456 1880 972 3308
1969 1,488 1,488 2003 274 1313 810 2397
1970 1,626 885 2511 2004 162 906 361 1429
1971 1,686 1298 2,985 2005 195 1026 516 1,738
1972 1819 1,481 3,301 2006 329 1282 814 2424
1973 1,128 1445 2573 2007 744 1514 1,185 3443
1974 1,993 2,624 4617 2008 830 1,665 1542 4,036
1975 1,766 1,688 3,455 2009 517 927 1087 2531
1976 1251 1,188 2,440 2010 502 1,161 1009 2672
1977 780 1,506 2287 2011 610 1335 1,538 3483
1978 1,965 2,109 4074 2012 615 989 1,110 2,713
1979 1,515 1,849 3363 2013 643 1175 1214 3,032
1980 1,591 2231 3,822 2014 533 1377 905 2815
1981 1,762 2,673 4435 2015 393 993 773 2,159
1982 1202 1,892 3,094 2016 423 940 659 2,022
1983 1,515 1,563 3,079 2017 469 1,082 671 2222
1984 1,084 1,713 2,797 2018 392 864 983 2239
1985 951 1836 2,788 2019 541 767 634 1942
1986 1,130 2,153 480 3,763 2020 620 1267 891 2,778
1987 903 1913 474 3290 2021 483 1,144 545 2,172
1988 675 LI81 351 2206 2022 438 1,168 538 2,144
1989 933 2250 354 3537 2023 385 1,168 420 1973
1990 1,174 2266 372 3812

1991 1,424 2476 549 4448

1992 1,083 2614 537 4234

1993 887 2783 776 4445

1994 643 1872 599 3,114

1995 700 2,160 502 3361

1996 676 2,753 946 4375

1997 789 2638 827 4253

1998 570 2,149 1,164 3,883

1999 727 2991 1742 5460

2023 AE DI SE B A FHE IR Ei,
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32, Y UNT HAUGER VEERRIE O MR DA 2RSS ) &l L OMEHE(L CPUE

4 Ao s & (#E) HpsfE L7z
129 OEPE 2% 9 V& K (L CPUE

1970 37,362 30,962

1971 38,391 35,038

1972 33,536 32,693

1973 35,587 38,651

1974 51273 32913

1975 34,062 32,980

1976 33,733 38,645

1977 32,626 36,003

1978 45322 40,638

1979 52,024 45,525

1980 61,736 42,795

1981 75411 39,101 1.0
1982 60,918 44 464 0.8
1983 55,400 42964 0.7
1984 83,312 46,122 0.6
1985 84,653 44,851 0.6
1986 104,025 33,058 0.7
1987 106,285 41,646 0.7
1988 93,127 34,976 0.5
1989 114,094 37431 0.7
1990 102,144 41,378 0.8
1991 107,221 34,889 0.9
1992 118,035 31,546 1.0
1993 109,717 28,368 1.0
1994 101,070 25,957 0.8
1995 98,061 21,648 1.1
1996 103,441 20,633 1.3
1997 100,130 19,343 1.5
1998 102,367 21,210 1.6
1999 88,159 20,040 1.5
2000 78,092 20,014 1.4
2001 77,794 19,827 0.9
2002 76,044 20,250 0.9
2003 70,750 18,431 0.7
2004 64,666 17,198 0.5
2005 54,982 16,750 0.5
2006 57,180 17,791 0.7
2007 51,523 19,605 1.2
2008 48,017 18,579 1.5
2009 46,949 14,472 1.1
2010 55,770 17,275 1.3
2011 55,172 20,020 1.2
2012 52,071 18,083 1.3
2013 54,057 19,508 1.1
2014 56,736 13,855 1.2
2015 59,875 15,846 0.9
2016 43,021 12,060 1.0
2017 38,722 13,815 1.0
2018 35,857 15,385 0.7
2019 38,454 14,980 0.9
2020 36,975 14,286 1.6
2021 42,042 9,974 1.4
2022 34,158 11,831 1.4

2023 44,449 11,835 1.3
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K A-1. Y UNT HARMGER VAR O G IRMEATRE R

ERE AR BAE VR EE L

i (F2)  (Fy) (R (FRE) YoSPR F/Fmsy (%)
1997 4,253 12,568 4,526 85,198 13.18 1.27 34
1998 3,883 13,455 4,336 61,537 17.04 1.05 29
1999 5,460 13,749 5,151 57,557 11.13 1.40 40
2000 4,996 11,243 5,175 62,020 9.38 1.63 44
2001 3,108 8,974 3,346 27,617 13.62 1.25 35
2002 3,308 7,583 3,177 24,433 9.23 1.55 44
2003 2,397 6,013 3,327 42,457 14.16 1.22 40
2004 1,429 5,771 2,424 49,381 23.27 0.78 25
2005 1,738 7,712 2,490 64,391 25.13 0.75 23
2006 2,424 8,905 3,625 56,327 20.66 0.89 27
2007 3,443 11,528 4,559 35,998 17.85 1.01 30
2008 4,036 10,463 4,983 37,671 14.33 1.19 39
2009 2,531 8,479 4,561 53,010 19.94 0.92 30
2010 2,672 9,519 4,382 49,958 19.34 0.94 28
2011 3,483 9,673 4,062 47,399 12.69 1.27 36
2012 2,713 8,796 3,841 34,425 17.85 1.01 31
2013 3,032 8,790 4,196 32,967 15.15 1.13 34
2014 2,815 7,978 3,820 34,134 14.82 1.16 35
2015 2,159 6,993 2,977 34,898 18.35 0.98 31
2016 2,022 6,757 2,932 37,051 17.51 1.02 30
2017 2,222 7,860 3,172 40,369 19.76 0.93 28
2018 2,239 8,210 3,350 41,818 21.46 0.86 27
2019 1,942 8,486 3,495 40,300 25.89 0.73 23
2020 2,778 9,572 4,342 47,597 19.68 0.93 29
2021 2,172 10,744 4,606 52,546 31.54 0.56 20
2022 2,144 12,150 4,979 57,860 34.41 0.51 18
2023 1,973 14,040 6,286 - 42.91 0.40 14

VAN REL - M RAEITRAE LTEREED, 1 REFICEB T 5 R
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il - ERIERE R, BIRRA IS SV IR ER

2. 3R

Fa2—=2 7 VPA (BRH 72 FiEITM e B2 2 MR)
HARSE AR 51303 2 E

20244FE- ~DFHEEEL

v

20244 DA IRRIE TREL -

s

a

2024 D NN EDIE
Ry lr— -« 27 ¢ v 7 MBEAFERG (1997

2025 FE DR E
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WREH2 HEARE

(1) FRAF R R OHEE

DO 125 VCEWEIZONTIL, BEUIREREIZEK T 280K EME, BENERL IV
SRR B A AR L LT, 22 BIURAMRIZS] & FEIX U 7 MERER DR R AR R A Al
U7z, HERERIARARR Z & & ICHERER 3 L O 4 = 85] (1~3 A, 4~6 A, 7~9 A, 10
~12 A) ORE—(KREREREZ AW T 4 PRI ORERNEEHEZ KD, 1 Z 5 X WK (H
X) OEEETHEIEITT I L T1EH)VEMEDKRERERBAZIHAE L, 61T,
MERERIFS KO 4 B OFE A REFERZR (CFRR 17 FEERFNHREE) (& X0 Sl i
L. WErEZR G5 L CHElmpiasE R a3t R L,

@ 2% 5 X WIEIZOWTIL, BRI B IEIEITKREG T S -8B R & SaAR B
HEEND |, WAL O ABHKREN RS Z KD -, 51T, HHEAZ O 4 PR R —(KE
BAtRZ VT 4 PRI O KR EREEMEK Z RO, 2 25 O WK (BIREFRIHZET)
E/NE (BIREATR) iR TH XX L T 12 ) QX MELS ORI EE L%
AR L7e, 51T, MHHEAL O 4 BB OFEIKREHEBERIC L 0 Flnafig U, Flmil s
B AEHE L,

@ BWEEICHW - FimplifgREET, Eito®, QO&sHEH W, 7Aoo
REIL, ERROEEMRK, KE—AKERRE L OFEMIKREHEREZR D b RO 7B O
EEY, TPl ERE CHRL IR L,

(2) BIREHEE
FElpBE IR OFH 21X Pope D& WV (Pope 1972) A AERIE R EE A R d 7=,

Na,y = Na+1,y+1 exp(M) + Ca,yexp (M/2) (1)

ZIT Ny iy BT D a OBEHREBEL. Cay T y FICE T D a sk OWRERL % R
T, BRETARE M I, HA - HAFR O (HH 1960) I2 LV | F@mFlnZz 8k & LT (M=2.5
IR 8 1% =0.3) Rz, 3k (RATF 1 3). 4l b (AT 44) Ik, EhE
2, ) Rafiv, BEICEIT D 450 L 3OBBREFIZFELWE L,

__ Gy
N3y = Cary+Cay Nyt y+1exp(M) + C3yexp (M/2) (2)
Nypy = 2N )
ahy = By 3

7277 U, T (2023 ) 1E. 2~3micx LT 4) KAEfHo7-,

N __ Cqyexp (M/2)
ay 1—exp (—Fa_y)

(4)

B (2023 4F) D 2~3 LSO Flix (5) KAEFWTEHE L,
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Fy, =—In (1 — %’L(M/Z)) (s)

Ng,y

BITH (2023 42) D 25%D F X, FalrfF (2023 4F) ZBr< BT 3 4 (2020~2022 47)
DOBRIFEONWEZ LT THE SN DIRIEFO 3O FICE U THE L,

2001 - BEGEF (2023 ) £ TO 2 MLl EOEJE & KON CPUE OFk7E
WHFE (6), (7) RAT LV Rked, Znadi/Mbd 2 K9 RETFED 3D F 23R,

Do nlats) = (L)) ©

y=2001 Y
HY
B
y=2001 Y

q= (7)

Z 2T, LIXFH TR L THEEE L P EDOFE (L CPUE, BIX2 bl EOBJE, yix
LY TRRF (2023 42) . n 13 2001 4F0 B AR F (2023 42) ETOFEKAERT, HHL
T AR R L B RS R Al R R 2-1 ISR T,

AR 1 SAOEIRESE L, KiITHE (2023 4£) OMARIL, 1997~2019 4E DLk
FEhEE (RPSmed) (2 2022 FF OB EDMEA T U THEE L=, I (2023 ) O 1%k
DFIE (5) Rk v#EE L,

(3) YPR. SPR Ofifht
MMABHTY R (YPR) EIMASHT-V Bl (SPR) 1%, LLFOATRDI,

YPR =3.._, SaWaexp(—=M/2) (1 — exp(—F,)) (8)
SPR =Y _ fraSaW, 9)
Sa+1 = Saexp(—F, — M) (10)

ZZT, SalfamklcBlTH45RE, WaldamkllBI 2 FAKE, fra lX a OMEE (1
~25% 0 0. 3P R 1) 2R, Rl ARFECEIT D M OHEE TIdFHFm %L 8k & IRKE
LTWA2, YPR B LU SPR OFFEIZBWTIE MSY HEDEOREICEDbETHMmE 5
ZPIEE AT o 72,

(4) =T LWL R

[5Fn 6 (2024) & GIFEG O €T V2 W FIA &1 @2 (FRA-SA2024-
ABCWG02-03) | IZHEWV, KRRBEOFMICH W 24h— MEHT O —fTh 2 Virtual
Population Analysis (F = —=12"2" VPA) OfatFHI% S LR E KT DM DT
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P2 LT,

AAREOGIFEFLAN TIX, HEDEERE( CPUE 2F 2—=7 VPA OF =2 —=1 7T
WTW 5, FEMEE (FEYE{k CPUE) & VPA THEE L7=&IREO THIME & OBIfRIX, [FRIFEE
DIEA DFEZENR0%e M 23FE O Havie (2K 2-1, fR X 2-2), 720 H CFERIIE,
FREEDNSA 7 AT THECLME TRV, T IR ERZ 0 (EIR
A EEALVEETR S 2024) . A% UELS KD VENH D, FEEME E THIME S OBMRIT, B
WENE L CHERNEEZEZ N WX 2-3), L ke A0 T ¢ T cid, 7—4
DB« BHFAEITH Z LT, @/ - BRIEEPRDOND OO, —EFHMD/NF—2 T
177 GRRIE 2-4), F7-. L ha AT F ¢ T8 — L OFREER %7 tho 13, TMA
B (-0.15), &EPFE (0.01) FXONEERE (0.07) TWInb/hIholz,

5| FAXX#K

Pope, J. G. (1972) An investigation of the accuracy of virtual population analysis using cohort
analysis. Int. Comm. Northwest Atl. Fish. Res. Bull., 9, 65-74.

BEVEEEAM AL AR (2024) BN 6 (2024) AFE EIEFHMICIIT 2T AL 2B O FIE
& 2 Wrkh RO ALFE#. FRA-SA2024-ABCWG02-03.
https://abchan.fra.go.jp/wpt/wp-content/uploads/2024/07/FRA-SA2024-ABCWG02-03.pdf
(last accessed 10 August 2022)

HF B — (1960) /KEEY D Population Dynamics & JASEEIREH. ByE/KMFR, 28, 1-200.
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CPUE
0.50
sigma=0.2, rho=0.58"
0.25
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MR 2-1. Fa—=r 7 VPAIZBITAEET T v K
Sigma [TBLHIFRZE, rho 1378720 H CAHBAMRE. #WIKEIT 1.960 XM (95%X[H) . I
VKT 1.280 X[H] (80%IX[H]) Z/rd, *ZHCHEANAETHL Z L 2RT,
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biomass

10,000 o

5,000 - - 2018

-&- 2019
—+- 2020
0 rho=0.01 = 2021
fishing_mortality -O- 2022
-w- 2023

2 o) [ho=-0.07 v

Recruitment
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60,000 -

40,000

20,000 - y

rho=-0.15

2011 2013 2015 2017 2019 2021 2023

X 2-4. EJRE (biomass, b)), MfIELREL (fishing mortality) . 1 mEEJRIEEK
(Recruitment, /&) DL ko A7 T ¢ 7R H
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MR 2-1. BIRMRATHE 3R
FER R RS (TR

4 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 5.3 7.7 7.9 6.2 7.3 39 1.7 2.5 43 5.2 4.9
27K 21.3 19.0 28.1 18.8 13.7 21.0 7.0 3.8 8.9 12.1 17.6
3K 9.4 7.6 11.9 10.6 6.5 7.8 5.8 2.8 2.7 4.7 4.9
4% Lk 43 3.9 43 6.6 3.3 2.8 3.5 2.2 1.4 2.3 3.3
il 40.4 38.1 52.1 42.3 30.9 35.4 17.9 11.2 17.3 24.3 30.8

RN ER ()

GE 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 278 427 444 299 327 211 81 113 233 209 277
2% 1,714 1491 2551 1,595 1,049 1,536 613 318 780 999 1,553
3% 1251 999 1518 1442 860 909 828 384 351 632 678
4% D 1,010 965 948 1,659 872 652 874 614 374 585 935
it 4253 3883 5460 4996 3,108 3308 2397 1,429 1,738 2424 3443
SRR RIRE AR
iE 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 0.08 0.11 0.16 0.13 0.15 0.18 0.08 0.07 0.11 0.10 0.11
27% 0.74 0.50 0.86 0.83 0.56 0.96 0.64 0.30 0.43 0.56 0.64
3% 0.87 0.75 0.81 1.19 0.92 0.85 0.90 0.65 0.41 0.49 0.53

4% Lk 0.87 0.75 0.81 1.19 0.92 0.85 0.90 0.65 0.41 0.49 0.53
HgliFE 0.64 0.53 0.66 0.84 0.64 0.71 0.63 0.42 0.34 0.41 0.45

FREERES (HR)

& 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1%, 81 85 62 58 62 28 24 Iy 49 64 56
275%, 47 56 57 39 37 40 17 17 29 33 43
3% 19 17 25 18 13 16 11 7 9 14 14
45 D - 9 9 9 11 6 6 7 5 5 7 9
il 156 166 152 125 118 89 60 71 2 118 123

R ER (b

i 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 4226 4,749 3471 2,777 2,774 1,507 1,180 1,935 2,654 2,558 3,155
27% 3,815 4371 5,127 3,291 2,854 2,898 1,506 1,412 2,568 2,723 3,814
3% 2,504 2,206 3,171 2,407 1,662 1,850 1,619 933 1,206 1,882 1,916
4% b 2,023 2,130 1,981 2,768 1,684 1,327 1,708 1,491 1,284 1,742 2,644
il 12,568 13455 13,749 11,243 8,974 7,583 6,013 5,771 7,712 8905 11,528

Fl B AR (b

Ge 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
154 0 0 0 0 0 0 0 0 0 0 0
27K 0 0 0 0 0 0 0 0 0 0 0
3K 2,504 2,206 3,171 2,407 1,662 1,850 1,619 933 1,206 1,882 1,916
4% PA b 2,023 2,130 1,981 2,768 1,684 1,327 1,708 1,491 1,284 1,742 2,644
il 4,526 4,336 5,151 5,175 3,346 3,177 3,327 2424 2,490 3,625 4,559

R TEIRE (2

i 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 56 56 48 45 55 48 46 54 40 56 47
2% 79 91 85 77 73 88 85 88 83 88 101
k4 131 128 136 132 117 143 139 132 134 137 142

4% L 249 223 250 260 236 251 274 274 258 281 253

CERE IR
AE 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1 0.09 0.15 0.20 0.11 0.16 0.21 0.09 0.11 0.26 0.20 0.20
2% 0.85 0.68 1.06 0.69 0.61 1.13 0.71 0.47 1.05 1.12 1.21
3K 1 1 1 1 1 1 1 1 1 1 1

4% L - 1 1 1 1 1 1 1 1 1 1 1




VYNFERBETERE- 28 -
FRA-SA2024-SC03-10

fiRE 21 (Fex)
RIS (H iR

i 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
04 4.0 0.9 5.4 7.6 7.4 2.5 2.2 2.8 2.5 2.7 2.0
2% 15.9 8.5 9.7 16.2 11.2 13.8 9.7 8.3 9.7 9.4 9.0
3K 7.6 5.3 3.5 4.8 4.2 4.8 43 3.6 3.4 2.9 33
4% b 4.6 3.6 3.4 3.5 2.8 3.2 4.2 2.6 2.1 2.3 2.4
il 32.1 18.4 22.0 32.2 25.6 24.2 20.4 17.2 17.7 17.3 16.8

FRAAEER ()

Ga 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1154 188 45 280 390 350 126 130 146 129 159 111
2% 1,610 753 861 1,430 1,002 1,359 933 815 856 988 953
3K 1,077 721 491 668 589 689 617 525 447 436 501
4% b 1,161 1,012 1,041 994 773 858 1,135 673 590 639 674
il 4,036 2,531 2,672 3,483 2,713 3,032 2,815 2,159 2,022 2,222 2,239
Ga LAY

i 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 0.14 0.03 0.13 0.20 0.20 0.09 0.08 0.10 0.09 0.09 0.06
25K 0.68 0.55 0.54 0.78 0.56 0.82 0.66 0.56 0.68 0.61 0.53
3K 0.74 0.58 0.52 0.65 0.53 0.56 0.76 0.63 0.53 0.50 0.52

45 VL 0.74 0.58 0.52 0.65 0.53 0.56 0.76 0.63 0.53 0.50 0.52
BAPY 057 0.44 0.43 0.57 0.46 0.51 0.57 0.48 0.46 0.43 0.41

FRAEIE RS (HTRD

A 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 36 38 53 50 47 34 33 34 35 37 40
2% 37 23 27 35 30 29 23 2 23 24 25
3% 17 14 10 12 12 13 9 9 10 9 10
4% L 10 10 10 9 8 9 9 6 6 7 7
il 101 85 100 105 97 85 75 72 73 76 82

ERBIAERR (b )

Ga 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ik 1,685 1,855 2,738 2,550 2,234 1,764 1915 1,804 1,805 2,184 2,187
2% 3,795 2,062 2,398 3,061 2,721 2,829 2,243 2212 2,020 2,504 2,673
3% 2,399 1,898 1,403 1,633 1,661 1,870 1,345 1,305 1,265 1,287 1,428
4% 2,584 2,664 2,978 2,429 2,180 2,326 2476 1,673 1,667 1,885 1,921
af 10,463 8,479 9,519 9,673 8,796 8,790 7,978 6,993 6,757 7,860 8,210

ERNBGAE (b))

A 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0
k)77 2399 1898 1403 1,633 1661 1,870 1345 1305 1265 1287 1428
4L E 2584 2664 2978 2429 2,180 2326 2476 1673 1667 1885 1921
Gl 4983 4561 4382 4062 3841 4196 3820 2977 2932 3172 3350

FERHFIEE (g)

i 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 49 52 51 51 47 51 58 53 52 59 54
2% 89 88 88 88 89 98 96 98 88 106 106
3K 135 142 139 139 142 145 143 146 133 149 150

4K b 278 304 280 280 275 272 273 261 275 277 278

SEHE FIERIRE

A 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 0.19 0.05 0.24 0.30 0.38 0.16 0.11 0.16 0.16 0.18 0.12
2%, 0.92 0.95 1.04 1.21 1.05 1.46 0.87 0.89 1.28 1.23 1.02
35 1 1 1 1 1 1 1 1 1 1 1

4% UL 1 1 1 1 1 1 1 1 1 1 1
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i 2019 2020 2021 2022 2023
1% 1.9 3.1 0.8 1.0 1.2
255% 8.6 11.9 5.8 7.0 6.7
3% 3.3 43 3.6 4.0 3.8
45 LA - 2.2 2.8 3.2 2.7 2.5
i 15.9 22.1 13.4 14.9 14.2
EREERR ()

s 2019 2020 2021 2022 2023
1% 108 171 49 70 79
25% 781 1214 683 746 683
3% 447 607 565 566 525
455 Ll b 605 786 875 762 686
il 1942 2778 2172 2144 1973
SRR IR AR L

i 2019 2020 2021 2022 2023
175% 0.05 0.09 0.02 0.02 0.02
25% 0.44 0.63 0.29 0.27 0.23
3% 0.43 0.47 0.45 0.37 0.25
455 Ll b 0.43 0.47 0.45 0.37 0.25
HALF 0.34 0.42 0.30 0.26 0.19
SER B (R

s 2019 2020 2021 2022 2023
1% 42 40 48 53 58
25% 28 29 27 35 38
3% 11 13 12 15 20
45 LA 7 9 10 10 13
it 38 92 97 113 128
SERERERERE ()

s 2019 2020 2021 2022 2023
1% 2441 2227 2937 3500 3,888
27% 2551 3002 3200 3671 3866
3% 1485 1892 1,807 2122 2726
455 Ll b 2010 2450 2800 2857 3,560
il 8486 9572 10744 12,150 14,040
ERABRE ()

s 2019 2020 2021 2022 2023
1% 0 0 0 0 0
2/ 0 0 0 0 0
3% 1485 1892 1,807 2122 2726
455 Ll b 2010 2450 2800 2857 3,560
it 3495 4342 4606 4979 6286
ERBIFHRE (2

s 2019 2020 2021 2022 2023
1% 58 55 62 67 67
2% 91 102 118 106 102
3% 136 141 157 140 139
455 Ll b 279 281 272 277 274
SRR REIR

i 2019 2020 2021 2022 2023
1% 0.12 0.20 0.04 0.06 0.09
25% 1.02 1.36 0.63 0.73 0.91
3% 1 1 1 1 1

45 L - 1 1

FRA-SA2024-SC03-10
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HRENI EHEEBERLZRAKERSE

A3 A 10 HICBAfE S fv7e TR RS IC B4 2P 7B i) (20 . BERE AL
UEfE (SBtarget) (21X MSY % 819 % #l 4 & (SBmsy:4.1 T b ) | BRIE BRELVE(E (SBlimit)
21X MSY D 60%235% b5 Bl (SB0.6msy : 1.6 T b ), Z&jfak#E (SBban) (21X MSY
D 10%»3EFLNLPHE (SBO.Imsy : 2 H Fo) ZHWA Z ERIEEIN TS (BiHIX
7 2021, fHRE 6-2),

HIEE AL & | SBmsy ZHERF T D08 E (F) A& Lo ey Madfig
B 3-1 129, Fa—=22 VPAIZELVEL72 2023 Fo@ AR (SB2023 : 63 T h)
T B LR R IRV LR B L OfKER & LA 5, AREECERIT S 2015
Eu%mﬁﬁﬁi:mw%%ﬁfé@%F%TEofwtt#Mémé(ﬁ%lsno

PR AEIZ 31T 2 EE B A & ARl R L OBIfR A MR X 3-2 1R, BlfE
@@ﬁﬁﬁ%ﬁﬁ%MT@ﬁA I, HEDT 2 A EERTH DA, BAE) B RS
WEERLY L2V E 3mAL EORNE L 2D EmNA BTz,

5| A

FRAE « ) 36 - AR « BRIFEFRTE (2021) &0 3 (2021) 4R Y 7 ~F H KGR 6
HRRAE O BEILVE(E S5 12 BE 4 D T JERR BT 2R kL. JKPENFIE - ZCEHEMS. 1-26. FRA-
SA2021-BRP12-3
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/20211026/doc_souhachi_japansea-sw_RIM.pdf (last accessed 10 August 2022)



— =N
o v

SEREE DL (F/IFmsy)
o
14

RA SR EER

VYNFERBETERE- 31 -
FRA-SA2024-SC03-10

BEEEEEESR
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31 %rﬁkﬁﬁ ﬁﬂﬁﬁiigﬁfﬁﬁ BEiREEEEER

| 4z d =
1
1
: 3%
! 215
4 8 155 12 16

FHEaE (TrY)

FHRRAEIC IS T 2 B B & ARl g B & OFIfR (% i)



VINFEREBRAESRE- 32 -
FRA-SA2024-SC03-10

HREM 4 RETHERBEICHIE L HEF R

(1) FETHORE

BIRAEN CTHEE L 72 2023 FFOEPREN O, 28— MENTOFEEEZ VT 2024~2055
EETORRTFTREFEEIT 72 HREER 5). FERTRICE T2 MARIL, EFEO TS
NLBRELEFAEBGRRND 5 272, MABOARHERENEE LT, sHEOERSMICHE 5 iR
ZEREL, 1 RO R LR ZITo 70, 2024 FOfEREIL, TSN ER&E LB
WOWHEE (F2021-2023) MOAKE L. EW/RT A —& (CEEURES) 1TEHAEEREE
B UL R/ U s LTz, 2025 SELIE OIS ICIE, BEICTFHISW 28 AELY b &
I FRLOIBEE IR CTED b DS 2 -,

(2) JassiE BRI %

RS PR L, BAES MR LB A B MR - MET 5 MR R L
T, BAEICHIS L-BEE (F) S2ED-b0Th 5, NTAEEHEAIR X ABC HiE
DI DOIEARIES ] TIE, BARNIRAEHLEERZ TRl - 288328k ER £ T©
ERRAOICIEEE 2 HIT 5 & & bic BlAREDSRAE LM R EICH 554121 Fmsy
IR B Z# R UTEAIRE LD EIRE T2 b D& R L TV D, MR 4-1 ICAREE
O TEPRELUEESE (BT A ZeR B I K D IRE SNSRI 2R, 22T
3 E UL 2 0.8 & LA A n LTz, 7ok, WFFEMEESHIRE T, p2Y 08
T THIUE 10 F5%IC BEEFILUEEZ 80%LL LOMR T EE L Z ERHESN-Z &
DRI ITWVND,

(3) 2025 4O T HIfE

S BRI RIS AR S 72 2025 FOFXJRERIT B & 0.8 & L7eHEICIL 4.2
TFho. AR 10 ELEEABITIES0 T o Thote (WEFE 4-3. 6-4), 2025 FICTFHIS
NOBMAEIL, BE 0.8 & LIELGAWVWTHOMY IR LR T HEEEHEHEMEZ ERY (4
BEKA4-1), 94T R liAENRT (K 4-2), 2025 FOTHIBAEIT 100% [R5
EHILEMELL ECTH D72, 2025 FEOISEE T BxFmsy & L TR 7=,

(4) 2026 FFLLFED T-H

2026 F-LARE S B O T RER T RIORE R AR K 4-2 B L UORHRE 4-1, 42 1T~ T, EE
BHAIZICES EHZ 10 BRI L7256, 2035 FOBMAEO THIEIZ B 2 08 & L
AT 54 F v (0% FHIKEIZ 4.0 F~71F hY) THY, pAE 1.0 & LIz
AT 41 T Ry (90% FRIKMIE 3.0 T~54 F hv) THDH (i 6-5), THIMHE
S HAEE IR A R DRI B 25 0.8 LT T 80%% ka5, FRVEEHEMEE % L
Bl D HEZRITNT D BIZEBNTH 100% & 72 5, BUROIAMEIE (F2021-2023) Z ke L 7=
A D 2035 FOBAEOTHMEIZFEE 81 F b (90%FHIKMIZ 5.9 F~105F ~>) T
b BIEEHIEMEE R A LIE D RER1E 100%, FRFVEBLIEMEEZ 4 1R 5 fE=R1% 100% T dH
% (iR 6-5),
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a) MEEhZREEIC LSS

; e L (B
makER| (RREEEEER) | (AFSEEEEXR]
I e e e e D I= = = —(Fmsy] = = = -
£ . :
L .
= - (0.8Fmsy pem
2 .
S 0.5 |
o |
= [
B
|
I
0.0+ :

4
HEE (V)

b) ftEhAREEIC LT-GE

i
d

(2akEx) RREEEEEE] EESGEEETE]

0 2 4 6
ME=E (THY)
R 4-1. JREEELERRIR

H A B L YEME (SBtarget) 2213 HS MU A PERAfRICEE S HH L 72 SBmsy Th 5,
PRAVE PRIECMEME (SBlimit) 2236 KX OMEEUKYE (SBban) FICid., ZHEIVEHEE % H
WTWW D, TREELREL B ICITENEE CTH D 0.8 2 V-, BAHERIE Fmsy., IR GOMGRR I
0.8Fmsy, HAKHRT HCR, ZRAFRITEEBKIER, 36— mBHARIT BRI S B AL T 22
RIS B PRV R AR T, a) (I 2RI L728A . b) (3Hthh 2 A
BEETRLIEGAETH D, b) IZOWTIE, AT DEDOFEIRIC & » TR EIX
TR DN, 2 2 TIHEOFERRBIZ B T 2 EN e R OS5 A Ol R 5 R L
776
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_ EjEEIRAl e IR — - - SREEIRAEA
(=0.8) BiZEERERER MSY (=0.8)
— RROBWERE [RAZIBEEER - -- U_MSY IRIRDEIETE
— VPA e EKER
MARE(ER) A= (Thy)
125 4
100 +

&iF= (Th) SRIES (ThY)

FIERS (%) FRIERE DL (F/Fmsy)

T
2000 2010 2020 2030 2040 2000 2010 2020 2030 2040

MR 4-2. EEHBRAEZ HWcGE ORe) LBUROBEETORETH (FH)
KERIT M, MEENTIZS S 2 b— 3 VRO 90%3 & £ 5 90% FilIX [, #H
UL 3B OFEETFROBIRTH S, BAEOK ORI B RS ELERE, &
BRI BR VS BV SR . AR ARSI EE UK ER 2R3, (g R X ONRESRIS 01X
DEHRITZZEH MSY 38 KON Umsy 27777, 2024 FOJEI LTI S 2 B & & B
ROWIEE (F2021-2023) (2L WAE L, 2025 FELAM o fa s X i BRI R (e
4-1) IZHEH bD L Lz, FHERE B IZIX 0.8 ZHW e,
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MRE 4-1. FEROBMAEN BIE - [RIVEPLEEER 2 LR 5 iR

a) FIEEHELEMEZ ERSHER (%)

B 2024 2025 2026| 2027| 2028 2029| 2030 2031| 2032 2033| 2034| 2035
1.0 100 100 83 64 56 51 50 47 45 43
0.9 100 100 96 85 76 73 69 69 68 67
0.8 100 100 99 96 92 89 87 85 85 86
0.7 100 100 100 99 99 97 95 95 95 95
0.6 100 100 100 100 100 100 99 99 99 99
0.5 100 100 100 100 100 100 100 100 100 100

100 100
0.4 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100
BLR DT 100 100 100 100 100 100 100 100 100 100

b) [RAVEEAAEMEZ LD HER (%)

B 2024 2025 2026| 2027| 2028 2029| 2030 2031| 2032 2033| 2034| 2035
1.0 100 100 100 100 100 100 100 100 100 100
0.9 100 100 100 100 100 100 100 100 100 100
0.8 100 100 100 100 100 100 100 100 100 100
0.7 100 100 100 100 100 100 100 100 100 100
0.6 100 100 100 100 100 100 100 100 100 100
0.5 100 100 100 100 100 100 100 100 100 100

100 100
0.4 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100
BLR DL 100 100 100 100 100 100 100 100 100 100

B % 0~1.0 TERE L7ZLH O PRI R AR, 2024 RO ERITI TSN D&
Pk & BLIK DML (F2021-2023) 7D FHlSD 3.0 T hor& L, 2025 iR b s
BEHANC L D L Uiz, o= DBURk o (F2021-F2023, B=0.53 (2fHY) T
g 25 T -G8 ORR bR LT,
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MRE# 42, TEROVEBIGAE (FY)

B 2024 2025 2026 2027| 2028| 2029| 2030 2031 2032 2033| 2034| 2035
1.0 7,540 5925 5,049| 4,626 4.402| 4,282 4210| 4,172| 4.133| 4,112
0.9 7,978| 6,551| 5,714| 5.281| 5,041| 4,904| 4,820| 4,775 4,731| 4,706
0.8 8,441 7.246| 6,475 6,048 5,795| 5,643| 5,547| 5493| 5441| 5411
0.7 8,932 8,017| 7.348| 6,945 6.,690| 6,527| 6,419| 6,355 6,295| 6,258
0.6 9,451| 8,873 8351| 8,001| 7,758| 7,590| 7,474| 7.400| 7.332| 7,287
0.5 10,000 9,824 9,503| 9,244| 9,038| 8,879| 8,760| 8.681| 8,605| 8,551

8,436 9,365

0.4 10,582| 10,879 10,830 10,713 10,579| 10,453 10,345] 10,267| 10,187| 10,127
0.3 11,198] 12,052 12,358 | 12,453 [ 12,444 12,386 12,314] 12,254| 12,179 12,119
0.2 11,850 13,354 14,120| 14,520 14,710 14,779| 14,787| 14,774| 14,727| 14,679
0.1 12,541| 14,802 | 16,154 16,981 17,478 17,763| 17,921] 18,012 18,034 18,030
0.0 13,272| 16,410( 18,505 19,917 20,873 | 21,509

AR DI~ 9,545 9,280 8,952| 8,704| 8,511| 8,369| 8,265| 8,198| 8.,131| 8,086

B % 0.0~1.0 TEHE LI-GAORRTRIOM R Z "7, 2024 FFORMEEIT TR S 2 &R
& BRI (F2021-2023) 76 THlSNS 3.0 T hor & L, 2025 400 & g
HHANC X ol L Uiz, O OBROELE (F2021-F2023, B=0.53 [2FHY) Tift
MErf T T2 EOEL R LT,

MREH 43, FEROVHfER (H2)

B 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034| 2035
1.0 4,998 4,171| 3,541| 3.216| 3,040 2,952| 2,898| 2.870| 2.,841| 2,829| 2.815
0.9 4,612 4,004 3.484| 3,197| 3,031 2,944| 2,889 2.860| 2.,831| 2,819| 2,804
0.8 4204| 3,799| 3,395 3,153| 3,003| 2,920 2.865| 2.834| 2.805| 2,792| 2,777
0.7 3,774| 3,551| 3.263| 3,074| 2,945 2.870| 2,818| 2,787 2,758| 2,744 2,729
0.6 3,319 3,254| 3,080 2,948| 2.848( 2,785 2,737| 2,708| 2.681| 2.666| 2,651
0.5 2,839 2,902| 2.833| 2,761| 2.694| 2,647| 2,608| 2,583 2,558| 2.,544| 2,530
0.4 2039 2,332 2,486| 2.508| 2.494| 2.461| 2,435 2,409 2,390 2,369 2.357| 2,344
0.3 1,796| 1,998| 2,086| 2,120| 2,122| 2,118| 2,106| 2,096| 2,082| 2,074| 2,064
0.2 1,230 1,428| 1,545 1,609 1,637| 1,651 1,654 1,654| 1,649| 1,646| 1,640
0.1 632| 766| 860 919] 952 974| 985 992 994 995 994
0.0 0 0 0 0 0 0 0 0 0 0 0
RNV Y I 3,180| 3,190| 3,094 3,004 2.926| 2.872| 2.830| 2,802| 2,777| 2,761| 2,746

B % 0.0~1.0 TERE LI AEORR THIOMKR L RT, 2024 FORBEREITIHEF SN
TR & BUR DML (F2021-2023) 226 FHIENS 3.0 T R L, 2025 0 IR P
HHANZ X 2iE L U7, o= OBLROEEE (F2021-F2023, B=0.53 ([ZfHY) Cifajé
RIS E ORI R LT,
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HRERS FHEFTHDAE

Bk HIE. [0 6 (2024) 422 s BB RIS KOV ABC HE D 72 O FA R # (FRA-
SA2024-ABCWG02-01) | @ 1 FEIROEEHANCHEV, SF0 3 4 10 HIcBfg s TE
PRELVEME SR (2B A P 9eRE B =ik ) (2B W T Fmsy OHEEICH W FAEERR (BREIE)
2021) &, MEFE S-1 IR LK HRE (BRI TIREL, K, FElp ESRE, Bhk
OUSET) 2 L CHEM L7-, BREERSCHEED FRIGHRIZIE., [5Ff6 (2024) 4
HAEERBROHETE - BHEMEEH A Bk P 2 = L—3 3 BT A Hf / — b (FRA-
SA2024-ABCWG02-04) | IZH3%  #FH Y 7 N7 =7 R (version4.4.1) BLXOEHE Sy
— ¥ frasyr (22X » FEIS 27b5718) &MV iz,

TR TR T D 2~3 mAaOEHERIZIU TR TR 7,
Ngy = Ng—1y-1exp(—Mg — Fy_1y-1) (a=23) (11)
ALl LT T AT N —T OEREEIILL FOXTRD 72,

N4-+,y = N3_y_1exp(—M3ly_1 - F3,y—1) + N4+,y—1eXp(_M4+,y—1 - F4-+,y—1) (12)

FERTHNCI T HiEE (F) 131 REROEEEHANZED, IFOXTRD -,

0 if SB; < SBpan
Fa,y = BY(SBt)Fmsy if SB’ban = SBt < SB’limit ( 13 )
BFmsy if SBt > SBlimit
_ SBy—SBban
Y(SBy) " SBiimit—SBban )

Z Z T, SBy Xy FEO#H iR, Fmsy 3 L U SBtarget, SBlimit, SBban (X% it &
62 IZRKE L TURLIEBMAEDKEHETSH S,
Fio. FHEMOBEEREIILL TORX TR,

Cay = Ngy (1 — exp(—Fa_y)) exp (— %) (15)

FERFRICR T 2 &I EL LOMEREIL, 2 2 CROERBE E IR R M
JEF 5-1 OVERELZF U TR, BARTIZOEREICNAFGELRCTRE L,
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5| FACEk

FUHEH, - )1 36 - JURIEKR - BRIFFE (2021) AF0 3 (2021) AR Y U NTF H ARG 7
ERRAE O BEILVE(E S5 12 BE 4 D T JERK BT 2R kL. JKPENFIE - ZCEHERS. 1-26. FRA-
SA2021-BRP12-3.
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/
2019-1/20211026/doc_souhachi_japansea-sw_RIM.pdf
(last accessed 10 August 2022)

[ENZAFFEBAFETE N AKEERTSE « ZORHEMS K PERIRATIERT (2024) 50 6 (2024) AL (€A
BRI KUY ABC SED 723D D A S #E. FRA-SA2024-ABCWG02-01.
https://abchan.fra.go.jp/wpt/wp-content/uploads/2024/07/FRA-SA2024-ABCWG02-02.pdf
(last accessed 10 August 2024)

EIRREAM 2 AL VRS2 (2024) F0 6 (2024) 4FEEFFAPERIMROHERE « B HLILVEMIGH A -
FEETHIY S 2 L —2 g UICBT 2 80l 7 — b FRA-SA2024-ABCWG02-04.
https://abchan.fra.go.jp/wpt/wp-content/uploads/2024/07/FRA-SA2024-ABCWG02-04.pdf
(last accessed 10 August 2024)
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MRE 5-1. FERTHEH RISV RIEE

LIRS Fmsy F2021-2023 PRIAE BT e
(E1) (1 2) (£ 3) (g) I
1 7% 0.18 0.09 0.02 65.2 0.30 0
2 % 1.21 0.65 0.26 108.5 0.30 0
3 7% 1.00 0.53 0.36 145.3 0.30 1
472 b 1.00 0.53 0.36 274.3 0.30 1

1 AN 3 RSB R T MSY & BT A KMEDHEE OBSICER L72®IRE (7
ebb, A2 AR EPRFEN T @ Feurrent OEINZE)

2 A 3 AEEMEERASHE THEE SN2 Fmsy (T72b b, A0 2 4EEEE IR T o
Fcurrent (2 Fmsy/Fcurrent Z M) 728 D),

0 3 ARRBETIL 2021~2023 4D F OFEEZBROEEFE L L THEY, ZOFEL

2024 - DifasE & OUEIAE ] L7z,
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HREMG6 RBIE/NTA—F LFMERDOBME

MRF 6-1. FAEERRKD AT A=

A ERIFREC wiEfeis | BCAEE a b S.D. p
Ry — e AT 4R W/J;; * A 18.01 | 242360 | 025 0.57

a & b IS HAEERBRKOHEE N T A —XZ | SDITIMABEDIERERZAE, p 13H CAHBEREK
TH D,

MR 6-2. EHILMEME L MSY

HH il A
. B B R, I KEFpiEPE R MSY 23283 581
SBtarget %= 4.1 Th~ |
2 (SBmsy)
o FRAVE FRELHEE 22, MSY @ 60%D IS E NSO HH A
SBlimit % 1.6 The |
2 (SB0.6msy)
- AR K HEZR . MSY O 10%0 il B )NS5 8 B
SBban & 2 \R
(SB0.1msy)

SBmsy A HEFF 3 DI E (RIELRILF)
Fmsy (1 7%, 2 1%, 3wk, 4 k2L B)
=(0.09, 0.65, 0.53, 0.53)

%SPR (Fmsy) 18% Fmsy (2%} %%SPR

MSY 2.8 Fho | B KFipi A PE & MSY
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HH 1 B
SB2023 6,286 | 2023 FEDOH fa B
2023 2023 FEDOVEE (RELRE F) (1 5%, 2 7%, 3 7%, 4 el )
=(0.02, 0.23, 0.25, 0.25)
U2023 14.1% 2023 D EEIS
%SPR (F2023) 42.9% 2023 4D %SPR
%SPR (F2021-2023) 35.6% HLR (2021~2023 42) O SE L% 9 H%SPR*
BHEEER L O
SB2023/ SBmsy s e RFFf A PE B2 BT 28 & (H S PR ALV E
(SBtarget) ' LR)ITxT5 2023 OB ED

SBtarget ZHEFF T AU 13925 2023 F-OIfE T
F2023/ Fmsy 0.40

DLr*
HfaEDKYE MSY %ZFH 45K HEE EFS
T E D /K HE SBmsy Z#EFRF 92K HEE T RS
HAaEOH)N HAhn

* 2023 FE DN D T T Fmsy DIfSETE % 5.2 5 F #%SPR #5 L TR LR 7%,
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WRER 6-4. THIRER L THB AR

2025 FEOHF B (THIFEHE) :9,365 b

2025 D BUR DL
; 2025 D
HH Y fe A x4 5k IS (0%)
(Fh) (F/F2021-2023)
EHELEE ST o R B S B TR RS2 B
B=0.8 | 4,204 3.41 27.0
RRERRD B EEALZGA
p=1.0 4,998 4.26 32.0
p=0.9 4,612 3.84 29.6
p=0.7 3,774 2.98 242
p=0.6 3,319 2.56 213
p=0.5 2,839 2.13 18.2
p=0.4 2,332 1.71 14.9
p=0.3 1,796 1.28 11.5
p=0.2 1,230 0.85 7.9
p=0.1 632 0.43 4.1
p=0.0 0 0.00 0.0
F2021-2023 3,180 1.00 20.4
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MR 6-5. F72 2% B & AW TRk TR

EBREL QOO RHEFEME A&
2035 % 90% ) 2035&&:%%7%%75%1;@
o @ﬁig%ﬂﬁl TR BIEEERE RRIDHEER (%)
= (Fr) SBtarget SBlimit SBban
(Fho) 22 e 22
BV IC R T O e B S E B CIRESh T B
B=0.8 | s4| 40 - 71| 86 | 100 | 100
ERRREELD B EERLIZSGA
B=1.0 41| 30 - 54 43 100 100
B=0.9 47 34 - 62 67 100 100
B=0.7 63| 46 - 82 95 100 100
B=0.6 73| 54 - 95 99 100 100
B=0.5 86| 63 — 111 100 100 100
=0.4 101 76 - 13.0 100 100 100
=0.3 121 91 - 155 100 100 100
p=0.2 147 110 - 18.6 100 100 100
p=0.1 18.1| 137 — 227 100 100 100
B=0.0 225| 174 — 28.0 100 100 100
F2021-2023 81| 59 - 105 100 100 100
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HREM7 RERBEHRSEZAVEEAVNAEZHENEL A

PRI OIS RS T TR, H BRI GREERREE 10 /oM B) BT & & @ e S
NTns, 26 &, HifaXjlizsiF % CPUE (U) 3R TEHREINS,
7]
o
AT CIIEREL, XIIFNE (W) 2t ThurT,
ERHHEAL (H 701X 2B 28R EfRS (P) 1X CPUE OA#tE LT, kAT

SNhb,

1]
PZEEULJ

i=1j=1
LEHRALIC T D A hifEss & (X0) LifEs (C). EiREREE (P) OBRIFKAD
Xolcksnsg, ELIITARARETH D,

a
P=23

XI

C
0o

P
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HEEM 8 HEDAREMBEHREE LRV CPUERELLFE

AARMEMNIE (1 22 PEXBLV2 25 VF) OEREREZEZMTICH -, K&
AR - BRI R, M, ARERAE R (kg) DRifichTnd, T—2 D 6 Hl
WY INFOWERIN (BrXy vF) T—FThHoHId, EHELIIET V28 —i(b
WIEET L (Loetal. 1992) @M L2, KETF AT, Tuxy v FE2 50 HAREE
FIERRT — 2 OHruH 9 CPUE BT NV EHAEDETHE RN FEETET S,

INEEEE LT, AIRERET VLV TIEY UNTFOIERTE (1/0), CPUE E7 /L Tld CPUE

(s B & L, sEfE s L TN _HNA - SHEOERS AR 2 0E Lz, il
EHEiZ2 >0ETFCHEE L, BESEE LTHE, A, /MNEX, ik (K1 %5 )& -
2 FHOVX) BIOENOLDORAEERE T TV INVERE L TED, RAEEMRITIE.
AR 72 A DB & LT NER % | KIBSEREZEROMNBMEE L TEAZ, Yo
FOFEINEE E U CMNERXH %2 BB X DI OE W E L TERIEEZB LT, JRith
BHREHEOR Y- VIECI > TETVBRLUEER. IR 7 LT LNRIRE N,

AR ET L

logit(ATAMER) ~ 4 + H + /N + (15 + 2 H + FoNEX + NEXCH + Ffls
CPUE &7 /L

log(CPUE) ~ 4F + H + /NEX + #fiE + 420 + FoINEX + /NEX:H+ FJfE

YL, CPUE I HfERET V& CPUE ET VZENENTHER LV REZFEL, Th b
BERL DI ETHE, £ b Ly RITE MR 2 & O/ Y (LSMEAN) 25 L (G
SR -1, AR 8-2), WiF &R U TG (TS MIRINIC 1 ETH Y TR
M ST IRIX OB D) CMEYEE LicfE e @ (HiRX 8-3), E7 /LOFHMICE L
TiE. FF = A2 F FRA-SA2024-SC03-1001 % ZMFEV V20,

5| FAXX#K
Lo, N. C. H., L. D. Jacobson and J. L. Squire (1992) Indices of relative abundance from fish spotter
data based on Delta-lognormal models. Can. J. Fish. Aquat. Sci., 49, 2515-2526.
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LA BOKEERFZE o # —TlE, HEFAEM DBV X VIR 4.5 m OHEZ V720 A
B AL O RIBNFICBWTEBL TWD (RN 9-1), AfRE TlRESNTZY
UNFIZONT, 1AL ALNDEE 10 cm K5O HBUR I 2 i Lz,

1 kA D BRI & T DO BEFR 2 5<% 72 CPUE-LogNormal €7 /L (JEEF 2004) %
ML, EurXy v FIRHSd o720, BUME (0.1) ZNA 72 1k OBEM IR % 1K,
MEEEEECBR L., oA Z BOE KL Lz, &S, HAEA. =V 7 @K 9-1 12
RLTE3 7T A), KiE (120~140 m, 140~160 m, 160~200m D 3 7 Z A), JEKIE (0
~175 £ T% 25 CAHAARTT 7 T RA) ZAERE LTe7NVET VEREE LT, SEK
DA A5 2 T Akaike's Information Criterion |2 X 5#Y7- 0 £ F VBIR 21T o 72 fb 58, 30
TELEKEBEEZEGTLET VNRZ hET/LE LCGEIENT-, CPUE O4F h L Rafid
L7, RANETVCKET DIREFEN RO H/N 5 ¥t (Grafen and Hails 2002) %K
Too 7eB. APRAEIXEIZ 6~8 HITH T TIThILd 23, 2016 -0 H 10 Ak LN 12 Al25E
i SN2 72 8, 2016 H &2 BRI L TRENT L 7=,

CPUE Difg/N 31413 2019 735 2020 4RI 5T TEBITHIN L7228, 2021 A2 1
WZHAU 72 (MR 9-2), 2D b Lo RIZARRBEOIEMRHE(L CPUE (M 4-1) SHEBILT,
2024 AT 2023 L VA LEM L7 DD, 2020 4F & i3 5 E{KWKHETH ~ 72,

5| AR

Grafen, A., R. Hails (2002) Modern statistics for the life sciences. Oxford University Press, Oxford,
345 pp.

JEBF 7% (2004) CPUE (LI WV L DT FERI T 7' — FIZ BT DR, KEEWRTERT
7, 68, 106-120.
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