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(Fh) (Fh) (Fho) (%)
2019 8.5 3.5 1.9 0.73 23
2020 9.6 4.3 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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5. ERFHEDFE L O

2023 FEOBAEIL, 1997 FLIFEOKE TH Y, MSY 2FEH T 584 & (SBmsy) % I
[ > T e, ARERCHT DI IX R TEACH 2 & L bic, 1 mfaicxhd2
BRI RO TRWKHEIZH D &5 2 Hiviz, 2015 LIRS SBmsy % HEFr
T LT (Fmsy) LU LCnie, ARRBECBW T, IEEMEVKIEIZM X &
NTWDHZ LMz, BELEZMARS S Z LT, ITFEOEREDHEMN 725 T
BHEREERINT,

6. TDfth

ARHED 1 DN RERRIC 5D 2FER0 | A ORI F 13X, 2013 FFLIFIRVE 2
RLTWD (X132, 4-5), LU, Badbt A X272 B 7e0 15 em LUF /N ER D e X
NTWDEEND-T-Z &0 FFNEA 1991, JEAR 1994) . /NU{E KO £ O BRI
BE, ZORBEZRT DHTRNVLIETH D, AR, RREEOIETRIT 2 A TH LN
(X 3-2) . BRI 3 LA Z BlAA T AT RN Z I TnWD &5 2 b, #
R OBLEN D bIET A X E 5| & LT 2 EREEND,

— AR OV E O SR E I RIS R TR LTV D Z ERE N
Tedd, NI - KRR OREIZIT Y A AR RIEENRF D TH D, Y UNTFTIEINE
THAIERICE D HERBHENTEBY . 49~60mm F2E £ THE 2Kk LT H ARG &
(ITEN N2 LA SN TWD (FFnEs 1991, GER 1994), —J5 T, #H 2R
DI B 7R DR A T 5 BN E MAEORE B B -REICE B Lo E IR
DR ALY Z L b ENTWD, ZOHIZBNT, Y IUNF /RO A
HEBGE >, BEAROY A XRINME 205 2 5 "B EERIRGE (B - LM 2014) 72
CIIAEORBMDOREIHNTHA I,

7. 5 AXHER

FEIFRG « EHMF (2014) BB Z W2 LA SH 3 B A XA D Al
REME. BUALIEAATSE, 34, 111-114.

FREELH - )1 96 - KRR - BRIEFRIE (2021) 43Fn 3 (2021) 4R Y & /NF H AWER 15
ECRTEOE LA (T B3 2 WF7ERE P 3 B BE. JKPEWFSE - 2B M. 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)

FREIEA « KT ER - LT - /DNBEARE (1994) H AW SRR 2 Y UnNTFOR
PEIZHOWT. IBEFRNIIE R #IE H ARAE S, 22, 15-29.

SHIME— (1996) VY T FKEE 700 m 1T b4 AR v v 7 S BRIFIEEE Sk, 34, 89-
91.
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SBIEEODLE (F/Fmsy)
(@]
[$)]

2023

0-0 L T T T
0.0 0.4 0.8 1.2 1.6

FEBOL (SB/SBmsy)

X 4-10.  HAFrvEAER (MSY) Z I 58 E (SBmsy) & SBmsy ZiffEfrd 5 iffE
JE (Fmsy) (ZHd 2EOH AR IORBEDOREGR (PR 7oy 1)
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£ 3-1. Y UNT HAUER PRI O e g R (h)

&F 2EOMIE  1EOMIE K t £ 2EOMIE  1EOMIE /MK Gin
1966 941 941 2000 568 2818 1610 4,99
1967 792 792 2001 450 1,718 940 3,108
1968 484 484 2002 456 1,880 972 3,308
1969 1,488 1,488 2003 274 1,313 810 2,397
1970 1,626 885 2,511 2004 162 906 361 1429
1971 1,686 1,298 2,985 2005 195 1,026 516 1,738
1972 1,819 1,481 3,301 2006 329 1,282 814 2424
1973 1,128 1,445 2,573 2007 744 1514 1185 3443
1974 1,993 2,624 4,617 2008 830 1665 1542 4,036
1975 1,766 1,688 3,455 2009 517 927 1,087 2531
1976 1,251 1,188 2,440 2010 502 1161 1009 2672
1977 780 1,506 2,287 2011 610 1335 1538 3483
1978 1,965 2,109 4,074 2012 615 989 1110 2,713
1979 1,515 1,849 3,363 2013 643 1175 1214 3032
1980 1,591 2,231 3,822 2014 533 1,377 905 2815
1981 1,762 2,673 4,435 2015 393 993 773 2,159
1982 1,202 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 2,239
1985 951 1,836 2,788 2019 541 767 634 1942
1986 1,130 2,153 480 3,763 2020 620 1,267 891 2,778
1987 903 1,913 474 3,290 2021 483 1,144 545 2172
1988 675 1,181 351 2,206 2022 438 1,168 538 2,144
1989 933 2,250 354 3,537 2023 385 1,168 420 1973
1990 1174 2,266 372 3812
1991 1,424 2476 549 4,448
1992 1,083 2614 537 4234
1993 887 2,783 776 4,445
1994 643 1,872 599 3114
1995 700 2,160 502 3361
1996 676 2,753 946 4,375
1997 789 2,638 827 4253
1998 570 2149 1164 3883
1999 727 2991 1742 5460

2023 AE DI SE B A FHE IR Ei,



VONFERBETERE- 19 -
FRA-SA2025-AC066

32, Y UNT HAUGER VEERRIE O MR DA 2RSS ) &l L OMEHE(L CPUE

e HRhiEss 7R (1) Brsfb L7z
1ZHVEME 225 &K 1% %L CPUE

1970 37,362 30,962

1971 38,391 35,038

1972 33,536 32,693

1973 35,587 38,651

1974 51,273 32913

1975 34,062 32,980

1976 33,733 38,645

1977 32,626 36,003

1978 45,322 40,638

1979 52,024 45525

1980 61,736 42,795

1981 75411 39,101 1.0
1982 60,918 44,464 0.8
1983 55,400 42,964 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 11
1996 103,441 20,633 13
1997 100,130 19,343 15
1998 102,367 21,210 1.6
1999 88,159 20,040 15
2000 78,092 20,014 14
2001 77,794 19,827 0.9
2002 76,044 20,250 0.9
2003 70,750 18431 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 15
2009 46,949 14,472 11
2010 55,770 17,275 13
2011 55172 20,020 12
2012 52,071 18,083 13
2013 54,057 19,508 11
2014 56,736 13,855 12
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 14
2022 34,158 11,831 14

2023 44,449 11,835 13
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K A-1. Y UNT HARMGER VAR O G IRMEATRE R

EREE  GRE  BAE  LIARK ERE

i (h2) (ry) (o) (FR) %SPR FIFmsy (%)
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 « MR LTEREED, 1 iRFICB T 5 R
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il - ERIERE R, BIRRA IS SV IR ER

2. 3R

Fa—=2 7 VPA (BARH) 72 FiEITM R BRI 2 0R)
H SR8 AR 20130.3 2 R E

20244FE- ~DFHEEEL

v

20244 DA IRRIE TREL -

s

a

2024 D I EDIE
Ry lr— -« 27 ¢ v 7 MBAFERG (1997

2025 FE DR E

~20194F DM A& - Bl EICHKSL) &
2023 DBl ENDE

2024 “F-0 F 13 2021~2023 4F F OEIMEE L EW/RT A — 2131
PRV (C BT D AP a2 ) LRSI L LTS

20254E LI DI & DR E
Ry lr— - 27 ¢ v 7 RIHAFERR (1997
~2019F- DN A& « BlaEIZHS<) L8t

20254 LLRE O A1 « AEBIE
TR L B s
2026 4F:
PLREA~D
AidE A
A 4

TS B 7Rk T M

RTFANZF T DHF~ OBAEINDE

T PR B e < e R
A RIS BV B | AR K
EARHL B 1T L 0 e

20254 D ABC
20254E D Bl fa BT HME D & IS P
HRI T S D A R

KRBT PR BT EHC B 2 MRS ISR 1 £ A B YR IR 8 B LA

D

a2 S E A TIER S LD,
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HEEM2 HEAZE

(1) R ERfE R DOHEE

O 125 VEWEIZHONTIL, SEUREREIZEK T 280K EMEK, BENERL IV
g 2 AR L LT, Zha SRR BIRIZ S & T U 72 HERER O IR R ALK 2 4
M UTz, HERERARARR Z & & ICHERER 3 L O 4 - 85] (1~3 A, 4~6 A, 7~9 A, 10
~12 ) O E—REBRE AWV T 4 LHRIOEREREEMAZ RS, 1 Z 5 &K (H
X) OEEETHEIEITT L TLEI) VEMEDKRERRERBAZIHAE L, 61T,
HERERIES KON 4 B OFERARAEREZR (CFRR 17 FEEFRAIHR S E) 1C X 0 o fiE
L. WErEZR &5 L CHElmpiasE 223t R L,

@ 2% 5 X WIEIZOWTIL, BIRIR R B EIEIZKREG T S -8B RALRL & 8a4R B
RN, MHEALO ABJRERRBEERD =, 51T, MEEALO 4 LHRIAE — A H
BAtRZ VT 4 PRI O R EREEMEKZ RO, 2 25 WK (BIRERIHEZET)
EUNE (BREATNR) OifER T XX L T 1% ) NE MR ORERAERE %
FHE L7, 51T, MHEAAL O 4 BB OFEIKEHEBERIC L 0 Flnafig U, FlmpliasE
B AEHE L,

@ BFFFEICHWEmpliaERET, Eito@®, OQO&sHZ2 W, 7 EwmB o7
REIL, ERROEEMRK, KE—AKERRES L OFEMIAREHEREZR D D RO 7B o
HeEr, FplEERE CRLTHE L,

(2) B EHEEE
FEE BB TR O HIZIX Pope D& H U (Pope 1972) AEMRBIAERIE IR B 2 R DT,

Na,y = Na+1,y+1 eXp(M) + Ca,yeXp M/2) (1)

22T, Ny Xy FRIZB T 2 a sl OERRE., Coy 1Ty FITBIT D a kDI REL A R
T, BRETARE M I, BN - PO (HHF 1960) I2L 0 | F@mfFlnZz 8k LT (M=2.5
I AR 8 1% =0.3) kdz, 3k (IRATF :3). 4l bk (Rx7F : 4+) [ZIE, £hE
o). 3) &MV, BFEICKIT D 45 L& 3TROBBEBMFITHELWE L,

Cs,

Ny y = mN‘H,)Nl exp(M) + C3exp (M/2) @

N — C"ﬂ]\[ (3)
4+y — Cay 3y .

7777 L. BlrE (2023 4F) 1F, 2~ 3 mkickt LT (4) XAaEflior-,

N __ Cqyexp (M/2)
ay 1—exp (—Fa_y)

(4)

BEAE (2023 4F) D 2~3 LA D Flix (5) KAEFWTEHE L,
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Fy, =—In (1 — C‘WL(M/Z)) (s)

Ng,y

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

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

D onlats) = (L)) ©

y=2001 Y
HY
B
y=2001 Y

q= (7)

Z 2T, LTl L CTHMAL Lo IR OEE(L CPUE, B X2 Wbl FOEHRE, yiX
LY TRGRF (2023 7). n 13 2001 4F0 B AGREF (2023 42) ETOFEKEERT, HHL
T AR R L B RS R Al R R 2-1 ISR T,

IMAE 1 SAOEIRESE L, KiITHE (2023 4£) OMARIL, 1997~2019 4E DLk
FEhEE (RPSmed) (2 2022 FF OB M EDOMEAF U THEE L=, flfF (2023 ) O 1%k
DFIE (5) Kk v#ELz,

(3) YPR. SPR DOfi#Hr
MASHZ 0 R (YPR) LINAH =0 HfaE (SPR) 1%, TR TRDZ,

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

2T, Sal¥arklickiT AR, Wa it a kiRl 5 EHRE, fra id a Mok (1
~25% : 0, 3L E 1) T, b, ARBEICKITDH M OHEE TIXFHFam % 8k & KE
LTWA2, YPR B LU SPR OFFEIZEBWTIE MSY HEDEOREICEbETHMmE 5
i B - R GREY

(4) ET VWG R

SR 6 (2024) MEFE CEIREFEAM O E T LW FIE & RIRILFE# (FRA-SA2024-
ABCWGOZ-OS) ] ZEW, RRBEOFMICH W 2R — METo —f Toh 5 Virtual
Population Analysis (F = —=17 VPA) DHtitF % S MHEACE 53 2 BN EIZ- DV T
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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
DIEADFRZENORE M 230D bz (2R 2-1, 2-2), 7o 3 CFERE, FEE
DA T AT THELEHBE TRV, T ISRk WD E R0 (FIRFEHN &
FEALIEERR S 2024), AR WEEZXNLZMNEND D, FEIEME L THIE S OBRIZ, BIEER
ELTHERNEBZ b (iR 2-3), L e A7 T ¢ T Cldk, 7 — % OB -
WHEITH Z LTl - BRHEERRDOOLND OO, —EFMO/RE— 2 TiEeho
7o (X 2-4), £, VAT T 4 T RE = OREEFET tho (X, MARE (-
0.15), &IFR&E (0.01) I IONEESRE (-0.07) TWIhb/hSholo,

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.

EEVEEEAM AL AR (2024) BN 6 (2024) ARE EIEFHMICI T 2T L2 MO FIE
& W R o Rt FE $F. 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)

M E— (1960) /KFEEAM D Population Dynamics & I3 H A FE. BIE /KBTI, 28, 1-200.
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CPUE
0.50 4
sigma=0.2, rho=0.58*
0.25 4 _ e
® ]
/_\ @ e
© )
5 @ P
o 0.00 =
x
o> L
Q ®
-0.25 1 ~ °
&
-0.50 =

2000 2005 2010 2015 2020
Year

WX 2-1. Fa—=27 VPAICBITSEE 1 v I
Sigma |FBLHIFAZZ, rho |3F%720D B CAHHBIRE. VR EAIT 1.960 X (95%X[H) . iR
WIK T 1.280 X[H] (80%X[H]) Z/nd, *THCOHBENAETHD Z LamnT,

1001 A °
7.5

5.04

Abundance index

2.5

0.04

2000 2005 2010 2015 2020
Year

MR 2-2. VPA TTHIL7ZEREOTRANE (rp) LHEME () ORFELEL

CPUE

10.04

7.54

5.0

Abundance index

254

0.04

0 2500 5000 7500 10000
Abundance / Biomass / SSB

MR 2-3. FRME & FREEE O BIfR
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biomass

age
- 1 - 3 - NA

- 2 - 4

-e- 2018
-4 2019
—+- 2020
0 rho=0.01 > 2021
fishing_mortality -0 2022
- 2023

0.0 [ho=10.07 Py oo

Recruitment

2011 2013 2015 2017 2019 2021 2023

X 2-4. EJRE (biomass, b)), fIELREL (fishing mortality) . 1 & JFEHK
(Recruitment, /&) DL ko A7 T ¢ 7R H
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e 2-1. EIFMRTAE R

FEREERS (AR

i 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 5.3 7.7 7.9 6.2 7.3 3.9 17 2.5 43 5.2 4.9
2% 21.3 19.0 28.1 18.8 13.7 21.0 7.0 38 8.9 12.1 17.6
3% 9.4 7.6 11.9 10.6 6.5 7.8 5.8 2.8 2.7 4.7 4.9
5% L I 4.3 3.9 43 6.6 3.3 2.8 35 2.2 1.4 2.3 3.3
it 40.4 38.1 52.1 423 30.9 35.4 17.9 11.2 17.3 24.3 30.8

FRIEER (L)

Ga 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 278 427 444 299 327 211 81 113 233 209 277
2% 1714 1491 2,551 1595 1,049 1536 613 318 780 999 1553
3K 1251 999 1518 1,442 860 909 828 384 351 632 678
4% A 1,010 965 948 1,659 872 652 874 614 374 585 935
it 4,253 3,883 5,460 4,996 3,108 3,308 2,397 1,429 1,738 2424 3,443
SE I R
i 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
2% 0.74 0.50 0.86 0.83 0.56 0.96 0.64 0.30 0.43 0.56 0.64
3K 0.87 0.75 0.81 119 0.92 0.85 0.90 0.65 0.41 0.49 0.53

4% L L 0.87 0.75 0.81 119 0.92 0.85 0.90 0.65 0.41 0.49 0.53
HglP 0.64 0.53 0.66 0.84 0.64 0.71 0.63 0.42 0.34 0.41 0.45

TR BB (AR

& 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
%, 81 85 62 58 62 28 24 2 49 64 56
2%, 47 56 57 39 37 40 17 17 29 33 43
K)57 19 17 25 18 13 16 11 7 9 14 14
45 DL 9 9 9 11 6 6 7 5 5 7 9
st 156 166 152 125 118 89 60 71 92 118 123

FRAMEER ()

F 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 4,226 4,749 3471 2,177 2,774 1,507 1,180 1,935 2,654 2,558 3,155
2% 3815 4371 5127 3,291 2,854 2,898 1,506 1412 2,568 2,723 3814
3k 2,504 2,206 3171 2,407 1,662 1,850 1,619 933 1,206 1,882 1916
4% UL b 2,023 2,130 1,981 2,768 1,684 1327 1,708 1491 1,284 1,742 2,644
it 12568 13455 13749 11243 8,974 7,583 6,013 5771 7,712 8,905 11528

R EEE (b2

4 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1% 0 0 0 0 0 0 0 0 0 0 0
2% 0 0 0 0 0 0 0 0 0 0 0
3% 2,504 2,206 3171 2407 1,662 1,850 1,619 933 1,206 1,882 1916

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 4,526 4,336 5151 5175 3,346 3,177 3,327 2424 2,490 3,625 4,559

R E (@)

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 7 73 88 85 88 83 88 101
3k 131 128 136 132 117 143 139 132 134 137 142

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

BRI AR
i 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 0.61 113 0.71 0.47 1.05 112 121
3K 1 1 1 1 1 1 1 1 1 1 1

4% L b 1 1 1 1 1 1 1 1 1 1 1
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R 2-1. (Fix)

SERRIRE RS (BT

& 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 4.0 0.9 5.4 7.6 7.4 25 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
KY9 7.6 5.3 35 4.8 4.2 4.8 43 36 3.4 2.9 33
455 Ll - 4.6 36 3.4 35 2.8 3.2 4.2 2.6 2.1 2.3 2.4
al 32.1 18.4 22.0 32.2 25.6 24.2 20.4 17.2 17.7 17.3 16.8
ERRREERE ()

AE 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 188 45 280 390 350 126 130 146 129 159 111
2%, 1,610 753 861 1430 1002 15359 933 815 856 988 953
3% 1,077 721 491 668 589 689 617 525 447 436 501
4L E 1161 1012 1041 994 773 858 1135 673 590 639 674
i 4036 2531 2672 3483 2713 3032 2815 2159 2022 2222 2239
SRR R AR S

A 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
2% 0.68 0.55 0.54 0.78 0.56 0.82 0.66 0.56 0.68 0.61 0.53
KY7:7 0.74 0.58 0.52 0.65 0.53 0.56 0.76 0.63 0.53 0.50 0.52
4% L L 0.74 0.58 0.52 0.65 0.53 0.56 0.76 0.63 0.53 0.50 0.52
HairY 057 0.44 0.43 0.57 0.46 0.51 0.57 0.48 0.46 0.43 0.41
ERNEERE (HAR

& 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 22 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
5 101 85 100 105 97 85 75 72 73 76 82
ERFIBEER (F>)

E 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 1685 1855 2,738 2550 2234 1764 1915 1804 1805 2184 2187
2%, 3795 2062 2398 3061 2721 2829 2243 2212 2020 2504 2673
3% 2399 1898 1403 1633 1661 1870 1345 1305 1265 1287 1428
A LI E 2584 2664 2978 2429 2180 2326 2476 1673 1667 1885 1921
i 10463 8479 9519 9673 8796 8790 7978 6993 6757 7,860 8210
ERIERE ()

o 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1% 0 0 0 0 0 0 0 0 0 0 0
2% 0 0 0 0 0 0 0 0 0 0 0
3% 2399 1898 1403 1633 1661 1870 1345 1305 1265 1287 1428
AFLLE 2584 2664 2978 2429 2180 2326 2476 1673 1667 1885 1921
il 4983 4561 4382 4062 3841 4196 3820 2977 2932 3172 3350
SERRPERIMAE (@)

& 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 9 98 88 106 106
3K 135 142 139 139 142 145 143 146 133 149 150
4% L 278 304 280 280 275 272 273 261 275 277 278
AEHE RIEIRE

o 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
KY7:9 1 1 1 1 1 1 1 1 1 1 1
4% L 1 1 1 1 1 1 1 1 1 1 1 1
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iR 2-1. (e¥)

SRR (R

i 2019 2020 2021 2022 2023
1%, 1.9 31 0.8 1.0 1.2
2% 8.6 11.9 5.8 7.0 6.7
3% 3.3 43 3.6 4.0 38
45 UL 2.2 2.8 3.2 2.7 2.5
At 15.9 22.1 13.4 14.9 14.2

FEREEER ()

i 2019 2020 2021 2022 2023
1%, 108 171 49 70 79
2% 781 1214 683 746 683
3% 447 607 565 566 525
45 UL 605 786 875 762 686
i 1942 2778 2172 2144 1973

S S R AL

R 2019 2020 2021 2022 2023
1% 0.05 0.09 0.02 0.02 0.02
2% 0.44 0.63 0.29 0.27 0.23
3% 0.43 0.47 0.45 0.37 0.25

4L 043 047 045 037 025
WALPY 0 034 042 030 026 019

FERNEIRR ()

i 2019 2020 2021 2022 2023
1%, 42 40 48 53 58
2% 28 29 27 35 38
3% 11 13 12 15 20
45 L 7 9 10 10 13
i 88 92 97 113 128

FEHRNEWER (b )

i 2019 2020 2021 2022 2023
1%, 2441 2227 2937 3500 3,888
2% 2551 3002 3200 3671 3866
3% 1485 1,892 1807 2122 2726
4% Ll b 2010 2450 2800 2857 3560
At 8486 9572 10,744 12,150 14,040

FEHRBEE (P>

i 2019 2020 2021 2022 2023
1% 0 0 0 0 0
2% 0 0 0 0 0
3% 1485 1,892 1807 2122 2726
4Ll b 2010 2450 2800 2857 3560
5 3495 4342 4606 4979 6286

FERATFEIRE (9

i 2019 2020 2021 2022 2023
1% 58 55 62 67 67
2% 91 102 118 106 102
3% 136 141 157 140 139
45 UL 279 281 272 277 274
SRR RIEIR

i 2019 2020 2021 2022 2023
1%, 0.12 0.20 0.04 0.06 0.09
2% 1.02 1.36 0.63 0.73 0.91
3% 1 1 1 1 1

45 UL - 1 1 1 1 1
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HMEEMIS EEAEBEREFZRKERSE

A3 10 H B Sz VEBELMEE S BT PRt Ic X0, B
YEf (SBtarget) (213 MSY % 52819 % #ifa & (SBmsy:4.1 T b >) | BRI BRELHEAE (SBlimit)
{21 MSY @ 60% 135 5% AR (SB0.6msy : 1.6 T k), £k #E (SBban) (21X MSY
D 10% 0353 b BlfE (SBO.Imsy : 2 | b)) ZHAWVWD I ENRBERINLTWD (BREIZE
7 2021, fHREK 6-2),

HIEEEHLEEZR & . SBmsy ZffERF T o7 (F) ZEIC LM 7 ey b
3-1IERT, Fa—=27 VPAIZEVEONT- 2023 0Bz (SB2023 : 6.3 T H2)
T B LR R IRV LR B L OfKER & LA 5, AREECRIT S 2015
L ORI, MSY 2 FEBLT i E%2 TRl Tz L lran s (X 3-1),

EHRIRRBIC 31T 5 R B AR & TR E L OBIR AR X 32 1o, BlfaE
DR E B EEER LT OLEICIE, BEWIZ 2 R ERTH D, Bl &) BIEE i
BRIV LW E 3R EOLRNE L 25\ mN A STz,

5| AR

EREEA, - 51 96 « KRR - BRERE (2021) 5F0 3 (2021) Y U NF B ARG P
R AE OB PLUEVE(E S (C B3 D T JERE B R k. JKPERTZE - ZUHHEAE. 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)
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[RAGEEEEER || BEgEREEE
/

SBEREDLL (F/IFmsy)

0.5 1 2023
1 O
1 |
: I '
0.0 - - 1 - r
0.0 0.4 0.8 1.2 1.6

FREAS0DLE (SB/SBmsy)

MR 3-1. ERILMEER & BAE - EEL OBR (P 7y )

31 %ﬁvj&% ﬁaﬁﬁiEEiEfE¥ BIEEEEEER
. 1

N

Fiy@EE (T L)

Ny ; 4Lt
14: //} |
Y !
: ! 3%
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! : 2%
oL
0 4 8 1 12 16

FIIHAE (THY)

MR 3-2. “FHRRREIC I T 5 Bl L Rl RS & OBk (i)



VINFEREBRAESRE- 32 -
FRA-SA2025-AC066

HMREM 4 BREETERBRISHIS LIFETE

(1) FETHORE

BIRAEN CTHEE L 72 2023 FFOEPREN O, 28— MENTOFEEEZ AT 2024~2055
FETORRTREIRZIT o7 WHEEE 5), R TRICBIT H2IMARIZ, FFEOTHIS
NLBRELEFAEEBGRRNO 5272, MABOARHEENEE LT, sHEOERSMICHE 5 iR
ZEEE L, 1 HEOED R LFEEITo 72, 2024 FEOFMERE T, THI SN EIRE L5
WOWHEE (F2021-2023) MOARE L. EW/RT A —& (CEERES) 1TEHAEEREE
B UEREE R CEME L, 2025 LB OREIEIZIL, FFEICTHIS N OBAEL S &
I FRLOIBEZEFHRIEZ CTED b DT 2 -,

(2) TS PR A2

TR AR T, BAESHILEE R LICH AR MR - ME T 2R R L
T, BARICHISLIZIFELE (F) 207 b0Ths, NAEEHFNE L ABC HiE
D= DIARIEE ) Tid, BAENRAEHEEEZZ FTE - A K ER £ T
BRI 2T 2 & & I BAED R ILEM R LIS 5551213 Fmsy
\CIRFER BB 2R U E AL D EIRETH L OEFER L TWD, MEK 4-1 ICAREE
O VEHILUEESE B+ AP EE BT i) IC K IRE S g ARl Rd, 22T
3B & U CRRER B & 0.8 & L7maa R Uiz, 728, WFEMBISEIRE TIiX, B230.8
PIFCTHIE 10 £ BEEHEHEMEZ 80%LL LomRT LR S Z N ESN-Z &
PRSI TWVND,

(3) 2025 4O T HIfE

HEE BRI RIS XA SN2 2025 FOFEJfEREIT. B % 0.8 & L7HEI2iL 4.2
Fho. AR 10 ELEEAITIES0 T o Thote (WEFE 4-3. 6-4), 2025 FICTFHIS
NHOBMEIL, BZ 08 & LIEHEAWVWTNOMD IR LEHECTH HEFHILEEZ LFEY (#
B 4-1), FH 94 T o RIAENT (M 4-2), 2025 F O THIBLAEIT 100% R
EHILEMELL ECTH D72, 2025 FEOISEE T xFmsy & L TR 7=,

(4) 2026 FFLLFED T-H

2026 FLUBE H & D TR R TR ORE R A MR 4-2 B8 L ORIRE 4-1, 4212737, fEE
FHAIRICES EHZ 10 BRI L7256, 2035 FOBMAEO THIEIZ B 2 08 & L
TG AIIT Y 54 F b2 (0% FHIXKRIEZ 40 T~71F ) THY, pE 10L& LIS
AT 41 T Ry (0% FRIKMIE 3.0 T~54 F hv) THDH (WidE6-5), THIMHE
S HAEE IR A EIR DRI B 25 0.8 LT T 80%% ka5, FRVEIEHEMEZE % L
[\ 2 fERITNTHO BBV TS 100% & 72 5, BUROIEMEE (F2021-2023) %k L 725
A D 2035 FOBAEOTHMEIZFEE 81 F b (90%FHIKMIX 5.9 F~105F ~>) T
bV BEEHEEEREZ B DMERIT 100%, RAEHEEERZ ER D EIT 100%TH
% (fiE# 6-5),
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a) A IRELIC LEGAe

FALER) (RRgEnEgs) |(OFEREEER]
“ -~
10-——-: ————————————————— I————Fmsy———-
B |

BIEEDEL(F/Fmsy)

0.0+

0 2 4
HEE (THY)

b) itz BRI L SGE

(ZakEx) RAZESEEER EESG ]

/

Hag (TH)

MR 4-1. (AR AR

H % B L YE(E (SBtarget) 2213 HS RUF A PERAMRICEE S & B L7 SBmsy TH D,
PR EFILYEME (SBlimit) 2238 L OVEEJfUKYE (SBban) ZRICIE, £ E M A H
WTWW D, RS BICIENEE CTH D 0.8 2 V-, BAHRIE Fmsy, IR GOMRRIT
0.8Fmsy, BARHIT HCR, ZRAFBIESRKIESR, B — SBHMR SR VS B EE 22
TR B PR R AR T, a) (T2 AL L728A . b) (3Hthh 2 A
BETRLELGAETHD, b) ITOWTIE, T 2 FEOFELRIC X - Tl RIX
BERRDN, 2 2 TIRFEREEIZ I T 2 R 2R O & O R 2 R L
776
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 HREEIERAl e (R - - - SRIEEIRRAY
(8=0.8) BiEEEREEER MSY (8=0.8)
— IRRDIBIEE [RASIBEEMBER - - - U_MSY IRIRDERIETE
—_ VPA @ e %/ﬁﬁéﬂ(iﬁﬁ
MAERE(ER) HEzE (FTh)
125
100 w 15

&RE (Th>) BES (Th)

SRIEEIS (%) SEIEEDLE(F/Fmsy)

—

TETTTL Y A iR
2000 2010 2020

TT LR R UL IR LR B
2000 2010 2020 2030 2040
SEEREE

MR 4-2. EEHBRAEZ HWcGE ORe) LBUROBEETORETH (FH)
KERIT M, MEENTIZS S 2 b—2 3 VRO 90%03 & 45 90% FillIX[E., #H
BT3B ORERTRIOBIRTH D, BAEOK ORI IL H SR, 35—
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 FELAME o fa s X i BRI R (e
4-1) IZED b DL Lz, FHEARE P ITIX 0.8 Z/H N,

LR
2030 2040
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MRE 4-1. FEROBMAEN BIE - [RIVEPLEEER 2 LR 5 iR

a) FEEHELEMEZ LR DR (%)

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) PRAVEHILHEEZR Z LR SR (%)

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 L7ZGA DR FRIOE R 4R, 2024 il O REII TSN D E
I & BUR DML (F2021-2023) 7L FHISD 3.0 T~k L. 2025 4RI 7 & jf
FHHANC L2 L L7, RO dBUROMEMEE (F2021-F2023, B=0.53 [ZfHY) T
g 25 T -G8 ORR bR LT,
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MRE 42, TEROFEBHE (F)

B 2024| 2025 2026| 2027 2028| 2029 2030 2031 2032 2033 2034| 2035
1.0 7,540| 5,925| 5,049| 4,626| 4,402| 4,282| 4,210| 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| 5,493| 5,441| 5,411
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| 8,351| 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
BLIR DA+ 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 TEH L2GA OFRTRIOM R Z2 "7, 2024 FFORMEIT TR S5 &R
& BUROMEIE (F2021-2023) 70 T2 3.0 T b & L, 2025 Aty H b s
HHANC X B L Uiz, o 7-oBko#EE (F2021-F2023, B=0.53 [2FHY) Tift
Ba T -G E R EL R LT,

MEE 43, FEROFH)fER (F)

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 4,204| 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 51099 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

BLR DL 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 LIGH ORER FRIORE R A RT, 2024 F O IX Tl =i 5 &R
B BRI (F2021-2023) 76 Tl S5 3.0 F hir& L, 2025 470 & s PREL
Al X 2L Uiz, o7z o8k OfsEE (F2021-F2023, B=0.53 [ZFHY) TifiEs
BTG A ORER LR LT,
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HRERS FHEFTHDAE

Bk HIE. [0 6 (2024) 422 s BB RIS KOV ABC HE D 72 O FAFE # (FRA-
SA2024-ABCWG02-01) | @ 1 FEIROEEHANIHEV, SF0 3 4 10 HIcBfg s &
PRELVEE SR (2B A iP9eRE B =i ) [ZB W T Fmsy OHEEICH W FAEERR (BREIE)
2021) &, MEFE S-1 IR LK HRE (BRI TREL, K, FElp PR RE, Blk
OUSET) 2 L CHEM L7-, BREERSCHEED FRIGHRIZIE., [5Ff6 (2024) 4
HAEERBROHETE - B HEMEEH A Bk P 2 = L—3 3 BT A Hk / — b (FRA-
SA2024-ABCWG02-04) | IZH3%  #FH Y 7 F 7 =7 R (version4.4.1) BLXOFHE Sy
— ¥ frasyr (=2 X » &I 27b5718) & Wiz,

TR TR T D 2~3 mAa OB ERIZIU 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)

FERTHICR T 2EE (F) 131 REROBEEHRANAE, LT TRDIZ,

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,
Fo, BFEMOBERIIILLTOXTRDIZ,

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

BRI - #1036 - J\RIEK - BRIBURE (2021) F0 3 (2021) 4R Y U T HAGER VE
RO E ML VEE S (SR 2T ZEHEBE R E B, KEEMFIE - OB M. 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)

[EINZAFFERSEIE N AKPEMTIE - BORHEME AKPERIRATIERT (2024) 51 6 (2024) AL I8
HMAIR KON ABC FED 720 O HAFEEE. 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)

EVEEHM S RS (2024) BF6 (2024) AFEFAFERIROHEE - B ERILEMEEA -
REETH Y R 2 b—2a UISBT 5 8l 2 — 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
(1) (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 AR 3 AR SERE R T MSY A FEEBLT 2 KMEOHEE OBRIZHEM L@ IRE (7
bbb, A2 A EIREFEMN T O Feurrent OEINE)

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

T 3 ARRRETIL 2021~2023 42D F O PHEZBLROBEEE L LTV | 2D F % 2024
FED MR DOREICER LT,

i
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HREMG6 RBIE/NTA—F LFMERDOBME

MRF 6-1. FAEERRKD AT A=

A PE R R b QAL | RES SR e a b S.D. P
TR — e AT o 77 Hid;; x H 18.01 | 2423.60 0.25 0.57

a & b (IFFHAEERRKOHETE T A =5 SDUTMABRDEMERE, p 13 H CHBIRE
Th b,

MR 6-2. EHILMEME L MSY

HAH fiE i
. B A P AL VEE 2, i RERf AR pE B MSY 2 E 458 f
SBtarget 4% 41 Thr |
= (SBmsy)
o [RALVE PRI VEE R, MSY @ 60% Dl &N EbNn 58 /A
SBlimit %2 1.6 Thv |
2 (SB0.6msy)
Bk HEZS, MSY O 10% D &N SO L8 AR
SBban % 2 Bbhv -~ ° AT -
(SB0.1msy)

SBmsy Z#ERF 3D = (RELR I F)

Fms
Y (1 7%, 2 %, 3 %, 4 mLL 1) =(0.09, 0.65, 0.53, 0.53)

%SPR (Fmsy) 18% Fmsy (2553 5%SPR

MSY 2.8 Th | B KFrpiAPE & MSY
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HH &
SB2023 6,286 o | 2023 FE D A
2023 FEDIRMETE (FRIELRELF)
F2023 e
(1 7%, 2 %, 3 %, 4 2L F)=(0.02, 0.23, 0.25, 0.25)
U2023 14.1% 2023 ED I EEIS
%SPR (F2023) 42.9% 2023 D %SPR
%SPR (F2021-2023) 35.6% HLK (2021~2023 4F) DS I %t i3 D %SPR*
BHFLMEESR & o g
SB2023/ SBmsy s I KFie A PE B2 BT o8 A (B B L YEE
(SBtarget) ' F) x5 2023 EEDO B AR
SBtarget Z R 95 S8 E 2% 975 2023 FE DI SE T
F2023/ Fmsy 0.40
D=
BAaEDOKYE MSY % EH 35Kk UL ERS
TS E DK Y SBmsy ZHERF 9 DKL TS
BlfaEOHE) M HEAN

* 2023 F-OBRIE D T T Fmsy OIfETE 4 5 2 % F Z%SPR #L5 L TR LRk 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 S (0%)
(Fh) (F/F2021-2023)
EHLEE S BT DA SRR B S R TR RSN B
B=0.8 | 4,204 | 341 | 27.0
FRERRD BEMEALIZSGA
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
ZRLUTODAHEENL A&
2035 % 00% ) 2035@0:5@@%75%1;@

o @Q@E%ﬂﬁﬂ TR BRI R LRIDHEER (%)

= (FFo) SBtarget SBlimit SBban

(Fh) % % %

BV B OB AR B CIR B S B
B=0.8 | s4| 40 - 71| 86 | 100 | 100
FRCEERRD B REHALISGE

B=1.0 41| 30 - s4 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
B=0.4 01| 76 - 130 100 100 100
B=0.3 121 91 - 155 100 100 100
B=0.2 147] 110 - 186 100 100 100
B=0.1 18.1] 137 - 227 100 100 100
B=0.0 225] 174 - 280 100 100 100
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
b,
]

U

P = ij

1
i=1j=1
EFHEAICBIT 26 ES & (X0) LR (). BIRERE (P) OBIRIFKRAXD
Lo EREIND, 2L ITITAERAXETH S,

a
P=23

XI

C
0o

P
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HEEM 8 HEDAREMBEHREE LRV CPUERELLFE

AAMEMIE (1 22 PEBLV2 5 VF) OEREREZEZMTICH W, 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 TIXY UNTFDOIERTE (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 L U CMNERXH %2 B X DI OE W E L TERIEESB LT, JRith
BHREHEOR Y- VIECI > TETVBRLUEER. IR 7 LT LNRIRE N,

HiffeRET v

logit(A i) ~ £ + H + /X + (L + 01 + FUNEX + NEXCH + FRE
CPUE &7 /L

log(CPUE) ~ 4F + H + /NEIX + (15 + 1 + FUNEBEX + /NEX: A+ FJR0E

WL CPUE 3B iR ET /L & CPUE BTV ENENTHE ML RZHEL, Thb
BERL DI ETHE, £ b Ly RITE MR 2 & O/ Y (LSMEAN) 25 L (G
JEIX 8-1, 8-2), M Z 3 U Cifdgimfal (RIS HIMNIZ 1 EETH Y UNTF RSN
TFIXOBO) TINEYEY LZEE EDE WREX 8-3), TF /LVOFEMICE L Tk, K
& = A2 b FRA-SA2024-SC03-1001 % & MRFEU N0,
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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
DNFIZONT, 1AL ALNDEE 10 cm K5O HBUR I 2 i L=,

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
RLTZ3 7T RA), KE (120~140 m, 140~160 m, 160~200m ® 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
THELIRKBZEGLET ANRRA MET IV E LTEIENTZ, CPUE O h > Rafitd
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 ST 72 8, 2016 H A2 BRI L TREHT L 7=,

CPUE D /N 31413 2019 735 2020 4RI 5T TEBITHIN L7223, 2021 A2
WA U7 (2B 9-2), 2 b L RIIARRZREEOMIEL#E(L CPUE (4 4-1) &HEILTZ,
2024 AT 2023 L VA LEM L7 DD, 2020 4F & i3 5 E{KWKHETH ~ 72,
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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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